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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities.

1.2 USE CHARGES

A. Installation, removal, and use charges for temporary facilities to be included in the Contract Sum 
unless otherwise indicated. Allow other entities engaged in the Project to use temporary services 
and facilities without cost, including, but not limited to, Owner's construction forces, Project 
Engineer, testing agencies, and authorities having jurisdiction.

B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction 
operations.

C. Water Service: Pay water-service use charges for water used by all entities for construction 
operations.

D. Electric Power Service: Pay electric-power-service use charges for electricity used by all entities 
for construction operations.

E. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use with metering. Provide connections and extensions of services as required for 
construction operations.

F. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use with metering. Provide connections and extensions of services as required for 
construction operations.

1.3 INFORMATIONAL SUBMITTALS

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 
areas, construction site entrances, vehicle circulation, and parking areas for construction 
personnel.

B. Implementation and Termination Schedule: Within 15 days of date established for 
commencement of the Work, submit schedule indicating implementation and termination dates of 
each temporary utility.

C. Project Identification and Temporary Signs: Show fabrication and installation details, including 
plans, elevations, details, layouts, typestyles, graphic elements, and message content.

D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention 
program.
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E. Noise and Vibration Control Plan: Identify construction activities that may impact the occupancy 
and use of existing spaces within the building or adjacent existing buildings, whether occupied by 
others, or occupied by Owner. Include the following:

1. Methods used to meet the goals and requirements of Owner.
2. Concrete cutting method(s) to be used.
3. Location of construction devices on the site.
4. Show compliance with the use and maintenance of quieted construction devices for the 

duration of the Project.
5. Indicate activities that may disturb building occupants and that are planned to be performed 

during non-standard working hours as coordinated with Owner.
6. Indicate locations of sensitive areas or other areas requiring special attention as identified 

by Owner. Indicate means for complying with Owner's requirements.

1.4 QUALITY ASSURANCE

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70.

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits.

1.5 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its use 
as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Portable Chain-Link Fencing: Minimum 2-inch 0.148-inch- thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD 
line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails. 
Provide galvanized-steel bases for supporting posts.

B. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-
spread rating of 15 or less in accordance with ASTM E84 and passing NFPA 701 Test Method 2.

2.2 TEMPORARY FACILITIES

A. Field Offices:

1. Prefabricated or mobile units with serviceable finishes, temperature controls, and 
foundations adequate for normal loading.
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B. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations.

1. Store combustible materials apart from building.

2.3 EQUIPMENT

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations 
and classes of fire exposures.

B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited.

PART 3 - EXECUTION

3.1 TEMPORARY FACILITIES, GENERAL

A. Conservation: Coordinate construction and use of temporary facilities with consideration given to 
conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize 
waste.

1. Salvage materials and equipment involved in performance of, but not actually incorporated 
into, the Work. See other Sections for disposition of salvaged materials that are designated 
as Owner's property.

3.2 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference with 
performance of the Work. Relocate and modify facilities as required by progress of the Work.

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are 
no longer needed or are replaced by authorized use of completed permanent facilities.

3.3 TEMPORARY UTILITY INSTALLATION

A. General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services.

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

1. Connect temporary sewers to system as directed by authorities having jurisdiction.

C. Water Service:
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1. Connect to Owner's existing water service facilities. Clean and maintain water service 
facilities in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use.

D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash 
facilities, and drinking water for use of construction personnel. Comply with requirements of 
authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures 
and facilities.

E. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of low temperatures or high humidity. Select equipment that will not have a 
harmful effect on completed installations or elements being installed.

F. Electric Power Service:

1. Connect to Owner's existing electric power service. Maintain equipment in a condition 
acceptable to Owner.

2. Provide electric power service and distribution system of sufficient size, capacity, and 
power characteristics required for construction operations.

a. Install electric power service unless otherwise indicated.

G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for 
construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system.

H. Telephone Service: Provide temporary telephone service in common-use facilities for use by all 
construction personnel. The contractor shall provide a cellphone or other direct number for 
contacting the site foreman at the time of the pre-construction meeting.

3.4 SUPPORT FACILITIES INSTALLATION

A. Comply with the following:

1. Provide construction for temporary field offices, shops, and sheds located within 
construction area or within 30 feet of building lines that is noncombustible in accordance 
with ASTM E136. Comply with NFPA 241.

2. Maintain support facilities until Project Engineer schedules Substantial Completion 
inspection. Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner.

B. Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain, including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

C. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
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D. Storage and Staging: Use designated areas of Project site for storage and staging needs.

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 
Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining 
properties or endanger permanent Work or temporary facilities.

2. Remove snow and ice as required to minimize accumulations.

F. Project Signs: Provide Project signs as applicable. Unauthorized signs are not permitted.

1. Identification Signs: Provide Project identification signs as indicated on Drawings.
2. Temporary Signs: Provide traffic control and safety signs as required.

a. Provide temporary, directional signs for construction personnel and visitors.

3. Maintain and touch up signs, so they are legible at all times.

G. Waste Disposal Facilities:

1. Provide waste-collection containers in sizes adequate to handle waste from construction 
operations. Comply with requirements of authorities having jurisdiction. 

2. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities.

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities.

1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose.

A. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible air, 
waterway, and subsoil contamination or pollution or other undesirable effects.  
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B. Temporary Erosion and Sedimentation Control:

1. Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and 
airborne dust to undisturbed areas and to adjacent properties and walkways, in accordance 
with erosion and sedimentation control Drawings.

a. Verify that flows of water redirected from construction areas or generated by 
construction activity do not enter or cross tree- or plant-protection zones.

b. Inspect, repair, and maintain erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established.

c. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project.

d. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal.

C. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains.

D. Tree and Plant Protection:

1. Comply with requirements specified in Section 015639 "Temporary Tree and Plant 
Protection."

E. Pest Control: Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals, so Project will be free of pests and their residues at Substantial 
Completion. Perform control operations lawfully, using materials approved by authorities having 
jurisdiction.

F. Site Enclosure Fence: Before construction operations begin furnish and install site enclosure fence 
in a manner that will prevent people from easily entering site except by entrance gates.

1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient 
to accommodate construction operations.

G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security. Lock entrance gates at end of each workday.

H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

3.6 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, 
limit availability of temporary facilities to essential and intended uses.

B. Maintenance: Maintain facilities in good operating condition until removal.
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, 
and similar facilities on a 24-hour basis where required to achieve indicated results and to 
avoid possibility of damage.

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion.

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs.

2. Remove temporary roads and paved areas not intended for or acceptable for integration 
into permanent construction. Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 
materials contaminated with road oil, asphalt and other petrochemical compounds, and 
other substances that might impair growth of plant materials or lawns. Repair or replace 
street paving, curbs, and sidewalks at temporary entrances, as required by authorities 
having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements.  

END OF SECTION 015000
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities.

1.2 USE CHARGES

A. Installation, removal, and use charges for temporary facilities to be included in the Contract Sum 
unless otherwise indicated. Allow other entities engaged in the Project to use temporary services 
and facilities without cost, including, but not limited to, Owner's construction forces, Project 
Engineer, testing agencies, and authorities having jurisdiction.

B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction 
operations.

C. Water Service: Pay water-service use charges for water used by all entities for construction 
operations.

D. Electric Power Service: Pay electric-power-service use charges for electricity used by all entities 
for construction operations.

E. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use with metering. Provide connections and extensions of services as required for 
construction operations.

F. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use with metering. Provide connections and extensions of services as required for 
construction operations.

1.3 INFORMATIONAL SUBMITTALS

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 
areas, construction site entrances, vehicle circulation, and parking areas for construction 
personnel.

B. Implementation and Termination Schedule: Within 15 days of date established for 
commencement of the Work, submit schedule indicating implementation and termination dates of 
each temporary utility.

C. Project Identification and Temporary Signs: Show fabrication and installation details, including 
plans, elevations, details, layouts, typestyles, graphic elements, and message content.

D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention 
program.
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E. Noise and Vibration Control Plan: Identify construction activities that may impact the occupancy 
and use of existing spaces within the building or adjacent existing buildings, whether occupied by 
others, or occupied by Owner. Include the following:

1. Methods used to meet the goals and requirements of Owner.
2. Concrete cutting method(s) to be used.
3. Location of construction devices on the site.
4. Show compliance with the use and maintenance of quieted construction devices for the 

duration of the Project.
5. Indicate activities that may disturb building occupants and that are planned to be performed 

during non-standard working hours as coordinated with Owner.
6. Indicate locations of sensitive areas or other areas requiring special attention as identified 

by Owner. Indicate means for complying with Owner's requirements.

1.4 QUALITY ASSURANCE

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70.

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits.

1.5 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its use 
as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Portable Chain-Link Fencing: Minimum 2-inch 0.148-inch- thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD 
line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails. 
Provide galvanized-steel bases for supporting posts.

B. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-
spread rating of 15 or less in accordance with ASTM E84 and passing NFPA 701 Test Method 2.

2.2 TEMPORARY FACILITIES

A. Field Offices:

1. Prefabricated or mobile units with serviceable finishes, temperature controls, and 
foundations adequate for normal loading.
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B. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations.

1. Store combustible materials apart from building.

2.3 EQUIPMENT

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations 
and classes of fire exposures.

B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited.

PART 3 - EXECUTION

3.1 TEMPORARY FACILITIES, GENERAL

A. Conservation: Coordinate construction and use of temporary facilities with consideration given to 
conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize 
waste.

1. Salvage materials and equipment involved in performance of, but not actually incorporated 
into, the Work. See other Sections for disposition of salvaged materials that are designated 
as Owner's property.

3.2 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference with 
performance of the Work. Relocate and modify facilities as required by progress of the Work.

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are 
no longer needed or are replaced by authorized use of completed permanent facilities.

3.3 TEMPORARY UTILITY INSTALLATION

A. General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services.

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

1. Connect temporary sewers to system as directed by authorities having jurisdiction.

C. Water Service:
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1. Connect to Owner's existing water service facilities. Clean and maintain water service 
facilities in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use.

D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash 
facilities, and drinking water for use of construction personnel. Comply with requirements of 
authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures 
and facilities.

E. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of low temperatures or high humidity. Select equipment that will not have a 
harmful effect on completed installations or elements being installed.

F. Electric Power Service:

1. Connect to Owner's existing electric power service. Maintain equipment in a condition 
acceptable to Owner.

2. Provide electric power service and distribution system of sufficient size, capacity, and 
power characteristics required for construction operations.

a. Install electric power service unless otherwise indicated.

G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for 
construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system.

H. Telephone Service: Provide temporary telephone service in common-use facilities for use by all 
construction personnel. The contractor shall provide a cellphone or other direct number for 
contacting the site foreman at the time of the pre-construction meeting.

3.4 SUPPORT FACILITIES INSTALLATION

A. Comply with the following:

1. Provide construction for temporary field offices, shops, and sheds located within 
construction area or within 30 feet of building lines that is noncombustible in accordance 
with ASTM E136. Comply with NFPA 241.

2. Maintain support facilities until Project Engineer schedules Substantial Completion 
inspection. Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner.

B. Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain, including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

C. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
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D. Storage and Staging: Use designated areas of Project site for storage and staging needs.

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 
Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining 
properties or endanger permanent Work or temporary facilities.

2. Remove snow and ice as required to minimize accumulations.

F. Project Signs: Provide Project signs as applicable. Unauthorized signs are not permitted.

1. Identification Signs: Provide Project identification signs as indicated on Drawings.
2. Temporary Signs: Provide traffic control and safety signs as required.

a. Provide temporary, directional signs for construction personnel and visitors.

3. Maintain and touch up signs, so they are legible at all times.

G. Waste Disposal Facilities:

1. Provide waste-collection containers in sizes adequate to handle waste from construction 
operations. Comply with requirements of authorities having jurisdiction. 

2. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities.

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities.

1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose.

A. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible air, 
waterway, and subsoil contamination or pollution or other undesirable effects.  
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B. Temporary Erosion and Sedimentation Control:

1. Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and 
airborne dust to undisturbed areas and to adjacent properties and walkways, in accordance 
with erosion and sedimentation control Drawings.

a. Verify that flows of water redirected from construction areas or generated by 
construction activity do not enter or cross tree- or plant-protection zones.

b. Inspect, repair, and maintain erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established.

c. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project.

d. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal.

C. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains.

D. Tree and Plant Protection:

1. Comply with requirements specified in Section 015639 "Temporary Tree and Plant 
Protection."

E. Pest Control: Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals, so Project will be free of pests and their residues at Substantial 
Completion. Perform control operations lawfully, using materials approved by authorities having 
jurisdiction.

F. Site Enclosure Fence: Before construction operations begin furnish and install site enclosure fence 
in a manner that will prevent people from easily entering site except by entrance gates.

1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient 
to accommodate construction operations.

G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security. Lock entrance gates at end of each workday.

H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

3.6 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, 
limit availability of temporary facilities to essential and intended uses.

B. Maintenance: Maintain facilities in good operating condition until removal.
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, 
and similar facilities on a 24-hour basis where required to achieve indicated results and to 
avoid possibility of damage.

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion.

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs.

2. Remove temporary roads and paved areas not intended for or acceptable for integration 
into permanent construction. Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 
materials contaminated with road oil, asphalt and other petrochemical compounds, and 
other substances that might impair growth of plant materials or lawns. Repair or replace 
street paving, curbs, and sidewalks at temporary entrances, as required by authorities 
having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements.  

END OF SECTION 015000
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SECTION 015639 - TEMPORARY TREE AND PLANT PROTECTION

PART 1 - GENERAL

1.1 SUMMARY

A. The Work of this Section Includes: General protection and pruning of existing trees and plants that are 
affected by execution of the Work, whether temporary or permanent construction.

B. Related Requirements:

1. Section 015000 "Temporary Facilities and Controls" 
2. Section 311000 "Site Clearing" 

1.2 DEFINITIONS

A. Caliper: Diameter of a trunk measured by a diameter tape at a height 6 inches above the ground for trees 
up to and including 4-inch size at this height and as measured at a height of 12 inches above the ground 
for trees larger than 4-inch size.

B. Caliper (DBH): Diameter breast height; diameter of a trunk as measured by a diameter tape at a height 54 
inches above the ground line

C. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to 
be protected during construction and indicated on Drawings.

D. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during 
construction and indicated on Drawings

E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site

1. Review methods and procedures related to temporary tree and plant protection including, but not 
limited to, the following:

a. Tree-service firm's personnel and equipment needed to make progress and avoid delays.
b. Arborist's responsibilities.
c. Quality-control program.
d. Coordination of Work and equipment movement with the locations of protection zones.
e. Trenching by hand or with air spade within protection zones.
f. Field quality control.
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1.4 ACTION SUBMITTALS

A. Product Data:

1. General protection and pruning of existing trees and plants that are affected by execution of the 
Work, whether temporary or permanent construction

B. Tree-Pruning Schedule: Written schedule detailing scope and extent of pruning of trees to remain that 
interfere with or are affected by construction.

1. Species and size of tree.
2. Location on site plan. Include unique identifier for each.
3. Reason for pruning.
4. Description of pruning to be performed.
5. Description of maintenance following pruning.

C. Maintenance Recommendations: From arborist, for care and protection of trees affected by construction 
during and after completing the Work.

D. Mitigation Requirements: As required by jurisdiction or as developed by arborist, for mitigation of 
damage to trees and other plantings.

1. Local ordinances governing tree mitigation.
2. Standards established under the approved tree mitigation report developed by the arborist.
3. "Digital Guide for Plant Appraisal" by Council of Tree and Landscape Appraisers.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Statements: For arborist and tree service firm.

B. Certification: From arborist, certifying that trees indicated to remain have been protected during 
construction in accordance with recognized standards and that trees were promptly and properly treated 
and repaired when damaged.

C. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which establishes 
preconstruction conditions that might be misconstrued as damage caused by construction activities.

1. Use sufficiently detailed photographs or video recordings.
2. Include plans and notations to indicate specific wounds and damage conditions of each tree or 

other plants designated to remain.

D. Quality-control program.

1.6 QUALITY ASSURANCE

A. Arborist Qualifications: Certified Arborist as certified by ISA

B. The following practices are prohibited within protection zones:



TEMPORARY TREE AND PLANT PROTECTION 015639 - 3

1. Storage of construction materials, debris, or excavated material.
2. Moving or parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

C. Do not direct vehicle or equipment exhaust toward protection zones.

D. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and organic 
mulch.

E. Take precautions to protect plants from airborne contaminants, such as paint or fireproofing overspray.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Protection-Zone Fencing: Fencing fixed in position and meeting one of the following requirements

1. Chain-Link Protection-Zone Fencing: [Galvanized-steel] fencing fabricated from minimum 2-inch 
opening, 0.148-inch- diameter wire chain-link fabric; with pipe posts, minimum 2-3/8-inch- OD 
line posts, and 2-7/8-inch- OD corner and pull posts[; with 1-5/8-inch- OD top rails] [; with 0.177-
inch- diameter top tension wire] and 0.177-inch- diameter bottom tension wire; with tie wires, hog 
ring ties, and other accessories for a complete fence system.

a. Height: 48 inches 

2. Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density extruded 
and stretched polyethylene fabric with 2-inch maximum opening in pattern and weighing a 
minimum of 0.4 lb/ft. remaining flexible from minus 60 to plus 200 deg F; inert to most chemicals 
and acids; minimum tensile yield strength of 2000 psi and ultimate tensile strength of 2680 psi; 
secured with plastic bands or galvanized-steel or stainless steel wire ties; and supported by tubular 
or T-shape galvanized-steel posts spaced not more than 96 inches apart.

a. Height: 48 inches 
b. Color: High-visibility orange, nonfading.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and 
sedimentation-control measures are in place. Verify that flows of water redirected from construction areas 
or generated by construction activity do not enter or cross protection zones.

B. Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant protection.

3.2 PREPARATION

A. Locate and clearly identify trees, shrubs, and other vegetation to be removed.  Tie a 1-inch  blue vinyl 
tape around each tree trunk at 54 inches above the ground or in a highly visible location.

B. Protect tree root systems from damage caused by runoff or spillage of noxious materials while mixing, 
placing, or storing construction materials. Protect root systems from ponding, eroding, or excessive 
wetting caused by dewatering operations.

3.3 TREE PROTECTION

A. Trunk Protection: Not allowed

3.4 PROTECTION ZONES

A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zone  before materials 
or equipment are brought on the site and construction operations begin in a manner that will prevent 
people and animals from easily entering protected areas except by entrance gates. Construct fencing so as 
not to obstruct safe passage or visibility at vehicle intersections where fencing is located adjacent to 
pedestrian walkways or in close proximity to street intersections, drives, or other vehicular circulation.

1. Chain-Link Fencing: Install to comply with ASTM F567 and with manufacturer's written 
instructions.

2. Posts: Set or drive posts into ground one-third the total height of the fence without concrete 
footings. Where a post is located on existing paving or concrete to remain, provide appropriate 
means of post support acceptable to Architect.

3. Plastic Fencing: Stretch fabric taut and secure to posts without bows or sags.

B. Maintain protection zones free of weeds and trash.

C. Maintain hydration of plants to assure plant survival.

D. Maintain protection-zone fencing and signage in good condition as acceptable to the project engineer and 
remove when construction operations are complete and equipment has been removed from the site.
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1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or equipment access 
through the protection zone.

2. Temporary access is permitted subject to preapproval in writing by arborist if a root buffer 
effective against soil compaction is constructed as directed by arborist. Maintain root buffer so 
long as access is permitted.

3.5 EXCAVATION

A. General: Excavate at edge of protection zones and for trenches indicated within protection zones in 
accordance with requirements in Section 312000 "Earth Moving" unless otherwise indicated.

B. Trenching within Protection Zones: Where utility trenches are required within protection zones, excavate 
under or around tree roots by hand or with air spade, or tunnel under the roots by drilling, auger boring, 
or pipe jacking. Do not cut main lateral tree roots or taproots; cut only smaller roots that interfere with 
installation of utilities. Cut roots as required for root pruning. If excavating by hand, use narrow-tine 
spading forks to comb soil and expose roots.

3.6 ROOT PRUNING

A. Prune tree roots that are affected by temporary and permanent construction. Prune roots follows:

1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning instruments; 
do not break, tear, chop, or slant the cuts. Do not use a backhoe or other equipment that rips, tears, 
or pulls roots.

2. Cut Ends: Do not paint cut root ends.
3. Temporarily support and protect roots from damage until they are permanently covered with soil.
4. Cover exposed roots with burlap and water regularly.
5. Backfill as soon as possible in accordance with requirements in Section 312000 "Earth Moving."

3.7 CROWN PRUNING

A. Prune branches that are affected by temporary and permanent construction. Prune branches under 
direction of arborist

1. Prune to remove only broken, dying, or dead branches unless otherwise indicated. Do not prune 
for shape unless otherwise indicated.

2. Do not remove or reduce living branches to compensate for root loss caused by damaging or 
cutting root system.

3. Pruning Standards: Prune trees in accordance with ANSI A300 (Part 1)

B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders.

C. Cut branches with sharp pruning instruments; do not break or chop.

D. Do not paint or apply sealants to wounds.
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E. Provide subsequent maintenance pruning during Contract period as recommended by arborist.

3.8 REGRADING

A. Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope grade 
beyond the protection zone. Maintain existing grades within the protection zone.

B. Raising Grade: Where new finish grade is indicated above existing grade around trees, slope grade 
beyond the protection zone. Maintain existing grades within the protection zone.

C. Minor Fill within Protection Zone: Where existing grade is 2 inches or less below elevation of finish 
grade, fill with backfill soil. Place backfill soil in a single uncompacted layer and hand grade to required 
finish elevations.

3.9 FIELD QUALITY CONTROL

A. Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of trees, shrubs, 
and other vegetation indicated to remain and to prepare inspection reports.

3.10 REPAIR AND REPLACEMENT

A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be relocated that 
are damaged by construction operations, in a manner approved by Architect.

1. Submit details of proposed pruning and repairs.
2. Perform repairs of damaged trunks, branches, and roots within 24 hours in accordance with 

arborist's written instructions.
3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as 

determined by Architect.

B. Trees: Remove and replace existing trees indicated to remain that are more than 25 percent dead or in an 
unhealthy condition before the end of the corrections period or are damaged during construction 
operations that Project Engineer determines are incapable of restoring to normal growth pattern.
1. Replacement tree caliper size shall equal the total number of inches of the tree being removed 

measured at DBH.  Existing trees measuring over 6” may be replaced with multiple trees 
measuring a minimum of 3” caliper totaling the required replacement caliper inches.  All other 
replacements shall be 1 to 1 for size.

a. Species: as per approved tree list or approval by project engineer.

2. Plant and maintain new trees as specified in Section 329300 "Plants."

END OF SECTION 015639
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

1. Demolition and removal of selected paved areas and existing brick fountain.

1.2 DEFINITIONS

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 
indicated to be removed and salvaged or removed and reinstalled.

B. Remove and salvage:  Carefully detach from existing construction, in a manner to prevent 
damage, and deliver to Owner ready for reuse.

C. Remove and reinstall:  Detach items from existing construction, prepare for reuse, and reinstall 
where indicated.

D. Existing to remain:  Existing items of construction that are not to be permanently removed and 
that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

1.3 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

1.4 INFORMATIONAL SUBMITTALS

A. Predemolition photographs:  Submit photographs of existing conditions prior to start of 
demolition.

1.5 FIELD CONDITIONS

A. Notify Engineer of discrepancies between existing conditions and drawings before proceeding 
with selective demolition.

B. Conditions existing at time of inspection for bidding purposes will be maintained by Owner as far 
as practical.

C. Hazardous materials:  Notify Engineer of any present hazardous materials.
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1. Do not disturb hazardous materials or items suspected of containing hazardous materials 
except under procedures specified by OSHA regulations for asbestos 29CFR1910.1001 and 
1926.1101.

D. Storage or sale of removed items or materials on-site is not permitted.

E. Utility service:  Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

PART 2 - PRODUCTS

2.1 PEFORMANCE REQUIREMENTS

A. Regulatory requirements:  Comply with governing EPA notification regulations before beginning 
selective demolition.  Comply with hauling and disposal regulations of authorities having 
jurisdiction.

B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations.

B. Review record documents of existing construction provided by Owner.  Owner does not guarantee 
that existing conditions are same as those indicated in record documents.

C. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required.

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Engineer.

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing services/systems to remain:  Maintain services/systems indicated to remain and protect 
them against damage.

B. Existing services/systems to be removed:  Locate, identify, disconnect, and seal or cap off 
indicated utility services and mechanical/electrical systems serving areas to be selectively 
demolished.
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1. Owner will arrange to shut off indicated services/systems, when requested by Contractor, at 
least 72 hours prior to the time requested.

2. Arrange to shut off indicated utilities with utility companies.

3. If services/systems are required to be removed, relocated, or abandoned, provide temporary 
services/systems that bypass area of selective demolition and that maintain continuity of 
services/systems to other parts of building.

4. Disconnect; demolish; and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated to be removed.

a. Piping to be removed:  Remove portion of piping indicated to be removed and cap or 
plug remaining piping with same or compatible piping material.

b. Piping to be abandoned in place:  Drain piping and cap or plug piping with same or 
compatible piping material.

c. Equipment to be removed:  Disconnect and cap services and remove equipment.
d. Equipment to be removed and reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make 
equipment operational.

e. Equipment to be removed and salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner.

3.3 PREPARATION

A. Site access and temporary controls:  Conduct selective demolition and debris removal operations 
to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied 
and used facilities.

B. Temporary facilities:  Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area.

3.4 SELECTIVE DEMOLITION, GENERAL

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level.
2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use cutting 

methods least likely to damage construction to remain or adjoining construction.  Use hand 
tools or small power tools designed for sawing or grinding, not hammering and chopping, 
to minimize disturbance of adjacent surfaces.  Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces.



SELECTIVE DEMOLITION 024119 - 4

4. Do not use cutting torches.
5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site.
6. Dispose of demolished items and materials promptly.

B. Removed and salvaged items.

1. Clean salvaged items.
2. Pack or crate items after cleaning.  Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area on-site.
5. Protect items from damage during transport and storage.

C. Removed and reinstalled items.

1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated.

D. Existing items to remain:  Protect construction indicated to remain against damage and soiling 
during selective demolition.  When permitted by Engineer, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their original 
locations after selective demolition operations are complete.

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. Concrete:  Demolish in small sections.  Using power-driven saw, cut concrete to a depth of at 
least 3/4 inch at junctures with construction to remain.  Dislodge concrete from reinforcement at 
perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete.  
Neatly trim openings to dimensions indicated.

B. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw.  Then, remove concrete between saw cuts.

C. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain 
using power-driven saw.  Then, remove masonry between saw cuts.

D. Concrete slabs-on-grade:  Saw-cut perimeter of area to be demolished.  Then, break up and 
remove.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner's property, remove demolished materials from Project site and legally 
dispose of them in an EPA-approved landfill.
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1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and 

areas.
3. Remove debris from elevated areas by chute, hoist, or other device that will convey debris 

to grade level in a controlled descent.

B. Burning:  Do not burn demolished materials.

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

3.7 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective demolition 
operations began.

3.8 SELECTIVE DEMOLITION SCHEDULE

A. As indicated on drawings.

END OF SECTION 024119
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Form-facing material for cast-in-place concrete.
2. Form liners.
3. Insulating concrete forms.
4. Shoring, bracing, and anchoring.

B. Related Requirements:

1. Section 131213 “Exterior Fountain.” 
2. Section 321316 "Decorative Concrete Paving" for formwork related to decorative concrete 

pavement and walks.
3. Section 131213 “Exterior Fountain” for work related to plumbing and equipment.

1.3 DEFINITIONS

A. Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete is 
setting and gaining sufficient strength to be self-supporting.

B. Formwork: The total system of support of freshly placed concrete, including the mold or sheathing that 
contacts the concrete, as well as supporting members, hardware, and necessary bracing.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at project site.

1. Review the following:

a. Special inspection and testing and inspecting agency procedures for field quality control.
b. Construction, movement, contraction, and isolation joints
c. Forms and form-removal limitations.
d. Shoring and reshoring procedures.
e. Anchor rod and anchorage device installation tolerances.
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1.5 ACTION SUBMITTALS

A. Product Data: For each of the following:

1. Exposed surface form-facing material.
2. Concealed surface form-facing material.
3. Forms for cylindrical columns.
4. Pan-type forms.
5. Form liners.
6. Form ties.
7. Waterstops.
8. Form-release agent.

B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer responsible 
for their preparation, detailing fabrication, assembly, and support of forms.

1. For exposed vertical concrete walls, indicate dimensions and form tie locations.
2. Indicate dimension and locations of construction and movement joints required to construct the 

structure in accordance with ACI 301.

a. Location of construction joints is subject to approval of the project engineer.

3. Indicate location of waterstops.
4. Indicate form liner layout and form line termination details.
5. Indicate proposed schedule and sequence of stripping of forms, shoring removal, and reshoring 

installation and removal.
6. Indicate layout of insulating concrete forms, dimensions, course heights, form types, and details.

C. Samples:

1. For waterstops.
2. For Form Liners: 12-inch by 12-inch sample, indicating texture.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing and inspection agency.

B. Research Reports: For insulating concrete forms indicating compliance with International Code 
Council Acceptance Criteria AC353.

C. Field quality-control reports.

D. Minutes of preinstallation conference.

1.7 QUALITY ASSURANCE

A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.
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B. Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture, tolerances, and 
standard of workmanship.

1. Build panel approximately 25 sq. ft. in the location indicated or, if not indicated, as directed by 
Architect.

2. Contractor shall be responsible for demolishing and removing mockups.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Form Liners: Store form liners under cover to protect from sunlight.

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and 
reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and 
construction loads that might be applied, until structure can support such loads, so that resulting 
concrete conforms to the required shapes, lines, and dimensions.

1. Design wood panel forms in accordance with APA's "Concrete Forming Design/Construction 
Guide."

2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center spacing 
of supports.

2.2 FORM-FACING MATERIALS

A. As-Cast Surface Form-Facing Material:

1. Provide continuous, true, and smooth concrete surfaces.
2. Furnish in largest practicable sizes to minimize number of joints.
3. Acceptable Materials: As required to comply with Surface Finish designations specified in 

Section 033000 "Cast-In-Place Concrete, and as follows:

a. Plywood, metal, or other approved panel materials.
b. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 

and as follows:

1) APA HDO (high-density overlay).
2) APA MDO (medium-density overlay); mill-release agent treated and edge sealed.
3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
4) APA Plyform Class I, B-B or better; mill oiled and edge sealed.
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B. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, paper, or 
fiber tubes that produce surfaces [with gradual or abrupt irregularities] [without spiral or vertical 
seams] not exceeding specified formwork surface class.

1. Provide forms with sufficient wall thickness to resist plastic concrete loads without detrimental 
deformation.

C. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic concrete loads 
without detrimental deformation, with straight or tapered end forms.

2.3 WATERSTOPS

A. Flexible Type 6 PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572,  for embedding in 
concrete to prevent passage of fluids through joints, with factory fabricate corners, intersections, and 
directional changes.

1. Profile: Ribbed with center bulb.
2. Dimensions: 9 inches by 3/8 inch thick (225 mm by 10 mm thick)

2.4 RELATED MATERIALS

A. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab 
anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.

B. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch minimum.

C. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

D. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or 
adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
2. Form release agent for form liners shall be acceptable to form liner manufacturer.

E. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form ties 
designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on 
removal.

1. Furnish units that leave no corrodible metal closer than 3 inch to the plane of exposed concrete 
surface.

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete 
surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 
waterproofing.
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PART 3 - EXECUTION

3.1 INSTALLATION OF FORMWORK

A. Comply with ACI 301 

B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and 
position indicated, within tolerance limits of ACI 117 and to comply with the Surface Finish 
designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast finishes and Section 
033300 "Architectural Concrete".

C. Limit concrete surface irregularities as follows:
1. Surface Finish-3.0: ACI 117 Class A, 1/8 inch.

D. Construct forms tight enough to prevent loss of concrete mortar.

1. Minimize joints.
2. Exposed Concrete: Symmetrically align joints in forms.

E. Construct removable forms for easy removal without hammering or prying against concrete surfaces.

1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
3. Install keyways, reglets, recesses, and other accessories, for easy removal.

F. Do not use rust-stained, steel, form-facing material.

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and 
slopes in finished concrete surfaces.

1. Provide and secure units to support screed strips.
2. Use strike-off templates or compacting-type screeds.

H. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 
inaccessible.

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of 
concrete mortar.

2. Locate temporary openings in forms at inconspicuous locations.

I. Chamfer exterior corners and edges of permanently exposed concrete unless stated otherwise on 
drawings.

J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches. 

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required 
in the Work.

1. Determine sizes and locations from trades providing such items.
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2. Obtain written approval of Architect prior to forming openings not indicated on Drawings.

L. Construction and Movement Joints:

1. Construct joints true to line with faces perpendicular to surface plane of concrete.
2. Install so strength and appearance of concrete are not impaired, at locations indicated or as 

approved by Architect.
3. Place joints perpendicular to main reinforcement.
4. Locate joints for beams, slabs, joists, and girders in the middle third of spans.

a. Offset joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders 
and at the top of footings or floor slabs.

6. Space vertical joints in walls as indicated on Drawings.

a. Locate joints beside piers integral with walls, near corners, and in concealed locations 
where possible.

M. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow 
flushing water to drain.

2. Close temporary ports and openings with tight-fitting panels, flush with inside face of form, and 
neatly fitted, so joints will not be apparent in exposed concrete surfaces.

N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other 
debris just before placing concrete.

O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain 
proper alignment.

P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement.

3.2 INSTALLATION OF EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 
attached to or supported by cast-in-place concrete.

1. Reference section 131213 “Exterior Fountain” for additional embedded items relating to the 
fountain construction.

2. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to 
be embedded.

3. Install anchor rods, accurately located, to elevations required and complying with tolerances in 
Section 7.5 of AISC 303.
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4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.
5. Clean embedded items immediately prior to concrete placement.

3.3 INSTALLATION OF WATERSTOPS

A. Install in construction joints and at other joints indicated to form a continuous diaphragm.

1. Install in longest lengths practicable.
2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the largest 

concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete."
4. Secure waterstops in correct position at 12 inches on center.
5. Field fabricate joints in accordance with manufacturer's instructions using heat welding.

a. Miter corners, intersections, and directional changes in waterstops.
b. Align center bulbs.

6. Clean waterstops immediately prior to placement of concrete.
7. Support and protect exposed waterstops during progress of the Work.

3.4 INSTALLATION OF INSULATING CONCRETE FORMS

A. Comply with ACI 301 (ACI 301M) and manufacturer's instructions.

B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and 
position indicated, within tolerance limits of ACI 117 (ACI 117M).

C. Install forms in running bond pattern.

1. Align joints.
2. Align furring strips.

D. Construct forms tight to prevent loss of concrete mortar.

E. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required 
in the Work.

1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Architect prior to forming openings not indicated on Drawings.

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow 
flushing water to drain.

2. Close temporary ports and openings with tight fitting panels, flush with inside face of form, and 
neatly fitted, so joints will not be apparent in exposed concrete surfaces.
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G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other 
debris just before placing concrete.

H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain 
proper alignment.

I. Shore insulating concrete forms to ensure stability and to resist stressing imposed by construction 
loads.

3.5 REMOVING AND REUSING FORMS

A. Formwork for sides of walls, and similar parts of the Work that does not support weight of concrete 
may be removed after cumulatively curing at not less than 50 deg F for [24 hours after placing 
concrete. Concrete has to be hard enough to not be damaged by form-removal operations, and curing 
and protection operations need to be maintained.

1. Leave formwork for slabs, and other structural elements that support weight of concrete in place 
until concrete has achieved at least 70 percent of its 28-day design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms without loosening 
or disturbing shores.

B. Clean and repair surfaces of forms to be reused in the Work.

1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable for 
exposed surfaces.

2. Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.

1. Align and secure joints to avoid offsets.
2. Do not use patched forms for exposed concrete surfaces unless approved by Architect.

3.6 SHORING AND RESHORING INSTALLATION

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

B. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide 
adequate reshoring to support construction without excessive stress or deflection.

3.7 FIELD QUALITY CONTROL

A. Special Inspections: Contractor will engage a special inspector and qualified testing and inspecting 
agency to perform field tests and inspections and prepare test reports.
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B. Inspections:

1. Inspect formwork for shape, location, and dimensions of the concrete member being formed.
2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete member 

being formed.

END OF SECTION 031000
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cast-in-place concrete, including general concrete work for construction,  fountain basin, 
walkways,  sidewalk restoration, and slabs for benches and trash receptacles.

B. Related Requirements:

1. Section 131213 “Exterior Fountain” for related plumbing, lighting and mechanical requirements

2. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form liners, 
insulating concrete forms, and waterstops.

3. Section 033300 "Architectural Concrete" for general building applications of specially finished 
formed concrete.

4. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.
5. Section 321316 "Decorative Concrete Paving" for stamped concrete pavement and walks.
6. Section 321373 “Concrete Paving Joint Sealants”

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: 
blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to 
compliance with requirements.

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at 725 Centre ave. Reading, Pa 19601.

1. Review the following:

a. Special inspection and testing and inspecting agency procedures for field quality control.
b. Construction joints, control joints, isolation joints, and joint-filler strips.
c. Semirigid joint fillers.
d. Vapor-retarder installation.
e. Anchor rod and anchorage device installation tolerances.
f. Cold and hot weather concreting procedures.
g. Concrete finishes and finishing.
h. Curing procedures.
i. Forms and form-removal limitations.
j. Shoring and reshoring procedures.
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k. Methods for achieving specified floor and slab flatness and levelness.
l. Floor and slab flatness and levelness measurements.
m. Concrete repair procedures.
n. Concrete protection.
o. Initial curing and field curing of field test cylinders (ASTM C31/C31M.)
p. Protection of field cured field test cylinders.

1.4 ACTION SUBMITTALS

A. Product Data: For each of the following.

1. Portland cement.
2. Fly ash.
3. Slag cement.
4. Blended hydraulic cement.
5. Silica fume.
6. Performance-based hydraulic cement
7. Aggregates.
8. Admixtures:

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, temperature at time of 
concrete placement, relative humidity at time of concrete placement, curing conditions, 
and use of other admixtures.

9. Color pigments.
10. Fiber reinforcement.
11. Vapor retarders.
12. Floor and slab treatments.
13. Liquid floor treatments.
14. Curing materials.

a. Include documentation from color pigment manufacturer, indicating that proposed 
methods of curing are recommended by color pigment manufacturer.

15. Joint fillers.
16. Repair materials.

B. Design Mixtures: For each concrete mixture, include the following:

1. Mixture identification.
2. Minimum 28-day compressive strength.
3. Durability exposure class.
4. Maximum w/cm.
5. Calculated equilibrium unit weight, for lightweight concrete.
6. Slump limit.
7. Air content.
8. Nominal maximum aggregate size.
9. Indicate amounts of mixing water to be withheld for later addition at Project site if permitted.
10. Include manufacturer's certification that permeability-reducing admixture is compatible with 

mix design.
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11. Include certification that dosage rate for permeability-reducing admixture matches dosage rate 
used in performance compliance test.

12. Intended placement method.
13. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, 

test results, or other circumstances warrant adjustments.

C. Shop Drawings:

1. Construction Joint Layout: Indicated on drawing. Joints shall coincide with paving 

a. Location of construction joints is subject to approval of the Project Engineer.

D. Samples: For manufacturer's standard colors for color pigment 

E. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete Mixtures" 
Article, including the following:

1. Concrete Class designation.
2. Location within Project.
3. Exposure Class designation.
4. Formed Surface Finish designation and final finish.
5. Final finish for floors.
6. Curing process.
7. Floor treatment if any.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For the following:

1. Installer: Include copies of applicable ACI certificates.
2. Ready-mixed concrete manufacturer.
3. Testing agency: Include copies of applicable ACI certificates.

B. Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Curing compounds.
4. slab treatments.
5. Bonding agents.
6. Adhesives.
7. Fluid Applied Waterproofing
8. Semirigid joint filler.
9. Joint-filler strips.
10. Repair materials.

C. Material Test Reports: For the following, from a qualified testing agency:

1. Portland cement.
2. Fly ash.
3. Slag cement.
4. Blended hydraulic cement.
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5. Silica fume.
6. Performance-based hydraulic cement.
7. Aggregates.
8. Admixtures:

a. Permeability-Reducing Admixture: Include independent test reports, indicating 
compliance with specified requirements, including dosage rate used in test.

D. Research Reports:

1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198.
2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380.

E. Preconstruction Test Reports: For each mix design.

F. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-
certified Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork Concrete 
Finisher/Technician or an ACI Concrete Flatwork Technician (with experience installing and finishing 
concrete, incorporating permeability-reducing admixtures)

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer.

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C94/C94M requirements for production 
facilities and equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities."

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete Quality 
Control Technical Manager.

1. Personnel performing laboratory tests to be an ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory 
supervisor to be an ACI-certified Concrete Laboratory Testing Technician, Grade II.

D. Field Quality-Control Testing Agency Qualifications: An independent agency,[ acceptable to authorities 
having jurisdiction,] qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.

1. Personnel conducting field tests to be qualified as an ACI Concrete Field Testing Technician, 
Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification program.
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1.7 PRECONSTRUCTION TESTING

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing 
on each concrete mixture.

1. Include the following information in each test report:

a. Admixture dosage rates.
b. Slump.
c. Air content.
d. Seven-day compressive strength.
e. 28-day compressive strength.
f. Permeability.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Comply with ASTM C94/C94M and ACI 301 

1.9 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by frost, 
freezing actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F for three successive 
days, maintain delivered concrete mixture temperature within the temperature range required by 
ACI 301 

3. Do not use frozen materials or materials containing ice or snow.
4. Do not place concrete in contact with surfaces less than 35 deg F other than reinforcing steel.
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs.

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1 and as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade 

uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract Documents.

2.2 STEEL REINFORCEMENT

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
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B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel 
wire into flat sheets.

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, 
plastic, or precast concrete according to CRSI's "Manual of Standard Practice.

D. Stainless Steel Tie Wire: ASTM A1022/A1022M, not less than 0.0508 inch in diameter.

2.3 FORM-FACING MATERIALS

A. See section 31000 “Concrete Forming and Accessories” 

2.4 CONCRETE MATERIALS

A. Source Limitations:

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire Project.
2. Obtain each type or class of cementitious material of the same brand from the same 

manufacturer's plant.
3. Obtain aggregate from single source.
4. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C150, Type I
2. Fly Ash: Not Allowed
3. Slag Cement: Not Allowed

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 4S coarse aggregate or better, graded. Provide 
aggregates from a single source.

1. Alkali-Silica Reaction: Comply with one of the following:

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when tested in 
accordance with ASTM C1293.

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not more 
than 0.10 percent at an age of 16 days when tested in accordance with ASTM C1567.

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately reactive aggregate 
or 3 lb./cu. yd. for highly reactive aggregate, when tested in accordance with 
ASTM C1293 and categorized in accordance with ASTM C1778, based on alkali content 
being calculated in accordance with ACI 301.  Retain coarse-aggregate size from three 
options in "Maximum Coarse-Aggregate Size" Subparagraph below; insert gradation 
requirements if preferred. Aggregate size limits relate to spacing of steel reinforcement, 
depth of slab, or thickness of concrete member.

2. Maximum Coarse-Aggregate Size: 3/4-inch nominal.
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.
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D. Air-Entraining Admixture: ASTM C260.

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do not 
contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use 
calcium chloride or admixtures containing calcium chloride in steel-reinforced concrete.

1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
2. Retarding Admixture: ASTM C494/C494M, Type B.
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.
7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or 

mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing 
chloride reactions with steel reinforcement in concrete and complying with 
ASTM C494/C494M, Type C.

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in concrete.

9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, permeability-
reducing crystalline admixture, capable of reducing water absorption of concrete exposed to 
hydrostatic pressure (PRAH).

a. Permeability: No leakage when tested in accordance with U.S. Army Corps of Engineers 
CRD C48 at a hydraulic pressure of 200 psi for 14 days.

F. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color stable, free of carbon 
black,  nonfading, and resistant to lime and other alkalis.

1. Color: selected by Project Engineer from manufacturer's full range.

G. Water: ASTM C94/C94M, potable 

2.5 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to 
fresh concrete.

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry.

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.

1. Color:

a. Ambient Temperature Below 50 deg F: Black.
b. Ambient Temperature between 50 deg F and 85 deg F: Any color.
c. Ambient Temperature Above 85 deg F: White.

D. Water: Potable or complying with ASTM C1602/C1602M.
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E. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, 
Class A.

1. VOC Content:  Curing and sealing compounds shall have a VOC content of 200 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.6 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber

B. Water Stop – flexible pvc waterstops to seal construction and expansion joints

C. Fluid Applied Waterproofing: The fountain basin waterproofing coating shall be a complete system of 
compatible materials supplied by NEOGARD® to create a seamless waterproof mem- brane. (or 
Approved Equal)

2.7 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory 
trial mixture or field test data, or both, in accordance with ACI 30. 

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on 
laboratory trial mixtures.

B. Cementitious Materials: Portland Cement, ASTM C 150, Type I.

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.

1. Use water-reducing admixture in concrete, as required, for placement and workability.
2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, 

or other adverse placement conditions.
3. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
4. Use permeability-reducing admixture in concrete mixtures where indicated.

D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's written 
instructions and to result in hardened concrete color consistent with approved mockup.

2.8 CONCRETE MIXTURES

A. Proportion Normal-weight concrete mix as follows.

1. Minimum Compressive Strength:  As noted on drawings.
2. Maximum Water-Cementitious Materials Ratio:  0.45
3. Slump Limit:  4 inches plus or minus 1 inch.
4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal 

maximum aggregate size.
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2.9 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M and ASTM C1116/C 1116M and furnish batch  and delivery ticket and information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 
hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time 
to 60 minutes.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:

1. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete.

2. Before placing concrete, verify that installation of concrete forms, accessories, and 
reinforcement, and embedded items is complete and that required inspections have been 
performed.

3. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to 
testing agency, including the following:

1. Daily access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Secure space for storage, initial curing, and field curing of test samples, including source of 

water and continuous electrical power at Project site during site curing period for test samples.
4. Security and protection for test samples and for testing and inspection equipment at Project site.
5. Confirm proper dimensions, elevations and compaction of subgrades and stone base

3.3 INSTALLATION OF STEEL REINFORCEMENT

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.

B. Accurately position, support, and secure reinforcement against displacement.

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
2. Do not tack weld crossing reinforcing bars.
3. Installation tolerances comply with ACI 117

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not less than 
1-1/3 times size of large aggregate, whichever is greater.
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D. Provide concrete coverage in accordance with ACI 318 .

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

F. Splices: Lap splices as indicated on Drawings.

1. Bars indicated to be continuous, and all vertical bars to be lapped not less than 36 bar diameters 
at splices, or 24 inches, whichever is greater.

2. Stagger splices in accordance with ACI 318.

G. Install welded-wire reinforcement in longest practicable lengths.

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard Practice."

a. For reinforcement less than W4.0 or D4.0, continuous support spacing to not exceed 12 
inches.

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for plain wire and 
8 inches for deformed wire.

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.
4. Lace overlaps with wire.

3.4 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 
attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded.

3.5 FORMWORK

A. See Section 031000 “Concrete Forming and Accessories.”

3.6 JOINTS

A. General; Construct joints true to line, with faces perpendicular to surface plane of concrete. Joints shall 
coincide with proposed paving patterns to the greatest extent possible.  Joint locations shall be 
reviewed and approved by Project Engineer prior to placement.

B. Construction Joints: Coordinate with slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on 
Drawings or as approved by project engineer.

2. Place joints perpendicular to main reinforcement.

a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of floors and slabs.

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
4. Locate joints for slabs as shown on drawing.  Joints shall coincide with paving patterns.
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5. Locate horizontal joints in walls at underside of slabs, and at the top of footings 
6. Space vertical joints in walls as indicated on Drawings 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas 
as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as 
follows:

1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge of 
joint to a radius of 1/8 inch Repeat grooving of control joints after applying surface finishes. 
Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action does not 
tear, abrade, or otherwise damage surface and before concrete develops random cracks.

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as walls and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 
surface unless otherwise indicated on Drawings.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished 
concrete surface, where joint sealants, specified in Section  321373 "Concrete Paving Joint 
Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together.

E. Doweled Joints:

1. Install dowel bars and support assemblies at joints where indicated on Drawings.
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one side of 

joint.

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings.

G. Fountain Basin Joints: All joints and penetrations within fountain basin shall be watertight as shown 
on drawings and tested.  

3.7 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items is 
complete and that required inspections are completed.

B. Notify project engineer and testing and inspection agencies 24 hours prior to commencement of 
concrete placement.

C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by 
project engineer in writing, but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.
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D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.
2. Deposit concrete to avoid segregation.
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a 

manner to avoid inclined construction joints.
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301 

a. Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches into preceding layer.
c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
d. At each insertion, limit duration of vibration to time necessary to consolidate concrete, 

and complete embedment of reinforcement and other embedded items without causing 
mixture constituents to segregate.

E. Deposit and consolidate concrete for slabs in a continuous operation, within limits of construction 
joints, until placement of a panel or section is complete.

1. Do not place concrete slabs in a checkerboard sequence.
2. Consolidate concrete during placement operations, so concrete is thoroughly worked around 

reinforcement and other embedded items and into corners.
3. Maintain reinforcement in position on chairs during concrete placement.
4. Screed slab surfaces with a straightedge and strike off to correct elevations.
5. Level concrete, cut high areas, and fill low areas.
6. Slope surfaces uniformly to drains or where required.
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface.
8. Do not further disturb slab surfaces before starting finishing operations.

3.8 FINISHING FORMED SURFACE – (FOUNTAIN BASIN)

A. As-Cast Surface Finishes:

1. ACI 301 Surface Finish SF-3.0:

a. Patch voids larger than 1/4 inch wide or 1/4 inch deep.
b. Remove projections larger than 1/8 inch. 
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class A.
e. Fountain Basin: 

1) Exterior walls shall be hand rubbed, 
2) Interior basin walls shall be formed finished and in a satisfactory state for 

waterproofing. 
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B. Related Unformed Surfaces:

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, 
strike off smooth and finish with a color and texture matching adjacent formed surfaces.

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated.

3.9 FINISHING SLABS (SIDEWALK REPLACEMENT / TRASH RECEPTACLE SLABS Comply with 
ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete 
surfaces. Do not wet concrete surfaces.

A. Broom Finish: Apply a broom finish to match existing concrete walkways or as indicated on 
Drawings.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route.

2. Coordinate required final finish with Architect before application.

B. Bench Slab: Elevation and finish of slab shall account for final mortar bed and brick masonry finish as 
shown on drawings. See Section 321400 “Unit Paving.” 

C. ADD ALTERNATE: PA Bluestone Unit Paving Around Fountain:  Elevation and finish of slab shall 
account for final mortar bed and PA Bluestone masonry finish as shown on drawings. See Section 
321400 “Unit Paving”

3.10 INSTALLATION OF FOUNTAIN AND RELATED EQUIPMENT

1. See Section 131213 “Fountain Components.”

3.11 CONCRETE CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h calculated in accordance with ACI 305.1, 

before and during finishing operations.

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:

1. Cure formed concrete surfaces, including fountain basin and pedestal and other similar surfaces.
2. Cure concrete containing color pigments in accordance with color pigment manufacturer's 

instructions.
3. If forms remain during curing period, moist cure after loosening forms.
4. If removing forms before end of curing period, continue curing for remainder of curing period, 

as follows:
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a. Continuous Fogging: Maintain standing water on concrete surface until final setting of 
concrete.

b. Continuous Sprinkling: Maintain concrete surface continuously wet.
c. Absorptive Cover: Pre-dampen absorptive material before application; apply additional 

water to absorptive material to maintain concrete surface continuously wet.
d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting 

material, taping, or lapping seams.
e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by 

power spray or roller in accordance with manufacturer's written instructions.

1) Recoat areas subject to heavy rainfall within three hours after initial application.
2) Maintain continuity of coating and repair damage during curing period.

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

1. Begin curing immediately after finishing concrete.

3.12 TOLERANCES

A. Conform to ACI 117 

3.13 JOINT FILLING

A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.

3.14 CONCRETE SURFACE REPAIRS

A. Defective Concrete:

1. Repair and patch defective areas when approved by project engineer.

a. Contractor shall submit a written description providing means and methods for the repair 
to the Project Engineer for review. 

1) Submit any materials or product information to achieve said repair to the Project 
Engineer for review.

2) A sample area may be requested to ensure quality and compatibility with the 
surrounding surface.

b. Concrete which has been installed before required pre pour inspections will be deemed 
defective and will result in the Contractor removing uninspected areas. Replacement by 
the Contractor shall be at no additional cost to the Owner.

2. Remove and replace concrete that cannot be repaired and patched to Project Engineer’s 
approval.
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3.15 FIELD QUALITY CONTROL

A. Testing Agency: Contractor will engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

1. Testing agency to be responsible for providing curing container for composite samples on Site 
and verifying that field-cured composite samples are cured in accordance with 
ASTM C31/C31M.

2. Testing agency to immediately report to Project Engineer, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents.

3. Testing agency to report results of tests and inspections, in writing, to Owner, Project Engineer, 
Contractor, and concrete manufacturer within 48 hours of inspections and tests.

a. Test reports to include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, 
and ACI 301, including the following as applicable to each test and inspection:

1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians performing 

inspections and testing.
4) Name of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
6) Date and time of concrete placement.
7) Location in Work of concrete represented by samples.
8) Date and time sample was obtained.
9) Truck and batch ticket numbers.
10) Design compressive strength at 28 days.
11) Concrete mixture designation, proportions, and materials.
12) Field test results.
13) Information on storage and curing of samples before testing, including curing 

method and maximum and minimum temperatures during initial curing period.
14) Type of fracture and compressive break strengths at seven days and 28 days.

B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, 
indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, 
design slump at time of batching, and amount of water that can be added at Project site.

C. Inspections:

1. Verification of use of required design mixture.
2. Concrete placement, including conveying and depositing.
3. Curing procedures and maintenance of curing temperature.
4. Verification of concrete strength before removal of shores and forms from beams and slabs.
5. Batch Plant Inspections: On a random basis, as determined by Architect.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M to be performed in accordance with the following requirements:
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1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture 
exceeding 5 cu. yd. but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or 
fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for each 
concrete mixture, testing to be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one test for 
each day's pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.

3. Slump Flow: ASTM C1611/C1611M:

a. One test at point of placement for each composite sample, but not less than one test for 
each day's pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; 
ASTM C173/C173M volumetric method, for structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture.

5. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80 deg F (27 
deg C) and above, and one test for each composite sample.

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture.

7. Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of two 6-inch (150 mm) by 12-inch (300 mm) cylinder 
specimens for each composite sample.

b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for each 
composite sample.

8. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of two laboratory-cured specimens at seven days and one set of two 
specimens at 28 days.

b. Test one set of two field-cured specimens at seven days and one set of two specimens at 
28 days.

c. A compressive-strength test to be the average compressive strength from a set of two 
specimens obtained from same composite sample and tested at age indicated.
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9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 
cylinders, Contractor to evaluate operations and provide corrective procedures for protecting 
and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength, and no 
compressive-strength test value falls below specified compressive strength by more than 500 psi 
if specified compressive strength is 5000 psi or no compressive strength test value is less than 
10 percent of specified compressive strength if specified compressive strength is greater than 
5000 psi.

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

12. Additional Tests:

a. Testing and inspecting agency to make additional tests of concrete when test results 
indicate that slump, air entrainment, compressive strengths, or other requirements have 
not been met, as directed by Project Engineer.

b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by 
cored cylinders complying with ASTM C42/C42M or by other methods as directed by 
Architect.

1) Acceptance criteria for concrete strength to be in accordance with ACI 301 
Section 1.6.6.3.

13. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with 
the Contract Documents.

3.16 PROTECTION

A. Protect concrete surfaces as follows:

1. Protect from petroleum stains.
2. Diaper hydraulic equipment used over concrete surfaces.
3. Prohibit vehicles from interior concrete slabs.
4. Prohibit use of pipe-cutting machinery over concrete surfaces.
5. Prohibit placement of steel items on concrete surfaces.
6. Prohibit use of acids or acidic detergents over concrete surfaces.
7. Protect liquid floor treatment from damage and wear during the remainder of construction 

period. Use protective methods and materials, including temporary covering, recommended in 
writing by liquid floor treatments installer.

END OF SECTION 033000
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SECTION 040110 - MASONRY CLEANING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes cleaning the following:

1. Unit masonry surfaces.
2. Stone surfaces.

1.3 DEFINITIONS

A. Very Low-Pressure Spray: Under 100 psi 

B. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm 

C. Medium-Pressure Spray: 400 to 800 psi; 4 to 6 gpm 

D. High-Pressure Spray: 800 to 1200 psi; 4 to 6 gpm 

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to cleaning masonry including, but not limited 
to, the following:

a. Verify masonry-cleaning equipment and facilities needed to make progress and 
avoid delays.

b. Materials, material application, and sequencing.
c. Cleaning program.
d. Coordination with building occupants.

1.5 SEQUENCING AND SCHEDULING

A. Work Sequence: Perform masonry-cleaning work in the following sequence:

1. Remove plant growth.
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2. Inspect for open mortar joints. Where repairs are required, delay further cleaning work 
until after repairs are completed, cured, and dried to prevent the intrusion of water and 
other cleaning materials into the wall.

3. Remove paint.
4. Clean masonry surfaces.
5. Where water repellents are to be used on or near masonry, delay application of these 

chemicals until after cleaning.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include material descriptions and application instructions.
2. Include test data substantiating that products comply with requirements.

1.7 INFORMATIONAL SUBMITTALS

A. Qualification Data: For chemical-cleaner manufacturer.

B. Preconstruction Test Reports: For cleaning materials and methods.

C. Cleaning program.

1.8 QUALITY ASSURANCE

A. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry 
cleaners that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site 
inspection, preconstruction product testing, and on-site assistance.

B. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, 
including materials, methods, and equipment to be used; protection of surrounding materials; 
and control of runoff during operations. Include provisions for supervising worker performance 
and preventing damage.

1. If materials and methods other than those indicated are proposed for any phase of 
cleaning work, add a written description of such materials and methods, including 
evidence of successful use on comparable projects and demonstrations to show their 
effectiveness for this Project.

2. Cleaning: Clean an area approximately 25 sq. ft. for each type of masonry and surface 
condition.

a. Test cleaners and methods on samples of adjacent materials for possible adverse 
reactions. Do not test cleaners and methods known to have deleterious effect.

b. Allow a waiting period of not less than seven days after completion of sample 
cleaning to permit a study of sample panels for negative reactions.
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1.9 PRECONSTRUCTION TESTING

A. Preconstruction Testing Service: Engage one or more chemical-cleaner manufacturers to 
perform preconstruction testing on masonry surfaces.

1. Use test areas as indicated and representative of proposed materials and existing 
construction.

2. Propose changes to materials and methods to suit Project.

1.10 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit masonry-cleaning work to be performed according to product manufacturers' 
written instructions and specified requirements.

B. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to 
remain so for at least seven days after completion of cleaning.

PART 2 - PRODUCTS

2.1 CLEANING MATERIALS

A. Water: Potable.

B. Hot Water: Water heated to a temperature of 140 to 160 deg F 

C. Detergent Solution, Job Mixed: As per manufacturers directions

D. Mold, Mildew, and Algae Remover, Job Mixed: As per manufacturers directions

E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry 
surfaces.

F. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for 
removing mold, mildew, and other organic soiling from ordinary building materials, including 
polished stone, brick, aluminum, plastics, and wood.

G. Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner containing no muriatic 
(hydrochloric), hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches.

H. Acidic Cleaner: Manufacturer's standard acidic masonry cleaner composed of hydrofluoric acid 
or ammonium bifluoride blended with other acids, detergents, wetting agents, and inhibitors.

I. One-Part Limestone Acidic Cleaner: Manufacturer's standard one-part acidic formulation for 
cleaning limestone.
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J. Two-Part Chemical Cleaner: Manufacturer's standard system consisting of potassium- or 
sodium-hydroxide-based, alkaline prewash cleaner and acidic afterwash cleaner that does not 
contain hydrofluoric acid.

2.2 CHEMICAL CLEANING SOLUTIONS

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration 
recommended in writing by chemical-cleaner manufacturer.

B. Acidic Cleaner Solution for Nonglazed Masonry Dilute acidic cleaner with water to produce 
hydrofluoric acid content of 3 percent or less, but not greater than that recommended in writing 
by chemical-cleaner manufacturer.

1. Stones: Use only on unpolished granite, unpolished dolomite marble, and siliceous 
sandstone.

PART 3 - EXECUTION

3.1 PROTECTION

A. Comply with each manufacturer's written instructions for protecting building and other surfaces 
against damage from exposure to its products. Prevent paint removers and chemical cleaning 
solutions from coming into contact with people, motor vehicles, landscaping, buildings, and 
other surfaces that could be harmed by such contact.

1. Cover adjacent surfaces with materials that are proven to resist paint removers and 
chemical cleaners used unless products being used will not damage adjacent surfaces. 
Use protective materials that are waterproof and UV resistant. Apply masking agents 
according to manufacturer's written instructions. Do not apply liquid strippable masking 
agent to painted or porous surfaces. When no longer needed, promptly remove masking 
to prevent adhesive staining.

2. Do not apply chemical solutions during winds of enough force to spread them to 
unprotected surfaces.

3. Neutralize alkaline and acid wastes before disposal.
4. Dispose of runoff from operations by legal means and in a manner that prevents soil 

erosion, undermining of paving and foundations, damage to landscaping, and water 
penetration into building interiors.

B. Remove items adjacent to immediate work area that may be impacted by cleaning process and 
store during masonry cleaning. Reinstall when masonry cleaning is complete.

1. Provide temporary rain drainage during work to direct water away from work area.

3.2 CLEANING MASONRY, GENERAL

A. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed 
from 20 feet by project architect.
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B. Proceed with cleaning in an orderly manner; work from top to bottom Ensure that dirty residues 
and rinse water do not wash over dry, cleaned surfaces.

C. Use only those cleaning methods indicated for each masonry material and location.

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner 
being used.

2. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
cleaning methods do not damage surfaces, including joints.

a. Equip units with pressure gages.
b. For chemical-cleaner spray application, use low-pressure tank or chemical pump 

suitable for chemical cleaner indicated, equipped with nozzle having a cone-
shaped spray.

c. For water-spray application, use fan-shaped spray that disperses water at an angle 
of 25 to 50 degrees.

d. For high-pressure water-spray application, use fan-shaped spray that disperses 
water at an angle of at least 40 degrees.

e. For heated water-spray application, use equipment capable of maintaining 
temperature between 140 and 160 deg F at flow rates indicated.

f. For steam application, use steam generator capable of delivering live steam at 
nozzle.

D. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging masonry surfaces. Keep wall wet below area being cleaned to prevent 
streaking from runoff.

E. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas 
that are noticeably different when viewed according to the "Cleaning Appearance Standard" 
Paragraph, so that cleaned surfaces blend smoothly into surrounding areas.

F. Water Application Methods:

1. Water-Soak Application: Soak masonry surfaces by applying water continuously and 
uniformly to limited area for time indicated. Apply water at low pressures and low 
volumes in multiple fine sprays using perforated hoses or multiple spray nozzles. Erect a 
protective enclosure constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 6 inches 
from masonry surface and apply water in horizontal back-and-forth sweeping motion, 
overlapping previous strokes to produce uniform coverage.

G. Steam Cleaning: Apply steam to masonry surfaces at the very low pressures indicated for each 
type of masonry. Hold nozzle at least 6 inches from masonry surface and apply steam in 
horizontal back-and-forth sweeping motion, overlapping previous strokes to produce uniform 
coverage.

H. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces 
according to chemical-cleaner manufacturer's written instructions; use brush or spray 



MASONRY CLEANING 040110 - 6

application. Do not spray apply at pressures exceeding 50 psi. Do not allow chemicals to remain 
on surface for periods longer than those indicated or recommended in writing by manufacturer.

I. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 
at each stage. Periodically during each rinse, test pH of rinse water running off of cleaned area 
to determine that chemical cleaner is completely removed.

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 
6.7 and 7.5.

J. After cleaning is complete, remove protection no longer required. Remove tape and adhesive 
marks.

3.3 PRELIMINARY CLEANING

A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from 
masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing remaining growth to dry as long as possible before removal. Remove loose soil and 
plant debris from open joints to whatever depth they occur.

B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that 
are resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, 
and tar.

1. Carefully remove heavy accumulations of rigid materials from masonry surface with 
sharp chisel. Do not scratch or chip masonry surface.

2. Remove paint and calking with alkaline paint remover

a. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paste paint remover.  Follow manufacturers 
directions.  Test in a small inconspicuous spot prior to treating the whole area.

3.4 CLEANING MASONRY Copy this article and re-edit for significantly different types of 
cleaning and masonry types.

A. Cold-Water Soak:

1. Apply cold water by intermittent spraying to keep surface moist.
2. Use perforated hoses or other means that apply a fine water mist to entire surface being 

cleaned.
3. Apply water in cycles of five minutes on and 20 minutes off.
4. Continue spraying until surface encrustation has softened enough to permit its removal by 

water wash, as indicated by cleaning tests
5. Remove soil and softened surface encrustation from surface with cold water applied by 

low-pressure spray.

B. Cold-Water Wash: Use cold water applied by low/ medium pressure spray.

C. Hot-Water Wash: Use hot water applied by low / medium pressure spray.
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D. Steam Cleaning: Apply steam at very low pressures not exceeding 30 psi 80 psi. Remove dirt 
softened by steam with wood scrapers, stiff-nylon or -fiber brushes, or cold-water wash, as 
indicated by cleaning tests.

3.5 FINAL CLEANING

A. Clean adjacent non masonry surfaces of spillage and debris. Use detergent and soft brushes or 
cloths.

B. Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.

C. Remove masking materials, leaving no residues that could trap dirt.

END OF SECTION 040110
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SECTION 040120.64 - BRICK MASONRY REPOINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Repointing joints with mortar.
2. Repointing joints with sealant.

B. Related Requirements:

1. Section 013516 "Alteration Project Procedures" for general remodeling, renovation, 
repair, and maintenance requirements.

C. Low-Pressure Spray: <100 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site

1. Review methods and procedures related to repointing brick masonry including, but not 
limited to, the following:

a. Verify brick masonry repointing specialist's personnel, equipment, and facilities 
needed to make progress and avoid delays.

b. Materials, material application, sequencing, tolerances, and required clearances.
c. Quality-control program.
d. Coordination with building occupants.

1.4 SEQUENCING AND SCHEDULING

A. Order sand and portland cement for pointing mortar immediately after approval of Samples. 
Take delivery of and store at Project site enough quantity to complete Project.

B. Work Sequence: Perform brick masonry repointing work in the following sequence, which 
includes work specified in this and other Sections:

1. Remove plant growth.
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2. Inspect masonry for open mortar joints and permanently or temporarily point them before 
cleaning to prevent the intrusion of water and other cleaning materials into the wall.

3. Remove paint.
4. Clean masonry.
5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 

to masonry repairs along joints.
6. Repair masonry, including replacing existing masonry with new masonry materials.
7. Rake out mortar from joints to be repointed.
8. Point mortar and sealant joints.
9. After repairs and repointing have been completed and cured, perform a final cleaning to 

remove residues from this work.
10. Where water repellents are to be used on or near masonry work, delay application of these 

chemicals until after pointing and cleaning.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes.

2. Include recommendations for product application and use.
3. Include test data substantiating that products comply with requirements.

B. Shop Drawings:

1. Include plans, elevations, sections, and locations of repointing work on the structure.
2. Show provisions for expansion joints or other sealant joints.
3. Show locations of scaffolding and points of scaffolding in contact with masonry. Include 

details of each point of contact or anchorage.

C. Samples for Initial Selection: For the following:

1. Pointing Mortar: Submit sets of mortar for pointing in the form of sample mortar strips, 6 
inches long by 1/2 inch wide, set in aluminum or plastic channels.

a. Have each set contain a close color range of at least [three] Samples of different 
mixes of colored sands and cements that produce a mortar matching existing, 
cleaned mortar when cured and dry.

b. Submit with precise measurements on ingredients, proportions, gradations, and 
source of colored sands from which each Sample was made.

2. Sand Type Used for Pointing Mortar: Minimum 8 oz. of each in plastic screw-top jars.
3. Sealant materials.
4. Include similar Samples of accessories involving color selection.

D. Samples for Verification: For the following:

1. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 
inches long by 1/2 inch wide, set in aluminum or plastic channels.
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a. Include with each Sample a list of ingredients with proportions of each. Identify 
sources, both supplier and quarry, of each type of sand and brand names of 
cementitious materials and pigments if any.

2. Sealant materials.
3. Accessories: Each type of accessory and miscellaneous support.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For brick masonry repointing specialist

1.7 QUALITY ASSURANCE

A. Brick Masonry Repointing Specialist Qualifications: Engage an experienced brick masonry 
repointing firm to perform work of this Section. Firm shall have completed work similar in 
material, design, and extent to that indicated for this Project with a record of successful in-
service performance. Experience in only installing masonry is insufficient experience for 
masonry repointing work.

1. Field Supervision: Brick masonry repointing specialist firms shall maintain experienced 
full-time supervisors on Project site during times that brick masonry repointing work is in 
progress.

B. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use materials 
and tools without damaging masonry. Include provisions for supervising performance and 
preventing damage.

C. Mockups: Prepare mockups of brick masonry repointing to demonstrate aesthetic effects and to 
set quality standards for materials and execution.

1. Repointing: Rake out joints in two separate areas, approximately 36 inches high by 48 
inches for each type of repointing required, and repoint one of the areas.

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Project Engineer specifically approves such 
deviations in writing.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 
labeled with manufacturer's name and type of products.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp.

C. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if 
containers have been damaged or have been opened for more than two days.
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D. Store sand where grading and other required characteristics can be maintained and contamination 
avoided.

1.9 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit repointing work to be performed according to product manufacturers' written 
instructions and specified requirements.

B. Temperature Limits: Repoint mortar joints only when air temperature is between 40 and 90 
deg F and is predicted to remain so for at least seven days after completion of the Work unless 
otherwise indicated.

C. Cold-Weather Requirements: Comply with the following procedures for mortar-joint pointing 
unless otherwise indicated:

1. When air temperature is below 40 deg F heat mortar ingredients and existing masonry 
walls to produce temperatures between 40 and 120 deg F 

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for seven days after pointing.

D. Hot-Weather Requirements: Protect mortar-joint pointing when temperature and humidity 
conditions produce excessive evaporation of water from mortar materials. Provide artificial 
shade and wind breaks, and use cooled materials as required to minimize evaporation. Do not 
apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Source Limitations: Obtain each type of material for repointing brick masonry (cement, sand, 
etc.) from single source with resources to provide materials of consistent quality in appearance 
and physical properties.

2.2 MORTAR MATERIALS

A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for cold-
weather construction; white or gray, or both where required for color matching of mortar.

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C114.

B. Hydrated Lime: ASTM C207, Type S.

C. Masonry Cement: ASTM C91/C91M.

D. Mortar Cement: ASTM C1329/C1329M.
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E. Mortar Sand: ASTM C144.

1. Match size, texture, and gradation of existing mortar sand as closely as possible. Blend 
several sands if necessary to achieve suitable match.

2. Color: Natural sand or ground marble, granite, or other sound stone of color necessary to 
produce required mortar color that matches existing mortar.

F. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a 
record of satisfactory performance in masonry mortars.

G. Water: Potable.

2.3 ACCESSORY MATERIALS

A. Sealant Materials:

1. Sealant manufacturer's standard elastomeric sealant(s) of base polymer and characteristics 
indicated below and according to applicable requirements in Section 079200 "Joint 
Sealants."

a. Type: Single-component 

2. Colors: Provide colors of exposed sealants to match colors of mortar adjoining installed 
sealant unless otherwise indicated.

3. Ground-Mortar Aggregate: Custom crushed and ground pointing mortar sand or existing 
mortar retrieved from joints. Grind to a particle size that matches the adjacent mortar 
aggregate and color. Remove all fines passing the No. 100 sieve.

B. Joint-Sealant Backing:

1. Cylindrical Sealant Backings: ASTM C1330, Type C closed-cell material with a surface 
skin and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance.

2. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended in writing by 
sealant manufacturer for preventing sealant from adhering to rigid, inflexible, joint-filler 
materials or joint surfaces at back of joint where such adhesion would result in sealant 
failure. Provide self-adhesive tape where applicable.

C. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, 
sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive.

D. Other Products: Select materials and methods of use based on the following, subject to approval 
of a mockup:

1. Previous effectiveness in performing the work involved.
2. Minimal possibility of damaging exposed surfaces.
3. Consistency of each application.
4. Uniformity of the resulting overall appearance.
5. Do not use products or tools that could leave residue on surfaces.
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2.4 MORTAR MIXES

A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a 
clean, mechanical batch mixer.

1. Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together before 
adding any water. Then mix again, adding only enough water to produce a damp, 
unworkable mix that retains its form when pressed into a ball. Maintain mortar in this 
dampened condition for 15 to 30 minutes. Add remaining water in small portions until 
mortar reaches desired consistency. Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material.

B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter 
specified proportions without Architect's approval.

1. Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 
percent by weight of the cementitious or binder materials, except for carbon black which 
is limited to 2 percent, unless otherwise demonstrated by a satisfactory history of 
performance.

C. Do not use admixtures in mortar unless otherwise indicated.

D. Mixes: Mix mortar materials in the following proportions:

1. Pointing Mortar by Type: ASTM C270, Proportion Specification, Type N unless 
otherwise indicated; with cementitious material limited to portland cement and lime. 

PART 3 - EXECUTION

3.1 PROTECTION

A. Prevent mortar from staining face of surrounding masonry and other surfaces.

1. Cover sills, ledges, and other projecting items to protect them from mortar droppings.
2. Keep wall area wet below pointing work to discourage mortar from adhering.
3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces.

B. Remove elements within work area and store during masonry repointing. Reinstall when 
repointing is complete.

1. Provide temporary rain drainage during work to direct water away from building.

3.2 MASONRY REPOINTING, GENERAL

A. Appearance Standard: Repointed surfaces are to have a uniform appearance as viewed from 20 
feet away by Project Architect.
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3.3 REPOINTING 

A. Rake out and repoint joints to the following extent:

1. All joints in areas indicated.
2. Joints indicated as sealant-filled joints.
3. Joints at locations of the following defects:

a. Holes and missing mortar.
b. Cracks that can be penetrated 1/4 inch or more by a knife blade 0.027 inch thick.
c. Cracks 1/8 inch or more in width and of any depth.
d. Hollow-sounding joints when tapped by metal object.
e. Eroded surfaces 1/4 inch or more deep.
f. Deterioration to point that mortar can be easily removed by hand, without tools.
g. Joints filled with substances other than mortar.

B. Do not rake out and repoint joints where not required.

C. Rake out joints as follows, according to procedures demonstrated in approved mockup:

1. Remove mortar from joints to depth of joint width plus 2 times joint width and not less 
than that required to expose sound, unweathered mortar. Do not remove unsound mortar 
more than 2 inches > deep; consult Architect for direction.

2. Remove mortar from brick and other masonry surfaces within raked-out joints to provide 
reveals with square backs and to expose masonry for contact with pointing mortar. Brush, 
vacuum, or flush joints to remove dirt and loose debris.

3. Do not spall edges of brick or other masonry units or widen joints. Replace or patch 
damaged brick or other masonry units as directed by Architect.

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose masonry units, rotted wood, rusted metal, and other deteriorated items.

E. Pointing with Mortar:

1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water. If 
rinse water dries, dampen joint surfaces before pointing.

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas. Apply in layers not greater than 3/8 inch until a uniform depth is 
formed. Fully compact each layer, and allow it to become thumbprint hard before applying 
next layer.

3. After deep areas have been filled to same depth as remaining joints, point joints by placing 
mortar in layers not greater than 3/8 inch. Fully compact each layer and allow to become 
thumbprint hard before applying next layer. Where existing masonry units have worn or 
rounded edges, slightly recess finished mortar surface below face of masonry to avoid 
widened joint faces. Take care not to spread mortar beyond joint edges onto exposed 
masonry surfaces or to featheredge the mortar.

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup. Remove excess mortar from edge of joint by brushing.
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5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays.

6. Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable. 
Completely remove such mortar and repoint.

F. Pointing with Sealant: As follows:

1. After raking out, keep joints dry and free of mortar and debris.
2. Clean and prepare joint surfaces. Prime joint surfaces unless sealant manufacturer 

recommends against priming. Do not allow primer to spill or migrate onto adjoining 
surfaces.

3. Fill sealant joints with specified joint sealant.

a. Install cylindrical sealant backing beneath the sealant. Where space is insufficient 
for cylindrical sealant backing, install bond-breaker tape.

b. Install sealant using only proven installation techniques that ensure that sealant is 
deposited in a uniform, continuous ribbon, without gaps or air pockets, and with 
complete wetting of the joint bond surfaces equally on both sides. Fill joint flush 
with surrounding masonry and matching the contour of adjoining mortar joints.

c. Install sealant as recommended in writing by sealant manufacturer but within the 
following general limitations, measured at the center (thin) section of the bead:

1) Fill joints to a depth equal to joint width, but not more than 1/2 inch deep or 
less than 1/4 inch deep.

d. Tool sealant to form smooth, uniform beads, slightly concave. Remove excess 
sealant from surfaces adjacent to joint.

e. Do not allow sealant to overflow or spill onto adjoining surfaces, or to migrate into 
the voids of adjoining surfaces, particularly rough textures. Remove excess and 
spillage of sealant promptly as the work progresses. Clean adjoining surfaces by the 
means necessary to eliminate evidence of spillage, without damage to adjoining 
surfaces or finishes, as demonstrated in an approved mockup.

G. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 
days before beginning cleaning work.

3.4 FINAL CLEANING

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by 
low-pressure spray.

1. Do not use metal scrapers or brushes.
2. Do not use acidic or alkaline cleaners.

B. Clean adjacent non masonry surfaces. Use detergent and soft brushes or cloths.

C. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof 
and flush gutters and downspouts.
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D. Remove masking materials, leaving no residues that could trap dirt.

3.5 FIELD QUALITY CONTROL

A. Project Engineer will review work during periodic site visits to ensure workmanship and 
aesthetics are maintained throughout construction.

END OF SECTION 040120.64
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SECTION 057000 - DECORATIVE METAL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Information Kiosk 
2. Park History Sign
3. Park Rules/Dog Waste Signs

1.2 COORDINATION

A. Coordinate installation of anchorages for decorative metal items. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver 
such items to Project site in time for installation.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product, including finishing materials.

B. Shop Drawings: Show fabrication and installation details for decorative metal.

1. Include plans, elevations, component details, and attachment details.
2. Indicate materials and profiles of each decorative metal member, fittings, joinery, finishes, 

fasteners, anchorages, and accessory items.

C. Samples for Initial Selection: For products involving selection of color, texture, or design.

D. Samples for Verification: For each type of exposed finish.

1. Samples of welded joints showing quality of workmanship and color matching of 
materials.

1.4 INFORMATIONAL SUBMITTALS.

A. Qualification Data: For fabricator 

B. Welding certificates.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications: A firm experienced in producing decorative metal similar to that 
indicated for this Project and with a record of successful in-service performance, as well as 
sufficient production capacity to produce required units.
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B. Installer Qualifications: Fabricator of products.

C. Organic-Coating Applicator Qualifications: A firm experienced in successfully applying organic 
coatings, of type indicated, to aluminum extrusions and employing competent control personnel to 
conduct continuing, effective quality-control program to ensure compliance with requirements.

D. Anodic Finisher Qualifications: A firm experienced in successfully applying anodic finishes of 
type indicated and employing competent control personnel to conduct continuing, effective 
quality-control program to ensure compliance with requirements.

E. Powder-Coating Applicator Qualifications: A firm experienced in successfully applying powder 
coatings of type indicated and employing competent control personnel to conduct continuing, 
effective quality-control program to ensure compliance with requirements.

F. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store decorative metal in a well-ventilated area, away from uncured concrete and masonry, and 
protected from weather, moisture, soiling, abrasion, extreme temperatures, and humidity.

B. Deliver and store cast-metal products in wooden crates surrounded by enough packing material to 
ensure that products are not cracked or otherwise damaged.

1.7 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 
decorative metal by field measurements before fabrication and indicate measurements on Shop 
Drawings.

PART 2 - PRODUCTS

2.1 KIOSK INFORMATION CABINET 

A. Bulletin Board: Aarco LODCC3624RBA - 36" x 24" Enclosed Aluminum Indoor / Outdoor 
Bulletin Board with LED Lighting; www.aarco.com or approved equal.

1. Clear Acrylic Safety Window
2. Width: 24 inches
3. Height: 36 inches
4. Voltage: 110 volts, fabricated to be hardwired

2.2 HISTORICAL SIGN

1. 24” x 36”, single sided sign 
2. www.bartush.com; or approved equal.

http://www.aarco.com/
http://www.bartush.com/
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a. 0.125” 5052 H32 Aluminum 
b. 3M Reflective Aluminum (HIP) with printed vinyl and clear 3M smartshield POF 

laminate 
c. Color: “Green Reversed”; Green field with beige border and lettering
d. Graphics / Wording: SUPPLIED BY project architect.
e. Width: 24 inches
f. Height: 36 inches

2.3 METALS, GENERAL

A. Metal Surfaces, General: Use materials with smooth, flat surfaces unless otherwise indicated. Use 
materials without seam marks, roller marks, rolled trade names, stains, discolorations, or 
blemishes.

2.4 ALUMINUM

A. Fabricate products from alloy and temper recommended by aluminum producer and finisher for 
type of use and finish indicated, and with strength and durability properties for each aluminum 
form required not less than that of alloy and temper designated below.

B. Bars and Shapes: ASTM , Alloy 6063-T5/T52.

C. Pipe and Round Tubing: ASTM B429/B429M, Alloy 6063-T6.

D. Tubing: ASTM B210, Alloy 6063-T832.

E. Plate and Sheet: ASTM B209, Alloy 3003-H14

F. Forgings: ASTM B247, Alloy 6061-T6.

G. Castings: ASTM B26/B26M, Alloy A356.0-T6.

2.5 FASTENERS

A. Fastener Materials: Unless otherwise indicated, provide the following:

1. Aluminum Items: stainless steel fasteners.

B. Fasteners for Anchoring to Other Construction: Unless otherwise indicated, select fasteners of 
type, grade, and class required to produce connections suitable for anchoring indicated items to 
other types of construction indicated.

C. Provide concealed fasteners for interconnecting components and for attaching decorative metal 
items to other work unless otherwise indicated.

1. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise 
indicated.

2. Material for Exterior Locations stainless steel bolts, ASTM F593 and nuts, ASTM F594. 
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2.6 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 
welded.

1. For aluminum, provide type and alloy as recommended by producer of metal to be welded 
and as required for color match, strength, and compatibility in fabricated items.

2.7 FABRICATION, GENERAL

A. Assemble items in the shop to greatest extent possible to minimize field splicing and assembly.

1. Disassemble units only as necessary for shipping and handling limitations.
2. Clearly mark units for reassembly and coordinated installation.
3. Use connections that maintain structural value of joined pieces.

B. Make up wire-rope assemblies in the shop to field-measured dimensions with fittings machine 
swaged.

1. Minimize amount of turnbuckle take-up used for dimensional adjustment so maximum 
amount is available for tensioning wire ropes.

2. Tag wire-rope assemblies and fittings to identify installation locations and orientations for 
coordinated installation.

C. Form decorative metal to required shapes and sizes, true to line and level with true curves and 
accurate angles and surfaces. Finish exposed surfaces to smooth, sharp, well-defined lines and 
arris.

D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise 
impairing the Work.

E. Form simple and compound curves in bars, pipe, tubing, and extruded shapes by bending 
members in jigs to produce uniform curvature for each configuration required; maintain cross 
section of member throughout entire bend without buckling, twisting, cracking, or otherwise 
deforming exposed surfaces.

F. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on 
exposed surfaces.

G. Mill joints to a tight, hairline fit. Cope or miter corner joints. Fabricate connections that will be 
exposed to weather in a manner to exclude water.

H. Provide weep holes where water may accumulate. Locate weep holes in inconspicuous locations.

I. Provide necessary rebates, lugs, and brackets to assemble units and to attach to other work. Cut, 
reinforce, drill, and tap as needed to receive finish hardware, screws, and similar items unless 
otherwise indicated.
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J. Comply with AWS for recommended practices in shop welding. Weld behind finished surfaces 
without distorting or discoloring exposed side. Clean exposed welded joints of flux, and dress 
exposed and contact surfaces.

1. Where welding cannot be concealed behind finished surfaces, finish joints to comply with 
NOMMA's "Voluntary Joint Finish Standards" for Type 1 Welds: no evidence of a welded 
joint or Type 2 Welds: completely sanded joint, some undercutting and pinholes okay.

2.8 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping.

2.9 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

B. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness 
of 1.5 mils (0.04 mm). Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish.

1. Color and Gloss: To match color of IFS Coatings Inc., Color PLSF 30059 (Evergreen)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of decorative metal.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Provide anchorage devices and fasteners where needed to secure decorative metal to in-place 
construction.

B. Perform cutting, drilling, and fitting required to install decorative metal. Set products accurately 
in location, alignment, and elevation, measured from established lines and levels. Provide 
temporary bracing or anchors in formwork for items to be built into concrete, masonry, or similar 
construction.

C. Fit exposed connections accurately together to form tight, hairline joints or, where indicated, 
uniform reveals and spaces for sealants and joint fillers. Where cutting, welding, and grinding 
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are required for proper shop fitting and jointing of decorative metal, restore finishes to eliminate 
evidence of such corrective work.

D. Do not cut or abrade finishes that cannot be completely restored in the field. Return items with 
such finishes to the shop for required alterations, followed by complete refinishing, or provide 
new units as required.

E. Install concealed gaskets, joint fillers, insulation, and flashings as work progresses.

F. Restore protective coverings that have been damaged during shipment or installation. Remove 
protective coverings only when there is no possibility of damage from other work yet to be 
performed at same location.

1. Retain protective coverings intact; remove coverings simultaneously from similarly 
finished items to preclude nonuniform oxidation and discoloration.

G. Field Welding: Comply with applicable AWS specification for procedures of manual shielded 
metal arc welding and requirements for welding and for finishing welded connections in 
"Fabrication, General" Article. Weld connections that are not to be left as exposed joints but 
cannot be shop welded because of shipping size limitations.

H. Field Brazing: Comply with requirements for brazing and for finishing brazed connections in 
"Fabrication, General" Article. Braze connections that are not to be left as exposed joints but 
cannot be shop brazed because of shipping size limitations.

I. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials.

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, 
wood, or dissimilar metals, with a heavy coat of bituminous paint.

3.3 INFORMATION KIOSK / FOUNTAIN CONTROL BOX

A. Fabricate (2) two mounting posts 4” square 6061 T6 alloy extruded aluminum tubing 
approximately 10’-3” in length with 0.188” wall thickness.

1. Four 2” square aluminum x 0.188” wall thickness shall be welded to the posts as indicated 
on drawings to mount proposed 36" x 24" Enclosed Aluminum Indoor/Outdoor Bulletin 
Board with internal LED Lighting.

2. Allow access for electrical feed/wiring through one post for all required cabinet.
3. Posts shall be capped with 4” aluminum ball finial caps.

B. Aluminum Sign Header: Fabricate a 6-inch x 24-inch x 4” with 0.09” wall thickness.

1. 3M vinyl print with white letters and black background

a. Letter Font: Engravers MT
b. Wording: “CENTRE PARK”

C. Aluminum Sign Header Roof: Fabricate a 7-inch high with 0.09” wall thickness

1. Roof overhang shall be 1” beyond each face of Kiosk panel.



DECORATIVE METAL 057000 - 7

2. To include a 5-inch diameter 3M vinyl “City of Reading” logo with clear 3M smartshield 
POF laminate on prominate display face of Kiosk.

D. Finish: Unless otherwise stated all metal components shall be painted to match proposed bench 
color of IFS Coatings Inc., Color PLSF 30059 (Evergreen)

E. Posts shall be set in ground a minimum of 36 inches in depth with a concrete mix of 3,000 psi at 
28 days. Post shall measure 7’-9” from finished grade to top of finial. Provide #1 RGS runout 
conduit inside 4” square post through footing.

F. Fountain Equipment Control Box by Georgia Fountains or approved equal.

3.4 HISTORICAL SIGN

A. Fabricate (2) two mounting posts 4” square 6061 T6 alloy extruded aluminum tubing 
approximately 10’-3” in length with 0.188” wall thickness. 

1. Four 2” square aluminum x 0.188” wall thickness shall be welded to the posts as indicated 
on drawings to mount proposed 36" x 24" Aluminum Historical Sign Panel 

2. Posts shall be capped with 4” aluminum ball finial caps.

B. Aluminum Sign Header: Fabricate a 6-inch x 24-inch x 4” with 0.09” wall thickness.

1. 3M vinyl print with white letters and black background

a. Letter Font: Engravers MT
b. Wording: “CENTRE PARK”

C. Aluminum Sign Header Roof: Fabricate a 7-inch high with 0.09” wall thickness.

D. Roof overhang shall be 1” beyond each face of Kiosk panel. 

E. To include a 5-inch diameter 3M vinyl “City of Reading” logo with clear 3M smartshield POF 
laminate on prominate display face of Kiosk

F. Finish: Unless otherwise stated all metal components shall be powder coated to match proposed 
bench color of IFS Coatings Inc., Color PLSF 30059 (Evergreen)

G. Posts shall be set in ground a minimum of 36 inches in depth with a concrete mix of 3,000 psi at 
28 days. Post shall measure 7’-9” from finished grade to top of finial.  Provide #1 RGS runout 
conduit inside 4” square post through footing.

3.5 PARK RULE/PET WASTE SIGNS

A. Provide 2” square aluminum tubing approximately 7’-6” in length with 0.188” wall thickness, 
with prefabricated ball finial cap.

1. Supply and install (3)24”x36” and (3) 12” x 18” single faced sign panel .

a. 0.125” 5052 H32 Aluminum 
b. 3M printed vinyl and clear 3M smartshield POF laminate 
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2. Surface mount sign to pole with (2) 304 Stainless Steel #8 hex head screws.  Top of sign 
shall measure 3” below top of post / bottom of finial cap (as shown on drawings) 

B. Finish: Unless otherwise stated all metal components shall be powder coated to match proposed 
bench color of IFS Coatings Inc., Color PLSF 30059 (Evergreen)

C. Sign post shall be set in ground a minimum of 36 inches in depth with a concrete mix of 3,000 psi 
at 28 days. Post shall measure 5’-0” from finished grade to top of post (not including finial 
height).

1. Top of concrete shall taper away from post by 1 inch.

3.6 CLEANING AND PROTECTION

A. Unless otherwise indicated, clean metals by washing thoroughly with clean water and soap, 
rinsing with clean water, and drying with soft cloths.

B. Touchup Painting:

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint and paint exposed areas with same material as used for shop painting to comply 
with SSPC-PA 1 for touching up shop-painted surfaces.

a. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film 
thickness.

C. Protect finishes of decorative metal from damage during construction period with temporary 
protective coverings approved by decorative metal fabricator. Remove protective covering at time 
of Substantial Completion.

D. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work. Return items that cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit or provide new units.

END OF SECTION 057000
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SECTION 129300 - SITE FURNISHINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

1. Benches 
2. Trash Receptacle

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance data.

PART 2 - PRODUCTS

2.1 BENCH 

A. Manufacturers:

1. Basis of Design Criteria: The Contract Documents indicate the requirements of the 
benches and are based on the specific products as indicated and as manufactured by

a.  Keystone Ridge Designs.  670 Mercer Road, Butler, PA 16001-1840;  hone: 724-
284-1213 | Fax: 724-284-1253 www.keystoneridgedesigns.com

2. Products specified herein have been selected to match existing site furniture on project.

B. Bench: L28C- 8’ Lamplighter Bench with armrests, back and center arm

1. Length: 92”
2. Width: 23-5/8”
3. Height 30-1/2”
4. Seat Height: 14-1/2”
5. Weight: approx.300 lbs.

C. Materials

1. Commercial-grade materials, at least 25% recycled raw steel, 100% recyclable steel; 
completely welded for optimum strength and stability according to Keystone Ridge 
Designs, Inc. CAD drawing; 

http://www.keystoneridgedesigns.com/
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2. vertical 3/16” x 1 ½” steel straps evenly spaced at 1” apart; 
3. Victorian style cast aluminum leg ends bolted to steel center with 3/8”-16-3 ½” stainless 

steel bolts; a ½” steel rod with 1/2”-13 all thread welded to each end is covered by a 1/8” 
x 7/8” O.D. tube and then secured to cast ends with a 1/2” stainless steel acorn nut.

D. Finish: 

1. Color: Evergreen - Powder Coat

a. KEYSHIELD® METAL FINISH The trademarked KEYSHIELD® finish protects 
each piece of furniture from chipping, cracking, and UVA damage while providing 
unparalleled corrosion resistance. 

b. Steel products are finished with a two-coat powder coating process applied to a 7-
15 mil thickness. 

c. Substrate preparation includes sandblasting to a white finish to remove all surface 
contaminants. 

d. The raw product then receives a corrosion-inhibiting phosphate coating prior to the 
application of the powder coating. 

e. The first coat applied to the substrate is zinc rich epoxy powder primer used 
exclusively on sandblasted parts. 

f. The second coat is a colored polyester powder coating. 
g. Both coats are electrostatically applied, and oven cured according to powder 

coating manufacturing specifications to create a smooth, satin-like finish and a 
low-emitting non-porous armor.

2.2 TRASH RECEPTACLE

A. Manufacturer: 

1. Basis of Design Criteria: The Contract Documents indicate the requirements of the 
benches and are based on the specific products as indicated and as manufactured by

a.  Keystone Ridge Designs.  670 Mercer Road, Butler, PA 16001-1840;  Phone: 
724-284-1213 | Fax: 724-284-1253 www.keystoneridgedesigns.com

2. Products specified herein have been selected to match existing site furniture on project.

B. Trash Receptacle: Harmony 32-gallon litter receptacle: HIII3-32

1. Width: 28”
2. Elevated Leg 32”
3. Adjustable Leg: 31”
4. Lid Width: 23 5/8”
5. Weight: 137 lbs.

C. Materials:

1. Commercial-grade materials, at least 25% recycled raw steel, 100% recyclable steel; 
completely welded for optimum strength and stability; sizes and dimensions according to 
Keystone Ridge Designs, Inc. CAD drawing; alternating pattern of vertical ¼” x 1” and 
¼” x 2” steel straps attached to 1-1/2” OD 11 gauge tubing top hoop; ¼” x 2” bottom 

http://www.keystoneridgedesigns.com/
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ring; ¼” x 2” flat liner base support; 16 gauge spun metal lid; plastic liner and polyester 
coated stainless steel lanyard attached to lid and receptacle

D. Finish: 

1. Color: Evergreen - Powder Coat

a. KEYSHIELD® METAL FINISH The trademarked KEYSHIELD® finish protects 
each piece of furniture from chipping, cracking, and UVA damage while providing 
unparalleled corrosion resistance. 

b. Steel products are finished with a two-coat powder coating process applied to a 7-
15 mil thickness. 

c. Substrate preparation includes sandblasting to a white finish to remove all surface 
contaminants. 

d. The raw product then receives a corrosion-inhibiting phosphate coating prior to the 
application of the powder coating. 

e. The first coat applied to the substrate is zinc rich epoxy powder primer used 
exclusively on sandblasted parts. 

f. The second coat is a colored polyester powder coating. 
g. Both coats are electrostatically applied, and oven cured according to powder 

coating manufacturing specifications to create a smooth, satin-like finish and a 
low-emitting non-porous armor.

2.3 DOG WASTE STATION

A. Basis of Design Criteria: manufactured by Global Industrial™ Steel Pet Waste Station With 
Tie-Handle Waste Bags, Green; www.globalindustrial.com; or approved equal

B. Product: model #: WR695796 Steel Pet Waste Station with Tie-Handle Waste Bags

1. Dispenser: 8.07"W x 5.3"D x 11.81"H
2. Post: 1.96"W x 96"H (2 pcs.)
3. Sign: 12"W x 18"H
4. Waste Bag: 7.36"W x 15.23"H
5. Trash Receptacle: 12" Diameter x 23.2"H
6. To Include:

a. Steel post (2 pcs.)
b. Steel waste bag dispenser
c. Steel sign "Please Clean Up After Your Dog."
d. 10-gallon steel trash receptacle 
e. 2 rolls of 400 waste bags with tie-handles (800 bags total)
f. Item # 695798: Plastic Bags with Tie-Handles, Green, 400 Bags/Roll
g. Item # 695813: Heavy Duty Black Trash Liners, 1.5 Mil, 13 Gallon, 50/Box

C. Finish: Color: Green
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Comply with manufacturer's written installation instructions unless more stringent requirements 
are indicated. Complete field assembly of site furnishings where required.

B. Unless otherwise indicated, install site furnishings after landscaping and paving have been 
completed.

C. Install site furnishings level, plumb, true, and securely anchored at locations indicated on 
Drawings.

3.2 BENCH AND TRASH RECEPTACLES  

A. Benches and shall be surface mounted and shall be in accordance with the drawings and details. 

3.3 DOG WASTE STATION

A. Install U channel post and check to ensure the post is plumb.  Assemble waste station 
components as per manufacturer’s directions.  Mount sign, bag dispenser, and trash receptacle 
on channel post with tamper resistant hardware. Final check to ensure post is plumb.  

3.4 PROTECTION

A. Protect products prior to installation by having them remain in the manufacturer’s packaging 
and container and protected from the elements while on site.    

B. Provide all warranty information, routine system inspection requirements and Maintenance 
guidelines to the Owner.  Include contact information of supplier/manufacturer for future 
replacement parts and general questions.

END OF SECTION 129300
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SECTION 131213 - EXTERIOR FOUNTAIN 
 

 

PART 1 – GENERAL 

 
 

1.01 SUMMARY 

 

A. The general, supplementary, and special conditions as well as the general requirements form a 

part of this section as if written herein. The intention of these specifications is to ensure that a 

single fountain equipment manufacturer provides a system with single source responsibility for 
the components in the fountain system. 

 

 

1.02 SCOPE OF WORK  

 

A. All labor, materials, equipment and services necessary for the completion of the designed 
fountain system to meet the design criteria specified in the operation statement for each 

fountain shall be supplied by the fountain contractor.  

 

B. The fountain contractor shall integrate all work associated with the fountain system with 

the other sections of the specifications which may apply to the proper installation of the 

fountain.  
 

C. At bidding, fountain contractor to provide written summary of experience installing 

fountains and a minimum of 3 references/project examples. Summaries to include photos, 
owners name, location of past experiences with previous water features. 

 

D. The work shall include but not be limited to the proper installation and connection of:  
 

1. GEFCO and GEFCO SELECT specified Pool Basin Equipment.  

2. GEFCO and GEFCO SELECT specified Lighting and Electrical Support 
Equipment. 

3. GEFCO and GEFCO SELECT specified Pumping System.  

4. GEFCO and GEFCO SELECT specified Control Panel Equipment.   

 

 

1.03 APPLICABLE CODES AND STANDARDS  

 

A. The materials shall be installed in accordance with:  
 

1. ANSI and ASTM.  

2. Underwriter's Laboratory.  

3. National Electric Code.  

4. National Fire Protection Agency.  

5. Occupational Safety and Health Act. 

6. Other state or local codes which are applicable.  
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B. The above-mentioned guidelines shall be considered minimum standards for the materials 
or the installation practices applicable for the fountain system.  

 

C. The fountain contractor shall obtain the equipment specified in fountain system from a 
single, qualified fountain equipment manufacturer.  The manufacturer must have at least 

twenty (20) years’ experience in the design and manufacturing processes of pumping 

system packages and necessary fountain basin equipment. 
 

D. Pumping systems and support fountain equipment shown on the drawings meet the 

specified qualifications for a fountain system mechanically and electrically as well as 
aesthetically.  

 

 

1.04 FOUNTAIN EQUIPMENT MANUFACTURER'S RESPONSIBILITY  

 

A. The fountain equipment manufacturer shall provide proper engineering design which 
relates directly to the fountain system.  This design shall include the mechanical 

(hydraulic) and electrical design, which shall include sizing, selecting, and assembling of 

the fountain pump systems; spray effects; the fountain pool equipment.  

 

B. If so desired, the fountain equipment manufacturer shall provide a factory representative 

for the initial start-up and adjustment of the fountain system along with the orientation of 

proper operation and maintenance techniques to the maintenance staff.  
 

 

1.05 DRAWINGS AND SUBMITTALS  
 

A. The fountain contractor shall obtain from the fountain manufacturer drawings showing the 

sizes, locations, and installation details of the interconnecting piping, fountain jets, pool 
equipment, submersible lights and junction boxes.  

 

B. Three complete sets of drawings and operation and maintenance manuals shall be supplied 
by the fountain contractor on the equipment installed by the contractor.  The drawings and 

manuals shall be provided to the fountain contractor by the manufacturer.  

 
 

1.06 SUBSTITUTIONS  

 

A. Proposed equipment substitutions shall meet or exceed the standards established for the 

original designed and specified equipment.  

 

B. The intention of these specifications is to ensure that a single fountain equipment 

manufacturer provides a system with single source responsibility for the components in the 

fountain system.  
 

C. Any proposal for substitutions of materials and/or equipment must be made in writing to 

the Architect within (14) fourteen days prior to bid date for approval.  
 

D. All material suppliers or fountain contractors offering bids on substitute systems must also 

submit a bid on the “as specified” system. 
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E. Material suppliers or contractors desiring to substitute the specified items shall submit (3) 

three copies of the following data for review and approval. 

1. A complete fountain system isometric schematic to include a complete bill of 
materials. 

2. A written description of the fountain’s operation. 

3. Specification and original manufacturer’s cut sheets of all components. 

4. A written performance guarantee certifying that the alternate system will produce 
the specified water effects. 

5. Pertinent data on substitute systems, including engineering performance calculations 

on the pumping system, jets, pool equipment, and electrical system, diagrams and 
schematics shall be provided to the fountain consultant.  

 

F. Submitting party shall be responsible for all consulting and engineering cost associated 
with reviewing and approval of the substitute component. 

 

G. Submitting party shall be held responsible for any project delay resulting from the 
submission of substitute components. 

 

 

1.07 DELIVERY AND HANDLING OF THE FOUNTAIN SYSTEM  

 

A. The products shall be delivered in the manufacturer's original packaging.  
 

B. The fountain contractor shall inspect the fountain system and all other equipment in the 

shipment upon arrival to ascertain any damage incurred of repair or replacement of 
equipment if necessary. 

 

 

1.08 GUARANTEE  

 

A. The fountain contractor shall guarantee the fountain is fully functioning and that any 
equipment found defective within two year of the final acceptance shall be replaced at no 

cost to owner.  

 

B. The guarantee does not extend to damage incurred through operation and maintenance by 

the owner.  The owner shall assume full responsibility for the proper operation and 

maintenance of the fountain upon final acceptance.  
 

C. The fountain contractor shall be responsible for the purchase of service contracts to extend 

through the guarantee period if the manufacturer's guarantee should expire within the 
designated guarantee period.  
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PART 2 - PRODUCT 
 

 

2.01 SCOPE  
 

A. The fountain contractor is to provide all necessary labor, materials, equipment, and 

services for the proper installation of the fountain mechanical and electrical systems.  
 

B. All equipment and products in the fountain system shall be new and meet the standards 

provided in but not limited to these specifications.  
 

C. Pumping systems and equipment manufactured by Georgia Fountain Company, Inc., 2513 

Royal Place; Tucker, GA 30084; Telephone: (770) 934-3297 Fax: (770) 934-8770; 
www.georgiafountain.com ; meet the specified qualifications for a fountain system 

mechanically as well as aesthetically. 

 

 

2.02 GEFCO AND GEFCO SELECT FOUNTAIN POOL BASIN COMPONENTS  

 

A. GEFCO #PE100-1 Surface Skimmer: hi-impact plastic body; plastic flap weir; removable 

plastic basket; brass faceplate with brass screws; 1-1/2" female N.P.T. connection. 

 

B. GEFCO #PE101 Vacuum Fitting: cast brass body with water stop flange, Brass or CPB 

insert and brass removable plug, bonding screw, Brass or CPB companion flange; 2" 

female N.P.S. connection. 

 

C. GEFCO #PE102 Eyeball Fitting: cast brass body with water stop flange; chrome plated 1" 

orifice eyeball, insert, lock ring and guide bushing; bonding screw; 2" female N.P.S. 

connection. 
 

D. GEFCO Select #PE104-4 Main Pool Drain: cast bronze and brass, adjustable base with 

lock ring, bonding screw. plug made of brass with male threads, neoprene O-ring and cross 
handle, 4" N.P.T. female connection. 

 

E. GEFCO Select #PE105-2 Wall Niche Overflow: cast brass body; slotted grate with 5 sq. 
in. open area; 3" x 6" rectangular face; bonding screw; 2" female N.P.T. connection. 

 

F. GEFCO #PE107-09 Sump: hi-impact cycolac plastic body; 8" diameter anti-vortex plate; 
2" N.P.T. female bottom connections; 1-1/2" N.P.T. female side connections. 

 

G. GEFCO #PE108E 12" sq. Anti-Vortex Plate: 12" x 12" stainless steel anti-vortex plate. 
 

H. GEFCO #PE109-10-BRS Pool Penetration Fitting: cast brass coupling with water stop 

flange, bonding screw, 1" female N.P.S. connection. 
 

I. GEFCO #PE109-15-BRS Pool Penetration Fitting: cast brass coupling with water stop 

flange, bonding screw, 1-1/2" female N.P.S. connection. 
 

J. GEFCO Select #PE113-1 Enclosed Float Valve: made of fiberglass and reinforced plastic; 

cast bronze chrome plated front frame; stainless steel or chrome plated brass cover plate 

http://www.georgiafountain.com/
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with circular or slotted outflow opening; float valve made of delrin plastic; stainless steel 
fastened; 1/2" female NPT connection. 

 

 

2.03 GEFCO AND GEFCO SELECT FOUNTAIN ELECTRICAL COMPONENTS  

 

A. GEFCO Select #EE108-3 Electrical Junction Box: cast bronze body and cover plate; 
stainless steel cover bolts; neoprene cover gasket; 36 cu. in. content area; external and 

internal bonding screws; U.L. Listed; 3 ea. 1/2" N.P.T. side tap connection;1 ea. 1" N.P.T. 

bottom conduit connection. 

 

B. GEFCO Select #2112-C Potting Compound: 12.3 ounce re-enterable potting compound. 

 

C. GEFCO Select #EE112-01 Cord Seal: machined brass; compression type neoprene gland; 

U.L. Listed; for cable size 16/7; slip washer; 1/2" male N.P.T. connection. 

 

D. GEFCO #EE113-10 Electrical Slab Conduit: brass water stop flange; bonding screw; 12" 

long; 1" diameter brass pipe; 1" male N.P.T. connections at both ends. 

 

E. GEFCO Select #EE152-RGBW30 Watt LED Wet/Dry Freestanding Light Fixture: 

directional adjustability; cast bronze, brass housing; cast bronze, stainless steel fitted, 

housing rock guard and neoprene O-ring seal; U. L. Listed; 27 watt, 24 VDC V. maximum; 

9 feet of 18/5 cable; clear soft-focus lens; lamp required (3) 10 watts, 4 Cluster RGBW 
LED per Lamps; LAMPS INCLUDED. 

 

F. GEFCO Select #EE156 Color Control System: (1) iPlayer3 DMX Lighting Controller; (1) 
DMX Splitter, (one per five junction boxes). 

 

2.04 GEFCO AND GEFCO SELECT PUMPING AND SUPPORT EQUIPMENT 
 

A. Design Requirements: The equipment and the material specified in this section shall be 

installed by the fountain contractor in accordance with the fountain manufacturer's 
recommendation to form a complete operating fountain pumping system to produce the 

desired effect in the design statement written and shown on the drawings. 

 
The fountain will consist of an overall 21’-0” inside diameter, single level, circular pool 

basin with a Robinson Iron Caesar Three-Tiered Cast Iron Fountain provided by others 

located in the center.  Water will be introduced into the three level via (1) 1-1/2” and (2) 1” 
valved feeds from the pump producing a trickling and dripping effect over the egg and dart 

pattern on the bowls. Additional water will be fed into the lower bool basin from the filter 

unit. 

 
Illumination for the water falling from the Caesar Three-Tiered Bowl fountain will consist 

of a total of (6) six GEFCO Select #EE152-RGBW Freestanding Wet/Dry, 30 Watt, 12 

Volt, LED Light Fixtures installed around the base of the Cats Iron Fountain in the lower 
pool basin in order to shine up on the Bowls. Each LED Light Fixture is capable of 

changing colors separately or in any group combination with the other fixtures. 

 
The display system requires a pump size 1 Horsepower to operate the required spray 

aesthetics and the necessary filtration for the fountain system.  The 1 HP pump will deliver 



   

 

EXTERIOR FOUNTAIN  131213 - 6 

  
 

80 GPM at 40 TDH. An In-Line Ionization unit is included to help aid water treatment of 
the entire volume of water as it re-circulates through the fountain system. 

 

Located no further than 75’-0” from the center of the fountain basin and within the 

landscaped area just outside of the path walkways shall be a GEFCO Select #ST443-75 
Pre-fabricated Small Fiberglass Pump Vault buried into the landscaping.   The small pump 

vault shall include the 1 HP display pump, (1) 75 GPM cartridge filter, ionization unit and 

valves.  The small pump vault shall be equipped with a ventilation fan, sump pump, 
convenience outlet, disconnect switch and accessible through the 4’-0” square, white gel 

coated, landscape access hatch.  The Control Panel shall be installed outside of the small 

pump vault and within eye site. 
 

The Control Panel shall be UL Listed and Labeled complete with main power disconnect 

switch, display pump motor starter, panel board, circuit breakers, GFCI breakers, water 

level monitor and time clock all supplied in a NEMA 4 steel enclosure.  All surfaces to be 
painted to match benches color of IFS Coatings, Inc. Color: plsf 30059 (evergreen).  An 

incoming water supply of 3/4" at 50 PSI maximum is to be brought to the small pump vault 

and protected by a backflow preventer located inside of the vault.  The incoming power 
requirement for the control panel is 120/208volt, 1 phase and 60 amps.  The water from the 

fountain will be emptied into the storm sewer line. 

 
The electrical control panel supplied shall be no less than a UL Listed assembly with 

industrial application rating, NEMA 4 enclosure construction, containing all required 

disconnects, starters, relays, timing devices, control switches and all indicating pilot lights 

for local and/or remote automatic operation, pre-wired to field terminals. The UL Listed 
assembly shall contain all additionally required protection per 2020 NEC Section 680.   

 

B. The Fiberglass Pump Vault.  
 

1. The Fiberglass Pump vault shall be installed in the landscaped area per the 

landscape architect drawings. 

a. GEFCO Custom ST443-75 48" sq. Fiberglass Enclosure:48" sq. x 36" high 

fiberglass shell; 48" sq. gel coated white lockable lid; white gel coated 

interior; (3) 3/4" Bulk Head Fittings, PVC, S x S; (2) 1" Bulk Head 
Fittings, PVC, S x S; (2) 1-1/2" Bulk Head Fittings, PVC, S x S; (7) 2" 

Bulk Head Fittings, PVC, S x S 

2. Included in the system shall be a fountain pump properly sized to provide the 
gallons per minute and the total dynamic head to fulfill the requirements of the 

design statement.  The pumps shall be either self priming, end suction centrifugal 

or horizontal split case centrifugal.  

a. Fresh Water End suction pumps shall be of all bronze or thermoplastic 
construction with an integral basket strainer if the RPM rating is 3450.  If 

the pump is rated at 1750 RPM, an in-line basket strainer shall be 

provided. It shall be at least 125# cast iron construction with a clamp on 
cover and flanged connections.  The debris basket shall be of all 

stainless-steel construction and removable. 
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3. Also included in the system, there shall be a manifold system.  Above 3" in 
diameter, the manifold shall be constructed out of Schedule 80 PVC. 

Connections, threaded and flanged, shall be welded or glued into the manifold to 

provide the appropriate discharge arrangements.  The manifold shall be pressure 
tested, and all leaks shall be repaired as necessary.  The manifold shall be 

finished, corrosion free and painted.  

4. Pipe and fitting materials shall conform to the following criteria:  

a. All suction lines and discharge piping 4" and under shall be type "L" 

copper or Schedule 40 PVC. 

b. Discharge piping 6" and above shall be Schedule 80 PVC.  

c. All suction and discharge fittings 4" and under shall be wrought copper, 
cast brass or Schedule 40 PVC.  

d. Discharge fittings 6" and above shall be Schedule 80 PVC.  

e. Flexible electrical conduit shall be liquid tight copper with a PVC 
coating. 

f. Rigid electrical conduit shall be schedule 40 PVC.  

g. Reducers on the suction side of the pump shall be eccentric.  Above 4", 
they shall be of cast iron 125# flanged construction.  

h. Reducers on the discharge side of the pump shall be concentric. Above 

4", they shall be of cast iron 125# flanged construction.  

(1) PVC slip connections shall be made using the manufacturer's 
recommendations and using the industry's standards.  

(2) Flanged connections shall be made using stainless steel bolts or 

studs.  
 

5. Valve Selection:  

a. Throttling operation: 2" and under shall be ball valves, 150# cast bronze 
body, neoprene seats and seals, infinite position vinyl covered handle. 

b. Throttling operation: 3" and over shall be butterfly valves; 150# cast 

bronze construction; infinite position. 
c. On-off operation: 3" and under shall be gate valves, 150# cast bronze 

construction.  

d. On-Off operation: 4" and over shall be butterfly valves; 150# cast bronze 

construction; 10 position.  
e. Check Valves: Spring or swing check valves shall be made of cast bronze 

construction; bronze discs, neoprene seats. 

f. Solenoid Valves: 1" and under shall be 150# cast iron constructed body; 
pilot controls and molded epoxy coils rated at 115 V., 50 cycles. Solenoid 

Valves: 1" and under shall be 150# cast iron constructed body; pilot 

controls and molded epoxy coils rated at 115 V., 60 cycles.  

6. GEFCO Select #PM109-05 Filter Pump: 1 Horsepower pump; all heavy duty 

durable glass filled thermoplastic construction; oversized integral basket strainer 

with lexan cover; 2" suction; 2" discharge; 80 GPM at 40 FH; 208V., 3 phase, 

3450 RPM, 60 Hz;  

7. GEFCO Select #PM900-75 Cartridge Filter Assembly: 75 sq.ft. Cartridge filter; 

made of cycolac construction; with (1) 75 sq.ft. Replacement cartridge filter. 
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8. GEFCO Select #PM1525 Ionization System:115 vac at 0.5a, 60 Hz; LED 
readout; NEMA 250-4X; UL 508-4X enclosure; (2) ions consisting of silver, 

copper and zinc. 

9. GEFCO #PM800-07-M Water Control Manifold: Automatic Fill/Level Control 
Manifold; miscellaneous copper tube and fittings; 3/4" pressure reducing valve, 

(1) 3/4" ball valves, bronze; 3/4" backflow preventer, bronze; 3/4" water hammer 

arrestor; 3/4" hose bibb, bronze. 

10. GEFCO Select PM702-11 Ventilation Fan: 1/6 Hp 115/230 V., 1 phase, 60 Hz. 

11. GEFCO Select PM701-40 Vent Caps: cast iron construction; 4", 3" or 2" slip 

connection. 

12. GEFCO Select #PM502-02 Sump Pump Assembly: cast iron motor and pump 

housing; water tight square neoprene; float operated mechanical switch; stainless 

steel fasteners and switch arm; 1-1/2" female N.P.T. connection. 

13. GEFCO Pressure Valve for the filtration, 2” NPT.  

 

2.05 GEFCO AND GEFCO SELECT FOUNTAIN CONTROL PANEL  

 

A. The control panel shall consist of an enclosure, control devices, circuit breakers, switches, 
relays, terminal strips, and inter-connecting wiring as necessary. 

 

B. The ENTIRE control panel assembly shall be U.L. Listed (per U.L. 508) and shall be 
equipped with a flush mounted door. 

 

C. The enclosure shall be NEMA 4 rated steel construction. Sized for the application and shall 
include gasket hinge mounted door. 

 

D. Main Disconnect Switch shall be provided and installed integral to the enclosure.  The 
disconnect switch shall be door mounted interlocking red handle; padlock capable device. 

The disconnect switch shall be UL Listed, (I.E.C.  IP55).  

 

E. Hands Off Automatic (HOA) selector switch shall be provided and installed integral to the 

enclosure.  The HOA switch shall be horsepower rated non-teasing heavy duty cam 

switches with the required number of contacts.  These HOA switches shall be UL Listed, 

(I.E.C. IP55). 
 

F. Pilot lights shall be full voltage, UL Listed, (I.E.C IP55).  

 

G. Combination motor starters shall consist of the following:  

 

1. The motor disconnect shall have three adjustable magnetic short circuit protection  
trips and one adjustable overload (the adjustment sets three individual bi-metallic 

overloads) and trip indicating handle.  Short circuit rating will be as required, up to 

42,000 ARMS at 600 Volts (AC).  

2. Contactors shall be horsepower rated as per international electric codes (I.E.C.) 

with a minimum of two normally open and two normally closed auxiliary contacts.  

Contactors shall have a guaranteed technical life span of one million operations or 
more as per I.E.C.  

 



   

 

EXTERIOR FOUNTAIN  131213 - 9 

  
 

H. All control relays shall be horsepower rated and have contacts that are rated at 20 amps 
continuous operation and shall have a minimum of two normally open and two normally 

closed contacts. 

 

I. Control voltage to external pilot devices and solenoid valves shall be 120VAC isolated. 

 

J. All control components shall be pre-wired to a master terminal located at the top or bottom 
of the control panel.  

 

K. Daily start/stop timing functions shall be provided by programmable (manual or digital) 
timing devices.  

 

L. The following controls and pilot lights shall be mounted on front of the control panel 
enclosure and shall indicate and perform specified operations.  

 

1. Recalculating display pump HOA switch has a blue pilot light.  

a. Hand position; power to pump, pilot light illuminated, timing devices over 

ridden.  

b. Auto position; pump operation and pilot light interlocked with time 

devices.  
c. Off position; pump shall not operate.  

 

M. 1 ea. 24VDC 10 amp regulated power supply system. 
 

N. Control Panel internal wiring color code shall be: 

 
1. Load wiring: black (neutral – white) 

2. AC control wiring: red (neutral – white) 

3. DC control wiring: blue 
4. Wire type: Machine assembly per NEC. 

5. Solenoid field terminals: Fusible disconnect type. 

 
 

PART 3 - EXECUTION 

 

3.01 INSTALLATION OF THE FOUNTAIN SYSTEM  

 

A. The fountain component system shall be installed in compliance to the fountain system's 
manufacturer's recommendations and codes that may apply.  

 

B. Job site visits by a representative of the fountain manufacturer shall be available during 
certain construction phases of the project.  

 

1. Pre-construction meeting is arranged for the coordination of the trades involved in 
the fountain installation.  This allows for a detailed explanation of the suggested 

installation techniques and the sequence of the installation.  

2. Final start-up and adjustment meeting is provided for the proper adjustments to be 
made to the fountain system to meet the performance levels established.  It is also 

the time to orientate the maintenance staff of the correct procedures in operating 
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the equipment in the fountain system. Before the arrival of the manufacturer's 
representative, all the following work needs to be complete:  

a. Electrical connections need to be made and tested.  

b. Junction Boxes, such as water level sensor, need to be properly sealed.  

c. Spray effect devices such as jets, weirs, bars, rings, etc., should be 

installed.  

d. Hydraulic piping and fittings need to be complete and tested for leaks, 

repaired if necessary, and flushed clean. 

e. The fountain pool(s) needs to be cleaned and filled to the correct water 
depth.  

 

 

END OF SECTION 131213 
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Protecting existing vegetation to remain.
2. Removing existing vegetation.
3. Clearing and grubbing.
4. Stripping and stockpiling topsoil.
5. Stripping and stockpiling rock.
6. Removing above- and below-grade site improvements.
7. Disconnecting, capping or sealing, and abandoning site utilities in place
8. Temporary erosion and sedimentation control.

1.3 DEFINITIONS

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil.

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow.

D. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious, 
and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of 
subsoil, clay lumps, gravel, and other objects larger than 2 inches in diameter; and free of 
weeds, roots, toxic materials, or other non-soil materials.

E. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction and indicated on Drawings.

F. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected 
during construction and indicated on Drawings.

G. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.
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1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.  Trees shall be marked for 
removal and approved by Project Engineer prior to removal.

1.5 MATERIAL OWNERSHIP

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site.

1.6 INFORMATIONAL SUBMITTALS

A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing.

1. Use sufficiently detailed photographs or video recordings.
2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plant designated to remain.

B. Topsoil stripping and stockpiling program.

C. Rock stockpiling program.

D. Record Drawings: Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions.

E. Burning: shall not be permitted

1.7 QUALITY ASSURANCE

A. Topsoil Stripping and Stockpiling Program: as per Erosion and Sediment Control plan and 
details.

1.8 FIELD CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed trafficways if required by Owner or 
authorities having jurisdiction.

B. Improvements on Adjoining Property: are not permitted unless otherwise approved in writing 
by owner and City.
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C. Authority for performing site clearing indicated on property adjoining Owner's property will be 
obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Project Engineer.

D. Salvageable Improvements: Carefully remove items indicated to be salvaged and coordinate 
storage with the Public works department.

E. Utility Locator Service: Notify PA One Call for area where Project is located before site 
clearing.

F. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
and plant-protection measures are in place.

G. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 312000 "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site.

B. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd 
primer complying with SSPC-Paint 20 or SSPC-Paint 29 zinc-rich coating

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction.

B. Verify that trees, shrubs, and other vegetation to be removed or to be relocated have been 
flagged and that protection zones have been identified and enclosed according to requirements 
in Section 015639 "Temporary Tree and Plant Protection."

C. Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.
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3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction.

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones.

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established.

D. Remove erosion and sedimentation controls only after project engineer has deemed adequate 
vegetative establishment has been met and restore and stabilize areas disturbed during removal.

3.3 TREE AND PLANT PROTECTION

A. Protect trees and plants remaining on-site according to requirements in Section 015639 
"Temporary Tree and Plant Protection."

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 
damaged by construction operations according to requirements in Section 015639 "Temporary 
Tree and Plant Protection."

3.4 EXISTING UTILITIES

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place.

1. Arrange with utility companies to shut off indicated utilities.

B. Locate, identify, and disconnect utilities indicated to be abandoned in place.

C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated:

1. Notify Project Engineer not less than two business days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Project Engineer’s written permission.

D. Excavate for and remove underground utilities indicated to be removed.
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3.5 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
2. Remove tree stumps and remove roots larger than 2 inches in diameter, obstructions, and 

debris to a depth of 24 inches or greater where improvements dictate below exposed 
subgrade. Use only hand methods or air spade for grubbing within protection zones.

3. Chip removed tree branches and dispose of off-site unless otherwise directed by the 
project engineer.

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 
compact each layer to a density equal to adjacent original ground.

3.6 TOPSOIL STRIPPING

A. Remove vegetation, sod and grass before stripping topsoil.

B. Strip topsoil to depth 6 inches in a manner to prevent intermingling with underlying subsoil or 
other waste materials.

1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and 
other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other waste 
materials.

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other 
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust 
and erosion by water.

1. Limit height of topsoil stockpiles as shown on Erosion and Sediment Control Detail 
Drawing

2. Do not stockpile topsoil within protection zones.
3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be 

stockpiled or reused.

3.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
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1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 
line of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions. Keep paint off surfaces 
that will remain exposed.

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property.

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. 
Store or stockpile without intermixing with other materials and transport them to recycling 
facilities. Do not interfere with other Project work.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Excavating and filling for rough grading the Site.
2. Preparing subgrades for slabs-on-grade, walks, pavements. turf and grasses, and plants
3. Excavating and backfilling for buildings and structures.
4. Drainage course for concrete slabs-on-grade.
5. Subbase course for concrete walks, pavements.
6. Subbase course and base course for asphalt paving.
7. Subsurface drainage backfill for walls and trenches.
8. Excavating and backfilling trenches for utilities and pits for buried utility structures.

B. Related Requirements:

1. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, 
and removal of above- and below-grade improvements and utilities.

2. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including 
preparing and placing planting soil for turf areas.

3. Section 329300 "Plants" for finish grading in planting areas and tree and shrub pit excavation 
and planting.

1.2 DEFINITIONS

A. Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support 
sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary 
flow of pore water.

F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions 
indicated.
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1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated 
lines and dimensions as directed by project engineer. Authorized additional excavation and 
replacement material shall be without additional compensation.

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and 

dimensions without direction by Architect. Unauthorized excavation, as well as remedial work 
directed by Engineer, will be without additional compensation.

G. Fill: Soil materials used to raise existing grades.

H. Rock:

1. Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock 
material that exceed 1 cu. yd. for bulk excavation footing, trench, and pit excavation that 
cannot be removed by rock-excavating equipment equivalent to the following in size and 
performance ratings, without systematic drilling, ram hammering, ripping, or blasting, when 
permitted:

a. Equipment for Footing, Trench, and Pit Excavation: Late-model, track-mounted 
hydraulic excavator; equipped with a 42-inch maximum-width, short-tip-radius rock 
bucket; rated at not less than 138-hp flywheel power with bucket-curling force of not 
less than 28,700 lbf and stick-crowd force of not less than 18,400 lbf with extra-long 
reach boom.

b. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less 
than 230-hp flywheel power and developing a minimum of 47,992-lbf breakout force 
with a general-purpose bare bucket.

2. Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock 
material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 100 
blows/2 inches when tested by a geotechnical testing agency, according to ASTM D1586.

I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other fabricated stationary features constructed above or below the ground 
surface.

J. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt 
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a 
cement concrete or hot-mix asphalt walk.

K. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below subbase, drainage fill, drainage course, or topsoil materials.

L. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services 
within buildings.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct preexcavation conference at project site during layout approval 
meeting.
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1. Review methods and procedures related to earthmoving, including, but not limited to, the 
following:

a. Personnel and equipment needed to make progress and avoid delays.
b. Coordination of Work with utility locator service.
c. Coordination of Work and equipment movement with the locations of tree- and plant-

protection zones.
d. Extent of trenching by hand or with air spade.
e. Field quality control.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of the following manufactured products required:

1. Geotextiles.
2. Controlled low-strength material, including design mixture.
3. Warning tapes.

B. Samples for Verification: For the following products, in sizes indicated below:

1. Geotextile: 12 by 12 inches 
2. Warning Tape: 12 inches long; of each color.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Material Test Reports: For borrow soil material proposed for fill and backfill as follows:

1. Classification according to ASTM D2487.
2. Laboratory compaction curve according to ASTM D698.

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction and site 
improvements, including finish surfaces that might be misconstrued as damage caused by earth-
moving operations. Submit before earth moving begins.

1.6 FIELD CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 
used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Improvements on Adjoining Property: Authority for performing earth moving indicated on property 
adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Project Engineer.
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C. Utility Locator Service: Notify PA One Call for area where Project is located before beginning earth-
moving operations.

D. Do not commence earth-moving operations until temporary site fencing and erosion and sedimentation 
control measures specified in Section 015000 "Temporary Facilities and Controls and Section 311000 
"Site Clearing are in place.

E. Do not commence earth-moving operations until plant-protection measures specified in 
Section 015639 "Temporary Tree and Plant Protection" are in place.

F. The following practices are prohibited within protection zones:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

G. Do not direct vehicle or equipment exhaust towards protection zones.

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available 
from excavations.

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D2487 Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a combination of 
these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen 
materials, vegetation, and other deleterious matter.

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D2487 Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to 
AASHTO M 145, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 
moisture content at time of compaction.

D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve.

E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D2940/D2940M; with at least 95 percent passing a 1-1/2-inch sieve 
and not more than 8 percent passing a No. 200 sieve.
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F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve.

G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a 1-inch sieve 
and not more than 8 percent passing a No. 200 sieve.

H. Drainage Course: Narrowly graded mixture of washed crushed stone or crushed or uncrushed gravel; 
ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and zero 
to 5 percent passing a No. 8 sieve.

I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural 
sand; ASTM D448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and 
zero to 5 percent passing a No. 4.

J. Sand: ASTM C33/C33M; fine aggregate.

K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 GEOTEXTILES

A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for subsurface 
drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; 
complying with AASHTO M 288 and the following, measured per test methods referenced:

1. Survivability:

a. Class 2; AASHTO M 288.
b. As follows:

1) Grab Tensile Strength: 157 lbf ; ASTM D4632.
2) Sewn Seam Strength: 142 lbf ; ASTM D4632.
3) Tear Strength: 56 lbf ; ASTM D4533.
4) Puncture Strength: 56 lbf ; ASTM D4833.

c. Apparent Opening Size: No. 40. No. 60 ,No. 70 sieve, maximum; ASTM D4751.
d. Permittivity: [0.5] [0.2] [0.1] per second, minimum; ASTM D4491.
e. UV Stability: 50 percent after 500 hours' exposure; ASTM D4355.

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made from 
polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and 
the following, measured per test methods referenced:

1. Survivability:

a. Class 2; AASHTO M 288.
b. As follows:

1) Grab Tensile Strength: 247 lbf ASTM D4632.
2) Sewn Seam Strength: 222 lbf ASTM D4632.
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3) Tear Strength: 90 lbf ASTM D4533.
4) Puncture Strength: 90 lbf ASTM D4833.

c. Apparent Opening Size: No. 60 sieve, maximum; ASTM D4751.
d. Permittivity: 0.02 per second, minimum; ASTM D4491.
e. UV Stability: 50 percent after 500 hours' exposure; ASTM D4355.

2.3 ACCESSORIES

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking 
and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a 
description of the utility; colored as follows:

1. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue: Water systems.
5. Green: Sewer systems.

B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured 
for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of the utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; 
colored as follows:

1. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue: Water systems.
5. Green: Sewer systems.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving 
operations.

B. Protect and maintain erosion and sedimentation controls during earth-moving operations.

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 
protection before placing subsequent materials.

3.2 DEWATERING

A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and 
to lower, control, remove, and dispose of ground water and permit excavation and construction to 
proceed on dry, stable subgrades.
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B. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area.

C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in 
excavations. Do not use excavated trenches as temporary drainage ditches.

D. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, 
and portions of work under construction or completed. Dispose of water and sediment in a manner 
that avoids inconvenience to others.

3.3 EXPLOSIVES

A. Explosives: Not Permitted

3.4 EXCAVATION, GENERAL

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, 
and obstructions. No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and 
rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent construction 
without exceeding the following dimensions:

a. 24 inches outside of concrete forms other than at footings.
b. 12 inches of concrete forms at footings.
c. 6 inches outside of minimum required dimensions of concrete cast against grade.
d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments.
e. 6 inches beneath bottom of concrete slabs-on-grade.
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 42 

inches > wide.

3.5 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch If 
applicable, extend excavations a sufficient distance from structures for placing and removing concrete 
formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate by 
hand to final grade just before placing concrete reinforcement. Trim bottoms to required lines 
and grades to leave solid base to receive other work.



EARTH MOVING 312000 - 8

B. Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and 
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose roots. 
Do not break, tear, or chop exposed roots. Do not use mechanical equipment that rips, tears, or 
pulls roots.

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant 
Protection."

3.6 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades.

3.7 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost 
line.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or 
conduit unless otherwise indicated.

1. Clearance: As indicated.

C. Trench Bottoms:

1. Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit elevations to 
allow for bedding course. Hand-excavate deeper for bells of pipe.

a. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course.

D. Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine 
spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not 
use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation 
of utilities.

3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant 
Protection."

3.8 SUBGRADE INSPECTION

A. Notify project engineer when excavations have reached required subgrade.
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B. If project engineer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed.

C. Proof-roll subgrade slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle 
dump truck weighing not less than 15 tons to identify soft pockets and areas of excess yielding. Do 
not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by project engineer, and replace with geotextile fabric and compacted backfill or 
fill as directed.

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for changes in the Work.

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by project engineer, without additional compensation.

3.9 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, 
with 28-day compressive strength of 2500 psi may be used when approved by project engineer.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Architect.

3.10 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, 
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees.

3.11 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring, bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported walls.
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B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.12 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to 
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits.

C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches bottom of 
footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is 
specified in Section 033000 "Cast-in-Place Concrete."

D. Trenches under Roadways: Provide 4-inch-thick, concrete-base slab support for piping or conduit less 
than 30 inches below surface of roadways. After installing and testing, completely encase piping or 
conduit in a minimum of 4 inches of concrete before backfilling or placing roadway subbase course. 
Concrete is specified in Section 033000 "Cast-in-Place Concrete."

E. Backfill voids with satisfactory soil while removing shoring and bracing.

F. Initial Backfill:

1. Soil Backfill: Place and compact initial backfill of free of particles larger than 1 inch in any 
dimension, to a height of 12 inches over the pipe or conduit.

a. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of piping or conduit to avoid damage or displacement of 
piping or conduit. Coordinate backfilling with utilities testing.

G. Final Backfill:

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade Revise tape 
depths in "Warning Tape" Paragraph below to suit office practice if applicable.

H. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs.

3.13 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material 
will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.
4. Under building slabs, use engineered fill.
5. Under footings and foundations, use engineered fill.
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C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.14 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or 
ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 
optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for material 
compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches) of 
existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer 
of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact 
each layer of backfill or fill soil material at 85.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.

3.16 GRADING

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances.

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish 
subgrades to elevations required to achieve indicated finish elevations, within the following subgrade 
tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch 
2. Walks: Plus or minus 1 inch 
3. Pavements: Plus or minus 1/2 inch 
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3.17 SUBSURFACE DRAINAGE

A. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench. Place 
a 6-inch course of filter material on subsurface drainage geotextile to support subdrainage pipe. 
Encase subdrainage pipe in a minimum of 12 inches of filter material, placed in compacted layers 6 
inches thick, and wrap in subsurface drainage geotextile, overlapping sides and ends at least 6 inches.

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D698

B. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to 
within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill with 
one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches.

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D698 with a minimum of two passes of a plate-type vibratory compactor.

2. Place and compact impervious fill over drainage backfill in 6-inch- thick compacted layers to 
final subgrade.

3.18 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:

1. Install separation geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends.

2. Place base course material over subbase course under hot-mix asphalt pavement.
3. Place subbase course and base course 6 inches or less in compacted thickness in a single layer.
4. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers of 

equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
5. Compact subbase course and base course at optimum moisture content to required grades, 

lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight 
according to ASTM D698.

C. Pavement Shoulders: Place shoulders along edges of subbase course to prevent lateral movement. 
Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously 
with each subbase layer to not less than 95 percent of maximum dry unit weight according to 
ASTM D698.

3.19 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

A. Place drainage course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade 
as follows:
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1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
4. Compact each layer of drainage course to required cross sections and thicknesses to not less 

than 95percent of maximum dry unit weight according to ASTM D698.

3.20 FIELD QUALITY CONTROL

A. Special Inspections: Contractor will engage a qualified special inspector to perform the following 
special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with 
requirements.

2. Determine that fill material classification and maximum lift thickness comply with 
requirements.

3. Determine, during placement and compaction, that in-place density of compacted fill complies 
with requirements.

B. Testing Agency: Contactor will engage a qualified geotechnical engineering testing agency to perform 
tests and inspections.

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements.

D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to 
verify design bearing capacities. Subsequent verification and approval of other footing subgrades may 
be based on a visual comparison of subgrade with tested subgrade when approved by Architect.

E. Testing agency will test compaction of soils in place according to ASTM D1556, ASTM D2167, 
ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the following locations 
and frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at 
least one test for every 2000 sq. ft. or less of paved area or building slab but in no case fewer 
than three tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 100 feet 
or less of wall length but no fewer than two tests.

3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 
150 feet or less of trench length but no fewer than two tests.

4. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained.

F. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of 
trash and debris.
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G. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces 
become eroded, rutted, settled, or where they lose compaction due to subsequent construction 
operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact.

H. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill 
with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible.

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, 
and legally dispose of them off Owner's property.

END OF SECTION 312000
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SECTION 321216 - ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Cold milling of existing hot-mix asphalt pavement.
2. Hot-mix asphalt patching.
3. Hot-mix asphalt paving.
4. Hot-mix asphalt paving overlay.
5. Asphalt surface treatments.

B. Related Sections:

1. Section 312000 "Earth Moving" for aggregate subbase and base courses and for aggregate 
pavement shoulders.

2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants and fillers at paving 
terminations.

1.3 DEFINITION

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include technical data and tested physical and 
performance properties.

1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix 
proposed for the Work.

2. Job-Mix Designs:  For each job mix proposed for the Work.

B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking spaces.  Indicate, 
with international symbol of accessibility, spaces allocated for people with disabilities.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified manufacturer and Installer.



ASPHALT PAVING 321216 - 2

B. Material Certificates:  For each paving material, from manufacturer.

C. Material Test Reports:  For each paving material.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by PADOT.

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

C. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of 
PADOT Pub 408 for asphalt paving work.

D. Preinstallation Conference:  Conduct conference at Project site.

1. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, 
the following:

1. Review proposed sources of paving materials, including capabilities and location of plant 
that will manufacture hot-mix asphalt.

2. Review condition of subgrade and preparatory work.
3. Review requirements for protecting paving work, including restriction of traffic during 

installation period and for remainder of construction period.
4. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if 
rain is imminent or expected before time required for adequate cure, or if the following conditions are not 
met:

1. Prime Coat:  Minimum surface temperature of 60 deg F 
2. Tack Coat:  Minimum surface temperature of 60 deg F 
3. Slurry Coat:  Comply with weather limitations in ASTM D 3910.
4. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of placement.
5. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from 
excavations.
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B. Satisfactory Soils:  Soil Classification Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, 
or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, 
waste, frozen materials, vegetation, and other deleterious matter.

2.2 GEOTEXTILES

A. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from 
polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the 
following, measured per test methods referenced:

1. Survivability:  Class 1; AASHTO M 288.
2. Grab Tensile Strength:  247 lbf; ASTM D 4632.
3. Sewn Seam Strength:  222 lbf ; ASTM D 4632.
4. Tear Strength:  90 lbf; ASTM D 4533.
5. Puncture Strength:  90 lbf ; ASTM D 4833.
6. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751.
7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

2.3 AGGREGATES

A. Coarse Aggregate:  in accordance with PennDOT Pub 408.

B. Fine Aggregate:  in accordance with PennDOT Pub 408.

C. Mineral Filler:  in accordance with PennDOT Pub 408.

2.4 ASPHALT MATERIALS

A. Asphalt Binder:  PG 64-22.

B. Tack Coat:  Emulsified Asphalt, Class AE-T.

2.5 JOINT SEALANTS

A. Basis of Design Criteria: The Contract Documents indicate the requirements of joint sealants and are 
based on the specific sealant lines as indicated and as manufactured by Crafco.  Sealants by the available 
manufacturers indicated below may be considered, provided there are no deviations in quality, coverage, 
elongation, solids by weight, viscosity, and other requirements indicated herein, implied or inherent in the 
basis of design product as solely by the Engineer.  The burden of proof of equality is on the proposer.  
Engineer’s approval does not relieve an available manufacturer from their responsibility of meeting the 
standards and requirements set forth in the specifications, and by the basis of design product.

1. Joint Sealant:  Crafco Inc., an ERGON company; Roadsaver 522.

a) Cone Penetration, 77degrees F. 100-150 according to ASTM D5329
b) Cone Penetration, 0degrees F. 25 min according to ASTM D5329

http://www.specagent.com/LookUp/?uid=123456797589&mf=04&src=wd
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c) Low, 140 degrees F, 5h 10mm according to ASTM D5329
d) Resilience, 30-60% according to ASTM D5329
e) Bond, -20 degrees F, 200%ext. fpr a ½- thick specimen, 3 cycles according to ASTM D5329
f) Minimum application temperature, 380 degrees F
g) Maximum heating temperature, 400 degrees F
h) Unit weight 9.6 pounds per gallon at 60 degrees F

2.6 SUB-BASE COURSE

A. Sub-base Course: PADOT 2A compacted to 98% modified proctor in accordance with ASTM 1557. 
Depth: 8- inches.

2.7 MIXES

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by PADOT. Provide mixes 
complying with composition, grading, and tolerance requirements. Provide indicated design mixes.  
Revise aggregate sizes in subparagraphs below for each course as required for Project.

PART 3 - EXECUTION

3.1 EXCAVATION, GENERAL

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, 
and obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 
replace with satisfactory soil materials.

B. Excavate to required cross sections and elevations and sub-grade using equipment and methods that 
remove material to the specified excavation limits without disturbing the material outside of the 
excavation limits. While excavating, protect facilities and structures from damage and disturbance. 
Ensure that material outside excavation limits is not disturbed. If any material outside the excavation 
limits becomes disturbed, restore the area as directed by the Engineer. Excavate and grade to ensure 
proper drainage.    

3.2 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation (material outside excavation limits) under foundations or wall footings by 
extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved 
by Engineer.
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1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Engineer.

3.3 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 6 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material 
compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly 
along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight according 
to ASTM D 1557:

1. Under pavements, scarify and recompact existing subgrade and each layer of backfill or fill soil 
material at 95 percent.

3.4 EXAMINATION

Verify that subgrade is dry and in suitable condition to begin paving. 

A. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and 
areas of excess yielding.  Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction.  Limit vehicle speed to 3 mph.

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons.

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined 
by Engineer, and replace with compacted backfill or fill as directed.

B. Proceed with paving only after unsatisfactory conditions have been corrected.

C. Verify that utilities and other items requiring a cut and installation beneath the asphalt surface have been 
completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning 
installation of imprinted asphalt.

3.5 COLD MILLING

A. Clean existing pavement surface of loose and deleterious material immediately before cold milling. 
Remove existing asphalt pavement by cold milling to grades and cross sections indicated.

1. Mill to a depth of 1 inch.
2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges.
3. Control rate of milling to prevent tearing of existing asphalt course.
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4. Repair or replace curbs, driveway aprons, manholes, and other construction damaged during cold 
milling.

5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate 
from milled hot-mix asphalt.

6. Patch surface depressions deeper than 1 inch after milling, before wearing course is laid.
7. Keep milled pavement surface free of loose material and dust.
8. Do not allow milled materials to accumulate on-site.

3.6 PATCHING

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound 
base.  Excavate rectangular or trapezoidal patches, extending 12 inches into adjacent sound pavement, 
unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  Recompact 
existing unbound-aggregate base course to form new subgrade.

B. Portland Cement Concrete Pavement:  Break cracked slabs and roll as required to reseat Retain first 
paragraph below for coating vertical surfaces abutting hot-mix asphalt patches.

C. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving 
at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces.

D. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  
Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.

3.7 REPAIRS

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to 
level sags and fill depressions deeper than 1 inch in existing pavements.

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick.

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 1/4 inch.

1. Clean cracks and joints in existing hot-mix asphalt pavement.
2. Use hot-applied joint sealant to seal cracks and joints between new and existing asphalt.  Fill flush 

with surface of existing pavement and remove excess.

3.8 SURFACE PREPARATION

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.
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B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces.

3.9 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix 
by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each 
course to required grade, cross section, and thickness when compacted.

1. Place hot-mix asphalt surface course in single lift.
2. Spread mix at minimum temperature of 250 deg F. 
3. Begin applying mix on high side of one-way slopes unless otherwise indicated.
4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in 

asphalt-paving mat.

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are 
required.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap 
previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove 
excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; 
use suitable hand tools to smooth surface.

3.10 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of 
depressions, with same texture and smoothness as other sections of hot-mix asphalt course.

1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints at each point where paver ends a day's work and resumes work at a 

subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to 
AI MS-22, for both "Ending a Lane" and "Resumption of Paving Operations." 

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
6. Compact asphalt at joints to a density within 2 percent of specified course density.
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3.11 COMPACTION

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive 
displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in 
areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside 
edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  
Correct laydown and rolling operations to comply with requirements.

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix 
asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has 
been uniformly compacted to the following density:

1. Average Density:  96 percent of reference laboratory density according to AASHTO T 245, but 
not less than 94 percent nor greater than 100 percent.

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 
alignment.  Bevel edges while asphalt is still hot; compact thoroughly.

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with 
fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened.

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

3.12 INSTALLATION TOLERANCES

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following 
tolerances:

1. Base Course:  Plus or minus 1/2 inch.
2. Surface Course:  Plus 1/4 inch, no minus.

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the 
following tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally 
to paved areas:

1. Base Course:  1/4 inch.
2. Surface Course: 1/8 inch.
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum 

allowable variance from template is 1/4 inch.
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3.13 FIELD QUALITY CONTROL

A. Testing Agency:  Owner retains the right to engage a qualified testing agency to perform tests and 
inspections.

B. Thickness:  Owner reserves the right to test thickness of asphalt in place by obtaining a representative 
sampling of 4- inch cores.

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with 
smoothness tolerances.

D. Replace and compact hot-mix asphalt where core tests were taken.

E. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that 
it does not comply with specified requirements.

3.14 DISPOSAL

A. Except for material indicated to be recycled, remove excavated materials from Project site and legally 
dispose of them.

1. Do not allow milled materials to accumulate on-site.

END OF SECTION 321216
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SECTION 321313 - CONCRETE PAVING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Walks.

1.2 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer of detectable warnings, ready-mix concrete manufacturer and 
testing agency.

B. Material Certificates:  For the following, from manufacturer:

1. Cementitious materials.
2. Fiber reinforcement.
3. Admixtures.
4. Curing compounds.

C. Material Test Reports:  For each of the following:

1. Aggregates.  Include service-record data indicating absence of deleterious expansion of concrete 
due to alkali-aggregate reactivity.

1.3 QUALITY ASSURANCE

A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94 requirements for production facilities and 
equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

1.4 PROJECT CONDITIONS

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction 
activities. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for oil-based materials, 55 deg F for water-based 
materials, and not exceeding 95 deg F.
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PART 2 - PRODUCTS

2.1 FORMS

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to 
provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or less.

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

2.2 STEEL REINFORCEMENT

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat 
sheets.

B. Reinforcing Bars:  ASTM A 615, Grade 60; deformed.

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according 
to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete of greater 
compressive strength than concrete specified, and as follows:

1. Equip wire bar supports with sand plates or horizontal runners where base material will not 
support chair legs.

2.3 CONCRETE MATERIALS

A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source 
throughout Project:

1. Portland Cement:  ASTM C 150, white Portland cement Type II.

B. Normal-Weight Aggregates:  ASTM C 33, Class 4M, uniformly graded.  Provide aggregates from a 
single source.

1. Maximum Coarse-Aggregate Size:  1 inch nominal.
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

C. Water:  Potable and complying with ASTM C 94. 

D. Air-Entraining Admixture:  ASTM C 260.

E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures 
and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.

1. Water-Reducing Admixture:  ASTM C 494, Type A.
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2. Retarding Admixture:  ASTM C 494, Type B.
3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G.
6. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II.

2.4 CURING MATERIALS

A. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

B. Water:  Potable.

2.5 RELATED MATERIALS

A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips, 1/2 inches thick, 
unless otherwise indicated.

B. Joint Fillers for Curb:  Contraction joint filler for curb shall consist of hard pressed fiberboard.  

2.6 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-
weight concrete.

B. Add air-entraining admixture at manufacturer's prescribed rate to result in normal weight concrete at 
point of placement having an air content as follows:

1. Air Content:  Six percent plus or minus 1-1/2 percent.

C. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

D. Concrete Mixtures:  Normal-weight concrete.

1. Compressive Strength (28 Days):  As indicated.
2. Maximum W/C Ratio at Point of Placement:  0.45.
3. Slump Limit:  As indicated.

E. Concrete Mixtures:  Cast-in-Place Concrete Curb.

1. Compressive Strength (28 Days): As indicated.
2. Maximum W/C Ratio at Point of Placement: 0.45.
3. Slump Limit:  As indicated.

F. Cementitious Materials:  use materials and percentages of mixture as directed by PADOT Pub 408.
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2.7 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94 and ASTM C 1116.  Furnish batch certificates for each batch discharged and used in the 
Work.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 
hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 
60 minutes.

PART 3 - EXECUTION

3.1 PREPARATION 

A. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess 
yielding.

B. Remove loose material from compacted subbase surface immediately before placing concrete.

3.2 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms; bulkheads; and intermediate screed guides to required lines, grades, 
and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at 
least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without 
damage.

3.3 JOINTS

A. General:  Form construction, isolation, and contraction joints and tool edges true to line with faces 
perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, 
unless otherwise indicated.

B. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, structures, 
other fixed objects, and where indicated.

C. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into the tartan pattern 
as indicated and approved by Architect.  Construct contraction joints for a depth equal to at least one-
fourth of the concrete thickness.

D. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging 
tool to a 1/4 inch radius.  Repeat tooling of edges after applying surface finishes.

E. Contraction Curb Joints:  Shall be constructed directly opposite of abutting concrete pavement joints so 
that monolithic sections between curb ends will not be less than 5 feet nor greater than 15 feet in length.  

F. Expansion Curb Joints:  Shall be constructed directly opposite of abutting concrete paving joints and 
shall be the same type and thickness as joints in the pavement.  Expansion joints 1/2 inch in 
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width shall be provided at intervals not less than 30 feet or greater than 120 feet.  Joints shall be sealed 
with joint sealant.    

3.4 FORM SETTING

A. Forms shall be set to indicated alignment, grade, and dimensions.

1. Shall be held in place by a minimum of three stakes per form placed at intervals not to exceed 
four feet.

2. Corners, deep sections, and radius bends shall have additional stakes and braces, as required.  
Clamps and braces shall be used, where required, to ensure rigidity.  

3. Forms shall be cleaned and coated with form oil each time before concrete is placed. 

3.5 STEEL REINFORCEMENT INSTALLATION

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement.

3.6 CONCRETE PLACEMENT

A. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

B. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag 
concrete into place or use vibrators to move concrete into place.  Screed paving surface with a 
straightedge and strike off.

C. Commence initial floating using bull floats to impart an open-textured and uniform surface plane before 
excess moisture or bleedwater appears on the surface.  Do not further disturb concrete surfaces before 
beginning finishing operations or spreading surface treatments.

D. Formed curb shall be placed in a single lift.  Consolidation shall be achieved by using approved 
mechanical vibrators.  

3.7 FLOAT FINISHING

A. General:  Do not add water to concrete surfaces during finishing operations.

B. Float Finish:  Begin the second floating operation when bleedwater sheen has disappeared and concrete 
surface has stiffened sufficiently to permit operations. 

1. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished 
concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.

C. Curb Finish:  The top of the curb shall be rounded with a radius tool of 1/2 inch.  

3.8 CONCRETE PROTECTION AND CURING

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
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B. Comply with ACI 306.1 for cold weather protection.

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions 
cause moisture loss approaching 0.2 lb. per sq. ft. x h before and during finishing operations. 

D. Curing Methods:  Cure concrete by moisture curing.

3.9 PAVING TOLERANCES

A. Comply with tolerances in ACI 117 and as follows:

1. Elevation:  Three-quarter inch.
2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
3. Contraction Joint Depth:  Plus 1/4 inch, no minus.
4. Joint Width:  Plus 1/8 inch, no minus.

3.10 INSTALLATION OF TACTILE WARNING SURFACING

A. General: Prepare substrate and install tactile warning surfacing according to manufacturer's written 
instructions unless otherwise indicated.

B. Place tactile warning surfacing units in dimensions and orientation indicated. Comply with location 
requirements of AASHTO MP 12.

C. Surface-Applied Detectable Warning Tiles: Prepare existing paving surface by grinding and cleaning as 
recommended by manufacturer. Apply adhesive to back of tile and set tile in place. Firmly seat tile in 
adhesive bed. Install anchor devices through face of tile and into pavement using anchors located as 
recommended by manufacturer. Set heads of anchors flush with tile surface. Apply sealant in continuous 
bead around perimeter of tile.

3.11 REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, cracked, or defective or that does not 
comply with requirements in this Section.  Remove work in complete sections from joint to joint.

B. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  
When construction traffic is permitted, maintain paving as clean as possible by removing surface stains 
and spillage of materials as they occur.

END OF SECTION 321313
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SECTION 321316 - DECORATIVE CONCRETE PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Colored concrete paving.

B. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete” general building applications of concrete.
2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants in expansion and 

contraction joints within decorative concrete paving and in joints between decorative 
concrete paving and other paving or adjacent construction.

1.3 DEFINITIONS

A. See Section 033000 “Cast in Place Concrete.”

1.4 PREINSTALLATION MEETINGS

A. See Section 033000 “Cast in Place Concrete.”

1.5 ON SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color, 
pattern, or texture selection.

C. Samples for Verification: For each type of exposed color, pattern, or texture indicated.

D. Design Mixtures: For each decorative concrete paving mixture. Include alternate design 
mixtures when characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments.

1.6 INFORMATIONAL SUBMITTALS

A. See Section 033000 “Cast in Place Concrete” for general concrete submittals.
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B. Submit product information relating specifically to colorizing and stamping of concrete 
surfaces. 

1.7 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained and approved by manufacturer of 
decorative concrete paving systems.

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution.

1. Build mockups of full-thickness sections of decorative concrete paving to demonstrate 
typical joints; surface color, pattern, and texture; curing; and standard of workmanship.

2. Build mockups of decorative concrete paving in the location and of the size indicated or, 
if not indicated, build mockups where directed by Project Engineer and not less than 60 
inches by 60 inches Retain first subparagraph below if mockups are not only for 
establishing appearance factors.

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

4. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion.

1.8 FIELD CONDITIONS

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities.

B. Cold/Hot Weather Placement Restrictions: See Section 033000 “Cast in Place Concrete”. 

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. See Section 033000 “Cast in Place Concrete.”

2.2 FORMS

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or uniformly curved forms for curves of a radius of 100 feet or less.  Do not 
use notched and bent forms.

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of 
concrete surfaces.
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2.3 STEEL REINFORCEMENT

A. See Section 033000 “Cast in Place Concrete.”

2.4 CONCRETE MATERIALS

A. See Section 033000 “Cast in Place Concrete.”

2.5 INTEGRALL CONCRETE COLOR 

A. Color to match Glen-Gery mortar color G-209.

2.6 CONCRETE MIXTURES

A. See Section 033000 “Cast in Place Concrete.”

2.7 CONCRETE MIXING

A. See Section 033000 “Cast in Place Concrete.”

PART 3 - EXECUTION

3.1 INTEGRALLY COLORED CONCRETE FINISH

A. Integrally Colored Concrete Finish: After final floating, apply the following finish:

1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished 
concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.

3.2 CONCRETE PROTECTION AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.

B. Comply with ACI 306.1 for cold-weather protection.

C. Curing Compound: Apply immediately after final finishing. Apply uniformly in continuous 
operation by power spray or roller according to manufacturer's written instructions. Recoat 
areas subjected to heavy rainfall within three hours after initial application. Maintain continuity 
of coating, and repair damage during curing period.

1. Cure integrally colored concrete with a pigmented curing compound.
2. Cure concrete finished with pigmented mineral dry-shake hardener with a pigmented 

curing compound.
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D. Curing and Sealing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Repeat process 24 hours later and apply a second 
coat. Maintain continuity of coating, and repair damage during curing period.

3.3 SEALER APPLICATION

A. Clear Acrylic Sealer: Apply uniformly in two coats in continuous operations according to 
manufacturer's written instructions. Allow first coat to dry before applying second coat, at 90 
degrees to the direction of the first coat, using same application methods and rates.

1. Begin sealing dry surface no sooner than 28 days after concrete placement or as per 
recommendation of sealer manufacturer. 

2. Allow stained concrete surfaces to dry before applying sealer.
3. Thoroughly mix slip-resistance-enhancing additive into sealer before applying sealer 

according to manufacturer's written instructions. Stir sealer occasionally during 
application to maintain even distribution of additive.

3.4 PAVING TOLERANCES

A. See Section 033000 “Cast in Place Concrete.” 

3.5 FIELD QUALITY CONTROL

A. See Section 033000 “Cast in Place Concrete.” 

3.6 REPAIR AND PROTECTION

A. Remove and replace decorative concrete paving that is broken or damaged or does not comply 
with requirements in this Section. Remove work in complete sections from joint to joint unless 
otherwise approved by Architect.

B. Detailing: Grind concrete "squeeze" left from tool placement. Color ground areas with slurry of 
color hardener mixed with water and bonding agent. Remove excess release agent with high-
velocity blower.

C. Protect decorative concrete paving from damage. Exclude traffic from paving for at least 14 
days after placement. When construction traffic is permitted, maintain paving as clean as 
possible by removing surface stains and spillage of materials as they occur.

D. Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign 
material. Sweep paving not more than two days before date scheduled for Substantial 
Completion inspections.

END OF SECTION 321316
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cold-applied joint sealants.
2. Hot-applied joint sealants.
3. Cold-applied, fuel-resistant joint sealants.
4. Hot-applied, fuel-resistant joint sealants.
5. Joint-sealant backer materials.
6. Primers.

1.2 ACTION SUBMITTALS

A. Product Data:

1. Concrete pavement joint sealants.
2. Joint-sealant backer materials.

B. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of 
available colors for each type of joint sealant.

C. Samples for Verification: Actual sample of finished products for each kind and color of joint 
sealant required.

1. Size: Joint sealants in 1/2-inch- wide joints formed between two 6-inch- long strips of 
material matching the appearance of exposed surfaces adjacent to joint sealants.

D. Paving-Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Statements: For Installer

1.4 QUALITY ASSURANCE

A. Qualifications:

1. Installers: Entity that employs installers and supervisors who are trained and approved by 
manufacturer.
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1.5 PRECONSTRUCTION TESTING

A. Preconstruction Testing: Performed by a qualified testing agency.

1.6 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from 

joint substrates.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A. Obtain joint sealants from single manufacturer for each sealant type.

2.2 JOINT SEALANTS, GENERAL

A. Compatibility: Provide joint sealants, backer materials, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint-sealant manufacturer, based on testing and field experience.

2.3 COLD-APPLIED JOINT SEALANTS

A. Single-Component, Nonsag, Silicone Joint Sealant: ASTM D5893/D5893M, Type NS.

B. Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D5893/D5893M, Type SL.

C. Multicomponent, Nonsag, Urethane, Elastomeric Joint Sealant: ASTM C920, Type M, 
Grade NS, Class 25, for Use T.

D. Single Component, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C920, Type S, 
Grade P, Class 25, for Use T.

E. Multicomponent, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C920, Type M, Grade P, 
Class 25, for Use T.

2.4 HOT-APPLIED JOINT SEALANTS

A. Hot-Applied, Single-Component Joint Sealant, Type I: ASTM D6690.
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B. Hot-Applied, Single-Component Joint Sealant, Type I or Type II: ASTM D6690.

C. Hot-Applied, Single-Component Joint Sealant, Type I, II, or III: ASTM D6690.

2.5 JOINT-SEALANT BACKER MATERIALS

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, 
and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, 
based on field experience and laboratory testing.

B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D5249, Type 1, of 
diameter and density required to control sealant depth and prevent bottom-side adhesion of 
sealant.

C. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D5249, Type 3, of diameter and 
density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.

D. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D5249; Type 2; of thickness and 
width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill 
remainder of joint opening under sealant.

2.6 PRIMERS

A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints to receive joint sealants, with Installer present, for compliance with requirements 
for joint configuration, installation tolerances, and other conditions affecting joint-sealant 
performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to 
comply with joint-sealant manufacturer's written instructions.

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost.

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. 
Apply primer to comply with joint-sealant manufacturer's written instructions. 
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Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces.

3.3 INSTALLATION OF JOINT SEALANTS

A. Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated unless more stringent requirements apply.

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of 
joint sealants as applicable to materials, applications, and conditions.

C. Install joint-sealant backers to support joint sealants during application and at position required 
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that 
allow optimum sealant movement capability.

1. Do not leave gaps between ends of joint-sealant backer materials.
2. Do not stretch, twist, puncture, or tear joint-sealant backer materials.
3. Remove absorbent joint-sealant backer materials that have become wet before sealant 

application and replace them with dry materials.

D. Install joint sealants immediately following backer material installation, using proven techniques 
that comply with the following:

1. Place joint sealants so they fully contact joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before 
skinning or curing begins, tool sealants in accordance with the following requirements to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact 
and adhesion of sealant with sides of joint:

1. Remove excess joint sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do 

not discolor sealants or adjacent surfaces.

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions 
unless otherwise indicated.

3.4 CLEANING AND PROTECTION

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials 
approved in writing by joint-sealant manufacturers.

B. Protect joint sealants, during and after curing period, from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately and 
replace with joint sealant so installations in repaired areas are indistinguishable from the original 
work.
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3.5 PAVING-JOINT-SEALANT SCHEDULE

A. Joints within concrete paving

1. Joint Location:

a. Expansion and isolation joints in concrete paving.
b. Contraction joints in concrete paving.
c. Other joints as indicated.

2. Joint Sealant: Single-component silicone joint sealant
3. Joint-Sealant Color: Manufacturer's standard.

B. Joints between concrete and asphalt paving 

1. Joint Location:

a. Joints between concrete and asphalt paving where there would be no foot traffic.
b. Joints between concrete curbs and asphalt paving.
c. Other joints as indicated.

2. Joint Sealant: single-component joint sealant
3. Joint-Sealant Color: Manufacturer's standard 

END OF SECTION 321373
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SECTION 321400 - UNIT PAVING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Brick pavers.
2. Stone pavers.
3. Cast Stone Wall Caps
4. Curbs and edge restraints

B. Related Requirements:

1. Section 321313 "Concrete Paving" for concrete base under unit pavers. 

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at project site.

1.3 ACTION SUBMITTALS

A. Product Data:

1. For materials other than water and aggregates.
2. For the following:

a. Pavers.
b. Mortar and grout materials.
c. Edge restraints.
d. Granite curbs.

B. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C136.

C. Samples for Initial Selection: For each type of unit paver indicated and the following:

1. Joint materials involving color selection.
2. Exposed edge restraints involving color selection.
3. Precast concrete curbs.
4. Granite curbs.

D. Samples for Verification: For full-size units of each type of unit paver indicated. Assemble no fewer than five Samples of 
each type of unit on suitable backing and grout joints. Include Samples of the following:

1. Joint materials.
2. Exposed edge restraints.
3. Granite curbs.
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1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Material Certificates: For unit pavers. Include statements of material properties indicating compliance with requirements, 
including compliance with standards. Provide for each type and size of unit.

1. For solid interlocking paving units, include test data for freezing and thawing according to ASTM C67.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A qualified unit paving installer. Installer's personnel assigned to the Work must have Concrete 
Paver Installer Certification from the Interlocking Concrete Pavement Institute (ICPI) with both of the following 
designations:

1. Residential Paver Technician Designation.
2. Commercial Paver Technician Designation.

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set 
quality standards for materials and execution.

1. Subject to compliance with requirements, approved mockups may become part of the completed Work if 
undisturbed at time of Substantial Completion.

1.6 PRECONSTRUCTION TESTING

A. Preconstruction Adhesion and Compatibility Testing: Submit to latex-additive manufacturer, for testing as indicated 
below, Samples of materials that will contact or affect mortar and grout that contain latex additives.

1. Use manufacturer's standard test methods to determine whether mortar and grout materials will obtain optimal 
adhesion with, and will be nonstaining to, installed brick and other materials constituting brick flooring 
installation.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of 
stacks with waterproof sheeting, securely tied.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials 
that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained, and contamination avoided.
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1.8 FIELD CONDITIONS

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on 
frozen subgrade or setting beds. Remove and replace unit paver work damaged by frost or freezing.

B. Weather Limitations for Mortar and Grout:

1. Cold-Weather Requirements: Comply with cold-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6.

2. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and use cooled materials as required. Do 
not apply mortar to substrates with temperatures of 100 deg F and higher.

a. When ambient temperature exceeds 100 deg F, or when wind velocity exceeds 8 mph and ambient 
temperature exceeds 90 deg F, set pavers within 1 minute of spreading setting-bed mortar.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain each type of unit paver, joint material, and setting material from single source with resources 
to provide materials and products of consistent quality in appearance and physical properties.

B. Source Limitations for Cast Stone: Obtain cast stone units from single source from single manufacturer.

2.2 BRICK PAVERS

A. Brick Pavers, Light-Traffic Paving Brick: ASTM C902, Class SX, Type I, Application PS Provide brick without frogs or 
cores in surfaces exposed to view in the completed Work.

1. Thickness: 2-1/4 inches 
2. Face Size: 3-5/8 by 7-5/8 inches 
3. Color: As selected by Architect from manufacturer's full range

B. Efflorescence: Brick to be rated "not effloresced" when tested according to ASTM C67.

C. Temporary Protective Coating: Precoat exposed surfaces of brick pavers with a continuous film of a temporary protective 
coating that is compatible with brick, mortar, and grout products and can be removed without damaging grout or brick. 
Do not coat unexposed brick surfaces; handle brick to prevent coated surfaces from contacting backs or edges of other 
units. If, despite these precautions, coating does contact bonding surfaces of brick, remove coating from bonding surfaces 
before setting brick.
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2.3 NATURAL STONE PAVERS

A. Pennsylvania Bluestone, Natural Stone Pavers: Rectangular dimensioned paving slabs made from Pennsylvania 
Bluestone.

1. Pennsylvania Dimensional Natural Cleft Flagstone
2. Color: Blend of blue, full color, and lilac
3. Thickness: 1 1/2"-2”
4. Sizes: 12"x12" up to 18”X 24" in 6" increments 
5. Supplier: Meshoppen Stone Inc. or approved equal

  131 Frantz Road
  Meshoppen, PA 18630

2.4 CAST STONE MATERIALS

A. General: Comply with ASTM C1364.

B. Portland Cement: ASTM C150/C150M, Type I or Type III, containing not more than 0.60 percent total alkali when tested 
according to ASTM C114. Provide natural color or white cement as required to produce cast stone color indicated.

C. Coarse Aggregates: Granite, quartz, or limestone complying with ASTM C33/C33M; gradation and colors as needed to 
produce required cast stone textures and colors.

D. Fine Aggregates: Natural sand or crushed stone complying with ASTM C33/C33M, gradation and colors as needed to 
produce required cast stone textures and colors.

E. Reinforcement:

1. Deformed steel bars complying with ASTM A615/A615M, Grade 40 Use galvanized or epoxy-coated 
reinforcement when covered with less than 1-1/2 inches cast stone material.

a. Epoxy Coating: ASTM A775/A775M.
b. Galvanized Coating: ASTM A767/A767M.

2. Plain-Steel, Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-drawn steel wire 
into flat sheets.

3. Galvanized-Steel, Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from galvanized-steel 
wire into flat sheets.

4. Fiber Reinforcement: ASTM C1116/C1116M.

F. Embedded Anchors and Other Inserts: Fabricated from stainless steel complying with ASTM A240/A240M, 
ASTM A276/A276M

2.5 CAST STONE UNITS

A. Cast Stone Units: Comply with ASTM C1364.

1. Units are manufactured using the manufacturer's selected method.

2. Trim units including wall caps.
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B. Fabricate units with sharp arris and accurately reproduced details, with indicated texture on all exposed surfaces unless 
otherwise indicated.

1. Slope exposed horizontal surfaces 1:12 to drain unless otherwise indicated.
2. Provide raised fillets at backs of sills and at ends indicated to be built into jambs.
3. Provide drips on projecting elements unless otherwise indicated.

C. Fabrication Tolerances:

1. Variation in Cross Section: Do not vary from indicated dimensions by more than 1/8 inch.
2. Variation in Length: Do not vary from indicated dimensions by more than 1/360 of the length of unit or 1/8 inch, 

whichever is greater, but in no case by more than 1/4 inch.
3. Warp, Bow, and Twist: Not to exceed 1/360 of the length of unit or 1/8 inch, whichever is greater.
4. Location of Grooves, False Joints, Holes, Anchorages, and Similar Features: Do not vary from indicated position 

by more than 1/8 inch on formed surfaces of units and 3/8 inch on unformed surfaces.

D. Cure Units as Follows:

1. Cure units in enclosed, moist curing room at 95 percent relative humidity and temperature of 100 deg F for 12 
hours or 70 deg F for 16 hours.

2. Keep units damp and continue curing to comply with one of the following:

a. No fewer than five days at mean daily temperature of 70 deg F or above.
b. No fewer than seven days at mean daily temperature of 50 deg F or above.

E. Acid etch units after curing to remove cement film from surfaces to be exposed to view.

F. Colors and Textures: No color added. Smooth finish.

2.6 ACCESSORIES

A. Compressible Foam Filler: Preformed strips complying with ASTM D1056, Grade 2A1.

2.7 MORTAR SETTING-BED MATERIALS

A. Portland Cement: ASTM C150/C150M, Type I or Type II.

B. Sand: ASTM C33.

C. Latex Additive: Manufacturer's standard acrylic resin or styrene-butadiene-rubber water emulsion, serving as replacement 
for part or all of gaging water, of type specifically recommended by latex-additive manufacturer for use with field-mixed 
Portland cement and aggregate mortar bed, and not containing a retarder.

D. Thin-Set Mortar for Bond Coat: Latex-Portland cement mortar complying with ANSI A118.4.

E. Water: Potable.
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2.8 GROUT MATERIALS

A. On-Site Mixed - Sand-Portland Cement Grout: ANSI A108.10, made of white or gray cement and white or colored 
aggregate as required to produce color indicated.

1. Colored Mortar Pigments for Grout: Natural and synthetic iron and chromium oxides, compounded for use in 
mortar and grout mixes. Use only pigments that have proved, through testing and experience, to be satisfactory 
for use in Portland cement grout.

B. Prepackaged - Standard Cement Grout: ANSI A118.6, sanded.

C. Grout Colors: To match cast stone.

D. Water: Potable.

2.9 MORTAR AND GROUT MIXES

A. General: Comply with referenced standards and with manufacturers' written instructions for mix proportions, mixing 
equipment, mixer speeds, mixing containers, mixing times, and other procedures needed to produce setting-bed and joint 
materials of uniform quality and with optimal performance characteristics. Discard mortars and grout if they have reached 
their initial set before being used.

B. Mortar-Bed Bond Coat: Mix neat cement and latex additive to a creamy consistency.

C. Latex-Modified, Portland Cement Setting-Bed Mortar: Proportion and mix Portland cement, sand, and latex additive for 
setting bed to comply with written instructions of latex-additive manufacturer and as necessary to produce stiff mixture 
with a moist surface when bed is ready to receive pavers.

D. Latex-Modified, Portland Cement Bond Coat: Proportion and mix Portland cement, aggregate, and liquid latex for bond 
coat to comply with written instructions of liquid-latex manufacturer.

E. Job-Mixed Portland Cement Grout: Proportion and mix job-mixed Portland cement and aggregate grout to match setting-
bed mortar except omit hydrated lime and use enough water to produce a pourable mixture.

1. Pigmented Grout: Select and proportion pigments with other ingredients to produce color required. Do not 
exceed pigment-to-cement ratio of 1 to 10, by weight.

2. Colored-Aggregate Grout: Produce color required by combining colored aggregates with Portland cement of 
selected color.

F. Packaged Grout: Proportion and mix according to grout manufacturer's written instructions.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance.
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B. Where unit paving is to be installed over waterproofing, examine waterproofing installation, with waterproofing Installer 
present, for protection from paving operations, including areas where waterproofing system is turned up or flashed 
against vertical surfaces.

C. Proceed with installation only after unsatisfactory conditions have been corrected and waterproofing protection is in 
place.

3.2 PREPARATION

A. Remove substances from concrete substrates that could impair mortar bond, including curing and sealing compounds, 
form oil, and laitance.

B. Sweep concrete substrates to remove dirt, dust, debris, and loose particles.

3.3 INSTALLATION, GENERAL

A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be visible or cause staining in 
finished work.

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and textures.

C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges. Cut units to provide 
pattern indicated and to fit adjoining work neatly. Use full units without cutting where possible. Hammer cutting is not 
acceptable.

D. Handle protective-coated brick pavers to prevent coated surfaces from contacting backs or edges of other units. If, despite 
these precautions, coating does contact bonding surfaces of brick, remove coating from bonding surfaces before setting 
brick.

E. Joint Pattern: As indicated on drawings.

F. Tolerances:

1. Do not exceed 1/16-inch unit-to-unit offset from flush (lippage) nor 1/8 inch in 24 inches and 1/4 inch in 10 feet 
from level, or indicated slope, for finished surface of paving.

G. Expansion and Control Joints:

1. Provide for sealant-filled joints at locations and of widths indicated. Provide compressible foam filler as backing 
for sealant-filled joints unless otherwise indicated; where unfilled joints are indicated, provide temporary filler 
until paver installation is complete. Install joint filler before setting pavers. 

2. Provide cork joint filler at locations and of widths indicated. Install joint filler before setting pavers. Make top of 
joint filler flush with top of pavers.

3. Install job-built concrete edge restraints to comply with requirements in Section 033000 "Cast-in-Place 
Concrete."
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3.4 MORTAR SETTING-BED APPLICATIONS

A. Saturate concrete subbase with clean water several hours before placing setting bed. Remove surface water about one 
hour before placing setting bed.

B. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before placing mortar bed. Do not exceed 
1/16-inch thickness for bond coat. Limit area of bond coat to avoid its drying out before placing setting bed.

C. Apply mortar bed over bond coat; spread and screed mortar bed to uniform thickness at subgrade elevations required for 
accurate setting of pavers to finished grades indicated.

D. Mix and place only that amount of mortar bed that can be covered with pavers before initial set. Before placing pavers, 
cut back, bevel edge, and remove and discard setting-bed material that has reached initial set.

E. Wet brick pavers before laying if the initial rate of absorption exceeds 30 g/30 sq. in. per minute when tested according to 
ASTM C67. Allow units to absorb water so they are damp but not wet at time of laying.

F. Place pavers before initial set of cement occurs. Immediately before placing pavers on mortar bed, apply uniform 1-inch-
thick mortar bed. 

G. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting bed and to bring finished 
surfaces within indicated tolerances. Set each paver in a single operation before initial set of mortar; do not return to areas 
already set or disturb pavers for purposes of realigning finished surfaces or adjusting joints.

H. Spaced Joint Widths: Provide 3/8 nominal joint width with variations not exceeding plus or minus 1/8 inch 

I. Grouted Joints: Grout paver joints complying with ANSI A108.10.

J. Grout joints as soon as possible after initial set of setting bed.

1. Force grout into joints, taking care not to smear grout on adjoining surfaces.
2. Clean pavers as grouting progresses by dry brushing or rubbing with dry burlap to remove smears before tooling 

joints.
3. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless 

otherwise indicated.
4. If tooling squeezes grout from joints, remove excess grout and smears by dry brushing or rubbing with dry burlap 

and tool joints again to produce a uniform appearance.

K. Cure grout by maintaining in a damp condition for seven days unless otherwise recommended by grout or liquid-latex 
manufacturer.

3.5 SETTING CAST STONE IN MORTAR

A. Set cast stone as indicated on Drawings. Set units accurately in locations indicated, with edges and faces aligned 
according to established relationships and indicated tolerances.
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1. Install anchors, supports, fasteners, and other attachments indicated or necessary to secure units in place.
2. Coordinate installation of cast stone with installation of flashing specified in other Sections.

B. Wet joint surfaces thoroughly before applying mortar or setting in mortar.

C. Set units in full bed of mortar with full head joints unless otherwise indicated.

1. Set units with joints 3/8 inch wide unless otherwise indicated.
2. Build anchors and ties into mortar joints as units are set.
3. Fill dowel holes and anchor slots with mortar.
4. Build concealed flashing into mortar joints as units are set.
5. Keep head joints in copings and between other units with exposed horizontal surfaces open to receive sealant.
6. Keep joints at shelf angles open to receive sealant.

D. Rake out joints for pointing with mortar to depths of not less than 3/4 inch Rake joints to uniform depths with square 
bottoms and clean sides. Scrub faces of units to remove excess mortar as joints are raked.

E. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 inch Compact each layer thoroughly 
and allow it to become thumbprint hard before applying next layer.

F. Tool exposed joints slightly concave when thumbprint hard. Use a smooth plastic jointer larger than joint thickness.

3.6 REPAIRING, POINTING, AND CLEANING

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged or that do not match 
adjoining units. Provide new units to match adjoining units and install in same manner as original units, with same joint 
treatment and with no evidence of replacement.

B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout. Point joints at sealant joints to 
provide a neat, uniform appearance, properly prepared for sealant application.

C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean.

1. Remove temporary protective coating as recommended by coating manufacturer and as acceptable to paver and 
grout manufacturers.

2. Do not allow protective coating to enter drains. Trap, collect, and remove coating material.

END OF SECTION 321400
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SECTION 323119 - DECORATIVE METAL FENCES AND GATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. “Centre Park Wrought Iron Fence” decorative steel fences.
2. “Centre Park Wrought Iron Fence Gate”.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For fencing and gates.

1. Include plans, elevations, sections, gate locations, post spacing, and mounting attachment 
details.  Plans shall show locations of fountain utilities in relation to post footings.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Product Test Reports: For decorative metallic-coated-steel tubular picket fences, including finish, 
indicating compliance with referenced standard and other specified requirements.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Fabricator of products.

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for fabrication and installation.
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1. Include a 24 inch length and full height fence section to include post and cap, horizontal and 
vertical bars and attachments.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fence and gate to be provided by Bachman Iron Works, 1645 N 9th St, Reading, PA 19604 
bachmanironworks.com or approved equal.

B. Wind Loading:

1. Fence Height: As per drawings
2. Wind Exposure Category: B 
3. Design Wind Speed: 110 mph 

C. Lightning-Protection System: Maximum grounding-resistance value of 25 ohms under normal dry 
conditions.

2.2 DECORATIVE STEEL FENCES

A. Decorative Steel Fences: Fences made from steel tubing, bars and shapes, hot-dip galvanized.

B. Posts: Square steel tubing.

1. Line Posts: 3 by 3 inches with 0.313” wall thickness.
2. End and Corner Posts: 3 by 3 inches with 0.313” wall thickness.
3. Swing Gate Posts: 3 by 3 inches with 0.313” wall thickness.
4. Posts shall be fabricated with 3/8 x 1-1/4” flat steel bar with punched or drilled holes to 

mount picket fence panel sections.

C. Post Caps: cast iron with round ball finials.

D. Rails:

1. Steel Channel Rails: Steel channels 1-1/4” x ½” x 1/8” .
2. Rails ends shall be fabricated with a punched or drilled opening to allow for attachment to 

posts with a stainless-steel threaded bolt and tamper proof nut.

E. Pickets: 5/8” x5/8” hot rolled solid steel bars

1.  Extend pickets 4” beyond top rail as indicated and 3” below bottom rail.
2. Picket Spacing: 4” on center, resulting in no gaps greater than 4”.

F. Mid Rail Supports:

1. Shall be 5/8” x 5/8” hot rolled solid steel bar welded to a 4” x4” x 3/8” thick steel plate, 
extending 2” below bottom of pickets.
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G. Gate: 

1. 2” x 2” with 0.125” wall thickness

a. 2” cast iron ball finial caps

2. Rails and pickets shall match dimensions indicated for fence panels.
3. Lockable latch with (2) keys shall be installed on gate as per drawings.
4. Gate shall be constructed with welded barrel hinges as per drawings.

H. Fasteners: Stainless-steel carriage bolts and tamperproof nuts.

I. Finish exposed welds to comply with NOMMA Guideline 1, Finish #2 - completely sanded joint, 
some undercutting and pinholes okay resulting in no sharp edges.

J. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip galvanize to 
comply with ASTM A123/A123M. For hardware items, hot-dip galvanize to comply with 
ASTM A153/A153M.

1. Hot-dip galvanize posts.
2. Hot-dip galvanize rail and picket assemblies after fabrication.

K. Finish for all items other than gate latch shall be black Powder coating.  Fabricator shall take into 
account nominal thickness added to surfaces during the powder coating process.

2.3 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.

B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with requirements in 
Section 033000 "Cast-in-Place Concrete" with a minimum 28-day compressive strength of 3000 psi, 
3-inch slump, and 1-inch maximum aggregate size or dry, packaged, normal-weight concrete mix 
complying with ASTM C387/C387M mixed with potable water according to manufacturer's written 
instructions.

C. Nonshrink Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with 
ASTM C1107/C1107M and specifically recommended by manufacturer for exterior applications.

2.4 FINSISH/COATINGS:

A. Galvanized Finish: Clean welds, mechanical connections, and abraded areas and repair galvanizing 
to comply with ASTM A780/A780M.

B. Surface Preparation: Clean surfaces of oil and other contaminants. Use cleaning methods that do not 
leave residue. After cleaning, apply a zinc-phosphate conversion coating compatible with the 
organic coating to be applied over it. Clean welds, mechanical connections, and abraded areas and 
apply galvanizing repair paint, complying with SSPC-Paint 20, to comply with 
ASTM A780/A780M.
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C. Powder Coating: Immediately after cleaning and pretreating, apply manufacturer's standard TGIC 
polyester powder-coat finish to a minimum dry film thickness of 2 mils.

1. Color and Gloss: Gloss Black

D. Powder Coating: Immediately after cleaning and pretreating, apply manufacturer's standard two-
coat finish consisting of zinc-rich epoxy prime coat and TGIC polyester topcoat to a minimum dry 
film thickness of 2 mils. Comply with coating manufacturer's written instructions to achieve a 
minimum total dry film thickness of 4 mils.

1. Color and Gloss: Gloss Black
2. Comply with surface finish testing requirements in ASTM F2408 except change corrosion-

resistance requirement to 3000 hours without failure.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, construction layout, and other conditions affecting 
performance of the Work.

B. Do not begin installation before final grading is completed unless otherwise permitted by Architect.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Stake locations of fence posts, and gates. Indicate locations of utilities for fountain 

1. Construction layout and field engineering are specified in Section 017300 "Execution."

3.3 DECORATIVE FENCE INSTALLATION

A. Install fences by setting posts as indicated and fastening rails of fence panels to posts. Peen threads 
of bolts after assembly to prevent removal.

B. Post Excavation: Drill or hand-excavate holes for posts in firm, undisturbed soil. Excavate holes to 
a diameter of not less than 4 times post size and a depth of not less than 24 inches plus 3 inches for 
each foot or fraction of a foot that fence height exceeds 4 feet.

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices.

2. Concrete Fill: Place concrete around posts and vibrate or tamp for consolidation. Protect 
aboveground portion of posts from concrete splatter.
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a. Concealed Concrete: Top 2 inches below grade to allow covering with surface 
material. Slope top surface of concrete to drain water away from post.

3. Posts Set in Concrete: Extend post to within 6 inches of specified excavation depth, but not 
closer than 3 inches to bottom of concrete.

4. Space posts uniformly as shown on drawings.

3.4 GATE INSTALLATION

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference. Attach hardware using tamper-resistant or concealed means. Install 
ground-set items in concrete for anchorage. Adjust hardware for smooth operation and lubricate 
where necessary.

3.5 GROUNDING AND BONDING

A. Fence Grounding: Install at maximum intervals of 75 feet except as follows:

1. Gates and Other Fence Openings: Ground fence on each side of opening.

a) Bond metal gates to gate posts.
b) Bond across openings, with and without gates, except at openings indicated as 

intentional fence discontinuities. Use No. 2 AWG wire and bury it at least 18 inches 
below finished grade.

B. Grounding Method: At each grounding location, drive a grounding rod vertically until the top is 6 
inches below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect conductor 
to each fence component at grounding location.

C. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame.

D. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select 
connectors, connection hardware, conductors, and connection methods so metals in direct contact 
are galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact 
points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps.
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces.

E. Testing Agency: Contractor will engage a qualified testing agency to perform tests and inspections.
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1. Grounding-Resistance Tests: Subject completed grounding system to a megger test at each 
grounding location. Measure grounding resistance not less than two full days after last trace 
of precipitation, without soil having been moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of reducing 
natural grounding resistance. Perform tests by two-point method according to IEEE 81.

2. Excessive Grounding Resistance: If resistance to grounding exceeds specified value, notify 
Architect promptly. Include recommendations for reducing grounding resistance and a 
proposal to accomplish recommended work.

3. Report: Prepare test reports of grounding resistance at each test location certified by a testing 
agency. Include observations of weather and other phenomena that may affect test results.

3.6 ADJUSTING

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
operational range. Confirm that latches and locks engage accurately and securely without forcing or 
binding.

B. Lubricate hardware and other moving parts.

END OF SECTION 323119
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SECTION 323223 - DRYLAID NATURAL STONE WALL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Dry laid Pennsylvania Fieldstone walls.

B. Related Requirements:

1. Section 312000 "Earth Moving" for excavation for walls, base material, soil fill, fill 
placement and compaction, and field in-place density testing.

2. Section 324100 “Unit Paving” for Mortar mix.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at project site.

1.3 ACTION SUBMITTALS

A. Samples for Initial Selection: supplier’s cutsheets denoting type and size of stone, showing full 
range of all available colors and sizes.  (Project Engineer may require site visitation to see 
samples in person.)

B. Samples for Verification: Actual samples PA fieldstone 1-6” size range and representative color 
range.

1. Size: Shall be representative of full range of sizes found in pallet provided by supplier.

1.4 QUALITY ASSURANCE

A. Qualifications:

1. Installers: Entity that employs installers certified with a minimum of 10 years’ experience 
with laying and fitting natural stone 

1.5 MOCKUPS

A. Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects.

1. Build mockup of dry laid PA Fieldstone wall approximately 48 inches long by not less than 
24 inches high above finished grade at front of wall.
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a. Include typical compacted stone base and clean stone drainage layer behind wall 
consisting of geotextile fabric, 4” perforated SLCPP pipe and 2A clean stone.

b. Include typical base and cap.
c. Include backfill to typical finished grades at both sides of wall.

2. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store and handle PA Fieldstone and accessories to prevent deterioration or damage due to 
contaminants, breaking, chipping, or other causes.

B. Store geosynthetics in manufacturer's original packaging with labels intact. Store and handle 
geosynthetics to prevent deterioration or damage due to sunlight, chemicals, flames, temperatures 
above 160 deg F or below 32 deg F and other conditions that might damage them. Verify 
identification of geosynthetics before use and examine them for defects as material is placed.

PART 2 - PRODUCTS

2.1 NATURAL PENNSYLVANIA FIELDSTONE 

A. Natural Pennsylvania Medium Fieldstone. 

B. Color: lilac, green, brown.

C. Shape and Texture:

1. Provide units with flat exposed faces.

a. Face Dimensions:

1) Size range 3 inch – 6 inches in thickness with varying lengths.  
 

2) Mix of sizes providing appearance of random range stone masonry.

D. Provide stone with an equal distribution of stone sizes to achieve proposed design.  Mix stone 
from various pallets to provide an even blend of color ranges throughout the entirety of the wall. 

E. Batter: Provide offset from course below to provide 1:12 batter.

F. Cap Units: Provide cap stones of min. 6”-8” face dimension, 2’ length, 14” wide with relative 
level surface as exposed stone cap.

G. Supplier: Meshoppen Stone Inc. or approved equal
131 Frantz Road
Meshoppen, PA 18630
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2.2 INSTALLATION MATERIALS

A. Mortar Setting Bed - See Section 321400 “Unit Paving” for approved Mortar.

B. Leveling Base: Comply with requirements in Section 312000 "Earth Moving" for base course.

C. Drainage Fill: Comply with requirements in Section 312000 "Earth Moving" for drainage course.

D. Nonreinforced-Soil Fill: Comply with requirements in Section 312000 "Earth Moving" for 
satisfactory soils.

E. Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for subsurface drainage 
applications, made from polyolefins or polyesters; with elongation of greater than 50 percent.

1. Apparent Opening Size: No. 70 to 100 sieve, maximum; ASTM D4751.
2. Minimum Grab Tensile Strength: 110 lb.; ASTM D4632/D4632M.
3. Minimum Weight: 4 oz./sq. yd.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
excavation tolerances, condition of subgrades, and other conditions affecting performance of the 
Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF RETAINING WALLS

A. General: Wall location and height shall be laid out an approved in field by Project Engineer prior 
to construction.  

B. Ensure proper compaction of subgrade and 6” 2A stone base.  Each layer shall be compacted with 
a vibratory plate tamper or jumping jack.

C. Use stakes (or an A-frame) and masonry string to create the “batter” and line of the wall. The 
batter is the ratio of lean (back) to height. For every 12 inches of height, lean your wall back 1 
inch. When placing stones, place as close as possible to the string but never allow stones to touch 
the string.

D. Leveling Base: Place and compact base material to thickness indicated and with not less than 95 
percent maximum dry unit weight in accordance with ASTM D698.  

E. First Course: Place first course of stones for full length of wall. Select and place the largest and 
stones (selected for uniform thickness) for placement within the base course.  First course of 
fieldstone shall be laid approximately 6” below finished grade. For an average width of 18 
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inches. (wall heights no greater than 4 feet) lay your fieldstone approximately 2 feet wide at the 
base. Slope stones slightly into the wall. 

F.  Each stone’s surface shall be evaluated and placed with the flattest side facing up to ensure a 
stable layering of each successive course of stone.  Stone shall be honed using a mason’s hammer 
to achieve desired surface, shape and size.

G. Use small stones and crushed stone to prevent movement of all stone. Hand-set all stone. Never 
deposit crushed stone into large voids, fill voids with large stone. Hand work smaller, crushed 
stone into voids of internal wall cavity. 

H. Stagger joints. Lay the stones level, not parallel to a sloping grade. 

I. Place mortar between stones on the back half of the stones.

J. Form corners and ends by splitting units with mason's hammer and chisel.

K. Cap Units: Use larger, heavier stones 6 inches or greater to cap wall. This will ensure that your 
stones will not shift. 

3.3 FILL PLACEMENT

A. General: Comply with requirements in Section 312000 "Earth Moving." 

B. Fill voids between and within units with drainage fill. Place fill as each course of units is laid.

C. Place, spread, and compact drainage fill and soil fill in uniform lifts for full width and length of 
embankment as wall is laid. Place and compact fills without disturbing alignment of units. Where 
both sides of wall are indicated to be filled, place fills on both sides at same time. Begin at wall, 
and place and spread fills toward embankment.

1. Use only hand-operated compaction equipment within 48 inches of wall or one-half of 
height above bottom of wall, whichever is greater.

2. Compact reinforced-soil fill to not less than 95 percent maximum dry unit weight in 
accordance with ASTM D698.

a. In areas where only hand-operated compaction equipment is allowed, compact fills 
to not less than 90 percent maximum dry unit weight in accordance with 
ASTM D698.

b. less than 100 percent maximum dry unit weight in accordance with ASTM D698.

3. Compact nonreinforced-soil fill to comply with Section 312000 "Earth Moving."

D. Place drainage geotextile against back of wall, and place layer of drainage fill at least [12 inches 
wide behind drainage geotextile to within 12 inches of finished grade. Place another layer of 
drainage geotextile between drainage fill and soil fill.

E. Place a layer of drainage fill at least 12 inches wide behind wall to within 12 inches of finished 
grade. Place a layer of drainage geotextile between drainage fill and soil fill.
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F. Wrap subdrainage pipe with filter fabric and place in drainage fill as indicated, sloped not less 
than 0.5 percent to drain.  Pipe shall not exceed 25’ without daylighting through face or end of 
wall.  Contractor shall coordinate with Project Engineer on locations of pipe daylight.

G. Slope grade at top of wall away from wall unless otherwise indicated. Slope grade at wall base 
away from wall. Provide uniform slopes that prevent ponding.

3.4 CONSTRUCTION TOLERANCES

A. Variation from Indicated Batter: For slope of wall face, do not vary from indicated slope by more 
than 1-1/4 inches in 10 feet. 

B. Variation from Indicated Wall Line: For walls indicated as straight, do not vary from straight line 
by more than 1-1/4 inches in 10 feet. 

C. Maximum Gap between Units: 1/8 inch. 

3.5 FIELD QUALITY CONTROL

A. Joints shall be assessed for structural stability by project engineer.  Continuous running seams in a 
joint shall be deemed structurally deficient. Deficient sections of wall shall be partially 
deconstructed and rebuilt.

END OF SECTION 323223
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SECTION 329113 - SOIL PREPARATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes planting soils specified by composition of the mixes.

B. Related Requirements:

1. Section 311000 "Site Clearing" for topsoil stripping and stockpiling.

1.2 DEFINITIONS

A. Imported Soil: Soil that is transported to Project site for use.

B. Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments, and 
other materials to produce planting soil.

C. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified as 
specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.

D. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top surface of 
a fill or backfill before planting soil is placed.

E. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil 
profile, typified by less than 1 percent organic matter and few soil organisms.

F. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the surface 
soil can be subsoil.

G. USCC: U.S. Composting Council.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at project site 

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each bulk-supplied material in sealed containers labeled with content, source, and date 
obtained; providing an accurate representation of composition, color, and texture.
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1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent, state-operated, or university-operated laboratory; 
experienced in soil science, soil testing, and plant nutrition; with the experience and capability to 
conduct the testing indicated; and that specializes in types of tests to be performed.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Regional Materials: Imported soil and soil amendments and fertilizers shall be manufactured within 
500 miles of Project site from materials that have been extracted, harvested, or recovered, as well as 
manufactured, within 500 miles of Project site.

2.2 PLANTING SOILS SPECIFIED BY COMPOSITION

A. Planting-Soil Type Manufactured soil consisting of manufacturer's basic topsoil, sandy loam according 
to USDA textures, blended in a manufacturing facility with sand, stabilized organic soil amendments, 
and other materials to produce viable planting soil.

1. Manufacturers: Supplier information and soil mixture testing reports will be made available to 
the Project Engineer for review prior to purchase and installation.  Supplier will denote origin of 
all base materials contained within the soil mixture.

2. Additional Properties of Manufacturer's Basic Soil before Amending: Soil reaction of pH 6 to 7 
containing not less than 2.0% nor more than 10.0% organic matter, according to AASHTO T 
194., friable, and with sufficient structure to give good tilth and aeration.

3. Unacceptable Properties: Manufactured soil shall not contain the following:

a. Unacceptable Materials: Concrete slurry, concrete layers or chunks, cement, plaster, 
building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing 
compound, acid, and other extraneous materials that are harmful to plant growth.

b. Unsuitable Materials: Stones, roots, plants, sod, clay lumps, and pockets of coarse sand 
that exceed a combined maximum of 5 percent by dry weight of the manufactured soil.

c. Large Materials: Stones, clods, roots, clay lumps, and pockets of coarse sand exceeding 
1-1/2 inches in any dimension.

4. Blend manufacturer's basic soil with the following soil amendments and fertilizers in the 
following quantities to produce planting soil:

a. Ratio of Loose Compost to Soil: 1:3 by volume.
b. Volume of Sand: 25%
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2.3 INORGANIC SOIL AMENDMENTS

A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium 
carbonate equivalent and as follows:

1. Class: T, with a minimum of 99 percent passing through a No. 8 sieve and a minimum of 75 
percent passing through a No. 60 sieve.

2. Class: O, with a minimum of 95 percent passing through a No. 8 sieve and a minimum of 55 
percent passing through a No. 60 sieve.

3. Form: Provide lime in form of ground limestone

B. Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with a 
minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing through a 
No. 40 sieve.

C. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.

D. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing 
through a No. 50 sieve.

E. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to 
ASTM C 33/C 33M 

2.4 ORGANIC SOIL AMENDMENTS

A. Leaf Mold Compost: Well-composted, stable, and weed-free organic matter produced by composting 
feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:

1. Decomposable organic material used in the production of compost or chipped and ground 
material including, but not limited to, green wastes, animal material, manure, biosolids and solid 
waste.

2. Reaction: pH of 5.5 to 8
3. Soluble-Salt Concentration: Less than 4dS/m.
4. Moisture Content: 35 to 55percent by weight.
5. Organic-Matter Content: 30 to 40 percent of dry weight.
6. Particle Size: Minimum of 98 percent passing through a 1/2-inch sieve.

B. Wood Derivatives: Shredded and composted, nitrogen-treated sawdust, ground bark, or wood waste; of 
uniform texture and free of chips, stones, sticks, soil, or toxic materials.

C. Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by 
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed 
seed, debris, and material harmful to plant growth.

2.5 FERTILIZERS

A. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition:
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1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by 
weight.

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports 
from a qualified testing agency.

PART 3 - EXECUTION

3.1 GENERAL

A. Place planting soil and fertilizers according to requirements in other Specification Sections.

B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, 
concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 
roofing compound, or acid has been deposited in planting soil.

3.2 PLACING MANUFACTURED PLANTING SOIL OVER EXPOSED SUBGRADE

A. General: Apply manufactured soil on-site in its final, blended condition. Do not apply materials or till 
if existing soil or subgrade is frozen, muddy, or excessively wet.

B. Subgrade Preparation: Till subgrade to a minimum depth of 8”.  Remove stones larger than 1” in any 
dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off 
Owner's property.

C. Application: Spread planting soil to total depth 6” but not less than required to meet finish grades after 
natural settlement. Do not spread if soil or subgrade is frozen, muddy, or excessively wet.

1. Lifts: Apply planting soil in lifts not exceeding 8” in loose depth for material compacted by 
compaction equipment, and not more than 4” in loose depth for material compacted by hand-
operated tampers.

D. Compaction: Compact each lift of planting soil to 75 to 82 percent of maximum Standard Proctor 
density according to ASTM D 698 except where a different compaction value is indicated on 
Drawings.

E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

3.3 APPLYING COMPOST TO SURFACE OF PLANTING SOIL

A. Application: Apply compost component of planting-soil mix 8” to surface of in-place planting soil. Do 
not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.

B. Finish Grading: Grade surface to a smooth, uniform surface plane with loose, uniformly fine texture. 
Roll and rake, remove ridges, and fill depressions to meet finish grades.
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3.4 FIELD QUALITY CONTROL

A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and inspections.

B. Perform the following tests and inspections:

1. Compaction: Test planting-soil compaction after placing each lift and at completion using a 
densitometer or soil-compaction meter calibrated to a reference test value based on laboratory 
testing according to ASTM D 698. Space tests at no less than one for each 1000 sq. ft. of in-
place soil or part thereof.

C. Soil will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

E. Label each sample and test report with the date, location keyed to a site plan or other location system, 
visible conditions when and where sample was taken, and sampling depth.

3.5 PROTECTION AND CLEANING

A. Protect areas of in-place soil from additional compaction, disturbance, and contamination. Prohibit the 
following practices within these areas except as required to perform planting operations:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Vehicle traffic.
4. Foot traffic.
5. Erection of sheds or structures.
6. Impoundment of water.
7. Excavation or other digging unless otherwise indicated.

B. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and debris 
and legally dispose of them off Owner's property unless otherwise indicated.

1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner.

END OF SECTION 329113



SOIL PREPARATION (PERFORMANCE SPECIFICATION) 329115 - 1

SECTION 329115 - SOIL PREPARATION (PERFORMANCE SPECIFICATION)

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes planting soils specified according to performance requirements of the mixes.

B. Related Requirements:

1. Section 311000 "Site Clearing" for topsoil stripping and stockpiling.

1.2 DEFINITIONS

A. CEC: Cation exchange capacity.

B. Duff Layer: A surface layer of soil, typical of forested areas, that is composed of mostly decayed 
leaves, twigs, and detritus.

C. Imported Soil: Soil that is transported to Project site for use.

D. Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments, and 
other materials to produce planting soil.

E. Organic Matter: The total of organic materials in soil exclusive of undecayed plant and animal 
tissues, their partial decomposition products, and the soil biomass; also called "humus" or "soil 
organic matter."

F. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified as 
specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant 
growth.

G. RCRA Metals: Hazardous metals identified by the EPA under the Resource Conservation and 
Recovery Act.

H. SSSA: Soil Science Society of America.

I. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top surface 
of a fill or backfill before planting soil is placed.

J. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring 
soil profile, typified by less than 1 percent organic matter and few soil organisms.

K. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the 
surface soil can be subsoil.

L. USCC: U.S. Composting Council.



SOIL PREPARATION (PERFORMANCE SPECIFICATION) 329115 - 2

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each bulk-supplied material in sealed containers labeled with content, source, and date 
obtained; providing an accurate representation of composition, color, and texture.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent, state-operated, or university-operated laboratory; 
experienced in soil science, soil testing, and plant nutrition; with the experience and capability to 
conduct the testing indicated; and that specializes in types of tests to be performed.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Regional Materials: Imported soil, manufactured planting soil and soil amendments and fertilizers 
shall be manufactured within 500 miles (800 km) of Project site from materials that have been 
extracted, harvested, or recovered, as well as manufactured, within 500 miles of Project site.

2.2 PLANTING SOILS SPECIFIED ACCORDING TO PERFORMANCE REQUIREMENTS

A. Planting-Soil Existing, on-site surface soil, with the duff layer, if any, retained and stockpiled on-site, 
modified to produce viable planting soil. Using preconstruction soil analyses and materials specified 
in other articles of this Section, amend existing, on-site surface soil to become planting soil 
complying with the following requirements:

1. Particle Size Distribution by USDA Textures: Classified as sandy loam soil according to 
USDA textures.

2. Soil Reaction : pH of 6 to 7.
3. CEC of Total Soil: Minimum 10 meq/100 mL at pH of 7.0.
4. Soluble-Salt Content: 7 dS/m measured by electrical conductivity.
5. Bulk Density: 1.2g/cu. cm to 1.3g/cu. cm at 85% compaction.
6. Total Porosity: Minimum 50 percent at 85% compaction.
7. Macro Porosity: Minimum 10 percent at 85% compaction.
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B. Planting-Soil Type: Sandy loam imported, naturally formed soil from off-site sources and consisting 
of sandy loam soil according to USDA textures; and modified to produce viable planting soil. 
Amend imported soil with materials specified in other articles of this Section to become planting soil 
complying with the following requirements:

1. Sources: Take imported, unamended soil from sources that are naturally well-drained sites 
where topsoil occurs at least 4 inches deep, not from agricultural land, bogs, or marshes; and 
that do not contain undesirable organisms; disease-causing plant pathogens; or obnoxious 
weeds and invasive plants including, but not limited to, quackgrass, Johnsongrass, poison ivy, 
nutsedge, nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy, perennial 
sorrel, and bromegrass.

2. Additional Properties of Imported Soil before Amending: Minimum of 6 percent organic-
matter content, friable, and with sufficient structure to give good tilth and aeration. Clean soil 
to be of the following:

a. Unacceptable Materials: Concrete slurry, concrete layers or chunks, cement, plaster, 
building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing 
compound, acid, and other extraneous materials that are harmful to plant growth.

b. Unsuitable Materials: Stones, roots, plants, sod, clay lumps, and pockets of coarse sand 
that exceed a combined maximum of 8 percent by dry weight of the imported soil.

c. Large Materials: Stones, clods, roots, clay lumps, and pockets of coarse sand exceeding 
2 inch in any dimension.

C. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium 
carbonate equivalent.

D. Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with a 
minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing through 
a No. 40 sieve.

E. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent 
sulfur.

F. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing 
through a No. 50 sieve.

G. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to 
ASTM C 33/C 33M.

2.3 ORGANIC SOIL AMENDMENTS

A. Compost: Well-composted, stable, and weed-free organic matter produced by composting feedstock, 
and bearing USCC's "Seal of Testing Assurance," and as follows:

1. Feedstock: Limited to leaves. USCC reaction range requirement is pH of 5.0 to 8.5.
2. Reaction: pH of 5.5 to 8.
3. Soluble-Salt Concentration: Less than 4 dS/m.
4. Organic-Matter Content: 50 to 60 percent of dry weight.

B. Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular texture, a 
pH of 3.4 to 4.8, and a soluble-salt content measured by electrical conductivity of maximum 5 dS/m.
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C. Wood Derivatives: Shredded and composted, nitrogen-treated sawdust, ground bark, or wood waste; 
of uniform texture and free of chips, stones, sticks, soil, or toxic materials.

D. Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by 
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, 
weed seed, debris, and material harmful to plant growth.

2.4 FERTILIZERS

A. Superphosphate: Commercial, phosphate mixture, soluble.

B. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fast- 
and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, 
phosphorous, and potassium.

C. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium.

PART 3 - EXECUTION

3.1 GENERAL

A. Place planting soil and fertilizers according to requirements in other Specification Sections.

B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, 
concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 
roofing compound, or acid has been deposited in planting soil.

3.2 PREPARATION OF UNAMENDED, ON-SITE SOIL BEFORE AMENDING

A. Excavation: Excavate soil from designated area(s) to a depth of 6 inches and stockpile until 
amended.

B. Unacceptable Materials: Clean soil of concrete slurry, concrete layers or chunks, cement, plaster, 
building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, acid, and 
other extraneous materials that are harmful to plant growth.

C. Unsuitable Materials: Clean soil to contain a combined maximum of 8 percent by dry weight of 
stones, roots, plants, sod, clay lumps, and pockets of coarse sand.

D. Screening: Pass unamended soil through a 2-inch sieve to remove large materials.

3.3 PLACING AND MIXING PLANTING SOIL OVER EXPOSED SUBGRADE

A. General: Apply and mix unamended soil with amendments on-site to produce required planting soil. 
Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.



SOIL PREPARATION (PERFORMANCE SPECIFICATION) 329115 - 5

B. Subgrade Preparation: Till subgrade to a minimum depth of 8. Remove stones larger than 2 inches in 
any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off 
Owner's property.

C. Mixing: Spread unamended soil to total depth of 4 inches but not less than required to meet finish 
grades after mixing with amendments and natural settlement. Do not spread if soil or subgrade is 
frozen, muddy, or excessively wet.

1. Amendments: Apply soil amendments, and fertilizer, if required, evenly on surface, and 
thoroughly blend them with unamended soil to produce planting soil.

a. Mix lime and sulfur with dry soil before mixing fertilizer.
b. Mix fertilizer with planting soil no more than seven days before planting.

2. Lifts: Apply and mix unamended soil and amendments in lifts not exceeding 8 inches in loose 
depth for material compacted by compaction equipment, and not more than 4 in loose depth 
for material compacted by hand-operated tampers.

D. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

3.4 BLENDING PLANTING SOIL IN PLACE

A. General: Mix amendments with in-place, unamended soil to produce required planting soil. Do not 
apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.

B. Preparation: Till unamended, existing soil in planting areas to a minimum depth of 6 inches Remove 
stones larger than 2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter 
and legally dispose of them off Owner's property.

C. Mixing: Apply soil amendments and fertilizer, if required, evenly on surface, and thoroughly blend 
them into full depth of unamended, in-place soil to produce planting soil.

D. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and inspections.

B. Perform the following tests:

1. Compaction: Test planting-soil compaction after placing each lift and at completion using a 
densitometer or soil-compaction meter calibrated to a reference test value based on laboratory 
testing according to ASTM D 698. Space tests at no less than one for each 1000 sq. ft of in-
place soil or part thereof.

2. Performance Testing: For each amended planting-soil type, demonstrating compliance with 
specified performance requirements. Perform testing according to "Soil-Sampling 
Requirements" and "Testing Requirements" articles.
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C. Soil will be considered defective if it does not pass tests.

D. Prepare test reports.

E. Label each sample and test report with the date, location keyed to a site plan or other location 
system, visible conditions when and where sample was taken, and sampling depth.

3.6 PROTECTION AND CLEANING

A. Protection Zone: Identify protection zones according to Section 015639 "Temporary Tree and Plant 
Protection."

B. Protect areas of in-place soil from additional compaction, disturbance, and contamination. Prohibit 
the following practices within these areas except as required to perform planting operations:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Vehicle traffic.
4. Foot traffic.
5. Erection of sheds or structures.
6. Impoundment of water.
7. Excavation or other digging unless otherwise indicated.

C. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and 
debris and legally dispose of them off Owner's property unless otherwise indicated.

1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner.

END OF SECTION 329115
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Seeding.
2. Sodding.

1.2 DEFINITIONS

A. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. It 
also includes substances or mixtures intended for use as a plant regulator, defoliant, or desiccant.

B. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with 
soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. See 
Section 329113 "Soil Preparation" and drawing designations for planting soils.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at project site. 

1.4 INFORMATIONAL SUBMITTALS

A. Certification of grass seed.

1. Certification of each seed mixture for turfgrass sod.

B. Product certificates.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A qualified landscape Installer whose work has resulted in successful turf 
establishment.

1. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress.

2. Personnel Certifications: Installer's field supervisor shall have certification in one of the 
following categories from the Professional Landcare Network:

a. Landscape Industry Certified Technician - Exterior.
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b. Landscape Industry Certified Lawncare Manager.
c. Landscape Industry Certified Lawncare Technician.

3. Pesticide Applicator: State licensed, commercial.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers 
showing weight, certified analysis, name and address of manufacturer, and indication of compliance 
with state and Federal laws, as applicable.

B. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for 
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 
sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours of 
harvesting and in time for planting promptly. Protect sod from breakage and drying.

PART 2 - PRODUCTS

2.1 SEED

A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing Seeds" for 
purity and germination tolerances.

B. Seed Species:

1. Quality: State-certified seed of grass species as listed below for solar exposure.
2. Quality: Seed of grass species as listed below for solar exposure, with not less than 85 

percent germination, not less than 95 percent pure seed, and not more than 0.5percent weed 
seed:

3. Sun and Partial Shade: Proportioned by weight as follows:

a. 4 pounds/1000 Square Feet, Kentucky Bluegrass.
b. 1.5 pounds/1000 Square Feet, Turf Type Perennial Ryegrass.
c. 2.5 pounds/1000 Square Feet, Fine Red or Chewing Fescue.

2.2 TURFGRASS SOD

A. Turfgrass Sod: Approved complying with "Specifications for Turfgrass Sod Materials" in TPI's 
"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, and 
texture that is strongly rooted and capable of vigorous growth and development when planted.

B. Turfgrass Species: Sod of grass species as follows:

a. Creeping Red Fescue
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2.3 FERTILIZERS

A. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition:

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by 
weight.

2.4 MULCHES

A. hydraulic mulches: paper fiber, straw, wood/paper fiber blend, wood fiber, and special bonded fiber 
matrix blends. 

2.5 PESTICIDES

A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having 
jurisdiction, and of type recommended by manufacturer for each specific problem and as required 
for Project conditions and application. Do not use restricted pesticides unless authorized in writing 
by authorities having jurisdiction.

PART 3 - EXECUTION

3.1 TURF AREA PREPARATION

A. General: Prepare planting area for soil placement and mix planting soil according to Section 329113 
"Soil Preparation." and Section 329115 "Soil Preparation (Performance Specification)."

B. Reduce elevation of planting soil to allow for soil thickness of sod.

C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 
before planting. Do not create muddy soil.

D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or 
otherwise disturbed after finish grading.

3.2 SEEDING

A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity 
exceeds 5 mph.

B. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.

C. Do not use wet seed or seed that is moldy or otherwise damaged.

D. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.
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E. Revise first paragraph below to suit Project. Sowing rates vary with grass species and mixtures.

F. Sow seed at a total rate as shown on Erosion and Sediment Control drawings.

G. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

H. Retain first paragraph below if straw protection is required for seeded areas.

I. Protection in paragraph below is usually required in warm, dry climates.

J. Protect seeded areas from hot, dry weather or drying winds by applying hydro mulch within 24 
hours after completing seeding operations. 

K. Provide consistent watering when rain is not adequate to promote germination. 

3.3 SODDING

A. Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or muddy.

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch or 
overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil or sod 
during installation. Tamp and roll lightly to ensure contact with soil, eliminate air pockets, and form 
a smooth surface. Work sifted soil or fine sand into minor cracks between pieces of sod; remove 
excess to avoid smothering sod and adjacent grass.

1. Lay sod across slopes exceeding 1:3.
2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as recommended 

by sod manufacturer but not less than two anchors per sod strip to prevent slippage.

C. Saturate sod with fine water spray within two hours of planting. During first week after planting, 
water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 
inches below sod.

3.4 TURF MAINTENANCE

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 
replanting, and performing other operations as required to establish healthy, viable turf. Roll, 
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. Provide 
materials and installation the same as those used in the original installation.

B. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height 
without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf 
growth in initial or subsequent mowings.

3.5 SATISFACTORY TURF

A. Turf installations shall meet the following criteria as determined by Architect:
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1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand of 
grass has been established, free of weeds and surface irregularities, with coverage exceeding 
90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches.

2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and surface 
irregularities.

B. Use specified materials to reestablish turf that does not comply with requirements, and continue 
maintenance until turf is satisfactory.

END OF SECTION 329200



PLANTS 329300 - 1

SECTION 329300 - PLANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Plants.
2. Tree-watering devices.
3. Landscape edgings.

1.2 DEFINITIONS

A. Backfill: The earth used to replace or the act of replacing earth in an excavation.

B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. Some sources classify herbicides separately from pesticides.

C. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with 
soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. See 
Section 329113 "Soil Preparation" and Section 329115 "Soil Preparation (Performance 
Specification)" for drawing designations for planting soils.

D. Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the 
stem or trunk broadens to form roots; the area of transition between the root system and the stem or 
trunk.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at project site 

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples of each type of mulch.

1.5 INFORMATIONAL SUBMITTALS

A. Product certificates.

B. Sample warranty.
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1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of plants 
during a calendar year.

1.7 QUALITY ASSURANCE

A. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on 
Project site when work is in progress.

1. Pesticide Applicator: State licensed, commercial.

B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver bare-root stock plants within 24 hours of digging. Immediately after digging up bare-root 
stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until 
planting. Transport in covered, temperature-controlled vehicles, and keep plants cool and protected 
from sun and wind at all times.

B. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from sun 
scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not bend or 
bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide protective 
covering of plants during shipping and delivery. Do not drop plants during delivery and handling.

C. Handle planting stock by root ball.

D. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting.

E. Deliver plants after preparations for planting have been completed and install immediately. If 
planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect 
(sun, filtered sun, or shade), protect from weather and mechanical damage, and keep roots moist.

1.9 WARRANTY

A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in 
materials, workmanship, or growth within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 
adequate maintenance, or neglect by Owner.

b. Structural failures including plantings falling or blowing over.

2. Warranty Periods: From date of Substantial Completion

a. Trees, Shrubs, Vines, and Ornamental Grasses: 18 months.
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b. Ground Covers, Perennials, and Other Plants: 18 months.

PART 2 - PRODUCTS

2.1 PLANT MATERIAL

A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, 
and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated on Drawings 
and complying with ANSI Z60.1; and with healthy root systems developed by transplanting or root 
pruning. Provide well-shaped, fully branched, healthy, vigorous stock, densely foliated when in leaf 
and free of disease, pests, eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and 
disfigurement.

B. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which 
begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting.

C. Perennials:  Provide healthy, disease-free plants of species and variety shown or listed, with well-
established root systems reaching to sides of the container to maintain a firm ball, but not with 
excessive root growth encircling the container. Provide only plants that are acclimated to outdoor 
conditions before delivery and that are in bud but not yet in bloom.

2.2 MULCHES

A. Organic Mulch: Ground/Shredded hardwood mulch.

2.3 PESTICIDES

A. General: Pesticide registered and approved by the EPA, acceptable to authorities having 
jurisdiction, and of type recommended by manufacturer for each specific problem and as required 
for Project conditions and application. Do not use restricted pesticides unless authorized in writing 
by authorities having jurisdiction.

2.4 TREE-WATERING DEVICES

A. Slow-Release Watering Device: Standard product manufactured for drip irrigation of plants and 
emptying its water contents over an extended time period; manufactured from UV-light-stabilized 
nylon-reinforced polyethylene sheet, PVC, or HDPE plastic.

PART 3 - EXECUTION

3.1 PLANTING AREA ESTABLISHMENT

A. General: Prepare planting area for soil placement and mix planting soil according to Section 329113 
"Soil Preparation."

B. Placing Planting Soil: Place manufactured planting soil over exposed subgrade
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C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or 
otherwise disturbed after finish grading.

3.2 EXCAVATION FOR TREES AND SHRUBS

A. Planting Pits and Trenches: Excavate circular planting pits.

1. Excavate planting pits with sides sloping inward at a 45-degree angle. Excavations with 
vertical sides are unacceptable. Trim perimeter of bottom leaving center area of bottom 
raised slightly to support root ball and assist in drainage away from center. Do not further 
disturb base. Ensure that root ball will sit on undisturbed base soil to prevent settling. Scarify 
sides of planting pit smeared or smoothed during excavation.

2. Excavate approximately three times as wide as ball diameter.
3. Excavate at least 12 inches wider than root spread and deep enough to accommodate vertical 

roots for bare-root stock.
4. Do not excavate deeper than depth of the root ball, measured from the root flare to the 

bottom of the root ball.

B. Backfill Soil: Subsoil and topsoil removed from excavations may be used for backfill of individual 
tree plantings only unless otherwise indicated.

3.3 TREE, SHRUB, AND VINE PLANTING

A. Inspection: At time of planting, verify that root flare is visible at top of root ball according to 
ANSI Z60.1. If root flare is not visible, remove soil in a level manner from the root ball to where 
the top-most root emerges from the trunk. After soil removal to expose the root flare, verify that 
root ball still meets size requirements.

B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; do 
not break.

C. Set each plant plumb and in center of planting pit or trench with root flare 2 inches adjacent finish 
grades.

1. Backfill: Planting soil for trees, use excavated soil for backfill.
2. Balled and Burlapped Stock: After placing some backfill around root ball to stabilize plant, 

carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from 
sides, but do not remove from under root balls. Remove pallets, if any, before setting. Do not 
use planting stock if root ball is cracked or broken before or during planting operation.

3. Container-Grown Stock: Carefully remove root ball from container without damaging root 
ball or plant.

4. Fabric Bag-Grown Stock: Carefully remove root ball from fabric bag without damaging root 
ball or plant. Do not use planting stock if root ball is cracked or broken before or during 
planting operation.

5. Bare-Root Stock: Support stem of each plant and spread roots without tangling or turning 
toward surface. Plumb before backfilling, and maintain plumb while working. Carefully 
work backfill around roots by hand. Bring roots into close contact with the soil.

6. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets. 
When planting pit is approximately one-half filled, water thoroughly before placing 
remainder of backfill. Repeat watering until no more water is absorbed.
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7. Continue backfilling process. Water again after placing and tamping final layer of soil.

D. Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with the 
surrounding soil on the slope; the edge of the root ball on the downhill side will be above the 
surrounding soil. Apply enough soil to cover the downhill side of the root ball.

3.4 TREE, SHRUB, AND VINE PRUNING

A. Remove only dead, dying, or broken branches. Do not prune for shape.

B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect.

C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and 
arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders; remove 
only injured, dying, or dead branches from trees and shrubs; and prune to retain natural character.

D. Do not apply pruning paint to wounds.

3.5 GROUND COVER AND PLANT PLANTING

A. Set out and space ground cover and plants other than trees, shrubs, and vines indicated on Drawings 
in even rows with triangular spacing.

B. Use planting soil for backfill.

C. Dig holes large enough to allow spreading of roots.

D. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants 
to hold water.

E. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.

F. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from 
transplanting shock.

3.6 PLANTING AREA MULCHING

A. Mulch backfilled surfaces of planting areas and other areas indicated.

1. Trees in Turf Areas: Apply organic mulch ring of 3-inch average thickness, with 24” radius 
around trunks or stems. Do not place mulch within 3 inches of trunks or stems.

2. Organic Mulch in Planting Areas: 4-inch average thickness of organic mulch [over whole 
surface of planting area, and finish level with adjacent finish grades. Do not place mulch 
within 6 inches of trunks or stems.

3.7 EDGING INSTALLATION

A. Shovel-Cut Edging: Separate mulched areas from turf areas, curbs, and paving with a 45-degree, 4- 
to 6-inch- deep, shovel-cut edge.
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3.8 INSTALLING SLOW-RELEASE WATERING DEVICE

A. Provide one device for each tree.

3.9 PLANT MAINTENANCE

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring 
planting saucers, resetting to proper grades or vertical position, and performing other operations as 
required to establish healthy, viable plantings.

B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes. Replace 
mulch materials damaged or lost in areas of subsidence.

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and 
pathogens or disease. Use integrated pest management practices when possible to minimize use of 
pesticides and reduce hazards. Treatments include physical controls such as hosing off foliage, 
mechanical controls such as traps, and biological control agents.

D. Apply pesticides and other chemical products and biological control agents according to authorities 
having jurisdiction and manufacturer's written recommendations. Coordinate applications with 
Owner's operations and others in proximity to the Work. Notify Owner before each application is 
performed.

E. Protect plants from damage due to landscape operations and operations of other contractors and 
trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace 
damaged plantings.

F. At time of Substantial Completion, verify that tree-watering devices are in good working order and 
leave them in place. Replace improperly functioning devices.

3.10 MAINTENANCE SERVICE

A. Maintenance Service: Provide maintenance by skilled employees of landscape Installer. Maintain as 
required in "Plant Maintenance" Article. Begin maintenance immediately after plants are installed 
and continue until plantings are acceptably healthy and well established, but for not less than 
maintenance period below:

1. Maintenance Period for all plant material: 18 months from date of Substantial Completion

END OF SECTION 329300
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SECTION 331415 - SITE WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Water-distribution piping and related components for fountain and ground hydrants 

B. Related Requirements:

1. Section 312000 "Earth Moving."
2. Section 131213 “Exterior Fountain”

1.2 DEFINITIONS

A. HDPE, High-density polyethylene pipe

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings:

1. Detail precast concrete vault assemblies and indicate dimensions, method of field assembly, and 
components.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: For piping and specialties including relation to other services in same area, 
drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, and elevations.

B. Field Quality-Control Submittals:

1. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each type of product indicated.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Preparation for Transport: Prepare piping, valves, meters, backflow prevention devices, and fire hydrants 
according to the following:
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1. Ensure that piping, valves, meters, backflow prevention devices, and fire hydrants are dry and 
internally protected against rust and corrosion.

2. Protect threaded ends and flange faces against damage.
3. Set piping, valves, meters, backflow prevention devices, and fire hydrants in best position for 

handling and to prevent rattling.

B. During Storage: Use precautions for piping, valves, meters, backflow prevention devices, and fire 
hydrants according to the following:

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
2. Protect from weather. Store indoors and maintain temperature higher than ambient dew point 

temperature. Support off the ground or pavement in watertight enclosures when outdoor storage is 
necessary.

C. Handling: Use sling to handle products if size requires handling by crane or lift. Rig products to avoid 
damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling 
to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of 
floor when storing inside.

F. Protect flanges, fittings, and specialties from moisture and dirt.

G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

1.7 PROJECT CONDITIONS

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to provide 
temporary water-distribution service in accordance with requirements indicated:

1. Notify Project Engineer and Owner no fewer than two business days in advance of proposed 
interruption of service.

2. Do not proceed with interruption of water-distribution service without Owner's written permission.  
Notify the project engineer in writing concurrently with request to Owner.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with requirements of utility company supplying water. 

B. Comply with standards of authorities having jurisdiction for domestic water-service piping, including 
materials, installation, testing, and disinfection.

C. Piping materials to bear label, stamp, or other markings of specified testing agency.
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D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a testing 
agency acceptable to authorities having jurisdiction, and marked for intended location and application.

E. Comply with ASTM F645 for selection, design, and installation of thermoplastic water piping.

F. All piping and appurtenances intended to convey or dispense water for human consumption are to comply 
with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction 
(AHJ), and with NSF 61/NSF 372 or are certified in compliance with NSF 61/NSF 372 by an ANSI-
accredited third-party certification body, that the weighted average lead content at wetted surfaces is less 
than or equal to 0.25 percent.

2.2 PIPING MATERIALS

A. Comply with requirements in "Piping Applications" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and service sizes.

B. Potable-water piping and components comply with NSF 14, NSF 61, and NSF 372. Include marking 
"NSF-pw" on piping.

2.3 HDPE PIPE AND FITTINGS

A. HDPE, SDR 9 Pipe: ASTM D1785.

1. HDPE, SDR 9 Socket Fittings: ASTM D2466.

2.4 PIPING JOINING MATERIALS

A. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer unless otherwise indicated.

2.5 FOUNTAIN PUMP VAULT

A. See Section 131213 “Exterior Fountain” and Drawings for additional information.

2.6 GATE VALVES

A. Gate Valves - Bronze:

1. Source Limitations: Obtain gate valves - bronze, from single manufacturer.
2. Gate Valves - OS&Y, Rising Stem: Bronze body and bonnet and bronze stem.

a. Standards: UL listed and FM Global approved.
b. Minimum Pressure Rating: 175 psi. 
c. End Connections: Threaded.

3. Gate Valves - Non rising Stem: Class 125, bronze with solid wedge.

a. Standard: MSS SP-80.
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b. End Connections: Threaded or solder.
c. Handwheel: Malleable iron.

2.7 GATE VALVE ACCESSORIES AND SPECIALTIES

A. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable 
extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom 
section with base that fits over valve and with a barrel approximately 5 inches in diameter.

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate deepest 
buried valve, and socket matching valve operating nut.

B. Indicator Posts: UL 789, FM Global approved, vertical-type, cast-iron body with operating wrench, 
extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.

2.8 GROUND HYDRANTS

A. Non freeze Ground Hydrants 

1. Standard: ASME A112.21.3M.
2. Type: Non freeze, concealed-outlet ground hydrant with box.
3. Operation: Loose key.
4. Casing and Operating Rod: Of at least length required for burial of valve below frost line.
5. Inlet: NPS 3/4 
6. Outlet: Garden-hose thread complying with ASME B1.20.7.
7. Drain: Designed with hole to drain into ground when shut off.
8. Box: Lockable pattern with cover.
9. Box and Cover Finish: Cast Iron
10. Operating Key(s): Two with each ground hydrant.

PART 3 - EXECUTION

3.1 EARTHWORK

A. Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth Moving."

3.2 PIPING APPLICATIONS

A. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may 
be used unless otherwise indicated.

B. Do not use flanges or unions for underground piping.

C. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, 
on aboveground piping and piping in vaults.
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D. Underground water-service piping NPS 1 to be the following:

1. HDPE, SDR 9 pipe; socket fittings; and solvent-cemented joints.

3.3 VALVE APPLICATIONS

A. Drawings indicate valve types to be used. 

1. Pressure-Reducing Valves: Use for water-service piping in vaults and aboveground to control 
water pressure.

2. Relief Valves: Use for water-service piping in vaults and aboveground.

a. Air-Release Valves: To release accumulated air.
b. Air/Vacuum Valves: To release or admit large volume of air during filling of piping.
c. Combination Air Valves: To release or admit air.

3. Detector Check Valves: Use for water-service piping in vaults and aboveground to detect 
unauthorized use of water.

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Provide a continuous bare copper or aluminum tracer wire not less than 0.10 inch in diameter in sufficient 
length over each separate run of nonmetallic pipe.

3.5 INSTALLATION OF PIPING

A. Water-Main Connection:

1. Existing Water meter pit, meter and backflow preventer as shown on drawings. 
2. The pit measures 37” deep with a dirt floor. 24” wide by 45” along the pipe parallel. 
3. There is a ¾” Watts back flow preventer model 009-M3 and also what appears to be a water 

hammer device. 
4. There are 2 “T” fitting- 1 exits low and has a valve and hose connection the second is plugged and 

on the vertical stand. The pipe continues up to a second “T” and 2 more hose connections.

B. Install HDPE pipe in accordance with ASTM F645 and AWWA M23.

C. Bury piping with depth of cover over top at least 36 inches, with top at least 12 inches below level of 
maximum frost penetration, and according to the following:

D. Install piping by tunneling or jacking, or combination of both, under obstructions that cannot be 
disturbed.

E. Extend piping to location of proposed ground hydrants leaving enough pipe length to make all 
connections required.  
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1. Installation of pipe and ground hydrants should be coordinated to be installed during the same 
working day. Pipe ends shall be temporarily capped and sealed to prevent soil intrusion into pipe 
system until connection is made to ground hydrant.

F. See Section 131213 “Exterior Fountain” and drawings for location of pipe, fittings, valves and connection 
for installation of the fountain.

3.6 JOINT CONSTRUCTION

A. Make pipe joints according to the following:

1. HDPE Piping Gasketed Joints: Use joining materials in accordance with AWWA C900. Construct 
joints with elastomeric seals and lubricant in accordance with ASTM D2774 or ASTM D3139 and 
pipe manufacturer's written instructions.

3.7 INSTALLATION OF ANCHORAGE

A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. Include 
anchorages for the following piping systems:

1. Gasketed-Joint, PVC Water-Service Piping: In accordance with AWWA M23.

B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous 
anchorage devices.

3.8 INSTALLATION OF VALVES

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve 
with stem pointing up and with valve box.

B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.

C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each underground valve 
and valves in vaults with stem pointing up and with vertical cast-iron indicator post.

D. UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with NFPA 24.

E. MSS Valves: Install as component of connected piping system.

F. Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.  Install full-size 
valved bypass.

G. Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet.

H. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete" for support of 
valves and piping not direct buried.
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3.9 VAULTS

A. Install precast concrete vaults in accordance with ASTM C891.

3.10 INSTALLATION OF PROTECTIVE ENCLOSURES

A. Install concrete base level and with top approximately 2 inches above grade.

B. Install protective enclosure over valves and equipment.

C. Anchor protective enclosure to concrete base.

3.11 INSTALLATION OF GROUND HYDRANTS

A. Install post-type flushing hydrants with valve below frost line and provide for drainage. Support in 
upright position. Include separate gate valve or curb valve and restrained joints in supply piping.

B. Install ground-type flushing hydrants with valve below frost line and provide for drainage. Install hydrant 
box flush with grade. Include separate gate valve or curb valve and restrained joints in supply piping.

C. Install sampling stations with valve below frost line and provide for drainage. Attach weather-resistant 
housing and support in upright position. Include separate curb valve in supply piping.

3.12 CONNECTIONS

A. Connect water-distribution piping to existing service as shown on drawings.

B. Connect water-distribution piping to interior ground hydrant and fountain piping.  Only approved straight 
tee connections shall be used at branch points.

C. Connect waste piping from concrete vault drains to Storm Utility Drainage Piping for connection to 
storm-sewer piping.

3.13 FIELD QUALITY CONTROL

A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have 
hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use 
only potable water.

B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.

1. Increase pressure in 50 psig increments and inspect each joint between increments. Hold at test 
pressure for one hour; decrease to 0 psig.  Slowly increase again to test pressure and hold for one 
more hour. Maximum allowable leakage is 2 quarts per hour per 100 joints. Remake leaking joints 
with new materials and repeat test until leakage is within allowed limits.

C. Prepare reports of testing activities.
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3.14 IDENTIFICATION

A. Install continuous underground [ detectable] warning tape during backfilling of trench for underground 
water-distribution piping. Locate below finished grade, directly over piping. Underground warning tapes 
are specified in Section 312000 "Earth Moving."

B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on main 
electrical meter panel. 

3.15 CLEANING

A. Clean and disinfect water-distribution piping as follows:

1. Purge new water-distribution piping systems and parts of existing systems that have been altered, 
extended, or repaired before use.

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method 
is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or 
do as follows:

a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of 
chlorine; isolate and allow to stand for 24 hours.

b. After standing time, flush system with clean, potable water until no chlorine remains in 
water coming from system.

c. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedure 
if biological examination shows evidence of contamination.

B. Prepare reports of purging and disinfecting activities.

END OF SECTION 331415
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pipe and fittings.
2. Non-pressure transition couplings.
3. Stormwater inlets.
4. Pipe outlets.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:

1. Catch basins and stormwater inlets.  Include plans, elevations, sections, details, frames, 
covers, and grates.

1.3 INFORMATIONAL SUBMITTALS

A. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.

B. Field quality-control reports.

1.4 PROJECT CONDITIONS

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied 
by Owner or others unless permitted.

PART 2 - PRODUCTS

2.1 PE PIPE AND FITTINGS

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10 AASHTO M 252M, Type S, with 
smooth waterway for coupling joints.

1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket 
material that mates with tube and fittings.

2. Soiltight Couplings:  AASHTO M 252M, corrugated, matching tube and fittings.
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2.2 NONPRESSURE TRANSITION COUPLINGS

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 
joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, 
and corrosion-resistant-metal tension band and tightening mechanism on each end.

B. Ring-Type, Flexible Couplings:

1. Description:  Elastomeric compression seal with dimensions to fit inside bell of larger 
pipe and for spigot of smaller pipe to fit inside ring.

2.3 CONCRETE

A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R and the following:

1. Cement:  ASTM C 150, Type II.
2. Fine Aggregate:  ASTM C 33, sand.
3. Coarse Aggregate:  ASTM C 33, crushed gravel.
4. Water:  Potable.

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water/cementitious 
materials ratio.

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

PART 3 - EXECUTION

3.1 EARTHWORK

A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving."

3.2 PIPING INSTALLATION

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping.  Location and arrangement of piping layout 
take into account design considerations.  Install piping as indicated, to extent practical.  Where 
specific installation is not indicated, follow piping manufacturer's written instructions.

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 
and couplings according to manufacturer's written instructions for use of lubricants, cements, 
and other installation requirements.

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 
connections unless direct tap into existing sewer is indicated.
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D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 
and fittings are connected.  Reducing size of piping in direction of flow is prohibited.

E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of micro tunneling.

F. Install gravity-flow, non-pressure drainage piping according to the following:

1. Install piping pitched down in direction of flow.
2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in 

direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint 
system, or cast-in-place concrete supports or anchors.

3. Install piping with 36 inches of cover unless otherwise indicated minimum cover.
4. Install PE corrugated sewer piping according to ASTM D 2321.

3.3 PIPE JOINT CONSTRUCTION

A. Join gravity-flow, non-pressure drainage piping according to the following:

1. Join corrugated PE piping according to ASTM D 3212 for push-on joints.

3.4 CONCRETE PLACEMENT

A. Place cast-in-place concrete according to ACI 318.

3.5 CONNECTIONS

A. Make connections to existing piping and underground manholes.

1. Use commercially manufactured wye fittings for piping branch connections.  Remove 
section of existing pipe; install wye fitting into existing piping; and encase entire wye 
fitting, plus 6-inch (150-mm) overlap, with not less than 6 inches (150 mm) of concrete 
with 28-day compressive strength of 3000 psi (20.7 MPa).

2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to 
DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and 
encase entire wye with not less than 6 inches (150 mm) of concrete with 28-day 
compressive strength of 3000 psi (20.7 MPa).

3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or 
to underground manholes and structures by cutting into existing unit and creating an 
opening large enough to allow 3 inches (76 mm) of concrete to be packed around 
entering connection.  Cut end of connection pipe passing through pipe or structure wall to 
conform to shape of and be flush with inside wall unless otherwise indicated.  On outside 
of pipe, manhole, or structure wall, encase entering connection in 6 inches (150 mm) of 
concrete for minimum length of 12 inches (300 mm) to provide additional support of 
collar from connection to undisturbed ground.

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi 
unless otherwise indicated.
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b. Use epoxy-bonding compound as interface between new and existing concrete and 
piping materials.

4. Protect existing piping, manholes, and structures to prevent concrete or debris from 
entering while making tap connections.  Remove debris or other extraneous material that 
may accumulate.

B. Pipe couplings and expansion joints with pressure ratings at least equal to piping rating may be 
used in applications below unless otherwise indicated.

1. Use non-pressure-type flexible couplings where required to join gravity-flow, non-
pressure sewer piping unless otherwise indicated.

a. Unshielded flexible couplings for same or minor difference OD pipes.
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD.
c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation.

3.6 IDENTIFICATION

A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for 
installation of green warning tape directly over piping and at outside edge of underground 
structures.

1. Use detectable warning tape over nonferrous piping and over edges of underground 
structures.

3.7 FIELD QUALITY CONTROL

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:

a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter.
c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration:  Water leakage into piping.
e. Exfiltration:  Water leakage from or around piping.

3. Replace defective piping using new materials and repeat inspections until defects are 
within allowances specified.

4. Reinspect and repeat procedure until results are satisfactory.

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects.
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1. Do not enclose, cover, or put into service before inspection and approval.
2. Test completed piping systems according to requirements of authorities having 

jurisdiction.
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice.
4. Submit separate report for each test.
5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities 

having jurisdiction, UNI-B-6, and the following:

a. Exception:  Piping with soiltight joints unless required by authorities having 
jurisdiction.

b. Option:  Test plastic piping according to ASTM F 1417.
c. Option:  Test concrete piping according to ASTM C 924.

C. Leaks and loss in test pressure constitute defects that must be repaired.

D. Replace leaking piping using new materials and repeat testing until leakage is within allowances 
specified.

END OF SECTION 334100
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GENERAL ELECTRICAL DEMOLITION NOTES:

1. DEMOLITION OF ALL EXISTING ELECTRICAL EQUIPMENT AND ASSOCIATED PIPING SHALL BE
COORDINATED WITH NEW WORK INSTALLATION.

2. THIS CONTRACTOR WILL BE HELD RESPONSIBLE FOR ANY/ALL DAMAGES TO EXISTING FLOORS,
FLOOR TILES, WALLS, CEILINGS, FURNISHINGS, ETC. DUE TO THE REMOVAL PROCESS OF
ELECTRICAL EQUIPMENT AND ALL ASSOCIATED ITEMS.

3. ALL MATERIAL AND EQUIPMENT REMOVED SHALL BE PROPERLY DISPOSED OF BY THE
CONTRACTOR.

4. CONTRACTOR SHALL REMOVE ALL EXISTING LIGHTING FIXTURES WHERE NEW FIXTURES ARE
SHOWN. THIS SHALL INCLUDE FITTINGS, SUPPORT DEVICES, ETC AND MAKE PROVISIONS TO
EXISTING CEILING SO THAT THE NEW FIXTURE MAY BE PROPERLY INSTALLED.

5. MAINTAIN CONTINUITY OF ALL EXISTING CIRCUITS REMAINING IN OTHER AREAS.

6. ALL EXISTING CONDUITS AND WIRING NOT BEING USED SHALL BE REMOVED BACK TO SOURCE.

7. WHERE MODIFICATIONS OR ADDITIONS TO EXISTING WORK IS TO BE DONE BY ANOTHER
CONTRACTOR, EXISTING EQUIPMENT, CONDUIT, DEVICES, SUPPORTS, AND APPURTENANCES
SHALL BE REMOVED AND REINSTALLED TO ACCOMMODATE MODIFICATIONS OR ADDITIONS. THIS
SHALL INCLUDE THE ADDITION OF DOORS, WALLS, STRUCTURAL SUPPORTS, UNITS, ETC.
COORDINATE WITH OTHER CONTRACTORS IN THE FIELD PRIOR TO WORK COMMENCING. WHERE
THE QUANTITY OF WORK CANNOT BE DETERMINED PRIOR TO BID DUE TO CONCEALED
CONDITIONS, PROVIDE $5,000 ALLOWANCE.

8. DEVICES SHOWN ARE BASED ON EXISTING DRAWINGS AND SITE SURVEY WHILE BUILDING WAS IN
OPERATION. ACTUAL LOCATIONS AND QUANTITIES MAY VARY. VERIFY IN FIELD.

9. ALL DORMANT CABLING AND WIRING SHALL BE REMOVED UNLESS NOTED AS FOR FUTURE OR AS
INSTRUCTED OTHERWISE BY OWNER.

10. COORDINATE THE REMOVAL OF THE POWER CONNECTIONS TO ALL MECHANICAL EQUIPMENT TO
BE REMOVED WITH THE MECHANICAL CONTRACTOR.

11. ALL CIRCUTI BREAKERS WHERE THE LOAD SERVING HAS BEEN REMOVED SHALL BE MARKED AS
SPARE.

12. ALL PANELBOARDS MODIFIED UNDER THE WORK SHALL RECEIVE REVISED, TYPED PANEL
SCHEDULES AS PROVIDED WITH ALL NEW PANELBOARDS.

13. REPLACE ANY DAMAGED EXISTING TO REMAIN ELECTRICAL, LIGHTING, AND LOW VOLTAGE
EQUIPMENT IN KIND.

14. EXTEND WIRING IN KIND FOR DEVICES TO BE REINSTALLED IN NEW CEILING AS NECESSARY.

15. ALL SURFACE MOUNTED DEVICES SHALL BE INSTALLED IN 1 OR 2 SECTION SURFACE MOUNTED
RACEWAY AS REQUIRED TO ACCOMODATE BOTH LOW VOLTAGE AND LINE VOLTAGE CABLES IN
THE SAME RACEWAY. REFER TO SURFACE MOUNTING DETAIL FOR MORE INFORMATION.

16. VERIFY IF BUILDING HAS PLENUM RETURN. IF PLENUM RETURN EXISTS, PROVIDE ALL EXPOSED
CABLING INSTALLED WITHIN PLENUM AS PLENUM RATED CABLE.

1

LIGHTING FIXTURE SCHEDULE

TYPE MANUFACTURER & CATALOG NUMBER

MOUNTING

DESCRIPTION WATTAGE

SURF SUS POLE HGT

P1
(LIGHT) HADCO - #VX8911-32-G3-CUSTOM COLOR-F-2-H-N-730-A-3-N-SP2-S
(POLE)  HADCO - #P1516-12-Z-T-G, GFI OUTLET TO BE PLACED 12" DOWN
FROM TOP OF POLE. GFI OUTLET TO BE ON SEPARATE CIRCUIT THAN LIGHT.

● 12'-0" LED POST TOP LIGHT AND POLE 38W

GENERAL LIGHTING FIXTURE SCHEDULE NOTES:

1. PROVIDE ALL APPROPRIATE MOUNTING HARDWARE. PROVIDE BACK/MOUNTING BOXES AS RECOMMENDED BY MANUFACTURER.
2. FIXTURE AND POLE COLOR TO MATCH KEYSTONE RIDGE BENCHES COLOR OF ITS COATINGS, INC. COLOR: PLSF 30059 (EVERGREEN).
3. FIXTURES INDICATED ARE THE BASIS OF DESIGN. ALL EQUALS SHALL HAVE THE SAME PERFORMANCE AND GENERAL SHAPE AND

OPTIONS. ALL EQUALS ARE TO BE APPROVED BY THE ARCHITECT AND ENGINEER PRIOR TO ORDERING.

MOUNTING HEIGHT NOTES:
1. MOUNTING HEIGHTS TO CENTER OF OUTLETS UNLESS OTHERWISE NOTED. IN

MASONRY CONSTRUCTION THE ABOVE MOUNTING HEIGHTS SHALL BE USED FOR
REFERENCE TO NEAREST BLOCK OF BRICK COURSING.

2. THE ABOVE MOUNTING HEIGHTS SHALL BE ADHERED TO UNLESS SPECIFICALLY
NOTED OR DETAILED OTHERWISE ON THE DRAWING OR SPECIFICATIONS.

3. A '+' BESIDE A DEVICE INDICATES THAT DEVICE IS MOUNTED ABOVE A COUNTER
OR CASEWORK. COORDINATE WITH ARCHITECTURAL ROOM ELEVATIONS,
DETAILS, AND CASEWORK CONTRACTOR.

THE ELECTRICAL SYSTEMS PRESENTED ON THE SUBSEQUENT
DRAWINGS WERE DESIGNED IN ACCORDANCE WITH THE
FOLLOWING APPLICABLE CODES AND STANDARDS
· THE NATIONAL ELECTRICAL CODE (NEC), 2014
· INTERNATIONAL BUILDING CODE (IBC), 2015
· INTERNATIONAL ENERGY CONSERVATION CODE (IECC), 2015
· ASHRAE STANDARD 90.1

ABBREVIATIONS & SYMBOL

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINISHED GRADE

ATS AUTOMATIC TRANSFER SWITCH

CT COUNTERTOP

DC DUCT COIL

DF DRINKING FOUNTAIN

EC ELECTRICAL CONTRACTOR

EF EXHAUST FAN

ERL EXISTING TO BE RELOCATED

ETD EXISTING TO BE DEMOLISHED

ETR EXISTING TO REMAIN

GC GENERAL CONTRACTOR

GF GROUND FAULT INTERRUPTER

HC HVAC CONTRACTOR

HP HEAT PUMP

HV HIGH VOLUME

KES KITCHEN EQUIPMENT SUPPLIER

MW MICROWAVE

PC PLUMBING CONTRACTOR

TVSS TRANSIENT VOLTAGE SURGE SUPPRESSER

WM WALL MOUNTED

WP WEATHERPROOF

DRAWING NOTE BY SYMBOL

LIGHTING

POST TOP LIGHT FIXTURE

CIRCUITING

JUNCTION BOX

BRANCH CIRCUIT NUMBER FOR ALL ITEMS IN THIS ROOM
UNLESS OTHERWISE INDICATED - (*) INDICATES CONNECTION
TO CIRCUIT NUMBER SHOWN NEXT TO DEVICE

DEMOLITION DRAWING LINETYPE DESIGNATIONS

EXISTING TO REMAIN

EXISTING TO BE REMOVED

NOTE:
NOT ALL ABBREVIATIONS AND SYMBOLS INDICATED MAY APPEAR ON THESE
CONTRACT DRAWINGS. THIS IS FOR REFERENCE ONLY.

JB

P-1
ROOM #

ROOM NAME

CONTROL EQUIPMENT

MANUAL MOTOR STARTER - OVERLOADS SIZED TO
ACCOMODATE MOTOR - 4'-0" AFF UNLESS OTHERWISE NOTED

COMBINATION MOTOR STARTER - TYPE/SIZE/NEMA
ENCLOSURE AS INDICATED - MOUNT 4'-6" AFF TO CENTERLINE
OF OPERATING HANDLE. PROVIDE OVERCURRENT AND
OVERLOADS IN ACCORDANCE WITH MANUFACTURERS'
RECOMMENDATIONS FOR MOTOR HP

MOTOR - HORSEPOWER AS INDICATED

DISCONNECT SWITCH - AMPS/POLES/FUSES/NEMA
ENCLOSURE AS INDICATED - MOUNT 4'-6" AFF TO CENTERLINE
OR OPERATING HANDLE

TRANSFORMER

M

T

30/3/NF/12

FVNR/SIZE1/3R

MS

STANDARD MOUNTING HEIGHTS

9" BELOW
FINISHED
CEILING

WALL-MOUNTED CLOCKS, PROGRAM
BELLS, (OR AS SHOWN ON
ARCHITECTURAL DETAIL)

6" ABOVE DOOR NURSE CALL DOME LIGHT

6" ABOVE FIRE
HOUSE

CABINET
RED SIGNAL LIGHT

10'-0"
BATTERY LIGHTING UNITS AND REMOVE
WALL MOUNTED LIGHT HEADS (OR 1'-0"
BELOW FINISHED CEILING OF TOP UNIT)

8'-6" PENDANT-HUNG INDUSTRIAL AND STRIP
LIGHTING FIXTURES

7'-8"+
TELEVISION OUTLET AND SERVICE
RECEPTACLE - FOR SHELF MOUNTED
T.V. IN BEDROOMS

7'-6" OR 6" BELOW FINISHED CEILING,
WHICHEVER IS LOWER

CENTER ABOVE
DOOR OR WINDOW

OPENING

WARNING AND SIGNALING
FIXTURES/SIGNS

6'-8"

OR 6" BELOW FINISHED CEILING
WHICHEVER IS LOWER. FIRE ALARM
SIGNAL DEVICES AND ILLUMINATED FIRE
SIGNALS

6'-6"

TOP OF FLUSH AND SURFACE MOUNTED
ELECTRICAL LIGHTING OR POWER
PANELBOARDS AND TELEPHONE
CABINETS

6'-3"
TOP OF BACK-MOUNTED WALL EXIT
FIXTURES (NOT MOUNTED ABOVE
DOORS)

6'-0"
TOP OF HIGHEST ELECTRICAL SAFETY
DISCONNECT SWITCHES, MAGNETIC
STARTERS, CONTACTORS

4'-6"

CENTERLINE OF OPERATING HANDLE
FOR WALL MOUNTED DISCONNECT
SWITCHES AND MOTOR STARTERS;
WALL MOUNTED TELEPHONE AND PAY
STATIONS (3'-6" AT HANDICAP
LOCATIONS VERIFY EXACT HEIGHT
PRIOR TO ROUGH-IN)

3'-10"

WALL PHONE, ELECTRICAL DEVICE
LIGHTING SWITCHES, MANUAL MOTOR
STARTERS, SECURITY CARD, AND GFI
RECEPTACLES IN TOILET ROOMS OR
FOR SEPERATE SINKS NOT IN
CASEWORK

3'-6" FIRE ALARM PULL STATIONS

2'-0"
ELECTRICAL RECEPTACLES WITHIN
MECHANICAL SPACES, ELECTRICAL,
AND ELEVATOR ROOMS

1'-6"
ELECTRICAL RECEPTACLES,
TELEPHONE OUTLETS, DATA OUTLETS,
TELEPHONE/DATA OULETS

0" FINISHED FLOOR

CT

W

#

F

F

F

M

S

MS

SITE WORK

UTILITY POLE

POLE MOUNTED AREA LIGHTING FIXTURE

MANHOLE

GROUND ROD

MH

PANELBOARDS

SURFACE MOUNTED PANEL

FLUSH MOUNTED PANEL

EXISTING SURFACE MOUNTED PANEL

EXISTING FLUSH MOUNTED PANEL

WIRING DEVICES

SINGLE POLE SWITCH - 3'-10" AFF UNLESS OTHERWISE NOTED

3-WAY SWITCH - 3'-10" AFF UNLESS OTHERWISE NOTED

4-WAY SWITCH - 3'-10" AFF UNLESS OTHERWISE NOTED

KEY SWITCH - 3'-10" AFF UNLESS OTHERWISE NOTED

SPRING WOUND TIME SWITCH, 5-MINUTE MAXIMUM DURATION
- 3'-10" AFF UNLESS OTHERWISE NOTED

SPRING WOUND TIME SWITCH, 1-HOUR MAXIMUM DURATION -
3'-10" AFF UNLESS OTHERWISE NOTED

DIMMER SWITCH - 3'-10" AFF UNLESS OTHERWISE NOTED

MANUAL MOTOR STARTER SWITCH - 3'-10" AFF UNLESS
OTHERWISE NOTED

3-WAY DIMMER SWITCH - 3'-10" AFF UNLESS OTHERWISE
NOTED

OCCUPANCY SENSOR SWITCH - 3'-10" AFF UNLESS OTHERWISE
NOTED

PILOT LIGHT SWITCH - 3'-10" AFF UNLESS OTHERWISE NOTED

MANUAL OVERRIDE

SWITCH WITH OCCUPANCY SENSOR AND DIMMING CAPABILITY
- 3'-10" AFF UNLESS NOTED OTHERWISE

DUAL TECHNOLOGY OCCUPANCY SENSOR - 360°

DUAL TECHNOLOGY OCCUPANCY SENSOR - CORRIDOR
PATTERN

DUAL TECHNOLOGY OCCUPANCY SENSOR - CORNER MOUNT

CEILING MOUNTED DAYLIGHT SENSOR

MULTIPLE BUTTON DIGITAL CONTROL STATION WITH ON/OFF -
3'-10" AFF UNLESS OTHERWISE NOTED

DUPLEX RECEPTACLE - NEMA 5-20R, MOUNT 1'-6" AFF UNLESS
OTHERWISE NOTED

COUNTERTOP DUPLEX RECEPTACLE MOUNT 3" ABOVE
BACKSPLASH OR AT 3'-10"

TAMPERPROOF DUPLEX RECEPTACLE - NEMA 5-20R, MOUNT
1'-6" AFF UNLESS OTHERWISE NOTED

DUPLEX RECEPTACLE WITH USB PORT - MOUNT AT 1'-6"
UNLESS OTHERWISE NOTED

SINGLE RECEPTACLE - MOUNT 1'-6" AFF UNLESS OTHERWISE
NOTED

GFI DUPLEX RECEPTACLE - MOUNT AT 1'-6" AFF UNLESS
OTHERWISE NOTED

DUPLEX RECEPTACLE WITH TOP SWITCHED - 1'-8" AFF UNLESS
OTHERWISE NOTED

QUAD RECEPTACLE - NEMA 5-20R, MOUNT 1'-6" AFF UNLESS
OTHERWISE NOTED

SINGLE PHASE SPECIAL RECEPTACLE - MOUNT 1'-6" AFF
UNLESS OTHERWISE NOTED

THREE PHASE SPECIAL RECEPTACLE - MOUNT 1'-6" AFF
UNLESS OTHERWISE NOTED

FLOOR MOUNTED DUPLEX RECEPTACLE

COMBINATION POWER/COMMUNICATIONS FLOOR BOX -
DEVICES AS INDICATED

CORD REEL

TELEVISION CABLE OUTLET

OS

S
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OS
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Dos

TV

R

S

4S

KS

T5S

TS

DS

MS

3DS

OSS

PS

MOS

S

OS

LCS

GENERAL NOTES:

1. CONTRACTOR SHALL PROVIDE BRANCH CIRCUIT WIRING TO ALL ITEMS WHICH REQUIRE ELECTRICAL CONNECTIONS.
WHERE BRANCH CIRCUIT WIRING IS NOT SHOWN, CONTRACTOR SHALL CONNECT ITEMS TO THE CIRCUITS INDICATED.
EXACT ROUTING OF CONDUITS AND WIRING SHALL BE DETERMINED BY THE CONTRACTOR IN ACCORDANCE WITH THE
NATIONAL ELECTRICAL CODE AND SPECIFICATIONS.

2. CONTRACTOR SHALL USE ONLY THOSE WIRING METHODS ALLOWED IN THE SPECIFICATIONS.

3. A MAXIMUM OF 3 CIRCUITS SHALL BE RUN IN ONE CONDUIT, CIRCUITS MUST BE ON SEPARATE PHASES. CIRCUITS SHALL
NOT SHARE A COMMON NEUTRAL.

4. MINIMUM WIRE SIZE SHALL BE #12AWG. MINIMUM CONDUIT SIZE SHALL BE 3/4".

5. THE ELECTRICAL CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS AND CONDITIONS AT THE SITE.

6. ALLOW CLEAR SPACE IN FRONT OF ALL PANELBOARDS, SWITCHBOARDS, ELECTRICAL EQUIPMENT, ETC., AS REQUIRED
BY NEC.

7. ELECTRICAL CONTRACTOR TO SUPPLY ALL GROUNDING & BONDING REQUIREMENTS PER NEC.

8. ELECTRICAL CONTRACTOR SHALL UNCONDITIONALLY GUARANTEE IN WRITING ALL MATERIALS EQUIPMENT AND
WORKMANSHIP FOR A PERIOD OF ONE YEAR FROM DATE OF ACCEPTANCE BY OWNER.

9. THE ELECTRICAL CONTRACTOR SHALL SUBMIT TO THE ARCHITECT & ENGINEER AS-BUILT DRAWINGS AND OPERATION
AND MAINTENANCE MANUALS INCLUDING ALL NAMEPLATE DATA, WIRING DIAGRAMS, MAINTENANCE INSTRUCTIONS AND
PARTS LIST UPON PROJECT COMPLETION.

10. ELECTRICAL CONTRACTOR SHALL MAINTAIN A CLEAN AND SAFE WORK AREA AT ALL TIMES. ALL SAFETY PROCEDURES
AND ENFORCEMENT IS THE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR SHALL CONFORM TO ALL OSHA
STANDARDS.

11. ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR ALL ACCESS PANELS NECESSARY FOR A CODE COMPLIANT
INSTALLATION.

12. ENSURE ALL CONTACTORS ARE LABELED WITH LOADS CONTROLLED. ALL CONTACTORS SHALL BE LOCATED NEAR
ELECTRICAL PANEL.

13. THESE DRAWINGS AND SPECIFICATIONS ARE NOT INTENDED TO SHOW THE LOCATION OF EVERY WIRE, CONDUIT,
FITTING, ETC., BUT IS UNDERSTOOD THAT THE CONTRACTOR SHALL FURNISH AND INSTALL ALL MATERIALS AND LABOR
FOR COMPLETE WORKABLE SYSTEMS UNLESS NOTED OTHERWISE IN THIS SPECIFICATION OR ON THE DRAWINGS.

14. CONTRACTOR SHALL PROVIDE BUT NOT BE LIMITED TO:

14.1. COMPLETE SYSTEM OF WIRING FOR LIGHT AND POWER INSTALLATION.
14.2. ALL PANELS, DISCONNECTS, RECEPTACLES, OUTLETS AND PLATES FOR SAME, FEEDERS FROM PANELS AND

RELATED APPURTENANCES.
14.3. LIGHTING FIXTURES, LAMPS, BALLASTS AND APPURTENANCES.

15. DESIGN DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL OFFSETS, BENDS, ELBOWS, FITTINGS OR OTHER
SPECIFIC ELEMENTS WHICH MAY BE REQUIRED FOR COMPLETE INSTALLATION OF THE WORK. SUCH WORK MAY BE
ACCOMPLISHED AT THE SITE. ADDITIONAL BENDS, OFFSETS AND CONDUIT AS REQUIRED BY VERTICAL AND
HORIZONTAL EQUIPMENT LOCATIONS OR OTHER JOB CONDITIONS SHALL BE PROVIDED TO COMPLETE THE WORK AT
NO ADDITIONAL COST TO OWNER.

16. EXCEPT WHERE SHOWN IN DIMESIONAL DETAIL, THE LOCATIONS OF RECEPTACLES, LIGHTS, AND OTHER EQUIPMENT
SHOWN ON PLANS ARE APPROXIMATE. THE EXACT LOCATION SHALL BE DETERMINED IN THE FIELD.

17. FIELD VERIFY EXISTING CONDITIONS AND COORDINATE ALL WORK WITH ALL OTHER TRADES, AND ACTUAL CONDITIONS
IN FIELD.
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PROPOSED KIOSK/FOUNTAIN
CONTROL PANEL PROVIDED BY
GEFCO INSTALLED & WIRED BY E.C.
REFER TO FOUNTAIN PLANS FOR
ADDITIONAL INFORMATION.

6

PROPOSED 4'x4' IN GROUND VAULT
WITH FOUNTAIN PUMP. REFER TO
FOUNTAIN PLANS FOR ADDITIONAL
INFORMATION.
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PROVIDE HAND HOLE.
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PROVIDE HAND HOLE.
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RECEPTACLE CIRCUIT
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RECEPTACLE CIRCUIT

SITE PLAN - ELECTRICAL
SCALE: 1" = 20'-0"

PROVIDE OUTDOOR GROUND BOX WITH TWO
DUPLEX RECEPTACLES, LOCKABLE COVER &
ALLOWS POWER CORDS OUT WHEN CLOSED.
BASIS OF DESIGN: WIREMOLD #XB814C520C2BK.

PROVIDE DEDICATED 20A-1P CIRCUIT WITH GFCI
CIRCUIT BREAKER. SEE PANEL SCHEDULE FOR
WIRE SIZE AND ADDITIONAL INFORMATION.

PROVIDE AND CONNECT TO 20A-2P CIRCUIT
BREAKER IN EXISTING PANEL 'PP'. WIRE LIGHTING
CIRCUIT THROUGH EXISTING LIGHTING
CONTACTOR. SEE PANEL SCHEDULE FOR WIRE
SIZE AND ADDITIONAL INFORMATION.

PROVIDE DEDICATED 20A-1P CIRCUIT FOR KIOSK
POWER. SEE PANEL SCHEDULE FOR WIRE SIZE
AND ADDITIONAL INFORMATION.

PROVIDE AND CONNECT TO 60A-2P CIRCUIT
BREAKER IN EXISTING PANEL 'PP' FOR FOUNTAIN
CONTROL PANEL. SEE PANEL SCHEDULE FOR
WIRE SIZE AND ADDITIONAL INFORMATION.

PROVIDE 1" CONDUIT WITH 10#12 & 1#8G. FROM
CONTROL PANEL TO PULL BOX IN PUMP STATION
VAULT. REFER TO FOUNTAIN PLANS FOR
ADDITIONAL INFORMATION. MAKE ALL FINAL
TERMINATIONS PER FOUNTAIN MANUFACTURERS
WIRING DIAGRAM.

PROVIDE 1" CONDUIT WITH 2#10 & 1#10G. & 1#9842
BELDEN CABLE FROM CONTROL PANEL TO
JUNCTION BOX FOR LIGHTS. REFER TO FOUNTAIN
PLANS FOR ADDITIONAL INFORMATION. MAKE ALL
FINAL TERMINATIONS PER FOUNTAIN
MANUFACTURERS WIRING DIAGRAM.

NOTES BY SYMBOL:       
(THIS DRAWING ONLY)

1

#

JOB:
1036622.000

COPYRIGHT 2022

DRAWN:

SCALE:
AS NOTED

DATE:
01/10/2023

P MGR:

APPRD:

CHK

DSGN:

R
E

V
IS

IO
N

S
D

A
TE

B
Y

SHEET:

C
E

N
TR

E
 P

A
R

K
 IM

P
R

O
V

E
M

E
N

TS
C

IT
Y

 O
F 

R
E

A
D

IN
G

C
IT

Y
 O

F 
R

E
A

D
IN

G
, B

E
R

K
S

 C
O

U
N

TY
, P

A

SPL

E-1

S
IT

E
 P

LA
N

 - 
E

LE
C

TR
IC

A
L

JAP SPL

SPL

JAP

2

3

4

5

6

7

AutoCAD SHX Text
FILENAME: C:\Users\jpanzarella\ACCDocs\Barry Isett and Associates\1036622.000_Centre_Park_Revitalization\Project Files\MEP-CAD\E_Site_Drawings.dwg - January 24, 2023 8:51 AM



JOB:
1036622.000

COPYRIGHT 2022

DRAWN:

SCALE:
AS NOTED

DATE:
01/10/2023

P MGR:

APPRD:

CHK

DSGN:

R
E

V
IS

IO
N

S
D

A
TE

B
Y

SHEET:

C
E

N
TR

E
 P

A
R

K
 IM

P
R

O
V

E
M

E
N

TS
C

IT
Y

 O
F 

R
E

A
D

IN
G

C
IT

Y
 O

F 
R

E
A

D
IN

G
, B

E
R

K
S

 C
O

U
N

TY
, P

A

SPL

E-2

E
LE

C
TR

IC
A

L 
S

C
H

E
D

U
LE

S
 &

 D
E

TA
IL

S

JAP SPL

SPL

JAP

1/2"

1"
HANDHOLE

GROUND BOUNDING
JUMPER

ANCHOR
BOLTS

REINFORCING
RODS

GRADE
4'

-0
"

P.V.C. CONDUIT FOR
BRANCH WIRING

SONOTUBE POURED CONCRETE BASE BY
ELECTRICAL CONTRACTOR INCREASE DIAMETER
AS REQUIRED TO SUIT BOLT CIRCLE, DIAMETER
OF FIXTURE POLE BASE COVER AND INCLUDE
A 1" CHAMFERED EDGE AROUND BASE.

DEFORMED RE-BAR
2'-0" BELOW BASE

PROVIDE GROUT BETWEEN
BASE COVER & TOP OF CONCRETE

POST TOP LIGHT BASE DETAIL

NO SCALE

(EX) PANEL:  PP                                      BUS AMP:  100A                                   AMPS MAIN BREAKER: 100A

MOUNTING:  SURFACE                                PHASE: 1           WIRE: 3               VOLTAGE:  240/120                   AIC: EXISTING

CKT CIRCUIT DESCRIPTION
BREAKER WIRE GND

COND
LOAD KVA/PH LOAD

COND
GND WIRE BREAKER

CIRCUIT DESCRIPTION CKT
P AMP NO SIZE SIZE KVA A B KVA SIZE SIZE NO AMP P

1 SPARE (EXISTING PARK LIGHTS) 1 30 0.0 0.0 0.0 30 1 SPARE (EXISTING PARK LIGHTS) 2

3 SPARE (EXISTING PARK LIGHTS) 1 30 0.0 0.0 0.0 30 1 EXISTING (STREET LIGHTS) 4

5
** PARK LIGHTS 2 20 2 8 8 1"

0.3 0.3 0.0 20 1 EXISTING (TIME CLOCK/CONTACTOR) 6

7 0.3 0.3 0.0
90 2 SPARE (EXISTING QUAZITE BOXES)

8

9 *  IN-GROUND POWER BOX (GFCI) 1 20 2 6 6 1" 0.4 0.4 0.0 10

11 ** KIOSK POWER 1 20 2 10 10 3/4" 0.5 6.2 5.7
1 1/2" 8 6 3 60 2 * FOUNTAIN CONTROL PANEL (GFCI)

12

13 ** POLE RECEPTACLES 1 20 2 10 10 3/4" 0.4 6.1 5.7 14

15 ** POLE RECEPTACLES 1 20 2 10 10 3/4" 0.4 0.9 0.5 3/4" 8 8 2 20 1 ** POLE RECEPTACLES 16

17 ** POLE RECEPTACLES 1 20 2 8 8 3/4" 0.4 0.9 0.5 3/4" 8 8 2 20 1 ** POLE RECEPTACLES 18

19 ** POLE RECEPTACLES 1 20 2 8 8 3/4" 0.4 0.7 0.4 3/4" 8 8 2 20 1 ** POLE RECEPTACLES 20

21 PREPARED SPACE 1 0.0 0.0 0.0 1 PREPARED SPACE 22

23 PREPARED SPACE 1 0.0 0.0 0.0 1 PREPARED SPACE 24

25 PREPARED SPACE 1 0.0 0.0 0.0 1 PREPARED SPACE 26

27 PREPARED SPACE 1 0.0 0.0 0.0 1 PREPARED SPACE 28

29 PREPARED SPACE 1 0.0 0.0 0.0 1 PREPARED SPACE 30

31 PREPARED SPACE 1 0.0 0.0 0.0 1 PREPARED SPACE 32

TOTAL KVA/PHASE 7.6 8.1 * DENOTES - PROVIDE NEW GFCI CIRCUIT BREAKER AS INDICATED IN EXISTING PANEL
SPACE. AIC RATING AND BREAKER TYPE SHALL MATCH EXISTING.
** DENOTES - PROVIDE NEW CIRCUIT BREAKER AS INDICATED IN EXISTING PANEL
SPACE. AIC RATING AND BREAKER TYPE SHALL MATCH EXISTING.

TOTAL KVA PANEL 15.7

TOTAL AMPS PANEL 66

4"

2' - 0"
MIN

12"
MIN

TOP OF FINISHED
GRADE

MAGNETIC WARNING
TAPE

SUITABLE
COMPACTED
BACKFILL TO MEET
LOCAL CODE
REQUIREMENTS

4"4"

NOTE: ELECTRICAL CONTRACTOR RESPONSIBLE
FOR CONCRETE, TENCHING AND BACKFILLING

CONDUIT DIRECT BURY DETAIL

NO SCALE
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PART 1 - GENERAL
ELECTRICAL SPECIFICATIONS

PART 2 - PRODUCTS

PART 3 - EXECUTION

A. IT IS THE INTENT OF THESE SPECIFICATIONS AND ACCOMPANYING DRAWINGS TO
GENERALLY DESCRIBE THE WORK NECESSARY FOR THE INSTALLATION OF A
COMPLETE ELECTRICAL, LIGHTING, AND POWER SYSTEM.

B. THESE DRAWINGS AND SPECIFICATIONS ARE NOT INTENDED TO SHOW THE
LOCATION OF EVERY WIRE, CONDUIT, FITTING, ETC., BUT IS UNDERSTOOD THAT
THE CONTRACTOR SHALL FURNISH AND INSTALL ALL MATERIALS AND LABOR FOR
COMPLETE WORKABLE SYSTEMS UNLESS NOTED OTHERWISE IN THIS
SPECIFICATION OR ON THE DRAWINGS.

C. CONTRACTOR SHALL PROVIDE BUT NOT BE LIMITED TO:

1. COMPLETE SYSTEM OF WIRING FOR LIGHT AND  POWER, PLUMBING
EQUIPMENT INSTALLATION.

2. ALL PANELS, SWITCHBOARDS, MOTOR CONTROLLERS, TRANSFORMERS,
DISCONNECTS, RECEPTACLES, SWITCHES, OUTLETS AND  PLATES FOR SAME,
FEEDERS FROM PANELS AND RELATED APPURTNENANCES.

3. LIGHTING FIXTURES, LAMPS, BALLASTS AND APPURTENANCES.

D. DESIGN DRAWINGS ARE DIAGRAMMATIC AND DO NOT SHOW ALL OFFSETS, BENDS,
ELBOWS, FITTINGS OR OTHER SPECIFIC ELEMENTS WHICH MAY BE REQUIRED FOR
COMPLETE INSTALLATION OF THE WORK. SUCH WORK MAY BE ACCOMPLISHED AT
THE SITE. ADDITIONAL BENDS, OFFSETS AND CONDUIT AS REQUIRED BY VERTICAL
AND HORIZONTAL EQUIPMENT LOCATIONS OR OTHER JOB CONDITIONS SHALL BE
PROVIDED TO COMPLETE THE WORK AT NO ADDITIONAL COST TO THE OWNER.

E. EXCEPT WHERE SHOWN IN DIMENSIONAL DETAIL, THE LOCATIONS OF SWITCHES,
RECEPTACLES, LIGHTS AND OTHER EQUIPMENT SHOWN ON PLANS ARE
APPROXIMATE. SUCH ITEMS SHALL BE PLACED SO AS TO ELIMINATE
INTERFERENCE WITH DUCTS, PIPING AND EQUIPMENT. THE EXACT LOCATION
SHALL BE DETERMINED IN THE FIELD. ALL DOOR SWINGS SHALL BE VERIFIED SO
THAT LIGHT SWITCHES ARE PROPERLY LOCATED.

F. FIELD VERIFY EXISTING CONDITIONS AND COORDINATE ALL WORK WITH ALL
OTHER TRADES, AND ACTUAL CONDITIONS IN FIELD.

G. ALL DEBRIS MATERIAL RESULTING FROM NEW WORK SHALL, UNLESS OTHERWISE
INDICATED, BECOME THE PROPERTY OF THE CONTRACTOR AND SHALL BE
REMOVED FROM THE PREMISES BY HIM.

A. PROVIDE (FURNISH AND INSTALL) ALL WORK SPECIFIED OR INDICATED, IN
CONFORMANCE WITH THE MANUFACTURER'S PUBLISHED INSTALLATION
INSTRUCTIONS, COMPLETE WITH ALL APPURTENANCES, ARRANGED TO MEET JOB
CONDITIONS, FOR COMPLETE OPERATING SYSTEMS IN ACCORDANCE WITH THE
NATIONAL ELECTRIC CODE (NEC) AND ALL OTHER LOCAL CODES/REGULATIONS.  ALL
EQUIPMENT AND MATERIALS INSTALLED SHALL BEAR THE LABEL OF THE
UNDERWRITER'S LABORATORIES, INC., WHERE SO REQUIRED BY THE NFPA
REGULATIONS.

A. APPROVAL OF MATERIALS AND EQUIPMENT WILL BE BASED ON THE
MANUFACTURER'S PUBLISHED DATA. PROOF THAT THE ITEMS FURNISHED
CONFORM TO THE SPECIFIED REQUIREMENTS AS INDICATED BELOW SHALL BE
SUBMITTED FOR APPROVAL.

B. WHERE MATERIAL AND EQUIPMENT ARE SPECIFIED TO CONFORM TO THE
STANDARDS OF THE UNDERWRITER'S LABORATORIES (UL), INC., THE UL LABEL OR
LISTING WILL BE ACCEPTABLE AS SUFFICIENT EVIDENCE THAT THE ITEMS CONFORM
TO REQUIREMENTS.

C. EQUIPMENT DESIGN, FABRICATION, TESTING, PERFORMANCE AND INSTALLATION
SHALL, UNLESS SHOWN OTHERWISE, COMPLY WITH AND MEET ALL THE APPLICABLE
REQUIREMENTS OF NFPA 70 (THE NEC), ANSI C2, REFERENCED INDUSTRIAL CODES
AND STANDARDS AND LOCAL CODES HAVING JURISDICTION.

A. ALL MATERIALS SHALL BE NEW. THE CONTRACTOR MAY SELECT DEVICES AS
INDICATED ON THESE DRAWINGS. SUBSTITUTES MAY BE SUBMITTED AND USED
WITH WRITTEN APPROVAL OF OWNER/ARCHITECT/ENGINEER. SUBMIT SHOP
DRAWINGS TO OWNER/ARCHITECT/ENGINEER FOR APPROVAL.

B. SHOP DRAWINGS SHALL INCLUDE BUT ARE NOT LIMITED TO:

1. LIGHTING FIXTURES

2. RECEPTACLES, BOXES, ENCLOSURES

3. SERVICE EQUIPMENT

4. PANELBOARDS

5. CONDUIT,WIRING, FITTINGS

6. DISCONNECT SWITCHES

7. TIME CLOCKS, PHOTOCELLS AND LIGHTING CONTACTOR

C. SUBMITTALS SHALL BE MADE FOR THE EQUIPMENT LISTED ABOVE. THE ARCHITECT
SHALL MAKE THE ULTIMATE DECISION ON COLOR AND FINISH FOR ALL DEVICES
SUCH AS RECEPTACLES, SWITCHES, SWITCH PLATES, AS WELL AS ANY OTHER
CONTROL DEVICES. THIS APPROVAL SHALL BE MADE BEFORE ANY ITEMS ARE
ORDERED.

D. PRODUCT REQUIREMENTS: MATERIALS AND EQUIPMENT TO BE PROVIDED SHALL BE
THE STANDARD CATALOGED PRODUCTS OF MANUFACTURERS REGULARLY
ENGAGED IN THE MANUFACTURE OF THE PRODUCTS. MATERIALS AND EQUIPMENT
SHALL MEET THE SPECIFIED AND DETAILED REQUIREMENTS INDICATED, BE
SUITABLE FOR THE INSTALLATION SHOWN AND SHALL REPRESENT PRODUCTS THAT
HAVE BEEN IN SATISFACTORY USE AT LEAST TWO YEARS. PRODUCTS NOT MEETING
ALL SPECIFIED REQUIREMENTS WILL NOT BE ACCEPTED.

E. OWNER INSTRUCTION AND OPERATION MANUALS SHALL BE PROVIDED TO INSTRUCT
IN THE PROPER OPERATION AND MAINTENANCE OF ALL WORK. PROVIDE A MINIMUM
OF (3) THREE OPERATING MANUALS FOR ALL WORK.

A. ALL WORK AND MATERIALS SHALL CONFORM TO ALL CODES, ORDINANCES,
REGULATIONS, STANDARDS AND RULES. ALL PERMITS, UTILITY FEES AND COSTS,
INSPECTION CERTIFICATES AND APPROVALS SHALL BE SECURED AND PAID BY THE
CONTRACTOR.

B. WORK SHALL NOT BE COVERED UP NOR ENCLOSED UNTIL IT HAS BEEN INSPECTED,
TESTED AND APPROVED. ANY WORK THAT IS ENCLOSED OR COVERED UP BEFORE
SUCH INSPECTION AND TEST, SHALL BE UNCOVERED. AFTER IT HAS BEEN
INSPECTED AND APPROVED, ALL UNCOVERED ITEMS SHALL BE RESTORED TO ITS
ORIGINAL COVERED CONDITION AT NO ADDITIONAL COST TO THE OWNER.

C. SECURE ELECTRICAL INSPECTION CERTIFICATE FROM AUTHORIZED AGENT.

A. PLAN CONSTRUCTION SCHEDULE TO COORDINATE WITH ALL OTHER TRADES,
UNLESS A SCHEDULED CHANGE HAS BEEN ARRANGED WITH THE
OWNER/ARCHITECT/ENGINEER.

B. COORDINATION SHALL INCLUDE ADEQUATE CLEARANCES FOR THE INSTALLATION
AND MAINTENANCE OF EQUIPMENT AND PHYSICAL AND ELECTRICAL
REQUIREMENTS OF ITEMS OR EQUIPMENT REQUIRING CONNECTIONS.

A. EQUIPMENT AND MATERIALS STORED AT THE SITE, PRIOR TO FINAL INSTALLATION,
SHALL BE FULLY PROTECTED FROM DAMAGE, DIRT, DEBRIS, AND WEATHER. DENTS,
MARRED FINISHES AND OTHERWISE DAMAGED EQUIPMENT SHALL BE REPAIRED TO
ITS ORIGINAL CONDITION OR REPLACED.

A. SECURE ALL EQUIPMENT, DEVICES AND RACEWAYS.

B. ELECTRICAL COMPONENTS AND SYSTEMS AND THEIR ATTACHMENTS SHALL BE
DESIGNED TO RESTRAIN SEISMIC FORCES AS REQUIRED BY ALL AUTHORITIES AND
LOCAL ORDINANCES HAVING JURISDICTION

C. ALL CONDUITS SHALL BE SECURELY FASTENED WITHIN 3 FEET OF EACH OUTLET
BOX, JUNCTION BOX, CABINET, FITTING OR END OF CONDUIT, OR AS SHOWN ON THE
DRAWINGS.

D. SUPPORTS SHALL BE HOT-DIPPED GALVANIZED STEEL OR AS INDICATED ON THE
DRAWINGS.

E. DO NOT FASTEN SUPPORTS TO PIPES, DUCTS, MECHANICAL EQUIPMENT OR
CONDUIT.

A. ALL ELECTRICAL EQUIPMENT SHALL BE IDENTIFIED AS HEREIN SPECIFIED AND
INDICATED ON THE DRAWINGS. EQUIPMENT TO BE IDENTIFIED SHALL INCLUDE, BUT
NOT BE LIMITED TO THE FOLLOWING:

1. ELECTRICAL POWER AND BRANCH CIRCUIT CONDUCTORS

2. FEEDER CONDUITS

3. OUTLET BOXES (COVER PLATES)

4. PANELBOARDS

5. DISCONNECTS

B. NAMEPLATES SHALL GENERALLY BE BLACK TYPED LETTERS WITH WHITE
BACKGROUND OR WHITE TYPED LETTERS WITH BLACK BACKGROUND ON
LAMINATED PLASTIC WITH BEVELED EDGES. LETTERS SHALL BE A MINIMUM OF 1/8"
HIGH. CONDUIT MARKERS SHALL BE STANDARD PRE-PRINTED FLEXIBLE PLASTIC
SHEET MATERIAL OR SELF-ADHERING VINYL LABELS. WIRE MARKERS SHALL BE
LAMINATED PLASTIC NAMEPLATES, SELF-ADHERING VINYL LABELS OR TAPE. 3

C. PROVIDE A TYPED DIRECTORY FOR EACH PANELBOARD INDICATING THE ITEM/ITEMS
CONTROLLED BY EACH CIRCUIT. THE DIRECTORY SHALL BE LOCATED ON THE
INSIDE OF THE HINGED DOOR TO THE PANEL.

A. ALL ELECTRICAL EQUIPMENT SHALL BE IDENTIFIED AS HEREIN SPECIFIED AND THE
CONTRACTOR SHALL REMOVE ALL MATERIALS/EQUIPMENT AS INDICATED ON
DRAWINGS IN THEIR ENTIRETY. ITEMS SURROUNDING THE MATERIALS/EQUIPMENT
TO BE REMOVED SHALL REMAIN UNDISTURBED AND INTACT.

B. THE CONTRACTOR SHALL REPAIR ANY MARRED OR DAMAGED SURFACES THAT ARE
THE RESULT OF THE DEMOLITION PROCESS.

C. ANY EQUIPMENT DAMAGED AS A RESULT OF THE DEMOLITION PROCESS SHALL BE
FIXED/RESTORED TO WORK AS NEW OR REPLACED IN LIKE KIND.

A. WIRE AND CONDUCTORS

1. INSULATED CURRENT-CARRYING WIRE AND GROUNDING CONDUCTORS SHALL
BE COPPER AND SHALL CONFORM TO NFPA 70 AND ASTM B3 (SOFT OR
ANNEALED COPPER WIRE).

2. CONDUCTORS NO. 10 AWG AND SMALLER SHALL BE SOLID ROUND COPPER
WIRE. CONDUCTORS NO. 8 AWG AND LARGER SHALL BE STRANDED
CONCENTRIC COPPER WIRE.

3. MULTICONDUCTOR CABLE:  COMPLY WITH NEMA WC 70 FOR ARMORED CABLE
(TYPE AC) AND METAL-CLAD CABLE (TYPE MC) WITH GROUND WIRE (ONLY
ALLOWABLE FOR CIRCUITS 40A OR LESS). WHERE USED IN HEALTH CARE
FACILITIES, IT SHALL BE RATED PER NEC REQUIREMENTS. HEALTH CARE
FACILITY (HCF) CABLE SHALL BE OF ALUMINUM ARMOR, AND PROVIDED WITH
ALL NECESSARY CONNECTORS. MEET UL STANDARD 4; NEC ARTICLE 517.

4. THE CONTRACTOR SHALL PROVIDE APPROPRIATELY SIZED FEEDERS, BRANCH,
CONTROL AND MISCELLANEOUS CONDUCTORS APPROPRIATELY SIZED IN
CONFORMANCE WITH THE NATIONAL ELECTRIC CODE.

5. ALL WIRING SHALL BE INSTALLED IN CONDUIT OR MULTICONDUCTOR CABLE
WHERE ALLOWED.

6. BUILDING WIRE SHALL BE TYPE THW, THHN/THHW OR XHHW WITH A MINIMUM
TEMPERATURE RATING OF 75 DEGREES C.

7. A GREEN GROUND WIRE SHALL BE RUN WITH ALL CIRCUITS.

8. CONTRACTOR SHALL ACCOUNT FOR VOLTAGE DROP WHEN PROVIDING LONG
LEAD LENGTHS OF CONDUCTORS.

A. PROVIDE ALL ELECTRICAL SYSTEM GROUNDS AS REQUIRED BY THE NATIONAL
ELECTRICAL CODE, AND THE NATIONAL ELECTRICAL SAFETY CODE.

B. THE FOLLOWING SHALL BE SOLIDLY GROUNDED:

1. CONDUIT SYSTEM (NEC ARTICLE 250)

2. ALL EQUIPMENT WITH ANY ELECTRICAL CONNECTIONS

3. NEUTRAL LEAD OF LOW TENSION SECONDARY SERVICE

C. A SEPARATE GROUNDING CONDUCTOR SHALL BE FURNISHED AND INSTALLED FOR
ALL ELECTRICAL CIRCUITS.  ALL ELECTRICAL EQUIPMENT ENCLOSURES AND
CONDUCTOR ENCLOSURES SHALL BE GROUNDED.

D. ALL FEEDER DISCONNECTS AND BREAKERS RATED 1000 AMPERES AND ABOVE IN A
SOLIDLY GROUNDED WYE SYSTEM WITH GREATER THAN 150 VOLTS TO GROUND,
BUT NOT EXCEEDING 600 VOLTS PHASE TO PHASE SHALL BE PROVIDED WITH
GROUND FAULT PROTECTION.

A. RACEWAY

1. ELECTRICAL METALLIC TUBING (EMT) SHALL BE METALLIC CONDUIT OF THE THIN
WALL TYPE IN STRAIGHT LENGTHS, ELBOWS, OR BENDS AND SHALL CONFORM
TO ANSI C80.3 AND THE REQUIREMENTS OF UL 797.

2. COUPLINGS AND CONNECTORS FOR EMT SHALL BE HEX-NUT
EXPANSION-GLAND, COMPRESSION TYPE, ZINC OR CADMIUM-PLATED. CRIMP,
SPRING OR SET-SCREW TYPE FITTINGS ARE NOT ACCEPTABLE. WHERE EMT
ENTERS OUTLET BOXES, CABINETS OR OTHER ENCLOSURES, CONNECTORS
SHALL BE THE INSULATED-THROAT TYPE, WITH LOCKNUTS. FITTINGS SHALL
MEET THE REQUIREMENTS OF ANSI/NEMA FBI.

3. FLEXIBLE METALLIC CONDUIT (FMC) SHALL MEET THE REQUIREMENTS OF UL 1.

4. RIGID GALVANIZED STEEL CONDUIT (RMC) SHALL CONFORM TO UL 6 AND ANSI
C80.1. CONDUIT FITTINGS SHALL CONFORM TO ANSI/NEMA FBI.

5. INTERMEDIATE METAL CONDUIT (IMC) SHALL MEET THE REQUIREMENTS OF ANSI
C80.6.

6. FURNISH AND INSTALL BUSHINGS, AS MANUFACTURED BY O.Z. OR T&B
COMPANIES FOR ALL POWER SYSTEM CONDUITS AND LIGHTING CIRCUIT
CONDUITS 1-1/4" AND LARGER.

7. LIQUIDTIGHT FLEXIBLE METALLIC CONDUIT (LTFMC):  STEEL, CONSTRUCTED OF
SINGLE STRAP, FLEXIBLE CONTINUOUS, INTERLOCKED, AND DOUBLE-WRAPPED
METAL WITH A LIQUID-TIGHT JACKET OF FLEXIBLE POLYVINYL CHLORIDE (PVC)
CONFORMING TO NEMA RN1.

8. RIGID NONMETALLIC CONDUIT (RNC) SHALL COMPLY WITH NEMA TC2, SCHEDULE
40 AND SCHEDULE 80 PVC. RNC FITTINGS SHALL COMPLY WITH NEMA TC3,
MATCH TO CONDUIT TYPE AND MATERIAL.

B. BOXES

1. JUNCTION BOXES AND PULL BOXES SHALL HAVE SUFFICIENT VOLUME TO
ACCOMMODATE THE NUMBER OF CONDUCTORS ENTERING THE BOX IN
ACCORDANCE WITH THE REQUIREMENTS OF NFPA 70 ARTICLE 314. BOXES
SHALL BE CADMIUM-PLATED OR ZINC-COATED SHEETMETAL. JUNCTION BOXES
AND PULL BOXES FOR USE WITH THE CONDUIT SYSTEMS SHALL NOT BE LESS
THAN 1 1/2 " DEEP AND 4" BY 4". PULL AND JUNCTION BOXES SHALL BE
FURNISHED WITH HINGED OR SCREW-FASTENED COVERS.

A. SAFTEY SWITCHES

1. SAFETY SWITCHES SHALL BE FUSED OR NON-FUSED AS REQUIRED. THEY
SHALL BE  THE HEAVY-DUTY TYPE AS MANUFACTURED BY SIEMENS, GENERAL
ELECTRIC, SQUARE D OR APPROVED EQUAL. THE SAFETY SWITCHES SHALL
HAVE A POSITIVE QUICK MAKE AND QUICK BREAK OPERATING MECHANISM
WITH SAFETY INTERLOCKING COVER AND EXTERNAL OPERATING HANDLE.

B. RECEPTACLES

1. DUPLEX AND QUADRUPLEX RECEPTACLES SHALL BE FLUSH, HEAVY DUTY,
GENERAL USE, 20A, 120V, GROUNDING TYPE, INDUSTRIAL SPECIFICATION
GRADE AS MANUFACTURED BY HUBBELL OR APPROVED EQUAL, NEMA 5-20R
CONFIGURATION. COLOR SHALL BE IVORY.

2. GROUND FAULT CIRCUIT INTERRUPTING RECEPTACLES SHALL BE STRAIGHT
BLADE, GENERAL USE, SPECIFICATION GRADE AS MANUFACTURED BY HUBBELL
OR APPROVED EQUAL, NEMA 5-20 CONFIGURATION, 120V, COMPLYING WITH UL
498 AND UL 943. GFCI UNITS SHALL BE DESIGNED FOR INSTALLATION IN A 2 3/4"
DEEP OUTLET BOX WITHOUT AN ADAPTER. COLOR SHALL BE IVORY.

C. RECEPTACLE AND OTHER MISCELLANEOUS DEVICE PLATES

1. DEVICE PLATES AND RECEPTACLE COVER PLATES SHALL BE LABELED (ON THE
INSIDE) SHOWING THE CIRCUIT NUMBER.

2. FOR LOCATIONS WHERE THERE ARE MULTIPLE DEVICES, THE COVER PLATE
SHALL BE ONE SOLID PIECE TO SUIT THE DEVICES INSTALLED. ALL PLATES
SHALL FIT SNUGLY AND TIGHTLY AGAINST THE FINISHED BUILDING'S
SURFACES.

3. PLATES FOR SURFACE BOXES SHALL BE CADMIUM PLATED OR GALVANIZED.

D. BOXES AND FITTINGS

1. COMPLY WITH UL 514B, FITTINGS FOR CONDUIT AND OUTLET BOXES.

2. JUNCTION AND PULL BOXES SHALL BE INSTALLED WHERE SHOWN ON THE
DRAWINGS, OR AT SUCH LOCATIONS AS MAY BE REQUIRED TO FACILITATE THE
PULLING OF CABLES.

3. PULL BOXES SHALL BE FURNISHED AND INSTALLED ON CONDUIT RUNS LONGER
THAN 100 FEET OR WITH MORE THAN THREE RIGHT-ANGLE BENDS.

4. OUTLET BOXES SHALL BE EQUIPPED WITH PLASTER RINGS, EXTENSION RINGS
AND FIXTURE STUDS WHERE REQUIRED. ALL UNUSED OPENINGS IN BOXES
SHALL BE CLOSED WITH FACTORY MADE KNOCKOUT SEALS.

5. BOXES AND ENCLOSURES SHALL BE SECURELY MOUNTED TO THE BUILDING
STRUCTURE WITH SUPPORTING FACILITIES INDEPENDENT OF THE CONDUIT
ENTERING OR LEAVING THE BOXES.

E. INSTALLATION

1. WIRING DEVICES SHALL BE INSTALLED AND TESTED TO VERIFY THE UNITS ARE
WORKING AS INTENDED.

2. CONTRACTOR SHALL TROUBLESHOOT ANY DEVICES NOT FUNCTIONING
PROPERLY OR AS INTENDED. CONTRACTOR SHALL EITHER RESTORE THE
PROBLEMATIC DEVICE OR REPLACE IT IN LIKE KIND. RETEST UNTIL DEVICES
ARE VERIFIED TO BE IN WORKING CONDITION.

3. BARRIERS BETWEEN ADJACENT DEVICES SHALL BE INSTALLED WHERE
REQUIRED PER NEC 406.4(G).

A. CIRCUIT BREAKERS

1. MOLDED-CASE THERMAL-MAGNETIC CIRCUIT BREAKERS SHALL CONFORM TO
NEMA AB1 AND COMPATIBLE WITH EXISTING PANELBOARDS.

2. CIRCUIT BREAKERS SHALL HAVE A MINIMUM INTERRUPTING RATING TO MATCH
THAT OF THE PANELBOARD. CIRCUIT BREAKERS BE FULLY RATED.  CIRCUIT
BREAKERS MAY NOT BE SERIES RATED. CIRCUIT BREAKERS SHALL HAVE
BOLTED CONNECTIONS TO THE BUS.

B. INSTALLATION

1. CONTRACTOR SHALL ADHERE TO ALL CLEARANCE REQUIREMENTS AS STATED
IN THE NEC.

2. CONTRACTOR SHALL BALANCE PANELBOARD LOADS TO THE BEST OF THEIR
ABILITY AND IN ACCORDANCE WITH NEC.

3. THE INSIDE OF THE PANEL SHALL BE EQUIPPED WITH A CARD HOLDER AND A
TYPED INDEX CARD IDENTIFYING EACH CIRCUIT INSTALLED.

4. LABEL ALL NEUTRAL WIRES WITH ASSOCIATED CIRCUIT NUMBER.

A. A FIXTURE SHALL BE INSTALLED AT EACH LOCATION INDICATED ON DRAWINGS.

B. NEW LAMPS OF THE PROPER TYPE AND WATTAGE SHALL BE INSTALLED
IMMEDIATELY PRIOR TO SUBSTANTIAL COMPLETION OF THE PROJECT.
CONTRACTOR SHALL REFER TO THE LIGHTING FIXTURE SCHEDULE. LAMPS SHALL
BE GENERAL ELECTRIC, OSRAM SYLVANIA, OR VENTURE LIGHTING.

C. FIXTURE HOUSINGS AND BALLAST ENCLOSURES SHALL BE SUITABLE FOR OUTDOOR
USE.

D. BALLASTS SHALL BE CAPABLE OF FUNCTIONING DESPITE ANY LOW OUTDOOR
TEMPERATURES.

E. LIGHTS SHALL BE CONTROLLED VIA CONTACTOR CONNECTED TO AN AUTOMATIC
TIME CLOCK WITH DAYLIGHT SAVINGS AND PHOTOCELL.

A. MATERIALS AND EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH
REQUIREMENTS  INDICATED, THE APPROVED RECOMMENDATIONS OF THE
MANUFACTURERS AND NFPA 70.  THE  INSTALLATION SHALL BE ACCOMPLISHED BY
WORKERS SKILLED IN THIS TYPE OF WORK AND  SHALL BE DONE IN ACCORDANCE
WITH THE BEST PRACTICE OF THE TRADES.

B. INSTALLATION SHALL CONFORM TO ALL LOCAL CODES AND INDUSTRY STANDARDS.
THE CODE OR STANDARD THAT IS MORE STRINGENT SHALL APPLY.

C. CONTRACTOR SHALL DELIVER A COMPLETE AND OPERATIONAL SYSTEM.  THE
CONTRACTOR SHALL EXAMINE THE DESIGN DOCUMENTS AND PROJECT SITE
THOROUGHLY.  ANY WORK NOT INCLUDED ON THE DRAWINGS, BUT NECESSARY TO
DELIVER A COMPLETE SYSTEM SHALL BE PROVIDED BY THE CONTRACTOR WITHOUT
ADDITIONAL COST TO OWNER.

D. CHANGES TO THE ELECTRICAL INSTALLATION SHALL BE APPROVED BY THE FACILITY
ENGINEER. CONTRACTOR SHALL BE RESPONSIBLE FOR REVIEWING
ARCHITECTURAL AND MECHANICAL DRAWINGS FOR IMPACT ON ELECTRICAL
INSTALLATIONS.

E. CONTRACTOR SHALL DELIVER AN "AS-BUILT" ELECTRICAL DRAWING TO THE
FACILITY ENGINEER SHOWING DEVIATIONS FROM ORIGINAL ELECTRICAL DRAWINGS.
CONTRACTOR SHALL PROVIDE TO FACILITY ENGINEER A TYPED PANEL SCHEDULE
FOR EACH PANEL.

F. ALL WIRING FOR THE CONNECTION OF MOTORS AND CONTROL EQUIPMENT AS
INDICATED ON THE  ELECTRICAL DRAWINGS SHALL BE FURNISHED AND INSTALLED
UNDER THIS SECTION OF THE  SPECIFICATIONS.

G. CONTRACTOR SHALL COMPLY WITH OSHA 191.150 "LOCKOUT AND TAGOUT
PROCEDURE".

H. INSTALLATIONS ARE NOT COMPLETE UNTIL TESTED AND OPERATIONAL. GREEN
CARDS, WHEN REQUIRED, MUST BE SIGNED AND APPROVED.

I. FIELD TESTING

1. PHASE-ROTATION TESTS SHALL BE CONDUCTED ON ALL THREE-PHASE
CIRCUITS USING A PHASE-ROTATION INDICATING INSTRUMENT.  THE PHASE
ROTATION OF ELECTRICAL CONNECTIONS TO ALL CONNECTED EQUIPMENT
SHALL BE CLOCKWISE.

2. ELECTRICAL PROTECTIVE DEVICES SHALL BE TESTED TO DEMONSTRATE
PROPER  CHARACTERISTICS.

3. UPON COMPLETION OF THE ELECTRICAL WORK, AND AT SUCH TIME AS THE
OWNER'S  REPRESENTATIVE MAY DIRECT, AN OPERATING TEST OF THE
ELECTRICAL SYSTEMS SHALL BE CONDUCTED.  ALL ELECTRICAL EQUIPMENT
SHALL BE DEMONSTRATED TO OPERATE IN  ACCORDANCE WITH THE
REQUIREMENTS SPECIFIED AND INDICATED.

1.1   SCOPE OF WORK

1.2   GENERAL REQUIREMENTS

1.3   QUALITY ASSURANCE

1.4   MATERIALS AND SUBMITTALS

1.5   APPROVALS, CODES, ORDINANCES AND REGULATIONS

1.6   CONTINUITY OF WORK AND COORDINATION

1.7   STORAGE AND PRESERVATION OF MATERIALS

1.8   SUPPORTING DEVICES AND HANGERS

1.9   IDENTIFICATION

1.10  DEMOLITION

2.1  BUILDING WIRE AND CABLE

2.2  GROUNDING

2.3  RACEWAYS AND BOXES

2.5  PANELBOARDS

2.7  EXTERIOR LUMINAIRES

3.1  EXECUTION

2.4  WIRING DEVICES 

A. FIBERGLASS HANDHOLES AND BOXES:  MOLDED OF FIBERGLASS-REINFORCED
POLYESTER RESIN, WITH COVERS OF FIBERGLASS, IN COMPLIANCE WITH SCTE 77
AND AS MANUFACTURED BY QUAZITE, CARSON INDUSTRIES, OR APPROVED EQUAL.

1. COLOR OF FRAME AND COVER:  MANUFACTURRE'S STANDARD.

2. CONFIGURATION:  UNITS SHALL BE DESIGNED FOR FLUSH BURIAL AND HAVE OPEN
BOTTOM, UNLESS OTHERWISE INDICATED.

3. COVER:  WEATHERPROOF, SECURED BY TAMPER-RESISTANT LOCKING DEVICES
AND HAVING STRUCTURAL LOAD RATING CONSISTENT WITH ENCLOSURE.

4. COVER FINISH:  NONSKID FINISH SHALL HAVE A MINIMUM COEFFICIENT OF
FRICTION OF 0.50.

5. COVER LEGEND:  MOLDED LETTERING, TO INDICATE SERVICE TYPE.

2.6  HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRINGB. INSTALLATION

1. RACEWAYS AND WIRING SHALL BE INSTALLED AS INDICATED AND CIRCUITS
SHALL NOT BE COMBINED WITHOUT PRIOR APPROVAL.

2. CONDUCTORS OF SPECIAL SERVICE SYSTEMS AND POWER SYSTEMS SHALL
NOT OCCUPY THE SAME ENCLOSURE WITH LIGHT AND POWER CONDUCTORS
OR THE SAME ENCLOSURE WITH EACH OTHER. CONDUCTORS SHALL BE
CONTINUOUS WITH SPLICES AND CONNECTIONS MADE IN OUTLET, JUNCTION OR
PULL BOXES ONLY.

3. ALL FEEDER AND BRANCH CIRCUIT CONDUCTORS SHALL BE COLOR CODED AS
FOLLOWS:

                   CONDUCTOR                  208/120V                480/277V
                    PHASE A                          BLACK                   BROWN
                    PHASE B                          RED                       ORANGE
                    PHASE C                          BLUE                     YELLOW
                    NEUTRAL                         WHITE                   WHITE
                    GROUND                         GREEN                  GREEN

4. CONDUCTORS UP TO AND INCLUDING NO.8 AWG SHALL BE MANUFACTURED
WITH COLORED INSULATING MATERIALS. CONDUCTORS LARGER THAN NO.8
AWG SHALL HAVE ENDS IDENTIFIED WITH COLORED PLASTIC TAPE IN ALL
OUTLET, PULL OR JUNCTION BOXES. ALL CONTROL CIRCUIT CONDUCTORS
SHALL BE IDENTIFIED AT EACH CONNECTION POINT.

5. CONNECTIONS AND SPLICES SHALL BE MADE IN APPROVED ENCLOSURES
UTILIZING SOLDERLESS PRESSURE CONNECTORS AND ADEQUATE INSULATION
WITH VINYL-PLASTIC ELECTRICAL INSULATING TAPE. CONDUCTOR
IDENTIFICATION SHALL BE PROVIDED WITHIN EACH ENCLOSURE WHERE A TAP,
SPLICE OR TERMINATION IS MADE AND AT THE EQUIPMENT TERMINAL OF EACH
CONDUCTOR.

6. WHERE SEVERAL FEEDERS PASS THROUGH A COMMON PULLBOX, THE FEEDERS
SHALL BE TAGGED TO CLEARLY INDICATE THE ELECTRICAL CHARACTERISTICS,
CIRCUIT NUMBER AND PANEL DESIGNATION.

7. MAXIMUM CABLE PULLING TENSION SHALL NOT EXCEED VALUES
RECOMMENDED BY CABLE MANUFACTURER.

8. CIRCUIT CONDUCTORS SHALL BE SAME AWG SIZE FROM SOURCE TO LOAD.
NEUTRAL WIRES SHALL BE THE SAME SIZE AS PHASE WIRES EXCEPT AS NOTED
ON DRAWINGS.

9. ALL 600V RATED WIRE CONNECTIONS, NO.8 AWG AND LARGER, STUD-TYPE OR
FLAT-BAR TYPE EQUIPMENT TERMINALS SHALL BE TERMINATED WITH A
COMPRESSION TYPE LUG.

10. MULTICONDUCTOR CABLE MAY ONLY BE USED WHERE CONCEALED IN WALLS
OR ABOVE ACCESSIBLE CEILINGS IN ACCORDANCE WITH THE NEC.
MULTICONDUCTOR CABLE SHALL BE SUPPORTED INDEPENDENT OF CEILING
STRUCTURE.

11. MULTICONDUCTOR CABLE IN PLENUM SPACES SHALL BE COMPLIANT WITH NEC
300.22 - MC CABLE EMPLOYING A SMOOTH OR CORRUGATED METAL SHEATH
WITHOUT AN OVERALL NONMETALLIC COVERING.

C. INSTALLATION

1. CONDUIT AND FITTINGS SHALL BE INSTALLED IN ACCORDANCE WITH NFPA 70
AND AS SPECIFIED HEREIN.

2. RMC AND IMC WITH THREADED FITTINGS SHALL BE INSTALLED OUTDOORS,
WHERE UNDERGROUND, OR IN AREAS SUBJECT TO WEATHER AND/OR
MECHANICAL INJURY.

3. RNC SHALL BE INSTALLED OUTDOORS, WHERE UNDERGROUND, OR IN AREAS
SUBJECT TO WEATHER AND/OR MECHANICAL INJURY. FOR RNC, USE
SOLVENT-CEMENTED JOINTS IN DUCTS AND FITTINGS AND MAKE WATERTIGHT
ACCORDING TO MANUFACTURER'S WRITTEN INSTRUCTIONS. STAGGER
COUPLINGS SO THOSE OF ADJACENT DUCTS DO NOT LIE IN THE SAME PLANE.

4. FMC AND LTFMC WITH SEPARATE GROUND WIRE SHALL BE INSTALLED IN AREAS
SUBJECT TO VIBRATION IN MAXIMUM SIX FOOT LENGTHS PROPERLY
SUPPORTED.

5. WHERE APPLICABLE, CONDUITS SHALL BE FASTENED TO ALL SHEET METAL
BOXES, GUTTERS AND CABINETS WITH TWO LOCKNUTS AND A BUSHING.

6. THE CONTRACTOR SHALL FURNISH AND INSTALL ABOVE GRADE CONDUIT
SYSTEMS AS SPECIFIED, INCLUDING ALL NECESSARY SUPPORTS, HANGERS,
AND OTHER HARDWARE. IF THERE ARE ANY MAJOR DISCREPANCIES, CHANGES
OR QUESTIONABLE ROUTING, THE CONTRACTOR SHALL NOTIFY THE OWNER'S
REPRESENTATIVE FOR RESOLUTION AND/OR APPROVAL.

7. EXPOSED CONDUIT SHALL BE NEATLY AND EVENLY SPACED AND SHALL RUN
PARALLEL TO CEILING, FLOORS, WALLS OR OTHER PERMANENT STRUCTURES.

8. CONDUIT IN FINISHED AREAS SHALL BE INSTALLED CONCEALED.

9. CONDUIT SHALL BE SECURELY CLAMPED AND SUPPORTED AT LEAST EVERY 10
FEET VERTICALLY AND 8 FEET HORIZONTALLY. GALVANIZED PIPE STRAPS SHALL
BE FASTENED TO STRUCTURE WITH BOLTS, SCREWS AND ANCHORS.

10. EXPANSION FITTINGS WITH FLEXIBLE GROUND STRAP SHALL BE PROVIDED IN
CONDUIT RUNS CROSSING BUILDING EXPANSION JOINTS.

11. CONTRACTOR SHALL AVOID MORE THAN THREE 90 DEGREE BENDS, OR
EQUIVALENT, IN A RUN BETWEEN PULL FITTINGS.
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1. ENSURE EXISTING STREET LIGHTS STAY
OPERATIONAL WHEN DISCONNECTING
AND REMOVING PARK LIGHTS WIRING
AND CONDUITS BACK TO SOURCE.

GENERAL NOTES:

DISCONNECT AND REMOVE EXISTING LIGHT,
POLE, BASE, AND WIRING BACK TO SOURCE.
EXISTING FIXTURE AND POLE TO BE
DELIVERED TO CENTRE PARK HISTORIC
DISTRICT WAREHOUSE AND OFF LOADED TO
STORAGE IN BUILDING WHERE DIRECTED BY
THE DISTRICT.
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	015000 FL - Temporary Facilities and Controls (1)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.

	1.2 USE CHARGES
	A. Installation, removal, and use charges for temporary facilities to be included in the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary services and facilities without cost, including, but not limited to, Owner's construction forces, Project Engineer, testing agencies, and authorities having jurisdiction.
	B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction operations.
	C. Water Service: Pay water-service use charges for water used by all entities for construction operations.
	D. Electric Power Service: Pay electric-power-service use charges for electricity used by all entities for construction operations.
	E. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use with metering. Provide connections and extensions of services as required for construction operations.
	F. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use with metering. Provide connections and extensions of services as required for construction operations.

	1.3 INFORMATIONAL SUBMITTALS
	A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.
	B. Implementation and Termination Schedule: Within 15 days of date established for commencement of the Work, submit schedule indicating implementation and termination dates of each temporary utility.
	C. Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention program.
	E. Noise and Vibration Control Plan: Identify construction activities that may impact the occupancy and use of existing spaces within the building or adjacent existing buildings, whether occupied by others, or occupied by Owner. Include the following:

	1.4 QUALITY ASSURANCE
	A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric service. Install service to comply with NFPA 70.
	B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility before use. Obtain required certifications and permits.

	1.5 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regardless of previously assigned responsibilities.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Portable Chain-Link Fencing: Minimum 2-inch 0.148-inch- thick, galvanized-steel, chain-link fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails. Provide galvanized-steel bases for supporting posts.
	B. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-spread rating of 15 or less in accordance with ASTM E84 and passing NFPA 701 Test Method 2.

	2.2 TEMPORARY FACILITIES
	A. Field Offices:
	B. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.

	2.3 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.


	PART 3 -  EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.

	3.2 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.3 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	C. Water Service:
	D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities.
	E. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity. Select equipment that will not have a harmful effect on completed installations or elements being installed.
	F. Electric Power Service:
	G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	H. Telephone Service: Provide temporary telephone service in common-use facilities for use by all construction personnel. The contractor shall provide a cellphone or other direct number for contacting the site foreman at the time of the pre-construction meeting.

	3.4 SUPPORT FACILITIES INSTALLATION
	A. Comply with the following:
	B. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	C. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
	D. Storage and Staging: Use designated areas of Project site for storage and staging needs.
	E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain Project site, excavations, and construction free of water.
	F. Project Signs: Provide Project signs as applicable. Unauthorized signs are not permitted.
	G. Waste Disposal Facilities:

	3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	A. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.
	B. Temporary Erosion and Sedimentation Control:
	C. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	D. Tree and Plant Protection:
	E. Pest Control: Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals, so Project will be free of pests and their residues at Substantial Completion. Perform control operations lawfully, using materials approved by authorities having jurisdiction.
	F. Site Enclosure Fence: Before construction operations begin furnish and install site enclosure fence in a manner that will prevent people from easily entering site except by entrance gates.
	G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security. Lock entrance gates at end of each workday.
	H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

	3.6 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	C. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent construction that may have been delayed because of interference with temporary facility. Repair damaged Work, clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.



	015000 FL - Temporary Facilities and Controls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.

	1.2 USE CHARGES
	A. Installation, removal, and use charges for temporary facilities to be included in the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary services and facilities without cost, including, but not limited to, Owner's construction forces, Project Engineer, testing agencies, and authorities having jurisdiction.
	B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction operations.
	C. Water Service: Pay water-service use charges for water used by all entities for construction operations.
	D. Electric Power Service: Pay electric-power-service use charges for electricity used by all entities for construction operations.
	E. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use with metering. Provide connections and extensions of services as required for construction operations.
	F. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use with metering. Provide connections and extensions of services as required for construction operations.

	1.3 INFORMATIONAL SUBMITTALS
	A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.
	B. Implementation and Termination Schedule: Within 15 days of date established for commencement of the Work, submit schedule indicating implementation and termination dates of each temporary utility.
	C. Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention program.
	E. Noise and Vibration Control Plan: Identify construction activities that may impact the occupancy and use of existing spaces within the building or adjacent existing buildings, whether occupied by others, or occupied by Owner. Include the following:

	1.4 QUALITY ASSURANCE
	A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric service. Install service to comply with NFPA 70.
	B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility before use. Obtain required certifications and permits.

	1.5 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regardless of previously assigned responsibilities.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Portable Chain-Link Fencing: Minimum 2-inch 0.148-inch- thick, galvanized-steel, chain-link fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails. Provide galvanized-steel bases for supporting posts.
	B. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-spread rating of 15 or less in accordance with ASTM E84 and passing NFPA 701 Test Method 2.

	2.2 TEMPORARY FACILITIES
	A. Field Offices:
	B. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.

	2.3 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.


	PART 3 -  EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.

	3.2 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.3 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	C. Water Service:
	D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities.
	E. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity. Select equipment that will not have a harmful effect on completed installations or elements being installed.
	F. Electric Power Service:
	G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	H. Telephone Service: Provide temporary telephone service in common-use facilities for use by all construction personnel. The contractor shall provide a cellphone or other direct number for contacting the site foreman at the time of the pre-construction meeting.

	3.4 SUPPORT FACILITIES INSTALLATION
	A. Comply with the following:
	B. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	C. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
	D. Storage and Staging: Use designated areas of Project site for storage and staging needs.
	E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain Project site, excavations, and construction free of water.
	F. Project Signs: Provide Project signs as applicable. Unauthorized signs are not permitted.
	G. Waste Disposal Facilities:

	3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	A. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.
	B. Temporary Erosion and Sedimentation Control:
	C. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	D. Tree and Plant Protection:
	E. Pest Control: Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals, so Project will be free of pests and their residues at Substantial Completion. Perform control operations lawfully, using materials approved by authorities having jurisdiction.
	F. Site Enclosure Fence: Before construction operations begin furnish and install site enclosure fence in a manner that will prevent people from easily entering site except by entrance gates.
	G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security. Lock entrance gates at end of each workday.
	H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

	3.6 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	C. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent construction that may have been delayed because of interference with temporary facility. Repair damaged Work, clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.



	015639 FL - Temporary Tree and Plant Protection
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The Work of this Section Includes: General protection and pruning of existing trees and plants that are affected by execution of the Work, whether temporary or permanent construction.
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Caliper: Diameter of a trunk measured by a diameter tape at a height 6 inches above the ground for trees up to and including 4-inch size at this height and as measured at a height of 12 inches above the ground for trees larger than 4-inch size.
	B. Caliper (DBH): Diameter breast height; diameter of a trunk as measured by a diameter tape at a height 54 inches above the ground line
	C. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction and indicated on Drawings.
	D. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during construction and indicated on Drawings
	E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site

	1.4 ACTION SUBMITTALS
	A. Product Data:
	B. Tree-Pruning Schedule: Written schedule detailing scope and extent of pruning of trees to remain that interfere with or are affected by construction.
	C. Maintenance Recommendations: From arborist, for care and protection of trees affected by construction during and after completing the Work.
	D. Mitigation Requirements: As required by jurisdiction or as developed by arborist, for mitigation of damage to trees and other plantings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Statements: For arborist and tree service firm.
	B. Certification: From arborist, certifying that trees indicated to remain have been protected during construction in accordance with recognized standards and that trees were promptly and properly treated and repaired when damaged.
	C. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which establishes preconstruction conditions that might be misconstrued as damage caused by construction activities.
	D. Quality-control program.

	1.6 QUALITY ASSURANCE
	A. Arborist Qualifications: Certified Arborist as certified by ISA
	B. The following practices are prohibited within protection zones:
	C. Do not direct vehicle or equipment exhaust toward protection zones.
	D. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and organic mulch.
	E. Take precautions to protect plants from airborne contaminants, such as paint or fireproofing overspray.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Protection-Zone Fencing: Fencing fixed in position and meeting one of the following requirements


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and sedimentation-control measures are in place. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	B. Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant protection.

	3.2 PREPARATION
	A. Locate and clearly identify trees, shrubs, and other vegetation to be removed.  Tie a 1-inch  blue vinyl tape around each tree trunk at 54 inches above the ground or in a highly visible location.
	B. Protect tree root systems from damage caused by runoff or spillage of noxious materials while mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, or excessive wetting caused by dewatering operations.

	3.3 TREE PROTECTION
	A. Trunk Protection: Not allowed

	3.4 PROTECTION ZONES
	A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zone  before materials or equipment are brought on the site and construction operations begin in a manner that will prevent people and animals from easily entering protected areas except by entrance gates. Construct fencing so as not to obstruct safe passage or visibility at vehicle intersections where fencing is located adjacent to pedestrian walkways or in close proximity to street intersections, drives, or other vehicular circulation.
	B. Maintain protection zones free of weeds and trash.
	C. Maintain hydration of plants to assure plant survival.
	D. Maintain protection-zone fencing and signage in good condition as acceptable to the project engineer and remove when construction operations are complete and equipment has been removed from the site.

	3.5 EXCAVATION
	A. General: Excavate at edge of protection zones and for trenches indicated within protection zones in accordance with requirements in Section 312000 "Earth Moving" unless otherwise indicated.
	B. Trenching within Protection Zones: Where utility trenches are required within protection zones, excavate under or around tree roots by hand or with air spade, or tunnel under the roots by drilling, auger boring, or pipe jacking. Do not cut main lateral tree roots or taproots; cut only smaller roots that interfere with installation of utilities. Cut roots as required for root pruning. If excavating by hand, use narrow-tine spading forks to comb soil and expose roots.

	3.6 ROOT PRUNING
	A. Prune tree roots that are affected by temporary and permanent construction. Prune roots follows:

	3.7 CROWN PRUNING
	A. Prune branches that are affected by temporary and permanent construction. Prune branches under direction of arborist
	B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders.
	C. Cut branches with sharp pruning instruments; do not break or chop.
	D. Do not paint or apply sealants to wounds.
	E. Provide subsequent maintenance pruning during Contract period as recommended by arborist.

	3.8 REGRADING
	A. Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope grade beyond the protection zone. Maintain existing grades within the protection zone.
	B. Raising Grade: Where new finish grade is indicated above existing grade around trees, slope grade beyond the protection zone. Maintain existing grades within the protection zone.
	C. Minor Fill within Protection Zone: Where existing grade is 2 inches or less below elevation of finish grade, fill with backfill soil. Place backfill soil in a single uncompacted layer and hand grade to required finish elevations.

	3.9 FIELD QUALITY CONTROL
	A. Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of trees, shrubs, and other vegetation indicated to remain and to prepare inspection reports.

	3.10 REPAIR AND REPLACEMENT
	A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be relocated that are damaged by construction operations, in a manner approved by Architect.
	B. Trees: Remove and replace existing trees indicated to remain that are more than 25 percent dead or in an unhealthy condition before the end of the corrections period or are damaged during construction operations that Project Engineer determines are incapable of restoring to normal growth pattern.



	024119_SELECTIVE_DEMOLITION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:

	1.2 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and reinstall:  Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. Existing to remain:  Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.

	1.4 INFORMATIONAL SUBMITTALS
	A. Predemolition photographs:  Submit photographs of existing conditions prior to start of demolition.

	1.5 FIELD CONDITIONS
	A. Notify Engineer of discrepancies between existing conditions and drawings before proceeding with selective demolition.
	B. Conditions existing at time of inspection for bidding purposes will be maintained by Owner as far as practical.
	C. Hazardous materials:  Notify Engineer of any present hazardous materials.
	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.


	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review record documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in record documents.
	C. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Engineer.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing services/systems to remain:  Maintain services/systems indicated to remain and protect them against damage.
	B. Existing services/systems to be removed:  Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.

	3.3 PREPARATION
	A. Site access and temporary controls:  Conduct selective demolition and debris removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	B. Temporary facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.

	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	B. Removed and salvaged items.
	C. Removed and reinstalled items.
	D. Existing items to remain:  Protect construction indicated to remain against damage and soiling during selective demolition.  When permitted by Engineer, items may be removed to a suitable, protected storage location during selective demolition and cleaned and reinstalled in their original locations after selective demolition operations are complete.

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete:  Demolish in small sections.  Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain.  Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete.  Neatly trim openings to dimensions indicated.
	B. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw.  Then, remove concrete between saw cuts.
	C. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain using power-driven saw.  Then, remove masonry between saw cuts.
	D. Concrete slabs-on-grade:  Saw-cut perimeter of area to be demolished.  Then, break up and remove.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations.  Return adjacent areas to condition existing before selective demolition operations began.

	3.8 SELECTIVE DEMOLITION SCHEDULE
	A. As indicated on drawings.



	031000 FL - Concrete Forming and Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete is setting and gaining sufficient strength to be self-supporting.
	B. Formwork: The total system of support of freshly placed concrete, including the mold or sheathing that contacts the concrete, as well as supporting members, hardware, and necessary bracing.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each of the following:
	B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer responsible for their preparation, detailing fabrication, assembly, and support of forms.
	C. Samples:

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing and inspection agency.
	B. Research Reports: For insulating concrete forms indicating compliance with International Code Council Acceptance Criteria AC353.
	C. Field quality-control reports.
	D. Minutes of preinstallation conference.

	1.7 QUALITY ASSURANCE
	A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.
	B. Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture, tolerances, and standard of workmanship.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Form Liners: Store form liners under cover to protect from sunlight.
	B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads, so that resulting concrete conforms to the required shapes, lines, and dimensions.

	2.2 FORM-FACING MATERIALS
	A. As-Cast Surface Form-Facing Material:
	B. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that produce surfaces [with gradual or abrupt irregularities] [without spiral or vertical seams] not exceeding specified formwork surface class.
	C. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic concrete loads without detrimental deformation, with straight or tapered end forms.

	2.3 WATERSTOPS
	A. Flexible Type 6 PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572,  for embedding in concrete to prevent passage of fluids through joints, with factory fabricate corners, intersections, and directional changes.

	2.4 RELATED MATERIALS
	A. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.
	B. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch minimum.
	C. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	D. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.
	E. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF FORMWORK
	A. Comply with ACI 301
	B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast finishes and Section 033300 "Architectural Concrete".
	C. Limit concrete surface irregularities as follows:
	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Construct removable forms for easy removal without hammering or prying against concrete surfaces.
	F. Do not use rust-stained, steel, form-facing material.
	G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.
	H. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.
	I. Chamfer exterior corners and edges of permanently exposed concrete unless stated otherwise on drawings.
	J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches.
	K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.
	L. Construction and Movement Joints:
	M. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
	N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.

	3.3 INSTALLATION OF WATERSTOPS
	A. Install in construction joints and at other joints indicated to form a continuous diaphragm.

	3.4 INSTALLATION OF INSULATING CONCRETE FORMS
	A. Comply with ACI 301 (ACI 301M) and manufacturer's instructions.
	B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M).
	C. Install forms in running bond pattern.
	D. Construct forms tight to prevent loss of concrete mortar.
	E. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.
	F. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
	G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	I. Shore insulating concrete forms to ensure stability and to resist stressing imposed by construction loads.

	3.5 REMOVING AND REUSING FORMS
	A. Formwork for sides of walls, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for [24 hours after placing concrete. Concrete has to be hard enough to not be damaged by form-removal operations, and curing and protection operations need to be maintained.
	B. Clean and repair surfaces of forms to be reused in the Work.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.

	3.6 SHORING AND RESHORING INSTALLATION
	A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.
	B. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide adequate reshoring to support construction without excessive stress or deflection.

	3.7 FIELD QUALITY CONTROL
	A. Special Inspections: Contractor will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:



	033000 FL - Cast-In-Place Concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at 725 Centre ave. Reading, Pa 19601.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each of the following.
	B. Design Mixtures: For each concrete mixture, include the following:
	C. Shop Drawings:
	D. Samples: For manufacturer's standard colors for color pigment
	E. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete Mixtures" Article, including the following:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For the following:
	B. Material Certificates: For each of the following, signed by manufacturers:
	C. Material Test Reports: For the following, from a qualified testing agency:
	D. Research Reports:
	E. Preconstruction Test Reports: For each mix design.
	F. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork Technician (with experience installing and finishing concrete, incorporating permeability-reducing admixtures)
	B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C94/C94M requirements for production facilities and equipment.
	C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete Quality Control Technical Manager.
	D. Field Quality-Control Testing Agency Qualifications: An independent agency,[ acceptable to authorities having jurisdiction,] qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.

	1.7 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on each concrete mixture.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301

	1.9 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.
	B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1 and as follows:


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract Documents.

	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
	B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice.
	D. Stainless Steel Tie Wire: ASTM A1022/A1022M, not less than 0.0508 inch in diameter.

	2.3 FORM-FACING MATERIALS
	A. See section 31000 “Concrete Forming and Accessories”

	2.4 CONCRETE MATERIALS
	A. Source Limitations:
	B. Cementitious Materials:
	C. Normal-Weight Aggregates: ASTM C33/C33M, Class 4S coarse aggregate or better, graded. Provide aggregates from a single source.
	D. Air-Entraining Admixture: ASTM C260.
	E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride in steel-reinforced concrete.
	F. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color stable, free of carbon black,  nonfading, and resistant to lime and other alkalis.
	G. Water: ASTM C94/C94M, potable

	2.5 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
	D. Water: Potable or complying with ASTM C1602/C1602M.
	E. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, Class A.

	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber
	B. Water Stop – flexible pvc waterstops to seal construction and expansion joints
	C. Fluid Applied Waterproofing: The fountain basin waterproofing coating shall be a complete system of compatible materials supplied by NEOGARD® to create a seamless waterproof mem- brane. (or Approved Equal)

	2.7 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, in accordance with ACI 30.
	B. Cementitious Materials: Portland Cement, ASTM C 150, Type I.
	C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
	D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.8 CONCRETE MIXTURES
	A. Proportion Normal-weight concrete mix as follows.

	2.9 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94/C94M and ASTM C1116/C 1116M and furnish batch  and delivery ticket and information.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:

	3.2 PREPARATION
	A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing agency, including the following:

	3.3 INSTALLATION OF STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
	B. Accurately position, support, and secure reinforcement against displacement.
	C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not less than 1-1/3 times size of large aggregate, whichever is greater.
	D. Provide concrete coverage in accordance with ACI 318 .
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	F. Splices: Lap splices as indicated on Drawings.
	G. Install welded-wire reinforcement in longest practicable lengths.

	3.4 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

	3.5 FORMWORK
	A. See Section 031000 “Concrete Forming and Accessories.”

	3.6 JOINTS
	A. General; Construct joints true to line, with faces perpendicular to surface plane of concrete. Joints shall coincide with proposed paving patterns to the greatest extent possible.  Joint locations shall be reviewed and approved by Project Engineer prior to placement.
	B. Construction Joints: Coordinate with slab pattern and concrete placement sequence.
	C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:
	D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as walls and other locations, as indicated.
	E. Doweled Joints:
	F. Dowel Plates: Install dowel plates at joints where indicated on Drawings.
	G. Fountain Basin Joints: All joints and penetrations within fountain basin shall be watertight as shown on drawings and tested.

	3.7 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items is complete and that required inspections are completed.
	B. Notify project engineer and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by project engineer in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	E. Deposit and consolidate concrete for slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.

	3.8 FINISHING FORMED SURFACE – (FOUNTAIN BASIN)
	A. As-Cast Surface Finishes:
	B. Related Unformed Surfaces:

	3.9 FINISHING SLABS (SIDEWALK REPLACEMENT / TRASH RECEPTACLE SLABS Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	A. Broom Finish: Apply a broom finish to match existing concrete walkways or as indicated on Drawings.
	B. Bench Slab: Elevation and finish of slab shall account for final mortar bed and brick masonry finish as shown on drawings. See Section 321400 “Unit Paving.”
	C. ADD ALTERNATE: PA Bluestone Unit Paving Around Fountain:  Elevation and finish of slab shall account for final mortar bed and PA Bluestone masonry finish as shown on drawings. See Section 321400 “Unit Paving”

	3.10 INSTALLATION OF FOUNTAIN AND RELATED EQUIPMENT
	3.11 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:
	C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

	3.12 TOLERANCES
	A. Conform to ACI 117

	3.13 JOINT FILLING
	A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.

	3.14 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:

	3.15 FIELD QUALITY CONTROL
	A. Testing Agency: Contractor will engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and amount of water that can be added at Project site.
	C. Inspections:
	D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M to be performed in accordance with the following requirements:

	3.16 PROTECTION
	A. Protect concrete surfaces as follows:



	040110 FL - Masonry Cleaning
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cleaning the following:

	1.3 DEFINITIONS
	A. Very Low-Pressure Spray: Under 100 psi
	B. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm
	C. Medium-Pressure Spray: 400 to 800 psi; 4 to 6 gpm
	D. High-Pressure Spray: 800 to 1200 psi; 4 to 6 gpm

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 SEQUENCING AND SCHEDULING
	A. Work Sequence: Perform masonry-cleaning work in the following sequence:

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For chemical-cleaner manufacturer.
	B. Preconstruction Test Reports: For cleaning materials and methods.
	C. Cleaning program.

	1.8 QUALITY ASSURANCE
	A. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry cleaners that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for consultation and Project-site inspection, preconstruction product testing, and on-site assistance.
	B. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, including materials, methods, and equipment to be used; protection of surrounding materials; and control of runoff during operations. Include provisions for supervising worker performance and preventing damage.

	1.9 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage one or more chemical-cleaner manufacturers to perform preconstruction testing on masonry surfaces.

	1.10 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit masonry-cleaning work to be performed according to product manufacturers' written instructions and specified requirements.
	B. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least seven days after completion of cleaning.


	PART 2 -  PRODUCTS
	2.1 CLEANING MATERIALS
	A. Water: Potable.
	B. Hot Water: Water heated to a temperature of 140 to 160 deg F
	C. Detergent Solution, Job Mixed: As per manufacturers directions
	D. Mold, Mildew, and Algae Remover, Job Mixed: As per manufacturers directions
	E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that contains detergents with chelating agents and is specifically formulated for cleaning masonry surfaces.
	F. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for removing mold, mildew, and other organic soiling from ordinary building materials, including polished stone, brick, aluminum, plastics, and wood.
	G. Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner containing no muriatic (hydrochloric), hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches.
	H. Acidic Cleaner: Manufacturer's standard acidic masonry cleaner composed of hydrofluoric acid or ammonium bifluoride blended with other acids, detergents, wetting agents, and inhibitors.
	I. One-Part Limestone Acidic Cleaner: Manufacturer's standard one-part acidic formulation for cleaning limestone.
	J. Two-Part Chemical Cleaner: Manufacturer's standard system consisting of potassium- or sodium-hydroxide-based, alkaline prewash cleaner and acidic afterwash cleaner that does not contain hydrofluoric acid.

	2.2 CHEMICAL CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended in writing by chemical-cleaner manufacturer.
	B. Acidic Cleaner Solution for Nonglazed Masonry Dilute acidic cleaner with water to produce hydrofluoric acid content of 3 percent or less, but not greater than that recommended in writing by chemical-cleaner manufacturer.


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Comply with each manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products. Prevent paint removers and chemical cleaning solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that could be harmed by such contact.
	B. Remove items adjacent to immediate work area that may be impacted by cleaning process and store during masonry cleaning. Reinstall when masonry cleaning is complete.

	3.2 CLEANING MASONRY, GENERAL
	A. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 20 feet by project architect.
	B. Proceed with cleaning in an orderly manner; work from top to bottom Ensure that dirty residues and rinse water do not wash over dry, cleaned surfaces.
	C. Use only those cleaning methods indicated for each masonry material and location.
	D. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces. Keep wall wet below area being cleaned to prevent streaking from runoff.
	E. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that are noticeably different when viewed according to the "Cleaning Appearance Standard" Paragraph, so that cleaned surfaces blend smoothly into surrounding areas.
	F. Water Application Methods:
	G. Steam Cleaning: Apply steam to masonry surfaces at the very low pressures indicated for each type of masonry. Hold nozzle at least 6 inches from masonry surface and apply steam in horizontal back-and-forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	H. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces according to chemical-cleaner manufacturer's written instructions; use brush or spray application. Do not spray apply at pressures exceeding 50 psi. Do not allow chemicals to remain on surface for periods longer than those indicated or recommended in writing by manufacturer.
	I. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage. Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner is completely removed.
	J. After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks.

	3.3 PRELIMINARY CLEANING
	A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and allowing remaining growth to dry as long as possible before removal. Remove loose soil and plant debris from open joints to whatever depth they occur.
	B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, and tar.

	3.4 CLEANING MASONRY Copy this article and re-edit for significantly different types of cleaning and masonry types.
	A. Cold-Water Soak:
	B. Cold-Water Wash: Use cold water applied by low/ medium pressure spray.
	C. Hot-Water Wash: Use hot water applied by low / medium pressure spray.
	D. Steam Cleaning: Apply steam at very low pressures not exceeding 30 psi 80 psi. Remove dirt softened by steam with wood scrapers, stiff-nylon or -fiber brushes, or cold-water wash, as indicated by cleaning tests.

	3.5 FINAL CLEANING
	A. Clean adjacent non masonry surfaces of spillage and debris. Use detergent and soft brushes or cloths.
	B. Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	C. Remove masking materials, leaving no residues that could trap dirt.



	040120.64 FL - Brick Masonry Repointing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	C. Low-Pressure Spray: <100 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site

	1.4 SEQUENCING AND SCHEDULING
	A. Order sand and portland cement for pointing mortar immediately after approval of Samples. Take delivery of and store at Project site enough quantity to complete Project.
	B. Work Sequence: Perform brick masonry repointing work in the following sequence, which includes work specified in this and other Sections:

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	C. Samples for Initial Selection: For the following:
	D. Samples for Verification: For the following:

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For brick masonry repointing specialist

	1.7 QUALITY ASSURANCE
	A. Brick Masonry Repointing Specialist Qualifications: Engage an experienced brick masonry repointing firm to perform work of this Section. Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a record of successful in-service performance. Experience in only installing masonry is insufficient experience for masonry repointing work.
	B. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include provisions for supervising performance and preventing damage.
	C. Mockups: Prepare mockups of brick masonry repointing to demonstrate aesthetic effects and to set quality standards for materials and execution.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver packaged materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if containers have been damaged or have been opened for more than two days.
	D. Store sand where grading and other required characteristics can be maintained and contamination avoided.

	1.9 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit repointing work to be performed according to product manufacturers' written instructions and specified requirements.
	B. Temperature Limits: Repoint mortar joints only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least seven days after completion of the Work unless otherwise indicated.
	C. Cold-Weather Requirements: Comply with the following procedures for mortar-joint pointing unless otherwise indicated:
	D. Hot-Weather Requirements: Protect mortar-joint pointing when temperature and humidity conditions produce excessive evaporation of water from mortar materials. Provide artificial shade and wind breaks, and use cooled materials as required to minimize evaporation. Do not apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Source Limitations: Obtain each type of material for repointing brick masonry (cement, sand, etc.) from single source with resources to provide materials of consistent quality in appearance and physical properties.

	2.2 MORTAR MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for cold-weather construction; white or gray, or both where required for color matching of mortar.
	B. Hydrated Lime: ASTM C207, Type S.
	C. Masonry Cement: ASTM C91/C91M.
	D. Mortar Cement: ASTM C1329/C1329M.
	E. Mortar Sand: ASTM C144.
	F. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in masonry mortars.
	G. Water: Potable.

	2.3 ACCESSORY MATERIALS
	A. Sealant Materials:
	B. Joint-Sealant Backing:
	C. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive.
	D. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:

	2.4 MORTAR MIXES
	A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.
	B. Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions without Architect's approval.
	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mixes: Mix mortar materials in the following proportions:


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Prevent mortar from staining face of surrounding masonry and other surfaces.
	B. Remove elements within work area and store during masonry repointing. Reinstall when repointing is complete.

	3.2 MASONRY REPOINTING, GENERAL
	A. Appearance Standard: Repointed surfaces are to have a uniform appearance as viewed from 20 feet away by Project Architect.

	3.3 REPOINTING
	A. Rake out and repoint joints to the following extent:
	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose masonry units, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	F. Pointing with Sealant: As follows:
	G. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days before beginning cleaning work.

	3.4 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by low-pressure spray.
	B. Clean adjacent non masonry surfaces. Use detergent and soft brushes or cloths.
	C. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	D. Remove masking materials, leaving no residues that could trap dirt.

	3.5 FIELD QUALITY CONTROL
	A. Project Engineer will review work during periodic site visits to ensure workmanship and aesthetics are maintained throughout construction.



	057000 FL - Decorative Metal
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 COORDINATION
	A. Coordinate installation of anchorages for decorative metal items. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in time for installation.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product, including finishing materials.
	B. Shop Drawings: Show fabrication and installation details for decorative metal.
	C. Samples for Initial Selection: For products involving selection of color, texture, or design.
	D. Samples for Verification: For each type of exposed finish.

	1.4 INFORMATIONAL SUBMITTALS.
	A. Qualification Data: For fabricator
	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications: A firm experienced in producing decorative metal similar to that indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	B. Installer Qualifications: Fabricator of products.
	C. Organic-Coating Applicator Qualifications: A firm experienced in successfully applying organic coatings, of type indicated, to aluminum extrusions and employing competent control personnel to conduct continuing, effective quality-control program to ensure compliance with requirements.
	D. Anodic Finisher Qualifications: A firm experienced in successfully applying anodic finishes of type indicated and employing competent control personnel to conduct continuing, effective quality-control program to ensure compliance with requirements.
	E. Powder-Coating Applicator Qualifications: A firm experienced in successfully applying powder coatings of type indicated and employing competent control personnel to conduct continuing, effective quality-control program to ensure compliance with requirements.
	F. Welding Qualifications: Qualify procedures and personnel according to the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store decorative metal in a well-ventilated area, away from uncured concrete and masonry, and protected from weather, moisture, soiling, abrasion, extreme temperatures, and humidity.
	B. Deliver and store cast-metal products in wooden crates surrounded by enough packing material to ensure that products are not cracked or otherwise damaged.

	1.7 FIELD CONDITIONS
	A. Field Measurements: Verify actual locations of walls and other construction contiguous with decorative metal by field measurements before fabrication and indicate measurements on Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 KIOSK INFORMATION CABINET
	A. Bulletin Board: Aarco LODCC3624RBA - 36" x 24" Enclosed Aluminum Indoor / Outdoor Bulletin Board with LED Lighting; www.aarco.com or approved equal.

	2.2 HISTORICAL SIGN
	2.3 METALS, GENERAL
	A. Metal Surfaces, General: Use materials with smooth, flat surfaces unless otherwise indicated. Use materials without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.

	2.4 ALUMINUM
	A. Fabricate products from alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with strength and durability properties for each aluminum form required not less than that of alloy and temper designated below.
	B. Bars and Shapes: ASTM , Alloy 6063-T5/T52.
	C. Pipe and Round Tubing: ASTM B429/B429M, Alloy 6063-T6.
	D. Tubing: ASTM B210, Alloy 6063-T832.
	E. Plate and Sheet: ASTM B209, Alloy 3003-H14
	F. Forgings: ASTM B247, Alloy 6061-T6.
	G. Castings: ASTM B26/B26M, Alloy A356.0-T6.

	2.5 FASTENERS
	A. Fastener Materials: Unless otherwise indicated, provide the following:
	B. Fasteners for Anchoring to Other Construction: Unless otherwise indicated, select fasteners of type, grade, and class required to produce connections suitable for anchoring indicated items to other types of construction indicated.
	C. Provide concealed fasteners for interconnecting components and for attaching decorative metal items to other work unless otherwise indicated.

	2.6 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.

	2.7 FABRICATION, GENERAL
	A. Assemble items in the shop to greatest extent possible to minimize field splicing and assembly.
	B. Make up wire-rope assemblies in the shop to field-measured dimensions with fittings machine swaged.
	C. Form decorative metal to required shapes and sizes, true to line and level with true curves and accurate angles and surfaces. Finish exposed surfaces to smooth, sharp, well-defined lines and arris.
	D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing the Work.
	E. Form simple and compound curves in bars, pipe, tubing, and extruded shapes by bending members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces.
	F. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	G. Mill joints to a tight, hairline fit. Cope or miter corner joints. Fabricate connections that will be exposed to weather in a manner to exclude water.
	H. Provide weep holes where water may accumulate. Locate weep holes in inconspicuous locations.
	I. Provide necessary rebates, lugs, and brackets to assemble units and to attach to other work. Cut, reinforce, drill, and tap as needed to receive finish hardware, screws, and similar items unless otherwise indicated.
	J. Comply with AWS for recommended practices in shop welding. Weld behind finished surfaces without distorting or discoloring exposed side. Clean exposed welded joints of flux, and dress exposed and contact surfaces.

	2.8 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	2.9 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils (0.04 mm). Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of decorative metal.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Provide anchorage devices and fasteners where needed to secure decorative metal to in-place construction.
	B. Perform cutting, drilling, and fitting required to install decorative metal. Set products accurately in location, alignment, and elevation, measured from established lines and levels. Provide temporary bracing or anchors in formwork for items to be built into concrete, masonry, or similar construction.
	C. Fit exposed connections accurately together to form tight, hairline joints or, where indicated, uniform reveals and spaces for sealants and joint fillers. Where cutting, welding, and grinding are required for proper shop fitting and jointing of decorative metal, restore finishes to eliminate evidence of such corrective work.
	D. Do not cut or abrade finishes that cannot be completely restored in the field. Return items with such finishes to the shop for required alterations, followed by complete refinishing, or provide new units as required.
	E. Install concealed gaskets, joint fillers, insulation, and flashings as work progresses.
	F. Restore protective coverings that have been damaged during shipment or installation. Remove protective coverings only when there is no possibility of damage from other work yet to be performed at same location.
	G. Field Welding: Comply with applicable AWS specification for procedures of manual shielded metal arc welding and requirements for welding and for finishing welded connections in "Fabrication, General" Article. Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
	H. Field Brazing: Comply with requirements for brazing and for finishing brazed connections in "Fabrication, General" Article. Braze connections that are not to be left as exposed joints but cannot be shop brazed because of shipping size limitations.
	I. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	3.3 INFORMATION KIOSK / FOUNTAIN CONTROL BOX
	A. Fabricate (2) two mounting posts 4” square 6061 T6 alloy extruded aluminum tubing approximately 10’-3” in length with 0.188” wall thickness.
	B. Aluminum Sign Header: Fabricate a 6-inch x 24-inch x 4” with 0.09” wall thickness.
	C. Aluminum Sign Header Roof: Fabricate a 7-inch high with 0.09” wall thickness
	D. Finish: Unless otherwise stated all metal components shall be painted to match proposed bench color of IFS Coatings Inc., Color PLSF 30059 (Evergreen)
	E. Posts shall be set in ground a minimum of 36 inches in depth with a concrete mix of 3,000 psi at 28 days. Post shall measure 7’-9” from finished grade to top of finial. Provide #1 RGS runout conduit inside 4” square post through footing.
	F. Fountain Equipment Control Box by Georgia Fountains or approved equal.

	3.4 HISTORICAL SIGN
	A. Fabricate (2) two mounting posts 4” square 6061 T6 alloy extruded aluminum tubing approximately 10’-3” in length with 0.188” wall thickness.
	B. Aluminum Sign Header: Fabricate a 6-inch x 24-inch x 4” with 0.09” wall thickness.
	C. Aluminum Sign Header Roof: Fabricate a 7-inch high with 0.09” wall thickness.
	D. Roof overhang shall be 1” beyond each face of Kiosk panel.
	E. To include a 5-inch diameter 3M vinyl “City of Reading” logo with clear 3M smartshield POF laminate on prominate display face of Kiosk
	F. Finish: Unless otherwise stated all metal components shall be powder coated to match proposed bench color of IFS Coatings Inc., Color PLSF 30059 (Evergreen)
	G. Posts shall be set in ground a minimum of 36 inches in depth with a concrete mix of 3,000 psi at 28 days. Post shall measure 7’-9” from finished grade to top of finial.  Provide #1 RGS runout conduit inside 4” square post through footing.

	3.5 PARK RULE/PET WASTE SIGNS
	A. Provide 2” square aluminum tubing approximately 7’-6” in length with 0.188” wall thickness, with prefabricated ball finial cap.
	B. Finish: Unless otherwise stated all metal components shall be powder coated to match proposed bench color of IFS Coatings Inc., Color PLSF 30059 (Evergreen)
	C. Sign post shall be set in ground a minimum of 36 inches in depth with a concrete mix of 3,000 psi at 28 days. Post shall measure 5’-0” from finished grade to top of post (not including finial height).

	3.6 CLEANING AND PROTECTION
	A. Unless otherwise indicated, clean metals by washing thoroughly with clean water and soap, rinsing with clean water, and drying with soft cloths.
	B. Touchup Painting:
	C. Protect finishes of decorative metal from damage during construction period with temporary protective coverings approved by decorative metal fabricator. Remove protective covering at time of Substantial Completion.
	D. Restore finishes damaged during installation and construction period so no evidence remains of correction work. Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit or provide new units.



	129300_SITE FURNISHINGS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.


	PART 2 -  PRODUCTS
	2.1 BENCH
	A. Manufacturers:
	B. Bench: L28C- 8’ Lamplighter Bench with armrests, back and center arm
	C. Materials
	D. Finish:

	2.2 TRASH RECEPTACLE
	A. Manufacturer:
	B. Trash Receptacle: Harmony 32-gallon litter receptacle: HIII3-32
	C. Materials:
	D. Finish:

	2.3 DOG WASTE STATION
	A. Basis of Design Criteria: manufactured by Global Industrial™ Steel Pet Waste Station With Tie-Handle Waste Bags, Green; www.globalindustrial.com; or approved equal
	B. Product: model #: WR695796 Steel Pet Waste Station with Tie-Handle Waste Bags
	C. Finish: Color: Green


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with manufacturer's written installation instructions unless more stringent requirements are indicated. Complete field assembly of site furnishings where required.
	B. Unless otherwise indicated, install site furnishings after landscaping and paving have been completed.
	C. Install site furnishings level, plumb, true, and securely anchored at locations indicated on Drawings.

	3.2 BENCH AND TRASH RECEPTACLES
	A. Benches and shall be surface mounted and shall be in accordance with the drawings and details.

	3.3 DOG WASTE STATION
	A. Install U channel post and check to ensure the post is plumb.  Assemble waste station components as per manufacturer’s directions.  Mount sign, bag dispenser, and trash receptacle on channel post with tamper resistant hardware. Final check to ensure post is plumb.

	3.4 PROTECTION
	A. Protect products prior to installation by having them remain in the manufacturer’s packaging and container and protected from the elements while on site.
	B. Provide all warranty information, routine system inspection requirements and Maintenance guidelines to the Owner.  Include contact information of supplier/manufacturer for future replacement parts and general questions.



	131213 EXTERIOR FOUNTAINS
	311000 FL - Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil; the zone where plant roots grow.
	D. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects larger than 2 inches in diameter; and free of weeds, roots, toxic materials, or other non-soil materials.
	E. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction and indicated on Drawings.
	F. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during construction and indicated on Drawings.
	G. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.  Trees shall be marked for removal and approved by Project Engineer prior to removal.

	1.5 MATERIAL OWNERSHIP
	A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.6 INFORMATIONAL SUBMITTALS
	A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	B. Topsoil stripping and stockpiling program.
	C. Rock stockpiling program.
	D. Record Drawings: Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.
	E. Burning: shall not be permitted

	1.7 QUALITY ASSURANCE
	A. Topsoil Stripping and Stockpiling Program: as per Erosion and Sediment Control plan and details.

	1.8 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	B. Improvements on Adjoining Property: are not permitted unless otherwise approved in writing by owner and City.
	C. Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	D. Salvageable Improvements: Carefully remove items indicated to be salvaged and coordinate storage with the Public works department.
	E. Utility Locator Service: Notify PA One Call for area where Project is located before site clearing.
	F. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.
	G. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 312000 "Earth Moving."
	B. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd primer complying with SSPC-Paint 20 or SSPC-Paint 29 zinc-rich coating


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Verify that trees, shrubs, and other vegetation to be removed or to be relocated have been flagged and that protection zones have been identified and enclosed according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	C. Protect existing site improvements to remain from damage during construction.

	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requirements of authorities having jurisdiction.
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls only after project engineer has deemed adequate vegetative establishment has been met and restore and stabilize areas disturbed during removal.

	3.3 TREE AND PLANT PROTECTION
	A. Protect trees and plants remaining on-site according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations according to requirements in Section 015639 "Temporary Tree and Plant Protection."

	3.4 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	D. Excavate for and remove underground utilities indicated to be removed.

	3.5 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.

	3.6 TOPSOIL STRIPPING
	A. Remove vegetation, sod and grass before stripping topsoil.
	B. Strip topsoil to depth 6 inches in a manner to prevent intermingling with underlying subsoil or other waste materials.
	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust and erosion by water.

	3.7 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

	3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or stockpile without intermixing with other materials and transport them to recycling facilities. Do not interfere with other Project work.



	312000 FL - Earth Moving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	G. Fill: Soil materials used to raise existing grades.
	H. Rock:
	I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other fabricated stationary features constructed above or below the ground surface.
	J. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	K. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	L. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct preexcavation conference at project site during layout approval meeting.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of the following manufactured products required:
	B. Samples for Verification: For the following products, in sizes indicated below:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Material Test Reports: For borrow soil material proposed for fill and backfill as follows:
	C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by earth-moving operations. Submit before earth moving begins.

	1.6 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth-moving operations.
	B. Improvements on Adjoining Property: Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	C. Utility Locator Service: Notify PA One Call for area where Project is located before beginning earth-moving operations.
	D. Do not commence earth-moving operations until temporary site fencing and erosion and sedimentation control measures specified in Section 015000 "Temporary Facilities and Controls and Section 311000 "Site Clearing are in place.
	E. Do not commence earth-moving operations until plant-protection measures specified in Section 015639 "Temporary Tree and Plant Protection" are in place.
	F. The following practices are prohibited within protection zones:
	G. Do not direct vehicle or equipment exhaust towards protection zones.
	H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D2487 Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.
	C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D2487 Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to AASHTO M 145, or a combination of these groups.
	D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.
	F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Course: Narrowly graded mixture of washed crushed stone or crushed or uncrushed gravel; ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve.
	I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and zero to 5 percent passing a No. 4.
	J. Sand: ASTM C33/C33M; fine aggregate.
	K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 GEOTEXTILES
	A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:

	2.3 ACCESSORIES
	A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a description of the utility; colored as follows:
	B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; colored as follows:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, control, remove, and dispose of ground water and permit excavation and construction to proceed on dry, stable subgrades.
	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	D. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed. Dispose of water and sediment in a manner that avoids inconvenience to others.

	3.3 EXPLOSIVES
	A. Explosives: Not Permitted

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, and obstructions. No changes in the Contract Sum or the Contract Time will be authorized for rock excavation or removal of obstructions.

	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other construction, and for inspections.
	B. Excavations at Edges of Tree- and Plant-Protection Zones:

	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless otherwise indicated.
	C. Trench Bottoms:
	D. Trenches in Tree- and Plant-Protection Zones:

	3.8 SUBGRADE INSPECTION
	A. Notify project engineer when excavations have reached required subgrade.
	B. If project engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.
	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions for changes in the Work.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by project engineer, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi may be used when approved by project engineer.

	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in Section 033000 "Cast-in-Place Concrete."
	D. Trenches under Roadways: Provide 4-inch-thick, concrete-base slab support for piping or conduit less than 30 inches below surface of roadways. After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing roadway subbase course. Concrete is specified in Section 033000 "Cast-in-Place Concrete."
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Initial Backfill:
	G. Final Backfill:
	H. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.13 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.

	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D698:

	3.16 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade tolerances:

	3.17 SUBSURFACE DRAINAGE
	A. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench. Place a 6-inch course of filter material on subsurface drainage geotextile to support subdrainage pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material, placed in compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping sides and ends at least 6 inches.
	B. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches.

	3.18 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	C. Pavement Shoulders: Place shoulders along edges of subbase course to prevent lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously with each subbase layer to not less than 95 percent of maximum dry unit weight according to ASTM D698.

	3.19 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:

	3.20 FIELD QUALITY CONTROL
	A. Special Inspections: Contractor will engage a qualified special inspector to perform the following special inspections:
	B. Testing Agency: Contactor will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities. Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade with tested subgrade when approved by Architect.
	E. Testing agency will test compaction of soils in place according to ASTM D1556, ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the following locations and frequencies:
	F. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	G. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	H. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.

	3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.



	321216_ASPHALT PAVING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 DEFINITION
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include technical data and tested physical and performance properties.
	B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking spaces.  Indicate, with international symbol of accessibility, spaces allocated for people with disabilities.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified manufacturer and Installer.
	B. Material Certificates:  For each paving material, from manufacturer.
	C. Material Test Reports:  For each paving material.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by PADOT.
	B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.
	C. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of PADOT Pub 408 for asphalt paving work.
	D. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent or expected before time required for adequate cure, or if the following conditions are not met:


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

	2.2 GEOTEXTILES
	A. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:

	2.3 AGGREGATES
	A. Coarse Aggregate:  in accordance with PennDOT Pub 408.
	B. Fine Aggregate:  in accordance with PennDOT Pub 408.
	C. Mineral Filler:  in accordance with PennDOT Pub 408.

	2.4 ASPHALT MATERIALS
	A. Asphalt Binder:  PG 64-22.
	B. Tack Coat:  Emulsified Asphalt, Class AE-T.

	2.5 JOINT SEALANTS
	A. Basis of Design Criteria: The Contract Documents indicate the requirements of joint sealants and are based on the specific sealant lines as indicated and as manufactured by Crafco.  Sealants by the available manufacturers indicated below may be considered, provided there are no deviations in quality, coverage, elongation, solids by weight, viscosity, and other requirements indicated herein, implied or inherent in the basis of design product as solely by the Engineer.  The burden of proof of equality is on the proposer.  Engineer’s approval does not relieve an available manufacturer from their responsibility of meeting the standards and requirements set forth in the specifications, and by the basis of design product.

	2.6 SUB-BASE COURSE
	A. Sub-base Course: PADOT 2A compacted to 98% modified proctor in accordance with ASTM 1557. Depth: 8- inches.

	2.7 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by PADOT. Provide mixes complying with composition, grading, and tolerance requirements. Provide indicated design mixes.  Revise aggregate sizes in subparagraphs below for each course as required for Project.


	PART 3 -  EXECUTION
	3.1 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for rock excavation or removal of obstructions.
	B. Excavate to required cross sections and elevations and sub-grade using equipment and methods that remove material to the specified excavation limits without disturbing the material outside of the excavation limits. While excavating, protect facilities and structures from damage and disturbance. Ensure that material outside excavation limits is not disturbed. If any material outside the excavation limits becomes disturbed, restore the area as directed by the Engineer. Excavate and grade to ensure proper drainage.

	3.2 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation (material outside excavation limits) under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by Engineer.

	3.3 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 6 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:

	3.4 EXAMINATION
	Verify that subgrade is dry and in suitable condition to begin paving.
	A. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	B. Proceed with paving only after unsatisfactory conditions have been corrected.
	C. Verify that utilities and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation of imprinted asphalt.

	3.5 COLD MILLING
	A. Clean existing pavement surface of loose and deleterious material immediately before cold milling. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.

	3.6 PATCHING
	A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches into adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  Recompact existing unbound-aggregate base course to form new subgrade.
	B. Portland Cement Concrete Pavement:  Break cracked slabs and roll as required to reseat Retain first paragraph below for coating vertical surfaces abutting hot-mix asphalt patches.
	C. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd.
	D. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.

	3.7 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch in existing pavements.
	B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 1/4 inch.

	3.8 SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.
	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.

	3.9 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, and thickness when compacted.
	B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are required.
	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surface.

	3.10 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.

	3.11 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to comply with requirements.
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the following density:
	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.12 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to paved areas:

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner retains the right to engage a qualified testing agency to perform tests and inspections.
	B. Thickness:  Owner reserves the right to test thickness of asphalt in place by obtaining a representative sampling of 4- inch cores.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. Replace and compact hot-mix asphalt where core tests were taken.
	E. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.14 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them.



	321313_CONCRETE PAVING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer of detectable warnings, ready-mix concrete manufacturer and testing agency.
	B. Material Certificates:  For the following, from manufacturer:
	C. Material Test Reports:  For each of the following:

	1.3 QUALITY ASSURANCE
	A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94 requirements for production facilities and equipment.

	1.4 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.
	B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum ambient or surface temperature of 40 deg F for oil-based materials, 55 deg F for water-based materials, and not exceeding 95 deg F.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.2 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Reinforcing Bars:  ASTM A 615, Grade 60; deformed.
	C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete of greater compressive strength than concrete specified, and as follows:

	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source throughout Project:
	B. Normal-Weight Aggregates:  ASTM C 33, Class 4M, uniformly graded.  Provide aggregates from a single source.
	C. Water:  Potable and complying with ASTM C 94.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.

	2.4 CURING MATERIALS
	A. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	B. Water:  Potable.

	2.5 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips, 1/2 inches thick, unless otherwise indicated.
	B. Joint Fillers for Curb:  Contraction joint filler for curb shall consist of hard pressed fiberboard.

	2.6 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete.
	B. Add air-entraining admixture at manufacturer's prescribed rate to result in normal weight concrete at point of placement having an air content as follows:
	C. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	D. Concrete Mixtures:  Normal-weight concrete.
	E. Concrete Mixtures:  Cast-in-Place Concrete Curb.
	F. Cementitious Materials:  use materials and percentages of mixture as directed by PADOT Pub 408.

	2.7 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94 and ASTM C 1116.  Furnish batch certificates for each batch discharged and used in the Work.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	B. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.2 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms; bulkheads; and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.3 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	B. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, structures, other fixed objects, and where indicated.
	C. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into the tartan pattern as indicated and approved by Architect.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness.
	D. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4 inch radius.  Repeat tooling of edges after applying surface finishes.
	E. Contraction Curb Joints:  Shall be constructed directly opposite of abutting concrete pavement joints so that monolithic sections between curb ends will not be less than 5 feet nor greater than 15 feet in length.
	F. Expansion Curb Joints:  Shall be constructed directly opposite of abutting concrete paving joints and shall be the same type and thickness as joints in the pavement.  Expansion joints 1/2 inch in width shall be provided at intervals not less than 30 feet or greater than 120 feet.  Joints shall be sealed with joint sealant.

	3.4 FORM SETTING
	A. Forms shall be set to indicated alignment, grade, and dimensions.

	3.5 STEEL REINFORCEMENT INSTALLATION
	A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.

	3.6 CONCRETE PLACEMENT
	A. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	B. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag concrete into place or use vibrators to move concrete into place.  Screed paving surface with a straightedge and strike off.
	C. Commence initial floating using bull floats to impart an open-textured and uniform surface plane before excess moisture or bleedwater appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operations or spreading surface treatments.
	D. Formed curb shall be placed in a single lift.  Consolidation shall be achieved by using approved mechanical vibrators.

	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.
	C. Curb Finish:  The top of the curb shall be rounded with a radius tool of 1/2 inch.

	3.8 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb. per sq. ft. x h before and during finishing operations.
	D. Curing Methods:  Cure concrete by moisture curing.

	3.9 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:

	3.10 INSTALLATION OF TACTILE WARNING SURFACING
	A. General: Prepare substrate and install tactile warning surfacing according to manufacturer's written instructions unless otherwise indicated.
	B. Place tactile warning surfacing units in dimensions and orientation indicated. Comply with location requirements of AASHTO MP 12.
	C. Surface-Applied Detectable Warning Tiles: Prepare existing paving surface by grinding and cleaning as recommended by manufacturer. Apply adhesive to back of tile and set tile in place. Firmly seat tile in adhesive bed. Install anchor devices through face of tile and into pavement using anchors located as recommended by manufacturer. Set heads of anchors flush with tile surface. Apply sealant in continuous bead around perimeter of tile.

	3.11 REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, cracked, or defective or that does not comply with requirements in this Section.  Remove work in complete sections from joint to joint.
	B. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.



	321316 FL - Decorative Concrete Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. See Section 033000 “Cast in Place Concrete.”

	1.4 PREINSTALLATION MEETINGS
	A. See Section 033000 “Cast in Place Concrete.”

	1.5 ON SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color, pattern, or texture selection.
	C. Samples for Verification: For each type of exposed color, pattern, or texture indicated.
	D. Design Mixtures: For each decorative concrete paving mixture. Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	1.6 INFORMATIONAL SUBMITTALS
	A. See Section 033000 “Cast in Place Concrete” for general concrete submittals.
	B. Submit product information relating specifically to colorizing and stamping of concrete surfaces.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers trained and approved by manufacturer of decorative concrete paving systems.
	B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.8 FIELD CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.
	B. Cold/Hot Weather Placement Restrictions: See Section 033000 “Cast in Place Concrete”.


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. See Section 033000 “Cast in Place Concrete.”

	2.2 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. See Section 033000 “Cast in Place Concrete.”

	2.4 CONCRETE MATERIALS
	A. See Section 033000 “Cast in Place Concrete.”

	2.5 INTEGRALL CONCRETE COLOR
	A. Color to match Glen-Gery mortar color G-209.

	2.6 CONCRETE MIXTURES
	A. See Section 033000 “Cast in Place Concrete.”

	2.7 CONCRETE MIXING
	A. See Section 033000 “Cast in Place Concrete.”


	PART 3 -  EXECUTION
	3.1 INTEGRALLY COLORED CONCRETE FINISH
	A. Integrally Colored Concrete Finish: After final floating, apply the following finish:

	3.2 CONCRETE PROTECTION AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Curing Compound: Apply immediately after final finishing. Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coating, and repair damage during curing period.
	D. Curing and Sealing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Repeat process 24 hours later and apply a second coat. Maintain continuity of coating, and repair damage during curing period.

	3.3 SEALER APPLICATION
	A. Clear Acrylic Sealer: Apply uniformly in two coats in continuous operations according to manufacturer's written instructions. Allow first coat to dry before applying second coat, at 90 degrees to the direction of the first coat, using same application methods and rates.

	3.4 PAVING TOLERANCES
	A. See Section 033000 “Cast in Place Concrete.”

	3.5 FIELD QUALITY CONTROL
	A. See Section 033000 “Cast in Place Concrete.”

	3.6 REPAIR AND PROTECTION
	A. Remove and replace decorative concrete paving that is broken or damaged or does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Detailing: Grind concrete "squeeze" left from tool placement. Color ground areas with slurry of color hardener mixed with water and bonding agent. Remove excess release agent with high-velocity blower.
	C. Protect decorative concrete paving from damage. Exclude traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	321373 FL - Concrete Paving Joint Sealants
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of available colors for each type of joint sealant.
	C. Samples for Verification: Actual sample of finished products for each kind and color of joint sealant required.
	D. Paving-Joint-Sealant Schedule: Include the following information:

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Statements: For Installer

	1.4 QUALITY ASSURANCE
	A. Qualifications:

	1.5 PRECONSTRUCTION TESTING
	A. Preconstruction Testing: Performed by a qualified testing agency.

	1.6 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:


	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain joint sealants from single manufacturer for each sealant type.

	2.2 JOINT SEALANTS, GENERAL
	A. Compatibility: Provide joint sealants, backer materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing and field experience.

	2.3 COLD-APPLIED JOINT SEALANTS
	A. Single-Component, Nonsag, Silicone Joint Sealant: ASTM D5893/D5893M, Type NS.
	B. Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D5893/D5893M, Type SL.
	C. Multicomponent, Nonsag, Urethane, Elastomeric Joint Sealant: ASTM C920, Type M, Grade NS, Class 25, for Use T.
	D. Single Component, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C920, Type S, Grade P, Class 25, for Use T.
	E. Multicomponent, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C920, Type M, Grade P, Class 25, for Use T.

	2.4 HOT-APPLIED JOINT SEALANTS
	A. Hot-Applied, Single-Component Joint Sealant, Type I: ASTM D6690.
	B. Hot-Applied, Single-Component Joint Sealant, Type I or Type II: ASTM D6690.
	C. Hot-Applied, Single-Component Joint Sealant, Type I, II, or III: ASTM D6690.

	2.5 JOINT-SEALANT BACKER MATERIALS
	A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, based on field experience and laboratory testing.
	B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	D. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.6 PRIMERS
	A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.

	3.3 INSTALLATION OF JOINT SEALANTS
	A. Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as applicable to materials, applications, and conditions.
	C. Install joint-sealant backers to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install joint sealants immediately following backer material installation, using proven techniques that comply with the following:
	E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants in accordance with the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint:
	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.4 CLEANING AND PROTECTION
	A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials approved in writing by joint-sealant manufacturers.
	B. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately and replace with joint sealant so installations in repaired areas are indistinguishable from the original work.

	3.5 PAVING-JOINT-SEALANT SCHEDULE
	A. Joints within concrete paving
	B. Joints between concrete and asphalt paving



	321400 FL - Unit Paving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	B. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C136.
	C. Samples for Initial Selection: For each type of unit paver indicated and the following:
	D. Samples for Verification: For full-size units of each type of unit paver indicated. Assemble no fewer than five Samples of each type of unit on suitable backing and grout joints. Include Samples of the following:

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Material Certificates: For unit pavers. Include statements of material properties indicating compliance with requirements, including compliance with standards. Provide for each type and size of unit.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified unit paving installer. Installer's personnel assigned to the Work must have Concrete Paver Installer Certification from the Interlocking Concrete Pavement Institute (ICPI) with both of the following designations:
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.

	1.6 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing: Submit to latex-additive manufacturer, for testing as indicated below, Samples of materials that will contact or affect mortar and grout that contain latex additives.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained, and contamination avoided.

	1.8 FIELD CONDITIONS
	A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work damaged by frost or freezing.
	B. Weather Limitations for Mortar and Grout:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain each type of unit paver, joint material, and setting material from single source with resources to provide materials and products of consistent quality in appearance and physical properties.
	B. Source Limitations for Cast Stone: Obtain cast stone units from single source from single manufacturer.

	2.2 BRICK PAVERS
	A. Brick Pavers, Light-Traffic Paving Brick: ASTM C902, Class SX, Type I, Application PS Provide brick without frogs or cores in surfaces exposed to view in the completed Work.
	B. Efflorescence: Brick to be rated "not effloresced" when tested according to ASTM C67.
	C. Temporary Protective Coating: Precoat exposed surfaces of brick pavers with a continuous film of a temporary protective coating that is compatible with brick, mortar, and grout products and can be removed without damaging grout or brick. Do not coat unexposed brick surfaces; handle brick to prevent coated surfaces from contacting backs or edges of other units. If, despite these precautions, coating does contact bonding surfaces of brick, remove coating from bonding surfaces before setting brick.

	2.3 NATURAL STONE PAVERS
	A. Pennsylvania Bluestone, Natural Stone Pavers: Rectangular dimensioned paving slabs made from Pennsylvania Bluestone.

	2.4 CAST STONE MATERIALS
	A. General: Comply with ASTM C1364.
	B. Portland Cement: ASTM C150/C150M, Type I or Type III, containing not more than 0.60 percent total alkali when tested according to ASTM C114. Provide natural color or white cement as required to produce cast stone color indicated.
	C. Coarse Aggregates: Granite, quartz, or limestone complying with ASTM C33/C33M; gradation and colors as needed to produce required cast stone textures and colors.
	D. Fine Aggregates: Natural sand or crushed stone complying with ASTM C33/C33M, gradation and colors as needed to produce required cast stone textures and colors.
	E. Reinforcement:
	F. Embedded Anchors and Other Inserts: Fabricated from stainless steel complying with ASTM A240/A240M, ASTM A276/A276M

	2.5 CAST STONE UNITS
	A. Cast Stone Units: Comply with ASTM C1364.
	B. Fabricate units with sharp arris and accurately reproduced details, with indicated texture on all exposed surfaces unless otherwise indicated.
	C. Fabrication Tolerances:
	D. Cure Units as Follows:
	E. Acid etch units after curing to remove cement film from surfaces to be exposed to view.
	F. Colors and Textures: No color added. Smooth finish.

	2.6 ACCESSORIES
	A. Compressible Foam Filler: Preformed strips complying with ASTM D1056, Grade 2A1.

	2.7 MORTAR SETTING-BED MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or Type II.
	B. Sand: ASTM C33.
	C. Latex Additive: Manufacturer's standard acrylic resin or styrene-butadiene-rubber water emulsion, serving as replacement for part or all of gaging water, of type specifically recommended by latex-additive manufacturer for use with field-mixed Portland cement and aggregate mortar bed, and not containing a retarder.
	D. Thin-Set Mortar for Bond Coat: Latex-Portland cement mortar complying with ANSI A118.4.
	E. Water: Potable.

	2.8 GROUT MATERIALS
	A. On-Site Mixed - Sand-Portland Cement Grout: ANSI A108.10, made of white or gray cement and white or colored aggregate as required to produce color indicated.
	B. Prepackaged - Standard Cement Grout: ANSI A118.6, sanded.
	C. Grout Colors: To match cast stone.
	D. Water: Potable.

	2.9 MORTAR AND GROUT MIXES
	A. General: Comply with referenced standards and with manufacturers' written instructions for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other procedures needed to produce setting-bed and joint materials of uniform quality and with optimal performance characteristics. Discard mortars and grout if they have reached their initial set before being used.
	B. Mortar-Bed Bond Coat: Mix neat cement and latex additive to a creamy consistency.
	C. Latex-Modified, Portland Cement Setting-Bed Mortar: Proportion and mix Portland cement, sand, and latex additive for setting bed to comply with written instructions of latex-additive manufacturer and as necessary to produce stiff mixture with a moist surface when bed is ready to receive pavers.
	D. Latex-Modified, Portland Cement Bond Coat: Proportion and mix Portland cement, aggregate, and liquid latex for bond coat to comply with written instructions of liquid-latex manufacturer.
	E. Job-Mixed Portland Cement Grout: Proportion and mix job-mixed Portland cement and aggregate grout to match setting-bed mortar except omit hydrated lime and use enough water to produce a pourable mixture.
	F. Packaged Grout: Proportion and mix according to grout manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Where unit paving is to be installed over waterproofing, examine waterproofing installation, with waterproofing Installer present, for protection from paving operations, including areas where waterproofing system is turned up or flashed against vertical surfaces.
	C. Proceed with installation only after unsatisfactory conditions have been corrected and waterproofing protection is in place.

	3.2 PREPARATION
	A. Remove substances from concrete substrates that could impair mortar bond, including curing and sealing compounds, form oil, and laitance.
	B. Sweep concrete substrates to remove dirt, dust, debris, and loose particles.

	3.3 INSTALLATION, GENERAL
	A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be visible or cause staining in finished work.
	B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and textures.
	C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units without cutting where possible. Hammer cutting is not acceptable.
	D. Handle protective-coated brick pavers to prevent coated surfaces from contacting backs or edges of other units. If, despite these precautions, coating does contact bonding surfaces of brick, remove coating from bonding surfaces before setting brick.
	E. Joint Pattern: As indicated on drawings.
	F. Tolerances:
	G. Expansion and Control Joints:

	3.4 MORTAR SETTING-BED APPLICATIONS
	A. Saturate concrete subbase with clean water several hours before placing setting bed. Remove surface water about one hour before placing setting bed.
	B. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before placing mortar bed. Do not exceed 1/16-inch thickness for bond coat. Limit area of bond coat to avoid its drying out before placing setting bed.
	C. Apply mortar bed over bond coat; spread and screed mortar bed to uniform thickness at subgrade elevations required for accurate setting of pavers to finished grades indicated.
	D. Mix and place only that amount of mortar bed that can be covered with pavers before initial set. Before placing pavers, cut back, bevel edge, and remove and discard setting-bed material that has reached initial set.
	E. Wet brick pavers before laying if the initial rate of absorption exceeds 30 g/30 sq. in. per minute when tested according to ASTM C67. Allow units to absorb water so they are damp but not wet at time of laying.
	F. Place pavers before initial set of cement occurs. Immediately before placing pavers on mortar bed, apply uniform 1-inch-thick mortar bed.
	G. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting bed and to bring finished surfaces within indicated tolerances. Set each paver in a single operation before initial set of mortar; do not return to areas already set or disturb pavers for purposes of realigning finished surfaces or adjusting joints.
	H. Spaced Joint Widths: Provide 3/8 nominal joint width with variations not exceeding plus or minus 1/8 inch
	I. Grouted Joints: Grout paver joints complying with ANSI A108.10.
	J. Grout joints as soon as possible after initial set of setting bed.
	K. Cure grout by maintaining in a damp condition for seven days unless otherwise recommended by grout or liquid-latex manufacturer.

	3.5 SETTING CAST STONE IN MORTAR
	A. Set cast stone as indicated on Drawings. Set units accurately in locations indicated, with edges and faces aligned according to established relationships and indicated tolerances.
	B. Wet joint surfaces thoroughly before applying mortar or setting in mortar.
	C. Set units in full bed of mortar with full head joints unless otherwise indicated.
	D. Rake out joints for pointing with mortar to depths of not less than 3/4 inch Rake joints to uniform depths with square bottoms and clean sides. Scrub faces of units to remove excess mortar as joints are raked.
	E. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 inch Compact each layer thoroughly and allow it to become thumbprint hard before applying next layer.
	F. Tool exposed joints slightly concave when thumbprint hard. Use a smooth plastic jointer larger than joint thickness.

	3.6 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Provide new units to match adjoining units and install in same manner as original units, with same joint treatment and with no evidence of replacement.
	B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout. Point joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant application.
	C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean.



	323119 FL - Decorative Metal Fences and Gates
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For fencing and gates.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Product Test Reports: For decorative metallic-coated-steel tubular picket fences, including finish, indicating compliance with referenced standard and other specified requirements.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Fabricator of products.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for fabrication and installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fence and gate to be provided by Bachman Iron Works, 1645 N 9th St, Reading, PA 19604 bachmanironworks.com or approved equal.
	B. Wind Loading:
	C. Lightning-Protection System: Maximum grounding-resistance value of 25 ohms under normal dry conditions.

	2.2 DECORATIVE STEEL FENCES
	A. Decorative Steel Fences: Fences made from steel tubing, bars and shapes, hot-dip galvanized.
	B. Posts: Square steel tubing.
	C. Post Caps: cast iron with round ball finials.
	D. Rails:
	E. Pickets: 5/8” x5/8” hot rolled solid steel bars
	F. Mid Rail Supports:
	G. Gate:
	H. Fasteners: Stainless-steel carriage bolts and tamperproof nuts.
	I. Finish exposed welds to comply with NOMMA Guideline 1, Finish #2 - completely sanded joint, some undercutting and pinholes okay resulting in no sharp edges.
	J. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip galvanize to comply with ASTM A123/A123M. For hardware items, hot-dip galvanize to comply with ASTM A153/A153M.
	K. Finish for all items other than gate latch shall be black Powder coating.  Fabricator shall take into account nominal thickness added to surfaces during the powder coating process.

	2.3 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with requirements in Section 033000 "Cast-in-Place Concrete" with a minimum 28-day compressive strength of 3000 psi, 3-inch slump, and 1-inch maximum aggregate size or dry, packaged, normal-weight concrete mix complying with ASTM C387/C387M mixed with potable water according to manufacturer's written instructions.
	C. Nonshrink Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107/C1107M and specifically recommended by manufacturer for exterior applications.

	2.4 FINSISH/COATINGS:
	A. Galvanized Finish: Clean welds, mechanical connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.
	B. Surface Preparation: Clean surfaces of oil and other contaminants. Use cleaning methods that do not leave residue. After cleaning, apply a zinc-phosphate conversion coating compatible with the organic coating to be applied over it. Clean welds, mechanical connections, and abraded areas and apply galvanizing repair paint, complying with SSPC-Paint 20, to comply with ASTM A780/A780M.
	C. Powder Coating: Immediately after cleaning and pretreating, apply manufacturer's standard TGIC polyester powder-coat finish to a minimum dry film thickness of 2 mils.
	D. Powder Coating: Immediately after cleaning and pretreating, apply manufacturer's standard two-coat finish consisting of zinc-rich epoxy prime coat and TGIC polyester topcoat to a minimum dry film thickness of 2 mils. Comply with coating manufacturer's written instructions to achieve a minimum total dry film thickness of 4 mils.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, construction layout, and other conditions affecting performance of the Work.
	B. Do not begin installation before final grading is completed unless otherwise permitted by Architect.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stake locations of fence posts, and gates. Indicate locations of utilities for fountain

	3.3 DECORATIVE FENCE INSTALLATION
	A. Install fences by setting posts as indicated and fastening rails of fence panels to posts. Peen threads of bolts after assembly to prevent removal.
	B. Post Excavation: Drill or hand-excavate holes for posts in firm, undisturbed soil. Excavate holes to a diameter of not less than 4 times post size and a depth of not less than 24 inches plus 3 inches for each foot or fraction of a foot that fence height exceeds 4 feet.
	C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.

	3.4 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference. Attach hardware using tamper-resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust hardware for smooth operation and lubricate where necessary.

	3.5 GROUNDING AND BONDING
	A. Fence Grounding: Install at maximum intervals of 75 feet except as follows:
	B. Grounding Method: At each grounding location, drive a grounding rod vertically until the top is 6 inches below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect conductor to each fence component at grounding location.
	C. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame.
	D. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	E. Testing Agency: Contractor will engage a qualified testing agency to perform tests and inspections.

	3.6 ADJUSTING
	A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range. Confirm that latches and locks engage accurately and securely without forcing or binding.
	B. Lubricate hardware and other moving parts.



	323223.001 FL - Drystack Stone Retaining Walls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.3 ACTION SUBMITTALS
	A. Samples for Initial Selection: supplier’s cutsheets denoting type and size of stone, showing full range of all available colors and sizes.  (Project Engineer may require site visitation to see samples in person.)
	B. Samples for Verification: Actual samples PA fieldstone 1-6” size range and representative color range.

	1.4 QUALITY ASSURANCE
	A. Qualifications:

	1.5 MOCKUPS
	A. Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store and handle PA Fieldstone and accessories to prevent deterioration or damage due to contaminants, breaking, chipping, or other causes.
	B. Store geosynthetics in manufacturer's original packaging with labels intact. Store and handle geosynthetics to prevent deterioration or damage due to sunlight, chemicals, flames, temperatures above 160 deg F or below 32 deg F and other conditions that might damage them. Verify identification of geosynthetics before use and examine them for defects as material is placed.


	PART 2 -  PRODUCTS
	2.1 NATURAL PENNSYLVANIA FIELDSTONE
	A. Natural Pennsylvania Medium Fieldstone.
	B. Color: lilac, green, brown.
	C. Shape and Texture:
	D. Provide stone with an equal distribution of stone sizes to achieve proposed design.  Mix stone from various pallets to provide an even blend of color ranges throughout the entirety of the wall.
	E. Batter: Provide offset from course below to provide 1:12 batter.
	F. Cap Units: Provide cap stones of min. 6”-8” face dimension, 2’ length, 14” wide with relative level surface as exposed stone cap.
	G. Supplier: Meshoppen Stone Inc. or approved equal

	2.2 INSTALLATION MATERIALS
	A. Mortar Setting Bed - See Section 321400 “Unit Paving” for approved Mortar.
	B. Leveling Base: Comply with requirements in Section 312000 "Earth Moving" for base course.
	C. Drainage Fill: Comply with requirements in Section 312000 "Earth Moving" for drainage course.
	D. Nonreinforced-Soil Fill: Comply with requirements in Section 312000 "Earth Moving" for satisfactory soils.
	E. Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation of greater than 50 percent.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for excavation tolerances, condition of subgrades, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF RETAINING WALLS
	A. General: Wall location and height shall be laid out an approved in field by Project Engineer prior to construction.
	B. Ensure proper compaction of subgrade and 6” 2A stone base.  Each layer shall be compacted with a vibratory plate tamper or jumping jack.
	C. Use stakes (or an A-frame) and masonry string to create the “batter” and line of the wall. The batter is the ratio of lean (back) to height. For every 12 inches of height, lean your wall back 1 inch. When placing stones, place as close as possible to the string but never allow stones to touch the string.
	D. Leveling Base: Place and compact base material to thickness indicated and with not less than 95 percent maximum dry unit weight in accordance with ASTM D698.
	E. First Course: Place first course of stones for full length of wall. Select and place the largest and stones (selected for uniform thickness) for placement within the base course.  First course of fieldstone shall be laid approximately 6” below finished grade. For an average width of 18 inches. (wall heights no greater than 4 feet) lay your fieldstone approximately 2 feet wide at the base. Slope stones slightly into the wall.
	F. Each stone’s surface shall be evaluated and placed with the flattest side facing up to ensure a stable layering of each successive course of stone.  Stone shall be honed using a mason’s hammer to achieve desired surface, shape and size.
	G. Use small stones and crushed stone to prevent movement of all stone. Hand-set all stone. Never deposit crushed stone into large voids, fill voids with large stone. Hand work smaller, crushed stone into voids of internal wall cavity.
	H. Stagger joints. Lay the stones level, not parallel to a sloping grade.
	I. Place mortar between stones on the back half of the stones.
	J. Form corners and ends by splitting units with mason's hammer and chisel.
	K. Cap Units: Use larger, heavier stones 6 inches or greater to cap wall. This will ensure that your stones will not shift.

	3.3 FILL PLACEMENT
	A. General: Comply with requirements in Section 312000 "Earth Moving."
	B. Fill voids between and within units with drainage fill. Place fill as each course of units is laid.
	C. Place, spread, and compact drainage fill and soil fill in uniform lifts for full width and length of embankment as wall is laid. Place and compact fills without disturbing alignment of units. Where both sides of wall are indicated to be filled, place fills on both sides at same time. Begin at wall, and place and spread fills toward embankment.
	D. Place drainage geotextile against back of wall, and place layer of drainage fill at least [12 inches wide behind drainage geotextile to within 12 inches of finished grade. Place another layer of drainage geotextile between drainage fill and soil fill.
	E. Place a layer of drainage fill at least 12 inches wide behind wall to within 12 inches of finished grade. Place a layer of drainage geotextile between drainage fill and soil fill.
	F. Wrap subdrainage pipe with filter fabric and place in drainage fill as indicated, sloped not less than 0.5 percent to drain.  Pipe shall not exceed 25’ without daylighting through face or end of wall.  Contractor shall coordinate with Project Engineer on locations of pipe daylight.
	G. Slope grade at top of wall away from wall unless otherwise indicated. Slope grade at wall base away from wall. Provide uniform slopes that prevent ponding.

	3.4 CONSTRUCTION TOLERANCES
	A. Variation from Indicated Batter: For slope of wall face, do not vary from indicated slope by more than 1-1/4 inches in 10 feet.
	B. Variation from Indicated Wall Line: For walls indicated as straight, do not vary from straight line by more than 1-1/4 inches in 10 feet.
	C. Maximum Gap between Units: 1/8 inch.

	3.5 FIELD QUALITY CONTROL
	A. Joints shall be assessed for structural stability by project engineer.  Continuous running seams in a joint shall be deemed structurally deficient. Deficient sections of wall shall be partially deconstructed and rebuilt.



	329113 SF - SOIL PREPARATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes planting soils specified by composition of the mixes.
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Imported Soil: Soil that is transported to Project site for use.
	B. Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments, and other materials to produce planting soil.
	C. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	D. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	E. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	F. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	G. USCC: U.S. Composting Council.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each bulk-supplied material in sealed containers labeled with content, source, and date obtained; providing an accurate representation of composition, color, and texture.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent, state-operated, or university-operated laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and capability to conduct the testing indicated; and that specializes in types of tests to be performed.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Regional Materials: Imported soil and soil amendments and fertilizers shall be manufactured within 500 miles of Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of Project site.

	2.2 PLANTING SOILS SPECIFIED BY COMPOSITION
	A. Planting-Soil Type Manufactured soil consisting of manufacturer's basic topsoil, sandy loam according to USDA textures, blended in a manufacturing facility with sand, stabilized organic soil amendments, and other materials to produce viable planting soil.

	2.3 INORGANIC SOIL AMENDMENTS
	A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	B. Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with a minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing through a No. 40 sieve.
	C. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through a No. 50 sieve.
	E. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to ASTM C 33/C 33M

	2.4 ORGANIC SOIL AMENDMENTS
	A. Leaf Mold Compost: Well-composted, stable, and weed-free organic matter produced by composting feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:
	B. Wood Derivatives: Shredded and composted, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	C. Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant growth.

	2.5 FERTILIZERS
	A. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Place planting soil and fertilizers according to requirements in other Specification Sections.
	B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been deposited in planting soil.

	3.2 PLACING MANUFACTURED PLANTING SOIL OVER EXPOSED SUBGRADE
	A. General: Apply manufactured soil on-site in its final, blended condition. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.
	B. Subgrade Preparation: Till subgrade to a minimum depth of 8”.  Remove stones larger than 1” in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	C. Application: Spread planting soil to total depth 6” but not less than required to meet finish grades after natural settlement. Do not spread if soil or subgrade is frozen, muddy, or excessively wet.
	D. Compaction: Compact each lift of planting soil to 75 to 82 percent of maximum Standard Proctor density according to ASTM D 698 except where a different compaction value is indicated on Drawings.
	E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

	3.3 APPLYING COMPOST TO SURFACE OF PLANTING SOIL
	A. Application: Apply compost component of planting-soil mix 8” to surface of in-place planting soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.
	B. Finish Grading: Grade surface to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and inspections.
	B. Perform the following tests and inspections:
	C. Soil will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Label each sample and test report with the date, location keyed to a site plan or other location system, visible conditions when and where sample was taken, and sampling depth.

	3.5 PROTECTION AND CLEANING
	A. Protect areas of in-place soil from additional compaction, disturbance, and contamination. Prohibit the following practices within these areas except as required to perform planting operations:
	B. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and debris and legally dispose of them off Owner's property unless otherwise indicated.



	329115 SF - SOIL PREPARATION (PERFORMANCE SPECIFICATION)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes planting soils specified according to performance requirements of the mixes.
	B. Related Requirements:

	1.2 DEFINITIONS
	A. CEC: Cation exchange capacity.
	B. Duff Layer: A surface layer of soil, typical of forested areas, that is composed of mostly decayed leaves, twigs, and detritus.
	C. Imported Soil: Soil that is transported to Project site for use.
	D. Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments, and other materials to produce planting soil.
	E. Organic Matter: The total of organic materials in soil exclusive of undecayed plant and animal tissues, their partial decomposition products, and the soil biomass; also called "humus" or "soil organic matter."
	F. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	G. RCRA Metals: Hazardous metals identified by the EPA under the Resource Conservation and Recovery Act.
	H. SSSA: Soil Science Society of America.
	I. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	J. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	K. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	L. USCC: U.S. Composting Council.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each bulk-supplied material in sealed containers labeled with content, source, and date obtained; providing an accurate representation of composition, color, and texture.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent, state-operated, or university-operated laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and capability to conduct the testing indicated; and that specializes in types of tests to be performed.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Regional Materials: Imported soil, manufactured planting soil and soil amendments and fertilizers shall be manufactured within 500 miles (800 km) of Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of Project site.

	2.2 PLANTING SOILS SPECIFIED ACCORDING TO PERFORMANCE REQUIREMENTS
	A. Planting-Soil Existing, on-site surface soil, with the duff layer, if any, retained and stockpiled on-site, modified to produce viable planting soil. Using preconstruction soil analyses and materials specified in other articles of this Section, amend existing, on-site surface soil to become planting soil complying with the following requirements:
	B. Planting-Soil Type: Sandy loam imported, naturally formed soil from off-site sources and consisting of sandy loam soil according to USDA textures; and modified to produce viable planting soil. Amend imported soil with materials specified in other articles of this Section to become planting soil complying with the following requirements:
	C. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent.
	D. Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with a minimum of 99 percent passing through a No. 6 sieve and a maximum of 10 percent passing through a No. 40 sieve.
	E. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	F. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through a No. 50 sieve.
	G. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to ASTM C 33/C 33M.

	2.3 ORGANIC SOIL AMENDMENTS
	A. Compost: Well-composted, stable, and weed-free organic matter produced by composting feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:
	B. Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular texture, a pH of 3.4 to 4.8, and a soluble-salt content measured by electrical conductivity of maximum 5 dS/m.
	C. Wood Derivatives: Shredded and composted, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant growth.

	2.4 FERTILIZERS
	A. Superphosphate: Commercial, phosphate mixture, soluble.
	B. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium.
	C. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Place planting soil and fertilizers according to requirements in other Specification Sections.
	B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been deposited in planting soil.

	3.2 PREPARATION OF UNAMENDED, ON-SITE SOIL BEFORE AMENDING
	A. Excavation: Excavate soil from designated area(s) to a depth of 6 inches and stockpile until amended.
	B. Unacceptable Materials: Clean soil of concrete slurry, concrete layers or chunks, cement, plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, acid, and other extraneous materials that are harmful to plant growth.
	C. Unsuitable Materials: Clean soil to contain a combined maximum of 8 percent by dry weight of stones, roots, plants, sod, clay lumps, and pockets of coarse sand.
	D. Screening: Pass unamended soil through a 2-inch sieve to remove large materials.

	3.3 PLACING AND MIXING PLANTING SOIL OVER EXPOSED SUBGRADE
	A. General: Apply and mix unamended soil with amendments on-site to produce required planting soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.
	B. Subgrade Preparation: Till subgrade to a minimum depth of 8. Remove stones larger than 2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	C. Mixing: Spread unamended soil to total depth of 4 inches but not less than required to meet finish grades after mixing with amendments and natural settlement. Do not spread if soil or subgrade is frozen, muddy, or excessively wet.
	D. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

	3.4 BLENDING PLANTING SOIL IN PLACE
	A. General: Mix amendments with in-place, unamended soil to produce required planting soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.
	B. Preparation: Till unamended, existing soil in planting areas to a minimum depth of 6 inches Remove stones larger than 2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	C. Mixing: Apply soil amendments and fertilizer, if required, evenly on surface, and thoroughly blend them into full depth of unamended, in-place soil to produce planting soil.
	D. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and inspections.
	B. Perform the following tests:
	C. Soil will be considered defective if it does not pass tests.
	D. Prepare test reports.
	E. Label each sample and test report with the date, location keyed to a site plan or other location system, visible conditions when and where sample was taken, and sampling depth.

	3.6 PROTECTION AND CLEANING
	A. Protection Zone: Identify protection zones according to Section 015639 "Temporary Tree and Plant Protection."
	B. Protect areas of in-place soil from additional compaction, disturbance, and contamination. Prohibit the following practices within these areas except as required to perform planting operations:
	C. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and debris and legally dispose of them off Owner's property unless otherwise indicated.



	329200 SF - TURF AND GRASSES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. It also includes substances or mixtures intended for use as a plant regulator, defoliant, or desiccant.
	B. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. See Section 329113 "Soil Preparation" and drawing designations for planting soils.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.4 INFORMATIONAL SUBMITTALS
	A. Certification of grass seed.
	B. Product certificates.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape Installer whose work has resulted in successful turf establishment.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws, as applicable.
	B. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours of harvesting and in time for planting promptly. Protect sod from breakage and drying.


	PART 2 -  PRODUCTS
	2.1 SEED
	A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species:

	2.2 TURFGRASS SOD
	A. Turfgrass Sod: Approved complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, and texture that is strongly rooted and capable of vigorous growth and development when planted.
	B. Turfgrass Species: Sod of grass species as follows:

	2.3 FERTILIZERS
	A. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:

	2.4 MULCHES
	A. hydraulic mulches: paper fiber, straw, wood/paper fiber blend, wood fiber, and special bonded fiber matrix blends.

	2.5 PESTICIDES
	A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction.


	PART 3 -  EXECUTION
	3.1 TURF AREA PREPARATION
	A. General: Prepare planting area for soil placement and mix planting soil according to Section 329113 "Soil Preparation." and Section 329115 "Soil Preparation (Performance Specification)."
	B. Reduce elevation of planting soil to allow for soil thickness of sod.
	C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.
	D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.2 SEEDING
	A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity exceeds 5 mph.
	B. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	C. Do not use wet seed or seed that is moldy or otherwise damaged.
	D. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.
	E. Revise first paragraph below to suit Project. Sowing rates vary with grass species and mixtures.
	F. Sow seed at a total rate as shown on Erosion and Sediment Control drawings.
	G. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.
	H. Retain first paragraph below if straw protection is required for seeded areas.
	I. Protection in paragraph below is usually required in warm, dry climates.
	J. Protect seeded areas from hot, dry weather or drying winds by applying hydro mulch within 24 hours after completing seeding operations.
	K. Provide consistent watering when rain is not adequate to promote germination.

	3.3 SODDING
	A. Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or muddy.
	B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air pockets, and form a smooth surface. Work sifted soil or fine sand into minor cracks between pieces of sod; remove excess to avoid smothering sod and adjacent grass.
	C. Saturate sod with fine water spray within two hours of planting. During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches below sod.

	3.4 TURF MAINTENANCE
	A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf. Roll, regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. Provide materials and installation the same as those used in the original installation.
	B. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf growth in initial or subsequent mowings.

	3.5 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Architect:
	B. Use specified materials to reestablish turf that does not comply with requirements, and continue maintenance until turf is satisfactory.



	329300 SF - PLANTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Backfill: The earth used to replace or the act of replacing earth in an excavation.
	B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also include substances or mixtures intended for use as a plant regulator, defoliant, or desiccant. Some sources classify herbicides separately from pesticides.
	C. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. See Section 329113 "Soil Preparation" and Section 329115 "Soil Preparation (Performance Specification)" for drawing designations for planting soils.
	D. Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples of each type of mulch.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product certificates.
	B. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of plants during a calendar year.

	1.7 QUALITY ASSURANCE
	A. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver bare-root stock plants within 24 hours of digging. Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting. Transport in covered, temperature-controlled vehicles, and keep plants cool and protected from sun and wind at all times.
	B. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide protective covering of plants during shipping and delivery. Do not drop plants during delivery and handling.
	C. Handle planting stock by root ball.
	D. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting.
	E. Deliver plants after preparations for planting have been completed and install immediately. If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep roots moist.

	1.9 WARRANTY
	A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated on Drawings and complying with ANSI Z60.1; and with healthy root systems developed by transplanting or root pruning. Provide well-shaped, fully branched, healthy, vigorous stock, densely foliated when in leaf and free of disease, pests, eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and disfigurement.
	B. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting.
	C. Perennials:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container. Provide only plants that are acclimated to outdoor conditions before delivery and that are in bud but not yet in bloom.

	2.2 MULCHES
	A. Organic Mulch: Ground/Shredded hardwood mulch.

	2.3 PESTICIDES
	A. General: Pesticide registered and approved by the EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction.

	2.4 TREE-WATERING DEVICES
	A. Slow-Release Watering Device: Standard product manufactured for drip irrigation of plants and emptying its water contents over an extended time period; manufactured from UV-light-stabilized nylon-reinforced polyethylene sheet, PVC, or HDPE plastic.


	PART 3 -  EXECUTION
	3.1 PLANTING AREA ESTABLISHMENT
	A. General: Prepare planting area for soil placement and mix planting soil according to Section 329113 "Soil Preparation."
	B. Placing Planting Soil: Place manufactured planting soil over exposed subgrade
	C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.2 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches: Excavate circular planting pits.
	B. Backfill Soil: Subsoil and topsoil removed from excavations may be used for backfill of individual tree plantings only unless otherwise indicated.

	3.3 TREE, SHRUB, AND VINE PLANTING
	A. Inspection: At time of planting, verify that root flare is visible at top of root ball according to ANSI Z60.1. If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk. After soil removal to expose the root flare, verify that root ball still meets size requirements.
	B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; do not break.
	C. Set each plant plumb and in center of planting pit or trench with root flare 2 inches adjacent finish grades.
	D. Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil. Apply enough soil to cover the downhill side of the root ball.

	3.4 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches. Do not prune for shape.
	B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect.
	C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured, dying, or dead branches from trees and shrubs; and prune to retain natural character.
	D. Do not apply pruning paint to wounds.

	3.5 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines indicated on Drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	E. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	F. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.6 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.

	3.7 EDGING INSTALLATION
	A. Shovel-Cut Edging: Separate mulched areas from turf areas, curbs, and paving with a 45-degree, 4- to 6-inch- deep, shovel-cut edge.

	3.8 INSTALLING SLOW-RELEASE WATERING DEVICE
	A. Provide one device for each tree.

	3.9 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, resetting to proper grades or vertical position, and performing other operations as required to establish healthy, viable plantings.
	B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes. Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease. Use integrated pest management practices when possible to minimize use of pesticides and reduce hazards. Treatments include physical controls such as hosing off foliage, mechanical controls such as traps, and biological control agents.
	D. Apply pesticides and other chemical products and biological control agents according to authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proximity to the Work. Notify Owner before each application is performed.
	E. Protect plants from damage due to landscape operations and operations of other contractors and trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace damaged plantings.
	F. At time of Substantial Completion, verify that tree-watering devices are in good working order and leave them in place. Replace improperly functioning devices.

	3.10 MAINTENANCE SERVICE
	A. Maintenance Service: Provide maintenance by skilled employees of landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin maintenance immediately after plants are installed and continue until plantings are acceptably healthy and well established, but for not less than maintenance period below:



	331415 FL - Site Water Distribution Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. HDPE, High-density polyethylene pipe

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings:

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	B. Field Quality-Control Submittals:

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of product indicated.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport: Prepare piping, valves, meters, backflow prevention devices, and fire hydrants according to the following:
	B. During Storage: Use precautions for piping, valves, meters, backflow prevention devices, and fire hydrants according to the following:
	C. Handling: Use sling to handle products if size requires handling by crane or lift. Rig products to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service in accordance with requirements indicated:


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with requirements of utility company supplying water.
	B. Comply with standards of authorities having jurisdiction for domestic water-service piping, including materials, installation, testing, and disinfection.
	C. Piping materials to bear label, stamp, or other markings of specified testing agency.
	D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	E. Comply with ASTM F645 for selection, design, and installation of thermoplastic water piping.
	F. All piping and appurtenances intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61/NSF 372 or are certified in compliance with NSF 61/NSF 372 by an ANSI-accredited third-party certification body, that the weighted average lead content at wetted surfaces is less than or equal to 0.25 percent.

	2.2 PIPING MATERIALS
	A. Comply with requirements in "Piping Applications" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and service sizes.
	B. Potable-water piping and components comply with NSF 14, NSF 61, and NSF 372. Include marking "NSF-pw" on piping.

	2.3 HDPE PIPE AND FITTINGS
	A. HDPE, SDR 9 Pipe: ASTM D1785.

	2.4 PIPING JOINING MATERIALS
	A. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.5 FOUNTAIN PUMP VAULT
	A. See Section 131213 “Exterior Fountain” and Drawings for additional information.

	2.6 GATE VALVES
	A. Gate Valves - Bronze:

	2.7 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barrel approximately 5 inches in diameter.
	B. Indicator Posts: UL 789, FM Global approved, vertical-type, cast-iron body with operating wrench, extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.

	2.8 GROUND HYDRANTS
	A. Non freeze Ground Hydrants


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth Moving."

	3.2 PIPING APPLICATIONS
	A. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used unless otherwise indicated.
	B. Do not use flanges or unions for underground piping.
	C. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	D. Underground water-service piping NPS 1 to be the following:

	3.3 VALVE APPLICATIONS
	A. Drawings indicate valve types to be used.

	3.4 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Provide a continuous bare copper or aluminum tracer wire not less than 0.10 inch in diameter in sufficient length over each separate run of nonmetallic pipe.

	3.5 INSTALLATION OF PIPING
	A. Water-Main Connection:
	B. Install HDPE pipe in accordance with ASTM F645 and AWWA M23.
	C. Bury piping with depth of cover over top at least 36 inches, with top at least 12 inches below level of maximum frost penetration, and according to the following:
	D. Install piping by tunneling or jacking, or combination of both, under obstructions that cannot be disturbed.
	E. Extend piping to location of proposed ground hydrants leaving enough pipe length to make all connections required.
	F. See Section 131213 “Exterior Fountain” and drawings for location of pipe, fittings, valves and connection for installation of the fountain.

	3.6 JOINT CONSTRUCTION
	A. Make pipe joints according to the following:

	3.7 INSTALLATION OF ANCHORAGE
	A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. Include anchorages for the following piping systems:
	B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.8 INSTALLATION OF VALVES
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.
	C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	E. MSS Valves: Install as component of connected piping system.
	F. Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.  Install full-size valved bypass.
	G. Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet.
	H. Comply with requirements for concrete piers in Section 033000 "Cast-in-Place Concrete" for support of valves and piping not direct buried.

	3.9 VAULTS
	A. Install precast concrete vaults in accordance with ASTM C891.

	3.10 INSTALLATION OF PROTECTIVE ENCLOSURES
	A. Install concrete base level and with top approximately 2 inches above grade.
	B. Install protective enclosure over valves and equipment.
	C. Anchor protective enclosure to concrete base.

	3.11 INSTALLATION OF GROUND HYDRANTS
	A. Install post-type flushing hydrants with valve below frost line and provide for drainage. Support in upright position. Include separate gate valve or curb valve and restrained joints in supply piping.
	B. Install ground-type flushing hydrants with valve below frost line and provide for drainage. Install hydrant box flush with grade. Include separate gate valve or curb valve and restrained joints in supply piping.
	C. Install sampling stations with valve below frost line and provide for drainage. Attach weather-resistant housing and support in upright position. Include separate curb valve in supply piping.

	3.12 CONNECTIONS
	A. Connect water-distribution piping to existing service as shown on drawings.
	B. Connect water-distribution piping to interior ground hydrant and fountain piping.  Only approved straight tee connections shall be used at branch points.
	C. Connect waste piping from concrete vault drains to Storm Utility Drainage Piping for connection to storm-sewer piping.

	3.13 FIELD QUALITY CONTROL
	A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only potable water.
	B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
	C. Prepare reports of testing activities.

	3.14 IDENTIFICATION
	A. Install continuous underground [ detectable] warning tape during backfilling of trench for underground water-distribution piping. Locate below finished grade, directly over piping. Underground warning tapes are specified in Section 312000 "Earth Moving."
	B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on main electrical meter panel.

	3.15 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	B. Prepare reports of purging and disinfecting activities.



	334100 SF - STORM UTILITY DRAINAGE PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	B. Field quality-control reports.

	1.4 PROJECT CONDITIONS
	A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted.


	PART 2 -  PRODUCTS
	2.1 PE PIPE AND FITTINGS
	A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10 AASHTO M 252M, Type S, with smooth waterway for coupling joints.

	2.2 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism on each end.
	B. Ring-Type, Flexible Couplings:

	2.3 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R and the following:
	B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground storm drainage piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as indicated, to extent practical.  Where specific installation is not indicated, follow piping manufacturer's written instructions.
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
	C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	F. Install gravity-flow, non-pressure drainage piping according to the following:

	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, non-pressure drainage piping according to the following:

	3.4 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.5 CONNECTIONS
	A. Make connections to existing piping and underground manholes.
	B. Pipe couplings and expansion joints with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.

	3.6 IDENTIFICATION
	A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.

	3.7 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.
	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials and repeat testing until leakage is within allowances specified.
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