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ITEM SS-110 STANDARD SPECIFICATIONS

GENERAL

110-1.1 The standard specifications of the Texas Department of Transportation are bound in a book titled 
Standard Specifications for Construction and Maintenance of Highways, Streets, and Bridges. These 
specifications are referred to herein as "Standard Specifications."  The edition published November 1, 
2014 shall apply.  A copy of these "Standard Specifications" may be obtained from TxDOT online or at 
their customary charge.

INCORPORATION AND MODIFICATION

110-2.1 Certain parts of the Standard Specifications are appropriate for inclusion in these Technical 
Specifications.  Such parts are incorporated herein by reference to the proper section or paragraph number.  
The individual specification numbers noted herein may be different from those in the latest edition of the 
"Standard Specifications."  The most current specification number shall apply.  Each such referenced part 
shall be considered to be a part of these Contract Documents as though copied herein in full.

110-2.2 Certain referenced parts of the Standard Specifications are modified in the Specifications that 
follow.  In case of conflict between the Standard Specifications and the Specifications that follow, the 
Specifications that follow shall govern.

110-2.3 Individual material test numbers change from time to time.  Use the latest applicable test.

110-2.4 Reference in the Standard Specifications to the “Department” is herein changed to the “Owner”.

MEASUREMENT AND PAYMENT

110-3.1 All measurements and payments are defined within the specifications and modification pages. Any 
specifications that is referred to but not included in the specification/contract documents shall be considered 
subsidiary to the item in which it is contained. 

END OF ITEM SS-110
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ITEM SS-120 SITE PREPARATION

DESCRIPTION

120-1.1 This item covers the preparation of the site for construction of the proposed improvements.
The attention of the bidder is directed to the necessity for careful examination of the entire project site to 
determine, at the time of bid preparation, the full extent of work to be done under the item "Site Preparation."  
The entire job site shall be cleared of all man-made obstructions and debris, of whatever nature, and made 
ready in all respects for the construction of the proposed improvements.  

The item "Site Preparation" shall include:

1. Mobilization
2. Lighted Barricades 
3. Contractor's Access/Haul Road
4. Contractor's Staging Areas
5. Airport Security Requirements
6. Airport Safety Requirements
7. Instrument Control
8. Removal and Disposal of Structures
9. Clean Up

CONSTRUCTION METHODS

120-2.1 MOBILIZATION. The Contractor shall consider and include his cost for providing personnel, 
equipment, materials, bonds, etc. required for the prosecution of the work under this item.

120-2.2 LIGHTED BARRICADES.  The Contractor shall furnish, install, maintain, and remove lighted 
barricades in accordance with details on the plans and as directed by the Engineer. The lighted 
barricades shall be constructed and installed as shown on the plans. All lighted shall be constructed in 
accordance with AC 150/5370-2F (or most current) Operational Safety on Airports During Construction.

All work involved in the furnishing, installation, maintenance, and removal of lighted barricades and 
barrels will not be measured for separate payment but will be considered subsidiary to the bid item "Site 
Preparation."

120-2.3 CONTRACTOR'S ACCESS/HAUL ROAD.  The Contractor shall layout, construct, maintain, and 
repair all access/haul roads needed to construct the work.  The existing access roads shown on the plans 
shall be repaired, as determined necessary by the Engineer, at the close of the project.  All such work, 
including all materials and labor, involved in the layout, construction, maintenance, and repair of the 
Contractor's access/haul roads will not be measured for separate payment but will be considered subsidiary 
to the bid item "Site Preparation."  Any damage to existing pavements or structures, due to the Contractor’s 
hauling or access, will be repaired by the Contractor without additional compensation to a condition equal to 
or exceeding the existing condition. Temporary pipe culverts shall be installed and maintained as required 
and shall be of the size as directed by the Engineer.  The type of pipe used for temporary pipe shall be at the 
option of the Contractor.  Temporary pipe culverts will not be measured for separate payment but will be 
considered subsidiary to the access/haul road.  All temporary pipe culverts shall be removed by the 
Contractor and shall remain his property at the close of the project.

120-2.4 CONTRACTOR'S STAGING AREAS.  The areas designated in the plans or by the Engineer as the 
Contractor's staging area shall be cleared and graded by the Contractor as needed for use by the Contractor 
in constructing the work on this project.  All areas used or otherwise occupied by the Contractor for his 
operations shall be cleaned, regraded, and seeded, as directed by the Engineer, prior to the final acceptance 
of the project by the Airport.  All work involved in the preparation and restoration of areas used or occupied 
by the Contractor, including clearing, grubbing, regrading, seeding, and installing and removing fence, will not 
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be measured for separate payment but will be considered subsidiary to the bid item "Site Preparation."

120-2.5 AIRPORT SECURITY REQUIREMENTS.   The Contractor shall abide by the Airport Security 
requirements that are outlined in the Construction Safety and Phasing Plan (CSPP) of the plans.  Any costs 
associated with the Airport Security requirements will not be measured for separate payment but will be 
considered subsidiary to the bid item "Site Preparation."

120-2.6 AIRPORT SAFETY REQUIREMENTS.   The Contractor shall abide by the Airport Safety 
requirements that are outlined in the Construction Safety and Phasing Plan (CSPP) of the plans.  All costs 
associated with the Airport Safety requirements will not be measured for separate payment but will be 
considered subsidiary to the bid item "Site Preparation."

120-2.7 INSTRUMENT CONTROL.  The Contractor will be furnished survey baselines and benchmarks to 
control the work as shown on the Plans.  The Contractor shall be responsible for the additional instrument 
control necessary to layout and construct the work.  It is the Contractor’s responsibility to protect all existing 
airport survey control points being used. In the event an existing instrument control is damaged or moved, all 
costs with re-establishing the control points will be 

The Contractor shall provide the instrument control as provided for in Section 50 of the General Provisions.  
The Contractor's instrument control of the work shall not be measured for separate payment but will be 
considered subsidiary to the bid item "Site Preparation". 

120-2.8 REMOVAL AND DISPOSAL OF STRUCTURES.  This work applies to structures that are in 
conflict with the proposed work and are not paid for under other pay items.

This work shall consist of the removal and satisfactory disposal of utility poles; signs, sign supports, sign 
foundations; driveways; guardrail; retaining walls; sidewalks; Portland cement concrete or asphalt 
concrete pavements; manholes; drainage structures (including reinforced concrete channels, headwalls, 
and wingwalls); concrete or masonry foundations (including foundations of poles or signs to be removed) 
or slabs, all of which are not designated or permitted to remain or paid for by other items.  The Contractor 
shall make his own estimate of the work required for the removal of structures which conflict with the 
proposed construction.  All structures required to be removed may not be designated as such in the 
plans.

The provisions of this section shall not apply to underground petroleum storage tanks.

The attention of the bidder is directed to the necessity for careful examination of the entire site to 
determine, at the time of bid preparation, the full extent of work to be accomplished.  The entire site shall 
be cleared of all man-made obstructions and debris, of whatever nature, and prepared in all respects for 
the construction.

The Contractor shall not unnecessarily interfere with the use of any adjacent sidewalks, streets, or roads.

Materials removed will become the property of the Contractor and shall be removed from the job site, 
unless specifically designated otherwise.

All surface items such as curb, curb and gutter, driveways, parking areas, walks, steps, asphalt and PCC 
pavement, and walls shall be separated or broken away from the adjacent part of any structure 
designated to remain in place by a vertical saw cut along the line designated by the Engineer.  The edge 
of the structure left in place shall be approximately vertical with no abrupt changes in alignment.  Any 
damage to or removal of the structure designated to remain in place shall be repaired or replaced at no 
cost to the Owner.

Holes, ditches, or other abrupt changes in elevation caused by the removal operations that could obstruct 
drainage or be considered hazardous or unsightly shall be backfilled, compacted, and left in a 
workmanlike condition.
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Where existing pipe culverts are to be extended or otherwise incorporated into the new work, only such 
part of the existing structure shall be removed as to provide a proper connection to the new work.  The 
connecting edges or joints shall be cut, chipped, and trimmed to the required lines and grades without 
weakening or damaging the part of the structure to be retained.

For a pipe culvert extension, the headwall and the attached end joint of concrete pipe or the flared end 
section on all types of pipe shall be removed to accommodate the extension.  This work will not be paid 
for directly but will be considered included in the items involved in the culvert extension. This item 
includes any additional construction required to connect existing pipes to the constructed drainage 
system.

Trenches or voids resulting from the removal or demolition of existing culverts or other structures shall be 
filled with approved material placed in layers in accordance with Item TX-132.

Masonry and reinforced concrete foundations shall be obliterated, or if in fill sections, may be left in place 
if covered by not less than 2 feet of embankment.

Concrete foundations for poles to be removed shall be obliterated to a depth of 2 feet below finished 
grade or as required to accommodate new construction.

The removal and disposal of the various items covered by this specification will not be measured for 
separate payment but will be subsidiary to the bid item “Site Preparation”.

120-2.9 CLEAN UP.  From time to time, the Contractor shall clean up the site in order that the site 
presents a neat appearance and that the progress of work will not be impeded.  One such clean up shall 
immediately precede final inspection.

Immediately following acceptance of the work by the Owner, the Contractor shall remove all temporary 
equipment, surplus materials, and debris resulting from his operations, and leave the site in a condition fully 
acceptable to the Owner.

MEASUREMENT AND PAYMENT

120-3.1 Site preparation will be measured as a lump sum complete item.  Work completed and accepted 
under this item will be paid for at the contract lump sum price bid for "Site Preparation," which price shall be 
full compensation for furnishing all labor, tools, equipment and incidentals necessary to complete the work.

Periodic payments will be made under this item in proportion to the amount of work accomplished, as 
determined by the Engineer.

Payment will be made under:

Item SS-120-3.1 Site Preparation - per Lump Sum

END OF ITEM SS-120
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ITEM SS-212 GEOGRID

DESCRIPTION

212-1.1 This item shall consist of furnishing, hauling, and installation of approved geogrid on prepared areas 
in accordance with this specification at the locations and grades shown on the plans or as directed by the 
Engineer.

MATERIALS

212-2.1 Provide biaxial geogrid manufactured from a punched polypropylene sheet, with a square aperture 
shaped, meeting the requirements in Table 1. 

Table 1
Geogrid Requirements

Property Units MD Values XMD Values

Aperture Dimension In 1.0 1.3

Minimum Rib Thickness in 0.05 0.05

Tensile Strength @ 2% 
Strain

lb/ft 410 620

Tensile Strength @ 5% 
Strain

lb/ft 810 1,340

Ultimate Tensile Strength lb/ft 1,310 1,970

Junction Efficiency % 93

Flexural Stiffness mg-cm 750,000

Aperture Stability m-N/deg 0.65

Resistance to Installation 
Damage

%SC / %SW / %GP 95 / 93 / 90

Resistance to Long Term 
Degradation

% 100

Resistance to UV 
Degradation

% 100

Note—MD and CMD do not necessarily refer to the machine (warp) and cross machine (fill) 
directions in the manufacturing process. They refer, for drawn products, to the more (CMD) or less 
(MD) highly drawn ribs where the aperture dimensions are unequal.

CONSTRUCTION METHODS

212-3.1 GENERAL. Prepare the subgrade as indicated in the embankment and excavation specifications. 
Install geogrid in accordance with the lines and grades as shown on the plans.  Place base material in lift 
thicknesses and compact as shown on the plans or as directed.  Do not operate tracked construction 
equipment on the geogrid until a minimum fill cover of 6 in. is achieved. Rubber tire construction equipment 
may operate directly on the geogrid at speeds of less than 5 mph if the underlying material will support the 
loads. Where excessive substructure deformation is apparent, correct grid placement operations as 
recommended by the manufacturer or as directed.

212-3.2 GEOGRID PLACEMENT.  Orient the geogrid length as unrolled parallel to the direction of roadway.  
Overlap geogrid sections as directed below.  Use plastic ties at overlap joints or as directed.  Placement of 
geogrid around corners may require cutting and diagonal lapping.  Pin geogrid at the beginning of the backfill 
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section as directed.  Keep geogrid taut at the beginning of the backfilling section but not restrained from 
stretching or flattening. 

1. Longitudinal Joints.  Overlap longitudinal joints by a minimum of 1 ft.  Space longitudinal ties 
10 ft. to 20 ft. or as directed.

2. Transverse Joints.  Overlap transverse joints by a minimum of 1 ft.   Space transverse ties 4 
ft. to 5 ft. or as directed.

212-3.3 DAMAGE REPAIR. As directed, remove and replace contractor damaged or excessively deformed 
areas without additional compensation. Lap repair areas a minimum of 3 ft. in all directions.  Tie each side of 
repair grid in at least 3 locations but do not exceed normal construction spacing; tie spacing for odd shapes 
will be as directed.  Repair excessively deformed materials underlying the grid as directed.

METHOD OF MEASUREMENT

212-4.1 This Item will be measured by the square yard of placement as shown in the plans with no allowance 
for overlapping at transverse and longitudinal joints

BASIS OF PAYMENT

212-5.1 This item will be paid for on the basis of the contract unit price per square yard for geogrid, which 
price shall be full compensation for all labor, equipment, material, staking, and incidentals necessary to 
satisfactorily complete the items as specified.

Payment will be made under:

Item SS-212-5.1 Biaxial Geogrid - per Square Yard 

END OF ITEM SS-212
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ITEM SS-300 BASIC ELECTRICAL REQUIREMENTS 

 
 

DESCRIPTION 
 

300-1.1  This item shall consist of furnishing and installing complete electrical systems as defined in the 
plans and in these specifications.  The work includes the installation, connection and testing of new 
electrical systems, equipment and all required appurtenances to construct and demonstrate proper 
operation of the completed electrical systems.   
 
300-1.2  The Contractor shall maintain current copies of all referenced and applicable standards on the 
job site.  The Contractor is responsible to make known to the Engineer any conflict between plans and 
specifications that he observes or of which he is made aware. 
 
300-1.3  This work shall consist of lockout/tagout and constant current regulator calibration procedures at 
the airport electrical vault in accordance with the design and details shown in the plans and in compliance 
with these specification documents. 

 
 

EQUIPMENT AND MATERIALS 
 
300-2.1 STANDARDS. 
 

a. Applicable National Fire Protection Association (NFPA) codes, including but not limited 
to: 

(1) NFPA 70 - National Electrical Code. 
(2) NFPA 70E - Standard for Electrical Safety in the Workplace. 
(3) NFPA 101 - Life Safety Code. 
(4) Internet Website: http://www.nfpa.org 

b. Applicable Code of Federal Regulations (CFR) codes, including but not limited to: 
(1) 29 CFR 1910 - Occupational Safety and Health Standards (OSHA) 
(2) 29 CFR 1926 - Safety and Health Regulations for Construction. 
(3) Internet Website: http://www.gpoaccess.gov/cfr/index.html 

c. ANSI/IEEE C2 - National Electrical Safety Code. 
d. NECA 1 – Standard for Good Workmanship in Electrical Construction. 
e. Applicable Federal, State and Local Electrical Codes. 
f. Applicable Federal, State and Local Energy Codes. 
g. Applicable Federal, State and Local Building Codes. 
h. Applicable Federal, State and Local Fire Codes. 
i. Applicable City Electrical Code. 
j. Applicable City Ordinances pertaining to electrical work. 
k. Applicable Federal, State and Local - Environmental, Health and Safety Laws and 

Regulations. 
 

Contractor shall utilize the most current editions of standards, which are current at time of bid and as 
recognized by the Authority Having Jurisdiction for the respective standard. 
 
300-2.2 GENERAL. 
 

a. Airport lighting equipment and materials covered by Federal Aviation Administration (FAA) 
specifications shall be certified and listed under Advisory Circular (AC) 150/5345-53, Airport Lighting 
Equipment Certification Program, current version on the date that the submittals are received by the 
Engineer.  When an equipment advisory circular is being updated and two equipment lists for the same 
specific equipment are listed in the current certified equipment AC 150/5345-53 addendum, only that 
equipment qualified to the latest advisory circular will be acceptable. 

 

http://www.nfpa.org/
http://www.gpoaccess.gov/cfr/index.html
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b. Airport lighting equipment and materials shall also meet the Buy American Preference 
requirements in 49 USC 50101 and the Aviation Safety and Capacity Expansion Act.  The equipment 
shall be approved and listed on the FAA “Equipment Meeting Buy American Requirements” list located at 
www.faa.gov/airports/aip/procurement/federal_contract_provisions/, current version on the date that the 
submittals are received by the Engineer, or the Contractor may submit a signed formal letter from the 
manufacturer that clearly lists the specific equipment, model number, location where it is manufactured, 
and statement certifying that the equipment and/or materials meet the Buy American Preference 
requirements. 
 

c. All equipment and materials covered by referenced specifications shall be subject to 
acceptance through manufacturer's certification of compliance with the applicable specification when 
requested by the Engineer. All equipment and materials shall be new and meet applicable manufacturer’s 
standards.  All electrical components and products shall be tested and listed by an OSHA accepted, 
nationally recognized testing laboratory (NRTL) to conform to the standards indicated in these contract 
documents and to the industry standards required in the NEC, NEMA, IEEE, UL, and applicable FAA 
advisory circulars. 
 

d. Manufacturer’s certifications shall not relieve the Contractor of the Contractor’s 
responsibility to provide materials in accordance with these specifications and acceptable to the Engineer.  
Materials supplied and/or installed that do not materially comply with these specifications shall be removed, 
when directed by the Engineer and replaced with materials, which do comply with these specifications, at 
the sole cost of the Contractor. 

 
e. All materials and equipment used to construct this item shall be submitted to the Engineer 

for approval prior to ordering the equipment.  Submittals consisting of marked catalog sheets or shop 
drawings shall be provided.  Submittal data shall be presented in a clear, precise and thorough manner.  
Original catalog sheets are preferred.  Photocopies are acceptable provided they are as good a quality as 
the original.  Clearly and boldly mark each copy to identify pertinent products or models applicable to this 
project.  Indicate all optional equipment and delete non-pertinent data.  Submittals for components or 
electrical equipment and systems shall identify the equipment for which they apply on each submittal sheet.  
Markings shall be boldly and clearly made with arrows or circles (highlighting is not acceptable).  Contractor 
is solely responsible for delays in project accruing directly or indirectly from late submissions or 
resubmissions of submittals. 

 
f. The data submitted shall be sufficient, in the opinion of the Engineer, to determine 

compliance with the Contract Documents plans and specifications.  The Engineer reserves the right to reject 
all equipment, materials or procedures, which, in the Engineer’s opinion, does not meet the system design 
and the standards and codes, specified herein. 

 
g. All equipment and materials furnished and installed under this section shall be guaranteed 

against defects in materials and workmanship for a period of at least twelve (12) months from final 
acceptance by the Owner.  The defective materials and/or equipment shall be repaired or replaced, at the 
Owner's discretion, with no additional cost to the Owner. 

(1) All LED light fixtures, except for obstruction lighting, shall be warranted by the 
manufacturer for a minimum of 4 years after date of installation, final acceptance 
testing by the Engineer, and Owner’s beneficial use of the equipment, inclusive of 
all electronics.  Refer to FAA Engineering Brief No. 67D for additional 
requirements. 

h. Refer to Special Provisions Item 31 Shop Drawings paper submittal requirements for 
Engineer’s review. 

i. After approval of submitted equipment, the Contractor shall supply the following Operation 
and Maintenance Manual documentation to the Owner.  Two (2) complete sets of documentation shall be 
supplied for each model of equipment.  The documentation shall be securely bound in heavy-duty 3-ring 
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binders.  The information for each piece of equipment shall be indexed using typewritten label tabs.  The 
spine of each binder shall have a typewritten label, which indicates the included equipment types.  The 
documentation shall include: 

 
(1) Approved Submittals and Shop Drawings 
(2) Cable Splicer Qualifications, Type and Voltage 
(3) State Contractors License with Electrical Classification 
(4) Master, Journeyman and Apprentice Electrician Licenses and Certifications 
(5) Lockout/Tagout Program 
(6) Installation Manuals 
(7) Operation Manuals 
(8) Maintenance Manuals 
(9) Parts Lists, including recommended spare parts.  Recommended spare parts 

shall be furnished with the respective equipment. 
(10) Ground Rod Impedance Test Reports 
(11) Insulation Resistance Test Reports 
(12) Regulator Load and Calibration Reports for testing, checking and adjusting all 

regulators in the electrical vault  

j. After approval of the O&M Manuals, the Contractor shall provide three (3) complete 
electronic copies of all documentation in Adobe PDF file format on CD-R (non-rewriteable) discs storage 
media.  The electronic files shall contain searchable text and include a hyperlink index for ease in locating 
information with the PDF file. 

k. All requirements herein Item SS-300 shall be applicable to all referenced sections in these 
contract documents and applicable to all sections, which reference Item SS-300. 

l. The Contractor is the single source of responsibility for the installation and integration of 
the airport’s lighting, power, and control systems.  New airport lighting equipment and materials shall be 
fully compatible with all other new and existing airport lighting equipment and systems.  Any non-
compatible components furnished by the Contractor shall be replaced at no additional cost to the Owner 
with a similar unit that is approved by the Engineer and compatible with the remainder of the airport 
lighting system. 
 
300-2.3 OPERATION AND MAINTENANCE DATA. 
 
Assemble a complete set of operation and maintenance data indicating operation and maintenance of each 
system, subsystem, and piece of equipment.  Provide bound hard copies and electronic copies as noted in 
section 300-2.2. 
 

a. Certificate of Substantial Completion, Release and Contractor’s Affidavit, executed 
copies. 
 

b. Final approved equipment submittals, including product data sheets and shop drawings, 
clearly labeled. 
 
 

c. Installation manuals: Description of function, installation and calibration manuals, normal 
operating characteristics and limitations, performance curves, engineering data and tests, and complete 
nomenclature and commercial numbers of all replaceable parts. 

 
d. Operations manuals: Manufacturer's printed operating instructions and procedures to 

include start-up, break-in, routine and normal operating instructions; regulation, control, stopping, 
shutdown, and emergency instructions; summer and winter operating instructions; and all programming 
and equipment settings. 
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e. Maintenance manuals: Maintenance procedures for routine preventative maintenance 
and troubleshooting; disassembly, repair, and reassembly; aligning and adjusting instructions. 

 
f. Service manuals: Servicing instructions and lubrication charts and schedules, including 

the names and telephone numbers of personnel to contact for both routine periodic and warranty service 
for equipment and materials provided under this Specification. 
 

g. Final test reports, clearly labeled, including but not limited to, insulation resistance test 
reports, ground rod impedance test reports, cable pulling tension values logs, and equipment certification 
tests. 

 
h. Final certified calibration sheets for all equipment and instruments. 
 
i. Preventive maintenance programs for the visual aid facilities and equipment installed in 

this project, including the applicable equipment sections within Chapter 5 “Preventive Maintenance” from 
AC 150/5340-26 (latest edition) “Maintenance of Airport Visual Aid Facilities”. 
 
300-2.4 WIRE.   
 
Unless otherwise indicated, conductors No. 10 AWG and smaller shall be solid, and conductors 
No. 8 AWG and larger shall be stranded. 
 
For electrical work of 600 volts or less, all conductors, terminations, terminal blocks, lugs, connectors, 
devices and equipment shall be listed, marked, and rated 75 degrees C minimum unless otherwise noted. 
 
Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not 
damage cables or raceway.  Pull ropes and pull wires shall have sufficient tensile strength for the cable(s) 
to be pulled and installed.  Damaged cable or raceway shall be replaced at no additional cost to the 
Owner.  Calculate and do not exceed the maximum allowable pulling tension or maximum allowable 
sidewall bearing pressure for all conductors and cables. 
 
Install pull wires in empty raceways.  Use a polypropylene plastic line with not less than 200-pound tensile 
strength.  Secure and leave at least 12 inches of slack at each end of pull wire to prevent it from slipping 
back into the conduit.  Cap spare raceways with removable tapered plugs, designed for this purpose. 
 
Colorable L-824 cable in solid non-fading colors shall not be used for permanent series circuit 
identification.  The color coding shall be continuous throughout the facility and airfield for each series 
circuit and conductor so that the circuit and conductor are readily identifiable.  Mixing of colors for a series 
circuit is unacceptable. 
 
300-2.5 CONCRETE.  Concrete shall conform to Item Tx-421, Hydraulic Cement Concrete, with a 
minimum 28-day compressive strength of 3500 PSI (unless otherwise noted) using 1-inch (25-mm) 
maximum size coarse aggregate, as determined by test cylinders made in accordance with ASTM C 31 
and tested in accordance with ASTM C 39. 
 
Flowable backfill material may only be used where specifically indicated in the Plan details. 
 

 
CONSTRUCTION METHODS 

 
300-3.1 LOCKOUT/TAGOUT PROGRAM.  The Contractor shall provide a complete copy of an electrical 
energy source Lockout/Tagout Program to the Owner, with copy to the Engineer.  The document shall 
clearly identify the on-site master electricians and their contact information, including office and mobile 
telephone numbers.   
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The Lockout/Tagout Program shall comply with Part 1910 – Occupational Safety and Health Standards 
(OSHA) Subpart S – Electrical, and meet the requirements of 29 CFR 1910.147, The Control of 
Hazardous Energy (Lockout/Tagout), including requirements listed in 1910.331 through 1910.335.   
 
Implementation of the Lockout/Tagout Program and all other related safety requirements are the sole 
responsibility of the Contractor.   
 
300-3.2  SAFETY PROGRAM.  The Contractor shall implement an electrical safety program that complies 
with NFPA 70E and 29 CFR 1926.   
 
Implementation of the Electrical Safety Program, determining and providing proper Personal Protective 
Equipment (PPE), training and enforcing personnel to wear the prescribed PPE, conducting work area 
safety inspections (including correcting deficiencies), and all other related safety requirements are the 
sole responsibility of the Contractor.  
 
All work involved in the preparation and implementation of the safety program will not be measured for 
separate payment but will be considered subsidiary to the lockout/tagout bid item. 
 
300-3.3  PRECONSTRUCTION MEETING. 
 
A preconstruction meeting will be held with the Airport, Engineer and Contractor, prior to any work.  
Complete submittals and shop drawings will be submitted at this time for review.  An equipment 
procurement schedule will be provided by the Contractor with an anticipated field construction start date.  
The progress construction schedule will be submitted for review each week and shall outline all installation, 
testing and demolition work. 
 
300-3.4 GENERAL.   
 
The Contractor shall be responsible for coordinating all electrical work with the Utility.  The Contractor 
shall provide temporary service conductors and raceway system.  The Contractor shall then provide and 
connect permanent service conductors and raceway system after the completion. 
 
All secondary conductors and controls, signaling and lighting shown in or on buildings are included in this 
project.  Electrical service shall be extended from the service equipment as indicated. 
 
In general, the various electrical equipment and material to be installed by the various trades under this 
specification shall be run as indicated, as specified herein, as required by particular conditions at the site, 
and as required to conform to the generally accepted standards to complete the work in a neat and 
satisfactory manner.  The following is a general outline concerning the running of various systems and is 
to be excepted where the drawings or conditions at the buildings necessitate deviating from these 
standards. 
 
The drawings and specifications are complementary; any work required by one, but not by the other, shall 
be performed as though required by both. 
 
The Contractor shall maintain copies of all equipment installation manuals on site during construction. 
 
All conduits shall be run exposed in the equipment rooms or run concealed as indicated. 
 
The construction details of the building are illustrated on the drawings.  Each Contractor shall thoroughly 
acquaint himself with the details before submitting his bid as no allowances will be made because of the 
Contractor's unfamiliarity with these details.   
 
The electrical plans do not give exact locations, etc., and do not show all the offsets, control lines, 
junction boxes, and other installation details.  Each Contractor shall carefully lay out his work at the site to 
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conform to the job conditions, to conform to details of installation supplied by the manufacturers of the 
equipment to be installed, and thereby to provide complete operating systems. 
 
The electrical plans show diagrammatically the locations of the various electrical outlets and apparatus 
and the method of circulating and controlling them.  Exact locations of these outlets and apparatus shall 
be determined by reference to the general plans and to all detail drawings, etc., by measurements at the 
buildings, and in cooperation with other crafts, and in all cases shall be subject to the approval of the 
Engineer.  The Engineer reserves the right to make any reasonable change in location of any outlet or 
apparatus before installation, without additional cost to the Owner. 
 
These Specifications and the accompanying Drawings are intended to cover systems which will not 
interfere with the structure of the buildings, which will fit into the several available spaces, and which will 
insure complete and satisfactory systems.  Each bidder shall be responsible for the proper fitting of his 
material and apparatus into the buildings. 
 
Should the particular equipment which any bidder proposes to install require other space conditions than 
those indicated on the Drawings, he shall arrange for such space with the Engineer before submitting his 
bid.  Should changes become necessary because of failure to comply with this clause, the Contractor 
shall make such changes at the Contractor's expense. 
 
Should the particular equipment which any bidder proposes to install require other installation methods, 
such as larger light base junction structures, etc., he shall include all such equipment and appurtenances 
in his bid.  Should changes become necessary because of failure to coordinate equipment requirements 
and comply with this clause, the Contractor shall make such changes at the Contractor’s expense. 
 
The Contractor shall be responsible to see that each party furnishes electrical equipment which meets the 
electrical requirements specified herein and that all systems work together to produce the specified 
operation. 
 
Where two or more units of the same kind or class of equipment are required, these shall be products of a 
single manufacturer; however, the component parts need not be the products of one manufacturer. 
 
Each Contractor shall submit working scale drawings of all his apparatus and equipment which in any 
way varies from these Specifications and Plans, which shall be checked by the Engineer and approved 
before the work is started, and interferences with the structural conditions shall be corrected by the 
Contractor before the work proceeds. 

Electrical equipment, such as switchgear, switchboards, panelboards, load centers and other power 
supply equipment, shall not be used as a common enclosure, pull box or junction box for routing 
conductors of different systems, unless the equipment is specifically designed for this purpose and 
indicated as such on the Plans. 

All electrical equipment shall be securely mounted as indicated in the plans, as required by the contract 
specifications, as required by guidelines and codes, and as required by the manufacturer using hardware 
compliant with the environmental conditions. 

Interior components of electrical enclosures shall be securely mounted using appropriate hardware within 
the enclosure.  Adhesives or adhesive tapes/strips are not allowed and are prohibited. 

Electrical components, including but not limited to, relays, circuit boards, electronics, etc., shall be 
installed within approved enclosures. 
 
The Contractor shall keep ends of conduits, including those extending through roofs, equipment and 
fixtures covered or closed with caps or plugs to prevent foreign material from entering during construction. 
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Where portions of raceways are known to be subjected to different temperatures, where condensation is 
a problem, and where passing from interior to exterior of a building, the portion of raceway or sleeve shall 
be filled with an approved material to prevent the circulation of air, prevent condensation, and prevent 
moisture entry.  Sealing of raceways shall not occur until after the conductors and cables have been 
installed, tested and accepted by the Engineer. 
 
The Contractor shall install any temporary lines and connections required to maintain electric services 
and safely remove and dispose of them when complete.   
 
All temporary wiring shall conform to OSHA standards.  Remove temporary services when work is 
complete.  Any damage to electrical equipment caused by the Contractor shall be repaired at no cost to 
the Owner. 
 
All non-current carrying parts and neutrals shall be grounded as indicated on the Drawings or as required 
by the Codes. 
 
White and/or gray outer finish conductors may only be used as grounded conductors or neutral 
conductors in accordance with NEC. 
 
Install insulated green equipment grounding conductors with all feeder and branch circuits. 
 
Provide separate insulated equipment grounding conductors from grounding system to each electrical 
equipment, telecommunication equipment, other special electrical system equipment, and appurtenance 
item location in accordance with NFPA 70 and other applicable standard requirements. 
 
The bidder shall inspect the site, thoroughly acquaint himself with conditions to be met and work to be 
accomplished.  Failure to comply with this shall not constitute grounds for any additional payments. 
 
Where electrical equipment is installed that causes electrical noise interference with other systems either 
existing or installed under this contract, the offending equipment shall be equipped with isolating trans-
formers, filters, reactors, shielding, or any other means as required for the satisfactory suppression of the 
interferences, as determined by the Engineer. 
 
All junction boxes, expansion joints, flexible connections, instruments and similar items requiring servicing 
or repairs shall be installed in an accessible location. 
 
All salvage and equipment removed by the work shall remain the property of the Owner.  Material 
removed from the project shall be stored on the project site where and as directed.  Debris shall be 
removed from the job site and disposed of by the Contractor. 

The Contractor shall maintain his work area clean and orderly at all times.  Debris shall be removed 
promptly. The electrical system shall be thoroughly cleaned inside and outside of all enclosures to 
remove all metal shavings or other work debris, dust, concrete splatter, plaster, paint and lint.   
 
The Contractor shall do all excavating and backfilling made necessary by electrical work and shall 
remove all surplus or supply any earth required to establish the proper finished grade. 
 
The Contractor shall do all cutting and patching made necessary by electrical work, but in no case shall 
he cut through or into any structural member without written permission of the Engineer. 
 
All steel conduits, supports, channels, fittings, nuts, bolts, etc. shall be galvanized, corrosion-resistant 
type unless otherwise noted. 
 
An approved anti-seize compound shall be used on all threads to prevent equipment and thread damage. 
 
Equipment shall be installed in accordance with manufacturer’s recommendation.  Make all final electrical 
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connections and coordinate all items with other trades.   
 

Correct unnecessary damage caused due to installation of work, brought about through carelessness or 
lack of coordination.  All openings, sleeves, and holes to be properly sealed, fire proofed and water 
proofed.  Any water leaks arising from project construction will be immediately corrected to the 
satisfaction of the Owner and the Engineer. 
 
300-3.5 POWER SUPPLY EQUIPMENT. Electrical equipment, such as switchgear, switchboards, 
panelboards, load centers, and other power supply equipment, shall not be used as a common enclosure, 
pull box or junction box for routing conductors of different systems, unless the equipment is specifically 
designed for this purpose and indicated as such on the Plans.  
 
If shown in the plans, the power supply equipment shall be set on concrete housekeeping pads to provide 
a minimum space of 3-1/2 inches between the equipment and the floor.  All equipment shall be secured to 
the floor or wall in accordance with the manufacturer’s recommendations and these contract document 
requirements. 
 

300-3.6 DUCT AND CONDUIT.  Conduits shall be galvanized rigid steel unless otherwise indicated or 
specified.  Refer to one-line diagram conduit notes for specific requirements. 
 
Conduit runs shall be one trade size continuously with no reducers allowed.  Changing of conduit size is 
only permitted at manholes, handholes, and boxes and conduit bodies used as outlet, device, junction, or 
pull boxes, including approved, listed fittings with removable covers.  
 
Use an approved, listed adapter/coupling to convert to other types of conduit.  Reducer couplings are not 
allowed. 
 
For underground service entrance, feeder and branch circuit raceways, offsets and bends over 30 
degrees and elbows in Schedule 40 PVC conduit runs shall be Schedule 80 PVC conduit.  Underground 
service entrance PVC conduits shall be concrete encased unless otherwise noted.  Underground PVC 
conduits shall be concrete encased under driveways, roadways, parking lots and other paved areas. 
 
Non-encased conduits shall convert to concrete encased ducts under all paved areas and shall extend at 
least 3 feet beyond the edges of the pavement unless otherwise noted. 
 
The Contractor shall provide a staked centerline or offset for the duct and manhole system - utilizing the 
drawings and a site inspection of the existing grounds, grades and utility crossings.  The Owner and 
Engineer shall approve the staking plan that shall be indicated on a drawing submitted for approval before 
starting any excavation for the ducts.  The staking plan shall indicate the proposed location, elevation and 
dimensions of manholes and handholes.  The Engineer reserves the right to adjust duct, manhole and 
handhole locations and elevations before installation at no additional cost to the Owner. 
 

The bottom surface of trenches shall be essentially smooth and free from coarse aggregate. 
 
Install grounding-and-bonding type bushings and bonding jumpers on all service entrance conduits and 
on all feeder and branch circuit conduits. 
 
Use conduit bushings at each conduit termination.  Where No. 4 AWG or larger ungrounded wire is 
installed, use insulated bushings. 
 
When EMT is allowed, utilize only steel compression fittings.  Die-cast and set-screw fittings shall not be 
used. 
 
Use double lock nuts at each conduit termination.  Use weather tight hubs in damp and wet locations.  
Sealing lock nuts shall not be used. 
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Grounding continuity to rigid metal conduit shall be accomplished by grounding bushings/adapters with 
lugs for connection to grounding counterpoise and/or grounding electrode conductor as defined by NEC. 
 
All exposed wiring shall be run in not less than 1/2 inch (12 mm) galvanized rigid steel conduit.  All conduits 
shall be installed to provide for drainage.  Conduit shall be attached to wooden structures with galvanized 
pipe straps and fastened with galvanized wood screws not less than No. 8 nor less than 1-1/4 inches 
(31 mm) long.  There shall be at least two fastenings for each 10-foot (3 m) length.    
 

Existing ducts may require clearing before use.  It is the responsibility of the Contractor to locate the 
existing ducts, identify empty or partially empty conduits and clear the conduits as required.  Where new 
cable is to be installed in existing duct, the full length of the duct shall be cleared of debris by mechanical 
means before the installation of the new cable.  Acceptable methods of clearing existing ducts include 
"hydro-jetting" and "roto-rooting."  All existing cables in each re-used duct shall be replaced for the length 
of the duct and properly spliced in a method approved by the Engineer.  Clearing of existing duct banks or 
conduits is incidental to the cable pay item. 
 

Dedicated ground rods shall be installed and exothermically welded to the counterpoise wire at each end 
of a duct bank crossing under pavement. 
 
For concrete markers, the impression of letters shall be done in a manner, approved by the Engineer, to 
affect a neat, professional appearance.  The letters shall be stenciled neatly.  After placement, all markers 
shall be given one coat of high-visibility aviation orange paint, as approved by the Engineer.   
 
Existing concrete markers or survey pins for runway thresholds, duct/conduit/cable/splice markings, utility 
line markings, taxiway points of tangency markings, or other similar items shall be removed and 
reinstalled or replaced, depending on the project work requirements, as required by a registered 
professional surveyor to the satisfaction of the Owner and the Engineer.  
 
300-3.7 BACKFILL, COMPACTION, AND RESTORATION.  Refer to the backfill, compaction and 
restoration requirements within Item P-152 where other compaction requirements are specified (under 
pavements, embankments, etc.) 
 

Trenches shall be backfilled and compacted in 6” layers to 90% maximum density for cohesive soils and 
to 100% maximum density for non-cohesive soils, as determined by ASTM D1557.  The in-place field 
density shall be determined in accordance with ASTM D1556, D2167, or D6938. 
 
Backfilling from two directions will not be allowed. No backfilling will be accomplished without the approval 
of the Engineer or Construction Observer.  The Contractor shall ensure all trenches are inspected prior to 
being covered and prior to encasement. Any uninspected trenches which are prematurely covered shall 
be exposed for inspection at the Engineer and Owner’s convenience at no additional cost to the Owner. 
The Construction Observer will coordinate with the Contractor for advance scheduling of trench 
inspection.  
 

Following restoration of all trenching near airport movement surfaces, the Contractor shall thoroughly 
visually inspect the area for foreign object debris (FOD) and remove any such FOD that is found.  This 
FOD inspection and removal shall be considered incidental to the pay item of which it is a component 
part. 

All concrete/asphalt pavement removal and repair work shall be installed as separate pay items in 
accordance with Specification Tx-104 Removing Concrete or Tx-105 Removing Treated and Untreated 
Base and Asphalt Pavement. 

The subgrade below the removed pavement shall be compacted to 90% maximum density for cohesive 
soils and to 100% maximum density for non-cohesive soils, as determined by ASTM D1557.  The in-place 
field density shall be determined in accordance with ASTM D1556, D2167, or D2922.  Subgrade 
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preparation will not be measured for separate payment, but will be considered subsidiary to Specification 
Tx-104 Removing Concrete or Tx-105 Removing Treated and Untreated Base and Asphalt Pavement . 
 

300-3.8 CABLE AND UTILITY COORDINATION.  The existing and the proposed locations of lighting 
cable are approximate.  The Contractor shall be responsible for field locating and identifying the existing 
lighting circuits to determine their exact routing.  The Contractor shall also be responsible for maintaining 
the lighting systems in a working condition until the new lighting circuits have been installed and tested.  
The Contractor shall proactively and expeditiously accomplish this cable identification work prior to 
performing any modifications to the lighting circuits.  Coordinate identification work with the Owner and 
Engineer and make all corrections, additions, etc. on the as-built drawings. 
 
Underground cable and utilities exist within and adjacent to the limits of construction.  An attempt has 
been made to locate these cables and utilities on the Plans.  All existing cable and utilities may not be 
shown on the Plans and the location of the cables and utilities shown may vary from the location shown 
on the Plans.  Prior to beginning of any type of excavation, the Contractor shall contact the utilities, the 
airport maintenance staff, FAA field personnel and other organizations as required and make 
arrangements for the location of the utilities on the ground.  The Contractor shall maintain the cable and 
utility location markings until they are no longer required. 
 
The Contractor shall replace or repair any underground cable or utility that has been damaged by the 
Contractor during excavation to the satisfaction of the owner of the cable or utility at no additional cost to 
the Owner. 
 

The Contractor shall be responsible for all coordination work associated with existing and new utilities, 
their marking, their identification, proposed outages/shutoffs, connections, cutovers, etc. 
 

300-3.9 WIRING.  The Contractor shall furnish all labor and materials and shall make complete electrical 
connections in accordance with the wiring diagram furnished with the project plans.  The electrical 
installation shall conform to the requirements of the latest edition of National Fire Protection Association, 
NFPA-70, National Electrical Code. 
 

Provide color-coding for phase identification.   
 
Colors for 240/120V Circuits: 

a. Phase A: Black 
b. Phase B: Red 
c. Neutral: White 

 
Colors for 208Y/120V Circuits: 

a. Phase A: Black 
b. Phase B: Red 
c. Phase C: Blue 
d. Neutral: White 

 
Colors for 480Y/277V Circuits: 

a. Phase A: Brown 
b. Phase B: Orange 
c. Phase C: Yellow 
d. Neutral: Gray 

 

All new electrical cable shall be marked using color-coded plastic electrical tape, which is specifically 
designed for application on polyethylene-jacketed cable.  The tape shall be applied as detailed on the 
Plans. Marking tape shall be Scotch 35 Vinyl Plastic tape or approved equal. 
 
300-3.10 MARKING AND LABELING.  Properly identify all electrical equipment. 
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Wire/Cable Designation Tape Markers: 
 

a. Indoor Dry Locations: UL Recognized Materials, vinyl or vinyl-cloth, self-adhesive, 
wraparound, self-laminating, cable/conductor markers with computer printer-generated numbers and 
letters, minimum 1” width.  Provide Brady B-427 with thermal transfer print type or approved equal. 

 
b. Outdoor Locations and Indoor Wet and Damp Locations: White polyolefin, non-adhesive, 

full circle, heat-shrinkable sleeve, cable/conductor markers with computer printer-generated numbers and 
letters, minimum 1” width.  Provide Brady B-342 with thermal transfer print type or approved equal.   

Properly identify all electrical equipment, including but not limited to the following: 
 

a. Switchgear, switchboards, and control panels. 
b. Main distribution panel and individual devices within it.   
c. Panelboards and individual devices within it. 
d. Safety switches and disconnects.   
e. Contactors and lighting control center, including all branch circuits.  
f. Individually mounted circuit breakers. 
g. Starters and relays. 
h. Transformers. 
i. Generators and automatic transfer switches. 

Use permanently attached black phenolic plates with 3/8” white engraved lettering on the face of each, 
attached with minimum two sheet metal screws.  Starters and relays connected under this Specification 
shall be identified whether furnished under this Specification or under other Specifications of this contract.  
Plates shall be indoor or outdoor rated as required by installation location. 

Panelboard identification plates shall indicate panel by identification name, voltage system, ampacity 
rating and type, AIC rating, and feeder source description. 

Identify each receptacle, light switch, junction box, etc. with panelboard identification and circuit number.  
For all wiring device covers, use hot, stamped, or engraved machine printing with black-filled lettering on 
face of plate, and durable wire markers or tags inside outlet boxes. 

Identify fire alarm junction boxes with red covers and mechanical control junction boxes with blue covers. 

Install all identification as required by current adopted editions of the NFPA 70 - National Electrical Code 
and NFPA 70E - Standard for Electrical Safety in the Workplace. 
 

300-3.11 REMOVAL AND RELOCATION OF EXISTING EQUIPMENT.  The Contractor shall carefully 
remove all salvageable equipment as indicated on the Plans.  Any equipment which is damaged during 
the removal operation shall be subject to a reduction in payment for removal of the equipment.  All 
equipment which is removed during this project shall be transported to a site on the Airfield or removed 
from the Airfield and properly disposed of as directed by the Owner and the Engineer. 
 
The Contractor shall carefully relocate existing equipment as indicated in the Plans.  Any equipment that 
is damaged during the relocation operation shall be replaced at no additional cost to the Owner. 
 
Any existing electrical equipment, conduit, cables, etc. that is damaged during construction shall be 
replaced at no additional cost to the Owner to the satisfaction of the Owner and the Engineer. 
 
300-3.12 5 kV AND UNDER 600V CABLE CONNECTIONS. 
 
Cable splicing/terminating personnel shall be licensed electricians who have the minimum continuous 
experience in terminating/splicing medium voltage cable as listed in Item L-108.  The qualifications for 
these airfield lighting cable splicers shall be submitted for review and approval by the Engineer prior to 
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any work.  The Engineer may request sample splices be performed in his presence by the proposed 
personnel to clearly demonstrate that they have the skill and experience to perform this work. Connector 
kits and cables shall be provided in sufficient quantity by the Contractor in demonstrating these 
qualifications at no additional cost to the Owner. 
 
Field-attached plug-in splices using FAA certified L-823 plug and receptacle connector kits, properly sized 
to the cable being used, shall be installed as shown in the plans.  This work shall include the taping and 
heat shrinking.  Refer to Item L-108 for additional requirements. 
 
As an option, the Contractor may utilize enhanced FAA certified L-823 connector kits, such as the 
Amerace 54Super Kit.  These kits do not require taping or heat shrinking.  These kits shall be installed in 
accordance with the manufacturer’s installation requirements.  Note that the mixing of connector kits is 
unacceptable.  The Contractor shall clearly list and submit the connector kits he proposes to utilize on the 
project for approval prior to any field construction work, and he shall only install that type during 
construction unless otherwise noted by the Engineer. 
 
For under 600V cable connections of voltage powered circuits, splices whether direct buried or within an 
underground enclosure shall only utilize approved cast splices, employing a plastic mold and using epoxy 
resin equivalent to that manufactured by 3M Company, or an approved equivalent. 
 

300-3.13 CERTIFICATION AND PERFORMANCE.  Equipment and materials covered by FAA Advisory 
Circulars are referred to by item numbers and approved equipment is listed within the AC 150/5345-53 
Airport Lighting Equipment Certification Program’s monthly Addendum, which contains a complete and 
updated listing of the certified equipment and manufacturers and is listed in the FAA Buy American 
Preference equipment list, which is also updated monthly.  The Contractor shall provide and install new 
certified equipment that works reliably and efficiently with the existing equipment to remain in service. The 
Contractor shall provide any additional accessories and/or appurtenances required to provide fully 
functional electrical systems to the satisfaction of the Owner and Engineer, at no additional cost to the 
Owner. 
 
The Contractor shall ascertain that all lighting system components furnished (including FAA certified and 
approved equipment) are compatible in all respects with each other and the remainder of the new and 
existing systems.  Any non-compatible components furnished by the Contractor shall be replaced at no 
additional cost to the Owner with a similar unit that is approved by the Engineer and compatible with the 
remainder of the airport lighting system. 
 
300-3.14 AS-BUILT DRAWINGS.  The Contractor shall keep one (1) full-sized set of prints for As-Built 
Drawings at the site, in good order, and annotated to show all changes made during the construction 
process. 
 
The Contractor shall locate all underground and concealed work, identifying all equipment, conduit, circuit 
numbers, motors, feeders, breakers, switches, and starters.  The Contractor will certify accuracy by 
endorsement.  As-Built drawings shall be correct in every detail, so Owner can properly operate, 
maintain, and repair exposed and concealed work. 
 
The As-Built drawings shall indicate all control system labeling and marking. 
 
The Contractor shall store the As-Built drawings on the site.  Drawings shall not be rolled.  Make 
corrections, additions, etc., with pencil, with date and authorization of change. 
 
As-Built drawings must be submitted to Engineer before project will be accepted. 
 
Minor deviations from the Plans and Specifications shall be as approved by the Engineer. 
 
Upon completion of the installation, the Contractor shall adjust the systems to the satisfaction of the 
Engineer. 
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300-3.15 TESTING. 
 
General Electrical Testing:  Perform each visual and mechanical inspection and electrical test stated in 
NETA Acceptance Testing Specification and certify compliance with test parameters.  Tests shall be 
conducted in the presence of the Engineer and shall be to his/her satisfaction.  Correct malfunctioning 
units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units 
and retest.  Perform infrared scan tests and inspections of service and power distribution equipment at 
the respective hangars and provide reports.  Electrical equipment will be considered defective if it does 
not pass tests and inspections.  Reports shall include notations of deficiencies, remedial action taken and 
observations after remedial action. 
 
System and Equipment Testing:  All installations shall be fully tested by continuous operation for not less 
than 24 hours as completed systems prior to acceptance.  These tests shall include the functioning of 
each control not less than 10 times. 

 
Test equipment and instruments utilized by the Contractor shall have been calibrated following the 
manufacturer’s recommended schedule to verify their accuracy prior to performing the testing work.   The 
Contractor shall provide instrument calibration certificates on test equipment when requested by the 
Engineer.  Retesting work due to inaccurate or defective instruments shall be performed by the 
Contractor to the satisfaction of the Engineer at no additional cost to the Owner. 
 

a. Regulator Calibration: 
 
The Contractor shall check and calibrate both new and existing regulators utilizing the 
enclosed “Constant Current Regulator Calibration Report”. Refer to the material section 
on constant current regulators for additional requirements. 
 
New regulators are calibrated at the factory prior to shipping, while existing regulators 
typically need checks and calibrations on a routine basis so that they do not get out of 
tolerance. The intent is to check and/or calibrate these regulators using a high accuracy 
meter prior to energizing and placing the airfield lighting system in service. 
 
Utilize a high accuracy true RMS ammeter with high accuracy clamp-on current probe 
when making these measurements (use round type probes, accuracy + or – 2% required, 
sized per the cable diameter and circuit ampacity to achieve the best accuracy). Adjust 
regulators per manufacturer’s instructions to meet the output currents on each brightness 
step as listed in Tables 5-2 and 5-3 in AC 150/5340-26. 
 

b. Megger Testing: 
 

The Contractor shall perform megger testing on each existing regulator circuit prior to any 
work on the electrical system.  This information shall be recorded and documented by the 
Contractor and submitted to the Engineer.  The Contractor shall perform megger tests on 
each regulator circuit after the acceptance test period.  This acceptance test information 
shall be recorded and documented by the Contractor and submitted to the Engineer.  
Megger test shall be performed in accordance with the requirements of Item L-108. 
 
The Contractor shall submit his initial megger test reports on the enclosed “Insulation-
Resistance Test Report” form prior to any work on the electrical system.  This report shall 
be submitted to the Engineer and approved by the Owner prior to Contractor proceeding 
with his work. 
 
After final acceptance testing has been completed, the Contractor shall complete and 
submit his final megger test reports to the Engineer and insert copies of the initial and 
final megger test reports in the Operation and Maintenance Manuals. 
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Megger testing shall be performed using an insulation meter, such as a Fluke 1507 
Insulation Resistance Multimeter, Ideal 61-797 Digital Insulation Meter, or approved 
equal having an insulation test range up to 10 Gigohms or greater. 
 
Insulation resistance testers for 5kV series circuits shall utilize the 1000V DC source 
output for testing.  The test equipment shall be submitted for review and approval by the 
Engineer prior to performing the tests. 
 
The Contractor shall be responsible to maintain an insulation resistance equal to 
minimum 80% of the initial testing value through the end of the contract warranty period.  
This requirement is based on AC 150/5340-26C which states that resistance values 
inevitably decline over the service life of the circuit and that a 10-20 percent decline per 
year is considered normal.  Note that AC 150/5340-26C cancels AC 150/5340-26B; thus, 
refer to the current edition of the maintenance AC for requirements in this project.  

 
For existing circuit insulation resistance requirements, refer to “Existing Circuits” section 
of Item L-108. 
 
The insulation resistance to ground for 600V rated cables shall be not less than 
100 Megohms when measured per NETA standards. 
 
The installations shall be tested in operation as a completed unit prior to acceptance. 
Tests shall include taking megger and voltage readings in accordance with 
manufacturer’s requirements.  Testing equipment shall be furnished by the Contractor.   

 
c. Ground Rod Impedance Testing: 

 
The enclosed “Ground Rod Impedance Test Report” form shall be used, and testing shall 
be performed in the presence of the Engineer. 
 
As-Built drawings shall indicate the location of all installed ground rods.  Each ground rod 
shall have a unique identifier that corresponds with its submitted ground impedance test 
report.   
 
Three-pole fall-of-potential testers that can measure the ground resistance of a ground 
rod using auxiliary electrodes (staked testing), such as a Fluke 1621 Earth Ground 
Tester, shall be used for testing individual dedicated equipment ground rods at fixtures 
and equipment, or for testing isolated counterpoise ground rods not yet connected to the 
counterpoise wire. 
 
Clamp-on testers that can measure the ground resistance of a ground rod without using 
auxiliary ground rods (stakeless testing), such as a Fluke 1630 Earth Ground Clamp 
Meter or approved equal, shall be used for testing counterpoise ground rods which have 
already been connected to the counterpoise wire, or ground ring ground rods which have 
already been connected to the established ground ring system. 
 
Ground impedance test equipment shall be submitted for review and approval by the 
Engineer prior to performing the tests. 
 
If the ground rod’s impedance exceeds 25 ohms, an additional rod shall be driven in a 
location suitable and approved by the Engineer.  However, the additional rod must satisfy 
the requirements of NEC 250.53 and not be less than 6 feet away from any other ground 
rod electrode.  Additional ground rods shall not be measured for separate payment but 
shall be considered subsidiary to the counterpoise or respective equipment pay item. 
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The Contractor shall perform additional tests if required and requested by the Engineer at 
no additional cost. 
 
The Contractor shall coordinate with the resident Engineer to approve tests daily before 
proceeding. The Contractor shall fill out a separate test report for each date. Test reports 
shall be submitted weekly to the Engineer. 
 
 

Airport lighting equipment and special systems shall be tested in accordance with applicable FAA 
Advisory Circular requirements and the manufacturer’s installation instructions.  These tests shall also 
include those system requirements listed within AC 150/5340-26 Maintenance of Airport Visual Aid 
Facilities. 
 
300-3.16 INSPECTION FEES AND PERMITS. The Contractor shall obtain and pay for all necessary 
construction permits, licenses, government charges, and inspection fees necessary for prosecution of the 
Work.  Unless otherwise noted, the Contractor shall pay all charges of utility owners for connections for 
providing permanent service to the Work, ready for subsequent utility account transfer to the Owner after 
final acceptance. 
 

300-3.17 WORK SUPERVISION.  
 

State of Texas: The electrical contractor (whether the general contractor or a subcontractor) shall be a 
licensed contractor in the state of Texas having an electrical classification suitable for performing the work 
required in these contract documents. 
 
The Contractor shall designate in writing the qualified electrical supervisor who shall provide supervision 
to all electrical work on this project.  The minimum qualifications for the electrical supervisor shall be a 
master electrician as defined by Texas Electrical Safety and Licensing Advisory Board.  The supervisor or 
his appointed alternate possessing at least a journeyman electrician license shall be on site whenever 
electrical work is being performed.  The qualifications of the electrical supervisor shall be subject to 
approval of the Owner and the Engineer. 
 
All master and journeyman electricians shall be licensed in accordance with Texas Board requirements.  
The website located at https://www.tdlr.texas.gov/electricians/eleclaw.htm publishes the text of this 
statutory requirement.  No unlicensed electrical workers shall perform electrical work on this project.  
Apprentice electricians in a ratio of not more than one apprentice per journeyman electrician will be 
allowed if the apprentices are licensed and actively participating in an apprenticeship program recognized 
and approved by the Texas Electrical Safety and Licensing Advisory Board.  

 
 

METHOD OF MEASUREMENT 
 
300-4.1  The quantity of lockout/tagout and constant current regulator calibration procedures to be paid 
for shall consist of all lockout/tagout procedure work and all constant current regulator calibration work 
completed in place, accepted and ready for operation.  This item does not include measurement for 
constant current regulator equipment. 
 
 

BASIS OF PAYMENT 
 
300-5.1 Payment will be made at the contract unit price for each complete item, measured as provided 
above, and accepted by the Engineer.  This price shall be full compensation for furnishing all materials and 
for all preparation, assembly, and installation of these materials, and for all labor, equipment, tools, and 
incidentals necessary to complete this item to the satisfaction of the Engineer. 
 
Payment will be made under: 
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Item SS-300-5.1 Lockout/Tagout and Constant Current Regulator Calibration Procedures – per 

Lump Sum 
 
 

 
MATERIAL REQUIREMENTS 

 
Commercial Item Description A-A-59544 Cable and Wire, Electrical (Power, Fixed Installation) 
 
Fed. Spec. W-C-1094 Conduit and Conduit Fittings; Plastic, Rigid 
 
Fed. Spec. W-P-115 Panel, Power Distribution 
 
Fed. Std. 595 Colors 
 
Underwriters Rigid Metal Conduit  
Laboratories  
Standard 6 
  
Underwriters Fittings for Conduit and Outlet Boxes  
Laboratories  
Standard 514 
 
Underwriters Laboratories Schedule 40 and 80 Rigid PVC Conduit (for Direct Burial) 
Laboratories     
Standard 651 
 
Underwriters Intermediate Metal Conduit  
Laboratories  
Standard 1242 

 
CFR 1910 Occupational Safety and Health Regulations 
 
CFR 1926 Safety and Health Regulations for Construction 
 
ANSI/IEEE C2 National Electrical Safety Code 
 
NFPA 70  National Electrical Code (NEC) 
 
NFPA 70E  Standard for Electrical Safety in the Workplace 
 
NFPA 101  Life Safety Code 
 
NFPA 780 Standard for the Installation of Lightning Protection 

Systems 
 
29 CFR 1910 Occupational Safety and Health Standards (OSHA) 
 
29 CFR 1926 Safety and Health Regulations for Construction 
 
Jaquith Industries, Inc. The Design, Installation, and Maintenance of In-

Pavement Airport Lighting 
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FAA ADVISORY CIRCULARS 
 

AC 150/5300-13 Airport Design 
 
AC 150/5340-18 Standards for Airport Sign Systems   
 
AC 150/5340-26 Maintenance of Airport Visual Aid Facilities 
 
AC 150/5340-30 Design and Installation Details for Airport Visual Aids 
 
AC 150/5345-3 Specification for L-821 Panels for Control of Airport 

Lighting 
 
AC 150/5345-5 Specifications for Airport Lighting Circuit Selector Switch 
 
AC 150/5345-7 Specification for L-824 for Underground Electrical Cable 

for Airport Lighting Circuits 
 
AC 150/5345-10 Specification for Constant Current Regulators and 

Regulator Monitors 
 
AC 150/5345-26 Specification for L-823 Plug and Receptacle, Cable 

Connectors 
 
AC 150/5345-28 Standard for Precision Approach Path Indicator (PAPI) 

Systems 
 
AC 150/5345-39 Specification for L-853 Runway and Taxiway 

Retroreflective Markers 
 
AC 150/5345-42 Specification for Airport Light Base and Transformer 

Housings, Junction Boxes, and Accessories 
 
AC 150/5345-44 Specification for Taxiway and Runway Signs 
 
AC 150/5345-46 Specification for Runway and Taxiway Light Fixtures 
 
AC 150/5345-47 Isolation Transformers for Airport Lighting Systems 
 
AC 150/5346-49 Specification L-854, Radio Control Equipment 
 
AC 150/5345-51 Specification for Discharge-Type Flashing Light 

Equipment 
 
AC 150/5345-53 Airport Lighting Equipment Certification Program 
 
AC 150/5345-56 Specification for L-890 Airport Lighting Control and 

Monitoring System (ALCMS) 
 

END OF ITEM SS-300 

 



 

SS-300-18 
 

CONSTANT CURRENT REGULATOR CALIBRATION REPORT 

 

Standard Requirements: FAA AC 150/5340-26 (latest edition) Maintenance of Airport Visual Aid Facilities 
 
Owner / Sponsor: ________________________  Engineer: Garver, LLC ____________________  
 
Airport: _________________________________  Contractor:  ____________________________  
 
Project Title:  ____________________________  Garver Project Number: ___________________  
 
Vault ID / Location:  _______________________  Date:  _________________________________  
 
Weather / Site Conditions: __________________            Last Two Weeks of Rain: _____________inches 
 
Constant Current Regulator #:  ______________  Serves: ________________________________ 
 
                                                                               Completed Comments 
 
1. Check all control equipment for proper operation.   __________________________  
 
2. Perform short-circuit test. Record results and   __________________________   
 recalibrate if necessary. 
 
3. Perform open-circuit test on regulators with open   __________________________   

circuit protection. Open circuit protective device 
should de-energize the regulator. Record results. 
 

4. Check and record regulator input voltage and current.   __________________________   
 
 Input Voltage:  _______  Input Current:  _______  
 

5. Check and record regulator output load.   __________________________   
(ONLY if regulator has monitoring package) 
 
 Volt-Amperes:  _______  
 

6. Check and record output current on each brightness   __________________________   
step. If output current is outside of the allowable range,  
adjust the regulator’s on-board potentiometer to  
re-calibrate the output current within the allowable range.  
Re-record the new output current on this form. 

 
 3-Step CCR 5-Step CCR 
  
 B10: _____   B30: _____   B100: _____ 1: _____   2: _____   3: _____   4: _____   5: _____  
 
Nominal:  4.8A              5.5A                6.6A               2.8A          3.4A         4.1A          5.2A         6.6A 
 
 
Tested By:  ________________________________  (Signature and Date) 
 
 
Test Equipment:  ________________________________  (Manufacturer and Model No.) 
 
 
Engineer Witness:  ________________________________  (Signature and Date) 
 
 
Owner / Sponsor Witness:  ________________________________  (Signature and Date) 



 

SS-300-19 
 

INSULATION RESISTANCE TEST REPORT 

 

Owner / Sponsor: ________________________  Engineer: Garver, LLC ____________________  
 
Airport: _________________________________  Contractor:  ____________________________  
 
Project Title:  ____________________________  Garver Project Number: ___________________  
 
Vault ID / Location:  _______________________  Date Initial / Final Tests:  __________________  
 
Weather / Site Conditions (Initial Test): ___________________ Last Two Weeks of Rain:________inches 
 
Weather / Site Conditions (Final Test): ___________________ Last Two Weeks of Rain:________inches  
 

  Initial Test Results Final Test Results 

 
Circuit Designation 

and Color Code 
Regulator 
Size (kW) 

Megger Reading Before 
Field Work (Megohms) 

Regulator 
Size (kW) 

Megger Reading After 
Field Work (Megohms) 

1      

2      

3      

4      

5      

6      

Tested By:   

Test Equipment:   

Engineer Witness:   

Owner/Sponsor Witness:   

 
Provide signature/date and manufacturer/model no. as required in the fields above. 

 

 
Initial Test Record – Owner Disposition 

 
 
Owner / Sponsor:  ________________________________   (Signature and Date) 
 
Check one only:  Proceed with Installation   Hold 



 

SS-300-20 
 

GROUND ROD IMPEDANCE TEST REPORT 

 

Owner / Sponsor: ________________________  Engineer: Garver, LLC ____________________  
 
Airport: _________________________________  Contractor:  ____________________________  
 
Project Title:  ____________________________  Garver Project Number: ___________________  
 
Date:  __________________________________  Weather / Site Conditions:  ________________  
 
Fall-of-Potential Style Tester (F): 
 Manufacturer: _____________________  Model #: _______________________________  
 
Clamp-On Style Tester (C): 
 Manufacturer: _____________________  Model #: _______________________________  
 
 

Ground Rod # 
Test 

Equipment 
Style (F or C) 

Impedance 
Value 

(Ohms) 
Ground Rod # 

Test 
Equipment 

Style (F or C) 

Impedance 
Value 

(Ohms) 

      

      

      

      

      

      

      

      

      

      

Tested By:  

Engineer Witness:  

 
Provide signature/date in the fields above. 

 
    Page _____ of ______ 
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ITEM SS-301 ELECTRICAL DEMOLITION AND RELOCATION WORK

DESCRIPTION

301-1.1 This item shall consist of the removal and satisfactory disposal of existing runway and taxiway edge 
lights, in-pavement lights, guidance signs, markers, manholes, handholes, junction structures, racks, pads, 
equipment, poles, towers, shelters, and other incidentals, all of which are not designated or permitted to 
remain, in accordance with this specification, the referenced specifications and drawings, and applicable 
advisory circulars.  This work shall include the removal of indicated equipment, materials, and incidentals 
necessary for a complete item removal, including all restoration work, as a completed unit to the satisfaction 
of the Engineer.

301-1.2 The Contractor shall maintain current copies of all referenced and applicable standards on the job 
site.  The Contractor is responsible to make known to the Engineer any conflict between plans and 
specifications that he observes or of which he is made aware.

301-1.3 This item shall also consist of the relocation of existing lights, signs, systems and incidentals, in 
accordance with this specification, the referenced specifications and drawings, and applicable advisory 
circulars.  This work shall include the removal and storage of indicated equipment and materials, and 
reinstallation at the new location, including all incidentals necessary for a complete relocation, as a 
completed unit to the satisfaction of the Engineer.

MATERIALS

301-2.1 All backfill and repair materials used in electrical demolition, repair and restoration work shall 
comply with the referenced specifications and be approved by the Engineer. 

Airport lighting equipment and materials shall meet the requirements outlined in Item SS-300.

CONSTRUCTION METHODS

301-3.1 GENERAL.  No demolition shall be started until the removal and/or relocation work has been laid 
out and approved by the Engineer.  All material shall be disposed of off-site.  All hauling and disposal will 
be considered a necessary and incidental part of the work.  Hauling cost shall be considered by the 
Contractor and included in the contract unit price for the pay of items of work involved.  No payment will 
be made separately or directly for hauling on any part of the work.

Equipment removal shall typically include removing the equipment and its accessories, removing 
foundations/pads, removing existing conduits, conductors and appurtenances, removal of conduit to 
below grade, and removal of existing circuits back to source.  The work shall include restoring the area to 
match existing, including filling and tamping all holes with earth, and clearing and leveling the site.

The Contractor shall remove all existing underground cable, which is unused or rendered unusable by this 
project, when such is exposed or made accessible during this work.  All such wiring removed shall become 
property of the Contractor and shall be immediately removed from the project. Wiring in conduit shall be 
removed as indicated or if new wiring is shown to be installed in its place.  Existing wiring shall not be 
reused or reinstalled.

Wiring not exposed shall be abandoned in place, if a reasonable effort will not remove it.  No measurement 
or payment will be made for this cable removal work.  Damage to turf or other systems will not be permitted 
to salvage or retrieve existing cable.

Any damage to electrical equipment, systems, structures, conduits, cables, and accessories or other 
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utilities, designated to remain in place, shall be repaired or replaced expeditiously at no additional cost to 
the Owner and to the satisfaction of the Owner and Engineer.

Holes, ditches, or other abrupt changes in elevation caused by the removal operations that could obstruct 
drainage or be considered hazardous or unsightly shall be backfilled, compacted, and left in a 
workmanlike condition.

Trenches or voids resulting from the removal or demolition of existing electrical equipment or other 
structures shall be filled with approved material placed in layers in accordance with Item Tx-132.

Concrete foundations and pads to be removed shall be obliterated full depth.

301-3.2 REMOVAL AND/OR RELOCATION OF LIGHT FIXTURES AND EQUIPMENT.  Light fixtures and 
other equipment which are to be removed shall be carefully excavated.  All concrete bases and concrete 
anchors shall be removed by the Contractor.  The removed lights, guidance signs, isolation transformers 
and wiring harnesses shall then be given to the Owner, or properly disposed of if so directed by the Owner.  
The ground around the removed lighting equipment shall be backfilled and properly compacted.  Light 
fixtures and equipment which are to be relocated shall be stored on site and reinstalled with new lamps, 
new transformers, and all other new required accessories as indicated in the plans.

301-3.3 REMOVAL OF EXISTING EQUIPMENT. The Contractor shall carefully remove all salvageable 
equipment as indicated in the plans.  Any equipment that is damaged during the removal and/or relocation 
operation shall be subject to a reduction in payment for removal and/or relocation of the equipment.  All 
equipment that is removed during this project shall be transported to a site on the Airfield or removed from 
the Airfield and properly disposed of as directed by the Owner and the Engineer.

301-3.4 RELOCATION OF EXISTING EQUIPMENT.   Existing equipment that is to be relocated shall be 
carefully disconnected from the existing electrical system. The equipment shall be stored on site in an 
enclosed area protected from the weather as directed by the Owner and Engineer.  The Contractor shall 
remove existing concrete bases and shall backfill and compact these areas to match existing.  The electrical 
power circuit shall be field located and extended to the new installation location unless otherwise noted in 
the Plans.  Coordinate the extension of the electrical service with the extension of the electrical duct serving 
the equipment and install duct, splice and cable markers to mark the new complete route.

Refer to the plans for additional installation requirements concerning the relocation of existing lights, 
signs, systems and incidentals.

Any equipment that is damaged during the relocation operation shall be subject to a reduction in payment 
for removal and/or relocation of the equipment.  

Any equipment that is damaged during the relocation operation shall be repaired or replaced by the 
Contractor at his expense to the satisfaction of the Owner and Engineer.

301-3.5 CLEARING OF EXISTING DUCT BANKS OR CONDUITS.   Where new cable is to be installed in 
an existing duct bank or conduit, the full length of the duct bank or conduit shall be cleared of debris by 
mechanical means before installation of the new cable.  Acceptable means of clearing existing duct banks 
or conduits may include using a mandrel, “hydro-jetting” method, or “roto-rooting” method as approved by 
the Engineer.  

Where existing cables are being removed from an existing duct bank or conduit and replaced with new 
cables, the Contractor shall use the existing cable to clear the conduit and to pull in the new cable.  No 
separate payment will be made for clearing these duct banks or conduits or for the existing cable removal.  
Clearing of these existing duct banks or conduits is incidental to the cable pay item unless otherwise noted.

METHOD OF MEASUREMENT 
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301-4.1 The quantity of existing lights or guidance signs, removed, to be measured under this item shall be 
the number of each complete unit removed, and accepted by the Engineer.  

This item shall include removing and storing the existing equipment as directed by the Engineer.

Where the light base and concrete structure are indicated to be removed or demolished, the item shall 
include restoring the area to match existing, including removing the complete concrete item, filling and 
tamping all holes with earth, and clearing and leveling the site.

Where the light base and concrete structure are to remain, a new blank cover shall be installed for 
protecting the light base during the construction work. Blank covers shall be removed when the existing 
equipment is reinstalled and given to the Owner after completion of construction work in the respective 
area.

301-4.2  The quantity of existing lights or guidance signs, relocated, to be measured under this item shall be 
the number of each complete unit removed, stored, and reinstalled at the new location, complete with new 
isolation transformer, new lamps, new concrete bases and cans, new base plates, new cover plates, new 
gaskets, new frangible couplings, new bolts and washers, new connectors, new safety ground rods, and 
new appurtenances, as completed units in place, ready for operation, and accepted by the Engineer.  

BASIS OF PAYMENT

301-5.1 Payment will be made at the contract unit price for each complete item, measured as provided 
above, and accepted by the Engineer.  This price shall be full compensation for furnishing all materials and 
for all preparation, assembly, and installation of these materials, and for all labor, equipment, tools, and 
incidentals necessary to complete this item to the satisfaction of the Engineer.

Payment will be made under:

Item SS-301-5.1 Existing Electrical Handhole, Relocated –per Each

Item SS-301-5.2 Existing Concrete Encased, Electrical Junction Structure, Removed –per Each

Item SS-301-5.3 Existing Base Mounted Guidance Sign, Removed -- per Each

Item SS-301-5.4 Existing Base Mounted Edge Light, Removed  -- per Each

Item SS-301-5.5 Existing L-861T Base Mounted Taxiway Edge Light, Relocated -- per Each

END OF ITEM SS-301
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ITEM SS-310 AIRPORT LIGHTING SYSTEMS

DESCRIPTION

310-1.1 This item shall consist of furnishing and installing airport runway and taxiway edge lighting systems, 
retroreflective markers, guidance signs, runway centerline and touchdown zone lighting systems, other 
taxiway lighting systems, and other approach lighting aid systems, in accordance with this specification, the 
referenced specifications and drawings, and applicable advisory circulars.  The system shall be installed at 
the locations and in accordance with the dimensions, design and details shown on the plans.  This work 
shall include the furnishing of all equipment, materials, services and incidentals necessary to place it in 
operating condition as a completed unit to the satisfaction of the Engineer.

310-1.2 The Contractor shall maintain current copies of all referenced and applicable standards on the job 
site.  The Contractor is responsible to make known to the Engineer any conflict between plans and 
specifications that he observes or of which he is made aware.

EQUIPMENT AND MATERIALS

310-2.1 GENERAL.

a. Airport lighting equipment and materials shall meet the requirements outlined in Item SS-300 
and the applicable Item L Series Specifications.

b. For pre-cast or prefabricated concrete encased light base installations, the Contractor shall 
submit and coordinate the construction of the proposed pre-cast units with the Engineer onsite to review 
and approve the construction process.  The Contractor shall submit his proposed installation process for 
review and approval by the Engineer.  The Contractor shall provide additional items and work if required 
and requested by the Engineer for the construction and installation of the pre-cast units at no additional cost 
to the Owner.

Pre-cast or prefabricated concrete encased light bases may only be assembled at the 
Contactor’s staging area at the airport to allow the Engineer to check and approve all such construction 
items.  Pre-cast bases assembled offsite will not be allowed.

310-2.2 GUIDANCE SIGNS.    Guidance signs shall be L-858(L), meeting the criteria set forth in 
AC 150/5345-44, Specification for Taxiway and Runway Signs, and suitable for base mounting.  Each unit 
shall be furnished with the required panels, mounting assemblies, frangible couplings, transformer, intensity 
control, identification tag, metal tethers, fasteners and safety ground rods.

Style 2 and Style 3 signs shall meet the luminance requirements in AC 150/5345-44 throughout the current 
ranges of the associated series circuit.

Guidance signs shall have an integral on/off switch for airport maintenance use.

Signs shall be furnished with permanent type nameplates that are both weather and sunlight resistant.  
Nameplates which are completed with ink markers or similar methods will not be accepted.

Refer to the guidance sign index in the Plans for information on each sign’s size, style, class and mode.

The complete sign installation shall be designed to withstand a 200-mph wind load.

310-2.3 ISOLATION TRANSFORMERS.  New isolation transformers shall be Type L-830 and have a 
wattage rating suitable for the wattage of the fixture and sign lamps.  The transformer shall be listed in FAA 
Circular AC 150/5345-47.  
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CONSTRUCTION METHODS

310-3.1 GENERAL.  The installation and testing details for the lighting system shall be as specified in the 
applicable advisory circulars.

The Contractor is responsible for all surveying and measurement which is required to accurately position 
and aim airfield lighting systems and equipment.

Airfield lighting systems and equipment that are improperly installed shall be removed and re-installed 
correctly as directed by the Engineer.  No payment will be made for the removal and reinstallation of airfield 
lighting systems and equipment improperly installed.  All remedial work shall be to the satisfaction of the 
Engineer.

310-3.2 LIGHTING LAYOUT PLANS.  The Contractor shall stake the airfield lighting systems, prior to 
installation of any trench, cable or lighting apparatus.  The intent is to stake the installation at the locations 
indicated, noting any deviation from plan dimensions to the Engineer prior to installation.  The Contractor 
shall obtain the services of an experienced and licensed surveyor to perform this work.

The Engineer shall provide electronic CADD files to the Contractor for this staking work.  The Contractor 
shall stake the items and his surveyor shall provide a CADD file submittal back to the Engineer.  Based 
upon this submittal, the Engineer shall coordinate and provide directions on any adjustments necessary to 
meet existing field condition requirements and comply with FAA Advisory Circular requirements on the 
layout and spacing of equipment.

The Contractor and his surveyor shall then make any electronic CADD file spacing adjustments and/or field 
staking adjustments prior to installation at no additional cost to the Owner.

Refer to General Provisions Section 50 Control of Work for additional construction layout and staking 
requirements.

310-3.3 PLACING THE EQUIPMENT.  The equipment shall be mounted on concrete pads as shown in the 
plans.  Secure the equipment and make all final connections. 

310-3.4 MOUNTING, LEVELING, AND AIMING.  The concrete support to which the equipment is fastened 
shall be accurately leveled before mounting the equipment.  The units shall be properly aimed, as 
recommended by the manufacturer of the supplied equipment.  This adjustment shall be accomplished 
using factory-approved aiming devices and techniques.  

310-3.5 PLACING LIGHTS.  All equipment shall be installed at locations indicated in the plans.  Lights shall 
be laid out by locating the two control points by station as indicated on the plans and measuring the 
indicated individual separation distances.  Light bases shall be located within 1 inch +/- longitudinally and 
0.5 inches +/- transversely of the location indicated unless deviation is approved by the Engineer.  
Excavation for installation of light bases shall be backfilled with at least 4 inches of granular leveling course, 
as approved by the Engineer.  Fixture height shall be as indicated on the Drawings. 

For pre-cast or prefabricated concrete encased light base installations, a leveling course of sand shall be 
placed in the bottom of the excavated hole, sufficient for accurately installing, leveling and placing the lights 
in accordance with the requirements in this specification and AC 150/5340-30.  Concrete encased light 
bases shall be allowed to cure a minimum of 7 days prior to installation.

Utilize a bubble level device to level all light fixtures in the horizontal light plane during the day, and then 
check at night to ensure uniformity in light output.

Provide factory-approved alignment tools and aiming devices to properly level and align fixtures as required 
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by the FAA Advisory Circulars and manufacturer’s installation instructions.  After all light fixture installations 
are completed and accepted by the Engineer, these alignment tools and aiming devices shall become 
property of the Owner and shall be delivered and stored as directed by the Owner.

310-3.6 PLACING SIGNS.    All signs shall be installed at the approximate location indicated in the plans.  
The specific requirements for sign location are specified in AC 150/5340-18, Standards for Airport Sign 
Systems.  Specific requirements of this AC are also shown on the Plans.  Signs shall be located within 1 
inch +/- longitudinally or 0.5 inches +/- transversely of the required location unless deviation is approved by 
the Engineer.  The locations for the signs shall be staked by the Contractor and approved by the Engineer 
before installation begins.  

Provide single module signs with one tether.  Provide multiple module signs with a tether at both ends.

310-3.7 TRANSFORMER INSTALLATION.  The transformer for base mounted fixtures shall be placed 
inside the base.  The transformer for stake mounted fixtures shall be located uniformly as shown on the 
plans.  The primary cable connections shall be made with L-823 connectors as described in Item L-108 and 
have 3 feet of slack cable.  The secondary leads connected to the lamp leads by means of a disconnecting 
plug and receptacle provided with the unit, and this joint shall not be taped.  The secondary joint shall be 
fastened with a holding ring provided for this purpose.

310-3.8 UNIT ASSEMBLY.  All electrical equipment, including edge lights, guidance signs and other 
visual aid units shall be assembled in accordance with the manufacturer's installation procedures.  Anti-
seize compound shall be used on all screws, nuts, and threads, including frangible coupling threads.  If 
coated bolts are used (ceramic metallic/fluoropolymer coating), then do not apply anti-seize compound.

Provide and install all spacers, shims, and gaskets as required, and verify they are in place before installing 
the light fixture on the base.

Bolts and washers for new and existing bases shall be new.  Do not reuse existing hardware.  

The minimum thread engagement into top flange of the base shall be 0.5 inches.  

Coordinate recommended torque values with the light fixture manufacturer, light base can manufacturer, 
stainless steel bolts and hardware used, and exact anti-seize compound used, to prevent light base thread 
damage.  Utilize a dial-type torque wrench for accuracy and to prevent over-tightening bolts.  Never use 
impact wrenches/drills when removing or installing bolts.  

310-3.9 IDENTIFICATION NUMBERS.  An identifying number shall be assigned to each light and sign in 
accordance with the plans or as approved by the Engineer and Owner.  This number shall be imprinted with 
reflective black with 1/2" letters on a non-corrosive metal disc 2" minimum diameter and attached to the 
pavement side of the fixture with a metal screw.

310-3.10 TEMPORARY AIRFIELD LIGHTING.  Refer to the Airfield Lighting Phasing Plans and Details for 
additional requirements.  Existing lighting circuits shall remain operational by use of temporary circuits.  New 
lighting circuits shall also be connected and remain operational by use of temporary circuits. This item shall 
include all work to maintain the existing and new lighting circuits during construction and allow all taxiways 
and runways in operation to remain lighted, including that portion through the construction area, as 
indicated in the Phasing Plans and as directed by the Engineer.  

The Contractor shall perform initial field work including location and verification of existing circuits and 
submit plans for the temporary airfield lighting required in each work phase, for review and approval by the 
Engineer and Owner, prior to starting work of that phase. This work shall include megger testing of circuits 
and circuit segments before and after installation and connection of jumpers.  
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The Contractor shall install couplings and other required fittings/appurtenances in conduit systems at last 
pavement joint within each phase for connecting to conduit systems in the next phase, or for connecting 
to existing conduit systems to remain.

310-3.11 TESTING.  The installation shall be tested in operation as a completed unit prior to acceptance. 
Tests shall include taking megger and voltage readings as outlined in Item SS-300 and Item L-108.  Testing 
equipment shall be furnished by the Contractor.  Refer to Item L-108 for additional test requirements.

Tests shall be conducted in the presence of the Engineer and shall be to his/her satisfaction. 

All installations shall be fully tested by continuous operation for not less than 24 hours as completed 
systems prior to acceptance.  These tests shall include the functioning of each control not less than 10 
times.

Equipment and materials covered by FAA Advisory Circulars are referred to by item numbers and 
approved equipment is listed within the AC 150/5345-53 Airport Lighting Equipment Certification 
Program’s monthly Addendum, which contains a complete and updated listing of the certified equipment 
and manufacturers, and is listed in the FAA Buy American Preference equipment list, which is also 
updated monthly.  The Contractor shall provide and install new certified equipment that works reliably and 
efficiently with the existing equipment to remain in service.  The Contractor shall provide any additional 
accessories and/or appurtenances required to provide fully functional electrical systems to the 
satisfaction of the Owner and Engineer, at no additional cost to the Owner.

The Contractor shall ascertain that all lighting system components furnished (including FAA certified and 
approved equipment) are compatible in all respects with each other and the remainder of the new and 
existing systems.  Any non-compatible components furnished by the Contractor shall be replaced at no 
additional cost to the Owner with a similar unit that is approved by the Engineer and compatible with the 
remainder of the airport lighting system.

METHOD OF MEASUREMENT

310-4.1  Temporary airfield lighting shall be measured as a lump sum complete item, including all work 
completed in place and ready for operation, and including the installation, protection, and removal of all 
temporary cables, conduits, lighting, grounding, marking, and associated items and appurtenances, as 
indicated in the Drawings and as directed by the Engineer.

BASIS OF PAYMENT

310-5.1  Payment will be made at the contract unit price for each complete item, measured as provided 
above, and accepted by the Engineer.  This price shall be full compensation for furnishing all materials and 
for all preparation, assembly, and installation of these materials, and for all labor, equipment, tools, and 
incidentals necessary to complete this item to the satisfaction of the Engineer.

310-5.2 Payment will be made at the contract lump sum price for each complete item, measured as 
provided above, and accepted by the Engineer.  This price shall be full compensation for furnishing all 
materials and for all preparation, assembly, and installation of these materials, and for all labor, equipment, 
tools, and incidentals necessary to complete this item to the satisfaction of the Engineer.

Payment will be made under:

Item SS-310-5.1 Temporary Airfield Lighting -- per Lump Sum

END OF ITEM SS-310
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ITEM SS-350 AUTOMATIC GATE OPERATORS

DESCRIPTION

350-1.1 This item shall consist of furnishing and installing gate operator systems, in accordance with this 
specification, the referenced specifications and drawings, and applicable security regulations.  The systems 
shall be installed at the locations and in accordance with the dimensions, design and details shown on the 
plans.  This work shall include the furnishing of all equipment, materials, services, and incidentals necessary 
to place it in operating condition as a completed unit to the satisfaction of the Engineer.

350-1.2 The Contractor shall maintain current copies of all referenced and applicable standards on the job 
site.  The Contractor is responsible to make known to the Engineer any conflict between plans and 
specifications that he observes or of which he is made aware.

EQUIPMENT AND MATERIALS

350-2.1 GENERAL.

a. All equipment and materials covered by the referenced specifications shall be subject to 
acceptance through manufacturer’s certification of compliance with the applicable specification as 
requested by the Engineer.  All equipment and materials in this specification shall meet the requirements 
and be installed in accordance with the Plans and Specifications.  All equipment and materials shall be 
new and meet applicable manufacturer’s standards.  All electrical components shall be UL listed 
products, including gate operator standards UL 325 and UL 991 (latest editions).

b. Automatic gate operator equipment shall be provided from one manufacturer for the gate 
operator system, infrared thru-beam detectors package, photodetectors and reflectors package, transmitter 
safety edge package, and loop detectors and loops.  The intent of this requirement is to minimize 
maintenance and spare parts efforts by the Owner for the new equipment.  Provide the services of a 
factory-authorized service representative to supervise the field assembly and connection of components 
and the pre-testing, testing, and adjustment of the system. The specific type of gate operator shall have 
been in production for a period of not less than three years.  The existing gate operator equipment was 
manufactured by Hysecurity.

c. All materials for gate construction shall meet the requirements of Item F-162 Chain-Link 
Fences.

d. Airport lighting equipment and materials shall meet the requirements outlined in Item SS-
300.

350-2.2 SLIDING GATE OPERATOR.  The existing gate operator for the fuel farm exit gate is a Hysecurity 
gate operator that shall be relocated. 

350-2.3  PRIMARY AND SECONDARY SAFETY PROTECTION PACKAGE.  A complete primary and 
secondary entrapment protection package shall be installed on the gate to cause the gate to reverse if the 
gate strikes an object in its path.  This package shall include infrared thru-beam detectors package, 
photodetectors and reflectors package, transmitter/receiver/edge contacts package, loop detectors 
package, and all required appurtenances for complete installation.

350-2.4 VEHICLE LOOP DETECTOR AND LOOP DETECTOR WIRE.  The vehicle loop detector shall be 
an electronic device that will detect the presence and motion of vehicles that pass over a sensing loop 
embedded in the pavement.  When a vehicle passes over the sensing loop, the detector produces a signal 
that activates the gate operator.  The detector shall be an automatic tuning type with minimum 3 sensitivity 
levels plus sensitivity boost, minimum 3 frequency settings, and relay outputs as required.  The detector 
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shall test for loop faults.  Provide loop detector equipment with all required accessories for a complete 
installation.  The loop detector wire shall be #18 AWG, stranded, copper wire, 600 Volt, Type XLPE 
insulated and UL listed.  Provide matching asphalt or concrete sealant as required.

350-2.5 TIMERS.  Timers shall include maximum run and auto close timers.  The auto close timer shall be 
used to close the gate after a pre-set delay.  The delay shall be adjustable and set as directed by the Owner 
and Engineer during installation and testing.

350-2.6 POWER, CONTROL, AND COMMUNICATION SURGE PROTECTION.   Each gate operator shall 
be equipped with a surge protection module on the incoming AC power lines.  The unit shall have LED 
indication on the integrity of the unit.  Modules shall be rated 120/240-volt, 1 phase, 3 wire, and the surge 
suppression shall be UL 1449 Third Edition Listed.  Furnish and install low voltage, surge suppression 
modules on all control and communication lines to protect all equipment at both ends.

350-2.7 WIRE.  Wire shall be copper Type THHN/THWN-2 of the size indicated on the plans.  Control 
wiring shall be minimum #18 AWG twisted shielded pair.  Furnish and install all power, control and 
communication conductors and cables as required in accordance with the manufacturer’s shop drawings 
and make all final connections.

CONSTRUCTION METHODS

350-3.1 GENERAL. The gate operating system shall be installed at the locations shown on the plans. The 
gate systems shall include all necessary items to provide a fully functional unit.  The Contractor shall 
submit a dimensioned layout plan with conduit placements shown for all components to the Engineer for 
approval.

350-3.2 PRECONSTRUCTION MEETING.  A preconstruction meeting will be held with the Owner, 
Engineer, Contractor, Electrical Subcontractor and an experienced field representative of the gate 
operator system equipment.  This meeting shall be held before any rough-in work begins on site to review 
the plans, to explain details or precautions necessary to assure that all gate operator equipment, 
including general layout and loop layout requirements, will work properly, and to determine that all 
required conduits and wiring are properly laid out.  Scaled plan layout drawings of all equipment shall be 
submitted for review and approval prior to any work.

350-3.3 COORDINATION.  The Contractor shall examine all phases of the work as shown on the 
drawings and as specified herein.  The Contractor shall coordinate between the various trades such that 
the work will be performed in an orderly and efficient manner.

350-3.4 SCHEDULE OF WORK.  All work shall be accomplished during the working time specified.  The 
Contractor shall accomplish his work in such a manner to meet scheduled completion dates and to avoid 
delaying other trades.  Due to the nature of some work and the Owner’s operating schedule, work may 
have to be performed on weekends or late night.  No additional costs to the Owner for this work schedule 
will be considered.

Any work that requires an electrical outage or which might reasonably cause an unintentional electrical 
outage of the airport terminal shall be performed between midnight and 4:00 a.m. and full service 
restored by 4:00 a.m.

All electrical outages shall be scheduled and coordinated with the Airport Manager.  Ten- (10) day written 
notice shall be required before initiating of an outage with twenty-four (24) hour verbal notice also 
required before initiating an outage.  In the written Notice, the Contractor shall state the date of the 
proposed outage, time of start, approximate time of completion and purpose of the outage.  The Airport 
Manager retains the right to cancel any outage and may order the Contractor to restore the system in 
case of an emergency.
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350-3.5 PROTECTING OF MATERIALS.  The Contractor shall provide proper storage as required to 
adequately protect all materials stored at the job site.  Failure to comply with this requirement may be 
cause for the rejection or replacement of some or all the materials.

350-3.6 WORKMANSHIP.  Work shall be performed neatly and carefully by craftsmen skilled in the trade 
involved.  Faulty or careless work will not be accepted.  Unacceptable work shall be corrected by the 
Contractor at no charge to the Owner.

350-3.7 SPLICING.  Connections shall be made by experienced personnel.  All splicing shall be done in 
splice boxes or junction boxes.  No splices are allowed in conduit.  Underground splices shall be 
waterproof poured resin type as manufactured by 3-M or approved equal.

350-3.8 INCIDENTALS.  The Contractor shall provide all items incidental to the work as shown or required 
to complete the installation. 

350-3.9 SAFETY.  It is incumbent on the Contractor to maintain the integrity of the airport electrical 
system for safe and reliable operation.  The Contractor shall take necessary precautions to avoid damage 
to electric utilities, telephone circuits, and other cables.  Any utility damage done by the Contractor shall 
be repaired as directed by the Utility’s Owner or Engineer at no cost to the Owner. 

350-3.10SURGE PROTECTION.  Provide surge suppression devices to protect all power, control and 
signal lines on all equipment.

350-3.11GATE OPERATOR INSTALLATION.  The Contractor shall install each gate operator as shown 
on the plans and in accordance with the manufacturer’s requirements. Any installation method differing 
from those shown on the plans shall be approved by the Engineer in writing prior to construction.  
Concrete pads shall be 24” in depth with steel reinforcing bars.  Each pad shall have ½” x 6” L bolts 
embedded in the concrete with a minimum of 1” of bolt protruding above the concrete surface or by 
means of ½ inch wedge anchors with 4 to 6 inch penetration.  Each pad shall be finished smooth and 
level.  Each gate operator shall be secured to the pad.  All conduits entering each gate operator shall be 
attached to the gate operator using double lock nuts and grounding bushings.  Each gate operator shall 
be effectively grounded to a dedicated 3/4" x 10’ copper clad steel ground rod with exothermic weld 
connection below grade.

350-3.12VEHICLE DETECTOR INSTALLATION.  The Contractor shall construct saw-cut loops for 
existing pavement installation.  The installation work shall include cutting the loop shape in the pavement, 
laying the loop wire in the slot, pressing in a backer rod to keep the wire compacted and in place, and 
finishing with an approved saw-cut loop sealant to fill the slot and protect the wire.  The Contractor shall 
cut the pavement grooves for the detector loop installation to match dimensions shown on the plans.  

Loop wire shall be free of any cuts or nicks.  Replace any damaged wire.  

The lead wires to the detector at the gate operator shall be twisted together in accordance with the 
manufacturer’s installation instructions.  The complete vehicle detector shall be checked for proper 
operation before sealing pavement cuts.  The loop detectors at the gate operator shall be adjusted per 
manufacturer’s instructions.  

350-3.13GATE OPERATOR MISCELLANEOUS.  

a. Wiring. All power wiring shall be copper conductor with 600V, Type THHN/THWN-2 
insulation and shall be of the sizes indicated on the plans.  All control wiring shall be copper.  Before 
installation of wiring, conduits shall be mandreled to remove all debris from conduits.  No splices or 
connections shall be allowed inside conduit. The Contractor shall furnish all necessary labor and materials 
and shall make complete aboveground electrical connections.

b. Underground Conduit Installation.  Underground conduit shall be installed at the locations 
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shown on the plans and as detailed on the plans.  Where conduit is installed under existing pavement, 
pavement shall be restored to original conditions as detailed on the plans.

c. Exposed Conduit Installation.  Exposed conduit of the sizes shown shall be installed at 
the locations indicated on the plans.  All exposed conduit shall be galvanized rigid steel (GRS) unless 
otherwise noted. All conduits shall be installed to provide for drainage.  Bends shall be either factory made 
or field bent with bending machine intended for that use.  Conduit shall be supported at a minimum of 10-
foot intervals with malleable iron conduit straps.  Perforated iron strap or tie-wire will not be allowed for 
conduit support.  Transition from exposed to underground conduit shall be made using long sweep 90-
degree bends.  Where conduit changes from rigid steel to PVC conduit, suitable PVC-to-steel adapters 
shall be used.  Crushed or deformed conduit shall not be used.  Grounding bushings shall be installed on 
all GRS conduits and connected to the grounding system.

d. Switches.  Switches shall be heavy-duty enclosed safety switches (when available in 
manufacturers catalog) of the sizes indicated on the plans.  Switches shall be non-fusible sized as 
indicated on the plans.  Switches shall have a neutral bus.  Switches shall be installed at the locations 
shown on the plans and as required for disconnecting means on the gate operator.  

e. Power Service. The Contractor shall furnish and install the necessary labor, materials, 
methods and excavation if required to allow installation of the electrical power supply to the gate systems 
shown. This shall include circuit breakers in existing panels, panels, boxes, conduit adapters, finishing 
new wires in new and existing conduits, and re-sealing waterproof entries as required.  The Contractor 
shall determine the location and type of power available and shall reflect all equipment, installation and 
labor to utilize the existing power source in his bid price. 

f. Connections. The Contractor shall install the equipment and make all connections in 
accordance with these Plans and Specifications.  Electrical power and materials as called for in the plans 
shall be brought to and connected with the parking gates and traffic control units in accordance with the 
manufacturer’s requirements.  Provide and install control and signal wiring and make final connections to 
all equipment.

g. Materials.  All equipment and materials shall be installed in accordance with the plans 
and the manufacturer’s recommended instructions and specifications.

h. Adjustments.  Adjust and tune system and test components, wiring, and functions to 
verify that system is fully operational.  Replace malfunctioning or damaged items.  Retest until 
satisfactory performance and conditions required are achieved, including but not limited to, proper 
operation of equipment and controls.  

350-3.14 REMOVAL OF EXISTING EQUIPMENT. The Contractor shall carefully remove all salvageable 
equipment as indicated in the plans.  Any equipment that is damaged during the removal and/or relocation 
operation shall be subject to a reduction in payment for removal and/or relocation of the equipment.  All 
equipment that is removed during this project shall be transported to a location on site or removed from the 
site and properly disposed of as directed by the Owner and the Engineer.

350-3.15 TRAINING.  Provide the services of a factory-authorized service representative to demonstrate the 
system and train Owner’s maintenance personnel in the procedures and schedules involved in operating, 
troubleshooting, servicing, and preventive maintenance of the system.  Provide a minimum of one day (8 
hours) of technician training at a time coordinated with the Owner.  Schedule the training with the Owner at 
least 10 days in advance and notify the Engineer.

350-3.16GATE OPERATOR TESTING. The Contractor shall furnish all the necessary labor and 
equipment for testing the following work:

a. Power wiring 600 volts and less.  Make insulation tests with a “Megger,” demonstrate that 
neither short circuits nor ground faults exist, and that wiring complies with NEC.  Megger testing shall be 
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performed in the presence of the Owner.  Contractor shall document and submit megger test reports that 
include the equipment name, phase or wire number and all observed values for each wire.  The 
Contractor shall perform additional megger tests if required and requested by the Engineer at no 
additional cost.

b. Detector loop resistant tests.  Check that the resistance to ground is no less than 500 
Megohms using a 500V megger.  Utilize manufacturer’s typical test forms to record this data for each 
loop, including the model and make of the megger.  Forms shall be signed and dated by the contractor’s 
representative.  Make all loop tests before installation of the saw-cut sealant.

c. Put entire electrical system in operation, test all equipment, test all safety devices, 
remedy all defects, and make all necessary adjustments.  Demonstrate that the entire system functions 
satisfactorily, as specified, as indicated, and as approved.

d. Schedule and perform an acceptance test of the system for proper operation with the 
Owner and Engineer.  The system equipment shall be considered acceptable after being 100 percent 
operational and after having performed satisfactorily for fourteen (14) continuous business days with no 
down time.

e. The installation shall be tested in operation as a completed unit prior to acceptance.  Tests 
shall include taking megger and voltage readings.  Testing equipment shall be furnished by the Contractor.  
Tests shall be conducted in the presence of the Engineer and shall be to his/her satisfaction. 

f. The Contractor shall conduct a final acceptance operating test for two weeks of continuous 
duty before acceptance. Failure to complete the tests will require restarting the test without use of any spare 
parts. Two failures will be reason to reject the entire gate operator and access control system at no cost to 
the Owner.

350-3.17 WARRANTY. The manufacturer shall furnish his recommended spare parts, installation manual, 
instruction manual, maintenance manuals, and input voltage surge protection.  The system shall be 
warranted for one year from acceptance of the project.  Any failure which occurs in the warranty period shall 
be replaced by new factory tested assemblies at no additional cost to the Owner.  

METHOD OF MEASUREMENT

350-4.1 The quantity of electrically operated gates, to be measured under this item, shall be the number 
of each installed, as completed and accepted units in place, ready for operation, and accepted by the 
Engineer.  The installation shall include gate, existing operator relocated and installed, vehicle loops and 
detectors, mounting posts, primary and secondary safety package equipment, surge suppression 
devices, lightning protection devices, panels, circuit breakers, boxes, enclosures, all required conduits 
and wiring, concrete pads, bollards, and all other required appurtenances.  Cable, conduit and trenching 
required shall be considered subsidiary to the electrically operated gate installation and will not be 
measured for separate payment.

BASIS OF PAYMENT

350-5.1 Payment will be made at the contract unit price for each complete item, measured as provided 
above, and accepted by the Engineer.  This price shall be full compensation for furnishing all materials and 
for all preparation, assembly, and installation of these materials, and for all labor, equipment, tools, and 
incidentals necessary to complete this item to the satisfaction of the Engineer.

Payment includes installation of keypad system, installation of vehicle detectors and loops, installation of 
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safety edge equipment, concrete pads, bollards, asphalt and concrete removal/repair work, and all 
required electrical power equipment, conduit and wiring.  This item shall also include all conduit, wire, and 
other infrastructure work outside and beyond the terminal building required for the establishment of 
electrical services to the gate operator.

Lump sum payments will be based on successful completion of three major portions of the work to the 
satisfaction of the Engineer.

 50% Infrastructure in the ground is completed, including items such as concrete foundations, 
reinforcing, conduits, wiring, etc.

 25% System equipment is installed, equipment is mounted and aimed, support structures 
installed, wires pulled/terminated between equipment items, system energized and tested, 
system is fully functional, ready for commissioning.

 25% System is commissioned and determined to be fully functional to users as approved by The 
Town of Addison.

Payment will be made under:

Item SS-350-5.1 30’ Automatic Sliding Cantilever Gate and Operator System, Installed – per Each

MATERIAL REQUIREMENTS

UL 325 Standard for Door, Drapery, Gate, Louver, and Window Operators and 
Systems

UL 991 Standard for Tests for Safety-Related Controls Employing Solid State 
Devices

END OF ITEM SS-350
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ITEM F-162 CHAIN-LINK FENCE

DESCRIPTION

162-1.1 This item shall consist of furnishing and erecting a chain-link fence in accordance with these 
specifications, the details shown on the plans, and in conformity with the lines and grades shown on the 
plans or established by the RPR.

162-1.2 This item shall consist of the removal of the existing fence, salvage and delivery of the above 
ground materials, and disposal of all concrete.

162-1.3 This item shall consist of the construction of a concrete erosion control strip along the fence, in 
accordance with these specifications and in conformity with the locations, lines and grades shown on the 
plans.

MATERIALS

162-2.1 Fabric. The fabric shall be woven with a 9-gauge black polyvinyl chloride (PVC)-coated steel wire 
in a 2-inch (50 mm) mesh and shall meet the requirements of ASTM F668, Class 2b

162-2.2 Barbed wire. Barbed wire shall be 2-strand 12-1/2 gauge [   zinc-coated   ] [   aluminum-coated   ] 
wire with 4-point barbs and shall conform to the requirements of [      ].

162-2.3 Posts, rails, and braces. Line posts, rails, and braces shall conform to the requirements of ASTM 
F1043 or ASTM F1083 as follows:

 Galvanized tubular steel pipe shall conform to the requirements of Group IA, (Schedule 40) 
coatings conforming to Type A, or Group IC (High Strength Pipe), External coating Type B, and 
internal coating Type B or D.

 Roll Formed Steel Shapes (C-Sections) shall conform to the requirements of Group IIA, and be 
galvanized in accordance with the requirements of ASTM F1043, Type A.

 Hot-Rolled Shapes (H Beams) shall meet the requirements of Group III, and be galvanized in 
accordance with the requirements of ASTM F1043, Type A.

 Aluminum Pipe shall conform to the requirements of Group IB.

 Aluminum Shapes shall conform to the requirements of Group IIB.

 Vinyl or polyester coated steel shall conform to the requirements of ASTM F1043, Paragraph 7.3, 
Optional Supplemental Color Coating.

 Composite posts shall conform to the strength requirements of ASTM F1043 or ASTM F1083. The 
strength loss of composite posts shall not exceed 10% when subjected to 3,600 hours of exposure 
to light and water in accordance with ASTM G152, ASTM G153, ASTM G154, and ASTM G155.

 Posts, rails, and braces furnished for use in conjunction with aluminum alloy fabric shall be 
aluminum alloy or composite.

Posts, rails, and braces, with the exception of galvanized steel conforming to ASTM F1043 or ASTM F1083, 
Group 1A, Type A, or aluminum alloy, shall demonstrate the ability to withstand testing in salt spray in 
accordance with ASTM B117 as follows:

 External: 1,000 hours with a maximum of 5% red rust.

 Internal: 650 hours with a maximum of 5% red rust.

The dimensions of the posts, rails, and braces shall be in accordance with Tables I through VI of Federal 
Specification RR-F-191/3.
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162-2.4 Gates. Gate frames shall consist of black polyvinyl chloride (PVC)-coated steel wire and shall 
conform to the specifications for the same material under paragraph 162-2.3. The fabric shall be of the 
same type material as used in the fence.

162-2.5 Wire ties and tension wires. Wire ties for use in conjunction with a given type of fabric shall be of 
the same material and coating weight identified with the fabric type. Tension wire shall be 7-gauge 
marcelled steel wire with the same coating as the fabric type and shall conform to ASTM A824.

All material shall conform to Federal Specification RR-F-191/4.

162-2.6 Miscellaneous fittings and hardware. Miscellaneous steel fittings and hardware for use with zinc-
coated steel fabric shall be of commercial grade steel or better quality, wrought or cast as appropriate to 
the article, and sufficient in strength to provide a balanced design when used in conjunction with fabric 
posts, and wires of the quality specified herein. All steel fittings and hardware shall be protected with a zinc 
coating applied in conformance with ASTM A153.   Barbed wire support arms shall withstand a load of 250 
pounds applied vertically to the outermost end of the arm.

Miscellaneous steel fittings and hardware for use with PVC-coated fabric shall be coated to match 
the fence fabric in conformance with ASTM F 626.

162-2.7 Concrete. Concrete shall have a minimum 28-day compressive strength of 3000 psi. Any concrete 
placed at or above the ground surface shall contain 3-7 percent air content.

162-2.8 Marking. Each roll of fabric shall carry a tag showing the kind of base metal (steel, aluminum, or 
aluminum alloy number), kind of coating, the gauge of the wire, the length of fencing in the roll, and the 
name of the manufacturer. Posts, wire, and other fittings shall be identified as to manufacturer, kind of base 
metal (steel, aluminum, or aluminum alloy number), and kind of coating. 

162-2.9 TEMPORARY CHAIN-LINK FENCING. Temporary chain-link fencing, as commonly used 
across the industry, shall be erected as existing fence is removed to maintain airport security. The 
contractor is permitted to re-use undamaged material from fence removed on site in order to 
construct the temporary fencing. 

162-2.9 Submittals.

a. Submission. Submittals shall clearly indicate the name, address and location of the authorized 
manufacturer's representative supplying the equipment, including written certification of the representative's 
authorization by the manufacturer and responsible territory. Submittals shall be clearly marked to indicate 
the Specification Number for which the item is being submitted and the complete model number of each 
type of equipment to be furnished. Materials submittals shall be grouped by Specification Number.

b. Warranty. Warranty and service policy for each type of equipment submitted shall be furnished 
with the submittals. This shall include written certification guaranteeing materials to be free of defects for 
one (1) year from date of final acceptance, and shall further guarantee that should any defects appear 
within this period, the equipment will be replaced or repaired to the satisfaction of the Owner and the RPR 
without charge.

c. Final Documentation. After approval of submitted equipment, the contractor shall supply the 
following documentation to the Owner. Six (6) complete sets of documentation shall be supplied for each 
model of equipment.  The documentation shall be securely bound in heavy-duty 3-ring binders. The 
information for each piece of equipment shall be indexed using typewritten label tabs. The spine of each 
binder shall have a typewritten label that indicates the included equipment types.  The documentation shall 
include:

(1) Installation manual

(2) Operation manual

(3) Maintenance manual

(4) Parts list including recommended spare parts
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CONSTRUCTION METHODS

162-3.1 General. The fence shall be constructed in accordance with the details on the plans and as 
specified here using new materials. All work shall be performed in a workmanlike manner satisfactory to 
the RPR. The Contractor shall layout the fence line based on the plans. The Contractor shall span the 
opening below the fence with barbed wire at all locations where it is not practical to conform the fence to 
the general contour of the ground surface because of natural or manmade features such as drainage 
ditches. The new fence shall be permanently tied to the terminals of existing fences as shown on the plans. 
The Contractor shall stake down the woven wire fence at several points between posts as shown on the 
plans.  

The Contractor shall arrange the work so that construction of the new fence will immediately follow the 
removal of existing fences. The length of unfenced section at any time shall not exceed 300 feet (90 m). 
The work shall progress in this manner and at the close of the working day the newly constructed fence 
shall be tied to the existing fence. 

162-3.2 Clearing fence line. Clearing shall consist of the removal of all stumps, brush, rocks, trees, or 
other obstructions that will interfere with proper construction of the fence. Stumps within the cleared area 
of the fence shall be grubbed or excavated. The bottom of the fence shall be placed a uniform distance 
above ground, as specified in the plans. When shown on the plans or as directed by the RPR, the existing 
fences which interfere with the new fence location shall be removed by the Contractor as a part of the 
construction work unless such removal is listed as a separate item in the bid schedule. All holes remaining 
after post and stump removal shall be refilled with suitable soil, gravel, or other suitable material and 
compacted with tampers.

The cost of removing and disposing of the material shall not constitute a pay item and shall be considered 
incidental to fence construction.

162-3.3 Installing posts. All posts shall be set in concrete at the required dimension and depth and at the 
spacing shown on the plans.

The concrete shall be thoroughly compacted around the posts by tamping or vibrating and shall have a 
smooth finish slightly higher than the ground and sloped to drain away from the posts. All posts shall be set 
plumb and to the required grade and alignment. No materials shall be installed on the posts, nor shall the 
posts be disturbed in any manner within seven (7) days after the individual post footing is completed.

Should rock be encountered at a depth less than the planned footing depth, a hole 2 inches larger than the 
greatest dimension of the posts shall be drilled to a depth of 12 inches. After the posts are set, the remainder 
of the drilled hole shall be filled with grout, composed of one part Portland cement and two parts mortar 
sand. Any remaining space above the rock shall be filled with concrete in the manner described above.

In lieu of drilling, the rock may be excavated to the required footing depth. No extra compensation shall be 
made for rock excavation.

162-3.4 Installing top rails. The top rail shall be continuous and shall pass through the post tops. The 
coupling used to join the top rail lengths shall allow for expansion.

162-3.5 Installing braces. Horizontal brace rails, with diagonal truss rods and turnbuckles, shall be 
installed at all terminal posts.

162-3.6 Installing fabric. The wire fabric shall be firmly attached to the posts and braced as shown on the 
plans. All wire shall be stretched taut and shall be installed to the required elevations. The fence shall 
generally follow the contour of the ground, with the bottom of the fence fabric no less than one inch or more 
than 4 inches from the ground surface. Grading shall be performed where necessary to provide a neat 
appearance.

At locations of small natural swales or drainage ditches and where it is not practical to have the fence 
conform to the general contour of the ground surface, longer posts may be used and multiple strands of 
barbed wire stretched to span the opening below the fence. The vertical clearance between strands of 
barbed wire shall be 6 inches or less.
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162-3.7 Electrical grounds. Electrical grounds shall be constructed where a power line passes over the 
fence, at 500-foot intervals, and within 50 feet of every end post. The ground shall be accomplished with a 
copper clad rod 10 8 feet long and a minimum of ¾ 5/8 inches in diameter driven vertically until the top is 6 
inches below the ground surface. A No. 6 solid copper conductor shall be clamped to the rod and to the 
fence in such a manner that each element of the fence is grounded. Installation of ground rods shall not 
constitute a pay item and shall be considered incidental to fence construction. The Contractor shall comply 
with FAA-STD-019, Lightning and Surge Protection, Grounding, Bonding and Shielding Requirements for 
Facilities and Electronic Equipment, paragraph 4.2.3.8, Lightning Protection for Fences and Gates, when 
fencing is adjacent to FAA facilities.

162-3.8 Cleaning up. The Contractor shall remove from the vicinity of the completed work all tools, 
buildings, equipment, etc., used during construction.  All disturbed areas shall be seeded per TX-164. 
Disturbed areas to be seeded outside specified seeding limits shall not be paid for separately 
but considered subsidiary to SS-120.

162-3.9 TEMPORARY CHAIN-LINK FENCING. Temporary chain link-fence shall be installed 
according to the details in the plans. The removal of existing fence shall be considered subsidiary to 
Temporary chain link-fence.

Post holes within natural ground and all disturbed areas shall be filled with material to match the 
surrounding conditions and tamped flush with the surface. 

Bolt holes within existing pavement shall be filled with an epoxy that adheres to ASTM C881 Type IV, 
Grade 1.

162-3.9 Fence and Gate Removal. The existing fence and/or gate material shall not be destroyed during 
removal without prior approval of the Engineer. Existing fence and gates, including fabric, top rails, 
fasteners, posts, and other miscellaneous above ground hardware to be removed will not be reused but will 
delivered to the Owner to a location as directed by the RPR after removal (except for temporary fence 
construction or otherwise specified). Construction requirements shall be as shown on the Plans and/or 
as approved by the RPR. 

Posts shall not be cut off and abandoned in place. Post holes and all disturbed areas shall be filled with 
material to match the surrounding conditions and tamped flush with the surface. The concrete erosion 
control strip shall be removed and disposed of off-site.

Any concrete erosion control strip, concrete structure, poles or other items within 5 feet on each site 
of exiting fence specified to be removed shall be removed and disposed of off-site. The RPR and/or 
engineer shall approve of the removal of any structure before the work takes place. This work shall be 
considered subsidiary to fence removal.

At the point where fence removal stops and existing fence is to remain, the remaining (existing) fence end 
section shall be reconstructed/repaired to provide adequate support and security. At these locations, the 
Contractor shall determine how the fence is to be reconstructed and submit his determination to the RPR 
for approval. End panels will be required at horizontal and vertical deflections in accordance with the 
requirements for the new fence.

162-3.10 Erosion Control Strip. 

a. Subgrade. The subgrade shall be excavated or filled to the required grade. Soft and yielding material 
shall be removed and replaced with suitable material and the entire subgrade shall be thoroughly 
compacted with approved mechanical equipment.  

b. Forms. Forms shall be constructed of metal or wood, free from warp, and of sufficient strength to 
resist springing during the process of depositing concrete. They shall be securely staked, braced, set and 
held firmly to the required line and grade. Forms shall be cleaned and oiled before concrete is placed 
against them.

c. Placing and Finishing. The concrete shall be deposited in the forms upon the wetted subgrade to 
such depth that when it is compacted and finished, the top shall be at the required elevation. It shall be 
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thoroughly consolidated and the edges along the form spaded to prevent honeycomb. The top shall then 
be struck off with a straightedge and tamped or vibrated sufficiently to flush mortar to the surface, after 
which it shall be finished with a wood float to a smooth and even surface.

Transverse joints shall be cut with a ½” jointer at each fence post, or as directed by the RPR.

Plastering will not be permitted but minor defects shall be filled with a cement mortar (1 part Portland 
cement to 2 parts concrete sand) applied with a wood float.

When completed, the concrete shall be properly cured by covering with polyethylene sheets conforming 
to ASTM C171 or a liquid membrane forming compound conforming to ASTM C309, Type 2, or other 
methods approved by the Engineer.

d. Backfilling. After the forms have been removed, the spaces on each side shall be backfilled with 
suitable material, which shall be firmly compacted by means of approved mechanical equipment and neatly 
graded. 

e. Expansion Joints. A space not less than ½” wide shall be left between the sides of the skirt and 
adjacent pavement or other structure and at 100 foot intervals, as directed.  This space shall be filled with 
approved premolded joint filler meeting the requirements of ASTM D1752.

METHOD OF MEASUREMENT

162-4.1 Chain-link fence will be measured for payment by the linear foot. Measurement will be along the 
top of the fence from center to center of end posts, excluding the length occupied by gate openings.

162-4.2 Gates will be measured as complete units.

162-4.2 Temporary Chain-link fence will be measured for payment by the linear foot regardless of 
the source of material. Additional temporary chain-link fence needed or otherwise used during 
construction that is not shown in the plan, shall not be measured for separate payment. Only the 
plan quantity shall be paid for.

Costs associated with the erection, repair and removal of temporary fencing shall be measured and 
paid by the bid item “Temporary Fence.”

162-4.3 Fence removal will be measured for payment by the linear foot. Measurement will be along the 
bottom of the fence from center to center of end posts, excluding the length occupied by gate openings. 

162-4.4 The concrete erosion control strip will be measured by the linear foot measured in the direction of 
the constructed perimeter fence, complete and accepted.

BASIS OF PAYMENT

162-5.1 Payment for chain-link fence will be made at the contract unit price per linear foot.

162-5.2 Payment for vehicle or pedestrian gates will be made at the contract unit price for each gate.

162-5.2 Payment for temporary chain-link fence shall be full compensation for furnishing all 
materials, and for all preparation, erection, installation of these materials, removal of temporary 
fence, repair of post holes, repair of bolt holes and for all labor equipment, tools, and incidentals 
necessary to complete the item.

162-5.3 Payment for fence removal will be made at the contract unit price per linear foot. Payment shall 
include removal, salvage, and delivery of all above ground materials; for removal and disposal of the posts 
and concrete footings; for removal and disposal of concrete erosion control strip; for the backfill of post 
holes and all disturbed areas; and for all labor, equipment, tools, excavation, and incidentals necessary to 
complete the work.

162-5.4  Payment for concrete erosion control strip will be paid for at the contract unit price bid per linear 
foot. Payment shall include furnishing materials, including premolded joint filler; constructing the concrete 
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skirt; excavating and backfilling; and furnishing all equipment, labor, and incidentals necessary to complete 
the work.

The price shall be full compensation for furnishing all materials, and for all preparation, erection, and 
installation of these materials, and for all labor equipment, tools, and incidentals necessary to complete the 
item.

Payment will be made under: 

Item F-162-5.1 8-Foot Black PVC Coated Chain-Link Fence — per Linear Foot

Item F-162-5.2 Temporary Chain-Link Fence — per Linear Foot

Item F-162-5.3 Fence Removal – per Linear Foot

Item F-162-5.4 Concrete Erosion Control Strip – per Linear Foot

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM A121 Standard Specification for Metallic-Coated Carbon Steel Barbed Wire

ASTM A153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A392 Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A491 Standard Specification for Aluminum-Coated Steel Chain-Link Fence 
Fabric

ASTM A824 Standard Specification for Metallic-Coated Steel Marcelled Tension Wire 
for Use with Chain Link Fence

ASTM B117 Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM F668 Standard Specification for Polyvinyl Chloride (PVC), Polyolefin and other 
Organic Polymer Coated Steel Chain-Link Fence Fabric

ASTM F1043 Standard Specification for Strength and Protective Coatings on Steel 
Industrial Fence Framework

ASTM F1083 Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated 
(Galvanized) Welded, for Fence Structures

ASTM F1183 Standard Specification for Aluminum Alloy Chain Link Fence Fabric

ASTM F1345 Standard Specification for Zinc 5% Aluminum-Mischmetal Alloy Coated 
Steel Chain-Link Fence Fabric

ASTM G152 Standard Practice for Operating Open Flame Carbon Arc Light Apparatus 
for Exposure of Nonmetallic Materials 

ASTM G153 Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for 
Exposure of Nonmetallic Materials

ASTM G154 Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp 
Apparatus for Exposure of Nonmetallic Materials
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ASTM G155 Standard Practice for Operating Xenon Arc Light Apparatus for Exposure 
of Nonmetallic Materials

Federal Specifications (FED SPEC)

FED SPEC RR-F-191/3 Fencing, Wire and Post, Metal (Chain-Link Fence Posts, Top Rails and 
Braces)

FED SPEC RR-F-191/4 Fencing, Wire and Post, Metal (Chain-Link Fence Accessories)

FAA Standard

FAA-STD-019 Lightning and Surge Protection, Grounding, Bonding and Shielding 
Requirements for Facilities and Electronic Equipment

FAA Orders

5300.38 AIP Handbook

END OF ITEM F-162
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ITEM M-170 CRACK AND JOINT REPAIR

DESCRIPTION

170-5.1 This item includes the crack sealing and the repair and replacement of existing joint sealants in rigid 
(PCC) pavements using a self-leveling silicone sealant, respectively. The items include the removal of 
existing joint materials, preparation of cracks and joints, and the installation of sealant in the cracks and 
joints. Silicone should not be used to seal flexible pavement to flexible pavement joints.

MATERIALS

170-2.1 Silicone Sealant. The sealant for PCC crack repair and joint replacement will be a one-part 
silicone material formulation capable of being applied with a pressure applicator. The sealant will be a self-
leveling, nonacid producing and cure on exposure to air. The sealant will be a low modulus type, as stated by 
the manufacturer, and meet the following requirements of ASTM D 5893:

Table 1: Silicone Sealant Material Requirements

Physical Requirements ASTM D 5893 Requirements

Cure Evaluation Pass at 21 days

Extrusion Rate (ASTM C 1183) Type S, 50 ml/min. minimum

Tack Free Time (ASTM C 679) 5 hr. maximum

Hardness (ASTM C 661)
              -29°C (-20°F), Type A2
               23°C (73°F), Type 00

25 max.
30 min.

Rubber Properties in Tension
              Ultimate Elongation
              Stress at 150% Elongation

600% minimum
310 K pa (45 psi) max..

Resilience 75% minimum

170-2.2 Basker Rod Material. The backer rod will be compatible with the sealant. The backer rod will be 
non-reactive and non-adhesive with the pavement or the sealant. The backer rod will conform to the 
requirements of ASTM D 5249. The use of a backer rod material or bond breaker in the bottom of the 
joint/crack to be filled is recommended to control the depth of the sealant, to achieve the desired shape 
factor, reservoir width to depth ration, and to support the sealant against indentation and sag. Backer rod 
materials and bond breakers should be compatible with the sealant, should not adhere to the sealant, should 
be compressible without extruding the sealant, and should recover to maintain contact with the joint/crack 
faces when the joint/crack is open. The backer rod will be 25 percent larger in diameter than the width of the 
reservoir.

CONSTRUCTION METHODS

170-3.1 Time of Application – Silicone Sealant.  Joints/Cracks will be sealed as soon after 
completion of the pavement preparation as feasible and preferably before the pavement is opened to 
traffic. The pavement temperature must be above 40°F (4°C) at the time of installation of the coldapplied 
joint/crack sealing material. For new rigid pavement, manufacturers may recommend waiting a period of 3 
weeks for curing prior to sealant application.

170-3.2 Preparation of Joints in Rigid (PCC) Pavements
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a. Removal of Existing Sealant. All existing joint sealants will be removed by plowing or 
use of hand tools. Any remaining sealant / debris will be removed by use of wire brushes or other tools as 
necessary. In some instances, re-sawing the joints may be required. This is only recommended in areas 
where the existing joint faces cannot be thoroughly cleaned to satisfactorily promote the effectiveness 
and adherence of the new sealant. If re-sawing the joints is required, immediately after sawing, the 
resulting slurry will be completely removed from the joint and adjacent area by flushing with a jet of water, 
and by use of other tools as necessary. The joints will be allowed sufficient time to dry prior to re-sealing. 
The joint reservoir width to depth ratio should be as close to 2:1 as practical, with a minimum width of 3/8 
inches preferred, when re-sawing is required. The use of backer material is recommended to obtain the 
desired ratio at the reservoir or as recommended by the sealant manufacturer.

b. Prior to Sealing. Immediately before sealing, the joints will be thoroughly cleaned of all 
remaining laitance and other foreign material. Cleaning will be accomplished by sandblasting. 
Sandblasting will be accomplished in a minimum of two passes. One pass per joint face with the nozzle 
held at an angle directly toward the joint face and not more that 3 inches from it. Upon completion of 
cleaning, the joints will be blown out with compressed air free of oil and water. Only air compressors with 
operable oil and water traps will be used to prepare the joints for sealing. The joint faces will be surface 
dry when the seal is applied. The surface of the installed sealant material will be 1/4-inch to 3/8-inch 
below the existing pavement surface.

170-3.3 Preparation of Cracks in Rigid (PCC) Pavements

a. Removal of Existing Sealant. All cracks will be cleaned of any debris or laitance by use 
of wire brushes or other tools as necessary. In some instances, sawing the cracks may be required. If 
sawing the cracks is required, immediately after sawing, the resulting slurry will be completely removed 
from the crack and 56 September 28, 2007 AC 150/5380-6B Appendix B adjacent area by flushing with a 
jet of water, and by use of other tools as necessary. The crack will be allowed sufficient time to dry prior 
to sealing. When sawing cracks, the reservoir ratio should be 2:1 with a 3/8-inch minimum width 
recommended.

b. Prior to Sealing. Immediately before sealing, the cracks will be thoroughly cleaned of all 
remaining laitance and other foreign material. Cleaning will be accomplished by sandblasting. 
Sandblasting will be accomplished in a minimum of two passes. One pass per crack face with the nozzle 
held at an angle directly toward the crack face and not more that 3 inches from it. Upon completion of 
cleaning, the cracks will be blown out with compressed air free of oil and water. Only air compressors 
with operable oil and water traps will be used to prepare the cracks for sealing. The crack faces will be 
surface dry when the seal is applied. The surface of the installed sealant material will be 1/4-inch to 3/8-
inch below the existing pavement surface.

170-3.4 Installation of Sealants in Rigid (PCC) Pavements. The joint/crack sealant will be applied 
uniformly solid from bottom to top and will be filled without formation of entrapped air or voids. Backing 
rod material will be placed as per sealant manufacturer’s requirements and will be both non-reactive and 
non-adhesive to the pavement and the sealant material. A direct connecting pressure type extruding 
device with nozzles shaped for insertion into the joint will be provided. Any sealant spilled on the surface 
of the pavement, structures and/or lighting fixtures will be removed immediately.

METHOD OF MEASUREMENT

170-4.1 The crack and joint repair will not be measured separately but be subsidiary in the item in 
which it is containted, completed, and accepted.

BASIS OF PAYMENT

170-5.1 Payment for sealing material will not be measured separately but be subsidiary in the item in 
which it is containted. The price shall consider the full compensation for furnishing all materials, for all 
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preparation, delivering, and placing of these materials, and for all labor, equipment, tools, and incidentals 
necessary to complete the item. 

TESTING REQUIREMENTS

ASTM C 661 Standard Test Method for Indentation Hardness of Elastomeric-Type 
Sealants by Means of a Durometer 

ASTM C 679 Standard Test Method for Tack-Free Time of Elastomeric Sealants 

ASTM C 1183 Standard Test Method for Extrusion Rate of Elastomeric Sealants 

MATERIAL REQUIREMENTS

ASTM D 5249 Standard Specification for Backer Material for Use with Cold- and Hot-
Applied Joint Sealants in Portland Cement Concrete and Asphalt Joints 

ASTM D 5893 Standard Specification for Cold Applied, Single Component, Chemically 
Curing Silicone Joint Sealant for Portland Cement Concrete Pavements 

END OF ITEM M-170
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 ITEM M-174 REPAIR OF PAVEMENT DISTRESSES IN RIGID (PORTLAND CEMENT 

CONCRETE) PAVEMENTS

DESCRIPTION 

174-2.1 This item consists of repairing pavement distresses in rigid (Portland Cement Concrete) 

pavements. This work consists of: saw cutting, chipping, and removing the existing unsound PCC 

pavement; cleaning and preparing the area for the repair materials. This work also includes placing, 

vibrating, and finishing the repair material to reconstruct the PCC pavements, in accordance with this 

specification. 

MATERIALS

174-2.1 Concrete Material for Full Slab Repairs. The mix designs shall be in accordance with Item 421 
Hydraulic Cement Concrete of the Texas Department of Transportation Standard Specifications for 
Construction and Maintenance of Highways, Streets, and Bridges, except as modified herein. The mix 
shall be developed using the procedures contained in the Portland Cement Association’s (PCA) 
publication, “Design and Control of Concrete Mixtures”.

a. Type 1 – Conventional Concrete Mixture, Class P. The conventional concrete mixture will 
conform to TxDOT Item 421, Class P. The Class P concrete shall be designed to meet a 
minimum average compressive strength of 5,000 psi at 28 days. This repair method is 
considered a permanent, long term repair as it is typically used for large repair areas requiring 3 
cubic yards or more of mix supplied by a local concrete mixing plant. 

 

174-2.2 Nonabsorbent Board. The nonabsorbent board will be used as a joint form for the joint reservoir 
to be protected. The nonabsorbent board will be a standard 1/2-inch asphalt impregnated fiberboard. For 
joint widths greater than 1/2-inch, the width of the nonabsorbent board will be adjusted to fit the larger 
joint width. 

174-2.3 Curing Compound. The curing compound will be a white pigmented impervious membrane 
conforming to the requirements of ASTM C 309. The curing compound will be of such character that the 
film will harden within 30 minutes after application. 

174-2.4 Joint Seal. The joint seal for the joints in the concrete pavement shall meet the requirements of 
ASTM D 5893, Type SL.

174-2.5 Isolation Joint Filler. Non-extruded premolded compressible material for isolation joints shall 
conform to the requirements of ASTM D1751 and shall be where shown on the plans. The filler for each 
joint shall be furnished in a single piece for the full depth and width required for the joint, unless otherwise 
specified by the Engineer. When the use of more than one piece is required for a joint, the abutting ends 
shall be fastened securely and held accurately to shape by stapling or other positive fastening means 
satisfactory to the Engineer.

174-2.6 Backer Rod. The Backer Rod shall be a non-moisture absorbing, closed-cell, expanded 
polyethylene foam rod. The rod shall be compatible with the sealant and no bond or reaction shall occur 
between the rod and the sealant.

174-2.7 Steel Reinforcement. Reinforcing shall consist of deformed carbon steel bars conforming to 

the requirements of ASTM A615. 

174-2.8 Dowel and Tie Bars. Dowel bars shall be plain steel bars conforming to ASTM A615 and shall 
be free from burring or other deformation restricting slippage in the concrete. Before delivery to the 
construction site each dowel bar shall be epoxy coated per ASTM A1078. The dowels shall be coated 
with a bond-breaker recommended by the manufacturer. Dowel sleeves or inserts are not permitted. 
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Grout retention rings shall be fully circular metal or plastic devices capable of supporting the dowel until 
the grout hardens.

Tie bars shall be deformed steel bars and conform to the requirements of ASTM A615. Tie bars 
designated as Grade 60 in ASTM A615 or ASTM A706 shall be used for construction requiring bent bars.

CONSTRUCTION METHODS 

174-3.1 Removal of Existing Pavement. The existing concrete pavement to be removed shall be freed 

from the pavement to remain by sawing through the complete depth of the slab 1 foot inside the 

perimeter of the final removal limits or outside the dowels, whichever is greater when the limits of removal 

are located on the joints. The pavement between the perimeter of the pavement removal and the saw cut 

shall be carefully broken up and removed using hand-held jackhammers, weighing 30 pounds or less, or 

other light-duty equipment which will not cause distress in the pavement which is to remain in place. The 

Contractor shall have the option of sawing through the dowels at the joint, removing the pavement and 

installing new dowels. Where the perimeter of the removal limits is not located on the joint and there are 

no dowels present, then the perimeter shall be sawcut the full depth of the pavement. The pavement 

inside the sawcut shall be removed by methods suitable to the Engineer which will not cause distress in 

the pavement which is to remain in place. If the material is to be wasted on the airport site, it shall be 

reduced to a maximum size designated by the Engineer. The Contractor’s removal operation shall not 

cause damage to cables, utility ducts, pipelines, or drainage structures under the pavement. Concrete 

slabs that are damaged by under breaking shall be removed. Any damage shall be repaired at the 

Contractor’s expense.

All existing pavement removed shall be disposed of off-site. All hauling will be considered a necessary 
and incidental part of the work. Its costs shall be considered by the Contractor and included in the 
contract unit price for the pay items of work involved. No payment will be made separately or directly for 
hauling on any part of the work.

174-3.2 Limitations on Mixing and Placing. 

a. Full Slab Repairs. No concrete shall be mixed, placed, or finished when the natural light is 

insufficient, unless an adequate and approved artificial lighting system is operated. 

1. Cold Weather. Unless authorized in writing by the Engineer, mixing and concreting 
operations shall be discontinued when a descending air temperature in the shade and away 
from artificial heat reaches 40°F and shall not be resumed until an ascending air temperature 
in the shade and away from artificial heat reaches 35°F.

The aggregate shall be free of ice, snow, and frozen lumps before entering the mixer. The 
temperature of the mixed concrete shall not be less than 50°F at the time of placement. 
Concrete shall not be placed on frozen material nor shall frozen aggregates be used in the 
concrete.

When concreting is authorized during cold weather, water and/or the aggregates may be 
heated to not more than 150°F. The apparatus used shall heat the mass uniformly and shall 
be arranged to preclude the possible occurrence of overheated areas which might be 
detrimental to the materials.

Upon completion of placement operations, the concrete shall be maintained at an ambient 
temperature of at least 50°F for a period of 72 hours after placing and at a temperature above 
freezing for the remainder of the curing time. The Contractor shall be responsible for the 
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quality and strength of the concrete placed during cold weather; and any concrete damaged 
shall be removed and replaced at the Contractor’s expense.

2. Hot Weather. During periods of hot weather when the maximum daily air temperature 
exceeds 85°F, the following precautions shall be taken.

The forms and/or the underlying surface shall be sprinkled with water immediately before 
placing the concrete. The concrete shall be placed at the coolest temperature practicable, 
and in no case shall the temperature of the concrete when placed exceed 90°F. The 
aggregates and/or mixing water shall be cooled as necessary to maintain the concrete 
temperature at or not more than the specified maximum.

The finished surfaces of the newly laid pavement shall be kept damp by applying a water-fog 
or mist with approved spraying equipment until the pavement is covered by the curing 
medium. When necessary, wind screens shall be provided to protect the concrete from an 
evaporation rate in excess of 0.2 psf per hour. When conditions are such that problems with 
plastic cracking can be expected, and particularly if any plastic cracking begins to occur, the 
Contractor shall immediately take such additional measures as necessary to protect the 
concrete surface. Such measures shall consist of wind screens, more effective fog sprays, 
and similar measures commencing immediately behind the paver. If these measures are not 
effective in preventing plastic cracking, paving operations shall be immediately stopped.

Concrete should be continuous moisture cured for the entire curing period and shall 
commence as soon as the surfaces are finished and continue for at least 24 hours. However, 
if moisture curing is not practical beyond 24 hours, the concrete surface shall be protected 
from drying with application of a liquid membrane-forming curing compound while the 
surfaces are still damp.  Other curing methods may be approved by the Engineer.

3. Consolidation. Concrete shall be vibrated with an approved hand-operated immersion 
vibrator. Vibrators shall not be used to transport or spread the concrete. Hand-operated 
vibrators shall not be operated in the concrete at one location for more than 20 seconds. 
Insertion locations for hand-operated vibrators shall be between 6 to 15 inches on centers. 
For each paving train, at least one additional vibrator spud, or sufficient parts for rapid 
replacement and repair of vibrators shall be maintained at the paving site at all times. Any 
evidence of inadequate consolidation (honeycomb along the edges, large air pockets, or any 
other evidence) shall require the immediate stopping of the paving operation and adjustment 
of the equipment or procedures as approved by the Engineer.

4. Finishing. In addition to approved mechanical internal vibrators for consolidating the 
concrete, provide a strike-off and tamping screed and a longitudinal float for hand finishing. 
The screed shall be at least one foot longer than the width of pavement being finished, of an 
approved design, and sufficiently rigid to retain its shape, and shall be constructed of metal or 
other suitable material shod with metal. The longitudinal float shall be at least 10 feet long, of 
approved design, and rigid and substantially braced, and shall maintain a plane surface on 
the bottom. Grate tampers (jitterbugs) shall not be used. 

As soon as placed and vibrated, the concrete shall be struck off and screeded to the crown 
and cross-section and to such elevation above grade that when consolidated and finished, 
the surface of the pavement will be at the required elevation. In addition to previously 
specified complete coverage with handheld immersion vibrators, the entire surface shall be 
tamped with the strike- off and tamping template, and the tamping operation continued until 
the required compaction and reduction of internal and surface voids are accomplished. 
Immediately following the final tamping of the surface, the pavement shall be floated 
longitudinally from bridges resting on the side forms and spanning but not touching the 
concrete. If necessary, additional concrete shall be placed, consolidated and screeded, and 
the float operated until a satisfactory surface has been produced. The floating operation shall 
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be advanced not more than half the length of the float and then continued over the new and 
previously floated surfaces.

5. Surface Texture. The surface of the pavement shall be finished with either a brush or broom, 
or burlap drag for all newly constructed concrete pavements. It is important that the texturing 
equipment not tear or unduly roughen the pavement surface during the operation. Any 
imperfections resulting from the texturing operation shall be corrected to the satisfaction of 
the Engineer.

6. Curing. Immediately after finishing operations are completed and marring of the concrete will 
not occur, the entire surface of the newly placed concrete shall be cured for a 7-day cure 
period in accordance with one of the methods below. Failure to provide sufficient cover 
material of whatever kind the Contractor may elect to use, or lack of water to adequately take 
care of both curing and other requirements, shall be cause for immediate suspension of 
concreting operations. The concrete shall not be left exposed for more than 1/2 hour during 
the curing period.

The entire surface of the pavement shall be sprayed uniformly with white pigmented curing 
compound immediately after the finishing of the surface and before the set of the concrete 
has taken place. The curing compound shall not be applied during rainfall. Hand spraying 
shall be applied with a double application rate to ensure coverage. The curing compound 
shall be of such character that the film will harden within 30 minutes after application. Should 
the film become damaged from any cause, including sawing operations, within the required 
curing period, the damaged portions shall be repaired immediately with additional compound 
or other approved means. Upon removal of side forms, the sides of the exposed slabs shall 
be protected immediately to provide a curing treatment equal to that provided for the surface. 
Curing shall be applied immediately after the bleed water is gone from the surface.

174-3.3 Repair of Distresses in PCC Pavements.

a. Full Slab Repairs. These are considered structural failures and require full-depth repairs. The 
procedures for repairing these types of distresses are as follows:

1. Make full-depth saw cuts at constructed joints. The FAA recommends that full-depth cuts be 
made at a distance of at least 2 feet beyond the limits of the break. Make the saw cuts so the 
repair area is rectangular. 

2. Use appropriate-sized impact equipment (e.g., jackhammer) to remove material within the 
limits of the saw cuts. When using a hoe-ram or removing the concrete by lifting, make a 
second saw cut inside the perimeter cuts to provide expansion. Remove by hand any loose 
materials that remain. During the repair, try to minimize any disturbance to the subgrade soils 
or base materials.

3. Restore subgrade or subbase materials to the base elevation of the panel being repaired by 
using flowable backfill.

4. Use tie-bars consisting of #4 deformed bars (#5 bars for pavements more than 12 inches 
thick) in the faces of the parent panel. Install by drilling into the face and using an epoxy 
bonding agent. Use equidistant spacing of the bars, but do not install them more than 24 
inches apart. When spacing bars, do not allow their ends to overlap with those of other tie-
bars or dowels.

5. Use dowel bars, of the type and size of the existing dowel bars, in the joint that parallels the 
direction of traffic. On aprons and areas where traffic may be oblique to joints, install dowels 
in both joint faces. Dowels are installed by drilling and epoxying. Dowel bars will spaced at 
least one bar spacing away from faces parallel to the dowel bar. Space dowel bar ends at 
least one bar spacing apart at corners of intersecting joints. Oil exposed dowel bar ends prior 
to backfilling with concrete.
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6. Install nonabsorbent board within the limits of the joint seal reservoirs along the adjacent 
concrete panels. When repairing multiple panels, restore the joint seal reservoirs with the 
nonabsorbent filler board.

7. Fill the repair area with concrete, being sure to consolidate the concrete along the limits of 
repair. Exercise caution when working adjacent to existing concrete faces, particularly during 
consolidation, and watch for segregation of the concrete. Finish the surface to match existing 
surface when practical.

8. After the concrete cures, remove the nonabsorbent board by sawing. Reinstall joint seal 
material per specification M-170.

METHOD OF MEASUREMENT

174-4.1 The full slab and partial slab repairs will be measured by the square yard of the specified 

thickness and concrete class for the material in place, completed, and accepted. All work to remove 

the existing material, dispose off-site, prepare the repair area, install necessary dowels and reinforcing 

steel, joint material, labor, and any incidentals to complete the work shall be included.

BASIS OF PAYMENT 

175-5.1 Payment for full slab and partial slab repairs will be made at the contract unit price bid per 

square yard of the specified thickness and concrete class. This price will be full compensation for 
furnishing all materials, for all preparation, delivering, and placing of these materials, and for all labor, 
equipment, tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item M-174-5.1          PCC Pavement Repair (10”) (Class P) – Full Slab – per square yard 

Item M-174-5.2          PCC Pavement Repair (12”) (Class P) – Full Slab – per square yard 

TESTING REQUIREMENTS 

ASTM C 39 Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens 

ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement 

Mortars (Using 2-in. or [50-mm] Cube Specimens) 

ASTM C 882 Standard Test Method for Bond Strength of Epoxy-Resin Systems Used With 

Concrete by Slant Shear 

MATERIAL REQUIREMENTS 

ASTM C 33 Standard Specification for Concrete Aggregates 

ASTM C 309 Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete 

END ITEM M-174 
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ITEM P-152 EXCAVATION, SUBGRADE, AND EMBANKMENT

DESCRIPTION

152-1.1 This item covers excavation, disposal, placement, and compaction of all materials within the limits 
of the work required to construct safety areas, runways, taxiways, aprons, and intermediate areas as well 
as other areas for drainage, building construction, parking, or other purposes in accordance with these 
specifications and in conformity to the dimensions and typical sections shown on the plans.

152-1.2 Classification. All material excavated shall be classified as defined below:

a. Unclassified excavation. Unclassified excavation shall consist of the excavation and disposal of all 
material, regardless of its nature. 

152-1.3 Unsuitable excavation. Unsuitable material shall be disposed in designated waste areas as 
shown on the plans.  Materials containing vegetable or organic matter, such as muck, peat, organic silt, or 
sod shall be considered unsuitable for use in embankment construction. Material suitable for topsoil may 
be used on the embankment slope when approved by the RPR. Undercutting of material unsatisfactory for 
subgrade foundation, roads, shoulders, or areas intended for turfing shall be considered unsuitable 
excavation and shall be excavated to the depth specified by the Engineer below the subgrade.

CONSTRUCTION METHODS

152-2.1 General. Before beginning excavation, grading, and embankment operations in any area, the area 
shall be cleared or cleared and grubbed in accordance with Item P-151.

The suitability of material to be placed in embankments shall be subject to approval by the RPR. All 
unsuitable material shall be disposed of in waste areas as shown on the plans. All waste areas shall be 
graded to allow positive drainage of the area and adjacent areas. The surface elevation of waste areas 
shall be specified on the plans or approved by the RPR.

When the Contractor’s excavating operations encounter artifacts of historical or archaeological significance, 
the operations shall be temporarily discontinued and the RPR notified per Section 70, paragraph 70-20. At 
the direction of the RPR, the Contractor shall excavate the site in such a manner as to preserve the artifacts 
encountered and allow for their removal. Such excavation will be paid for as extra work.

Areas outside the limits of the pavement areas where the top layer of soil has become compacted by hauling 
or other Contractor activities shall be scarified and disked to a depth of 4 inches, to loosen and pulverize 
the soil. Stones or rock fragments larger than 4 inches in their greatest dimension will not be permitted in 
the top 6 inches of the subgrade.

If it is necessary to interrupt existing surface drainage, sewers or under-drainage, conduits, utilities, or 
similar underground structures, the Contractor shall be responsible for and shall take all necessary 
precautions to preserve them or provide temporary services. When such facilities are encountered, the 
Contractor shall notify the RPR, who shall arrange for their removal if necessary. The Contractor, at their 
own expense, shall satisfactorily repair or pay the cost of all damage to such facilities or structures that may 
result from any of the Contractor’s operations during the period of the contract.

a. Blasting.  Blasting shall not be allowed.

152-2.2 Excavation. No excavation shall be started until the work has been staked out by the Contractor 
and the RPR has obtained from the Contractor, the survey notes of the elevations and measurements of 
the ground surface.  The Contractor and RPR shall agree that the original ground lines shown on the original 
topographic mapping are accurate, or agree to any adjustments made to the original ground lines.

Volumetric quantities were calculated using design cross sections which were created for this project using 
the DTM files of the applicable design surfaces and generating End Area Volume Reports. Paper copies of 
design cross sections and a paper copy of the original topographic map will be issued to the successful 
bidder.
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All areas to be excavated shall be stripped of vegetation and topsoil.  Topsoil shall be stockpiled for future 
use in areas designated on the plans or by the RPR. All suitable excavated material shall be used in the 
formation of embankment, subgrade, or other purposes as shown on the plans. All unsuitable material shall 
be disposed of as described in paragraph 152-1.3 shown on the plans.

The grade shall be maintained so that the surface is well drained at all times.

When the volume of the excavation exceeds that required to construct the embankments to the grades as 
indicated on the plans, the excess shall be used to grade the areas of ultimate development or disposed 
as directed by the RPR. When the volume of excavation is not sufficient for constructing the embankments 
to the grades indicated, the deficiency shall be obtained from borrow areas.

a. Selective grading. When the quality of material varies significantly selective grading is indicated on 
the plans, the more suitable material designated by the RPR shall be used in constructing the embankment 
or in capping the pavement subgrade. If, at the time of excavation, it is not possible to place this material 
in its final location, it shall be stockpiled in approved areas until it can be placed. The more suitable material 
shall then be placed and compacted as specified. Selective grading shall be considered incidental to the 
work involved. The cost of stockpiling and placing the material shall be included in the various pay items of 
work involved.

b. Undercutting. Rock, shale, hardpan, loose rock, boulders, or other material unsatisfactory for safety 
areas, subgrades, roads, shoulders, or any areas intended for turf shall be excavated to a minimum depth 
of 12 inches below the subgrade or to the depth specified by the RPR. Muck, peat, matted roots, or other 
yielding material, unsatisfactory for subgrade foundation, shall be removed to the depth specified. 
Unsuitable materials shall be disposed off the airport. The cost is incidental to this item. This excavated 
material shall be paid for at the contract unit price per cubic yard for Unsuitable Excavation. The excavated 
area shall be backfilled with suitable material obtained from the grading operations or borrow areas and 
compacted to specified densities. The necessary backfill will constitute a necessary part of Unsuitable 
Excavation part of the embankment. Where rock cuts are made, backfill with select material. Any pockets 
created in the rock surface shall be drained in accordance with the details shown on the plans.  Undercutting 
will be paid as Unsuitable Excavation.

c. Over-break. Over-break, including slides, is that portion of any material displaced or loosened 
beyond the finished work as planned or authorized by the RPR. All over-break shall be graded or removed 
by the Contractor and disposed of as directed by the RPR. The RPR shall determine if the displacement of 
such material was unavoidable and their own decision shall be final. Payment will not be made for the 
removal and disposal of over-break that the RPR determines as avoidable. Unavoidable over-break will be 
classified as “Unclassified Excavation.”

d. Removal of utilities. The removal of existing structures and utilities required to permit the orderly 
progress of work may  will be accomplished by someone other than the Contractor. All existing foundations 
shall be excavated at least 2 feet below the top of subgrade or as indicated on the plans, and the material 
disposed of as directed by the RPR. All foundations thus excavated shall be backfilled with suitable material 
and compacted as specified for embankment or as shown on the plans. All work associated with the 
excavation, removal, backfill, disposal, and/or stockpiling of existing structures and culverts will not be 
measured for separate payment but will be considered subsidiary to “Unclassified Excavation”.

152-2.3 Borrow excavation. Borrow areas are not required. 

152-2.4 Drainage excavation. Drainage excavation shall consist of excavating drainage ditches including 
intercepting, inlet, or outlet ditches; or other types as shown on the plans. The work shall be performed in 
sequence with the other construction. Ditches shall be constructed prior to starting adjacent excavation 
operations. All satisfactory material shall be placed in embankment fills; unsuitable material shall be placed 
in designated waste areas or as directed by the RPR. All necessary work shall be performed true to final 
line, elevation, and cross-section. The Contractor shall maintain ditches constructed on the project to the 
required cross-section and shall keep them free of debris or obstructions until the project is accepted. 

152-2.5 Preparation of cut areas or areas where existing pavement has been removed.  In those areas 
on which a subbase or base course is to be placed, the top 12 inches of subgrade shall be compacted to 
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not less than 100 % of maximum density for non-cohesive soils, and 95% of maximum density for cohesive 
soils as determined by ASTM D1557. As used in this specification, "non-cohesive" shall mean those soils 
having a plasticity index (PI) of less than 3 as determined by ASTM D4318.

152-2.6 Preparation of embankment area. All sod and vegetative matter shall be removed from the 
surface upon which the embankment is to be placed. The cleared surface shall be broken up by plowing or 
scarifying to a minimum depth of 6 inches and shall then be compacted per paragraph 152-2.10. 

Sloped surfaces steeper than one (1) vertical to four (4) horizontal shall be plowed, stepped, benched, or 
broken up so that the fill material will bond with the existing material. When the subgrade is part fill and part 
excavation or natural ground, the excavated or natural ground portion shall be scarified to a depth of 12 
inches and compacted as specified for the adjacent fill.

No direct payment shall be made for the work performed under this section. The necessary clearing and 
grubbing and the quantity of excavation removed will be paid for under the respective items of work.

152-2.7 Control Strip.  The first half-day of construction of subgrade and/or embankment shall be 
considered as a control strip for the Contractor to demonstrate, in the presence of the RPR, that the 
materials, equipment, and construction processes meet the requirements of this specification. The 
sequence and manner of rolling necessary to obtain specified density requirements shall be determined.  
The maximum compacted thickness may be increased to a maximum of 12 inches upon the Contractor’s 
demonstration that approved equipment and operations will uniformly compact the lift to the specified 
density.  The RPR must witness this demonstration and approve the lift thickness prior to full production. 

Control strips that do not meet specification requirements shall be reworked, re-compacted, or removed 
and replaced at the Contractor’s expense.  Full operations shall not begin until the control strip has been 
accepted by the RPR. The Contractor shall use the same equipment, materials, and construction methods 
for the remainder of construction, unless adjustments made by the Contractor are approved in advance by 
the RPR.

152-2.8 Formation of embankments. The material shall be constructed in lifts as established in the control 
strip, but not less than 6 inches nor more than 12 inches of compacted thickness.

When more than one lift is required to establish the layer thickness shown on the plans, the construction 
procedure described here shall apply to each lift. No lift shall be covered by subsequent lifts until tests verify 
that compaction requirements have been met. The Contractor shall rework, re-compact and retest any 
material placed which does not meet the specifications.

The lifts shall be placed, to produce a soil structure as shown on the typical cross-section or as directed by 
the RPR. Materials such as brush, hedge, roots, stumps, grass and other organic matter, shall not be 
incorporated or buried in the embankment.

Earthwork operations shall be suspended at any time when satisfactory results cannot be obtained due to 
rain, freezing, or other unsatisfactory weather conditions in the field. Frozen material shall not be placed in 
the embankment nor shall embankment be placed upon frozen material. Material shall not be placed on 
surfaces that are muddy, frozen, or contain frost. The Contractor shall drag, blade, or slope the 
embankment to provide surface drainage at all times.

The material in each lift shall be within ±2% of optimum moisture content before rolling to obtain the 
prescribed compaction. The material shall be moistened or aerated as necessary to achieve a uniform 
moisture content throughout the lift. Natural drying may be accelerated by blending in dry material or 
manipulation alone to increase the rate of evaporation.

The Contractor shall make the necessary corrections and adjustments in methods, materials or moisture 
content to achieve the specified embankment density.

The Contractor will take samples of excavated materials which will be used in embankment for testing and 
develop a Moisture-Density Relations of Soils Report (Proctor) in accordance with ASTM D 1557. A new 
Proctor shall be developed for each soil type based on visual classification.
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Density tests will be taken by the RPR for every 3,000 square yards of compacted embankment for each 
lift which is required to be compacted, or other appropriate frequencies as determined by the RPR. 

If the material has greater than 30% retained on the 3/4-inch (19.0 mm) sieve, follow AASHTO T-180 Annex 
Correction of maximum dry density and optimum moisture for oversized particles.

Rolling operations shall be continued until the embankment is compacted to not less than 100% of 
maximum density for non-cohesive soils, and 95% of maximum density for cohesive soils as determined 
by ASTM D1557. Under all areas to be paved, the embankments shall be compacted to a depth of 6” and 
to a density of not less than 95 percent of the maximum density as determined by ASTM D1557. As used 
in this specification, "non-cohesive" shall mean those soils having a plasticity index (PI) of less than 3 as 
determined by ASTM D4318.

On all areas outside of the pavement areas, no compaction will be required on the top [   4 inches ] which 
shall be prepared for a seedbed in accordance with [   Item T-901   ] [   T-906   ].

The in-place field density shall be determined in accordance with ASTM 6938 using Procedure A, the direct 
transmission method, and ASTM D6938 shall be used to determine the moisture content of the material. 
The machine shall be calibrated in accordance with ASTM D6938.. The Contractor’s laboratory shall 
perform all density tests in the RPR’s presence and provide the test results upon completion to the RPR 
for acceptance.  If the specified density is not attained, the area represented by the test or as designated 
by the RPR shall be reworked and/or re-compacted and additional random tests made. This procedure 
shall be followed until the specified density is reached.

Compaction areas shall be kept separate, and no lift shall be covered by another lift until the proper density 
is obtained.

During construction of the embankment, the Contractor shall route all construction equipment evenly over 
the entire width of the embankment as each lift is placed. Lift placement shall begin in the deepest portion 
of the embankment fill. As placement progresses, the lifts shall be constructed approximately parallel to the 
finished pavement grade line.

When rock, concrete pavement, asphalt pavement, and other embankment material are excavated at 
approximately the same time as the subgrade, the material shall be incorporated into the outer portion of 
the embankment and the subgrade material shall be incorporated under the future paved areas. Stones, 
fragmentary rock, and recycled pavement larger than 4 inches in their greatest dimensions will not be 
allowed in the top 12 inches of the subgrade.  Rockfill shall be brought up in lifts as specified or as directed 
by the RPR and the finer material shall be used to fill the voids forming a dense, compact mass. Rock, 
cement concrete pavement, asphalt pavement, and other embankment material shall not be disposed of 
except at places and in the manner designated on the plans or by the RPR.

When the excavated material consists predominantly of rock fragments of such size that the material cannot 
be placed in lifts of the prescribed thickness without crushing, pulverizing or further breaking down the 
pieces, such material may be placed in the embankment as directed in lifts not exceeding 2 feet in thickness. 
Each lift shall be leveled and smoothed with suitable equipment by distribution of spalls and finer fragments 
of rock. The lift shall not be constructed above an elevation 4 feet below the finished subgrade.

There will be no separate measurement of payment for compacted embankment. All costs incidental to 
placing in lifts, compacting, discing, watering, mixing, sloping, and other operations necessary for 
construction of embankments will be included in the contract price for excavation, borrow, or other items. 

152-2.9 Proof rolling.  The purpose of proof rolling the subgrade is to identify any weak areas in the 
subgrade and not for compaction of the subgrade.  Before start of embankment, the subgrade area shall 
be proof rolled with a 15 ton Proof Roller with tires spaced not more than 32 inches on-center with tires 
inflated to 125 psi in the presence of the RPR.  Apply a minimum of 50% coverage, or as specified by the 
RPR, under pavement areas. A coverage is defined as the application of one tire print over the designated 
area. Soft areas of subgrade that deflect more than 1 inch or show permanent deformation greater than 1 
inch shall be removed and replaced with suitable material or reworked to conform to the moisture content 
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and compaction requirements in accordance with these specifications.  Removal and replacement of soft 
areas is incidental to this item.

152-2.10 Compaction requirements. The subgrade under areas to be paved shall be compacted to a 
depth of 12 inches and to a density of not less than 100 percent of the maximum dry density as determined 
by ASTM D1557. The subgrade in areas outside the limits of the pavement areas shall be compacted to a 
depth of 12 inches and to a density of not less than 95 percent of the maximum density as determined by 
ASTM D698. 

The material to be compacted shall be within ±2% of optimum moisture content before being rolled to obtain 
the prescribed compaction (except for expansive soils).  When the material has greater than 30 percent 
retained on the ¾ inch (19.0 mm) sieve, follow the methods in ASTM D1557. Tests for moisture content 
and compaction will be taken at a minimum of 3,000 S.Y. of subgrade.  All quality assurance testing shall 
be done by the Contractor’s laboratory in the presence of the RPR, and density test results shall be 
furnished upon completion to the RPR for acceptance determination. 

The in-place field density shall be determined in accordance with ASTM D6938 using Procedure A, the 
direct transmission method, and ASTM D6938 shall be used to determine the moisture content of the 
material. The machine shall be calibrated in accordance with ASTM D6938 within 12 months prior to its use 
on this contract. The gage shall be field standardized daily.

Maximum density refers to maximum dry density at optimum moisture content unless otherwise specified.

If the specified density is not attained, the entire lot shall be reworked and/or re-compacted and additional 
random tests made. This procedure shall be followed until the specified density is reached.

All cut-and-fill slopes shall be uniformly dressed to the slope, cross-section, and alignment shown on the 
plans or as directed by the RPR and the finished subgrade shall be maintained.

152-2.11 Finishing and protection of subgrade. Finishing and protection of the subgrade is incidental to 
this item. Grading and compacting of the subgrade shall be performed so that it will drain readily. All low 
areas, holes or depressions in the subgrade shall be brought to grade. Scarifying, blading, rolling and other 
methods shall be performed to provide a thoroughly compacted subgrade shaped to the lines and grades 
shown on the plans. All ruts or rough places that develop in the completed subgrade shall be graded, re-
compacted, and retested. The Contractor shall protect the subgrade from damage and limit hauling over 
the finished subgrade to only traffic essential for construction purposes.

The Contractor shall maintain the completed course in satisfactory condition throughout placement of 
subsequent layers. No subbase, base, or surface course shall be placed on the subgrade until the subgrade 
has been accepted by the RPR.

152-2.12 Haul. All hauling will be considered a necessary and incidental part of the work. The Contractor 
shall include the cost in the contract unit price for the pay of items of work involved. No payment will be 
made separately or directly for hauling on any part of the work.

The Contractor's equipment shall not cause damage to any excavated surface, compacted lift or to the 
subgrade as a result of hauling operations. Any damage caused as a result of the Contractor's hauling 
operations shall be repaired at the Contractor's expense.

The Contractor shall be responsible for providing, maintaining and removing any haul roads or routes within 
or outside of the work area, and shall return the affected areas to their former condition, unless otherwise 
authorized in writing by the Owner. No separate payment will be made for any work or materials associated 
with providing, maintaining and removing haul roads or routes.

152-2.13 Surface Tolerances. In those areas on which a subbase or base course is to be placed, the 
surface shall be tested for smoothness and accuracy of grade and crown. Any portion lacking the required 
smoothness or failing in accuracy of grade or crown shall be scarified to a depth of at least 3 inches, 
reshaped and re-compacted to grade until the required smoothness and accuracy are obtained and 
approved by the RPR. The Contractor shall perform all final smoothness and grade checks in the presence 
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of the RPR.  Any deviation in surface tolerances shall be corrected by the Contractor at the Contractor’s 
expense. 

a. Smoothness.  The finished surface shall not vary more than +/- ½ inch when tested with a 12-foot 
straightedge applied parallel with and at right angles to the centerline. The straightedge shall be 
moved continuously forward at half the length of the 12-footstraightedge for the full length of each 
line on a 50-foot grid.

b. Grade.  The grade and crown shall be measured on a 50-foot grid and shall be within +/-0.05 feet 
of the specified grade.

On safety areas, turfed areas and other designated areas within the grading limits where no subbase or 
base is to placed, grade shall not vary more than 0.10 feet from specified grade. Any deviation in excess 
of this amount shall be corrected by loosening, adding or removing materials, and reshaping.

152-2.14 Topsoil. When topsoil is specified or required as shown on the plans or under Item T-905, it shall 
be salvaged from stripping or other grading operations. The topsoil shall meet the requirements of Item T-
905. If, at the time of excavation or stripping, the topsoil cannot be placed in its final section of finished 
construction, the material shall be stockpiled at approved locations. Stockpiles shall be located as shown 
on the plans and the approved CSPP, and shall not be placed on areas that subsequently will require any 
excavation or embankment fill. If, in the judgment of the RPR, it is practical to place the salvaged topsoil at 
the time of excavation or stripping, the material shall be placed in its final position without stockpiling or 
further re-handling.

Upon completion of grading operations, stockpiled topsoil shall be handled and placed as shown on the 
plans and as required in Item T-905. Topsoil shall be paid for as provided in Item T-905.  No direct payment 
will be made for topsoil under Item P-152. 

METHOD OF MEASUREMENT

152-3.1 The quantity of excavation/embankment to be paid for shall be the number of cubic yards measured 
in its original position. Measurement shall not include the quantity of materials excavated without 
authorization beyond normal slope lines, or the quantity of material used for purposes other than those 
directed.

Measurement of excavation/embankment shall be based on plan quantities.  These quantities are believed 
to be correct and shall be utilized for final excavation quantity payment not withstanding any adjustments 
to the project by written direction of the Engineer.  Should the contractor find discrepancies and/or errors, 
he/she shall bring the discrepancy and/or error to the attention of the Engineer immediately and corrections 
shall be made to the quantity of excavation to be paid for by change order.  It is expressly understood by 
the contractor that upon disturbance of the existing ground and no notification to the engineer of possible 
errors, that the contractor accepts as final payment the quantities of excavation as detailed on the plans 
and laid out in the proposal.  No adjustment has been made to the plan quantities for the construction or 
demolition of existing drainage structures.  The Contractor shall make his own determination as to the 
amount of unsuitable excavated material which may be encountered and the resulting additional borrow 
material required for the construction of the embankment. There will be no adjustment for additional 
embankment required to construct the project if the excavated material is deemed unsuitable.

152-3.2 Borrow material shall be paid for on the basis of the number of cubic yards measured in its original 
position at the borrow pit.

152-3.3 Stockpiled material shall be paid for on the basis of the number of cubic yards measured in the 
stockpiled position as soon as the material has been stockpiled.

152-3.2 For payment specified by the cubic yard, measurement for all excavation/embankment shall be 
computed by the average end area method. The end area is that bound by the original ground line 
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established by field cross-sections and the final theoretical pay line established by excavation/embankment 
cross-sections shown on the plans, subject to verification by the Engineer. After completion of all 
excavation/embankment operations and prior to the placing of base or subbase material, the final 
excavation/embankment shall be verified by the Engineer by means of field cross-sections taken randomly 
at intervals not exceeding 500 linear feet.

In cut sections, the additional cut required to construct the topsoil layer to the plan grade has not been 
measured and will not be measured for separate payment but will be subsidiary to “Unclassified 
Excavation”.  In fill sections, the additional fill required to replace the stripped material has not been 
measured and will not be measured for payment but will be subsidiary to “Embankment”.
 
No allowance has been made in the measurement for shrink/swell. The Contractor shall make his own 
determination as to the amount of shrink/swell involved in the construction of the embankment.

The Contractor shall make his own determination as to the suitability of the excavated material to be placed 
in embankments and the resulting additional off-site material required for the construction of the 
embankment. Additional off-site material required for the formation of embankment shall not be measured 
for separate payment but shall be considered subsidiary to “Unclassified Excavation”.

152-3.3 Unsuitable excavation shall be measured from the surface of the ground, after stripping has been 
accomplished, or from the bottom of the planned excavation, to the depth of the excavation as directed by 
the Engineer.  Measurements will be taken by the Engineer, and the volume of excavation will be calculated 
by the average end area method.  The necessary refilling of unsuitable areas will not be measured for 
separate payment but will be subsidiary to “Unsuitable Excavation”.  Only that amount of excavation 
directed by the Engineer will be measured for payment. 

BASIS OF PAYMENT

152-4.1 Unclassified excavation payment shall be made at the contract unit price per cubic yard. This price 
shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals necessary to 
complete the item.

152-4.2 For embankment in place, payment shall be made at the contract unit price per cubic yard. This 
price shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals 
necessary to complete the item.

152-4.4  Unsuitable excavation shall be paid for at the contract unit price bid per cubic yard for “Unsuitable 
Excavation”, which price shall be full compensation for all excavation; for disposal or placement of 
unsuitable material (in accordance with section 152-1.3), including loading, hauling, spreading, and 
compaction; for compaction and preparation of subgrade; for the refilling, rolling, and compaction of all 
undercut areas; and for all equipment, tools, labor, and incidentals necessary to complete the work.

Payment will be made under:

Item P-152-4.1 Unclassified Excavation - per cubic yard 

Item P-152-4.2 Embankment - per cubic yard 

Item P-152-4.3 Unsuitable Excavation—per cubic yard

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.
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American Association of State Highway and Transportation Officials (AASHTO)

AASHTO T-180  Standard Method of Test for Moisture-Density Relations of Soils Using a 
4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop

ASTM International (ASTM)

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3))

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the 
Sand-Cone Method

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3 (2700 kN-m/m3))

ASTM D6938 Standard Test Methods for In-Place Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow Depth)

Advisory Circulars (AC)

AC 150/5370-2 Operational Safety on Airports During Construction Software

Software

FAARFIELD – FAA Rigid and Flexible Iterative Elastic Layered Design

U.S. Department of Transportation

FAA RD-76-66 Design and Construction of Airport Pavements on Expansive Soils

END OF ITEM P-152
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ITEM P-620 RUNWAY AND TAXIWAY MARKING

DESCRIPTION

620-1.1 This item shall consist of the preparation and painting of numbers, markings, and stripes on the 
surface of runways, taxiways, and aprons, in accordance with these specifications and at the locations 
shown on the plans, or as directed by the Resident Project Representative (RPR).  The terms “paint” and 
“marking material” as well as “painting” and “application of markings” are interchangeable throughout this 
specification.  

MATERIALS

620-2.1 Materials acceptance. The Contractor shall furnish manufacturer’s certified test reports, for 
materials shipped to the project. The certified test reports shall include a statement that the materials meet 
the specification requirements. This certification along with a copy of the paint manufacturer’s surface 
preparation; marking materials, including adhesion, flow promoting and/or floatation additive; and 
application requirements must be submitted and approved by the Resident Project Representative (RPR) 
prior to the initial application of markings. The reports can be used for material acceptance or the RPR may 
perform verification testing.  The reports shall not be interpreted as a basis for payment. The Contractor 
shall notify the RPR upon arrival of a shipment of materials to the site.  All material shall arrive in sealed 
containers that are easily quantifiable for inspection by the RPR. 

620-2.2 Marking materials.

Table 1. Marking Materials

Paint1 Glass Beads2

Type Color Fed Std. 595 
Number

Application Rate

Maximum

Type Application Rate

Minimum

Waterborne, Type II White 37925 115 ft2/gal I 8 lb/gal

1 See paragraph 620-2.2a

2 See paragraph 620-2.2b 

a. Paint. Paint shall be waterborne in accordance with the requirements of this paragraph. Paint colors 
shall comply with Federal Standard No. 595. White - 37925. 

Waterborne. Paint shall meet the requirements of Federal Specification TT-P-1952F, Type II. The non-
volatile portion of the vehicle for all paint types shall be composed of a 100% acrylic polymer as determined 
by infrared spectral analysis.  The acrylic resin used for Type III shall be 100% cross linking acrylic as 
evidenced by infrared peaks at wavelengths 1568, 1624, and 1672 cm-l with intensities equal to those 
produced by an acrylic resin known to be 100% cross linking.

b. Reflective media. Glass beads for white and yellow paint shall meet the requirements for Federal 
Specification TT-B-1325D Type I. 

Glass beads for red and pink paint shall meet the requirements for Type I, Gradation A .

Glass beads shall be treated with all compatible coupling agents recommended by the manufacturers of 
the paint and reflective media to ensure adhesion and embedment. 

Glass beads shall not be used in black and green paint.  

Type III glass beads shall not be used in red and pink paint.  
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CONSTRUCTION METHODS

620-3.1 Weather limitations. Painting shall only be performed when the surface is dry, and the ambient 
temperature and the pavement surface temperature meet the manufacturer’s recommendations in 
accordance with paragraph 620-2.1.  Painting operations shall be discontinued when the ambient or surface 
temperatures does not meet the manufacturer’s recommendations. Markings shall not be applied when the 
wind speed exceeds 10 mph unless windscreens are used to shroud the material guns.  Markings shall not 
be applied when weather conditions are forecasts to not be within the manufacturers’ recommendations for 
application and dry time. 

620-3.2 Equipment. Equipment shall include the apparatus necessary to properly clean the existing 
surface, a mechanical marking machine, a bead dispensing machine, and such auxiliary hand-painting 
equipment as may be necessary to satisfactorily complete the job.

The mechanical marker shall be an atomizing spray-type or airless type marking machine with automatic 
glass bead dispensers suitable for application of traffic paint. It shall produce an even and uniform film 
thickness and appearance of both paint and glass beads at the required coverage and shall apply markings 
of uniform cross-sections and clear-cut edges without running or spattering and without over spray. The 
marking equipment for both paint and beads shall be calibrated daily.

620-3.3 Preparation of surfaces. Immediately before application of the paint, the surface shall be dry and 
free from dirt, grease, oil, laitance, or other contaminates that would reduce the bond between the paint 
and the pavement. Use of any chemicals or impact abrasives during surface preparation shall be 
approved in advance by the RPR. After the cleaning operations, sweeping, blowing, or rinsing with 
pressurized water shall be performed to ensure the surface is clean and free of grit or other debris left 
from the cleaning process.

a. Preparation of new pavement surfaces.  The area to be painted shall be cleaned by broom, blower, 
water blasting, or by other methods approved by the RPR to remove all contaminants, including PCC curing 
compounds, minimizing damage to the pavement surface.  

b. Preparation of pavement to remove existing markings.  Existing pavement markings shall be 
removed by rotary grinding, water blasting, or by other methods approved by the RPR minimizing damage 
to the pavement surface.  The removal area may need to be larger than the area of the markings to eliminate 
ghost markings. After removal of markings on asphalt pavements, apply a fog seal or seal coat to ‘block 
out’ the removal area to eliminate ‘ghost’ markings.  

c. Preparation of pavement markings prior to remarking.  Prior to remarking existing 
markings, loose existing markings must be removed minimizing damage to the pavement surface, with a 
method approved by the RPR.  After removal, the surface shall be cleaned of all residue or debris. 

Prior to the application of markings, the Contractor shall certify in writing that the surface is dry and free 
from dirt, grease, oil, laitance, or other foreign material that would prevent the bond of the paint to the 
pavement or existing markings. This certification along with a copy of the paint manufactures application 
and surface preparation requirements must be submitted to the RPR prior to the initial application of 
markings. 

620-3.4 Layout of markings. The proposed markings shall be laid out in advance of the paint application. 
The locations of markings to receive glass beads shall be shown on the plans. 

620-3.5 Application. A period of 30 days shall elapse between placement of surface course or seal coat 
and application of the permanent paint markings. Paint shall be applied at the locations and to the 
dimensions and spacing shown on the plans. Paint shall not be applied until the layout and condition of the 
surface has been approved by the RPR. 

The edges of the markings shall not vary from a straight line more than 1/2 inch in 50 feet, and marking 
dimensions and spacing shall be within the following tolerances:
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Marking Dimensions and Spacing Tolerance

Dimension and Spacing Tolerance

36 inch or less ±1/2 inch

greater than 36 inch to 6 feet ±1 inch

greater than 6 feet to 60 feet ±2 inch

greater than 60 feet ±3 inch

The paint shall be mixed in accordance with the manufacturer’s instructions and applied to the pavement 
with a marking machine at the rate shown in Table 1. The addition of thinner will not be permitted. 

Glass beads shall be distributed upon the marked areas at the locations shown on the plans to receive 
glass beads immediately after application of the paint. A dispenser shall be furnished that is properly 
designed for attachment to the marking machine and suitable for dispensing glass beads. Glass beads 
shall be applied at the rate shown in Table 1. Glass beads shall not be applied to black paint or green paint. 
Glass beads shall adhere to the cured paint or all marking operations shall cease until corrections are made. 
Different bead types shall not be mixed. Regular monitoring of glass bead embedment and distribution 
should be performed.

620-3.6 Application--preformed thermoplastic airport pavement markings. 

Preformed thermoplastic pavement markings not used.

620-3.7 Control strip.  Prior to the full application of airfield markings, the Contractor shall prepare a control 
strip in the presence of the RPR. The Contractor shall demonstrate the surface preparation method and all 
striping equipment to be used on the project. The marking equipment must achieve the prescribed 
application rate of paint and population of glass beads (per Table 1) that are properly embedded and evenly 
distributed across the full width of the marking.  Prior to acceptance of the control strip, markings must be 
evaluated during darkness to ensure a uniform appearance.

620-3.8 Retro-reflectance.  Reflectance shall be measured with a portable retro-reflectometer meeting 
ASTM E1710 (or equivalent).  A total of 6 reading shall be taken over a 6 square foot area with 3 readings 
taken from each direction.  The average shall be equal to or above the minimum levels of all readings which 
are within 30% of each other.

Minimum Retro-Reflectance Values

Material Retro-reflectance mcd/m2/lux

White Yellow Red

Initial Type I 300 175 35

Initial Type III 600 300 35

Initial Thermoplastic 225 100 35

All materials, remark when less than1 100 75 10

1 Prior to remarking determine if removal of contaminants on markings will restore retro-reflectance
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620-3.9 Protection and cleanup. After application of the markings, all markings shall be protected from 
damage until dry. All surfaces shall be protected from excess moisture and/or rain and from disfiguration 
by spatter, splashes, spillage, or drippings. The Contractor shall remove from the work area all debris, 
waste, loose reflective media, and by-products generated by the surface preparation and application 
operations to the satisfaction of the RPR. The Contractor shall dispose of these wastes in strict compliance 
with all applicable state, local, and federal environmental statutes and regulations.

METHOD OF MEASUREMENT

620-4.1a The quantity of surface preparation shall be subsidiary to the item in which it is contained. 
measured by the number of square feet for each type of surface preparation specified in paragraph 620-
3.3.

620-4.1b The quantity of markings shall be paid for shall be measured by the number of square feet of 
painting. 

620-4.1c The quantity of reflective media shall subsidiary to the item in which it is contained. be paid 
for by [   the number of pounds ] [   lump sum   ] of reflective media.

BASIS OF PAYMENT

620-5.1 This price shall be full compensation for furnishing all materials and for all labor, equipment, tools, 
and incidentals necessary to complete the item complete in place and accepted by the RPR in accordance 
with these specifications.

620-5.1a Payment for surface preparation shall be made at the contract price for [   the number of square 
feet for each type of surface preparation specified in paragraph 620-3.3   ] [   lump sum   ].

620-5.1 Payment for markings shall be made at the contract price for by the number of square feet of 
painting.

620-5.3c Payment for reflective media shall be made at the contract price for [    the number of pounds of 
reflective media   ] [   lump sum   ].

Payment will be made under:

Item P-620-5.1 Pavement Markings, White (Type I Reflective Media) - per square foot

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM D476 Standard Classification for Dry Pigmentary Titanium Dioxide Products

ASTM D968 Standard Test Methods for Abrasion Resistance of Organic Coatings by 
Falling Abrasive

ASTM D1652 Standard Test Method for Epoxy Content of Epoxy Resins

ASTM D2074 Standard Test Method for Total, Primary, Secondary, and Tertiary Amine 
Values of Fatty Amines by Alternative Indicator Method

ASTM D2240 Standard Test Method for Rubber Property - Durometer Hardness

ASTM D7585 Standard Practice for Evaluating Retroreflective Pavement Markings 
Using Portable Hand-Operated Instruments

ASTM E303 Standard Test Method for Measuring Surface Frictional Properties Using 
the British Pendulum Tester
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ASTM E1710 Standard Test Method for Measurement of Retroreflective Pavement 
Marking Materials with CEN-Prescribed Geometry Using a Portable 
Retroreflectometer

ASTM E2302 Standard Test Method for Measurement of the Luminance Coefficient 
Under Diffuse Illumination of Pavement Marking Materials Using a 
Portable Reflectometer

ASTM G154 Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp 
Apparatus for Exposure of Nonmetallic Materials

Code of Federal Regulations (CFR)

40 CFR Part 60, Appendix A-7, Method 24
Determination of volatile matter content, water content, density, volume 
solids, and weight solids of surface coatings

29 CFR Part 1910.1200 Hazard Communication

Federal Specifications (FED SPEC)

FED SPEC TT-B-1325DBeads (Glass Spheres) Retro-Reflective

FED SPEC TT-P-1952F Paint, Traffic and Airfield Marking, Waterborne

FED STD 595 Colors used in Government Procurement

Commercial Item Description 

A-A-2886B Paint, Traffic, Solvent Based

Advisory Circulars (AC)

AC 150/5340-1 Standards for Airport Markings

AC 150/5320-12 Measurement, Construction, and Maintenance of Skid Resistant Airport 
Pavement Surfaces

END OF ITEM P-620

https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.information/documentNumber/150_5320-12C
https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.information/documentNumber/150_5320-12C
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Item 104

Removing Concrete

1. DESCRIPTION

Break, remove, and salvage or dispose of existing hydraulic cement concrete.

2. CONSTRUCTION

Remove existing hydraulic cement concrete from locations shown on the plans. Avoid damaging concrete 
that will remain in place. Saw-cut and remove the existing concrete to neat lines. Replace or repair any 
concrete damaged by the Contractor at no expense to the Department. Owner by methods approved by 
the engineer. Accept ownership and properly dispose of broken concrete in accordance with federal, state, 
and local regulations unless otherwise shown on the plans.

3. MEASUREMENT

Removing concrete pavement, floors, porches, patios, riprap, medians, foundations, sidewalks, driveways, 
and other appurtenances will be measured by the square yard (regardless of thickness) or by the cubic yard 
of calculated volume, in its original position.

Removing curb, curb and gutter, and concrete traffic barrier shall not be measured for separate payment 
but shall be considered subsidiary to pavement and/or sidewalk removal. will be measured by the foot 
in its original position. The removal of monolithic concrete curb or dowelled concrete curb will be included in 
the concrete pavement measurement.

Removing retaining walls will be measured by the square yard along the front face from the top of the wall to 
the top of the footing.

This is a plans quantity measurement Item. The quantity to be paid is the quantity shown in the proposal, 
unless modified by Article 9.2., “Plans Quantity Measurement.” Additional measurements or calculations will 
be made if adjustments of quantities are required.

The unit of measurement for ‘Pavement Removal’ shall be the number of square yards removed by 
the Contractor regardless of thickness. In areas to be replaced with a proposed pavement section; all 
pavement, existing base, and soil shall be removed to the bottom of the proposed section. All soil and 
base to be removed shall be removed according to the embankment specification. In areas to be 
replaced with unpaved areas, the ground shall be prepared according to the embankment 
specification and built back to proposed grade lines or existing grades lines if proposed grade lines 
are not given.  Any pavement removed outside the limits of removal because the pavement was 
damaged by negligence on the part of the Contractor shall not be included in the measurement for 
payment.

“Concerete Pavement Removal” shall be paid for by the square yard of concrete pavement material 
removed (regardless of thickness). 

“Sidewalk Removal” shall be paid for by the square yard of sidewalk pavement removal (regardless 
of thickness). 
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4. 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 “Removing Concrete” of the type specified. This price 
is full compensation for breaking the concrete; loading, hauling, and salvaging or disposing of the material; 
and equipment, labor, tools, and incidentals.

Removing retaining wall footings will not be paid for directly but will be considered subsidiary to this Item.

   Payment will be made under:

   Item TX-104-5.1 Concrete Pavement Removal — per square yard

  Item TX-104-5.2 Sidewalk Removal — per square yard 
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Item 105

Removing Treated and Untreated
 

Base and Asphalt Pavement

1. DESCRIPTION

Break, remove, and store or dispose of existing asphalt pavement, including surface treatments, and treated 
or untreated base materials.

2. CONSTRUCTION

Break material retained by the Department into pieces not larger than 24 in. unless otherwise shown on the 
plans. Remove existing asphalt pavement before disturbing stabilized base. Avoid contamination of the 
asphalt materials and damage to adjacent areas. Repair material damaged by operations outside the 
designated locations.

Stockpile materials designated salvageable at designated sites when shown on the plans or as directed. 
Prepare stockpile site by removing vegetation and trash and by providing for proper drainage. Material not 
designated to be salvaged will become the property of the Contractor. When this material is disposed of, do 
so in accordance with federal, state, and local regulations. All existing pavement removed shall be 
disposed of off-site. All hauling will be considered a necessary and incidental part of the work. Its 
costs shall be considered by the Contractor and included in the contract unit price for the pay items 
of work involved. No payment will be made separately or directly for hauling on any part of the work.

Pavement designated to remain shall be protected. Contractor is responsible for repairing any 
damage to pavement designated to remain by methods approved by the engineer.

3. MEASUREMENT

This Item will be measured by the 100-ft. station along the baseline of each roadbed, by the square yard of 
existing treated or untreated base and asphalt pavement in its original position, or by the cubic yard of 
existing treated or untreated base and asphalt pavement in its original position, as calculated by the average 
end area method. Square yard and cubic yard measurement will be established by the widths and depths 
shown on the plans and the lengths measured in the field.

The unit of measurement for pavement removal shall be the number of square yards removed by the 
Contractor regardless of thickness. In areas to be replaced with a proposed pavement section; all 
pavement, existing base, and soil shall be removed to the bottom of the proposed section. All soil and 
base to be removed shall be removed according to the embankment specification. In areas to be 
replaced with unpaved areas, the ground shall be prepared according to the embankment 
specification and built back to proposed grade lines or existing grade lines if proposed grade lines 
are not given.  Any pavement removed outside the limits of removal because the pavement was 
damaged by negligence on the part of the Contractor shall not be included in the measurement for 
payment.

4. PAYMENT

The work performed in accordance with this Item and measured as provided under “Measurement” will be 
paid for at the unit price bid for “Asphalt Pavement Removal Removing Treated and Untreated Base and 
Asphalt Pavement” of the depth specified. This price is full compensation for breaking the material, loading, 
hauling, unloading, stockpiling or disposing; repair to areas outside designated locations for removal; and 
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equipment, labor, tools, and incidentals.
    

    Payment will be made under:

   Item TX-105-5.1 Asphalt Pavement Removal — per square yard
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Item 162

Sodding for Erosion Control

1. DESCRIPTION

Provide and install grass sod as shown on the plans or as directed.

2. MATERIALS

Use live, growing grass sod of the type specified on the plans. Use grass sod with a healthy root system and 
dense matted roots throughout the soil of the sod for a minimum thickness of 1 in. Do not use sod from areas 
where the grass is thinned out. Keep sod material moist from the time it is dug until it is planted. Grass sod 
with dried roots is unacceptable.

2.1. Block Sod. Use block, rolled, or solid sod free from noxious weeds, Johnson grass, other grasses, or any 
matter deleterious to the growth and subsistence of the sod.

2.2. Mulch Sod. Use mulch sod from an approved source, free from noxious weeds, Johnson grass, other 
grasses, or any matter deleterious to the growth and subsistence of the sod.

2.3. Fertilizer. Furnish fertilizer in accordance with Article 166.2., “Materials.”

2.4. Water. Furnish water in accordance with Article 168.2., “Materials.”

2.5. Mulch. Use straw mulch consisting of oat, wheat, or rice straw or hay mulch of either Bermudagrass or 
prairie grasses. Use straw or hay mulch free of Johnson grass and other noxious and foreign materials. Keep 
the mulch dry and do not use molded or rotted material.

2.6. Tacking Methods. Use a tacking agent applied in accordance with the manufacturer’s recommendations or 
a crimping method on all straw or hay mulch operations. Use tacking agents as approved or as specified on 
the plans.

3. CONSTRUCTION

Cultivate the area to a depth of 4 in. before placing the sod. Plant the sod specified and mulch, if required, 
after the area has been completed to lines and grades as shown on the plans. Apply fertilizer uniformly over 
the entire area in accordance with Article 166.3., “Construction,” and water in accordance with Article 168.3., 
“Construction.” Plant between the average date of the last freeze in the Spring and 6 weeks before the 
average date for the first freeze in the Fall according to the Texas Almanac for the project area.

3.1. Sodding Types.

3.1.1. Spot Sodding. Use only Bermudagrass sod. Create furrows parallel to the roadway, approximately 5 in. 
deep and on 18-in. centers. Sod a continuous row not less than 3 in. wide in the 2 furrows adjacent to the 
roadway. Place 3-in. squares of sod on 15-in. centers in the remaining furrows. Place sod so that the root 
system will be completely covered by the soil. Firm all sides of the sod with the soil without covering the sod 
with soil.

3.1.2. Block Sodding. Place sod over the prepared area. Roll or tamp the sodded area to form a thoroughly 
compacted, solid mat filling all voids in the sodded area with additional sod. Trim and remove all visible 
netting and backing materials. Keep sod along edges of curbs, driveways, walkways, etc., trimmed until 
acceptance.
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3.1.3. Mulch Sodding. Mow sod source to no shorter than 4 in., rake and remove cuttings. Disk the sod in
2 directions, cutting the sod to a minimum of 4 in. Excavate the sod material to a depth of no more than 6 in. 
Keep excavated material moist or it will be rejected. Distribute the mulch sod uniformly over the area to a 
depth of 6 in. loose, unless otherwise shown on the plans, and roll with a light roller or other suitable 
equipment.

Add or reshape the mulch sod to meet the requirements of Section 162.3.2., “Finishing.”

3.2. Finishing. Smooth and shape the area after planting to conform to the desired cross-sections. Spread any 
excess soil uniformly over adjacent areas or dispose of the excess soil as directed.

3.3. Straw or Hay Mulch. Apply straw or hay mulch for “Spot Sodding” and “Mulch Sodding” uniformly over the 
area as shown on the plans. Apply straw mulch at 2 to 2-1/2 tons per acre. Apply hay mulch at 1-1/2 to
2 tons per acre. Use a tacking method over the mulched area.

3.4. Establishing Turf.

3.4.1. General. The Contractor shall provide general care for the sodded areas as soon as the sod has been 
laid and shall continue until final inspection and acceptance of the work.

3.4.2. Protection. All sodded areas shall be protected against traffic or other use by warning signs or 
barricades approved by the Engineer.

3.4.3. Mowing. The Contractor shall mow the sodded areas with approved mowing equipment, depending 

upon climatic and growth conditions and the needs for mowing specific areas.  In the event that weeds 
or other undesirable vegetation are permitted to grow to such an extent that, either cut or uncut, they 
threaten to smother the sodded species, they shall be mowed and the clippings raked and removed 
from the area.

3.4.4. Repairing. When the surface has become gullied or otherwise damaged during the period covered by 
this contract, the affected areas shall be repaired to re-establish the grade and the condition of the soil, 
as directed by the Engineer, and shall then be sodded as specified in paragraph 3.1.2.

3.4.5. Watering. Contractor shall water sod in accordance with Tx-168 Vegetative Watering and this 
specification. Adequate water and watering equipment must be on hand before sodding begins, and 
sod shall be kept moist until it has become established and its continued growth assured. In all cases, 
watering shall be done in a manner that will avoid erosion from the application of excessive quantities 
and will avoid damage to the finished surface.

.

4. MEASUREMENT

“Spot Sodding,” “Block Sodding,” and “Straw or Hay Mulch” will be measured by the square yard in its final 
position. “Mulch Sodding” will be measured by the square yard in its final position or by the cubic yard in 
vehicles as delivered to the planting site.

5. 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 “Spot Sodding,” “Block Sodding,” “Straw or Hay 
Mulch,” or “Mulch Sodding.” This price is full compensation for securing a source, excavation, loading, 
hauling, placing, rolling, finishing, furnishing materials, equipment, labor, tools, supplies, and incidentals. 
Fertilizer will not be paid for directly but will be subsidiary to this Item.

Unless otherwise specified on the plans, water, except for that used for maintaining and preparing the sod 
before planting, will be measured and paid for in accordance with Item 168, “Vegetative Watering.” All 
watering associated with maintaining, preparing, and establishing the sod shall be considered 
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subsidiary to TX-162 Sodding for Erosion Control.

Payment will be made under:

Item TX 162- 5.1 Block Sodding — per Square Yard
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Item 170 

Irrigation System

1. DESCRIPTION

Furnish and install an irrigation system as shown on the plans.

2. MATERIALS

Unless otherwise shown on the plans, use materials that meet the following:

2.1. Irrigation Pipe. Use polyvinyl chloride (PVC) pipe meeting ASTM D2241, SDR 13.5, SDR 17, SDR 21; or 
ASTM D1785, Schedule 40.

2.2. Fittings. Furnish fittings as shown on the plans. PVC fittings must meet ASTM D2466.

2.3. Encasement Pipe. Use PVC pipe meeting ASTM D1785, Schedule 40, with an inside diameter at least 1 in. 
larger than the outside diameter of the irrigation pipe, unless otherwise shown on the plans.

2.4. Low-Voltage Wire. Use minimum 14 gauge UL-approved wire for direct burial.

2.5. Bentonite Slurry. Use a viscous mixture of commercial bentonite and fresh water containing 2% to 8% 
bentonite by weight.

2.6. Accessories. Use valves, sprinkler heads, and controllers that meet the requirements shown on the plans. 
Use backflow preventers that meet the requirements of the controlling water utility authority.

2.7. Electrical Service. Use materials meeting the requirements of Section 170.3.1., “Electrical Service,” for 
installations requiring over 100 V.

All material shall be approved by the town of Addison and the engineer.

3. CONSTRUCTION

Perform irrigation system work under the supervision of a person possessing an irrigator’s license issued by 
the TCEQ. Provide documentation of this license. Follow the codes of the controlling utility authority for water 
and electrical connection and service.

Coordinate irrigation system installation with plant installation, when plant installation is specified, to ensure 
that watering requirements are met. Prevent damage to vegetation, slopes, utilities, structures, and other 
amenities. Repair any damage within the right of way caused by the Contractor. Perform the following 
activities as required:

3.1. Electrical Service. Construct installations requiring over 100 V in accordance with the details shown on the 
plans and the pertinent requirements of the following:

 Item 618, “Conduit”

 Item 620, “Electrical Conductors”

 Item 622, “Duct Cable”

 Item 624, “Ground Boxes”

 Item 628, “Electrical Services”
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3.2. Excavation and Trenching. Excavate and trench to a sufficient depth to provide for a minimum of 12-in. soil 
cover for all lines or as shown on the plans. Use common trenches for irrigation lines and wire runs where

feasible. Protect trenches and boring pits less than 5 ft. deep using approved methods. Protect trenches and 
boring pits 5 ft. deep or deeper in accordance with Item 402, “Trench Excavation Protection,” and Item 403, 
“Temporary Special Shoring.”

3.3. Boring. Bore at the locations shown on the plans or as directed. Avoid weakening or damaging roadways or 
other facilities. Bore the lengths in one direction only. Maintain horizontal and vertical alignment to an 
accuracy of 1 in. in 10 ft. Use water or other approved fluids in connection with boring operations only to 
lubricate cuttings.

Bentonite slurry may be used in unconsolidated soil formations to consolidate cuttings for the bit, seal the 
walls of the hole, and furnish lubrication for subsequent removal of cuttings and installation of the pipe 
immediately thereafter.

3.4. Water Jetting. Use water jetting only when shown on the plans or approved in writing. Water jet the lengths 
in one direction only. Cease operations and complete all necessary work by boring when jetting operations 
fail to produce a smooth stable hole.

3.5. Encasement. Provide a minimum of 12 in. of cover over encasement pipe. Cover is measured to the top of 
the subgrade for paved areas and to the bottom of the slab for sidewalks or non-load-bearing slabs.

3.6. Pipe and Valve Assembly. Assemble pipe and fittings as recommended by the manufacturers. Clean pipe 
and fittings of dust, dirt, and moisture before assembly. Make connections between plastic pipe and metal 
valves with threaded fittings and plastic adapters. Install backflow preventers as required by ordinances of 
the controlling water utility authority. Install pipe, valves, and valve boxes a minimum of 12 in. from 
sidewalks, buildings, walls, and other objects, or as directed.

3.7. Sprinkler Heads and Drip Tubing. Install sprinkler heads and drip tubing in accordance with the 
manufacturer’s recommendations at locations shown on the plans or as directed.

3.8. Controller. Install controllers in accordance with the manufacturer’s recommendations at locations shown on 
the plans or as directed.

3.9. Low-Voltage Wire. Install wire in trenches below the pipe or in a minimum 1-in. PVC pipe with at least 12 in. 
of cover over its entire run. Install wire in continuous lengths. Splice wire, if required, in valve boxes using 
waterproof materials.

3.10. Closing and Flushing of PVC Pipe. Cap or plug pipe after installation to prevent entry of foreign materials 
that would obstruct the flow of water. Leave caps or plugs in place until removal is necessary for completion 
of the installation. Thoroughly flush all water lines.

3.11. Hydrostatic Tests. Notify the Engineer in writing at least 48 hr. before testing. Center load all pipe with 
enough backfill to prevent arching or slipping while under pressure. After all welded joints have cured for at 
least 24 hr., test the main lines from the meter to the valves, with all valves closed, for at least 2 consecutive 
hours by applying a continuous and static minimum 80-psi water pressure. Repair leaks if necessary and 
retest. Maintain the lines under static pressure for 24 hr. without leaks before final approval.

3.12. Backfill and Compaction. Backfill trenches and other excavations with soil free of objectionable material 
after the irrigation system is fully operational, all tests and inspections have been performed, and the results 
are approved. Backfill and compact in 8-in. layers. Smooth and shape disturbed soil to final grade or as 
directed.

4. MEASUREMENT

This Item will be measured by the lump sum. or by each complete system.  Irrigation reconnection 
includes all work to repair and adjust the existing irrigation system due to the construction of the 
fuel farm drive. The work shall include (but is not limited to) installing PVC conduit under the 
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proposed fuel farm drive, adjusting the location of sprinkler heads and the replacement of sprinkler 
heads. The contractor shall propose the layout of the irrigation system to the engineer and receive 
approval from the engineer and the town. 

5. PAYMENT

For “lump sum” measurement, the work performed and the materials furnished in accordance with this Item 
and measured as provided under “Measurement” will be paid for at the unit price bid for “Irrigation 
Reconnection System.” For “each” measurement, the work performed and the materials furnished in 
accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price 
bid for “Irrigation System.” of the design specified. This price is full compensation for furnishing and installing 
all components; flushing and testing water lines; furnishing and operating equipment; and labor, tools, and 
incidentals. Protection methods for excavations 5 ft. deep or deeper will be measured and paid for as 
required under Item 402, “Trench Excavation Protection,” or Item 403, “Temporary Special Shoring.” 
Electrical work required in accordance with Section 170.3.1., “Electrical Service,” will be measured and paid 
for under Item 628, “Electrical Services.” Power and water consumed will be paid for by the Department 
unless otherwise shown on the plans. Backflow preventer, system inspection, and maintenance fees will be 
paid by the Department unless otherwise shown on the plans.

Payment will be made under:

Item Tx-170-5.1 Irrigation Reconnection - per Lump Sum
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TX-216

Item 216 

Proof Rolling

1. DESCRIPTION

Proof-roll earthwork, base, or both to locate unstable areas.

2. EQUIPMENT

2.1. Specified Equipment. Furnish rollers that weigh at least 25 tons when loaded. The maximum acceptable 
load is 50 tons. Provide rollers that meet the requirements of Section 210.2.4., “Pneumatic Tire Rollers.”

2.2. Alternative Equipment. The Contractor may use alternate compaction equipment that produces results 
equivalent to the specified equipment in the same period of time as approved. Discontinue the use of the 
alternative equipment and furnish the specified equipment if the desired results are not achieved.

3. CONSTRUCTION

Perform proof rolling as directed. Adjust the load and tire inflation pressures within the range of the 
manufacturer’s charts or tabulations, as directed. Make at least 2 coverages with the proof roller. Offset each 
trip of the roller by at most one tire width. Operate rollers at a speed between 2 and 6 mph, as directed.
Correct unstable or nonuniform areas, if found, in accordance with the applicable Item.

4. MEASUREMENT

Rolling will be measured by the hour operated on surfaces being tested. Proof rolling shall not be measured 
for separate payment.

5. PAYMENT

The work performed and equipment furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Proof Rolling.” This price is full compensation for 
furnishing and operating equipment and for labor, materials, tools, and incidentals. Proof rolling shall be 
considered subsidiary to the items in which it is required. There shall be no separate payment for proof 
rolling.
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Item 247

Flexible Base

1. DESCRIPTION

Construct a foundation course composed of flexible base.

2. MATERIALS

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. Notify the Engineer of the proposed material sources and of changes to material sources. The 
Engineer may sample and test project materials at any time before compaction throughout the duration of the 
project to assure specification compliance. Use Tex-100-E material definitions.

2.1. Aggregate. Furnish aggregate of the type and grade shown on the plans and meeting the requirements of 
Table 1. Each source must meet Table 1 requirements for liquid limit, plasticity index, and wet ball mill for the 
grade specified. Do not use additives, such as but not limited to lime, cement, or fly ash to modify aggregates 
to meet the requirements of Table 1 unless shown on the plans.

Table 1
Material Requirements

2.1.1. Material Tolerances. The Engineer may accept material if no more than 1 of the 5 most recent gradation 
tests has an individual sieve outside the specified limits of the gradation.

When target grading is required by the plans, no single failing test may exceed the master grading by more 
than 5 percentage points on sieves No. 4 and larger or 3 percentage points on sieves smaller than No. 4.

Property Test Method Grade 1–2 Grade 3 Grade 42 Grade 5

Sampling Tex-400-A

Master gradation sieve size
(cumulative % retained)

2-1/2" 0 0 0

1-3/4" 0–10 0–10 0–5

7/8" 10–35 – 10–35

3/8" 30–65 – 35–65

#4 45–75 45–75 45–75

#40

Tex-110-E

65–90 50–85

As shown on 
the plans

70–90

Liquid Limit, % Max Tex-104-E 40 40
As shown on 

the plans
35

Plasticity Index, Max1 10 12
As shown on 

the plans
10

Plasticity index, Min1

Tex-106-E
As shown on 

the plans
As shown on the 

plans
As shown on 

the plans
As shown on 

the plans

Wet ball mill, % Max 40 –
As shown on 

the plans
40

Wet ball mill, % Max increase 
passing the #40 sieve

Tex-116-E

20 –
As shown on 

the plans
20

Min compressive strength, psi

lateral pressure 0 psi 35 – –

lateral pressure 3 psi – – 90

lateral pressure 15 psi

Tex-117-E

175 –

As shown on 
the plans

175

1. Determine plastic index in accordance with Tex-107-E (linear shrinkage) when liquid limit is unattainable as defined 
in Tex-104-E.

2. Grade 4 may be further designated as Grade 4A, Grade 4B, etc.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn400.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi116.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi117.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
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The Engineer may accept material if no more than 1 of the 5 most recent plasticity index tests is outside the 
specified limit. No single failing test may exceed the allowable limit by more than 2 points.

2.1.2. Material Types. Do not use fillers or binders unless approved. Furnish the type specified on the plans in 
accordance with the following:

2.1.2.1. Type A. Crushed stone produced and graded from oversize quarried aggregate that originates from a single, 
naturally occurring source. Do not use gravel or multiple sources.

2.1.2.2. Type B. Crushed or uncrushed gravel. Blending of 2 or more sources is allowed.

2.1.2.3. Type C. Crushed gravel with a minimum of 60% of the particles retained on a No. 4 sieve with 2 or more 
crushed faces as determined by Tex-460-A, Part I. Blending of 2 or more sources is allowed.

2.1.2.4. Type D. Type A material or crushed concrete. Crushed concrete containing gravel will be considered Type D 
material. Crushed concrete must meet the requirements in Section 247.2.1.3.2., “Recycled Material 
(Including Crushed Concrete) Requirements,” and be managed in a way to provide for uniform quality. The 
Engineer may require separate dedicated stockpiles in order to verify compliance.

2.1.2.5. Type E. Caliche, iron ore or as otherwise shown on the plans.

2.1.3. Recycled Material. Reclaimed asphalt pavement (RAP) and other recycled materials may be used when 
shown on the plans. Request approval to blend 2 or more sources of recycled materials.

2.1.3.1. Limits on Percentage. Do not exceed 20% RAP by weight, when RAP is allowed, unless otherwise shown 
on the plans. The percentage limitations for other recycled materials will be as shown on the plans.

2.1.3.2. Recycled Material (Including Crushed Concrete) Requirements.

2.1.3.2.1. Contractor-Furnished Recycled Materials. Provide recycled materials, other than RAP, that have a 
maximum sulfate content of 3,000 ppm when tested in accordance with Tex-145-E. When the Contractor 
furnishes the recycled materials, including crushed concrete, the final product will be subject to the 
requirements of Table 1 for the grade specified. Certify compliance with DMS-11000, “Evaluating and Using 
Nonhazardous Recyclable Materials Guidelines,” for Contractor furnished recycled materials. In addition, 
recycled materials must be free from reinforcing steel and other objectionable material and have at most 
1.5% deleterious material when tested in accordance with Tex-413-A. For RAP, do not exceed a maximum 
percent loss from decantation of 5.0% when tested in accordance with Tex-406-A. Test RAP without 
removing the asphalt.

2.1.3.2.2. Department-Furnished Required Recycled Materials. When the Department furnishes and requires the 
use of recycled materials, unless otherwise shown on the plans:

 Department-required recycled material will not be subject to the requirements in Table 1,

 Contractor-furnished materials are subject to the requirements in Table 1 and this Item,

 the final product, blended, will be subject to the requirements in Table 1, and 

 for final product, unblended (100% Department-furnished required recycled material), the liquid limit, 

plasticity index, wet ball mill, and compressive strength is waived.

Crush Department-furnished RAP so that 100% passes the 2 in. sieve. The Contractor is responsible for 
uniformly blending to meet the percentage required.

2.1.3.2.3. Department-Furnished and Allowed Recycled Materials. When the Department furnishes and allows the 
use of recycled materials or allows the Contractor to furnish recycled materials, the final blended product is 
subject to the requirements of Table 1 and the plans.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi145.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/11000_series/pdfs/11000.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn413.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
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2.1.3.3. Recycled Material Sources. Department-owned recycled material is available to the Contractor only when 
shown on the plans. Return unused Department-owned recycled materials to the Department stockpile 
location designated by the Engineer unless otherwise shown on the plans.

The use of Contractor-owned recycled materials is allowed when shown on the plans. Contractor-owned 
surplus recycled materials remain the property of the Contractor. Remove Contractor-owned recycled 
materials from the project and dispose of them in accordance with federal, state, and local regulations before 
project acceptance. Do not intermingle Contractor-owned recycled material with Department-owned recycled 
material unless approved.

2.2. Water. Furnish water free of industrial wastes and other objectionable matter.

2.3. Material Sources. Expose the vertical faces of all strata of material proposed for use when non-commercial 
sources are used. Secure and process the material by successive vertical cuts extending through all 
exposed strata, when directed.

3. EQUIPMENT

Provide machinery, tools, and equipment necessary for proper execution of the work.

3.1. Provide rollers in accordance with Item 210, “Rolling.” Provide proof rollers in accordance with Item 216, 
“Proof Rolling,” when required.

3.2. When ride quality measurement is required, provide a high speed or lightweight inertial profiler certified at the 
Texas A&M Transportation Institute. Provide equipment certification documentation. Display a current decal 
on the equipment indicating the certification expiration date.

4. CONSTRUCTION

Construct each layer uniformly, free of loose or segregated areas, and with the required density and moisture 
content. Provide a smooth surface that conforms to the typical sections, lines, and grades shown on the 
plans or as directed.

Stockpile base material temporarily at an approved location before delivery to the roadway. Build stockpiles 
in layers no greater than 2 ft. thick. Stockpiles must have a total height between 10 and 16 ft. unless 
otherwise approved. After construction and acceptance of the stockpile, loading from the stockpile for 
delivery is allowed. Load by making successive vertical cuts through the entire depth of the stockpile.

Do not add or remove material from temporary stockpiles that require sampling and testing before delivery 
unless otherwise approved. Charges for additional sampling and testing required as a result of adding or 
removing material will be deducted from the Contractor’s estimates.

Haul approved flexible base in clean trucks. Deliver the required quantity to each 100-ft. station or 
designated stockpile site as shown on the plans. Prepare stockpile sites as directed. When delivery is to the 
100-ft. station, manipulate in accordance with the applicable Items.

4.1. Preparation of Subgrade or Existing Base. Remove or scarify existing asphalt concrete pavement in 
accordance with Item 105, “Removing Treated and Untreated Base and Asphalt Pavement,” when shown on 
the plans or as directed. Shape the subgrade or existing base to conform to the typical sections shown on 
the plans or as directed.

When new base is required to be mixed with existing base, deliver, place, and spread the new flexible base 
in the required amount per station. Manipulate and thoroughly mix the new base with existing material to 
provide a uniform mixture to the specified depth before shaping.
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Proof roll the roadbed in accordance with Item 216, “Proof Rolling,” before pulverizing or scarifying when 
shown on the plans or directed. Correct soft spots as directed.

4.2. Placing. Spread and shape flexible base into a uniform layer with an approved spreader the same day as 
delivered unless otherwise approved. Construct layers to the thickness shown on the plans. Maintain the 
shape of the course. Control dust by sprinkling, as directed. Correct or replace segregated areas as directed, 
at no additional expense to the Department.

Place successive base courses and finish courses using the same construction methods required for the first 
course.

4.3. Compaction. Compact using density control unless otherwise shown on the plans. Multiple lifts are 
permitted when shown on the plans or approved. Bring each layer to the moisture content directed. When 
necessary, sprinkle the material in accordance with Item 204, “Sprinkling.”

Begin rolling longitudinally at the sides and proceed towards the center, overlapping on successive trips by at 
least 1/2 the width of the roller unit. Begin rolling at the low side and progress toward the high side on 
superelevated curves. Offset alternate trips of the roller. Operate rollers at a speed between 2 and 6 mph as 
directed.

Rework, recompact, and refinish material that fails to meet or that loses required moisture, density, stability, 
or finish requirements before the next course is placed or the project is accepted. Continue work until 
specification requirements are met. Perform the work at no additional expense to the Department.

Before final acceptance, the Engineer will select the locations of tests and measure the flexible base depth in 
accordance with Tex-140-E. Correct areas deficient by more than 1/2 in. in thickness by scarifying, adding 
material as required, reshaping, recompacting, and refinishing at the Contractor’s expense.

4.3.1. Ordinary Compaction. Roll with approved compaction equipment as directed. Correct irregularities, 
depressions, and weak spots immediately by scarifying the areas affected, adding or removing approved 
material as required, reshaping, and recompacting.

4.3.2. Density Control. Compact to at least 100% of the maximum dry density determined by Tex-113-E, unless 
otherwise shown on the plans. Maintain moisture during compaction within ±2 percentage points of the 
optimum moisture content as determined by Tex-113-E. Measure the moisture content of the material in 
accordance with Tex-115-E or Tex-103-E during compaction daily and report the results the same day to the 
Engineer, unless otherwise shown on the plans or directed. Do not achieve density by drying the material 
after compaction.

The Engineer will determine roadway density and moisture content of completed sections in accordance with 
Tex-115-E. The Engineer may accept the section if no more than 1 of the 5 most recent density tests is 
below the specified density and the failing test is no more than 3 pcf below the specified density.

4.4. Finishing. After completing compaction, clip, skin, or tight-blade the surface with a maintainer or subgrade 
trimmer to a depth of approximately 1/4 in. Remove loosened material and dispose of it at an approved 
location. Seal the clipped surface immediately by rolling with a pneumatic tire roller until a smooth surface is 
attained. Add small increments of water as needed during rolling. Shape and maintain the course and 
surface in conformity with the typical sections, lines, and grades as shown on the plans or as directed.

Correct grade deviations greater than 1/4 in. in 16 feet measured longitudinally or greater than 1/4 in. over 
the entire width of the cross-section in areas where surfacing is to be placed. Correct by loosening and 
adding, or removing material. Reshape and re-compact in accordance with Section 247.4.3., “Compaction.”

4.5. Curing. Cure the finished section until the moisture content is at least 2 percentage points below optimum or 
as directed before applying the next successive course or prime coat.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi140.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi103.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
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4.6. Ride Quality. This section applies to the final travel lanes that receive a 1 or 2 course surface treatment for 
the final surface, unless otherwise shown on the plans. Measure ride quality of the base course after 
placement of the prime coat and before placement of the surface treatment, unless otherwise approved. Use 
a certified profiler operator from the Department’s MPL. When requested, furnish the Engineer 
documentation for the person certified to operate the profiler.

Provide all profile measurements to the Engineer in electronic data files within 3 days after placement of the 
prime coat using the format specified in Tex-1001-S. The Engineer will use Department software to evaluate 
longitudinal profiles to determine areas requiring corrective action. Correct 0.1-mi.sections having an average 
international roughness index (IRI) value greater than 100.0 in. per mile to an IRI value of 100.0 in. per mile 
or less for each wheel path, unless otherwise shown on the plans.

Re-profile and correct sections that fail to maintain ride quality until placement of the next course, as 
directed. Correct re-profiled sections until specification requirements are met, as approved. Perform this work 
at no additional expense to the Department.

5. MEASUREMENT

Flexible base will be measured as follows:

 Flexible Base (Complete In Place). The ton, square yard, or any cubic yard method.

 Flexible Base (Roadway Delivery). The ton or any cubic yard method.

 Flexible Base (Stockpile Delivery). The ton, cubic yard in vehicle, or cubic yard in stockpile.

Measurement by the cubic yard in final position and square yard is a plans quantity measurement. The 
quantity to be paid for is the quantity shown in the proposal unless modified by Article 9.2., “Plans Quantity 
Measurement.” Additional measurements or calculations will be made if adjustments of quantities are 
required.

Measurement is further defined for payment as follows.

5.1. Cubic Yard in Vehicle. By the cubic yard in vehicles of uniform capacity at the point of delivery.

5.2. Cubic Yard in Stockpile. By the cubic yard in the final stockpile position by the method of average end 
areas.

5.3. Cubic Yard in Final Position. By the cubic yard in the completed and accepted final position. The volume of 
base course is computed in place by the method of average end areas between the original subgrade or 
existing base surfaces and the lines, grades, and slopes of the accepted base course as shown on the plans.

5.4. Square Yard. By the square yard of surface area in the completed and accepted final position. The surface 
area of the base course is based on the width of flexible base as shown on the plans.

5.5. Ton. By the ton of dry weight in vehicles as delivered. The dry weight is determined by deducting the weight 
of the moisture in the material at the time of weighing from the gross weight of the material. The Engineer will 
determine the moisture content in the material in accordance with Tex-103-E from samples taken at the time 
of weighing.

When material is measured in trucks, the weight of the material will be determined on certified scales, or the 
Contractor must provide a set of standard platform truck scales at a location approved by the Engineer. 
Scales must conform to the requirements of Item 520, “Weighing and Measuring Equipment.”

6. 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 the types of work shown below. No additional payment 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi103.pdf
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will be made for thickness or width exceeding that shown on the typical section or provided on the plans for 
cubic yard in the final position or square yard measurement.

Sprinkling and rolling, except proof rolling, will not be paid for directly but will be subsidiary to this Item unless 
otherwise shown on the plans. When proof rolling is shown on the plans or directed, it will be paid for in 
accordance with Item 216, “Proof Rolling.”

Where subgrade is constructed under this Contract, correction of soft spots in the subgrade will be at the 
Contractor’s expense. Where subgrade is not constructed under this Contract, correction of soft spots in the 
subgrade will be paid in accordance with pertinent Items or Article 4.4., “Changes in the Work.”

6.1. Flexible Base (Complete In Place). Payment will be made for the type and grade specified. For cubic yard 
measurement, “In Vehicle,” “In Stockpile,” or “In Final Position” will be specified. For square yard 
measurement, a depth will be specified. This price is full compensation for furnishing materials, temporary 
stockpiling, assistance provided in stockpile sampling and operations to level stockpiles for measurement, 
loading, hauling, delivery of materials, spreading, blading, mixing, shaping, placing, compacting, reworking, 
finishing, correcting locations where thickness is deficient, curing, furnishing scales and labor for weighing 
and measuring, and equipment, labor, tools, and incidentals.

6.2. Flexible Base (Roadway Delivery). Payment will be made for the type and grade specified. For cubic yard 
measurement, “In Vehicle,” “In Stockpile,” or “In Final Position” will be specified. The unit price bid will not 
include processing at the roadway. This price is full compensation for furnishing materials, temporary 
stockpiling, assistance provided in stockpile sampling and operations to level stockpiles for measurement, 
loading, hauling, delivery of materials, furnishing scales and labor for weighing and measuring, and 
equipment, labor, tools, and incidentals.

6.3. Flexible Base (Stockpile Delivery). Payment will be made for the type and grade specified. For cubic yard 
measurement, “In Vehicle” or “In Stockpile” will be specified. The unit price bid will not include processing at 
the roadway. This price is full compensation for furnishing and disposing of materials, preparing the stockpile 
area, temporary or permanent stockpiling, assistance provided in stockpile sampling and operations to level 
stockpiles for measurement, loading, hauling, delivery of materials to the stockpile, furnishing scales and 
labor for weighing and measuring, and equipment, labor, tools, and incidentals. 

Payment will be made under:

Item TX-247-6.1 Flexible Base (Density Control) (Complete in Place) (Type D Grade 1) (8”) – Per 
Square Yard
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Item 260

Lime Treatment (Road-Mixed)

1. DESCRIPTION

Mix and compact lime, water, and subgrade or base (with or without asphaltic concrete pavement) in the 
roadway.

2. MATERIALS

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. Notify the Engineer of the proposed material sources and of changes to material sources. 
Obtain verification from the Engineer that the specification requirements are met before using the sources. 
The Engineer may sample and test project materials at any time before compaction. Use Tex-100-E for 
material definitions.

2.1. Lime. Furnish lime that meets the requirements of DMS-6350 “Lime and Lime Slurry,” and DMS-6330, “Pre- 
Qualification of Lime Sources.” Use hydrated lime, commercial lime slurry, quicklime, or carbide lime slurry 
as shown on the plans. Do not use quicklime when sulfates are present in quantities greater than 3,000 ppm. 
When furnishing quicklime, provide it in bulk.

2.2. Subgrade. The Engineer will determine the sulfate content of the existing subgrade in accordance with Tex- 
145-E and organic content in accordance with Tex-148-E before lime treatment begins. Suspend operations 
when material to be treated has a sulfate content greater than 7,000 ppm or an organic content greater than 
1.0% and proceed as directed.

2.3. Flexible Base. Unless otherwise shown on the plans, furnish base material that meets the requirements of 
Item 247, “Flexible Base,” for the type and grade shown on the plans, before the addition of lime.

2.4. Water. Furnish water free of industrial wastes and other objectionable material.

2.5. Asphalt. When asphalt or emulsion is permitted for curing purposes, furnish materials that meet the 
requirements of Item 300, “Asphalts, Oils, and Emulsions,” as shown on the plans or as directed.

2.6. Mix Design. The Engineer will determine the target lime content and optimum moisture content in 
accordance with Tex-121-E or prior experience with the project materials. The Contractor may propose a mix 
design developed in accordance with Tex-121-E. The Engineer will use Tex-121-E to verify the Contractor’s 
proposed mix design before acceptance. Reimburse the Department for subsequent mix designs or partial 
designs necessitated by changes in the material or requests by the Contractor. Limit the amount of recycled 
asphalt pavement to no more than 50% of the mix unless otherwise shown on the plans or directed.

3. EQUIPMENT

Provide machinery, tools, and equipment necessary for proper execution of the work. Provide rollers in 
accordance with Item 210, “Rolling.” Provide proof rollers in accordance with Item 216, “Proof Rolling,” when 
required.

3.1. Storage Facility. Store quicklime and dry hydrated lime in closed, weatherproof containers.

3.2. Slurry Equipment. Use slurry tanks equipped with agitation devices to slurry hydrated lime or quicklime on 
the project or other approved location. The Engineer may approve other slurrying methods.
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3.3. Provide a pump for agitating the slurry when the distributor truck is not equipped with an agitator. Equip the 
distributor truck with a sampling device in accordance with Tex-600-J, Part I, when using commercial lime 
slurry or carbide lime slurry.

3.4. Hydrated Lime Distribution Equipment. Provide equipment to spread lime evenly across the area to be 
treated. Provide equipment with a rotary vane feeder to spread lime, when shown on the plans.

3.5. Pulverization Equipment. Provide pulverization equipment that:

 cuts and pulverizes material uniformly to the proper depth with cutters that plane to a uniform 

surface over the entire width of the cut,

 provides a visible indication of the depth of cut at all times, and

 uniformly mixes the materials.

4. CONSTRUCTION

Construct each layer uniformly, free of loose or segregated areas, and with the required density and moisture 
content. Provide a smooth surface that conforms to the typical sections, lines, and grades shown on the 
plans or as directed.

4.1. Preparation of Subgrade or Existing Base for Treatment. Before treating, remove existing asphalt 
pavement in accordance with Item 105, “Removing Treated and Untreated Base and Asphalt Pavement,” 
when shown on the plans or as directed. Shape existing material in accordance with applicable bid items to 
conform to typical sections shown on the plans and as directed.

Unless otherwise approved, proof roll the roadbed in accordance with Item 216, “Proof Rolling,” before 
pulverizing or scarifying existing material. Correct soft spots as directed.

When material is imported from a borrow source, notify the Engineer of the location of the borrow source well 
in advance to allow time for testing and approval to avoid delay to the project. Stockpile as directed. The 
Engineer will test the borrow source and determine the sulfate and organic contents. When the borrow 
source has a sulfate content greater than 3,000 ppm or an organic content greater than 1.0%, proceed as 
directed.

When new base material is required to be mixed with existing base, deliver, place, and spread the new 
material in the required amount per station. Manipulate and thoroughly mix new base with existing material to 
provide a uniform mixture to the specified depth before shaping.

4.2. Pulverization. Pulverize or scarify existing material after shaping so that 100% passes a 2-1/2 in. sieve. If 
the material cannot be uniformly processed to the required depth in a single pass, excavate and windrow the 
material to expose a secondary grade to achieve processing to plan depth.

4.3. Application of Lime. Uniformly apply lime using dry or slurry placement as shown on the plans or as 
directed. Add lime at the percentage determined in Section 260.2.6., “Mix Design.” Apply lime only on an 
area where mixing can be completed during the same working day.

Start lime application only when the air temperature is at least 35°F and rising or is at least 40°F. The 
temperature will be taken in the shade and away from artificial heat. Suspend application when the Engineer 
determines that weather conditions are unsuitable.

Minimize dust and scattering of lime by wind. Do not apply lime when wind conditions, in the opinion of the 
Engineer, cause blowing lime to become dangerous to traffic or objectionable to adjacent property owners. 
When pebble grade quicklime is placed dry, mix the material and lime thoroughly at the time of lime 
application. Use of quicklime can be dangerous. Inform users of the recommended precautions for handling 
and storage.
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4.3.1. Dry Placement. Before applying lime, bring the prepared roadway to approximately 2 percentage points 
above optimum moisture content. When necessary, sprinkle in accordance with Item 204, “Sprinkling.” 
Distribute the required quantity of hydrated lime or pebble grade quicklime with approved equipment. Only 
hydrated lime may be distributed by bag. Do not use a motor grader to spread hydrated lime.

4.3.2. Slurry Placement. Provide slurry free of objectionable materials, at or above the minimum dry solids 
content, and with a uniform consistency that will allow ease of handling and uniform application. Deliver 
commercial lime slurry or carbide lime slurry to the jobsite, or use hydrated lime or quicklime to prepare lime 
slurry at the jobsite or other approved location, as specified. When dry quicklime is applied as slurry, use 
80% of the amount shown on the plans.

Distribute slurry uniformly by making successive passes over a measured section of roadway until the 
specified lime content is reached. Uniformly spread the residue from quicklime slurry over the length of the 
roadway being processed, unless otherwise directed.

4.4. Mixing. Begin mixing within 6 hr. of application of lime. Hydrated lime exposed to the open air for 6 hr. or 
more between application and mixing, or that experiences excessive loss due to washing or blowing, will not 
be accepted for payment.

Thoroughly mix the material and lime using approved equipment. When treating subgrade, bring the moisture 
content above the optimum moisture content to insure adequate chemical reaction of the lime and subgrade 
materials. Allow the mixture to mellow for 1 to 4 days, as directed. When pebble grade quicklime is used, 
allow the mixture to mellow for 2 to 4 days, as directed. Sprinkle the treated materials during the mixing and 
mellowing operation, as directed, to achieve adequate hydration and proper moisture content. When the 
material to be treated has a sulfate content greater than 3,000 ppm but less than or equal to 7,000 ppm, 
mellow for a minimum of 7 days. Maintain in a continuously moist condition by sprinkling in accordance with 
Item 204, “Sprinkling.” After mellowing, resume mixing until a homogeneous, friable mixture is obtained. After 
mixing, the Engineer may sample the mixture at roadway moisture and test in accordance with Tex-101-E, 
Part III, to determine compliance with the gradation requirements in Table 1.

Table 1
Gradation Requirements (Minimum % Passing)

Sieve Size Base Subgrade
1-3/4" 100 100
3/4" 85 85
#4 – 60

4.5. Compaction. Compact the mixture using density control, unless otherwise shown on the plans. Multiple lifts 
are permitted when shown on the plans or approved. Bring each layer to the moisture content directed. 
Sprinkle the treated material in accordance with Item 204, “Sprinkling” or aerate the treated material to adjust 
the moisture content during compaction so that it is no more than 1.0 percentage points below optimum and
2.0 percentage points above optimum as determined by Tex-121-E. Measure the moisture content of the 
material in accordance with Tex-115-E or Tex-103-E during compaction daily and report the results the same 
day, unless otherwise shown on the plans or directed.

Begin rolling longitudinally at the sides and proceed toward the center, overlapping on successive trips by at 
least 1/2 the width of the roller unit. On superelevated curves, begin rolling at the low side and progress 
toward the high side. Offset alternate trips of the roller. Operate rollers at a speed between 2 and 6 mph as 
directed.

Before final acceptance, the Engineer will select the locations of tests in each unit and measure the treated 
depth in accordance with Tex-140-E. Correct areas deficient by more than 1/2 in. in thickness or more than 
1/2% in target lime content by adding lime as required, reshaping, recompacting, and refinishing at the 
Contractor’s expense.

Rework, recompact, and refinish material that fails to meet or that loses required moisture, density, stability, 
or finish before the next course is placed or the project is accepted. Continue work until specification
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requirements are met. Rework in accordance with Section 260.4.6., “Reworking a Section.” Perform the work 
at no additional expense to the Department.

4.5.1. Ordinary Compaction. Roll with approved compaction equipment, as directed. Correct irregularities, 
depressions, and weak spots immediately by scarifying the areas affected, adding or removing treated 
material as required, reshaping, and recompacting.

4.5.2. Density Control. The Engineer will determine roadway density and moisture content of completed sections 
in accordance with Tex-115-E. The Engineer may accept the section if no more than 1 of the 5 most recent 
density tests is below the specified density and the failing test is no more than 3 pcf below the specified 
density.

4.5.2.1. Subgrade. Compact to at least 95% of the maximum density determined in accordance with Tex-121-E, 
unless otherwise shown on the plans.

4.5.2.2. Base. Compact the bottom course to at least 95% of the maximum density determined in accordance with 
Tex-121-E, unless otherwise shown on the plans. Compact subsequent courses treated under this Item to at 
least 98% of the maximum density determined in accordance with Tex-121-E, unless otherwise shown on the 
plans.

4.6. Reworking a Section. When a section is reworked within 72 hr. after completion of compaction, rework the 
section to provide the required density. When a section is reworked more than 72 hr. after completion of 
compaction, add additional lime at 25% of the percentage determined in Section 260.2.6., “Mix Design.” 
Reworking includes loosening, adding material or removing unacceptable material if necessary, mixing as 
directed, compacting, and finishing. When density control is specified, determine a new maximum density of 
the reworked material in accordance with Tex-121-E, and compact to at least 95% of this density.

4.7. Finishing. Immediately after completing compaction of the final course, clip, skin, or tight-blade the surface 
of the lime-treated material with a maintainer or subgrade trimmer to a depth of approximately 1/4 in. 
Remove loosened material and dispose of at an approved location. Roll the clipped surface immediately with 
a pneumatic tire roller until a smooth surface is attained. Add small amounts of water as needed during 
rolling. Shape and maintain the course and surface in conformity with the typical sections, lines, and grades 
shown on the plans or as directed.

Finish grade of constructed subgrade to within 0.1 ft. in the cross-section and 0.1 ft. in 16 ft. measured 
longitudinally.

Correct grade deviations of constructed base greater than 1/4 in. in 16 ft. measured longitudinally or greater 
than 1/4 in. over the entire width of the cross-section in areas where surfacing is to be placed. Remove 
excess material, reshape, and roll with a pneumatic-tire roller. Correct as directed if material is more than
1/4 in. low. Do not surface patch. The 72-hr. time limit required for completion of placement, compaction, and 
finishing does not apply to finishing required just before applying the surface course.

4.8. Curing. Cure for the minimum number of days shown in Table 2 by sprinkling in accordance with Item 204, 
“Sprinkling,” or by applying an asphalt material at a rate of 0.05 to 0.20 gal. per square yard as directed. 
Maintain moisture during curing. Upon completion of curing, maintain the moisture content in accordance 
with Section 132.3.5., “Maintenance of Moisture and Reworking,” for subgrade and Section 247.4.5., “Curing” 
for bases before placing subsequent courses. Do not allow equipment on the finished course during curing 
except as required for sprinkling, unless otherwise approved. Apply seals or additional courses within
14 calendar days of final compaction.
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Table 2
Minimum Curing Requirements before Placing Subsequent Courses1

Untreated Material Curing (Days)

PI  35 2

PI > 35 5

1. Subject to the approval of the Engineer. Proof rolling may be 
required as an indicator of adequate curing.

5. MEASUREMENT

5.1. Lime. When lime is furnished in trucks, the weight of lime will be determined on certified scales, or the 
Contractor must provide a set of standard platform truck scales at a location approved by the Engineer. 
Scales must conform to the requirements of Item 520, “Weighing and Measuring Equipment.”

When lime is furnished in bags, indicate the manufacturer’s certified weight. Bags varying more than 5% from 
that weight may be rejected. The average weight of bags in any shipment, as determined by weighing
10 bags taken at random, must be at least the manufacturer’s certified weight.

5.1.1. Hydrated Lime.

5.1.1.1. Dry. Lime will be measured by the ton (dry weight).

5.1.1.2. Slurry. Lime slurry will be measured by the ton (dry weight) of the hydrated lime used to prepare the slurry at 
the jobsite.

5.1.2. Commercial Lime Slurry. Lime slurry will be measured by the ton (dry weight) as calculated from the 
minimum percent dry solids content of the slurry, multiplied by the weight of the slurry in tons delivered.

5.1.3. Quicklime.

5.1.3.1. Dry. Lime will be measured by the ton (dry weight) of the quicklime.

5.1.3.2. Slurry. Lime slurry will be measured by the ton (dry weight) of the quicklime used to prepare the slurry 
multiplied by a conversion factor of 1.28 to give the quantity of equivalent hydrated lime, which will be the 
basis of payment.

5.1.4. Carbide Lime Slurry. Lime slurry will be measured by the ton (dry weight) as calculated from the minimum 
percent dry solids content of the slurry, multiplied by the weight of the slurry in tons delivered.

5.2. Lime Treatment. Lime treatment will be measured by the square yard of surface area. The dimensions for 
determining the surface area are established by the widths shown on the plans and the lengths measured at 
placement.

6. PAYMENT

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid in accordance with Section 260.6.1., “Lime,” and Section 260.6.2., “Lime 
Treatment.”

Furnishing and delivering new base will be paid for in accordance with Section 247.6.2., “Flexible Base 
(Roadway Delivery).” Mixing, spreading, blading, shaping, compacting, and finishing new or existing base 
material will be paid for in accordance with Section 260.6.2., “Lime Treatment.” Removal and disposal of 
existing asphalt concrete pavement will be paid for in accordance with pertinent Items or Article 4.4., 
“Changes in the Work.”
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Sprinkling and rolling, except proof rolling, will not be paid for directly but will be subsidiary to this Item, 
unless otherwise shown on the plans. When proof rolling is shown on the plans or directed by the Engineer, it 
will be paid for in accordance with Item 216, “Proof Rolling.”

Where subgrade is constructed under this Contract, correction of soft spots in the subgrade or existing base 
will be at the Contractor’s expense. Where subgrade is not constructed under this Contract, correction of soft 
spots in the subgrade or existing base will be paid for in accordance with pertinent Items or Article 4.4., 
“Changes in the Work.”

Where subgrade to be treated under this Contract has sulfates greater than 7,000 ppm, work will be paid for 
in accordance with Article 4.4., “Changes in the Work.”

Asphalt used solely for curing will not be paid for directly but will be subsidiary to this Item. Asphalt placed for 
curing and priming will be paid for under Item 310, “Prime Coat.”

6.1. Lime. Lime will be paid for at the unit price bid for “Lime” of one of the following types:

 Hydrated Lime (Dry),

 Hydrated Lime (Slurry),

 Commercial Lime Slurry,

 Quicklime (Dry),

 Quicklime (Slurry), or

 Carbide Lime Slurry.

This price is full compensation for materials, delivery, equipment, labor, tools, and incidentals.

Lime used for reworking a section in accordance with Section 260.4.6., “Reworking a Section,” will not be 
paid for directly but will be subsidiary to this Item.

6.2. Lime Treatment. Lime treatment will be paid for at the unit price bid for “Lime Treatment (Existing Material),” 
“Lime Treatment (New Base),” or “Lime Treatment (Mixing Existing Material and New Base),” for the depth 
specified. No payment will be made for thickness or width exceeding that shown on the plans. This price is 
full compensation for shaping existing material, loosening, mixing, pulverizing, spreading, applying lime, 
compacting, finishing, curing, curing materials, blading, shaping and maintaining shape, replacing mixture, 
disposing of loosened materials, processing, hauling, preparing secondary subgrade, water, equipment, 
labor, tools, and incidentals.

Payment will be made under:

Item Tx-260-6.1 Lime — per ton 

Item Tx-260-6.2 Lime Treated Subgrade (6” Thickness) — per square yard
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Item 275

Cement Treatment (Road-Mixed)

1. DESCRIPTION

Mix and compact cement, water, and subgrade or base (with or without asphalt concrete pavement) in the 
roadway.

2. MATERIALS

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. Notify the Engineer of the proposed material sources and of changes to material sources. The 
Engineer will verify that the specification requirements are met before the sources can be used. The 
Engineer may sample and test project materials at any time before compaction. Use Tex-100-E for material 
definitions.

2.1. Cement. Furnish hydraulic cement that meets the requirements of DMS-4600, “Hydraulic Cement,” and the 
Department’s Hydraulic Cement Quality Monitoring Program (HCQMP). Sources not on the HCQMP will 
require testing and approval before use.

2.2. Subgrade. The Engineer will determine the sulfate content in accordance with Tex-145-E and organic 
content in accordance with Tex-148-E before cement treatment begins. Suspend operations when material to 
be treated has a sulfate content greater than 7,000 ppm or an organic content greater than 1.0% and 
proceed as directed.

2.3. Flexible Base. Unless otherwise shown on the plans, furnish base material that meets the requirements of 
Item 247, “Flexible Base,” for the type and grade shown on the plans, before the addition of cement.

2.4. Water. Furnish water free of industrial waste and other objectionable material.

2.5. Asphalt. When permitted for curing purposes, furnish asphalt or emulsion that meets the requirements of 
Item 300, “Asphalts, Oils, and Emulsions,” as shown on the plans or directed.

2.6. Mix Design. The Engineer will determine the target cement content and optimum moisture content to 
produce a stabilized mixture that meets the strength requirements shown on the plans. The mix will be 
designed in accordance with Tex-120-E or will be based on prior experience with the project materials. The 
Contractor may propose a mix design developed in accordance with Tex-120-E. Meet strength requirements 
when shown on the plans. The Engineer will use Tex-120-E to verify the Contractor’s proposed mix design 
before acceptance. Reimburse the Department for subsequent mix designs or partial designs necessitated 
by changes in the material or requests by the Contractor. Limit the amount of recycled asphalt pavement to 
no more than 50% of the mix unless otherwise shown on the plans or directed.

3. EQUIPMENT

Provide machinery, tools, and equipment necessary for proper execution of the work. Provide rollers in 
accordance with Item 210, “Rolling.” Provide proof rollers in accordance with Item 216, “Proof Rolling,” when 
required.

3.1. Cement Storage Facility. Store cement in closed, weatherproof containers.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4600.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi145.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi148.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
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3.2. Cement Slurry Equipment. Use slurry tanks equipped with agitation devices to slurry cement on the project 
or other approved location. The Engineer may approve other slurrying methods. Provide a pump for agitating 
the slurry when the distributor truck is not equipped with an agitator. Equip the distributor truck with an 
approved sampling device.

3.3. Dry Cement Distribution Equipment. Provide equipment to spread cement evenly across the area to be 
treated. Provide equipment with a rotary vane feeder when shown on the plans.

3.4. Pulverization Equipment. Provide pulverization equipment that:

 cuts and pulverizes material uniformly to the proper depth with cutters that will plane to a uniform 

surface over the entire width of the cut,

 provides a visible indication of the depth of cut at all times, and

 uniformly mixes the materials.

4. CONSTRUCTION

Construct each layer uniformly, free of loose or segregated areas and with the required density and moisture 
content. Provide a smooth surface that conforms to the typical sections, lines, and grades shown on the 
plans or as directed.

4.1. Preparation of Subgrade or Existing Base for Treatment. Before treating, remove existing asphalt 
concrete pavement in accordance with pertinent Items and the plans or as directed. Shape existing material 
in accordance with applicable bid items to conform to the typical sections shown on the plans and as 
directed.

When shown on the plans or directed, proof roll the roadbed in accordance with Item 216, “Proof Rolling,” 
before pulverizing or scarifying existing material. Correct soft spots as directed.

Provide the borrow source location well in advance when material is imported, to allow time for testing and 
approval to avoid delay to the project. Stockpile as directed. The Engineer will test the borrow source and 
determine the sulfate and organic contents. When the borrow source has a sulfate content greater than 
3,000 ppm or an organic content greater than 1.0%, proceed as directed.

When new base is required to be mixed with existing base, deliver, place, and spread the new material in the 
required amount per station. Manipulate and thoroughly mix new base with existing material to provide a 
uniform mixture to the specified depth before shaping.

4.2. Pulverization. Pulverize or scarify existing material after shaping so that 100% passes a 2-1/2 in. sieve. If 
the material cannot be uniformly processed to the required depth in a single pass, excavate and windrow the 
material to expose a secondary grade to achieve processing to plan depth.

4.3. Application of Cement. Uniformly apply cement using dry placement unless otherwise shown on the plans. 
Add cement at the percentage determined in Section 275.2.6., “Mix Design.” Apply cement only on an area 
where mixing, compacting, and finishing can be completed during the same working day.

Start cement application only when the air temperature is at least 35°F and rising or is at least 40°F. The 
temperature will be taken in the shade and away from artificial heat. Suspend application when the Engineer 
determines that weather conditions are unsuitable.

4.3.1. Dry Placement. Before applying cement, bring the prepared roadway to approximately optimum moisture 
content. When necessary, sprinkle in accordance with Item 204, “Sprinkling.” Distribute the required quantity 
of dry cement with approved equipment. Minimize dust and scattering of cement by wind. Do not apply 
cement when wind conditions, in the opinion of the Engineer, cause blowing cement to become dangerous to 
traffic or objectionable to adjacent property owners.



TX-275

Addison Airport TX-275-3  Fuel Farm Exit Relocation and
Perimeter Road Repair

4.3.2. Slurry Placement. Mix the required quantity of cement with water, as approved. Provide slurry free of 
objectionable materials and with a uniform consistency that can be easily applied. Agitate the slurry 
continuously. Apply slurry within 2 hours of adding water and when the roadway is at a moisture content drier 
than optimum. Distribute slurry uniformly by making successive passes over a measured section of the 
roadway until the specified cement content is reached.

4.4. Mixing. Thoroughly mix the material and cement using approved equipment. Mix until a homogeneous 
mixture is obtained. Sprinkle the treated materials during the mixing operation, as directed, to maintain 
optimum mixing moisture. Spread and shape the completed mixture in a uniform layer.

After mixing, the Engineer may sample the mixture at roadway moisture and test in accordance with 
Tex-101-E, Part III, to determine compliance with the gradation requirements in Table 1. When strength 
requirements are shown on the plans, the Engineer may sample the mixture to verify strength in accordance 
with Tex-120-E and adjust cement content to achieve the target strength for work going forward.

Table 1
Gradation Requirements Minimum % Passing

Sieve Size Base Subgrade

1-3/4″ 100 100

3/4″ 85 85

#4 – 60

4.5. Compaction. Compact the mixture in one lift using density control unless otherwise shown on the plans. 
Complete compaction within 2 hours after the application of water to the mixture of material and cement.

Sprinkle the treated material in accordance with Item 204, “Sprinkling,” or aerate the treated material to 
adjust the moisture content during compaction so that it is within 2.0 percentage points of optimum as 
determined by Tex-120-E. Measure the moisture content of the material in accordance with Tex-115-E or 
Tex-103-E during compaction daily and report the results the same day to the Engineer, unless otherwise 
shown on the plans or directed. Adjust operations as required.

Begin rolling longitudinally at the sides and proceed towards the center, overlapping on successive trips by at 
least one-half the width of the roller unit. On superelevated curves, begin rolling at the low side and progress 
toward the high side. Offset alternate trips of the roller. Operate rollers at a speed between 2 and 6 mph, as 
directed.

Before final acceptance, the Engineer will select the locations of tests in each unit and measure the treated 
depth in accordance with Tex-140-E. Correct areas deficient by more than 1/2 in. in thickness or more than 
1/2% in target cement content by adding cement as required, reshaping, re-compacting, and refinishing at 
the Contractor’s expense.

Remove or rework areas that lose required stability, compaction, or finish, as directed. When a section is 
reworked more than 4 hr. after completion of compaction, add additional cement as directed. Provide 
additional work and material at no additional cost to the Department.

4.5.1. Ordinary Compaction. Roll with approved compaction equipment, as directed. Correct irregularities, 
depressions, and weak spots immediately by scarifying the areas affected, adding or removing treated 
material as required, reshaping, and recompacting.

4.5.2. Density Control. Achieve at least 95% of the maximum density determined in accordance with Tex-120-E 
when compaction is complete. The Engineer will determine roadway density and moisture content in 
accordance with Tex-115-E. The Engineer may verify strength in accordance with Tex-120-E and adjust 
cement content to achieve the target strength for work going forward. Remove material that does not meet 
density requirements or rework by adding the target cement content, reshaping, recompacting, and 
refinishing at the Contractor’s expense.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi101.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi103.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi140.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
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The Engineer may accept the section if no more than 1 of the 5 most recent density tests is below the 
specified density and the failing test is no more than 3 pcf below the specified density.

4.6. Finishing. Immediately after completing compaction, clip, skin, or tight-blade the surface of the cement 
treated material with a maintainer or subgrade trimmer to a depth of approximately 1/4 in. Remove loosened 
material and dispose of it at an approved location. Roll the clipped surface immediately with a pneumatic-tire 
roller until a smooth surface is attained. Add small increments of water as needed during rolling. Shape and 
maintain the course and surface in conformity with the typical sections, lines and grades shown on the plans 
or as directed.

Finish grade of constructed subgrade to within 0.1 ft. in the cross-section and 0.1 ft. in 16 ft. measured 
longitudinally.

Correct grade deviations of constructed base greater than 1/4 in. in 16 ft. measured longitudinally or greater 
than 1/4 in. over the entire width of the cross-section in areas where surfacing is to be placed. Remove 
excess material, reshape, and roll with a pneumatic-tire roller. Correct as directed if material is more than 
1/4 in. low. Do not surface patch.

4.7. Microcracking. When shown on the plans, maintain moisture content of the finished cement treated base for 
a period of 24 to 48 hr. During this time, but not sooner than 24 hr., roll the finished course with a vibratory 
roller to induce microcracking. The vibratory roller must be in accordance with Item 210, “Rolling,” with a 
static weight equal to or more than 12 tons and the vibratory drum must be not less than 20 in. wide. The 
roller must travel at a speed of 2 mph, vibrating at maximum amplitude, and make 2 to 4 passes with 
100% coverage exclusive of the outside 1 ft. of the surface crown, unless otherwise directed by the Engineer. 
Additional passes may be required to achieve the desired crack pattern as directed. Notify the Engineer 
24 hours before the microcracking begins.

4.8. Curing. Cure for at least 3 days by sprinkling in accordance with Item 204, “Sprinkling,” or by applying an 
asphalt material at the rate of 0.05 to 0.20 gal. per square yard, as shown on the plans or directed. When a 
section is microcracked, cure section for an additional 2 days after microcracking. Maintain the moisture 
content during curing at no lower than 2 percentage points below optimum. Continue curing until placing 
another course.

5. MEASUREMENT

5.1. Cement. Cement will be measured by the ton (dry weight). When cement is furnished in trucks, the weight of 
cement will be determined on certified scales, or the Contractor must provide a set of standard platform truck 
scales at a location approved by the Engineer. Scales must conform to the requirements of Item 520, 
“Weighing and Measuring Equipment.”

When cement is furnished in bags, indicate the manufacturer’s certified weight. Bags varying more than 5% 
from that weight may be rejected. The average weight of bags in any shipment, as determined by weighing 
10 bags taken at random, must be at least the manufacturer’s certified weight.

Cement slurry will be measured by the ton (dry weight) of the cement used to prepare the slurry at the jobsite 
or from the minimum percent dry solids content of the slurry, multiplied by the weight of the slurry in tons 
delivered.

5.2. Cement Treatment. Cement treatment will be measured by the square yard of surface area. The dimensions 
for determining the surface areas are established by the widths shown on the plans and lengths measured at 
placement.
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6. PAYMENT

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid in accordance with Section 275.5.1., “Cement,” and Section 275.5.2., “Cement 
Treatment.”

Furnishing and delivering new base will be paid for in accordance with Section 247.6.2., “Flexible Base 
(Roadway Delivery).” Mixing, spreading, blading, shaping, compacting, and finishing new or existing base 
material will be paid for under Section 275.6.2., “Cement Treatment.” Removal and disposal of existing 
asphalt concrete pavement will be paid for in accordance with pertinent Items or Article 4.4., “Changes in the 
Work.”

Sprinkling and rolling, except proof-rolling, will not be paid for directly but will be subsidiary to this Item, 
unless otherwise shown on the plans. When proof-rolling is shown on the plans or directed by the Engineer, 
it will be paid for in accordance with Item 216, “Proof Rolling.”

Where subgrade is constructed under this Contract, correction of soft spots in the subgrade or existing base 
will be at the Contractor’s expense. Where subgrade is not constructed under this Contract, correction of soft 
spots in the subgrade or existing base will be in accordance with pertinent Items or Article 4.4., “Changes in 
the Work.”

Where subgrade to be treated under this Contract has sulfates greater than 7,000 ppm, work will be paid for 
in accordance with Article 4.4., “Changes in the Work.”

Asphalt used solely for curing will not be paid for directly but will be subsidiary to this Item. Asphalt placed for 
the purpose of curing and priming will be paid for under Item 310, “Prime Coat.”

6.1. Cement. Cement will not be paid for separately but be considered subsidiary to the item in which it is 
contained. be paid for at the unit price bid for “Cement.” This price is full compensation for materials, 
delivery, equipment, labor, tools, and incidentals.

6.2. Cement Treatment. Cement treatment will be paid for at the unit price bid for “Cement Treatment (Existing 
Material),” “Cement Treatment (New Base),” or “Cement Treatment (Mixing Existing Material and New 
Base),” for the depth specified. No payment will be made for thickness or width exceeding that shown on the 
plans. This price is full compensation for shaping existing material, loosening, mixing, pulverizing, spreading, 
applying cement, compacting, microcracking, finishing, curing, curing materials, blading, shaping and 
maintaining shape, replacing mixture, disposing of loosened materials, processing, hauling, preparing 
secondary subgrade, water, equipment, labor, tools, and incidentals.

Payment will be made under:

   Item TX-275-6.1 Cement Treated (New Base)(6”) — per square yard
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Item 360

Concrete Pavement

1. DESCRIPTION

Construct hydraulic cement concrete pavement with or without curbs on the concrete pavement.

2. MATERIALS

2.1. Hydraulic Cement Concrete. Provide hydraulic cement concrete in accordance with Item 421, “Hydraulic 
Cement Concrete.” Use compressive strength testing unless otherwise shown on the plans. Provide Class P 
concrete designed to meet a minimum average compressive strength of 3,200 psi or a minimum average 
flexural strength of 450 psi at 7 days or a minimum average compressive strength of 4,000 psi or a minimum 
average flexural strength of 570 psi at 28 days. Test in accordance with Tex-448-A or Tex-418-A.

Obtain written approval if the concrete mix design exceeds 520 lb. of cementitious material.

Use coarse aggregates for continuously reinforced concrete pavements to produce concrete with a 
coefficient of thermal expansion not more than 5.5 × 10-6 in./in./°F. Provide satisfactory Tex-428-A test data 
from an approved testing laboratory if the coarse aggregate coefficient of thermal expansion listed on the 
Department’s Concrete Rated Source Quality Catalog is not equal to or less than 5.5 × 10-6 in./in./°F.

Provide Class HES concrete for very early opening of small pavement areas or leave-outs to traffic when 
shown on the plans or allowed. Design Class HES to meet the requirements of Class P and a minimum 
average compressive strength of 3,200 psi or a minimum average flexural strength of 450 psi in 24 hr., 
unless other early strength and time requirements are shown on the plans or allowed.

Use Class A or P concrete for curbs that are placed separately from the pavement. Provide concrete that is 
workable and cohesive, possesses satisfactory finishing qualities, and conforms to the mix design and mix 
design slump.

2.2. Reinforcing Steel. Provide Grade 60 or above, deformed steel for bar reinforcement in accordance with 
Item 440, “Reinforcement for Concrete.” Provide positioning and supporting devices (baskets and chairs) 
capable of securing and holding the reinforcing steel in proper position before and during paving. Provide 
corrosion protection when shown on the plans.

2.2.1. Dowels. Provide smooth, straight dowels of the size shown on the plans, free of burrs, and conforming to the 
requirements of Item 440, “Reinforcement for Concrete.” Coat dowels with a thin film of grease, wax, silicone 
or other approved de-bonding material. Provide dowel caps on the lubricated end of each dowel bar used in 
an expansion joint. Provide dowel caps filled with a soft compressible material with enough range of 
movement to allow complete closure of the expansion joint.

2.2.2. Tie Bars. Provide straight deformed steel tie bars. Provide either multiple-piece tie bars or single-piece tie 
bars as shown on the plans. Furnish multiple piece tie bar assemblies from the list of approved multiple-piece 
tie bars that have been prequalified in accordance with DMS-4515 “Multiple Piece Tie Bars for Concrete 
Pavements,” when used. Multiple-piece tie bars used on individual projects must be sampled in accordance 
with Tex-711-I, and tested in accordance with DMS-4515 “Multiple Piece Tie Bars for Concrete Pavements.”

2.3. Alternative Reinforcing Materials. Provide reinforcement materials of the dimensions and with the physical 
properties specified when allowed or required by the plans. Provide manufacturer’s certification of required 
material properties.
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2.4. Curing Materials. Provide Type 2 membrane curing compound conforming to DMS-4650, “Hydraulic 
Cement Concrete Curing Materials and Evaporation Retardants.” Provide SS-1 emulsified asphalt 
conforming to Item 300, “Asphalts, Oils, and Emulsions,” for concrete pavement to be overlaid with asphalt 
concrete under this Contract unless otherwise shown on the plans or approved. Provide materials for other 
methods of curing conforming to the requirements of Item 422, “Concrete Superstructures.” Provide 
insulating blankets for curing fast track concrete pavement with a minimum thermal resistance (R) rating of
0.5 hour-square foot F/BTU. Use insulating blankets that are free from tears and are in good condition.

2.5. Epoxy. Provide Type III, Class C epoxy in accordance with DMS-6100, “Epoxies and Adhesives,” for 
installing all drilled-in reinforcing steel. Submit a work plan and request approval for the use of epoxy types 
other than Type III, Class C.

2.6. Evaporation Retardant. Provide evaporation retardant conforming to DMS-4650., “Hydraulic Cement 
Concrete Curing Materials and Evaporation Retardants.”

2.7. Joint Sealants and Fillers. Provide Class 5 or Class 8 joint-sealant materials and fillers unless otherwise 
shown on the plans or approved and other sealant materials of the size, shape, and type shown on the plans 
in accordance with DMS-6310, “Joint Sealants and Fillers.”

3. EQUIPMENT

Furnish and maintain all equipment in good working condition. Use measuring, mixing, and delivery 
equipment conforming to the requirements of Item 421, “Hydraulic Cement Concrete.” Obtain approval for 
other equipment used.

3.1. Placing, Consolidating, and Finishing Equipment. Provide approved self-propelled paving equipment that 
uniformly distributes the concrete with minimal segregation and provides a smooth machine-finished 
consolidated concrete pavement conforming to plan line and grade. Provide an approved automatic grade 
control system on slip-forming equipment. Provide approved mechanically-operated finishing floats capable 
of producing a uniformly smooth pavement surface. Provide equipment capable of providing a fine, light 
water fog mist.

Provide mechanically-operated vibratory equipment capable of adequately consolidating the concrete. 
Provide immersion vibrators on the paving equipment at sufficiently close intervals to provide uniform 
vibration and consolidation of the concrete over the entire width and depth of the pavement and in 
accordance with the manufacturer’s recommendations. Provide immersion vibrator units that operate at a 
frequency in air of at least 8,000 cycles per minute. Provide enough hand-operated immersion vibrators for 
timely and proper consolidation of the concrete along forms, at all joints and in areas not covered by other 
vibratory equipment. Surface vibrators may be used to supplement equipment-mounted immersion vibrators. 
Provide tachometers to verify the proper operation of all vibrators.

For small or irregular areas or when approved, the paving equipment described in this Section is not 
required.

3.2. Forming Equipment.

3.2.1. Pavement Forms. Provide metal side forms of sufficient cross-section, strength, and rigidity to support the 
paving equipment and resist the impact and vibration of the operation without visible springing or settlement. 
Use forms that are free from detrimental kinks, bends, or warps that could affect ride quality or alignment. 
Provide flexible or curved metal or wood forms for curves of 100-ft. radius or less.

3.2.2. Curb Forms. Provide curb forms for separately placed curbs that are not slipformed that conform to the 
requirements of Item 529, “Concrete Curb, Gutter, and Combined Curb and Gutter.”
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3.3. Reinforcing Steel Inserting Equipment. Provide inserting equipment that accurately inserts and positions 
reinforcing steel in the plastic concrete parallel to the profile grade and horizontal alignment in accordance to 
plan details when approved.

3.4. Texturing Equipment.

3.4.1. Carpet Drag. Provide a carpet drag mounted on a work bridge or a manual moveable support system. 
Provide a single piece of carpet of sufficient transverse length to span the full width of the pavement being 
placed and adjustable so that a sufficient longitudinal length of carpet is in contact with the concrete being 
placed to produce the desired texture. Obtain approval to vary the length and width of the carpet to 
accommodate specific applications.

3.4.2. Tining Equipment. Provide a self-propelled metal tine device equipped with steel tines with cross-section 
approximately 1/32 in. thick × 1/12 in. wide. Provide tines for transverse tining equipment spaced at 
approximately 1 in., center-to-center, or provide tines for longitudinal tining equipment spaced at 
approximately 3/4 in., center-to-center. Manual methods that produce an equivalent texture may be used 
when it is impractical to use self-propelled equipment, such as for small areas, narrow width sections, and in 
emergencies due to equipment breakdown.

3.5. Curing Equipment. Provide a self-propelled machine for applying membrane curing compound using 
mechanically-pressurized spraying equipment with atomizing nozzles. Provide equipment and controls that 
maintain the required uniform rate of application over the entire paving area. Provide curing equipment that is 
independent of all other equipment when required to meet the requirements of Section 360.4.9., “Curing.” 
Hand-operated pressurized spraying equipment with atomizing nozzles may only be used on small or 
irregular areas, narrow width sections, or in emergencies due to equipment breakdown.

3.6. Sawing Equipment. Provide power-driven concrete saws to saw the joints shown on the plans. Provide 
standby power-driven concrete saws during concrete sawing operations. Provide adequate illumination for 
nighttime sawing.

3.7. Grinding Equipment. Provide self-propelled powered grinding equipment that is specifically designed to 
smooth and texture concrete pavement using circular diamond blades when required. Provide equipment 
with automatic grade control capable of grinding at least a 3-ft. width longitudinally in each pass without 
damaging the concrete.

3.8. Testing Equipment. Provide testing equipment regardless of job-control testing responsibilities in 
accordance with Item 421, “Hydraulic Cement Concrete,” unless otherwise shown on the plans or specified.

3.9. Coring Equipment. Provide coring equipment capable of extracting cores in accordance with the 
requirements of Tex-424-A when required.

3.10. Miscellaneous Equipment. Furnish both 10-ft. and 15-ft. steel or magnesium long-handled, standard 
straightedges. Furnish enough work bridges, long enough to span the pavement, for finishing and inspection 
operations.

4. CONSTRUCTION

Obtain approval for adjustments to plan grade-line to maintain thickness over minor subgrade or base high 
spots while maintaining clearances and drainage. Maintain subgrade or base in a smooth, clean, compacted 
condition in conformity with the required section and established grade until the pavement concrete is placed. 
Keep subgrade or base damp with water before placing pavement concrete.

Adequately light the active work areas for all nighttime operations. Provide and maintain tools and materials 
to perform testing.
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4.1. Paving and Quality Control Plan. Submit a paving and quality control plan for approval before beginning 
pavement construction operations. Include details of all operations in the concrete paving process, including 
methods to construct transverse joints, methods to consolidate concrete at joints, longitudinal construction 
joint layout, sequencing, curing, lighting, early opening, leave-outs, sawing, inspection, testing, construction 
methods, other details and description of all equipment. List certified personnel performing the testing. 
Submit revisions to the paving and quality control plan for approval.

4.2. Job-Control Testing. Perform all fresh and hardened concrete job-control testing at the specified frequency 
unless otherwise shown on the plans. Provide job-control testing personnel meeting the requirements of Item 
421, “Hydraulic Cement Concrete.” Provide and maintain testing equipment, including strength testing 
equipment at a location acceptable to the Engineer. Use of a commercial laboratory is acceptable. Maintain 
all testing equipment calibrated in accordance with pertinent test methods. Make strength-testing equipment 
available to the Engineer for verification testing.

Provide the Engineer the opportunity to witness all tests. The Engineer may require a retest if not given the 
opportunity to witness. Furnish a copy of all test results to the Engineer daily. Check the first few concrete 
loads for slump and temperature to verify concrete conformance and consistency on start-up production days. 
Sample and prepare strength-test specimens (2 specimens per test) on the first day of production and for 
each 3,000 sq. yd. or fraction thereof of concrete pavement thereafter. Prepare at least 1 set of strength- test 
specimens for each production day. Perform slump and temperature tests each time strength specimens are 
made. Monitor concrete temperature to ensure that concrete is consistently within the temperature 
requirements. The Engineer will direct random job-control sampling and testing. Immediately investigate and 
take corrective action as approved if any Contractor test result, including tests performed for verification 
purposes, does not meet specification requirements.

The Engineer will perform job-control testing when the testing by the Contractor is waived by the plans; 
however, this does not waive the Contractor’s responsibility for providing materials and work in accordance 
with this Item.

4.2.1. Job-Control Strength. Use 7-day job-control concrete strength testing in accordance with Tex-448-A or 
Tex-418-A unless otherwise shown on the plans or permitted.

Use a compressive strength of 3,200 psi or a lower job-control strength value proven to meet a 28-day 
compressive strength of 4,000 psi as correlated in accordance with Tex-427-A for 7-day job-control by 
compressive strength. Use a flexural strength of 450 psi or a lower job-control strength value proven to meet 
a 28-day flexural strength of 570 psi as correlated in accordance with Tex-427-A for 7-day job-control by 
flexural strength. Compressive strength tests shall be performed.

Job control of concrete strength may be correlated to an age other than 7 days in accordance with Tex-427-A 
when approved. Job-control strength of Class HES concrete is based on the required strength and time.

Investigate the strength test procedures, the quality of materials, the concrete production operations, and 
other possible problem areas to determine the cause when a job-control concrete strength test value is more 
than 10% below the required job-control strength or when 3 consecutive job-control strength values fall below 
the required job-control strength. Take necessary action to correct the problem, including redesign of the 
concrete mix if needed. The Engineer may will suspend concrete paving if the Contractor is unable to identify, 
document, and correct the cause of low-strength test values in a timely manner. The Engineer will evaluate the 
structural adequacy of the pavements if any job-control strength is more than 15% below the required job-
control strength. Remove and replace pavements found to be structurally inadequate 15% below the 
required job-control strength at no additional cost when directed.

4.2.2. Split-Sample Verification Testing. Perform split-sample verification testing with the Engineer on random 
samples taken and split by the Engineer at a rate of at least 1 for every 10 job-control samples. The Engineer 
will evaluate the results of split-sample verification testing. Immediately investigate and take corrective action 
as approved when results of split-sample verification testing differ more than the allowable differences shown 
in Table 1, or the average of 10 job-control strength results and the Engineer’s split-sample strength result 
differ by more than 10%.
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Table 1 
Verification Testing Limits

Test Method Allowable Differences
Temperature, Tex-422-A 2°F
Slump, Tex-415-A 1 in.
Flexural strength, Tex-448-A 19%
Compressive strength, Tex-418-A 10%

4.3. Reinforcing Steel and Joint Assemblies. Accurately place and secure in position all reinforcing steel as 
shown on the plans. Place dowels at mid-depth of the pavement slab, parallel to the surface. Place dowels for 
transverse contraction joints parallel to the pavement edge. Tolerances for location and alignment of     
dowels will be shown on the plans. Stagger the lap locations so that no more than 1/3 of the longitudinal steel 
is spliced in any given 12-ft. width and 2-ft. length of the pavement. Use multiple-piece tie bars, drill and epoxy 
grout tie bars, or, if approved, mechanically-inserted single-piece tie bars at longitudinal construction joints. 
Verify that tie bars that are drilled and epoxied or mechanically inserted into concrete at longitudinal 
construction joints develop a pullout resistance equal to a minimum of 3/4 of the yield strength of the steel 
after 7 days. Test 15 bars using ASTM E488, except that alternate approved equipment may be used. All 15 
tested bars must meet the required pullout strength. Perform corrective measures to provide equivalent pullout 
resistance if any of the test results do not meet the required minimum pullout strength. Repair damage from  
testing.  Acceptable  corrective  measures  include  but  are  not  limited  to  installation  of  additional                
or longer tie bars.

4.3.1. Manual Placement. Secure reinforcing bars at alternate intersections with wire ties or locking support chairs. 
Tie all splices with wire.

4.3.2. Mechanical Placement. Complete the work using manual placement methods described above if 
mechanical placement of reinforcement results in steel misalignment or improper location, poor concrete 
consolidation, or other inadequacies.

4.4. Joints. Install joints as shown on the plans. Joint sealants are not required on concrete pavement that is to be 
overlaid with asphaltic materials. Clean and seal joints in accordance with Item 438, “Cleaning and Sealing 
Joints.” Repair excessive spalling of the joint saw groove using an approved method before installing the 
sealant. Seal all joints before opening the pavement to all traffic. Install a rigid transverse bulkhead, for the 
reinforcing steel, and shaped accurately to the cross-section of the pavement when placing of concrete is 
stopped.

4.4.1. Placing Reinforcement at Joints. Complete and place the assembly of parts at pavement joints at the 
required location and elevation, with all parts rigidly secured in the required position, when shown on the 
plans.

4.4.2. Transverse Construction Joints.

4.4.2.1. Continuously Reinforced Concrete Pavement (CRCP). Install additional longitudinal reinforcement 
through the bulkhead when shown on the plans. Protect the reinforcing steel immediately beyond the 
construction joint from damage, vibration, and impact.

4.4.2.2. Concrete Pavement Contraction Design (CPCD). Install and rigidly secure a complete joint assembly and 
bulkhead in the planned transverse contraction joint location when the placing of concrete is intentionally 
stopped. Install a transverse construction joint either at a planned transverse contraction joint location or mid- 
slab between planned transverse contraction joints when the placing of concrete is unintentionally stopped. 
Install tie bars of the size and spacing used in the longitudinal joints for mid-slab construction joints.

4.4.2.3. Curb Joints. Provide joints in the curb of the same type and location as the adjacent pavement. Use 
expansion joint material of the same thickness, type, and quality required for the pavement and of the section 
shown for the curb. Extend expansion joints through the curb. Construct curb joints at all transverse pavement 
joints. Place reinforcing steel into the plastic concrete pavement for non-monolithic curbs as  shown on the 
plans unless otherwise approved. Form or saw the weakened plane joint across the full width
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of concrete pavement and through the monolithic curbs. Construct curb joints in accordance with Item 529, 
“Concrete Curb, Gutter, and Combined Curb and Gutter.”

4.5. Placing and Removing Forms. Use clean and oiled forms. Secure forms on a base or firm subgrade that is 
accurately graded and that provides stable support without deflection and movement by form riding 
equipment. Pin every form at least at the middle and near each end. Tightly join and key form sections 
together to prevent relative displacement.

Set side forms far enough in advance of concrete placement to permit inspection. Check conformity of the 
grade, alignment, and stability of forms immediately before placing concrete, and make all necessary 
corrections. Use a straightedge or other approved method to test the top of forms to ensure that the ride 
quality requirements for the completed pavement will be met. Stop paving operations if forms settle or deflect 
more than 1/8 in. under finishing operations. Reset forms to line and grade, and refinish the concrete surface 
to correct grade.

Avoid damage to the edge of the pavement when removing forms. Repair damage resulting from form 
removal and honeycombed areas with a mortar mix within 24 hr. after form removal unless otherwise 
approved. Clean joint face and repair honeycombed or damaged areas within 24 hr. after a bulkhead for a 
transverse construction joint has been removed unless otherwise approved. Promptly apply membrane  
curing compound to the edge of the concrete pavement when forms are removed before 72 hr. after concrete 
placement.

Forms that are not the same depth as the pavement, but are within 2 in. of that depth are permitted if the 
subbase is trenched or the full width and length of the form base is supported with a firm material to produce 
the required pavement thickness. Promptly repair the form trench after use. Use flexible or curved wood or 
metal forms for curves of 100-ft. radius or less.

4.6. Concrete Delivery. Clean delivery equipment as necessary to prevent accumulation of old concrete before 
loading fresh concrete. Use agitated delivery equipment for concrete designed to have a slump of more than 
5 in. Segregated concrete is subject to rejection.

Begin the discharge of concrete delivered in agitated delivery equipment conforming to the requirements of 
Item 421, “Hydraulic Cement Concrete.” Place non-agitated concrete within 45 min. after batching. Reduce 
times as directed when hot weather or other conditions cause quick setting of the concrete.

4.7. Concrete Placement. Do not allow the pavement edge to deviate from the established paving line by more 
than 1/2 in. at any point. Place the concrete as near as possible to its final location, and minimize 
segregation and rehandling. Distribute concrete using shovels where hand spreading is necessary. Do not 
use rakes or vibrators to distribute concrete.

4.7.1. Consolidation. Consolidate all concrete by approved mechanical vibrators operated on the front of the 
paving equipment. Use immersion-type vibrators that simultaneously consolidate the full width of the 
placement when machine finishing. Keep vibrators from dislodging reinforcement. Use hand-operated 
vibrators to consolidate concrete along forms, at all joints and in areas not accessible to the machine- 
mounted vibrators. Do not operate machine-mounted vibrators while the paving equipment is stationary. 
Vibrator operations are subject to review.

4.7.2. Curbs. Conform to the requirements of Item 529, “Concrete Curb, Gutter, and Combined Curb and Gutter” 
where curbs are placed separately.

4.7.3. Temperature Restrictions. Place concrete that is between 40°F and 95°F when measured in accordance 
with Tex-422-A at the time of discharge, except that concrete may be used if it was already in transit when 
the temperature was found to exceed the allowable maximum. Take immediate corrective action or cease 
concrete production when the concrete temperature exceeds 95°F.

Do not place concrete when the ambient temperature in the shade is below 40°F and falling unless 
approved. Concrete may be placed when the ambient temperature in the shade is above 35°F and rising or
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above 40°F. Protect the pavement with an approved insulating material capable of protecting the concrete 
for the specified curing period when temperatures warrant protection against freezing. Submit for approval 
proposed measures to protect the concrete from anticipated freezing weather for the first 72 hr. after 
placement. Repair or replace all concrete damaged by freezing.

4.8. Spreading and Finishing. Finish all concrete pavement with approved self-propelled equipment. Use power-
driven spreaders, power-driven vibrators, power-driven strike-off, screed, or approved alternate equipment. 
Use the transverse finishing equipment to compact and strike-off the concrete to the required section and 
grade without surface voids. Use float equipment for final finishing. Use concrete with a consistency that 
allows completion of all finishing operations without addition of water to the surface. Use the minimal amount 
of water fog mist necessary to maintain a moist surface. Reduce fogging if float or straightedge operations 
result in excess slurry.

4.8.1. Finished Surface. Perform sufficient checks with long-handled 10-ft. and 15-ft. straightedges on the plastic 
concrete to ensure the final surface is within the tolerances specified in Surface Test A in Item 585, “Ride 
Quality for Pavement Surfaces.” Check with the straightedge parallel to the centerline.

4.8.2. Maintenance of Surface Moisture. Prevent surface drying of the pavement before application of the curing 
system by means that may include water fogging, the use of wind screens, and the use of evaporation 
retardants. Apply evaporation retardant at the manufacturer’s recommended rate. Reapply the evaporation 
retardant as needed to maintain the concrete surface in a moist condition until curing system is applied. Do 
not use evaporation retardant as a finishing aid. Failure to take acceptable precautions to prevent surface 
drying of the pavement will be cause for shutdown of pavement operations.

4.8.3. Surface Texturing. Complete final texturing before the concrete has attained its initial set. Drag the carpet 
longitudinally along the pavement surface with the carpet contact surface area adjusted to provide a 
satisfactory coarsely textured surface. Prevent the carpet from getting plugged with grout. Do not perform 
carpet dragging operations while there is excessive bleed water.

A metal-tine texture finish is required unless otherwise shown on the plans. Provide transverse tining unless 
otherwise shown on the plans. Immediately following the carpet drag, apply a single coat of evaporation 
retardant, if needed, at the rate recommended by the manufacturer. Provide the metal-tine finish immediately 
after the concrete surface has set enough for consistent tining. Operate the metal-tine device to obtain 
grooves approximately 3/16 in. deep, with a minimum depth of 1/8 in., and approximately 1/12 in. wide. Do 
not overlap a previously tined area. Use manual methods to achieve similar results on ramps, small or 
irregular areas, and narrow width sections of pavements. Repair damage to the edge of the slab and joints 
immediately after texturing. Do not tine pavement that will be overlaid or that is scheduled for blanket diamond 
grinding or shot blasting.

Target a carpet drag texture of 0.04 in., as measured by Tex-436-A, when carpet drag is the only surface 
texture required on the plans. Ensure adequate and consistent macro-texture is achieved by applying 
enough weight to the carpet and by keeping the carpet from getting plugged with grout. Correct any location 
with a texture less than 0.03 in. by diamond grinding or shot blasting. The Engineer will determine the test 
locations at points located transversely to the direction of traffic in the outside wheel path.

4.8.4. Small, Irregular Area, or Narrow Width Placements. Use hand equipment and procedures that produce a 
consolidated and finished pavement section to the line and grade where machine placements and finishing of 
concrete pavement are not practical.

4.8.5. Emergency Procedures. Use hand-operated equipment for applying texture, evaporation retardant, and 
cure in the event of equipment breakdown.

4.9. Curing. Keep the concrete pavement surface from drying as described in Section 360.4.8.2., “Maintenance 
of Surface Moisture,” until the curing material has been applied. Maintain and promptly repair damage to 
curing materials on exposed surfaces of concrete pavement continuously for at least 3 curing days. A curing 
day is defined as a 24-hr. period when either the temperature taken in the shade away from artificial heat is 
above 50°F for at least 19 hr. or the surface temperature of the concrete is maintained above 40°F for 24 hr.
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Curing begins when the concrete curing system has been applied. Stop concrete paving if curing compound 
is not being applied promptly and maintained adequately. Other methods of curing in accordance with
Item 422, “Concrete Superstructures,” may be used when specified or approved.

4.9.1. Membrane Curing. Spray the concrete surface uniformly with 2 coats of membrane curing compound at an 
individual application rate of no more than 180 sq. ft. per gallon. Apply the curing compound before allowing 
the concrete surface to dry.

Manage finishing and texturing operations to ensure placement of curing compound on a moist concrete 
surface, relatively free of bleed water, to prevent any plastic shrinkage cracking. Time the application of 
curing compound to prevent plastic shrinkage cracking.

Maintain curing compounds in a uniformly agitated condition, free of settlement before and during 
application. Do not thin or dilute the curing compound.

Apply additional compound at the same rate of coverage to correct damage where the coating shows 
discontinuities or other defects or if rain falls on the newly coated surface before the film has dried enough to 
resist damage. Ensure that the curing compound coats the sides of the tining grooves.

4.9.2. Asphalt Curing. Apply a uniform coating of asphalt curing at a rate of 90 to 180 sq. ft. per gallon when an 
asphaltic concrete overlay is required. Apply curing immediately after texturing and once the free moisture 
(sheen) has disappeared. Obtain approval to add water to the emulsion to improve spray distribution. 
Maintain the asphalt application rate when using diluted emulsions. Maintain the emulsion in a mixed 
condition during application.

4.9.3. Curing Class HES Concrete. Provide membrane curing in accordance with Section 360.4.9.1., “Membrane 
Curing,” for all Class HES concrete pavement. Promptly follow by wet mat curing in accordance with Section 
422.4.8., “Final Curing,” until opening strength is achieved but not less than 24 hr.

4.9.4. Curing Fast-Track Concrete. Provide wet mat curing unless otherwise shown on the plans or as directed. 
Cure in accordance with Section 422.4.8., “Final Curing.” Apply a Type 1-D or Type 2 membrane cure 
instead of wet mat curing if the air temperature is below 65°F and insulating blankets are used.

4.10. Sawing Joints. Saw joints to the depth shown on the plans as soon as sawing can be accomplished without 
damage to the pavement regardless of time of day or weather conditions. Some minor raveling of the saw- cut 
is acceptable. Use a chalk line, string line, sawing template, or other approved method to provide a true joint 
alignment. Provide enough saws to match the paving production rate to ensure sawing completion at the 
earliest possible time to avoid uncontrolled cracking. Reduce paving production if necessary to ensure timely 
sawing of joints. Promptly restore membrane cure damaged within the first 72 hr. of curing.

4.11. Protection of Pavement and Opening to Traffic. Testing for early opening is the responsibility of the 
Contractor regardless of job-control testing responsibilities unless otherwise shown on the plans or as 
directed. Testing result interpretation for opening to traffic is subject to approval.

4.11.1. Protection of Pavement. Erect and maintain barricades and other standard and approved devices that will 
exclude all vehicles and equipment from the newly placed pavement for the periods specified. Protect the 
pavement from damage due to crossings using approved methods before opening to traffic. Where a detour 
is not readily available or economically feasible, an occasional crossing of the roadway with overweight 
equipment may be permitted for relocating equipment only but not for hauling material. When an occasional 
crossing of overweight equipment is permitted, temporary matting or other approved methods may be 
required.

Maintain an adequate supply of sheeting or other material to cover and protect fresh concrete surface from 
weather damage. Apply as needed to protect the pavement surface from weather.

4.11.2. Opening Pavement to All Traffic. Pavement that is 7 days old may be opened to all traffic. Clean 
pavement, place stable material against the pavement edges, seal joints, and perform all other traffic safety 
related work before opening to traffic.
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4.11.3. Opening Pavement to Construction Equipment. Unless otherwise shown on the plans, concrete 
pavement may be opened early to concrete paving equipment and related delivery equipment after the 
concrete is at least 48 hr. old and opening strength has been demonstrated in accordance with
Section 360.4.11.4., “Early Opening to All Traffic,” before curing is complete. Keep delivery equipment at
least 2 ft. from the edge of the concrete pavement. Keep tracks of the paving equipment at least 1 ft. from the 
pavement edge. Protect textured surfaces from the paving equipment. Restore damaged membrane curing as 
soon as possible. Repair pavement damaged by paving or delivery equipment before opening to all traffic.

4.11.4. Early Opening to All Traffic. Concrete pavement may be opened after curing is complete and the concrete 
has attained a flexural strength of 450 psi or a compressive strength of 3,200 psi, except that pavement 
using Class HES concrete may be opened after 24 hr. if the specified strength is achieved.

4.11.4.1. Strength Testing. Test concrete specimens cured under the same conditions as the portion of the pavement 
involved.

4.11.4.2. Maturity Method. Use the maturity method, Tex-426-A, to estimate concrete strength for early opening 
pavement to traffic unless otherwise shown on the plans. Install at least 2 maturity sensors for each day’s 
placement in areas where the maturity method will be used for early opening. Maturity sensors, when used, 
will be installed near the day’s final placement for areas being evaluated for early opening. Use test 
specimens to verify the strength–maturity relationship in accordance with Tex-426-A, starting with the first 
day’s placement corresponding to the early opening pavement section.

Verify the strength–maturity relationship at least every 10 days of production after the first day. Establish a 
new strength–maturity relationship when the strength specimens deviate more than 10% from the maturity- 
estimated strengths. Suspend use of the maturity method for opening pavements to traffic when the 
strength–maturity relationship deviates by more than 10% until a new strength–maturity relationship is 
established.

The Engineer will determine the frequency of verification when the maturity method is used intermittently or 
for only specific areas.

4.11.5. Fast Track Concrete Pavement. Open the pavement after the concrete has been cured for at least 8 hr. and 
attained a minimum compressive strength of 1,800 psi or a minimum flexural strength of 255 psi when tested 
in accordance with Section 360.4.11.4.1., “Strength Testing,” or Section 360.4.11.4.2., “Maturity Method,” 
unless otherwise directed. Cover the pavement with insulating blankets when the air temperature is below 
65°F until the pavement is opened to traffic.

4.11.6. Emergency Opening to Traffic. Open the pavement to traffic under emergency conditions, when the 
pavement is at least 72 hr. old when directed in writing. Remove all obstructing materials, place stable 
material against the pavement edges, and perform other work involved in providing for the safety of traffic as 
required for emergency opening.

4.12. Pavement Thickness. The Engineer will check the thickness in accordance with Tex-423-A unless other 
methods are shown on the plans. The Engineer will perform 1 thickness test consisting of 1 reading at 
approximately the center of each lane every 500 ft. or fraction thereof. Core where directed, in accordance 
with Tex-424-A, to verify deficiencies of more than 0.2 in. from plan thickness and to determine the limits of 
deficiencies of more than 0.75 in. from plan thickness. Fill core holes using an approved concrete mixture 
and method.

4.12.1. Thickness Deficiencies Greater than 0.2 in. Take one 4-in. diameter core at that location to verify the 
measurement when any depth test measured in accordance with Tex-423-A is deficient by more than 0.2 in. 
from the plan thickness.

Take 2 additional cores from the unit (as defined in Section 360.4.12.3., “Pavement Units for Payment 
Adjustment”) at intervals of at least 150 ft. and at selected locations if the core is deficient by more than
0.2 in., but not by more than 0.75 in. from the plan thickness, and determine the thickness of the unit for 
payment purposes by averaging the length of the 3 cores. In calculations of the average thickness of this unit 
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of pavement, measurements in excess of the specified thickness by more than 0.2 in. will be considered as 
the specified thickness plus 0.2 in.

4.12.2. Thickness Deficiencies Greater than 0.75 in. Take additional cores at 10-ft. intervals in each direction 
parallel to the centerline to determine the boundary of the deficient area if a core is deficient by more than
0.75 in. The Engineer will evaluate any area of pavement found deficient in thickness by more than 0.75 in., 
but not more than 1 in. Remove and replace the deficient areas without additional compensation or retain 
deficient areas without compensation, as directed. Remove and replace any area of pavement found 
deficient in thickness by more than 1 in. without additional compensation.

4.12.3. Pavement Units for Payment Adjustment. Limits for applying a payment adjustment for deficient pavement 
thickness from 0.20 in. to not more than 0.75 in. are 500 ft. of pavement in each lane. Lane width will be as 
shown on typical sections and pavement design standards.

For greater than 0.75 in. deficient thickness, the limits for applying zero payment or requiring removal will be 
defined by coring or equivalent nondestructive means as determined by the Engineer. The remaining portion 
of the unit determined to be less than 0.75 in. deficient will be subject to the payment adjustment based on 
the average core thickness at each end of the 10-ft. interval investigation as determined by the Engineer.

Shoulders will be measured for thickness unless otherwise shown on the plans. Shoulders 6 ft. wide or wider 
will be considered as lanes. Shoulders less than 6 ft. wide will be considered part of the adjacent lane.

Limits for applying payment adjustment for deficient pavement thickness for ramps, widenings, acceleration 
and deceleration lanes, and other miscellaneous areas are 500 ft. in length. Areas less than 500 ft. in length 
will be individually evaluated for payment adjustment based on the plan area.

4.13. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 
unless otherwise shown on the plans.

5. MEASUREMENT

This Item will be measured as follows:

5.1. Concrete Pavement. Concrete pavement will be measured by the square yard of surface area in place. The 
surface area includes the portion of the pavement slab extending beneath the curb.

5.2. Curb. Curb on concrete pavement will be measured by the foot in place.

6. PAYMENT

These prices are full compensation for materials, equipment, labor, tools, and incidentals.

6.1. Concrete Pavement. The work performed and materials furnished in accordance with this Item and 
measured as provided under “Measurement” will be paid for at the adjusted unit price bid for “Concrete 
Pavement” of the type and depth specified as adjusted in accordance with Section 360.6.2., “Deficient 
Thickness Adjustment.”

6.2. Deficient Thickness Adjustment. Where the average thickness of pavement is deficient in thickness by 
more than 0.2 in. but not more than 0.75 in., payment will be made using the adjustment factor as specified 
in Table 2 applied to the bid price for the deficient area for each unit as defined under Section 360.4.12.3., 
“Pavement Units for Payment Adjustment.”
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Table 2
Deficient Thickness Price Adjustment Factor

Deficiency in Thickness Determined by Cores 
(in.)

Proportional Part of Contract Price 
Allowed (Adjustment Factor)

Not deficient 1.00
Over 0.00 through 0.20 1.00
Over 0.20 through 0.30 0.80
Over 0.30 through 0.40 0.72
Over 0.40 through 0.50 0.68
Over 0.50 through 0.75 0.57

6.3. Curb. Work performed and furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Curb” of the type specified.

Payment will be made under:

Item TX-360-5.1 Concrete Pavement (10” Thickness) — per Square Yard
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Item 421

Hydraulic Cement Concrete

1. DESCRIPTION

Furnish hydraulic cement concrete for concrete pavements, concrete structures, and other concrete 
construction.

2. MATERIALS

Use materials from prequalified sources listed on the Department website. Provide coarse and fine 
aggregates from sources listed in the Department’s Concrete Rated Source Quality Catalog (CRSQC). Use 
materials from non-listed sources only when tested and approved by the Engineer before use. Allow
30 calendar days for the Engineer to sample, test, and report results for non-listed sources. Do not combine 
approved material with unapproved material.

2.1. Cement. Furnish cement conforming to DMS-4600, “Hydraulic Cement.”

2.2. Supplementary Cementing Materials (SCM).

 Fly Ash. Furnish fly ash, ultra-fine fly ash (UFFA), and modified Class F fly ash (MFFA) conforming to 
DMS-4610, “Fly Ash.”

 Slag Cement. Furnish Slag Cement conforming to DMS-4620, “Ground Granulated Blast Furnace 
Slag.”

 Silica Fume. Furnish silica fume conforming to DMS-4630, “Silica Fume.”
 Metakaolin. Furnish metakaolin conforming to DMS-4635, “Metakaolin.”

2.3. Cementitious Material. Cementitious materials are the cement and supplementary cementing materials 
used in concrete.

2.4. Chemical Admixtures. Furnish admixtures conforming to DMS-4640, “Chemical Admixtures for Concrete.”

2.5. Water. Furnish mixing and curing water that is free from oils, acids, organic matter, or other deleterious 
substances. Water from municipal supplies approved by the Texas Department of Health will not require 
testing. Provide test reports showing compliance with Table 1 before use when using water from other 
sources.

Water that is a blend of concrete wash water and other acceptable water sources, certified by the concrete 
producer as complying with the requirements of both Table 1 and Table 2, may be used as mix water. Test 
the blended water weekly for 4 weeks for compliance with Table 1 and Table 2 or provide previous test 
results. Then test every month for compliance. Provide water test results upon request.
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Table 1

Chemical Limits for Mix Water

Contaminant Test Method
Maximum Concentration 

(ppm or mg\L)

Chloride (Cl)
Prestressed concrete
Bridge decks & superstructure 
All other concrete

ASTM C114
500
500

1,000
Sulfate (S04) ASTM C114 2,000
Alkalies (Na20 + 0.658K20) ASTM C114 600
Total solids ASTM C1603 50,000

Table 2
Acceptance Criteria for Questionable Water Supplies

Property Test Method Limits
Compressive strength, min % control at 7 days ASTM C31, ASTM C391,2 90
Time of set, deviation from control, h:min. ASTM C403 From 1:00 early to 1:30 later
1. Base comparisons on fixed proportions and the same volume of test water compared to the control mix using 100% potable water or 

distilled water.
2. Base comparisons on sets consisting of at least 2 standard specimens made from a composite sample.

Do not use mix water that has an adverse effect on the air-entraining agent, on any other chemical 
admixture, or on strength or time of set of the concrete. Use mixing and curing water free of iron and other 
impurities that may cause staining or discoloration when using white hydraulic cement.

2.6. Aggregate.

2.6.1. Coarse Aggregate. Provide coarse aggregate consisting of durable particles of gravel, crushed blast 
furnace slag, recycled crushed hydraulic cement concrete, crushed stone, or combinations which are free 
from frozen material and from injurious amounts of salt, alkali, vegetable matter, or other objectionable 
material, either free or as an adherent coating. Provide coarse aggregate of uniform quality throughout.

Provide coarse aggregate with the requirements listed in Table 3 unless otherwise shown on the plan.
Table 3

Coarse Aggregate Requirements
Description Test Method Limit

Weight of Clay Lumps, % Max 0.25
Weight of Shale, % Max 1.0
Weight of Laminate and Friable Particle, % Max

Tex-413-A
5.0

L.A. Abrasion Wear, % Max Tex-410-A 40
5-Cycle Magnesium Sulfate Soundness,1,2 non-air-entrained concrete, % Max 25
5-Cycle Magnesium Sulfate Soundness,1,3 air-entrained concrete, % Max

Tex-411-A
18

Loss by Decantation, % Max Tex-406-A 1.5
1. Recycled crushed hydraulic cement concrete is not subject to 5-cycle magnesium sulfate soundness requirements.
2. Allowed when air-entrained concrete is used at the Contractor’s option.
3. 0nly when air-entrained concrete is required by the plans.

Increase the loss by decantation limit to 3.0% for all classes of concrete and 5.0% for Class A, B, and P if the 
material finer than the No. 200 sieve is determined to be at least 85% calcium carbonate in accordance with 
Tex-406-A, Part III, in the case of coarse aggregates made primarily from crushing stone unless otherwise 
shown on the plans. Provide test results upon request.

Provide coarse aggregate conforming to the gradation requirements shown in Table 4 when tested in 
accordance with Tex-401-A unless otherwise specified.
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Table 4

Coarse Aggregate Gradation Chart

Percent Passing on Each SieveAggregate 
Grade 
No.1

Maximum 
Nominal 

Size
2-1/2" 2" 1-1/2" 1" 3/4" 1/2" 3/8" #4 #8

1 2" 100 80–100 50–85 20–40 0–10
2 1-1/2" 100 95–100 35–70 10–30 0–10
3 1-1/2" 100 95–100 60–90 25–60 0–10

4 (57) 1" 100 95–100 25–60 0–10 0–5
5 (67) 3/4" 100 90–100 20–55 0–10 0–5
6 (7) 1/2" 100 90–100 40–70 0–15 0–5

7 3/8" 100 70–95 0–25
8 3/8" 100 95–100 20–65 0–10

1. Corresponding ASTM C33 gradation shown in parentheses.

2.6.2. Fine Aggregate. Provide fine aggregate consisting of clean, hard, durable particles of natural, manufactured 
sand, recycled crushed hydraulic cement concrete, slag, lightweight aggregate, or a combination thereof. 
Provide fine aggregate free from frozen material and from injurious amounts of salt, alkali, vegetable matter, 
or other objectionable material.

Provide fine aggregates with the requirements in Table 5 unless otherwise shown on the plans.
Table 5

Fine Aggregate Requirements
Description Test Method Limit

Weight of Clay Lumps, % Max Tex-413-A 0.50
0rganic Impurities1 Tex-408-A Color not darker than standard
Sand Equivalent Tex-203-F 80
Fineness Modulus Tex-402-A 2.3 to 3.1
1. 0nly when air-entrained concrete is specified.

Provide fine aggregate or combinations of aggregates conforming to the gradation requirements shown in 
Table 6 when tested in accordance with Tex-401-A unless otherwise specified.

Table 6
Fine Aggregate Gradation Chart (Grade 1)

Sieve Size Percent Passing

3/8" 100
#4 95–100
#8 80–100
#16 50–85
#30 25–65
#50 10–351

#100 0–10
#200 0–32

1. 6–35 when sand equivalent value is 
greater than 85.

2. 0–6 for manufactured sand.

2.6.3. Intermediate Aggregate. Provide intermediate aggregate consisting of clean, hard, durable particles of 
natural, manufactured sand, slag, recycled crushed hydraulic cement concrete, lightweight aggregate, or a 
combination thereof when optimized aggregate gradation (0AG) concrete is specified or when used at the 
Contractor’s option. Provide intermediate aggregate free from frozen material and injurious amounts of salt, 
alkali, vegetable matter, or other objectionable material.

Provide intermediate aggregate with the requirements in Table 7.
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Table 7
Intermediate Aggregate Requirements

Description Test Method Limit
Weight of Clay Lumps, % Max Tex-413-A 0.50
L.A. Abrasion Wear,1  % Max Tex-410-A 40
5-Cycle Magnesium Sulfate Soundness,1,2,3 non-air-entrained concrete, % Max 25
5-Cycle Magnesium Sulfate Soundness,1,2,4 air-entrained concrete, % Max

Tex-411-A
18

0rganic Impurities5 Tex-408-A Color not darker than standard
Loss by Decantation,1 % Max Tex-406-A 1.5
1. 0nly applies to the portion retained on the No. 4 sieve, if more than 30% of the intermediate aggregate is retained on the No. 4 sieve.
2. Recycled crushed hydraulic cement concrete is not subject to 5-cycle magnesium sulfate soundness requirements.
3. Allowed when air-entrained concrete is used at the Contractor’s option.
4. 0nly when air-entrained concrete is required by the plans.
5. 0nly applies to the portion passing the 3/8 in. sieve, if more than 30% of the intermediate aggregate is passing the 3/8 in. sieve.

For the portion retained on the No. 4 sieve, if more than 30% of the intermediate aggregate is retained on the 
No. 4 sieve, and in the case of aggregates made primarily from crushing stone, unless otherwise shown on 
the plans, the loss by decantation may be increased to 3.0% for all classes of concrete and 5.0% for Class A, 
B, and P if the material finer than the No. 200 sieve is determined to be at least 85% calcium carbonate in 
accordance with Tex-406-A, Part III. Provide test results upon request.

2.7. Mortar and Grout. Furnish pre-packaged grouts conforming to DMS-4675, “Cementitious Grouts and 
Mortars for Miscellaneous Applications,” when specified for applications other than post-tension grouting.

Section 421.4.2.6., “Mix Design Options,” does not apply for mortar and grout.

2.8. Storage of Materials.

2.8.1. Cement and Supplementary Cementing Materials. Store all cement and supplementary cementing 
materials in weatherproof enclosures that will protect them from dampness or absorption of moisture.

When permitted, small quantities of packaged cementitious material may be stored in the open, on a raised 
platform, and under waterproof covering for up to 48 hr.

2.8.2. Aggregates. Handle and store concrete aggregates in a manner that prevents contamination with foreign 
materials. Clear and level the sites for the stockpiles of all vegetation if the aggregates are stored on the 
ground and do not use the bottom 6-in. layer of aggregate without cleaning the aggregate before use.

Maintain separate stockpiles and prevent intermixing when conditions require the use of 2 or more grades of 
coarse aggregates. Separate the stockpiles using physical barriers where space is limited. Store aggregates 
from different sources in different stockpiles unless the Engineer authorizes pre-blending of the aggregates. 
Minimize segregation in stockpiles. Remix and test stockpiles when segregation is apparent.

Sprinkle stockpiles to control moisture and temperature as necessary. Maintain reasonably uniform moisture 
content in aggregate stockpiles.

2.8.3. Chemical Admixtures. Store admixtures in accordance with manufacturer’s recommendations and prevent 
admixtures from freezing.

3. EQUIPMENT

3.1. Concrete Plants and Mixing Equipment. Except for volumetric stationary plant or truck (auger) mixers, 
each plant and truck mixer must be currently certified by the National Ready Mixed Concrete Association 
(NRMCA) or have an inspection report signed and sealed by a licensed professional engineer showing 
concrete measuring, mixing, and delivery equipment meets all requirements of ASTM C94. A new 
certification or signed and sealed report is required every time a plant is moved. Plants with a licensed 
professional engineer’s inspection require re-inspection every 2 yr. Provide a copy of the certification or the
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signed and sealed inspection report to the Engineer. Remove equipment or facilities from service until 
corrected when they fail to meet specification requirements.

When allowed on the plans or by the Engineer, for concrete classes not identified as structural concrete in 
Table 8 or for Class C concrete not used for bridge-class structures, the Engineer may inspect and approve 
all plants and trucks instead of the NRMCA or non-Department engineer-sealed certifications. The criteria 
and frequency of Engineer approval of plants and trucks is the same used for NRMCA certification.

Inspect and furnish inspection reports on the condition of blades and fins and their percent wear from the 
original manufacturer’s design for truck mixers and agitators annually. Repair mixing equipment exhibiting 
10% or more wear before use. If an inspection within 12 mo. is not practical, a 2-mo. grace period (for a 
maximum of 14 mo. between inspections) is permitted.

3.1.1. Scales. Check all scales before beginning of operations, after each move, or whenever their accuracy or 
adequacy is questioned, and at least once every 6 mo. Immediately correct deficiencies, and recalibrate. 
Provide a record of calibration showing scales in compliance with ASTM C94 requirements. Check batching 
accuracy of volumetric water batching devices at least every 90 days. Check batching accuracy of chemical 
admixture dispensing devices at least every 6 mo. Perform daily checks as necessary to ensure measuring 
accuracy.

3.1.2. Volumetric Mixers. Provide volumetric mixers with rating plates defining the capacity and the performance  of 
the mixer in accordance with the Volumetric Mixer Manufacturers Bureau or equivalent. Provide volumetric 
mixers that comply with ASTM C685. Provide test data showing mixers meet the uniformity test requirements 
of Tex-472-A.

Unless allowed on the plans or by the Engineer, volumetric truck (auger) mixers may not supply classes of 
concrete identified as structural concrete in Table 8.

3.1.3. Agitators and Truck and Stationary Mixers. Provide stationary and truck mixers capable of combining the 
ingredients of the concrete into a thoroughly mixed and uniform mass and capable of discharging the 
concrete so at least 5 of the 6 requirements of Tex-472-A are met.

Perform concrete uniformity tests on mixers or agitators in accordance with Tex-472-A as directed, to resolve 
issues of mix uniformity and mixer performance.

Perform the mixer or agitator uniformity test at the full rated capacity of the equipment. Remove all equipment 
that fails the uniformity test from service.

Inspect and maintain mixers and agitators. Keep them free of concrete buildup, and repair or replace worn or 
damaged blades or fins.

Ensure all mixers have a plate affixed showing manufacturer’s recommended operating speed and rated 
capacity for mixing and agitating.

3.2. Hauling Equipment. Provide hauling equipment capable of maintaining the mixed concrete in a thoroughly 
mixed and uniform mass, and discharging the concrete with a satisfactory degree of uniformity.

Provide equipment with smooth, mortar-tight metal containers equipped with gates that prevent accidental 
discharge of the concrete when using non-agitating equipment for transporting concrete.

Maintain hauling equipment clean and free of built-up concrete.

3.3. Testing Equipment. Furnish and maintain the following in accordance with the pertinent test procedure 
unless otherwise shown on the plans or specified:

 sieves necessary to perform aggregate gradation analysis when optimized aggregate gradation is 
specified,
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 equipment necessary to perform Tex-415-A and Tex-422-A,

 equipment necessary to perform Tex-409-A or Tex-425-A,
 test molds,
 curing facilities,
 maturity meters if used, and
 wheelbarrow or other container acceptable for the sampling of the concrete.

Provide strength-testing equipment when required in accordance with the Contract-controlling test unless 
shown otherwise.

4. CONSTRUCTION

4.1. Classification of Concrete Mix Designs. Provide classes of concrete meeting the requirements shown in 
Table 8.

A higher-strength class of concrete with equal or lower water-to-cementitious material (w/cm) ratio may be 
substituted for the specified class of concrete when approved.

4.2. Mix Design Proportioning. Furnish mix designs using ACI 211, Tex-470-A, or other approved procedures 
for the classes of concrete listed in Table 8 unless a design method is indicated on the plans. Perform mix 
design proportioning by absolute volume method unless otherwise approved. Perform cement replacement 
using equivalent weight method unless otherwise approved.

Do not exceed the maximum w/cm ratio listed in Table 8 when designing the mixture.

4.2.1. Cementitious Materials. Do not exceed 700 lb. of cementitious material per cubic yard of concrete unless 
otherwise specified or approved.

 Use cement of the same type and from the same source for monolithic placements.
 Do not use supplementary cementing materials when white hydraulic cement is specified.

Table 8 
Concrete Classes

Class of 

Concrete

Design 

Strength,1 

Min f'c (psi)

Max 

wlcm 

Ratio

Coarse 

Aggregate 

Grades2,3,4

Cement 

Types

Mix 

Design 

Options

Exceptions to 

Mix Design Options
General Usage5

A 3,000 0.60 1–4, 8

Inlets, manholes, curb, gutter, 
curb & gutter, conc. retards, 
sidewalks, driveways, back-up 
walls, anchors, non-reinforced 
drilled shafts

B 2,000
2,500

0.60 2–7

I, II, I/II, IL, 
IP, IS, IT, V

1, 2, 4, & 7

When the cementitious material 
content does not exceed
520 lb./cu. yd., Class C fly ash 
may be used instead of Class F 
fly ash.

Riprap, traffic signal controller 
foundations, small roadside 
signs, and anchors

C6 3,600 0.45 1–6
I, II, I/II, IP, 
IS, IT,7 V

1–8

Drilled shafts, bridge 
substructure, bridge railing, 
culverts except top slab of direct 
traffic culverts, headwalls, wing 
walls, approach slabs, inlets, 
manholes, concrete traffic barrier 
(cast-in-place)

E 3,000 0.50 2–5
I, II, I/II,

IL, IP, IS, 
IT,7 V

When the cementitious material 
content does not exceed 520 
lb./cu. yd., Class C fly ash may 
be used instead of Class F fly 
ash.

Seal concrete

F6 Note8 0.45 2–5
I, II, I/II, IP, 

IS, IT,7V

1–8

Railroad structures; occasionally 
for bridge piers, columns, or 
bents
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Table 8 (continued) 

Concrete Classes

1. Design strength must be attained within 56 days.
2. Do not use Grade 1 coarse aggregate except in massive foundations with 4 in. minimum clear spacing between reinforcing steel bars, 

unless otherwise permitted. Do not use Grade 1 aggregate in drilled shafts.
3. Use Grade 8 aggregate in extruded curbs unless otherwise approved.
4. 0ther grades of coarse aggregate maybe used in non-structural concrete classes when allowed by the Engineer.
5. For information only.
6. Structural concrete classes.
7. Do not use Type IT cements containing > 5% limestone.
8. As shown on the plans or specified.
9. “X” denotes class of concrete shown on the plans or specified.
10. (HPC): High Performance Concrete, (SRC): Sulfate Resistant Concrete.
11. Same as class of concrete shown on the plans.

4.2.2. Aggregates. Recycled crushed hydraulic cement concrete may be used as a coarse or fine aggregate in 
Class A, B, D, E, and P concrete. Limit recycled crushed concrete fine aggregate to a maximum of 20% of 
the fine aggregate.

Class of 

Concret

e

Design 

Strength,1 

Min f'c (psi)

Max 

wlcm 

Ratio

Coarse 

Aggregate 

Grades2,3,4

Cement 

Types

Mix 

Design 

Options

Exceptions to 

Mix Design Options
General Usage5

H6 Note8 0.45 3–6
I, II, I/II, III, 

IP, IS, IT,7 V
1–5

Do not use Type III cement in 
mass  placement concrete.  
Up to 20% of blended cement 
may be replaced with listed
SCMs when 0ption 4 is used for 
precast concrete.

Precast concrete, post-tension 
members

S6 4,000 0.45 2–5
I, II, I/II, IP, 

IS, IT,7V
1–8

Bridge slabs, top slabs of direct 
traffic culverts

P

See 
Item 360, 
“Concrete 
Pavement.”

0.50 2–3
I, II, I/II, IL, 
IP, IS, IT, V

1–8

When the cementitious material 
content does not exceed 520 
lb./cu. yd., Class C fly ash may 
be used instead of Class F fly 
ash.

Concrete pavement

C06 4,600 0.40 6

I, II, I/II, IP, 
IS, IT,7 V

1–8
Bridge deck concrete overlay

LMC6 4,000 0.40 6–8 Latex-modified concrete overlay

SS6 3,600 0.45 4–6
Use a minimum cementitious 
material content of 658 lb./cu. 
yd. of concrete.

Slurry displacement shafts, 
underwater drilled shafts

K6 Note8 0.40 Note8 I, II, I/II, III 
IP, IS, IT,7 V

Note8

HES Note8 0.45 Note8 I, IL, II, I/II, 
III

Mix design options do not apply. 
700 lb. of cementitious material 
per cubic yard limit does not 
apply.

Concrete pavement, concrete 
pavement repair

“X”
(HPC)

6,9,10

Note11 0.45 Note11 I, II, I/II, III 
IP, IS, IT,7 V

1–5, & 8

Maximum fly ash replacement 
for 0ptions 1 and 3 may be 
increased to 45%.
Up to 20% of a blended cement 
may be replaced with listed 
SCMs for 0ption 4.
Do not use 0ption 8 for precast 
concrete.

“X”
(SRC)

6,9,10

Note11 0.45 Note11 I/II, II, IP, IS, 
IT,7 V

1–4 , & 7

Do not use Class C Fly Ash 
Type III-MS may be used where 
allowed.
Type I and Type III cements may 
be used with 0ptions 1–3, with a 
maximum w/cm of 0.40.
Up to 20% of blended cement 
may be replaced with listed 
SCMs when 0ption 4 is used for 
precast concrete.
Do not use 0ption 7 for precast 
concrete.
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Use light-colored aggregates when white hydraulic cement is specified.

Use fine aggregate with an acid insoluble residue of at least 60% by weight when tested in accordance with 
Tex-612-J in all concrete subject to direct traffic.

Use the following equation to determine if the aggregate combination meets the acid insoluble residue 
requirement when blending fine aggregate or using an intermediate aggregate:

     
%60

100

2211 
 iaia PAPAPA

where:
A1 = acid insoluble (%) of fine aggregate 1
A2 = acid insoluble (%) of fine aggregate 2
Aia = acid insoluble (%) of intermediate aggregate passing the 3/8 in. sieve
P1 = percent by weight of fine aggregate 1 of the fine aggregate blend
P2 = percent by weight of fine aggregate 2 of the fine aggregate blend
Pia = percent by weight of intermediate aggregate passing the 3/8 in. sieve

Alternatively to the above equation, blend fine aggregate with a micro-deval loss of less than 12%, when 
tested in accordance with Tex-461-A, with at least 40% of a fine aggregate with an acid insoluble residue of 
at least 60%.

4.2.3. Chemical Admixtures. Do not use Type C, Type E, Type F, or Type G admixtures in Class S bridge deck 
concrete. Do not use chemical admixtures containing calcium chloride in any concrete.

Use a 30% calcium nitrite solution when a corrosion-inhibiting admixture is required. The corrosion-inhibiting 
admixture must be set neutral unless otherwise approved. Dose the admixture at the rate of gallons of 
admixture per cubic yard of concrete shown on the plans.

4.2.4. Air Entrainment. Use an approved air-entraining admixture when air-entrained concrete is specified, or 
when an air-entraining admixture is used at the Contractor’s option, and do not exceed the manufacturer’s 
recommended dosage. Ensure the minimum entrained air content is at least 3.0% for all classes of concrete 
except Class P when air-entrained concrete is specified, during trial batch, or when providing previous field 
data.

4.2.5. Slump. Provide concrete with a slump in accordance with Table 9 unless otherwise specified. When 
approved, the slump of a given concrete mix may be increased above the values shown in Table 9 using 
chemical admixtures, provided the admixture-treated concrete has the same or lower water-to-cementitious 
material ratio and does not exhibit segregation or excessive bleeding. Request approval to exceed the slump 
limits in Table 9 sufficiently in advance for proper evaluation by the Engineer.

Perform job-control testing of slump in accordance with Section 421.4.8.3.1., “Job-Control Testing.”
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Table 9
Placement Slump Requirements

General Usage1 Placement Slump Range,2 in.

Walls (over 9 in. thick), caps, columns, piers, approach slabs, concrete overlays 3 to 5
Bridge slabs, top slabs of direct traffic culverts, latex-modified concrete for bridge deck overlays 3 to 5-1/2
Inlets, manholes, walls (less than 9 in. thick), bridge railing, culverts, concrete traffic barrier, concrete 
pavement (formed), seal concrete

4 to 5-1/2

Precast concrete 4 to 9
Underwater concrete placements 6 to 8-1/2

Drilled shafts, slurry displaced and underwater drilled shafts
See Item 416, “Drilled Shaft 

Foundations.”
Curb, gutter, curb and gutter, concrete retards, sidewalk, driveways, anchors, riprap, small roadside sign 
foundations, concrete pavement repair, concrete repair

As approved

1. For information only.
2. For fiber reinforced concrete, perform slump before addition of fibers.

4.2.6. Mix Design Options.

4.2.6.1. Option 1. Replace 20% to 35% of the cement with Class F fly ash.

4.2.6.2. Option 2. Replace 35% to 50% of the cement with slag cement or MFFA.

4.2.6.3. Option 3. Replace 35% to 50% of the cement with a combination of Class F fly ash, slag cement, MFFA, 
UFFA, metakaolin, or silica fume; however, no more than 35% may be fly ash, and no more than 10% may 
be silica fume.

4.2.6.4. Option 4. Use Type IP, Type IS, or Type IT cement as allowed in Table 5 for each class of concrete. Up to 
10% of a Type IP, Type IS, or Type IT cement may be replaced with Class F fly ash, slag cement, or silica 
fume. Use no more than 10% silica fume in the final cementitious material mixture if the Type IT cement 
contains silica fume, and silica fume is used to replace the cement.

4.2.6.5. Option 5. Replace 35% to 50% of the cement with a combination of Class C fly ash and at least 6% of silica 
fume, UFFA, or metakaolin. However, no more than 35% may be Class C fly ash, and no more than 10% 
may be silica fume.

4.2.6.6. Option 6. Use a lithium nitrate admixture at a minimum dosage determined by testing conducted in 
accordance with Tex-471-A, “Lithium Dosage Determination Using Accelerated Mortar Bar Testing.” Before 
use of the mix, provide an annual certified test report signed and sealed by a licensed professional engineer, 
from a laboratory on the Department’s MPL, certified by the Construction Division as being capable of testing 
according to Tex-471-A, “Lithium Dosage Determination Using Accelerated Mortar Bar Testing.”

4.2.6.7. Option 7. Ensure the total alkali contribution from the cement in the concrete does not exceed 3.5 lb. per 
cubic yard of concrete when using hydraulic cement not containing SCMs calculated as follows:

   
100

cementin equivalentΟ
2

Na%yd.cu.per cement lb.
yd.cu.peralkalilb.




4.2.6.8. Option 8. Perform annual testing as required for any deviations from 0ptions 1–5 or use mix design options 
listed in Table 10. Laboratories performing ASTM C1260, ASTM C1567, and ASTM C1293 testing must be 
listed on the Department’s MPL. Before use of the mix, provide a certified test report signed and sealed by a 
licensed professional engineer demonstrating the proposed mixture conforms to the requirements of
Table 10.

Provide a certified test report signed and sealed by a licensed professional engineer, when HPC is required, 
and less than 20% of the cement is replaced with SCMs, demonstrating ASTM C1202 test results indicate 
the permeability of the concrete is less than 1,500 coulombs tested immediately after either of the following 
curing schedules:
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 Moisture cure specimens 56 days at 73°F.
 Moisture cure specimens 7 days at 73°F followed by 21 days at 100°F.

Table 10
Option 8 Testing and Mix Design Requirements

ASTM C1260 Result

S
ce

n
ar

io

Mix Design 
Fine Aggregate

Mix Design 
Coarse Aggregate

Testing Requirements for Mix Design Materials 
or Prescriptive Mix Design Options1

A > 0.10% > 0.10%
Determine the dosage of SCMs needed to limit the 14-day expansion of each 
aggregate2 to 0.08% when tested individually in accordance with ASTM C1567, or 
Use a minimum of 40% Class C fly ash with a maximum Ca03  content of 25%.

Š 0.10% Š 0.10%
Use a minimum of 40% Class C fly ash with a maximum Ca03 content of 25%, or 
Use any ternary combination which replaces 35% to 50% of cement.

B
Š 0.10%

ASTM C1293 1 yr.
Expansion Š 0.04%

Use a minimum of 20% of any Class C fly ash, or
Use any ternary combination which replaces 35% to 50% of cement.

C Š 0.10% > 0.10%

Determine the dosage of SCMs needed to limit the 14-day expansion of coarse and 
intermediate2  aggregate to 0.08% when tested individually in accordance with 
ASTM C1567, or
Use a minimum of 40% Class C fly ash with a maximum Ca03  content of 25%.

> 0.10% Š 0.10%
Use a minimum of 40% Class C fly ash with a maximum Ca03 content of 25%, or 
Use any ternary combination which replaces 35% to 50% of cement.

D
> 0.10%

ASTM C1293 1 yr.
Expansion Š 0.04%

Determine the dosage of SCMs needed to limit the 14-day expansion of fine 
aggregate to 0.08% when tested in accordance with ASTM C1567.

1. Do not use Class C fly ash if the ASTM C1260 value of the fine, intermediate, or coarse aggregate is 0.30% or greater, unless the fly 
ash is used as part of a ternary system.

2. Intermediate size aggregates will fall under the requirements of mix design coarse aggregate.
3. Average the Ca0 content from the previous ten values as listed on the mill certificate.

4.2.7. Optimized Aggregate Gradation (OAG) Concrete. The gradation requirements in Table 3 and Table 4 do 
not apply when 0AG concrete is specified or used by the Contractor unless otherwise shown on the plans. 
Use Tex-470 to establish the optimized aggregate gradation. Use at least 420 lb. per cubic yard of 
cementitious material when 0AG concrete is used unless otherwise approved. Use a coarse aggregate with 
a maximum nominal size of 1-1/2 in. for Class P concrete. Use a coarse aggregate for all other classes of 
concrete with a maximum nominal size not larger than:

 1/5 the narrowest dimension between sides of forms, or
 1/3 the depth of slabs, or
 3/4 the minimum clear spacing between individual reinforcing bars or wires, bundles of bars, individual 

tendons, bundled tendons, or ducts.

Make necessary adjustments to individual aggregate stockpile proportions during 0AG concrete production 
when the gradation deviates from the optimized gradation requirements.

4.2.8. Self-Consolidating Concrete (SCC). Provide SCC meeting the following requirements shown in Table 11 
when approved for use in precast concrete. Use concrete with a slump flow that can be placed without 
vibration and will not segregate or excessively bleed.

Increase the slump flow of a given concrete mix above the values shown in Table 11 when approved, 
provided the concrete has the same or lower water-to-cementitious material ratio and meets all other 
requirements listed in Table 11. Request approval to exceed the slump flow limits sufficiently in advance for 
proper evaluation by the Engineer.
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Table 11
Mix Design Requirements for SCC

Tests Test Method Acceptable Limits

Slump Flow for Precast Concrete ASTM C1611 22 to 271

Slump Flow for Drilled Shafts ASTM C1611 19 to 241

T50, sec ASTM C1611 2 to 7
VSI Rating ASTM C1611 0 or 1
Passing Ability, in. ASTM C1621 Š 2
Segregation Column, % ASTM C1610 Š 10
Bleeding, % ASTM C232 Š 2.5
1. These slump flow limits are generally acceptable for most applications. However,  slump 

flow limits may be adjusted during mix design approval process and when approved by the 
Engineer.

4.3. Concrete Trial Batches. Perform preliminary and final trial batches when required by the plans, or when 
previous satisfactory field data is not available. Submit previous satisfactory field data to the Engineer 
showing the proposed mix design conforms to specification requirements when trial batches are not required 
and before concrete is placed.

Perform preliminary and final trial batches for all self-consolidating concrete mix designs.

4.3.1. Preliminary Trial Batches. Perform all necessary preliminary trial batch testing when required, and provide 
documentation including mix design, material proportions, and test results substantiating the mix design 
conforms to specification requirements.

4.3.2. Final Trial batches. Make all final trial batches using the proposed ingredients in a mixer that is 
representative of the mixers to be used on the job when required. Make the batch size at least 50% of the 
mixer’s rated capacity. Perform fresh concrete tests for air content and slump, and make, cure, and test 
strength specimens for compliance with specification requirements. Test at least one set of design strength 
specimens, consisting of 2 specimens per set, at 7-day, 28-day, and at least one additional age unless 
otherwise directed. Before placing, provide the Engineer the option of witnessing final trial batches, including 
the testing of the concrete. If not provided this option, the Engineer may require additional trial batches, 
including testing, before the concrete is placed.

Conduct all testing listed in Table 11 when performing trial batches for self-consolidating concrete. Make an 
additional mixture with 3% more water than the preliminary trial batch. Make necessary adjustments to the 
mix design if this additional mixture does not meet requirements of Table 11. Cast and evaluate mock-ups for 
precast concrete that are representative of the actual product as directed. Provide the Engineer the option of 
witnessing final trial batches, including the testing of the concrete and the casting of the mock-ups before 
placement. If not provided this option, the Engineer may require additional trial batches, including testing and 
mock-ups, before the concrete is placed.

Establish 7-day compressive strength target values using the following formula for each Class A, B, and E 
concrete mix designs to be used:

strengthbatchtrialavg.day -28

strengthbatchtrialavg.day -7
strengthdesignMinimumvalueTarget 

Submit previous satisfactory field data, data from a new trial batch, or other evidence showing the change will 
not adversely affect the relevant properties of the concrete when changes are made to the type, brand, or 
source of aggregates, cement, SCM, water, or chemical admixtures. Submit the data for approval before 
making changes to the mix design. A change in vendor does not necessarily constitute a change in materials 
or source. The Engineer may waive new trial batches when there is a prior record of satisfactory  
performance with the ingredients. During concrete production, dosage changes of chemical admixtures used 
in the trial batches will not require a re-evaluation of the mix design.
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The Contractor has the option of performing trial batches in conjunction with concrete placements except for 
SCC mixtures, when new trial batches are required during the course of the project. If the concrete fails to 
meet any requirement, the Engineer will determine acceptability and payment adjustments.

Establish the strength–maturity relationship in accordance with Tex-426-A when the maturity method is 
specified or permitted. When using the maturity method, any changes in any of the ingredients, including 
changes in proportions, will require the development of a new strength–maturity relationship for the mix.

4.3.3. Mix Design of Record. 0nce a trial batch or previously satisfactory field data substantiates the mix design, 
the proportions and mixing methods used become the mix design of record. Do not exceed mix design water- 
to-cement ratio.

4.4. Production Testing.

4.4.1. Aggregate Moisture Testing. Determine moisture content per Tex-409-A or Tex-425-A for coarse, 
intermediate, and fine aggregates at least twice a week, when there is an apparent change, or for new 
shipments of aggregate. When aggregate hoppers or storage bins are equipped with properly maintained 
electronic moisture probes for continuous moisture determination, moisture tests per Tex-409-A or
Tex-425-A are not required. Electronic moisture probes, however, must be verified at least every 90 days 
against Tex-409-A and be accurate to within 1.0% of the actual moisture content.

When producing SCC, and when aggregate hoppers or storage bins are not equipped with electric moisture 
probes, determine the moisture content of the aggregates before producing the first concrete batch each day. 
Thereafter, determine the moisture content every 4 hr. or when there is an apparent change while SCC is 
being produced.

4.4.2. Aggregate Gradation Testing. Perform a sieve analysis in accordance with Tex-401-A on each stockpile 
used in the blend at least one day before producing 0AG concrete when producing optimized aggregate 
gradation concrete. Perform sieve analysis on each stockpile after every 10,000 cubic yards of 0AG 
concrete produced. Provide sieve analysis data to the Engineer.

4.5. Measurement of Materials.

4.5.1. Non-Volumetric Mixers. Measure aggregates by weight. Correct batch weight measurements for aggregate 
moisture content. Measure mixing water, consisting of water added to the batch, ice added to the batch, 
water occurring as surface moisture on the aggregates, and water introduced in the form of admixtures, by 
volume or weight. Measure ice by weight. Measure cement and supplementary cementing materials in a 
hopper and on a separate scale from those used for other materials. Measure the cement first when 
measuring the cumulative weight. Measure concrete chemical admixtures by weight or volume. Measure 
batch materials within the tolerances of Table 12.

Table 12
Mix Design Batching Tolerances—Non-Volumetric Mixers

Material Tolerance (%)

Cement, wt. -1 to +3
SCM, wt. -1 to +3
Cement + SCM (cumulative weighing), wt. -1 to +3
Water, wt. or volume ±31

Fine aggregate, wt. ±2
Coarse aggregate, wt. ±2
Fine + coarse aggregate (cumulative weighing), wt. ±1
Chemical admixtures, wt. or volume ±3
1. Allowable deviation from target weight not including water withheld or moisture in the 

aggregate. The Engineer will verify the water-to-cementitious material ratio is within 
specified limits.

Ensure the quantity measured, when measuring cementitious materials at less than 30% of scale capacity, is 
accurate to not less than the required amount and not more than 4% in excess. Ensure the cumulative 
quantity, when measuring aggregates in a cumulative weigh batcher at less than 30% of the scale capacity, 
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is measured accurate to ±0.3% of scale capacity or ±3% of the required cumulative weight, whichever is 
less.

Measure cement in number of bags under special circumstances when approved. Use the weights listed on 
the packaging. Weighing bags of cement is not required. Ensure fractional bags are not used except for 
small hand-mixed batches of approximately 5 cu. ft. or less and when an approved method of volumetric or 
weight measurement is used.

4.5.2. Volumetric Mixers. Provide an accurate method of measuring all ingredients by volume, and calibrate 
equipment to assure correct measurement of materials within the specified tolerances. Base tolerances on 
volume–weight relationship established by calibration, and measure the various ingredients within the 
tolerances of Table 13. Correct batch measurements for aggregate moisture content.

Table 13
Mix Design Batching Tolerances—Volumetric Mixers

Material Tolerance

Cement, wt. % 0 to +4
SCM, wt. % 0 to +4
Fine aggregate, wt. % ±2
Coarse aggregate, wt. % ±2
Admixtures, wt. or volume % ±3
Water, wt. or volume % ±1

4.6. Mixing and Delivering Concrete.

4.6.1. Mixing Concrete. 0perate mixers and agitators within the limits of the rated capacity and speed of rotation 
for mixing and agitation as designated by the manufacturer of the equipment. Provide concrete in a 
thoroughly mixed and uniform mass with a satisfactory degree of uniformity when tested in accordance with 
Tex-472-A.

Do not top-load new concrete onto returned concrete.

Adjust mixing times and batching operations as necessary when the concrete contains silica fume to ensure 
the material is completely and uniformly dispersed in the mix. The dispersion of the silica fume within the mix 
will be verified by the Construction Division, Materials and Pavements Section, using cylinders made from 
trial batches. Make necessary changes to the batching operations, if uniform dispersion is not achieved, until 
uniform and complete dispersion of the silica fume is achieved.

Mix concrete by hand methods or in a small motor-driven mixer when permitted, for small placements of less 
than 2 cu. yd. For such placements, proportion the mix by volume or weight.

4.6.2. Delivering Concrete. Deliver concrete to the project in a thoroughly mixed and uniform mass, and discharge 
the concrete with a satisfactory degree of uniformity. Conduct testing in accordance with Tex-472-A when 
there is a reason to suspect the uniformity of concrete and as directed.

Maintain concrete delivery and placement rates sufficient to prevent cold joints.

Adding chemical admixtures or the portion of water withheld is only permitted at the jobsite, under the 
supervision of the Engineer, to adjust the slump or slump flow of the concrete. Do not add water or chemical 
admixtures to the batch after more than an amount needed to conduct slump testing has been discharged. 
Turn the drum or blades at least 30 additional revolutions at mixing speed to ensure thorough and uniform 
mixing of the concrete. When this water is added, do not exceed the approved mix design water-to- 
cementitious material ratio.

Before unloading, furnish the delivery ticket for the batch of concrete containing the information required on 
Department Form 596, “Concrete Batch Ticket.” The Engineer will verify all required information is provided 
on the delivery tickets. The Engineer may suspend concrete operations until the corrective actions are
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implemented if delivery tickets do not provide the required information. The Engineer will verify the 
design water-to-cementitious material ratio is not exceeded.

Begin the discharge of concrete delivered in truck mixers within the times listed in Table 14. Concrete 
may be discharged after these times provided the concrete temperature and slump meet the 
requirements listed in this Item and other pertinent Items. Perform these tests with certified testing 
personnel per
Section 421.4.8.1., “Certification of Testing Personnel.” Provide the Engineer the option of witnessing 
testing of the concrete. If not provided this option, the Engineer may require additional testing before the 
concrete is placed.

Table 14 
Concrete Discharge 
Times

Fresh Concrete 
Temperature, °F

Max Time After Batching for 
Concrete Not Containing 

Type B or D Admixtures, min.

Max Time After Batching for 
Concrete Containing

Type B or D Admixtures,1 min.

90 and above 45 75
75 Š T < 90 60 90

T < 75 90 120
1. Concrete must contain at least the minimum manufacturer’s recommended 

dosage of Type B or D admixture.

4.7. Placing, Finishing, and Curing Concrete. Place, finish, and cure concrete in accordance with the 
pertinent Items.

4.8. Sampling and Testing of Concrete. Unless otherwise specified, all fresh and hardened concrete is 
subject to testing as follows:

4.8.1. Certification of Testing Personnel. Contractor personnel performing testing must be either ACI-
certified or qualified by a Department-recognized equivalent written and performance testing program 
for the tests being performed. Personnel performing these tests are subject to Department approval. 
Use of a commercial laboratory is permitted at the Contractor’s option. All personnel performing testing 
using the maturity method must be qualified by a training program recognized by the Department before 
using this method on the job.

4.8.2. Fresh Concrete. Provide safe access and assistance to the Engineer during sampling. Fresh concrete 
will  be sampled for testing at the discharge end if using belt conveyors or pumps. When it is impractical 
to  sample at the discharge end, a sample will be taken at the time of discharge from the delivery 
equipment and correlation testing will be performed and documented to ensure specification 
requirements are met at the discharge end.

4.8.3. Testing of Fresh Concrete. Test for the fresh properties listed in Table 15.
Table 15

Fresh Concrete Tests
Tests Test Methods

Slump1 Tex-415-A
Temperature1 Tex-422-A
Air Content2 Tex-414-A, Tex-416-A or ASTM C457
1. Job-control testing performed by the Contractor.
2. 0nly required during concrete trial batch when air-entrained concrete is specified 

on the plans.

Concrete with a slump lower than the minimum placement slump in Table 9 after the addition of all 
water withheld, or concrete exhibiting segregation and excessive bleeding may be rejected.

When SCC exceeds the maximum placement slump flow or VSI rating, the Engineer will immediately 
resample and retest the concrete slump flow and VSI rating. If the concrete exceeds the maximum 
placement slump flow or VSI rating after the retest, the concrete will be rejected.
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4.8.3.1. Job-Control Testing. Perform job-control concrete temperature and slump testing as specified in 
Table 16 unless otherwise specified. Provide the Engineer the opportunity to witness the testing. The 
Engineer may require a retest if not given the opportunity to witness. Immediately notify the Engineer 
of any concrete temperature or slump nonconformity issues. Furnish a copy of all test results to the 
Engineer daily.

Table 16
Job-Control Testing 

Frequencies
Concrete Placements Frequency

Bridge Deck Placements
Test the first few loads, then every fifth 
load delivered.

All 0ther Structural Class Concrete Placements
0ne test every 60 cu. yd. or fraction 
thereof.

Non-Structural Class Concrete Placements
0ne test every 180 cu. yd. or fraction 
thereof.

Immediately resample and retest the concrete slump when the concrete exceeds the slump range at 
time of placement. If the concrete exceeds the slump range after the retest, and is used at the 
Contractor’s option, the Engineer will make strength specimens as specified in Article 421.5., 
“Acceptance of Concrete.”

4.8.3.2. Strength Specimen Handling. Remove specimens from their molds and deliver Department test 
specimens to curing facilities within 24 to 48 hr. after molding, in accordance with pertinent test 
procedures unless otherwise shown on the plans or directed. Clean and prepare molds for reuse if 
necessary.

5. ACCEPTANCE OF CONCRETE

The Engineer will sample and test the fresh and hardened concrete for acceptance. The test results will 
be reported to the Contractor and the concrete supplier. Investigate the quality of the materials, the 
concrete production operations, and other possible problem areas to determine the cause for any 
concrete that fails to meet the required strengths as outlined below. Take necessary actions to correct 
the problem including redesign of the concrete mix. The Engineer may suspend all concrete operations 
under the pertinent Items if the Contractor is unable to identify, document, and correct the cause of the 
low strengths in a timely manner. Resume concrete operations only after obtaining approval for any 
proposed corrective actions. Concrete failing to meet the required strength as outlined below will be 
evaluated using the procedures listed in
Article 421.6., “Measurement and Payment.”

5.1. Structural Concrete. For concrete classes identified as structural concrete in Table 8, the Engineer 
will make and test 7-day and 28-day specimens. Acceptance will be based on attaining the design 
strength given in Table 8.

5.2. Class P and Class HES. The Engineer will base acceptance in accordance with Item 360, 
“Concrete Pavement,” and Item 361, “Repair of Concrete Pavement.”

5.3. All Other Concrete. For concrete classes not identified as structural concrete in Table 8, the Engineer 
will make and test 7-day specimens. The Engineer will base acceptance on the 7-day target value 
established in accordance with Section 421.4.3., “Concrete Trial Batches.”

6. MEASUREMENT AND PAYMENT

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be 
measured or paid for directly but will be subsidiary to pertinent Items.

The following procedure will be used to evaluate concrete where one or more project acceptance test 
specimens fail to meet the required design strength specified in this Item or on the plans:
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 The concrete for a given placement will be considered structurally adequate and accepted at full 
price if the average of all test results for specimens made at the time of placement meets the 
required design strength provided no single test result is less than 85% of the required design 
strength.

 The Engineer will perform a structural review of the concrete to determine its adequacy to remain in 
service if the average of all test results for specimens made at the time of placement is less than the 
required design strength or if any test results are less than 85% of the required design strength. If the 
in-situ concrete strength is needed for the structural review, take cores at locations designated by the 
Engineer in accordance with Tex-424-A. The Engineer will test the cores. The coring and testing will be 
at the Contractor’s expense.

 If all of the tested cores meet the required design strength, the concrete will be paid for at full price.
 If any of the tested cores do not meet the required design strength, but the average strength attained is 

determined to be structurally adequate, the Engineer will determine the limits of the pay adjustment 
using the following formula:
















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where:
A = Amount to be paid per unit of measure for the entire placement in question
Sa = Actual average strength from cylinders or cores. Use values from cores, if taken.
Ss = Minimum required strength (specified)
Bp = Unit Bid Price

 If the structural review determines the concrete is not adequate to remain in service, the Engineer will 
determine the limits of the concrete to be removed.

 The decision to reject structurally inadequate concrete or to apply the pay adjustment factor will be 
made no later than 56 days after placement.
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Item 464

Reinforced Concrete Pipe

1. DESCRIPTION

Furnish and install reinforced concrete pipe, materials for precast concrete pipe culverts, or precast concrete 
storm drain mains, laterals, stubs, and inlet leads.

2. MATERIALS

2.1. Fabrication. Fabrication plants must be approved by the Construction Division in accordance with 
DMS-7310, “Reinforced Concrete Pipe and Machine-Made Precast Concrete Box Culvert Fabrication and 
Plant Qualification,” before furnishing precast reinforced concrete pipe for Department projects. The 
Department’s MPL has a list of approved reinforced concrete pipe plants.

Furnish material and fabricate reinforced concrete pipe in accordance with DMS-7310, “Reinforced Concrete 
Pipe and Machine-Made Precast Concrete Box Culvert Fabrication and Plant Qualification.”

2.2. Design.

2.2.1. General. The class and D-load equivalents are shown in Table 1. Furnish arch pipe in accordance with 
ASTM C506 and the dimensions shown in Table 2. Furnish horizontal elliptical pipe in accordance with 
ASTM C507 and the dimensions shown in Table 3. For arch pipe and horizontal elliptical pipe the minimum 
height of cover required is 1 ft.

Table 1
Circular Pipe

ASTM C76 & ASTM C655

Class D-Load

I 800

II 1,000

III 1,350

IV 2,000

V 3,000

Table 2
Arch Pipe

Design 
Size

Equivalent 
Diameter (in.)

Rise
(in.)

Span
(in.)

1 18 13-1/2 22

2 21 15-1/2 26

3 24 18 28-1/2

4 30 22-1/2 36-1/4

5 36 26-5/8 43-3/4

6 42 31-5/16 51-1/8

7 48 36 58-1/2

8 54 40 65

9 60 45 73

10 72 54 88

http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/7000_series/pdfs/7310.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/7000_series/pdfs/7310.pdf


TX-464

Addison Airport TX-464-2  Fuel Farm Exit Relocation and
Perimeter Road Repair

Table 3
Horizontal Elliptical Pipe

Design 
Size

Equivalent 
Diameter (in.)

Rise
(in.)

Span
(in.)

1 18 14 23

2 24 19 30

3 27 22 34

4 30 24 38

5 33 27 42

6 36 29 45

7 39 32 49

8 42 34 53

9 48 38 60

10 54 43 68

2.2.2. Jacking, Boring, or Tunneling. Design pipe for jacking, boring, or tunneling considering the specific 
installation conditions such as the soil conditions, installation methods, anticipated deflection angles, and 
jacking stresses. Provide design notes and drawings signed and sealed by a Texas licensed professional 
engineer when requested.

2.3. Marking. Furnish each section of reinforced concrete pipe marked with the following information specified in 
DMS-7310, “Reinforced Concrete Pipe and Machine-Made Precast Concrete Box Culvert Fabrication and 
Plant Qualification.”

 class or D-load of pipe,

 ASTM designation,

 date of manufacture,

 pipe size,

 name or trademark of fabricator and plant location,

 designated fabricator’s approval stamp,

 pipe to be used for jacking and boring (when applicable), and

 designation “SR” for pipe meeting sulfate-resistant concrete plan requirements (when applicable).

Clearly mark 1 end of each section during the process of manufacture or immediately thereafter for pipe with 
elliptical reinforcement. Mark the pipe on the inside and 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. Mark the pipe section by indenting or painting with 
waterproof paint.

2.4. Inspection. Provide access for inspection of the finished pipe at the project site before and during 
installation.

2.5. Causes for Rejection. Individual section of pipe may be rejected for any of the conditions stated in the 
Annex of DMS-7310, “Reinforced Concrete Pipe and Machine-Made Precast Concrete Box Culvert 
Fabrication and Plant Qualification.”

2.6. Repairs. Make repairs if necessary as stated in the Annex of DMS-7310, “Reinforced Concrete Pipe and 
Machine-Made Precast Concrete Box Culvert Fabrication and Plant Qualification.”

2.7. Jointing Materials. Use any of the following materials for the making of joints unless otherwise shown on 
the plans. Furnish a manufacturer’s certificate of compliance for all jointing materials except mortar.

2.7.1. Mortar. Provide mortar for joints that meets the requirements of Section 464.3.3., “Jointing.”

2.7.2. Cold-Applied, Plastic Asphalt Sewer Joint Compound. Provide a material that consists of natural or 
processed asphalt base, suitable volatile solvents, and inert filler. Ensure the consistency is such that the 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/7000_series/pdfs/7310.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/7000_series/pdfs/7310.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/7000_series/pdfs/7310.pdf
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ends of the pipe can be coated with a layer of the compound up to 1/2 in. thick by means of a trowel. Provide 
a joint compound that cures to a firm, stiff plastic condition after application. Provide a material of a uniform 
mixture. Stir any small separation found in the container into a uniform mix before using.

Provide a material that meets the requirements of Table 4 when tested in accordance with Tex-526-C.

Table 4
Cold-Applied, Plastic Asphalt Sewer Joint Compound Material Requirements

Composition Analysis

Asphalt base, 100%–% volatiles–% ash, % by weight 28–45

Volatiles, 212°F evaporation, 24 hr., % by weight 10–26

Mineral matter, determined as ash, % by weight 30–55

Consistency, cone penetration, 150 q, 5 sec., 77°F 150–275

2.7.3. Rubber Gaskets. Provide gaskets that conform to ASTM C1619 Class A or C. Meet the requirements of 
ASTM C443 for design of the pipe joints and permissible variations in dimensions.

2.7.4. Pre-Formed Flexible Joint Sealants. Pre-formed flexible joint sealants may be used for sealing joints of 
tongue-and-groove concrete pipe. Provide flexible joint sealants that meet the requirements of ASTM C990. 
Use flexible joint sealants that do not depend on oxidizing, evaporating, or chemical action for its adhesive or 
cohesive strength. Supply in extruded rope form of suitable cross-section. Provide a size of the pre-formed 
flexible joint sealant in accordance with the manufacturer’s recommendations and large enough to properly 
seal the joint. Protect flexible joint sealants with a suitable wrapper able to maintain the integrity of the 
jointing material when the wrapper is removed.

3. CONSTRUCTION

3.1. Excavation, Shaping, Bedding, and Backfill. Excavate, shape, bed, and backfill in accordance with 
Item 400, “Excavation and Backfill for Structures,” except where jacking, boring, or tunneling methods are 
permitted. Jack, bore, or tunnel the pipe in accordance with Item 476, “Jacking, Boring, or Tunneling Pipe or 
Box.” Immediate backfilling is permitted if joints consist of materials other than mortar. Take special 
precautions in placing and compacting the backfill to avoid any movement of the pipe or damage to the 
joints. Do not use heavy earth-moving equipment to haul over the structure until a minimum of 4 ft. of 
permanent or temporary compacted fill has been placed over the structure unless otherwise shown on the 
plans or permitted in writing. Remove and replace pipe damaged by the Contractor at no expense to the 
Department.

3.2. Laying Pipe. Start the laying of pipe on the bedding at the outlet end with the spigot or tongue end pointing 
downstream, and proceed toward the inlet end with the abutting sections properly matched, true to the 
established lines and grades unless otherwise authorized. Fit, match, and lay the pipe to form a smooth, 
uniform conduit. Cut cross trenches in the foundation to allow the barrel of the pipe to rest firmly upon the 
bedding where bell-and-spigot pipe is used. Cut cross trenches no more than 2 in. larger than the bell ends 
of the pipe. Lower sections of pipe into the trench without damaging the pipe or disturbing the bedding and 
the sides of the trench. Carefully clean the ends of the pipe before the pipe is placed. Prevent the earth or 
bedding material from entering the pipe as it is laid. Lay the pipe in the trench, when elliptical pipe with 
circular reinforcing or circular pipe with elliptical reinforcing is used, so the markings for the top or bottom are 
not more than 5° from the vertical plane through the longitudinal axis of the pipe. Remove and re-lay, without 
extra compensation, pipe that is not in alignment or shows excessive settlement after laying.

Lay multiple lines of reinforced concrete pipe with the centerlines of the individual barrels parallel. Use the 
clear distances between outer surfaces of adjacent pipes shown in Table 5 unless otherwise shown on the 
plans. Use the equivalent diameter from Table 2 or Table 3 for arch pipe or horizontal elliptical pipe to 
determine the clear distance requirement in Table 5.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph526.pdf
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Table 5
Minimum Clear Distance between Pipes

Equivalent Diameter Min Clear Distance

18 in. 9 in.

24 in. 11 in.

30 in. 1 ft. 1 in.

36 in. 1 ft. 3 in.

42 in. 1 ft. 5 in. 

48 in. 1 ft. 7 in.

54 in. 1 ft. 11 in.

60 to 84 in. 2 ft.

3.3. Jointing. Make available an appropriate rolling device similar to an automobile mechanic’s “creeper” for 
conveyance through small-size pipe structures.

3.3.1. Joints Sealed with Hydraulic Cement Mortar. Use Type S mortar meeting the requirements of 
ASTM C270. Clean and wet the pipe ends before making the joint. Plaster the lower half of the bell or groove 
and the upper half of the tongue or spigot with mortar. Pack mortar into the joint from both inside and outside 
the pipe after the pipes are tightly jointed. Finish the inside smooth and flush with adjacent joints of pipe. 
Form a bead of semicircular cross-section over tongue-and-groove joints outside the pipe, extending at least 
1 in. on each side of the joint. Form the mortar for bell-and-spigot joints to a 45° fillet between the outer edge 
of the bell and the spigot. Cure mortar joints by keeping the joints wet for at least 48 hr. or until the backfill 
has been completed, whichever comes first. Place fill or backfill once the mortar jointing material has cured 
for at least 6 hr. Conduct jointing only when the atmospheric temperature is above 40°F. Protect mortared 
joints against freezing by backfilling or other approved methods for at least 24 hr.

Driveway culverts do not require mortar banding on the outside of the pipe.

Furnish pipes, with approval, that are large enough for a person to enter with the groove between 1/2 in. and 
3/4 in. longer than the tongue. Such pipe may be laid and backfilled without mortar joints. Clean the space on 
the interior of the pipe between the end of the tongue and the groove of all foreign material, thoroughly wet 
and fill with mortar around the entire circumference of the pipe, and finish flush after the backfilling has been 
completed.

3.3.2. Joints Using Cold-Applied, Plastic Asphalt Sewer Joint Compound. Ensure both ends of the pipes are 
clean and dry. Trowel or otherwise place a 1/2–in. thick layer of the compound in the groove end of the pipe 
covering at least 2/3 of the joint face around the entire circumference. Shove home the tongue end of the 
next pipe with enough pressure to make a tight joint. Remove any excess mastic projecting into the pipe after 
the joint is made. Backfill after the joint has been inspected and approved.

3.3.3. Joints Using Rubber Gaskets. Make the joint assembly according to the recommendations of the gasket 
manufacturer. Make joints watertight when using rubber gaskets. Backfill after the joint has been inspected 
and approved.

3.3.4. Joints Using Pre-Formed Flexible Joint Sealants. Install pre-formed flexible joint sealants in accordance 
with the manufacturer’s recommendations. Place the joint sealer so no dirt or other deleterious materials 
come in contact with the joint sealing material. Pull or push home the pipe with enough force to properly seal 
the joint. Remove any joint material pushed out into the interior of the pipe that would tend to obstruct the 
flow. Store pre-formed flexible joint sealants in an area warmed naturally or artificially to above 70°F in an 
approved manner when the atmospheric temperature is below 60°F. Apply flexible joint sealants to pipe 
joints immediately before placing pipe in trench, and connect pipe to previously laid pipe. Backfill after the 
joint has been inspected and approved.

3.4. Connections and Stub Ends. Make connections of concrete pipe to existing pipes, pipe storm drains, or 
storm drain appurtenances as shown on the plans.
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Mortar or concrete the bottom of existing structures if necessary to eliminate any drainage pockets created 
by the connections. Repair any damage to the existing structure resulting from making the connections.

Make connections between concrete pipe and corrugated metal pipe with a suitable concrete collar and a 
minimum thickness of 4 in. unless otherwise shown on the plans.

Finish stub ends for connections to future work not shown on the plans by installing watertight plugs into the 
free end of the pipe.

Fill lift holes with concrete, mortar, or precast concrete plugs after the pipe is in place.

4. MEASUREMENT

This Item will be measured by the linear foot. Measurement will be made between the ends of the pipe barrel 
along the flow line, not including safety end treatments. Safety end treatments will be measured in 
accordance with Item 467, “Safety End Treatment.” Pipe that will be jacked, bored, or tunneled will be 
measured in accordance with Item 476, “Jacking, Boring, or Tunneling Pipe or Box.” Measurement of spurs, 
branches, 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, the 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 included.

For multiple pipes, the measured length will be the sum of the lengths of the barrels.

This is a plans quantity measurement Item. The quantity to be paid is the quantity shown in the proposal 
unless modified by Article 9.2., “Plans Quantity Measurement.” Additional measurements or calculations will 
be made if adjustments of quantities are required.

5. 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,” “Reinforced Concrete 
Pipe (Arch),” or “Reinforced Concrete Pipe (Elliptical)” of the size and D-load specified or of the size and 
class specified. This price is full compensation for constructing, furnishing, transporting, placing, and joining 
pipes; shaping the bed; cutting pipes on skew or slope; connecting to new or existing structures; breaking 
back, removing, and disposing of portions of the existing structure; replacing portions of the existing 
structure; cutting pipe ends on skew or slope; and equipment, labor, tools, and incidentals.

Protection methods for excavations greater than 5 ft. deep will be measured and paid for as required under 
Item 402, “Trench Excavation Protection,” or Item 403, “Temporary Special Shoring.” Excavation, shaping, 
bedding, and backfill will be paid for in accordance with Item 400, “Excavation and Backfill for Structures.” 
When jacking, boring, or tunneling is used at the Contractor’s option, payment will be made under this Item. 
When jacking, boring or tunneling is required, payment will be made under Item 476, “Jacking, Boring or 
Tunneling Pipe or Box.”

Payment will be made under:

   Item TX-464-5.1 Reinforced Concrete Pipe, 18”, Class IV — per linear foot
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Item 465

Junction Boxes, Manholes, and Inlets

1. DESCRIPTION

Construct junction boxes, manholes, and inlets, complete in place or to the stage detailed, including 
furnishing and installing frames, grates, rings, and covers.

2. MATERIALS

Furnish materials in accordance with the following:

 Item 420, “Concrete Substructures”

 Item 421, “Hydraulic Cement Concrete”

 Item 440, “Reinforcement for Concrete”

 Item 471, “Frames, Grates, Rings, and Covers”

Cast-in-place junction boxes, manholes, inlets, risers, and appurtenances are acceptable unless otherwise 
shown. Alternate designs for cast-in-place items must be acceptable to the Engineer and must conform to 
functional dimensions and design loading. Alternate designs must be designed and sealed by a licensed 
professional engineer.

2.1. Concrete. Furnish Class H concrete as referenced in Item 421 “Hydraulic Cement Concrete,” except that 
Mix Design Options 1–8 will be allowed for formed precast junction boxes, manholes, and inlets. Furnish 
concrete per DMS-7310, “Reinforced Concrete Pipe and Machine-Made Precast Concrete Box Culvert 
Fabrication and Plant Qualification,” for machine-made precast junctions boxes, manholes, and inlets. 
Furnish Class C concrete for cast-in-place manholes and inlets unless otherwise shown on the plans.

2.2. Mortar. Furnish mortar conforming to DMS-4675, “Cementitious Grouts and Mortars for 
Miscellaneous Applications.”

2.3. Timber. Provide sound timber that is a minimum of 3 in. nominal thickness and reasonably free of knots 
and warps for temporary covers when used with Stage I construction (see Article 465.3., “Construction”).

2.4. Other Materials. Use commercial-type hardware as approved.

3. CONSTRUCTION

Construct all types of junction boxes, manholes, and inlets either complete or in 2 stages, described as 
Stage I and Stage II.

Construct the Stage I portion of junction boxes, manholes, and inlets as shown on the plans or as specified in 
this Item. Furnish and install a temporary cover as approved.

Furnish and install the storm drain pipe and a temporary plug for the exposed end of the storm drain pipe 
from the storm drain to a point below the top of curb indicated on the plans for Stage I construction of cast 
iron or steel inlet units.

Construct Stage II after the pavement structure is substantially complete unless otherwise approved.

Construct the remaining wall height and top of junction box, manhole, or inlet for Stage II, and furnish 
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and install any frames, grates, rings and covers, curb beams, or collecting basins required.

Construct cast-in-place junction boxes, manholes, and inlets in accordance with Item 420, “Concrete 
Substructures.” Forms will be required for all concrete walls. Outside wall forms for cast-in-place concrete 
may be omitted with approval if the surrounding material can be trimmed to a smooth vertical face.

3.1. Precast Junction Boxes, Manholes, and Inlets. Construct formed precast junction boxes, manholes, and 
inlets in accordance with Item 420, “Concrete Substructures,” except as otherwise noted in this Item. 
Construct machine-made precast junction boxes, manholes, and inlets in accordance with ASTM C478 
except as otherwise noted in this Item. Mix and place concrete for machine-made junction boxes, manholes, 
and inlets per the requirements of DMS-7310, “Reinforced Concrete Pipe and Machine-Made Precast 
Concrete Box Culvert Fabrication and Plant Qualification.” Conform to the product permissible variations and 
rejection criteria stated in ASTM C478 for machine-made precast junction boxes, manholes, and inlets. Cure 
all precast units in accordance with Item 424, “Precast Concrete Structural Members (Fabrication).”

Multi-project fabrication plants (as defined in Item 424 “Precast Concrete Structural Members (Fabrication),” 
that produce manholes and inlets will be approved by the Construction Division in accordance with
DMS-7340, “Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Manholes and 
Inlets.” The Department’s MPL has a list of approved multi-project plants.

When approved by the engineer, the contractor can construct a cast-in-place box in lieu of a 
precast inlet. The contractor must submit a plan or shop drawing to the engineer for approval.

3.1.1. Lifting Holes. Provide no more than 4 lifting holes in each section for precast units. Lifting holes may be 
cast, cut into fresh concrete after form removal, or drilled. Provide lifting holes large enough for adequate 
lifting devices based on the size and weight of the section. The maximum hole diameter is 3 in. at the inside 
surface of the wall and 4 in. at the outside surface. Cut no more than 5 in. in any direction of reinforcement 
per layer for lifting holes. Repair spalled areas around lifting holes.

3.1.2. Marking. Clearly mark each precast junction box, manhole, and inlet unit with the following information:

 name or trademark of fabricator and plant location;

 product designation;

 ASTM designation (if applicable);

 date of manufacture;

 designated fabricator’s approval stamp; and

 designation “SR” for product meeting sulfate-resistant concrete plan requirements (when applicable).

3.1.3. Storage and Shipment. Store precast units on a level surface. Do not ship units until design strength 
requirements have been met.

3.2. Excavation, Shaping, Bedding, and Backfill. Excavate, shape, bed, and backfill in accordance with 
Item 400, “Excavation and Backfill for Structures.” Immediate backfilling is permitted for all junction box,
manhole, and inlet structures where joints consist of rubber boots, rubber gaskets, or bulk or preformed joint 
sealant. Take precautions in placing and compacting the backfill to avoid any movement of junction boxes, 
manholes, and inlets. Remove and replace junction boxes, manholes, and inlets damaged by the Contractor 
at no expense to the Department.

3.3. Junction Boxes, Manholes, and Inlets for Precast Concrete Pipe Storm Drains. Construct junction 
boxes, manholes, and inlets for precast concrete pipe storm drains before completion of storm drain lines 
into or through the junction box, manhole, or inlet. Neatly cut all storm drains at the inside face of the walls of 
the junction box, manhole, or inlet.

3.4. Junction Boxes, Manholes, and Inlets for Box Storm Drains. Place bases or risers of junction boxes, 
manholes, and inlets for box storm drains before or in conjunction with placement of the storm drain. Backfill 
the junction box, manhole, or inlet and storm drain as a whole.
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3.5. Inverts. Shape and route floor inverts passing out or through the junction box, manhole, or inlet as shown on 
the plans. Shape by adding and shaping mortar or concrete after the base is placed or by placing the 
required additional material with the base.

3.6. Finishing Complete Junction Boxes, Manholes, and Inlets. Complete junction boxes, manholes, 
and inlets in accordance with the plans. Backfill to original ground elevation in accordance with Item 
400, “Excavation and Backfill for Structures.”

3.7. Finishing Stage I Construction. Complete Stage I construction by constructing the walls to the 
elevations shown on the plans and backfilling to required elevations in accordance with Item 400, 
“Excavation and Backfill for Structures.”

3.8. Stage II Construction. Construct subgrade and base course or concrete pavement construction over 
Stage I junction box, manhole, or inlet construction unless otherwise approved. Excavate to expose the 
top of Stage I construction and complete the junction box, manhole or inlet in accordance with the plans 
and these Specifications, including backfill and cleaning of all debris from the bottom of the junction box, 
manhole, or inlet.

3.9. Inlet Units. Install cast iron or steel inlet units in conjunction with the construction of concrete curb and 
gutter. Set the inlet units securely in position before placing concrete for curb and gutter. Form openings for 
the inlets and recesses in curb and gutter as shown on the plans. Place and thoroughly consolidate 
concrete for curb and gutter adjacent to inlets and around the inlet castings and formed openings and 
recesses without displacing the inlet units.

4. MEASUREMENT

All junction boxes, manholes, and inlets satisfactorily completed in accordance with the plans and 
specifications will be measured by each junction box, manhole, or inlet, complete, or by each junction box, 
manhole, or inlet completed to the stage of construction required by the plans.

5. PAYMENT

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for as follows:

5.1. Complete Manholes. Payment for complete manholes will be made at the unit price bid for 
“Manhole (Complete)” of the type specified.

5.2. Complete Inlets. Payment for inlets will be made at the unit price bid for “Inlet (Complete),” of the 
type specified.

5.3. Complete Junction Boxes. Payment for junction boxes will be made at the unit price bid for “Junction 
Box (Complete)” of the type specified.

5.4. Manholes Stage I. Payment for Manholes, Stage I, will be made at the unit price bid for each 
“Manhole (Stage I)” of the type specified.

5.5. Manholes Stage II. Payment for Manholes, Stage II, will be made at the unit price bid for each 
“Manhole (Stage II)” of the type specified.

5.6. Inlets Stage I. Payment for Inlets, Stage I, will be made at the unit price bid for each “Inlet (Stage I)” of 
the type specified.

5.7. Inlets Stage II. Payment for Inlets, Stage II, will be made at the unit price bid for each “Inlet (Stage II)” of 
the type specified.
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5.8. Junction Boxes Stage I. Payment for Junction Boxes, Stage I, will be made at the unit price bid for 
each ”Junction Box (Stage I)” of the type specified.

5.9. Junction Boxes Stage II. Payment for Junction Boxes, Stage II, will be made at the unit price bid for each 
“Junction Box (Stage II)” of the type specified.

This price is full compensation for concrete, reinforcing steel, mortar, frames, grates, rings and covers, 
excavation, and backfill and for all other materials, tools, equipment, labor, and incidentals.

Payment will be made under:

Item TX 465-5.1 4’x4’ Single Grate Pre-Fabricated Inlet (Complete) — per Each
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Item 496

Removing Structures

1. DESCRIPTION

Remove and either dispose of or salvage structures.

2. CONSTRUCTION

2.1. Demolition Plans. Follow the demolition sequence shown on the plans. for bridge structures to be 
removed, or submit a demolition plan if indicated on the plans. Include in the required demolition plan the 
type and location of equipment to be used, the method and sequence of removal of the structural elements, 
and a narrative indicating the stability of the partially demolished structure is maintained throughout the 
demolition process. Have these plans signed and sealed by a licensed professional engineer when 
demolished structure intersects active roadways and as otherwise shown on the plans. Submit required 
demolition plans at least 14 days before starting work unless otherwise directed. Department approval of 
these plans is not required, but the Department reserves the right to request modifications to the plans when 
work could affect the safety of the traveling public and when around other transportation facilities to remain 
in place. Notify the Department 30 days before starting any bridge demolition work to allow for required 
notifications to other agencies.

2.2. Removal.

2.2.1. Pipes. Avoid damaging appurtenances determined by the Engineer to be salvageable.

2.2.2. Concrete, Brick, or Stone Structures. Portions of structures that will not interfere with the proposed 
construction may remain in place 2 ft. or more below the permanent ground line. Square off remaining 
structures and cut reinforcement flush with the surface of the concrete.

2.2.3. Steel Structures. Dismantle steel to be retained by the Department or re-erected by cold-cutting fastener 
heads and punching or drilling the remaining portion of the fastener, air-arc gouging welded connections, and 
flame-cutting beams along a straight line. The Engineer may approve other methods of cutting. Cut beams at 
the locations shown on the plans. Match-mark steel to be re-erected with paint in accordance with the 
erection drawings. Remove steel piles or cut off 2 ft. or more below the permanent ground line.

2.2.4. Timber Structures. (Wood posts) Remove all fasteners from timber determined by the engineer to 
be salvageable. Remove timber piles or cut off 2 ft. or more below the permanent ground line. 

2.3. Salvage. Avoid damage to materials shown on the plans to be salvaged. Deliver materials to be retained by 
the Department to the location shown on the plans. Block up salvaged steel materials off the ground.

2.4. Disposal. Material removed that is not deemed to be salvageable is the property of the Contractor. Dispose 
of removed material off the right of way in accordance with federal, state, and local regulations.

2.5. Backfill. Backfill excavation and voids to the original ground line if resulting from the removal of structures. 
Place backfill that will support any portion of the roadbed or embankment to the same requirements for 
placing embankment. Backfill other areas in 10 in. layers, loose measurement, and compact to the density of 
adjacent undisturbed material.

3. MEASUREMENT

This Item will be measured by each structure or by the foot. Pipe removal shall be measured by the linear 
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foot. Inlet removal shall be per each inlet removed. 

4. PAYMENT

The work performed in accordance with this Item and measured as provided under “Measurement” will be 
paid for at the unit price bid for “Removing Structures” Pipe Removal, Inlet Removal of the type of structure 
specified. This price is full compensation for demolition plan preparation, loading, hauling, disposal, 
stockpiling, removal of appurtenances, excavation and backfill, equipment, labor, tools, and incidentals.

Payment will be made under:

Item TX 496-5.1 Pipe Removal (Less than 30” Diameter) — per linear foot

Item TX 496-5.2 Inlet Removal — per each
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Item 502

Barricades, Signs, and Traffic Handling

1. DESCRIPTION

Provide, install, move, replace, maintain, clean, and remove all traffic control devices shown on the plans 
and as directed.

2. CONSTRUCTION

Comply with the requirements of Article 7.2., “Safety”. Implement the traffic control plan (TCP) shown on the 
plans according to the TXDOT standard details shown in the plans and available through TxDOT.

Contractor shall submit a traffic control plan to the Engineer for approval.

Install traffic control devices straight and plumb. Make changes to the TCP only as approved. Minor 
adjustments to meet field conditions are allowed.

Submit Contractor-proposed TCP changes, signed and sealed by a licensed professional engineer, for 
approval. The Engineer may develop, sign, and seal Contractor-proposed changes. Changes must 
conform to guidelines established in the TMUTCD using approved products from the Department’s 
Compliant Work Zone Traffic Control Device List.

Maintain traffic control devices by taking corrective action when notified. Corrective actions include, but are 
not limited to, cleaning, replacing, straightening, covering, and removing devices. Maintain the devices such 
that they are properly positioned and spaced, legible, and have retroreflective characteristics that meet 
requirements day or night and in all weather conditions.

The Engineer may authorize or direct in writing the removal or relocation of project limit advance warning 
signs. When project limit advance warning signs are removed before final acceptance, provide traffic 
control in accordance with the TMUTCD for minor operations as approved.

Remove all traffic control devices upon completion of the work as shown on the plans or as directed.
Contractor is responsible for removing traffic control devices when work and/or site conditions 
requiring the devices is not being conducted. Contractor is responsible for replacing barricades 
when work commences.

3. MEASUREMENT

Barricades, Signs, and Traffic Handling will be measured by the month per lump sum. Law 
enforcement personnel with patrol vehicles will be measured by the hour for each person are not 
required.

4. PAYMENT

4.1. Barricades, Signs, and Traffic Handling. Except for Contracts with callout work and work orders, 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 “Barricades, Signs, and Traffic Handling.” This price 
is full compensation for installation, maintenance, adjustments, replacements, removal, materials, 
equipment, labor, tools, and incidentals.
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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 “Barricades, Signs, and Traffic Handling.” This price is 
full compensation for installation, maintenance, adjustments, replacements, removal, materials, equipment, 
labor, tools, and incidentals.

When the plans establish pay items for particular work in the TCP, that work will be measured and paid 
under pertinent Items.

4.1.1. Initiation of Payment. Payment for this Item will begin on the first estimate after barricades, signs, and 
traffic handling devices have been installed in accordance with the TCP and construction has begun.

Periodic payments will be made under this item in proportion to the amount of work 
accomplished, as determined by the Engineer.

4.1.2. Paid Months. Monthly payment will be made each succeeding month for this Item provided the barricades, 
signs, and traffic handling devices have been installed and maintained in accordance with the TCP until the 
Contract amount has been paid.

If, within the time frame established by the Engineer, the Contractor fails to provide or properly maintain 
signs and barricades in compliance with the Contract requirements, as determined by the Engineer, the 
Contractor will be considered in noncompliance with this Item. No payment will be made for the months in 
question, and the total final payment quantity will be reduced by the number of months the Contractor was in 
noncompliance.

4.1.3. Maximum Total Payment Before Acceptance. The total payment for this Item will not exceed 10% of the 
total Contract amount before final acceptance in accordance with Article 5.12., “Final Acceptance.” The 
remaining balance will be paid in accordance with Section 502.4.5., “Balance Due.”

4.1.4. Total Payment Quantity. The quantity paid under this Item will not exceed the total quantity shown on the 
plans except as modified by change order and as adjusted by Section 502.4.2., “Paid Months.” An overrun of 
the plans quantity for this Item will not be allowed for approving designs; testing; material shortages; closed 
construction seasons; curing periods; establishment, performance, test, and maintenance periods; failure to 
complete the work in the number of months allotted; nor delays caused directly or indirectly by requirements 
of the Contract.

4.1.5. Balance Due. The remaining unpaid months of barricades less non-compliance months will be paid on final 
acceptance of the project, if all work is complete and accepted in accordance with Article 5.12., “Final 
Acceptance.”

4.1.6. Contracts with Callout Work and Work Orders. The work performed and the materials furnished with this 
Item and measured as provided under “Measurement,” will be considered subsidiary to pertinent Items, 
except for federally funded Contracts.

4.2. Law Enforcement Personnel. The work performed and materials furnished in accordance with this Item and 
measured as provided under “Measurement,” will be paid by Contractor force account for “Law Enforcement 
Personnel.” This price is full compensation for furnishing all labor, materials, supplies, equipment, patrol 
vehicle, fees, and incidentals necessary to complete the work as directed.

Payment will be made under:

Item TX 502- 4.1 Barricades, Signs, and Traffic Handling — per Lump Sum
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Item 506
Temporary Erosion, Sedimentation,

 
and Environmental Controls

1. DESCRIPTION

Install, maintain, and remove erosion, sedimentation, and environmental control measures to prevent or 
reduce the discharge of pollutants in accordance with the Storm Water Pollution Prevention Plan (SWP3) 
on the plans and the Texas Pollutant Discharge Elimination System (TPDES) General Permit TXR150000.
Control measures are defined as Best Management Practices used to prevent or reduce the discharge of 
pollutants. Control measures include, but are not limited to, rock filter dams, temporary pipe slope drains, 
temporary paved flumes, construction exits, earthwork for erosion control, pipe, construction perimeter 
fence, sandbags, temporary sediment control fence, biodegradable erosion control logs, vertical tracking, 
temporary or permanent seeding, and other measures. Erosion and sediment control devices must be 
selected from the Erosion Control Approved Products or Sediment Control Approved Products lists. Perform 
work in a manner to prevent degradation of receiving waters, facilitate project construction, and comply with 
applicable federal, state, and local regulations. Ensure the installation and maintenance of control measures 
is performed in accordance with the manufacturer’s or designer’s specifications.

Provide the Contractor Certification of Compliance before performing SWP3 or soil disturbing activities. By 
signing the Contractor Certification of Compliance, the Contractor certifies they have read and understand 
the requirements applicable to this project pertaining to the SWP3, the plans, and the TPDES General 
Permit TXR150000. The Contractor is responsible for any penalties associated with non-performance of 
installation or maintenance activities required for compliance. Ensure the most current version of the 
certificate is executed for this project.

2. MATERIALS

Furnish materials in accordance with the following:

 Item 161, “Compost”

 Item 432, “Riprap”

 Item 556, “Pipe Underdrains”

2.1. Rock Filter Dams.

2.1.1. Aggregate. Furnish aggregate with approved hardness, durability, cleanliness, and resistance to 
crumbling, flaking, and eroding. Provide the following:

 Types 1, 2, and 4 Rock Filter Dams. Use 3 to 6 in. aggregate.

 Type 3 Rock Filter Dams. Use 4 to 8 in. aggregate.

2.1.2. Wire. Provide minimum 20 gauge galvanized wire for the steel wire mesh and tie wires for Types 2 and 
3 rock filter dams. Type 4 dams require:

 a double-twisted, hexagonal weave with a nominal mesh opening of 2-1/2 × 3-1/4 in.;

 minimum 0.0866 in. steel wire for netting;

 minimum 0.1063 in. steel wire for selvages and corners; and

 minimum 0.0866 in. for binding or tie wire.

2.1.3. Sandbag Material. Furnish sandbags meeting Section 506.2.8., “Sandbags,” except that any gradation 
of aggregate may be used to fill the sandbags.
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2.2. Temporary Pipe Slope Drains. Provide corrugated metal pipe, polyvinyl chloride (PVC) pipe, flexible tubing, 
watertight connection bands, grommet materials, prefabricated fittings, and flared entrance sections that 
conform to the plans. Recycled and other materials meeting these requirements are allowed if approved.

Furnish concrete in accordance with Item 432, “Riprap.”

2.3. Temporary Paved Flumes. Furnish asphalt concrete, hydraulic cement concrete, or other comparable
non-erodible material that conforms to the plans. Provide rock or rubble with a minimum diameter of 6 in. and 
a maximum volume of 1/2 cu. ft. for the construction of energy dissipaters.

2.4. Construction Exits. Provide materials that meet the details shown on the plans and this Section.

2.4.1. Rock Construction Exit. Provide crushed aggregate for long- and short-term construction exits. Furnish 
aggregates that are clean, hard, durable, and free from adherent coatings such as salt, alkali, dirt, clay, loam, 
shale, soft or flaky materials, and organic and injurious matter. Use 4- to 8-in. aggregate for Type 1. Use 2- to 
4-in. aggregate for Type 3.

2.4.2. Timber Construction Exit. Furnish No. 2 quality or better railroad ties and timbers for long-term construction 
exits, free of large and loose knots and treated to control rot. Fasten timbers with nuts and bolts or lag bolts, 
of at least 1/2 in. diameter, unless otherwise shown on the plans or allowed. Provide plywood or pressed 
wafer board at least 1/2 in. thick for short-term exits.

2.4.3. Foundation Course. Provide a foundation course consisting of flexible base, bituminous concrete, hydraulic 
cement concrete, or other materials as shown on the plans or directed.

2.5. Embankment for Erosion Control. Provide rock, loam, clay, topsoil, or other earth materials that will form a 
stable embankment to meet the intended use.

2.6. Pipe. Provide pipe outlet material in accordance with Item 556, “Pipe Underdrains,” and details shown on the 
plans.

2.7. Construction Perimeter Fence.

2.7.1. Posts. Provide essentially straight wood or steel posts that are at least 60 in. long. Furnish soft wood posts 
with a minimum diameter of 3 in., or use nominal 2 × 4 in. boards. Furnish hardwood posts with a minimum 
cross-section of 1-1/2 × 1-1/5 in. Furnish T- or L-shaped steel posts with a minimum weight of 0.5 lb. per foot.

2.7.2. Fence. Provide orange construction fencing as approved.

2.7.3. Fence Wire. Provide 11 gauge or larger galvanized smooth or twisted wire. Provide 16 gauge or larger tie 
wire.

2.7.4. Flagging. Provide brightly-colored flagging that is fade-resistant and at least 3/4 in. wide to provide 
maximum visibility both day and night.

2.7.5. Staples. Provide staples with a crown at least 1/2 in. wide and legs at least 1/2 in. long.

2.7.6. Used Materials. Previously used materials meeting the applicable requirements may be used if approved.

2.8. Sandbags. Provide sandbag material of polypropylene, polyethylene, or polyamide woven fabric with a 
minimum unit weight of 4 oz. per square yard, a Mullen burst-strength exceeding 300 psi, and an ultraviolet 
stability exceeding 70%.

Use natural coarse sand or manufactured sand meeting the gradation given in Table 1 to fill sandbags. Filled 
sandbags must be 24 to 30 in. long, 16 to 18 in. wide, and 6 to 8 in. thick.

Table 1 
Sand 
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Gradation

Sieve Size Retained (% by Weight)

#4 Maximum 3%

#100 Minimum 80%

#200 Minimum 95%

Aggregate may be used instead of sand for situations where sandbags are not adjacent to traffic. The 
aggregate size must not exceed 3/8 in.

2.9. Temporary Sediment Control Fence. Provide a net-reinforced fence using woven geo-textile fabric. 
Logos visible to the traveling public will not be allowed.

2.9.1. Fabric. Provide fabric materials in accordance with DMS-6230, “Temporary Sediment Control Fence Fabric.”

2.9.2. Posts. Provide essentially straight wood or steel posts with a minimum length of 48 in., unless otherwise 
shown on the plans. Furnish soft wood posts at least 3 in. in diameter, or use nominal 2 × 4 in. boards. 
Furnish hardwood posts with a minimum cross-section of 1-1/2 × 1-1/2 in. Furnish T- or L-shaped steel 
posts with a minimum weight of 1.3 lb. per foot.

2.9.3. Net Reinforcement. Provide net reinforcement of at least 12-1/2 gauge galvanized welded wire mesh, with 
a maximum opening size of 2 × 4 in., at least 24 in. wide, unless otherwise shown on the plans.

2.9.4. Staples. Provide staples with a crown at least 3/4 in. wide and legs 1/2 in. long.

2.9.5. Used Materials. Use recycled material meeting the applicable requirements if approved.

2.10. Biodegradable Erosion Control Logs.

2.10.1. Core Material. Furnish core material that is biodegradable or recyclable. Use compost, mulch, aspen 
excelsior wood fibers, chipped site vegetation, agricultural rice or wheat straw, coconut fiber, 100% 
recyclable fibers, or any other acceptable material unless specifically called out on the plans. Permit no 
more than 5% of the material to escape from the containment mesh. Furnish compost meeting the 
requirements of Item 161, “Compost.”

2.10.2. Containment Mesh. Furnish containment mesh that is 100% biodegradable, photodegradable, or 
recyclable such as burlap, twine, UV photodegradable plastic, polyester, or any other acceptable material.

Furnish biodegradable or photodegradable containment mesh when log will remain in place as part of a 
vegetative system.

Furnish recyclable containment mesh for temporary installations.

2.10.3. Size. Furnish biodegradable erosion control logs with diameters shown on the plans or as directed. 
Stuff containment mesh densely so logs do not deform.

3. QUALIFICATIONS, TRAINING, AND EMPLOYEE REQUIREMENTS

3.1. Contractor Responsible Person Environmental (CRPE) Qualifications and Responsibilities. Provide 
and designate in writing at the preconstruction conference a CRPE and alternate CRPE who have overall 
responsibility for the storm water management program. The CRPE will implement storm water and 
erosion control practices; will oversee and observe storm water control measure monitoring and 
management; will monitor the project site daily and produce daily monitoring reports as long as there are 
BMPs in place or soil disturbing activities are evident to ensure compliance with the SWP3 and TPDES 
General Permit TXR150000. During time suspensions when work is not occurring or on contract non-work 
days, daily inspections are not required unless a rain event has occurred. The CRPE will provide 
recommendations on

how to improve the effectiveness of control measures. Attend the Department’s preconstruction conference 
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for the project. Ensure training is completed as identified in Section 506.3.3., “Training,” by all applicable 
personnel before employees work on the project. Document and submit a list, signed by the CRPE, of all 
applicable Contractor and subcontractor employees who have completed the training. Include the 
employee’s name, the training course name, and date the employee completed the training. Provide the 
most current list at the preconstruction conference or before SWP3 or soil disturbing activities. Update the 
list as needed and provide the updated list when updated.

3.2. Contractor Superintendent Qualifications and Responsibilities. Provide a superintendent that is 
competent, has experience with and knowledge of storm water management, and is knowledgeable of the 
requirements and the conditions of the TPDES General Permit TXR150000. The superintendent will 
manage and oversee the day to day operations and activities at the project site; work with the CRPE to 
provide effective storm water management at the project site; represent and act on behalf of the Contractor; 
and attend the Department’s preconstruction conference for the project.

3.3. Training. All Contractor and subcontractor employees involved in soil disturbing activities, small 
or large structures, storm water control measures, and seeding activities must complete training as 
prescribed by the Department.

4. CONSTRUCTION

4.1. Contractor Responsibilities. Implement the SWP3 for the project site in accordance with the plans and 
specifications, TPDES General Permit TXR150000, and as directed. Coordinate storm water management 
with all other work on the project. Develop and implement an SWP3 for project-specific material supply 
plants within and outside of the Department’s right of way in accordance with the specific or general storm 
water permit requirements. Prevent water pollution from storm water associated with construction activity 
from entering any surface water or private property on or adjacent to the project site.

4.2. Implementation. The CRPE, or alternate CRPE, must be accessible by phone and able to respond 
to project-related storm water management or other environmental emergencies 24 hr. per day.

4.2.1. Commencement. Implement the SWP3 as shown and as directed. Contractor-proposed 
recommendations for changes will be allowed as approved. Conform to the established guidelines in the 
TPDES General Permit TXR150000 to make changes. Do not implement changes until approval has been 
received and changes have been incorporated into the plans. Minor adjustments to meet field conditions 
are allowed and will be recorded in the SWP3.

4.2.2. Phasing. Implement control measures before the commencement of activities that result in soil 
disturbance. Phase and minimize the soil disturbance to the areas shown on the plans. Coordinate 
temporary control measures with permanent control measures and all other work activities on the project to 
assure economical, effective, safe, and continuous water pollution prevention. Provide control measures 
that are appropriate to the construction means, methods, and sequencing allowed by the Contract. Exercise 
precaution throughout the life of the project to prevent pollution of ground waters and surface waters. 
Schedule and perform clearing and grubbing operations so that stabilization measures will follow 
immediately thereafter if project conditions permit. Bring all grading sections to final grade as soon as 
possible and implement temporary and permanent control measures at the earliest time possible. 
Implement temporary control measures when required by the TPDES General Permit TXR150000 or 
otherwise necessitated by project conditions.

Do not prolong final grading and shaping. Preserve vegetation where possible throughout the project, 
and minimize clearing, grubbing, and excavation within stream banks, bed, and approach sections.

4.3. General.

4.3.1. Temporary Alterations or Control Measure Removal. Altering or removal of control measures is 
allowed when control measures are restored within the same working day.

4.3.2. Stabilization. Initiate stabilization for disturbed areas no more than 14 days after the construction activities in 
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that portion of the site have temporarily or permanently ceased. Establish a uniform vegetative cover or use 
another stabilization practice in accordance with the TPDES General Permit TXR150000.

4.3.3. Finished Work. Remove and dispose of all temporary control measures upon acceptance of vegetative 
cover or other stabilization practice unless otherwise directed. Complete soil disturbing activities and 
establish a uniform perennial vegetative cover. A project will not be considered for acceptance until a 
vegetative cover of 70% density of existing adjacent undisturbed areas is obtained or equivalent permanent 
stabilization is obtained in accordance with the TPDES General Permit TXR150000. An exception will be 
allowed in arid areas as defined in the TPDES General Permit TXR150000.

4.3.4. Restricted Activities and Required Precautions. Do not discharge onto the ground or surface waters any 
pollutants such as chemicals, raw sewage, fuels, lubricants, coolants, hydraulic fluids, bitumens, or any other 
petroleum product. Operate and maintain equipment on-site to prevent actual or potential water pollution. 
Manage, control, and dispose of litter on-site such that no adverse impacts to water quality occur. Prevent 
dust from creating a potential or actual unsafe condition, public nuisance, or condition endangering the value, 
utility, or appearance of any property. Wash out concrete trucks only as described in the TPDES General 
Permit TXR150000. Use appropriate controls to minimize the offsite transport of suspended sediments and 
other pollutants if it is necessary to pump or channel standing water (i.e., dewatering). Prevent discharges 
that would contribute to a violation of Edwards Aquifer Rules, water quality standards, the impairment of a 
listed water body, or other state or federal law.

4.4. Installation, Maintenance, and Removal Work. Perform work in accordance with the SWP3, according to 
manufacturers’ guidelines, and in accordance with the TPDES General Permit TXR150000. Install and 
maintain the integrity of temporary erosion and sedimentation control devices to accumulate silt and debris 
until soil disturbing activities are completed and permanent erosion control features are in place or the 
disturbed area has been adequately stabilized as approved.

The Department will inspect and document the condition of the control measures at the frequency shown on 
the plans and will provide the Construction SWP3 Field Inspection and Maintenance Reports to the 
Contractor. Make corrections as soon as possible before the next anticipated rain event or within 7 calendar 
days after being able to enter the worksite for each control measure. The only acceptable reason for not 
accomplishing the corrections with the time frame specified is when site conditions are “Too Wet to Work.” 
Take immediate action if a correction is deemed critical as directed. When corrections are not made within 
the established time frame, all work will cease on the project and time charges will continue while the control 
measures are brought into compliance. Commence work once the Engineer reviews and documents the 
project is in compliance. Commencing work does not release the Contractor of the liability for noncompliance 
of the SWP3, plans, or TPDES General Permit TXR150000.

The Engineer may limit the disturbed area if the Contractor cannot control soil erosion and sedimentation 
resulting from the Contractor’s operations. Implement additional controls as directed.

Remove devices upon approval or as directed. Finish-grade and dress the area upon removal. Stabilize 
disturbed areas in accordance with the permit, and as shown on the plans or directed. Materials removed are 
considered consumed by the project. Retain ownership of stockpiled material and remove it from the project 
when new installations or replacements are no longer required.

4.4.1. Rock Filter Dams for Erosion Control. Remove trees, brush, stumps, and other objectionable material that 
may interfere with the construction of rock filter dams. Place sandbags as a foundation when required or at 
the Contractor’s option.

Place the aggregate to the lines, height, and slopes specified, without undue voids for Types 1, 2, 3, and 5. 
Place the aggregate on the mesh and then fold the mesh at the upstream side over the aggregate and 
secure it to itself on the downstream side with wire ties, or hog rings for Types 2 and 3, or as directed. Place 
rock filter dams perpendicular to the flow of the stream or channel unless otherwise directed. Construct filter 
dams according to the following criteria unless otherwise shown on the plans:

4.4.1.1. Type 1 (Non-Reinforced).

 Height. At least 18 in. measured vertically from existing ground to top of filter dam.
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 Top Width. At least 2 ft.

 Slopes. No steeper than 2:1.

4.4.1.2. Type 2 (Reinforced).

 Height. At least 18 in. measured vertically from existing ground to top of filter dam.

 Top Width. At least 2 ft.

 Slopes. No steeper than 2:1.

4.4.1.3. Type 3 (Reinforced).

 Height. At least 36 in. measured vertically from existing ground to top of filter dam.

 Top Width. At least 2 ft.

 Slopes. No steeper than 2:1.

4.4.1.4. Type 4 (Sack Gabions). Unfold sack gabions and smooth out kinks and bends. Connect the sides by lacing 
in a single loop–double loop pattern on 4- to 5-in. spacing for vertical filling. Pull the end lacing rod at one 
end until tight, wrap around the end, and twist 4 times. Fill with stone at the filling end, pull the rod tight, cut 
the wire with approximately 6 in. remaining, and twist wires 4 times.

Place the sack flat in a filling trough, fill with stone, connect sides, and secure ends as described above for 
horizontal filling.

Lift and place without damaging the gabion. Shape sack gabions to existing contours.

4.4.1.5. Type 5. Provide rock filter dams as shown on the plans.

4.4.2. Temporary Pipe Slope Drains. Install pipe with a slope as shown on the plans or as directed. Construct 
embankment for the drainage system in 8-in. lifts to the required elevations. Hand-tamp the soil around and 
under the entrance section to the top of the embankment as shown on the plans or as directed. Form the top 
of the embankment or earth dike over the pipe slope drain at least 1 ft. higher than the top of the inlet pipe at 
all points. Secure the pipe with hold-downs or hold-down grommets spaced a maximum of 10 ft. on center. 
Construct the energy dissipaters or sediment traps as shown on the plans or as directed. Construct the 
sediment trap using concrete or rubble riprap in accordance with Item 432, “Riprap,” when designated on the 
plans.

4.4.3. Temporary Paved Flumes. Construct paved flumes as shown on the plans or as directed. Provide 
excavation and embankment (including compaction of the subgrade) of material to the dimensions shown on 
the plans unless otherwise indicated. Install a rock or rubble riprap energy dissipater, constructed from the 
materials specified above, to a minimum depth of 9 in. at the flume outlet to the limits shown on the plans or 
as directed.

4.4.4. Construction Exits. Prevent traffic from crossing or exiting the construction site or moving directly onto a 
public roadway, alley, sidewalk, parking area, or other right of way areas other than at the location of 
construction exits when tracking conditions exist. Construct exits for either long- or short-term use.

4.4.4.1. Long-Term. Place the exit over a foundation course as required. Grade the foundation course or compacted 
subgrade to direct runoff from the construction exits to a sediment trap as shown on the plans or as directed. 
Construct exits with a width of at least 14 ft. for one-way and 20 ft. for two-way traffic for the full width of the 
exit, or as directed.

4.4.4.1.1. Type 1. Construct to a depth of at least 8 in. using crushed aggregate as shown on the plans or as directed.

4.4.4.1.2. Type 2. Construct using railroad ties and timbers as shown on the plans or as directed.

4.4.4.2. Short-Term.
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4.4.4.2.1. Type 3. Construct using crushed aggregate, plywood, or wafer board. This type of exit may be used for daily 
operations where long-term exits are not practical.

4.4.4.2.2. Type 4. Construct as shown on the plans or as directed.

4.4.5. Earthwork for Erosion Control. Perform excavation and embankment operations to minimize erosion and 
to remove collected sediments from other erosion control devices.

4.4.5.1. Excavation and Embankment for Erosion Control Features. Place earth dikes, swales, or combinations 
of both along the low crown of daily lift placement, or as directed, to prevent runoff spillover. Place swales 
and dikes at other locations as shown on the plans or as directed to prevent runoff spillover or to divert 
runoff. Construct cuts with the low end blocked with undisturbed earth to prevent erosion of hillsides. 
Construct sediment traps at drainage structures in conjunction with other erosion control measures as shown 
on the plans or as directed.

Create a sediment basin, where required, providing 3,600 cu. ft. of storage per acre drained, or equivalent 
control measures for drainage locations that serve an area with 10 or more disturbed acres at one time, not 
including offsite areas.

4.4.5.2. Excavation of Sediment and Debris. Remove sediment and debris when accumulation affects the 
performance of the devices, after a rain, and when directed.

4.4.6. Construction Perimeter Fence. Construct, align, and locate fencing as shown on the plans or as directed.

4.4.6.1. Installation of Posts. Embed posts 18 in. deep or adequately anchor in rock, with a spacing of 8 to 10 ft.

4.4.6.2. Wire Attachment. Attach the top wire to the posts at least 3 ft. from the ground. Attach the lower wire 
midway between the ground and the top wire.

4.4.6.3. Flag Attachment. Attach flagging to both wire strands midway between each post. Use flagging at least 
18 in. long. Tie flagging to the wire using a square knot.

4.4.7. Sandbags for Erosion Control. Construct a berm or dam of sandbags that will intercept sediment-laden 
storm water runoff from disturbed areas, create a retention pond, detain sediment, and release water in sheet 
flow. Fill each bag with sand so that at least the top 6 in. of the bag is unfilled to allow for proper tying of the 
open end. Place the sandbags with their tied ends in the same direction. Offset subsequent rows of 
sandbags 1/2 the length of the preceding row. Place a single layer of sandbags downstream as a secondary 
debris trap. Place additional sandbags as necessary or as directed for supplementary support to berms or 
dams of sandbags or earth.

4.4.8. Temporary Sediment-Control Fence. Provide temporary sediment-control fence near the downstream 
perimeter of a disturbed area to intercept sediment from sheet flow. Incorporate the fence into erosion-control 
measures used to control sediment in areas of higher flow. Install the fence as shown on the plans, as 
specified in this Section, or as directed.

4.4.8.1. Installation of Posts. Embed posts at least 18 in. deep, or adequately anchor, if in rock, with a spacing of 6 
to 8 ft. and install on a slight angle toward the runoff source.

4.4.8.2. Fabric Anchoring. Dig trenches along the uphill side of the fence to anchor 6 to 8 in. of fabric. Provide a 
minimum trench cross-section of 6 × 6 in. Place the fabric against the side of the trench and align 
approximately 2 in. of fabric along the bottom in the upstream direction. Backfill the trench, then hand-tamp.

4.4.8.3. Fabric and Net Reinforcement Attachment. Attach the reinforcement to wooden posts with staples, or to 
steel posts with T-clips, in at least 4 places equally spaced unless otherwise shown on the plans. Sewn

vertical pockets may be used to attach reinforcement to end posts. Fasten the fabric to the top strand of 
reinforcement by hog rings or cord every 15 in. or less.
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4.4.8.4. Fabric and Net Splices. Locate splices at a fence post with a minimum lap of 6 in. attached in at least
6 places equally spaced unless otherwise shown on the plans. Do not locate splices in concentrated flow 
areas.

Requirements for installation of used temporary sediment-control fence include the following:

 fabric with minimal or no visible signs of biodegradation (weak fibers),

 fabric without excessive patching (more than 1 patch every 15 to 20 ft.),

 posts without bends, and

 backing without holes.

4.4.9. Biodegradable Erosion Control Logs. Install biodegradable erosion control logs near the downstream 
perimeter of a disturbed area to intercept sediment from sheet flow. Incorporate the biodegradable 
erosion control logs into the erosion measures used to control sediment in areas of higher flow. Install, 
align, and locate the biodegradable erosion control logs as specified below, as shown on the plans, or as 
directed.

Secure biodegradable erosion control logs in a method adequate to prevent displacement as a result of 
normal rain events, prevent damage to the logs, and as approved, such that flow is not allowed under the 
logs. Temporarily removing and replacing biodegradable erosion logs as to facilitate daily work is allowed at 
the Contractor’s expense.

4.4.10. Vertical Tracking. Perform vertical tracking on slopes to temporarily stabilize soil. Provide equipment with 
a track undercarriage capable of producing a linear soil impression measuring a minimum of 12 in. long × 2 
to 4 in. wide × 1/2 to 2 in. deep. Do not exceed 12 in. between track impressions. Install continuous linear 
track impressions where the 12 in. length impressions are perpendicular to the slope. Vertical tracking is 
required on projects where soil disturbing activities have occurred unless otherwise approved.

4.5. Monitoring and Documentation. Monitor the control measures on a daily basis as long as there are BMPs 
in place and/or soil disturbing activities are evident to ensure compliance with the SWP3 and TPDES 
General Permit TXR150000. During time suspensions when work is not occurring or contract non-work 
days, daily inspections are not required unless a rain event has occurred. Monitoring will consist of, but is 
not limited to, observing, inspecting, and documenting site locations with control measures and discharge 
points to provide maintenance and inspection of controls as described in the SWP3. Keep written records of 
daily monitoring. Document in the daily monitoring report the control measure condition, the date of 
inspection, required corrective actions, responsible person for making the corrections, and the date 
corrective actions were completed. Maintain records of all monitoring reports at the project site or at an 
approved place. Provide copies within 7 days. Together, the CRPE and an Engineer’s representative will 
complete the Construction Stage Gate Checklist on a periodic basis as directed.

5. MEASUREMENT

5.1. Rock Filter Dams. Installation or removal of rock filter dams will be measured by the foot or by the 
cubic yard. The measured volume will include sandbags, when used.

5.1.1. Linear Measurement. When rock filter dams are measured by the foot, measurement will be along 
the centerline of the top of the dam.

5.1.2. Volume Measurement. When rock filter dams are measured by the cubic yard, measurement will be 
based on the volume of rock computed by the method of average end areas.

5.1.2.1. Installation. Measurement will be made in final position.

5.1.2.2. Removal. Measurement will be made at the point of removal.

5.2. Temporary Pipe Slope Drains. Temporary pipe slope drains will be measured by the foot.
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5.3. Temporary Paved Flumes. Temporary paved flumes will be measured by the square yard of surface 
area. The measured area will include the energy dissipater at the flume outlet.

5.4. Construction Exits. Construction exits will be measured by the square yard of surface area.

5.5. Earthwork for Erosion and Sediment Control.

5.5.1. Equipment and Labor Measurement. Equipment and labor used will be measured by the actual number 
of hours the equipment is operated and the labor is engaged in the work.

5.5.2. Volume Measurement.

5.5.2.1. In Place.

5.5.2.1.1. Excavation. Excavation will be measured by the cubic yard in its original position and the volume 
computed by the method of average end areas.

5.5.2.1.2. Embankment. Embankment will be measured by the cubic yard in its final position by the method of 
average end areas. The volume of embankment will be determined between:

 the original ground surfaces or the surface upon that the embankment is to be constructed 

for the feature and

 the lines, grades and slopes of the accepted embankment for the feature.

5.5.2.2. In Vehicles. Excavation and embankment quantities will be combined and paid for under “Earthwork 
(Erosion and Sediment Control, In Vehicle).” Excavation will be measured by the cubic yard in vehicles at 
the point of removal. Embankment will be measured by the cubic yard in vehicles measured at the point of 
delivery. Shrinkage or swelling factors will not be considered in determining the calculated quantities.

5.6. Construction Perimeter Fence. Construction perimeter fence will be measured by the foot.

5.7. Sandbags for Erosion Control. Sandbags will be measured as each sandbag or by the foot along the top 
of sandbag berms or dams.

5.8. Temporary Sediment-Control Fence. Installation or removal of temporary sediment-control fence will 
be measured by the foot.

5.9. Biodegradable Erosion Control Logs. Installation or removal of biodegradable erosion control logs will 
be measured by the foot along the centerline of the top of the control logs.

5.10. Vertical Tracking. Vertical tracking will not be measured or paid for directly but is considered subsidiary 
to this Item.

6. PAYMENT

The following will not be paid for directly but are subsidiary to pertinent Items:

 erosion-control measures for Contractor project-specific locations (PSLs) inside and 

outside the right of way (such as construction and haul roads, field offices, equipment 

and supply areas, plants, and material sources);

 removal of litter, unless a separate pay item is shown on the plans;

 repair to devices and features damaged by Contractor operations;
 added measures and maintenance needed due to negligence, carelessness, lack of 

maintenance, and failure to install permanent controls;

 removal and reinstallation of devices and features needed for the convenience of the 
Contractor;
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 finish grading and dressing upon removal of the device; and

 minor adjustments including but not limited to plumbing posts, reattaching fabric, 

minor grading to maintain slopes on an erosion embankment feature, or moving 

small numbers of sandbags.

Stabilization of disturbed areas will be paid for under pertinent Items except vertical tacking which is 
subsidiary.

Furnishing and installing pipe for outfalls associated with sediment traps and ponds will not be paid for 
directly but is subsidiary to the excavation and embankment under this Item.

6.1. Rock Filter Dams. 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 as follows:

6.1.1. Installation. Installation will be paid for as “Rock Filter Dams (Install)” of the type specified. This price is full 
compensation for furnishing and operating equipment, finish backfill and grading, lacing, proper disposal, 
labor, materials, tools, and incidentals.

6.1.2. Removal. Removal will be paid for as “Rock Filter Dams (Remove).” This price is full compensation for 
furnishing and operating equipment, proper disposal, labor, materials, tools, and incidentals.

When the Engineer directs that the rock filter dam installation or portions thereof be replaced, payment will 
be made at the unit price bid for “Rock Filter Dams (Remove)” and for “Rock Filter Dams (Install)” of the type 
specified. This price is full compensation for furnishing and operating equipment, finish backfill and grading, 
lacing, proper disposal, labor, materials, tools, and incidentals.

6.2. Temporary Pipe Slope Drains. 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 “Temporary Pipe 
Slope Drains” of the size specified. This price is full compensation for furnishing materials, removal and 
disposal, furnishing and operating equipment, labor, tools, and incidentals.

Removal of temporary pipe slope drains will not be paid for directly but is subsidiary to the installation Item. 
When the Engineer directs that the pipe slope drain installation or portions thereof be replaced, payment will 
be made at the unit price bid for “Temporary Pipe Slope Drains” of the size specified, which is full 
compensation for the removal and reinstallation of the pipe drain.

Earthwork required for the pipe slope drain installation, including construction of the sediment trap, will be 
measured and paid for under “Earthwork for Erosion and Sediment Control.”

Riprap concrete or stone, when used as an energy dissipater or as a stabilized sediment trap, will be 
measured and paid for in accordance with Item 432, “Riprap.”

6.3. Temporary Paved Flumes. 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 “Temporary Paved Flume 
(Install)” or “Temporary Paved Flume (Remove).” This price is full compensation for furnishing and placing 
materials, removal and disposal, equipment, labor, tools, and incidentals.

When the Engineer directs that the paved flume installation or portions thereof be replaced, payment will be 
made at the unit prices bid for “Temporary Paved Flume (Remove)” and “Temporary Paved Flume (Install).” 
These prices are full compensation for the removal and replacement of the paved flume and for equipment, 
labor, tools, and incidentals.

Earthwork required for the paved flume installation, including construction of a sediment trap, will be 
measured and paid for under “Earthwork for Erosion and Sediment Control.”

6.4. Construction Exits. Contractor-required construction exits from off right of way locations or on-right of way 
PSLs will not be paid for directly but are subsidiary to pertinent Items.
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The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” for construction exits needed on right of way access to work areas required by the 
Department will be paid for at the unit price bid for “Construction Exits (Install)” of the type specified or 
“Construction Exits (Remove).” This price is full compensation for furnishing and placing materials, 
excavating, removal and disposal, cleaning vehicles, labor, tools, and incidentals.

When the Engineer directs that a construction exit or portion thereof be removed and replaced, payment will 
be made at the unit prices bid for “Construction Exit (Remove)” and “Construction Exit (Install)” of the type 
specified. These prices are full compensation for the removal and replacement of the construction exit and 
for equipment, labor, tools, and incidentals.

Construction of sediment traps used in conjunction with the construction exit will be measured and paid for 
under “Earthwork for Erosion and Sediment Control.”

6.5. Earthwork for Erosion and Sediment Control.

6.5.1. Initial Earthwork for Erosion and Sediment Control. 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 “Excavation (Erosion and Sediment Control, In Place),” “Embankment (Erosion and Sediment Control, 
In Place),” “Excavation (Erosion and Sediment Control, In Vehicle),” “Embankment (Erosion and Sediment 
Control, (In Vehicle),” or “Earthwork (Erosion and Sediment Control, In Vehicle).”

This price is full compensation for excavation and embankment including hauling, disposal of material not 
used elsewhere on the project; embankments including furnishing material from approved sources and 
construction of erosion-control features; and equipment, labor, tools, and incidentals.

Sprinkling and rolling required by this Item will not be paid for directly but will be subsidiary to this Item.

6.5.2. Maintenance Earthwork for Erosion and Sediment Control for Cleaning and Restoring Control 
Measures. The work performed and materials furnished in accordance with this Item and measured as 
provided under “Measurement” will be paid under a Contractor Force Account Item from invoice provided to 
the Engineer.

This price is full compensation for excavation, embankment, and re-grading including removal of 
accumulated sediment in various erosion control installations as directed, hauling, and disposal of material 
not used elsewhere on the project; excavation for construction of erosion-control features; embankments 
including furnishing material from approved sources and construction of erosion-control features; and 
equipment, labor, tools, and incidentals.

Earthwork needed to remove and obliterate erosion-control features will not be paid for directly but is 
subsidiary to pertinent Items unless otherwise shown on the plans.

Sprinkling and rolling required by this Item will not be paid for directly but will be subsidiary to this Item.

6.6. Construction Perimeter Fence. 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 “Construction 
Perimeter Fence.” This price is full compensation for furnishing and placing the fence; digging, fence posts, 
wire, and flagging; removal and disposal; and materials, equipment, labor, tools, and incidentals.

Removal of construction perimeter fence will be not be paid for directly but is subsidiary to the installation 
Item. When the Engineer directs that the perimeter fence installation or portions thereof be removed and 
replaced, payment will be made at the unit price bid for “Construction Perimeter Fence,” which is full 
compensation for the removal and reinstallation of the construction perimeter fence.

6.7. Sandbags for Erosion Control. Sandbags will be paid for at the unit price bid for “Sandbags for Erosion 
Control” (of the height specified when measurement is by the foot). This price is full compensation for 
materials, placing sandbags, removal and disposal, equipment, labor, tools, and incidentals.
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Removal of sandbags will not be paid for directly but is subsidiary to the installation Item. When the Engineer 
directs that the sandbag installation or portions thereof be replaced, payment will be made at the unit price 
bid for “Sandbags for Erosion Control,” which is full compensation for the reinstallation of the sandbags.

6.8. Temporary Sediment-Control Fence. 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 as follows:

6.8.1. Installation. Installation will be paid for as “Temporary Sediment-Control Fence (Install).” This price is full 
compensation for furnishing and operating equipment finish backfill and grading, lacing, proper disposal, 
labor, materials, tools, and incidentals.

6.8.2. Removal. Removal will be paid for as “Temporary Sediment-Control Fence (Remove).” This price is full 
compensation for furnishing and operating equipment, proper disposal, labor, materials, tools, and 
incidentals.

6.9. Biodegradable Erosion Control Logs. 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 as follows:

6.9.1. Installation. Installation will be paid for as “Biodegradable Erosion Control Logs (Install)” of the size 
specified. This price is full compensation for furnishing and operating equipment finish backfill and grading, 
staking, proper disposal, labor, materials, tools, and incidentals.

6.9.2. Removal. Removal will be paid for as “Biodegradable Erosion Control Logs (Remove).” This price is full 
compensation for furnishing and operating equipment, proper disposal, labor, materials, tools, and 
incidentals.

6.10. Vertical Tracking. Vertical tracking will not be measured or paid for directly but is considered subsidiary to 
this Item.

Temporary erosion control acceptably completed will be paid for at the contract lump sum price bid for 
“TEMPORARY EROSION CONTROL,” which shall be full compensation for furnishing all materials, 

tools, equipment, labor, and incidentals necessary to complete the work.  Periodic payments will be 
made under this item in proportion to the amount of work accomplished, as determined by the 
Engineer.  Payment for “TEMPORARY EROSION CONTROL” will also include obtaining and 

compliance with the SWPPP, which shall include compensation for drainage-way inspections, report 
preparation, housekeeping practices, cleaning and maintenance, and other actions outlined in the 
SWPPP prepared by the Contractor necessary to execute the Plan. This item consists of all erosion 
control items not listed as a separate pay item in the Unit Price Schedule. Any fines issued to the 
Owner as a result of the Contractor’s insufficient execution of the SWPPP will be assessed to the 

Contractor. Such deductions shall not be limited to the lump sum price of this item.

Payment will be made under:

Item TX-506-5.1 Temporary Erosion Control—per Lump Sum 
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Item 531 

Sidewalks

1. DESCRIPTION

Construct hydraulic cement concrete sidewalks.

2. MATERIALS

Furnish materials conforming to the following:

 Item 360, “Concrete Pavement”

 Item 420, “Concrete Substructures”

 Item 421, “Hydraulic Cement Concrete”

 Item 440, “Reinforcement for Concrete”

Use Class A concrete unless otherwise shown on the plans. Use Grade 8 course aggregate for extruded 
Class A concrete. Use other grades if approved.

3. CONSTRUCTION

Shape and compact subgrade, foundation, or pavement surface to the line, grade, and cross-section shown 
on the plans. Lightly sprinkle subgrade or foundation material immediately before concrete placement. Hand- 
tamp and sprinkle foundation when placement is directly on subgrade or foundation materials. Remove and 
dispose of existing concrete in accordance with Item 104, “Removing Concrete.” Provide a clean surface for 
concrete placement directly on the surface material or pavement.

Mix and place concrete in accordance with the pertinent Items. Hand-finishing is allowed for any method of 
construction. Finish exposed surfaces to a uniform transverse broom finish surface. Curb ramps must include 
a detectable warning surface and conform to details shown on the plans. Install joints as shown on the plans. 
Ensure that abrupt changes in sidewalk elevation do not exceed 1/4 in., sidewalk cross slope does not 
exceed 2%, curb ramp grade does not exceed 8.3%, and flares adjacent to the ramp do not exceed 10% 
slope. Ensure that the sidewalk depth and reinforcement are not less than the driveway cross-sectional 
details shown on the plans where a sidewalk crosses a concrete driveway.

Provide finished work with a well-compacted mass, a surface free from voids and honeycomb, and the 
required true-to-line shape and grade. Cure for at least 72 hr. in accordance with Item 420, “Concrete 
Substructures.”

3.1. Conventionally Formed Concrete. Provide pre-molded or board expansion joints of the thickness shown on 
the plans for sidewalk section lengths greater than 8 ft. but less than 40 ft., unless otherwise directed. 
Terminate workday production at an expansion joint.

3.2. Extruded or Slipformed Concrete. Provide any additional surface finishing immediately after extrusion or 
slipforming as required on the plans. Construct joints at locations as shown on the plans or as directed.

4. MEASUREMENT

Sidewalks will be measured by the square yard of surface area. Curb ramps will be measured by the square 
yard of surface area or by each. A curb ramp consists of the ramp, landing, adjacent flares or side curb, and 



TX-531

Addison Airport TX-531-2 Fuel Farm Exit Relocation and
Perimeter Road Repair

detectable warning surface as shown on the plans.

5. 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 “Concrete Sidewalks” of the depth specified and “Curb 
Barrier Free Ramps” of the type specified. This price is full compensation for surface preparation of 
sidewalk foundation; materials; removal and disposal of existing concrete; excavation, hauling and disposal 
of excavated material; drilling and doweling into existing concrete curb, sidewalk, and pavement; repair of 
adjacent street or pavement structure damaged by these operations; and equipment, labor, materials, tools, 
and incidentals.

Sidewalks that cross and connect to concrete driveways or turnouts will be measured and paid for in 
accordance with Item 530, “Intersections, Driveways, and Turnouts.”

   Payment will be made under:

   Item TX-531-5.1 Concrete Sidewalk (5”) — per square yard

  Item TX-531-5.2 Barrier Free Ramp — per each 
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Item 752

Tree and Brush Removal

1. DESCRIPTION

Remove and dispose of trees, brush, shrubs, and vines. Trim trees and shrubs. Remove stumps.

2. MATERIALS

Furnish commercially available pruning paint.

3. EQUIPMENT

Provide equipment necessary to complete the work.

4. WORK METHODS

Perform tree and brush removal and trimming from right of way line to right of way line or other widths and 
locations shown on the plans. Ensure trees, shrubs, and other landscape features that are to remain are not 
damaged. Dispose of debris within 48 hr. of cutting, off the right of way, in accordance with federal, state, 
and local regulations unless otherwise approved. When approved, chip debris and spread in a thin layer on 
the right of way.

4.1. Tree Removal. Remove trees of various diameters as shown on the plans, or as directed. Remove tree 
stumps to at least 12 in. below the surrounding terrain unless otherwise shown on the plans, or as directed. 
Backfill holes with acceptable material and compact flush with surrounding area.

4.2. Tree Trimming. Remove dead tree limbs. Remove tree limbs to the limits shown on the plans. Prune trees in 
accordance with Class IV National Arborist Association Pruning Standards for shade trees. Make cuts as 
close as possible to the trunk or parent limb without cutting into the branch collar or leaving a protruding stub. 
Remove suckers to the height of the lowest main branch.

When removing limbs 2 in. in diameter or larger:

 Undercut 1/3 way through the limb 8 to 12 in. from the main stem.

 Remove limb 4 to 6 in. outside the first cut.

 Remove stub with an even flush cut so that a trace (collar) protrudes approximately 1/2 in.

 Do not allow limb to fall free if it can damage other limbs or items.

 Treat exposed cuts on oak trees with wound dressing within 20 min. of the cut.

Disinfect tools with 70% methyl alcohol, benzalkonium chloride, chlorine solution, or other approved 
disinfectant when trimming oak trees and when shown on the plans before cutting, and sterilize/sanitize 
again before cutting another tree. Avoid pruning between February 15 and June 15, the period for maximum 
insect and fungal activity.

4.3. Brush Removal. Remove brush including, but not limited to, bushes, small trees, and vines growing within 
the right of way by cutting parallel to and within 1 in. of the ground and to the limits shown on the plans. 
Remove brush from under bridges, around culverts, and in channels to the limits shown on the plans.

4.4. Channel Work. Trim trees and remove brush to the limits shown on the plans, including areas under 
bridges.
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4.5. Stump Removal. Remove tree stumps at least 12 in. below the surrounding terrain unless otherwise shown 
on the plans, or as directed. Backfill holes with acceptable material and compact flush with surrounding area.

5. MEASUREMENT

This Item will be measured as follows:

5.1. Tree Removal. By each tree regardless of size of the diameter specified. The diameter will be measured 
3 ft. above the ground. Trees less than 4 in. in diameter are considered brush. Trees with multiple trunks at 
the point of measurement will be measured separately and paid for according to the specified diameter. 
Removal of the stump is subsidiary to Tree Removal.

5.2. Tree Trimming and Brush Removal. By the centerline mile of the dimension specified. “Centerline mile” is 
defined as the continuous measurement along the center of the right of way.

5.3. Tree Trimming and Brush Removal for Channels. By the acre.

5.4. Stump Removal. By each stump removed. This item is for stumps where others previously removed the 
tree.

6. PAYMENT

The work performed in accordance with this Item and measured as provided under “Measurement” will be 
paid for at the unit price bid for “Tree Removal” of the diameter specified, “Tree Trimming” of the dimension 
specified, “Brush Removal,” “Tree Trimming and Brush Removal,” and “Stump Removal.” This price is full 
compensation for removal, trimming, disposal, equipment, traffic control, labor, and incidentals.

When not shown on the plans as a separate pay item, payment for tree trimming and brush removal in 
channels will be included in payment by the centerline mile. When shown on the plans as a separate pay 
item, tree trimming and brush removal in channels will be paid for at the unit price bid for “Tree Trimming and 
Brush Removal (Channels).”

The limits shown on the plans are the limits for pay purposes unless otherwise modified in accordance with 
Article 4.4., “Changes in the Work.”

   Payment will be made under:

Item TX-752-5.1 Tree Removal — per Each
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ITEM L-108 UNDERGROUND POWER CABLE FOR AIRPORTS

DESCRIPTION

108-1.1 This item shall consist of furnishing and installing power cables that are direct buried and furnishing 
and/or installing power cables within conduit or duct banks per these specifications at the locations shown 
on the plans. It includes excavation and backfill of trench for direct-buried cables only. Also included are 
the installation of counterpoise wires, ground wires, ground rods and connections, cable splicing, cable 
marking, cable testing, and all incidentals necessary to place the cable in operating condition as a 
completed unit to the satisfaction of the RPR. This item shall not include the installation of duct banks or 
conduit, trenching and backfilling for duct banks or conduit, or furnishing or installation of cable for FAA 
owned/operated facilities. 

EQUIPMENT AND MATERIALS

108-2.1 General.

a. Airport lighting equipment and materials covered by advisory circulars (AC) shall be approved under 
the Airport Lighting Equipment Certification Program per AC 150/5345-53, current version.

b. All other equipment and materials covered by other referenced specifications shall be subject to 
acceptance through manufacturer’s certification of compliance with the applicable specification, when 
requested by the RPR.

c. Manufacturer’s certifications shall not relieve the Contractor of the responsibility to provide materials 
per these specifications. Materials supplied and/or installed that do not comply with these specifications 
shall be removed (when directed by the RPR) and replaced with materials that comply with these 
specifications at the Contractor’s cost.

d. All materials and equipment used to construct this item shall be submitted to the RPR for approval 
prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop drawings shall be 
provided. Submittal data shall be presented in a clear, precise and thorough manner. Original catalog 
sheets are preferred. Photocopies are acceptable provided they are as good a quality as the original. 
Clearly and boldly mark each copy to identify products or models applicable to this project. Indicate all 
optional equipment and delete any non-pertinent data. Submittals for components of electrical equipment 
and systems shall identify the equipment to which they apply on each submittal sheet. Markings shall be 
made bold and clear with arrows or circles (highlighting is not acceptable). The Contractor is solely 
responsible for delays in the project that may accrue directly or indirectly from late submissions or 
resubmissions of submittals.

e. The data submitted shall be sufficient, in the opinion of the RPR, to determine compliance with the 
plans and specifications. The Contractor’s submittals shall be electronically submitted in pdf format, tabbed 
by specification section. The RPR reserves the right to reject any and all equipment, materials, or 
procedures that do not meet the system design and the standards and codes, specified in this document.

f. All equipment and materials furnished and installed under this section shall be guaranteed against 
defects in materials and workmanship for at least twelve (12) months from the date of final acceptance by 
the Owner. The defective materials and/or equipment shall be repaired or replaced, at the Owner’s 
discretion, with no additional cost to the Owner. The Contractor shall maintain a minimum insulation 
resistance in accordance with paragraph 108-3.10e with isolation transformers connected in new circuits 
and new segments of existing circuits through the end of the contract warranty period when tested in 
accordance with AC 150/5340-26, Maintenance Airport Visual Aid Facilities, paragraph 5.1.3.1, Insulation 
Resistance Test.

108-2.2 Cable. Underground cable for airfield lighting facilities (runway and taxiway lights and signs) shall 
conform to the requirements of AC 150/5345-7, Specification for L-824 Underground Electrical Cable for 
Airport Lighting Circuits latest edition.  Conductors for use on 6.6 ampere primary airfield lighting series 
circuits shall be single conductor, seven strand, #8 American wire gauge (AWG), L-824 Type C, 5,000 volts, 
non-shielded, with cross-linked polyethylene insulation.  Conductors for use on 20 ampere primary airfield 
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lighting series circuits shall be single conductor, seven strand, #6 AWG, L-824 [Type B][Type C], 5,000 
volts, non-shielded, with [ethylene propylene insulation][cross-linked polyethylene insulation].  L-824 
conductors for use on the L-830 secondary of airfield lighting series circuits shall be sized in accordance 
with the manufacturer’s recommendations.  All other conductors shall comply with FAA and National Electric 
Code (NEC) requirements. Conductor sizes noted above shall not apply to leads furnished by 
manufacturers on airfield lighting transformers and fixtures.

Wire for electrical circuits up to 600 volts shall comply with Specification L-824 and/or Commercial Item 
Description A-A-59544A and shall be type THWN-2, 75°C for installation in conduit and RHW-2, 75°C for 
direct burial installations. Conductors for parallel (voltage) circuits shall be type and size and installed in 
accordance with NFPA-70, National Electrical Code.

Unless noted otherwise, all 600-volt and less non-airfield lighting conductor sizes are based on a 75°C, 
THWN-2, 600-volt insulation, copper conductors, not more than three single insulated conductors, in 
raceway, in free air.  The conduit/duct sizes are based on the use of THWN-2, 600-volt insulated 
conductors.  The Contractor shall make the necessary increase in conduit/duct sizes for other types of wire 
insulation.  In no case shall the conduit/duct size be reduced.  The minimum power circuit wire size shall 
be #12 AWG.

Conductor sizes may have been adjusted due to voltage drop or other engineering considerations.  
Equipment provided by the Contractor shall be capable of accepting the quantity and sizes of conductors 
shown in the Contract Documents.  All conductors, pigtails, cable step-down adapters, cable step-up 
adapters, terminal blocks and splicing materials necessary to complete the cable termination/splice shall 
be considered incidental to the respective pay items provided.

Cable type, size, number of conductors, strand and service voltage shall be as specified in the Contract 
Document.

108-2.3 Bare copper wire (counterpoise, bare copper wire ground and ground rods). Wire for 
counterpoise or ground installations for airfield lighting systems shall be No. 6 AWG bare solid copper wire 
for counterpoise and/or No. 6 AWG insulated stranded for grounding bond wire per ASTM B3 and ASTM 
B8, and shall be bare copper wire.  For voltage powered circuits, the equipment grounding conductor shall 
comply with NEC Article 250.

Ground rods shall be copper-clad steel. The ground rods shall be of the length and diameter specified on 
the plans, but in no case be less than 10 feet long and 3/4 inch in diameter.

108-2.4 Cable connections. In-line connections or splices of underground primary cables shall be of the 
type called for on the plans, and shall be one of the types listed below. No separate payment will be made 
for cable connections.

a. The cast splice. A cast splice, employing a plastic mold and using epoxy resin equivalent to that 
manufactured by 3MTM Company, “Scotchcast” Kit No. 82-B, or an approved equivalent, used for potting 
the splice is acceptable.

b. The field-attached plug-in splice. Field attached plug-in splices shall be installed as shown on the 
plans.  The Contractor shall determine the outside diameter of the cable to be spliced and furnish 
appropriately sized connector kits and/or adapters.  Tape or heat shrink tubing with integral sealant shall 
be in accordance with the manufacturer’s requirements.  Primary Connector Kits manufactured by 
Amerace, "Super Kit", Integro "Complete Kit", or approved equal are acceptable.

c. The factory-molded plug-in splice. Specification for L-823 Connectors, Factory-Molded to 
Individual Conductors, is acceptable.

d. The taped or heat-shrink splice. Taped splices employing field-applied rubber, or synthetic rubber 
tape covered with plastic tape is acceptable. The rubber tape should meet the requirements of ASTM D4388 
and the plastic tape should comply with Military Specification MIL-I-24391 or Commercial Item Description 
A-A-55809. Heat shrinkable tubing shall be heavy-wall, self-sealing tubing rated for the voltage of the wire 
being spliced and suitable for direct-buried installations. The tubing shall be factory coated with a 
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thermoplastic adhesive-sealant that will adhere to the insulation of the wire being spliced forming a 
moisture- and dirt-proof seal. Additionally, heat shrinkable tubing for multi-conductor cables, shielded 
cables, and armored cables shall be factory kits that are designed for the application. Heat shrinkable tubing 
and tubing kits shall be manufactured by Tyco Electronics/ Raychem Corporation, Energy Division, or 
approved equivalent.

In all the above cases, connections of cable conductors shall be made using crimp connectors using a 
crimping tool designed to make a complete crimp before the tool can be removed. All L-823/L-824 splices 
and terminations shall be made per the manufacturer’s recommendations and listings.

All connections of counterpoise, grounding conductors and ground rods shall be made by the exothermic 
process or approved equivalent, except that a light base ground clamp connector shall be used for 
attachment to the light base. All exothermic connections shall be made per the manufacturer’s 
recommendations and listings.

108-2.5 Splicer qualifications. Every airfield lighting cable splicer shall be qualified in making airport cable 
splices and terminations on cables rated at or above 5,000 volts AC. The Contractor shall submit to the 
RPR proof of the qualifications of each proposed cable splicer for the airport cable type and voltage level 
to be worked on. Cable splicing/terminating personnel shall have a minimum of three (3) years continuous 
experience in terminating/splicing medium voltage cable.

108-2.6 Concrete. Concrete shall be proportioned, placed, and cured per Item Tx-421, Hydraulic Cement 
Concrete 

108-2.7 Flowable backfill. Flowable material used to backfill trenches for power cable trenches shall 
conform to the requirements of Item P-153, Controlled Low Strength Material.

108-2.8 Cable identification tags. Cable identification tags shall be made from a non-corrosive material 
with the circuit identification stamped or etched onto the tag. The tags shall be of the type as detailed on 
the plans.

108-2.9 Tape. Electrical tapes shall be ScotchTM Electrical Tapes –ScotchTM 88 (1-1/2 inch wide) and 
ScotchTM 130C® linerless rubber splicing tape (2-inch (50 mm) wide), as manufactured by the Minnesota 
Mining and Manufacturing Company (3MTM), or an approved equivalent.

108-2.10 Electrical coating. Electrical coating shall be Scotchkote™ as manufactured by 3MTM, or an 
approved equivalent.

108-2.11 Existing circuits. Whenever the scope of work requires connection to an existing circuit, the 
existing circuit’s insulation resistance shall be tested, in the presence of the RPR. The test shall be 
performed per this item and prior to any activity that will affect the respective circuit. The Contractor shall 
record the results on forms acceptable to the RPR. When the work affecting the circuit is complete, the 
circuit’s insulation resistance shall be checked again, in the presence of the RPR. The Contractor shall 
record the results on forms acceptable to the RPR. The second reading shall be equal to or greater than 
the first reading or the Contractor shall make the necessary repairs to the existing circuit to bring the second 
reading above the first reading. All repair costs including a complete replacement of the L-823 connectors, 
L-830 transformers and L-824 cable, if necessary, shall be borne by the Contractor. All test results shall be 
submitted in the Operation and Maintenance (O&M) Manual. Refer to specification SS-300 for additional 
megger testing requirements. 

108-2.12 Detectable warning tape. Plastic, detectable, American Public Works Association (APWA) Red 
(electrical power lines, cables, conduit and lighting cable) with continuous legend tape shall be polyethylene 
film with a metalized foil core and shall be 3-6 inches wide. Detectable tape is incidental to the respective 
bid item. Detectable warning tape for communication cables shall be orange.  Detectable warning tape color 
code shall comply with the APWA Uniform Color Code.

CONSTRUCTION METHODS

108-3.1 General. The Contractor shall install the specified cable at the approximate locations indicated on 
the plans. Unless otherwise shown on the plans, all cable required to cross under pavements expected to 
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carry aircraft loads shall be installed in concrete encased duct banks. Cable shall be run without splices, 
from fixture to fixture.

Cable connections between lights will be permitted only at the light locations for connecting the underground 
cable to the primary leads of the individual isolation transformers. The Contractor shall be responsible for 
providing cable in continuous lengths for home runs or other long cable runs without connections unless 
otherwise authorized in writing by the RPR or shown on the plans.

In addition to connectors being installed at individual isolation transformers, L-823 cable connectors for 
maintenance and test points shall be installed at locations shown on the plans. Cable circuit identification 
markers shall be installed on both sides of the L-823 connectors installed and on both sides of slack loops 
where a future connector would be installed.

Provide not less than 3 feet of cable slack on each side of all connections, isolation transformers, light units, 
and at points where cable is connected to field equipment. Where provisions must be made for testing or 
for future above grade connections, provide enough slack to allow the cable to be extended at least one 
foot vertically above the top of the access structure. This requirement also applies where primary cable 
passes through empty light bases, junction boxes, and access structures to allow for future connections, or 
as designated by the RPR.

Primary airfield lighting cables installed shall have cable circuit identification markers attached on both sides 
of each L-823 connector and on each airport lighting cable entering or leaving cable access points, such 
as manholes, hand holes, pull boxes, junction boxes, etc. Markers shall be of sufficient length for imprinting 
the cable circuit identification legend on one line, using letters not less than 1/4 inch in size. The cable 
circuit identification shall match the circuits noted on the construction plans.

108-3.2 Installation in duct banks or conduits. This item includes the installation of the cable in duct 
banks or conduit per the following paragraphs. The maximum number and voltage ratings of cables installed 
in each single duct or conduit, and the current-carrying capacity of each cable shall be per the latest version 
of the National Electric Code, or the code of the local agency or authority having jurisdiction.

The Contractor shall make no connections or splices of any kind in cables installed in conduits or duct 
banks.

Unless otherwise designated in the plans, where ducts are in tiers, use the lowest ducts to receive the cable 
first, with spare ducts left in the upper levels. Check duct routes prior to construction to obtain assurance 
that the shortest routes are selected and that any potential interference is avoided.

Duct banks or conduits shall be installed as a separate item per Item L-110, Airport Underground Electrical 
Duct Banks and Conduit. The Contractor shall run a mandrel through duct banks or conduit prior to 
installation of cable to ensure that the duct bank or conduit is open, continuous and clear of debris. The 
mandrel size shall be compatible with the conduit size. The Contractor shall swab out all conduits/ducts 
and clean light bases, manholes, etc., interiors immediately prior to pulling cable. Once cleaned and 
swabbed, the light bases and all accessible points of entry to the duct/conduit system shall be kept closed 
except when installing cables. Cleaning of ducts, light bases, manholes, etc., is incidental to the pay item 
of the item being cleaned. All raceway systems left open, after initial cleaning, for any reason shall be re-
cleaned at the Contractor’s expense. The Contractor shall verify existing ducts proposed for use in this 
project as clear and open. The Contractor shall notify the RPR of any blockage in the existing ducts. 

The cable shall be installed in a manner that prevents harmful stretching of the conductor, damage to the 
insulation, or damage to the outer protective covering. The ends of all cables shall be sealed with moisture-
seal tape providing moisture-tight mechanical protection with minimum bulk, or alternately, heat shrinkable 
tubing before pulling into the conduit and it shall be left sealed until connections are made. Where more 
than one cable is to be installed in a conduit, all cable shall be pulled in the conduit at the same time. The 
pulling of a cable through duct banks or conduits may be accomplished by hand winch or power winch with 
the use of cable grips or pulling eyes. Maximum pulling tensions shall not exceed the cable manufacturer’s 
recommendations. A non-hardening cable-pulling lubricant recommended for the type of cable being 
installed shall be used where required.
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The Contractor shall submit the recommended pulling tension values to the RPR prior to any cable 
installation. If required by the RPR, pulling tension values for cable pulls shall be monitored by a 
dynamometer in the presence of the RPR. Cable pull tensions shall be recorded by the Contractor and 
reviewed by the RPR. Cables exceeding the maximum allowable pulling tension values shall be removed 
and replaced by the Contractor at the Contractor’s expense.

The manufacturer’s minimum bend radius or NEC requirements (whichever is more restrictive) shall apply. 
Cable installation, handling and storage shall be per manufacturer’s recommendations. During cold 
weather, particular attention shall be paid to the manufacturer’s minimum installation temperature. Cable 
shall not be installed when the temperature is at or below the manufacturer’s minimum installation 
temperature. At the Contractor’s option, the Contractor may submit a plan, for review by the RPR, for heated 
storage of the cable and maintenance of an acceptable cable temperature during installation when 
temperatures are below the manufacturer’s minimum cable installation temperature.

Cable shall not be dragged across base can or manhole edges, pavement or earth. When cable must be 
coiled, lay cable out on a canvas tarp or use other appropriate means to prevent abrasion to the cable 
jacket.

108-3.3 Installation of direct-buried cable in trenches. Unless otherwise specified, the Contractor shall 
not use a cable plow for installing the cable. Cable shall be unreeled uniformly in place alongside or in the 
trench and shall be carefully placed along the bottom of the trench. The cable shall not be unreeled and 
pulled into the trench from one end. Slack cable sufficient to provide strain relief shall be placed in the 
trench in a series of S curves. Sharp bends or kinks in the cable shall not be permitted.

Where cables must cross over each other, a minimum of 3 inches vertical displacement shall be provided 
with the topmost cable depth at or below the minimum required depth below finished grade.

a. Trenching. Where turf is well established and the sod can be removed, it shall be carefully stripped 
and properly stored. Trenches for cables may be excavated manually or with mechanical trenching 
equipment. Walls of trenches shall be essentially vertical so that a minimum of surface is disturbed. Graders 
shall not be used to excavate the trench with their blades. The bottom surface of trenches shall be 
essentially smooth and free from coarse aggregate. Unless otherwise specified, cable trenches shall be 
excavated to a minimum depth of 18 inches below finished grade per NEC Table 300.5, except as follows:

 When off the airport or crossing under a roadway or driveway, the minimum depth shall be 36 
inches unless otherwise specified.

 Minimum cable depth when crossing under a railroad track, shall be 42 inches unless otherwise 
specified.

The Contractor shall excavate all cable trenches to a width not less than 6 inches. Unless otherwise 
specified on the plans, all cables in the same location and running in the same general direction shall be 
installed in the same trench.

When rock is encountered, the rock shall be removed to a depth of at least 3 below the required cable 
depth and it shall be replaced with bedding material of earth or sand containing no mineral aggregate 
particles that would be retained on a 1/4-inch sieve. Flowable backfill material may alternatively be used. 
The Contractor shall ascertain the type of soil or rock to be excavated before bidding. All such rock removal 
shall be performed and paid for under subsidiary to the respective trenching or conduit or duct bank pay 
item. 

Duct bank or conduit markers temporarily removed for trench excavations shall be replaced as required.

It is the Contractor’s responsibility to locate existing utilities within the work area prior to excavation. 
Where existing active cables cross proposed installations, the Contractor shall ensure that these cables 
are adequately protected. Where crossings are unavoidable, no splices will be allowed in the existing 
cables, except as specified on the plans. Installation of new cable where such crossings must occur shall 
proceed as follows:
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(1) Existing cables shall be located manually. Unearthed cables shall be inspected to assure 
absolutely no damage has occurred.

(2) Trenching, etc., in cable areas shall then proceed, with approval of the RPR, with care taken to 
minimize possible damage or disruption of existing cable, including careful backfilling in area of cable.

In the event that any previously identified cable is damaged during the course of construction, the 
Contractor shall be responsible for the complete repair or replacement.

b. Backfilling. After the cable has been installed, the trench shall be backfilled. The first layer of backfill 
in the trench shall encompass all cables; be 3 deep, loose measurement; and shall be either earth or sand 
containing no mineral aggregate particles that would be retained on a 1/4-inch sieve. This layer shall not 
be compacted. The second layer shall be 5 inches deep, loose measurement, and shall contain no particles 
that would be retained on a one inch (25.0 mm) sieve. The remaining third and subsequent layers of backfill 
shall not exceed 8 inches of loose measurement and be excavated or imported material and shall not 
contain stone or aggregate larger than 4 inches maximum diameter.

The second and subsequent layers shall be thoroughly tamped and compacted to at least the density 
of the adjacent material. If the cable is to be installed in locations or areas where other compaction 
requirements are specified (under pavements, embankments, etc.) the backfill compaction shall be to a 
minimum of 100 percent of ASTM D1557.

Trenches shall not contain pools of water during backfilling operations. The trench shall be completely 
backfilled and tamped level with the adjacent surface, except that when turf is to be established over the 
trench, the backfilling shall be stopped at an appropriate depth consistent with the type of turfing operation 
to be accommodated. A proper allowance for settlement shall also be provided. Any excess excavated 
material shall be removed and disposed of per the plans and specifications.

Underground electrical warning (caution) tape shall be installed in the trench above all direct-buried 
cable. Contractor shall submit a sample of the proposed warning tape for acceptance by the RPR. If not 
shown on the plans, the warning tape shall be located 6 inches) above the direct-buried cable or the 
counterpoise wire if present. A 3-6 inch wide polyethylene film detectable tape, with a metalized foil core, 
shall be installed above all direct buried cable or counterpoise. The tape shall be of the color and have a 
continuous legend as indicated on the plans. The tape shall be installed 8 inches minimum below finished 
grade.

c. Restoration. Following restoration of all trenching near airport movement surfaces, the Contractor 
shall visually inspect the area for foreign object debris (FOD) and remove any that is found.  Where soil and 
sod has been removed, it shall be replaced as soon as possible after the backfilling is completed. All areas 
disturbed by work shall be restored to its original condition. The restoration shall include the sodding [liming] 
as shown on the plans. The Contractor shall be held responsible for maintaining all disturbed surfaces and 
replacements until final acceptance. When trenching is through paved areas, restoration shall be equal to 
existing conditions.  If the cable is to be installed in locations or areas where other compaction requirements 
are specified (under pavements, embankments, etc.) the backfill compaction shall be to a minimum of 100 
percent of ASTM D1557.  Restoration shall be considered incidental to the pay item of which it is a 
component part.

108-3.4 Cable markers for direct-buried cable. The location of direct buried circuits shall be marked by 
a concrete slab marker, 2 feet square and 4-6 inch thick, extending approximately one inch above the 
surface. Each cable run from a line of lights and signs to the equipment vault shall be marked at 
approximately every 200 feet along the cable run, with an additional marker at each change of direction of 
cable run. All other direct-buried cable shall be marked in the same manner. Cable markers shall be 
installed directly above the cable. The Contractor shall impress the word “CABLE” and directional arrows 
on each cable marking slab. The letters shall be approximately 4 inches high and 3 inches wide, with width 
of stroke 1/2 inch and 1/4 inch deep. Stencils shall be used for cable marker lettering; no hand lettering 
shall be permitted.

At the location of each underground cable connection/splice, except at lighting units, or isolation 
transformers, a concrete marker slab shall be installed to mark the location of the connection/splice. The 
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Contractor shall impress the word “SPLICE” on each slab. The Contractor also shall impress additional 
circuit identification symbols on each slab as directed by the RPR. All cable markers and splice markers 
shall be painted international orange. Paint shall be specifically manufactured for uncured exterior concrete. 
After placement, all cable or splice markers shall be given one coat of high-visibility aviation orange paint 
as approved by the RPR. Furnishing and installation of cable markers is incidental to the respective cable 
pay item.

108-3.5 Splicing. Connections of the type shown on the plans shall be made by experienced personnel 
regularly engaged in this type of work and shall be made as follows:

a. Cast splices. These shall be made by using crimp connectors for jointing conductors. Molds shall 
be assembled, and the compound shall be mixed and poured per the manufacturer’s instructions and to 
the satisfaction of the RPR.

b. Field-attached plug-in splices. These shall be assembled per the manufacturer’s instructions. 
These splices shall be made by plugging directly into mating connectors. The joint where the connectors 
come together shall be finished by one of the following methods: (1) wrapped with at least one layer of 
rubber or synthetic rubber tape and one layer of plastic tape, one-half lapped, extending at least 1-1/2 
inches on each side of the joint (2) Covered with heat shrinkable tubing with integral sealant extending at 
least 1-1/2 inches on each side of the joint or (3) On connector kits equipped with water seal flap; roll-over 
water seal flap to sealing position on mating connector.

c. Factory-molded plug-in splices. These shall be made by plugging directly into mating connectors. 
The joint where the connectors come together shall be finished by one of the following methods: (1) 
Wrapped with at least one layer of rubber or synthetic rubber tape and one layer of plastic tape, one-half 
lapped, extending at least 1-1/2 inches on each side of the joint. (2)  Covered with heat shrinkable tubing 
with integral sealant extending at least 1-1/2 inches on each side of the joint. or (3) On connector kits so 
equipped with water seal flap; roll-over water seal flap to sealing position on mating connector.

d. Taped or heat-shrink splices. A taped splice shall be made in the following manner:

Bring the cables to their final position and cut so that the conductors will butt. Remove insulation and jacket 
allowing for bare conductor of proper length to fit compression sleeve connector with 1/4 inch of bare 
conductor on each side of the connector. Prior to splicing, the two ends of the cable insulation shall be 
penciled using a tool designed specifically for this purpose and for cable size and type. Do not use emery 
paper on splicing operation since it contains metallic particles. The copper conductors shall be thoroughly 
cleaned. Join the conductors by inserting them equidistant into the compression connection sleeve. Crimp 
conductors firmly in place with crimping tool that requires a complete crimp before tool can be removed. 
Test the crimped connection by pulling on the cable. Scrape the insulation to assure that the entire surface 
over which the tape will be applied (plus 3 inches on each end) is clean. After scraping, wipe the entire area 
with a clean lint-free cloth. Do not use solvents.

Apply high-voltage rubber tape one-half lapped over bare conductor. This tape should be tensioned as 
recommended by the manufacturer. Voids in the connector area may be eliminated by highly elongating 
the tape, stretching it just short of its breaking point. The manufacturer's recommendation for stretching 
tape during splicing shall be followed. Always attempt to exactly half-lap to produce a uniform buildup. 
Continue buildup to 1-1/2 times cable diameter over the body of the splice with ends tapered a distance of 
approximately one inch over the original jacket. Cover rubber tape with two layers of vinyl pressure-sensitive 
tape one-half lapped. Do not use glyptol or lacquer over vinyl tape as they react as solvents to the tape. No 
further cable covering or splice boxes are required.

Heat shrinkable tubing shall be installed following manufacturer’s instructions. Direct flame heating shall 
not be permitted unless recommended by the manufacturer. Cable surfaces within the limits of the heat-
shrink application shall be clean and free of contaminates prior to application.

e. Assembly. Surfaces of equipment or conductors being terminated or connected shall be prepared 
in accordance with industry standard practice and manufacturer’s recommendations.  All surfaces to be 
connected shall be thoroughly cleaned to remove all dirt, grease, oxides, nonconductive films, or other 
foreign material.  Paints and other nonconductive coatings shall be removed to expose base metal.  Clean 
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all surfaces at least 1/4 inch beyond all sides of the larger bonded area on all mating surfaces.  Use a joint 
compound suitable for the materials used in the connection.  Repair painted/coated surface to original 
condition after completing the connection. 

108-3.6 Bare counterpoise wire installation for lightning protection and grounding. If shown on the 
plans or included in the job specifications, bare solid No. 6 AWG copper counterpoise wire shall be installed 
for lightning protection of the underground cables. The RPR shall select one of two methods of lightning 
protection for the airfield lighting circuit based upon sound engineering practice and lightning strike density.

a. Equipotential. – may be used by the RPR for areas that have high rates of lightning strikes.  The 
counterpoise size is determined by the RPR.  The equipotential method is applicable to all airfield lighting 
systems; i.e. runway, taxiway, apron – touchdown zone, centerline, edge, threshold and approach lighting 
systems.  The equipotential method is also successfully applied to provide lightning protection for power, 
signal and communication systems. The light bases, counterpoise, etc – all components - are bonded 
together and bonded to the vault power system ground loop/electrode. 

Counterpoise wire shall be installed in the same trench for the entire length of buried cable, conduits 
and duct banks that are installed to contain airfield cables.  The counterpoise is centered over the 
cable/conduit/duct to be protected.

The counterpoise conductor shall be installed no less than 8 inches minimum or 12 inches maximum 
above the raceway or cable to be protected, except as permitted below:

(1) The minimum counterpoise conductor height above the raceway or cable to be protected shall 
be permitted to be adjusted subject to coordination with the airfield lighting and pavement designs.

(2) The counterpoise conductor height above the protected raceway(s) or cable(s) shall be 
calculated to ensure that the raceway or cable is within a 45-degree area of protection, (45 degrees on 
each side of vertical creating a 90 degree angle).

The counterpoise conductor shall be bonded to each metallic light base, mounting stake, and metallic 
airfield lighting component.

All metallic airfield lighting components in the field circuit on the output side of the constant current 
regulator (CCR) or other power source shall be bonded to the airfield lighting counterpoise system.

All components rise and fall at the same potential; with no potential difference, no damaging arcing and 
no damaging current flow.

See AC 150/5340-30, Design and Installation Details for Airport Visual Aids and NFPA 780, Standard 
for the Installation of Lightning Protection Systems, Chapter 11, for a detailed description of the 
Equipotential Method of lightning protection.

Reference FAA STD-019E, Lightning and Surge Protection, Grounding Bonding and Shielding 
Requirements for Facilities and Electronic Equipment, Part 4.1.1.7.

b. Isolation – used in areas where lightning strikes are not common.  Counterpoise size is selected by 
the RPR.  The isolation method is an alternate method for use only with edge lights installed in turf and 
stabilized soils and raceways installed parallel to and adjacent to the edge of the pavement.  NFPA 780 
uses 15 feet to define “adjacent to”.

The counterpoise conductor shall be installed halfway between the pavement edge and the light base, 
mounting stake, raceway, or cable being protected.

The counterpoise conductor shall be installed 8 inches minimum below grade. The counterpoise is not 
connected to the light base or mounting stake.  An additional grounding electrode is required at each light 
base or mounting stake.  The grounding electrode is bonded to the light base or mounting stake with a 6 
AWG solid copper conductor.
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See AC 150/5340-30, Design and Installation Details for Airport Visual Aids and NFPA 780, Standard 
for the Installation of Lightning Protection Systems, Chapter 11, for a detailed description of the Isolation 
Method of lightning protection.

c. Common Installation requirements. When a metallic light base is used, the grounding electrode shall 
be bonded to the metallic light base or mounting stake with a No. 6 AWG bare, annealed or soft drawn, 
solid copper conductor.

Grounding electrodes may be rods, ground dissipation plates, radials, or other electrodes listed in the 
NFPA 70 (NEC) or NFPA 780.

Where raceway is installed by the directional bore, jack and bore, or other drilling method, the 
counterpoise conductor shall be permitted to be installed concurrently with the directional bore, jack and 
bore, or other drilling method raceway, external to the raceway or sleeve.

The counterpoise wire shall also be exothermically welded to ground rods installed as shown on the 
plans but not more than 500 apart around the entire circuit.  The counterpoise system shall be continuous 
and terminate at the transformer vault or at the power source.  It shall be securely attached to the vault or 
equipment external ground ring or other made electrode-grounding system.  The connections shall be made 
as shown on the plans and in the specifications.

Where an existing airfield lighting system is being extended or modified, the new counterpoise 
conductors shall be interconnected to existing counterpoise conductors at each intersection of the new and 
existing airfield lighting counterpoise systems. 

d. Parallel Voltage Systems.  Provide grounding and bonding in accordance with NFPA 70, National 
Electrical Code.

108-3.7 Counterpoise installation above multiple conduits and duct banks. Counterpoise wires shall 
be installed above multiple conduits/duct banks for airfield lighting cables, with the intent being to provide 
a complete area of protection over the airfield lighting cables. When multiple conduits and/or duct banks for 
airfield cable are installed in the same trench, the number and location of counterpoise wires above the 
conduits shall be adequate to provide a complete area of protection measured 45 degrees each side of 
vertical.

Where duct banks pass under pavement to be constructed in the project, the counterpoise shall be placed 
above the duct bank. Reference details on the construction plans.

108-3.8 Counterpoise installation at existing duct banks. When airfield lighting cables are indicated on 
the plans to be routed through existing duct banks, the new counterpoise wiring shall be terminated at 
ground rods at each end of the existing duct bank where the cables being protected enter and exit the duct 
bank. The new counterpoise conductor shall be bonded to the existing counterpoise system.

108-3.9 Exothermic bonding. Bonding of counterpoise wire shall be by the exothermic welding process 
or equivalent method accepted by the RPR. Only personnel experienced in and regularly engaged in this 
type of work shall make these connections.

Contractor shall demonstrate to the satisfaction of the RPR, the welding kits, materials and procedures to 
be used for welded connections prior to any installations in the field. The installations shall comply with the 
manufacturer’s recommendations and the following:

a. All slag shall be removed from welds.

b. Using an exothermic weld to bond the counterpoise to a lug on a galvanized light base is not 
recommended unless the base has been specially modified.  Consult the manufacturer’s installation 
directions for proper methods of bonding copper wire to the light base.  See AC 150/5340-30 for galvanized 
light base exception.
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c. If called for in the plans, all buried copper and weld material at weld connections shall be thoroughly 
coated with 6 mm of 3MTM ScotchkoteTM, or approved equivalent, or coated with coal tar Bitumastic® 
material to prevent surface exposure to corrosive soil or moisture.

108-3.10 Testing. The Contractor shall furnish all necessary equipment and appliances for testing the 
airport electrical systems and underground cable circuits before and after installation. The Contractor shall 
perform all tests in the presence of the RPR. The Contractor shall demonstrate the electrical characteristics 
to the satisfaction of the RPR. All costs for testing are incidental to the respective item being tested. For 
phased projects, the tests must be completed by phase. The Contractor must maintain the test results 
throughout the entire project as well as during the warranty period that meet the following:

a. Earth resistance testing methods shall be submitted to the RPR for approval. Earth resistance testing 
results shall be recorded on an approved form and testing shall be performed in the presence of the RPR. 
All such testing shall be at the sole expense of the Contractor.

b. Should the counterpoise or ground grid conductors be damaged or suspected of being damaged by 
construction activities the Contractor shall test the conductors for continuity with a low resistance ohmmeter. 
The conductors shall be isolated such that no parallel path exists and tested for continuity. The RPR shall 
approve of the test method selected. All such testing shall be at the sole expense of the Contractor.

After installation, the Contractor shall test and demonstrate to the satisfaction of the RPR the following:

c. That all affected lighting power and control circuits (existing and new) are continuous and free from 
short circuits.

d. That all affected circuits (existing and new) are free from unspecified grounds.

e. That the insulation resistance to ground of all new non-grounded high voltage series circuits or cable 
segments is not less than 500 megohms. Verify continuity of all series airfield lighting circuits prior to 
energization.

f. That the insulation resistance to ground of all new non-grounded conductors of new multiple circuits 
or circuit segments is not less than 100 megohms.

g. That all affected circuits (existing and new) are properly connected per applicable wiring diagrams.

h. That all affected circuits (existing and new) are operable. Tests shall be conducted that include 
operating each control not less than 10 times and the continuous operation of each lighting and power 
circuit for not less than 1/2 hour.

i. That the impedance to ground of each ground rod does not exceed 25 ohms prior to establishing 
connections to other ground electrodes. The fall-of-potential ground impedance test shall be used, as 
described by American National Standards Institute/Institute of Electrical and Electronic Engineers 
(ANSI/IEEE) Standard 81, to verify this requirement. As an alternate, clamp-on style ground impedance 
test meters may be used to satisfy the impedance testing requirement.  Test equipment and its calibration 
sheets 

Two copies of tabulated results of all cable tests performed shall be supplied by the Contractor to the RPR. 
Where connecting new cable to existing cable, insulation resistance tests shall be performed on the new 
cable prior to connection to the existing circuit.

There are no approved “repair” procedures for items that have failed testing other than complete 
replacement.

METHOD OF MEASUREMENT

108-4.1 Trenching shall be measured by the linear feet of trench, including the excavation, backfill, and 
restoration, completed, measured as excavated, and accepted as satisfactory. When specified, separate 
measurement shall be made for trenches of various specified widths. 
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The cost of all excavation, backfill, dewatering and restoration regardless of the type of material 
encountered shall be included in the unit price bid for the work.

108-4.2 Cable or counterpoise wire installed in trench, duct bank or conduit shall be measured by the 
number of linear feet installed and grounding connectors, and trench marking tape ready for operation, and 
accepted as satisfactory. Separate measurement shall be made for each cable or counterpoise wire 
installed in trench, duct bank or conduit. The measurement for this item shall include additional 

108-4.3 No separate payment will be made for ground rods. 

BASIS OF PAYMENT

108-5.1 Payment will be made at the contract unit price for trenching, cable and bare counterpoise wire 
installed in trench (direct-buried), or cable and equipment ground installed in duct bank or conduit, in place 
by the Contractor and accepted by the RPR. This price shall be full compensation for furnishing all materials 
and for all preparation and installation of these materials, and for all labor, equipment, tools, and incidentals, 
including ground rods and ground connectors and trench marking tape, necessary to complete this item.

Payment will be made under:

Item L-108-5.1 Trenching for Direct-Buried Bare Counterpoise Wire, 8-inch Minimum 
Depth - per Linear Foot 

Item L-108-5.2 No. 8 AWG, 5 kV, L-824, Type C Cable, Installed in Trench, Duct Bank or 
Conduit - per Linear Foot

Item L-108-5.3 No. 6 AWG, Solid, Bare Copper Counterpoise Wire, Installed in 
Trench, Above the Duct Bank or Conduit, Including 
Connections/Terminations - per Linear Foot 

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.

Advisory Circulars (AC)

AC 150/5340-26 Maintenance of Airport Visual Aid Facilities

AC 150/5340-30 Design and Installation Details for Airport Visual Aids

AC 150/5345-7 Specification for L-824 Underground Electrical Cable for Airport Lighting 
Circuits

AC 150/5345-26 Specification for L-823 Plug and Receptacle, Cable Connectors

AC 150/5345-53 Airport Lighting Equipment Certification Program

Commercial Item Description

A-A-59544A Cable and Wire, Electrical (Power, Fixed Installation)

A-A-55809 Insulation Tape, Electrical, Pressure-Sensitive Adhesive, Plastic

ASTM International (ASTM)

ASTM B3 Standard Specification for Soft or Annealed Copper Wire

ASTM B8 Standard Specification for Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft

ASTM B33 Standard Specification for Tin-Coated Soft or Annealed Copper Wire for 
Electrical Purposes
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ASTM D33 Tinned Soft of Annealed Copper Wire for Electrical Purposes

ASTM D4388 Standard Specification for Nonmetallic Semi-Conducting and Electrically 
Insulating Rubber Tapes

Mil Spec

MIL-PRF-23586F Performance Specification: Sealing Compound (with Accelerator), 
Silicone Rubber, Electrical

MIL-I-24391 Insulation Tape, Electrical, Plastic, Pressure Sensitive

MIL-P-21035 Paint High Zinc Duct Content, Galvanizing Repair

National Fire Protection Association (NFPA)

NFPA-70 National Electrical Code (NEC)

NFPA-780 Standard for the Installation of Lightning Protection Systems

American National Standards Institute (ANSI)/Institute of Electrical and Electronics Engineers (IEEE)

ANSI/IEEE STD 81 IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and 
Earth Surface Potentials of a Ground System

Federal Aviation Administration Standard

FAA STD-019E Lightning and Surge Protection, Grounding Bonding and Shielding 
Requirements for Facilities and Electronic Equipment

END OF ITEM L-108
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ITEM L-110 AIRPORT UNDERGROUND ELECTRICAL DUCT BANKS AND CONDUITS

DESCRIPTION

110-1.1 This item shall consist of underground electrical conduits and duct banks (single or multiple 
conduits encased in concrete or buried in sand) installed per this specification at the locations and per the 
dimensions, designs, and details shown on the plans. This item shall include furnishing and installing of all 
underground electrical duct banks and individual and multiple underground conduits]. It shall also include 
all turfing trenching, backfilling, removal, and restoration of any paved or turfed areas; concrete 
encasement, mandrelling, pulling lines, duct markers, plugging of conduits, and the testing of the installation 
as a completed system ready for installation of cables per the plans and specifications. This item shall also 
include furnishing and installing conduits and all incidentals for providing positive drainage of the system. 
Verification of existing ducts is incidental to the pay items provided in this specification. Refer to Item SS-
301 for additional electrical demolition work requirements.

EQUIPMENT AND MATERIALS

110-2.1 General.

a. All equipment and materials covered by referenced specifications shall be subject to acceptance 
through manufacturer’s certification of compliance with the applicable specification when requested by the 
RPR.

b. Manufacturer’s certifications shall not relieve the Contractor of the responsibility to provide materials 
per these specifications and acceptable to the RPR. Materials supplied and/or installed that do not comply 
with these specifications shall be removed, when directed by the RPR and replaced with materials, that 
comply with these specifications, at the Contractor’s cost.

c. All materials and equipment used to construct this item shall be submitted to the RPR for approval 
prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop drawings shall be 
provided. Submittal data shall be presented in a clear, precise and thorough manner. Original catalog 
sheets are preferred. Photocopies are acceptable provided they are as good a quality as the original. 
Clearly and boldly mark each copy to identify products or models applicable to this project. Indicate all 
optional equipment and delete non-pertinent data. Submittals for components of electrical equipment and 
systems shall identify the equipment for which they apply on each submittal sheet. Markings shall be made 
bold and clear with arrows or circles (highlighting is not acceptable). The Contractor is solely responsible 
for delays in project that accrue directly or indirectly from late submissions or resubmissions of submittals.

d. The data submitted shall be sufficient, in the opinion of the RPR, to determine compliance with the 
plans and specifications. The Contractor’s submittals shall be electronically submitted in pdf format, tabbed 
by specification section. The RPR reserves the right to reject any and all equipment, materials or 
procedures that do not meet the system design and the standards and codes specified in this document.

e. All equipment and materials furnished and installed under this section shall be guaranteed against 
defects in materials and workmanship for a period of at least twelve (12) months from final acceptance by 
the Owner. The defective materials and/or equipment shall be repaired or replaced, at the Owner’s 
discretion, with no additional cost to the Owner.

110-2.2 Steel conduit. Rigid galvanized steel (RGS) conduit and fittings shall be hot dipped galvanized 
inside and out and conform to the requirements of Underwriters Laboratories Standards 6, 514B, and 1242. 
All RGS conduits or RGS elbows installed below grade, in concrete, permanently wet locations or other 
similar environments shall be painted with a 10-mil thick coat of asphaltum sealer or shall have a factory-
bonded polyvinyl chloride (PVC) cover. Any exposed galvanizing or steel shall be coated with 10 mils of 
asphaltum sealer.  When using PVC coated RGS conduit, care shall be exercised not to damage the factory 
PVC coating.  Damaged PVC coating shall be repaired per the manufacturer's written instructions. In lieu 
of PVC coated RGS, corrosion wrap tape shall be permitted to be used where RGS is in contact with direct 
earth.”
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110-2.3 Plastic conduit. Plastic conduit and fittings-shall conform to the following requirements:

 UL 514B covers W-C-1094-Conduit fittings all types, classes 1 thru 3 and 6 thru 10. 

 UL 514C covers W-C-1094- all types, Class 5 junction box and cover in plastic (PVC). 

 UL 651 covers W-C-1094-Rigid PVC Conduit, types I and II, Class 4.

 UL 651A covers W-C-1094-Rigid PVC Conduit and high-density polyethylene (HDPE) Conduit type 
III and Class 4.

Underwriters Laboratories Standards UL-651 and Article 352 of the current National Electrical Code shall 
be one of the following, as shown on the plans:

a. Type I–Schedule 40 and Schedule 80 PVC suitable for underground use either direct-buried or 
encased in concrete.

b. Type II–Schedule 40 PVC suitable for either above ground or underground use.

c. Type III – Schedule 80 PVC suitable for either above ground or underground use either direct-buried 
or encased in concrete.

d. Type III –HDPE pipe, minimum standard dimensional ratio (SDR) 11, suitable for placement with 
directional boring under pavement.

The type of solvent cement shall be as recommended by the conduit/fitting manufacturer.

110-2.4 Split conduit. Split conduit shall be pre-manufactured for the intended purpose and shall be made 
of steel or plastic.

110-2.5 Conduit spacers. Conduit spacers shall be prefabricated interlocking units manufactured for the 
intended purpose. They shall be of double wall construction made of high grade, high density polyethylene 
complete with interlocking cap and base pads. They shall be designed to accept No. 4 reinforcing bars 
installed vertically.

110-2.6 Concrete. Concrete shall be proportioned, placed, and cured per Item Tx-421, Hydraulic Cement 
Concrete

110-2.7 Precast concrete structures.  Precast concrete structures shall be furnished by a plant meeting 
National Precast Concrete Association Plant Certification Program or another RPR approved third party 
certification program. Precast concrete structures shall conform to ASTM C478. 

110-2.8 Flowable backfill.  Flowable material used to back fill conduit and duct bank trenches shall 
conform to the requirements of Item P-153, Controlled Low Strength Material.  

110-2.9 Detectable warning tape.  Plastic, detectable, American Public Works Association (APWA) red 
(electrical power lines, cables, conduit and lighting cable), orange (telephone/fiber optic cabling) with 
continuous legend magnetic tape shall be polyethylene film with a metallized foil core and shall be 3-6 
inches wide.  Detectable tape is incidental to the respective bid item.

CONSTRUCTION METHODS

110-3.1 General. The Contractor shall install underground duct banks and conduits at the approximate 
locations indicated on the plans. The RPR shall indicate specific locations as the work progresses, if 
required to differ from the plans. Duct banks and conduits shall be of the size, material, and type indicated 
on the plans or specifications. Where no size is indicated on the plans or in the specifications, conduits 
shall be not less than 2 inches inside diameter or comply with the National Electrical Code based on cable 
to be installed, whichever is larger. All duct bank and conduit lines shall be laid so as to grade toward 
access points and duct or conduit ends for drainage. Unless shown otherwise on the plans, grades shall 
be at least 3 inches per 100 feet. On runs where it is not practicable to maintain the grade all one way, the 
duct bank and conduit lines shall be graded from the center in both directions toward access points or 
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conduit ends, with a drain into the storm drainage system. Pockets or traps where moisture may accumulate 
shall be avoided. Under pavement, the top of the duct bank shall not be less than 18 inches below the 
subgrade; in other locations, the top of the duct bank or underground conduit shall be not less than 18 
inches below finished grade.

The Contractor shall mandrel each individual conduit whether the conduit is direct-buried or part of a duct 
bank. An iron-shod mandrel, not more than 1/4 inch smaller than the bore of the conduit shall be pulled or 
pushed through each conduit. The mandrel shall have a leather or rubber gasket slightly larger than the 
conduit hole.

The Contractor shall swab out all conduits/ducts and clean base can, manhole, pull boxes, etc., interiors 
immediately prior to pulling cable. Once cleaned and swabbed the light bases, manholes, pull boxes, etc., 
and all accessible points of entry to the duct/conduit system shall be kept closed except when installing 
cables. Cleaning of ducts, base cans, manholes, etc., is incidental to the pay item of the item being cleaned. 
All raceway systems left open, after initial cleaning, for any reason shall be recleaned at the Contractor’s 
expense. All accessible points shall be kept closed when not installing cable. The Contractor shall verify 
existing ducts proposed for use in this project as clear and open. The Contractor shall notify the RPR of 
any blockage in the existing ducts.

For pulling the permanent wiring, each individual conduit, whether the conduit is direct-buried or part of a 
duct bank, shall be provided with a 200-pound test polypropylene pull rope. The ends shall be secured and 
sufficient length shall be left in access points to prevent it from slipping back into the conduit. Where spare 
conduits are installed, as indicated on the plans, the open ends shall be plugged with removable tapered 
plugs, designed for this purpose.

All conduits shall be securely fastened in place during construction and shall be plugged to prevent 
contaminants from entering the conduits. Any conduit section having a defective joint shall not be installed. 
Ducts shall be supported and spaced apart using approved spacers at intervals not to exceed 5 feet.

Unless otherwise shown on the plans, concrete encased duct banks shall be used when crossing under 
pavements expected to carry aircraft loads, such as runways, taxiways, taxilanes, ramps and aprons. When 
under paved shoulders and other paved areas, conduit and duct banks shall be encased using flowable fill 
for protection. 

All conduits within concrete encasement of the duct banks shall terminate with female ends for ease in 
current and future use. Install factory plugs in all unused ends. Do not cover the ends or plugs with concrete.

Where turf is well established and the sod can be removed, it shall be carefully stripped and properly stored.

Trenches for conduits and duct banks may be excavated manually or with mechanical trenching equipment 
unless in pavement, in which case they shall be excavated with mechanical trenching equipment. Walls of 
trenches shall be essentially vertical so that a minimum of shoulder surface is disturbed. Blades of graders 
shall not be used to excavate the trench.

When rock is encountered, the rock shall be removed to a depth of at least 3 inches below the required 
conduit or duct bank depth and it shall be replaced with bedding material of earth or sand containing no 
mineral aggregate particles that would be retained on a 1/4-inch sieve. Flowable backfill may alternatively 
be used. The Contractor shall ascertain the type of soil or rock to be excavated before bidding. All such 
rock removal shall be performed and paid for under subsidiary to the respective trenching or conduit or duct 
bank pay item.

Underground electrical warning (Caution) tape shall be installed in the trench above all underground duct 
banks and conduits in unpaved areas. Contractor shall submit a sample of the proposed warning tape for 
approval by the RPR. If not shown on the plans, the warning tape shall be located 6 inches above the 
duct/conduit or the counterpoise wire if present.

Joints in plastic conduit shall be prepared per the manufacturer’s recommendations for the particular type 
of conduit. Plastic conduit shall be prepared by application of a plastic cleaner and brushing a plastic solvent 
on the outside of the conduit ends and on the inside of the couplings. The conduit fitting shall then be 
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slipped together with a quick one-quarter turn twist to set the joint tightly. Where more than one conduit is 
placed in a single trench, or in duct banks, joints in the conduit shall be staggered a minimum of 2 feet.

Changes in direction of runs exceeding 10 degrees, either vertical or horizontal, shall be accomplished 
using manufactured sweep bends.

Whether or not specifically indicated on the drawings, where the soil encountered at established duct bank 
grade is an unsuitable material, as determined by the RPR, the unsuitable material shall be removed per 
Item Tx-132 and replaced with suitable material. Additional duct bank supports shall be installed, as 
approved by the RPR.

All excavation shall be unclassified and shall be considered incidental to Item L-110.  Dewatering necessary 
for duct installation, and erosion per federal, state, and local requirements is incidental to Item L-110. 

Unless otherwise specified, excavated materials that are deemed by the RPR to be unsuitable for use in 
backfill or embankments shall be removed and disposed of offsite.

Any excess excavation shall be filled with suitable material approved by the RPR and compacted per Item 
Tx-132.

It is the Contractor’s responsibility to locate existing utilities within the work area prior to excavation. Where 
existing active cables) cross proposed installations, the Contractor shall ensure that these cables are 
adequately protected. Where crossings are unavoidable, no splices will be allowed in the existing cables, 
except as specified on the plans. Installation of new cable where such crossings must occur shall proceed 
as follows:

a. Existing cables shall be located manually. Unearthed cables shall be inspected to assure absolutely 
no damage has occurred

b. Trenching, etc., in cable areas shall then proceed with approval of the RPR, with care taken to 
minimize possible damage or disruption of existing cable, including careful backfilling in area of cable.

In the event that any previously identified cable is damaged during the course of construction, the 
Contractor shall be responsible for the complete repair.

110-3.2 Duct banks. Unless otherwise shown in the plans, duct banks shall be installed so that the top of 
the concrete envelope is not less than 18 inches below the bottom of the base or stabilized base course 
layers where installed under runways, taxiways, aprons, or other paved areas, and not less than 18 inches 
below finished grade where installed in unpaved areas.

Unless otherwise shown on the plans, duct banks under paved areas shall extend at least 3 feet beyond 
the edges of the pavement or 3 feet beyond any under drains that may be installed alongside the paved 
area. Trenches for duct banks shall be opened the complete length before concrete is placed so that if any 
obstructions are encountered, provisions can be made to avoid them. Unless otherwise shown on the plans, 
all duct banks shall be placed on a layer of concrete not less than 3 inches thick prior to its initial set. The 
Contractor shall space the conduits not less than 3 inches apart measured from outside wall to outside 
wall). All such multiple conduits shall be placed using conduit spacers applicable to the type of conduit. As 
the conduit laying progresses, concrete shall be placed around and on top of the conduits not less than 3 
inches thick unless otherwise shown on the plans. All conduits shall terminate with female ends for ease of 
access in current and future use. Install factory plugs in all unused ends. Do not cover the ends or plugs 
with concrete. 

Conduits forming the duct bank shall be installed using conduit spacers. No. 4 reinforcing bars shall be 
driven vertically into the soil a minimum of 6 inches to anchor the assembly into the earth prior to placing 
the concrete encasement. For this purpose, the spacers shall be fastened down with locking collars 
attached to the vertical bars. Spacers shall be installed at 5-foot intervals. Spacers shall be in the proper 
sizes and configurations to fit the conduits. Locking collars and spacers shall be submitted to the RPR for 
review prior to use.
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When specified, the Contractor shall reinforce the bottom side and top of encasements with steel reinforcing 
mesh or fabric or other approved metal reinforcement. When directed, the Contractor shall supply additional 
supports where the ground is soft and boggy, where ducts cross under roadways, or where shown on the 
plans. Under such conditions, the complete duct structure shall be supported on reinforced concrete 
footings, piers, or piles located at approximately 5-foot intervals.

All pavement surfaces that are to have ducts installed therein shall be neatly saw cut to form a vertical face. 
All excavation shall be included in the contract with price for the duct.

Install a plastic, detectable, color as noted, 3 to 6 inches wide tape, 8 inches minimum below grade above 
all underground conduit or duct lines not installed under pavement.  Utilize the 3-inch wide tape only for 
single conduit runs. Utilize the 6-inch wide tape for multiple conduits and duct banks. For duct banks equal 
to or greater than 24 inches in width, utilize more than one tape for sufficient coverage and identification of 
the duct bank as required.

When existing cables are to be placed in split duct, encased in concrete, the cable shall be carefully located 
and exposed by hand tools. Prior to being placed in duct, the RPR shall be notified so that he may inspect 
the cable and determine that it is in good condition. Where required, split duct shall be installed as shown 
on the drawings or as required by the RPR.

110-3.3 Conduits without concrete encasement. Trenches for single-conduit lines shall be not less than 
6 inches nor more than 12 inches wide. The trench for 2 or more conduits installed at the same level shall 
be proportionately wider. Trench bottoms for conduits without concrete encasement shall be made to 
conform accurately to grade so as to provide uniform support for the conduit along its entire length.

Unless otherwise shown on the plans, a layer of fine earth material, at least 4 inches thick (loose 
measurement) shall be placed in the bottom of the trench as bedding for the conduit. The bedding material 
shall consist of soft dirt, sand or other fine fill, and it shall contain no particles that would be retained on a 
1/4-inch sieve. The bedding material shall be tamped until firm. Flowable backfill may alternatively be used.

Unless otherwise shown on plans, conduits shall be installed so that the tops of all conduits within the 
Airport’s secured area where trespassing is prohibited are at least 18 inches below the finished grade.  
Conduits outside the Airport’s secured area shall be installed so that the tops of the conduits are at least 
24 inches below the finished grade per National Electric Code (NEC), Table 300.5.

When two or more individual conduits intended to carry conductors of equivalent voltage insulation rating 
are installed in the same trench without concrete encasement, they shall be spaced not less than 3 inches 
apart (measured from outside wall to outside wall) in a horizontal direction and not less than 6 inches apart 
in a vertical direction. Where two or more individual conduits intended to carry conductors of differing 
voltage insulation rating are installed in the same trench without concrete encasement, they shall be placed 
not less than 3 inches apart (measured from outside wall to outside wall) in a horizontal direction and lot 
less than 6 inches apart in a vertical direction.

Trenches shall be opened the complete length between normal termination points before conduit is installed 
so that if any unforeseen obstructions are encountered, proper provisions can be made to avoid them.

Conduits shall be installed using conduit spacers. No. 4 reinforcing bars shall be driven vertically into the 
soil a minimum of 6 inches to anchor the assembly into the earth while backfilling. For this purpose, the 
spacers shall be fastened down with locking collars attached to the vertical bars. Spacers shall be installed 
at 5-foot intervals. Spacers shall be in the proper sizes and configurations to fit the conduits. Locking collars 
and spacers shall be submitted to the RPR for review prior to use.

110-3.4 Markers. The location of each end and of each change of direction of conduits and duct banks 
shall be marked by a concrete slab marker 2 feet square and 4 - 6 inches thick extending approximately 
one inch above the surface. The markers shall also be located directly above the ends of all conduits or 
duct banks, except where they terminate in a junction/access structure or building. Each cable or duct run 
from a line of lights and signs to the equipment vault must be marked at approximately every 200 feet along 
the cable or duct run, with an additional marker at each change of direction of cable or duct run. 
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The Contractor shall impress the word “DUCT” or “CONDUIT” on each marker slab. Impression of letters 
shall be done in a manner, approved by the RPR, for a neat, professional appearance. All letters and words 
must be neatly stenciled. After placement, all markers shall be given one coat of high-visibility orange paint, 
as approved by the RPR. The Contractor shall also impress on the slab the number and size of conduits 
beneath the marker along with all other necessary information as determined by the RPR. The letters shall 
be 4 inches high and 3 inches wide with width of stroke 1/2 inch and 1/4 inch deep or as large as the 
available space permits. Furnishing and installation of duct markers is incidental to the respective duct pay 
item.

110-3.5 Backfilling for conduits. For conduits, 8 inches of sand, soft earth, or other fine fill (loose 
measurement) shall be placed around the conduits ducts and carefully tamped around and over them with 
hand tampers. The remaining trench shall then be backfilled and compacted per Item Tx-132 except that 
material used for back fill shall be select material not larger than 4 inches in diameter.

Flowable backfill may alternatively be used.

Trenches shall not contain pools of water during back filling operations.

The trench shall be completely backfilled and tamped level with the adjacent surface; except that, where 
sod is to be placed over the trench, the backfilling shall be stopped at a depth equal to the thickness of the 
sod to be used, with proper allowance for settlement.

Any excess excavated material shall be removed and disposed of per instructions issued by the RPR.

110-3.6 Backfilling for duct banks. After the concrete has cured, the remaining trench shall be backfilled 
and compacted per Item Tx-132 “Embankment” except that the material used for backfill shall be select 
material not larger than 4 inches in diameter. In addition to the requirements of Item Tx-132, where duct 
banks are installed under pavement, one moisture/density test per lift shall be made for each 250 linear 
feet of duct bank or one work period’s construction, whichever is less.

Flowable backfill may alternatively be used.

Trenches shall not contain pools of water during backfilling operations.

The trench shall be completely backfilled and tamped level with the adjacent surface; except that, where 
sod is to be placed over the trench, the backfilling shall be stopped at a depth equal to the thickness of the 
sod to be used, with proper allowance for settlement.

Any excess excavated material shall be removed and disposed of per instructions issued by the RPR.

110-3.7 Restoration. Where sod has been removed, it shall be replaced as soon as possible after the 
backfilling is completed. All areas disturbed by the work shall be restored to its original condition. The 
restoration shall include sodding shown on the plans. The Contractor shall be held responsible for 
maintaining all disturbed surfaces and replacements until final acceptance. All restoration shall be 
considered incidental to the respective L-110 pay item. Following restoration of all trenching near airport 
movement surfaces, the Contractor shall thoroughly visually inspect the area for foreign object debris 
(FOD), and remove any such FOD that is found.  This FOD inspection and removal shall be considered 
incidental to the pay item of which it is a component part.

110-3.8 Ownership of removed cable.  Addison Airport shall have the first right of refusal for any cable 
removed during the course of this project. 

METHOD OF MEASUREMENT

110-4.1 Underground conduits and duct banks shall be measured by the linear feet of conduits and duct 
banks installed, including encasement, locator tape, trenching and backfill with designated material, and 
restoration, and for drain lines, the termination at the drainage structure, all measured in place, completed, 
and accepted. Separate measurement shall be made for the various types and sizes.

BASIS OF PAYMENT
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110-5.1 Payment will be made at the contract unit price per linear foot for each type and size of conduit and 
duct bank completed and accepted, including trench and backfill with the designated material, and, for drain 
lines, the termination at the drainage structure. This price shall be full compensation for removal and 
disposal of existing duct banks and conduits as shown on the plans, furnishing all materials and for all 
preparation, assembly, and installation of these materials, and for all labor, equipment, tools, and 
incidentals necessary to complete this item per the provisions and intent of the plans and specifications.

Payment will be made under:

Item L-110-5.1 Non-Encased Electrical Conduit, 1-Way 2”C - per Linear Foot

Item L-110-5.2 Non-Encased Electrical Conduit, 1-Way 4”C  - per Linear Foot

Item L-110-5.3 Concrete Encased Electrical Conduit, 1-Way 4”C – per Linear Foot

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.

Advisory Circular (AC) 

AC 150/5340-30 Design and Installation Details for Airport Visual Aids

AC 150/5345-53 Airport Lighting Equipment Certification Program

ASTM International (ASTM)

ASTM A615 Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

National Fire Protection Association (NFPA)

NFPA-70 National Electrical Code (NEC)

Underwriters Laboratories (UL)

UL Standard 6 Electrical Rigid Metal Conduit - Steel 

UL Standard 514B Conduit, Tubing, and Cable Fittings

UL Standard 514C Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

UL Standard 1242 Electrical Intermediate Metal Conduit Steel

UL Standard 651 Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings

UL Standard 651A Type EB and A Rigid PVC Conduit and HDPE Conduit

END OF ITEM L-110
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ITEM L-125 INSTALLATION OF AIRPORT LIGHTING SYSTEMS

DESCRIPTION

125-1.1 This item shall consist of airport lighting systems furnished and installed in accordance with this 
specification, the referenced specifications, and the applicable advisory circulars (ACs). The systems shall 
be installed at the locations and in accordance with the dimensions, design, and details shown in the plans. 
This item shall include the furnishing of all equipment, materials, services, and incidentals necessary to 
place the systems in operation as completed units to the satisfaction of the RPR.

EQUIPMENT AND MATERIALS

125-2.1 General. 

a. Airport lighting equipment and materials covered by Federal Aviation Administration (FAA) 
specifications shall be certified under the Airport Lighting Equipment Certification Program in accordance 
with AC 150/5345-53, current version.  FAA certified airfield lighting shall be compatible with each other to 
perform in compliance with FAA criteria and the intended operation.   If the Contractor provides equipment 
that does not performs as intended because of incompatibility with the system, the Contractor assumes all 
costs to correct the system for to operate properly.

b. Manufacturer's certifications shall not relieve the Contractor of their responsibility to provide 
materials in accordance with these specifications and acceptable to the RPR. Materials supplied and/or 
installed that do not comply with these specifications shall be removed, when directed by the RPR and 
replaced with materials, which do comply with these specifications, at the sole cost of the Contractor.

c. All materials and equipment used shall be submitted to the RPR for approval prior to ordering the 
equipment. Submittals consisting of marked catalog sheets or shop drawings shall be provided. Clearly 
mark each copy to identify pertinent products or models applicable to this project. Indicate all optional 
equipment and delete non-pertinent data. Submittals for components of electrical equipment and systems 
shall identify the equipment for which they apply on each submittal sheet. Markings shall be clearly made 
with arrows or circles (highlighting is not acceptable). The Contractor shall be responsible for delays in the 
project accruing directly or indirectly from late submissions or resubmissions of submittals.

d. The data submitted shall be sufficient, in the opinion of the RPR, to determine compliance with the 
plans and specifications. The Contractor's submittals shall be submitted in electronic PDF format, tabbed 
by specification section. The RPR reserves the right to reject any or all equipment, materials or procedures, 
which, in the RPR’s opinion, does not meet the system design and the standards and codes, specified 
herein.

e. All equipment and materials furnished and installed under this section shall be guaranteed against 
defects in materials and workmanship for a period of at least twelve (12) months from final acceptance by 
the Owner. The defective materials and/or equipment shall be repaired or replaced, at the Owner's 
discretion, with no additional cost to the Owner.

EQUIPMENT AND MATERIALS

125-2.2 Conduit/Duct. Conduit shall conform to Specification Item L-110 Airport Underground Electrical 
Duct Banks and Conduits.

125-2.3 Cable and Counterpoise. Cable and Counterpoise shall conform to Item L-108 Underground 
Power Cable for Airports.

125-2.4 Tape. Rubber and plastic electrical tapes shall be Scotch Electrical Tape Numbers 23 and 88 
respectively, as manufactured by 3M Company or an approved equal.
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125-2.5 Cable Connections. Cable Connections shall conform to Item L-108 Installation of Underground 
Cable for Airports.

125-2.6 Retroreflective Markers. Not required.

125-2.7 Runway and Taxiway Lights.  Not Required.

125-2.8 Runway and Taxiway Signs. Runway and Taxiway Guidance Signs should conform to the 
requirements of AC 150/5345-44.

Signs

Type Size Style Class Mode Notes

L-858Y 2 2 2 2 Provide sign with flat 
surfaces.

125-2.9 Runway End Identifier Light (REIL). Not required.

125-2.10 Precision Approach Path Indicator (PAPI). Not required.

125-2.11 Circuit Selector Cabinet. Not required.

125-2.12 Light Base and Transformer Housings. Light Base and Transformer Housings should conform 
to the requirements of AC 150/5345-42. Light bases shall be Type L-867, Class 1A, Size B shall be provided 
as indicated or as required to accommodate the fixture or device installed thereon. Base plates, cover 
plates, and adapter plates shall be provided to accommodate various sizes of fixtures.

125-2.13 Isolation Transformers. Isolation Transformers shall be Type L-830, size as required for each 
installation. Transformer shall conform to AC 150/5345-47.

INSTALLATION

125-3.1 Installation.  The Contractor shall furnish, install, connect and test all equipment, accessories, 
conduit, cables, wires, buses, grounds and support items necessary to ensure a complete and operable 
airport lighting system as specified here and shown in the plans. 

The equipment installation and mounting shall comply with the requirements of the National Electrical Code 
and state and local code agencies having jurisdiction.

The Contractor shall install the specified equipment in accordance with the applicable advisory circulars 
and the details shown on the plans. 

See the Supplemental Specifications for additional equipment installation, mounting, and testing 
requirements.

125-3.2 Testing.  All lights shall be fully tested by continuous operation for not less than 24 hours as a 
completed system prior to acceptance. The test shall include operating the constant current regulator in 
each step not less than 10 times at the beginning and end of the 24-hour test. The fixtures shall illuminate 
properly during each portion of the test.

125-3.3 Shipping and Storage. Equipment shall be shipped in suitable packing material to prevent 
damage during shipping.  Store and maintain equipment and materials in areas protected from weather and 
physical damage. Any equipment and materials, in the opinion of the RPR, damaged during construction 
or storage shall be replaced by the Contractor at no additional cost to the owner. Painted or galvanized 
surfaces that are damaged shall be repaired in accordance with the manufacturer’s recommendations.

125-3.4 Elevated and In-pavement Lights. Water, debris, and other foreign substances shall be removed 
prior to installing fixture base and light.
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A jig or holding device shall be used when installing each light fixture to ensure positioning to the proper 
elevation, alignment, level control, and azimuth control. Light fixtures shall be oriented with the light beams 
parallel to the runway or taxiway centerline and facing in the required direction. The outermost edge of 
fixture shall be level with the surrounding pavement. Surplus sealant or flexible embedding material shall 
be removed. The holding device shall remain in place until sealant has reached its initial set.

METHOD OF MEASUREMENT

125-4.1 Reflective markers will be measured by the number installed as completed units in place, ready for 
operation, and accepted by the RPR. Runway and taxiway lights will be measured by the number of each 
type installed as completed units in place, ready for operation, and accepted by the RPR. Guidance signs 
will be measured by the number of each type and size installed as completed units, in place, ready for 
operation, and accepted by the RPR. Runway End Identifier Lights shall be measured by each system lump 

sum installed as a completed unit in place, ready for operation, and accepted by the RPR.

Precision Approach Path Indicator shall be measured by each system lump sum installed as a completed 
unit, in place, ready for operation, and accepted by the RPR. Abbreviated Precision Approach Path Indicator 
shall be measured by each system installed as a completed unit, in place, ready for operation, and accepted 
by the RPR.

BASIS OF PAYMENT

125-5.1 Payment will be made at the Contract unit price for each complete runway or taxiway light, guidance 
sign, reflective marker, runway end identification light, precision approach path indicator, or abbreviated 
precision approach path indicator installed by the Contractor and accepted by the RPR. This payment will 
be full compensation for furnishing all materials and for all preparation, assembly, and installation of these 
materials, and for all labor, equipment, tools and incidentals necessary to complete this item.

Payment will be made under:

Item L-125-5.1 L-858(L) Base Mounted, Size 2, 4-Module Guidance Sign, Installed -- per 
Each

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.

Advisory Circulars (AC)

AC 150/5340-18 Standards for Airport Sign Systems

AC 150/5340-26 Maintenance of Airport Visual Aid Facilities

AC 150/5340-30 Design and Installation Details for Airport Visual Aids

AC 150/5345-5 Circuit Selector Switch

AC 150/5345-7 Specification for L-824 Underground Electrical Cable for Airport Lighting 
Circuits

AC 150/5345-26 Specification for L-823 Plug and Receptacle, Cable Connectors

AC 150/5345-28 Precision Approach Path Indicator (PAPI) Systems

AC 150/5345-39 Specification for L-853, Runway and Taxiway Retroreflective Markers

AC 150/5345-42 Specification for Airport Light Bases, Transformer Housings, Junction 
Boxes, and Accessories

AC 150/5345-44 Specification for Runway and Taxiway Signs
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AC 150/5345-46 Specification for Runway and Taxiway Light Fixtures

AC 150/5345-47 Specification for Series to Series Isolation Transformers for Airport 
Lighting Systems

AC 150/5345-51 Specification for Discharge-Type Flashing Light Equipment

AC 150/5345-53 Airport Lighting Equipment Certification Program

Engineering Brief (EB)

EB No. 67 Light Sources Other than Incandescent and Xenon for Airport and 
Obstruction Lighting Fixtures

END OF ITEM L-125
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