
 

 

Transmittal 
Transmittal No. 1 
We are sending you the following Items: 
 

 

☐ Attached 

☐ Originals 

☐ Contracts 

☐ Specifications 

☐ Change Order 

☐ Payment Request  

 

☐ Under separate cover, via  

☐ Shop Drawings  

☐ Samples    

☐ Prints 

☐ CD or Memory Stick 

☐ Other                   

To: 

Board of Adjustments  

Community Development Dept, Planning Div. 

316 N. Park Ave., Room 445  

Helena, MT 59623 

Project Number: 

70-41-03 Carroll College Nelson Stadium lights 
and turf project 

 

Date: 11/1/2023 
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 Project Title: Carroll College Nelson Stadium Variance 

Application for Light Pole Height 
 

1 Copies of Variance Application ☒ ☐ ☐ ☐ ☐ ☐ ☐ 

Electronic Copies of 2022 Property Tax Payments ☒ ☐ ☐ ☐ ☐ ☐ ☐ 

Electronic Copies of Property Record Card ☒ ☐ ☐ ☐ ☐ ☐ ☐ 

Electronic Copies of Bid Drawings and Specs ☒ ☐ ☐ ☐ ☐ ☐ ☐ 

 Copies of  ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

 Copies of  ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

 Copies of  ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

 Copies of  ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

 
 
 
 
 
 
 
Remarks:  

 

Copy to:  
 

By:   

 Jason Egeline, Vice President 
CWG Architecture + Interiors 

 

 















Carroll College Variance Request  

 

Criteria for Approval: 

1. The variance will not create a significant risk to the public health, safety, or general welfare; 

2. The variance will not significantly reduce or impair the peaceful use of existing property or 

improvements in the vicinity and the zoning district in which the subject property is 

located; and 

3. Excluding monetary hardship, strict compliance with the provisions of this &tle would create 

unnecessary hardship or prac&cal difficulty. 

 

Evalua&on Factors 

1. Special condi�ons and circumstances that are unique to the applicant's site, including the 

size of the property, unusual or extreme topography, or unusual shape of the property. 

If the above condi&on applies, state the specific factors and provide suppor&ng 

documenta&on. For example, if the variance request is due to an abnormal lot configura&on, 

provide a survey of the lot that specifically demonstrates the issue. 

The current campus playing field needs repair and improvement. This includes addi&on 

of lights which providing for both sa+er play in evening games, but also greatly extends 

the &me which the fields can be u&lized. However, to meet NCAA requirements of 

Night play as well as night filming of games there are standards for light levels that 

dictate pole height and fixture size which we cannot deviate from. Basically, lowering 

the poles to meet the PLI Zones 60’-0” minimum would make ligh&ng unfeasible.  A 

lower pole op&on prevents even ligh&ng across the field and can interfere with visual 

safety of players as well as preven&ng the College from mee&ng NCAA ligh&ng 

requirements for filming uses at this facility, further limi&ng their feasibility if not 

constructed as designed.    

The current field is already depressed about 8’-0” below adjacent grade thus allowing 

for the lowest possible light pole heights at this site. Lowering it further would be an 

infeasible solu&on that would create other issues with sight lines from bleachers, water 

issues due to exis&ng soils as well as being u8erly infeasible due to massive amount of 

cost compara&ve to the overall project.  

 

2. The height, loca�on, or dimensions of exis�ng structures located on the site or in the 

vicinity of the site. 

Ex: How is the proposed variance compa&ble with the other structures located on the site or 

in the vicinity of the site? On the site plan you provide, please represent accurately and to 

scale the height, loca&on, and dimensions of existing structures. 

The new light poles are generally compa&ble with adjacent Carroll College structures 

as there are a number of tall buildings in it’s vicinity.  



The exis&ng stadium bleachers and penthouse structure directly north of the field is 

an exis&ng impediment to proper ligh&ng of the field as the peak is 61’-6”. This 

makes lower ligh&ng solu&ons infeasible.  

3. Whether there is a prevalence of nonconformi�es in the vicinity of the site that are similar 

to the variance requested. 

If so, what are those nonconformi&es and provide suppor&ng documenta&on.  

 The current stadium sea&ng has a roof peak of 61’-6”, this is over the current zoning 

allowance 

Saint Charles hall has a roof peak of approximately 88’-0”, well over the current 

zoning allowance 

Due to exis&ng topography the Nelson Library and the All Saints chapel are both 

taller than the stadium facility (they sit higher up on the adjacent hill).  

The eleva&on of the grade at the light poles is about 3,980 feet above sea level – this 

puts our new light poles at about 4,090 above sea level. the grade at St. Charles Hall 

is 4,052’, so the peak of that building is about 4,140 feet above sea level (a full 50’-0” 

higher the new lights). 

All Saints Chapel sits about 4,040’ above sea level, and at about 50’-0” to the peak of 

the building, the peak is 4,190’ feet above sea level (thus matching the height of the 

newly proposed lights). 

Essen&ally there are a number of adjacent non-conforming buildings and with their 

posi&on on the hill the newly proposed lights will blend in with most adjacent 

structures. 

4. The subsequent imposi�on of zoning restric�ons crea�ng nonconforming lots or 

parcels, and governmental ac�ons beyond the applicant's control. 

Is the need for a variance request a result of government ac&on? For example, the 

front yard setbacks were increased a+er construc&on of the structure, thereby crea&ng 

the non- conformity. Explain. 

 This does not apply to the Nelson Stadium project 

5. Whether a literal interpreta�on of the provisions of this �tle would deprive the property 

owner of rights commonly enjoyed by other proper�es similarly situated in the same 

district under the terms of this �tle. 

For example, would the denial of the variance deny the property owner the right to safe 

placement of a garage where garages are typical? If so, explain. 

Denial of this variance would prevent the owner being able to add ligh&ng 

which would meet collegiate regula&ons, to this new stadium project. This 

would, at a very minimum be unreasonable, as other much smaller schools 

here in Helena have adequate ligh&ng (such as Helena Middle School, which 

hosts high school games).  



6. The extent to which the hardship or difficulty results from the ac�ons of the applicant. 

Explain the extent of the circumstances that are crea&ng hardship or difficulty in compliance 

with the City Code and list alternatives and options considered by the applicant. Provide 

suppor&ng documentation. 

 Due to NCAA ligh&ng standards and the difficulty of designing lights lower than 

adjacent bleachers we would not effec&vely be able to include a proper and 

safe ligh&ng design and s&ll meet the 60’-0” limit.  

Whether gran�ng the variance requested will confer an unreasonable special 

privilege to the subject property that is not available to other proper�es similarly 

located in the same zoning district. 

This does not apply to the Nelson Stadium project. Other schools in town have 

ligh&ng that’s appropriate to their needs. 

 

7. Do you think a rebu%able presumption, as identified in City Code Sec�on 11-5-5(E), should 

apply to your property, yes or no? For example, do you have an existing non-conforming 

structure that you wish to rebuild in the same loca�on? If yes, show the original footprint 

of the building. Provide documentation that proves the existence of the prior 

nonconformity. Document that the nonconformity can be in compliance with building and 

fire codes. 

 

This does not apply to the Nelson Stadium project as this work is new 

construc&on and not fixing/replacing an exis&ng facility. 

 

8. Provide any additional informa�on you would like the Board to consider. 

FAA requires an additional variance due to lighting height in relation to flight paths. This 

variance was granted with approval by the FAA in 2011 so they were in support of the 

project as designed. The Helena Regional Airport also has grant support. Both the airport 

letter and the past 2011 FAA approval are attached for reference. We also received an 

approved building permit back in 2011 so this process is a duplication with nearly the same 

exact design as that of 2011. 
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Property Record Card

Summary

Primary Information

Property Category: RP Subcategory: Commercial Property
Geocode: 05-1888-19-3-01-06-0000 Assessment Code: 0000024730
Primary Owner: PropertyAddress: 1755 BISHOP CARROLL DR
CARROLL COLLEGE HELENA, MT 59625
1601 N BENTON AVE COS Parcel:
HELENA, MT 59625-0001
NOTE: See the Owner tab for all owner information
Certificate of Survey: 619517
Subdivision:
Legal Description:
S19, T10 N, R03 W, C.O.S. 619517, ACRES 25.519, TRACT C-1, IN G.LOT 4
Last Modified: 10/23/2023 7:38:04 PM
General Property Information

Neighborhood: 205.202.C Property Type: EP - Exempt Property
Living Units: 0 Levy District: 05-048702-0102
Zoning: Ownership %: 100
Linked Property:

No linked properties exist for this property
Exemptions:

No exemptions exist for this property
Condo Ownership:
General: 0 Limited: 0
Property Factors

Topography: Fronting:
Utilities: Parking Type:
Access: Parking Quantity:
Location: Parking Proximity:
Land Summary

Land Type Acres Value
Grazing 0.000 00.00
Fallow 0.000 00.00

Irrigated 0.000 00.00
Continuous Crop 0.000 00.00

Wild Hay 0.000 00.00
Farmsite 0.000 00.00

ROW 0.000 00.00
NonQual Land 0.000 00.00
Total Ag Land 0.000 00.00

Total Forest Land 0.000 00.00
Total Market Land 25.519 596,495.00

Deed Information:
Deed Date Book Page Recorded Date Document Number Document Type
3/31/1994 M15 *7442    
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Owners

Party #1
Default Information: CARROLL COLLEGE
 1601 N BENTON AVE
Ownership %: 100
Primary Owner: "Yes"
Interest Type: Conversion
Last Modified: 11/15/2007 12:06:31 AM

Other Names Other Addresses
Name Type

Appraisals

Appraisal History
Tax Year Land Value Building Value Total Value Method

2023 596495 33843340 34439835 COST
2022 1698657 26706050 28404707 COST
2021 1698657 26706050 28404707 COST

Market Land

Market Land Item #1
Method: Acre Type: Primary Site
Width:   Depth:   
Square Feet: 00 Acres: 25.519
Valuation
Class Code: 2153 Value: 596495

Dwellings

Existing Dwellings
No dwellings exist for this parcel

Other Buildings/Improvements

Outbuilding/Yard Improvement #1
Type: CommRes Description: CPA1 - Paving, asphalt
Quantity: 1 Year Built: 1965 Grade: A
Condition: Functional: Class Code: 3150
Dimensions
Width/Diameter:  Length:   Size/Area: 49818
Height:  Bushels:   Circumference:   

Outbuilding/Yard Improvement #2
Type: Commercial Description: CPA1 - Paving, asphalt
Quantity: 1 Year Built: 1979 Grade: A
Condition: Functional: Class Code: 3150
Dimensions
Width/Diameter:  Length:   Size/Area: 8182
Height:  Bushels:   Circumference:   
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Outbuilding/Yard Improvement #3
Type: Commercial Description: CPA1 - Paving, asphalt
Quantity: 1 Year Built: 1970 Grade: A
Condition: Functional: Class Code: 3150
Dimensions
Width/Diameter:  Length:   Size/Area: 69446
Height:  Bushels:   Circumference:   

Commercial

Existing Commercial Buildings
Building
Number Building Name Structure Type Units/BldgYearBuilt  

1 GUADALUPE HALL (ST.
JOE'S) 613 - Dormitory 1 1961 View

2 GUADALUPE HALL (ST.
MARY'S) 613 - Dormitory 1 1964 View

3 CORETTE LIBRARY 610 - Library 1 1979 View

4 NELSON STADIUM 612 -
College/University 1 2000 View

1 PE CENTER 612 -
College/University 1 1970 View

1 HUNTHAUSEN ACTIVITY
CENTER

612 -
College/University 1 2017 View

General Building Information
Building
Number: 1

Building Name: GUADALUPE HALL (ST.
JOE'S)

Structure Type: 613 -
Dormitory

Units/Building: 1 Identical Units: 1  
Grade: G Year Built: 1961 Year Remodeled: 0
Class Code: 3150 Effective Year: 0 Percent Complete: 0
Interior/Exterior Data Section #1
Level From: 01 Level To: 01 Use Type: 055 - School
Dimensions
Area: 2,080 Use SK Area: 1
Perimeter: 228 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features

Description Qty Width Length Height Area Calculated Value Unadjusted Value
RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856

PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
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PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

Interior/Exterior Data Section #2
Level From: 02 Level To: 02 Use Type: 021 - Dormitory
Dimensions
Area: 9,341 Use SK Area: 1
Perimeter: 562 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #3
Level From: B1 Level To: B1 Use Type: 055 - School
Dimensions
Area: 10,800 Use SK Area: 0
Perimeter: 581 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #4
Level From: 01 Level To: 01 Use Type: 021 - Dormitory
Dimensions
Area: 9,341 Use SK Area: 0
Perimeter: 9273 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
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Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #5
Level From: 03 Level To: 03 Use Type: 021 - Dormitory
Dimensions
Area: 9,341 Use SK Area: 1
Perimeter: 562 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #6
Level From: B1 Level To: B1 Use Type: 086 - Support Area
Dimensions
Area: 621 Use SK Area: 1
Perimeter: 100 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam

Economic
Life: 40

% Interior Finished: 0 Partitions: 0-None Heat Type: 0-
None

AC Type: 0-None Plumbing: 0-None  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #7
Level From: 03 Level To: 03 Use Type: 021 - Dormitory
Dimensions
Area: 8,412 Use SK Area: 1
Perimeter: 512 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #8
Level From: B1 Level To: B1 Use Type: 021 - Dormitory
Dimensions
Area: 8,412 Use SK Area: 1
Perimeter: 512 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
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Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #9
Level From: 02 Level To: 02 Use Type: 021 - Dormitory
Dimensions
Area: 8,412 Use SK Area: 1
Perimeter: 512 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #10
Level From: 01 Level To: 01 Use Type: 021 - Dormitory
Dimensions
Area: 8,412 Use SK Area: 1
Perimeter: 512 Wall Height: 10
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #11
Level From: B1 Level To: B1 Use Type: 057 - Library
Dimensions
Area: 17,160 Use SK Area: 1
Perimeter: 532 Wall Height: 14
Features
Exterior Wall Desc: 00 -
None

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 45

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-
Normal Functional Utility: 3-Normal  

Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #12
Level From: 01 Level To: 01 Use Type: 057 - Library
Dimensions
Area: 17,860 Use SK Area: 1
Perimeter: 592 Wall Height: 14
Features
Exterior Wall Desc: 01 - Brick or
Stone

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 45

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
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Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features

Description Qty Width Length Height Area Calculated Value Unadjusted Value
RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856

PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

Interior/Exterior Data Section #13
Level From: 01 Level To: 01 Use Type: 055 - School
Dimensions
Area: 8,410 Use SK Area: 1
Perimeter: 714 Wall Height: 12
Features
Exterior Wall Desc: 02 - Frame Construction: 1-Wood Frame/Joist/Beam Economic Life: 40
% Interior Finished: 100 Partitions: 2-Normal Heat Type: 1-Hot Air
AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #14
Level From: 04 Level To: 04 Use Type: 055 - School
Dimensions
Area: 1,818 Use SK Area: 1
Perimeter: 238 Wall Height: 12
Features
Exterior Wall Desc: 02 - Frame Construction: 1-Wood Frame/Joist/Beam Economic Life: 40
% Interior Finished: 100 Partitions: 2-Normal Heat Type: 1-Hot Air
AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
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Interior/Exterior Data Section #15
Level From: 02 Level To: 02 Use Type: 055 - School
Dimensions
Area: 1,212 Use SK Area: 1
Perimeter: 226 Wall Height: 12
Features
Exterior Wall Desc: 02 - Frame Construction: 1-Wood Frame/Joist/Beam Economic Life: 40
% Interior Finished: 100 Partitions: 2-Normal Heat Type: 1-Hot Air
AC Type: 0-None Plumbing: 0-None  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #16
Level From: 03 Level To: 03 Use Type: 055 - School
Dimensions
Area: 1,818 Use SK Area: 1
Perimeter: 238 Wall Height: 12
Features
Exterior Wall Desc: 02 - Frame Construction: 1-Wood Frame/Joist/Beam Economic Life: 40
% Interior Finished: 100 Partitions: 2-Normal Heat Type: 1-Hot Air
AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-Normal Functional Utility: 3-Normal  
Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #17
Level From: B1 Level To: B1 Use Type: 086 - Support Area
Dimensions
Area: 3,600 Use SK Area: 1
Perimeter: 240 Wall Height: 15
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 0-None  
Physical Condition: 3-
Normal Functional Utility: 3-Normal  

Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #18
Level From: 01 Level To: 01 Use Type: 055 - School
Dimensions
Area: 28,421 Use SK Area: 0
Perimeter: 673 Wall Height: 40
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-
Normal Functional Utility: 3-Normal  

Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #19
Level From: 02 Level To: 02 Use Type: 055 - School
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Dimensions
Area: 7,320 Use SK Area: 0
Perimeter: 320 Wall Height: 14
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-
Normal Functional Utility: 3-Normal  

Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #20
Level From: 01 Level To: 01 Use Type: 055 - School
Dimensions
Area: 15,594 Use SK Area: 1
Perimeter: 638 Wall Height: 12
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-
Normal Functional Utility: 3-Normal  

Building Other Features
Description Qty Width Length Height Area Calculated Value Unadjusted Value

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739
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Interior/Exterior Data Section #21
Level From: 03 Level To: 03 Use Type: 055 - School
Dimensions
Area: 1,800 Use SK Area: 0
Perimeter: 136 Wall Height: 14
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 0-None Plumbing: 2-Normal  
Physical Condition: 3-
Normal Functional Utility: 3-Normal  

Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #22
Level From: 01 Level To: 01 Use Type: 055 - School
Dimensions
Area: 17,212 Use SK Area: 0
Perimeter: 542 Wall Height: 20
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 1-Central Plumbing: 2-Normal  
Physical Condition: 5-
Excellent Functional Utility: 4-Good  

Building Other Features
Description Qty Width Length Height Area Calculated Value Unadjusted Value

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
PP1 - Porch, open 1 20 21 0 417 22739.01 22739

RT2 - Patio, concrete 1 17 32 0 544 2856.084443 2856
PP1 - Porch, open 1 09 23 0 207 11287.71 11288
PP1 - Porch, open 1 16 16 0 256 13959.68 13960

EE1 - Enclosed Entry 1 16 16 0 256 18012.16 18012
PP1 - Porch, open 1 16 39 0 624 34026.72 34027
PP1 - Porch, open 1 23 23 0 529 28846.37 28846
PP1 - Porch, open 1 20 20 0 400 21812 21812
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PP1 - Porch, open 1 20 21 0 417 22739.01 22739

Interior/Exterior Data Section #23
Level From: 01 Level To: 01 Use Type: 055 - School
Dimensions
Area: 783 Use SK Area: 1
Perimeter: 112 Wall Height: 41
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 1-Central Plumbing: 2-Normal  
Physical Condition: 5-
Excellent Functional Utility: 4-Good  

Building Other Features
No other features exist for this interior/exterior detail
Interior/Exterior Data Section #24
Level From: 01 Level To: 01 Use Type: 055 - School
Dimensions
Area: 4,682 Use SK Area: 0
Perimeter: 260 Wall Height: 30
Features
Exterior Wall Desc: 02 -
Frame

Construction: 1-Wood
Frame/Joist/Beam Economic Life: 40

% Interior Finished: 100 Partitions: 2-Normal Heat Type: 2-Hot Water or
Steam

AC Type: 1-Central Plumbing: 2-Normal  
Physical Condition: 5-
Excellent Functional Utility: 4-Good  

Building Other Features
No other features exist for this interior/exterior detail
Elevators and Escalators
No elevators or escalators exist for this building

Ag/Forest Land

Ag/Forest Land
No ag/forest land exists for this parcel
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SECTION 11 68 24 
OUTDOOR ATHLETIC EQUIPMENT 

 
PART 1 - GENERAL 
 
1.01 SUMMARY OF WORK 
 

A. The work consists solely of the supply, shipping, technical support, and warranty service of 
various athletic equipment components as further specified and approved. 

 
B. Where specifically stated, it is the responsibility of the vendor to certify that the products or 

assemblies supplied meet or exceed the reference standards when installed per the 
manufacturers printed instructions, previously provided as a condition of approval. 

 
C. The supplier is responsible for shipping all equipment to the Contract site in a new condition.  

Products received in a condition that is in any way deficient shall be replaced by the vendor in 
a timely manner, generally shipping within 72 hours of notice by any means. 

 
D. The vendor shall provide technical support to the Contractor where necessary and as 

requested. 
 
E. Equipment includes the following, as further described elsewhere; 
 

Football     
1. (2) Hinged Goal Post 
2. (2) Ground Kit 
3. (2) Goal post pad 
4. (12) pylons 

 
Soccer     

1. (2) Portable Soccer Goals  
2. (4) Ground Anchor Kits 
3. (4) Corner flags 

 
1.02 REFERENCE STANDARDS 
 

NCAA Football Rules (Latest edition) 
NCAA Soccer Rules (Latest edition) 

 
 
1.03 QUALITY ASSURANCE 
 

A. Equipment supplied must be as previously approved. Inclusion of product data in the formal 
proposal shall constitute a product submittal.  Execution of a qualified purchase order shall 
qualify as approval of the submittal. 

 
B. Dimensional Accuracy 

 
1. It is the Vendors responsibility to insure that the dimensions of any product supplied meet 

those required by the Reference Standard claimed. 
2. Unit Conversion 

 
Where not otherwise stated, 1 meter shall be converted as 3.280839’. 
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C. Products must be received in a like new condition.  Any materials that are scratched, dented, 
misshapen, missing parts or otherwise deficient upon unpacking shall be replaced by the 
vendor within 72 hours of notice by the Contractor.  

 
 
PART 2 - PRODUCTS 
 
2.01 FOOTBALL GOAL POSTS 
 

A. Mounting Style: Rotating and Hinged Base Plate Mounting Style 
 

B. Anchor Plate:  The anchor plate shall consist of four (4) “J” hook anchor bolts with anchor 
plate welded to main standard.   
 

C. Main Standard (Gooseneck):  The main standard shall be constructed from 6 inch outside 
diameter Schedule 40, 6061-T6 aluminum or Schedule 40 steel pipe.  The pipe shall be 
curved to provide an 8 foot horizontal offset from the ground sleeve to the crossbar with a 5 
foot radius bend.  

 
D. Crossbars: The crossbar shall be constructed from minimum 6 inch outside diameter 

Schedule 40 6061-T6 aluminum pipe.  The crossbar shall extend 18’-6” in accordance with 
NCAA requirements. 

 
E. Uprights: The upright shall be constructed from minimum 4 inch outside diameter Schedule 

40 6061-T6 aluminum pipe. The uprights shall extend 30 feet above the crossbar. 
 
F. Provide two (2) round post protector pads for 6” diameter posts.  Pads to be 6” thick 

cylindrically high-density polyurethane foam with rear cut out for fitting onto post.  A minimum 
nylon reinforced vinyl covert is to be provided to completely enclose foam pad with Velcro 
closure.  Pads to be 6’ high. Color shall be as selected by Owner from the approved 
manufacturers standard color range, to include contrasting 9” vinyl lettering arranged 
vertically, verbiage to be determined. 

 
G. Posts, crossbars and uprights to have two-coat catalyzed polyurethane finish.  Color to be 

selected by Owner. Manufacturer Reference:  
 
Football Goal Posts to be Sportsfield Specialties Inc. GP830ADJRGH, with anchors, and 
GP4570RH Access Frame Kit, or equal.  

 
2.02 PORTABLE SOCCER GOALS 

 
A. General:  Soccer goals to be in full compliance with NCAA regulations in all respects.  Goals 

to provide an 8' x 24' front inside opening.  Goals to be portable. 
 

B. Crossbar and Uprights:  The crossbars and uprights shall consist of a single length of 4.5 
inch OD 6063 T-5 aluminum D shaped tubing or 4-3/8 inch OD Rams Aluminum tubing. 
 

C. The goal frame and supports shall be finished with a white polyester powder coat finish. 
 

D. Each goal shall have a wheel kit. 
 

E. All hardware and fasteners shall be stainless steel.  
 

F. The goals shall include white 4mm polyethylene or polypropylene twine nets. 
 

G. Warranty:  Goals to be warranted by manufacturer for a minimum period of 5 years. 
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H. Manufacturer Reference: 
 

 Kwik Goal 2B3406SW EVO 2.1.  
 Sportsfield Specialties Model SG4950.   
 Or approved equal.  

 
2.03 SOCCER GOAL ANCHOR 

 
A. Unit shall be pre-manufactured unit consisting of an access box, cover and tethering 

assembly suitable for securing the backbar/backstay of a soccer goal unit.  Provide two per 
goal. 

 
B. Access box to be fabricated of .125” aluminum and 16 ga. stainless steel. 
 
C. Cover to be fabricated of .25” aluminum and ¾” marine plywood. 
 
D. Tethering to be coated aircraft cable. 
 
E. All connections to be welded or secured with stainless steel hardware. 
 
F. Manufacturer Reference: Soccer Goal Anchor shall be Aluminum Athletic Equipment or 

approved equal. 
 
G. Synthetic Turf Cover to identically match synthetic turf system used for field surfaces. 

 
2.04 PYLON MARKERS 
 

A. Furnish at each corner of football field end zone and at the inbounds locations, a total of 
twelve (12) pylons required.  The pylon markers furnished shall be weighted base, portable 
type which will topple over on impact. The pylons to be 4" x 4" x 18" high covered with red-
orange vinyl.   

 
B. Furnish at each corner of soccer field, four (4) weighted soccer flags.  The soccer flags shall 

be weighted base, portable type which will topple over on impact.  The soccer flags shall be 
70" high and shall meet NCAA requirements. 

 
C. Football pylons to be Gilman WP12, or approved equal. 
 
D. Soccer pylons to be Gilman WSF, or approved equal. 

 
 
PART 3 - EXECUTION 
 
3.01 SHIPPING 

 
A. Unless negotiated otherwise, the supplier is responsible for shipping directly to the project 

site. 
 
B. All products must be received in their original manufacturers shipping packaging, in new 

condition.  Products received scratched, dented, marred, discolored, or otherwise defective 
shall be re-shipped within 72 hours of notice by the Contractor. 

 
C. Return shipping of defective items will be paid for by the supplier. 
 

3.02 WARRANTY 
 
A. All products shall be covered by a 1-year warranty covering replacement and shipping. 
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3.03 INSTALLATION 

 
A. Installation of all elements shall be in accordance with the manufacturer’s instructions and as 

shown in the details. 
 
 

END OF SECTION  
©2023 D. A. Hogan & Associates, Inc. 
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SECTION 31 22 16 
FIELD SUBGRADE ESTABLISHMENT 

 
 
PART 1 – GENERAL 
 
1.01 SCOPE OF WORK 
 

A. Furnish all labor, material and equipment for the earthwork related to establishment of a 
finished subgrade for the synthetic turf field area. Work includes but is not limited to the 
following: 

 
1. Layout and engineering; 
2. Management of the construction sequencing and scheduling relative to soil moisture 

content and the use of onsite material as fill; 
3. Excavation, filling, back filling and compacting; 
4. Subgrade scarification, drying, and re-compaction as required; 
5. Compaction, compaction testing, and establishment of subgrade; 
6. Verification of compliance with the specified planarity tolerances. 

 
1.02 EXISTING SITE CONDITIONS 
 

A. Refer to drawings for topographical and existing condition information and the geotechnical 
report for site soil conditions. 

 
B. Carefully maintain benchmarks, monuments and other reference points.  If disturbed or 

destroyed, replace as directed.  It is the responsibility of the Contractor to familiarize 
themselves with all records of existing utilities in area of site work. 

 
C. The Contractor shall contact the appropriate utility agencies for identification of underground 

utility location.   
 

1.03 TEMPORARY EROSION AND SILTATION CONTROL 
 

A. All work shall conform to the erosion and sedimentation control requirements of the local 
jurisdiction including installation of siltation control such as filter fabric fences, check dams, 
sedimentation basins, etc. 

 
1.04 EXISTING UTILITIES 
 

A. The Contractor shall coordinate all existing utilities prior to proceeding with demolition and 
earthwork activity.  Protect any active pipes encountered. 

 
1.05 DUST CONTROL  
 

A. Protect persons and property from damage and discomfort caused by dust.  Water as 
necessary to quell dust. 

 
1.06 ROADWAY PROTECTION 
 

A. Provide wheel-cleaning stations to clean wheels and undercarriage of trucks before leaving 
site, as necessary to prevent dirt from being carried onto public streets.  If streets are fouled, 
they must be cleaned immediately in conformance with the requirements of the local 
jurisdiction as applicable.  This requirement applies to all vehicle movements for the entire 
period of construction. 
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1.07 TRAFFIC REGULATION 
 

A. Conduct operations in such a manner to avoid unnecessary interference to existing traffic.  
Minimize heavy vehicle traffic to and from site during peak traffic hours.  Do not park vehicles 
in traffic lanes.  Provide flagmen as required.  Conform to traffic control requirements of the 
local jurisdiction. 

 
B. Contractor shall be responsible for all traffic control and emergency call outs resulting from 

Contractor operations. 
 
C. Maintain fire lanes, roadways and alleys to existing buildings continuously, as required by the 

fire department having jurisdiction. 
 
D. Existing walkways and roadways leading past the construction shall remain clear and safe at 

all times.  Provide barriers, flashing lights, walkways, guardrails and night lighting as required 
for safety and control. 

 
1.08 RELATED WORK IN OTHER SECTIONS 
 

Refer to Earthwork for general site grading requirements. 
33 46 16 Field Subsurface Drainage 
33 46 23 Field Permeable Aggregate 

 
 

PART 2 - PRODUCTS 
 
Not Applicable 
 
 
PART 3 – EXECUTION 
 
3.01 FIELD LAYOUT AND ENGINEERING 
 

A. The General Contractor shall be responsible for the vertical and horizontal layout of all work 
and control points required to construct all work in accordance with the drawings and 
specifications. 

 
3.02 SEQUENCING AND SCHEDULING 
 

A. All new cut and fill areas shall be seal rolled at the end of each day to minimize moisture 
penetration. 

 
3.03 EXCAVATED MATERIALS 
 

A. Suitable excavated material may be utilized as fill.  Any excess material is to be disposed of 
offsite.  

 
3.04 FIELD SUBGRADE AREAS 
 

A. All areas are to be compacted to 95% of maximum density by mechanical means.  The 
Contractor shall be responsible for maintaining appropriate soil moisture prior to and during 
compaction activities, the cost of which is to be included in the contract price. 

 
B. Care must be exercised during grading of the subgrade so as to achieve a uniform, true 

surface relative to finish grade.   
 
C. Fill must be select material to be free of organic matter, clay, concrete and other extraneous 
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material, compactable to a minimum of 95% density.  Fill shall be placed and compacted in 
lifts of 12" maximum loose depth. 

 
D. Finish subgrade for the synthetic turf field areas shall be compacted to a 95% maximum 

density.  Subgrade shall be established to within the tolerance of +0.00' or - 0.10' of the 
design subgrade elevation for these areas. 

 
E. Upon completion of the subgrade establishment and Contractor confirmation for conformance 

with the tolerance, the Contractor shall notify the Engineer and schedule an inspection for 
approval.  The Contractor shall have a laser plane system with slope control available to the 
Engineer for the inspections.  The Contractor shall not be authorized to install the subsurface 
drainage system until the subgrade has been inspected and approved by the Engineer.  

 
 

END OF SECTION 
©2023 DA Hogan & Associates Inc. 
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SECTION 32 18 23 
SYNTHETIC TURF SURFACING 

PART 1 - GENERAL 

1.01 SCOPE OF WORK 

A. Scope of work to include all labor, material, equipment, transportation and services to install 
complete new vertically draining in-filled synthetic turf surfacing system as shown and 
described.  System to be as herein specified including, but not specifically limited to the 
following: 

 
Base Proposal: 

1. The field shall be manufactured from a combination of long parallel slit film and 
monofilament.  

2. Markings shall include football, soccer, softball, as well as a mid-field logo, checkered 
end zones, and sideline lettering as shown on the approved shop drawings.   

3. Field Infill System shall consist of a combination of sand and SBR rubber. 
 
Proposal Additive Alternate: 

4. Installation of field underlayment/supplemental pad system consisting of either a 23mm 
polypropylene panels or a 25mm paved in place elastic layer pad at the field area.   
 

B. Other requirements of synthetic turf surfacing system shall include: 
 

1. Product submittals including samples, technical data, shop drawings etc. 
2. Independent testing of the synthetic turf materials prior to shipment to the project site; 
3. Delivery of the synthetic turf materials (not including infill) a minimum of 1 week prior to 

the scheduled installation of the materials; 
4. Review and acceptance or certification of the existing permeable aggregate as it applies 

to installation of turf system, permeability and warranty implementation; 
5. Installation of complete vertical draining synthetic turf surfacing system.   
6. Installation of tufted and inlaid field lines and markings as indicated on the drawings. 
7. Provide extra turf materials to the Owner for future repair and protective purposes. 
8. Provide all appropriate maintenance and repair manuals and warranty package to Owner. 
9. Provide warranty package to Owner.  Warranty shall include a pre-paid insurance policy 

in support of the warranty required for the field, for the entire warranty period from an A-
rated domestic insurance carrier. 

1.02 SYNTHETIC TURF SURFACING PERFORMANCE & PAYMENT BOND 

A. The Synthetic Turf Contractor shall provide a performance and payment bond to the General 
Contractor for the full subcontract amount of the synthetic turf surfacing system including 
materials, assembly, shipping, and installation.  A copy of the performance and payment bond 
must be provided to the Owner within 14 days of the issuance of the notice to proceed.  
 

B. The performance and payment bond must be provided in the name of the same corporate 
entity that provides the warranty for the synthetic turf surfacing system to the Owner. 

1.03 SYNTHETIC TURF SURFACING PRODUCTS 

A. The following vendors and corresponding products are pre-approved for the Synthetic Turf 
Field surface:  Shaw Game On or pre-approved equal    
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B. All vendors that are not included as a pre-approved product shall submit a request. The request 
must be submitted a minimum of 6 business days prior to the submittal date for the Synthetic 
Turf Surfacing proposals.  Requests must include the following information for evaluation : 
 
1. Vendor Background and Experience:  Describe your firm’s history.  Include information 

identifying the firm’s annual volume and the firm’s stability in the marketplace.  Also 
include the firm’s record relating to installation schedules and performance.   

2. Provide information regarding local representation, and post-installation support. 
3. Provide proof of bondability. 
4. Product Manufacturer Background and Experience:  Describe the history and experience 

of the product manufacturer with this specific product including years of experience and a 
count and listing of North American and worldwide synthetic turf field installations.  The 
list shall include field locations, client, client contact names, address, telephone, material 
installed, date of installation, and general contractor (if any). 

5. Product Installer Background and Experience:  Describe the history and experience of 
the product installer with this specific product including years of experience and a count 
and listing of field installations.  The list shall include field locations, client, client contact 
names, address, telephone, material installed, date of installation, and general contractor 
(if any). If the installer is not the manufacturer or vendor of the product, describe the 
experience the installer has with this specific product.   

6. Product Samples:  Provide the following samples with the substitution request. 
 Two 8"x 12" samples each of green turf without infill material showing backing with 

perforations. 
 Two 8" x 12" samples each of turf with the infill material. 
 Two samples of the proposed in-fill material. 
7. Product Specification:  Provide specification for the proposed synthetic turf product.  
8. Product Performance:  The samples submitted with the proposal will be reviewed and 

evaluated. As a supplement to the samples, provide a written description of the following 
performance criteria for the proposed synthetic turf surfacing system: 
a. Abrasive characteristics  
b. Weekly, Monthly, and Annual Maintenance Requirements  
c. Playability for Football and Soccer 
d. Wet and Dry Traction 

9. References: Supply a minimum of ten references, including contact name and telephone 
number, for other installations of this product. 

1.04 APPROVED FIBER MANUFACTURERS 

A. The following fiber manufacturers are pre-approved for the In-filled Synthetic Turf Systems: 
 
 Shaw, Tencate 
 

B. The synthetic turf vendor shall provide written documentation in the form of a signed affidavit 
certifying the source of the fiber used for the field including both green and any other colors 
used for the lines and markings. 
 

C. Fiber shall be certified in writing to have less than 50 ppm or less of lead from both the fiber 
supplier and the turf vendor. 

1.05 MINIMUM QUALIFICATIONS FOR SYNTHETIC TURF SYSTEM  

A. Approved Synthetic Turf System shall be manufactured, sold, and warranted by a single 
vendor. Manufacture of the system shall include, at a minimum, assembly of the constituent 
components, i.e. tufting, of the specified fiber into an approved backing. 



  
70-41-03 / Carroll College Phase 1 Nelson Stadium - Field & Lighting  321823 - 3   
  SYNTHETIC TURF SURFACING 
 
   

 
B. The manufacturer of the synthetic turf system must have produced a minimum of fifty (50) 

successful in-filled fields of full size and outdoors within the past two (2) years. 
 

C. Installer of the synthetic turf system must have installed either a minimum of ten (10) successful 
in-filled synthetic turf football or soccer fields of full size within the past two (2) years or a 
minimum of twenty (20) successful in-filled synthetic turf football or soccer fields of full size 
within the past five (5) years.  The installer shall have installed a minimum of five (5) successful 
in-filled synthetic turf football or soccer fields of full size with the product vendor. 

1.06 RELATED WORK SPECIFIED IN OTHER SECTIONS 

 33 46 23 Field Permeable Aggregate 

1.07 STANDARD SPECIFICATIONS 

American Society for Testing Materials (ASTM), (latest edition) for material and testing 
standards  
NCAA Rules for Football 
NCAA Rules for Soccer 
NCAA Rules for Softball 

1.08 POST AWARD SUBMITTALS 

A. Shop Drawings:  submit to the Engineer complete and detailed drawings showing all 
component parts of the synthetic turf system.  The shop drawings shall be drawing to scale 
(1”=20’) and shall include: 

 
1. total depth of infill 
2. edge details 
3. insert details including backing material 
4. seam details 
5. seam layout 
6. gluing patterns 
7. dimensional shop drawing for all field lines, markings and boundaries 

 
B. Synthetic Turf Samples:  submit to the Owner: 

 
1. Two 12"x 12" samples each of each color turf showing backing with perforations. 
2. Two 12" x 12" samples each of turf showing method of seam makeup with perforations. 

One sample to have example of inlaid lines. 
3. Two 12” x 12” samples each of the other colors proposed for use on the field for lines and 

markings. 
4. Two 1-pound samples of the proposed In-fill material(s). 

 
C. Manufacturer's Specifications and Warranty:    

 
1. Submit to the Engineer selected manufacturer’s material specifications and installation 

instructions.  Include detailed specifications of manufacturer’s provisions for achieving 
permeability, stating rate in infiltration and permeability in inches per hour of system 
materials for the vertical draining system. 

2. Submit to the Engineer warranty package herein specified for review. 
 

D. Testing and Quality Control: Submit to the Engineer the following test results for the system 
specified. An independent testing laboratory experience with testing of synthetic turf or 
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carpeting materials shall certify these tests. The qualifications of the testing laboratory to be 
utilized for the submittal and the pre-shipment testing shall be submitted to the Engineer for 
approval.  Applicable minimum material ASTM tests: 
 
1. Dynamic Cushion Test - ASTM F355, Procedure A, (system); ASTM F355 procedure A at 

the 24” drop. 
2. Yarn and fabric characteristics. 
3. Pill Burn Test – ASTM D2859   

   
E. Maintenance and Operating Data: 

 
1. Prior to acceptance and/or occupancy by the Owner, furnish to the Owner two (2) copies 

in hard cover form of maintenance and operating data with imprinted Project, Owner, 
Engineer, Contractor and Turf Subcontractor names, and date of turf system installation. 

2. In addition, provide descriptions of any equipment recommended for maintenance and 
repair, citing specific vendors for each unit. 

3. Use and Limitations - Provide a separate page stating approved activity usage for the turf 
and activities not recommended relative to warranty. 

4. Index - Index with tab dividers for data as follows:  Materials installed with their 
characteristics:  
a. General maintenance 
b. Small repair procedures 
c. Minor seam repair 
d. Discussion of precautions to be practiced, general maintenance, and uses to 

avoid to protect turf surface and to maintain installation's warranty 
e. Recommendations for paint application and removal of lines and markings. 

1.09 PRE-SHIPMENT SUBMITTALS 

A. Prior to shipment of the synthetic turf materials to the job site, synthetic turf material from every 
sixth roll shall be randomly sampled and the tested by an independent testing laboratory 
experience with testing synthetic turf materials.  The testing laboratory shall be completely 
independent with no ties to the turf manufacturer.  The testing shall include the following: 

 
Item       ASTM    Property             
1. FTIR Spectrograph     Pile Composition 
2. D418    Pile Weight    
3. D418    Total Weight    
4. D418    Pile Height    
5. D418    Backing Perforation Diameter and Spacing  
6. D1335    Tuft Bind (without infill) 
7. D1682    Grab/Tear Strength. 

 
B. Copies of the test results shall be transmitted to the Owner and Engineer directly from the 

testing laboratory.  The synthetic turf materials shall not be shipped to the site without written 
authorization from the Engineer after the Owner and Engineer have approved the test results. 
 

C. Samples of the synthetic turf material tested from every sixth (6th) roll shall also be transmitted 
to the Engineer for approval by the independent testing laboratory prior to shipment of the 
synthetic turf materials to the job site.  Sample size shall be minimum 12” x 12”. 
 

D. All fees and costs associated with the pre-shipment sampling and testing shall be paid by the 
Contractor.  
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1.10 CERTIFICATION OF THE BASE 

A. The Synthetic Turf Surfacing Contractor shall furnish to the Owner, prior to the synthetic turf 
system installation as applicable, a written certification of the acceptability by the turf vendor of 
the permeable aggregate for installation and warranty validation. 

1.11 TURF SYSTEM HOLD HARMLESS 

A. The synthetic turf manufacturer and installer shall not infringe upon any current or pending 
patents held by other synthetic turf manufacturers or installers. 
 

B. The Contractor, their synthetic turf subcontractor, and the synthetic turf manufacturer shall hold 
the Owner, Owner’s Representative, and the Engineer harmless from infringement of any 
current or future patent issued for the synthetic turf surfacing system, installation methods and 
vertical draining characteristics.  A notarized statement shall be provided as part of the 
submittal package. 

1.12 WARRANTY OF SYNTHETIC TURF 

A. Warranty shall cover, in general, the usability of the turf surface, accessories, use 
characteristics, and suitability of the installation.  All items covered by warranty are to be 
replaced or repaired with new materials, including installation at the sole expense of the 
warranting contractor for the period of eight (8) years to the Owner, for the designated uses 
enumerated as follows: 
 

Football 
Soccer 
Lacrosse 
Softball 
Ultimate  
Physical exercises 
Snow removal 
Pneumatic rubber-tired maintenance and service vehicles 
Pedestrian traffic and other similar uses 
Ceremonial and Entertainment Events 
 

B. A principal of the applicable firm, duly-authorized to make contracts, shall sign the turf vendor 
warranty.  If the turf vendor is not the manufacturer, the manufacturing firm shall also sign the 
warranty.  The term "Contractor" contained herein means the firm furnishing warranty.  "Owner" 
is the Carroll College.  Warranty period shall be a minimum of eight years from date of accep-
tance of the installed system by the Owner.  
 

C. Furnish a pre-paid insurance policy in support of the warranty required for the field, for the 
entire warranty period from an A-rated domestic insurance carrier. The warranty shall be 
secured to the Owner with an insurance policy of not less than $300,000 per claim and an 
aggregate of $5,000,000. 

1.13 FORM OF WARRANTY OF SYNTHETIC TURF SYSTEM 

A. Contractor hereby warrants to Owner, subject to the limitations and conditions set forth below, 
that its synthetic turf system consisting of synthetic turf described as 
_______________________________, and the adhesives used in the installation, is free from 
defects in material and workmanship and shall, for a period of eight years as applicable from 
the date of acceptance by the Owner, remain serviceable for multiple sports activities. 
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B. Contractor warrants to the Owner that its synthetic turf materials shall not fade, fail, shrink, 
wrinkle, or reflect excessive wear.  Contractor shall, at their sole expense and cost, replace 
such areas of the synthetic turf system not performing to these standards for the life of the 
warranty. 
 

C. Definitions 
 
1. The term "not fade" in the context of this warranty shall mean that the synthetic turf 

material shall remain a uniform shade of green, or other colors installed, with no 
significant loss of color. 

2. The term "not fail" or "excessive wear" as used in the context of this warranty shall mean 
that the length and weight of the face yarn or pile material in the synthetic turf surface 
above the infill materials shall not have been decreased by more than 10% per year 
according to ASTM D418, nor exceed 50% during the warranty period.  In the event that 
the synthetic turf system does not retain its fiber height or shock absorbency and is 
consequently no longer serviceable during the warranty period, the Contractor shall, at 
their sole expense, replace such portion of the system that is no longer serviceable. 

3. The term "serviceable" in the context of this warranty shall mean that the synthetic turf 
system for the soccer field shall have a maximum "G" value according to ASTM F1936-
10 and Procedure A, ASTM F355, not to exceed 120G's at any location upon installation 
and shall not exceed 160G's throughout life of the warranty period. This shall be 
determined by conducting dynamic cushioning tests at the locations designated in ASTM 
F1936-10 and at corners of the soccer penalty boxes at opposite sides of the field.  Any 
increase from 120G's to allowable 160-G's maximum shall be at a relative uniform rate 
not to exceed 15 G's in any single yearly period. 
 

D. Where applicable, the fabric seams shall remain attached to the underlying surface over the 
warranty period and shall not separate or become unglued or unattached, as applicable. 
 

E. Contractor warrants to the Owner that the permeable synthetic system shall drain vertically a 
minimum of 20 inches precipitation per hour without visible surface ponding. 
 

F. Contractor shall replace with new materials, at their sole expense, any damage to the synthetic 
turf system that extends more than 3 feet beyond the location of foreign combustibles, which 
may ignite and fire-damage the synthetic turf system.  The Contractor shall not be held liable 
for any incidental or consequential damages. These warranties and the Contractor's obligations 
here-under are expressly conditioned upon;  
 
1. The Owner making all minor repairs to the synthetic turf system upon the discovery of the 

need for such repairs; 
2. The Owner maintaining and properly caring for the synthetic turf system in accordance 

with the Contractor's maintenance manual and instructions;  
3. The Owner complying with the dynamic and static load specifications established by the 

Contractor. 
 

G. The warranty is not to cover any defect, failure, damage or undue wear in or to the synthetic 
turf system caused by or connected with abuse, neglect, deliberate acts, act of God, casualty, 
static or dynamic loads exceeding Contractor's recommendations, footwear having cleats, 
spikes, or similar projections other than conventional baseball, football, soccer, or rugby shoes 
having cleats of not more than 1/2" in length, and other conventional running track shoes 
having spikes of not more than 1/4" in length, or use of improper cleaning methods. 
 

H. Contractor shall be allowed to examine the synthetic turf system regarding any claim that the 
Owner makes to be present at any time, to analyze the results of all tests conducted by the 
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Owner or others, and to conduct such tests of their own.  Contractor shall not be responsible for 
any costs or expenses incurred by the Owner or others with respect to such tests, except the 
Contractor shall pay for costs of all tests and analysis conducted or directed by their 
representative. 
 

I. In the event the Contractor does not respond to the Owner’s written notice within 10 days of 
receipt of notice or does not submit, schedule and execute corrective work within 30 days for 
any material replacement and within 5 days for work limited to repairs of existing materials or 
repair that can be made with attic stock materials, the Owner has the option of having the work 
performed at the expense of the Contractor. 
 

J. Sample form of warranty herein set forth is a suggested form for use for the work under this 
section.  Manufacturer’s standard form of warranty may be used provided all conditions 
specified are incorporated.  All claims by the Owner under this warranty must be made in 
writing to Contractor’s address at____________________ within 30 days after the Owner 
learns of the defect giving rise to the claim. This warranty shall constitute a contract made in 
the State of Montana and shall be governed by the laws thereof. 

 
1.14 FORM OF WARRANTY FOR SUPPLEMENTAL PAD SYSTEM (ADDITIVE ALTERNATE) 
 

A. Contractor hereby warrants to Owner, subject to the limitations and conditions set forth below, 
that field underlayment system consisting of______________________, is free from defects in 
material and workmanship and shall, for a period of eight years from the date of acceptance by 
the Owner, remain serviceable for multiple sports and snow removal activities. 

 
B. Contractor warrants to the Owner that its field underlayment materials shall remain permeable 

and shall not fail, shrink or buckle.  Contractor shall, at their sole expense and cost, replace 
such areas of the field underlayment system not performing to these standards for the life of the 
warranty.  

 
C. Definitions 

 
1. The term "permeable" in the context of this warranty shall mean that the field 

underlayment material shall provide a minimum vertical drainage rate of 20 inches per 
hour.   

2. The term "not shrink" in the context of this warranty shall mean that the field 
underlayment panels shall remain butted together without gaps exceeding ¼ inch in any 
location across the field. 

3. The term "buckle" in the context of this warranty shall mean that the field underlayment 
shall lay flat on the base without warping or creating surface irregularities in excess of ¼ 
inch. 

 
D. Contractor shall replace with new materials, at their sole expense, any field underlayment 

materials that do not comply with these warranty requirements.  
 
E. These warranties and the Contractor's obligations here-under are expressly conditioned upon;   

 
1. The Owner maintaining and properly caring for the synthetic turf and field underlayment 

system in accordance with the Contractor's maintenance manual and instructions;  
2. The Owner complying with the dynamic and static load specifications established by the 

Contractor. 
 

F. The warranty is not to cover any defect, failure, damage caused by or connected with abuse, 
neglect, deliberate acts, act of God, casualty, static or dynamic loads exceeding Contractor's 
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recommendations.  
 
G. Contractor shall be allowed to examine the field underlayment system regarding any claim that 

the Owner makes to be present at any time, to analyze the results of all tests conducted by the 
Owner or others, and to conduct such tests of their own.  Contractor shall not be responsible for 
any costs or expenses incurred by the Owner or others with respect to such tests, except the 
Contractor shall pay for costs of all tests and analysis conducted or approved by the Owner’s 
Representative. 

 
H. In the event the Contractor does not respond to the Owner’s written notice within 10 days of 

receipt of notice or does not submit, schedule and execute corrective work within 30 days, the 
Owner has the option of having the work performed at the expense of the Contractor. 

 
I. Sample form of warranty herein set forth is a suggested form for use for the work under this 

section.  Manufacturer’s standard form of warranty may be used provided all conditions 
specified are incorporated.  All claims by the Owner under this warranty must be made in 
writing to Contractor’s address at____________________ within 30 days after the Owner 
learns of the defect giving rise to the claim. This warranty shall constitute a contract made in the 
State of California and shall be governed by the laws thereof. 

1.15 WARRANTY TESTING 

A. The turf for the football/soccer field is to be tested for dynamic cushioning (“G” Test) by an 
experienced independent testing laboratory acceptable to the Engineer or Owner at the 
completion of the installation shortly prior to acceptance inspection by the Owner/Engineer, at 
the anniversary date of the first year, second year, fourth year, sixth year, and 60 days prior to 
the anniversary date of the warranty expiration.  If conditions of the Specifications and/or 
Warranty are not met, the Contractor has the option of corrective work or replacement.  In the 
event corrective work does not meet the requirements of the Specifications after a second 
attempt to bring the system within these limits, then the Contractor is to replace non-conforming 
areas or sections solely at the Owner’s discretion and direction. 
 

B. Tests shall be performed in accordance with ASTM F-1936-10 and F355. 
 

C. Test locations as designated in F-1936-10, Paragraph 8.1.  Included in the report shall be the 
measured depth of the infill material at all test locations. 
 

D. All costs for the stated testing shall be paid by the Synthetic Turf Surfacing Contractor. 
 

E. If the Contractor does not have the tests performed within 10 days of specified times listed, the 
Owner has the option of ordering the testing work at the expense of the Synthetic Turf 
Surfacing Contractor. 

PART 2 - MATERIALS 

2.01 GENERAL 

A. Infilled Synthetic Turf: The turf system shall be a vertical-draining permeable synthetic turf 
system.  The turf system shall consist of a synthetic grass-like surface pile, which shall be 
tufted into a synthetic backing. 
 

B. All backing layers and coatings shall be firmly bonded together. Coating materials must be 
completely cured and bonded to the other backing layers.  Synthetic turf panels or rolls that do 
not meet this requirement will be rejected. 
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C. The entire system shall be resistant to weather, insects, rot, mildew, and fungus growth, and be 

non-allergenic and non-toxic.  The entire system shall be constructed to maximize dimensional 
stability, to resist damage and normal wear and tear from its designated use, and to minimize 
ultraviolet degradation. 
 

D. All adhesives used in bonding the system together shall be resistant to moisture, bacterial and 
fungus attacks, and resistant to ultraviolet rays at any location upon installation. 

2.02 DYNAMIC CUSHIONING REQUIREMENTS 

A. The dynamic cushioning of the system shall not exceed a maximum value of 130 G's per 
ASTM, F1936-10 snf ASTM, F355, procedure A at any location upon installation. 

 
2.03     SUPPLEMENTAL PAD COMPOSITION (ADDITIVE ALTERANTE) 
 

A. The supplemental pad system shall be either an interlocking polypropylene panels or a paved 
in place elastic layer pad.  The shock-absorbing pad shall become part of the base for the 
synthetic turf surfacing system where noted. 

 
B. Polypropylene Panels: 

   
1. The panels shall be interlocking with gaps that allow for thermal expansion and 

contraction but do not exceed 0.25 inches.  The panels shall be designed and 
manufactured specifically for in-filled synthetic turf underlayment applications.  The 
panels shall meet the following minimum requirements: 
  

Size:  61 x 42 inches interlocking panels 
 Area: Net coverage per panel 16.90+/- ft2  
 Thickness:  0.90” (23mm) +/- .18”  
 Panel Weight:  approximately 4.1 lbs / panel  
 

2. Company must demonstrate successful installations totaling a minimum of 5 million 
square feet of manufacturer’s material. 

3. The panels shall provide the following minimum performance requirements: 
 
Surface contact:  50% minimum with synthetic turf backing,  
Friction coefficient:   movement of artificial turf over 50mm distance 8.92N 

maximum force ISO 8295 
Shock Absorption:  60-70% per EN 14808 
Vertical Deformation:  less than 4 mm per EN14809 
Repeated impact compression resistance: 106psi, repeated load, 20,000 cycle’s 
system test with infilled turf; not to exceed 3%   
Bacteria and Fungi resistance: Pass per ASTM G22-76/G21-96 
Water Quality:   ESSM 105-d/1997  Pass 
 

Material must be 100% recyclable, recycling for energy through combustion is not 
acceptable.  Manufacturer must demonstrate recycling process as part of the pre-
approval process.  

4. Manufacturer Reference:  Brock International Power Base or pre-approved equal 
Brock International   
2840 Wilderness Place 
Boulder, CO 80301 
Telephone: (303) 544-5800  
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5. Manufacturer Warranty:  The interlocking polypropylene panels shall include a 20 year 
manufacturer’s warranty. 
 

C.  Polyurethane Elastic Layer Pad  
 

1. The shock-absorbing pad shall be a paved-in-place (in-situ) porous elastic layer and shall 
become part of the base for the system. 

2. The elastic layer shall be porous and shall resist the effects of adhesives, water, freeze-
thaw, heavy loads associated with athletic fields, compression/deflection, rot, mold, 
mildew, bacteria, and air-borne pollution.  

3. Single Layer Installation:  The paved-in-place (in-situ) elastic layer shall be installed in 
one lift to a minimum thickness of 25mm.  The elastic layer shall contain only the 
following: 

 
Components      % by Weight 
Granulated SBR rubber (1-5mm)   43-47% 
Clean-washed "bird’s-eye" aggregate (3-6mm)  44-48%  
Single component high quality polyurethane binder 6-8% 

 
4. The exact material mix ratio may be altered to provide strength, shock attenuation (in 

conformance with the 120G limit specified herein) and to provide permeability as 
approved by the Engineer.  Installer may submit an elastic layer formulation with minor 
modification for Engineer's consideration and approval. 

2.04 PERMEABILITY REQUIREMENTS OF THE SYNTHETIC TURF SYSTEM 

A. The system including the synthetic turf, infill materials and the supplemental pad shall drain 
vertically a minimum of 20 inches precipitation per hour without visible surface ponding.  

2.05 SYNTHETIC TURF PILE SURFACE 

A. The pile surface shall provide good traction in all types of weather with the use of conventional 
"sneaker-type shoes" and composition, molded-sole athletic shoes. 
 

B. The pile surface shall be suitable for both temporary and permanent line markings using 
rubber-base paint where applicable.  
 

C. Pile surface shall be nominally uniform in length for all portions of the field.  Synthetic turf 
panels or rolls with irregular pile heights or with “J hooked” fibers that extend more than 1/4 
inch above the surrounding fibers will be rejected. 

2.06  SYNTHETIC TURF FABRIC SURFACE 

A. The fabric surface shall be constructed and installed in minimum 15-foot widths with no 
longitudinal or transverse seams, except for head or tee seams at field boundaries and inlaid 
lines within a finished roll assembly. The seams shall be 15'-0" spacing. 

B. Rolls that do not lay evenly and with full dimension width will be rejected.  No fitted pieces or 
relief cuts will be allowed to true alignment. 
 

C. The color shall be uniform with no visible deviations in shade permitted.  Rolls that do not meet 
this requirement will be rejected. 

2.07 SYNTHETIC TURF SYSTEM MATERIAL COMPONENTS 

A. Pile fibers shall resemble freshly-grown natural grass in appearance, texture and colors. 
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B. Fabric backing for the in-filled synthetic turf systems can be loose laid and anchored at the 

perimeter of the fields as shown in the details or adhered to the base. 
 

C. No transverse or “head” seams will be permitted within the football field grid (160’ width x 360’ 
length) 
 

D. All panel seams shall be secured with either sewing or adhesive with a supplemental fabric.  
Sewn turf seams shall utilized a high strength polyester fiber cord or nylon. Adhered seams 
shall include a minimum 12” width seam backing shall be utilized with adhesive to extend the 
width and length of the seam. 

2.08 SYNTHETIC TURF PERFORATIONS 

A. Synthetic turf with tufted fibers and a coated backing must include either perforations in the 
backing for vertical drainage, or the turf shall include a partially coated backing providing 
permeability without the use of perforations.  Certified independent test results indicating a 
minimum drainage rate of 40 inches per hour for the permeable backing must be provided. 
 

B. Perforations in turf backing to be a minimum of 3/16" diameter clear opening and shall be 
spaced a maximum of 4" uniformly on-center.  The turf shall be perforated with a minimum of 
95% integrity over entire surface.  Holes must be full diameter, completely through the 
underside of the turf backing with no material residue or fragmented fibers remaining.  
 

C. Engineer shall approve the turf perforations prior to shipment, upon shipment onsite, or during 
on-site perforating operations as applicable. 
 

D. If the non-permeable backing material exceeds 12 inches in width it shall be perforated in 
accordance with paragraph 2.7 of this section.  Perforations shall be drilled from the surface 
after the adhesive has set. 

2.09 LINES AND MARKINGS 

A. A complete field lining, marking and field boundary system with team area limits, etc., shall be 
provided with the initial installation of the surfacing system.  Layouts shall be accurately 
surveyed and marked prior to installation. 

 
B. All lines and field markings shall be tufted in or installed as synthetic turf inlays.  Wherever 

possible, lines shall be tufted into the turf panels in lieu of inlays.  All markings shall be uniform 
in color, providing a sharp contrast with the turf color, and shall have sharp and distinct edges.  
Markings shall be true and shall not vary more than 7/32” from specified width and location. 

 
C. Manufacturer shall guarantee the synthetic turf is adaptable to painted lines in the event 

painting is utilized in the future. 
 
D. For cemented seams, use supplemental backing material.  The supplemental backing material 

shall bridge all inlaid lines and markings a minimum of 4 inches on each side of the seam.  
Supplemental backing material that is greater than 12 inches in width shall be perforated in 
accordance with paragraph 2.7 of this section.  Perforations shall be drilled from the surface 
after the adhesive has set. 

 
2.10 MINIMUM SPECIFICATIONS FOR SYNTHETIC TURF SYSTEM MATERIALS 
 

A. The minimum material specification requirements will be verified and enforced and will be the 
basis for Owner's testing. Material that fails to meet these minimum specifications will be 
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rejected.  The material specifications in this section are minimums.  The manufacturer of the 
synthetic turf fiber and fabric may elect to exceed these specifications to ensure compliance 
with all requirements and the warranty as specified in this section.   

 
B. Color of synthetic turf field shall be green with brown panels for the baseball and softball infield 

areas. The fiber used for the lines and markings shall be of the same composition in all 
respects except for color as that used for the green field areas. 

 
C. Pile fiber shall be a combination of monofilament, long parallel slit film, and nylon or 

polyethylene root zone/thatch fibers as follows: 
 

ASTM Property           Minimum Specifications 
 
D418  Pile Weight (PE)  46 oz/sq yard 
D418  Primary Backing   6 oz/sq yard total 
D418  Back Coating    14oz/sq yard 
D418  Total Weight   66 oz/sq yard 
D418  Pile Height   2.00”-2.25”  
D1335 Tuft Bind (without infill)  8 lbs. 
D1682 Grab/Tear Strength  200 lbs. 
D2859 Pill Burn Test    Pass  

 
D. The primary pile fiber shall be 100% polyethylene athletic quality yarn designed specifically for 

outdoor use and stabilized to resist the effects of ultra-violet degradation, heat, wear, water and 
airborne pollution.  They shall include a uniform blend of both long parallel slit-film and 
monofilament fibers. The coating and backing materials shall assure suitable tuft bind strength, 
dimensional stability, and long-term wearing properties. 

  
E. Fiber shall be certified to have less than 50 ppm or less of lead from both the fiber supplier and 

the turf vendor. 
 
F. The primary monofilament fiber shall meet the following requirements: 

 
ASTM Property           Minimum Specifications 
 
D1577  Yarn Denier / Ply  7,200 / 6 
D1577  Base Filament Thickness 300 U Micron 
D2256 Yarn Breaking Strength  20 lbs 
D2256 Yarn Elongation to Break 50% 
D789  Yarn Melting Point  240 Degrees F.  

 
G. The primary long parallel slit film fiber shall meet the following requirements: 

 
ASTM Property           Minimum Specifications 
 
D1577  Yarn Denier / Ply  5,000 / 1 
D1577  Base Filament Thickness 100 U Micron 
D2256 Yarn Breaking Strength  12 lbs 
D2256 Yarn Elongation to Break 30% 
D789  Yarn Melting Point  240 Degrees F. 

 
H. Fiber Wear Simulation:  Fiber shall exhibit no splitting or appreciable degradation after a 

minimum of 12,000 cycles of simulated Lisport wear testing and shall remain serviceable 
without appreciable face weight loss after a minimum of 40,000 cycles of simulated Lisport 
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wear testing. 
 
I. The fiber, 100% polyethylene athletic quality yarn designed specifically for outdoor use and 

stabilized to resist the effects of ultra-violet degradation, heat, wear, water and airborne 
pollution.  

 
J. Fiber shall be certified to have less than 50 ppm or less of lead from both the fiber supplier and 

the turf vendor. 
 
K. Fabric Composition:  Shall consist of 100% polyethylene yarn tufted into polypropylene 

backings coated with high-grade polyurethane.  Coating and backing materials shall assure 
suitable tuft bind strength, dimensional stability, and long-term wearing properties. 

2.11 INFILL MATERIALS 

A. The synthetic turf shall utilize a combination of sand and rubber infill materials.  The maximum 
sand content shall not exceed 30% by volume and shall not be less than 20% by volume.  
Proprietary infill volumes with greater than 30% sand will be considered on a product by 
product basis.  The exact in-fill material ratio may be altered to provide strength, shock 
attenuation, and to provide permeability by the vendor/installer as approved by the Engineer, 
however the minimum sand by volume shall not be less than 20%. 
 

B. Infill material shall be applied in a dried condition when the turf is dry.  It shall be applied in 
uniform layers effectively dragged and/or brushed to distribute the material uniformly onto the 
backing of the turf. 
 

C. The sand infill material shall be graded silica sand, sub-round to round, compaction resistant, 
washed and dried.  The sand shall meet the following criteria: 

 
Percent Silica 80-95% 
Shape  Round to Sub-round 

 Sphericity 0.65 – 0.85 
 Roundness 0.60 – 0.70 
 Hardness (Moh) 7 

  
The sand gradation shall meet the following wet sieve analysis: 

     
 Sieve Size Percent Retained 

   #16 0% – 5% 
   #20 10% – 20% 

    #30 50% – 70% 
   #40 15% – 25% 

    #50 0% – 10% 
      #100 0% – 5% 
  Pan 0% – 2% 
 

D. Rubber Infill:   
 

1. The rubber shall be 100% SBR ambient or cryogenically processed free of any tire cord 
and steel materials or kevlar. SBR rubber shall be manufactured from North American 
automotive or truck tires and shall be generated from California based tires. Tires more 
than 10 years old from date of production are not allowed. The rubber infill material 
gradation shall meet the following size requirements: 
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 2.0 – 1.5 mm 0% - 10% 
 1.5 – 1.0 mm 10% - 30% 
 1.0 – 0.5 mm 40% - 80% 

0.5 – 0.0 mm 0% - 10% 
 

F. SBR rubber shall be certified in writing to have less than 50 ppm or less of lead from both the 
rubber supplier and the turf vendor. 
 

G. Infill material shall be applied in a dried condition when the turf is dry.  It shall be applied in 
uniform layers effectively dragged to distribute the material uniformly to the backing of the turf.  
 

H. The application rate shall provide a total minimum weight of 3.0 lbs of rubber infill material per 
square foot of the turf area. 
 

I. Maximum exposed fiber height shall range from ¾” to ½” after infill placement, settling, and 
compaction, however in no instance shall exposed pile height conflict with any known patents. 

 
2.12 SURFACE PERFORMANCE REQUIREMENTS FOR SOCCER 
 

A. Performance of field surface shall conform to FIFA Performance Guidelines as follows: 
 
  Standard  Description          Field Requirement 
 

FIFA 04 and FIFA 09 Shock Absorption   55% to 70% 
FIFA 05 and FIFA 09 Vertical Deformation (foot stability) 4mm to 8mm 
FIFA 06 and FIFA 09 Rotational Resistance (traction)  30n to 45n 
FIFA 07  Linear Friction – Deceleration  3.0g to 5.5g 
FIFA 07  Linear Friction – Slide   130 to 210 
FIFA 08  Skin Abrasion (dry)   <30% 
FIFA 08  Skin / Surface Frication (dry)  0.25 to 0.75 
FIFA 01 and FIFA 09 Vertical Ball Rebound (Soccer)  60 cm to 85 cm 
FIFA 02  Angled Ball Behavior (Soccer)  45% to 60% 
FIFA 03  Ball Roll (Soccer Specific)  4 to 8 meters 

 
2.13 MAINTENANCE EQUIPMENT – SWEEPER UNIT 
 

A. The Contractor shall provide one tow behind sweeper/ provide ground driven rotary brush for 
the cleaning and maintenance of the infilled synthetic turf.  Unit shall: 

 
1. Provide for metered re-application of infill material with simultaneous dirt removal through 

2 sieve trays 
2. Provide sieve trays with variable settings from 4-10MM;  
3. Adjustable depth row of tines for decompact infill material 
4. Working width to be nominally 6 ft. 
5. Rear mounted drag brush. 
6. Provide connections for tow behind standard tractor or utility vehicle. 

 
B. Manufacturer’s Reference:  The sweeper unit shall be SMG TurfCare TCA 2000 or approved 

equal.  Contact SMG Equipment LLC, (253) 350-8803 / www.smgequipment.com. 
 

2.14 MAINTENANCE EQUIPMENT – DRAG BRUSH UNIT 
 

A. One tow-behind drag unit shall be furnished to the Owner with the surfacing system.  

http://www.smgequipment.com/


  
70-41-03 / Carroll College Phase 1 Nelson Stadium - Field & Lighting  321823 - 15   
  SYNTHETIC TURF SURFACING 
 
   

 
B. The drag brush unit shall include 3-point hitch, rear-mount with tow coupling. 
 
C. Include four specially-arranged brush rows to level surface of turf with infilling granulate 
 
D. Working width to be nominally 5 ft. 
 
E. Manufacturer’s Reference:  The unit shall be SMG Turftuner TT1600 or approved equal. 

Contact SMG Equipment LLC, (253) 350-8803 / www.smgequipment.com. 
 
2.15 ALTERNATE FIELD EQUIPMENT 

 
A. The synthetic turf vendor may request to substitute equipment for those specific units specified, 

provided an equivalent function is provided to the specified equipment. 

PART 3 - INSTALLATION 

3.01 CERTIFICATION OF FIELD BASE INSTALLATION 

A. The Contractor or the Contractor's subcontractor shall perform an inspection of the permeable 
aggregate and submit written certification of acceptance of the base for the installation of the 
synthetic turf system. 
 

B. Summary of certification shall include, but not be limited to:  
 

1. Acceptance of the base construction "finish surfaces" as totally suitable for the 
application of work specified under this section. 

2. Verification and certification of the infiltration and permeability rates of the permeable 
aggregate as applying to the warranty. 
 

C. All discrepancies between the required materials, application and tolerance requirements noted 
by the turf installer shall be brought immediately to the attention of the Contractor and the 
Engineer.  Failure of the turf installer to immediately inform the Contractor and Engineer of any 
prior work that does not meet the required specifications will result in the turf installer being 
required to perform any work needed to bring the base to acceptable condition. 

 
3.02     SUPPLEMENTAL PAD INSTALLATION (ADDITIVE ALTERNATE) 
 

A. Polypropylene Panel Installation:  
 

1. Acceptance of the base construction "finish surfaces" as totally suitable for the 
application of work specified under this section. 

2. Use only new materials manufactured and shipped for the specific installation.  No used, 
recycled or refurbished materials are to be installed. Manufacturer must provide 
documentation of material content and MSDS sheet for submittal package. 

3. Product to be shipped as flat panels on prepackaged pallets.  Pallets to be wrapped with 
heavy-duty barrier for protection from moisture and UV exposure. 

4. Seams should be mechanically locked into place by hand without use of additional 
materials, glue, fasteners or secondary processes or equipment. 

5. Material must be installed using manufacturers guidelines. 
6. Manufacturer must provide written procedures to selected turf supplier for the installation 

of turf on top of underlayment. 
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7. Surplus materials to be determined by the Owner prior to order and delivery of product to 
the installation site.  Surplus quantities to be identified in writing by the General 
Contractor at the time of order placement.  

8. Upon completion of installation, a walk-through will be conducted to inspect the quality of 
work and ensure all details meet specifications. 

9. Perform all work in strict accordance to the drawings, shop drawings and manufacturer's 
installations and instructions. 

 
B. Elastic Layer Pad Installation  

 
1. The Superintendent shall thoroughly inspect all materials delivered to site both for quality 

and quantity to assure that the entire installation shall have sufficient material to maintain 
proper mixing ratios. 

2. Installation of the elastic layer shall not take place if the ambient temperature is below 50 
degrees F, if the material is wet, or if rain is falling or pending. 

3. The material to be placed shall be mechanically mixed to obtain a homogeneous mixture. 
 Extreme care shall be taken under the immediate supervision of the Superintendent in 
the weighing and mixing of the components to maintain a uniform mixture with predicable 
and consistent performance characteristics across the entire field area.  The 
polyurethane shall be of sufficient volume to obtain satisfactory long-term bonding of the 
components but shall not be of such volume as to render the elastic layer hard and 
uncomfortable for athletic use.  

4. The elastic layer shall be installed with a paving machine that utilizes an electrically 
heated finish surface screed bar.  The paving machine must be operated by a minimum 
of two skilled technicians at all times.   

5. All seams shall be hand rolled and cold pad joints shall be primed with a polyurethane 
primer supplied by the binder manufacturer.  

6. The Superintendent must consistently monitor thickness of the elastic layer and 
supervise all mixing ratios by means of component weight checks.  

7. The elastic layer pad must cure free of foot and equipment traffic for 48 hours after 
placement.  

8. The finished elastic layer must be properly compacted, uniform in texture, density, 
thickness, and tolerance to grade and suitable as a shock attenuation pad providing 
dynamic cushioning for the turf system. 

9. The elastic layer shall have minimum thickness of 25 mm.  The finished surface shall not 
vary more than 1/4" in 10' (6.25mm in 3.0 meters) measured in any direction as gauged 
from a string line or straight edge. 

10. The Contractor shall test the permeability of the in-situ pad prior to synthetic turf 
installation.  The pad shall be tested in a minimum of six (6) representative locations.  
The test results shall be submitted to the Engineer prior to synthetic turf installation. 

3.03 SYNTHETIC TURF INSTALLATION 

A. Perform all work in strict accordance to the drawings, specifications, shop drawings and 
manufacturer's specifications and instructions.   

 
B. Verification:  The Contractor is responsible for inspecting, verifying, and accepting all installed 

work of this section. 
 

C. Environmental Conditions: Do not apply adhesive materials or infill material when: 
 

1. Ambient air temperature is below 50 degrees F. 
2. Material temperatures are below 50 degrees F. 
3. Rain is falling or pending 
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4. Conditions exist, or are pending, that will be unsuitable to the installation of the system. 
 

D. Preparation: 
 

1. Accept base onto which the synthetic turf surfacing system and the anchoring system are 
to be applied, as specified above. 

2. Immediately prior to application of the synthetic turf, the base shall be thoroughly cleaned 
of all foreign material, soil, or any other substances that may be detrimental to 
permeability and the installation of the turf system. 

3.04 INSPECTION OF MATERIALS 

A. Prior to installation, and immediately upon delivery of synthetic turf system materials to the 
project site, the Synthetic Turf Surfacing Contractor shall inspect material as follows:  
 
1. For damaged or defective items;  
2. Measure turf pile height and thickness of each roll;  
3. Measure backing perforation diameter and spacing; 
4. Reject damaged materials and all materials out of tolerance with this specification. 

 
B. After installation, inspect project area for acceptable seaming, adhesive bonding, uniformity of 

color of turf, bubble- and wrinkle-free surface smoothness as laid, field lines and markings, 
insert installations, edge details. Remove and/or repair deficient workmanship in a manner 
consistent with these specifications prior to requesting the Engineer's inspection pursuant to 
completion and acceptance of the work. 

3.05 OWNER'S TEST 

A. Owner may have samples of the turf submitted and tested for verification of conformance to 
specifications.  Turf system acceptance is subject to the results of these tests. 
 

B. Any material so tested and found not conforming to specification will be rejected and replaced 
with material conforming to the specification at Synthetic Turf Surfacing Contractor's expense. 
Re-submittal shall be required. 

3.06  SYNTHETIC TURF INSTALLATION 

A. Perform all work in strict accordance to the drawings, shop drawings and manufacturer's 
specifications and instructions. 

 
B. Verification:  The Contractor is responsible for inspecting, verifying, and accepting all 

installed work of this section. 
 
C. Environmental Conditions: Do not apply adhesive materials or infill material when: 

 
1. Ambient air temperature is below 40 degrees F. 
2. Material temperatures are below 40 degrees F. 
3. Rain is falling or pending 
4. Conditions exist, or are pending, that will be unsuitable to the installation of the 

system. 
 

D. Preparation: 
 

1. Accept base onto which the synthetic turf surfacing system and the anchoring 
system are to be applied, as specified above. 



  
70-41-03 / Carroll College Phase 1 Nelson Stadium - Field & Lighting  321823 - 18   
  SYNTHETIC TURF SURFACING 
 
   

2. Immediately prior to application of the synthetic turf, the base shall be thoroughly 
cleaned of all foreign material, soil, or any other substances that may be 
detrimental to permeability and the installation of the turf system. 

 
E. Equipment and Access: 

 
1. Passenger vehicles shall not be allowed to park or staged upon the completed 

aggregate surface either prior to or during installation of the synthetic turf. 
2. Equipment utilized during construction including compressors, generators, etc. 

shall be in complete working order, with exhaust systems oriented vertically and 
away from the synthetic turf surface.  At any location where equipment is parked 
and/or staged on the turf surface during installation, adequate protection of the 
finish turf surface will be required including, but not limited to heat resistant 
panels to ensure 100% viability of the finish turf surface and fibers.  Should a 
portion of the turf be damaged as a result of installation techniques, the entire turf 
panel may be subject to rejection and replacement at the direction of the Owner’s 
Representative. 

 
F. The fabric surface shall be constructed and installed in 15 -foot minimum widths with no 

longitudinal or transverse seams, except for head or tee seams at field boundaries and 
inlaid lines within a finished roll assembly. 

 
G. Rolls that do not lay evenly and with full dimension width will be rejected.  No fitted pieces 

will be allowed to true alignment. 
 
H. Bonding of Material Surfaces: The bonding or fastening of all system material compon-

ents shall provide a permanent, tight, secure and hazard-free, athletic playing surface.  
System material components include:  

 
1. Bonding all seams and inlaid line and markings 
2. Bonding and seaming must maintain their integrity for total length of warranty 

period. 
 

I. Seams: 
 

1. All turf seams shall be either sewn with high strength polyester fiber cord or nylon 
or adhered to a supplemental backing material. 

2. Backing layers must lie flat on the field base to provide a uniform pile surface. 
3. The width between fiber rows at the seam locations shall not exceed that of the 

tufting gauge of the turf materials. 
4. All sewn seams shall be brushed to provide full coverage of fiber over the thread. 

 
J. Turf Edges: Turf edges to be as shown on the edge fastening detail and nailed at the 

perimeter.   

3.07 LINING / MARKING INSTALLATION 

A. Complete field markings shall be provided with the initial installation of the surfacing system. 
Provide lines and markings in conformance with these specifications.  Layouts shall be 
accurately surveyed and marked prior to installation.  
 

B. If overlapping backing materials are utilized for the inlaid lines and markings resulting in a non-
permeable surface in excess of 12 inches wide, the backing materials shall be perforated in 
conformance with section 2.08 after gluing and prior to installation of the infill material. 
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C. Painted lines and markings shall be crisp and distinct, with no weeping or overspray.  

Application of paint shall be exactly aligned with required dimensions and a guide wire/string 
line shall be used to produce straight lines. 
 

D. Contractor shall reapply paint if markings exhibit any appreciable fading or degradation within 
three months of initial application.   

3.08 SYNTHETIC TURF EDGE ANCHOR INSTALLATION 

A. Anchor synthetic turf along the sides and ends with the existing edge nailer board as shown in 
the details.  Complete any adjustments/additions to the turf nailer board to ensure the top of the 
infill meets and matches the top of the concrete or rubberized surface edge directly adjacent to 
the synthetic turf.   

3.09 IN-FILL INSTALLATION 

A. The in-fill material shall be applied in a dry condition and when the synthetic turf is dry.  
 

B. The synthetic turf installer shall not infringe upon any current or pending patents held by other 
synthetic turf manufacturers or installers with the installation of the in-fill materials. 
 

C. The infill materials will be installed with a minimum of 12 applications.  The infill installation shall 
not result in fiber material trapped below the surface of the infill material.  If fiber is trapped 
below the surface, a portion or all of the infill material must be removed and reinstalled. 
 

D. The infill material shall be installed at a uniform depth across the entire field area. Infill depths 
shall not vary by more than +/- 5 mm from the design infill level indicated in the approved 
submittals across the entire synthetic turf surfacing area. 
 

E. The in-fill materials shall be water settled to provide accelerated consolidation of the in-fill 
material prior to use by the Owner.  Water is available from quick coupling valves located 
around the field, as well as the washwater/spray system.  The Synthetic Turf Contractor shall 
utilize existing equipment to evenly apply a minimum of 1 inch of water over the entire field area 
for water settlement.  Upon completion of the initial water settlement, the surface will be 
inspected the Owner and Engineer for footing stability and in-fill consolidation.  The Synthetic 
Turf Contractor shall provide any additional water settling as required by the Owner and 
Engineer to achieve the desired level of in-fill stability and consolidation. 

3.10 CLEANING 

A. Remove all excess materials of all types, equipment, debris, etc., from the site immediately 
after completion of the work. Remove all stains and other blemishes from all finished surfaces.  
 Leave work in clean, new appearing condition, ready for use by Owner. 
 

B. The Contractor shall inspect the entire field area with a hand held metal detector to identify any 
construction materials or tools left on the field.  All such materials shall be removed prior to 
Owner occupancy of the field. 

3.11 PROTECTION 

A. Adequate protection of materials and work from damage will be the responsibility of the installer 
during installation and until acceptance of their work.  Synthetic Turf Surfacing Contractor will 
be responsible for protection after the acceptance of the work until final acceptance of all 
contract work by the Owner.  All material damaged prior to acceptance by the Owner shall be 
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replaced at no cost to the Owner. 

3.12 EXTRA MATERIALS 

A. Deliver to Owner all extra materials herein specified.  Receive Owner's written receipt for all 
materials.  Deliver receipt to Engineer. 
 

B. Infill Materials:  Provide four (4) 33-gallon rubber trash containers with lids of each infill material 
used. 
 

C. Turf for Future Repairs:  Material may be roll ends or cutoffs; however, each piece of fabric 
shall be at least 5’ x 10’.  At least one green piece shall be at least 10’ x 15’. The following are 
minimum areas for the extra synthetic turf materials to be provided by the Synthetic Turf 
Surfacing Contractor to the Owner: 

 
1. Green Turf:   1000 sf  
2. White Turf: 100 LF 4” lines  
3. Yellow Turf:   100 LF 4” lines 
4. White Turf 500 SF 
5. Purple Turf 500 SF 

 
3.13 MAINTENANCE EQUIPMENT 
 

A. Contractor shall uncrate, assemble and demonstrate operation of equipment to Owner and Owner’s 
Representatives. 

 
B. Following assembly of equipment, Contractor shall complete a minimum four (4) hour training session 

utilizing the equipment with a variety of maintenance personnel from the Sweetwater Union High School 
District and Olympian High School staff. 

3.14 MAINTENANCE 

A. Vendor shall complete maintenance of the synthetic turf field at both 6 months and 1 year after 
the date of Substantial Completion.  Minimum maintenance activities shall include: 
 
1. Inspect and repair as required each inlay and seam. 
2. Brush and remove surface debris, loose fibers and any other deleterious material.  Use of 

a rotating, mechanical brush is recommended. 
3. Decompact and re-level infill materials.  Import and place /top dress new infill material 

matching original infill materials as needed to establish original infill depth, with original 
installation height of exposed fiber. 
 

B. All maintenance activities shall be as approved and directed by the original manufacturer.  All 
maintenance activities shall be coordinated with scheduled use of the facility and completed at 
the convenience of the owner and applicable user groups. 

END OF SECTION  
©2023 D. A. Hogan & Associates, Inc. 



   

 
70-41-03 / Carroll College Phase 1 Nelson Stadium - Field & Lighting  328423 - 1   
  FIELD IRRIGATION SYSTEMS 
 
 

 
SECTION 32 84 23 

FIELD IRRIGATION SYSTEMS 
 
 
PART 1 – GENERAL 
 
1.01 SCOPE OF WORK 
 

A. Connect to existing point of connection for site irrigation systems. Protect and modify existing 
irrigation systems to remain, so that existing systems remain operational at all times during 
the construction period.  One (1) 24 hour shut down period will be allowed at three (3) time 
intervals to effectively isolate, and reconnect new irrigation systems to existing irrigation 
systems. Work shall be as shown on the plans including service line extension; isolation gate 
/ ball valves; quick coupler valves; automatic control valves and rotor/spray head assemblies. 
  

B. Isolate and abandon water supply and irrigation control systems within work area.  Piping and 
appurtenances within work area to be removed. 

 
C. Coordinate all work with existing site landscape irrigation systems and potable water 

services.  
 

1.02 STANDARD SPECIFICATIONS 
 

A. All sections of the standard specifications applicable to any and all parts of this project shall 
govern, except as specifically modified in these contract documents. 

 
1. The Standard Specifications for Municipal Public Works Construction, Washington State 

Chapter (latest edition). 
2. American Water Works Association 
3. American Society for Testing and Materials 
4. State of Washington and Standards 

 
1.03 FIELD DIMENSION AND LAYOUT 
 

A. The Contractor will be responsible for furnishing, setting, and marking of all line, grade, and 
location stakes, including offsets and general construction staking.  The Engineer will provide 
reference points.  

 
B. There shall be onsite at all times when work-requiring control is being performed, all 

necessary equipment, supplies and instruments related thereto.  A qualified layout specialist 
must be assigned to the Contractor's crew for this work.  This equipment and specialist must 
be available at no additional cost to the Engineer for the purpose of approving layout and 
certifying work progress onsite. 

 
C. The Engineer prior to commencing construction and on a continuing basis must approve all 

layout work, materials and methods for each phase requiring accuracy control. 
 
1.04 SUBMITTALS 
 

A. Product Information: The Contractor shall submit copies of catalog information of all 
equipment for approval.  

 
B. As-Built Drawings: Contractor shall furnish accurate as-built drawings of the complete 

irrigation and washwater systems.  The drawing shall be a blueprint to scale. Drawings shall 
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show installed manufacturer's name and catalog number.  The as-built drawing shall be 
turned over to the Engineer for review at or before the professional review (punch list) of the 
project. 

 
 

PART 2 – PRODUCTS 
 
2.01 PVC WASHWATER & IRRIGATION PIPING 
 

A. Main line and lateral pipe shall be Schedule 40 PVC.  Plastic pipe shall be extruded from 100% 
virgin Polyvinyl chloride (PVC) Pipe to conform to ASTM D2241, F477, D1784 Cell Class 124-
54-A, B.  

 
B. Sleeving pipe shall be Schedule 40 PVC. 
 
C. Pipe shall be guaranteed to be free from manufacturing defects in material and workmanship in 

accordance with the section of specifications covering warranties.  The pipe is to be guaranteed 
to operate within the limits of pressure and temperatures recommended by the manufacturer 
and as required in these specifications. 

 
D. Pipe Sizing: Schedule 40 PVC 

 
Size   O.D.(In)   Min. Wall (In) 
3"   3.500   0.216 
2 ½”   2.875   0.203 
2”   2.375   0.154 

  1 ½”   1.900   0.145 
  1 ¼”   1.660   0.140 
 
2.02 PLASTIC PIPE FITTINGS AND CONNECTIONS 
 

A. Fittings to be PVC except as noted on riser, valve assemblies, details, etc.  
 
B. Connections shall be solvent weld, except at valves, risers, etc. that require threaded 

connections. 
 
C. Threaded connections shall be of male adapter type. 
 
D. Couplings and fittings to be taper-molded, Schedule 40, except where indicated in details to 

be Schedule 80. 
 
E. Threaded nipples must be Schedule 80. 
 
F. Fittings shall conform to ASTM D2466-76a and D1484-75. 

 
2.03 JOINING MATERIALS 
 

A. All joining materials used will be manufactured by I.P.S. or equal, and will be used in 
accordance to the manufacturer's written specifications and safety recommendations.  

 
B. All threaded connections (PVC) shall be sealed by using Teflon tape or Teflon paste. 
 
C. All galvanized threads shall be sealed with an approved Teflon base pipe compound. 
 
D. PVC solvent compounds shall be IPS “Weld-On” P-70 purple primer and “Weld-On” P-705, P-

711 heavy-bodied gray cement, IPS ‘Weld-On” 721 or approved equal. 
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2.04 BACKFLOW PREVENTION DEVICES 

 
A. Irrigation Backflow Prevention Device for washwater irrigation system shall be a Febco No. LF 

850 Reduced Pressure Assembly, 2" with test cock plugs or approved equal.   
 
B. Backflow prevention device shall be installed in Utility Vault Model No. 38-TA (2”) or 25 TA (1”). 
 
C. Backflow prevention devices shall be as approved by the City of Helena Water and Sewer 

Department. 
 
2.05 MANUAL ISOLATION GATE VALVES  
 

A. All Valves to conform to the latest revision of AWWA Standard C-509.  
 
B. Gate Valves 

 
1. Valves to conform to the latest revision of AWWA Standard C-509.  
2. All parts shall be accessible for repair or maintenance without removing the body from 

the line.   
3. The body, bonnet, and seal plate shall have a factory applied thermoplastic epoxy 

coating on all interior and exterior surfaces.  The wedge shall be cast iron completely 
encapsulated with a resilient elastomer material permanently bonded to the wedge and 
shall have a rubber tearing bond that meets ASTM D429. 

4. The gate valve shall be rated for 200 psi WWP.   
5. Gate valves shall be M+H 4067-07 with hand operated wheel handle or approved equal. 
6. Two valve operating keys are to be furnished. 

 
2.06 MANUAL ISOLATION BALL VALVES  
 

A. Valves to conform to the latest revision of AWWA Standard C-509.  
 
B. All parts shall be accessible for repair or maintenance without removing the body from the 

line.   
 
C. The body shall be brass, 400# WOG, thread ended ball valve with PVC coated round handle. 

 Locking handle is not acceptable.    
 
D. 1”- 3”, Matco-Norca, 758 full port, FIPT x FIPT, forged brass, Chromed Plated Ball, Teflon 

Seat, Two Piece Body, Ball Valve, 600 PSI non-shock WOG, 150 PSI SWP.   Threaded Ends 
Comply with ANSI B2.1.  Valves shall be installed with the handle on the side, parallel with 
the ground when in the open position.  The handle shall be perpendicular to the ground, 
pointing upward when in the closed position. 

 
2.07 QUICK COUPLING VALVES 
 

A. Quick-coupling valves shall be bronze two-piece construction or iron body, bronze mounted, 
globe pattern.  Pressure rating to be 150 psi.  Connections shall be iron pipe, threaded.  The 
cover shall designate non-potable water.  Valves to be Rainbird 44-LRC, 1”, two-piece. 

  
B. Contractor is to furnish to the Owner two couplers with either 1 " x 1" or 1" x 3/4" (per Owner's 

option). Hose swivels shall be attached with two coupler keys.  
 
C. Valves to be housed as shown in the details, for installation in or adjacent to the concrete turf 

anchor. 
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D. Work to include layout, trenching, pipe installations, backfill, quick coupling valves, valve 
boxes, riser assemblies, and related items. 

 
2.08 QUICK COUPLER VALVE BOX – SYNTHETIC TURF 
 

A. Quick Coupler Valves at synthetic turf field to be housed in TurfCool Quick Connect Valve 
Box, TC-3700-QCV as manufactured by Sportsfield Specialties Inc. (1-888-975-3343), or 
approved equal.  Box shall be equipped and/or modified to have synthetic turf or rubberized 
surfacing cover as detailed.  

 
B. All caps shall be Purple (NP). 
 
C. Quick Coupler Valves shall be installed with as Lasco Swing Joint #G332-212. 

 
2.09 DETECTABLE MARKING TAPE  
 

A. Detectable marking tape:  Christy’s 3” detectable marking tape consists of a minimum 5 mil 
overall thickness; five ply composition; ultra-high molecular weight; 100% virgin polyethylene; 
acid, alkaline and corrosion resistant.  The tape shall have a 20 gauge solid aluminum foil 
core, encapsulated within 2.55 mil polyethylene backing.  Tape tensile strength shall be in 
accordance with ASTM D882-80A and be not less than 7,800 psi.  Tape legend—Caution 
Irrigation Line Below. TA-DT-3-GI. 

 
2.10 VALVE BOXES  
 

A. All ball valves, gate valves, quick coupling valves or remote control valves outside of 
synthetic turf field limits shall be installed in an Oldcastle/Carson #1419-12 valve box with a 
1419 plastic lid.  The cover shall be secured with stainless steel bolts 

 
2.11 UNDERGROUND ELECTRICAL WIRE  
 

A. All wiring is to be UL labeled type "UF" for direct bury. 
 
B. All wire shall be No. 14 AWG, single strand copper.  Red or Black jackets for hot wires.  

White jacket for common wire.   
 
C. Wiring is to be supplied in minimum 1,000' continuous lengths. 
 
D. Underground splices shall be made in a new splice box with vinyl insulated connectors and 

sealed in Epoxy Resin (3M DBY/DBR or approved equal). 
 
E. Separate spare wires shall be installed to the splice box as designated in the plans.  Spare 

wires shall be marked "spare" and be of a different color, not black or white. 
 
2.12 TRACE WIRE 
 

A. Trace wire shall be 12 GA. solid bare copper wire.  Wire to be UF rated and UL listed. 
 
2.13  ELECTRICAL EQUIPMENT   
 

A. All components of control equipment, solenoid valves, etc., shall be UL labeled, certified and 
conform to current National Electrical Code, and be acceptable to local governing codes. 
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2.14  AUTOMATIC (REMOTE CONTROL) VALVES 
 

A. Valves shall include heavy-duty plastic construction. Pressure rating to be 200 PSI.  
Connections shall be threaded per detail. 

 
B. Valves to be electrically generated, actuated by a solenoid utilizing AC current, 24 volts, and 

rated at not more than 9.9 VA.  The solenoid is to be sealed so it is completely waterproof. 
 
C. Operation to be normally closed. 
 
D. The valves shall include a 10 year warranty. 
 
E. Solenoid to mounted directly on the valve body or bonnet.  All parts and tubing downstream 

of the entrance opening must be of larger size to permit passage of foreign particles.   
 
F. Construction is to be so that all operating parts are accessible and removable from the top by 

removing the bonnet without having to disconnect the valve body from the pipeline.   
 
G. Valves to be Weathermatic 8200 series or approved equal. 

 
2.15  VALVE BOXES    
 

A. Valve boxes for individual auto-control valves shall be CARSON-BROOKS No. 1730-18 (jumbo 
box) or approved equal, green with 1730-4B bolt down green cover.  Use CARSON-BROOKS 
1730-18 or approved equal, turned upside down at each ACV per detail.  Valve boxes shall be 
installed with retaining clip and furnished with stainless steel bolts. 

 
2.16  SPRINKLERS  
 

A. Sprinkler performance must meet or exceed the listed criteria in the legend of the drawing, 
except gallons per minute flow may not be exceeded by more than 5%. Nozzles shall have 
matching precipitation rates. 

 
B. Rotary pop-up sprinklers shall be furnished with gear drive mechanism. 
 
C. Sprinklers shall have a minimum extension in the operating position of 2 1/4" for lawn areas 

and 12” for shrub and planting bed areas.  The sprinklers shall be spring-loaded for return to 
the recessed position. 

 
D. Rotating unit shall be stainless steel nozzle turret with a rubber cover. 
 
E. Adjustable heads are not acceptable for use as full-circle (360 degree) heads. 
 
F. Rotors:  Hunter I-20, I-25, and I-40 series 4” Pop-Up Rotors with stainless steel riser 

assembly, nozzles as necessary to accommodate the head spacing and layout as shown. 
Rotating unit shall be stainless steel nozzle turret with a rubber cover. 

 
G. The Contractor shall furnish to the Owner two spare full circle and two spare part circle 

sprinkler heads. 
 
H. Swing joint assemblies:  Pre-fabricated Schedule 40 PVC swing joint - Approved 

manufacturer’s Lasco, Rainbird, Spears.  Size swing joint assembly as indicated on detail 
sheet.  
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2.17 JOINING MATERIALS 
 

A. All joining materials used for solvent welded joints shall be manufactured by I.P.S. or equal, and 
will be used in accordance to the manufacturer's written specifications and safety 
recommendations.  

 
B. All threaded connections (PVC) shall be sealed by using Teflon tape or Teflon paste. 
 
C. PVC solvent compounds shall be IPS “Weld-On” P-70 purple primer and “Weld-On” P-711 

heavy-bodied gray cement or approved equal. 
 
2.18   MARKING TAGS 
 

A. All appurtenances shall be installed with polyurethane identification tags manufactured by T. 
Christy Enterprises or approved equal.  Tags shall read “CAUTION:  NON-POTABLE 
WATER – DO NOT DRINK” in English on one side, and valve number designation on the 
opposing side.  Tags shall be white, with black ink. 

 
 
PART 3 – EXECUTION 
 
3.01  TRENCH EXCAVATION  
 

A. Trenches shall be excavated to the line and grade indicated in the plans and specifications.  
Except for unusual circumstances where approved by the Engineer, the trench site shall be 
excavated to only such width as is necessary for adequate working space.   The top width of 
the trench will generally not exceed 18" for sizes 2-1/2" and smaller.  The trench shall be kept 
free from water until all connections are completed.  No water is to be permitted in the 
trenches until jointing material has set in the case of solvent and weld joints.  Surface water 
shall be diverted so as not to enter the trench.  Boulders, rocks, roots and other obstructions 
shall be entirely removed or cut out to the width of the trench and to a depth 6" below the 
bottom of the pipe.  

 
B. Trenches, where applicable, shall be excavated to a depth to provide 24" cover minimum 

below finish grade over piping in synthetic turf field areas. 
 

3.02 INSTALLATION OF PLASTIC PIPING 
 

A. Pipe couplings and fittings shall be handled and installed in accordance with the 
recommendations of the pipe manufacturer.  The chemical used in solvent welding are 
intended to penetrate the surface of both pipe and fitting, which after curing, result in a 
complete fusion at the joint. Use solvent and cement only as recommended by the pipe 
manufacturer. 

 
B. Solvent welds: 

 
1. Follow all recommendations of the approved cement manufacturer.  
2. Remove all dust, dirt and moisture from the surfaces to be welded. 
3. Make up solvent welds only when environmental conditions are appropriate. 
4. Check all fittings for correct position before solvent weld sets. 
5. Allow at least 15 minutes set up (curing) time for each welded joint before moving or 

handling. 
6. Do not introduce flow or pressure until the manufacturers recommended set-up and cure 

time has elapsed. 
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C. Plastic to Metal Connections: On plastic to metal connections, work the metal connection 

first.  Use Perma-Tex No. 2, Teflon tape, or similar non-hardening material on 3-threaded 
connections.  Liquid Teflon is not acceptable.  Light wrench pressure is all that should be 
used.  Connections between metal and plastic are to be threaded adapters, except where 
indicated in the details. 

 
D. Curing: Prior to introducing water into the piping, a minimum of two hours curing time for the 

plastic joint connections shall transpire. 
 

3.03 QUICK COUPLING VALVE (QCV) INSTALLATION 
 

A. All piping shall be thoroughly flushed through extended risers before quick coupling valves 
(QCV) are attached.   

 
B. Quick coupling valves shall be installed as indicated in the details, perpendicular to the 

surface.  Valve top to be 1" to 1-1/2" below inside surface of box lid. 
 
C. When installing QCV the top nipple of the riser assembly is to be threaded to QCV above 

ground, carefully checking so as not to cross-thread.  Then thread nipple with QCV to 
intermediate coupling. 

 
3.04 QUICK COUPLING VALVE BOX INSTALLATION 
 

A. Valves to be housed in a plastic or aluminum valve box as shown in the details. 
 
3.05 SPRINKLER INSTALLATION    

 
A. All piping shall be thoroughly flushed through extended risers before sprinklers are attached.  

Liquid Teflon may be used on sprinkler threads. 
 
B. Sprinklers shall be installed as indicated in the details, perpendicular to the surface. 
 
C. When installing sprinklers, the top nipple of the riser assembly is to be threaded to sprinkler 

above ground, carefully checking so as not to cross-thread.  Then thread nipple with sprinkler 
to intermediate coupling. 

 
D. Sprinkler heads located in the natural turf areas shall be installed flush with finish grade. 
 

3.06 AUTOMATIC (REMOTE CONTROL) VALVE INSTALLATION 
  
A. Install valves in valve manifold vaults or plastic valve boxes as designated on the plans.  
 
B. Refer to the details for specific installation requirements associated with zone conditions. 

 
3.07 BACKFILLING 
 

A. Sand backfill material shall be placed and compacted around and under the piping and risers 
by hand tools to a depth of 6” above and 6” below the top of all piping, including lateral and 
main line piping.  Backfill is to be compacted to 95% minimum density by mechanical 
tamping.  Trench must be free of water during backfilling operation. 

 
B. All backfill around quick coupling valves and sprinkler risers shall be mechanically compacted 

to 95% minimum density with moisture added. 
 
C. Detectable marking tape:  6” cover over mainline and lateral lines. 
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3.08 TESTING 
 

A. Before testing, all piping is to be thoroughly flushed. 
 
B. Request Architect and Owner attendance at each test.  Provide a minimum of 24 hour prior 

notice. 
 
C. Prior to acceptance of work, all pressure piping and fittings shall be subjected to a hydrostatic 

pressure test of 150 psi.  This test shall include all mainline and lateral piping for a minimum 
of one hour.  Leaks and/or imperfections developing under said pressure shall be remedied 
by the Contractor before final acceptance of the work. Pressure shall be maintained while the 
entire installation is inspected.  The Contractor shall provide all work connected with the 
tests.  Include temporary above ground piping to connect a riser from each lateral so that the 
entire system can be tested simultaneously.  

 
D. Blocking shall be in place at the time of testing.  Insofar as practical, tests shall be made with 

valves and risers exposed for inspection. 
 
E. Allowable leakage in gallons per 1,000 lineal feet of pipe is as follows: 

 
3”  3.0 gallons per hour 
2"  2.0 gallons per hour    
1-1/2" and 1" 1.5 gallons per hour 
 

F. Performance Testing:   After system is 100% installed, perform a coverage test to determine 
whether water coverage and operation of the system is adequate for planting, without areas 
of excessive flooding, dry spots, areas of insufficient overlap, or excessive overspray.  Test to 
be performed under automatic operation of the controller via the remote radio system.  If the 
irrigation system is determined by Owner to be inadequate due to Contractor’s poor 
workmanship or materials, it shall be replaced or repaired at Contractor’s expense and both 
pressure and coverage tests repeated until accepted. 

 
G. Adjusting:   Contractor shall substitute or modify up to 10% of the total nozzles as directed by 

the Owner. Adjustments to the system will be made without additional cost to the Owner. 
 

3.09 INSTRUCTIONS AND LITERATURE 
 

A. Contractor is to conduct training sessions to demonstrate and instruct school personnel on 
operation and maintenance of all equipment installed. 

 
B. Where applicable, Contractor shall have equipment manufacturers' representatives 

participate in this session. 
 
C. Contractor is to supply four (4) sets of descriptive literature and parts lists for all    equipment 

furnished. 
 

END OF SECTION  
©2023 DA Hogan & Associates Inc. 
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SECTION 33 46 16 
FIELD SUBSURFACE DRAINAGE 

 
 
PART 1 – GENERAL 
 
1.01   SCOPE OF WORK  
 

A. Furnish and install field drainage system for the synthetic turf field area as shown on the 
plans including perimeter infiltration trench with pea gravel bedding and backfill and 
perforated piping.  Provide overflow connection to the existing onsite storm drainage system 
as shown on the plans. 
 

B. Furnish and install infiltration trench and subsurface drainage collector around the perimeter 
of the field area and connect to site storm drainage system as shown on the civil plans.  
Infiltration trench and subsurface drainage collector shall include perforated CPEP piping 
installed in a pea gravel trench as shown in the plans. 

 
C. Furnish and install subsurface drainage laterals across the field area on 15’ centers with 12” x 

1” flat drains as shown on the plans. 
 

D. Upon completion of this work, restore subgrade to specified condition and tolerances, 
compacted to 95% density with no loose material on surface. 

 
1.02 STANDARD SPECIFICATIONS 
 

A. American Public Works Association, Washington State Chapter, Standard Specifications for 
Municipal Public Works Construction (APWA) (latest edition). 

 
B. Standard Specifications for Road, Bridge, and Municipal Construction, Washington State 

Department of Transportation (WSDOT), American Public Works Association (APWA) 
 
C. United States Department of Agriculture, Soil Conservation Service, Engineering Standard 

606. 
 

1.03   SUBMITTALS 
 

A. Submit to the Engineer for approval: 
 

1. Pea gravel sieve analysis 
2. Product data for perforated and non-perforated tubing 
3. Product data for all fittings and connections  

 
1.04 RELATED WORK IN OTHER SECTIONS 
 

 Section 31 00 00  Earthwork 
 Section 31 22 16  Field Subgrade Establishment 

 Section 33 46 23  Field Permeable Aggregate  
 

PART 2 – PRODUCTS 
 
2.01 PERFORATED PIPING  
 

A. The piping shall be dual wall corrugated polyethylene with smooth interior wall.  
 
B. Material shall conform to requirements of Type III, Grade 4, Class "C" polyethylene as 

specified in ASTM D1248. 
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C. Dimensions: 

 
1. Inside diameter variance shall not exceed -0.0% or +5%. 
2. Lengths shall be in coiled configuration with a -0.0% tolerance. 

 
D. Water inlet areas shall be slotted with a width of 1/16" " 0.020" to a maximum of 3/32” “0.030” 

uniformly spaced circumferential slots located on the inner depression of the corrugation, 
totaling a minimum of 1.25 square inches per lineal foot.  The perforations shall provide a 
clear opening.  Tubing with perforations that are punched with a flap type opening or that are 
not uniform will be rejected. 

 
E. Fittings and Connections: 
 

1. Fittings shall be as furnished by the manufacturer of the pipe. 
2. Connections of tubing lengths shall be with split coupling or snap-in-type couplings 

utilizing polyethylene or construction tape. 
3. Tubing is to be inserted into sockets for the full socket length.  "Slip-fit" connections will 

not be permitted. 
4. All split coupling connections are to be fully taped.  All connections at fittings and 

connections are to be taped at interface of exposed joint. 
 

2.02 PERFORATED FLAT DRAINS 

A. Flat Drains: For perforated laterals, use “AdvanEdge” flat pipe, 1” x 12” without geotextile 
fabric wrapping.  Water inlet areas shall be slotted with a width of 1/16" (0.020) to a maximum 
of 3/32” (0.030) uniformly spaced circumferential slots located on the inner depression of the 
corrugation, totaling a minimum of 1.25 square inches per lineal foot.   

B. The perforations shall provide a clear opening.  Tubing with perforations that are punched 
with a flap type opening or that are not uniform will be rejected.  Use manufacturers end 
caps, couplers, and fittings to connect to the collector pipe where indicated. 

 
2.03 PEA GRAVEL 
 

A. Pea-gravel bedding for perforated pipe shall be clean, washed, uniformly graded 3/8" to 1/8". 
The pea gravel material graduation must meet the following sieve analysis: 

 
Sieve Size  Percent Passing 
1/ 2”   100 
3/ 8"   90 - 100 
# 4   5 - 15 
# 8   0 - 10 
# 100       0 - 0.6 
# 200 (wet sieve) 0 - 0.4 
# 270 (wet sieve) 0 - 0.2 

 
2.04 TESTING 
 

A. The Owner will be performing testing of materials delivered to the job site for the purpose of 
verifying compliance with the contract documents.  The Owner’s testing is for this purpose 
only and not for construction quality control by the Contractor.   

 
B. The Contractor shall coordinate directly with the Owner’s testing firm relative to the delivery 

schedules of the imported materials.  Sampling will be scheduled each day deliveries occur. 
 

C. The Contractor shall provide testing and surveillance as required to assure materials and 
work fully comply with contract requirements. 
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PART 3 – EXECUTION 
 
3.01 TRENCHING  
 

A. Excavation shall be made to the alignment, elevation, grade and slope as indicated on the 
drawings. 

 
B. Trenching shall be accomplished utilizing equipment with slope and depth control, such as 

"Laser Plane Control System", so as to ensure accuracy in the bottom of the trench. 
 
C. No high points above designated invert or calculated trench bottom elevation will be 

permitted.  No sloughing of site material or loose excavated soil will be permitted to remain in 
the trenches. 

 
D. Surplus excavated soil shall be removed from the field area.  Excavated material may not 

remain on subgrade.  Excess soil material shall be disposed of off of the playfield area. 
 
E. Provide a smooth, even subgrade after removal of the trench material.  Subgrade to be 

compacted to 95% density.  Leave no loose material on the subgrade. Remove all loose 
material from lateral trench bottom. 

 
F. Trench to line and grade as shown on the drawings utilizing laser-controlled equipment.  

Dispose of excavated trench material. 
 
G. Install corrugated polyethylene (CPEP) perforated piping with pea gravel bedding and backfill 

as shown on the plans.   
 
H. For flat drainage piping, install perforated lateral piping directly on structural fabric. 

 
 

3.02 PLACEMENT 
 

A. Excavation below invert grade must be established to a depth so as to provide for specified 
placement of pea gravel bedding at bottom of pipe elevation prior to laying the tubing. 

 
B. Pea-gravel bedding for perforated pipe shall be clean, washed, and uniformly graded 3/8" to 

1/8".  
 
C. No foreign material will be permitted inside, alongside, under, or on top of, installed 

perforated piping. 
 

3.03 BACKFILL 
 

A. The backfill for all perforated pipe shall be clean washed pea gravel, uniformly graded 3/8" to 
1/8". 

 
B. All trenches to have backfill material "crowned" a minimum of 2" above subgrade to protect 

from foreign material and provide for ease of location identification.  Crowns with foreign 
material contamination shall be removed prior to placement of base aggregate. 

 
C. Specified bedding shall not be placed until Engineer approves the trench. 
 
D. Trench backfill shall not be placed before Engineer approves perforated pipe placement. 
 
E. During placement of specified trench backfill, pipe must be held in place with a hand device 

to prevent displacement and provide for achieving specified invert elevation.  Do not damage 
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pipe or allow pipe to be displaced by placement of backfill material. 
 

3.04 CONNECTIONS 
 

A. All connections are to be made with approved fittings as recommended by the tubing 
manufacturer and approved by the Engineer. 

 
B. Tubing is to be inserted into sockets for the entire length.  Tape all connections utilizing 

polyethylene or construction tape. 
 
C. No foreign material will be permitted inside the installed tubing. 
 
D. Cap the ends of all lateral runs as shown on the drainage plan.  All open ends during 

construction are to be temporarily capped or plugged. 
 
E. Connection of laterals to collector drains shall be made with a combination reducing tee and 

reducing saddle tee or end tee utilizing snap connections. 
 

3.05 EQUIPMENT MOVEMENT 
 

A. No trucks or equipment will be allowed to drive over the top of the trenches or flat pipe except 
track-equipped machinery utilized in spreading imported granular materials. 

 
 

END OF SECTION  
©2023 DA Hogan & Associates Inc. 
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SECTION 33 46 23 

FIELD PERMEABLE AGGREGATE 
 
 
PART 1 – GENERAL 
 
1.01   SCOPE OF WORK  
 

A. Include all labor, material, transportation and services to complete installation of the 
permeable aggregate base and the permeable aggregate top course as shown on the 
drawings for the synthetic turf field surfacing areas including:   

 
1. Confirmation of Final subgrade establishment  
2. Structural soil-bearing fabric 
3. Base course permeable aggregate 
4. Top course permeable aggregate 
5. Recycled Plastic Edge Anchor 

 
1.02   STANDARD SPECIFICATIONS 
 

A. Design Procedure and General Specifications, Asphalt Paving, Asphalt Association of 
Washington, Inc., (APAAW); 

 
B. American Public Works Associations, Washington State Chapter, Standard Specifications for 

Municipal Public Works Construction, (APWA), latest edition.  
 
C. American Standard Testing Materials, (ASTM);  
 
D. American Association of State Highway and Transportation Officials, (AASHTO). 

 
1.03 RELATED WORK IN OTHER SECTIONS 
 

 Section 11 68 24 Outdoor Athletic Equipment and Furnishings 
 Section  31 22 16 Field Establishment 
 Section 32 18 23 Synthetic Turf Surfacing 
 Section 33 46 16 Field Subsurface Drainage 

 
1.04   SUBMITTALS 
 

A. Submit to the Engineer for approval: 
 

1. Qualifications of contractor installing and fine grading the permeable aggregate. 
2. Permeable structural fabric product data. 
3. Concrete Anchors. 
4. Base Course Permeable Aggregate sieve analysis. 
5. Base Course Permeable Aggregate infiltration rate (for material compacted to a minimum 

density of not less than 98% of maximum dry density as determined by ASTM D698). 
6. Top Course Permeable Aggregate sieve analysis. 
7. Top Course Permeable Aggregate infiltration rate (for material compacted to a minimum 

density of not less than 98% of maximum dry density as determined by ASTM D698). 
8. Equipment and procedures to be utilized for the permeable aggregate installation. 
9. Recycled Plastic; Manufacturers Published Product Data. 

 
1.05 QUALIFICATIONS 
 

A. The subcontractor responsible for field permeable aggregate placement and compaction shall 
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be submitted to the Engineer for approval.  Specific qualification requirements are included 
as follows: 

 
1. The subcontractor shall be and has been actively and directly engaged in constructing 

synthetic field projects and shall provide proof of five (5) or more full size (75,000SF) 
sports field base installations completed in the past three (3) years.  The Contractor’s 
experience shall include completion of high school, collegiate, or professional level 
competition fields.  Upon request, provide a listing of all construction contracts (whether 
completed or in progress) entered into or performed by the subcontractor and completed 
with the subcontractor’s staff within the past three years for projects similar in scope, time 
and complexity of the work called for under this Contract; include the names of the 
contracts, and the names and contact information of the owners, and the subcontractors 
staff who have completed the work.  Qualification experience requirement cannot be 
satisfied with personnel who will not be actively involved with this project. 
 

 
PART 2 - MATERIALS  
 
2.01   STRUCTURAL SOIL-BEARING FABRIC 
 

A. Fabric 
 

1. Material: Fabric to be 100% Polypropylene, non-woven, needle-punched engineering 
fabric with a minimum weight of 4.0 oz/sy. 

2. Physical Properties: 
Tensile Strength, lbs., (ASTM D-4632):   100  
Elongation (%), (ASTM D4632):   50 
Puncture Strength, (lbs), (ASTM D4833):  65 
Mullen Burst Strength (PSI), (ASTM D3786): 225 
Trapezoidal Tear, (lbs), (ASTM D4533):  45 
Abrasion Res. % Str. Ret., (ASTM D4886): 80 
Coefficient. of Perm., cm/sec., (ASTM D4491):  0.22 
Flow Rate Gal./Min./Sq.Ft.) (ASTM D4491): 140 

3. Material to be Northwest Linings (253) 872 0244, or approved equal. 
 

2.02 BASE COURSE PERMEABLE AGGREGATE 
 

A. The base course permeable aggregate shall be installed below the top course permeable 
aggregate in areas to receive synthetic turf. 

 
B. Aggregate to be open-graded, fractured, durable, friction course. 

 
1. To ensure free drainage, material to be clean with minimal fines. 
2. The compacted base course permeable aggregate shall have a minimum infiltration rate 

of 40 inches per hour when the material is compacted to a density of not less than 98% of 
the maximum dry density as determined by ASTM D698 (98% Proctor). 

3. Material Strength and Durability 
a. The material shall demonstrate a compressive strength sufficient to support the 

anticipated construction loading, including the necessary traffic and compactive 
effort, without significant breakage of individual particles, or significant alteration of 
the particle gradation as approved.   

b. Where the compressive strength is suspect, the Engineer will remove a sample of the 
material that has been placed by the Contractor at the specified density and perform 
a particle gradation, the results of which will be compared to previous production test 
results (approved baseline values).  If the results of this test indicate higher passing 
values for any given screen exceeding 10% of the baseline, the material may be 
considered noncompliant. 
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B. Base course material to be a minimum of 75% fractured with at least one fractured face by 
mechanical means on each individual particle larger than 1/4".  A sand and gravel source is 
acceptable for this material.   

 
C. Gradation: 

 
The following values are provided as guidance in generating the performance criteria 
established above.  Minor variations in locally or regionally available aggregate products may 
require deviation from the table below.  Upon proof of compliance with fracture, durability, 
and infiltration at density, a production particle gradation may be approved as the baseline for 
future testing. 
 
Typical Base Course Permeable Aggregate particle size range: 

 
Sieve Size  Percent Passing by Weight 
1-1/4"   100 
1"   90 - 100 
3/4"   80 - 100 
1/2"   50 -  80 
3/8"   40 -  60 
No. 4   15 -  40 
No. 8   10 -  20 
No. 30   5 -  15 
No. 100   0 -  3.0  
No. 200 (wet sieve) 0 -  2.0  

 
2.03 TOP COURSE PERMEABLE AGGREGATE 
 

A. The top course permeable aggregate shall be installed over the base course permeable 
aggregate in the synthetic turf areas. 

 
B. Aggregate to be open-graded, 100% fractured, durable, friction course.  To ensure free 

drainage, material to be clean with minimal fines. The compacted top course permeable 
aggregate shall have a minimum infiltration rate of 20 inches per hour when the material is 
compacted to a minimum density of not less than 98% of maximum dry density as 
determined by ASTM D698. 

 
C. Material Strength and Durability 

 
1. The material shall demonstrate a compressive strength sufficient to support the 

anticipated construction loading without significant breakage of individual particles, 
resulting in a significant alteration of the particle gradation as approved.   

2. Where the compressive strength is suspect, the Engineer will remove a sample of the 
material that has been placed by the Contractor at the specified density and perform a 
particle gradation, the results of which will be compared to previous production test 
results (approved baseline values).  If the results of this test indicate higher passing 
values for any given screen exceeding 10% of the baseline, the material may be 
considered noncompliant. 

  
D. Gradation 

 
The following values are provided as guidance in generating the performance criteria 
established above.  Minor variations in locally or regionally available aggregate products may 
require deviation from the table below.  Upon proof of compliance with fracture, durability, 
and infiltration at density, a production particle gradation may be approved as the baseline for 
future testing. 
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Typical Base Course Permeable Aggregate particle size range: 

 
Sieve Size  Percent Passing by Weight 
3/4"   100 
1/2"   90 - 100 
3/8"   70 - 90 
No. 4   30 - 60 
No. 8   20 - 40 
No. 30   5 - 15 
No. 100   2 – 5 
No. 200 (Wet Sieve) 0 - 3.0 
No. 270 (Wet Sieve) 0 – 1.5  

 
2.04 TESTING 
 

A. The Owner will be performing testing of materials delivered to the job site for the purpose of 
verifying compliance with the contract documents.  The Owner’s testing is for this purpose 
only and not for construction quality control by the Contractor.   

 
B. The Contractor shall coordinate directly with the Owner’s testing firm relative to the delivery 

schedules of the imported materials.  Sampling will be scheduled each day deliveries occur. 
 
C. The Contractor shall provide testing and surveillance as required to assure materials and 

work fully comply with contract requirements. 
 
D. The Contractor at a price equal to the Owner’s contract testing agreement shall pay for 

owner’s tests that do not meet specifications.  The Contractor shall pay directly to the testing 
organization upon invoice to the owner, which has been approved by the Engineer. 

 
2.05 RECYCLED PLASTIC EDGE ANCHOR 
 

A. Includes all materials required to provide a secure recycled plastic edge for establishment of 
Permeable Aggregate grade and anchoring of synthetic turf. 

 
B. A recycled plastic lumber nailer board shall be installed per the details to secure the turf. 

Product shall be manufactured from 100% recycled materials, consisting of HDPE Plastic 
Lumber.  Material should be dimensional lumber in lengths no shorter than 6’. 

 
1. Where attachment is scheduled to concrete curbing, provide minimum 2”x4” nominal 

dimensional lumber. 
 

C. Manufacturer’s reference:  Product is available from RESCO Plastics, Inc., Coos Bay, 
Oregon.  (800) 266-5097. 

 
D. Concrete Anchoring:  Concrete wedge anchor, zinc plated, 3/8” x5” length, partially threaded, 

with zinc plated washer and nut.   
 
E. Steel power-load driven or ram-set Concrete Anchor Nail, minimum shank diameter 5/32”, 

minimum head/washer diameter 3/8”, sufficient length to insure a minimum 2” embedment.  
Individual anchors shall develop a minimum 450 lb shear, 350 lb tension in 4,000 psi 
concrete at 2” embedment. 
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PART 3 – EXECUTION 
 
3.01 SUBGRADE ESTABLISHMENT 
 

A. No work shall be performed in this section until subgrade is 100% completed and accepted 
by the Engineer. 

 
B. Finish subgrade shall be compacted to a minimum 95% maximum dry density. 
 
C. Subgrade shall be established to within the tolerance of +0.00' or -0.10' of the design 

subgrade elevation. 
 

3.02 STRUCTURAL SOIL-BEARING FABRIC INSTALLATION 
 

A. No loose material is allowed on subgrade prior to placement of structural fabric.  Loose 
material is to be removed prior to placement.   

 
B. Fabric to be laid on smooth, compacted, subgrade surface between drainage trenches. 
 
C. Subgrade shall be approved by the Engineer prior to placement of structural-bearing fabric. 
 
D. Structural fabric must be flat on stabilized subgrade for full width.  
 
E. Dimensions to be a minimum width of 12.5' and minimum continuous length of 150 lf. 
 
F. When the length of the fabric is not continuous, the lateral seam shall have a minimum 

overlap of 24". 
 
G. Fabric shall not be folded or turned up along the edges. 
 
H. The fabric shall be field cut as necessary to meet specified tolerances of distance from 

drainage trenches. 
 
I. Fabric shall be placed between trenches.  In no instance shall fabric cover trench, lie against 

aggregate or pea gravel backfill, or extend vertically above subgrade. 
 
J. Stabilization:  Immediately upon laying, the fabric is to be covered with base aggregate.  No 

loaded trucks are to be permitted to move over fabric-covered surfaces until a minimum of 8" 
of aggregate has been placed, except if specifically approved by the Engineer, who will 
require strict, direct - 100% - control of all vehicle movement on site. 

 
3.03 EQUIPMENT MOVEMENT 
 

A. No trucks or equipment will be allowed to drive over the top of the field subsurface drainage 
piping, whether lateral piping or collector piping.  Following placement of a minimum of 8” 
depth of reservoir aggregate.   

 
B. In the event non-track traffic is observed or evidenced to cross trenches, the Contractor shall, 

at their own expense, expose the drainpipe in the area directed for observation by the 
Engineer and repair any damage promptly. 

 
3.04 AGGREGATE PLACEMENT 
 

A. Moisture Content:  Aggregate to contain 3.5% to 4.0% moisture content to ensure that fines 
do not migrate and to facilitate proper compaction.  Contractor must ensure that aggregate 
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leaving the source plant meets this requirement and is required to apply water to aggregate 
on site to attain and maintain this minimum moisture content in stockpile and during all 
placement operations. 

 
B. Prior to aggregate placement, remove any excess or contaminated backfill from the 

subsurface drainage trenches. 
 
C. Surface must be free of standing water and subgrade stabilized with structural fabric in place 

prior to placement. 
 
D. Materials to be placed in layers not exceeding 6" bulk and 4-1/2" compacted in depth. Each 

layer must be spread uniformly with equipment that will not cause perceptible separation in 
gradation (segregation), preferably a self-propelled paving machine. 

 
E. Should there occur during any stage of the spreading or stockpiling a separation of the 

material particles, the Contractor must immediately remove and dispose of segregated 
material and correct or change handling procedures to prevent any further separation.   

 
3.05 AGGREGATE COMPACTION 
 

A. Each layer shall be compacted to a minimum density of not less than 95% of maximum dry 
density as determined by ASTM D698 and measured using a nuclear method. 

 
B. Use Static Tandem Drum-type roller of not less than five tons weight.   

 
3.06 AGGREGATE TOLERANCES 
 

A. The Contractor shall utilize a laser plane system for grade control. 
 
B. The surface of the base course permeable aggregate in areas to be covered with top course 

aggregate as applicable shall not deviate from designated compacted grade within the range 
of –0.50" and +0.00".   

 
C. The surface of the top course permeable aggregate shall not deviate from designated 

compacted grade with the range of -0.00” and +0.25”. 
 
D. Upon completion of the fine grading, compaction, and Contractor confirmation of 

conformance with the tolerances, the Contractor shall notify the Engineer and schedule an 
inspection for approval.  The Contractor shall have a laser plane system available to the 
Engineer for the inspections.  The Contractor shall not be authorized to place synthetic turf 
over the permeable aggregate until it has been inspected and approved by the Engineer. 

   
E. Upon completion of elevation verification, the entire permeable aggregate surface shall be 

inspected for planarity.  Planarity inspection shall be completed in conjunction, coordination 
with the synthetic turf vendor.  The installation foreman for the synthetic turf shall be present 
at the time of the inspection.    Inspection shall consist of stretching a stringline taut over the 
finished permeable aggregate surface at such interval as may be required to confirm surface 
planarity and acceptance for installation of synthetic turf surface.  Any deviation greater than 
¼” shall require remediation efforts as may be required to meet subgrade tolerance. 

 
3.07 RECYCLED PLASTIC EDGE ANCHOR 
 

A. Prior to proceeding with Edge Anchor installation, confirm with the Engineer the final 
elevation for installation relative to adjacent surfaces. 

 
B. The Edge Anchor may be temporarily set with temporary hardware to establish the proper 

line and grade.  This temporary hardware may remain after final installation. 
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1. Wedge Anchor 
a. The Plastic Edge Anchor may be temporarily set with power-loads to establish the 

proper line and grade.  This temporary hardware may remain after final installation. 
b. Once the initial line and grade has been established, pre-drill the edge anchor and 

establish a void in the adjacent concrete surface that meets the approved anchor 
supplier’s requirements for proper securing of the anchor. 

c. Minimum requirements for anchor installation: 
1). Depth of Embedment: 3” or as recommended by the anchor supplier, whichever 

is greater. 
2). Horizontal Spacing: no greater than 36” on center and 12” from end of any length 

of lumber. 
3). Nut Torque: Per approved manufacturer’s recommendation. 
4). Do not trim bolt ends.  Bolts with trimmed or damaged ends will be rejected and 

must be removed. 
 

2. Concrete Anchor Nail 
a. The Plastic Edge Anchor may be temporarily set with power-loads placed at the 

Contractors option to assist in establishing the proper line and grade.  This temporary 
hardware may remain after final installation. 

b. Once the initial line and grade has been established, install the specified ram-set or 
power-load driven Concrete Anchoring Nails in manner consistent with the approved 
manufacturers printed instruction and the specified spacing. 

c. Minimum requirements for Concrete Anchor Nail installation: 
1). Depth of Embedment: 2” or as recommended by the anchor supplier, whichever 

is greater. 
2). Horizontal Spacing: no greater than 21” on center and 6” from end of any length 

of lumber. 
3). Stagger the spacing of each Anchor up and down within the middle one-half the 

face of the Recycled Edge Anchor. 
 
 
 

END OF SECTION  
©2023 DA Hogan & Associates Inc. 
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1

2

3

4

5

MIN.

6"

PROTRUDING  TOILET PAPER DISPENSER BELOW GRAB BAR. -
SEE 604.7

6

7

1'
 - 

6"
 M

IN
.

1 
1/

2"
 M

IN
.

PROTRUDING TOILET 
PAPER DISPENSER 
CANNOT BE BEHIND 
GRAB BARS

2' - 0" MIN.

3' - 6" MAX.

PROTRUDING  TOILET PAPER DISPENSER ABOVE GRAB BAR. -
SEE 604.7
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2' - 0" MIN.

3' - 0" MAX.

4'
 - 

0"
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A
X

.

M
IN

.

1'
 - 

0"

8

RECESSED PAPER DISPENSER. - SEE 604.7
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BABY CHANGING STATION

 H
IG

H
E

S
T

 S
U

R
FA

C
E

 34
" 

M
A

X
. T

O

4

CONTRACTOR TO COORDINATE WITH OWNER FOR ALL 
TOILET PAPER DISPENSERS IN TOILET STALLS AS 
HEIGHTS MAY VARY FROM STANDARDS LISTED IN SPECS

604.7

FIG. 302.2
  CARPET PILE WITH FIRM PAD

303.4 RAMPS
CHANGES GREATER THAN 1/2" SHALL BE RAMPED 
AND SHALL COMPLY WITH 405 OR 406.

303.3 BEVELED
CHANGES BETWEEN 1/4" HIGH MIN. AND 1/2" HIGH 
MAX SHALL BE BEVELED, WITH A SLOPE NOT 
STEEPER THAN 1:2.1/

2"
 M

A
X

1/2" MAX

DOMINANT DIRECTION
OF TRAVEL

EXCEPT AS ALLOWED IN 407.4.3, 409.4.3, 
410.4, 810.5.3 AND 810.10, ELONGATED 
OPENINGS SHALL BE PLACED SO THAT THE 
LONG DIMENSION IS PERPENDICULAR TO 
DOMINANT DIRECTION OF TRAVEL

1/
4"

1/
4"

M
A

X

1/
2"

2
1

FIG. 303.3
BEVELED CHANGE IN LEVELFIG. 302.3

  ELONGATED OPENINGS IN
  FLOOR OR GROUND SURFACE

FIG. 304.3.1.1 FIG. 304.3.2.1

OR

CIRCULAR T-SHAPED - OPTION 2

CLEAR
11" MIN

CLEAR

3' - 6" MIN CLEAR
11" MIN

5'
 - 

0"
  M

IN C
LE

A
R

1'
 - 

10
" 

M
IN

C
LE

A
R

3'
 - 

2"
 M

IN

NOTE:
DOORS ARE PERMITTED TO 
SWING INTO TURNING SPACES.
MAY INCLUDE KNEE AND TOE
CLEARANCE COMPLYING
WITH 306.

5'
 - 

7"
 M

IN
.

10
" 

M
IN

OVERLAP OF KNEE AND 
TOE CLEARANCE

FIG. 305.3.2FIG. 305.3.1

(B) PARALLEL APPROACH(A) FORWARD APPROACHCLEAR FLOOR SPACE

4' - 4"  MIN. 4' - 4"  MIN. 4' - 4"  MIN.

2'
 - 

6"
  M

IN
.

2'
 - 

6"
  M

IN
.

2'
 - 

6"
 M

IN
.

WHEN TOE CLEARANCE IS REQUIRED 
FOR AN ELEMENT, IT SHALL EXTEND 
17" MIN - 25" MAX.

KNEE CLEARANCE IS THE 
SPACE BETWEEN 9"-27" 
ABOVE FINISHED FLOOR

TOE CLEARANCE IS 
THE SPACE 9" ABOVE 
FINISHED FLOOR

TOE & KNEE CLEARANCE COMBINED:

FIG. 306.2 TOE CLEARANCE

FIG. 306.2(A)

2' - 6"  MIN.

17
" -

 2
5"

FIG. 306.2(B)

FIG. 306.3 KNEE CLEARANCE

FIG. 306.3(A) FIG. 306.3(B)

9"
 M

IN
.

6" MAX.
11"  MIN.

9"
  M

IN
.

8"  MIN. 2' - 6"  MIN.

2'
 - 

1"
 M

A
X

9"
  M

IN
.

11"  MIN.

8"  MIN.

6"  MAX.

2'
 - 

3"
  M

IN
.

2'
 - 

3"
  M

IN
.

2'
 - 

10
"  

M
A

X
.

17" - 25"

FIG. 308.2.1

UNOBSTRUCTED FORWARD REACH

UNOBSTRUCTED 
SIDE REACH

OBSTRUCTED HIGH FORWARD REACH

OBSTRUCTED 
HIGH SIDE REACH

OBSTRUCTED HIGH FORWARD REACH

OBSTRUCTED HIGH 
SIDE REACH

1'
 - 

3"
  M

IN
.

4'
 - 

0"
 M

A
X

.

1' - 8"  MAX.

4'
 - 

0"
  M

A
X

.

20"-25" MAX.

3'
 - 

8"
  M

A
X

.

1'
 - 

3"
  M

IN
.

4'
 - 

0"
  M

A
X

.

10"  MAX.

2'
 - 

10
"  

M
A

X
.

4'
 - 

0"
 M

A
X

.

10" - 24" MAX.

2'
 - 

10
" 

M
A

X
.

3'
 - 

10
" 

M
A

X
.

FIG. 308.3.1

FIG. 308.2.2 (A) FIG. 308.2.2 (B)

10"  MAX.

FIG. 308.3.2 (A) FIG. 308.3.2 (B)

EXCEPTION: AT WASHING MACHINES AND 
CLOTHES DRYERS, THE HEIGHT OF THE 
OBSTRUCTION SHALL BE PERMITTED TO BE 
36" MAX ABOVE FLOOR.

FIG. 404.2.3.2 (A)

HINGE SIDE 
APPROACH

LATCH SIDE APPROACH

* 48" MIN IF DOOR CLOSER.

*42" MIN IF APPROACH IS 54" MIN.

HINGE SIDE 
APPROACH
PUSH SIDE

FRONT 
APPROACH
PULL SIDE

IF DOOR HAS BOTH 
CLOSER AND LATCH

LATCH SIDE 
APPROACH

5'
 - 

0"
 M

IN
.

1' - 6" MIN.

1' - 0"

4'
 - 

0"
 M

IN
.

3' - 0" MIN. *

5'
 - 

0"
 M

IN
.

3'
 - 

6"
  M

IN
.*

4'
 - 

0"
  M

IN
. *

2' - 0" MIN. 2' - 0" MIN 3'
 - 

6"
 M

IN
*

FRONT 
APPROACH
PUSH SIDE

FIG. 404.2.3.2 (C) FIG. 404.2.3.2 (D AND E)

FIG. 404.2.3.2 (F) FIG. 404.3.2 (G) FIG. 404.2.3.2 (H)
* 54" MIN IF DOOR CLOSER.

1' - 10" MIN.

FIG. 404.2.3.5

FORWARD APPROACH: FOR 
PROJECTIONS GREATER 
THAN 8", CLEAR FLOOR 
SPACE AS SHOWN SHALL BE 
PROVIDED.

MIN.

1' - 6"

X
> 

8"

X
> 

8"

MIN.

1' - 0" (C) FOR DOOR WITH CLOSER
AND LATCH

(A) PULL SIDE

(B) PUSH SIDE

5'
 - 

0"
 M

IN
.

4'
 - 

4"
 M

IN
.

FIG. 404.2.5

5' - 4" MIN.

MIN

4' - 0"

MIN

4' - 0"

(C) (A) (B)

TO DOOR STOP ON FRAME

FIG. 405.7

FIG. C405.9 AND 405.9.2.1 CURB PROTECTION

FIG. 406.2 (A)
1 10

WHERE THERE IS NO LANDING AT THE TOP 
OF CURB RAMPS, THEN THE SLOPE OF THE 
FLARED SIDE SHALL NOT EXCEED 1:10 
ADJOINING SURFACES OF GUTTERS OR 
ROADS SHALL NOT BE < 1:20.

THE MAX SLOPE OF A RAMP SHALL BE 1:12, MAX RISE SHALL BE 30" MIN. CLEAR WIDTH BETWEEN HANDRAILS = 36".  
LANDINGS AS DESCRIBED IN FIG. 405.7 RAMP WITH A RISE > 6" SHALL HAVE HANDRAILS ON BOTH SIDES.
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S
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P
E

 
1:

48

LANDING
LANDING RAMP RUNLANDING

R
A

M
P

 R
U

N
1:

48
 M

A
X

1:10 MAX

SLOPE

S
LO

P
E

1:
12

 M
A

X

PROVIDE CURB OR 
BARRIER OF 4"

RAMP AND LANDING SURFACE TO 
EXTEND 12" EACH SIDE FROM INSIDE 
FACE OF HANDRAIL

SIDEWALKS SHALL HAVE A MAX. SLOPE OF 
1:20.  STEEPER THAN 1:20 SIDEWALKS 
SHALL BE CONSIDERED A RAMP.

C
R

O
S

S
 

S
LO

P
E

SEE SEC. 505 HANDRAILS 
BOTH SIDES

ANY PART OF AN ACCESSIBLE ROUTE WITH A SLOPE > 1:20 SHALL BE CONSIDERED A RAMP

1:48 MAX

5' - 0" MIN

RAMP RUN 1:12

30'-0" (or 30" RISE) MAX

1:48 MAX

5' - 0" MIN

A
S

 W
ID

E
 A

S
 R

A
M

P

.

5' - 0" MIN

5'
 - 

0"
 M

IN

MIN

3' - 0"

1' - 0" 1' - 0" X
< 

4"
M

IN

4'
 - 

0"

5' - 0"

MIN

3' - 0" 5' - 0"

CLEAR BETWEEN RAILS

(A) STRAIGHT RAMP LANDINGS

(B) CHANGE IN DIRECTION

SLOPE 1:10 MAX.

48" MIN.

48" MIN.

WIDTH OF 
RAMP MIN.

IF PAINTED CURB, 
PAINT FULL FLAIR.   
SEE 406.5.6.

D
N

FIG. 502.2 (A AND B)

A
C

C
E

S
S

 A
IS

LE

WHEEL STOPS

SLOPED SURFACES NOT TO EXCEED 1:48 
IN ALL DIRECTIONS

CLEAR ACCESSIBLE ROUTE

SIGN

PROVIDE 12"x18" SIGN POSTED ON BUILDING WHERE 
PARKING IS ADJACENT OR ON POST  - MOUNTED 60" 
MIN. ABOVE GROUND TO BOTTOM OF SIGN
SIGN BY "BEST MANUFACTURING" (AS EXAMPLE) 
MONTROSE, CO  970-249-2378
STANDARD HANDICAP PARKING SIGN SS06 WITH 
SS64 ($100 FINE) ATTACHED
VAN ACCESSIBLE PARKING SIGN SS57 WITH SS64 
($100 FINE) ATTACHED
DESIGNATED ADA PARKING SPACE AND ACCESS 
AISLE ARE TO HAVE A SLOPE NO GREATER THAN 
1:48 IN ANY DIRECTION
11'-0" MIN. FOR VANS AND WHERE ONLY (1) ADA 
AISLE IS REQUIRED

3'
 - 

0"
3'

 - 
0"

CAR

8' - 0" MIN

8' - 0" MIN. VAN

5' - 0" MIN. CAR

VAN

11' - 0"

F
U

LL
 L

E
N

G
T

H
 O

F 
P

A
R

K
IN

G
 5

02
.4

AREA TO 
BE 
STRIPED

FIG. 504.5 (A)

1/2" RADIUS MAX. @ ALL 
TREADS PROFILES RISE 4" MIN -7" MAX 

RUN (TREAD) 11" MIN.

CURVED OR BEVELED

RADIUS
ANGULAR RISER 
30° MAX.

NOTE: 
OPEN RISERS ARE NOT PERMITTED.
RADIUS OF TREAD EDGE (TYP. FOR ALL PROFILES.)

11" MIN.

11" MIN.

MAX
30.00° 11" MIN.

FOR NOSING
1 1/2"  MAX

60
.0

0°

FIG. 504.5 (D) FIG. 504.5 (B AND C)

GRAB BAR

HANDRAIL   FIG. 505.5 AND FI. 505.7 (A)

HANDRAIL

FACE OF WALL

WALL

#12 SELF-TAPPING SCREWS 
W/CONCEALED FASTENERS

16 GA C CHANNEL BACKING ATTACH W/ (2) #
12 SCREWS AT EACH STUD FLANGE
(OR WOOD STUD BLOCKING)

TYPICAL FASTENING DETAIL

MIN. BEFORE A 
HORIZ. 
PROJECTION

GRAB BAR

HANDRAIL HEIGHT
HANDRAILS 34" - 38" HEIGHT, FROM NOSE OF STAIR, RAMP 
OR WALKING SURFACE TO TOP OF RAIL, SPACED 1 1/2" 
FROM ADJACENT SURFACES (FIG. 505.4)

HANDRAIL EXTENSION
AT THE TOP AND BOTTOM OF RAMPS OR AT THE TOP OF 
STAIRS (FIG. C505.10, FIG. 505.10.2, AND FIG 505.10.3), THE 
RAIL IS TO EXTEND 12" MIN.  AT THE BOTTOM OF STAIRS (FIG. 
505.10.2 AND FIG. 505.10.3), THE RAIL IS TO EXTEND AT THE 
SLOPE OF THE STAIR FLIGHT FOR A HORIZONTAL DISTANCE 
EQUAL TO ONE TREAD DEPTH BEYOND THE LAST RISER 
NOSING. EXTENSIONS SHALL RETURN TO A WALL, GUARD, 
LANDING  SURFACE OR CONTINUOUS TO HANDRAIL POST. 
505.10

MIN

1 1/2"

1 1/4" MIN - 2" MAX OUTER 
DIA GRAB BAR (609.2.1)

1 1/4" - 2"

505.5

1 1/2"  MIN.

50
5.

6

1 
1/

2"
 M

IN

FIG. 604.2 WATER CLOSET LOCATION

FIG. 604.3.1 SIZE OF CLEARANCE FOR WATER CLOSET

(A) WHEELCHAIR 
ACCESSIBLE

(B) AMBULATORY 
ACCESSIBLE

SEC. 603.2.  CLEARANCES

TURNING SPACES TO COMPLY WITH 304.

REQUIRED CLEAR FLOOR SPACES, CLEARANCES OF FIXTURES, 
AND TURNING SPACES ARE PERMITTED TO OVERLAP.

DOORS ARE  NOT TO SWING INTO THE CLEAR FLOOR SPACE (SEC. 
305) OR FIXTURE CLEARANCE  BUT CAN SWING INTO THE 
REQUIRED TURNING SPACE.

THE REQUIRED CLEARANCE SHALL BE PERMITTED TO OVERLAP 
THE WATER CLOSET, GRAB BARS, TOILET AND PAPER 
DISPENSERS, SHELVES, ACCESSIBLE ROUTE, CLEAR FLOOR 
SPACE AND OTHER FIXTURE CLEARANCES.  NO FIXTURES OR 
OBSTRUCTIONS SHALL BE LOCATED WITHIN THE REQUIRED 
CLEARANCE.

DOOR APPROACH MUST BE MAINTAINED AND CANNOT OVERLAP THE 
REQUIRED MANEUVERING CLEARANCE FOR THE DOOR
INSIDE THE ROOM.  SEE SEC. 404.

TO C.L.

16"-18"

TO C.L.

17"-19"

4'
 - 

8"
 M

IN

5' - 0" MIN

FLUSH CONTROL 
TRANSFER SIDE

TRANSFER SIDE

SIDE WALL
604.5.1

REAR WALL
604.5.2

GRAB BARS TO BE KNURLED SURFACE WITH CONCEALED FASTENERS

FIGURE 604.5.1

3' - 0" MIN.

MAX.

6"

T
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P
 O

F
 G

R
A

B
 B

A
R

33
" -

 3
6"

39"-41"

4' - 6" MIN

1' - 0" MAX 3' - 6" MIN

11
"-

17
" C

H
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D

17
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" A

D
U

LT

33
" 

M
IN

 - 
36

" M
A

X
 6

09
.4

1'
 - 

6"
39

"-
41

"

NOTE:
GRAB BARS SHALL COMPLY WITH 609.

SEC 604

3' - 6" MIN.

SELF CLOSING DOOR, DOOR PULL ON BOTH SIDES COMPLYING WITH FIGURE 904.9.5 BOTTOM OF 
COMPARTMENT TO BE OPEN 12" MIN. FOR ADULTS AND CHILDREN FROM FLOOR FOR TOE 
CLEARANCE. 8" MIN CLEARANCE BEYOND PARTITIONS FOR TOE CLEARANCE.

FLUSH 
ACTIVATION ON 

WIDE SIDE

AMBULATORY ACCESSIBLE COMPARTMENTS SHALL HAVE A DEPTH OF 60" MIN. AND 35" MIN. - 37" 
MAX WIDTH.

FLUSH 
ACTIVATION 
ON WIDE SIDE

32" MIN. CLR 
DOOR SELF-
CLOSING

6"1' - 0" 2' - 0"

1' - 6"

5' - 0" MIN

3'
 - 

6"
 M

IN
1'

 - 
0"

3'
 - 

6"
 M

IN

4" MAX

59
" 

M
IN

 F
LR

 M
O

U
N

TE
D

 W
.C

.

1'
 - 

0"
2'

 - 
0"

1'
 - 

6"

60
" 

M
IN

59" MIN FLR MOUNTED W.C.
56" MIN WALL MOUNTED W.C. - ADULT USE ONLY

1' - 0" 3' - 6"

4" MAX32" MIN. CLR 
DOOR SELF-
CLOSING3'

 - 
6"

 M
IN

56
" 

M
IN

 W
A

LL
 

M
O

U
N

TE
D

 W
.C

.
A

D
U

LT
 U

S
E

 O
N

LY

604.8.1.1 604.8.1.2

8"

8" 8"

8"

THE FRONT PARTITION AND AT LEAST ONE SIDE PARTITION SHALL PROVIDE A TOE CLEARANCE OF 
12" MIN ABOVE FINISH FLOOR AND 8" DEEP MIN BEYOND THE COMPARTMENT-SIDE FACE OF THE 
PARTITION. SEE FIGURE 604.9.5.

TOE 
CLEARANCE

LAVATORY OR SINK

CLEAR FLOOR SPACE TO COMPLY WITH SECTION 306.2, POSITIONED IN THE 
FORWARD APPROACH AND KNEE AND TOE CLEARANCES COMPLYING WITH 
SECTION 306.

A PARALLEL APPROACH COMPLYING WITH SECTION 305 IS PERMITTED TO A 
KITCHEN SINK WHERE A COOKTOP OR RANGE IS NOT PROVIDED.

3/4" HIGH DENSITY 
PARTICLE BOARD

3/4" HIGH DENSITY 
PARTICLE BOARD BACK 
CONTINUOUS COVER 
ALL EXPOSED 
SURFACES WITH 
PLASTIC LAMINATE

3/4" HIGH DENSITY PARTICAL 
BOARD BRACES AT EACH END 
(ONE AT CENTER IF REQUIRED) 
COVER ALL EXPOSED EDGES 
WITH PLASTIC LAMINATE

WRAP EXPOSED PIPING 
WITH INSULATION 
(INSULATION NOT 
SHOWN)

2x4 CONTINUOUS

27" MIN.

29"

34" MAX.

38"

CONTINUOUS SEALANT

TO SINK RIM

17" MIN.

MIN

8"

MIN.

11"

M
IN

.

9"

24"x 36" 
FIXED 

MIRROR

LEVER VALVE

CLEARANCE SEE SEC. 306

WHEN TOE CLEARANCE IS REQUIRED FOR AN ELEMENT, IT 
SHALL EXTEND 17" MIN - 25" MAX. FOR 9" HIGH

KNEE CLEARANCE IS 29" HIGH FOR 8" AND 9" ABOVE FINISHED FLOOR FOR 11"

SEC. 603.3.  MIRRORS:   MIRRORS 
SHALL BE  INSTALLED WITH BOTTOM 
EDGE OF REFLECTIVE SURFACE 40" 
MAX.  ABOVE FINISHED FLOOR.

2' - 0"
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0"
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E
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E
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E

3'
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4"
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X

1' - 3"

2'
 - 

3"
 M

IN

2'
 - 

10
"

INSULATE PIPING 
BELOW SINK

MIN

8"

MIN

11"

M
IN9" 27

" 
M
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 - 

29
" 

M
A

X

2'
 - 

10
" 

M
A

X

T
O

 R
E

FL
E

C
TI

V
E

 S
U

R
FA

C
E

3'
 - 

4"
 M

A
X

608.2.1 AND 608.3.1 TRANSFER 
TYPE SHOWER
CONTROLS 38"-48", AND 15" 
FROM CENTER LINE OF SEAT.  
SEAT TO BE 17"-19" HIGH 
EXTENDING FROM BACK WALL 
TO 3" FROM ENTRY.  SEE 610.3 
FOR SEAT SHAPES.

SEE SEC. 609 FOR ALTERNATE 
SEATS, GRAB BARS, ETC.

608.2.2 AND 608.3.2(b) ROLL-IN 
SHOWER
CONTROLS ON BACK WALL 27" MAX 
FROM SEAT WALL.  GRAB BARS 
33"-36" FROM FINISHED FLOOR AND 
6" FROM CORNERS. PROVIDE SIDE 
GRAB BAR WHEN NO SEAT IS 
PROVIDED.

C
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N
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O
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W
A
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S
E

A
T 

W
A

LL

3' - 0" MIN

3'
 - 

0"
 M

IN
3'

 - 
0"

 M
IN

1' - 6"

4' - 4" MIN.

S
ID

E
 

W
A

LL

S
ID

E
 

W
A

LL

2'
 - 

6"
 M

IN
2'

 - 
6"

 M
IN

5' - 0" MIN

6" MAX

6"
 M

A
X CONTROL WALL 

LOCATION 48" 
HIGH MAX.

2' - 3" MAX

T-SHAPE TURNING 
SPACE

30"x52" 
FORWARD 
APPROACH 
SECTION 304.3

56"x60" REQUIRED 
CLEARANCE SEC. 604.3.1

67" TURNING RADIUS - CAN EXTEND 
INTO TOE/KNEE CLEARANCE, 
SECTION 304

DOOR CANNOT SWING INTO 30"x52" 
CLEAR FLOOR SPACE, SECTION 
305.3.1.

SEC. 603.2 CLEARANCES 
5' RADIUS TURNING SPACE TO COMPLY WITH SECTION 304 
DOOR SWING SHALL NOT SWING INTO THE MIN 30"x52" CLEAR FLOOR SPACE. 

TOILET, LAVATORIES CLEARANCES, AND TURNING RADIUS CAN OVERLAP.

LATCH SIDE, FRONT INTERIOR DOOR APPROACH REQUIRES 18". REVIEW SECTION 404 FOR 
OTHER REQUIRED DOOR CLEARANCES. 

SHOWN WITH 21"x18" SINK, A TYPICAL MIN. ROOM CLEARANCE IS 7'-2"(W) x 6'-4"(D).

5' - 0" MIN.

MIN.

1' - 3" 16"-18"

M
IN

.

1'
 - 

6"

11" 3' - 6" 11"

5' - 4"

1'
 - 

10
"

3'
 - 

2" 5'
 - 

0"

SERVICE COUNTER

30" MIN COUNTER SURFACE AND 
36" MAX HIGH SERVICE COUNTER 

30"x52" CLEAR PARALLEL APPROACH

SECTION 902.2 CLEAR FLOOR SPACE:
A CLEAR FLOOR SPACE POSITIONED FOR A FORWARD APPROACH SHALL BE PROVIDED, 
COMPLY WITH SECTION 305 .  KNEE AND TOE CLEARANCE COMPLYING WITH SECTION 306 TO 
BE PROVIDED. 

SECTION 902.4 HEIGHT:
TOPS OF DINING SURFACES AND WORK SURFACES SHALL BE 28" MIN. TO 34" MAX. ABOVE THE 
FLOOR

SECTION 904.3 SALES AND SERVICE COUNTERS AND WINDOWS:
SHALL COMPLY WITH SECTIONS 904.3.1, 904.3.2, OR 904.3.3 WHERE COUNTERS ARE PROVIDED 
EQUALLY FOR CUSTOMERS.
PARELLEL APPROACH 26"-36" HEIGHT
FORWARD APPROACH 36" MAX.

SECTION 904.5.1 SELF-SERVICE SHELVES AND DISPENSING DEVICES:
ALL SELF-SERVICE SHELVES AND DISPENSERS SHALL COMPLY WITH SECTION 308.

SECTION 904.5.2 TRAY SLIDES:
SHALL BE 28" MIN. AND 34" MAX ABOVE FLOOR.
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DETAILS ARE FOR 
REFERENCE ONLY: SEE 
2017 ADA STANDARDS

REVISED 12/2022

1/2" = 1'-0"
15

MOUNTING HEIGHTS1

6" = 1'-0"
1

SECTION 302 FLOOR OR GROUND SURFACE1

1/4" = 1'-0"
2

SECTION 304 TURNING SPACE1

1/4" = 1'-0"
3

SECTION 305 CLEAR FLOOR SPACE

3/8" = 1'-0"
4

SECTION 306 TOE AND KNEE CLEARANCE1

1/4" = 1'-0"
5

SECTION 308 FORWARD REACH1

1/4" = 1'-0"
6

SECTION 404 DOOR CLEARANCE1

1/4" = 1'-0"
7

SECTION 404 RECESSED DOOR CLEARANCE1

1/4" = 1'-0"
8

SECTION 404 DOORS & GATES IN SERIES

1/8" = 1'-0"
9

SECTION 405 & 406 RAMPS

1/8" = 1'-0"
10

SECTION 502 PARKING SPACES1

3/4" = 1'-0"
11

SECTION 504.5 STAIRWAY NOSINGS

6" = 1'-0"
12

SECTION 505 HANDRAILS1

1/4" = 1'-0"
13

SECTION 604 WATER CLOSET1

1/2" = 1'-0"
14

SECTION 604.5 GRAB BARS1

1/4" = 1'-0"
16

SECTION 604.9.2 TOILET COMPARTMENTS

3/4" = 1'-0"
17

SECTION 606 LAVATORIES AND SINKS1

1/2" = 1'-0"
18

SECTION 606 LAVS AND SINKS (CLEARANCE)

1/4" = 1'-0"
19

SECTION 608 SHOWER1

1/4" = 1'-0"
20

SECTION 603.2 CLEARANCES

1/4" = 1'-0"
21

SECTION 904 BUILT-IN ELEMENTS

# DATE



X

X

X

X

X

NOTE: CONTRACTOR TO VERIFY 
FINAL LOCATION OF ALL LIGHT 
POLES WITH EXISTING CONDITIONS 
PRIOR TO NECESSARY WORK FOR 
POLE INSTALLATION.

NOTE: CONTRACTOR TO VERIFY 
SPRINKLER LINE LOCATIONS AND 
EXISTING ELECTRICAL LOCATIONS 
PRIOR TO WORK.

(E) SCORE BOARD

(E) 6" WATER MAIN

(E) 3" WATER MAIN

(E) IRRIGATION VALVE BOX

(E) IRRIGATION VALVE BOX 

(E) 3" IRRIGATION WATER LINE

(E) 3" IRRIGATION WATER LINE

(E) IRRIGATION PRESSURE RELIEF VALVE

(E) IRRIGATION VALVE BOX

(E) IRRIGATION 
ELECTRIC WIRE

(E) 2" MAIN WATER LINE

(E) 2" IRRIGATION WATER 
LINE

(E) IRRIGATION VALVE 
BOX

(E) TRANSFORMER PAD

(E) IRRIGATION 
VALVE BOX

(E) UNDERGROUND 
ELECTRICAL SERVICE

(E) IRRIGATION ELECTRIC 
WIRE

(E) GAS SERVICE

(E) 2" IRRIGATION WATER LINE

(E) IRRIGATION ELECTRIC WIRE

(E) IRRIGATION VALVE BOX

(E) IRRIGATION ELECTRIC WIRE

(E) CULVERT TO 
REMAIN

(E) IRRIGATION CONTROL 
BOX; VERIFY LOCATION

(E) IRRIGATION WIRE BOX

(E) 3" IRRIGATION WATER LINE. 
120 V WIRE IN DITCH FROM PUMP 
TO IRRIGATION CONTROLLER

(E) CULVERT

EXISTING FIRE HYDRANT

EXISTING SEWER

TRANSFER STATION

(E) 3" IRRIGATION 
WATER LINE

(E) 3" WATER MAIN

(E) 3" IRRIGATION WATER LINE

(E) IRRIGATION 
VALVE BOX

(E) 6" MAIN WATER 
LINE

(E) APPROXIMATE END OF 2" 
IRRIGATOIN WATER LINES

(E) IRRIGATION ELECTRIC WIRE

(E) VALVE BOX

(E) 3" 
IRRIGATION 
WATER LINE

(E) IRRIGATION 
ELECTRIC WIRE

(E) VALVE BOX

(E) IRRIGATION WIRE BOX

(E) VALVE BOX

(E) VALVE BOX

(E) VALVE BOX

(E) VALVE BOX

(E) VALVE BOX

(E) IRRIGATION 
ELECTRIC WIRE

(E) 3" IRRIGATION WATER LINE

(E)2" IRRIGATION WATER LINES

P.E. BUILDING

(E) BUILDINGS

(E) TICKET BOOTH

(N) LIGHT POLE SEE A1.1 FOR LOCATIONS

(N) LIGHT POLE SEE A1.1 FOR LOCATIONS

(N) LIGHT POLE SEE A1.1 
FOR LOCATIONS

(N) LIGHT POLE SEE A1.1 FOR LOCATIONS

(N) LIGHT POLE  
SEE A1.1 FOR 
LOCATIONS

(E) O.H. POWER LINE

(E) PLAY CLOCK

(E) PLAY CLOCK, TO BE LOCATED ON RETAINING WALL

(E) DATA & 
IRRIGATION BOX

(N) SOCCER BENCH

(N) EVENT POWER

(N) LIGHT POLE SEE A1.1 FOR LOCATIONS

(N) 10' GATE

REFER TO TURF DRAWINGS & 
GC SHOP DRAWINGS FOR 
TURF LAYOUT

PROJECT: CARROLL COLLEGE NELSON STADIUM TURF AND LIGHTS

CODE REVIEW BASED ON THE 2021 INTERNATIONAL BUILDING CODE.

SECTION 1012 RAMPS

1012.2 Slope. Ramps used as part of a means of egress shall have a running slope not steeper than one unit vertical in 12 units horizontal (8-
percent slope). The slope of other pedestrian ramps shall not be steeper than one unit in 8 units horizontal (12.5 percent slope).

1012.3 Cross Slope. The slope measured perpendicular to the direction of travel of a ramp shall not be steeper than one unit vertical in 48 
Units horizontal (2 percent slope).

1012.4 Vertical Rise. The rise for any ramp run shall be 30” maximum. 
1012.6.1 Landing Slope. Landings shall have a slopr not steeper than one unit vertical in 48 units horizontal (2 percent slope) in any direction. 

Changes in level are not permitted
1012.6.3 Landing Length. The landing length shall be 60 inches minimum. 
1012.7.2 Outdoor Conditions. Outdoor ramps and outdoor approaches to ramps shall be designed so that water will not accumulate on 

waking surfaces. 
1012.8 Handrails. Ramps with a rise greater than 6 inches shall have handrails on both sides. Handrails shall comply with section 1014
1012.9 Guards. Guards shall be provided where required by section 1015 and shall be constructed in accordance with section 1015.
1012.10.1 Edge Protection Curb, rail, wall or barrier. A curb rail, wall or barrier shall be provided to serve as edge protection. A curb shall n

ot be less than 4 inches in height. Barriers shall be constructed so that the barrier prevents the passage of a 4-in diameter sphere, 
where any portion of the sphere is within 4 inches of the floor or ground surface. 

SECTION 1014 HANDRAILS

1014.1 Where required. Handrails serving flights of stairways, ramps, stepped aisles and ramped aisles shall be adequate in strength and 
attachment in accordance with section 1607.8 

1607.8.1 Handrails and guards. Handrails and guards shall be designed and constructed to resist a linear load of 50 pounds per linear foot in 
accordance with section 4.5.1.1 of ASCE 7. 

1607.8.1 Concentrated load. Handrails and guards shall be designed and constructed to resist a concentrated load of 200 pounds in 
accordance with section 4.5.1.1 of ASCE 7. 

1607.8.1.2 Intermediate rails. Intermediate rails (all those except handrails) shall be designed to resist a concentrated load of 50 pounds in 
accordance with section 4.5.1 of ASCE 7.

1014.2 Height. Handrail height, measured above stair tread nosing, or finish surface of ramp, shall be uniform, not less than 34 inches and not 
more than 38 inches.

1014.3.1 Handrail grasp-ability (type I). Handrails with a circular cross section shall have an outside diameter of not less than 1-1/4 inches 
and not greater than 2 inches. 

1014.4 Continuity. Handrail gripping surfaces shall be continuous, without interruption by newel post or other obstructions.  
1014.6 Handrail Extensions. Handrails shall return to a wall guard or the walking surface or shall be continuous between flights of stairs for or 

ramp run. Where handrails are not continuous between flights the handrail shall extend horizontally not less than 12 inches beyond t
he top riser and continue to slope for the depth of one tread beyond the bottom riser. At ramps where handrails are not continuous 
between runs, the handrails shall extend horizontally above the landing 12 inches minimum beyond the top and bottom of ramp runs. 
The extensions of the handrails shall be in the same direction of the flights of stairs and stairways and the ramp runs at ramps.  

1014.7 Clearance. Clear space between a handrail and a wall or other surface shall be not less than  1 ½ inches. A handrail and a wall or other
surface adjacent to the handrail shall be free of any sharp or abrasive elements. 

1014.8 Projections. On ramps and on ramped aisles that are part of an accessible route, the clear width between handrails shall be 36 inches 
minimum. Projections 

SECTION 1015 GUARDS

1015.2 Where required. Guards shall be located along open-sided walking surfaces, included mezzanines, equipment platforms, aisles, stairs, 
ramps and landings that are located more than 30 inches measured vertically to the floor or grade below at any point within 36 inches 
horizontally to the edge of the open side. Guards shall be adequate in strength and attachment in accordance with section 1607.8.

1015.3 Height. Required guards shall be not less than 42” high, measured vertically as follows:
1. From adjacent walking surfaces
3. On ramps and ramped aisles, from the ramp surface at the guard. 

1015.4 Opening limitations. Required guards shall not have openings that allow passage of a spere 4 inches in diameter from the walking 
surface to the required guard height. 

1015.4.1 From a height of 36” to 42” guards shall not have openings that allow passage of a sphere 4 3/8 inches in diameter. 

1607 STRUCTURAL DESIGN (1607.8 Loads on handrails, guards grab bars and seats)

1607.8.1 Handrails and guards. Handrails and guards shall be designed and constructed to resist a linear load of 50 pounds per linear foot in 
accordance with section 4.5.1.1 of ASCE 7. 

1607.8.1.1 Concentrated load. Handrails and guards shall be designed and constructed to resist a concentrated load of 200 pounds in 
accordance with section 4.5.1.1 of ASCE 7. 

1607.8.1.2 Intermediate rails. Intermediate rails (all those except handrails) shall be designed to resist a concentrated load of 50 pounds in 
accordance with section 4.5.1 of ASCE 7.
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SCOGNIZANT NOTE:

THE CONTRACTOR SHALL BE COGNIZANT THAT THIS IS A REMODEL 
PROJECT AND AS SUCH, CERTAIN ITEMS CANNOT BE FULLY 
ILLUSTRATED NOR EXPLAINED WITHOUT FIELD OBSERVATION.  
THEREFORE BEFORE SUBMITTING A PROPOSAL, THE CONTRACTOR 
SHALL VISIT AND EXAMINE THE PROJECT IN EVERY DETAIL AS 
PERTAINS TO THIS PROJECT AND MAKE ALLOWANCES IN THEIR 
PROPOSAL FOR ALL CONDITIONS THAT WILL AFFECT THE WORK 
INDICATED IN THE PROJECT MANUAL AND CONTRACT DOCUMENTS.

COORDINATION NOTE
IT IS ABSOLUTELY NECESSARY THAT ALL TRADES COORDINATE 
WITH EACH OTHER AND VERIFY THAT THERE ARE NO CONFLICTS IN 
LOCATION OF DUCTS, CONDUITS,  SPRINKLER HEADS, DIFFUSERS, 
ELECTRICAL BOXES, EQUIPMENT, AND OTHER ITEMS THROUGHOUT 
THIS PROJECT BEFORE FINAL PLACEMENT OF MATERIALS.
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(E) VEHICLE ENTRY AND GUEST 
SEATING TICKET VENDOR AREA.

SEE SHEET F1.2 
FOR FIELD GRADE

(N)  TOP OF CURB ELEV. 
TO MATCH FIELD - SEE TURF DWGS

EXISTING BLEACHERS, WALKWAY & 7'-6" RETAINING WALL 

TRANSFORMER & GENERATOR PAD, SEE 
ELECTRICAL LIGHTING PLANS AND 
SPECIFICATIONS FOR ADDITIONAL WORK 

CONCRETE RETAINING WALL AND 
FOOTING SYSTEM, SEE STRUCTURAL 
FOR ADDITIONAL INFORMATION 

(N) EDGE OF TURF CONTINUOUS TO CURB. 
SEE TURF DRAWINGS  FOR TURF DRAINAGE 
AND OVERALL SITE DRAINAGE

SOCCER FIELD LIMITS (210'-0"x354'-0")

FOOTBALL FIELD LIMITS (160'-0"x360'-0")

42" GUARD RAIL REQUIRED ON THE TOP 
OF RETAINING WALLS AND ACROSS THE 
FRONT OF THE FUTURE BLEACHERS. 

SEE SHEET F1.1, TURF MNFG 
DRAWINGS & SPECS. FOR DETAILS.  

42" GUARD RAIL REQUIRED ON THE 
TOP OF RETAINING WALLS .

(E) PANEL RISER RELOCATED TO RACK 
WITH NEW CONTROL EQUIPMENT

_____3

A2.1

9

A2.1

(N) LIGHT POLE S1, SEE LIGHTING & 
ELECTRICAL PLANS FOR ADDITIONAL DETAILS. 

NEW LIGHT POLE S2, SEE LIGHTING & 
ELECTRICAL PLANS FOR ADDITIONAL DETAILS.

NEW LIGHT POLE S3, SEE LIGHTING & 
ELECTRICAL PLANS FOR ADDITIONAL 
DETAILS.

NOTE: CONTRACTOR TO VERIFY FINAL LOCATION 
OF ALL LIGHT POLES WITH EXISTING CONDITIONS 
PRIOR TO NECESSARY WORK FOR POLE 
INSTALLATION.

NEW LIGHT POLE N1, SEE LIGHTING & 
ELECTRICAL PLANS FOR ADDITIONAL DETAILS.

NEW LIGHT POLE N4, SEE LIGHTING & ELECTRICAL 
PLANS FOR ADDITIONAL DETAILS.

CONTRACTOR TO REGRADE EXISTING 
FIELD BERM AT EDGE OF NEW 
CONSTRUCTION 

CONTRACTOR TO REGRADE EXISTING 
FIELD BERM AT EDGE OF NEW 
CONSTRUCTION, SEE CIVIL  

BENCHMARK ELEVATION AT EXISTING 
RETAINING WALL 3970.27'. FINISHED FIELD 
ELEVATION +/- 7'-6" BELOW WALL, SEE TURF 
CONSULTANT DRAWINGS FOR SPECIFIC 
FIELD ELEVATIONS 

TOP OF RETAINING WALL = 3970.27'. 
SEE CIVIL

(N) DRAINAGE SYSTEM REQUIRED FOR 
ENTIRE FIELD. SEE DETAILS, CONSULTANT 
DWGS & SPECS. SEE SHEET F1.1 

TOP OF CURB = 3970.27'.
SEE CIVIL

(E) MAN HOLE

4" CONC. SLAB 
SEE STRUCT

NOTE: CONTRACTOR TO VERIFY SPRINKLER LINE 
LOCATIONS AND EXISTING ELECTRICAL 
LOCATIONS PRIOR TO WORK.

_____3

A2.1

D
U

G
O

U
T

LOCATE EXISTING IRRIGATION 
WATER LINES & WATER MAIN

LOCATE EXISTING 
ELECTRICAL WIRE

(E) FENCE LOCATION; TO BE PAINTED 
DARK BRONZE, SEE SPEC

(E) TICKET BOOTH

(E) FENCE

(E) PLAY CLOCK ON POST

(E) GATE; TO BE PAINTED DARK 
BRONZE, SEE SPEC 

N1

N2

S3

S2

S1

(E) BUILDINGS

(E) DATA JUNCTION; RELOCATED OUTSIDE OF 
PROPOSED DRIVEWAY

TOP OF RETAINING WALL = 3970.27'. 
SEE CIVIL

BENCHMARK ELEVATION AT EXISTING 
RETAINING WALL 3970.27'. FIELD ELEVATION +/-
7'-6" BELOW WALL, SEE TURF CONSULTANT 
DRAWINGS FOR SPECIFIC FIELD ELEVATIONS 

TOP OF RETAINING WALL = 3970.27'. 
SEE CIVIL

TOP OF RETAINING WALL = 3970.27'. 
SEE CIVIL

D
N

_____3

A2.1
_____3

A2.1

2

A2.1

1

A2.1

1

A2.1

1

A2.1

CENTERLINE OF 
EXISTING BLEACHERS

N3

N4

(E) GATE (N) GATE TO MATCH EXISTING FENCING & 
GATE SYSTEMS. ALIGN WITH NEW RAMP

4

A2.1

(E) FENCE TO BE PAINTED DARK 
BRONZE, SEE SPEC 

A1.3 3

(N) EVENT POWER

NEW LIGHT POLES N2 & N3, SEE LIGHTING & ELECTRICAL PLANS FOR 
ADDITIONAL DETAILS.

(E) RELOCATED PLAY CLOCK ON 
RETAINING WALL NORTH OF DUGOUT AREA

4

A1.3

(N) 10' GATE IN EXISTING FENCE; TO BE 
PAINTED DARK BRONZE, SEE SPEC 

(N) HANDRAILS TO EXTEND 12" 
BEYOND END OF RAMP

(N) CONCRETE RETAINING WALL AND 
FOOTING SYSTEM, SEE STRUCTURAL FOR 
ADDITIONAL INFORMATION 

(N) ASPHALT RAMP
MAX SLOPE 1:12

(N) RAILING TO BE PAINTED DARK BRONZE; 
SEE SPEC

(E) RAILING TO BE PAINTED 
DARK BRONZE; SEE SPEC

PRIOR TO BEGINNING SITE EXCAVATION, THE CONTRACTOR 
IS TO PLACE ALL NECESSARY ELEVATION MARKERS AND 
PLAN LOCATIONS FOR FINISHED GRADE OF FIELD TURF, 
RETAINING WALLS, RAMPS, SLABS AND LIGHT POLE BASE 
ELEVATIONS AND NOTIFY THE OWNER AND DESIGN TEAM OF 
ANY INCONSISTENCY'S PRIOR TO BEGINNING OF WORK. IF 
NOT COMPLETED IT IS THE RESPONSIBILITY OF THE 
CONTRACTOR TO REPAIR, MOVE OR REPLACE ANY 
INCONSISTENCIES IN THE LAYOUT.

1

S0.2

1

S0.2

1

S0.2

1

S0.2

1

S0.2

1

S0.2

VERIFY RAILING & GUARDRAIL LENGTH 
ON SITE AFTER RAMP COMPLETION

THE NEW EMERGENCY BACKUP GENERATOR IS TO BE A 
GAS SYSTEM. CONTRACTOR TO TIE GENERATOR INTO THE 
EXISTING THREE INCH SERVICE LINE WHICH RUNS 
DIRECTLY BEHIND THE STADIUM AND FEEDS THE HAC AND 
PE CENTER. INSTALL IN ACCORDANCE WITH 
NORTHWESTERN ENERGY’S STANDARDS.

GUARDRAIL TO BE CONSTRUCTED 
AS INDIVIDUAL UNITS

HANDRAILS MAX LENGTH 30' , 
PLACE SLIPJOINT AT EVERY 
CONNECTION JOINT

(N) DRAINAGE SYSTEM REQUIRED FOR 
ENTIRE FIELD. SEE DETAILS, CONSULTANT 
DWGS & SPECS. SEE SHEET F1.1 

2

A2.1

4" CONC. SLAB 
SEE STRUCT

1

A2.1

DUGOUT

4" CONC. SLAB 
SEE STRUCT

TOP OF RETAINING WALL = VARIES. 
SEE CIVIL

1
S0.2

SIM

(N) DRAINAGE SYSTEM REQUIRED FOR 
ENTIRE FIELD. SEE DETAILS, CONSULTANT 
DWGS & SPECS. SEE SHEET F1.1 

(N) DRAINAGE SYSTEM REQUIRED FOR 
ENTIRE FIELD. SEE DETAILS, CONSULTANT 
DWGS & SPECS. SEE SHEET F1.1 

(N) DRAINAGE SYSTEM REQUIRED FOR 
ENTIRE FIELD. SEE DETAILS, CONSULTANT 
DWGS & SPECS. SEE SHEET F1.1 

REFER TO TURF DRAWINGS & 
GC SHOP DRAWINGS FOR 
TURF LAYOUT
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SCOGNIZANT NOTE:

THE CONTRACTOR SHALL BE COGNIZANT THAT THIS IS A REMODEL 
PROJECT AND AS SUCH, CERTAIN ITEMS CANNOT BE FULLY 
ILLUSTRATED NOR EXPLAINED WITHOUT FIELD OBSERVATION.  
THEREFORE BEFORE SUBMITTING A PROPOSAL, THE CONTRACTOR 
SHALL VISIT AND EXAMINE THE PROJECT IN EVERY DETAIL AS 
PERTAINS TO THIS PROJECT AND MAKE ALLOWANCES IN THEIR 
PROPOSAL FOR ALL CONDITIONS THAT WILL AFFECT THE WORK 
INDICATED IN THE PROJECT MANUAL AND CONTRACT DOCUMENTS.

COORDINATION NOTE
IT IS ABSOLUTELY NECESSARY THAT ALL TRADES COORDINATE 
WITH EACH OTHER AND VERIFY THAT THERE ARE NO CONFLICTS IN 
LOCATION OF DUCTS, CONDUITS,  SPRINKLER HEADS, DIFFUSERS, 
ELECTRICAL BOXES, EQUIPMENT, AND OTHER ITEMS THROUGHOUT 
THIS PROJECT BEFORE FINAL PLACEMENT OF MATERIALS.

REVISIONS

G
:\

P
ro

je
c
ts

\7
0
4
1
0
4
 C

a
rr

o
ll 

C
o
lle

g
e
 N

e
ls

o
n
 S

ta
d
iu

m
 (

2
0
2
3
)\

0
3
 D

e
s
ig

n
 -

 D
ra

w
in

g
s
 -

 S
p
e
c
s
\3

 -
 R

e
v
it
-2

0
2
3
\N

E
L
S

O
N

 S
T

A
D

IU
M

 2
0
2
3
.r

v
t

1
0
/1

2
/2

0
2
3
 1

0
:0

2
:2

9
 A

M

JE

RJ

10-13-23

A1.1

70.41.03

C
A

R
R

O
L
L

 C
O

L
L

E
G

E
N

E
L

S
O

N
 S

T
A

D
IU

M
 -

F
IE

L
D

 &
 L

IG
H

T
IN

G
 B

ID
 S

E
T

1
8

5
7
 N

. 
B

e
n
to

n
 A

ve
. 

H
e

le
n

a
, 
M

T
 5

9
6
0
1

O
V

E
R

A
L
L

 P
L

A
N

1" = 20'-0"
1

UPPER BLEACHERS

# DATE



40' - 3 5/8" 14' - 6" 3' - 0"

SOCCER FIELD

354' - 0"
3' - 0"

(SPECTATOR RESTRAINING LINE)
20' - 0" NCAA REQ'MT

1' - 0"

16' - 0"

1' - 0"

_____3

A2.1

9

A2.1

9'
 - 

9"
58

' -
 9

"
30

2'
 - 

0"

NOTE: CONTRACTOR TO VERIFY FINAL LOCATION 
OF ALL LIGHT POLES WITH EXISTING CONDITIONS 
PRIOR TO NECESSARY WORK FOR POLE 
INSTALLATION.

FOOTBALL FIELD

180' - 0"

FOOTBALL FIELD

180' - 0"

9'
 - 

9"
57

' -
 7

"
99

' -
 9

"

16
' -

 8
 1

/2
"

18
' -

 3
 1

/2
"

45
' -

 0
"

41
' -

 5
"

30
' -

 0
"

30
' -

 0
"

5'
 - 

0"
30

' -
 0

"
5'

 - 
0"

17
' -

 9
"

12
' -

 0
"

4" CONC. 
SLAB

16' - 8 1/2"

8' - 0"

210' - 0" 210' - 0"

NOTE: CONTRACTOR TO VERIFY SPRINKLER LINE 
LOCATIONS AND EXISTING ELECTRICAL 
LOCATIONS PRIOR TO WORK.

DUGOUT

D
U

G
O

U
T

13
' -

 0
"

10' - 9"

N1

N2

S3

S2

S1

52
' -

 0
"

0'-0" MATCH FIELD

T.O. CURB

0'- 0" MATCH FIELD

T.O. SLAB

12
1'

 - 
5"

135.00°

13
5.

00
°

5'- 0"

LANDING

2'- 6"

LANDING

+/- 0'- 0"

LANDING

5'- 6"

T.O. WALL

3'- 0"

T.O. WALL

D
N

0'- 6"

T.O. WALL

13
5.

00
°

13
5.

00
°

67' - 1" 56' - 5 1/2" 24' - 0" 125' - 0" 24' - 0" 56' - 5 1/2" 67' - 0"

15
' -

 0
"

15
' -

 0
"

_____3

A2.1
_____3

A2.1

0'- 0" MATCH FIELD

T.O. SLAB

2

A2.1

1

A2.1

1

A2.1

CENTERLINE OF 
EXISTING BLEACHERS

N3

N4

0'-0" MATCH FIELD

T.O. CURB

VARIES

T.O. WALL

7'-6"

T.O. WALL

7'-6"

T.O. WALL

7'-6"

T.O. WALL

7'-6"

T.O. WALL

7'-6"

T.O. WALL

7'-6"

T.O. WALL

4

A2.1

A1.3 3

24
' - 

0 1
/2"

FIELD ELEVATION 0'-0" = 
ELEVATION AT CROWN OF 
FIELD (3963.30'). SEE F1.2 

FIELD GRADING PLAN FOR 

ACTUAL HEIGHTS
4

A1.3

4

A1.3

1:12 SLOPE

1

S0.2

1

S0.2

1

S0.2

1

S0.2

1

S0.2

1

S0.2

0'-0" MATCH FIELD

T.O. CURB

2

A2.1
SIM

2

A2.1

1

A2.1

0'-0" MATCH FIELD

T.O. CURB

135.00°

135.00°

25
0'

 - 
0"

V
E

R
5'

 - 
6"

200' - 0" 200' - 0"

VER
5' - 6"

VER
5' - 6"

V
E

R
5'

 - 
6"

10
' -

 6
 1

/2
"

10' - 6 1/2"

17
' - 

6"

40' - 8"

9'
 - 

0"

9'
 - 

0"

45' - 0" 18' - 3 1/2"

1
S0.2

(N) LIGHT POLE S1, SEE LIGHTING & 
ELECTRICAL PLANS FOR ADDITIONAL DETAILS.

ASSUMED GRADE = 3,973.00' (FROM 2011 DWGS)
VERIFY IN FIELD

NEW LIGHT POLE S2, SEE LIGHTING & ELECTRICAL 
PLANS FOR ADDITIONAL DETAILS.

ASSUMED GRADE = 3,979.77' (FROM 2011 DWGS)
VERIFY IN FIELD

NEW LIGHT POLE S3, SEE LIGHTING & 
ELECTRICAL PLANS FOR ADDITIONAL DETAILS. 

ASSUMED GRADE = 3,980.00' (FROM 2011 DWGS) 
VERIFY IN FIELD

NEW LIGHT POLE N1, SEE LIGHTING & ELECTRICAL 
PLANS FOR ADDITIONAL DETAILS.

ASSUMED GRADE = 3,965.00' (FROM 2001 DWGS) 
VERIFY IN FIELD

NEW LIGHT POLE N4, SEE LIGHTING & ELECTRICAL 
PLANS FOR ADDITIONAL DETAILS.

ASSUMED GRADE = 3,967.50' (FROM 2001 DWGS)
VERIFY IN FIELD

NEW LIGHT POLES N2 & N3, SEE LIGHTING & ELECTRICAL PLANS FOR
ADDITIONAL DETAILS.

ASSUMED GRADE = 3,965.00' (FROM 2001 DWGS)
VERIFY IN FIELD

SLOPE CONC SLAB 1/8" PER 12"

0'- 0" MATCH FIELD

T.O. SLAB

REFER TO TURF DRAWINGS & 
GC SHOP DRAWINGS FOR 
TURF LAYOUT
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THE CONTRACTOR SHALL BE COGNIZANT THAT THIS IS A REMODEL 
PROJECT AND AS SUCH, CERTAIN ITEMS CANNOT BE FULLY 
ILLUSTRATED NOR EXPLAINED WITHOUT FIELD OBSERVATION.  
THEREFORE BEFORE SUBMITTING A PROPOSAL, THE CONTRACTOR 
SHALL VISIT AND EXAMINE THE PROJECT IN EVERY DETAIL AS 
PERTAINS TO THIS PROJECT AND MAKE ALLOWANCES IN THEIR 
PROPOSAL FOR ALL CONDITIONS THAT WILL AFFECT THE WORK 
INDICATED IN THE PROJECT MANUAL AND CONTRACT DOCUMENTS.

COORDINATION NOTE
IT IS ABSOLUTELY NECESSARY THAT ALL TRADES COORDINATE 
WITH EACH OTHER AND VERIFY THAT THERE ARE NO CONFLICTS IN 
LOCATION OF DUCTS, CONDUITS,  SPRINKLER HEADS, DIFFUSERS, 
ELECTRICAL BOXES, EQUIPMENT, AND OTHER ITEMS THROUGHOUT 
THIS PROJECT BEFORE FINAL PLACEMENT OF MATERIALS.
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RETAINING WALL
3970' - 3"

RETAINING WALL
3970' - 3"

6' - 0" 23' - 9" ASPHALT RAMP

+/- 5'-0"

5' - 0" 30' - 0" ASPHALT RAMP

+/- 2'-6"

5' - 0" 30' - 0" ASPHALT RAMP 13' - 0" 17' - 0" 35' - 11" 5' - 6"

+/
- 7

' -
 6

"

_____9

A2.1

NORTH STADIUM 
WALKWAY +/- 3969'-3"

OPENING

30' - 0"
MAX SLOPE 1:12 W/ HEAVY BROOM 
FINISH; SEE SPEC

(N) GUARDRAIL TO BE 
PAINTED DARK BRONZE; 
SEE SPEC

(N) RAMP DASH BEYOND 
RETAINING WALL

(N) GUARDRAIL / HANDRAIL TO BE 
PAINTED DARK BRONZE; SEE SPEC

1' - 0" O.H.

7

A2.1

5

A2.1

7

A2.1

FIELD

3962'-9"

RELOCATE EXISTING 
SCORE CLOCK 
ATTACHED TO 4" 
SQUARE STEEL TUBE

VERIFY RAILING & GUARDRAIL LENGTH 
ON SITE AFTER RAMP COMPLETION

GUARDRAIL TO BE CONSTRUCTED AS 
INDIVIDUAL UNITS

HANDRAILS MAX LENGTH 30' , 
W/ POSTS @ 5'-0" MAX
PLACE SLIPJOINT AT EVERY CONNECTION JOINT

CONC CURB

SLOPE RETAINING WALL TO 
FOLLOW GRADE - SEE CIVIL

MAX SLOPE 1:12 W/ HEAVY BROOM 
FINISH; SEE SPEC

MAX SLOPE 1:12 W/ HEAVY BROOM 
FINISH; SEE SPEC

RETAINING WALL
3970' - 3"

1' - 0" O.H.

1' - 0" O.H.

(N) GUARDRAIL TO BE 
PAINTED DARK BRONZE; 
SEE SPEC

(N) HANDRAILING TO BE 
PAINTED DARK BRONZE; SEE 
SPEC

2' - 10" 17' - 9" ASPHALT RAMP

+/- 2'-6"

5' - 0" 30' - 0" ASPHALT RAMP

+/- 2'-6"

5' - 0" 30' - 0" ASPHALT RAMP 13' - 0"

5

A2.16

A2.1

MAX SLOPE 1:12 W/ HEAVY 
BROOM FINISH; SEE SPEC

NORTH STADIUM 
WALKWAY +/- 3969'-3"

FIELD

3962'-9"

SEE FIG. 505.5 ON ADA SHEET 
FOR CONNECTION TO 
RETAINING WALL

VERIFY RAILING & GUARDRAIL LENGTH ON 
SITE AFTER RAMP COMPLETION

GUARDRAIL TO BE CONSTRUCTED 
AS INDIVIDUAL UNITS

HANDRAILS MAX LENGTH 30' , 
W/ POSTS @ 5'-0" MAX
PLACE SLIPJOINT AT EVERY CONNECTION JOINT

MAX SLOPE 1:12 W/ HEAVY 
BROOM FINISH; SEE SPEC

MAX SLOPE 1:12 W/ HEAVY 
BROOM FINISH; SEE SPEC
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THE CONTRACTOR SHALL BE COGNIZANT THAT THIS IS A REMODEL 
PROJECT AND AS SUCH, CERTAIN ITEMS CANNOT BE FULLY 
ILLUSTRATED NOR EXPLAINED WITHOUT FIELD OBSERVATION.  
THEREFORE BEFORE SUBMITTING A PROPOSAL, THE CONTRACTOR 
SHALL VISIT AND EXAMINE THE PROJECT IN EVERY DETAIL AS 
PERTAINS TO THIS PROJECT AND MAKE ALLOWANCES IN THEIR 
PROPOSAL FOR ALL CONDITIONS THAT WILL AFFECT THE WORK 
INDICATED IN THE PROJECT MANUAL AND CONTRACT DOCUMENTS.

COORDINATION NOTE
IT IS ABSOLUTELY NECESSARY THAT ALL TRADES COORDINATE 
WITH EACH OTHER AND VERIFY THAT THERE ARE NO CONFLICTS IN 
LOCATION OF DUCTS, CONDUITS,  SPRINKLER HEADS, DIFFUSERS, 
ELECTRICAL BOXES, EQUIPMENT, AND OTHER ITEMS THROUGHOUT 
THIS PROJECT BEFORE FINAL PLACEMENT OF MATERIALS.
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TURF INSTALLATION,SEE SHEET F1.2

SUB GRADE, SEE TURF 
DRAWINGS & SPECIFICATIONS 
FOR DETAILS,SEE SHEET F1.2

PERIMETER DRAIN , SEE TURF DRAWINGS & 
PROJECT SPECIFICATIONS FOR TYPE & 
LAYOUT. SEE SHEET F2.1

EXISTING HOME SIDE RETAINING WALL

SEE SHEET F1.2  FOR GRADES

F
R

O
M

 F
IE

LD

7'
-6

"+
/-

TOP OF EXISTING RETAINING WALL 3970.27', SEE SHEET C1.1

(E) FACEMOUNTED GUARDRAIL

SYNTHETIC TURF 
EDGE ANCHOR

ANCHORE GUARDRAIL TO 
TOP OF RETAINING WALL  
CONCRETE - SEE STRUCT

4"
4"

5"
5"

5"
5"

5"

1-1/2" GUARD RAIL AT 3'-6" 
ABOVE WALKWAY

(6) 1" GUARD RAIL 
INTERMEDIATES AT 5" O.C. 

1-1/2" VERTICAL PIPE, WELD 
AT 5'-0" O.C. ALONG LENGTH 
OF GUARDRAIL TYP. 

3'
 - 

0"

VERIFY RAILING & GUARDRAIL 
LENGTH ON SITE AFTER RAMP 
COMPLETION

GUARDRAIL TO BE 
CONSTRUCTED AS 
INDIVIDUAL UNITS

GRADE AT SPECIFIED 
LOCATIONS

FILL PIPE W/CONC. PROVIDE 
CONVEX CAP @ TOP

6" DIA SCHED. 40 STEEL PIPE BOLLARD.  
SHOP PRIME & FIELD PAINT YELLOW (2) 
COATS. APPLY REFLECTIVE TAPE IN 
BARBER POLE PATTERN

SET BOLLARD IN CONCRETE & 
PROVIDE SLOPE TOP TO MEET 
ADJACENT PAVEMENT

3" MIN. CONC. COVER 
AROUND STEEL

DIA HOLE

(2) L'S 4" X 4" X 1/4" X 8" LONG
WELD TO PIPE

3"
2'

 - 
6"

3'
 - 

6"

6"

HELENA, MONTANA    TEL 406-447-5000
CIVIL:  ROBERT PECCIA & ASSOCIATES

STRUCTURAL:  CWG ENGINEERING
HELENA, MONTANA  TEL 406-442-2350

ARCHITECT:  CWG, P.C. ARCHITECTS
HELENA, MONTANA  TEL 406-443-2340

CARROLL COLLEGE - NELSON STADIUM TURF & LIGHTS

www.cwg-architects.com

ELECTRICAL: GPD ENGINEERS 
GREAT FALLS, MONTANA  TEL 406-452-9558

8' - 0"

4'
 - 

0"

PROJECT TEAM

LIGHTING:  STANTEC
SEATTLE, WASHINGTON  TEL 206-224-3667

TURF:  DA HOGAN & ASSOCIATES 
SEATTLE, WASHINGTON  TEL 206-285-0400

NOTE: PLACE SIGN FACING BENTON AVENUE NEAR COLLEGE ENTRANCE CLOSEST TO RAIL ROAD TRACKS

CONTRACTOR: DICK ANDERSON CONSTRUCTION
HELENA, MONTANA  TEL 406-443-3225
www.daconstruction.com

1' - 0"

4'
 - 

0"

TURF; SEE MAN. SPEC FOR ADD'L INFO

CONC SLAB EDGE; SEE 
STRUCTURE FOR ADD'L INFO

4"  CONC SLAB; SEE 
PLANS FOR LOCATIONS

SEE DA HOGAN 3/F2.3 FOR 
ADD'L INFO

SYNTHETIC TURF 
EDGE ANCHOR

PERIMETER DRAIN , SEE TURF DRAWINGS & 
PROJECT SPECIFICATIONS FOR TYPE & 
LAYOUT. SEE SHEET F2.1

RETAINING WALL
3970' - 3"

DUGOUT

8' - 0" 1' - 0"

F
R

O
M

 F
IE

LD

7'
 - 

6"
 +

/-

TOP ELEVATION 3970.27' 
SEE SHEET C1.1

RETAINING WALL 
SEE STRUCT

WEEP HOLES EVERY 8'

DRAINAGE PIPING

PHASE 1 GRAVEL

DAMPPROOFING MEMBRANE

ATTACH GUARDRAIL TO 
TOP OF RETAINING WALL

_____1

A2.1

_____5

A2.1

GUARDRAIL TO BE CONSTRUCTED 
AS INDIVIDUAL UNITS

ANCHORE GUARDRAIL TO 
TOP OF RETAINING WALL  
CONCRETE , TYP.

1-1/2" HANDRAIL AT 3'-0" 
ABOVE WALKWAY

1-1/2" VERTICAL PIPE, WELD 
AT 5'-0" O.C. ALONG LENGTH 
OF GUARDRAIL TYP. 

3'
 - 

0"
 T

.O
. H

A
N

D
R

A
IL

2'
 - 

11
 1

/4
"

VERIFY RAILING & GUARDRAIL 
LENGTH ON SITE AFTER RAMP 
COMPLETION

ANCHORE GUARDRAIL TO 
TOP OF RETAINING WALL  
CONCRETE SEE STRUCT

CONCRETE TO VERY AT 
SPECIFIED LOCATIONS

1-1/2" GUARD RAIL AT 3'-6" 
ABOVE WALKWAY

1-1/2" HAND RAIL AT 3'-0" 
ABOVE WALKWAY WITH  
3" SPACE BETWEEN 
HANDRAIL & GUARDRAIL 
TYP.

(6) 1" GUARD RAIL 
INTERMEDIATES AT 5" O.C. 

1-1/2" VERTICAL PIPE, WELD 
AT 5'-0" O.C. ALONG LENGTH 
OF GUARDRAIL TYP. 

2 1/4" 2 1/4"

4 1/2"

6"
2'

 - 
3"

3"
6"

3'
 - 

6"
 T

.O
. G

U
A

R
D

R
A

IL

4"
4"

5"
5"

5"
5"

5"

2 
1/

4"

3" CLEAR

1 1/2"
1 1/2"

VERIFY RAILING & GUARDRAIL 
LENGTH ON SITE AFTER RAMP 
COMPLETION

GUARDRAIL & HANDRAIL MAX 
LENGTH 30' , PLACE SLIPJOINT 
AT EVERY CONNECTION JOINT

TURF; SEE MAN. SPEC FOR ADD'L INFO

CONC CURB;
SEE DA HOGAN 3/F2.3 FOR 
ADD'L INFO

SYNTHETIC TURF 
EDGE ANCHOR

1'
 - 

0"

1' - 0"

PERIMETER DRAIN , SEE TURF DRAWINGS & 
PROJECT SPECIFICATIONS FOR TYPE & 
LAYOUT. SEE SHEET F2.1
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SCOGNIZANT NOTE:

THE CONTRACTOR SHALL BE COGNIZANT THAT THIS IS A REMODEL 
PROJECT AND AS SUCH, CERTAIN ITEMS CANNOT BE FULLY 
ILLUSTRATED NOR EXPLAINED WITHOUT FIELD OBSERVATION.  
THEREFORE BEFORE SUBMITTING A PROPOSAL, THE CONTRACTOR 
SHALL VISIT AND EXAMINE THE PROJECT IN EVERY DETAIL AS 
PERTAINS TO THIS PROJECT AND MAKE ALLOWANCES IN THEIR 
PROPOSAL FOR ALL CONDITIONS THAT WILL AFFECT THE WORK 
INDICATED IN THE PROJECT MANUAL AND CONTRACT DOCUMENTS.

COORDINATION NOTE
IT IS ABSOLUTELY NECESSARY THAT ALL TRADES COORDINATE 
WITH EACH OTHER AND VERIFY THAT THERE ARE NO CONFLICTS IN 
LOCATION OF DUCTS, CONDUITS,  SPRINKLER HEADS, DIFFUSERS, 
ELECTRICAL BOXES, EQUIPMENT, AND OTHER ITEMS THROUGHOUT 
THIS PROJECT BEFORE FINAL PLACEMENT OF MATERIALS.
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SECTION @ NEW TURF & EXISTING BLEACHER RETAINING WALL
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HANDRAIL MOUNTED @ RAMP

1" = 1'-0"
7

GUARDRAIL & HANDRAIL
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GENERAL STRUCTURAL NOTES:
THESE DRAWINGS HAVE BEEN PREPARED SOLELY FOR USE IN THE CONSTRUCTION OF PHASE 1 NELSON 
STADIUM - FIELD & LIGHTING PROJECT AT THE LOCATION OF CARROLL COLLEGE CAMPUS, 1857 N BENTON 
AVENUE, HELENA, MT. POSSESSION OF THESE DRAWINGS DOES NOT GRANT A LICENSE TO CONSTRUCT OR 
FABRICATE THE WHOLE, OR PARTS OF THIS PROJECT IN OTHER LOCATIONS.

STRUCTURAL DRAWINGS ARE A PORTION OF THE CONTRACT DOCUMENTS AND ARE INTENDED TO BE USED 
WITH ARCHITECTURAL, MECHANICAL, ELECTRICAL, AND SITE CIVIL DRAWINGS. THE CONTRACTOR IS 
RESPONSIBLE FOR COORDINATING THE REQUIREMENTS FROM THESE DRAWINGS INCLUDING BUT NOT 
LIMITED TO DIMENSIONS, BLOCKOUTS, OPENINGS, SLEEVES, EMBEDDED ITEMS, ETC. INTO THEIR SHOP 
DRAWINGS AND WORK. NOTIFY THE ARCHITECT/STRUCTURAL ENGINEER OF RECORD OF ANY 
DISCREPANCIES OR IF ACTUAL CONDITIONS DIFFER FROM THOSE SHOWN OR NOTED.

THE CONTRACTOR SHALL FURNISH THE PRODUCTS SPECIFIED ON THE DRAWINGS. SUBSTITUTIONS WILL BE 
CONSIDERED ONLY IF THE CONTRACTOR PROVIDES DOCUMENTAION TO PROVE THE ALTERNATIVE EQUALS 
OR EXCEEDS THE STRUCTURAL PERFORMANCE CHARACTERISTICS OF THE SPECIFIED PRODUCT.

CODE REQUIREMENTS:
ALL WORK SHALL BE IN STRICT COMPLIANCE WITH:

A. 2021 INTERNATIONAL BUILDING CODE (IBC) AS AMENDED BY THE STATE OF MONTANA 
(INTERNATIONAL BUILDING CODE, 2021 EDITION, EFFECTIVE JUNE 9, 2022)

B. ALL OTHER STATE AND LOCAL BUILDING REQUIREMENTS THAT APPLY.

TEMPORARY CONDITIONS:
CONTRACTOR SHALL PROVIDE ALL NECESSARY TEMPORARY SUPPORT PRIOR TO COMPLETION OF VERTICAL 
AND LATERAL LOAD SYSTEMS. MORRISON-MAIERLE HAS NOT BEEN RETAINED TO PROVIDE ANY SERVICES 
RELATED TO JOB SITE SAFETY PRECAUTIONS, OR TO REVIEW THE MEANS, METHODS, TECHNIQUES, 
SEQUENCES, OR PROCEDURES FOR THE CONTRACTOR TO PERFORM WORK. UNLESS WE ARE SPECIFICALLY 
RETAINED AND COMPENSATED TO DO OTHERWISE, OUR WORK IS LIMITED TO THE FINAL DESIGN OF THE 
WORK DESCRIBED ON OUR DRAWINGS FOR THIS PROJECT.

CONTRACTOR'S CONSTRUCTION AND/OR ERECTION SEQUENCES SHALL RECOGNIZE AND CONSIDER THE 
EFFECTS OF THERMAL MOVEMENTS OF STRUCTURAL ELEMENTS DURING THE CONSTRUCTION PERIOD.

EXISTING CONDITIONS:
EXISTING BUILDING/SITE DIMENSIONS AND ASSUMED CONDITIONS ARE TO BE VERIFIED IN THE FIELD AND ARE 
THE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR SHALL NOTIFY THE ARCHITECT/STRUCTURAL 
ENGINEER OF RECORD OF ALL DISCREPANCIES WHICH REQUIRE A SIGNIFICANT CHANGE IN THE DESIGN 
AND/OR CONSTRUCTION FROM THAT SHOWN ON THE DRAWINGS.

ASSUMED FUTURE CONSTRUCTION:
VERTICAL: NONE
HORIZONTAL: NONE

DESIGN CRITERIA:
DESIGN IS BASED ON THE FOLLOWING LOADING FOR THE BASIS OF STRENGTH, PERFORMANCE, AND 
SERVICEABILITY OF THE STRUCTURE:

GENERAL:
A GEOTECHNICAL INVESTIGATION AND REPORT HAS BEEN COMPLETED AS NOTED IN THE 'DESIGN CRITERIA'. 
REFER TO GEOTECHNICAL REPORT FOR RECOMMENDATIONS ON SITE PREPARATIONS, FILL SPECIFICATIONS 
AND SITE SPECIFIC CONSTRUCTION CONSIDERATIONS.

STABILITY OF CONSTRUCTION EXCAVATION AND WORKER SAFETY ARE THE RESPONSIBILITY OF THE 
CONTRACTOR. BASED UPON THE GEOTECHNICAL REPORT, TEMPORARY CONSTRUCTION EXCAVATIONS, 
ABOVE GROUNDWATER, TO BE PLANNED IN ACCORDANCE WITH OSHA PROVISIONS SHOULD ASSUME TYPE B 
MATERIAL FOR STIFF CLAY, AND TYPE C MATERIAL FOR SAND.

DO NOT EXCAVATE CLOSER THAN 2:1 SLOPE BELOW FOOTING EXCAVATIONS.

EARTHWORK:

CAST-IN-PLACE CONCRETE:
CONCRETE SHALL BE IN ACCORDANCE WITH ACI 301, SPECIFICATION FOR STRUCTURAL CONCRETE, AND ACI 
117, SPECIFICATION FOR TOLERANCES FOR CONCRETE CONSTRUCTION AND MATERIALS, UNLESS NOTED 
OTHERWISE.

AVERAGE CONCRETE STRENGTH DETERMINED BY JOB CAST LAB CURED CYLINDER TO BE AS INDICATED 
BELOW PLUS INCREASE DEPENDING ON THE PLANT'S STANDARD DEVIATION AS SPECIFIED IN ACI 318. 
MINIMUM CONCRETE PROPERTIES SHALL BE AS FOLLOWS:

THE CONTRACTOR SHALL SUBMIT CONCRETE MIX DESIGNS ALONG WITH TEST DATA A MINIMUM OF TWO 
WEEKS PRIOR TO PLACING CONCRETE. 

CONDUITS EMBEDDED IN SLABS SHALL NOT BE LARGER IN OUTSIDE DIMENSION THAN ONE THIRD OF THE 
THICKNESS OF THE SLAB AND SHALL NOT BE SPACED CLOSER THAN THREE DIAMETERS ON CENTER.

CURING OF CONCRETE SHALL COMPLY WITH ACI 308, UNLESS NOTED OTHERWISE.

WHERE CONCRETE IS PLACED AGAINST EXISTING CONCRETE, THE EXISTING CONCRETE SURFACE SHALL BE 
CLEANED AND ROUGHENED TO A MINIMUM 1/4" AMPLITUDE. 

PROVIDE 3/4" CHAMFERS ON ALL EXPOSED CONCRETE CORNERS UNLESS NOTED OTHERWISE. 

SHORING DESIGN IS THE CONTRACTOR'S RESPONSIBILITY. SHORING FORMWORK SHALL NOT BE REMOVED 
FROM HORIZONTAL MEMBERS BEFORE CONCRETE STRENGTH IS AT LEAST 70 PERCENT OF DESIGN 
STRENGTH AS DETERMINED BY FIELD CURED CYLINDERS. 

REINFORCING STEEL:
REINFORCING STEEL SHALL CONFORM TO THE FOLLOWING PROPERTIES:

REINFORCING STEEL TO BE WELDED SHALL USE ONLY LOW HYDROGEN ELECTRODES. ALL WELDING TO BE IN 
COMPLIANCE WITH AWS D1.4. WELD REINFORCING STEEL ONLY WHERE INDICATED ON THE DRAWINGS. 
WELDING OR TACK WELDING OF REINFORCEMENT BARS TO OTHER BARS OR STEEL COMPONENTS IS 
PROHIBITED.

REINFORCING STEEL IN BEAMS AND SLABS SHALL BE SUPPORTED ON CONCRETE DOBBIES, OR APPROVED 
CHAIRS IN SUFFICIENT NUMBERS TO SUPPORT THE BARS WITHOUT SETTLEMENT. FABRICATE AND INSTALL 
REINFORCING STEEL ACCORDING TO THE MANUAL OF STANDARD PRACTICE FOR DETAILING REINFORCED 
CONCRETE STRUCTURES - ACI STANDARD 315. 

CONTACT LAP ALL REINFORCING BARS PER THE TYPICAL LAP SPLICE LENGTH SCHEDULE, EXCEPT AS NOTED 
ON DRAWINGS. MECHANICAL SPLICES NOTED ON THE DRAWINGS SHALL BE DAYTON SUPERIOR BAR-LOCK OR 
APPROVED WITH A CURRENT ICC-ES OR IAPMO-ES EVALUATION REPORT. 

REINFORCING STEEL SHALL BE PROTECTED BY PLACING BARS WITH A MINIMUM COVER, UNLESS NOTED 
OTHERWISE.

PROVIDE DOWELS FROM FOOTINGS TO MATCH ALL VERTICAL WALL, PILASTER AND COLUMN REINFORCING. 
PROVIDE CORNER BARS TO MATCH HORIZONTAL REINFORCING IN WALLS AND FOOTINGS AT ALL CORNERS 
AND INTERSECTIONS. CONTINUE HORIZONTAL WALL BARS THROUGH PILASTERS COLUMNS AND 
INTERSECTING WALLS. 

ALL ANCHOR BOLTS, HOLDDOWNS AND OTHER REQUIRED ACCESSORIES SHALL BE SECURED IN PLACE PRIOR 
TO INSPECTION AND CONCRETE PLACEMENT. DO NOT STAB THE ABOVE LISTED ITEMS INTO FRESH 
CONCRETE AFTER PLACEMENT. PROPERLY VIBRATE AROUND INSTALLED ITEMS TO  ENSURE PROPER 
CONSOLIDATION OF CONCRETE.

CONCRETE CONNECTORS:
UNLESS A SPECIFIC ANCHOR PRODUCT IS NOTED IN THE DRAWINGS, POST-INSTALLED ANCHORS MAY USE 
ONE OF THE ANCHORS LISTED BELOW FOR THE REQUIRED TYPE. 

ALL ANCHORS SHALL BE INSTALLED IN STRICT CONFORMANCE WITH THE MANUFACTURER'S 
RECOMMENDATIONS AND PRODUCT EVALUATION REPORTS. 

EMBEDMENTS SPECIFIED ON DRAWINGS ARE "EFFECTIVE" EMBEDMENTS. REFERENCE MANUFACTURER 
LITERATURE FOR CORRESPONDING ACTUAL EMBEDMENT DEPTHS.

ANCHORS RODS EXPOSED TO EARTH OR WEATHER SHALL BE PROTECTED FROM CORROSION BY HOT-DIP 
GALVANIZING OR USE OF STAINLESS STEEL. POST INSTALLED EXPANSION AND SCREW ANCHORS EXPOSED 
TO EARTH OR WEATHER SHALL BE STAINLESS STEEL.

FOR POST-INSTALLED ANCHORS, LOCATE REINFORCEMENT AND CONFIRM FINAL ANCHOR LOCATIONS PRIOR 
TO FABRICATING PLATES, MEMBERS, OR OTHER STEEL ASSEMBLIES ATTACHED.

IF REINFORCEMENT IS ENCOUNTERED DURING DRILLING, ABANDON AND SHIFT THE HOLE LOCATION TO AVOID 
THE REINFORCEMENT. PROVIDE A MINIMUM OF (2) ANCHOR DIAMETERS OR 1 INCH, WHICHEVER IS LARGER, 
OF SOUND CONCRETE BETWEEN THE ANCHOR AND THE ABANDONED HOLE. FILL THE ABANDONED HOLE WITH 
NON-SHRINK GROUT. IF THE ANCHOR OR DOWEL MANY NOT BE SHIFTED AS NOTED ABOVE, SEEK GUIDANCE 
FROM THE STRUCTURAL ENGINEER OF RECORD.

SPECIAL INSPECTION OF ANCHOR INSTALLATION IS REQUIRED UNLESS SPECIFICALLY NOTED OTHERWISE IN 
DRAWINGS. SEE SPECIAL INSPECTION AND MATERIALS TESTING PROGRAM AND NOTES.

CONCRETE:

ABV ABOVE
ADDL ADDITIONAL
AA ADHESIVE ANCHOR
AD ADHESIVE DOWEL
ALT ALTERNATE
ACI AMERICAN CONCRETE INSTITUTE
AISC AMERICAN INSTITUTE OF STEEL 

CONSTRUCTION
ANSI AMERICAN NATIONAL STANDARDS 

INSTITUTE
APA AMERICAN PLYWOOD ASSOCIATION
ASCE AMERICAN SOCIETY OF CIVIL 

ENGINEERS
ASTM AMERICAN SOCIETY OF TESTING 

AND MATERIALS
AB ANCHOR BOLT
AR ANCHOR ROD
L ANGLE
ARCH ARCHITECT

B PL BASE PLATE
BSMT BASEMENT
BM BEAM
BRG BEARING
BLW BELOW
BTWN BETWEEN
BLKG BLOCKING
BOT BOTTOM
BC BOTTOM CHORD
BLDG BUILDING
BU BUILT UP

CANTIL CANTILEVER
CB CARRIAGE BOLT
CIP CAST IN PLACE
CTR CENTER
CTRD CENTERED
CL CENTERLINE
C CHANNEL
CLR CLEAR
CFMF COLD FORMED METAL FRAMING
COL COLUMN
CONC CONCRETE
CC CONCRETE COLUMN
CMU CONCRETE MASONRY UNIT
CONN CONNECTION
CD CONSTRUCTION DOCUMENTS
CJ CONSTRUCTION JOINT
CONT CONTINUOUS/ CONTINUED
CF CONTINUOUS CONCRETE FOOTING
CONTR CONTRACTOR
CJ CONTROL JOINT
COORD COORDINATE
X BRACE CROSS BRACE

D PENNY (NAIL) OR DEPTH
DL DEAD LOAD
DEG DEGREE
DEMO DEMOLITION
DET DETAIL
DIM DIMENSION
DIST DISTANCE
DOUG FIR DOUGLAS FIR
DWL DOWEL
DWG DRAWING

EA EACH
EW EACH WAY
ELEV ELEVATOR
ENGR ENGINEER
EQ EQUAL/ EQUALLY
EQUIP EQUIPMENT
EXST EXISTING
EXP EXPANSION
EXP BT EXPANSION BOLT
EXT EXTERIOR

FO FACE OF
FSTNR FASTENER
FT FEET
FLR FLOOR
FDTN FOUNDATION
FTG FOOTING
FS FOOTING STEP

GALV GALVANIZED
GA GAUGE
GC GENERAL CONTRACTOR
GL GLUE LAMINATED
GLB GLUE LAMINATED BEAM
GR GRADE
GR BM GRADE BEAM
GT GROUT
GYP GYPSUM

HGR HANGER
HSA HEADED STUD ANCHOR
HDR HEADER
HT HEIGHT
H HIGH
HD HOLD-DOWN
HSS HOLLOW STRUCTURAL SECTION
HK HOOK
HORIZ HORIZONTAL

INFO INFORMATION
INT INTERIOR
IBC INTERNATIONAL BUILDING CODE

J JOIST

LAM LAMINATED
LVL LAMINATED VENEER LUMBER
LF LINEAR FEET
LL LIVE LOAD
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL

MFR MANUFACTURER
M MASONRY
ML MASONRY LINTEL
MP MASONRY PIER
MATL MATERIAL
MAX MAXIMUM
MECH MECHANICAL
MBR MEMBER
MTL METAL
MD METAL DECK
MEZZ MEZZANINE
MIN MINIMUM
MISC MISCELLANEOUS

NLB NONLOAD BEARING
N NORTH
NA NOT APPLICABLE
NTS NOT TO SCALE
NO NUMBER

OC ON CENTER
OPNG OPENING
OWJ OPEN WEB JOIST
OPP OPPOSITE

PAR PARALLEL
PERP PERPENDICULAR
PREFAB PREFABRICATE
PH PHASE
PC PIER CAP/CONCRETE PILE
PL PLATE
PLYWD PLYWOOD
LBS POUND
PLF POUNDS PER LINEAR FOOT
PSF POUNDS PER SQUARE FOOT
PSI POUNDS PER SQUARE INCH
PAF POWER-ACTUATED FASTENERS
PT PRESSURE TREATED

QA QUALITY ASSURANCE

R RADIUS
REF REFERENCE
REINF REINFORCE, REINFORCING
REBAR REINFORCING STEEL BARS
REQT REQUIREMENT
REV REVISION
RT RIGHT
RGD INS RIGID INSULATION
RD ROUND

SCHED SCHEDULE
SA SCREW ANCHOR
SHTHG SHEATHING
SIM SIMILAR
SCJ SLAB CONTRACTION JOINT
SQ SQUARE
SF SQUARE FEET
SI SQUARE INCH
SPEC SPECIFICATION
STD STANDARD
STL STEEL
SD STEEL DECK
STL JST STEEL JOIST
STIF STIFFENER
STRUCT STRUCTURAL
SIP STRUCTURAL INSULATED PANEL
SUB FLR SUBFLOOR
SUB SUBSTITUTE

KIP THOUSAND POUNDS
TB THROUGH BOLT
TMBR TIMBER
T&G TONGUE AND GROOVE
T&B TOP AND BOTTOM
TOB TOP OF BEAM
TOC TOP OF CONCRETE
TOD TOP OF DECK/SHEATHING
TOF TOP OF FOOTING
TOM TOP OF MASONRY
TOS TOP OF STEEL
TOW TOP OF WALL
TJI TRUSS JOIST
TYP TYPICAL

UNO UNLESS NOTED OTHERWISE

VIF VERIFY IN FIELD
VERT VERTICAL

WLD WELD/WELDED
WWF WELDED WIRE FABRIC
W WIDE
WF WIDE FLANGE
WL WIND LOAD
W/ WITH
W/O WITHOUT
WD WOOD
HG WOOD BEAM HANGER
WP WORKING POINT

STRUCTURAL ABBREVIATIONS

STATEMENT OF SPECIAL INSPECTION AND TESTING NOTES:
1. SPECIAL INSPECTIONS SHALL CONFORM TO SECTION 1705 OF THE 2021 IBC, CONTRACT DOCUMENTS AND APPROVED SUBMITTALS. 

REFER TO SPECIAL INSPECTION AND TESTING TABLES FOR PROJECT REQUIREMENTS. 

2. SPECIAL INSPECTIONS AND ASSOCIATED TESTING SHALL BE PERFORMED BY AN APPROVED ACCREDITED INDEPENDENT AGENCY 
MEETING THE REQUIREMENTS OF ASTM E329 (MATERIALS).  THE INSPECTION AND TESTING AGENCY SHALL FURNISH TO THE 
STRUCTURAL ENGINEER/ ARCHITECT A COPY OF THEIR SCOPE OF ACCREDITATION.  SPECIAL INSPECTORS SHALL BE APPROVED BY 
THE BUILDING OFFICIAL.  WELDING INSPECTORS SHALL BE QUALIFIED PER SECTION 6.1.4.1(1) OF AWS D1.1. 

3. THE SPECIAL INSPECTOR SHALL OBSERVE THE INDICATED WORK FOR COMPLIANCE WITH THE APPROVED CONSTRUCTION 
DOCUMENTS.  ALL DISCREPANCIES SHALL BE BROUGHT TO THE ATTENTION OF THE CONTRACTOR FOR CORRECTION AND NOTED IN 
THE INSPECTION REPORTS.  ISSUES REQUIRING IMMEDIATE CORRECTIVE ACTIONS OR ENGINEERING INPUT ARE TO BE BROUGHT TO 
THE ENGINEER’S ATTENTION IMMEDIATELY UPON DISCOVERY.

4. THE CONSTRUCTION OR WORK FOR WHICH SPECIAL INSPECTION IS REQUIRED SHALL REMAIN ACCESSIBLE AND EXPOSED FOR 
SPECIAL INSPECTION PURPOSES UNTIL COMPLETION OF THE REQUIRED SPECIAL INSPECTIONS.

5. THE SPECIAL INSPECTOR AND GEOTECHNICAL ENGINEER SHALL FURNISH INSPECTION REPORTS FOR EACH INSPECTION TO THE 
BUILDING OFFICIAL, STRUCTURAL ENGINEER, ARCHITECT, CONTRACTOR, AND OWNER.  THE SPECIAL INSPECTION AGENCY SHALL 
SUBMIT A FINAL REPORT STATING THAT THE WORK REQUIRING SPECIAL INSPECTION WAS INSPECTED AND IS IN CONFORMANCE WITH 
THE APPROVED CONSTRUCTION DOCUMENTS AND THAT ALL DISCREPANCIES NOTED IN THE INSPECTION REPORTS HAVE BEEN 
CORRECTED.

6. QUALITY ASSURANCE (QA) IS REQUIRED FOR STRUCTURAL STEEL ITEMS PER AISC 360 AND 341 UNLESS SPECIFICALLY NOTED 
OTHERWISE. QUALITY CONTROL (QC) TO BE PROVIDED BY THE FABRICATOR, ERECTOR OR OTHER RESPONSIBLE CONTRACTOR AS 
APPLICABLE. CONTRACTOR AND SPECIAL INSPECTOR TO DOCUMENT QUALITY CONTROL AS REQUIRED IN AISC 360 SECTION N3 AND 
AISC 341 SECTION J2

7. INSPECTION TYPES:
• CONTINUOUS : THE FULL-TIME OBSERVATION OF WORK REQUIRING SPECIAL INSPECTION BY AN APPROVED SPECIAL INSPECTOR 

WHO IS PRESENT IN THE AREA WHERE THE WORK IS BEING PERFORMED.
• PERIODIC : THE PART-TIME OR INTERMITTENT OBSERVATION OF WORK REQUIRING SPECIAL INSPECTION BY AN APPROVED SPECIAL 

INSPECTOR WHO IS PRESENT IN THE AREA WHERE THE WORK HAS BEEN OR IS BEING PERFORMED AND AT THE COMPLETION OF 
THE WORK.

• OBSERVE (O) : OBSERVE THESE FUNCTIONS ON A RANDOM, DAILY BASIS. OPERATIONS NEED NOT BE DELAYED PENDING 
OBSERVATIONS. 

• PERFORM (P) : INSPECTIONS SHALL BE PERFORMED PRIOR TO THE FINAL ACCEPTANCE OF THE ITEM.
• DOCUMENT (D): INDICATES CONTRACTOR AND SPECIAL INSPECTOR TO PROVIDE DOCUMENTATION IN ACCORDANCE WITH AISC 341.

8. SPECIAL INSPECTION OF MECHANICAL POST INSTALLED ANCHORS SHALL BE IN STRICT CONFORMANCE WITH THE ICC REPORT AND 
MANUFACTURER'S INSTALLATION REQUIREMENTS. ANCHOR INSTALLERS SHALL BE QUALIFIED AS REQUIRED BY JURISDICTION 
REQUIREMENTS.
• INSPECTION REPORTS SHALL IDENTIFY NAMES OF INSTALLERS.
• SPECIAL INSPECTOR SHALL PROVIDE DOCUMENTATION AT THE END OF ANCHOR INSTALLATIONS STATING THAT THE ANCHORS 

WERE INSPECTED PER APPROVED ANCHOR EVALUATION REPORT.

9. EACH CONTRACTOR RESPONSIBLE FOR THE CONSTRUCTION OF THE MAIN WIND-OR SEISMIC-FORCE-RESISTING SYSTEM, 
DESIGNATED SEISMIC SYSTEM OR A WIND-OR SEISMIC- RESISTING COMPONENT LISTED IN THE TABLES SHALL SUBMIT A WRITTEN 
STATEMENT OF RESPONSIBILITY TO THE BUILDING OFFICIAL AND THE OWNER PRIOR TO THE COMMENCEMENT OF WORK ON THE 
SYSTEM OR COMPONENT. THE CONTRACTOR'S STATEMENT OF RESPONSIBILITY SHALL CONTAIN THE FOLLOWING
• ACKNOWLEDGEMENT OF AWARENESS OF THE SPECIAL REQUIREMENTS CONTAINED IN THE STATEMENT OF SPECIAL INSPECTIONS.
• ACKNOWLEDGEMENT THAT CONTROL WILL BE EXERCISED TO OBTAIN CONFORMANCE WITH THE CONSTRUCTION DOCUMENTS 

APPROVED BY THE BUILDING OFFICIAL.
• PROCEDURES FOR EXERCISING CONTROL WITHIN THE CONTRACTOR'S ORGANIZATION, THE METHOD AND FREQUENCY OF 

REPORTING AND DISTRIBUTION OF THE REPORTS.
• IDENTIFICATION AND QUALIFICATIONS OF THE PERSON(S) EXERCISING SUCH CONTROL AND THEIR POSITION(S) IN THE 

ORGANIZATION.

No. 86319 PE
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JOHN MURPHY
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COEFFICIENT OF SLIDING FRICTION 0.3

PASSIVE BEARING PRESSURE 250 PSF/FT

RETAINING WALLS EQ. FLUID PRESSURE 34 PCF (ACTIVE)

DESIGN SOIL BEARING PRESSURE 2,700 PSF

DESIGN BASED ON REPORT BY PIONEER TECHNICAL SERVICES, INC. (DATED FEBRUARY 2011)

GEOTECHNICAL CRITERIA (IBC 1603.1.6)

DESIGN SPECTRAL RESPONSE Sds = 0.550 Sd1 = 0.150

SITE CLASS B

MAPPED SPECTRAL RESPONSE Ss = 0.820 S1 = 0.220

SEISMIC IMPORTANCE FACTOR Ie = 1.0

RISK CATEGORY II

SEISMIC LOAD CRITERIA (IBC 1603.1.5)

STAIRS AND EXIT WAYS 100 PSF 300 LBS

FLOOR LIVE LOADS: UNIFORM LOAD CONCENTRATED LOAD

LIVE LOAD CRITERIA (IBC 1603.1.1)

DESIGN CRITERIA

EXTERIOR SLABS ON GRADE F1 3,500 PSI 28 4.5% +/- 1.5% 0.55 1"

EXTERIOR FOOTINGS AND WALLS F2 4,500 PSI 28 6% +/- 1.5% 0.45 1"

USE EXPOSURE
MIN
COMPRESSIVE
STRENGTH

TEST
AGE
DAYS

AIR
CONTENT

MAX WATER
TO CEMENT
RATIO

MAX
AGGERGATE
SIZE

CONCRETE PROPERTIES

CONCRETE EXPOSED TO WEATHER OR EARTH 1-1/2" (FOR #5 OR SMALLER), 2" (FOR #6 AND LARGER)

CONCRETE CAST AGAINST EARTH 3"

SLABS 3/4"

USE CLEAR COVER

REINFORCING STEEL CONCRETE COVER

LAP = LAP SPLICE LENGTH OF DEFORMED BAR OR DEFORMED WIRE

5. Ld = DEVELOPMENT LENGTH IN TENSION OF DEFORMED BAR
Ldh = DEVELOPMENT LENGTH IN TENSION OF DEFORMED BAR OR DEFORMED WIRE WITH A STANDARD...

4. LAP SPLICES ARE FOR NON-LATERAL LOAD RESISTING ELEMENTS. FOR REBAR LAPS SPLICES AT LATERAL
LOAD RESISTING ELEMENTS, REFERENCE PLANS AND ELEVATIONS.

3. TOP BARS ARE ANY HORIZ BAR PLACED SUCH THAT MORE THAN 12" OF FRESH CONCRETE IS CAST IN THE
MEMBER BELOW THE BAR IN ANY SINGLE POUR. HORIZ WALL BARS ARE CONSIDERED TOP BARS.

2.  IT SHALL BE PERMITTED TO INTERPOLATE BETWEEN CONCRETE STRENGTHS OR USE THE NEXT LOWER
CONCRETE STRENGTH.

1. ALL TABULATED VALUES ARE IN INCHES, FOR GRADE 60, UNCOATED REINFORING, NORMAL WEIGHT
CONCRETE WITH CLEAR SPACING AND CLEAR COVER GREATER THAN THE BAR DIAMETER.

#6 33 43 43 56 17 29 37 37 49 15 26 34 34 44 13

#5 28 36 36 47 14 24 31 31 41 12 22 28 28 36 11

#4 22 29 29 38 11 19 25 25 33 10 17 23 23 29 9

#3 17 22 22 28 9 15 19 29 25 8 13 17 17 22 7

Ld LAP Ld LAP Ldh Ld LAP Ld LAP Ldh Ld LAP Ld LAP Ldh

MISC BARS
TOP BARS
(SEE NOTE 3)

HOOK
BARS

MISC BARS
TOP BARS
(SEE NOTE 3)

HOOK
BARS

MISC BARS
TOP BARS
(SEE NOTE 3)

HOOK
BARS

BAR
SIZE

f'c = 3,000 PSI f'c = 4,000 PSI f'c = 5,000 PSI

GRADE 60 REINFORCING STEEL LAP SPLICE LENGTH AND DEVELOPMENT LENGTH

HILTI KWIK HUS-EZ ICC-ES ESR-3027

SCREW
ANCHOR

SIMPSON TITEN HD ICC-ES ESR-2713

HILTI HIT-HY 200 ICC-ES ESR-3187

SIMPSON AT-XP IAPMO-UES ER-263
ADHESIVE
ANCHORS &
DOWELS

SIMPSON SET-XP ICC-ES ESR-2508

TYPE PRODUCT REPORT #

POST INSTALLED CONCRETE ANCHORS

GENERAL USE ALL SIZES ASTM A615, GRADE 60

USE REINFORCEMENT SIZE SPECIFICATION

REINFORCEMENT STEEL PROPERTIES

PRIOR TO PLACEMENT OF COMPACTED FILL, OBSERVE
SUBGRADE AND VERIFY THAT THE SITE HAS BEEN PREPARED
PROPERLY

PERIODIC

VERIFY USE OF PROPER MATERIALS, DENSITIES, AND LIFT
THICKNESSES DURING PLACEMENT AND COMPACTION OF
COMPACTED FILL

CONTINUOUS

VERIFY EXCAVATIONS ARE EXTENDED TO PROPER DEPTH
AND HAVE REACHED PROPER MATERIAL

PERIODIC

VERIFY MATERIALS BELOW SHALLOW FOUNDATION ARE
ADEQUATE TO ACHIEVE THE DESIGN BEARING CAPACITY

TABLE 1705.6
GEOTECHNICAL
REPORT

PERIODIC

BY THE
GEOTECHNICAL
ENGINEER

TASK
IBC
REFERENCE

REFERENCE
STANDARD

FREQUENCY REMARKS

REQUIRED SPECIAL INSPECTIONS AND TESTS OF SOILS

INSPECT FORMWORK FOR SHAPE, LOCATION AND
DIMENSIONS OF THE CONCRETE MEMBER BEING FORMED

ACI 318:
26.11.1.2(b)

PERIODIC

INSPECTION FOR MAINTENANCE OF SPECIFIED CURING
TEMPERATURE AND TECHNIQUES

ACI 318:
26.5.3-25.5.5

PERIODIC

INSPECTION OF CONCRETE PLACEMENT FOR PROPER
APPLICATION TECHNIQUES

ACI 318: 26.5,
26.12

CONTINUOUS

VERIFY USE OF REQUIRED MIX DESIGN
ACI 318: CH. 19,
26.4.3, 26.4.4

PERIODIC

INSPECTION OF ANCHORS POST-INSTALLED IN HARDENED
CONCRETE: VERIFY ANCHOR PRODUCT NAME, TYPE, AND
DIMENSIONS, HOLE DIMENSIONS, COMPLIANCE WITH DRILL
BIT REQUIREMENTS, CLEANLINESS OF THE HOLE AND
ANCHOR, PRODUCT EXPIRATION DATE (IF APPLICABLE),
COMPLIANCE WITH MANUFACTURER'S INSTALLATION
INSTRUCTIONS, ANCHOR EMBEDMENT, AND TIGHTENING
TORQUE (IF APPLICABLE) FOR:
      b)  MECHANICAL ANCHORS AND ADHESIVE ANCHORS
           NOT DEFINED IN a)

ACI 318: 17.8.2
PRODUCT
EVALUATION
REPORT

PERIODIC

INSPECTION OF ANCHORS POST-INSTALLED IN HARDENED
CONCRETE: VERIFY ANCHOR PRODUCT NAME, TYPE, AND
DIMENSIONS, HOLE DIMENSIONS, COMPLIANCE WITH DRILL
BIT REQUIREMENTS, CLEANLINESS OF THE HOLE AND
ANCHOR, PRODUCT EXPIRATION DATE (IF APPLICABLE),
COMPLIANCE WITH MANUFACTURER'S INSTALLATION
INSTRUCTIONS, ANCHOR EMBEDMENT, AND TIGHTENING
TORQUE (IF APPLICABLE) FOR:
      a)   ADHESIVE ANCHORS INSTALLED IN HORIZONTALLY
           OR UPWARDLY INCLINED ORIENTATIONS TO RESIST
           SUSTAINED TENSION LOADS

ACI 318: 17.8.2.4
PRODUCT
EVALUATION
REPORT

CONTINUOUS

INSPECTION OF ANCHORS CAST-IN CONCRETE

TABLE 1705.3

ACI 318: 17.8.2 PERIODIC

INSPECTION OF REINFORCING STEEL AND PLACEMENT TABLE 1705.3
ACI 318: Ch. 20,
25.2, 25.3,
26.6.1-26.6.3

PERIODIC

TASK
IBC
REFERENCE

REFERENCE
STANDARD

FREQUENCY REMARKS

REQUIRED SPECIAL INSPECTIONS OF CONCRETE CONSTRUCTION

PERFORM CLASSIFICATION AND TESTING OF COMPACTED FILL
MATERIALS

TABLE 1705.6
PROJECT
GEOTECHNICAL
REPORT

PERIODIC

TASK
IBC
REFERENCE

REFERENCE
STANDARD

FREQUENCY

TESTING OF SOILS AND FOUNDATIONS

AT THE TIME FRESH CONCRETE IS SAMPLED TO FABRICATE
SPECIMENS FOR STRENGTH TESTS, PERFORM SLUMP AND AIR
CONTENT TESTS, AND DETERMINE TEMPERATURE OF
CONCRETE

ASTM C172
ACI 318-14: 26.4
AND 26.12

FOR EACH SPECIMEN

CONCRETE STRENGTH TEST SPECIMENS

TABLE 1705.3

ASTM C31 AND
C39

FOR EACH CLASS OF CONCRETE
(E.G. FOOTINGS, WALLS, OR SLAB
ON GRADE), ONE SET OF
SPECIMENS EACH DAY OR LESSER
OF: ONE SET FOR EACH 150 YDS
OF CONCRETE OR ONE SET FOR
EACH 5,000 SQUARE FEET OF
SLABS OR WALL

TASK
IBC
REFERENCE

REFERENCE
STANDARD

FREQUENCY

TESTING OF CONCRETE CONSTRUCTION

# DATE
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TO GRADE/EXT
HARDSCAPE =

REF ARCH/CIVIL

GUARDRAIL/HANDRAIL PER 
ARCH, SEE 2           FOR POST 
ATTACHMENT TO TOP OF WALL

'a' BARS

'b' BARS

CONC RETAINING 
WALL WHERE OCCURS 

PER ARCH/CIVIL

'c' BARS

WALL DRAIN 
PER ARCH/CIVIL

COMPACTED 
SUBGRADE

'd' BARS

'H' 
(FT)

2' - 0" TO 6' - 0"

6' - 1" TO 8' - 0"

'W' 
(FT)

'T' 
(FT)

'B' 
(FT)

'A' 
(FT)

'C' 
(FT)

'a' 'b' 'c' 'd'

2' - 8"

4' - 8"

1' - 0"

1' - 2"

1' - 0"

2' - 0"

8"

8"

1' - 0"

2' - 0"

#5 @ 18" OC

#5 @ 16" OC

#5 @ 18" OC

#5 @ 18" OC

#5 @ 12" OC

#5 @ 12" OC

#5 @ 18" OC

#5 @ 18" OC

SITE RETAINING WALL SCHEDULE

WEEP DRAINAGE, 
REFER TO ARCH SEE 

DETAIL              FOR 
REINF AROUND 
OPNG IN WALL

'a' DOWELS. PROVIDE 
STD HOOK AT BASE, ALT 
HOOKS. LAP INTO WALL 
PER GENERAL 
STRUCTURAL NOTES 
(MAY OMIT VERT 'a' 
BARS AND PROVIDE 
FULL HEIGHT DOWELS)

/2 S0.2

8' - 1" TO 10' - 0" 7' - 2" 1' - 4" 3' - 0" 8" 3' - 6" #5 @ 9" OC #5 @ 18" OC #5 @ 9" OC #5 @ 18" OC

/6 S0.2

TO GRADE/EXT
HARDSCAPE =

REF ARCH/CIVIL

4
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V
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X
)

VERT GUARDRAIL/HANDRAIL 
POST PER ARCH @ 5' - 0" (MAX)

NOTE:
REFER TO ARCHITECTURAL FOR ALL 
GUARDRAIL/HANDRAIL MEMBER 
SIZES AND GEOMETRY.

A A

4" SLAB ON GRADE 
W/ #4 @ 16" OC

TOS

VARIES

NOTES:
1. SEE GENERAL STRUCTURAL NOTES FOR REINFORCING STEEL CLEAR REQUIREMENTS.
2. REFER TO GEOTECHNICAL REPORT FOR INFORMATION REGARDING SUBGRADE 

PREPARATION.
3. REFER TO ARCHITECTURAL DRAWINGS FOR CONTROL JOINTS LOCATIONS.

(MIN)

1' - 0"

(M
IN

)

1
' -

 0
"

THICKENED SLAB EDGE

TURF AND ANCHORAGE 
TO THICKENED SLAB 

EDGE BY OTHERS

(2) #4 LONG

1

1

NOTE:
VERIFY THICKENED SLAB EDGE DIMENSIONS WITH TURF SUPPLIER PRIOR TO PLACEMENT.

CONC SLAB

RUN REINF CONTINUOUS 
THROUGH INTERSECTION

CONT FTG, TYP

CORNER BARS TO MATCH & LAP 
W/ LONGITUDINAL REINF, TYP

FTG LONGITUDINAL 
REINF, TYP

PLAN VIEW - CORNER PLAN VIEW - INTERSECTION

NOTES:
1. TRANSVERSE REINFORCING (IF PRESENT) AND VERTICAL DOWELS NOT SHOWN.
2. SEE GENERAL NOTES FOR LAP LENGTHS.

LAP

L
A

P

LAP

2
"

4
"

TYP WALL REINF

4
"

1
 1

/2
"

STANDARD HOOK (2) ADDL JAMB BARS
TO MATCH VERT WALL
REINF, UNO

(2) ADDL JAMB BARS
TO MATCH VERT WALL
REINF, UNO

REINFORCING
INTERRUPTED BY
OPENING

PROVIDE BARS W/ AREA EQUAL 
TO INTERRUPTED REINF PLACE 
1/2 OF THIS REINF EA SIDE OF 
OPNG @ 3" MAX SPACING, TYP 
EA REINF MAT/CURTAIN

PROVIDE (1) #4 X 4'-0" DIAGONAL 
@ EA REINF MAT/CURTAIN, TYP 
EA CORNER

OPNG AS REQD

NOTES:
1. OMIT ADDITIONAL REINFORCING FOR MAX OPENING DIMENSION/DIAMETER < 12"
2. WHERE INDICATED, PROVIDE REINFORCING LAP DIMENSION AS SPECIFIED IN 

GENERAL STRUCTURAL NOTES.
3. UNLESS NOTED OTHERWISE PROVIDE 2X OPENING WIDTH/DIAMETER BETWEEN 

EDGE OF OPENING AND WALL/SLAB FREE EDGE.

WALL ELEVATION VIEW/SLAB PLAN VIEW

W/ FACE OF WALL (2 1/4" MIN)
SEE ARCH FOR POST ALIGNMENT

TYP
3/4"

TYP

3"

TYP

1 1/4"

T
Y

P
3

/4
"

POST LOCATION)
1/4" (AT OFFSET

TO EDGE CONC WALL
1" MIN EDGE BASE PL

CL 
POST

SECTION A - A

VERT GUARDRAIL POST

CONC WALL

NOTE:
WHERE HANDRAIL/GUARDRAIL IS CENTERED ON CONCRETE WALL, CENTER VERTICAL 
PIPE ON BASEPLATE AND PROVIDE 3/4" EDGE DISTANCE ALL AROUND FOR ANCHORS.

3/16
SEAL WELD

1/2"Ø AA W/ 5" 
EMBED, TYP 

BASE PLATE 
1/2"X5"X0'-7 1/2" 

TURF AND ANCHORAGE 
TO THICKENED SLAB 

EDGE BY OTHERS

12" SQ CONC CURB 
W/ (4) #3 LONG W/ 
#3 TIES @ 48" OC. 

CONFIRM DIMS W/ 
TURF SUPPLIER

No. 86319 PE
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APPROVED

DATE

COGNIZANT NOTE:
THE CONTRACTOR SHALL BE COGNIZANT THAT THIS IS A REMODEL 
PROJECT AND AS SUCH, CERTAIN ITEMS CANNOT BE FULLY 
ILLUSTRATED NOR EXPLAINED WITHOUT FIELD OBSERVATION.  
THEREFORE BEFORE SUBMITTING A PROPOSAL, THE CONTRACTOR 
SHALL VISIT AND EXAMINE THE PROJECT IN EVERY DETAIL AS 
PERTAINS TO THIS PROJECT AND MAKE ALLOWANCES IN THEIR 
PROPOSAL FOR ALL CONDITIONS THAT WILL AFFECT THE WORK 
INDICATED IN THE PROJECT MANUAL AND CONTRACT DOCUMENTS.

COORDINATION NOTE
IT IS ABSOLUTELY NECESSARY THAT ALL TRADES COORDINATE 
WITH EACH OTHER AND VERIFY THAT THERE ARE NO CONFLICTS IN 
LOCATION OF DUCTS, CONDUITS,  SPRINKLER HEADS, DIFFUSERS, 
ELECTRICAL BOXES, EQUIPMENT, AND OTHER ITEMS THROUGHOUT 
THIS PROJECT BEFORE FINAL PLACEMENT OF MATERIALS.
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Addendum 

Addendum No. 1 
Date 4/22/2020 Project Number: 

 
70-41-03 

 

Project: 
  

Carroll College  
Phase 1 Nelson Stadium – Field and Lighting 
185 N. Benton Ave. Helena, MT 59625 
  

Bidders for the above-captioned project are hereby informed that the drawings and/or 
specifications are modified, corrected or supplemented as follows. Acknowledge receipt of 
Addenda on Bid Form. Contractor to take special care in reading attached notes and to 
coordinate with all trades.  
 

General Notes: 
 
ITEM G-1 Note the pre-bid walkthrough has been moved to this Friday April 24th at 9:00 

onsite. Due to continued Covid-19 concerns pleas limit a single attendee from 
each interested party. Otherwise this will be held outside to provide proper 
distancing.  

 
ITEM G-2 Please note the existing fencing is to remain in place. Note sections will need 

to be removed/reinstalled in place as necessary for new construction. Two new 
gates are to be installed matching existing.  

 
ITEM G-3  Please note bidders can reach out to Musco for additional light pole 

information, including foundation work. Initial drawings from Musco are 
attached and contact is listed below: 

 
Dan Allman, Key Accounts, Musco Lighting 

Ph# 1.800.825.6020  x2872 
Cell# 641.660.3009 
e-mail: dan.allman@musco.com  

 
ITEM G-4  The contractor is required to protect existing landscaping that is to remain and 

repair any damaged sod or trees as part of this project.  
 
ITEM G-5 What we know of underground utilities is shown on sheet A1.0, however this is 

a rough idea as no accurate as-built information exists. Contractor to 
coordinate with the College and perform a full utility locate to verify locations of 
underground utilities and sprinkler lines. The General Contractor and the sub-
contractors will be responsible for repairing any damaged utilities and sprinkler 
system piping. Sheet A1.0 and associated details are not part of the new work. 
 

ITEM G-6 The contractor will be responsible to for removal of all unused sod and soil. 
Backfill includes necessary sod/topsoil patch/repair at perimeter with rock 
installation on south side where future bleachers are to be installed 

ITEM G-7 The Pine trees on the south side of the site are anticipated to remain. 
Contractor to trench in new lines outside the drip line of the trees to the 
greatest extent possible.   
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ITEM G-8 Project is anticipated to start in Spring 2021 per instructions to bidders and is 
to be substantially complete on or before August 27th, 2021 per summary of 
work in specs.  

ITEM G-9 The 2011 Geotech report is the current report for this job and is available 
through Dick Anderson Construction or CWG Architects. Please note soils 
inspection at excavation will be required for light pole installation.  

ITEM G-10 The primary power that is existing comes from outside the fenced area near 

the tail gate area on the west side. Per the drawings the conductors must be 

new, but the contractor can reuse the conduit where possible.  Those bidding 

this work will need to visit the site to verify final lengths. 

ITEM G-11 Please note the medium voltage transformer is basically staying in the same 

location with additional new work located in the same general area. The 

removal/relocation work is necessary for the installation of a new conc pad for 

the electrical service work noted at this location. It is expected that some 

conduit extension work will be required. 

 

ITEM G-12 Damproofing is specified in section 071113 of the specs (typical asphaltic type) 
 
ITEM G-13 Please note the May 1st bid opening has been postponed. The revised date 

will be published in a future addendum as soon as a new date is determined. 
  

Amendments to the Project Manual: 
 
ITEM M-1 SECTION 260573 – OCERCURRENT PROTECTIVE DEVICE 

COORDINATION:  An arch fault study is to be included as part of this work. 
Please see attached specifications for additional information.  

 

Amendments to the Drawings: 
 
ITEM D-1 SHEET F2.1: FIELD SECTION & DRAINAGE DETAILS: Please note the 

perimeter pipe and infiltration trench are required with either option. The lateral 
flat drain piping is for option 2 only as noted. In coordination with the Geotech 
the subgrade elevation for option 2 will be about 12 inches to 15 inches below 
the existing surface which should be below most of the root and organic material 
from the existing field.  The area in front of the home grandstand will be less 
deep (8 inches or so). 

 
ITEM D-2 SHEET A1.2R: OVERALL PLAN – SPOT ELEVATION: A 20’0” wide x 5’-0” 

deep notch in the south retaining wall has been added. This is to allow for 
dedicated soccer bench and is to have a concrete slab like the softball dugouts. 
A taller back to the retaining wall is to be constructed per attached  

 

END OF ADDENDUM 
  

 

Jason Egeline, AIA, NCARB, LEED GA 

Attachments: 

• Spec section 260573 – Overcurrent Protective Device and System Analysis 

• Architectural Sheet A 1.2 Spot Elevations (for soccer bench notch in retaining wall) 

• Sheet C1-SF and Sheet C1-DP Musco Light pole foundation options  
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SECTION 260573 - OVERCURRENT PROTECTIVE DEVICE AND SYSTEM ANALYSIS

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. This Section includes computer-based, fault-current and overcurrent protective device
coordination studies and arc flash analysis.  Protective devices shall be set based on results of the
protective device coordination study.

1.3 SUBMITTALS

A. Product Data:
Computer software program to be used for studies.
Manufacturer’s data certifying selectively coordinated devices
Time current curves demonstrating selective coordination
Time current curves with associated short circuit current, for worst case strings of feeders
and branch circuits
Recommended settings for all adjustable overcurrent protective devices, optimizing
tripping of overcurrent protective devices.
Equipment short circuit rating verification.
Transformer Inrush determination

B. Submittals may be in digital (.pdf) form.
The following submittals shall be made concurrent with the approval process for system
protective devices:

Fault current
Device trip setting report
Coordination-study input data, including completed computer program input data
sheets.
Output data, trip curves

Arc flash report
Submittals on equipment with overcurrent protective device specifications in other
sections of Division 26 will not be approved until the coordination study is completed
and the submittals indicate the study recommendations.

1.4 QUALITY ASSURANCE

A. Studies shall use computer programs that are distributed nationally and are in wide use.  Software
algorithms shall comply with requirements of standards and guides specified in this Section.
Manual calculations are not acceptable.
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B. Coordination-Study Specialist Qualifications:  An entity experienced in the application of
computer software used for studies, having performed successful studies of similar magnitude on
electrical distribution systems using similar devices.

Professional engineer, licensed in the state where Project is located, shall be responsible
for the study.  All elements of the study shall be performed under the direct supervision
and control of engineer.

C. Comply with IEEE 242 for short-circuit currents and coordination time intervals.

D. Comply with IEEE 1584-2018 for arc flash calculations, modified per the most recent edition of
NFPA 70E.

E. Comply with IEEE 399 for general study procedures.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Determine overcurrent protective device settings and operation for all adjustable overcurrent
protective devices.

Selective Coordination:
The following systems shall selectively coordinate in accordance with NFPA 70:
1) Emergency Systems
2) Life Safety Systems
3) Legally Required Standby Systems
If the “system” or branch cannot be determined, the components shall be selectively
coordinated.
Requirements for selective coordination take priority over other aspects of the
drawings and specifications.  Adjust equipment sizes, methods of construction,
frame sizes, current sensing, and device trip characteristics to achieve overcurrent
device  coordination

Selective coordination for faults extending beyond 0.1 seconds:
Requirements for coordination take priority over other aspects of the drawings and
specifications.  Adjust equipment sizes, methods of construction, frame sizes,
current sensing, and device trip characteristics to achieve overcurrent device
coordination.

Optimize settings of overcurrent devices to achieve time current coordination to the extent
possible:

1) Where new selectively coordinated systems tie to an existing device,
2) “Normal” power.
3) Other electrical systems

B. Equipment ratings:  Verify indicated equipment ratings are congruent with the results of the study:
Short circuit current withstand ratings for the number of cycles determined by overcurrent
protective device settings.
Ampere interrupting capacity of overcurrent protective devices.
X/R ratios in compliance with NEMA standards for the ampacity of the device.
Transformer inrush currents.
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Where the study reveals the need for changing equipment ratings revise the equipment to
comply with the rating determined by the study.

2.2 COMPUTER SOFTWARE DEVELOPERS

A. Available Computer Software Developers:  Subject to compliance with requirements, provide
products by one of the following:

Eaton (CYME)
EnergoBit Group (EDSA)
Operation Technology Inc.  (etap)
SKM Systems Analysis, Inc.
EasyPower, LLC

2.3 COMPUTER SOFTWARE PROGRAM REQUIREMENTS

A. Comply with IEEE 399 and IEEE 1584-2002.

B. Analytical features of fault-current-study computer software program shall include "mandatory,"
"very desirable," and "desirable" features as listed in IEEE 399.

C. Computer software program shall report device settings and ratings of all overcurrent protective
devices and shall demonstrate selective coordination by computer-generated, time-current
coordination plots. Computer software program shall plot diagramming time-current-
characteristic curves keyed to overcurrent protective devices.

Additional fault current reportss:
Arcing faults.
Simultaneous faults.
Explicit negative sequence.
Zero sequence.

D. Arc flash calculations:  Software program shall calculate Arc Flash Incident Energy levels and
flash protection boundary distances.

Arc flash energy shall be based on the worst case exposed bus or cable termination in each
switchgear/switchboard vertical section and panelboard.

2.4 ARC FLASH WARNING LABELS

A. Vinyl:  4 mil thick with tapered edge.  Full resin thermal print on a multi-layer scratch resistant
substrate.

B. Comply with OSHA standards.

C. Label shall identify the following:
Equipment Identification
Who performed the study
Date of the study
Approach Distances
Flash Hazard
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Boundary
Incident heat energy

Additional warnings appropriate to arc flash safety for the particular item of equipment
Requirements of owner’s safety program, relative to arc flash hazards

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine Project overcurrent protective device submittals for compliance with electrical
distribution system coordination requirements and other conditions affecting performance.
Devices to be coordinated are indicated on Drawings.

Proceed with coordination study only after relevant equipment submittals have been
assembled.  Overcurrent protective devices that have not been submitted and approved
prior to coordination study may not be used in study.

B. Provide the study based on the actual electrical equipment supplied for the project.

3.2 POWER SYSTEM DATA

A. Gather and tabulate the following input data to support coordination study:
Product Data for overcurrent protective devices specified in other electrical Sections and
involved in overcurrent protective device coordination studies.  Use equipment designation
tags that are consistent with electrical distribution system diagrams, overcurrent protective
device submittals, input and output data, and recommended device settings.
Impedance of utility service entrance.
Electrical Distribution System Diagram:  In hard-copy and electronic-copy formats,
showing the following:

Circuit-breaker and fuse-current ratings and types.
Relays and associated power and current transformer ratings and ratios.
Transformer kilovolt amperes, primary and secondary voltages, connection type,
impedance, and X/R ratios, inrush current.
Generator kilovolt amperes, size, voltage, and source impedance.
Cables:  Indicate conduit material, sizes of conductors, conductor material,
insulation, and length.
Busway ampacity and impedance.
Motor horsepower and code letter designation according to NEMA MG 1.

Data sheets to supplement electrical distribution system diagram, cross-referenced with tag
numbers on diagram, showing the following:

Special load considerations, including starting inrush currents and frequent starting
and stopping.
Transformer characteristics, including primary protective device, magnetic inrush
current, and overload capability.
Motor full-load current, locked rotor current, service factor, starting time, type of
start, and thermal-damage curve.  Where electronic drives are in use determine if
they will prevent or permit rotating energy to be directed toward system faults,
coordinate with the work of this and other specification divisions as necessary.
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Generator thermal-damage curve.
Ratings, types, and settings of utility company's overcurrent protective devices.
Special overcurrent protective device settings or types stipulated by utility company.
Time-current-characteristic curves of devices indicated to be coordinated.
Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere
or current sensor rating, long-time adjustment range, short-time adjustment range,
and instantaneous adjustment range for circuit breakers.
Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range,
instantaneous attachment adjustment range, and current transformer ratio for
overcurrent relays.
Panelboards, switchboards, motor-control center ampacity, and interrupting rating
in amperes rms symmetrical.

3.3 FAULT-CURRENT STUDY

A. Calculate the maximum available short-circuit current in amperes rms symmetrical at circuit-
breaker positions of the electrical power distribution system.  The calculation shall be for a current
immediately after initiation and for a three-phase bolted short circuit at each of the following:

Switchgear and switchboard bus.
Distribution panelboard.
Branch circuit panelboard.

B. Study electrical distribution system from normal and alternate power sources throughout
electrical distribution system for Project.  Include studies of system-switching configurations and
alternate operations that could result in maximum fault conditions.

C. Calculate momentary and interrupting duties on the basis of maximum available fault current.

D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply with
IEEE 242.

Transformers:
ANSI C57.12.10.
ANSI C57.12.22.
ANSI C57.12.40.
IEEE C57.12.00.
IEEE C57.96.

Medium-Voltage Circuit Breakers:  IEEE C37.010.
Low-Voltage Circuit Breakers:  IEEE 1015 and IEEE C37.20.1.
Low-Voltage Fuses:  IEEE C37.46.

E. Study Report:
Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault currents on
electrical distribution system diagram.
Medium Voltage Systems:

Show interrupting (5-cycle) and time-delayed currents (6 cycles and above) on
medium- voltage breakers as needed to set relays and assess the sensitivity of
overcurrent relays.
Verify performance of current transformer accuracy and saturation for the
determined fault current.
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F. Equipment Evaluation Report:
For 600-V overcurrent protective devices, ensure that interrupting ratings are equal to or
higher than calculated 1/2-cycle symmetrical fault current.
For devices and equipment rated for asymmetrical fault current, apply multiplication
factors listed in the standards to 1/2-cycle symmetrical fault current.
Verify adequacy of phase conductors at maximum three-phase bolted fault currents; verify
adequacy of equipment grounding conductors and grounding electrode conductors at
maximum ground-fault currents.  Ensure that short-circuit withstand ratings are equal to or
higher than calculated 1/2-cycle symmetrical fault current.

3.4 COORDINATION STUDY

A. Perform coordination study using approved computer software program.  Prepare a written report
using results of fault-current study.  Comply with IEEE 399.

Calculate the maximum and minimum 1/2-cycle short-circuit currents.
Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) short-
circuit currents.
Calculate the maximum and minimum ground-fault currents.
Plot time current characteristic curves and tabulate manufacturer tested combinations of
equipment

B. Comply with IEEE 242 recommendations for fault currents and time intervals.

C. Transformer Primary Overcurrent Protective Devices:
Device shall not operate in response to the following:

Inrush current when first energized.
Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is
specified for that transformer.
Permissible transformer overloads according to IEEE C57.96 if required by unusual
loading or emergency conditions.

Device settings shall protect transformers according to IEEE C57.12.00, for fault currents.

D. Conductor Protection:  Protect cables against damage from fault currents according to ICEA P-
32-382, ICEA P-45-482, and conductor melting curves in IEEE 242.  Demonstrate that equipment
withstands the maximum short-circuit current for a time equivalent to the tripping time of the
primary relay protection or total clearing time of the fuse.  To determine temperatures that damage
insulation, use curves from cable manufacturers or from listed standards indicating conductor size
and short-circuit current.

E. Coordination-Study Report:  Prepare a written report indicating the following results of
coordination study:

Tabular Format of Settings Selected for Overcurrent Protective Devices:
Device tag.
Relay-current transformer ratios; and tap, time-dial, and instantaneous-pickup
values.
Circuit-breaker sensor rating; and long-time, short-time, and instantaneous settings.
Fuse-current rating and type.
Ground-fault relay-pickup and time-delay settings.

Coordination Curves:  Prepared to determine settings of overcurrent protective devices to
achieve selective coordination.  Graphically illustrate that adequate time separation exists
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between devices installed in series, including power utility company's upstream devices.
Prepare separate sets of curves for the switching schemes and for emergency periods where
the power source is local generation.  Show the following information:

Device tag.
Voltage and current ratio for curves.
Three-phase and single-phase damage points for each transformer.
No damage, melting, and clearing curves for fuses.
Cable damage curves.
Transformer inrush points.
Maximum fault-current cutoff point.

F. Completed data sheets for setting of overcurrent protective devices.

3.5 OVERCURRENT PROTECTIVE DEVICE SETTING

A. Manufacturer's Field Service:  Engage a factory-authorized service representative, of electrical
distribution equipment being set and adjusted, to set overcurrent protective devices within
equipment.  Set equipment in accordance with the recommendations of the report required here
in.

B. Testing:  Perform the following device setting and prepare reports:
After installing overcurrent protective devices and during energizing process of electrical
distribution system, perform the following:

Verify that overcurrent protective devices meet parameters used in studies.
Adjust devices to values listed in study results.

3.6 ARC FLASH STUDY

A. Study shall model worst-case arc flash conditions, and the final report shall describe, when
applicable, how these conditions differ from worst case bolted fault conditions.

B. Provide study results in tabular form, and include:
Device or bus name
Bolted fault and arcing fault currents levels
Arc Flash Incident Energy Level in cal/cm2
Shock and Flash Hazard boundary distances

C. Furnish and apply arc flash warning labels to the following items of equipment:
Switchgear
Switchboards
Transformers
Panelboards
Generators
Transfer Switches
Individually mounted overcurrent protective devices
Elevator control panels
Utilization equipment rated 60 amps and above.
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END OF SECTION
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COORDINATION NOTE
IT IS ABSOLUTELY NECESSARY THAT ALL TRADES COORDINATE 
WITH EACH OTHER AND VERIFY THAT THERE ARE NO CONFLICTS IN 
LOCATION OF DUCTS, CONDUITS,  SPRINKLER HEADS, DIFFUSERS, 
ELECTRICAL BOXES, EQUIPMENT, AND OTHER ITEMS THROUGHOUT 
THIS PROJECT BEFORE FINAL PLACEMENT OF MATERIALS.

REVISIONS
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Addendum 

Addendum No. 2 
Date 5/13/2021 Project Number: 

 
70-41-03 

 

Project: 
  

Carroll College  
Phase 1 Nelson Stadium – Field and Lighting 
185 N. Benton Ave. Helena, MT 59625 
  

Bidders for the above-captioned project are hereby informed that the drawings and/or 
specifications are modified, corrected or supplemented as follows. Acknowledge receipt of 
Addenda on Bid Form. Contractor to take special care in reading attached notes and to 
coordinate with all trades.  
 

General Notes: 
 
ITEM G-1 The new fence and gate sections are to be painted to match existing. Existing 

fence to remain as is.    
 
ITEM G-2 FIELD TURF RFP is included for bidding multiple turf suppliers with a standard 

of quality listed in the RFP document.  Note changes include new turf drawings 
with a wider soccer lines and an alternate lettering in the endzones.  

 
 

Amendments to the Project Manual: 
 
ITEM M-1 SECTION 263213 – ENGINE GENERATORS:   

1. Change fuel type from natural gas to diesel.  Fuel tank shall be 12” tall 
nominal and sized for a minimum of 12 hours of run time at full 
load.  Contractor shall provide 35 gallons of fuel. 

2. Change capacity from 36KW to 40KW.  Generator must meet this rating 
at site elevation of 4,000 feet. 

3. Change generator output breaker to from 60A-3P to 70A-3P. 
4. Delete elastomeric isolator pads. 
5. Delete requirement for generator enclosure heater.  Provide block 

heater and battery warmer (120 volt). 
6. Provide 4 hour load bank test on-site during generator 

commissioning.  Provide owner training after commissioning. 
 
ITEM M-2 SECTION 262826 – ENCLOSED TRANSFER SWITCHES:   

1. Delete requirement for in-phase monitoring. 
2. Delete requirement for 5 years preventative maintenance. 

 
ITEM M-3 FIELD TURF RFP:   

1. See attached documents and new drawings regarding the option to bid 

the turf work in a RFP fashion to multiple suppliers.  

 

Amendments to the Drawings: 
 
ITEM D-1 SHEET E0.1: ELECTRICAL SERVICE AND GENERATOR PLANS AND 

DETAILS:  
1. Delete specific sheet note 3. 
2. Add emergency off pushbutton (EPO) for generator and locate adjacent 

to automatic transfer switch.  Provide clear plastic waterproof cover 



 2  OF 2 

over EPO.  Coordinate wiring requirements with generator 
manufacturer. 

3. Provide (2) 20A-1P circuits to generator enclosure, one for block heater 
and one for battery charger/battery warmer.  Connect via 2#12 and #12 
ground in 3/4” conduit from panel ‘2A1’.  Provide two additional 20A-1P 
breakers in panel.  Refer to detail on sheet E0.2 for additional 
connections to generator. 

 

END OF ADDENDUM 
  

 

Jason Egeline, AIA, NCARB, AIA 
 

Attachments: 

• 00 00 05 Synthetic Turf Proposal Requirements 

• 00 02 05 Turf Technical Product Data Form 

• 32 18 23 Synthetic Turf Surfacing 

• Carroll College Addendum 2 5-12-21 REV Turf Drawings 
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SECTION 00 00 05 

SYNTHETIC TURF PROPOSAL REQUIREMENTS 

1.1 INTRODUCTION 

A.  Carroll College is seeking proposals from pre-qualified Turf Vendors for a synthetic turf 
surfacing system at Nelson Stadium in Helena, MT.  The Turf Contractor shall furnish and install 
a complete infilled synthetic turf field system over a permeable aggregate base constructed 
under a separate contract.   

1.2 GENERAL REQUIREMENTS 

A.  Qualifications 
 

1. Proposals will be received by firms directly invited to participate only.  Invitation to 
Propose in no way infers equal status among invited firms. While invitation to Propose on 
this project is generally indicative of pre-qualification, the Owner, Architect, or Field 
Design Consultant may require additional proof of qualifications at any time. 

 
2. Proposing firms shall have the following information prepared in advance, for electronic 

transmittal within 24 hours (one business day) of request by the Owner, Architect, or 
Field Design Consultant. Do not submit these documents except as directed. 

 
a. Proof of Surety, single source third party warranty insurance coverage of the 

installation covering 100% of the Contracted value for a period not less than eight 
(8) years from the Date of Substantial Completion, non-pro-rated, inclusive of all 
materials and workmanship. 

b. Proof of Surety, Payment & Performance Bonding capability for 100% of the value 
of the Bid Amount including labor, equipment, materials, and overhead. 

c. Project Staffing Roster.  Submit key staff information detailed below including proof 
of relevant experience in the form of a list of completed projects claimed including 
current contact information (name, title, and phone of current Owner 
Representative or Facility Manager).  Include Project Name, Location, Date of 
Completion, and a brief description of the facility type and the staff person’s 
responsibilities to the project. 

d. Firm Experience. Provide a detailed list of recent relevant projects.  List only 
projects completed within the past three (3) years.  Include current contact 
information (name, title, and phone of current Owner Representative or Facility 
Manager), Project Name, Location, Date of Completion, and a brief description of 
the facility type.  Identify the specific product supplied and the installer (individual if 
payrolled, corporate name if third party). 
 
For each Section noted, provided a record of experience as required by the 
Technical Specification for that work. 

B.  Term of the Proposal 
 

Proposing Firms agree to hold all conditions of their written proposal for a period of no less than 
90 calendar days from the Proposal Due Date. 

C.  Staffing 
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Proposing Firms understand and agree to the following requirements for Staffing the project 
with well qualified individuals possessing a documented history of success in all relevant areas 
of performance. 

 
1. Project Manager: The Turf Contractor shall appoint a Project Manager who is authorized 

to act on behalf of the Vendor on reasonably expected day to day matters.  The Project 
Manager will be available to the Owner, General Contractor, and Field Design Consultant 
full time. While not required to be on site full time, the Project Manager is expected to be 
intimately familiar with the physical details of the site and adjacent work as it progresses 
through completion.  This will necessitate a frequent presence.  When specifically 
directed, the Project Manager will attend scheduled meetings in person. 

2. Project Administrator: The Turf Contractor shall assign a Project Administrator who will 
be and will remain knowledgeable as to the day-to-day status of the Turf Contractors 
Submittals, Applications for Payment, Change Order Requests, and general 
Correspondence. 

3. Construction Superintendent: The Turf Contractor shall name and assign a qualified 
Construction Superintendent who will be available full time on the site throughout the 
duration of the of the work, including that of the Turf Contractors Subcontractors and 
Suppliers, and who shall be equipped with complete, up-to-date contract documents and 
drawings and who shall be empowered to represent the Contractor in matters pertaining 
to the sequencing and scheduling of the contract work, as well a make purchasing and 
staffing decisions as might reasonably be expected to be required to meet the Contract 
requirements for timely completion and coordination with the Owners work under other 
Contracts. 

D.  The Turf Contractor shall submit detailed work histories including specific project references 
complete with size/area of installation, completion date, and up-to-date Owner/Owner-Rep 
Contact information for both the assigned Project Manager and Construction Superintendent.  

E.  The Turf Contractor’s appointed staff described above shall be subject to the written approval of 
the Owner, Architect, and/or Field Design Consultant. 

1.3 SYNTHETIC TURF SYSTEM PROPOSAL SUBMITTAL 

A.  Proposal must be signed by an officer of the submitting firm with the authority to commit the firm 
as proposed. 

B.  Proposals for the synthetic turf system shall include the following information, indexed as per 
the following numbered sequence: 

 
1. Letter of Introduction: Provide a two-page maximum, single-spaced cover letter 

explaining the firm’s interest and distinguishing characteristics.  Describe the Firm’s 
resume and successful product installations in football and soccer fields at all levels, in 
particular other NCAA and NAIA facilities. Indicate Schedule & Availability: Discuss your 
firm’s ability to commence work on the project and complete all turf installation activities 
as specified. 
 

2. Lump Sum Pricing (on the Form of Proposal provided) Proposals will include a firm fixed 
price for each scope of work.  Each fixed price shall be fully inclusive of all labor and 
materials, including general conditions, mobilizations, insurance & bonding, 
administration and overhead, and profit required to complete the described work. 



 
70-41-03 / Carroll College Phase 1 Nelson Stadium - Field & Lighting 
  

00 00 05 - 3 
  SYNTHETIC TURF RFP 
  PROPOSAL REQUIREMENTS 
 

 
3. Turf Technical Product Data Form(s): Fill out the attached Product Data Form for each 

synthetic turf surfacing system proposed and include it with the proposal.  This data will 
comprise the product specifications to which the Field & Turf Contractor will be held. 
 

4. Field System Performance: Describe the performance characteristics of the proposed 
field system for football and soccer activities.  The description should include applicable 
test results and testimonials.   
 

5. Subcontractor & Supplier Roster: Provide a listing of key subcontractors and suppliers for 
the project.  The listing shall include a brief description of the role each subcontractor and 
supplier as well as their experience with athletic field construction.  Listing must include 
the material suppliers and installers associated with each Technical Specification not 
proposed to be self-performed. 

 
6. Exceptions to the RFP Document:  On a separate and clearly marked document, list any 

and all exceptions taken to the requirements of RFP Document including Administrative 
and Technical Specifications, Plan Drawings, and Details.  Identify the source of the 
exception by Specification Number and Document Title, Drawing Number and Title, or 
Detail Title, Number, and Sheet.  Describe the proposed alternative or substitution 
included in the Proposal. 

 
7. Warranty: Provide a copy of the warranty provided with the proposed synthetic turf and 

supplemental pad systems.  Outline or clearly highlight and explain under separate cover 
any exceptions taken to the Form of Warranty required by the RFP Technical 
Specifications. 
 

8. Supplemental Information (Optional): Provide up to 12 additional pages (maximum) of 
information that helps distinguish the Proposing Firm from others in the market, including 
business practices, experience, product quality and performance, research & 
development, etc.  Use this space to provide information that is important for Carroll 
College to know, that may not have been otherwise requested. 

E. Failure to comply with all of the requirements listed above may constitute grounds for 
disqualification at the Owner’s discretion. 

F. Product Samples:   

Assemble and have prepared to ship via FedEx or equivalent the following physical material 
samples on request (Do Not Ship Physical Product Samples unsolicited); 

 
1. Two 12"x 12" rag (unfilled) samples each of each green turf product proposed 
2. Two 12”x 12” rag (unfilled) samples each of other color turf product proposed 
3. Two boxed infilled synthetic turf samples with the proposed green turf product 
4. Two approximately 1-pound samples of proposed In-fill materials, bagged or contained 

separately and securely. 

1.4 PROPOSAL EVALUATION 

A.  The Owner will generally evaluate each proposal on the basis of response to each of the 
categories listed in 1.02 and 1.03. 
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B.  The Owner will review the responses to the RFP.  While no detailed process, criteria, or grading 
system is identified to guide the Proposals or the Review, prospective Proposers can assume 
the following considerations, in no particular order, will carry significant importance in the 
decision-making process; 

 
1. The Proposing Firm’s demonstrated history of success in Football and Soccer and at the 

highest levels of all sport, with regard to Player Safety and Performance 
2. Pricing of the Proposed products and services 
3. Conformance with the requirements of the RFP Process and Completeness of the 

Proposal 

C.  The Owner may request additional, specific information from any Proposer without notification 
to any other Proposing firm. 

D.  The Owner may or may not opt to interview one or more Proposing firms at the time and place 
of their choosing, with all reasonable accommodations made for schedule and logistics.  The 
specifics requested for any particular interview or presentation may vary from Proposing firm to 
Proposing firm should more than one request be made, with no bias implied or intended to any 
party. 

E.  The Owner retains the right to reject any or all proposals for any reason without Notice. 
 
 

END OF SECTION 00 00 05 
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Section 00 02 05 
 

Technical Product Data Form 
 
 

This form is to be submitted for each proposed product – copy as necessary and attach to the Form of the 
Proposal / Bid Form.   
 

PRODUCT TRADE NAME 
 
           

Product Trade Name / Product Code 
 
SYNTHETIC TURF FIELD SURFACING 
 
Pile Yarn Type (Slit Film) or (Monofilament) or (Blend) – circle one 
 
Backing Type (Permeable) or (Perforated) – circle one 
 
Property    Minimum Spec.  Units  ASTM  
 

Synthetic Turf Material 

Pile Yarn Composition          

Minimum Pile Yarn Denier      gm/9000m D1577 

Maximum Pile Yarn Denier      gm/9000m D1577 

Pile Yarn Breaking Strength      lbs/force D2256 

Pile Yarn Melting Point       degrees F D789 

Minimum Pile Height       inches  D418 

Maximum Pile Height       inches  D418 

Yarn Ends per Stitch       -  D418 

Pile Weight        oz./sq. yd D418 

Does the turf system include  
supplemental infill stabilization fiber  (Yes)  (No) 

Infill Stabilization Fiber Composition      

Infill Stabilization Fiber Weight      oz./sq. yd D418 

Primary Backing Weight       oz./sq. yd D418 

Secondary Backing Weight      oz./sq. yd D418 
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Total Weight        oz./sq. yd D418 

Tuft or Stitch Spacing       per inch  D418 

Gauge         per inch  D418 

Tuft Bind (without infill)       lbs.  D1335 

Grab Tear Strength       lbs.  D1682 

Impact Attenuation (max)      Gmax  D355 

Pill Burn Test        -  D2859  

Synthetic Turf Infill Material 

Total Depth of Infill Material         millimeters (minimum) 

Minimum Number of Infill Material Applications     

Maximum Depth of Infill Material per Application     millimeters 

Rubber Content of Infill Material   % by volume (minimum) 

Granulated Rubber Type (circle one)  Ambient Grind  Cryogenically Ground 

Granulated Rubber Size Distribution 

  mm -    mm      % -     %  

  mm -    mm      % -     %  

  mm -    mm      % -     %  

Sand Content of Infill Material   % by volume (minimum) 

The sand gradation shall meet the following wet sieve analysis: 

Sieve Size % Passing (max – min) 

#8     

#16     

#20     

#30     

#40     

#50     

#100     

#200     
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Additive Alternate Bid Supplemental Pad System 

Supplemental Pad System Product Description:         

             

              

Primary Materials:             

Product Thickness       mm (minimum) 

Maximum Surface Loading Capacity     PSI (pounds per square inch) 

Permeability (cm/sec, DIN 18035-6)  

 (in/hr)  

Density (lb/cf, ASTM D3676)   

Tensile Strength (psi, ASTM D412)   

Elongation (%, ASTM D412)   

Force Reduction (%, DIN 18032-2)   

 
 

END OF TECHNICAL DATA SHEET _____ of ______ 
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SECTION 32 18 23 
SYNTHETIC TURF SURFACING 

PART 1 - GENERAL 

1.01 SCOPE OF WORK 

A. Scope of work to include all labor, material, equipment, transportation and services to install 
complete new vertically draining in-filled synthetic turf surfacing system as shown and 
described.  System to be as herein specified including, but not specifically limited to the 
following: 

 
Base Proposal: 

1. The field shall be manufactured from either long parallel slit film and monofilament fibers 
or a combination as documented on the Product Data Form included with each proposal.  

2. Markings shall include football, soccer, softball, as well as a mid-field logo.   
3. Field Infill System shall consist of a combination of sand and SBR rubber. 

 
Proposal Additive Alternate: 

4. Installation of field underlayment/supplemental pad system consisting of either a 23mm 
polypropylene panels or a 25mm paved in place elastic layer pad at the field area.   
 

B. Other requirements of synthetic turf surfacing system shall include: 
 

1. Product submittals including samples, technical data, shop drawings etc. 
2. Independent testing of the synthetic turf materials prior to shipment to the project site; 
3. Delivery of the synthetic turf materials (not including infill) a minimum of 1 week prior to 

the scheduled installation of the materials; 
4. Review and acceptance or certification of the existing permeable aggregate as it applies 

to installation of turf system, permeability and warranty implementation; 
5. Installation of complete vertical draining synthetic turf surfacing system.   
6. Installation of tufted and inlaid field lines and markings as indicated on the drawings. 
7. Provide extra turf materials to the Owner for future repair and protective purposes. 
8. Provide all appropriate maintenance and repair manuals and warranty package to Owner. 
9. Provide warranty package to Owner.  Warranty shall include a pre-paid insurance policy 

in support of the warranty required for the field, for the entire warranty period from an A-
rated domestic insurance carrier. 

1.02 SYNTHETIC TURF SURFACING PERFORMANCE & PAYMENT BOND 

A. The Synthetic Turf Contractor shall provide a performance and payment bond to the General 
Contractor for the full subcontract amount of the synthetic turf surfacing system including 
materials, assembly, shipping, and installation.  A copy of the performance and payment bond 
must be provided to the Owner within 14 days of the issuance of the notice to proceed.  
 

B. The performance and payment bond must be provided in the name of the same corporate 
entity that provides the warranty for the synthetic turf surfacing system to the Owner. 

1.03 SYNTHETIC TURF SURFACING PRODUCTS 

A. The following vendors and corresponding products are pre-approved for the Synthetic Turf 
Field surface:   
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1. AstroTurf    
2. FieldTurf    
3. Hellas     
4. Shaw      

   
B. All vendors that are not included as a pre-approved product shall submit a request. The request 

must be submitted a minimum of 6 business days prior to the submittal date for the Synthetic 
Turf Surfacing proposals.  Requests must include the following information for evaluation : 
 
1. Vendor Background and Experience:  Describe your firm’s history.  Include information 

identifying the firm’s annual volume and the firm’s stability in the marketplace.  Also 
include the firm’s record relating to installation schedules and performance.   

2. Provide information regarding local representation, and post-installation support. 
3. Provide proof of bondability. 
4. Product Manufacturer Background and Experience:  Describe the history and experience 

of the product manufacturer with this specific product including years of experience and a 
count and listing of North American and worldwide synthetic turf field installations.  The 
list shall include field locations, client, client contact names, address, telephone, material 
installed, date of installation, and general contractor (if any). 

5. Product Installer Background and Experience:  Describe the history and experience of 
the product installer with this specific product including years of experience and a count 
and listing of field installations.  The list shall include field locations, client, client contact 
names, address, telephone, material installed, date of installation, and general contractor 
(if any). If the installer is not the manufacturer or vendor of the product, describe the 
experience the installer has with this specific product.   

6. Product Samples:  Provide the following samples with the substitution request. 
 Two 8"x 12" samples each of green turf without infill material showing backing with 

perforations. 
 Two 8" x 12" samples each of turf with the infill material. 
 Two samples of the proposed in-fill material. 
7. Product Specification:  Provide specification for the proposed synthetic turf product.  
8. Product Performance:  The samples submitted with the proposal will be reviewed and 

evaluated. As a supplement to the samples, provide a written description of the following 
performance criteria for the proposed synthetic turf surfacing system: 
a. Abrasive characteristics  
b. Weekly, Monthly, and Annual Maintenance Requirements  
c. Playability for Football and Soccer 
d. Wet and Dry Traction 

9. References: Supply a minimum of ten references, including contact name and telephone 
number, for other installations of this product. 

1.04 APPROVED FIBER MANUFACTURERS 

A. The following fiber manufacturers are pre-approved for the In-filled Synthetic Turf Systems: 
 
 Astroturf, Bonar, Fieldturf, Hellas, Polytex, Shaw, Tencate 
 

B. The synthetic turf vendor shall provide written documentation in the form of a signed affidavit 
certifying the source of the fiber used for the field including both green and any other colors 
used for the lines and markings. 
 

C. Fiber shall be certified in writing to have less than 50 ppm or less of lead from both the fiber 
supplier and the turf vendor. 
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1.05 MINIMUM QUALIFICATIONS FOR SYNTHETIC TURF SYSTEM  

A. Approved Synthetic Turf System shall be manufactured, sold, and warranted by a single 
vendor. Manufacture of the system shall include, at a minimum, assembly of the constituent 
components, i.e. tufting, of the specified fiber into an approved backing. 
 

B. The manufacturer of the synthetic turf system must have produced a minimum of fifty (50) 
successful in-filled fields of full size and outdoors within the past two (2) years. 
 

C. Installer of the synthetic turf system must have installed either a minimum of ten (10) successful 
in-filled synthetic turf football or soccer fields of full size within the past two (2) years or a 
minimum of twenty (20) successful in-filled synthetic turf football or soccer fields of full size 
within the past five (5) years.  The installer shall have installed a minimum of five (5) successful 
in-filled synthetic turf football or soccer fields of full size with the product vendor. 

1.06 RELATED WORK SPECIFIED IN OTHER SECTIONS 

 33 46 23 Field Permeable Aggregate 

1.07 STANDARD SPECIFICATIONS 

American Society for Testing Materials (ASTM), (latest edition) for material and testing 
standards  
NCAA Rules for Football 
NCAA Rules for Soccer 
NCAA Rules for Softball 

1.08 POST AWARD SUBMITTALS 

A. Shop Drawings:  submit to the Engineer complete and detailed drawings showing all 
component parts of the synthetic turf system.  The shop drawings shall be drawing to scale 
(1”=20’) and shall include: 

 
1. total depth of infill 
2. edge details 
3. insert details including backing material 
4. seam details 
5. seam layout 
6. gluing patterns 
7. dimensional shop drawing for all field lines, markings and boundaries 

 
B. Synthetic Turf Samples:  submit to the Owner: 

 
1. Two 12"x 12" samples each of each color turf showing backing with perforations. 
2. Two 12" x 12" samples each of turf showing method of seam makeup with perforations. 

One sample to have example of inlaid lines. 
3. Two 12” x 12” samples each of the other colors proposed for use on the field for lines and 

markings. 
4. Two 1-pound samples of the proposed In-fill material(s). 

 
C. Manufacturer's Specifications and Warranty:    
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1. Submit to the Engineer selected manufacturer’s material specifications and installation 
instructions.  Include detailed specifications of manufacturer’s provisions for achieving 
permeability, stating rate in infiltration and permeability in inches per hour of system 
materials for the vertical draining system. 

2. Submit to the Engineer warranty package herein specified for review. 
 

D. Testing and Quality Control: Submit to the Engineer the following test results for the system 
specified. An independent testing laboratory experience with testing of synthetic turf or 
carpeting materials shall certify these tests. The qualifications of the testing laboratory to be 
utilized for the submittal and the pre-shipment testing shall be submitted to the Engineer for 
approval.  Applicable minimum material ASTM tests: 
 
1. Dynamic Cushion Test - ASTM F355, Procedure A, (system); ASTM F355 procedure A at 

the 24” drop. 
2. Yarn and fabric characteristics. 
3. Pill Burn Test – ASTM D2859   

   
E. Maintenance and Operating Data: 

 
1. Prior to acceptance and/or occupancy by the Owner, furnish to the Owner two (2) copies 

in hard cover form of maintenance and operating data with imprinted Project, Owner, 
Engineer, Contractor and Turf Subcontractor names, and date of turf system installation. 

2. In addition, provide descriptions of any equipment recommended for maintenance and 
repair, citing specific vendors for each unit. 

3. Use and Limitations - Provide a separate page stating approved activity usage for the turf 
and activities not recommended relative to warranty. 

4. Index - Index with tab dividers for data as follows:  Materials installed with their 
characteristics:  
a. General maintenance 
b. Small repair procedures 
c. Minor seam repair 
d. Discussion of precautions to be practiced, general maintenance, and uses to 

avoid to protect turf surface and to maintain installation's warranty 
e. Recommendations for paint application and removal of lines and markings. 

1.09 PRE-SHIPMENT SUBMITTALS 

A. Prior to shipment of the synthetic turf materials to the job site, synthetic turf material from every 
sixth roll shall be randomly sampled and the tested by an independent testing laboratory 
experience with testing synthetic turf materials.  The testing laboratory shall be completely 
independent with no ties to the turf manufacturer.  The testing shall include the following: 

 
Item       ASTM    Property             
1. FTIR Spectrograph     Pile Composition 
2. D418    Pile Weight    
3. D418    Total Weight    
4. D418    Pile Height    
5. D418    Backing Perforation Diameter and Spacing  
6. D1335    Tuft Bind (without infill) 
7. D1682    Grab/Tear Strength. 

 
B. Copies of the test results shall be transmitted to the Owner and Engineer directly from the 
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testing laboratory.  The synthetic turf materials shall not be shipped to the site without written 
authorization from the Engineer after the Owner and Engineer have approved the test results. 
 

C. Samples of the synthetic turf material tested from every sixth (6th) roll shall also be transmitted 
to the Engineer for approval by the independent testing laboratory prior to shipment of the 
synthetic turf materials to the job site.  Sample size shall be minimum 12” x 12”. 
 

D. All fees and costs associated with the pre-shipment sampling and testing shall be paid by the 
Contractor.  

1.10 CERTIFICATION OF THE BASE 

A. The Synthetic Turf Surfacing Contractor shall furnish to the Owner, prior to the synthetic turf 
system installation as applicable, a written certification of the acceptability by the turf vendor of 
the permeable aggregate for installation and warranty validation. 

1.11 TURF SYSTEM HOLD HARMLESS 

A. The synthetic turf manufacturer and installer shall not infringe upon any current or pending 
patents held by other synthetic turf manufacturers or installers. 
 

B. The Contractor, their synthetic turf subcontractor, and the synthetic turf manufacturer shall hold 
the Owner, Owner’s Representative, and the Engineer harmless from infringement of any 
current or future patent issued for the synthetic turf surfacing system, installation methods and 
vertical draining characteristics.  A notarized statement shall be provided as part of the 
submittal package. 

1.12 WARRANTY OF SYNTHETIC TURF 

A. Warranty shall cover, in general, the usability of the turf surface, accessories, use 
characteristics, and suitability of the installation.  All items covered by warranty are to be 
replaced or repaired with new materials, including installation at the sole expense of the 
warranting contractor for the period of eight (8) years to the Owner, for the designated uses 
enumerated as follows: 
 

Football 
Soccer 
Lacrosse 
Softball 
Ultimate  
Physical exercises 
Snow removal 
Pneumatic rubber-tired maintenance and service vehicles 
Pedestrian traffic and other similar uses 
Ceremonial and Entertainment Events 
 

B. A principal of the applicable firm, duly-authorized to make contracts, shall sign the turf vendor 
warranty.  If the turf vendor is not the manufacturer, the manufacturing firm shall also sign the 
warranty.  The term "Contractor" contained herein means the firm furnishing warranty.  "Owner" 
is the Carroll College.  Warranty period shall be a minimum of eight years from date of accep-
tance of the installed system by the Owner.  
 

C. Furnish a pre-paid insurance policy in support of the warranty required for the field, for the 
entire warranty period from an A-rated domestic insurance carrier. The warranty shall be 
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secured to the Owner with an insurance policy of not less than $300,000 per claim and an 
aggregate of $5,000,000. 
 
 

1.13 FORM OF WARRANTY OF SYNTHETIC TURF SYSTEM 

A. Contractor hereby warrants to Owner, subject to the limitations and conditions set forth below, 
that its synthetic turf system consisting of synthetic turf described as 
_______________________________, and the adhesives used in the installation, is free from 
defects in material and workmanship and shall, for a period of eight years as applicable from 
the date of acceptance by the Owner, remain serviceable for multiple sports activities. 
 

B. Contractor warrants to the Owner that its synthetic turf materials shall not fade, fail, shrink, 
wrinkle, or reflect excessive wear.  Contractor shall, at their sole expense and cost, replace 
such areas of the synthetic turf system not performing to these standards for the life of the 
warranty. 
 

C. Definitions 
 
1. The term "not fade" in the context of this warranty shall mean that the synthetic turf 

material shall remain a uniform shade of green, or other colors installed, with no 
significant loss of color. 

2. The term "not fail" or "excessive wear" as used in the context of this warranty shall mean 
that the length and weight of the face yarn or pile material in the synthetic turf surface 
above the infill materials shall not have been decreased by more than 10% per year 
according to ASTM D418, nor exceed 50% during the warranty period.  In the event that 
the synthetic turf system does not retain its fiber height or shock absorbency and is 
consequently no longer serviceable during the warranty period, the Contractor shall, at 
their sole expense, replace such portion of the system that is no longer serviceable. 

3. The term "serviceable" in the context of this warranty shall mean that the synthetic turf 
system for the soccer field shall have a maximum "G" value according to ASTM F1936-
10 and Procedure A, ASTM F355, not to exceed 120G's at any location upon installation 
and shall not exceed 160G's throughout life of the warranty period. This shall be 
determined by conducting dynamic cushioning tests at the locations designated in ASTM 
F1936-10 and at corners of the soccer penalty boxes at opposite sides of the field.  Any 
increase from 120G's to allowable 160-G's maximum shall be at a relative uniform rate 
not to exceed 15 G's in any single yearly period. 
 

D. Where applicable, the fabric seams shall remain attached to the underlying surface over the 
warranty period and shall not separate or become unglued or unattached, as applicable. 
 

E. Contractor warrants to the Owner that the permeable synthetic system shall drain vertically a 
minimum of 20 inches precipitation per hour without visible surface ponding. 
 

F. Contractor shall replace with new materials, at their sole expense, any damage to the synthetic 
turf system that extends more than 3 feet beyond the location of foreign combustibles, which 
may ignite and fire-damage the synthetic turf system.  The Contractor shall not be held liable 
for any incidental or consequential damages. These warranties and the Contractor's obligations 
here-under are expressly conditioned upon;  
 
1. The Owner making all minor repairs to the synthetic turf system upon the discovery of the 

need for such repairs; 
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2. The Owner maintaining and properly caring for the synthetic turf system in accordance 
with the Contractor's maintenance manual and instructions;  

3. The Owner complying with the dynamic and static load specifications established by the 
Contractor. 
 

G. The warranty is not to cover any defect, failure, damage or undue wear in or to the synthetic 
turf system caused by or connected with abuse, neglect, deliberate acts, act of God, casualty, 
static or dynamic loads exceeding Contractor's recommendations, footwear having cleats, 
spikes, or similar projections other than conventional baseball, football, soccer, or rugby shoes 
having cleats of not more than 1/2" in length, and other conventional running track shoes 
having spikes of not more than 1/4" in length, or use of improper cleaning methods. 
 

H. Contractor shall be allowed to examine the synthetic turf system regarding any claim that the 
Owner makes to be present at any time, to analyze the results of all tests conducted by the 
Owner or others, and to conduct such tests of their own.  Contractor shall not be responsible for 
any costs or expenses incurred by the Owner or others with respect to such tests, except the 
Contractor shall pay for costs of all tests and analysis conducted or directed by their 
representative. 
 

I. In the event the Contractor does not respond to the Owner’s written notice within 10 days of 
receipt of notice or does not submit, schedule and execute corrective work within 30 days for 
any material replacement and within 5 days for work limited to repairs of existing materials or 
repair that can be made with attic stock materials, the Owner has the option of having the work 
performed at the expense of the Contractor. 
 

J. Sample form of warranty herein set forth is a suggested form for use for the work under this 
section.  Manufacturer’s standard form of warranty may be used provided all conditions 
specified are incorporated.  All claims by the Owner under this warranty must be made in 
writing to Contractor’s address at____________________ within 30 days after the Owner 
learns of the defect giving rise to the claim. This warranty shall constitute a contract made in 
the State of Montana and shall be governed by the laws thereof. 

 
1.14 FORM OF WARRANTY FOR SUPPLEMENTAL PAD SYSTEM (ADDITIVE ALTERNATE) 
 

A. Contractor hereby warrants to Owner, subject to the limitations and conditions set forth below, 
that field underlayment system consisting of______________________, is free from defects in 
material and workmanship and shall, for a period of eight years from the date of acceptance by 
the Owner, remain serviceable for multiple sports and snow removal activities. 

 
B. Contractor warrants to the Owner that its field underlayment materials shall remain permeable 

and shall not fail, shrink or buckle.  Contractor shall, at their sole expense and cost, replace 
such areas of the field underlayment system not performing to these standards for the life of the 
warranty.  

 
C. Definitions 

 
1. The term "permeable" in the context of this warranty shall mean that the field 

underlayment material shall provide a minimum vertical drainage rate of 20 inches per 
hour.   

2. The term "not shrink" in the context of this warranty shall mean that the field 
underlayment panels shall remain butted together without gaps exceeding ¼ inch in any 
location across the field. 
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3. The term "buckle" in the context of this warranty shall mean that the field underlayment 
shall lay flat on the base without warping or creating surface irregularities in excess of ¼ 
inch. 

 
D. Contractor shall replace with new materials, at their sole expense, any field underlayment 

materials that do not comply with these warranty requirements.  
 
E. These warranties and the Contractor's obligations here-under are expressly conditioned upon;   

 
1. The Owner maintaining and properly caring for the synthetic turf and field underlayment 

system in accordance with the Contractor's maintenance manual and instructions;  
2. The Owner complying with the dynamic and static load specifications established by the 

Contractor. 
 

F. The warranty is not to cover any defect, failure, damage caused by or connected with abuse, 
neglect, deliberate acts, act of God, casualty, static or dynamic loads exceeding Contractor's 
recommendations.  

 
G. Contractor shall be allowed to examine the field underlayment system regarding any claim that 

the Owner makes to be present at any time, to analyze the results of all tests conducted by the 
Owner or others, and to conduct such tests of their own.  Contractor shall not be responsible for 
any costs or expenses incurred by the Owner or others with respect to such tests, except the 
Contractor shall pay for costs of all tests and analysis conducted or approved by the Owner’s 
Representative. 

 
H. In the event the Contractor does not respond to the Owner’s written notice within 10 days of 

receipt of notice or does not submit, schedule and execute corrective work within 30 days, the 
Owner has the option of having the work performed at the expense of the Contractor. 

 
I. Sample form of warranty herein set forth is a suggested form for use for the work under this 

section.  Manufacturer’s standard form of warranty may be used provided all conditions 
specified are incorporated.  All claims by the Owner under this warranty must be made in 
writing to Contractor’s address at____________________ within 30 days after the Owner 
learns of the defect giving rise to the claim. This warranty shall constitute a contract made in the 
State of California and shall be governed by the laws thereof. 

1.15 WARRANTY TESTING 

A. The turf for the football/soccer field is to be tested for dynamic cushioning (“G” Test) by an 
experienced independent testing laboratory acceptable to the Engineer or Owner at the 
completion of the installation shortly prior to acceptance inspection by the Owner/Engineer, at 
the anniversary date of the first year, second year, fourth year, sixth year, and 60 days prior to 
the anniversary date of the warranty expiration.  If conditions of the Specifications and/or 
Warranty are not met, the Contractor has the option of corrective work or replacement.  In the 
event corrective work does not meet the requirements of the Specifications after a second 
attempt to bring the system within these limits, then the Contractor is to replace non-conforming 
areas or sections solely at the Owner’s discretion and direction. 
 

B. Tests shall be performed in accordance with ASTM F-1936-10 and F355. 
 

C. Test locations as designated in F-1936-10, Paragraph 8.1.  Included in the report shall be the 
measured depth of the infill material at all test locations. 
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D. All costs for the stated testing shall be paid by the Synthetic Turf Surfacing Contractor. 
 

E. If the Contractor does not have the tests performed within 10 days of specified times listed, the 
Owner has the option of ordering the testing work at the expense of the Synthetic Turf 
Surfacing Contractor. 

PART 2 - MATERIALS 

2.01 GENERAL 

A. Infilled Synthetic Turf: The turf system shall be a vertical-draining permeable synthetic turf 
system.  The turf system shall consist of a synthetic grass-like surface pile, which shall be 
tufted into a synthetic backing. 
 

B. All backing layers and coatings shall be firmly bonded together. Coating materials must be 
completely cured and bonded to the other backing layers.  Synthetic turf panels or rolls that do 
not meet this requirement will be rejected. 
 

C. The entire system shall be resistant to weather, insects, rot, mildew, and fungus growth, and be 
non-allergenic and non-toxic.  The entire system shall be constructed to maximize dimensional 
stability, to resist damage and normal wear and tear from its designated use, and to minimize 
ultraviolet degradation. 
 

D. All adhesives used in bonding the system together shall be resistant to moisture, bacterial and 
fungus attacks, and resistant to ultraviolet rays at any location upon installation. 

2.02 DYNAMIC CUSHIONING REQUIREMENTS 

A. The dynamic cushioning of the system shall not exceed a maximum value of 130 G's per 
ASTM, F1936-10 snf ASTM, F355, procedure A at any location upon installation. 

 
2.03     SUPPLEMENTAL PAD COMPOSITION (ADDITIVE ALTERANTE) 
 

A. The supplemental pad system shall be either an interlocking polypropylene panels or a paved 
in place elastic layer pad.  The shock-absorbing pad shall become part of the base for the 
synthetic turf surfacing system where noted. 

 
B. Polypropylene Panels: 

   
1. The panels shall be interlocking with gaps that allow for thermal expansion and 

contraction but do not exceed 0.25 inches.  The panels shall be designed and 
manufactured specifically for in-filled synthetic turf underlayment applications.  The 
panels shall meet the following minimum requirements: 
 Size:  61 x 42 inches interlocking panels 
 Area: Net coverage per panel 16.90+/- ft2  
 Thickness:  0.90” (23mm) +/- .18”  
 Panel Weight:  approximately 4.1 lbs / panel  

2. Company must demonstrate successful installations totaling a minimum of 5 million 
square feet of manufacturer’s material. 

3. The panels shall provide the following minimum performance requirements: 
Surface contact:  50% minimum with synthetic turf backing,  
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Friction coefficient:   movement of artificial turf over 50mm distance 8.92N 
maximum force ISO 8295 

Shock Absorption:  60-70% per EN 14808 
Vertical Deformation:  less than 4 mm per EN14809 
Repeated impact compression resistance: 106psi, repeated load, 20,000 cycle’s 
system test with infilled turf; not to exceed 3%   
Bacteria and Fungi resistance: Pass per ASTM G22-76/G21-96 
Water Quality:   ESSM 105-d/1997  Pass 

Material must be 100% recyclable, recycling for energy through combustion is not 
acceptable.  Manufacturer must demonstrate recycling process as part of the pre-
approval process.  

4. Manufacturer Reference:  Brock International Power Base or pre-approved equal 
Brock International   
2840 Wilderness Place 
Boulder, CO 80301 
Telephone: (303) 544-5800  

5. Manufacturer Warranty:  The interlocking polypropylene panels shall include a 20 year 
manufacturer’s warranty. 
 

C.  Polyurethane Elastic Layer Pad  
 

1. The shock-absorbing pad shall be a paved-in-place (in-situ) porous elastic layer and shall 
become part of the base for the system. 

2. The elastic layer shall be porous and shall resist the effects of adhesives, water, freeze-
thaw, heavy loads associated with athletic fields, compression/deflection, rot, mold, 
mildew, bacteria, and air-borne pollution.  

3. Single Layer Installation:  The paved-in-place (in-situ) elastic layer shall be installed in 
one lift to a minimum thickness of 25mm.  The elastic layer shall contain only the 
following: 

 
Components      % by Weight 
Granulated SBR rubber (1-5mm)   43-47% 
Clean-washed "bird’s-eye" aggregate (3-6mm)  44-48%  
Single component high quality polyurethane binder 6-8% 

 
4. The exact material mix ratio may be altered to provide strength, shock attenuation (in 

conformance with the 120G limit specified herein) and to provide permeability as 
approved by the Engineer.  Installer may submit an elastic layer formulation with minor 
modification for Engineer's consideration and approval. 

2.04 PERMEABILITY REQUIREMENTS OF THE SYNTHETIC TURF SYSTEM 

A. The system including the synthetic turf, infill materials and the supplemental pad shall drain 
vertically a minimum of 20 inches precipitation per hour without visible surface ponding.  

2.05 SYNTHETIC TURF PILE SURFACE 

A. The pile surface shall provide good traction in all types of weather with the use of conventional 
"sneaker-type shoes" and composition, molded-sole athletic shoes. 
 

B. The pile surface shall be suitable for both temporary and permanent line markings using 
rubber-base paint where applicable.  
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C. Pile surface shall be nominally uniform in length for all portions of the field.  Synthetic turf 
panels or rolls with irregular pile heights or with “J hooked” fibers that extend more than 1/4 
inch above the surrounding fibers will be rejected. 

2.06  SYNTHETIC TURF FABRIC SURFACE 

A. The fabric surface shall be constructed and installed in minimum 15-foot widths with no 
longitudinal or transverse seams, except for head or tee seams at field boundaries and inlaid 
lines within a finished roll assembly. The seams shall be 15'-0" spacing. 

B. Rolls that do not lay evenly and with full dimension width will be rejected.  No fitted pieces or 
relief cuts will be allowed to true alignment. 
 

C. The color shall be uniform with no visible deviations in shade permitted.  Rolls that do not meet 
this requirement will be rejected. 

2.07 SYNTHETIC TURF SYSTEM MATERIAL COMPONENTS 

A. Pile fibers shall resemble freshly-grown natural grass in appearance, texture and colors. 
 

B. Fabric backing for the in-filled synthetic turf systems can be loose laid and anchored at the 
perimeter of the fields as shown in the details or adhered to the base. 
 

C. No transverse or “head” seams will be permitted within the football field grid (160’ width x 360’ 
length) 
 

D. All panel seams shall be secured with either sewing or adhesive with a supplemental fabric.  
Sewn turf seams shall utilized a high strength polyester fiber cord or nylon. Adhered seams 
shall include a minimum 12” width seam backing shall be utilized with adhesive to extend the 
width and length of the seam. 

2.08 SYNTHETIC TURF PERFORATIONS 

A. Synthetic turf with tufted fibers and a coated backing must include either perforations in the 
backing for vertical drainage, or the turf shall include a partially coated backing providing 
permeability without the use of perforations.  Certified independent test results indicating a 
minimum drainage rate of 40 inches per hour for the permeable backing must be provided. 
 

B. Perforations in turf backing to be a minimum of 3/16" diameter clear opening and shall be 
spaced a maximum of 4" uniformly on-center.  The turf shall be perforated with a minimum of 
95% integrity over entire surface.  Holes must be full diameter, completely through the 
underside of the turf backing with no material residue or fragmented fibers remaining.  
 

C. Engineer shall approve the turf perforations prior to shipment, upon shipment onsite, or during 
on-site perforating operations as applicable. 
 

D. If the non-permeable backing material exceeds 12 inches in width it shall be perforated in 
accordance with paragraph 2.7 of this section.  Perforations shall be drilled from the surface 
after the adhesive has set. 

2.09 LINES AND MARKINGS 

A. A complete field lining, marking and field boundary system with team area limits, etc., shall be 
provided with the initial installation of the surfacing system.  Layouts shall be accurately 
surveyed and marked prior to installation. 
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B. All lines and field markings shall be tufted in or installed as synthetic turf inlays.  Wherever 

possible, lines shall be tufted into the turf panels in lieu of inlays.  All markings shall be uniform 
in color, providing a sharp contrast with the turf color, and shall have sharp and distinct edges.  
Markings shall be true and shall not vary more than 7/32” from specified width and location. 

 
C. Manufacturer shall guarantee the synthetic turf is adaptable to painted lines in the event 

painting is utilized in the future. 
 
D. For cemented seams, use supplemental backing material.  The supplemental backing material 

shall bridge all inlaid lines and markings a minimum of 4 inches on each side of the seam.  
Supplemental backing material that is greater than 12 inches in width shall be perforated in 
accordance with paragraph 2.7 of this section.  Perforations shall be drilled from the surface 
after the adhesive has set. 

 
Football: 
 
1. Playing field boundaries: 12" wide white line and 60” purple boarder

 except between 25 yl,  
 where the boundary shall be a 72” wide white  
 panel 

2. Goal line: 8" wide white lines  
3. Each 5-yard line: 4" wide white lines 
4. 50 yard line: 4” wide white framed in 4” wide yellow 
5. Each 1-yard inbound line: 4" x 2' white lines 
6. Each 5-yard inbound line: 4" x 6" white line (each side of yard line) 
7. Each 1-yard marker: 4" x 2' white line 
8. 3-yard line: 4" x 6’ wide white line 
9. Team box lines: 4" wide white lines extending from the 25  
  yard line  
10. Number size: 6' high x 4' wide 
11. Number face: 12" 
12. Number arrows: 6" high and 18" wide white turf  
13. Number color: white  
14. Mid Field Logo: white & purple as shown on the plans 
15. End zone panels: purple as shown on the plans 
16. End zone letters: white letters for “CARROLL COLLEGE” and  
 “FIGHTING SAINTS” as shown on the plans 
 
Soccer: 
 
1. Playing field boundaries: 4" wide yellow lines 
2. Mid-field line: 4" wide yellow line 
3. Goal and penalty boxes: 4" wide yellow lines  
4. Center circle & penalty arc 4" wide yellow lines 
5. Corner kick arc 4" wide yellow lines 
6. Corner kick hash marks 4" wide x yellow lines 
7. Center spot: 9" diameter yellow dot 

 

2.10 MINIMUM SPECIFICATIONS FOR SYNTHETIC TURF SYSTEM MATERIALS 

A. The minimum material specifications shall be provided by each vendor/manufacturer with their 
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RPF proposal documents as listed on the Material Product Data Sheet that must be included 
with each proposal.  The material specifications included with each proposal shall be 
considered minimum values and will be verified and enforced and will be the basis for Owner's 
testing. Material that fails to meet these minimum specifications will be rejected.  The 
manufacturer of the synthetic turf fiber and fabric may elect to exceed these specifications to 
ensure compliance with all requirements and the warranty as specified in this section. 
 

B. Color of synthetic turf to be medium green as approved by Owner.  Additional turf colors shall 
be as called for in Section 2.8 for lines and markings.  The fiber used for the lines and markings 
shall be of the same composition as that used for the green areas. 

  
C. Pile fiber shall be either long parallel slit film, monofilament, or a combination thereof with 

athletic quality yarn designed specifically for outdoor use and stabilized to resist the effects of 
ultra-violet degradation, heat, wear, water and airborne pollution.  
 

D. Fiber shall be certified to have less than 50 ppm or less of lead from both the fiber supplier and 
the turf vendor. 

 
E. Fiber Wear Simulation:  Fiber shall exhibit no splitting or appreciable degradation after a 

minimum of 20,000 cycles of simulated Lisport wear testing and shall remain serviceable 
without appreciable face weight loss after a minimum of 40,000 cycles of simulated Lisport 
wear testing. 

 
F. Fabric Composition:  Shall consist of 100% polyethylene yarn tufted into polypropylene 

backings coated with high-grade polyurethane.  Coating and backing materials shall assure 
suitable tuft bind strength, dimensional stability, and long-term wearing properties. 

2.11 INFILL MATERIALS 

A. The synthetic turf shall utilize a combination of sand and rubber infill materials.  The maximum 
sand content shall not exceed 30% by volume and shall not be less than 20% by volume.  
Proprietary infill volumes with greater than 30% sand will be considered on a product by 
product basis.  The exact in-fill material ratio may be altered to provide strength, shock 
attenuation, and to provide permeability by the vendor/installer as approved by the Engineer, 
however the minimum sand by volume shall not be less than 20%. 
 

B. Infill material shall be applied in a dried condition when the turf is dry.  It shall be applied in 
uniform layers effectively dragged and/or brushed to distribute the material uniformly onto the 
backing of the turf. 
 

C. The sand infill material shall be graded silica sand, sub-round to round, compaction resistant, 
washed and dried.  The sand shall meet the following criteria: 

 
Percent Silica 80-95% 
Shape  Round to Sub-round 

 Sphericity 0.65 – 0.85 
 Roundness 0.60 – 0.70 
 Hardness (Moh) 7 

  
The sand gradation shall meet the following wet sieve analysis: 

     
 Sieve Size Percent Retained 

   #16 0% – 5% 
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   #20 10% – 20% 
    #30 50% – 70% 

   #40 15% – 25% 
    #50 0% – 10% 

      #100 0% – 5% 
  Pan 0% – 2% 
 

D. Rubber Infill:   
 

1. The rubber shall be 100% SBR ambient or cryogenically processed free of any tire cord 
and steel materials or kevlar. SBR rubber shall be manufactured from North American 
automotive or truck tires and shall be generated from California based tires. Tires more 
than 10 years old from date of production are not allowed. The rubber infill material 
gradation shall meet the following size requirements: 

 
 2.0 – 1.5 mm 0% - 10% 
 1.5 – 1.0 mm 10% - 30% 
 1.0 – 0.5 mm 40% - 80% 

0.5 – 0.0 mm 0% - 10% 
 

F. SBR rubber shall be certified in writing to have less than 50 ppm or less of lead from both the 
rubber supplier and the turf vendor. 
 

G. Infill material shall be applied in a dried condition when the turf is dry.  It shall be applied in 
uniform layers effectively dragged to distribute the material uniformly to the backing of the turf.  
 

H. The application rate shall provide a total minimum weight of 3.0 lbs of rubber infill material per 
square foot of the turf area. 
 

I. Maximum exposed fiber height shall range from ¾” to ½” after infill placement, settling, and 
compaction, however in no instance shall exposed pile height conflict with any known patents. 

 
2.12 MAINTENANCE EQUIPMENT – SWEEPER UNIT 
 

A. The Contractor shall provide one tow behind sweeper/ provide ground driven rotary brush for 
the cleaning and maintenance of the infilled synthetic turf.  Unit shall: 

 
1. Provide for metered re-application of infill material with simultaneous dirt removal through 

2 sieve trays 
2. Provide sieve trays with variable settings from 4-10MM;  
3. Adjustable depth row of tines for decompact infill material 
4. Working width to be nominally 6 ft. 
5. Rear mounted drag brush. 
6. Provide connections for tow behind standard tractor or utility vehicle. 

 
B. Manufacturer’s Reference:  The sweeper unit shall be SMG TurfCare TCA 2000 or approved 

equal.  Contact SMG Equipment LLC, (253) 350-8803 / www.smgequipment.com. 
 

2.13 MAINTENANCE EQUIPMENT – DRAG BRUSH UNIT 
 

A. One tow-behind drag unit shall be furnished to the Owner with the surfacing system.  
 

http://www.smgequipment.com/
http://www.smgequipment.com/
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B. The drag brush unit shall include 3-point hitch, rear-mount with tow coupling. 
 
C. Include four specially-arranged brush rows to level surface of turf with infilling granulate 
 
D. Working width to be nominally 5 ft. 
 
E. Manufacturer’s Reference:  The unit shall be SMG Turftuner TT1600 or approved equal. 

Contact SMG Equipment LLC, (253) 350-8803 / www.smgequipment.com. 
 
2.14 ALTERNATE FIELD EQUIPMENT 

 
A. The synthetic turf vendor may request to substitute equipment for those specific units specified, 

provided an equivalent function is provided to the specified equipment. 

PART 3 - INSTALLATION 

3.01 CERTIFICATION OF FIELD BASE INSTALLATION 

A. The Contractor or the Contractor's subcontractor shall perform an inspection of the permeable 
aggregate and submit written certification of acceptance of the base for the installation of the 
synthetic turf system. 
 

B. Summary of certification shall include, but not be limited to:  
 

1. Acceptance of the base construction "finish surfaces" as totally suitable for the 
application of work specified under this section. 

2. Verification and certification of the infiltration and permeability rates of the permeable 
aggregate as applying to the warranty. 
 

C. All discrepancies between the required materials, application and tolerance requirements noted 
by the turf installer shall be brought immediately to the attention of the Contractor and the 
Engineer.  Failure of the turf installer to immediately inform the Contractor and Engineer of any 
prior work that does not meet the required specifications will result in the turf installer being 
required to perform any work needed to bring the base to acceptable condition. 

 
3.02     SUPPLEMENTAL PAD INSTALLATION (ADDITIVE ALTERNATE) 
 

A. Polypropylene Panel Installation:  
 

1. Acceptance of the base construction "finish surfaces" as totally suitable for the 
application of work specified under this section. 

2. Use only new materials manufactured and shipped for the specific installation.  No used, 
recycled or refurbished materials are to be installed. Manufacturer must provide 
documentation of material content and MSDS sheet for submittal package. 

3. Product to be shipped as flat panels on prepackaged pallets.  Pallets to be wrapped with 
heavy-duty barrier for protection from moisture and UV exposure. 

4. Seams should be mechanically locked into place by hand without use of additional 
materials, glue, fasteners or secondary processes or equipment. 

5. Material must be installed using manufacturers guidelines. 
6. Manufacturer must provide written procedures to selected turf supplier for the installation 

of turf on top of underlayment. 
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7. Surplus materials to be determined by the Owner prior to order and delivery of product to 
the installation site.  Surplus quantities to be identified in writing by the General 
Contractor at the time of order placement.  

8. Upon completion of installation, a walk-through will be conducted to inspect the quality of 
work and ensure all details meet specifications. 

9. Perform all work in strict accordance to the drawings, shop drawings and manufacturer's 
installations and instructions. 

 
B. Elastic Layer Pad Installation  

 
1. The Superintendent shall thoroughly inspect all materials delivered to site both for quality 

and quantity to assure that the entire installation shall have sufficient material to maintain 
proper mixing ratios. 

2. Installation of the elastic layer shall not take place if the ambient temperature is below 50 
degrees F, if the material is wet, or if rain is falling or pending. 

3. The material to be placed shall be mechanically mixed to obtain a homogeneous mixture. 
 Extreme care shall be taken under the immediate supervision of the Superintendent in 
the weighing and mixing of the components to maintain a uniform mixture with predicable 
and consistent performance characteristics across the entire field area.  The 
polyurethane shall be of sufficient volume to obtain satisfactory long-term bonding of the 
components but shall not be of such volume as to render the elastic layer hard and 
uncomfortable for athletic use.  

4. The elastic layer shall be installed with a paving machine that utilizes an electrically 
heated finish surface screed bar.  The paving machine must be operated by a minimum 
of two skilled technicians at all times.   

5. All seams shall be hand rolled and cold pad joints shall be primed with a polyurethane 
primer supplied by the binder manufacturer.  

6. The Superintendent must consistently monitor thickness of the elastic layer and 
supervise all mixing ratios by means of component weight checks.  

7. The elastic layer pad must cure free of foot and equipment traffic for 48 hours after 
placement.  

8. The finished elastic layer must be properly compacted, uniform in texture, density, 
thickness, and tolerance to grade and suitable as a shock attenuation pad providing 
dynamic cushioning for the turf system. 

9. The elastic layer shall have minimum thickness of 25 mm.  The finished surface shall not 
vary more than 1/4" in 10' (6.25mm in 3.0 meters) measured in any direction as gauged 
from a string line or straight edge. 

10. The Contractor shall test the permeability of the in-situ pad prior to synthetic turf 
installation.  The pad shall be tested in a minimum of six (6) representative locations.  
The test results shall be submitted to the Engineer prior to synthetic turf installation. 

3.03 SYNTHETIC TURF INSTALLATION 

A. Perform all work in strict accordance to the drawings, specifications, shop drawings and 
manufacturer's specifications and instructions.   

 
B. Verification:  The Contractor is responsible for inspecting, verifying, and accepting all installed 

work of this section. 
 

C. Environmental Conditions: Do not apply adhesive materials or infill material when: 
 

1. Ambient air temperature is below 50 degrees F. 
2. Material temperatures are below 50 degrees F. 
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3. Rain is falling or pending 
4. Conditions exist, or are pending, that will be unsuitable to the installation of the system. 

 
D. Preparation: 

 
1. Accept base onto which the synthetic turf surfacing system and the anchoring system are 

to be applied, as specified above. 
2. Immediately prior to application of the synthetic turf, the base shall be thoroughly cleaned 

of all foreign material, soil, or any other substances that may be detrimental to 
permeability and the installation of the turf system. 

3.04 INSPECTION OF MATERIALS 

A. Prior to installation, and immediately upon delivery of synthetic turf system materials to the 
project site, the Synthetic Turf Surfacing Contractor shall inspect material as follows:  
 
1. For damaged or defective items;  
2. Measure turf pile height and thickness of each roll;  
3. Measure backing perforation diameter and spacing; 
4. Reject damaged materials and all materials out of tolerance with this specification. 

 
B. After installation, inspect project area for acceptable seaming, adhesive bonding, uniformity of 

color of turf, bubble- and wrinkle-free surface smoothness as laid, field lines and markings, 
insert installations, edge details. Remove and/or repair deficient workmanship in a manner 
consistent with these specifications prior to requesting the Engineer's inspection pursuant to 
completion and acceptance of the work. 

3.05 OWNER'S TEST 

A. Owner may have samples of the turf submitted and tested for verification of conformance to 
specifications.  Turf system acceptance is subject to the results of these tests. 
 

B. Any material so tested and found not conforming to specification will be rejected and replaced 
with material conforming to the specification at Synthetic Turf Surfacing Contractor's expense. 
Re-submittal shall be required. 

3.06  SYNTHETIC TURF INSTALLATION 

A. Perform all work in strict accordance to the drawings, shop drawings and manufacturer's 
specifications and instructions. 

 
B. Verification:  The Contractor is responsible for inspecting, verifying, and accepting all 

installed work of this section. 
 
C. Environmental Conditions: Do not apply adhesive materials or infill material when: 

 
1. Ambient air temperature is below 40 degrees F. 
2. Material temperatures are below 40 degrees F. 
3. Rain is falling or pending 
4. Conditions exist, or are pending, that will be unsuitable to the installation of the 

system. 
 

D. Preparation: 
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1. Accept base onto which the synthetic turf surfacing system and the anchoring 
system are to be applied, as specified above. 

2. Immediately prior to application of the synthetic turf, the base shall be thoroughly 
cleaned of all foreign material, soil, or any other substances that may be 
detrimental to permeability and the installation of the turf system. 

 
E. Equipment and Access: 

 
1. Passenger vehicles shall not be allowed to park or staged upon the completed 

aggregate surface either prior to or during installation of the synthetic turf. 
2. Equipment utilized during construction including compressors, generators, etc. 

shall be in complete working order, with exhaust systems oriented vertically and 
away from the synthetic turf surface.  At any location where equipment is parked 
and/or staged on the turf surface during installation, adequate protection of the 
finish turf surface will be required including, but not limited to heat resistant 
panels to ensure 100% viability of the finish turf surface and fibers.  Should a 
portion of the turf be damaged as a result of installation techniques, the entire turf 
panel may be subject to rejection and replacement at the direction of the Owner’s 
Representative. 

 
F. The fabric surface shall be constructed and installed in 15 -foot minimum widths with no 

longitudinal or transverse seams, except for head or tee seams at field boundaries and 
inlaid lines within a finished roll assembly. 

 
G. Rolls that do not lay evenly and with full dimension width will be rejected.  No fitted pieces 

will be allowed to true alignment. 
 
H. Bonding of Material Surfaces: The bonding or fastening of all system material compon-

ents shall provide a permanent, tight, secure and hazard-free, athletic playing surface.  
System material components include:  

 
1. Bonding all seams and inlaid line and markings 
2. Bonding and seaming must maintain their integrity for total length of warranty 

period. 
 

I. Seams: 
 

1. All turf seams shall be either sewn with high strength polyester fiber cord or nylon 
or adhered to a supplemental backing material. 

2. Backing layers must lie flat on the field base to provide a uniform pile surface. 
3. The width between fiber rows at the seam locations shall not exceed that of the 

tufting gauge of the turf materials. 
4. All sewn seams shall be brushed to provide full coverage of fiber over the thread. 

 
J. Turf Edges: Turf edges to be as shown on the edge fastening detail and nailed at the 

perimeter.   

3.07 LINING / MARKING INSTALLATION 

A. Complete field markings shall be provided with the initial installation of the surfacing system. 
Provide lines and markings in conformance with these specifications.  Layouts shall be 
accurately surveyed and marked prior to installation.  
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B. If overlapping backing materials are utilized for the inlaid lines and markings resulting in a non-
permeable surface in excess of 12 inches wide, the backing materials shall be perforated in 
conformance with section 2.08 after gluing and prior to installation of the infill material. 
 

C. Painted lines and markings shall be crisp and distinct, with no weeping or overspray.  
Application of paint shall be exactly aligned with required dimensions and a guide wire/string 
line shall be used to produce straight lines. 
 

D. Contractor shall reapply paint if markings exhibit any appreciable fading or degradation within 
three months of initial application.   

3.08 SYNTHETIC TURF EDGE ANCHOR INSTALLATION 

A. Anchor synthetic turf along the sides and ends with the existing edge nailer board as shown in 
the details.  Complete any adjustments/additions to the turf nailer board to ensure the top of the 
infill meets and matches the top of the concrete or rubberized surface edge directly adjacent to 
the synthetic turf.   

3.09 IN-FILL INSTALLATION 

A. The in-fill material shall be applied in a dry condition and when the synthetic turf is dry.  
 

B. The synthetic turf installer shall not infringe upon any current or pending patents held by other 
synthetic turf manufacturers or installers with the installation of the in-fill materials. 
 

C. The infill materials will be installed with a minimum of 12 applications.  The infill installation shall 
not result in fiber material trapped below the surface of the infill material.  If fiber is trapped 
below the surface, a portion or all of the infill material must be removed and reinstalled. 
 

D. The infill material shall be installed at a uniform depth across the entire field area. Infill depths 
shall not vary by more than +/- 5 mm from the design infill level indicated in the approved 
submittals across the entire synthetic turf surfacing area. 
 

E. The in-fill materials shall be water settled to provide accelerated consolidation of the in-fill 
material prior to use by the Owner.  Water is available from quick coupling valves located 
around the field, as well as the washwater/spray system.  The Synthetic Turf Contractor shall 
utilize existing equipment to evenly apply a minimum of 1 inch of water over the entire field area 
for water settlement.  Upon completion of the initial water settlement, the surface will be 
inspected the Owner and Engineer for footing stability and in-fill consolidation.  The Synthetic 
Turf Contractor shall provide any additional water settling as required by the Owner and 
Engineer to achieve the desired level of in-fill stability and consolidation. 

3.10 CLEANING 

A. Remove all excess materials of all types, equipment, debris, etc., from the site immediately 
after completion of the work. Remove all stains and other blemishes from all finished surfaces.  
 Leave work in clean, new appearing condition, ready for use by Owner. 
 

B. The Contractor shall inspect the entire field area with a hand held metal detector to identify any 
construction materials or tools left on the field.  All such materials shall be removed prior to 
Owner occupancy of the field. 

3.11 PROTECTION 
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A. Adequate protection of materials and work from damage will be the responsibility of the installer 
during installation and until acceptance of their work.  Synthetic Turf Surfacing Contractor will 
be responsible for protection after the acceptance of the work until final acceptance of all 
contract work by the Owner.  All material damaged prior to acceptance by the Owner shall be 
replaced at no cost to the Owner. 

3.12 EXTRA MATERIALS 

A. Deliver to Owner all extra materials herein specified.  Receive Owner's written receipt for all 
materials.  Deliver receipt to Engineer. 
 

B. Infill Materials:  Provide four (4) 33-gallon rubber trash containers with lids of each infill material 
used. 
 

C. Turf for Future Repairs:  Material may be roll ends or cutoffs; however, each piece of fabric 
shall be at least 5’ x 10’.  At least one green piece shall be at least 10’ x 15’. The following are 
minimum areas for the extra synthetic turf materials to be provided by the Synthetic Turf 
Surfacing Contractor to the Owner: 

 
1. Green Turf:   1000 sf  
2. White Turf: 100 LF 4” lines  
3. Yellow Turf:   100 LF 4” lines 
4. White Turf 500 SF 
5. Purple Turf 500 SF 

 
3.13 MAINTENANCE EQUIPMENT 
 

A. Contractor shall uncrate, assemble and demonstrate operation of equipment to Owner and Owner’s 
Representatives. 

 
B. Following assembly of equipment, Contractor shall complete a minimum four (4) hour training session 

utilizing the equipment with a variety of maintenance personnel from the Sweetwater Union High School 
District and Olympian High School staff. 

3.14 MAINTENANCE 

A. Vendor shall complete maintenance of the synthetic turf field at both 6 months and 1 year after 
the date of Substantial Completion.  Minimum maintenance activities shall include: 
 
1. Inspect and repair as required each inlay and seam. 
2. Brush and remove surface debris, loose fibers and any other deleterious material.  Use of 

a rotating, mechanical brush is recommended. 
3. Decompact and re-level infill materials.  Import and place /top dress new infill material 

matching original infill materials as needed to establish original infill depth, with original 
installation height of exposed fiber. 
 

B. All maintenance activities shall be as approved and directed by the original manufacturer.  All 
maintenance activities shall be coordinated with scheduled use of the facility and completed at 
the convenience of the owner and applicable user groups. 

END OF SECTION  
©2020 D. A. Hogan & Associates, Inc. 
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