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City of Mission 
 

GENERAL BUSINESS QUESTIONNAIRE 
(SUPPLIES, SERVICES AND CONSTRUCTION) 

 
 

 
This questionnaire, the requested list of references and the authorization to release financial information 
are used in part to assist in determining a potential contractor’s responsibility.  Offerors shall submit the 
General Business Questionnaire information with the bid/proposal, as indicated in the Table of Contents 
page 2 of the Solicitation, Offer and Award Form.  All information must be current and traceable.  Each 
venturer of a joint venture must submit a separate signed form.    
 
City of Mission reserves the right to make additional inquiries based on information submitted, or the lack 
thereof.  Questions concerning this questionnaire or the authorization form should be directed to the 
contact person identified on the Solicitation, Offer and Award Form.  In cases where a question does not 
apply or if unable to respond, offeror should refer to the item number, repeat the question, and indicate 
N/A (Not Applicable) or N/R (No Response), as appropriate. Offeror will explain the reason when 
responding N/A or N/R. 
 
 
1.   Name of Offeror ("Business"):   ___________________________________________________  

 

  
2. List name(s) and business address of owners, officers and directors for corporations, partners 

for partnerships, and ventures for joint ventures sole proprietors (attach additional pages as 
necessary). 

  ___________________________________________________________________________ 
 ___________________________________________________________________________ 
 ___________________________________________________________________________  

 
3. Number of years in business under present business name:  _________  
 
4. If applicable, list all other names under which the Business identified above operated in the last 

5 years.  
 ___________________________________________________________________________ 
 ___________________________________________________________________________ 
 ___________________________________________________________________________  

 
5. Annual Gross Revenue (Past year): (M represents millions, K represents thousands) 

$100K or less $100K-$500K $500K-$1M $1M-$5M $5M-$10M
 $10M-$16M $16M or Over 

 
6.         Will bidder/proposer provide a copy of its financial statements for the past two (2) years, if 

requested by City of Mission? Yes No 
 
7. Number of current employees:  __________  
 
8. Has the Business, or any officer or partner thereof, failed to complete a contract? Yes No 
 
9. Is any litigation pending against the Business? Yes No 
 
10.    Is offeror currently for sale or involved in any transaction to expand or to become acquired by 

another business entity? If yes, offeror needs to explain the expected impact, both in 
organizational and directional terms.   Yes No 

  ___________________________________________________________________________ 
 ___________________________________________________________________________ 
 ___________________________________________________________________________  
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11. Has the Business ever been declared "not responsible" for the purpose of any governmental 
agency contract award?  Yes No 

 
12. Has the Business been debarred, suspended, proposed for debarment, declared ineligible, 

voluntarily excluded, or otherwise disqualified from bidding, proposing, or contracting?  
 Yes No 
 
13. Are there any proceedings pending relating to the Business' responsibility, debarment, 

suspension, voluntary exclusion, or qualification to receive a public contract? 
 Yes No 
 
14. Has the government or other public entity requested or required enforcement of any of its rights 

under a surety agreement on the basis of a default or in lieu of declaring the Business in default? 
Yes No 

 
15. Is the Business in arrears on any contract or debt? Yes No 
 
16. Has the Business been a defaulter, as a principal, surety, or otherwise? Yes No 
 
17. Have liquidated damages or penalty provisions been assessed against the Business for failure to 

complete work on time or for any other reason? Yes No 
 
18.    Does offeror have a contingency plan or disaster recovery plan in the event of a disaster? If so, 

then Bidder will provide a copy of the plan.   Yes No 
 
19.    Does offeror have quality assurance program?  If yes, offeror will describe its quality assurance 

program, its quality requirements, and how they are measured.  Yes No 
 
20. If a "yes" response is given under questions 9 through 19, please provide a detailed explanation 

including dates, reference to contract information, contacts, etc. (attach additional pages as 
necessary). 

  ___________________________________________________________________________ 
 ___________________________________________________________________________ 
 ___________________________________________________________________________ 
 ___________________________________________________________________________ 
 ___________________________________________________________________________ 
 ___________________________________________________________________________  

 
 
I, individually and on behalf of the business named in this Business Questionnaire, do by my signature 
below, certify that the information provided in this questionnaire is true and correct.  I understand that any 
false statements or misrepresentations regarding the Business named above may result in: 1) 
termination of any or all contracts which City of Mission has or may have with the Business; 2) 
disqualification of the Business from consideration for contracts; 3) removal of the Business from City of 
Mission’s vendors’ list; or/and 4) legal action(s) applicable under federal, state, or local law. 
 
 
Name:  ________________________________________    Title:  ____________________________  
 
Signature:  _____________________________________  Date:  ________________________  
 (Owner, CEO, President, Majority Stockholder or Designated Representative) 
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LIST OF REFERENCES FOR SIMILAR PROJECTS 
 

Use additional pages as necessary. 
  
 
1. Project: 
 Date of Completion (if applicable): 
 Contact Person: 
 Company Name: 
 Address: 
 Telephone Number: 
 Fax Number: 
 E-mail Address: 

 
 

2. Project: 
 Date of Completion (if applicable): 
 Contact Person: 
 Company Name: 
 Address: 
 Telephone Number: 
 Fax Number: 
 E-mail Address: 

 
 

3. Project: 
 Date of Completion (if applicable): 
 Contact Person: 
 Company Name: 
 Address: 
 Telephone Number: 
 Fax Number: 
 E-mail Address: 
 

 

4. Project: 
 Date of Completion (if applicable): 
 Contact Person: 
 Company Name: 
 Address: 
 Telephone Number: 
 Fax Number: 
 E-mail Address: 
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City of Mission 
 

AUTHORIZATION FOR RELEASE OF FINANCIAL INFORMATION 
 
 
This authorization will be used to obtain information to assist City of Mission in determining a potential 
contractor’s financial responsibility.  Your signature authorizes the release of financial information to the 
City of Mission Purchasing Department for this purpose.  All information must be current and traceable.  
Each venturer of a joint venture must submit a separate signed form.  
 
This authorization form shall be submitted in accordance with the applicable provision(s) in General 
Terms and Conditions, or as otherwise requested.  City of Mission reserves the right to make additional 
inquiries based on information submitted, or the lack thereof.  
 
 
    
Name of Bank/Financial Institution Account Number 
 
    
Address Account Type:  e.g., Savings, Checking, Other (Identify) 
 
  
City, State, Zip Code 
 
  
Name of Bank Officer Familiar with the Account 
 
    
Telephone Fax 
 
      
Email Address 
       
 
    
Name of Business  Address 
 
     
City State Zip Code 
 
 
I, individually and on behalf of the Business named above, do by my signature below, certify that the 
information provided is true and correct, and authorize the release of financial information for verification 
of financial responsibility.  I understand that any false statements or misrepresentations regarding the 
Business named above may result in: 1) termination of any or all contracts which City of Mission has or 
may have with the business; 2) disqualification of the Business from consideration for contracts; 3) 
removal of the Business from City of Mission’s vendors list; or/and 4) legal action(s) applicable under 
federal, state or local law. 
 
Name:      Title:   
 
Signature:    Date:    
 (Owner, CEO, President, Majority Stockholder, or Designated Representative) 
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City of Mission 
 

EXHIBIT U 
 

 
BUY AMERICA CERTIFICATE 

(FEDERALLY ASSISTED CONTRACT) 
 

 INSTRUCTIONS  
 
 

 
INSTRUCTIONS: 

 
If the OFFER PRICE EXCEEDS $100,000, complete the certificate and submit it with your offer. 
 

SECTION (1) Complete only for IRON, STEEL or MANUFACTURED PRODUCTS. 
 
SECTION (2) Complete only for ROLLING STOCK and ASSOCIATED EQUIPMENT. 
   
SECTION (3) SIGN and COMPLETE always. 

 

 
CAUTION:   Failure to return this form or to mark the appropriate  in Section (1) OR Section (2) AND 
complete the information in Section (3), including a signature, may render your offer nonresponsive or 
unacceptable. 
 
DEFINITIONS: (Pursuant to 49 CFR 661) 
 
ASSOCIATED EQUIPMENT:  All components or subcomponents of Rolling Stock, including, but not limited to, 
train control, communication and traction power equipment, and as otherwise defined in 49 CFR 661.11. 
 
IRON AND STEEL PRODUCTS:  All construction materials made primarily of iron or steel and meant for use in 
infrastructure projects, including, but not limited to, structural iron or steel, iron or steel beams and columns, 
running rail and contact rail.  This certification does not apply to iron or steel used as components or 
subcomponents of other manufactured products or rolling stock, or to metallurgic processes involving refinement 
of steel additives. 
 
MANUFACTURED PRODUCT:  An item produced as a result of processes to alter the form or function of 
materials or of elements of the product in a manner adding value and transforming those materials or elements 
so that they represent a new end product functionally different from that which would result from the mere 
assembly of elements or materials. 
 
ROLLING STOCK:  Transit vehicles, such as buses, vans, cars, railcars, locomotives, trolley cars and buses, 
and ferry boats, as well as, vehicles used for support services.  
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City of Mission 

 
EXHIBIT U 

 

 
BUY AMERICA CERTIFICATE 

(FEDERALLY ASSISTED CONTRACT) 
 

 CERTIFICATE  
 
SECTION (1); Certify only for IRON, STEEL or MANUFACTURED PRODUCTS: (Mark One) 
 

 CERTIFICATE OF COMPLIANCE WITH SECTION 165(a). The offeror hereby certifies that it will comply 
with the requirements of Section 165(a) of the Surface Transportation Assistance Act of 1982, as 
amended, and the applicable regulations of 49 CFR Part 661; 

 
--OR-- 

 
 CERTIFICATE FOR NON-COMPLIANCE WITH SECTION 165(a). The offeror hereby certifies that it 

cannot comply with the requirements of Section 165(a) of the Surface Transportation Assistance 
Act of 1982, as amended, but it may qualify for an exception to the requirement pursuant to 
Section 165(b)(2) or (b)(4) of the Surface Transportation Assistance Act, as amended, and 
regulations in 49 CFR Part 661.7. 

 
 
SECTION (2); Certify only for ROLLING STOCK and ASSOCIATED EQUIPMENT: (Mark One) 
 

CERTIFICATE OF COMPLIANCE WITH SECTION 165(b)(3). The offeror hereby certifies that it will 
comply with the requirements of Section 165(b)(3) of the Surface Transportation Assistance Act of 
1982, as amended, and the applicable regulations of 49 CFR Part 661.11;  

 
--OR-- 

 
CERTIFICATE FOR NON-COMPLIANCE WITH SECTION 165(b)(3). The offeror hereby certifies that it 

cannot comply with the requirements of Section 165(b)(3) of the Surface Transportation Assistance 
Act of 1982, as amended, but it may qualify for an exception to the requirement consistent with 
Section 165(b)(2) or (b)(4) of the Surface Transportation Assistance Act, as amended, and 
regulations in 49 CFR Part 661.7.  

 
SECTION (3); OFFEROR'S SIGNATURE: (Sign, Date and Enter Your Title and the Name of Your Company) 
 
 
________________________________________________    ______________________ 
 SIGNATURE DATE 
 
 
_________________________________________________________ 
 TITLE 
 
 
_________________________________________________________ 
 NAME OF COMPANY 
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City of Mission 

 
EXHIBIT V  

EMPLOYEE 
 INFORMATION REPORT 

 
SECTION A - TYPE OF REPORT 

 
Indicate by marking in the appropriate box the type of reporting unit for which this copy of the 
form is submitted (MARK ONLY ONE BOX). 

 
 Single Establishment Employer Report 
 Multi-Establishment Employer, Consolidated Report (Required) 
 Multi-Establishment Employer, Headquarters Unit Report (Required) 
 Multi-Establishment Employer, Individual Establishment Report (submit one for each        

establishment with 50 or more employees) 
 Multi-Establishment Employer, Special Report 

 
Total number of reports being filed by this company (answer only if consolidated report).  

SECTION B-COMPANY IDENTIFICATION 
(To be answered by all) 

 
 Parent Company Name & Address: 
 

 

    
 
 Establishment Completing Report 

Name & Address (Omit if same as above) 
 

 

   
  Employer ID Number:  

SECTION C - ESTABLISHMENT INFORMATION 
 (Omit on the Consolidated Report) 

1. What is the major activity of this establishment? (Be specific, i.e., manufacturing steel 
castings, retail grocer, wholesale plumbing supplies, title insurance, etc. Include the 
specific type of product or type of service provided, as well as the principal business or 
industrial activity.) 
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SECTION D-EMPLOYMENT DATA 
Employment at this establishment -- Report all permanent full-time and part-time 
employees including apprentices and on-the-job trainees unless specifically excluded as 
set form in the instructions. Enter the appropriate figures on all lines and in all columns. 
Blank spaces will be considered zeros. 

JOB 
CATEGORIES 

 
NUMBER OF EMPLOYEES 

 Overall 
Totals 

 (Sum of 
Col. B 

Thru K) 

 
MALE 

 
FEMALE 

  White 
(Not of 

Hispanic 
Origin) 

Black 
(Not of 

Hispanic 
Origin) 

Hispanic Asian or 
Pacific 

Islander 
America
n Indian 

or 
Alaskan 
Native 

White 
(Not of 

Hispanic 
Origin) 

Black 
(Not of 

Hispanic 
Origin) 

Hispanic Asian or 
Pacific 

Islander

America
n Indian 

or 
Alaskan 
Native 

Officials/Managers            
Professionals            
Technicians            
Sales Workers            
Office & Clerical            
Craft Workers 
(Skilled) 

           

Operatives 
(Semi-Skilled) 

           

Laborers 
(Unskilled) 

           

Service Workers            
TOTAL            
Answer if not consolidated report: Dates of Payroll Period 

Used 
 

Does the establishment employ 
apprentices? 

SECTION E - CERTIFICATION  
 

Check One:  All reports are accurate and were prepared in accordance with the 
instructions (check on consolidated only) 

 This report is accurate and was prepared in accordance with the 
instructions. 

Name/Title of Certifying Official 
 

Signature Date: 

Contact Name 
 

Address (Number & Street) 

Title City & State 
 

Zip Code Telephone Extension 
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Leo Peña Placita Park 
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Mission, TX

SECTION 047200 - CAST STONE MASONRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Cast stone trim including the following:
a. Wall caps.

B. Related Sections:
1. Section 042000 "Unit Masonry" for installing cast stone units in unit masonry.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1. For cast stone units, include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes.

B. Shop Drawings:  Show fabrication and installation details for cast stone units.  Include 
dimensions, details of reinforcement and anchorages if any, and indication of finished faces.

1. Include building elevations showing layout of units and locations of joints and anchors.

C. Samples for Initial Selection:  For colored mortar.

D. Samples for Verification:

1. For each color and texture of cast stone required, 10 inches (250 mm) square in size.

E. Full-Size Samples:  For each color, texture, and shape of cast stone unit required.

1. Make available for Architect's review at Project site.
2. Approved Samples may be installed in the Work.

Cast Stone Masonry 1
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1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A qualified manufacturer of cast stone units similar to those 
indicated for this Project, that has sufficient production capacity to manufacture required units, 
and is a plant certified by the Cast Stone Institute.

B. Source Limitations for Cast Stone:  Obtain cast stone units through single source from single
manufacturer.

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color, from one manufacturer for each cementitious component and from one source 
or producer for each aggregate.

D. Mockups:  Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Build mockup of typical wall area as shown on Drawings.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Coordinate delivery of cast stone with unit masonry work to avoid delaying the Work and to 
minimize the need for on-site storage.

B. Pack, handle, and ship cast stone units in suitable packs or pallets.

1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining.  Move 
cast stone units, if required, using dollies with wood supports.

2. Store cast stone units on wood skids or pallets with nonstaining, waterproof covers, 
securely tied.  Arrange to distribute weight evenly and to prevent damage to units.  
Ventilate under covers to prevent condensation.

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

D. Store mortar aggregates where grading and other required characteristics can be maintained and 
contamination can be avoided.

1.6 PROJECT CONDITIONS

A. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice 
or frost.  Do not build on frozen substrates.  Comply with cold-weather construction 
requirements in ACI 530.1/ASCE 6/TMS 602.

Cast Stone Masonry 2
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1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 
deg F (4 deg C) and above and will remain so until cast stone has dried, but no fewer than 
seven days after completing cleaning.

B. Hot-Weather Requirements:  Comply with hot-weather construction requirements in 
ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1 CAST STONE MATERIALS

A. General:  Comply with ASTM C 1364 and the following:

B. Portland Cement:  ASTM C 150, Type I or Type III, containing not more than 0.60 percent total 
alkali when tested according to ASTM C 114.  Provide natural color or white cement as 
required to produce cast stone color indicated.

C. Coarse Aggregates:  Granite, quartz, or limestone complying with ASTM C 33; gradation and 
colors as needed to produce required cast stone textures and colors.

D. Fine Aggregates:  Natural sand or crushed stone complying with ASTM C 33, gradation and 
colors as needed to produce required cast stone textures and colors.

E. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing 
admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.

F. Admixtures:  Use only admixtures specified or approved in writing by Architect.

1. Do not use admixtures that contain more than 0.1 percent water-soluble chloride ions by 
mass of cementitious materials.  Do not use admixtures containing calcium chloride.

2. Use only admixtures that are certified by manufacturer to be compatible with cement and 
other admixtures used.

3. Air-Entraining Admixture:  ASTM C 260.
4. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
5. Water-Reducing, Retarding Admixture:  ASTM C 494/C 494M, Type D.
6. Water-Reducing, Accelerating Admixture:  ASTM C 494/C 494M, Type E.

G. Reinforcement:  Deformed steel bars complying with ASTM A 615/A 615M, Grade 60
(Grade 420).  Use galvanized or epoxy-coated reinforcement when covered with less than 1-1/2 
inches (38 mm) of cast stone material.

1. Epoxy Coating:  ASTM A 775/A 775M.
2. Galvanized Coating:  ASTM A 767/A 767M.

Cast Stone Masonry 3
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2.2 CAST STONE UNITS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:

1. Innovative Block of South Texas or approved equal.

B. Provide cast stone units complying with ASTM C 1364 using either the vibrant dry tamp or 
wet-cast method.

C. Fabricate units with sharp arris and accurately reproduced details, with indicated texture on all 
exposed surfaces unless otherwise indicated.

1. Slope exposed horizontal surfaces 1:12 to drain unless otherwise indicated.
2. Provide raised fillets at backs of sills and at ends indicated to be built into jambs.
3. Provide drips on projecting elements unless otherwise indicated.

D. Fabrication Tolerances:

1. Variation in Cross Section:  Do not vary from indicated dimensions by more than 1/8 
inch (3 mm).

2. Variation in Length:  Do not vary from indicated dimensions by more than 1/360 of the 
length of unit or 1/8 inch (3 mm), whichever is greater, but in no case by more than 1/4 
inch (6 mm).

3. Warp, Bow, and Twist:  Not to exceed 1/360 of the length of unit or 1/8 inch (3 mm),
whichever is greater.

4. Location of Grooves, False Joints, Holes, Anchorages, and Similar Features:  Do not vary 
from indicated position by more than 1/8 inch (3 mm) on formed surfaces of units and 3/8 
inch (10 mm) on unformed surfaces.

E. Cure units as follows:

1. Cure units in enclosed moist curing room at 95 to 100 percent relative humidity and 
temperature of 100 deg F (38 deg C) for 12 hours or 70 deg F (21 deg C) for 16 hours.

2. Keep units damp and continue curing to comply with one of the following:

a. No fewer than five days at mean daily temperature of 70 deg F (21 deg C) or 
above.

b. No fewer than six days at mean daily temperature of 60 deg F (16 deg C) or above.
c. No fewer than seven days at mean daily temperature of 50 deg F (10 deg C) or 

above.
d. No fewer than eight days at mean daily temperature of 45 deg F (7 deg C) or 

above.

F. Acid etch units after curing to remove cement film from surfaces to be exposed to view.

Cast Stone Masonry 4
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G. Colors and Textures:  As selected by Architect from manufacturer's full range.

2.3 ACCESSORIES

A. Anchors:  Type and size indicated, fabricated from [Type 304 stainless steel complying with 
ASTM A 240/A 240M, ASTM A 276, or ASTM A 666] [steel complying with 
ASTM A 36/A 36M, and hot-dip galvanized to comply with ASTM A 123/A 123M].

B. Dowels:  1/2-inch- (12-mm-) diameter, round bars, fabricated from [Type 304 stainless steel 
complying with ASTM A 240/A 240M, ASTM A 276, or ASTM A 666] [steel complying 
with ASTM A 36/A 36M, and hot-dip galvanized to comply with ASTM A 123/A 123M].

C. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by 
cast stone manufacturer and expressly approved by cleaner manufacturer for use on cast stone 
and adjacent masonry materials.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
c. ProSoCo, Inc.

2.4 MORTAR MIXES

A. Comply with requirements in Section 042000 "Unit Masonry" for mortar mixes.

B. Comply with ASTM C 270, Proportion Specification.

1. For setting mortar, use Type N.
2. For pointing mortar, use Type N.

C. Pigmented Mortar:  Use colored cement product.

1. Pigments shall not exceed 10 percent of portland cement by weight.
2. Application:  Use pigmented mortar for exposed mortar joints.

D. Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates and 
natural color or white cement as necessary to produce required mortar color.

1. Mix to match Architect's sample.
2. Application:  Use colored aggregate mortar for exposed mortar joints.
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PART 3 - EXECUTION

3.1 EXAMINATION

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

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

3.2 SETTING CAST STONE IN MORTAR

A. Install cast stone units to comply with requirements in Section 042000 "Unit Masonry."

B. Set cast stone as indicated on Drawings.  Set units accurately in locations indicated with edges
and faces aligned according to established relationships and indicated tolerances.

1. Install anchors, supports, fasteners, and other attachments indicated or necessary to 
secure units in place.

2. Coordinate installation of cast stone with installation of flashing specified in other 
Sections.

C. Wet joint surfaces thoroughly before applying mortar or setting in mortar.

D. Set units in full bed of mortar with full head joints unless otherwise indicated.

1. Set units with joints [1/4 to 3/8 inch (6 to 10 mm)] wide unless otherwise indicated.
2. Build anchors and ties into mortar joints as units are set.
3. Fill dowel holes and anchor slots with mortar.
4. Fill collar joints solid as units are set.
5. Build concealed flashing into mortar joints as units are set.
6. Keep head joints in coping and other units with exposed horizontal surfaces open to 

receive sealant.
7. Keep joints at shelf angles open to receive sealant.

E. Rake out joints for pointing with mortar to depths of not less than 3/4 inch (19 mm).  Rake 
joints to uniform depths with square bottoms and clean sides.  Scrub faces of units to remove 
excess mortar as joints are raked.

F. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 inch (10 
mm).  Compact each layer thoroughly and allow it to become thumbprint hard before applying 
next layer.

G. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated.
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H. Provide sealant joints at copings and other horizontal surfaces, at expansion, control, and 
pressure-relieving joints, and at locations indicated.

1. Keep joints free of mortar and other rigid materials.
2. Build in compressible foam-plastic joint fillers where indicated.
3. Form joint of width indicated, but not less than [3/8 inch (10 mm)].
4. Prime cast stone surfaces to receive sealant and install compressible backer rod in joints 

before applying sealant unless otherwise indicated.
5. Prepare and apply sealant of type and at locations indicated to comply with applicable 

requirements in Section 079200 "Joint Sealants."

3.3 SETTING ANCHORED CAST STONE WITH SEALANT-FILLED JOINTS

A. Set cast stone as indicated on Drawings.  Set units accurately in locations indicated with edges 
and faces aligned according to established relationships and indicated tolerances.

1. Install anchors, supports, fasteners, and other attachments indicated or necessary to 
secure units in place.

2. Shim and adjust anchors, supports, and accessories to set cast stone in locations indicated 
with uniform joints.

B. Keep cavities open where unfilled space is indicated between back of cast stone units and 
backup wall; do not fill cavities with mortar or grout.

C. Fill anchor holes with sealant.

1. Where dowel holes occur at pressure-relieving joints, provide compressible material at 
ends of dowels.

D. Set cast stone supported on clip or continuous angles on resilient setting shims.  Use material of 
thickness required to maintain uniform joint widths.  Hold shims back from face of cast stone a 
distance at least equal to width of joint.

E. Keep joints free of mortar and other rigid materials.  Remove temporary shims and spacers from 
joints after anchors and supports are secured in place and cast stone units are anchored.  Do not 
begin sealant installation until temporary shims and spacers are removed.

1. Form open joint of width indicated, but not less than [3/8 inch (10 mm)].

F. Prime cast stone surfaces to receive sealant and install compressible backer rod in joints before 
applying sealant unless otherwise indicated.

G. Prepare and apply sealant of type and at locations indicated to comply with applicable 
requirements in Section 079200 "Joint Sealants."
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3.4 INSTALLATION TOLERANCES

A. Variation from Plumb:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 
mm in 6 m), or 1/2 inch (12 mm) maximum.

B. Variation from Level:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 
mm in 6 m), or 1/2 inch (12 mm) maximum.

C. Variation in Joint Width:  Do not vary joint thickness more than 1/8 inch in 36 inches (3 mm in 
900 mm) or one-fourth of nominal joint width, whichever is less.

D. Variation in Plane between Adjacent Surfaces (Lipping):  Do not vary from flush alignment 
with adjacent units or adjacent surfaces indicated to be flush with units by more than 1/16 inch
(1.5 mm), except where variation is due to warpage of units within tolerances specified.

3.5 ADJUSTING AND CLEANING

A. Remove and replace stained and otherwise damaged units and units not matching approved 
Samples.  Cast stone may be repaired if methods and results are approved by Architect.

B. Replace units in a manner that results in cast stone matching approved Samples, complying with 
other requirements, and showing no evidence of replacement.

C. In-Progress Cleaning:  Clean cast stone as work progresses.

1. Remove mortar fins and smears before tooling joints.
2. Remove excess sealant immediately, including spills, smears, and spatter.

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed cast stone as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 
or chisels.

2. Test cleaning methods on sample; leave one sample uncleaned for comparison purposes.  
Obtain Architect's approval of sample cleaning before proceeding with cleaning of cast 
stone.

3. Protect adjacent surfaces from contact with cleaner by covering them with liquid 
strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
thoroughly with clear water.

5. Clean cast stone with proprietary acidic cleaner applied according to manufacturer's 
written instructions.

END OF SECTION 047200
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SECTION 099600 - HIGH-PERFORMANCE COATINGS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes surface preparation and field application of high-performance coating 
systems.

1.2 SUBMITTALS

A. Product Data:  For each product indicated.

B. Samples:  Manufacturer's color charts showing the full range of colors available for each type of 
finish-coat material indicated.

1.3 QUALITY ASSURANCE

A. Benchmark Samples (Mockups):  Provide a full-coat benchmark finish sample of each color and 
type of coating required.  Comply with procedures specified in PDCA P5.

1. Approved benchmark samples may become part of the completed Work if undisturbed at 
time of Substantial Completion.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 
ambient temperature of 45 deg F.  Maintain containers used in storage in a clean condition, free 
of foreign materials and residue.

1.5 PROJECT CONDITIONS

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 
temperatures are within the range dictated by the manufacturer’s instructions. 

B. Do not apply coatings in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

1. Allow wet surfaces to dry thoroughly before proceeding with or continuing coating 
operation.
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2. Work may continue during inclement weather only if areas and surfaces to be coated are 
enclosed and temperature within the area can be maintained within limits specified by 
manufacturer during application and drying periods.

1.6 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.

1. High-Performance Coatings:  Full, unused containers equal to 5 percent of each material 
and color applied, but not less than 1 gal. or 1 case, as appropriate.

1.7 WARRANTY

A. Special Warranty:  General Contractor’s standard form in which the General Contractor agrees 
to extend warranty of the performance of the material application for a period of 2 (two) years 
after date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the products specified.

2. Products:  Subject to compliance with requirements, provide one of the products 
specified.

B. Products of the following manufacturers are listed in other Part 2 articles and use the 
abbreviated names shown in parentheses:

1. Sherwin Williams; Industrial and Marine Coatings (S-W).
2. Tnemec Company, Inc.

2.2 MATERIALS, GENERAL

A. Material Compatibility:  For each finish indicated, provide separate component coat materials of 
one manufacturer that are compatible with one another and the substrates indicated under 
conditions of service and application, as demonstrated by manufacturer based on testing and 
field experience.
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B. Material Quality:  Provide manufacturer's best-quality material for each coating material 
specified.

C. Colors:  As selected from manufacturer's full range.

D. Primer:  Acrylic or epoxy primer of topcoat manufacturer recommended in writing by 
manufacturer for use with intermediate and topcoats and substrate indicated under 
environmental conditions indicated.

E. Intermediate Coat:  Epoxy intermediate coat of topcoat manufacturer recommended in writing 
for use with primer, and topcoat, and substrate indicated under environmental conditions 
indicated.

2.3 EXTERIOR HIGH-PERFORMANCE TOPCOATS

A. High-Gloss Polyurethane:  High-gloss, aliphatic polyurethane enamel.

B. Semigloss Polyurethane:  Semigloss, aliphatic polyurethane enamel.

PART 3 - EXECUTION

3.1 APPLICATION

A. General:  Application of coatings indicates Applicator's acceptance of surfaces and conditions.

B. Coordination of Work:  Review other Sections in which primers or other coatings are provided 
to ensure compatibility of total systems for various substrates.  On request, furnish information 
on characteristics of specified finish materials to ensure compatible primers.

1. If a potential incompatibility of primers applied by others exists, obtain the following 
from primer Applicator before proceeding:

a. Confirmation of primer's suitability for expected service conditions.

2. Notify Architect about anticipated problems before using coatings specified over 
substrates primed by others.

C. Preparation:

1. Remove plates, machined surfaces, and similar items already in place that are not to be 
coated.  If removal is impractical or impossible because of size or weight of item, provide 
surface-applied protection before surface preparation and coating.

a. After completing coating operations, reinstall items that were removed; use 
workers skilled in the trades involved.
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2. Cleaning:  Before applying high-performance coatings, clean substrates of substances 
that could impair bond of coatings.  Remove oil and grease before cleaning.

3. Provide barrier coats over incompatible primers or remove primers and reprime substrate.
4. Cementitious Substrates:  Remove efflorescence, chalk, dust, dirt, grease, oils, and 

release agents.  Roughen to remove glaze.  If hardeners or sealers have been used to 
improve curing, use mechanical methods to prepare surfaces.

a. Use abrasive blast-cleaning methods if recommended by coating manufacturer.
b. Determine alkalinity and moisture content of surfaces by performing appropriate 

tests.  If surfaces are sufficiently alkaline to cause the finish paint to blister and 
burn, correct this condition before application.  Do not coat surfaces if moisture 
content exceeds that permitted in manufacturer's written instructions.

5. Wood Substrates:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, 
mineral spirits, and sandpaper, as required.  Smoothly sand surfaces exposed to view and 
dust off.

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac 
or other recommended knot sealer, before applying primer.

b. Immediately on delivery, prime edges, ends, faces, undersides, and backsides of 
wood to be coated.

c. After priming, fill holes and imperfections in the finish surfaces with putty or 
plastic wood filler.  Sand smooth when dried.

6. Ferrous-Metal Substrates:  Clean ungalvanized ferrous-metal surfaces that have not been 
shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use 
solvent or mechanical cleaning methods that comply with SSPC recommendations.

a. Blast-clean steel surfaces as recommended by coating manufacturer and according 
to SSPC-SP 10/NACE No. 2.

b. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat 
before priming.

c. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire 
brush, solvent clean, and touch up with same primer as the shop coat. 

7. Galvanized Metal:
Allow to weather a minimum of 12 months prior to coating.  Solvent clean per SSPC-
SP1, then prime as required.  When weathering is not possible or the surface has been 
treated with chromates or silicates, first Solvent Clean per SSPC-SP1 and apply a test 
area, priming as required.  Allow the coating to dry at least one week before testing.  If 
adhesion is poor, Brush Blast per SSPC-SP7 is necessary to remove these treatments.

8. Nonferrous-Metal Substrates:  Clean nonferrous and galvanized surfaces.  Remove 
pretreatment from galvanized sheet metal fabricated from coil stock by mechanical 
methods.
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D. Material Preparation:

1. Maintain containers used in mixing and applying coatings in a clean condition, free of 
foreign materials and residue.

2. Stir materials before applying to produce a mixture of uniform density.  Stir as required 
during application.  Do not stir surface film into the material.  Remove film and, if 
necessary, strain coating material before using.

3. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple 
coats of the same material are to be applied.  Tint undercoats to match color of topcoat, 
but provide sufficient difference in shade of undercoats to distinguish each separate coat.

E. Coating Application:

1. Do not apply high-performance coatings over dirt, rust, scale, grease, moisture, scuffed 
surfaces, or conditions detrimental to forming a durable coating film.

2. Apply coatings to exposed surfaces, including areas visible when permanent or built-in 
fixtures, convector covers, grilles, covers for finned-tube radiation, and similar 
components are in place, and maintain system integrity and provide desired protection.

a. Coat surfaces behind movable equipment and furniture the same as similar 
exposed surfaces.  Before final installation, coat surfaces behind permanently fixed 
equipment or furniture with prime coat only.

b. Coat back sides of access panels, removable or hinged covers, and similar hinged 
items to match exposed surfaces.

F. Scheduling Coating:  Apply first coat to surfaces that have been cleaned, pretreated, or 
otherwise prepared for coating as soon as practicable after preparation and before subsequent 
surface deterioration.

1. Omit primer on metal surfaces that have been shop primed and touchup painted.
2. Do not apply succeeding coats until previous coat has cured as recommended by 

manufacturer.
3. Where manufacturer's written instructions require sanding, sand between applications to 

produce a smooth, even surface.
4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat 

surfaces until coating has dried to where it feels firm, does not deform or feel sticky 
under moderate thumb pressure, and application of another coat does not cause undercoat 
to lift or lose adhesion.

5. If undercoats or other conditions show through final coat, apply additional coats until 
cured film has a uniform coating finish, color, and appearance.  Give special attention to 
edges, corners, crevices, welds, exposed fasteners, and similar surfaces to ensure that 
they receive a dry film thickness equivalent to that of flat surfaces.

G. Application Procedures:  Apply coatings by brush, roller, spray, or other applicators according 
to manufacturer's written instructions.

1. Brush Application:  Use brushes best suited for material applied and of appropriate size 
for the surface or item being coated.
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a. Apply primers and first coats by brush unless manufacturer's written instructions 
permit using roller or mechanical applicators.

b. Brush out and work brush coats into surfaces in an even film.
c. Eliminate cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or 

other surface imperfections.  Neatly draw glass lines and color breaks.

2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by 
manufacturer for the material and texture required.

3. Spray Equipment:  Use mechanical methods to apply coating if permitted by 
manufacturer's written instructions and governing regulations.

a. Use spray equipment with orifice size recommended by manufacturer for material 
and texture required.

b. Apply each coat to provide the equivalent hiding of brush-applied coats.
c. Do not double back with spray equipment building-up film thickness of two coats 

in one pass, unless recommended by manufacturer.

H. Minimum Coating Thickness:  Apply each material no thinner than manufacturer's 
recommended spreading rate.  Provide total dry film thickness of the entire system as 
recommended by manufacturer.

I. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete 
coverage with pores filled.

J. Prime Coats:  Before applying topcoats, apply a prime coat of material, as recommended by 
manufacturer, to material required to be coated or finished that has not been prime coated by 
others.

1. Recoat primed and sealed substrates if there is evidence of suction spots or unsealed areas 
in first coat, to ensure a topcoat with no burn-through or other defects caused by 
insufficient sealing.

K. Completed Work:  Match approved Samples for color, texture, and coverage.  Remove, refinish, 
or recoat work that does not comply with specified requirements.

L. Cleanup:  At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site.

1. After completing coating application, clean spattered surfaces.  Remove spattered 
coatings by washing, scraping, or other methods.  Do not scratch or damage adjacent 
finished surfaces.

M. Protect work of other trades, whether being coated or not, against damage from coating 
operation.  Correct damage by cleaning, repairing, replacing, and recoating, as approved by 
Architect, and leave in an undamaged condition.
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1. Provide "Wet Paint" signs to protect newly coated finishes.  After completing coating 
operations, remove temporary protective wrappings provided by others to protect their 
work.

2. At completion of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces.  Comply with procedures specified in PDCA P1.

3.2 HIGH-PERFORMANCE COATING SCHEDULE

A. Exterior Surfaces:

1. Exposed Structural Steel and Accessories: Color as selected by Architect.
Surface preparation: Commercial blast cleaning as per SSPC-SP6. Note: Do not use this 
paint system if surface has been hot dipped galvanized.

a. Primer : Tnemec Series 90-97 Tneme-Zinc 2.5 - 3.5 dry mils
b. First Coat:  Tnemec Series 27WB Typoxy 4.0 – 6.0 dry mils
c. Finish Coat:  Tnemec Series 740 UVX 3.0 – 5.0 dry mils

2. Exposed Structural Steel and Accessories: Color as selected by Architect.

a. First Coat:  Primer formulated for severe environment, S-W Epolon II, Rust 
Inhibitive Epoxy Primer.

b. Second Coat:  Intermediate coat, S-W Hi-Solid Polyurethane two-component, low 
VOC, aliphatic, acrylic polyurethane resin coating.

c. Topcoat:  Clear coat urethane, S-W Diamond-Clad.

END OF SECTION
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SECTION 133100 – ARCHITECTURAL SHADE FABRIC

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Cables and fittings.

B. Tensioned fabric.

1.2 RELATED REQUIREMENTS

A. 051200 - Structural Steel Framing; for structural steel of structure support tensioned fabric.

1.3 SUBMITTALS

A. Qualification Data: For Installer, fabricator.

B. Delegated-Design Submittal: For assemblies indicated to comply with performance 
requirements and design criteria, including analysis data and drawings signed and sealed by the 
qualified professional engineer responsible for their preparation including:
1. Verify the fabric meets minimum engineering requirements.
2. Details fabric attachment methods and identify thickness of all membrane plates, clamps 

and other attachment components.
3. Cable sizes and pretension requirements.

C. Product Data: Provide product criteria, characteristics, accessories, jointing and seaming 
methods, and termination conditions.

D. Shop Drawings:
1. Show intended fabric attachment hardware and details.
2. Identify direction, details and locations of fabric seams.
3. Show details of fabric dimensions including length of spans, sag curvature and actual 

shaded area.

E. Samples:
1. Tensioned Fabric: 8.5 inch x 11 inch samples of tensioned fabric for appearance, texture, 

finish and light transmittance. Provide sample for each color selected.
2. Accessories: One of each exposed accessory in selected color and finish.

F. Manufacturer's Installation Instructions: Indicate special preparation of substrate, attachment 
methods, and perimeter conditions requiring special attention.

G. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's 
name and registered with manufacturer.

H. Maintenance Data: For tensioned fabric structures including:
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1. Methods for maintaining tensioned fabric structure fabrics and finishes.
2. Precautions about cleaning materials and methods that could be detrimental to fabrics, 

finishes, and performance.

1.4 QUALITY ASSURANCE

A. Fabric Manufacturer's Qualifications: Company specializing in manufacturing the products 
specified in this section with minimum 5 years of documented experience in tensioned fabric 
manufacture.

B. Fabricator/Installer Qualifications: Company specializing in performing the work of this section 
with minimum 5 years experience on projects of similar size, complexity and fabric.

1.5 DELIVERY, STORAGE, AND HANDLING

A. As required by the manufacturer for a warrantable installation of the installed products to meet 
the Performance and Design Criteria.

1.6 WARRANTY

A. Fabric Manufacturer Warranty: Provide manufacturer's standard 15 year material replacement
warranty for water resistance and tearing of fabric.

PART 2 - PRODUCTS

2.1 FABRIC MANUFACTURERS

A. Specification is based on COMMERCIAL 95 Architectural Shade Fabric by GALE PACIFIC.
1. Substitutions for products by manufacturers other than those listed above: See Section

016000 - Product Requirements.
a. Include side by side comparison of performance, design criteria and features listed 

for both specified product and proposed substitution.
b. Include full set of product data and samples for both specified product and 

proposed substitution.

2.2 DESCRIPTION

A. Fabrication and installation of tensioned fabric and all associated cables, fittings and 
accessories.

2.3 PERFORMANCE AND DESIGN CRITERIA

A. Design shade fabric and fittings:
1. In accordance with fabric manufacturer's requirements for warranted installation.
2. To allow for thermal movements from ambient and surface temperature changes of 120 

deg F, ambient; 180 deg F, material surfaces.
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3. To limit corrosion and prevent galvanic action by isolating metals and other materials 
from direct contact with incompatible materials.

4. To provide criteria on which the design is based:
a. Expected Fabric Life: 25 years.

B. Solar Reflectance Index (SRI): minimum values dictated by basis of design fabric, calculated in 
accordance with ASTM E1980, Approach II.

2.4 MATERIALS

A. Cables and Fittings:
1. Fittings:

a. Stainless Steel Fittings: Basis of Design Product: Structural Cable components by 
Ronstan or PFEIFER Wire Rope & Lifting. Comparable and substituted products 
will be judged based on the specified performance and design criteria, features, and 
warranty.
1) Performance Criteria:

a) Connectors of types indicated or required, fabricated from stainless 
steel, and with capability to sustain, without failure, a load equal to 
minimum breaking strength of cable with which they are used.

b) Material: 316 Grade Stainless Steel and Chrome-plated Bronze 
threaded turnbuckle fittings to prevent galling.

2) Features:
a) Swage attachment to cables
b) Aesthetic of finish.
c) Long term adjustability.
d) Long term rust resistance.

2. Structural Cable:
a. Stainless Steel Strand: Complying with ASTM A 368; strand configuration, 

diameter, cable constructions and minimum breaking load to be selected by 
delegated design engineer.

B. Tensioned Fabric:
1. Basis of Design Product: COMMERCIAL 95 Architectural Shade Fabric by GALE 

PACIFIC. Comparable and substituted products will be judged based on the specified 
performance and design criteria, features, warranty, and qualifications.
a. Performance Criteria: See attached specification sheet.
b. Color: 2 colors to be selected by Architect from manufacturer’s full range of 

colors.

2.5 ACCESSORIES

A. All accessory materials required by the manufacturer for a warrantable installation of the 
installed products in a manner that meets the Performance and Design Criteria.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify existing conditions meet the manufacturer's requirements before starting work.

3.2 PREPARATION

A. Prepare surfaces to receive work in accordance with manufacturer's instructions.

3.3 INSTALLATION

A. General: Install all materials in accordance with manufacturer's instructions based on conditions 
present.

B. Cables and Fittings: Install in accordance with delegated design documents and manufacturer's 
instructions.

C. Tensioned Fabric: Install in accordance with delegated design documents and manufacturer's 
instructions.

3.4 PROTECTION

A. Protect installed work as required by the manufacturer to maintain product performance, design 
criteria and warranty.

END OF SECTION
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Colour Code Nom 
Width Length Cover 

Factor
Shade 
Factor

Av % 
Trans 

Av. 
UVR 

Trans

Av. 
PAR 

Trans
% UVR 
Block

PF
Rating

PF
Mean

Aquatic Blue 444938

3.00 m
(folded) 40 m

96.8% 90.2 9.8% 6.4% 11.2% 93.6% 15.0 32.2
Black 444945 98.2% 97.4 2.6% 2.6% 2.7% 97.4% 35.0 59.8

Brunswick Green 444952 96.2% 93.9 6.1% 4.9% 6.3% 95.1% 15.0 32.6
Cayenne 455255 92.0% 87.0 13.0% 6.0% 11.6% 94.0% 11.0 14.7

Cedar 465360 94.9% 87.7 12.3% 6.5% 12.6% 93.5% 18.0 19.4
Charcoal 444969 94.7% 94.2 5.8% 5.3% 5.8% 94.7% 11.4 23.2

Cherry Red 444976 90.1% 75.3 24.7% 10.7% 22.4% 89.3% 8.8 12.1
Desert Sand 444983 94.0% 85.0 15.0% 3.6% 16.1% 96.4% 10.0 20.3
Deep Ochre 444990 95.1% 91.3 8.7% 5.6% 8.5% 94.4% 12.1 26.3
Gun Metal 455262 97.1% 96.2 3.8% 2.3% 3.9% 97.7% 23.0 54.9

Natural 445003 97.9% 74.3 25.7% 3.2% 30.1% 96.8% 35.0 62.4
Navy Blue 445010 96.2% 94.4 5.6% 4.8% 5.7% 95.2% 14.7 33.3

Rivergum Green 445027 94.7% 85.0 15.0% 7.7% 15.6% 92.3% 12.6 20.8
Sky Blue 445034 95.2% 90.4 9.6% 6.2% 9.9% 93.8% 16.0 21.3

Steel Grey 445041 95.6% 88.4 11.6% 7.0% 12.3% 93.0% 13.1 26.1
Turquoise 445058 94.0% 90.0 10.0% 5.7% 11.7% 94.3% 11.9 18.0

Yellow 445072 98.3% 77.2 22.8% 2.9% 25.0% 97.1% 45.0 71.3

Commercial 95®
Product Profile Architectural Shade Fabric

Product Description
Commercial 95® is a high quality knitted shade fabric 
designed for tension structures, awnings and shade 
covers specifically for commercial architectural 
applications; supplied in bulk rolls. Performance

Tensile Strength - Warp 635 N/50mm
Elongation at break 95.6 %

Tensile Strength - Weft 2494 N/50mm
Elongation at break 70.4 %

(AS 2001.2.3.1)
Wing Tear – Warp  (mean) 187 N
Wing Tear – Weft  (mean) 359 N
(AS 2001.2.10)
Bursting Pressure  (mean) 3500 kPa
(AS 2001.2.4)
Bursting Force  (mean) 2146 N
(AS 2001.2.19)
Flammability
(AS 1530.2)
Flammability Index  (range 0-100) 14
AS 1530 Part 2 & 3 certificates available on request

Material
Yarn UV stabilised HDPE
Construction Monofilament & tape
Pattern Lock-stitch knitted 
Temperature range -30°C to +75°C

Properties
Nominal fabric mass 340 gsm ± 20
(AS 2001.2.13)
Approximate thickness 1.6 mm

Usage Instructions
Do not use against flames.
Contact with organic solvents, halogens or highly 
acidic substances may reduce the service life of 
the fabric and void the warranty.
Biaxial elastic material properties available on 
request.

Features
Strong HDPE 100% recyclable fabric won’t 
rot or absorb moisture.
Stentered (heat-set) to reduce shrinkage and for 
ease of fabrication.
10 year UV degradation warranty on fabric.
100% Lead and Phthalate free
Greenguard® and Oeko-Tex® certified  
Engineered in Australia to meet the harsh climate.

Suggested Specification
Shadecloth fabric shall be compliant to Australian standard 
AS 4174 and shall be Synthesis 
Commercial 95 knitted HDPE monofilament & tape shade 
fabric offering a UV block up to 97%.

Approx. roll weight: 44 kg
Approx. roll diameter: 0.32 m
Core diameter: 35 mm

Tested according to AS 4174 Synthetic Shadecloth
Av. % Transmis. = Average % Transmission within the 290-770nm spectrum
Av. UVR Transmis. = Average % Transmission within the 290-400nm spectrum
Av. PAR Transmis.  = Average % Transmission within the 408-770nm spectrum
UPF (Ultraviolet Protection Factor) 
PF (Rating) = actual rating assigned to material tested, inc standard deviation.
PF (Mean) = average of PF values tested, excludes standard deviation.
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Commercial 95® 340 is the flagship of GALE Pacific’s Architectural Shade Fabrics range. 

It is the name synonymous with commercial-grade shade cloth in many parts of the world. 

Designed for use on tension structures and suitable for a wide variety of applications, 

Commercial 95® 340 offers the ultimate combination of maximum sun protection, strength 

and durability to ensure maintenance-free, long-life performance.

Made from high quality UV-stabilised HDPE in GALE 
Pacific’s off-shore facility – Commercial 95® 340 was 
engineered in Australia as a strong and stable outdoor 
fabric for tension structures and shade sail applications.

It is 100% lead and phthalate free and is the first 
architectural shadecloth in the world to be granted  
Oeko-Tex® 100 and Greenguard® certification.

Features

Knitted lock-stitch construction Fray and tear resistant
Excellent balance between strength 
and UV block

Strong HDPE Won’t rot or absorb moisture

Stentered (heat set)
Virtually eliminates any possibility 
of shrinking once installed and 
provides ease of fabrication

UV Block range 89.3% - 97.7% Reduces sun exposure for safe and 
extended time outdoors

10 Year UV degradation Warranty 
on fabric Reduced costs; Peace of Mind

100% Lead and Phthalate free Healthier environment
Greenguard® and OEKO-TEX® 

assurance

Engineered in Australia Meets harsh environmental 
conditions

100% Recyclable Addresses environmental concerns

Architectural Shade Fabric

Biaxial Stretch Test 

Applications
 Tension structures
 Awnings
 Shade sails
 Car Park structures

Usage Instructions
Do not use against flames.

Contact with organic solvents, halogens or highly 
acidic substances may reduce the service life of the 
fabric and void the warranty.

Load Diagram



Elongation at break (%) 70.4
Bursting Pressure (mean) 3500 kPa
(AS 2001.2.4)
Bursting Force (mean) 2146 N
(AS 2001.2.19)

Flammability
(AS2001.2.19)
Flammability Index (range0-100)  14

Lead & Phthalate Tests
(CPSIA Section 101(a)(2))
Lead not detected    PASS
(CPSIA Section 108)
Phthalate not detected    PASS

Suggested Specification
Shadecloth fabric shall be compliant to Australian 
standard AS 4174 and shall be Commercial 95 340 
knitted HDPE monofilament & tape shade fabric 
offering a UV block up to 97%.

Approx. roll weight: 44kg Approx. roll diameter: 0.32m Core diameter: 35mm

*Folded. **Roll.

The calculated protection factor is for the material only and does not account for the effect of indirect UVR when situated at a distance from the persons being protected.

Colour Code Nom 
Width*

Length** Cover 
Factor

Shade 
Factor

Av % 
Trans

Av% UVR 
Trans

Av PAR 
Trans

%UVR 
Block

PF PF  
Calculated

444938 3m 40m 96.8 90.2 9.8 6.4 11.2 93.6 15.0 32.2
Black 444945 3m 40m 98.2 97.4 2.6 2.6 2.7 97.4 35.0 59.8
Navy Blue 445010 3m 40m 96.2 94.4 5.6 4.7 5.7 95.2 14.7 33.3
Sky Blue 445034 3m 40m 95.2 90.4 9.6 6.2 9.9 93.8 16.0 21.3
Brunswick Green 444952 3m 40m 96.2 93.9 6.1 4.9 6.3 95.1 15.0 32.6
Cayenne 455255 3m 40m 92.0 87.0 13.0 6.0 11.6 94.0 11.0 14.7
Cedar 465360 3m 40m 94.9 87.7 12.3 5.3 12.6 94.7 18.0 19.4
Charcoal 444969 3m 40m 94.7 94.2 5.8 5.3 5.8 94.7 11.4 23.2
Cherry Red 444976 3m 40m 90.1 75.3 24.7 10.7 22.4 89.3 8.8 12.1
Desert Sand 444983 3m 40m 94.0 85.0 15.0 3.6 16.1 96.4 10.0 20.3
Gun Metal 455262 3m 40m 97.1 96.2 3.8 2.3 3.9 97.7 23.0 54.9
Natural 445003 3m 40m 97.9 74.3 25.7 3.2 30.1 96.8 35.0 62.4
Deep Ochre 444990 3m 40m 95.1 91.3 8.7 5.6 8.5 94.4 12.1 26.3
Rivergum 445027 3m 40m 94.7 85.0 15.0 7.7 15.6 92.3 12.6 20.8
Steel Grey 445041 3m 40m 95.6 88.4 11.6 7.0 12.3 93.0 13.1 26.1

445065 3m 40m 94.0 90.0 10.0 5.7 11.7 94.3 11.9 18.0
Yellow 445072 3m 40m 98.3 77.2 22.8 2.9 25.0 97.1 45.0 71.3

Material
Yarn  Knitted UV-stabilised HDPE
Construction  Monofilament & tape
Pattern  Lock-stitch knitted
Temperature range  -30°C to +70°C
Roll length  40m
Roll width  3m width (folded)

Properties
Nominal fabric mass  340gsm ± 20
(AS 2001.2.13)
Approximate thickness 1.6mm

Performance
Tensile Strength-Warp  635 N/50mm
Elongation at break (%) 95.6
Tensile Strength-Weft  2494 N/50mm
(AS 2001.2.3.1)
Wing Tear – Warp (mean) 187 N
Wing Tear – Weft (mean) 359 N
(AS 2001.2.10)
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Aquatic Blue 444938
93.6% UVR Block

Black 444945
97.4% UVR Block

Navy Blue 445010
95.2% UVR Block

Sky Blue 445034
93.8% UVR Block

Brunswick Green 444952
95.1% UVR Block

Cayenne 455255
94.0% UVR Block

Cedar 465360
94.7% UVR Block

Charcoal 444969
94.7% UVR Block

Cherry Red 444976
89.3% UVR Block

Desert Sand 444983
96.4% UVR Block

Gun Metal 455262
97.7% UVR Block

Natural 445003
96.8% UVR Block

Colours Available

Deep Ochre 444990
94.4% UVR Block

River Gum Green 445027
92.3% UVR Block

Steel Grey 445041
93.0% UVR Block

Turquoise 445065
94.3% UVR Block

Yellow 445072
97.1% UVR Block
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GALE Pacific architectural shade fabrics are designed to be 

strong and stable for use in architectural, outdoor, large-scale 

tension structures. All GALE Pacific architectural shade fabrics 

offer the ultimate combination of maximum sun protection, 

strength and durability to ensure maintenance-free, long-life 

performance.

GALE Pacific architectural fabrics are 100% lead and phthalate

free and the first architectural shade cloth in the world to be

granted Oeko-Tex Standard 100 and Greenguard Certification.

UVR Block & PF Ratings
All GALE Pacific shade fabrics have been fully tested 
according to AS4174 by the Australian Radiation Protection 
& Nuclear Safety Agency and feature the highest PF results 
available to deliver the highest level of UVR protection of 
any commercial shade cloth. Commercial 95 340 shade 
fabric ranges up to 97.7% UVR block which is considered as 
“excellent protection” under guidelines set by Australia’s Sun 
Smart and the Cancer Council.

The % UVR block relates to the ability of the shadecloth 
to reflect or absorb UVR within the 290nm to 400nm range 
of the spectrum. Heightened exposure to UVR has been 
shown to increase the rates of skin cancer. Therefore, 
the percentage of UVR block is an important factor when 
selecting shadecloth designed to protect people.

Commercial 95 340 is OEKO-TEX® Standard 100 and Greenguard children 
and school certified.

As the demand for healthy, sustainable products continues to expand, consumers and building 
industry professionals increasingly demand substantiation of product sustainability claims and rely 
on trustworthy third-party certifiers to guide purchasing and specification decisions. GREENGUARD 
& Oeko-Tex Standard 100 Certification provides the market with solutions and resources to ensure 
healthier environments, and provides manufacturers with credible tools to legitimize and promote 
their sustainability

The GREENGUARD and Oeko-Tex Standard 100 Certifications set stringent limits for 
products to achieve in several key areas such as:

 Limiting Volatile Organic Compound (VOC) content
 Lowering formaldehyde emissions
 Lowering lead and phthalate content

431204 BROCHURE COMMERCIAL 95 340 04/2015

Commercial 95 340
Gun Metal

Blocks 97.7% 
of UV Radiation

Provides 96.2% shade























































































e. Depending on the sequence selected, every button push steps 
through relays states according to below table: 
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SECTION 321416 - UNIT PAVING

GENERAL

1.1 SUMMARY

A. Section Includes:
1. Brick pavers on sand bed.

B. Related Sections:
1. Division 01: Administrative, procedural, and temporary work requirements.
2. Section 04 0513 - Masonry Mortaring.
3. Section 07 9200 - Joint Sealers.

1.2 REFERENCES

A. ASTM International (ASTM):
1. C902 - Standard Specification for Pedestrian and Light Traffic Paving Brick.

1.3 SUBMITTALS

A. Submittals for Review:
1. Product Data: Descriptive data for pavers.
2. Samples: Full size paver samples in each size and color.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Minimum 5 years documented experience in work of this Section.

B. Mockup:
1. Size: Minimum 4 x 8 feet.
2. Show: Paver color and texture, maximum color range, paver pattern, and joint profile.
3. Locate where directed.
4. Approved mockup may remain as part of the Work.

1.5 PROJECT CONDITIONS

A. Environmental Requirements:
1. Do not install mortar when surrounding air or substrate surface temperature is below 40 degrees 

F or above 90 degrees F during or 48 hours after completion of the work.
2. Do not install mortar when wind velocity exceeds 15 MPH or relative humidity exceeds 70

percent.
3. At end of working day and during rainy weather, cover work exposed to weather with 

waterproof coverings, securely anchored.

Unit Paving 1
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PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturers:
1. Innovative Block of South Texas, Ltd. 
2. Acme Brick Co. (www.brick.com)
3. Belden Brick Co. (www.beldenbrick.com)
4. Endicott Clay Products. (www.endicott.com)

B. Substitutions: Under provisions of Division 01.

2.2 MATERIALS

A. Brick Pavers:
1. ASTM C902, Class MX, Type I.
2. Size: Nominally 4 x 8 x 2-1/4 inch thick.
3. Color and surface finish: Smooth with mix of 4 colors to match existing brick pavers at park.

2.3 ACCESSORIES

A. Sand: ASTM C33, sharp, normal weight sand, 3/8 inch maximum particle size.

B. Joint Sealers: Specified in Section 07 9200.

C. Masonry Cleaner: Type recommended by masonry manufacturer.

2.4 MIXES

A. Setting and Pointing Mortar: Specified in Section 04 0513.

PART 3 EXECUTION

3.1 PAVER INSTALLATION - SAND BED METHOD

A. Place sand to minimum 1-1/2 inch compacted thickness.

B. Screed off to true surface at required line and grade.

C. Lightly wet and roller compact to uniform density.

D. Place pavers in pattern as existing park paver design.

E. Place and tamp each brick individually.

Unit Paving 2
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F. Place half units or special shaped units at edges and interruptions. Machine saw partial units.

G. Spread sand over completed pavers and sweep into joints. Remove excess sand.

H. Allowable Tolerances: Surfaces true to level or indicated slopes with plus or minus 1/4inch in 10 feet 
tolerance.

3.2 CLEANING

A. Protect adjacent and underlying surfaces.

B. Apply masonry cleaner in accordance with manufacturer's instructions.

C. Thoroughly rinse surfaces with clean water after completion of cleaning; remove all traces of 
cleaning solution.

END OF SECTION
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SECTION 321500 - AGGREGATE SURFACING, SOIL BARRIER, EDGINGS
PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Aggregate surfacing.
2. Soil barrier.
3. Edgings.

B. Related Sections:
1. Division 01: Administrative, procedural, and temporary work requirements.

1.2 REFERENCES

A. ASTM International (ASTM):
1. D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3) (600 kN-m/m3).
2. D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft3) (2,700 kN-m/m3).

1.3 SUBMITTALS

A. Submittals for Review:
1. Samples: 

a. 1 pint containers of proposed aggregate illustrating color, size, and gradation.
b. 12 inch length of proposed composite edging illustrating color and size.
c. 12 x 24 inch soil barrier samples.

1.4 QUALITY ASSURANCE

A. Furnish aggregate from single source throughout Work.

1.5 PROJECT CONDITIONS

A. Do not place aggregate on soft, muddy, or frozen surfaces.

PART 2 PRODUCTS

2.1 MATERIALS

A. Aggregate: 
1. Type: Decomposed granite.
2. Size: 3/8”
3. Color: Buff

Aggregate Surfacing, Soil Barrier, Edgings 1
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2.2 ACCESSORIES

A. Soil Barrier: Geosynthetic fabric manufactured specifically for control of weeds under paving or in 
landscape areas.
a. Basis of Design: MIRAFI 140N or Approved Equal.

B. Edging: Composite, 6 inches high, 20 foot length, with pre-drilled composite stakes.
a. Basis of Design: Epic Edge 6 x 20’ by Epic Plastics or Approved Equal.

C. Herbicide: Non-selective type; submit for approval.

PART 3 EXECUTION

3.1 PREPARATION

A. Correct irregularities in subgrade gradient and elevation by scarifying and reshaping.

B. Compact subgrade to minimum 95 percent of ASTM D698 standard Proctor maximum dry density at 
or near optimum moisture content.

C. Apply herbicide in accordance with manufacturer’s instructions. Allow vegetation to die before 
proceeding.

3.2 INSTALLATION

A. Install edging to lines and profiles indicated, with ends nested. Secure with stakes at ends and 
maximum 24 inches on center.

B. Place soil barrier over subgrade; install in accordance with manufacturer's instructions.

C. Spread aggregate over subgrade in maximum 1-1/2” inch lifts to minimum 4 inch compacted 
thickness.

D. Level and contour surfaces to elevations and gradients indicated.

E. If necessary, add small quantities of fine aggregate to assist in compaction.

F. Roller compact each lift to minimum 90 percent relative density.

G. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

H. Tolerances:
1. Maximum variation from flat surface: 1/4 inch in 10 feet.
2. Maximum variation from thickness: 1/4 inch.
3. Maximum variation from elevation: 1/2 inch.

END OF SECTION
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SECTION 32 18 22 - SYNTHETIC PLAYGROUND TURF

Artificial Turf – SoftLawn Bermuda Blend –CX133

PART 1 – GENERAL

1.01 WORK

A. Furnishing, delivery, installation and warranty of a complete synthetic turf system including 
drainage, synthetic turf, and resilient infill material.

1.02 RELATED SECTIONS

A. Section 02300 – Earthwork
B. Section 321123 – Aggregate subbase

1.03 REFERENCES

A. ATSM Standard Test Methods
D1577 – Standard Test Method for Linear Density of Textile Fiber
D5848 – Standard Test Method for Mass Per Unit Area of Pile Yarn Floor Covering
D418 – Standard Test Method for Testing Pile Yarn Floor Covering Construction 
D1338 – Standard Test Method for Tuft Bind of Pile Yarn Floor Coverings
D1682 – Standard Method of Test for Breaking Load and Elongation of Textile Fabrics
D5034 – Standard Test Method of Breaking Strength and Elongation of Textile Fabrics 
(Grab Test) 
F1551 – Standard Test Methods for Water Permeability
D2859 – Standard Test Method for Ignition Characteristics of Finished Textile Floor 
Covering Materials
F355 – Standard Test Method for Shock-Absorbing Properties of Playing Surfaces
D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using Modified 
Effort.

B. STC Suggested Guidelines for the Essential Elements of Synthetic Turf Systems

1.04 PROJECT CONDITIONS

A. Coordinate all work with the work of other sections to avoid delay and interference with other 
work.

B. Protect excavations by shoring, bracing sheeting, underpinning, or other methods as required to 
prevent cave-ins or loose dirt from entering excavations.  Barricade open excavations and post 
warning lights at work adjacent to public streets and walks.

Synthetic Playground Turf 1
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1.05 SITE INSPECTION

A. The inspection shall include a check for planarity. The finished surface shall not vary from a true 
plane more than 1/4” in 10 feet when measured in any direction. The Contractor shall provide all 
required tools and materials needed for the planarity check, which may include but not be limited 
to, a laser level, string line, straight edge and/or other assessment materials. The Contractor shall 
mark in the field any deviations from grade in excess of those specified above, as well as provide 
a marked up plan locating the deviations. The Contractor shall correct any deviations to the 
satisfaction of the Engineer and Synthetic Turf installer.

B. The compaction of aggregate base shall be 95% to Standard Proctor and surface tolerances shall 
not exceed ¼” over 10 feet.

C. The Contractor shall have a state registered surveyor conduct an elevation survey of the area in a 
25’ grid to determine and verify that subgrade elevations and slopes are within previously 
specified tolerances. This elevation survey may require further verification of smaller areas 
within the 25’ grid if determined necessary by the Engineer.

D. When any or all corrective procedures have been completed, the finished sub-base surface must 
be re-inspected, with the same representatives attending as the initial inspection. If required, 
additional repair and inspections are to be conducted until the subbase surface is deemed 
acceptable by the Engineer and Synthetic Turf Installer

E. Once the sub-base surface has been deemed acceptable, the Contractor shall submit a written 
certificate indicating the acceptance of:
1. The sub-base construction finished surface as totally suitable for the application of the 

selected synthetic turf system, and
2. The sub-base construction as totally suitable for work under this section to proceed with the 

final installation and fully warrant the athletic surface installation for the period and 
conditions specified herein.

F. Commencement of work under this section shall constitute acceptance of the work completed 
under other sections by the Contractor, acceptance of dimensions of the subbase, and hence, no 
claims for extra work based upon these conditions will be permitted.

1.06 ENVIRONMENTAL CONDITIONS

A. Install synthetic turf surfacing only when ambient air temperature is 35 F or above and the 
relative humidity is below 35% or as specified by the product manufacturer. Installation will not 
proceed if rain is imminent.

B. Install product only when prepared base is suitably free of dirt, dust, and petroleum products, is 
moisture free and sufficiently secured to prevent unwanted pedestrian and vehicular access.

C. Maintain all benchmarks, monuments, and other reference points.  If disturbed or destroyed, 
replace as directed.

D. Adjacent streets, sidewalks, and property shall be kept free of mud, dirt, or similar nuisances 
resulting from earthwork operations.

Synthetic Playground Turf 2
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1.07 QUALITY CONTROL

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this 
section. The Turf Manufacturer:
1. Basis of design shall be “SoftLawn Bermuda Blend CX133” synthetic turf system as 

provided by STI®.   www.synthetic-turf.com OR APPROVED EQUAL.
2. Materials other than those listed must be approved 15 days prior by written addendum. 

Materials from non-approved manufacturers will not be accepted.
3. Must be experienced in the manufacturing of tall pile synthetic infill grass systems with the 

same fiber as specified.
4. Manufacturer must be a member in good standing with the STC.
5. Manufacturer must utilize best practices as certified by ISO-9001 and ISO-14001.
6. Manufacturer must be owned and operated in the U.S.A.
7. Manufacturer must have no periods of insolvency over the last 25 years.

B. Installer Qualifications: Company specializing in performing the work of this section.
1. The Synthetic Turf Installer must provide competent workmen skilled in this type of 

synthetic grass installation.  All technicians must have installed similar synthetic turf.
C. Prior to the beginning of installation, the Synthetic Turf Installer shall inspect the subbase. The 

installer will accept the sub-base in writing when the general contractor provides test results for 
compaction, planarity and permeability that are in compliance with the synthetic turf 
manufacturer’s recommendations and as stated herein.

D. Remove defective Work, whether the result of poor workmanship, defective products or 
damage, which has been rejected by the Engineer as unacceptable. Replace defective work in 
conformance with the Contract Documents.

1.08 SUBMITTALS

A. Submit the following with Proposal:
1. Submit the exact product name/description as well as the name and location of the 

manufacturers and suppliers of each component.  Manufacturers and suppliers must not be 
changed after the contract is awarded unless approved by the Owner in writing.

2. Submit two (2) samples, 12”x12” minimum size, illustrating details of finished product as 
bid, including full cross section of subbase, turf, and infill material.

3. Product Literature: Submit two (2) copies of manufacturer’s recommended installation and 
maintenance information, including any technical criteria for evaluation of the installed 
product. Descriptions of all equipment recommended for the maintenance and repair of turf 
product, as well as a list of any activities not recommended relative to the warranty.

4. Submit a 1-lb sample of the selected bid infill material(s).
5. A letter and specification sheet certifying that the products of this section meet or exceed 

specified requirements.
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6. Certified copies of independent (third-party) laboratory reports on ASTM tests as follows:
a. Pile Height, Face Width & Total Fabric Weight, ASTM D418 or D5848
b. Primary & Secondary Backing Weights, ASTM D418 or D5848
c. Tuft Bind, ASTM D1335
d. Grab Tear Strength, ASTM D1682 or D5034

7. ASTM test submittals may vary by no more than ¼” and 6 oz. of the specified product to 
bid.  Bid winner must show NEW ASTM TESTS with contract submittals.

8. Name and experience of the designated supervisory personnel assigned to this project shall 
be submitted with the proposal. Changes to this assignment after contract can only be made 
if approved in writing by the Owner. Include a listing of other on-site personnel and their 
experience.

9. The Synthetic Turf Installer and Turf Manufacturer shall provide evidence that the turf 
system does not violate any other manufacturer’s patents, patents allowed or patents 
pending.

1.09 WARRANTY

A. The Contractor shall provide a minimum eight (8) year warranty policy by the manufacturer, 
against defects in materials and workmanship. Defects shall include, but not be limited to 
ultraviolet ray fading, degradation, or excessive wear of fiber.

B. Warranty shall be for full replacement of any damaged product within the warranty period. 
Warranty shall be comprehensive and sufficient to replace all turf if necessary.

C. Warranty shall become effective from the date of substantial completion.
D. The Warranty shall contain no usage limits for warranted turf.
E. Submit Manufacturer Warranty and ensure that forms have been completed in Owner’s name 

and registered with Manufacturer.

PART 2 PRODUCTS

2.01 SUPPLIER QUALIFICATIONS

A. The Owner has conducted an extensive review of synthetic turf products, including visiting 
installed sites and review of other agencies’ review criteria. Based upon their research, they have 
established the following criteria for acceptance of a synthetic turf product. No variation from 
these criteria shall be allowed. The Owner’s review is considered final.

B. The Synthetic Turf Installer shall have minimum experience of at least 5 years, actively selling, 
installing and maintaining in-fill synthetic turf project of similar size.

C. The Synthetic Turf Installer must provide a list of references based on previous installations.
D. Installation team shall be established, insured installation firm experienced as a premium turf 

installer with suitable equipment and supervisory personnel, with a minimum of 5 years’ 
experience with 15 foot wide tufted materials.
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2.02 TURF SYSTEM

A. Turf Fiber: 
1. The turf fiber must be tufted to the backing with a minimum tuft bind of 10 pounds.
2. The tufted fiber weight shall be a minimum of 60 ounces per square yard.
3. The turf fiber shall be non-abrasive and a minimum of 100 microns thick.
4. The turf fiber must contain less than 100 ppm of lead chromate in all colors.
5. The turf fibers must be from the same dye lots.
6. The turf fibers must be guaranteed for a period of Eight Years not to fade or fail (as 

distinguished from a change in texture) or have a pile height decrease to 50% of pile height as 
result of UV degradation.

7. The turf fiber must retain a minimum of 75% of its original fibril width after 10,000 cycles on 
the Lisport Studded Roll Test Machine.

8. The pile fiber shall possess the following characteristics:

Characteristic Value Test
Linear Density (Denier) 14200 ASTM D 1577

Yarn Thickness 250 Microns (PE Mono); 100 Microns (PP) ASTM D 3218
Tensile Strength 103 N (PE Mono);16.5 N (PP) ASTM D 2256

Pile Weight* 60 oz./yd2 ASTM D 5848
Fiber manufacturer must be from the same source

The above specifications are nominal.  *Values are +/- 5%.

9. The pile fabric shall possess the following physical characteristics

Characteristic Value Test
Finished Pile Height* 1.25" (31.75mm) ASTM D 5823

Product Weight (total)* 87 oz./yd2 ASTM D 3218
Primary Backing Weight* 7.4 oz./yd2 ASTM D 2256

Secondary coating Weight** 20 oz./yd2 ASTM D 5848
Fabric Width 15' (4.57m) ASTM D 5793

Tuft Gauge 3/8" ASTM D 5793
Grab Tear Strength 200-1b-F ASTM D 5034

Tuft Bind >10-1b-F ASTM D 1335
Infill (Sand) 2 lbs Silica Sand None

Infill (Rubber) N/A None
Except where noted as a minimum, the above specifications are nominal.  

* Values are +/- 5%.  **All values are +/- 3 oz./yd2.

B. Backing Material 
a. Primary Backing:

i. Primary backing must be a dual layered woven polypropylene material.
ii. Primary backing system weight must be a minimum of 7.0 ounces/square yard.

Synthetic Playground Turf 5
321822

Orange Made, LLC



Leo Peña Placita Park 
Mobility Improvement Project 
Mission, TX

b. Secondary Backing:
i. Secondary backing system weight must be a minimum of 20 ounces/ square yard.

ii. Secondary backing shall saturate the primary backing and effectively lock the 
fiber tufts in place to the primary backing.

iii. Secondary backing must be a heat activated polyurethane coating with no
vegetable based polyols.

iv. Secondary backing system shall have minimum tuft bind strength of 10 pounds.
v. Secondary backing must have Drainage Perforations:  3/16” to ¼” diameter at 4 

inches or less on center each way.  Non-perforated backing is not acceptable.
C. Turf roll seams: to be sewn or glued on site so that no openings larger than the porous backing 

mat openings are created. All turf fabric edges to be securely bound as per the perimeter detail 
design. Adhesives for joining seams of turf together shall be Nordot 34G Glue, Mapei 2K, Turf 
Claw, hot melt technology or equivalent. No substitutions.

D. Fabric surface: shall be constructed and installed in minimum widths of 15 feet with no 
longitudinal or transverse seams.

E. The entire system shall be resistant to weather, including ultra-violet light and heat degradation; 
insects, rot, mildew and fungus growth and be non-allergenic and non-toxic.

F. The turf material shall be non-combustible and pass the DIN standard Pill Burn test or ASTM D 
2859.

2.03 SYNTHETIC GLUE MATERIAL

A. Adhesive products shall be Nordot 34G, Mapei 2K, Turf Claw, hot melt technology or equivalent 
as approved by the engineer.

B. Any adhesive products required for the installation of a proposed turf system shall be purpose-
suited to the system. The material and application methods shall be as recommended by the 
adhesive manufacturer.

C. Disposal of adhesive containers and unused adhesives as well as any fees resulting from such 
disposal shall be the responsibility of the Contractor.

2.04 INFILL MATERIAL

A. The synthetic infill material shall consist of a blend of graded, silica sand and treated and mixed 
ground rubber.
1. Sand: specially-graded, dust-free silica sand shall be placed on the turf in a minimum quantity 

of 1 pound/ square foot and shall include test results that demonstrate the following minimum 
properties:
a. Color – tan
b. Sand shall be round non-angular in shape
c. Roundness – 0.6+
d. Hardness - 0.6-0.8 on the Mohs Scale
e. Size – 1.00 mm ± 0.15 mm
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f. Density – 90 – 95 lbs/ cu ft.
g. Dust - < 0.001 %
h. Angle of Repose - < 30°
i. Sand shall be heavy metal safe

2. Rubber: Rubber is SBR ambient (styrene butadiene rubber) rubber, color black, 10-18 mesh, 
that is 99% fiber free and is heavy metal safe.  Rubber shall be placed on the turf in a 
minimum quantity as referenced the table in Section 2.02 in this document and shall be of the 
following Mesh Size Distribution:

Mesh Size % Retained
a. 10 0-15%
b. 12 5-30%
a. 16 40-70%
b. 20 15-35%
c. 30 0-10%
d. 40 0-1%
e. Pan 0-1%

PART 3 EXECUTION

3.01 GENERAL

A. Installation of the synthetic turf system is to comply with the manufacturer’s recommendations, 
requirements and the reviewed and approved shop drawings.

B. Perform all work in strict accordance with the Contract Documents and the manufacturer’s 
specifications and instructions.  Only those skilled technicians proposed in the bid phase are to be 
assigned to this project by the Contractor.

C. The designated Supervisor for the Synthetic Turf Installer must be present during any and all 
construction activity associated with the field installation, including testing, cleanup and training.

D. All products and equipment are to be from sources approved by the authorized turf manufacturer 
and conform to the specifications.

3.02 PRODUCT DELIVERY, STORAGE & HANDLING

A. Deliver products to site in original containers and wrappers as agreed between the Engineer and 
Contractor. Inspect products upon delivery for damage.

B. Store products in a location and in a position that protects them from crush damage or any other 
defects.

C. Handle and store (on and off site) all materials safely to ensure their physical properties are not 
adversely affected and that they are not subject to vandalism or damage.

D. Rubber and sand infill shall arrive dry and loose. 
E. Adhesives shall arrive in dry, sealed containers.

3.03 TURF INSTALLATION
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A. Install synthetic turf system in accordance with the manufacturer’s written installation 
instructions.

B. Turf shall be attached to the perimeter edge as shown in the construction plans and as per the 
manufacturer.

C. All seams shall be brushed thoroughly before infill materials are installed.
D. All terminations shall be as detailed and approved in the shop drawings.

3.04 INFILL INSTALLATION

A. The synthetic turf shall be thoroughly brushed prior to installation of infill materials to remove 
wrinkles.

B. Turf shall remain free draining at all times before, during and after the infill materials are 
installed.

3.05 CLEANING AND COMPLETION

A. Protect all installed work from other construction activities as installation progresses.
B. The Contractor shall keep the area clean throughout the construction period and free from the 

installation process, including track surfaces.
C. Upon completion of the installation, thoroughly clean surfaces and site of all refuse resulting 

from the installation process, including track surfaces.
D. Any damage to existing fixtures or facilities resulting from the installation of the synthetic turf 

system shall be repaired to original condition at the Contractor’s expense prior to Substantial 
Completion and commencement of the Warranty Period.

E. A deficiency list will be produced by the Engineer at the conclusion of the project.  All 
installation project deficiencies not in dispute must be remedied by the Contractor prior to the 
issuance of a certificate of Substantial Completion.

F. Contractor to provide a written acceptance by the Turf Manufacturer that the turf and base system 
is installed in accordance with their recommendations prior to final completion.

END OF SECTION
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SECTION 32 9223 - SODDING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Sod installation.
2. Maintenance.
3. Fertilizing.

B. Related Sections:
1. Division 01: Administrative, procedural, and temporary work requirements.

1.2 REFERENCES

A. Turfgrass Producers International (TPI) - Guideline Specifications to Sodding.

1.3 SUBMITTALS

A. Quality Control Submittals:
1. Submit certification for grass species and sod source.

1.4 QUALITY ASSURANCE

A. Sod: Minimum age of 18 months, with root development that will support its own weight without 
tearing, when suspended vertically by holding upper two corners.

B. Sod Producer: Company specializing in sod production and harvesting with minimum 3 years 
documented experience, and certified by the State of Texas.

1.5 DELIVERY, STORAGE AND HANDLING

A. Deliver sod on pallets. Protect exposed roots from dehydration.

C. Do not deliver more sod than can be installed within 24 hours.

B. Deliver fertilized in waterproof bags showing weight, chemical analysis, and name of manufacturer.

PART 2 PRODUCTS

2.1 MATERIALS

A. Sod: 
1. ASPA [certified,] [approved,] [nursery grown] [field grown] grade; cultivated grass sod, strong 

fibrous root system, free of stones, burned or bare spots; containing no more than 5 weeds per 
1000 square feet.

2. Species: Tifway 419 Bermuda
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2.2 ACCESSORIES

A. Fertilizer: type recommended for grass with post-emergent herbicide. Provide submittal prior to 
install for approval.

B. Water: Clean, fresh and free of substances or matter which could inhibit vigorous growth of grass.

2.3 HARVESTING SOD

A. Machine cut sod and load on pallets in accordance with ASPA Guidelines.

B. Cut sod in area not exceeding 1 square yard, with minimum 1/2 inch and maximum 1 inch topsoil 
base.

PART 3 EXECUTION

3.1 PREPARATION

A. Prepare subsoil; eliminate uneven areas and low spots.

B. Remove foreign materials and undesirable plants and their roots. Do not bury foreign material 
beneath areas to be sodded.

C. Remove contaminated topsoil.

3.2 LAYING SOD

A. Moisten prepared surface immediately prior to laying sod.

B. Lay sod within 24 hours after harvesting to prevent deterioration.

C. Lay sod tight without open joints and without overlapping; stagger end joints 12 inches minimum. Do 
not stretch sod pieces.

D. Lay smooth.

E. Place top elevation of sod 1/2 inch below adjoining edging, paving, curbs.

F. On slopes 1:2 and steeper, lay sod perpendicular to slope and secure every row with wooden pegs at 
maximum 2 feet on center. Drive pegs flush with soil portion of sod.

G. Immediately after installation, roll sod; remove air pockets, voids, and minor depressions and 
irregularities. 

H. Fill voids between sod pieces with topsoil. Rake excess topsoil into sod but do not smother grass with 
topsoil.
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3.3 WATERING

A. Water sodded areas within 2 hours after installation, to saturation.

B. Continue watering daily using less water; ensure moisture to 4 inch depth but avoid standing water.

C. When root growth is observed by lifting corners of sod, reduce watering to alternating days.

D. After 14 days, if root growth prevents sod corners from being lifted, allow sod to dry to permit 
mowing.

3.4 MAINTENANCE

A. Maintain lawn areas by watering, mowing, and weeding from date of installation until Substantial 
Completion.

B. Water to minimum depth of 2 inches; provide temporary hoses and sprinklers for non-irrigated areas.

C. Mow weekly after grass reaches 2 inch height. Neatly trim edges.

D. Remove clippings immediately after mowing and trimming.

E. Remove weeds and foreign grass weekly. Use herbicides only if approved by Architect.

3.5 FERTILIZING

A. After first mowing, apply fertilizer in accordance with manufacturer's instructions.

B. Lightly water to aid in dissipation of fertilizer.

END OF SECTION
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SECTION 329413 - TREE ROOT BARRIER

GENERAL

1.1 Related Documents
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 Summary
A. Section Includes:

1. Furnishing and installation of Tree Root Barrier
B. Related Sections:

1. Division 32 – Exterior Improvements

1.3 Definitions
A. Tree Root Barrier: Plastic mechanical barrier in modular panels used to redirect and guide tree 

roots down and away from hardscape surfaces. 
B. Linear Application: Installation method of Tree Root Barrier, used in a straight line along the 

hardscape to be protected.
C. Surround Application: Installation method of Tree Root Barrier, surrounding a planting area 

perimeter.
D. Root Pruning Application: Installation method of Tree Root Barrier, used for existing trees in 

planting areas where existing roots must be severed for installation. 

1.4 Submittals
A. Product data: Manufacturers standard literature defining materials for use on the Project.
B. Samples, if required by Architect:

1. Tree root barrier: One full length panel.
C. Quality control: Complete installation instructions specified, may be combined with product data.

1.5 Quality Assurance
A. Manufacturer’s qualifications:

1. Minimum twenty (20) years experience in tree and plant protection.

1.6 Delivery, Storage and Handling
A. Packing and Shipping

1. Provide materials in original, unopened containers with manufacturer’s labels intact and 
legible.

B. Acceptance at Site
1. Damaged materials will not be accepted, as determined by visual inspection.
2. Rejected materials shall be removed from project site immediately.
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C. Storage and Protection
1. Store materials in dry area in manufacturer’s protective packaging, in original containers with 

labels and instructions intact.

PRODUCTS

2.1 MANUFACTURERS
A. Acceptable manufacturers: OR APPROVED EQUAL

1. Products specified as standard of quality are manufactured by DeepRoot Green Infrastructure, 
LLC. (DeepRoot), 530 Washington Street, San Francisco, CA 94111; 800.458.7668; fax 
800.277.7668; www.deeproot.com

2. Products meeting standards listed within this specification may be acceptable for use subject 
to approval of product list and samples. 

2.2 MANUFACTURED UNITS
A. Tree Root Barrier

1. 12” Depth, UB 12-2
a. Material: black, recyclable, injection molded panel manufactured with 75% reprocessed 

polypropylene with added ultraviolet inhibitors.
b. Dimensions: 0.080” (2.03 mm) wall thickness in modules 24” (609 mm) long and 12" 

(305 mm) deep.
c. Additional specifications:

i. 3/8" (9.53mm) wide integral molded 0.060" (1.52mm) thickness double top edge 
with stiffening ribs; bottom edge attached to vertical root deflecting ribs.

ii. Integral molded vertical root directing ribs; 0.060" (1.52mm) thickness by 1/2"
(12.7mm) deep spaced at 6" (152mm) O.C.

iii. Integral molded horizontal anti-lift ground lock tabs; 0.060" (1.52mm) thickness by 
2" (50.8mm) long by 1/2" (12.7mm) wide; minimum three per panel.

iv. Integral zipper joining system for panel connections.

2. 18” Depth, UB 18-2
a. Material: black, recyclable, injection molded panel manufactured with 75% reprocessed 

polypropylene with added ultraviolet inhibitors.
b. Dimensions: 0.075” (1.90 mm) wall thickness in modules 24” (609 mm) long and 18"

(457 mm) deep.
c. Additional specifications:

i. 3/8" (9.53mm) wide integral molded 0.060" (1.52mm) thickness double top edge 
with stiffening ribs; bottom edge attached to vertical root deflecting ribs.

ii. Integral molded vertical root directing ribs; 0.060" (1.52mm) thickness by 1/2" 
(12.7mm) deep spaced at 6" (152mm) O.C.
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iii. Integral molded horizontal anti-lift ground lock tabs; 0.060" (1.52mm) thickness by 
2-1/4" (57.15mm) long by 3/8" (9.53mm) wide; minimum nine per panel.

iv. Integral zipper joining system for panel connections.

3. 24” Depth, UB 24-2
a. Material: black, recyclable, injection molded panel manufactured with 75% reprocessed 

polypropylene with added ultraviolet inhibitors.
b. Dimensions: 0.080” (2.03 mm) wall thickness in modules 24” (609 mm) long and 24" 

(609 mm) deep.
c. Additional specifications:

i. 3/8" (9.53mm) wide integral molded 0.060" (1.52mm) thickness double top edge 
with stiffening ribs; bottom edge attached to vertical root deflecting ribs.

ii. Integral molded vertical root directing ribs; 0.060" (1.52mm) thickness by 1/2"
(12.7mm) deep spaced at 6" (152mm) O.C.

iii. Integral molded horizontal anti-lift ground lock tabs; 0.075" (1.90mm) thickness by 
2" (50.8mm) long by 1/2" (12.7mm) wide; minimum twelve per panel.

iv. Integral zipper joining system for panel connections.

4. 36” Depth, UB 36-2
a. Material: Extruded Homopolymer Polyethylene with ultraviolet inhibitors.
b. Dimensions: 0.080” (2.03 mm) thick, in modules 24” (609mm) wide and 36” (910 mm) 

deep.
c. Integral vertical root directing ribs at 6” (152mm) O.C. 
d. Integral joining system for panel connections.

5. 48” Depth, UB 48-2
a. Material: Extruded Homopolymer Polyethylene with ultraviolet inhibitors.
b. Dimensions: 0.080” (2.03 mm) thick, in modules 24” (609mm) wide and 48” (1220 mm) 

deep.
c. Integral vertical root directing ribs at 6” (152mm) O.C. 
d. Integral joining system for panel connections.

INSTALLATION

3.1 EXAMINATION
A. Verification of conditions

1. Verify other work in other sections is complete in order to minimize site impacts by 
installation of tree root barrier.

2. Any damage to site work due to installation of tree root barrier shall be repaired at the 
expense of the Contractor.
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3.2 Linear Applications

A. For installation along linear applications of hardscapes:
1. Assemble the appropriate number of root barrier panels using Zipper Joining System. 
2. Trench immediately adjacent to hardscape to the appropriate depth for installation of 

specified root barrier so that top of barrier is ½”-1” (12.7mm to 25.4mm) above finished soil 
grade.

3. Place root barrier in trench, vertical ribs facing toward planting area and tree roots.
4. Where possible, use hardscape as a guide for root barrier alignment.
5. Backfill adjacent planting soil against the root barrier to promote clean fit to hardscape. Fill 

to finish grade per project specifications.

3.3 Surround Applications
A. For installation within individual tree openings or planters that require root barrier protection 

along all sides of hardscapes.
1. Assemble the appropriate number of root barrier panels using Zipper Joining System. 
2. Trench immediately adjacent to hardscape to the appropriate depth for installation of 

specified root barrier so that top of barrier is ½”-1” (12.7mm to 25.4mm) above finished soil 
grade.

3. Place root barrier in trench, vertical ribs facing toward planting area and tree roots.
4. Where possible, use hardscape as a guide for root barrier alignment.
5. Backfill adjacent planting soil against the root barrier to promote clean fit to hardscape. Fill 

to finish grade per project specifications.
6. Distribute soil evenly to maintain the shape of the root barrier and compact per project 

specifications.

3.4 Silva Cell System Applications
A. For installation within and adjacent to Silva Cell system applications.

1. Assemble the appropriate number of root barrier panels using Zipper Joining System. 
2. Trench immediately adjacent to Silva Cell frames to the appropriate depth for installation of 

specified root barrier so that top of barrier is ½”-1” (12.7mm to 25.4mm) above finished soil 
grade.

3. Place root barrier in trench, vertical ribs facing toward planting area and tree roots.
4. Where possible, use hardscape as a guide for root barrier alignment.
5. Backfill adjacent planting soil against the root barrier to promote clean fit to hardscape. Fill 

to finish grade per project specifications.
6. Distribute soil evenly to maintain the shape of the root barrier and compact per project 

specifications.

END OF SECTION
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SECTION 02221 TRENCH EXCAVATION, BACKFILL, AND COMPACTION

PART 1 - GENERAL

1.01 GENERAL DESCRIPTION OF WORK:

A. Excavation, shoring, dewatering, pipe bedding, trench backfill, compaction, 
grading and cleanup of all pipeline trenching for the project.

B. All  work  must  be  done  in  accordance  with  these  specifications  and  the 
safety requirements of the State Of Texas and OSHA Standards.

1.02 JOB CONDITIONS:

A. Site Acceptance:
1. Accept site in condition existing during Contract time frame.
2. Ground water/surface water found during construction are conditions of 

the contract and responsibility of Contractor.  

B. Adverse Weather:
1. Place no backfill that is excessively wet or frozen.
2. Place no backfill in excessively wet or frozen trenches.

PART 2 - PRODUCTS

2.01 PIPE BEDDING AND BACKFILL:

A. The type of bedding shall be stated on the Plans or in the Special Provisions of the 
contract document.  Determination of source of materials for bedding and backfill 
to meet the stated conditions shall be responsibility of CONTRACTOR, but use of 
such materials shall be subject to approval of ENGINEER.

B. Excavated Material Backfill:
Excavated  material  may  be  used  in the trench backfill, provided that all hard 
rock and  stones  having any  dimensions greater  than 6 inches and frozen earth 
debris and roots larger than 2 inches are removed for the initial backfill.

C. Select Backfill:
Select backfill shall be gravel, fine rock cuttings, sand, sandy loam or loam free 
from excessive clay.  Rock cuttings shall have no dimension greater than 2 inches.

D. Sand Backfill:
Sand backfill shall be clean, hard,  durable,  uncoated  grains,  free  from  lumps 
and organic material.  All sand materials must pass a No. 8 Sieve.
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E. Granular Backfill:
Granular backfill shall be free flowing, such as sand or hydraulically graded stone 
fines, or mixed sand and gravel, or sandy loam.  The material shall be free from 
lumps, stones over 2 inches in diameter, clay and organic matter.

F. Controlled Density Fill:
Use high slump mixture of portland cement, fly  ash  and  fine aggregate 
formulated, licensed and marketed as  K-Krete  or  equal.  Provide mixture with 
minimum 28-day compressive strength of 70 psi with no measurable shrinkage or 
surface settlement.

G. Thermoplastic  Pipe  Backfill:  
Use  a  cohesionless  material,  such  as  sand, crushed stone, or pea gravel, 
with a maximum size not exceeding 3/8 inch.

2.02 CRADLING ROCK:

A. Use crushed rock or  stone  with  70-100%  passing 1> inch sieve and no more 
than 50% passing 1 inch sieve, and no stones over 2 inches in diameter.

2.03 SHEETING, SHORING AND BRACING:

A. Use sound timber or structural steel in the shapes and sizes required in accordance 
with Section 19000, Trench Protection System.

PART 3 - EXECUTION

3.01 GENERAL:

A. Dewatering:

1. Execute work "dry".   No pipe or conduits shall be laid or concrete poured 
on excessively wet soil.

2. Prevent surface water from flowing into excavation.

3. Provide equipment for handling water encountered as required.  Obtain 
approval of proposed method of dewatering.

4. No sanitary sewer shall be used for disposal of trench water.

B. Protection of Existing Utilities:

1. Notify all utilities of location and schedule of work.
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2. Locations and elevations of utilities shown on plans are to be considered 
approximate only.  Notify utility OWNER and ENGINEER of conflicts 
between existing and proposed facilities.

3. Repair, relay, or replace existing utilities damaged, destroyed, or disrupted 
during work.  Unless specified otherwise, replacement will be at the 
CONTRACTOR'S expense.              

C.  Sheeting, Shoring and Bracing:

1. Provide as required in accordance with Section 19000 Trench Protection 
System, to hold walls of excavation, prevent damage to adjacent 
structures, and to protect workmen and property.

2. Leave sheeting and shoring in place where removal might cause damage  
to work or otherwise indicated on drawings.  If left in place, cut sheeting 
18 inches or more above top of pipe.

3. Movable trench shield shall  not  be  used  below  the spring line of the 
pipe unless authorized in writing by the ENGINEER.  When movable  
trench  shield is allowed in writing by the ENGINEER below spring line 
of pipe, it shall be lifted prior to any forward movement to avoid  pipe  
displacement.

D. Changes in Grade:

1. Grades may be adjusted 1.5 feet (plus or minus) from plan grades to suit 
unforeseen construction conflicts or conditions with approval of 
ENGINEER.

2. No additional compensation will be made for such changes.

3.02 EXCAVATION AND TRENCHING:

A. General:

1. Method of excavation at CONTRACTOR'S option.

2. Excavate by hand under tree roots 3 inches and larger, and under and 
around structures and utilities.

3. Stockpile and replace topsoil to a minimum of 8 inches for surface 
restoration in grassed or agricultural areas.



02221 - 4/9

B. Trench Characteristics:

1. Depth:  as indicated on plans for pipe installation to lines and grades 
required with proper allowance for thickness of pipe and type of  bedding 
specified or indicated.

2. Width:

a. Keep width of trench as  narrow  as  possible  and  yet  provide 
adequate room for backfilling and jointing.

b. Maximum width as follows:

Pipe Size Max. Trench
Inches Width

4 &  6 2'-0"
8 & 10 2'-4"

12 2'-6"
15 2'-9"
18 3'-0"

Over 18 Pipe O.D. + 12"

3. Trench  walls  must  be vertical from trench bottom to 12 inches above  
top of pipe and above that may be vertical or sloped above pipe to conform 
to excavating safety codes.  

4. Provide bell holes for each pipe joint where pipe bears on undisturbed 
earth.

5. Trench bottom shall be free of large stones and other foreign material.

3.03 SOFT, SPONGY OR UNSTABLE MATERIALS:

A. If this type of material is encountered during excavation or  trenching, stop work 
and notify ENGINEER.

B. Perform remedial work as directed by ENGINEER.

C. If material is judged by ENGINEER to be unsuitable and removal is authorized or
required, remove and replace with stable trench material as directed by 
ENGINEER. 
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3.04 ROCK EXCAVATION:

A. Excavate any rock to maintain minimum 6-inch clearance around pipe.

B. Remove and dispose rock material not suitable for backfill in a proper manner.

C. Use of explosives not permitted without prior written authorization from 
applicable regulating agencies, OWNER, and ENGINEER.

D. Provide Special Hazard Insurance covering liability if blasting operations are 
approved.

3.05 BEDDING:

A. Place pipe after bottom of trench has been excavated to proper depth and grade.

B. Place, compact,  and  shape  bedding  material  to conform to barrel of pipe to 
insure continuous firm bedding for full length of pipe.  Extreme care is to be taken 
to ensure proper backfill under the pipe haunches, especially for thermoplastic 
pipe installation.

C. Provide bedding as described in following table unless indicated otherwise on 
Plans or in Special Provisions.

Pipe Material Minimum Bedding Class

1.  Vitrified Clay Pipe Class C (Granular Foundation)*
2.  Non-reinforced Concrete Pipe  Class C (Shaped Subgrade)*                                     
3.  Reinforced Concrete Pipe Class C* (Shaped Subgrade)*
4.  Ductile Iron Pipe Class D*
5.  Steel Cylinder Class C (Shaped Subgrade)*
6.  Thermoplastic Pipe **

* Refers to plan detail, "Trench Bedding Circular Pipe."

** Refers to plan detail, "Flexible Pipe Bedding And Backfill."

D. Thermoplastic Pipe Bedding.  The pipe shall be bedded in a foundation of 
compacted cohesionless material, such as sand, crushed stone, or pea  gravel, with 
a maximum size not exceeding 3/8".  This material shall extend a minimum of six 
(6) inches below the pipes outside wall or outermost ribs, and shall be carefully 
and accurately shaped to fit the lowest part of the pipe  exterior  up  to  the  pipe's 
spring  line.
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3.06 TRENCH BACKFILL

A. Use excavated material backfill (2.01B) unless otherwise specified.

B. Use Sand Backfill for all trenches within 5 feet of buildings and beneath  areas, 
paved streets or existing exposed utilities.

C. Initial Backfill:

1. Place backfill after pipe has been bedded and checked for alignment, grade 
and internal obstructions.

2. Carry out in an orderly fashion after authorization to cover pipe has been 
given.

3. Allow no more than 300 feet of trench to be open at one time.

4. Do not backfill until concrete or mortar has sufficiently cured.

5. Record location of connections and appurtenances before backfilling.

6. Place by hand in approximately 6 inch layers (loose measurement) and 
tamp  with  hand  operated  tamping equipment until a minimum cover of  
12-inches above top of pipe is obtained.

7. Backfill simultaneously on both sides of pipe to prevent displacement.

8. Particular attention is necessary when backfilling thermoplastic pipe.  
After the pipe structure has been installed on bedding as required by plan 
details it shall be backfilled according to the following:

Backfill   shall   consist  of  a  cohesionless  material,  such   as   sand, 
crushed  stone,   or   pea   gravel,  and  having  a maximum size not to 
exceed  3/8".  The backfill material shall be placed along both sides  of the   
completed   pipe   structure(s)  to  a depth of twelve (12)  inches above  the   
pipe.  The  backfill  shall  be placed in uniform  layers  not exceeding  six  
(6)  inches  in  depth (loose measurement),   wetted   if required,  and  
thoroughly compacted between the pipe  structure  and the  sides of the 
trench.  Until a minimum  cover of twelve  (12)  inches is   obtained,   only   
hand  operated    tamping    equipment    will    be allowed   within  
vertical planes  two  (2)  feet   beyond   the  horizontal projection  of the 
outside surfaces of the structure.
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9. All initial backfill shall be compacted to a minimum of 95 percent 
Standard Proctor Density.

D. Subsequent Backfill:

1. Place backfill into trench at an angle so that impact on installed pipe is 
minimized.

2. Compaction of all backfill material shall be performed in a manner that 
shall not crack, crush, or cause the installed pipe to be moved from the 
established grade or alignment.

3. Area under or within 5 feet of pavement; and under or within 2 feet of 
utilities, buildings, or walks shall be mechanically compacted to the top  of 
the subgrade in 6-inch lifts to a minimum of 95 percent Standard Proctor 
Density.

4. Areas not under or within 5 feet of pavement; and under or within 2 feet  
of existing or proposed utilities, buildings, or walks shall be backfilled in 
layers not more than 10-inches in depth and compacted to a  minimum 90 
percent Standard Proctor Density.

5. Compaction   method   for   subsequent    backfill   is   at   discretion of  
CONTRACTOR  with  following exceptions:

a. If   in  OWNER'S  or  ENGINEER'S  opinion   compaction  
method  presents  potential damage to pipe, it will not be allowed.

b. Compaction of any backfill material by flooding or jetting will   
require prior written authorization of ENGINEER.

c. Heavy equipment shall not be used over pipe envelope before a 
minimum  of  48  inches  of  backfill  have been placed over top of 
pipe.

6. Mound  excavated  materials  no  greater  than  6 inches in open areas 
only.

E. Controlled Density Fill:

1. Use where shown on plans.

2. Provide  suitable  forms  to limit volume of control density fill material.

3. Prevent flow of material into existing drain lines.
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4. Protect exposed utility lines during placement.

5. Place material in accordance with suppliers' written recommendations 
unless directed otherwise by ENGINEER.

3.07 EXCESS MATERIAL:

A. Waste excess excavated material where directed by ENGINEER.

3.08 TESTING:

A. Unless specified elsewhere, testing will be the responsibility of the OWNER.  

B. Standard Proctor Density:

1. ASTM D698.

2. One (1) required for each type of material encountered.

C. In Place Density:

1. ASTM D1556 (Sand Cone)

2. ASTM D2167 (Balloon)

3. ASTM D3017 (Nuclear)

D. One (1) test per each 400 cubic yards of backfill placed.

PART 4 - MEASUREMENT AND PAYMENT

4.01 TRENCH EXCAVATION:

A. Trench excavation shall be considered incidental to pipeline installation.

B. Payment shall be made at the contract unit price per  cubic  yard only if a bid item 
is established in the contract.

4.02 BACKFILL:

A. Payment for backfill shall be made at the contract unit price per cubic yard only if 
a separate bit item is established in the contract.

B. No allowance shall be made for waste removal or disposal.
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C. If ENGINEER orders an initial backfill material other than that specified in 
contract, it shall be paid for as an extra in price per cubic yard as compacted  in 
place, EXCEPT if a higher class embedment is ordered by ENGINEER because 
the CONTRACTOR has over-excavated the trench width.

D. If the CONTRACTOR over-excavates the trench width and the ENGINEER 
orders the next higher class of embedment to be used, the embedment shall be 
paid for as if the original specified embedment was used.

E. If the ENGINEER orders the excavated material to be removed and disposed of 
and replaced with another material and a separate bid item is not established as a 
bid item, the material shall be paid as an extra.

F. If the CONTRACTOR fails to compact the backfill to the density requirements, 
the ENGINEER may order the material removed and replaced at no cost to  the 
OWNER.

G. The disposal of rejected material shall be done in a proper manner and shall be at 
no cost to the OWNER.

END OF SECTION 



02580 – Storm Sewer Appurtenances                                                              Page 1 of 5

SECTION 02580 STORM SEWER APPURTENANCES

PART 1 - GENERAL

1.01 GENERAL DESCRIPTION OF WORK:

A. This work shall consist of furnishing and installing appurtenances except 
manholes, for storm sewers in accordance with details on the plans and as 
specified herein as directed by the ENGINEER.

B. The various types of structures and appurtenances such as inlets, headwalls, 
energy dissipators, etc. are designated on the plans by letters or by numbers 
indicating the particular design of each.  Each type shall be constructed in 
accordance with the details indicated and to the depth required by the profiles 
and schedules given.

PART 2 - PRODUCTS

2.01 GENERAL:

A. The construction plans will specify the size and material for the pipe between 
the storm sewer main and the storm water collection structure.

B. The various types of storm inlets and their relation to curb and gutter, or 
valley gutter are shown on the Standard Detail Drawings.  Construction plans 
will identify the type to be constructed.

C. Grating size, material, and configuration shall conform to the Standard Detail 
Drawings.

2.02 MATERIALS:

A. Concrete

1. Concrete for cast in place miscellaneous structures shall be Class A 
concrete when used with precast pipe sewer construction and Class C 
concrete when used with monolithic pipe sewer construction.

2. Concrete for precast structures shall be 3000 psi and comply with the 
applicable requirements of ASTM C 478.
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B. Mortar:

1. Mortar shall be composed of 1 part Portland Cement and 2 parts clean, 
sharp mortar sand suitably graded for the purpose by conforming in other 
respects to the provisions of Section 03300 for fine aggregate.

2. Hydrated lime or lime putty may be added to the mix, but in no case shall 
it exceed 10 percent by weight of the total dry mix.                                                            

C. Reinforcement:

Reinforcing Steel shall conform to Section 03330.

D. Brick:

1. Bricks shall be of first quality, sound, hard-burned brick.   Shale bricks, if 
used, shall be homogeneous, thoroughly and uniformly burned.

2. Bricks shall not absorb more than 17 percent of water by weight 
submerged in water for 24 hours, having been in a completely dry state 
prior to placing in water.               

3. Clay brick shall conform to the requirements of ASTM C 62, Grade SW.  
concrete brick meeting the requirements of ASTM C 55, Grade A, shall be 
acceptable.

E. Concrete Block:
Concrete blocks when indicated shall conform to ASTM C 139.

F. Frames, Grates, Rings and Covers:
Frames, grates, rings and covers shall conform to Section 02571.

G. Miscellaneous Items:

Cast iron for supports, steps and inlet units shall conform to the shape and 
dimensions indicated.  The casting shall be clean and perfect, free from sand 
or blow holes or other defects.  Cast iron casting shall meet the requirements 
of ASTM A 48, Class 30.  Steel for temporary covers when used with Stage 
Construction shall be adequate for the loads imposed.

PART 3 - EXECUTION

3.01 INSTALLATION OF DRAINAGE FACILITIES:

A. Excavation and backfilling for the storm inlet shall be accomplished in 
accordance with Section 02227.
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B. Trenching, backfilling, and compaction for the connecting pipe between the 
storm sewer main and the storm inlet shall conform to the specifications 
contained in Section 02221.  Pipe shall be installed in accordance with 
Section 02590.

C. All pipe and structures shall be installed per location and elevations, as 
shown on the construction plans.  If during the course of installation, an 
underground obstruction (i.e., existing utility line) the work shall stop and the 
ENGINEER shall be immediately notified so that the problem can be 
resolved. 

D. Direct connection to storm sewer main will be permitted if the main is a 
minimum of 36 inches in diameter (I.D.) and the connecting line is not greater 
than 12-inches (I.D.).  If storm sewer mains are 48 inches (I.D.) or larger, the 
connecting line diameter may be increased to 18 inches (I.D.).  For 
connecting line sized greater than those specified above, the connecting to 
the main will be made into a manhole or by inserting into the main a factory 
constructed wye. Connection to the main will comply with the Standard Detail 
Drawings.

E. Removal of curb and gutter, and sidewalk for installation of a storm inlet shall 
be made at a scored or full depth joint.

F. Existing pavement removal and replacement shall conform to Part 6 and 
Section 02571 and shall conform to residential or arterial pavement sections 
of the same material (asphalt or Portland Cement concrete) as the existing 
pavement.

G. No width greater than 1/2 inch will be permitted between the inlet grate and 
the roadside portion of the inlet frame.

H. Private drainage facility installations, which are to be constructed under the 
authorization of "Drainage Facilities within Public Right-of-Way," shall comply 
with the Standard Detail Drawings and appropriate sections of this 
publication.

I. The construction inlets shall be done as soon as is practicable after sewer 
lines into the inlet are complete.  All sewers shall be cut neatly at the inside 
face of the walls of the inlet and pointed up with mortar.

J. Bases for cast in place inlets may be placed prior to or at the 
CONTRACTOR'S option after the sewer is constructed.

K. The inverts passing out or through an inlet shall be shaped and grout across 
the floor of the inlet as indicated.  This shaping may be accomplished by 
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adding shaping mortar or concrete after the base is cast or by placing the 
required additional material with the base.

L. All miscellaneous structures shall be completed in accordance with the 
details indicated.  Backfilling to original ground elevation shall be in 
accordance with the provisions of the appropriate items and as directed by 
the ENGINEER.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT:

A. Pavement removal and replacement will be measured by the square yard. 

B. Trenching, backfilling and compaction will not be measured or paid, but will 
be considered incidental to other items.

C. Frame, grates, rings and covers will not measured or paid, but will be 
considered incidental to other items.

D. Connecting pipe shall be measured by the linear foot along centerline of pipe 
from the main side wall of the inlet to the centerline of the main.

E. Storm sewer inlets shall be measured per each for the type and size 
specified.

F. All miscellaneous structures satisfactorily completed in accordance with the 
plan and specifications will be measured as complete units per each.

4.02 PAYMENT:

A. The accepted quantities of pavement removal and replacement shall be paid 
for at the unit bid price per square yard per type of replacement paving 
material.

B. The accepted quantities of connecting pipe shall be paid at the unit bid price 
per linear foot per type and size of pipe, and shall include pipe in place and 
all necessary jointing materials.

C. The accepted quantities of storm inlets will be paid at the unit price per each 
per type of storm inlet, and shall include:  structure, grating, excavation, 
backfilling and compaction, and curb removal and replacement, as defined in 
Bid Proposal.

D. The accepted quantities of special complete structures shall be paid at the 
unit bid price per each.
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E. Compensation, whether by contract pay item or incidental work will be for 
furnishing all material, labor, equipment, tools and incidentals required for the 
work, all in accordance with the plans and these specifications.

END OF SECTION
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SECTION  02590 REINFORCED CONCRETE PIPE

PART 1 - GENERAL

1.01 GENERAL DESCRIPTION OF WORK:

A. This Item shall govern for furnishing and installing all concrete pipe and 
materials and for constructing precast concrete pipe culverts or precast 
concrete sewer mains, laterals, stubs and inlet leads. The pipes shall be of 
the sizes, strengths and dimensions shown on the plans and shall include all 
connections to new or existing pipes, sewers, manholes, inlets, headwalls 
and other appurtenances and jointing materials as may be required to 
complete the work.

PART 2 - PRODUCTS

2.01 GENERAL:

A. Except as modified herein, precast reinforced concrete pipe shall conform to 
the design shown on the plans and to ASTM C76 or C655 for circular pipe.

B. All precast concrete pipe shall be machine made or cast by a process which 
will provide for uniform placement of the concrete in the form and compaction 
by mechanical devices which will assure a dense concrete.  Concrete shall be 
mixed in a central batch plant or other approved batching facility from which 
the quality and uniformity of the concrete can be assured.  Transit mixed 
concrete will not be acceptable for use in precast concrete pipe.

C. Unless otherwise shown on the plans, not more than two (2) holes may be 
placed in the top section of precast pipe for lifting and placing.  The holes may 
be cast, cut, or drilled in the wall of the pipe.  The holes shall not exceed three 
(3) inches in diameter at the inside surface of the pipe wall.  Not more than 
one (1) longitudinal wire or two (2) circumferential wires may be cut per layer 
of reinforcing steel when locating lift holes in the pipe wall.  After the pipe is in 
place, lift holes shall be filled with concrete or mortar or precast concrete 
plugs to the satisfaction of the Engineer.

TABLE A
CIRCULAR PIPE

                                                 (CLASS, D-LOAD EQUIVALENTS)
C76 C655

CLASS I
CLASS II
CLASS III
CLASS IV
CLASS V

800D-LOAD
1000D-LOAD
1350D-LOAD
2000D-LOAD
3000D-LOAD
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2.02 DESIGN:

A. Reinforced concrete pipe for jacking, boring or tunneling shall meet the 
requirements of the pertinent ASTM specification with the following 

additional requirements:

1. The pipe shall have circular reinforcement and for 30 inch and larger 
diameters shall have an additional layer of Class III reinforcement, 12 
inches long, extending into both the tongue and groove of the joint to 
within 3/4 inch of the end of the tongue and the groove.  The minimum 
wall thickness shall be wall "B" for the diameter specified, unless special 
designs are required.  The minimum concrete compressive strength for 
jacking and boring pipe shall be 5000 psi.  Variations in the laying length 
of opposite sides shall not exceed 3/8 inch for pipe diameters 24 inches 
through 60 inches and 1/2 inch for pipe diameters 66 inches and larger.  
The maximum joint taper shall be 7 degrees for tongue and groove pipe 
and 2 degrees for O-ring gasket pipe.  Pipe manufactured to these 
additional requirements shall be marked to identify pipe for jacking and 
boring.

B. The Construction Plans will provide a summary indicating the locations and
length for all pipes. Additionally, the diameter required D-load and/or class for 
full circle pipe, will also be shown. 

2.03 PHYSICAL TEST REQUIREMENTS:

A. The acceptability of the pipe shall be determined by the results of the physical 
tests outlined herein; by appropriate material tests required in ASTM C76, 
C506, C507, or C655; by absorption tests on selected samples from the wall 
of the pipe; and by inspection of the finished pipe to determine its 
conformance with the required design and its freedom from defects.  Three-
Edge Bearing tests shall be performed on one (1) pipe for each 100’ of pipe 
or fraction thereof of each design or shape, size, class or D-load for the load 
to produce a 0.01 inch crack and, at the discretion of the Engineer, the pipe 
may be tested to ultimate load.

B. As an alternate to the Three-Edge Bearing test, concrete pipe 60 inches in 
diameter and larger may be accepted on the basis of compressive 

strength of cores cut from the wall of the pipe.  The manufacturer shall 
furnish facilities and personnel for taking the cores and determining the 
compressive strength of the samples.  Three-Edge Bearing tests and core 
tests shall be in accordance with ASTM C497.

C. The manufacturer shall plug and seal coreholes in the pipe wall, after testing, 
in a manner satisfactory to the Engineer.
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2.04 MARKING:

The following information shall be clearly marked on each section of pipe:

A. The class or D-load of pipe.

B. The date of manufacture.

C. The name or trademark of the manufacturer.

D. One end of each section of pipe with elliptical reinforcement shall be clearly 
marked during the process of manufacture or immediately thereafter on the 
inside and the outside of opposite walls to show the location of the "top" or 
"bottom" of the pipe as it should be installed, unless the external shape of the 
pipe is such that the correct position of the top and bottom is obvious.
Marking shall be indented on the pipe section or painted thereon with
waterproof paint.

E. Pipe for jacking and boring shall be identified for the intended use.

2.05 INSPECTION:

        The quality of materials, the process of manufacture, and the
        finished pipe shall be subject to inspection and approval by the Engineer at the 
        pipe manufacturing plant.  In addition, the finished pipe shall be subject to further 
        inspection by the Engineer at the project site prior to and during installation.

A. Causes for Rejection. Pipe shall be subject to rejection for failure to conform 
to any of the specification requirements.  Individual sections of pipe may be 
rejected because of any of the following:

1. Fractures or cracks passing through the shell, except for a single end 
crack that does not exceed the depth of the joint.

2. Defects that indicate imperfect proportioning, mixing and molding.

3. Surface defects indicating honeycombed or open texture.

4. Damaged ends, where such damage would prevent making a satisfactory 
joint.

5. Any continuous crack having a surface width of 0.01 inch or more and 
extending for a length of 12 inches or more, regardless of position in the 
wall of the pipe.

B. Repairs. Pipe may be repaired if necessary, because of occasional 
imperfections in manufacture or accidental injury during handling and will be 
acceptable if, in the opinion of the Engineer, the repairs are sound, properly 
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finished and cured, and the repaired pipe conforms to the requirements of the 
specifications.

C. Rejections. All rejected pipe will be plainly marked by the Engineer by 
painting colored spots over the Division of Materials and Tests monogram on 
the inside wall of the pipe and on the top outside wall of the pipe.  The painted 
spots shall be sufficient to identify the rejected pipe but no larger than four (4) 
inches in diameter. Rejected pipe shall not be defaced in any other manner.  
The Contractor shall remove the rejected pipe from the project and replace 
with pipe meeting the requirements of this Item.

D. Jointing Materials. Unless otherwise specified on the plans the Contractor 
shall have the option of making the joints using any of the materials described 
herein. For all jointing materials except mortar, the Contractor shall furnish the 
Engineer the Manufacturer's Certificate of Compliance.

1. Mortar for joints shall be in accordance with the section, "Jointing", of this 
Item.

2. Cold Applied, Plastic Asphalt Sewer Joint Compound shall consist of 
natural and/or processed asphalt base, suitable volatile solvents and inert 
filler.  The consistency is to be such that the ends of the pipe can be 
coated with a layer of the compound up to one-half inch thick by means of 
a trowel. The joint compound shall cure to a firm, stiff plastic condition 
after application.  The material shall be of a uniform mixture and any small 
separation occurring in the container shall be stirred to a uniform mix 
before use.

This material shall meet the following requirements when tested in 
accordance with Test Method Tex-526-C:

Asphalt Base, 100% - % Volatites - % Ash,
% by weight 28-45

Volatiles, 212 F Evaporation, 24 h,
% by weight 10-26

Mineral Matter, determined as Ash,
% by weight 30-55

Consistency, Cone Penetration,
150 q, 5 sec, 77 F 150-275

3. Rubber Gaskets shall conform to ASTM C361 or C443. The design of the 
joints and permissible variations in dimensions shall be in accordance with 
ASTM C443. The Contractor shall furnish the Engineer the Manufacture’s 
Certificate of Analysis.
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4. Cold Applied Preformed Plastic Gaskets. Preformed plastic gaskets shall 
be suitable for sealing joints of tongue and groove concrete pipe. The
gasket sealing the joint shall be produced from blends of refined 
hydrocarbon resins and plasticizing compounds reinforced with inert
mineral filler and shall contain no solvents, irritating fumes or obnoxious 
odors. The gasket joint sealer shall not depend on oxidizing, evaporating, 
or chemical action for its adhesive or cohesive strength, and shall be 
supplied in extruded rope-form of suitable cross-section. The size of the 
plastic gasket joint sealer shall be in accordance with the manufacturer’s
recommendations and be of sufficient size to properly seal the joint. The 
plastic gasket joint sealer shall be so constructed as to provide evidence 
of proper installation either by means of “squeeze-out” of the gasket 
material on the inside or outside around the pipe joint circumference or by 
means of tabs, projections or other such indicators placed at established 
intervals around the circumference of the pipe joint.  Plastic gasket joint 
sealers shall be Type 1 or Type 2. Type 1 gaskets shall meet the 
“squeeze-out” requirements and Type 2 gaskets shall meet the 
requirements for tabs, projections or other indicators.  The gasket joint 
sealer shall be protected by a suitable wrapper designed that when 
removed, the jointing material maintains integrity.

The chemical composition of the gasket joint sealing compound for Type 1 
and 2, as shipped, shall meet the following requirements:

COMPOSITION TEST METHOD ANALYSIS

Bitumen, Petroleum Plastic
Content, % by weight ASTM D4 50-70
Ash-Inert Mineral Matter,
% by weight Tex-526-C 30-50
Volatile Matter, 325 F,
% by weight Tex-506-C 2.0 max. 

The gasket joint sealing compound when immersed for 30 days at ambient 
room temperature separately in five (5) percent solution of caustic potash; 
a five (5) percent solution of hydrochloric acid; a five (5) percent solution 
of sulfuric acid; and a saturated H2S solution, shall show no visible 
deterioration.

The physical properties of the gasket joint sealing compound as shipped 
shall meet the following requirements:
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PROPERTY             TEST METHOD REQUIREMENT
Type 1      Type 2

Ductility @ 77 F (cm), min. Tex-503-C 5.0      5.0
Softening Point, F         Tex-505-C       275         275
Penetration 
32 F (300g) 60 sec., min. Tex-502-C --      65
77 F (150g)  5 sec. Tex-502-C 50-120       50-120
115 F (150g)  5 sec., max. Tex-502-C --      150

PART 3 – EXECUTION

3.01 CONSTRUCTION METHODS

A. Excavation.  All excavation shall be in accordance with the requirements of
Section 02221, "Trench Excavation, Backfill, and Compaction", except where 
tunneling or jacking methods are shown on the plans or permitted by the 
Engineer.

B. Shaping and Bedding.  Shaping and bedding shall be in accordance with 
Section 02221, “Trench Excavation, Backfill, and Compaction".

C. Laying Pipe.  Unless otherwise authorized by the Engineer, the laying of pipe 
on the bedding shall be started at the outlet end with the spigot or tongue end 
pointing downstream and shall proceed toward the inlet end with the abutting 
sections properly matched, true to the established lines and grades.  Where 
bell and spigot pipe are used, cross trenches shall be cut in the foundation to 
allow the barrel of the pipe to rest firmly upon the bedding.  These cross 
trenches shall be not more than two (2) inches larger than the bell ends of the 
pipe.  Proper equipment shall be provided for hoisting and lowering the 
sections of pipe into the trench without disturbing the bedding and the sides of 
the trench.  The ends of the pipe shall be carefully cleaned before the pipe is 
placed.  As each length of pipe is laid, the mouth of the pipe shall be 
protected to prevent the entrance of earth or bedding material.  The pipe shall 
be fitted and matched so that when laid in the bed the pipe shall form a 
smooth, uniform conduit.  When elliptical pipe with circular reinforcing or 
circular pipe with elliptical reinforcing is used, the pipe shall be laid in the 
trench in such position that the markings "Top" or "Bottom", shall not be more 
than five (5) degrees from the vertical plane through the longitudinal axis of 
the pipe.

Multiple installations of reinforced concrete pipe shall be laid with the center 
lines of individual barrels parallel.  Unless otherwise shown on the plans, the
following clear distances between outer surfaces of adjacent pipes shall be 
used:



02590 – Reinforced Concrete Pipe                                                                                                             Page 7 of 10

Diameter 18" 24" 30" 36" 42" 48" 54" 60" to 64"

Clear 0’-9"
Distance
Between
Pipes

0’-
11"

1’-
1"

1’-
3"

1’-
5"

1’-
7"

1’-
11"

2’-0"

D. Jointing.

1. Joints sealed with portland cement mortar shall be made as follows:

Mortar shall consist of one (1) part cement, two (2) parts sand and 
sufficient water to make a plastic mix.  The pipe ends shall be cleaned and 
wetted before making the joint.  The lower half of the bell or groove and 
the upper half of the tongue or spigot shall be plastered with mortar.  
After the pipes are tightly jointed, mortar shall be packed into the joint from 
both inside and outside the pipe.  The inside shall be finished smooth and 
flush with adjacent joints of pipe.  Over the joint outside the pipe, a bead 
shall be formed at least one (1) inch on either side of the joint and of 
semicircular cross section for tongue and groove joints, but for bell and 
spigot joints, the mortar shall form a 45° fillet between the outer edge of 
the bell and the spigot.  Mortar joints shall be cured by keeping the joints 
wet for at least 48 hours or until the backfill has been completed, 
whichever comes first.  No jointing shall be done when the atmospheric 
temperature is at or below 40 F.  Mortared joints shall be protected 
against freezing by backfilling or other approved methods for at least 24 
hours.

No mortar banding on the outside of pipe will be required for driveway 
culverts.

At the Contractor's option, and with the approval of the Engineer, pipes 
which are large enough for a man to enter may be furnished with the 
groove not less than one-half of an inch and not more than three-fourths of 
an inch longer than the tongue.  Such pipe may be laid and backfilled 
without mortar joints.  Care shall be exercised to avoid displacing the 
joints during the backfilling operations.  After the backfilling has been 
completed, the space between the end of the tongue and the groove on 
the interior of the pipe shall be cleaned of all foreign material, thoroughly 
wetted and filled with mortar around the entire circumference of the pipe 
and finished flush.

The Contractor shall make available for the use of the Engineer, an 
appropriate rolling device similar to an automobile mechanic's "Creeper" 
for conveyance through small size pipe structures. 

Mortar joints will be required for irrigation wells, vents and similar vertical 
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structures.

2. Joints using Cold Applied, Plastic Asphalt Sewer Joint Compound shall be 
made as follows:

Both ends of the pipes shall be clean and dry.  A one-half inch thick layer 
of the compound shall be troweled or otherwise placed in the groove end 
of the pipe covering not less than two-thirds of the joint face around the 
entire circumference.  Next, the tongue end of the next pipe shall be 
shoved home with sufficient pressure to make a tight joint.  After the joint 
is made any excess mastic projecting into the pipe shall be removed.  
Backfilling of pipe laid with asphalt mastic joints may proceed as soon as 
the joint has been inspected and approved by the Engineer.  Special 
precautions shall be taken in placing and compacting backfill to avoid 
damage to the joints.

3. Joints using Rubber Gaskets shall be made as follows:

Where rubber gasket pipe joints are required by the plans the joint 
assembly shall be made according to the recommendations of the gasket 
manufacturer.  Water tight joints will be required when using rubber 
gaskets.  Backfilling may begin when approved by the Engineer.

4. Joints using Cold Applied Preformed Plastic Gaskets shall be made as 
follows:

Before laying the pipe in the trench, the plastic gasket shall be attached 
around the tongue or groove near the shoulder or hub of each joint in 
accordance with the gasket manufacturer's recommendations.  The 
protective wrapper shall be removed and the gasket pressed firmly to the 
clean, dry surface of the pipe, as recommended by the manufacturer.  The 
joint sealer must be placed in such a manner that no dirt or other 
deleterious materials will come in contact with the joint sealing material.

After the tongue is correctly aligned with the flare of the groove, the 
wrapper or wrappers on the gasket shall be removed and the pipe shall be 
pulled or pushed home with sufficient force to properly seal the joint.  Any 
joint material pushed out into the interior of the pipe that would tend to 
obstruct the flow shall be removed.  (Pipe shall be pulled home in a 
straight line with all parts of the pipe on line and grade at all times.)  
Backfilling of pipe laid with plastic gasket joints may proceed as soon as 
the joint has been inspected and approved by the Engineer.  Special 
precautions shall be taken in placing and compacting backfill to avoid 
damage to the joints.

When the atmospheric temperature is below 60 F, plastic joint seal 
gaskets shall either be stored in an area warmed to above 70 F, or 
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artificially warmed to this temperature in a manner satisfactory to the 
Engineer.  Gaskets shall then be applied to pipe joints immediately prior to 
placing pipe in trench, followed by connection to previously laid pipe.

5. Connections and Stub Ends.  Connections of concrete pipe to existing 
pipes, pipe sewers or sewer appurtenances shall be as shown on the 
plan.

The bottom of existing structures shall be mortared or concreted if 
necessary to eliminate any drainage pockets created by the connections.  
Any damage to the existing structure resulting from making the connection 
shall be repaired by the Contractor, to the satisfaction of the Engineer, at 
the Contractor's expense.

Unless otherwise shown in the plans, connections between concrete pipe 
and corrugated metal pipe shall be made with a suitable concrete collar 
having minimum thickness of twelve (12) inches.

Stub ends, for connections to future work not shown on the plans, shall be 
finished by installing watertight plugs into the free end of the pipe.

6. Backfilling.  After the pipe has been placed, bedded and jointed as 
specified, filling and/or backfilling shall be done in accordance with the 
applicable requirements of Item 400, "Excavation and Backfill for 
Structures".  When mortar joints are specified, no fill or backfill shall be 
placed until the jointing material has been cured for at least six hours.  
Special precautions shall be taken in placing and compacting the backfill 
to avoid any movement of the pipe or damage to the joints.  For all pipe 
structures where joints consist of materials other than mortar, immediate 
backfilling will be permitted.

7. Re-use of Appurtenances.  When existing appurtenances are specified on 
the plans for reuse, the portion to be reused shall be severed from the 
culvert and moved to the new position previously prepared by hoisting with 
a crane, rolling, or other approved methods.  Connections shall conform to 
the requirements for joining sections of pipes, as designated herein or as 
shown on the plans.  Any portion of the headwalls or pipe attached to the 
appurtenance damaged during the moving operations by the Contractor 
shall be restored to its original condition at the Contractor's expense.  The 
Contractor may remove and dispose of the existing appurtenances and 
construct new appurtenances at his expense in accordance with the 
pertinent specifications and design shown on the plans or as furnished by 
the Engineer.

8. Protection of Pipe.  Unless otherwise shown on the plans or permitted in 
writing by the Engineer, no heavy earth moving equipment will be 
permitted to haul over the structure until a minimum of four (4) feet of 
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permanent or temporary, compacted fill has been placed thereon.  Pipe 
damaged by the Contractor's equipment shall be removed and replaced 
by the Contractor at the Contractor's expense.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT:

This Item will be measured by the linear foot.  Such measurement will be made 
between the ends of the pipe barrel along the flow line. Where spurs or 
branches, or connections to existing pipe lines are involved, measurement of the 
spur or new connecting pipe will be made from the intersection of the flow line
with the outside surface of the pipe into which it connects.  Where inlets, 
headwalls, catch basins, manholes, junction chambers, or other structures are 
included in lines of pipe; that length of pipe tying into the structure wall will be 
included for measurement but no other portion of the structure length or width will 
be so included. For multiple pipes, the measured length will be the sum of the 
lengths of the barrels measured as prescribed above.

4.02 PAYMENT:

The work performed and materials furnished in accordance with this Item and 
measured as provided under "Measurement" will be paid for at the unit price bid 
for "Reinforced Concrete Pipe" and "Reinforced Concrete Pipe (Sewers)" of the 
size and D-load or class specified.

This price shall be full compensation for furnishing, hauling, placing and joining of 
pipes; for cutting of skews or slopes, for all connections to new or existing 
structures; for moving and reusing appurtenances where required; for removing 
and disposing of portions of existing structures as required; and for all labor, 
tools, equipment and incidentals necessary to complete the work.

Trenching, backfilling and compaction will not be measured or paid, but will be 
considered incidental to other items in accordance with Section 02221, "Trench 
Excavation, Backfill, and Compaction". Protection methods for excavation greater 
than 5 feet in depth will be measured and paid for as Item 02223, “Trench 
Protection System.”

END OF SECTION
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SECTION 02601 FLEXIBLE BASE

PART I - GENERAL

1.01 GENERAL DESCRIPTION OF WORK:

A. This work shall consist of furnishing and placing a foundation course for 
surface courses or for other base courses.

B. Flexible base shall be composed of either caliche (argillaceous limestone, 
calcareous or calcareous clay particles, with or without stone, 
conglomerate, gravel, sand or other granular materials), crushed stone, 
gravel, iron ore topsoil, sand shell, or crushed slag.

C. Flexible base shall be constructed as specified herein in one or more 
courses in conformance with details, lines and grades shown on the plans, 
and as established by the ENGINEER.

D. When lime stabilization of the subgrade is specified, the flexible base is to 
be added in accordance with Section 02240, Lime stabilization.

PART 2 -PRODUCTS

2.01 MATERIALS:

A. Materials for flexible base shall be crushed or uncrushed as necessary to 
comply with the requirements hereinafter specified.

B. Materials shall consist of durable  course aggregate particles mixed with 
approved binding materials.

2.02 LIME STABILIZATION:

A. Where shown on the plans, or directed by the ENGINEER, material for 
flexible base shall be lime stabilized in accordance with the provisions of 
Section 02240.

2.03 TYPES:

A.  Type A - Crushed or broken aggregate (excluding gravel aggregate).

B.  Type B - Gravel Aggregate

C.  Type C - Iron Ore Topsoil
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D.  Type D - Shell Aggregate with Sand Admixture

E.  Type E - Shell Aggregate with Sand and Caliche Admixture

F.  Type F - Caliche

G.  Type G - Crushed Slag

H. Unless otherwise noted on the plans, the CONTRACTOR may use any 
one type of these types provided the material used meet the requirements 
set forth in the specification test limits herein.

2.04 GRADES:

A. Unless otherwise shown on the plans or directed by the ENGINEER, the 
final course of base material shall consist of Grades 1 or  2  as  specified in 
Table 02601-1.

B. Base courses or subbase materials, unless otherwise noted on the plans or 
directed by  the ENGINEER, may consist of Grades 1, 2, 3, or 4, as 
specified in Table 02601-1.

C. All grades shall, when tested in accordance with standard laboratory test 
procedures, meet the physical requirements set forth in Table 02601-1.

D. Testing of flexible base materials shall be in accordance with the 
following test procedures:

TEST                TESTING PROCEDURE

Preparation for soil constants TEX-101-E
and sieve analysis  

Liquid Limit TEX-104-E

Plastic Limit TEX-105-E

Plasticity Limit TEX-106-E

Sieve Analysis TEX-110-E

Wet Ball Mill TEX-116-E
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Triaxial Test TEX-117-E (Part I or II)

E. Unless otherwise specified on the plans, samples for testing the material 
for Soil Constants, Gradation and Wet Ball Mill shall be taken prior to the 
compaction operations.

F. Unless otherwise specified on the plans, samples for triaxial tests shall be 
taken from the stockpile or from production, as directed by the 
ENGINEER, where stockpiling is required and from production where 
stockpiling is not required.

TABLE 02601-1

PHYSICAL REQUIREMENTS FOR FLEXIBLE BASE MATERIALS
________________________________________________________________________
________________________________GRADES________________________________
TYPES      Grade 1:            Grade 2: Grade 3:                   Grade 4:

(Triaxial class 1   (Triaxial Class 1  (Unspecified Tri
Min. compressive    to 2.3) Min. com- axial Class)
strength, psi: 45   pressive strength,
at 0 psi lateral psi: 35 at 0 psi
pressure and 175    lateral pressure
at 15 psi lateral   and 175 at 15 psi
pressure            lateral pressure

________________________________________________________________________
TYPE A     Retained on     %  Retained on     %   Retained on    %          
Crushed or Sq. Sieve           Sq. Sieve           Sq. Sieve
Broken     1-3/4..................0   1-3/4"...........0-10 1-3/4"..........0-10
Aggregate   7/8"...........10-35 No. 4..........45-75 No. 40.......60-85 As
(excluding   3/8"...........30-50 No. 40........60-85 Max LL...........45   Shown
gravel    No. 4.........45-65 Max LL............40   Max PI............15   on
aggregate) No. 40.......70-85 Max PI.............12    Wet               Plans

Max LL...........35    Wet                 Ball Mill
Max PI.............10    Ball Mill           Max Amt......55
Wet                 Max. Amt......50    Max Increase
Ball Mill           Max Increase              in passing
Max Amt.......40    in Passing         No. 40.......20 
in Passing         No. 40..........20
No. 40..........20

________________________________________________________________________
TYPE B Retained on    %    Retained on    %
Gravel                          Sq. Sieve           Sq. Sieve          
Aggregate                       1-3/4"........0-10 1-3/4"..........0-5 As

No. 4.......30-75 No. 4.......30-75 Shown
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No. 40.....70-85 No. 40.....65-85 On
Max LL.........35    Max LL..........35   Plans
Max PI..........12    Max PI...........12

________________________________________________________________________
TYPE C                         Retained on     %    Retained on    %
Iron Ore                    Sq. Sieve            Sq. Sieve
Topsoil                        2-1/2"...............0    2-3/4"..............0   As

No. 40......50-85 No. 40.....45-85 Shown
Max LL..........35    Max LL.........35 on
Max PI...........12    Max PI..........12   Plans    

________________________________________________________________________
TYPE D                         Retained on     %    Retained       %
Sand-Shell Sq. Sieve            Sq. Sieve

1-3/4".........0-10 1-3/4"..............0   As
No. 4........45-65 No. 40......45-65 Shown
No. 40......50-70 Max LL..........35   on
Max LL..........35    Max PI...........12   Plans
Max PI...........12

________________________________________________________________________
TYPE E                      Retained        %    Retained       %   
Shell with                     Sq. Sieve            Sq. Sieve           
Sand and                       1-3/4"..............0    1-3/4".............0   As
Caliche                        No. 40......45-65 No. 40......45-65 Shown

Max LL..........35    Max LL...........35   on
Max PI...........10    Max PI............12   Plans

________________________________________________________________________
TYPE F                         Retained        %    Retained       %

Sq. Sieve           Sq. Sieve
Caliche                        1-3/4"...............0    1-3/4"..............0   As

No. 4.........45-75 No. 40.....50-85 Shown
No. 40.......50-85 on
Max LL...........40    Max LL..........40  Plans
Max PI............12    Max PI...........12

________________________________________________________________________
TYPE G                                                                 As
Crushed                                                                Shown
Blast Fur- on
nace Slag                                                              Plans
________________________________________________________________________

G. The limits establishing reasonable close conformity with the specified 
gradation and plasticity index are defined by the following:
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1. The  ENGINEER  may  accept  the  material,  providing  not  more  
than  2  of  10 consecutive gradation tests performed are outside 
the  specified  limits   on  any individual  or  combination  of  
sieves  by  no  more  than 5%  and  where  no two consecutive tests 
are outside the specified limits.

2. The  ENGINEER  may  accept  the  material   providing   not    
more   than   2   of 10   consecutive plasticity  index   samples  
tested are outside the specified  limit by  no   more  than  two  
points and where no two consecutive tests  are  outside
he specified limit.

2.05 STOCKPILING:

A. When specified on the plans, the material shall be stockpiled prior to
delivery on the road.  The stockpile shall be not less than the height 
indicated and shall be made up of layers of material not to exceed the 
depth shown on the plans.

B. After a sufficient stockpile has been constructed as specified on the plans, 
the CONTRACTOR may proceed  with  loading  from  the  stockpile  for  
delivery  to  the road.

C. In loading from the stockpile for delivery to the road, the material shall be 
loaded by making successive vertical cuts through the entire depth of the 
stockpile.

D. If the CONTRACTOR elects to produce the Type "A" material from more 
than one material or more than one source, each material shall be crushed 
separately and placed in separate stockpiles so that at least 75 percent of 
the material in the course aggregate stockpiles will be retained on the No. 
4 sieve and at least 70 percent of the material in the fine aggregate 
stockpile will pass the No. 4 sieve. 

E. The materials shall be combined in a central mixing plant in the 
proportions determined by the ENGINEER to produce a uniform mixture 
which meets all of the requirements of the specification.  In the event that 
combinations of the materials produced fail to meet all of the specification 
requirements, the CONTRACTOR will be required to secure other 
materials which will meet specifications requirements.

F. The central mixing plant shall be either the batch or continuous flow type, 
and shall be equipped with feeding and metering devices which will add 
the materials into the mixer in the specified quantities.
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G. Mixing shall continue until a uniform mixture is obtained.

PART 3 - EXECUTION

3.01  PREPARATION OF SUBGRADE:

A. Type roadbed shall be excavated and shaped in conformity with the typical 
sections shown on the plans and to the lines and grades as established by 
the ENGINEER.

B. All unstable or otherwise objectionable material shall be removed from the 
subgrade and replaced with approved material.

C. All holes, ruts and depressions shall be filled with approved material and, 
if required, the subgrade shall be thoroughly wetted with water and 
reshaped and rolled to the extent directed in order to place the subgrade in 
an acceptable condition to receive the base material.

D. The surface of the subgrade shall be finished to line and grade as 
established and in conformity with the typical section shown on plans, and 
any deviation in excess of 1/2 inch in cross section and in a length of 16-
feet measured longitudinally shall be corrected by loosening, adding or 
removing material, reshaping and recompacting by sprinkling and rolling.

E. Sufficient subgrade shall be prepared in advance to insure satisfactory 
prosecution of the work.

F. Material excavated in the preparation of the subgrade shall be utilized in 
the construction of adjacent shoulders and slopes or otherwise disposed on 
as directed, and any additional material required  for the completion of the 
shoulders and slopes shall be secured from sources indicated on plans or as
directed by the Engineer.

3.02 PLACEMENT  OF  FIRST  COURSE - TYPE A,  TYPE B,  TYPE C,  TYPE F,  
AND TYPE G

MATERIAL:

A. Immediately before placing the base material, the subgrade shall be 
checked as to conformity with grade and section.



02601- 7/13

B. The material shall be delivered in approved vehicles of a uniform capacity, 
and it shall be the charge of the CONTRACTOR that the required amount 
of specified material shall be delivered in each 100- foot station.

C. Material deposited upon the subgrade shall be spread and shaped the same 
day.

D. In the event inclement weather or other  unforeseen circumstances render 
impractical the spreading of the material during the first 24-hour period, 
the materials shall be scarified and spread as directed by the Engineer.

E. The material shall be sprinkled, if directed, and shall then be bladed, 
dragged and shaped to conform to typical sections as shown on plans.

F. All areas and "nests" of segregated coarse or fine material shall be 
corrected to removed and replaced with well graded material, as directed 
by the ENGINEER.

G. If additional binder is considered desirable or necessary after the material 
is spread and shaped, it shall be furnished and supplies in the amount 
directed by the ENGINEER.  Such binder material shall be carefully and 
evenly incorporated with the material in place by scarifying, harrowing, 
brooming or by other approved methods.

H. The course shall be compacted by method of compaction hereinafter 
specified as the "Ordinary Compaction" method or the "Density  Control" 
method of compaction as indicated on the plans, or as directed by the 
ENGINEER.

1. When the "Ordinary Compaction" method is to be used, the 
following provisions shall apply:

a) The course shall be sprinkled as required and rolled as 
directed until a uniform compaction is secured.  
Throughout this entire operation, the shape of the course 
shall be maintained by blading and the surface upon 
completion shall be smooth and in conformity with the      
typical sections shown on plans and to the established lines 
and grades.

b) In that area on which pavement is to be placed, any 
deviation in excess of 1/4 inch in cross section in a length 
of 16 feet measured longitudinally shall be corrected by 
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loosening, adding or removing material, reshaping and 
recompacting by sprinkling and rolling. 

c) All irregularities, depressions or weak spots which develop 
shall be corrected immediately by scarifying the areas  
affected, adding      suitable material as required, reshaping 
and recompacting by sprinkling and  rolling.

2. When the "Density Control" method of compaction is to be used, 
the following provisions shall apply:

a) The course shall be sprinkled as required and compacted to 
the  extent necessary to provide not less than the percent 
density as hereinafter specified under "Density".

b) In addition to the requirements specified for density, the 
full depth of the flexible base shown on the plans shall be 
compacted to the extent necessary to remain firm and stable 
under construction equipment. 

c) After each section of flexible base is completed, density 
tests shall be performed as required by the ENGINEER.  If 
the material fails to meet the density requirements, it shall 
be reworked as necessary to meet the density requirements. 

d) Throughout this entire operation,  the shape of the course 
shall be maintained by blading, and the surface upon 
completion shall be smooth and in conformity with the 
typical sections shown on the plans and to the established 
lines and grades.

e) In that area on which pavement is to be placed, any 
deviation in excess of 1/4 inch in cross section in a length 
of 16 feet measured longitudinally shall be corrected by 
loosening, adding or removing material, reshaping and 
recompacting by sprinkling and rolling.

f) All irregularities, depressions or weak spots which develop 
shall be corrected immediately by scarifying the areas 
affected, adding  suitable material as required, reshaping 
and recompacting by sprinkling and rolling.
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I. Should  the  base  course,  due  to  any  reason or cause, lose the required 
stability, density  or  finish before  the  surfacing  is  complete,  it  shall  
be recompacted and refinished at the sole expense of the CONTRACTOR.

J. Where  Type  C material is used, the material shall be scarified,   
thoroughly wetted, mixed, manipulated,  and  bladed  so  as  to secure a 
uniformly wetted material, and pulled  in  over  the  subgrade  in  courses  
and  set  under the action of blading and rolling.  The work of mixing, 
blading, rolling, shaping,  and subsequent maintenance shall be performed 
by the continuous use  of sufficient number of satisfactory rollers and 
power maintainers with adequate scarifier attachments.

3.03 PLACEMENT OF FIRST COURSE - TYPE D MATERIAL:

A. Immediately before placing the  base  material, the subgrade shall be 
checked as to conformity with grade and section, and corrections made if 
necessary.

B. All materials shall be delivered in approved vehicles of a uniform 
capacity.

C. The  required  amount  of shell  shall  be  uniformly  spread  across  the  
section and allowed to dry sufficiently to insure proper slaking and mixing 
of the binder  material.  Immediately  upon   completion   of   the   drying   
period,   as   determined   by   the ENGINEER,  the  specified  amount  of  
sand  admixture  as  required  to  produce a combined  material  meeting  
the  requirements  hereinbefore   specified,   shall   be spread uniformly 
across the shell.

D. The material shall then be sprinkled as required  and  thoroughly  mixed  
by  blading and harrowing, or other approved methods.

E. Failure  to  proceed  with  the  placing  of  sand  admixture  or  mixing   
and   placing operations will be grounds for the suspension of placing of 
shell.

F. Under no  conditions  will  the  CONTRACTOR  be  allowed  to  place  an  
excessive amount of shell without proceeding with the mixing and placing 
operations.

G. The  course  shall  be compacted by the method of compaction hereinafter 
specified as   the   "Ordinary  Compaction"   method   or   the   "Density  
Control"   method   of compaction as indicated on the plans, or as directed 
by the ENGINEER.
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1. When the plans indicate that the "Ordinary Compaction" method is 
to be used, the following provisions shall apply:

a) After mixing, all material shall be windrowed, and then 
spread over the section in layers.

b) The layer shall not exceed 2 inches in loose depth.

c) If necessary to prevent segregation, the material shall be 
wetted in the window prior to spreading.

d) After each lift is spread, it shall be sprinkled and rolled to 
secure      maximum compaction as directed by the 
ENGINEER.  Succeeding      layers shall then be placed 
similarly until the course is completed.

e) All areas and "nest of segregated coarse or fine material 
shall be      corrected or removed and replaced with well 
graded material, as  directed by the ENGINEER.

f) The course shall then be sprinkled as required and rolled as 
directed until a uniform compaction is secured.

g) Throughout this entire operation, the shape of the course 
shall be       maintained by blading; and the surface, upon 
completion, shall be       smooth and in conformity with the 
typical sections shown on plans,       and to the established 
lines and grades.

h) In that area on which pavement is to be place, any deviation 
in      excess of 1/4 inch in cross section in a length of 16-
feet measured      longitudinally shall be corrected by 
loosening, adding or removing      material, reshaping and 
recompacting by sprinkling and rolling.

i) All irregularities, depressions or weak spots which develop 
shall be     corrected immediately by scarifying the areas 
affected, adding  suitable material as required, reshaping 
and recompacting by sprinkling and rolling.

2. When the plans indicate that the "Density Control" method of 
compaction is to be used, the compaction method shall be the same 
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as prescribed for Type A, Type B, Type C, Type F and Type G 
material.

H. When indicated on the plans or permitted by the ENGINEER, Type D 
material may be mixed in a central mixing plant and delivered to the road 
as a combined mixture.  When this method is used, the combined mixture 
shall meet the requirements for type D material as hereinbefore specified 
and the placing and compaction requirement shall be the same as 
prescribed for Type A, Type B, Type C, Type F and Type G material.

3.04 PLACEMENT OF FIRST COURSE - TYPE E MATERIAL:

A. The construction methods for placing the first course of Type E material 
shall be the same as prescribed for Type D material except that after the 
shell and sand have been placed, the prescribed amount of caliche shall 
then be spread across the sand and shell.

B. The composite mixture shall then be sprinkled as required and thoroughly 
mixed by blading and harrowing or other approved methods.

C. Compaction of the first course of Type E material shall be the same as 
prescribed above for Type D material.

D. Failure to proceed with placing the sand and caliche admixture or mixing 
and placing operations will be grounds for the suspension of placing of 
shell. 

E. Under no conditions will the CONTRACTOR be allowed to place an 
excessive amount of shell without proceeding with the mixing and placing 
operations.

3.05  PLACEMENT OF SUCCEEDING COURSES - ALL MATERIAL TYPES:

A. Construction methods shall be the same as prescribed for the first course.

B. Prior to placing the surfacing on the completed base, the base shall be "dry 
cured" to the extent directed by the ENGINEER.

3.06 DENSITY CONTROL:

A. When the "Density Control" method of compaction is indicated on the 
plans, each course of flexible base shall be compacted to the percent 
density shown on the plans.
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B. The testing will be as outlined in TX DOT Test Method Tex-114-E.

C. It is the intent of this specification to provide in the top 8 inches of the 
base material immediately below the finished surface of the roadway not 
less than 100 percent of the density as determined by the compaction ratio 
method.

D. Field density determination shall be made in accordance with TX DOT 
Test Method Tex-115-E.

3.07  TOLERANCES:

A. When tolerances are permitted by the plans, the limits establishing 
reasonable close conformity with percent density specified are defined by 
the following:

1. The ENGINEER may accept the work providing not more than 25 
percent of  the density tests performed each day are outside the
specified density by no  more than three pounds per cubic foot and 
where no two consecutive tests on continuous work are outside the 
specified limits.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT:

A. Flexible base will be measured by the square yard of surface area of 
completed and accepted work based on the width of flexible base as shown
on the plans. 

1. The flexible base shall be measured for depth by the units of 2000 
square yards and remaining fraction of square yards, with one 
measurement taken at a location selected  by  the  ENGINEER. 

2. In that unit where flexible base is deficient by more than 1/2 inch 
in  thickness, the deficiency shall be corrected by scarifying, adding
material  as required, reshaping and recompacting by sprinkling 
and rolling.

3. No additional payment over the contract unit price will be made for 
any flexible base of a thickness exceeding that required  by plans.

B. The CONTRACTOR shall schedule his operations in such a manner as to 
facilitate the measurement of the pay item.
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C. The ENGINEER may accept the work provided no more than 2 out of 10 
depth tests performed are deficient by not more 1/2 inch and where no two 
consecutive tests on continuous work are outside the specified depth.

4.02  PAYMENT:

A. The accepted quantities of flexible base of the type, grade, and compaction 
method specified will be paid at the contract unit  price per square yard, 
complete in place.

B. All sprinkling, rolling, and manipulation required will not be paid for 
directly, but will be considered incidental work.

C.  Passing "Density Control" tests shall be paid by the OWNER.  Failing 
"Density Control" tests shall be paid by the CONTRACTOR.

D. The  unit prices bid shall each be full compensation for shaping and fine 
grading the roadbed; for securing and furnishing all materials, including all 
royalty and freight involved; for furnishing scales and labor involved in 
weighing the material when required; for loosening, blasting, excavating, 
screening, crushing and temporary stockpiling when required; for loading 
all materials for all hauling and delivering. on the road; for spreading, 
mixing, blading, dragging, shaping and finishing and for all manipulation, 
labor, tools and incidentals necessary to complete the work.

END OF SECTION 
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SECTION 02612 HOT MIX ASPHALT CONCRETE PAVEMENT

PART 1 - GENERAL

1.01 DESCRIPTION:

A. Hot mix asphalt concrete (HMAC) pavement shall consist of a binder course, a 
leveling up course, a surface course or a combination of the courses as shown on 
the plans, or as directed by the ENGINEER.

B. HMAC pavement shall be composed of a compacted mixture of mineral aggregate 
and asphaltic material, constructed on previously completed and approved 
subgrade, subbase course, base course, or existing pavement.

C. HMAC pavement shall be in accordance with the specifications herein and in 
conformity with the lines, grades, quantities and typical sections in the contract 
and/or as directed by the ENGINEER.

1.02 QUALITY CONTROL:

A. HMAC pavement and its constituent part shall conform to the ASTM, AASHTO 
and/or Texas SDHPT test methods noted below.

PART 2 - PRODUCTS

2.01 ASPHALTIC MATERIALS:

A. Asphalt cement binders shall be uncracked petroleum asphalts and shall be 
carefully refined, by steam, vacuum, or solvent, from asphaltic or semi-asphaltic 
base crude petroleum at a temperature not to exceed 700 degrees F.  Asphalt 
cements shall be free from thermal decomposition products and shall not be 
blended with any materials which have been subjected to cracking or produced 
from a crude petroleum source other than that of the original material.  The 
asphalt cement shall not contain residues from non-asphaltic sources. Asphalt 
cement shall be homogeneous, free from water, and shall not foam when heated to 
347 degrees F.

B. Paving asphalt shall be classified by penetration or viscosity and shall conform to 
the requirements set forth in one of the following tables as designated by the 
ENGINEER.  The CONTRACTOR may supply asphalt meeting the requirements 
of one of the following tables provided  that  he obtains prior approval of the 
ENGINEER and with the provision that once approval has been obtained, that the 
CONTRACTOR will remain with that grade throughout the project.
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TABLE 02612-1
________________________________________________________________________

AASHTO    ASTM 40 60 85       120 150        200
Specification Test           Test to to to to to          to
Designation Method       Method 50 70      100      150 200        250
Flash Point
(Open cup)

Min. T48 D92 450 450 450 425       350
Penetration of 40 60 85 120 150        200
Orig. Sample to to to to to           to

at 77ºF T49 D5 50 70 100 150 200 250
Thin-Film Oven
Loss, Hours at
325ºF, % Max T179 D1754 0.75 0.75    0.75      0.75 1.00      1.00
Test of Residue
from Thin-Film
Oven Test: % of
Orig. Pen., Min. T49 D5 52 50       50 50 50          50
Ductility at
77ºF, cm. after
Loss at 325ºF,
Min. T51 D113 50 50 100      100 100      100
Solubility in
CC14 Min. T44*       None 99.5    99.5    99.5      99.5        99.5     99.5
Reaction to
Spot Test T102**     None -0- -0- -0- -0- -0- -0-

* Procedure No. 1 with CC14 substituted for CS2.

** Using 85% Standard Naphtha Solvent and 15% xylene.
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TABLE 02612-2
________________________________________________________________________

0A-30 0A-175** 0A-400
TYPE-GRADE Min.    Max.      Min.    Max.   Min.    Max.

Penetration at 32ºF, 200g.,
60 sec . . . . . . . . . . . . . . . . . . . . . . . .        15        -- -- -- -- --

Penetration at 77ºF, 100g.,
5 sec . . . . . . . . . . . . . . . . . . . . . . . . . .        25       35          150      200        -- --

Penetration at 115ºF, 50g.,
5 sec . . . . . . . . . . . . . . . . . . . . . . . . . .        -- 65 -- -- -- --

Ductility at 77ºF, 5 cm/min., cms:
Original OA . . . . . . . . . . . . . . . . . . . .        2         -- 70 -- -- --

Flash Point C.O.C., F . . . . . . . . . . . . .      450       -- 425 -- 425 --

Softening Point, R. & B., F . . . . . . . .       185        -- 95        130 -- --

Thin Film Oven Test, 1/8 in. Film
50 g., 5hrs., 325ºF, % Loss by wt . . -- 0.4 -- 1.4 -- 2.0

Penetration of Residue, at 77ºF,
100g., 5 sec. % of Original Pen . . . .           -- -- 40 -- -- --

Ductility of Residue at 77ºF, 5
cm/min., cms . . . . . . . . . . . . . . . . . .            -- -- -- 100 -- --

Solubility in Trichloroethylene, % . .         99.0 -- 99.0 -- 99.0 --

Spot Test on Original OA . . . . . . . . Neg. Neg. Neg.

Float Test at 122ºF, sec . . . . . . . . . . -- -- -- -- 120    150

Test on 85 to 115 Pen. Residue*
Residue by Wt., % . . . . . . . . . . . . . -- -- -- -- 75 --

Ductility, 77ºF, 5 cm/min:
Original Res., cms . . . . . . . . . . . . . -- -- -- -- 100 --
Subjected to Thin Film Test, cms . . -- -- -- -- 100 --

*Determined by Vacuum Distillation (by evaporation if unable to reduce by vacuum).

**For use with Latex Additive only.
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TABLE 02612-3
________________________________________________________________________
PROPERTIES                AC-1.5         AC-3            AC-5         AC-10         AC-20         AC-40

Min   Max   Min   Max   Min   Max   Min   Max   Min   Max   Min   Max  
Viscosity, 140ºF
strokes . . . . . . . .         150     50     300    100    500    100   1000    200  2000   400   4000   800
Viscosity, 275ºF 
strokes . . . . . . . . 0.7 -- 1.1 -- 1.4 -- 1.9 -- 2.5 -- 3.5 --
Penetration, 77ºF
100 g, 5 sec. . . . 250 -- 210 -- 135 -- 85 -- 55 -- 35 --
Flash Point,
C.O.C., F . . . . . . 425 -- 425 -- 425 -- 450 -- 450 -- 450 --
Solubility in 
trichloroethylene,
percent . . . . . . . 99.0 -- 99.0 -- 99.0 -- 99.0 -- 99.0 -- 99.0 --
Test on residues from 
thin film oven test:
Viscosity, 140ºF
stokes . . . . . . . -- 450 -- 900 -- 1500 -- 3000 -- 6000 -- 12000
Ductility, 77ºF,
5 cms per min, cms      100    -- 100 -- 100 -- 70 -- 50 -- 30 --

Spot test. . . .            Negative for all grades
=====================================================================

C. A  minimum of  two  percent,  by  weight, latex additive (solids basis) shall be -
175 Asphalt or to AC-5 Asphalt when specified  in  the contract.  The latex 
additive shall be governed by the following specifications:

The latex is to be an anionic emulsion of butadiene-styrene low-temperature 
copolymer in water, stabilized with fatty-acid soap so as to have good storage 
stability, and possessing the following properties:

Monomer ratio, B/S.................................................70/30
Minimum solids content............................................67%
Solids content per gal.  @ 67%...............................5.3 lbs
Coagulum on 80-mesh screen.........................0.01% max
Type Anti-oxidant.................................................staining
Mooney viscosity of Polymer (M/L 4@212F)......100 min.
pH of Latex..........................................................9.4 - 10.5
Surface tension.........................................28-42 dynes/cm²

The finished latex-asphalt blend shall meet the following requirements:

Viscosity at 140º F, stokes...................................1500 max.
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Ductility at 39.2º F. 1 cm. per., min. cm................100  min.
D. Asphalt content shall be within the limits noted below:

Table 02612-4
__________________________________________________________________

Percent of Percent of
HMAC Type Mixture by Weight Mixture by Volume

"A" 3.5 - 7.0 8.0 - 16.0
"B" 3.5 - 7.0 8.0 - 16.0
"C" 3.5 - 7.0 8.0 - 16.0
"D" 4.0 - 8.0 9.0 - 19.0
"F" 3.5 - 6.5 8.0 - 16.0

===========================================================

E. At the time of delivery of each shipment of asphalt, the vendor supplying the 
material shall deliver to the purchaser certified copies of the test report which 
shall indicate the name of the vendor, type and grade of asphalt delivered, date 
and point of delivery, quantity delivered, delivery ticket number, and results of the 
above-specified tests.  The test report shall be certified and signed by an 
authorized representative of the vendor that the product delivered conforms to the 
specifications for the type and grade indicated.

F. Until the certified test reports and samples of the material have been checked by 
the ENGINEER to determine their conformity with the prescribed requirements, 
the material  to which such report relates and any work in which it may have been 
incorporated as an integral component will be only tentatively accepted by the 
City.  Final acceptance will be dependent upon the determination of the ENGI-
NEER that the material involved fulfills the requirements prescribed  therefor.  
The certified test reports and the testing required in connection with the reports 
will be at the expense to the City.

G. Unless otherwise specified in these specifications or in the Supplementary 
Specifications, the various grades of paving asphalt shall be applied at a 
temperature range of from 210ºF, the exact temperature to be determined by the 
ENGINEER.

H. Paving asphalt shall be heated in such a manner that steam or hot oils will not be 
introduced directly into the paving asphalt during heating.  The CONTRACTOR 
shall furnish and keep on the site, at all times, an accurate thermometer suitable 
for determining the temperature of the paving asphalt.

I. HMAC asphalt shall be the grade having the highest penetration, within specified 
limits, to produce a mix having a maximum stability of the compacted mixtures.
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J. Only one (1) grade of asphalt shall be required unless otherwise shown on the 
plans or as required by the ENGINEER.

2.02 AGGREGATES:

A. HMAC aggregate will be tested in accordance with the following test:

AASHTO T-30 Mechanic Testing
AASHTO T-27 Passing No. 200 Sieve
AASHTO T-89 Liquid Limit
AASHTO T-96 Los Angeles Abrasion
AASHTO T-104 Soundness (Magnesium Sulfate)
ASTM C-131 Resistance to Degradation
ASTM C-136 Sieve Analysis
ASTM C-2419 Sand Equivalence Value
SDHPT Tex-106-E Method of Calculating Plasticity Index of 

Soils
SDHPT Tex-217-F (I & II) Determination of Deleterious 

Materials and Decantation Test
SDHPT Tex-203-F Quality Tests for Mineral Aggregates

B. Aggregates shall have an abrasion of not more than 40 for all course except the 
non-skid surface course, which shall have an abrasion of not more than 35.

C. When property proportioned, HMAC aggregate shall produce a gradation which 
will conform to the limitations for classification for HMAC type shown below, or 
as directed by the ENGINEER.

D. Course aggregate to be crushed limestone rock or crushed gravel with limestone 
filler. (Crushed gravel shall be per Highway Department Specifications.)

E. Binder  Aggregate to be composed of crushed Limestone screenings.

1. Type "A" - Course Graded Base Course Percent Aggregate by
Weight or Volume

Passing 2" sieve..................................................................              100
Passing 1-3/4" sieve............................................................ 95  to 100
Passing 1-3/4" sieve, retained on 7/8" sieve....................... 16  to   42
Passing 7/8" sieve, retained on 3/8" sieve.......................... 16  to   42
Passing 3/8" sieve, retained on No. 4 sieve........................ 10 to   26
Passing No. 4 sieve, retained on No. 10 sieve................... 5  to   21
Total retained on No. 10 sieve............................................ 68  to   84
Passing No. 10 sieve, retained on No. 40 sieve................. 5  to   21
Passing No. 40 sieve, retained on No. 80 sieve................. 3  to   16
Passing No. 80 sieve, retained on No. 200 sieve............... 2  to   16
Passing No. 200 sieve........................................................ 1  to     8
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2. Type "B" - Fine Graded or Leveling-Up Course
Percent Aggregate by

Weight or Volume
Passing 1" sieve..................................................................              100
Passing 7/8" sieve...............................................................    95  to 100 
Passing 7/8" sieve, retained on 3/8" sieve.......................... 21  to   53
Passing 3/8" sieve, retained on No. 4 sieve........................ 11  to   42
Passing No. 4 sieve, retained on No.10 sieve.................... 5  to   26
Total retained on No.10 sieve............................................. 58  to   74
Passing No. 10 sieve, retained on No. 40 sieve................. 6  to   32
Passing No. 40 sieve, retained on No. 80 sieve................. 4  to   21
Passing No. 80 sieve, retained on No. 200 sieve............... 3  to   21
Passing No. 200 sieve........................................................ 1  to     8

3. Type "C" - Course Graded Surface Course
Percent Aggregate by

Weight or Volume
Passing 7/8" sieve...............................................................              100
Passing 5/8" sieve...............................................................    95  to 100
Passing 5/8" sieve, retained on 3/8" sieve.......................... 16  to   42
Passing 3/8" sieve, retained on No.4 sieve......................... 11  to   37
Passing No.4 sieve, retained on No.10 sieve..................... 11  to   32
Total retained on No. 10 sieve............................................ 54  to   74
Passing No. 10 sieve, retained on No. 40 sieve................. 6  to   32
Passing No.40 sieve, retained on No.80 sieve................... 4  to   27
Passing No.80 sieve, retained on No.200 sieve................. 3  to   27
Passing No. 200 sieve........................................................ 1  to     8

4. Type "D" - Fine Graded Surface Course
Percent Aggregate by

Weight or Volume
Passing 1/2" sieve............................................................... 100
Passing 3/8" sieve............................................................... 85  to 100
Passing 3/8" sieve, retained on No. 4  sieve....................... 21  to   53
Passing No.4 sieve, retained on No.10 sieve..................... 11  to   32
Total retained on No. 10 sieve............................................ 54  to   74
Passing No. 10 sieve, retained on No. 40 sieve................. 6  to   32
Passing No. 40 sieve, retained on No. 80 sieve................. 4  to   27
Passing No. 80 sieve, retained on No. 200 sieve............... 3  to   27
Passing No. 200 sieve........................................................ 1  to     8
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5. Type "F" - Fine Graded Surface Course
Percent Aggregate by

Weight or Volume
Passing 3/8" sieve................................................................             100
Passing No. 4 sieve............................................................. 95  to 100
Passing No. 4 sieve, retained on No. 10 sieve.................... 58  to   73
Passing No. 10 sieve, retained on No. 40 sieve.................. 6  to   26
Passing No. 40 sieve, retained on No. 80 sieve.................. 3  to   13
Passing No. 80 sieve, retained on No. 200 sieve................ 2  to   11
Passing No. 200 sieve......................................................... 1  to     8

2.03 PRIME COAT:

A. Prime coat, when specified on the plans, or as directed by the ENGINEER, shall 
be in accordance with Section 02610 - Prime Coat, and as specified herein.

B. Prime coat shall be applied to surfaces of bases at least 12 hours prior to placing 
the HMAC unless otherwise directed by the ENGINEER.

C. Asphalt  prime shall be applied uniformly at the rate of 0.10 to 0.30 gallon per 
square yard  or as directed by the ENGINEER.  It shall be applied only when 
permitted by the ENGINEER and when  the  air temperature is not less than 40oF.

D. In order to prevent lapping at the junction of two applications, the distributor shall
be  promptly shut off.  A hand spray shall be used to touch up all spots 
unavoidably missed by the distributor.

E. Immediately prior to application of the asphalt prime, an inspection will be made 
by the ENGINEER to verify that the base course has been constructed as 
specified.   Also,  all  loose and foreign material shall be removed by light 
sweeping.  Material so removed shall not be mixed with cover aggregate.

F. The surface to be primed shall be in a smooth an well-compacted condition, true 
to grade and cross section, and free from ruts and inequalities.

G. The  pressure distributor used for applying prime coat material shall be equipped 
with pneumatic tires and shall be so designed and operated as to distribute the 
prime material in a uniform spray without atomization, in the amount and between 
the limits of temperature specified.  It shall be equipped with a speed tachometer 
registering feet per minute and so located as to be visible to the truck driver to 
enable him to maintain the constant speed required for application at the specified 
rate.

H. The pressure distributor shall be equipped with a tachometer registering the pump 
speed, pressure gauge, and a volume gauge.  The rates of application shall not 
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vary from the rates specified by the ENGINEER by more than 10%.  Suitable 
means for accuracy  indicating at all times the temperatures of the prime material 
shall be provided.  The thermometer well shall be so placed as not to be in contact 
with a heating tube.

I. The distributor shall be so designed that the normal width of application shall be 
not less than 6  feet,  with provisions for the application of lesser width when  
necessary.  If  provided  with heating attachments, the distributor shall be so 
equipped and operated that the prime material shall be circulated or agitated 
through the entire heating process.

J. The asphalt prime coat should preferably be entirely absorbed by the base course 
and, therefore,  require no sand cover. If, however, it has not been completely 
absorbed prior to the start of placing the asphalt concrete mixture and in the 
meantime it is  necessary to permit traffic  thereon,  just  sufficient sand shall be 
spread over the surface to blot up the excess liquid asphalt and prevent picking it 
up under traffic.  Also, sand shall be used in amounts deemed necessary by the 
ENGINEER at intersections and such areas where traffic may pass over the prime 
coat.  Prior to placing the asphalt concrete, loose or excess sand shall be swept  
from the base.  If a sand cover is specified in the Supplementary Specifications or 
noted on the plans to cover asphalt prime, it shall be applied within 4 hours after 
the application of said prime coat, unless otherwise ordered by the ENGINEER.

K. Liquid asphalt shall be prevented from spraying upon adjacent pavements, 
structures, guard  rails,  guide posts, culvert markers, trees, and shrubbery that are 
not to be removed; adjacent  property and improvements; and other facilities or 
that portion of the traveled way being used by traffic.

L. The CONTRACTOR  shall  protect  the  prime  coat  against all damage and 
markings,  both from foot and other traffic. Barricades shall be placed where 
necessary to protect the prime coat.  If,  after  prime  coat  has  been  applied  to 
the  satisfaction of the ENGINEER and has been accepted by him, it is disturbed 
by negligence of the part of the CONTRACTOR, it shall be restored at his 
expense to its condition at  the time of acceptance.  No material shall be placed  
until the prime coat is in a condition satisfactory to the ENGINEER.

2.04 TACK COAT:

A. If  the asphalt concrete pavement is being constructed directly upon  an existing 
hard-surfaced  pavement, a tack coat shall be evenly and uniformly applied to 
such existing pavement  preceding the placing of the asphalt concrete.  The 
surface shall be free of water, all foreign material, or dust when  the  tack  coat  is  
applied.  No greater area shall be treated in any one day than will be covered by 
the asphalt concrete during  the same day. Traffic will not be permitted over tack 
coating.
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B. Tack coat for HMAC shall consist of either rapid curing cut-back asphalt RC-2
diluted by addition of (not to exceed 15 percent by volume) an approved grade of 
gasoline and/or kerosene; emulsified asphalt, EA-11M diluted with 50  percent   
water,  or  a  cut-back asphalt  made  by  combining  50  to  70 percent of the 
asphaltic materials specified  for  the  paving mixture with 30 to 50 percent 
gasoline and/or kerosene by volume.

C. Tack coat shall conform to the requirements of Section 02620 - Tack Coat, or as 
specified herein.

D. Application rate shall be 0.10 to 0.15 gallons per square yard as directed by the 
ENGINEER.

E. A  similar  tack  coat  shall  be  applied  to  the surface of any course if, in the 
opinion of  the ENGINEER,  the  surface  is  such  that  a  satisfactory  bond 
cannot be obtained  between it and the succeeding course.

F. When  required,  the  contact  surfaces  of  all  cold  pavement   joints,  curbs, 
gutters, manholes, and the like shall be painted with a tack coat immediately 
before the  adjoining asphalt  concrete  is placed.  Asphalt tack coat shall be 
applied in controlled  amounts  as shown  on  the plans or determined by the 
ENGINEER.  Surfaces where a tack coat is required shall be cleaned to the 
satisfaction of the ENGINEER before the tack coat is applied.

2.05 MINERAL FILLER:

A. Mineral filler, other than hydrated lime, shall consist of a thoroughly dry stone 
dust, portland cement or other mineral dust approved by the ENGINEER.

B. The mineral filler shall be free from foreign or other deleterious matter.

C. When tested by the method outlined in SDHPT Test Method Tex-200-F (Part 1 or 
3), mineral filler shall meet the following gradations by weight:

Passing No. 30  Sieve 95-100%
Passing No. 80  Sieve  75%
Passing No. 200 Sieve 55%

2.06 HYDRATED LIME:

A. Hydrated lime shall conform with the requirements of ASTM C-207, Type N

B. Hydrated lime shall be furnished in amounts shown on the plans or as directed by 
the ENGINEER.
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2.07 JOB MIX FORMULA:

A. A  job  mix  formula  based  on   representative  samples, including  filler  if 
required, shall  be determined  by  the  ENGINEER,  or  submitted  by  the 
CONTRACTOR for approval of the ENGINEER.

B. The   resultant   job  mix  formula  shall  be  within the master range for the 
specified type of HMAC.

C. When lime is added, it shall be included in the gradation for establishing job mix 
formula.

D. The job mix formula for each mixture shall establish a single percentage of 
aggregate passing each  required  sieve  size,  and  a  single  percentage of 
bituminous  material  to  be  added to the aggregate and shall provide for 3 to 5% 
air voids in the resultant design mix.  During the mix design process the 
ENGINEER will  consider  other  factors,  in addition to air voids and Marshall 
stability, such as durability, water resistance and asphalt film thickness when 
developing the mix design.

E. After the job mix formula is established, mixtures for the project shall conform 
thereto within the following tolerances which may fall outside of the specified 
master range: Percent by Weight or

Volume as Applicable

Passing 1-3/4" sieve, retained on 7/8" sieve................ Plus or minus 5
Passing 7/8" sieve, retained on 3/8" sieve................... Plus or minus 5
Passing 5/8" sieve, retained on 3/8" sieve................... Plus or minus 5
Passing 3/8" sieve, retained on No. 4 sieve................. Plus or minus 5
Passing No. 4 sieve, retained on No. 10 sieve............ Plus or minus 5
Total retained on No. 10 sieve..................................... Plus or minus 5
Passing No. 10 sieve, retained on No. 40 sieve.......... Plus or minus 3
Passing No. 40 sieve, retained on No. 80 sieve.......... Plus or minus 3
Passing No. 80 sieve, retained on No. 200 sieve........ Plus or minus 3
Passing No. 200 sieve................................................. Plus or minus 3

Asphaltic Material......................................................... Plus or minus 0.05 by
wt or 1.2 by vol.

Hydrated Lime.............................................................. Plus or minus 0.3

Mixing Temperature..................................................... Plus or minus 20ºF
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F. Asphaltic mixture shall be tested in accordance with SDHPT Test Method 
Tex-200-4 (Part I or Part III) and shall have the following laboratory values:

Surface Course Base Course

Density - Minimum 95% 95%
Maximum 99% 99%

Optimum 97% 97%

Stability (Hveem) 
Minimum 30% 30%
Maximum 45% 45%

Stability (Marshall - 75
Blow Briquette) 1500 lbs. 1500lbs.

Voids 3 - 7%            4 - 7%

Voids Filled With Asphalt 75 - 85% 65 - 80%

Sand Equivalent 40 40

2.08 EQUIPMENT:

A. All  equipment  for  the  handling of all material, mixing, and placing of HMAC 
shall be in accordance with the provisions of Texas SDHPT Item 340.

2.09 STOCKPILING, STORAGE, PROPORTIONING AND MIXING:

A. Stockpiling,   storage   proportioning   and   mixing  operations  shall   be in 
accordance with the Provisions of Texas SDHPT Item 340.

PART 3 - EXECUTION

3.01 WEATHER AND TEMPERATURE LIMITATIONS:

A. Asphaltic  mixture,  when  placed  with  a spreading and finishing machine, or the  
tack  coat shall  not  be  placed  when  the  air  temperature is 50ºF and falling, but 
may be placed when the air temperature is 40ºF and rising.

B. Asphaltic mixture, when placed with a motor grader, shall not be placed when the 
air temperature is 60ºF and falling, but may be placed when the air temperature is 
50ºF and rising.
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C. Mat thicknesses of 1> inches or less  shall not be placed when the temperature on 
which the mat is to be laid is below 50ºF.

D. No tack coat or asphaltic mixture shall be placed when the humidity, general 
weather conditions  and  temperature  and moisture condition of the base, in the 
opinion of the ENGINEER, are unsuitable.

E. If, after being discharged from the mixer and prior to placing, the temperature of  
the asphaltic mixture  is 50ºF or more below  the temperature established by  the  
ENGINEER,  all  or any part of the load may be rejected and payment will not be 
made for the rejected material.

3.02 EQUIPMENT:

A. Hauling Equipment:

1. Trucks   used   for  hauling  asphaltic  mixtures  shall have tight, clean, 
smooth metal beds which have been thinly coated with a minimal amount 
of paraffin oil, lime slurry, tine solution or other approved material to 
prevent mixture adhesion to the bed.

2. The dispatching of hauling equipment shall be arranged so that all material  
delivered may be placed and all rolling completed during daylight hours, 
unless otherwise directed by the ENGINEER.

3. All trucks shall be equipped with a cover of canvas, or other suitable 
material to protect the mixture from weather or on hauls where the 
temperature of the mixture will fall below specified level.  Use of covers 
will be as directed by the ENGINEER.

B. Rollers:

1. Pneumatic Tire Roller.  This roller shall consist of not less than seven 
pneumatic tire wheels, running on axles in such manner  that  the  rear 
group of tires shall cover the entire gap between adjacent tires of the
forward  group;  mounted  in a rigid frame; and provided with a loading 
platform or body suitable for ballast loading.  The front axle shall be 
attached to the frame in such  manner that the roller may be turned within 
a minimum circle.  The tire shall afford surface contact pressures up to 90 
pounds per square inch or more.  The roller shall be so constructed as to 
operate in both a  forward and  a reverse direction with suitable provisions 
for moistening the surface of the tires while operating; and shall be 
approved by the ENGINEER.
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2. Two Axle Tandem Roller.  This roller shall be acceptable power-driver, 
steel-wheel, tandem roller weighing not less than eight tons.  It must 
operate in forward and reverse directions; contain provision for moistening  
the surface of the wheels  while  in motion; and shall be approved by the 
ENGINEER.

3. Three Wheel Roller.  This roller shall be an acceptable power-driven, all 
steel three wheel roller weighing not less than 10 tons.  It must operate in 
forward and reverse directions; contain provisions for moistening the 
surface of the  wheels while in  motion; and shall be approved by the 
ENGINEER.

4. Vibratory Steel Wheel Roller.  If approved for use by the OWNER, this 
roller shall have a minimum weight of six tons.  The compactor shall be 
equipped with amplitude and frequency controls and shall be specifically 
designed to compact the material on which it is used.  It shall be operated 
in accordance with the manufacturers recommendations.

C. Straight Edges:

1. The CONTRACTOR shall provide an acceptable 16-foot straight-edges 
for surface testing.  Satisfactory templates shall be provided as required by 
the ENGINEER.

D. Spreading and Finishing Machine:

1. Bituminous pavers shall be self-contained, power-propelled units,
provided with an activated screed or a strike-off assembly, heated if 
necessary, and capable of spreading and finishing courses of bituminous 
plant mix material in lane widths applicable to the specified typical section 
and thickness shown on the plans.

2. The  paver shall be equipped with a receiving hopper having sufficient 
capacity for a uniform spreading operation.  The hopper shall be equipped 
with a distribution  system to place the mixture uniformly in front of the 
screed.  Design will be such that no part of the truck weight will be 
supported by the paver.

3. The screed or strike-off assembly shall effectively produce a finished 
surface of the required evenness and texture without tearing, shoving or 
gouging the mixture.  When laying mixtures, the paver shall be capable of 
being operated at forward speeds consistent with satisfactory laying of the 
mixture.  The screed shall be adjustable for both height and crown and 
shall be equipped with a controlled heating device.
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4. The bituminous paver shall be equipped with an automatic leveling device 
controlled from an external guide.  The initial pass for each course shall  
be made using a paver equipped with a 40-foot minimum external 
reference, except that this requirement will not apply when asphalt 
concrete is placed adjacent to portland cement concrete pavement. 
Subsequent passes may  utilize the matching device of one foot minimum 
length riding on the adjacent lay.

3.03 CONSTRUCTION METHODS:

A. Addition of Hydrated Lime:

1. Hydrated lime shall be added to the entire portion of asphalt concrete 
aggregate in an enclosed plug mill or other methods approved by the 
Engineer.

2. The  hydrated  lime  shall  be  added to the aggregate such that loss of 
hydrated lime is minimal or nonexistent.  Placement of the lime on an 
open conveyer belt will not be permitted.  Placement of the lime on an 
enclosed belt that does not permit blowing or loss of lime is acceptable.

3. The  CONTRACTOR  shall  provide appropriate weighing devices, 
approved by the ENGINEER, to assure that the proportionate amounts of 
hydrated lime are being added to the coarse aggregate,  fine aggregate and 
filler (if required).

4. The addition of the hydrated lime to the aggregate shall be accomplished 
by Method A or B as follows:

Method A
The hydrated lime shall be added to the entire aggregate portion 

prior to stockpiling. The lime, aggregate and moisture will be mixed in a 
pugmill prior to the aggregate being stockpiled.  Twenty-five (25) percent 
by weight of the hydrated lime shall be added to the coarse aggregate and 
seventy-five (75) percent by weight of the hydrated lime shall be added to 
the fine aggregate.  If  filler is required, the above percentages by weight 
will be adjusted by the ENGINEER to provide for addition of lime to all 
aggregate fractions to be incorporated into the PMBP.  Minimum moisture 
content shall be 2 percent by weight for the coarse aggregate and 4 percent 
by weight for the fine aggregate, at the time the aggregate and lime are 
mixed.

OR
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5. Method B
Hydrated lime shall be added to the combined aggregate materials in a 
pugmill immediately  after  leaving  the  cold  feed  and  just prior to 
introduction into the dryer drum or dryer.

6. Minimum moisture content of the combined aggregates shall be 3 percent 
by weight, at the time the aggregate and lime are mixed.

7. The following parameters are applicable when utilizing Method A or 
Method B:

a) ENGINEER may increase the moisture content of the coarse and 
fine aggregates or the combination of coarse and fine aggregates to 
obtain proper coating of the aggregates with hydrated lime and to 
eliminate dust pollution. The CONTRACTOR will provide a 
method to positively determine the amount of moisture added to 
lime-aggregate mix.

b) The CONTRACTOR shall provide a method for determining the 
weight of the lime used in the plant mix bituminous pavement.  
The method to be used will  be approved by the Materials 
Laboratory Bureau prior to the production of any plant  mix 
bituminous pavement.

B. Spreading and Finishing:

1. The  asphalt  concrete  mixture  shall  be laid on the approved surface, 
spread and struck off to the grade and elevation established.  It shall be 
spread and compacted  in layers  as  shown  on  the  plans  or  as directed 
by the ENGINEER.  Bituminous pavers shall  be used to distribute the 
mixture either over the entire width or over such partial width as may be 
practicable.

2. The ENGINEER will determine a minimum placement temperature within 
a range  from 220ºF to 300ºF which will produce the required density.  The 
established placement temperature, which is measured immediately behind 
the laydown machine, shall not vary more than 20ºF.

3. A conventional paver or suitable equipment approved by the ENGINEER 
may be used to place asphalt concrete material on shoulders depressed 
from the traveled lanes in order to establish a uniform typical section.  
Approval of the equipment used will be based upon the results obtained.

4. The asphalt concrete may be dumped from the hauling vehicles directly 
into the paving machine or it may be dumped upon the surface being 
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paved and subsequently loaded into the paving machine; however, no 
asphaltic concrete shall be dumped from the hauling vehicles at a distance 
greater than 250 feet in front of the paving machine. When asphaltic 
concrete is dumped first upon the surface being paved, the loading 
equipment shall be self-supporting and shall not exert any vertical load on 
the paving machine.  Substantially all of the asphaltic concrete dumped 
shall be picked up and loaded into the paving machine.

5. To achieve, as far as practicable, a continuous operation, the speed of the 
paving machine shall be coordinated with the production of the plant.  
Sufficient hauling equipment shall be available to insure continuous 
operation.

6. The control system shall control the elevation of the screed at each end by 
controlling the elevation of one end directly and the other indirectly either 
through controlling the transverse slope or alternately when directed, by 
controlling the elevation of each end independently, including any screed 
attachments used for widening, etc.  Failure of the control system to 
function properly shall be cause for the suspension of the asphaltic 
concrete operations.

7. When dumping directly into the paving machine from trucks, care shall be 
taken to avoid jarring the machine or moving it out of alignment.

8. All courses of asphaltic concrete shall be placed and finished by means of 
self-propelled paving machines except under certain conditions or at 
certain locations where the ENGINEER deems the use of self-propelled 
paving machines impracticable.

9. Self-propelled paving machines shall spread the asphaltic concrete without 
segregation or tearing within the specified tolerances, true to the line, 
grade, and crown indicated on the plans.  Pavers shall be equipped with 
hoppers and augers which will place the asphaltic concrete evenly in front 
of adjustable screeds without segregation. Screeds shall include any strike-
off device operated by tamping or vibrating action which is effective 
without tearing, shoving or gouging the asphaltic concrete  and  which  
produces a finished surface of an even and uniform texture for the full 
width being paved.  Screeds shall be adjustable as to height and crown and 
shall be equipped with a controlled heating device for use when required.

10. On areas where irregularities or unavoidable obstacles make the use of 
mechanical spreading and finishing equipment impracticable, the mixture 
shall be spread, raked, fluted and compacted with hand tools.  For such 
areas the mixture shall be dumped, spread and screed to give the required 
compacted thickness.



02612- 18/22

C. Compaction:

1. Rolling with the 3-wheel and tandem roller shall start longitudually at the 
sides and proceed toward the center of the surface course, overlapping on 
successive trips by at least half the width of the rear wheels.

2. Alternate trips of the roller shall be slightly different in length.

3. Rolling with a pneumatic tired roller shall be as directed by the 
ENGINEER.

4. Rolling shall continue when no further compression can be obtained and 
all roller marks are eliminated.

5. The motion of the roller shall be slow enough at all times to avoid 
displacement of asphaltic materials.  If displacement occurs, it shall be 
corrected immediately by use of rakes and fresh asphaltic mixtures, where 
required.

6. The roller shall not be allowed to stand on the surface course when it has 
not been fully compacted and allowed to cool.

7. To prevent adhesion of the surface course to the roller, the wheels shall be 
kept thoroughly moistened with water; however, excess water shall not be 
allowed.

8. All precautions shall be taken to prevent dripping of gasoline, oil, grease, 
or  other foreign substances on the surface or base courses during rolling 
operations or while rollers are standing.

9. With the approval of the ENGINEER, a vibratory steel wheeled roller may 
be substituted for the 3-wheel roller and tandem roller.

10. Along forms, curbs, headers, walls and other places not accessible to the 
rollers, the mixture  shall be thoroughly compacted with hot hand tampers, 
smoothing irons, or with mechanical tampers.  On depressed areas, a 
trench roller may be used or cleated compression strips may be used under 
the roller to transmit compression to the depressed area.

11. Any mixture that becomes loose, broken, mixed with dirt, segregated, or is 
in any way defective shall be removed and replaced with fresh hot 
bituminous mixture, which shall be compacted to conform with the
surrounding area.  Any area showing excess or deficiency of bituminous 
material shall be corrected immediately as directed by the ENGINEER.
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D. In-Place Density:

1. In-place density shall be required for all mixtures except thin irregular 
depth leveling courses.

2. Each course, after final compaction, shall have a density of not less than 
95 percent of the density developed in the laboratory test method outlined 
in Texas SDHPT Bulletin C-14.

3. Density shall be determined with a portable nuclear test device in 
conformity with ASTM D-2950.76.

4. Calibration of the portable nuclear device will be established by the 
ENGINEER from cut pavement samples tested in accordance with 
AASHTO T-166 (weight, volume method).  The density readings of the 
cut pavement samples determined in accordance with AASHTO T-166
(weight, volume method), and the density readings of the pavement 
determined by the portable nuclear nuclear test device in conformity with 
ASTM D 2950 will be correlated by the ENGINEER.

5. Other methods of determining in-place density may be used as deemed 
necessary by the ENGINEER.

6. It is intended that acceptance density testing will be done while the 
bituminous  mixture is hot enough to permit further compaction if 
necessary.  If the density of an acceptance section does not meet the 
specified requirements, the CONTRACTOR shall continue the compac-
tion effort until the optimum density is obtained, but rolling for any 
compactive effort will not be allowed when the temperature of the mix is 
below 175oF unless authorized in writing by the ENGINEER.  Rerolling 
the paved surface after it has initially cooled will not be allowed.

7. If in-place density tests of the mixture produce a value lower than 
specified and in the opinion of the ENGINEER is not due to a change in 
the quality of the material, production may proceed with subsequent 
changes in the mix and/or construction procedures until in-place density 
equals or exceeds the specified density.

8. In-place density tests will be provided by the ENGINEER unless otherwise 
specified.
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E. Joints:

1. Placing  of  the  asphalt concrete shall be as continuous as possible.  
Rollers shall not pass over the unprotected end of a freshly laid mixture 
unless authorized by the ENGINEER.

2. When plant mix bituminous pavement is placed over plant mix bituminous 
treated base or when plant mixed seal coat is placed over plant mix 
bituminous pavement, longitudinal joints shall be staggered at least 6 
inches with relation to the longitudinal joints of the underlying course.

3. Transverse joints shall have a two foot or 12:1 minimum taper.  
Longitudinal joints shall have  a  one  foot  or 6:1 minimum taper.  All 
transverse tapers shall  be  cut  and squared off prior to commencing  new 
work.  Tapered longitudinal joints from previous operations shall be 
cleaned  and  tack  coated  if directed by the ENGINEER.  All joints shall 
be completely bonded.  The surface  of  each course at all joints shall be 
smooth and shall not show any deviations in excess of 3/16 of an inch 
when tested with a 10-foot straightedge in any direction.

4. When paving under traffic the CONTRACTOR shall  plan his daily 
surfacing operations on a schedule which will result in not more than one 
(1) day's operation of exposed longitudinal joints.  The longitudinal joints 
shall not have a height greater than two (2) inches and shall not be left 
exposed longer than 24 hours.

F. Surface Tolerance:

1. Upon completion, the pavement shall be true to grade and cross section.  
Except at intersections or any changes of grade, when a 16 foot  straight 
edge is laid on the finished surface parallel to the centerline of the 
roadway, the surface shall not vary from the edge of the  straight edge 
more than 1/16-inch per foot.  Areas that are not within this tolerance shall 
be brought to grade immediately following the initial rolling.  After the 
completion of final rolling, the smoothness of the course shall be checked, 
and the irregularities that exceed the specified tolerances or that retain 
water on the surface shall  be corrected by removing the defective work 
and replacing with new material as directed by the ENGINEER  at  the 
expense of the CONTRACTOR.

G. Manholes and Valve Covers:

1. Manhole frames and valve covers shall be adjusted prior to placing the 
surface course.
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H. Compacted Thickness of HMAC Surface and Base Courses:

1. Surface Courses.  The compacted thickness or depth of the asphaltic 
concrete surface course shall  be as shown on the plans.  Where the plans 
require a depth or thickness of the surface course greater than two inches 
compacted depth, same shall be placed in multiple courses of equal depth, 
each of which shall not exceed two inches compacted depth.  If, in the 
opinion of the ENGINEER, an additional tack coat is considered necessary 
between any of the multiple courses, it shall be applied at the rate as 
directed.

2. Base  Courses.  The compacted  thickness or depth of each base course 
shall be as shown on the plans.  Where the plans require a depth or 
thickness of the course greater than 4 inches, same shall be accomplished 
by constructing multiple lifts of approximately equal depth, each of which 
shall not exceed these maximum compacted depths.  If, in the opinion of 
the ENGINEER, an additional tack coat is considered necessary between 
any of the multiple lifts, it shall be applied as hereinbefore specified and at 
the rate as directed.

I. Pavement Thickness Tests:

1. Pavement Thickness Test.  Upon completion of the work and before final 
acceptance and final payment shall be made, pavement thickness test shall 
be made by the ENGINEER or his authorized representative unless 
otherwise specified in the special provisions or in the plans.  The number 
and location of tests shall be at the discretion of the OWNER.  The cost 
for the initial pavement thickness test shall be at the expense of the 
ENGINEER.  In the event a deficiency in the thickness of pavement is 
revealed during normal testing operations, subsequent tests necessary to 
isolate the deficiency shall be at the CONTRACTOR's expense.  The cost 
for the additional coring test shall be at the same rate charged by 
commercial laboratories.

J. Price Adjustment for Roadway Density

1. The payment of the unit price will be adjusted for roadway density as 
outlined in the following table.  The adjustment will be applied on a lot by 
lot basis for each lift.  The adjustment will be based on the average of five 
density tests.  The price adjustment will be applied to the entire asphalt 
concrete mix which includes the HMAC aggregate, the asphalt cement and 
the lime.
______________________________________________________
Average Density               Percent of Contract
% of Lab Density Price To Be Paid
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Above 95% 100%
94.0 to 94.99 96%
93.0 to 93.99 91%
92.0 to 92.99 85%
Less than 92.00 *

*This lot shall be removed and replaced to meet specification requirements
as ordered by the ENGINEER.  In lieu thereof, the CONTRACTOR and 
the ENGINEER  may agree in writing that for practical purposes, the lot 
shall not be removed and will be paid for at 50% of the contract price.

PART 4 - MEASUREMENT AND PAYMENT

4.01 INCIDENTAL WORK:

A. Prime coat, lime, and tack coat shall not be measured for direct payment, but shall 
be considered as subsidiary work pertaining to the placing of asphaltic mixtures of 
the type specified.

4.02 MEASUREMENT:

A. Hot-mix  asphalt  concrete  material  shall  be measured by the ton of 2,000 
pounds or by the square yard of the type or types used in the completed and 
accepted work.

B. Weight shall be determined by a certified scale approved by the OWNER and 
recorded serially numbered weight tickets, identifying the vehicle and presented to 
the ENGINEER's representative on the job.

4.03 PAYMENT:

A. Work performed and materials furnished, as prescribed by this item, measured as 
provided herein, shall be paid at the unit bid price per ton or square yard for the 
type or types of hot mix asphalt concrete pavement shown on the proposal.

B. Unit  bid  price shall be payment in full for quarrying; furnishing all materials; for 
all heating; mixing; hauling; cleaning existing base course or pavement; placing 
asphaltic mixtures; rolling and finishing; and for all labor, tools, equipment and 
incidentals necessary to complete the work, including the work and materials 
involved in the application of prime coat and tack coat.

END OF SECTION
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SECTION 02660 CONCRETE CURB AND GUTTER AND VALLEY GUTTER

PART 1 - GENERAL

1.01 GENERAL DESCRIPTION OF WORK:

A. This work shall consist of the construction of concrete curb, concrete curb 
and gutter, concrete gutter or valley gutter, or combination thereof in 
compliance with these specifications, lines, grades, and details shown on 
the plans, or as directed by the ENGINEER.

PART 2 - PRODUCTS

2.01 MATERIALS:

A. Concrete and manufactured curb and gutter materials shall be subject to 
inspection and tests at plants and construction sites for compliance with 
quality requirements.

B. Concrete curb and gutter or concrete valley gutter shall be constructed 
with concrete conforming to the provisions of Section 02614 - Portland 
Cement Concrete Paving, or Class "B" concrete conforming to the 
requirements of Section 03300 - Cast-In-Place Concrete.

C. Preformed expansion Joint Filler shall conform to the requirements of 
AASHTO M-33 or M-153.

D. Linseed Oil shall conform to the requirements of AASHTO D-260.

E. Mineral Spirits shall conform to the requirements of AASHTO D-235.

2.02 FOUNDATION:

A. Concrete curb and gutter or concrete valley gutter shall be placed on an 
approved foundation conforming to the requirements of the following City 
Of McAllen Specifications:

1. Section 02210 - Subgrade Preparation,

2. Section 02260 - Flexible Base,

3. Section 02230  - Roadway Excavation, Borrow, and Embankment.
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PART 3 - EXECUTION

3.01 EXCAVATION:

A. When required, excavation shall be made to the specified depth, and the  
base upon which the curb and gutter or valley gutter is to be placed shall 
be compacted to a firm, even surface conforming to the requirements of 
Subsection 2.02 above.

B. All soft and unacceptable material shall be removed an replaced with 
material approved by the ENGINEER in conformance with the 
requirements of Subsection 2.02 above.

3.02 FORMS:

A. Forms shall be of wood or metal, straight, free from warp, and of such 
construction that there will be no interference to the inspection of grade or 
alignment.

B. All forms shall extend for the entire depth of the curb and gutter and shall 
be braced and secured sufficiently so that no deflection from alignment or 
grade will occur during the placing of the concrete.  Flexible forms shall 
be used in curved sections so that the top surface of the forms will form a 
smooth, continuous arc.

3.03 MIXING AND PLACING:

A. Concrete shall be proportioned, mixed, and placed in accordance with the 
requirements of Section 02614 and Section 03300.

B. Compaction of the concrete placed in forms shall be by vibration or other 
acceptable methods.

C. Unless otherwise provided, the exposed surfaces of curbs and gutters shall 
be finished by belting or with wooden floats.  Forms shall be left in place 
until the concrete has set sufficiently so that they can be removed without 
injury to the curb and gutter.

3.04 SECTIONS:

A. Curb and gutter shall be constructed in sections having a uniform length of 
20 feet, unless otherwise directed by the ENGINEER.  Sections shall be
separated by open joints 1/8 inch wide except at expansion joints.
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3.05 EXPANSION JOINTS:

A. Expansion joints shall be formed at the intervals shown on the plans using 
a performed expansion joints filler having a thickness of 3/4 inch.

B. When the curb and gutter is constructed adjacent to or on concrete 
pavement, expansion joints, shall be located opposite or at expansion 
joints in the pavement.

3.06 CURING

A. Immediately upon completion of the finishing, the curb and gutter shall be 
moistened and kept moist for 3 days, or the curb and gutter shall be cured 
by the use of membrane-forming material.  The method and details of 
curing shall be subject to the approval of the ENGINEER.

3.07    SURFACE TREATMENT:

A. The surface of concrete curb and gutter or concrete valley gutter shall be 
treated with a solution of Linseed Oil and Mineral Spirits in accordance 
with the applicable requirements of Section 03300 - Cast-In-Place 
Concrete.

3.08 BACKFILLING:

A. After the concrete has set sufficiently, the spaces in front and back of the 
curb shall be refilled to the required elevation with material approved by 
the ENGINEER, and shall be thoroughly tamped in layers of not more 
than 6 inches.

3.09    SLIP-FORM CONCRETE CURB, CONCRETE CURB AND GUTTER OR 
CONCRETE VALLEY GUTTER:

A. Any concrete curb or concrete curb and gutter, except on structures, may 
be placed using a slip form machine provided that the finished concrete 
curb or concrete curb and gutter is true to line and grade and the concrete 
is dense and of the required surface texture.

B. The concrete shall be of a consistency that it will maintain the shape of the 
concrete curb or concrete curb and gutter section without support after slip 
forming.

C. The top and face of the finished concrete curb or concrete curb and gutter 
shall be true an straight and the top surface of the concrete curb or 
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concrete curb and gutter shall be of uniform width and free from humps, 
sags, or other irregularities.

D. The forming portion of the slip form machine shall be readily adjustable 
vertically during the forward motion of the slip form machine to provide a 
variable height of concrete curb or concrete curb and gutter grade when 
necessary.  A grade line gauge or pointer shall be attached to the slip form 
machine in such a manner that a continual comparison can be made 
between the concrete curb or concrete curb and gutter grade as indicated 
by the offset guidelines.

E. Concrete shall be fed to the slip form machine at a uniform rate.  The slip 
form machine shall be operated under sufficient uniform restraint to 
forward motion to produce a well compacted mass of concrete free from 
surface pits larger than 3/16 inch in diameter and requiring no further 
finishing, other than light brushing with a wet brush.  Finishing with a
brush application of grout will not be permitted.

F. Transverse weakened plane and expansion joints shall be constructed at 
right angles to the line of the concrete curb, concrete curb and gutter, or 
concrete valley gutter.

G. Expansion joints may be constructed by sawing through the concrete curb 
or concrete curb and gutter section to its full depth.  The width of the cut 
shall be such as to admit the joint filler with a snug fit.

H. The operations of sawing and inserting the joint filler shall be completed 
before curing the concrete.  At the conclusion of the curing period the 
filler in each joint shall be checked for tightness of fit.  The loose filler in 
any joint shall be mortared in place and cured.

I. Excavation shall be as per Subsection 2.02 above.

J. All remaining provisions of Subsection 2.02 above also apply, unless 
otherwise specified.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT:

A. Curb and gutter, curb, and valley gutter shall be measured by the linear 
foot.

1. Curb shall be measured along the front face of the section at the 
finished grade elevation.
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2. Combination curb and gutter will be measured along the face of the 
curb at the flowline of the gutter.

3. Valley gutter will be measured along the flowline of the gutter.

B. A deduction in length shall be made for drainage structures, such as catch 
basins or inlets, in the curb, gutter, or combination thereof.

C. There will be no direct measurement or payment of materials used to 
construct curb and gutter, curb or valley gutter.

D. Excavation or construction of embankment for foundation of curb, valley  
curb and gutter will not be measured for payment.

4.02 PAYMENT:

A. The accepted quantities of curb, valley gutter, and curb and gutter will be 
paid for at the contract unit bid price per linear foot for each kind and type 
specified complete in place.

B. Foundation preparation by excavating or constructing embankment to the 
required subgrade elevation is considered incidental to the completion of 
the work and no direct payment will be made therefor.

C. Compensation will be for furnishing all materials, labor, equipment, tools 
and incidentals required for the work, all in accordance with the plans and 
these specifications.

END OF SECTION
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SECTION 03300 CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 GENERAL DESCRIPTION OF WORK COVERED:

A. Mixing, placing, finishing and providing all related services necessary to 
construct all cast-in-place concrete work indicated on plans.

1.02 QUALITY ASSURANCE:

A. Comply with the latest published edition of the American Concrete 
Institute (ACI) and American Society of Testing and Materials (ASTM) 
standards and codes:

1. ACI 315 - Manual of Standard Practice of Detailing.

2. ACI 318 - Building Code Requirements for Reinforced Concrete.

3. ACI 347 - Recommended Practice for Concrete Formwork.

4. ASTM A36 - Structural Steel.

5. ASTM C33 - Concrete Aggregates.

6. ASTM C39 - Concrete Strength of Molded Concrete Cylinders.

7. ASTM C94 - Ready-Mixed Concrete.

8. ASTM C143- Slump of Portland Cement Concrete.

9. ASTM C150- Portland Cement.

10. ASTM C309- Liquid Membrance-Forming Compounds for Curing 
Concrete.

11. ACI  304 - Recommended  Practice  for  Measuring,  Mixing, 
Transportation and Placing Concrete.

12. ACI  301 - Specification for Structural Concrete for Building.

B. Submit compliance submittals as specified in Division 1, including but not 
limited to the following:  bar schedule, bar details, shop drawings 
including size and location of openings, waterstops, joint systems and 
curing method.
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C. Submit proposed concrete mix proportions to ENGINEER prior to placing 
concrete.

PART 2 - PRODUCTS

2.01 PORTLAND CEMENT:

A. Type I, Type II or Type III conforming to ASTM C150 as modified by 
Texas State Department of Highways and Public Transportation, 1982 
Standard Specifications.

B. Type I or II cement may be used unless Type II is specified.

C. Except when Type II specified, Type III may be used when the anticipated 
air temperature for the succeeding 12 hours will not exceed 60o F.

D. Type III may be used in all pre-cast pre-stressed concrete except in piling 
when Type II cement is required for substructure concrete.

E. All cement used in a monolithic placement shall be of the same type.

F. May be either bagged or bulk.  Partially set or caked cement will be 
rejected.

G. All types of cements shall be "low-alkali" cements.

2.02 WATER:

A. Clear, fresh, free from injurious amounts of oil, alkaline, acid or organic 
matter or other deleterious substances and shall not contain more than 
1000 parts per million of chlorides as C1 nor more than 1000 parts per 
million of sulfates as SO4.

B. Water of known potable quality requires no testing. Other sources shall 
meet the requirements of AASHTO T-26.

C. Water shall have a pH of not less than 4.5 or more than 8.5. 

2.03 FINE AGGREGATE:

A. Natural sand, manufactured sand or a combination of the two, with or 
without mineral filler.

B. The sand, or mixture of sand, comprising a single fine aggregate, shall 
consist of clean, hard, durable, uncoated grains and shall be essentially free
from clay lumps, salt or alkali, and other foreign material.
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C. The maximum permissible percentage, by weight, of deleterious 
substances shall not exceed the following:

Material removed by decantation 3.0%
Other deleterious substances such as coal,
shale, coated grains and soft flaky particles 3.0%

An additional loss of 2% by decantation may be allowed, provided this 
new additional loss is material of the same quality as specified for fine 
aggregate or mineral filler.

D. Gradation, percent of weight retained:

Sieve Size % Retained
3/8 inch 0
No.    4 0 - 5
No.    8 0 - 20
No.   16 15 - 50
No.   30 35 - 75
No.   50 65 - 90
No.  100 90 - 100
No.  200 97 - 100

E. Fineness Modulus: for Grade 1 only - 2.3 minimum, 3.1 maximum.

F. Mineral filler:

1. May be added upon written authorization of ENGINEER.

2. Shall  be  stone  dust  or  clean  crushed sand, or other approved 
inert material.

3. Shall  not  exceed  5% of  the  fine  aggregate.

4. Shall  meet  the  following  requirements:

Passing No. 30  sieve 95 to 100%
Passing No. 100 sieve 70 to 100%

2.04 COARSE AGGREGATE:

A. Crushed stone, gravel, crushed gravel, crushed blast furnace slag or a  
combination of these.



03300- 4/21

B. Gravel and crushed gravel shall consist of clean, hard durable particles, 
free from adherent coating, thin or elongated pieces, soft or disintegrated 
particles, dirt, organic or deleterious substances, salt or alkali, and other 
foreign material.

C. Crushed stone shall consist of the clean, dust free product resulting from 
crushing of stone.  There shall be no adherent coatings, clay, loam organic 
or deleterious substances, salt or alkali, and other foreign material.

D. The maximum permissible percentage, by weight, of deleterious 
substances shall not exceed the following:

Material removed by decantation 1.0% 
Shale, slate or other similar material 1.0%
Clay lumps 0.25%
Soft fragments 3.0%
Other deleterious substances, including
friable, thin, elongated or
laminated pieces 3.0%
The sum of all deleterious substances,
exclusive of material removed by
decantation, shall not exceed by weight 5.0%

E. Course aggregates shall have a percent wear of not more than 45 when 
tested in accordance with Test Method Tex-410-A.

F. Gradation, percent of weight retained on:

Grade No. 1 - Maximum Nominal Size 2 1/2 in. (63 mm)

Sieve Percentage Retained
2 1/2 in. 0%
2 in. 0 - 20%
1 1/2 in. 15 - 50%
3/4 in. 60 - 80%
No. 4 95 -100%

Grade No. 2 - Maximum Nominal Size 1 1/2 in. (37.5 mm)

Sieve Percentage Retained
2 in. 0%
1 1/2 in. 0 - 5%
3/4 in. 30 - 65%
3/8 in. 70 - 90%
No. 4 95 -100%
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Grade No. 3 - Maximum Nominal Size 1 in. (25 mm)

Sieve Percentage Retained
1 1/2 in. 0 - 5%
3/4 in. 10 - 40%
1/2 in. 40 - 75%
No. 4 95 - 100%

Grade No. 4 - Maximum Nominal Size 3/8 in. (9.5 mm)

Sieve Percentage Retained
1/2 in. 0 - 5%
3/8 5 - 30%
No. 4 75 -100%

G. Gradation Requirements - maximum size of aggregate for structural 
concrete shall not exceed three inches, and shall be reduced in size to meet 
the following conditions:

1. One-sixth  of  the  least  dimension  between  forms  of  that part of 
the structure in which concrete is to be placed; and

2. Three-fourths of the clear space between reinforcement.

3. The  maximum  size  aggregate  is defined as the clear space 
between the sides of the smallest square openings through which 
95 percent of the weight of the aggregate can be passed.

4. Unless otherwise  noted or restricted by above Grade No. 2, 
gradation shall be used.

2.05 PIT-RUN AGGREGATE:

A. Pit-run aggregate is the natural gravel and sand obtained from pits without 
the addition of other fine or course aggregates, and shall consist of hard, 
durable, uncoated pebbles or stone particles mixed with sand.

B. Pit-run aggregate shall be free from lumps of clay and injurious amounts 
of dust, shale, soft or flaky particles, salt and alkali.

C. Pit-run aggregate shall be well graded from course to fine when tested by 
standard laboratory methods and shall meet the following minimum 
requirements for percentages by weight:

Retained on 1/4 in sieve 55% to 60%
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D. Pit-run aggregate shall not be used for high-strength concrete of 3000 psi 
and above.

E. Pit-run aggregate may be used only for concrete cushion, cradle and 
protection for pipe.

2.06 ADMIXTURES:

A. Concrete admixtures shall comply with Section 03320.

2.07 REINFORCING STEEL:

A. Reinforcing steel shall comply with Section 03330.

2.08 CURING MATERIALS:

A. Liquid Membrane:  white pigmented chlorinated rubber, ASTM C309.

B. Liquid Membrane:  resin base, clear compound, permitting application of 
paint, Servicised Product Corp. - Code 2802 or equal.

C. Plastic Film:  white pigmented, 0.00085" (minimum) thick.

D. Burlap:  jute fabric, lean, free of impurities.

E. Surface Hardener:  gray crystal, acidic fluosilicate base, slightly 
hygroscopic chemical surface hardener, SIKA Hardener, Sika Chemical 
Corp. or equal.

2.09 JOINT MATERIALS:

A. Joint Sealer:  hot poured, non-extruding, elastic, ASTM D1190.

B. Preformed Expansion Joint Filler:  non-extruding, bituminous fiber, 
ASTM D1751.

2.10 WATERSTOP:

A. Polyvinyl chloride or rubber, centerbulb.

B. Size to suit joints, minimum 6".



03300- 7/21

2.11 FORM MATERIALS:

A. Use plywood, metal, metal framed plywood faced or other acceptable 
panel-typed material.

B. Coat forms with non-bonding, non-staining commercial compounds.

2.12 MOISTURE BARRIER:

A. Polyethylene sheet, minimum 8 mil., ASTM E154.

2.13 CONCRETE MIX DESIGN AND CONTROL:

A. Submit not less than 10 days prior to the start of concreting operations, to 
the ENGINEER.

1. Mix  design,  using  a   course   aggregate   factor  acceptable   to   
the Engineer.

2. Sufficient  samples  of  all  materials to be incorporated into the 
mix for testing.

3. Full description of the source of supply of each material 
component.

B. Course aggregate factor:

1. Not more than 0.82 when voids less than 48%.

2. Not more than 0.85 when voids exceed 48%.

3. Not less than 0.68.

C. No changes or deviations from proportions or sources of supply without 
approval of ENGINEER.

D. No concrete may be placed on the job site until the mix design has been 
approved by ENGINEER in writing to the CONTRACTOR.

2.14 CONCRETE QUALITY:

A. Consistency:

1. Mortar shall cling to the course aggregate.

2. The aggregate shall not segregate during transport.
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3. The  concrete and mortar shall show no free water when removed
from the mixer.

B. The consistency should allow the completion of all finishing operations 
with the addition of water to the surface.

C. The concrete shall be uniform, workable, cohesive, possess satisfactory 
finishing qualities and be of the stiffest consistency that can be placed and 
vibrated into a homogenous mass.

D. Excessive bleeding shall be avoided.

E. Slump requirements shall be as follows:

Structural Concrete           Avg. Slump MaxSlump
(a)  Cased Drilled Shafts and

Thin-walled Sections (9 inches or less) . . .    4 5
(b)  Slabs, Caps, Column, Pipers,

Wall Sections Over 9 inches, etc. . . . . . . . . 3 4
(c)  Slip Form Paving . . . . . . .. . . . . . . . . . . . . . . 1/2 2
(d) Underwater or Seal Concrete . . . . . . . . . . . 5 6
(e)  Rip-Rap, Curb, Gutter and Other

Miscellaneous Concrete . . . . . . . . . . . . . . .  (As Specified by 
ENGINEER)

NOTE:No concrete shall be permitted with slump in excess of the 
maximum shown.  Any concrete mix failing to meet the above consistency 
requirements, although meeting the slump requirements shall be 
considered unsatisfactory; and the mix shall be changed to correct such 
unsatisfactory conditions.
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F. The concrete shall comply with Table 1 below:

TABLE 1 - CLASSES OF CONCRETE

Class Min.-Max. Min. Comp. Min. Beam Max. Water Coarse
Of SX.Cement  Strength Strength Cement Ratio Aggr.

Concrete per C.Y. 28-day psi 7-day psi Item 2.1.1. No.
**** (c)(4)

A 5.0 3000 500 6.5 2-3-4
B 4.0 2000 330 8.0 2-3-4
C* 6.0 3600 600 6.0 1-2-3**
D 3.0 1500 250 11.0 2-3-4
E 6.0 3000 500 7.0 2-3
F 6.5 4200 700 5.5 2-3
H*** 6.5-8.0 As specified N.A. 5.5 3

on plans
*Entrained Air.

**No.  1 course aggregate may be used in foundations only (except cased drilled 
shafts).

***Prestressed Concrete.
****ASTM C 293 (Center Point)

2.15 GROUT

A. Non-Shrink:

1. Use  pre-mixed  non-shrink,  Embeco Pre-Mixed Grout or Embeco 
Pre-Mixed Mortar by Master Builders Company or equal.

2. Keep water to a minimum for placing by the dry packing method.

B. Grout for Bonding:

1. 1 part cement to 1 1/2 parts sand by weight.

2. Keep water to a minimum.

PART 3 - EXECUTION

3.01 SUBGRADE:

A. Insure subgrade is true to line and grade and compacted as specified.

B. Fill and recompact any ruts or depressions.
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C. Check cross section with a template.

D. Place moisture barrier or moisten subgrade prior to placing of concrete.  
Method to be approved by the ENGINEER.

3.02 FORMS:

A. Provide forms for all concrete work including footings and base slabs. 

B. Construct forms so that completed concrete will conform to shapes, lines, 
grades and dimensions indicated and required.

C. Forms shall be true, plumb and level with reasonably tight joints.  
Adequately support and brace forms.

D. Place anchors, inserts, bolts, sleeves and other devices indicated or 
required for the various portions of all the work.

E. Oil temporary forms with non-staining form oil before reinforcing steel is 
placed.

F. Rough form finish as defined by ACI 301 permitted for concealed 
concrete.

G. Smooth form finish as defined by ACI 301 permitted for concealed 
concrete.

H. Provide 3/4 inch chamfer on exposed corners and edges, and 1-foot below 
ground level.

3.03 REMOVAL OF FORMS:

A. Do not remove forms or supports until concrete has acquired sufficient 
strength to safely support its own weight and the superimposed loads.

B. Remove formwork for columns, walls, beam sides and other parts not 
supporting the weight of the concrete as soon as the concrete has hardened 
sufficiently to resist damage from removal operations.

C. Formwork for slabs, beam soffits and other parts supporting the weight of 
the concrete shall remain in place until the concrete has reached its 
specified 28-day strength.

D. Protect concrete from damage prior to acceptance.
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E. Prohibit traffic until concrete is at least 10 days old.

F. Cure areas previously covered by forms.

3.04 MIXING CONCRETE:

A. Maintain all equipment, tools, and machinery used for hauling materials 
and performing any part of the work to insure completion of the work 
underway without excessive delays for repairs or replacement.

B. Mixing shall be done in a mixer of adequate size and type to produce 
uniform distribution of the material throughout the mass.

C. The mixer shall have a plate affixed showing the manufacturer's 
recommended operating data and it shall be operated within the speed and 
capacity limits stated thereon.

D. The absolute volume of the concrete batch shall not exceed the rated 
capacity of the mixer.

E. The entire contents of the drum shall be discharged before any materials 
are placed.

F. Improperly mixed concrete will not be placed.

G. The mixing time shall be in accordance with the recommendations of the 
mixer manufacturer.

H. Transit Mix Concrete:

1. Sufficient  transit  mix  equipment  shall  be assigned exclusively 
to the project as required for continuous operation.

2. Satisfactory  evidence  shall  be  furnished  so   that   the   delivery   
of concrete shall be continuous at  regular  and uniform intervals, 
without stoppage or interruption.

3. Concrete  shall  not be placed on the job after a period of 1 hours 
after the  cement  has  been  placed  in  the  mixer,  with  mixer  
turning;  30 minutes without mixer tuning.

I. Continuous Volumetric Mix Concrete:

1. A mobile, continuous, volumetric mixer of the rotating puddle type 
may be used for when approved by ENGINEER.
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2. Mixers  shall  be  designed  to  receive  all   the   concrete  
ingredients, including  admixtures,  required  by  the  mix  design  
in  a  continuous uniform  rate  and  mix   them   to   the   required   
consistency   before discharging.

3. The mixers shall have adequate water supply and metering devices.

4. Calibration of these mixers will be required.

3.05 PLACING CONCRETE:

A. The minimum temperature of all concrete at the time of placement shall 
not be less than 50º F.

B. Clean transporting equipment, reinforcing and embedded items before 
placing concrete.

C. Batch trucks or paving equipment not permitted on prepared subgrade 
unless authorized by the ENGINEER based on actual job conditions.

D. Place no concrete until after inspections of forms by ENGINEER.

E. The maximum time interval between the addition of cement to the batch, 
and the placing of concrete in the forms shall not exceed the following:

Air or Concrete
Temperature  Maximum Time

Nonagitated Concrete
80º F or above (26.6º C) 15 minutes
35º F or 79º F (1.6 to 26.1º C) 30 minutes

Agitated Concrete
90º F or above (32.2º C) 45 minutes
75º F to 89º F (23.9 to 31.6º C) 60 minutes
35º F to 74º F (1.6 to 23.3º C) 90 minutes

F. Prevent segregation during placing.

G. Consolidate flat work with one pass of mechanical vibrator moving 
parallel to centerlines.  Unusual sections and widths may be hand puddled 
and finished.

H. Place concrete continuously so that each pour unit will be monolithic in 
construction and will terminate at expansion, contraction or construction 
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joint.  Permit not more than 30 minutes between depositing adjacent 
batches.

I. Place slab concrete over membrane waterproofing before waterproofing 
has become damaged or dirty.

J. Concrete placement will not be permitted when impending weather 
conditions will impair the quality of the work.

K. Slope horizontal surfaces of exterior concrete for drainage.

L. Deposit concrete in forms in horizontal layers not deeper than 24 inches.  
Avoid inclined construction joints.  Place each layer while preceding layer 
is still plastic to avoid cold joints.

M. Consolidate concrete by mechanical vibrating equipment supplemented by 
hand-spading, rodding or tamping.  Use equipment and procedures for 
consolidation of concrete in accordance with ACI 309.

N. Do not use vibrators to transport concrete inside of forms.  Insert and 
withdraw vibrators vertically at uniformly spaced locations not farther than 
visible effectiveness of machine. Place vibrators to penetrate placed layer 
of concrete and at least 6 inches into preceding layer.  Do not insert 
vibrators into lower layers of concrete that have begun to set.  Limit 
vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing 
segregation of mix.

3.06 PLACING CONCRETE IN WATER:

A. Concrete shall be deposited in water only when specified on the plans or 
with written permission of the ENGINEER.

B. The forms or cofferdams shall be sufficiently tight to prevent any water 
current passing through the space in which the concrete is deposited.

C. Pump will not be permitted during the concrete placing, nor until it has set 
for at least 36 hours.

D. The concrete shall be placed with a tremie, closed bottom-dump bucket or 
other approved method.

E. The concrete shall not be allowed to fall freely though the water nor shall 
it be disturbed after it has been placed.  Its surface shall be kept 
approximately level during placement.
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F. The tremie shall consist of a water-tight tube 14-inches or less in diameter.  
It shall be constructed so that the bottom can be sealed and opened after it 
is in place and fully charged with concrete.  It shall be supported so that it 
can be easily moved horizontally to cover all the work area and vertically 
to control the concrete flow.  The lower end of the tremie shall be
submerged in the concrete at all times.

G. Bottom-dump buckets used for underwater placing shall have a capacity of 
not less than one-half cubic yard.  It shall be lowered gradually and 
carefully until it rests upon the concrete already placed and raised very 
slowly during the upward travel; the intent being to maintain still water at 
the point of discharge and to avoid agitating the mixture.

H. The placing operations shall be continuous until the work is complete.

I. Unless otherwise specified all concrete placed under water, except seal 
concrete, shall contain an additional sack of cement per cubic yard.

3.07 JOINTS:

A. CONTRACTOR:

1. Extend entirely across flat slabs at locations shown.

2. Location where not shown; maximum spacing is:

a. Driveways:  10'.
b. Sidewalks:  4'.
c. Other flat slabs:  20 times slab thickness.

3. Saw depth not less than 1/4 slab thickness.,

B. Expansion:

1. Install where shown on the plans.

2. Location  where not  shown:  all  structures  and features which 
project through, into or against slab.

3. Install  according  to  manufacturer's  recommendations,   set  
material securely before placing concrete.

4. Install 1 inch width unless shown otherwise.
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C. Filling Joints:

1. Fill not later than 14 days after sawing.

2. Fill immediately following cleaning.

3. Fill to 1/8" of surface.

4. Remove excess while material is still pliable.

5. Refill low areas where necessary.

6. Omit filling sidewalk joints.

3.08 FINISHING EXTERIOR FLAT WORK:

A. Strike off and float as required.

B. Check surface with ten foot straight edge, maximum variance allowed -
1/8".

C. Drag concrete surface longitudinally with double thickness burlap drag 
after completion of straight edging unless noted otherwise.

D. Use edger on edges of slab.

E. Use hand finishing only when approved by ENGINEER.

3.09 FINISHING OTHER CONCRETE:

A. Interior floors:  smooth, steel-trowled finish; use edger on exposed edges.  
Grind smooth defects which would telegraph through applied finish 
flooring.

B. Exterior walks and steps lightly broomed finish transverse to traffic flow; 
use edger on exposed edges.

C. Other Surfaces:

1. Remove fins, projections and loose material.

2. Clean surfaces of form oil.

3. Patch honeycomb, aggregate pockets, voids and holes as follows:
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a. Chip  out  until  sound  concrete  is  exposed to minimum 
depth of 1 inch.

b. Prepare   patching   mortar  with  approximately   two   
parts   of normal  Portland  Cement,  one  part   white  
cement, nine parts fine aggregate;  vary  proportions  of   
aggregate  as  necessary to match color of adjacent 
concrete.

4. Fill holes left by form ties to within 1 inch of surface with non-
shrink grout.   Fill remainder with patching mortar specified   
hereinbefore.

5. Apply grout-cleaned finish to all exposed vertical surfaces.   Wet 
surface and rub grout on surfaces with rubber or cork float.  Scrape 
off excess grout and finish with  brick  rubbing or as approved   by 
ENGINEER.

D. Coordinate required finish with ENGINEER.

3.10 CURING:

A. CONTRACTOR shall inform the ENGINEER fully of the methods and 
procedures proposed for curing; shall provide proper equipment and 
material in adequate amounts; and shall have approval of the proposed 
method, equipment and material prior to placing concrete.

B. All concrete shall be cured for a period of 4 curing days except as noted 
herein.

EXCEPTIONS TO 4-DAY CURING

Description Required Curing
Upper Surfaces of Bridge Roadway, 8 Curing Days
Median and Sidewalk Slabs and Top
Slabs of Direct Traffic Culverts

A curing day is defined as a calendar day when the ambient temperature, 
taken in the shade away from artificial heat, is above 50 degrees 
Fahrenheit (10ºC)  for  at least 19 hours, or the ambient temperature is 50 
degrees or less; and if satisfactory provisions are made to maintain the 
temperature at all surfaces of the concrete above 40 degrees Fahrenheit 
(4.4ºC) for the entire 24 hours.
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C. Form Curing:  when forms are left in contact with the concrete, other 
curing methods shall not be required except for cold-weather protection.

D. Water Curing:  all exposed surfaces of the concrete shall be kept wet 
continuously for the required curing time.  The water used for curing shall 
meet requirements for concrete mixing water.

1. Wet Mat:

a. Cotton  mats  shall  be  used for this curing method.  The 
mats shall not be placed in contact with the concrete until 
such time that  damage  shall not occur to the surfaces

b. Damp   burlap   blankets  made  from  9-ounce  stock   may   
be placed on  the  damp  concrete surface for temporary 
protection  prior  to  the  application  of  the  cotton  mats.

c. The   mats   may   be   placed   dry   and   wetted    down    
after placement.

d. Mat     curing,    expect     for    continuous    placements,    
shall commence    not   later   than   three  hours after 
finishing of the roadway slab.

e. The   mats   shall  be  weighted  down   adequately   to   
provide continuous    contact    with    all     concrete     
surfaces   where possible.

f. The   surfaces   of   the   concrete   shall   be  kept  wet  for   
the required curing time.

g. Surfaces   which   cannot be cured by contact shall be 
enclosed with  mats,   anchored  positively to the forms, or 
to the  ground, so   that   outside  air  cannot  enter  the   
enclosure.   Sufficient moisture   shall   be  provided  inside   
the enclosure to keep  all surfaces  of  the  concrete wet.

2. Water Spray.   This  method  shall  be  accomplished   by  
overlapping sprays   or   sprinklers,   so   that   all   unformed    
surfaces   are   kept continuously wet.

3. Ponding.   This  method  requires  the  covering  of  the  surface 
with a minimum of two inches (5 cm) of clean granular  material,  
kept  wet  at all   times;   or   water   to   a   minimum   depth  of  
one  inch  (2.5 cm).  Satisfactory provisions shall be made to 
provide  a  dam  to  retain  the granular material or water.
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E. Membrane Curing:

1. Unless  otherwise  shown  on  the  plans,   Type   2  membrane  
curing compound may be used where permitted.

2. Membrane  shall  be  applied  in a single, uniform coating at the 
rate of coverage recommended by  the  manufacturer and as 
approved by the ENGINEER,  but  not  less  than  nine  gallons  
per  210-feet (.0038M3 63M) of area.  Tests  for  acceptance  shall  
be  at  this  specified  rate.

3. Membrane  curing  shall  not  be  applied  to  dry surfaces; but shall 
be applied   to   horizontal   surfaces   just   before    free    
moisture    has disappeared.

4. Formed  surfaces and surfaces which have been given a first rub 
shall be  dampened  and   shall  be  moist  at  the  time  of 
application of the membrane.
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REQUIRED PERMITTED
Water Membrane Water Membrane
for for for for

STRUCTURE UNIT Complete Interim     Complete     Interim
DESCRIPTION Curing Curing Curing        Curing

1. Upper surfaces of
bridge roadway;
median, and sidewalk
slabs; top slabs of
direct traffic culverts;
top surface of any con-
crete unit upon which 
concrete is to be                  X                    X
placed and bonded at                         (Resin Basin)
a later interval (stub
walls, risers, etc.).
Other super-structure 
concrete (curbs wing-
walls, parapet walls,
etc.)

2. Top surface of precast
and/or prestressed              X X
piling                                                                                  

_____________________________________________________________
3. All substructure con-

crete, culverts, box                         *X    *X
sewers, inlets, man-
holes, retaining walls,
riprap.

*Polyethylene sheeting or burlap polyethylene mats fastened to prevent outside air 
from entering shall be considered equivalent to water or membrane curing per this 
item.
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5. When membrane is used for complete curing, the film shall remain 
unbroken for the minimum curing period specified.   Membrane 
which is damaged shall be corrected immediately by reapplication 
of membrane.

3.11 TESTING:

A. Furnish at least three cylinders or beams from each 40 cubic yard, or 
portion there of for test purposes unless otherwise directed by 
ENGINEER.  Test one cylinder at 7 days, test second cylinder at 28 days 
and test third cylinder only if needed for confirmation of compression 
strength.

3.12 MISCELLANEOUS CONCRETE ITEMS:

A. Filling-in:  fill-in holes and openings left in concrete structures for passage 
of work by other trades, unless otherwise shown or directed, after work of 
other trades is in place.  Use non-shrink grout as herein specified, to blend 
with in-place construction.  Provide other miscellaneous concrete filling 
shown or required to complete work.

B. Equipment bases and foundations:  provide machine and equipment bases 
and foundations, as shown on drawings.  Set anchor bolts for machines 
and equipment to template at correct elevations, complying with certified 
diagrams or templates of the manufacturer furnishing machines and 
equipment.  Use non-shrink grout as shown on plans.

C. Steel pan stairs:  provide concrete fill for steel pan stair treads and landing 
and associated items.  Cast-in safety inserts and accessories as shown on 
drawings.  Screed, tamp and finish concrete surfaces as scheduled.

D. Reinforced masonry:  provide concrete grout for reinforced masonry lintels 
and bond beams where indicated on drawings and as scheduled.  Maintain 
accurate location of reinforcing steel during concrete placement.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT:

A. Cast-in-place concrete for the work shown on the plans shall be measured 
by the cubic yard as specified in the plans and contract.

4.02 PAYMENT:

A. The accepted quantities of cast-in-place concrete shall be paid for at the 
unit bid price per cubic yard.
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B. The unit bid price shall be full compensation for furnishing, hauling, and 
mixing all concrete materials, including trial batches; placing, curing and
finishing all concrete; for all grouting and joints; furnishing and placing all 
expansion and construction joints, except as provided in the plans; 
furnishing and placing metal flashing strips and waterstops; and for all 
forms and false-work, labor, tools, equipment and incidentals necessary to 
complete the work.

C. The preceding provisions for payment shall not be interpreted to provide 
payment for concrete in railing, piling, precast pre-stressed concrete units 
or other concrete items for which provision is otherwise made in the 
contract.

END OF SECTION
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SECTION 19000 TRENCH PROTECTION SYSTEM

PART 1 - GENERAL

1.01 GENERAL DESCRIPTION OF WORK

A. This work shall consist of shoring, bracing, bank stabilization, bank 
sloping, providing trench boxes or trench shields or other equivalent 
means to protect employees from the effects of moving ground or cave-ins 
for all trenches 5-feet or more in depth.

B. All working shall be done in conformance with OSHA Safety and Health 
Standards (29 CFR 1926/1010 Chapter XVII Subpart P - Excavations, 
Trenching and Shoring).

1.02 DEFINITIONS APPLICABLE TO THIS SPECIFICATION

A. "Accepted engineering requirements (or practices)" - Those requirements 
or practices which are compatible with standards required a Registered 
Professional Engineer, or other duly licensed or recognized authority.

B. "Angle or repose" - The greatest angle above the horizontal plane at which 
a material will lie without sliding.

C. "Bank" - A mass of soil rising above a digging level.

D. "Belled excavation" - A part of shaft or footing excavation, usually near 
the bottom and bell-shaped; i.e., an enlargement of the cross section 
above.

E. "Braces (trench)" - The horizontal members of the shoring system whose 
ends bear against the uprights or stringers.

F. "Excavation" - Any manmade cavity or depression in the earth's surface, 
including its sides, walls, or faces, formed by earth removal and producing 
unsupported earth conditions by reasons of the excavation.  If installed 
forms or similar structures reduce the depth-to-width relationship, an 
excavation may become a trench.

G. "Faces" - See paragraph (k) of this section.

H. "Hard compact soil" - All earth materials not classified as running or 
unstable.

I. "Kickouts" - Accidental release or failure of a shore or brace.
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J. "Sheet pile" - A pile, or sheeting, that may form one of the continuous 
interlocking line, or a row of timber, concrete, or steel piles, driven in 
close contact to provide a tight wall to resist the lateral pressure of water, 
adjacent earth, or other materials.

K. "Sides," "Walls," or "Faces" - The vertical or inclined earth surfaces 
formed as a result of excavation work.

L. "Slope" - The angle with the horizontal at which a particular earth material 
will stand indefinitely without movement.

M. "Stringers" (wales) - The horizontal members of a shoring system whose 
sides bear against the uprights or earth.

N. "Trench" - A narrow excavation made below the surface of the ground.  In 
general, the depth is greater than the width, but the width of a trench is not 
greater than 15-feet.

O. "Trench" - A narrow excavation made below the surface of the ground.  In 
general, the depth is greater than the width, but the width of a trench is not 
greater than 15-feet.

P. "Trench shield" - A shoring system composed of steel plates and bracing, 
welded or bolted together, which support the walls of a trench from the 
ground level to the trench bottom and which can be moved along as work 
progresses.

Q. "Unstable soil" - Earth material, other than running, that because of its 
nature of the influence of related conditions, cannot be depended upon to 
remain in place without extra support, such as would be furnished by a 
system of shoring.

R. "Uprights" - the vertical members of a shoring system.

S. "Wales" - See paragraph (m) of this section.

T. "Walls" - See paragraph (k) of this section.
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PART 2 – PRODUCTS

(OMITTED INTENTIONALLY)

PART 3 - EXECUTION

3.01 GENERAL PROTECTION REQUIREMENTS

A. Walkways, runways, sidewalks shall be kept clear of excavated material or 
other obstructions  and  no  sidewalks  shall  be undermined unless shored 
to carry a minimum live load of one hundred and twenty-five (125) pounds 
per square foot.

B. If planks are used for raised walkways, runways, or sidewalks they shall be 
laid parallel to the length of the walk and fastened together against 
displacement.

C. Planks shall be uniform in thickness and all exposed ends shall be 
provided with beveled cleats to prevent tripping.

D. Raised walkways, runways, and sidewalks shall be provided with plank 
steps on strong stringers.  Ramps, used in lieu of steps, shall be provided 
with cleats to insure a safe walking surface.

E. All employees shall be protected with personal protective equipment for 
the protection of the head, eyes, respiratory organs, hands, feet, and other
parts of the body as set forth in OSHA Standards.

F. Employees exposed to vehicular traffic shall be provided with and shall be 
instructed to wear warning vests marked with or made or reflectorized or 
high visibility material.

G. Employees subjected to hazardous dusts, gases, fumes, mists or 
atmospheres deficient in oxygen, shall be protected with approved 
respiratory protection as set forth in OSHA Standards.

H. No person shall be permitted under loads handled by power shovels, 
derricks, or hoists.  To avoid injury from any spillage employees shall be 
required to stand away from any vehicle being loaded.

I. The CONTRACTOR shall provide daily inspections of excavations shall 
be made by a competent person.  If evidence of possible cave-ins or slides 
is apparent, all work in the excavation shall cease until the necessary 
precautions have been taken to safeguard the employees.
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3.02 SPECIFIC EXCAVATION REQUIREMENTS

A. Prior to opening an excavation, effort shall be made to determine whether 
underground installations, i.e., sewer, telephone, water, fuel, electric lines, 
etc., will be encountered, and if so, where such underground installations 
are located.  When the excavation approaches the estimated location of 
such an installation, the exact location shall be determined and when it is 
uncovered, proper supports shall be provided for the existing installation.  
Utility companies shall be contacted and advised of proposed work prior 
to the start of actual excavation.

B. Trees, boulders, and other surface encumbrances, located so as to create a 
hazard to employees involved in excavation work or in the vicinity thereof 
at any time during operations, shall be removed or made safe before 
excavating is begun.

C. The walls and faces of all excavations in which employees are exposed to 
danger from moving ground shall be guarded by a shoring system, sloping 
of the ground, or some other equivalent means.

D. Excavations shall be inspected by a competent person after every 
rainstorm or other hazard-increasing occurrence, and the protection against 
slides and cave-ins shall be increased if necessary.

E. The determination of the angle of repose and design of the supporting 
system shall be based on careful evaluation of pertinent factors such as:  
Depth of cut; possible variation in water content of the material while the 
excavation is open; anticipated changes in materials from exposure to air, 
sun, water, or freezing; loading imposed by structures, equipment, 
overlying materials, or stored material; and vibration from equipment, 
blasting, traffic, or other sources.

F. Supporting systems, i.e., piling, cribbing, shoring, etc., shall be designed 
by a qualified person and meet accepted engineering requirements.  When 
tie rods are used to restrain the top of sheeting or other retaining systems, 
the rods shall be securely anchored well back of the angle of repose.  
When tight sheeting or sheets piling is used, full loading due to ground 
water table shall be assumed, unless prevented by weep holes or drains or 
other means.  Additional stringers, ties, and bracing shall be provided to 
allow for any necessary temporary removal of individual supports.

G. All slopes shall be excavated to at least the angle of repose except for 
areas where solid rock allows for line drilling or presplitting.
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H. The angle of repose shall be flattened when an excavation has water 
conditions, silty materials, loose boulders, and areas where erosion deep 
frost action and slide planes appear.

I. Clearances:

1. In excavations which employees may be required to enter, 
excavated or other material shall be effectively stored and retained 
at least 2-feet or more from the edge of the excavation.

2. As an alternative to the clearance prescribed in subparagraph (1.) 
of this paragraph, the CONTRACTOR may use effective barriers 
or other effective retaining devices in lieu thereof in order to 
prevent excavated or other materials from falling into the 
excavation.

J. Sides, slopes, and faces of all excavations shall meet accepted engineering 
requirements by scaling, benching, barricading, rock bolting, wire 
meshing, or other equally effective means.  Special attention shall be given 
to slopes which may be adversely affected by weather or moisture content.

K. Support systems shall be planned and designed by a qualified person when 
excavation is in excess of 20-feet in depth, adjacent to structures or 
improvements, or subject to vibration or ground water.

L. Materials used for sheeting, sheet piling, cribbing, bracing, shoring, and 
underpinning shall be in good serviceable condition, and timbers shall be 
sound, free from large or loose knots, and of proper dimensions.

M. Special precautions shall be taken in sloping or shoring the sides of 
excavations adjacent to previously backfilled excavation for a fill, 
particularly when the separation is less than the depth of the excavation.  
Particular attention also shall be paid to joints and seams of material 
comprising a face and the slope of such seams and joints.

N. Except in hard rock, excavations below the level of the base of footing of 
any foundation or retaining wall shall not be permitted, unless the wall in 
underpinned and all other precautions taken to insure the stability of the 
adjacent walls for the protection of employees involved in excavation 
work or in the vicinity thereof.

O. If the stability of adjoining building or walls is endangered by excavations, 
shoring, bracing, or underpinning shall be provided as necessary to insure 
their safety.  Such shoring, bracing, or underpining shall be inspected daily 
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or more often, as conditions warrant, by a competent person the protection 
effectively maintained.

P. Diversion ditches, dikes, or other suitable means shall be used to prevent 
surface water from entering an excavation and to provide adequate 
drainage of the area adjacent to the excavation.  Water shall not be allowed 
to accumulate in an excavation.

Q. If it is necessary to place or operate power shovels, derricks, trucks, 
materials, or other heavy objects on a level above and near an excavation, 
the side of the excavation shall be sheet-piled, shored, and braced as 
necessary to resist the extra pressure due to such superimposed loads.

R. Blasting and the use of explosives are not allowed unless authorized in 
other portions of the specifications.

S. When mobile equipment is utilized or allowed adjacent to excavations, 
substantial stop logs or barricades shall be installed.  If possible, the grade 
should be away from the excavation.

T. Adequate barrier physical protection shall be provided at all remotely
located excavations.  All wells, pits shafts, etc., shall be barricaded or 
covered.  Upon completion of exploration and similar operations, 
temporary wells, pits, shafts, etc., shall be backfilled.

U. If possible, dust conditions, shall be kept to a minimum by the use of 
water, salt, calcium chloride, oil, or other means.

V. In locations where oxygen deficiency or gaseous conditions are possible, 
air in the excavation shall be tested.  Controls, as set forth in OSHA 
Standards shall be established to assure acceptable atmospheric conditions.  
When flammable gases are present, adequate ventilation shall be provided 
or sources of ignition shall be eliminated.  Attended emergency rescue 
equipment, such as breathing apparatus, a safety harness and line basket 
stretcher, etc., shall be readily available where adverse atmospheric 
conditions may exist or develop in an excavation.

W. Where employees or equipment are required or permitted to cross over 
excavations, walkways or bridges with standard guardrails shall be 
provided.

X. Where ramps are used for employees or equipment, they shall be designed 
and constructed by qualified persons in accordance with accepted 
engineering requirements.
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Y. All ladders used on excavation operations shall be in accordance with the 
requirements of OSHA Standards.

3.03 SPECIFIC TRENCHING REQUIREMENTS

A. Banks more than 5-feet high shall be shored, laid back to a stable slope, or 
some other equivalent means of protection shall be provided where 
employees may be exposed to moving ground or cave-ins.  Refer to Figure 
19000-1 as a guide in sloping of banks.  Trenches less than 5-feet in depth 
shall also be effectively protected when examination of the ground 
indicates hazardous ground movement may be expected.

B. Sides of trenches in unstable or soft material, 5-fet or more in depth, shall 
be shored, sheeted, braced, sloped, or otherwise supported by means of 
sufficient strength to protect the employees working within them.  See 
Figure 19000-1 and Table 19000-1.

C. Sides of trenches in hard or compact soil, including embankments, shall be 
shored or  otherwise supported when the trench is more than 5-feet in 
depth and 8-feet or more in length.   In lieu of shoring, the sides of the 
trench above the 5-foot level may be sloped to preclude  collapse, but shall 
not be steeper than a 1-foot rise to each 1/2-foot horizontal.  When the 
outside diameter of a pipe is greater than 6-feet, a bench of 4-feet 
minimum shall be provided at the toe of the sloped portion.

D. Materials used for sheeting and sheet piling, bracing, shoring, and under 
pinning, shall be in good serviceable conditions, and timbers used shall be 
sound and free from large or loose knots, and shall be designed and 
installed so as to be effective to the bottom of the excavation.

E. Additional precautions by way of shoring and bracing shall be taken to 
prevent slides or cave-ins when excavations or trenches are made in 
locations adjacent to backfilled excavations, or where excavations are 
subjected to vibrations from railroad or highway traffic, the operation of 
machinery, or any other source.

F. Employees entering bell-bottom pier holes shall be protected by the 
installation of a removable-type casing of sufficient strength to resist 
shifting of the surrounding earth.  Such temporary protection shall be 
provided for the full depth of that part of each pier and securely fastened to 
shoulder harness, shall be worn by each employee entering the shafts.  
This lifeline shall be individually manned and separate from any line used 
to remove materials excavated from the bell footing.
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G. Minimum requirements for trench timbering shall be in accordance with 
Table 19000-1.  Braces and diagonal shores in wood shoring system shall 
be subjected to compressive stress in excess of values given by the 
following formula:

S = 1300 - 20L
D

Maximum ratio L = 50
D

Where:
L =   Length, unsupported, inches.
D =   Least side of the timber in inches.
S =   Allowable stress in pounds per square inch of cross-section.

H. When employees are required to be in trenches 4-feet deep or more, an 
adequate means to exit, such as a ladder or steps shall be provided and 
located so as to require no more than 25-feet of lateral travel.

I. Bracing or shoring of trenches shall be carried along with the excavation.

J. Cross braces or trench jacking shall be placed in true horizontal position, 
be spaced vertically, and be secured to prevent sliding, falling, or kickouts.

K. Portable trench boxes or sliding trench shields may be used for the 
protection of personnel in lieu of a shoring system or sloping.  Where such 
trench boxes or shields are used, they shall be designed, constructed, and 
maintained in a manner which will provide protection equal to or greater 
than the sheeting or shoring required for the trench.  The CONTRACTOR 
shall provide a statement certified by a Registered Professional Engineer 
of the adequacy of trench boxes or shields.

L. Backfilling and removal of trench supports shall progress together from 
the bottom of the trench.  Jacks or braces shall be released slowly and, in 
unstable soil.  Ropes shall be used to pull out the jacks or braces from 
above after employees have cleared the trench.

3.05 CONSTRUCTION REQUIREMENTS

A. The CONTRACTOR unless provided for in the plans otherwise shall 
provide the minimum shoring shown in Table 19000-1 for the soil class 
noted in the plans.  If approved by the ENGINEER, the CONTRACTOR 
may slope the excavation in accordance with Figure 19000-1.
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B. Should the soil conditions differ from those specified or should ground 
water be encountered in the excavation the CONTRACTOR shall notify 
the ENGINEER immediately.  The CONTRACTOR shall refrain from 
operating in that portion of the trench where changed conditions are noted 
until such time as an inspection of conditions takes place and the 
CONTRACTOR is notified of measures necessary for continued 
operation.

C. The CONTRACTOR shall prepare and submit a plan of operation.  This 
plan of operation shall identify material, equipment, methods and 
installation and shall be inspected by a Registered Professional Engineer.  
The CONTRACTOR's ENGINEER shall certify the adequacy of the 
trench protection system and its adherence of OSHA Standards.

PART 4 - MEASUREMENT AND PAYMENT

4.01 MEASUREMENT

A. Providing shoring and trenching or other alternate means in accordance 
with this specifications shall be measured by the linear foot of trench for 
specified types or sizes of pipe or structure in ranges of depth to the invert 
elevation of the pipe or structure.  Additional depth for foundations etc., 
shall be considered incidental to the price bid for the protection.

B. If the plans require sloping the excavation or the excavation is sloped in 
accordance with Figure 19000-1 after receiving permission from the 
ENGINEER, no payment will be made under this item.

C. The CONTRACTOR shall provide shoring systems for construction of 
structure 5' or greater in depth.  There will be no direct payment for these 
systems but it shall be considered incidental to the price bid for the 
structure.

4.02 PAYMENT

A. The unit price bid for trench protection shall be full compensation for 
providing acceptable shoring or other alternate means, installing, 
inspecting, certifying and maintaining the shoring and for all 
manipulations, labor, tools, equipment and incidentals necessary to 
complete the work.

END OF SECTION 


