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Statewide 

 

Special Provision to Item 6 
Control of Materials 
 

Item 6, “Control of Materials” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 6.10., “Hazardous Materials,” is voided and replaced by the following: 

Comply with the requirements of Article 7.12., “Responsibility for Hazardous Materials.”  

Notify the Engineer immediately when a visual observation or odor indicates that materials on sites owned or controlled by the 
Department may contain hazardous materials. Except as noted herein, the Department is responsible for testing, removing, and 
disposing of hazardous materials not introduced by the Contractor. The Engineer may suspend work wholly or in part during the 
testing, removing, or disposing of hazardous materials, except in the case where hazardous materials are introduced by the 
Contractor. 

Use materials that are free of hazardous materials. Notify the Engineer immediately if materials are suspected to contain 
hazardous materials. If materials delivered to the project by the Contractor are suspected to contain hazardous materials, have 
an approved commercial laboratory test the materials for the presence of hazardous materials as approved. Remove, remediate, 
and dispose of any of these materials found to contain hazardous materials. The work required to comply with this section will be 
at the Contractor’s expense if materials are found to contain hazardous materials. Working day charges will not be suspended 
and extensions of working days will not be granted for activities related to handling hazardous material introduced by the 
Contractor. If suspected materials are not found to contain hazardous materials, the Department will   reimburse the Contractor 
for hazardous materials testing and will adjust working day charges if the Contractor can show that this work impacted the critical 
path.  

10.1. Painted Steel Requirements. Coatings on existing steel contain hazardous materials unless otherwise shown on the 
plans. Remove paint and dispose of steel coated with paint containing hazardous materials is in accordance with the following: 

10.1.1. Removing Paint From Steel For contracts that are specifically for painting steel, Item 446, “Field Cleaning and Painting 
Steel” will be included as a pay item. Perform work in accordance with that item. 

For projects where paint must be removed to allow for the dismantling of steel or to perform other work, the Department will 
provide for a separate contractor (third party) to remove paint containing hazardous materials prior to or during the Contract. 
Remove paint covering existing steel shown not to contain hazardous materials in accordance with Item 446, “Field Cleaning and 
Painting Steel.” 

10.1.2. Removal and Disposal of Painted Steel. For steel able to be dismantled by unbolting, paint removal will not be 
performed by the Department. The Department will remove paint, at locations shown on the plans or as agreed, for the 
Contractor’s cutting and dismantling purposes. Utilize Department cleaned locations for dismantling when provided or provide 
own means of dismantling at other locations. 

Painted steel to be retained by the Department will be shown on the plans. For painted steel that contains hazardous materials, 
dispose of the painted steel at a steel recycling or smelting facility unless otherwise shown on the plans. Maintain and make 
available to the Engineer invoices and other records obtained from the facility showing the received weight of the steel and the 
facility name. Dispose of steel that does not contain hazardous material coatings in accordance with federal, state and local 
regulations. 
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10.2. Asbestos Requirements. The plans will indicate locations or elements where asbestos containing materials (ACM) are 
known to be present. Where ACM is known to exist or where previously unknown ACM has been found, the Department will 
arrange for abatement by a separate contractor prior to or during the Contract. Notify the Engineer of proposed dates of 
demolition or removal of structural elements with ACM at least 60 days before beginning work to allow the Department sufficient 
time for abatement.  

The Department of State Health Services (DSHS), Asbestos Programs Branch, is responsible for administering the requirements 
of the National Emissions Standards for Hazardous Air Pollutants, 40 CFR Part 61, Subpart M and the Texas Asbestos Health 
Protection Rules (TAHPR). Based on EPA guidance and regulatory background information, bridges are considered to be a 
regulated “facility” under NESHAP. Therefore, federal standards for demolition and renovation apply.  

The Department is required to notify the DSHS at least 10 working days (by postmarked date) before initiating demolition or 
renovation of each structure or load bearing member shown on the plans. If the actual demolition or renovation date is changed 
or delayed, notify the Engineer in writing of the revised dates in sufficient time to allow for the Department’s notification to DSHS 
to be postmarked at least 10 days in advance of the actual work.  

Failure to provide the above information may require the temporary suspension of work under Article 8.4., “Temporary 
Suspension of Work or Working Day Charges,” due to reasons under the control of the Contractor. The Department retains the 
right to determine the actual advance notice needed for the change in date to address post office business days and staff 
availability.  

10.3. Lead Abatement. Provide traffic control as shown on the plans, and coordinate and cooperate with the third party and the 
Department for managing or removing hazardous materials. Work for the traffic control shown on the plans and coordination 
work will not be paid for directly but will be subsidiary to pertinent Items. 
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Special Provision to Item 7 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities,” of the Standard Specifications is amended with respect to the clauses cited below. 
No other clauses or requirements of this Item are waived or changed. 

Section 7.7.2., “Texas Pollutant Discharge Elimination System (TPDES) Permits and Storm Water Pollution Prevention 
Plans (SWP3),” is voided and replaced by the following: 
 

7.2. Texas Pollution Discharge Elimination System (TPDES) Permits and Storm Water Pollution Prevention Plans 

(SWP3). 

7.2.1. Projects with less than one acre of soil disturbance including required associated project specific locations 

(PSL’s) per TPDES GP TXR 150000. 

No posting or filing will be required for soil disturbances within the right of way. Adhere to the requirements of the 

SWP3. 

7.2.2. Projects with one acre but less than five acres of soil disturbance including required associated PSL’s per 

TPDES GP TXR 150000. 

The Department will be considered a primary operator for Operational Control Over Plans and Specifications as 

defined in TPDES GP TXR 150000 for construction activity in the right of way. The Department will post a small site 

notice along with other requirements as defined in TPDES GP TXR 150000 as the entity of having operational control 

over plans and specifications for work shown on the plans in the right of way. 

The Contractor will be considered a Primary Operator for Day-to-Day Operational Control as defined in TPDES GP 

TXR 150000 for construction activity in the right of way.  In addition to the Department’s actions, the Contractor will 

post a small site notice along with other requirements as defined in TPDES GP TXR 150000 as the entity of having 

day-to-day operational control of the work shown on the plans in the right of way. This is in addition to the Contractor 

being responsible for TPDES GP TXR 150000 requirements for on- right of way and off- right of way PSL’s. Adhere to 

all requirements of the SWP3 as shown on the plans. The Contractor will be responsible for Implement the SWP3 for 

the project site in accordance with the plans and specifications, TPDES General Permit TXR150000, and as directed. 

7.2.3. Projects with 5 acres or more of soil disturbance including required associated PSL’s per TPDES GP TXR 
150000. 

 
The Department will be considered a primary operator for Operational Control Over Plans and Specifications as 

defined in TPDES GP TXR 150000 for construction activities in the right of way. The Department will post a large site 

notice, file a notice of intent (NOI), notice of change (NOC), if applicable, and a notice of termination (NOT) along with 

other requirements per TPDES GP TXR 150000 as the entity having operational control over plans and specifications 

for work shown on the plans in the right of way.   

The Contractor will be considered a primary operator for Day-to-Day Operational Control as defined in TPDES GP TXR 

150000 for construction activities in the right of way. In addition to the Department’s actions, the Contractor shall file a 

NOI, NOC, if applicable, and NOT and post a large site notice along with other requirements as the entity of having 

day-to-day operational control of the work shown on the plans in the right of way. This is in addition to the Contractor 
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being responsible for TPDES GP TXR 150000 requirements for on- right of way and off- right of way PSL’s.  Adhere to 

all requirements of the SWP3 as shown on the plans. 
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Special Provision to Item 7 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities” of the Standard Specifications is amended with respect to the clauses cited below. 
No other clauses or requirements of this Item are waived or changed. 

Section 19.1., Minimum Wage Requirements for Federally Funded Contracts. The second paragraph is voided and replaced 
by the following: 

Submit electronic payroll records to the Engineer using the Department’s payroll system. 

Section 19.2., Minimum Wage Requirements for State Funded Contracts. The second paragraph is voided and replaced by 
the following: 

Submit electronic payroll records to the Engineer using the Department’s payroll system. 



007-010 

1 - 1 09-17 
OTU 

 

Special Provision to Item 7 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities,” of the Standard Specifications is amended with respect to the clauses cited below. 
No other clauses or requirements of this Item are waived or changed. 

 Section 7.2.4., “Public Safety and Convenience.” The first paragraph is deleted and replaced by the following. 

Ensure the safety and convenience of the public and property as provided in the Contract and as directed. Keep existing 
roadways open to traffic or construct and maintain detours and temporary structures for safe public travel. Manage construction 
to minimize disruption to traffic. Maintain the roadway in a good and passable condition, including proper drainage and provide 
for ingress and egress to adjacent property. 

If the construction of the project requires the closing of a highway, as directed, coordinate the closure with the Engineer and work 
to ensure all lanes and ramps possible are available during peak traffic periods before, during, and after significant traffic 
generator events to avoid any adverse economic impact on the municipalities during: 

 dates or events as shown on the plans, and 

 other dates as directed. 
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Special Provision to Item 007 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities,” of the Standard Specifications is amended with respect to the clauses cited below. 

Section 2.6., “Barricades, Signs, and Traffic Handling,” the first paragraph is voided and replaced by the following: 

2.6. Barricades, Signs, and Traffic Handling. Comply with the requirements of Item 502 “Barricades, Signs, and 
Traffic Handling,” and as directed. Provide traffic control devices that conform to the details shown on the 
plans, the TMUTCD, and the Department’s Compliant Work Zone Traffic Control Device List maintained by 
the Traffic Safety Division. When authorized or directed, provide additional signs or traffic control devices not 
required by the plans. 

Section 2.6.1., “Contractor Responsible Person and Alternative,” is voided and replaced by the following: 

2.6.1. Contractor Responsible Person and Alternative. Designate in writing, a Contractor’s Responsible Person 
(CRP) and an alternate to be the representative of the Contractor who is responsible for taking or directing 
corrective measures regarding the traffic control. The CRP or alternate must be accessible by phone 24 hr. per 
day and able to respond when notified. The CRP and alternate must comply with the requirements of Section 
2.6.5., “Training.” 

Section 2.6.2, “Flaggers,” the first paragraph is voided and replaced by the following: 

2.6.2. Flaggers. Designate in writing, a flagger instructor who will serve as a flagging supervisor and is responsible 
for training and assuring that all flaggers are qualified to perform flagging duties. Certify to the Engineer that 
all flaggers will be trained and make available upon request a list of flaggers trained to perform flagging 
duties. 

Section 2.6.5, “Training,” is voided and replaced by the following: 

2.6.5. Training. Train workers involved with the traffic control using Department-approved training as shown on the 
“Traffic Control Training” Material Producer List. 

Coordinate enrollment, pay associated fees, and successfully complete Department-approved training or 
Contractor-developed training. Training is valid for the period prescribed by the provider. Except for law 
enforcement personnel training, refresher training is required every 4 yr. from the date of completion unless 
otherwise specified by the course provider. The Engineer may require training at a frequency instead of the 
period prescribed based on the Department’s needs. Training and associated fees will not be measured or 
paid for directly but are considered subsidiary to pertinent Items. 

Certify to the Engineer that workers involved in traffic control and other work zone personnel have been 
trained and make available upon request a copy of the certification of completion to the Engineer. Ensure the 
following is included in the certification of completion: 

 name of provider and course title, 

 name of participant, 

 date of completion, and 

 date of expiration. 
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Special Provision to Item 7 

Legal Relations and Responsibilities 

 

Item 7, “Legal Relations and Responsibilities” of the Standard Specifications is amended with respect to the clauses cited below. 
No other clauses or requirements of this Item are waived or changed. 

Article 7.20., “Security Incidents,” is added. 

20.1. Reporting of Security Incidents. Immediately notify the Department’s Cyber Security Operations Center 
(CSOC) via the Report Cybersecurity Incident Page on www.txdot.gov, of any potential cybersecurity incident 
or breach involving Department data. A breach of system security is the unauthorized acquisition of 
computerized data that compromises the security, confidentiality, or integrity of sensitive personal information 
maintained by a person, including data that is encrypted if the person accessing the data has the key 
required to decrypt the data. 

20.2. Liability for costs incurred. The Department reserves the right to hold the Contractor liable for all costs 
incurred by the Department to resolve a security incident introduced by the Contractor, their Subcontractors, 
or their Suppliers.  
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Special Provision to Item 8 
Prosecution and Progress 
 
Item 8, “Prosecution and Progress” of the Standard Specification is amended with respect to the clauses cited below.  No other 
clauses or requirements of this Item are waived or changed. 
 
Article 8.2., “Subcontracting,” is supplemented by the following paragraph, which is added as paragraph six to this article: 
 
The Contractor certifies by signing the Contract that the Contractor will not enter into any subcontract with a subcontractor that is 
not registered in the Department of Homeland Security’s (DHS) E-Verify system. Require that all subcontractors working on the 
project register and require that all subcontractors remain active in the DHS E-Verify system until their work is complete on the 
project. 
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Special Provision to Item 8 

Prosecution and Progress 

 

Item 8, “Prosecution and Progress” of the Standard Specifications is amended with respect to the clause cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 8.7.2., “Wrongful Default,” is revised and replaced by the following: 

If it is determined after the Contractor is declared in default, that the Contractor was not in default, the rights and obligations of all 
parties will be the same as if termination had been issued for the convenience of the public as provided in Article 8.8 
“Termination of Contract.” 
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Special Provision to Item 8 

Prosecution and Progress 

 

Item 8, “Prosecution and Progress,” of the Standard Specifications, is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 8.6., “Failure to Complete Work on Time,” is supplemented by the following: 

 8.6.1.  Lane Closure Assessment Fees. 

Monetary assessment, as shown on the plans, will be made against the Contractor for any lane closure or 
obstruction that overlaps into the peak hour traffic for each time increment defined on the plans or portion 
thereof, per lane, regardless of the length of lane closure or obstruction. 

8.6.1.1.  Definition of Terms. For this Contract, the following definitions apply: 

8.6.1.1.1. Time increment. Any continuous defined increment of time period or portion thereof for a period beginning 
at that point when lanes are closed or obstructed by the Contractor’s operations. 

8.6.1.1.2. Assessment Fee. The amount shown on the proposal for each defined time increment, representing the 
average cost of interference and inconvenience to the road user for each lane closed or obstructed during 
peak hour traffic. The Engineer may allow a proportional fee assessment for closures that do not involve an 
entire defined time increment. 

8.6.1.1.3. Closure or Obstruction. When the Contractor’s operations result in a reduced lane width of the travel way 
or shoulder less than that specified on the plan documents. 

8.6.1.1.4. Peak Hour Traffic Times. Schedule of days and times described in the General Notes, when lane closures 
or obstructions are not allowed. 

8.6.1.2. Fee Calculation and Collection. The assessment fee will be deducted from the amount due to the 
Contractor on the monthly construction estimate, and thus retained by the Department. The Engineer will 
determine the time of overlap of lane closures or obstructions for calculating the assessment fee. The 
assessment fee is based on road user costs and is assessed not as a penalty, but for added expense 
incurred by the traveling public. 
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Special Provision to Item 8 
Prosecution and Progress 
 

Item 8, “Prosecution and Progress” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 3., “Computation of Contract Time for Completion.” The second paragraph is voided and replaced by the following: 

The development of the conceptual time determination is intended to establish the number of working days on the Contract.  
Upon request, the Engineer will provide the conceptual time determination schedule to the Contractor for informational purposes 
only. The schedule assumes generic resources, production rates, sequences of construction, and average weather conditions 
based on historic data. Schedule labor, equipment, procurement of materials, subcontractor work, and all other necessary means 
to prosecute the work within the number of working days specified by the Contract. 
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Special Provision to Item 009 

Measurement and Payment 

 

Item 009 “Measurement and Payment” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Article 9.5., “PROGRESS PAYMENTS” is supplemented with the following: 

It is the Department’s desire to pay a Contractor for work through the last working day of the month; however, the use of early 
cut-off dates for monthly estimates and MOH is a project management practice to manage workload at the Area Office level. 
Approval for using early cut-off dates is at the District’s discretion. The earliest cut-off date for estimates is the 25th of the month. 

Article 9.6., “PAYMENT FOR MATERIAL ON HAND (MOH)” first paragraph is amended as follows: 

If payment for MOH is desired, request compensation for the invoice cost of acceptable nonperishable materials that have not 
been used in the work before the request, and that have been delivered to the work location or are in acceptable storage places. 
Nonperishable materials are those that do not have a shelf life or whose characteristics do not materially change when exposed 
to the elements. Include only materials that have been sampled, tested, approved, or certified, and are ready for incorporation 
into the work. Only materials which are completely constructed or fabricated on the Contractor’s order for a specific Contract and 
are so marked and on which an approved test report has been issued are eligible. Payment for MOH may include the following 
types of items: concrete traffic barrier, precast concrete box culverts, concrete piling, reinforced concrete pipe, and illumination 
poles. Any repairs required after fabricated materials have been approved for storage will require approval of the Engineer before 
being made and will be made at the Contractor’s expense. Include only those materials and products, when cumulated under an 
individual item or similar bid items, that have an invoice cost of at least $1,000 in the request for MOH payment (e.g. For MOH 
eligibility, various sizes of conductor are considered similar bid items and may be cumulated to meet the threshold; for small 
roadside signs, the sign supports, mounting bolts, and the sign face is considered one bid item or similar bid items for more than 
one pay item for sign supports.) Requests for MOH are to be submitted at least two days before but not later than the estimate 
cutoff date unless otherwise agreed. If there is a need to request MOH after the established cut-off date, the district can make 
accommodation as the need arises. This needed accommodation is to be the exception, though, and not the rule.  
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Special Provision to Item 9 

Measurement and Payment 

 

Item 9, “Measurement and Payment” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Section 9.7.1.4.3., “Standby Equipment Costs,” is voided and replaced by the following: 

7.1.4.3. Standby Equipment Costs. Payment for standby equipment will be made in accordance with Section 
9.7.1.4., “Equipment,” except that the 15% markup will not be allowed and that:  

Section 7.1.4.3.1., “Contractor-Owned Equipment,” is voided and replaced by the following: 

7.1.4.3.1. Contractor-Owned Equipment. For Contractor-owned equipment: 

 Standby will be paid at 50% of the monthly Equipment Watch rate after the regional and age adjustment 

factors have been applied. Operating costs will not be allowed. Calculate the standby rate as follows. 

Standby rate = (FHWA hourly rate - operating costs) × 50% 

 If an hourly rate is needed, divide the monthly Equipment Watch rate by 176. 

 No more than 8 hr. of standby will be paid during a 24-hr. day period, nor more than 40 hr. per week. 

 Standby costs will not be allowed during periods when the equipment would have otherwise been idle. 
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Special Provision to Item 132 

Embankment 

 

Item 132, “Embankment” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses or 
requirements of this Item are waived or changed. 

Article 132.2., “Materials”, is supplemented with the following: 

 Type E. Cement stabilized material consisting of Type CS select backfill meeting the requirements of Section 
423.2.4.2.Table 2. Select Backfill Gradation Limits and hydraulic cement meeting 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.  

Article 132.2., “Materials”, the last paragraph is voided and not replaced. 

Section 132.3.3, “Embankments Adjacent to Culverts and Bridges”, is voided and replaced by the following: 

132.3.3. Embankments Adjacent to Culverts and Bridges.  Except as noted below, in Section 132.3.4, compact 
embankments adjacent to culverts, under bridge approach slabs, and adjacent to abutments where using Wide Flange Terminal 
Anchorage systems but not cement stabilized embankment, in accordance with Item 400, “Excavation and Backfill for 
Structures.” 

Section 132.3.4., “Compaction Methods”, the first paragraph is supplemented by the following: 

When cement stabilized backfill embankment, reinforced volume embankment, retaining wall foundation improvements, or 
embankment foundation improvements are shown on the plans, compact each layer to the required density, in accordance with 
Section 276.4.3, “Compaction.” 

Article 132.3., “Construction”, is supplemented with the following:  

Section 132.3.7 Cement Stabilized Backfill Embankment (CSBE). Provide Type E material for cement stabilized backfill 
embankment. Place CSBE for embankments, retaining wall foundation improvements, embankment foundation improvements 
and backfill material placed between the reinforced volume of retaining walls in accordance with the requirements of Section 
423.2.4.4, “Cement Stabilized Backfill” at the locations shown on the plans or as directed. 

Article 132.5., “Payment”, the first paragraph is voided and replaced by the following: 

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 “Embankment (Final),” “Embankment (Original),” or “Embankment (Vehicle),” of the 
compaction method and type specified. Where Cement Stabilized Backfill Embankment (CSBE) is shown on the plans, it will be 
paid for at the unit price bid for “Embankment (Final) (CSBE)”, “Embankment (Final)(CSBE)(Retaining Wall Foundation 
Improvement),” “Embankment (Final)(CSBE)(Embankment Foundation Improvement),” or “Embankment (Final)(CSBE) 
(Reinforced Volume of Retaining Walls) of the compaction method and type shown on the plans. When the embankment 
adjacent to the cement stabilized reinforced volume is not cement stabilized, the cement stabilized reinforced volume will be paid 
as “Embankment (Final)” of the compaction method and type shown on the plans. This price is full compensation for all cement, 
cement treatment and stabilization, furnishing embankment, hauling, placing, compacting, curing, finishing, and reworking; 
disposal of waste material; and equipment, labor, tools, and incidentals. 
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Special Provision to Item 247 

Flexible Base 

 

Item 247, “Flexible Base,” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses or 
requirements of this Item are waived or changed. 

Section 247.2.1., “Aggregate.” This Section is voided and replaced by the following. 

Furnish aggregate of the type and grade shown on the plans and meeting the requirements shown in 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 cement, emulsion, foamed asphalt, or lime, to modify aggregates to meet the requirements of Table 1, unless 
otherwise shown on the plans. 

Unless otherwise shown on the plans, the unconfined compressive strength is waived when the flexible base material meets the 
#200 sieve requirement. 

Table 1 
Material Requirements 

 

 

 

 

 

 

 

 

 

 

 

 

Section 247.2.1.2.4., “Type D.” The third sentence is voided and replaced by the following. 

Crushed concrete must meet the requirements in Section 247.2.1.3., “Recycled Material,” and be managed in a way to provide 
for uniform quality. 

Section 247.2.1.3., “Recycled Material.” This Section is voided and replaced by the following. 

Property Test Method Grade 1–23 Grade 3 Grade 4 Grade 53 

Master gradation sieve size 
(cumulative % retained) 

Tex-110-E 

– – 

As shown on 
the plans 

– 

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 65–90 50–85 70–90 

#2001, 2 85–95 – – 

Liquid limit, % Max Tex-104-E 40 40 35 

Plasticity index, Max 

Tex-106-E 

10 12 10 

Plasticity index, Min 
As shown on 

the plans 
As shown on 

the plans 
As shown on 

the plans 

Wet ball mill, % Max 

Tex-116-E 

40 – 40 

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

20 
– 

20 

Min compressive strength2, psi 

Tex-117-E 

– – – 

lateral pressure 0 psi 35 – – 

lateral pressure 3 psi – – 90 

lateral pressure 15 psi 175 – 175 

1. The #200 sieve test is only required to meet the waiver of the unconfined compressive strength. The #200 sieve 
test requirement is only applicable to stockpile samples from Section 247.2.4. 

2. Compressive strength and #200 sieve test requirements are waived when the flexible base is mixed with or without 
existing material and treated with cement, emulsion, foamed asphalt, or lime, unless otherwise shown on the 
plans.  

3. Grade 3 may be substituted for Grade 1–2 or Grade 5 when the flexible base is mixed with or without existing 
material and treated with cement, emulsion, foamed asphalt, or lime, as approved. The Grade 3 flexible base must 
meet the wet ball mill requirements of Grade 1–2 or Grade 5.  
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Reclaimed asphalt pavement (RAP) and other recycled materials may be used as shown on the plans. Request approval to 
blend two or more sources of recycled materials. When RAP is allowed, do not exceed 20% RAP by weight, unless otherwise 
shown on the plans. The percentage limitations for other recycled materials are as shown on the plans. 

Provide recycled materials, other than RAP, that have a maximum sulfate content of 3,000 ppm when tested in accordance with 
Tex-145-E. Certify accordance with DMS-11000, “Evaluating and Using Nonhazardous Recyclable Materials Guidelines.” In 
addition, recycled materials must be free of reinforcing steel and other objectionable material and have at most 1.5% deleterious 
material when tested in accordance with Tex-413-A. The liquid limit, plasticity index, wet ball mill, and compressive strength for 
all recycled materials are waived. When using RAP, crush RAP so that 100% passes the 2-in. sieve and does 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. The final product must meet the requirements shown in Table 1 for the grade specified, except when the Department 
requires a specific amount of Department-furnished RAP be added to the blend, unless otherwise shown on the plans. 

The Contractor is responsible for uniformly blending the recycled material with the flexible base material to build a stockpile to 
meet the percentages required. Any Contractor-furnished surplus of recycled materials must remain the property of the 
Contractor. Remove Contractor-owned recycled materials from the project, and dispose of them in conformance with federal, 
state, and local regulations before project acceptance. 

Section 247.2.4., “Stockpile Approval.” This Section is added. 

Stockpile is approved when the Engineer’s test results meet the material requirements shown in Table 1. 

Section 247.2.4.1., “Sampling.” This Section is added. 

The Contractor and the Engineer will sample flexible base from completed stockpiles in accordance with Tex-100-A. Personnel 
conducting sampling must be certified by the Department-approved soils and base certification program. 

Sampling stockpiles may be located at the production site or at the project location. The Contractor must witness the Engineer’s 
sampling and sample the stockpile for their own testing, and label as deemed necessary. 

Sample the stockpile for the Engineer as shown on the plans. When the Contractor samples the stockpile for the Engineer, the 
Engineer will witness the sampling of material designated for the Engineer and the Materials and Tests Division (MTD). The 
Engineer will label their sampling containers as “Engineer” and “MTD,” or as deemed necessary. 

The Engineer will take immediate possession of the sample containers for the Engineer and MTD. The Engineer will maintain 
custody of the samples until all testing and reporting are completed. 

Section 247.2.4.2., “Referee Testing.” This Section is added. 

Referee testing is applicable for stockpile testing only. MTD is the referee laboratory. MTD may designate a laboratory from the 
Department’s MPL for Commercial Laboratories Approved for Flexible Base Referee Requests as the referee laboratory as 
deemed necessary. The designated laboratory must not perform any testing under this Item for the Engineer or Contractor. 

The Contractor may request referee testing when the Engineer’s test results fail to meet any of the material requirements shown 
in Table 1 and when the Contractor’s sample from Section 247.2.4.1., “Sampling,” for the same failing Department test passes. 
The tests must be performed by a laboratory on the Department’s MPL for Commercial Laboratories Approved for Flexible Base 
Referee Requests. Submit the request by email within 5 working days after receiving failing test results from the Engineer. 
Include completed test reports passing the applicable requirements shown in Table 1 in the email. 

Record and submit completed test reports electronically on Department-provided templates in their original format meeting the 
applicable material requirements shown in Table 1. Use Department-provided templates to record and calculate all test data. The 
Engineer and the Contractor will provide any available test results to the other party when requested. 

Section 247.4.3., “Compaction.” The first paragraph is voided and replaced by the following. 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
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Compact using density control unless otherwise shown on the plans. Multiple lifts are permitted as 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.” Maintain moisture during compaction within ±2.0% of the optimum moisture content as determined in accordance 
with Tex-113-E. 

Section 247.4.3.2., “Density Control.” This Section is voided and replaced by the following. 

Compact to at least 100% of the maximum dry density and within ±2.0% of the optimum moisture content as determined in 
accordance with Tex-113-E, unless otherwise shown on the plans. Provide the Engineer with the beginning and ending station 
numbers of the area completed for testing. The Engineer will determine roadway density and moisture content of completed 
sections in accordance with Tex-115-E, Part I. The Engineer will determine random locations for testing in accordance with 
Tex-115-E, Part IV. Do not achieve density by drying the material after compaction. 

When the density is less than 100% of the maximum dry density, the Engineer may perform additional testing to determine the 
extent of the area to correct. The Engineer may accept the section if no more than one of the five most recent density tests is 
below the specified density and the failing test is no more than 3 pcf below the specified density. 

Section 247.4.3.3., “Miscellaneous and Small Areas.” This Section is added. 

Miscellaneous areas are those that typically involve handwork or discontinuous paving operations, such as temporary detours, 
driveways, mailbox turnouts, crossovers, gores, spot level-up areas, and other similar areas. Miscellaneous and small areas are 
not subject to random sampling procedure but may be tested as directed. 

Section 247.4.6., “Ride Quality.” This Section is voided and replaced by the following. 

Measurement of ride quality only applies to the final travel lanes that receive a one- or two-course surface treatment for the final 
riding surface, unless otherwise shown on the plans. Measure the ride quality of the base course either before or after the 
application of the prime coat, as directed, and before placement of the surface treatment. Use a certified profiler operator on the 
Department’s MPL. When requested, furnish the Engineer with documentation for the person certified to operate the profiler. 

Provide all profile data to the Engineer in electronic data files within 3 days of measuring the ride quality 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 with an average international roughness index (IRI) value greater than 100 in. per mile 
to an IRI value of 100 in. per mile or less, unless otherwise shown on the plans. Re-profile and correct sections that fail to 
maintain ride quality before the placement of the surface treatment, as directed. Unless ride deterioration is due to environmental 
impact, traffic, or other incidents outside the Contractor’s control, perform this work at no additional expense to the Department, 
as approved. 
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Special Provision to Item 300 

Asphalt, Oils, and Emulsions 

 

Item 300, “Asphalt, Oils, and Emulsions” of the Standard Specifications is replaced by Special Specification 3096, “Asphalts, 
Oils, and Emulsions.” All Item 300 Special Provisions are no longer available, beginning with the April 2022 letting. 

https://ftp.dot.state.tx.us/pub/txdot-info/cmd/cserve/specs/2014/spec/ss3096.pdf
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Special Provision to Item 302 

Aggregates for Surface Treatments 

 

Item 302, “Aggregates for Seal Coats,” of the Standard Specifications, is hereby amended with respect to the clauses cited 
below, and no other clauses or requirements of this Item are waived or changed hereby. 

Section 2.1., “Aggregate.” Tables 2 and 3 are voided and replaced by the following. 

Table 2 
Aggregate Gradation Requirements (Cumulative % Retained1) 

Sieve 

Grade  

1 2 3S2 3 4S2 4 5S2 5 

   Non-
Lightweight 

Lightweight     

1" - - - - - - - - - 

7/8" 0–2 0 - - - - - - - 

3/4" 20–35 0–2 0 0 0 - - - - 

5/8" 85–100 20–40 0–5 0–5 0–2 0 0 - - 

1/2" - 80–100 55–85 20–40 10–25 0–5 0–5 0 0 

3/8" 95–100 95–100 95–100 80–100 60–80 60–85 20–40 0–5 0–5 

1/4" - - - 95–100 95–100 - - 65–85 - 

#4 - - - - - 95–100 95–100 95–100 50–80 

#8 99–100 99–100 99–100 98–100 98–100 98–100 98–100 98–100 98–100 
1. Round test results to the nearest whole number. 
2. Single-size gradation. 

Table 3 
Aggregate Quality Requirements 

Property Test Method 
Requirement1  

Minimum Maximum 

SAC  AQMP As shown on the plans 

Deleterious Material2, % Tex-217-F, Part I - 2.0 

Decantation, % Tex-406-A - 1.5 

Flakiness Index, % Tex-224-F - 17 

Gradation Tex-200-F, Part I Table 2 Requirements 

Los Angeles Abrasion, % Tex-410-A - 35 

Magnesium Sulfate Soundness, 
5 Cycle, % 

Tex-411-A - 25 

Micro-Deval Abrasion, %  Tex-461-A Note 3 

Coarse Aggregate Angularity4, 
2 Crushed Faces, % 

Tex-460-A, Part I 85 - 

Additional Requirements for Lightweight Aggregate  

Dry Loose Unit Wt., lb./cu. ft.  Tex-404-A 35 60 

Pressure Slaking, % Tex-431-A - 6.0 

Freeze-Thaw Loss, % Tex-432-A - 10.0 

Water Absorption, 24hr., % Tex-433-A - 12.0 

1. Material requirements are listed below, unless otherwise shown on the plans. 
2. Not required for lightweight aggregate. 
3. Used to estimate the magnesium sulfate soundness loss in accordance with Section 2.1.1. 

4. Only required for crushed gravel. 

 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit224.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
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/400-A_series/pdfs/cnn404.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn431.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn432.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn433.pdf
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Section 2.1.1., “Micro-Deval Abrasion,” is added. 

The Engineer will perform a minimum of one Micro-Deval abrasion test in accordance with Tex-461-A for each coarse aggregate 
source per project that has a Rated Source Soundness Magnesium (RSSM) loss value greater than 15 as listed in the BRSQC. 
The Engineer may waive all Micro-Deval testing based on a satisfactory test history of the same aggregate source. 

The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when tested, using the 
following formula. 

Mgest. = (RSSM)(MDact./RSMD) 

where: 
Mgest. = magnesium sulfate soundness loss 
MDact. = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate soundness loss 
specified, the coarse aggregate source will not be allowed for use unless otherwise approved by the Engineer. The Engineer 
may require additional testing before granting approval. 

Section 2.2., “Precoating.” The third paragraph is voided and replaced by the following. 

The Engineer retains the right to remove precoat material from aggregate samples in accordance with Tex-210-F, or as 
recommended by the Construction Division, and test the aggregate to verify compliance with Table 2 and Table 3 requirements. 
Gradation testing may be performed with precoat intact. 

Section 2.3., “Sampling,” is added. 

Personnel who conduct sampling and witnessing of sampling must be certified by the Department-approved certification 
program. Supply the Engineer with a list of certified personnel and copies of their current certificates before beginning 
construction and when personnel changes are made. At any time during the project, the Engineer may perform production tests 
as deemed necessary in accordance with Item 5, “Control of the Work.” 

The Engineer will sample aggregate from stockpiles located at the production site, intermediate distribution site, or project 
location in accordance with Tex-221-F, Section 3.2.3. The Engineer will split each sample into 2 equal portions in accordance 
with Tex-200-F, Section 3.3, and label these portions “Engineer” and “Contractor” or “Supplier.” Witness the sampling and 
splitting, and take immediate possession of the samples labeled “Contractor” or “Supplier”. 

Section 2.4., “Reporting and Responsibilities,” is added. 

The Engineer will provide test results to the Contractor and Supplier within 10 working days from the date the stockpile was 
sampled for sources listed on the Department’s Bituminous Rated Source Quality Catalog (BRSQC), unless otherwise directed. 
The Engineer will provide test results for the LA Abrasion (Tex-410-A) and Magnesium Sulfate Soundness (Tex-411-A) tests 
within 30 calendar days for sources not listed on the BRSQC, or for sources not meeting the requirements of Section 2.1.1., 
“Micro-Deval Abrasion.” The Engineer will report to the other party within 24 hours when any test result does not meet the 
requirements listed in Table 2 or Table 3. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit210.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
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Special Provision to Item 316 

Seal Coat 

 

Item 316, “Seal Coat” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses or 
requirements of this Item are waived or changed. 

Section 4.8, “Asphalt Placement” is supplemented by the following: 

4.8.5. Collect all samples in accordance with Tex-500-C, “Sampling Bituminous Materials, Pre-Molded Joint Fillers, 
and Joint Sealers” from the distributor and with witness by the Engineer. 

At least once per project, collect split samples of each binder grade and source used.  The Engineer will 
submit one split sample to MTD for testing and retain the other split sample. 

In addition, collect one sample of each binder grade and source used on the project for each production day. 
The Engineer will retain these samples. 

The Engineer will keep all retained samples for one yr., for hot-applied binders and cutback asphalts; or for 
two mo., for emulsified asphalts. The Engineer may submit retained samples to MTD for testing as necessary 
or as requested by MTD. 
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Special Provision to Item 360 
Concrete Pavement 
 

Item 360, “Concrete Pavement” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Section 360.2.1., “Materials,” the third paragraph is voided and replaced by the following: 

For continuously reinforced concrete pavements, use a coarse aggregate with a rated coefficient of thermal expansion of not 
more than 5.5 × 10-6 in./in./°F as listed in the Department’s Concrete Rated Source Quality Catalog. 

Section 360.4.8.3., “Surface Texture,” the second paragraph is voided and replaced by the following: 

A metal-tine texture finish is required unless otherwise shown on the plans. Provide transverse or longitudinal 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. 



420-001 

1 - 1 05-22 
Statewide 

 

Special Provision to Item 420 

Concrete Substructure 

 

Item 420, “Concrete Substructures” of the Standard Specifications is amended with respect to the clause cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 420.6., “Payment.”  The first paragraph is replaced by the following: 

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 class of concrete and element identified and by the special designation when appropriate. 
This price is full compensation for furnishing, hauling, and mixing concrete materials; furnishing, bending, fabricating, splicing, 
welding and placing the required reinforcement; clips, blocks, metal spacers, ties, wire, or other materials used for fastening 
reinforcement in place; placing, finishing, and curing concrete; mass placement controls; applying ordinary surface finish; 
furnishing and placing drains, metal flashing strips, and expansion-joint material; excavation, subgrade preparation; and forms 
and falsework, equipment, labor, tools, and incidentals. 

 

 

 



421-012 

1 - 7 09-23 
Statewide 

 

Special Provision to Item 421 

Hydraulic Cement Concrete 

 

Item 421, “Hydraulic Cement Concrete” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Article 421.2., “Materials,” the second sentence of the first paragraph is voided and replaced by the following. 

Provide aggregates from sources listed in the Department’s Concrete Rated Source Quality Catalog (CRSQC). 

Article 421.2.2., Supplementary Cementing Materials (SCM), is voided and replaced with the following. 

Supplementary Cementitious Materials (SCM). 

 Coal Ash. Furnish sources of fly ash, , Modified fly ash (MFA), harvested coal ash, and Ground Bottom Ash (GBA) 

conforming to DMS-4610, “Coal Ash.” 

 Slag Cement. Furnish Slag Cement in accordance with DMS-4620, “Slag Cement.” 

 Silica Fume. Furnish silica fume in accordance with DMS-4630, “Silica Fume.” 

 Natural Pozzolans. Furnish Natural Pozzolans in accordance with DMS-4635, “Natural Pozzolans.” 

Article 421.3.1.3., “Agitators and Truck and Stationary Mixers,” the first paragraph is voided and replaced by the following. 

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 that the requirements of Tex-472-A are met. 

Article 421.3.1.3., “Agitators and Truck and Stationary Mixers,” is supplemented with the following. 

Truck mixers with automated water and chemical admixture measurement and slump and slump flow monitoring equipment 
meeting the requirement of ASTM C94 will be allowed. Provide data every 6 mo. substantiating the accuracy of slump, slump 
flow, temperature, water, and chemical admixture measurements. The slump measured by the automated system must be within 
1 in. of the slump measured in accordance with Tex-415-A. The concrete temperature measured by the automated system must 
be within 1°F of concrete temperature measured in accordance with Tex-422-A. The Engineer will not use the automated 
measurements for acceptance. 

  

http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4610.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4620.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4630.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4635.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn472.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn415.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn422.pdf
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Article 421.4.2., “Mix Design Proportioning,” Table 8 is voided and replaced by the following. 

 
Table 8 

Concrete Classes 

Class of 

Concrete 

Design 

Strength,1 

Min f′c (psi) 

Max 

w/cm 

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 

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., any coal ash or 
natural pozzolan listed in the 
MPL may be used at a cement 
replacement of 20% to 50%. 

Curb, gutter, curb & gutter, conc. 
retards, sidewalks, driveways, 
back-up walls, anchors, non-
reinforced drilled shafts 

B 2,000 0.60 2–7 
Riprap, traffic signal controller 
foundations, small roadside 
signs, and anchors 

C6 3,600 0.45 1–6 
I, II, I/II, IP, 
IL, IS, IT, V 

1–8 

 Drilled shafts, bridge 
substructure, traffic rail, culverts 
except top slab of direct traffic 
culverts, headwalls, wing walls, 
inlets, manholes, traffic barrier  

E 3,000 0.50 2–5 

I, II, I/II, 

IL, IP, IS, IT, 
V 

1–8 

When the cementitious material 
content does not exceed 
520 lb./cu. yd., any coal ash or 
natural pozzolan listed in the 
MPL may be used at a cement 
replacement of 20% to 50%. 

Seal concrete 

F6 Note7 0.45 2–5 
I, II, I/II, IP, 
IL, IS, IT, V 

 Railroad structures; occasionally 
for bridge piers, columns, bents, 
post-tension members 

H6 Note7 0.45 3–6 
I, II, I/II, III, 

IP, IL, IS, IT, 
V 

1–4, 8 

Mix design options 1-8 allowed 
for cast-in-place concrete and 
the following precast elements 
unless otherwise stated in the 
plans: 
 Bridge Deck Panels, 

 Retaining Wall Systems, 

 Coping, 

 Sound Walls, 

 Wall Columns, 

 Traffic Rail, 

 Traffic Barrier, 

 Long/Arch Span Culverts, 

and 

 precast concrete products 

included in Item 462, 

“Concrete Box Culverts and 

Drains, Item 464, “Reinforced 

Concrete Pipe,”  and Item 

465, “Junction Boxes, 

Manholes, and Inlets.” 

Do not use Type III cement in 
mass placement concrete. 
Up to 20% of blended cement 
may be replaced with listed 
SCMs when Option 4 is used for 
precast concrete. 
Options 6, & 7 allowed for cast-
in-place Class H concrete. 

Precast concrete, post-tension 
members 

S6 4,000 0.45 2–5 
I, II, I/II, IP, 
IL, IS, IT, V 

1–8 
 Bridge slabs, top slabs of direct 

traffic culverts, approach slabs  



421-012 

3 - 7 09-23 
Statewide 

Class of 

Concrete 

Design 

Strength,1 

Min f′c (psi) 

Max 

w/cm 

Ratio 

Coarse 

Aggregate 

Grades2,3,4 

Cement 

Types 

Mix 

Design 

Options 

Exceptions to  

Mix Design Options 
General Usage5 

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., any coal ash or 
natural pozzolan listed in the 
MPL’s may be used   at a 
cement replacement of 20% to 
50%. 

Concrete pavement 

CO6 4,600 0.40 6 

I, II, I/II, IP, 
IL, IS, IT, 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 1-8 

Use a Min cementitious material 
content of 658 lb./cu. yd. of 
concrete. 
Limit the alkali loading to 4.0 
lbs./cu. yd. or less when using 
Option 7. 

Slurry displacement shafts, 
underwater drilled shafts 

K6 Note7 0.40 Note7 
I, II, I/II, III 

IP, IL, IS, IT, 
V 

1-8 

 Note7 

HES Note7 0.45 Note7 
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) 

6,8, 9 

Note10 0.45 Note10 
I, II, I/II, III 

IP, IL, IS, IT, 
V 

1–4, & 8 

Max coal ash replacement for 
Option 3 may be increased to 
50%. 
Up to 20% of a blended cement 
may be replaced with listed 
SCMs for Option 4. 
Do not use Option 8 for precast 
concrete. 

 

“X” 
(SRC) 

6,8, 9 

Note10 0.45 Note10 

I/II, II, IP, IL 
(MS or HS), 
IS, IT (MS or 

HS), V 

1–4, & 7 

When using coal ash, only use 
coal ashes allowed for SRC as 
listed in the Coal Ash MPL. 
Type III-MS may be used where 
allowed. 
Type I, Type IL, and Type III 
cements may be used when 
natural pozzolans are used or 
when coal ashes allowed for 
SRC as listed in the Coal Ash 
MPL are used, and with a Max 
w/cm of 0.40. 
Up to 20% of blended cement 
may be replaced with listed 
SCMs when Option 4 is used for 
precast concrete. 
Use Option 7 for precast 
concrete where allowed. 

 

1. Design strength must be attained within 56 days. 
2. Do not use Grade 1 coarse aggregate except in massive foundations with 4 in. Min 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. Other 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. As shown on the plans or specified. 
8. “X” denotes class of concrete shown on the plans or specified. 
9. (HPC): High Performance Concrete, (SRC): Sulfate Resistant Concrete. 
10. Same as class of concrete shown on the plans. 
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Article 421.4.2.2., “Aggregates,” is supplemented by the following. 

Use the following equation to determine if the aggregate combination meets the sand equivalency requirement when blending 
fine aggregate or using an intermediate aggregate: 

( ) ( ) ( )
%80

100

2211 
++ iaia PSEPSEPSE

 

where: 
SE1 = sand equivalency (%) of fine aggregate 1 
SE2 = sand equivalency (%) of fine aggregate 2 
SEia = sand equivalency (%) 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 

Article 421.4.2.3., Chemical Admixtures,” the second paragraph is voided and replaced with the following. 

Use a 30% calcium nitrite solution when a corrosion-inhibiting admixture is required. Dose the admixture at the rate of gallons of 
admixture per cubic yard of concrete shown on the plans. Use set retarding admixtures, as needed, to control setting time to 
ensure concrete containing corrosion inhibiting admixtures remain workable for the entire duration of the concrete placement. 
Perform setting time testing and slump loss testing during trial batch testing.  

Article 421.4.2.5., “Slump,” the second paragraph is voided and not replaced. Table 9 is voided and replaced with below: 

Table 9 
Placement Slump Requirements 

General Usage 
Placement Slump 

Range,1,2 in. 

Walls (over 9 in. thick), caps, columns, piers  3 – 7 

Bridge slabs, top slabs of direct traffic culverts, approach slabs, concrete overlays, latex-
modified concrete for bridge deck overlays 

3 – 6 

Inlets, manholes, walls (less than 9 in. thick), bridge railing, culverts, concrete traffic barrier, 
concrete pavement (formed) 

4 – 6 

Precast concrete 4 – 9 

Underwater concrete placements 6 – 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, seal concrete, anchors, 
riprap, small roadside sign foundations, concrete pavement repair, concrete repair 

As approved 

1. Max slump values may be increase above these values shown using chemical admixtures, provided the 
admixture treated concrete has the same or lower water-to-cementitious ratio and does not exhibit segregation 
or excessive bleeding. Request approval to increase slump limits in advance for proper evaluation by the 
Engineer.  

2. For fiber reinforced concrete, perform slump before addition of fibers. 

Article 421.4.2.6., “Mix Design Options,” is voided and replaced with the following. 

Option 1. Replace cement with at least the minimum dosage listed in the MPL for the coal ash or natural pozzolan used in the 
mixture. Do not replace more than 50% of the cement. Conduct Option 8 testing as listed on the MPL. 

Option 2. Replace 35% to 50% of the cement with slag cement. 

Option 3. Replace 35% to 50% of the cement with a combination of coal ash, slag cement, natural pozzolan, or at least 3% silica 
fume; however, no more than 10% may be silica fume. 

Option 4. Use Type IP, Type IS, or Type IT cement as allowed in Table 8 for each class of concrete. When replacing blended 
cements with additional SCM’s, the replacement limits in Option 3 will apply to the final cementitious mixture. When using coal 



421-012 

5 - 7 09-23 
Statewide 

ash or natural pozzolans not having a minimum dosage listed in the MPL in the final cementitious mixture, perform Option 8 
testing. 

Option 5. Option 5 is left intentionally blank. 

Option 6. Use a lithium nitrate admixture at a minimum dosage determined by testing conducted in accordance with Tex-471-A. 
Before use of the mix, provide an annual certified test report signed and sealed by a licensed professional engineer, from a 
laboratory listed on the MPL, certified by the Materials and Tests Division as being capable of testing according to Tex-471-A. 

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  equivalent Ο
2

Na %yd. cu.per cement  lb.
yd.cu.peralkalilb.


=  

In the above calculation, use the maximum cement alkali content reported on the cement mill certificate. 

Option 8. Use Table 10 when deviating from Options 1–3 or when required by the Coal Ash MPL. Perform required testing 
annually and submit results to the Engineer. Laboratories performing ASTM C1260, ASTM C1567, and ASTM C1293 testing 
must be listed on the MPL. Before use of the mix, provide a certified test report signed and sealed by a licensed professional 
engineer demonstrating the proposed mixture in accordance with 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 C1876 test results indicate the uniaxial resistivity of the concrete is 

greater than 15.6 kΩ-cm tested immediately after either of the following curing schedules: 

 Moisture cure specimens 56 days at 73°F. 
 Moisture cure specimens 7 days at 73°F followed by 21 days at 100°F. 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn471.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn471.pdf
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Table 10 

Option 8 Testing and Mix Design Requirements 

S
ce

n
ar

io
 

ASTM C1260 Result 
Testing Requirements for Mix Design Materials  

or Prescriptive Mix Design Options Mix Design  
Fine Aggregate 

Mix Design  
Coarse Aggregate 

A > 0.10% > 0.10% 

Determine the dosage of SCMs needed to limit the 14-day expansion of 
each aggregate1 to 0.10% when tested individually in accordance with 
ASTM C1567.  
 

B 
≤ 0.10% ≤ 0.10% 

Use the Min replacement listed in the Coal Ash MPL, or 
when Option 8 is listed on the MPL, use a Min of 40% coal ash with a 
Max CaO2 content of 25%, or 
use any ternary combination which replaces 35% to 50% of cement.  

≤ 0.10% 
ASTM C1293 1 yr. 
Expansion ≤ 0.04% 

Use a minimum of 20% of any coal ash; or  
Use any ternary combination which replaces 20% to 50% of cement. 

C ≤ 0.10% > 0.10% 

Determine the dosage of SCMs needed to limit the 14-day expansion of 

coarse and intermediate1 aggregate to ≤0.10% when tested individually 

in accordance with ASTM C1567. 

D 

> 0.10% ≤ 0.10% 

Use the Min replacement listed in the Coal Ash MPL, or 
when Option 8 is listed on the MPL, use a Min of 40% coal ash with a 
Max CaO2 content of 25%, or 
use any ternary combination which replaces 35% to 50% of cement.  

> 0.10% 
ASTM C1293 1 yr. 
Expansion ≤ 0.04% 

Determine the dosage of SCMs needed to limit the 14-day expansion of 

each fine aggregate to ≤0.10% when individually tested in accordance 

with ASTM C1567. 

1. Intermediate size aggregates will fall under the requirements of mix design coarse aggregate. 
2. Average the CaO content from the previous ten values as listed on the test certificate. 

Article 421.4.2.7., “Optimized Aggregate Gradation (OAG) Concrete,” the first sentence of the first paragraph is voided and 
replaced by the following.  

The gradations requirements in Table 4 and Table 6 do not apply when OAG concrete is specified or used by the Contractor 
unless otherwise shown on the plans. 

The fineness modulus for fine aggregate listed in Table 5, does not apply when OAG concrete is used,  

Article 421.4.6.2., Delivering Concrete,” the third paragraph is supplemented by the following. 

When truck mixers are equipped with automated water or chemical admixture measurement and slump or slump flow monitoring 
equipment, the addition of water or chemical admixtures during transit is allowed. Reports generated by this equipment must be 
submitted to the Engineer daily. 

Article 421.4.6.2., “Delivering Concrete,” the fifth paragraph is voided and replaced with the following. Begin the discharge of 
concrete delivered in truck mixers within the times listed in Table 14. Concrete delivered after these times, and concrete that has 
not begun to discharge within these times will be rejected.  

Article 421.4.8.3., “Testing of Fresh Concrete,” is voided and replaced with the following.  

Testing Concrete. The Engineer, unless specified in other Items or shown on the plans, will test the fresh and hardened 
concrete in accordance with the following methods: 
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 Slump. Tex-415-A; 
 Air Content. Tex-414-A or Tex-416-A; 
 Temperature. Tex-422-A; 
 Making and Curing Strength Specimens. Tex-447-A; 
 Compressive Strength. Tex-418-A; 
 Flexural Strength. Tex-448-A; and 
 Maturity. Tex-426-A. 

Flexural strength and maturity specimens will not be made unless specified in other items or shown on the plans.  

Concrete with slump less than minimum required after all addition of water withheld will be rejected, unless otherwise allowed by 
the Engineer. Concrete with slump exceeding maximum allowed may be used at the Contractor’s option. If used, Engineer will 
make, test, and evaluate strength specimens as specified in Article 421.5., “Acceptance of Concrete.” Acceptance of concrete 
not meeting air content or temperature requirements will be determined by Engineer. Fresh concrete exhibiting segregation and 
excessive bleeding will be rejected. 

Article 421.4.8.3.1., “Job-Control Testing,” is voided and not replaced. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn415.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn414.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn416.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn422.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn447.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn418.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn448.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn426.pdf
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Special Provision to Item 423 

Retaining Walls 

 

Item 423, “Retaining Walls” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses 
or requirements of this Item are waived or changed. 

Article 423.2.1., “General” is supplemented with the following:  

Construct permanent retaining walls approved for use in accordance with DMS 4800, “Proprietary Earth Retaining Wall System,” 
and on the Approved System list for Concrete Block Retaining Walls Systems and Mechanically Stabilized Earth Panel Type 
Systems. 

Article 423.2.4.2., “Select.” The following sentence will be added to the fifth paragraph: 

When Type CS select fill is used for cement stabilized backfill, the Plasticity Index (PI) as determined by Test Method Tex-106-E 
should not exceed six. 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4800.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
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Special Provision to Item 425 

Precast Prestressed Concrete Structural Members 

 

Item 425, “Precast Prestressed Concrete Structural Members” of the Standard Specifications is amended with respect to the 
clauses cited below. No other clauses or requirements of this Item are waived or changed. 

Section 2.3., “Prestressing Steel.” The first bullet is voided and replaced with the following. 

 Seven-wire steel strand meeting DMS-4500, “Steel Strand, Uncoated Seven-Wire Low Relaxation for Prestressed 
Concrete.” 

Section 2.3., “Prestressing Steel.” The second paragraph is voided and replaced with the following. 

Use 7-wire steel strand produced by a prequalified manufacturer on the list in the Department MPL maintained by the Materials 
and Tests Division. The Department may take samples in accordance with Tex-710-I to verify compliance with specification 
requirements.  

https://ftp.txdot.gov/pub/txdot-info/cst/DMS/4000_series/pdfs/4500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/700-I_series/pdfs/str710.pdf
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Special Provision to Item 426 

Post-Tensioning  

 

Item 426, “Post-Tensioning” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses 
or requirements of this Item are waived or changed. 

Section 2.1., “Prestressing Steel.” The first bullet is voided and replaced with the following. 

 Seven-wire steel strand meeting DMS-4500, “Steel Strand, Uncoated Seven-Wire Low Relaxation for 

Prestressed Concrete,” or 

Section 2.2., “Post-Tensioning System.” The second bulleted item is voided and replaced with the following: 

 Provide pre-packaged grouts in accordance with DMS-4670, “Grouts for Post-Tensioning.” Do not use 

grouts that exceed the manufacturers’ recommended shelf life or 6 mo. after date of manufacture, 

whichever is less. 

Section 4.2., “Required Submittals.” The section is voided and replaced with the following. 

4.2. Required Submittals. Submit information required in this Section for post-tensioned elements, in addition to 
forming and falsework plans required by Item 420, “Concrete Substructures,” and Item 424, “Precast 
Concrete Structural Members (Fabrication).” Include all necessary construction information in these 
submittals for cast-in-place and precast construction including, but not limited to the information required in 
this Section. 

4.2.1. Design Calculations. Provide design procedures, coefficients, allowable stresses, tendon spacing, and 
clearances in accordance with the AASHTO LRFD Bridge Design Specifications and PTI/ASBI M50 unless 
otherwise shown on the plans. Submit enough calculations to support the proposed system and method of 
post-tensioning including friction loss diagrams. When the required jacking force for a particular type of 
tendon, duct, and configuration is furnished on the plans, design calculations are not required except to 
adjust for conditions different from those shown on the plans. 

4.2.2. Post-Tensioning Details. Provide drawings with details that meet the requirements of PTI/ASBI M50 and 
this Specification. 

4.2.3. Grouting Plan. Submit for approval written grouting procedures at least four weeks before the start of the 
element’s construction. Include items required by PTI M55. 

  Include the names of people responsible for PT installation and grouting operations, with the foreman of each 
  grouting crew certified as a PTI Level 2 Bonded PT Field Specialist and ASBI Certified Grouting Technician. 

4.2.4. Stressing Safety Plan. Provide a plan to protect the public, workers, and Department personnel on and 
around the vicinity where post-tensioning operations are occurring. 

  Submit for approval, a detailed safety plan which identifies potential risk associated with post-tensioning  
  operations, including but not limited to: 

 tendon alignment, 

 temporary shoring, 

 ram operations, and  

 stand anchorage. 

https://ftp.txdot.gov/pub/txdot-info/cst/DMS/4000_series/pdfs/4500.pdf
https://ftp.txdot.gov/pub/txdot-info/cst/DMS/4000_series/pdfs/4670.pdf
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Section 4.3., “Design Calculations.” The section is voided and replaced with the following. 

4.3. Packaging, Storing, and Handling of Post-Tensioning Components. Package, store, and handle post-
tensioning steel, grout, duct, and other accessories in accordance with PTI/ASBI M50 and PTI M55 unless 
otherwise indicated. Acceptance and rejection criteria for strand will follow PTI/ASBI M50 and PTI M55. 

  The following exceptions apply: 

 grout storage onsite will be limited to 30 days unless approval by the Engineer is given in advance of 

material delivery, 

 install grout caps and ensure vents are closed at all times so that water and other contaminants cannot 

enter the duct before strand installation, and 

 do not flush ducts at any time. 

Section 4.4., “Packaging, Storing, and Handling of Post-Tensioning Components.” The section is voided and replaced with 
the following. 

4.4. Duct and Prestressing Steel Installation for Post-Tensioning. Follow PTI/ASBI M50 for duct and 
prestressing steel installation procedures and requirements unless otherwise specified. Verify that concrete 
strength requirements on the plans are met for stressing and staged loading of post-tensioned structural 
elements. 

  Stress the tendons within seven days of installing the strand in the ducts unless otherwise approved in  
  advance. Follow the tensioning procedure noted in the approved post-tensioning details. 

Section 4.5., “Duct and Prestressing Steel Installation for Post-Tensioning.” The section is voided and replaced with the 
following. 

4.5. Grouting. Grout in accordance with PTI M55. 

Grout within 14 days of tendon stressing unless otherwise specified or approved. Obtain approval to extend 
the grouting time before stressing tendons. 

  Do not allow the grout temperature to exceed 85°F during mixing and pumping. Do not grout when the  
  ambient temperature is below 35°F. Field-test the grout in accordance with Table 1 during grout installation.  
  Perform field-testing by trained personnel at the Contractor’s expense while witnessed by the Engineer.  
  Pump at the lowest pressure possible that will maintain a continuous flow of grout. 

Table1 
Requirements for Field-Testing of Grout 

Test Frequency Requirement 

Schupak Pressure Bleed Test (ASTM C1741) 1 per day Per DMS-4670 

Fluidity test (Tex-437-A, Method 2) 2 every 2 hr. 
2 min. per day 

per DMS-4670 

Compressive Strength test (3" × 6" cylinders) 1 per day per DMS-4670 

Mud Balance test (Tex-130-E, Part II)1, 2 2 per day per PTI M55 

1. Take one sample from the mixer and one sample from the farthest duct outlet. 
2. Verify wet density is within the range established by the department. 

Section 4.6., “Grouting.” The section is voided and not replaced. 

Article 5., “MEASUREMENT AND PAYMENT.” The section is voided and replaced with the following. 

5.  MEASUREMENT 

This Item will be measured by the each PT element or member. An element or member is defined by one of 
the following individual components. 

 PT Cap 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4670.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn437.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4670.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4670.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi130.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4670.pdf
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 PT Column 
 PT Bent 
 Other elements shown in the plans. 

The PT may extend into other elements which is subsidiary to the main element being post-tensioned.  

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 “PT” for the member type shown on the plans. This 
price is full compensation for submittals, mock-ups, prestressing steel, post-tensioning, ducts, grout fittings, 
grout, end anchorages, bearing plates, equipment, labor, materials, tools, and incidentals. Materials 
furnished for testing will not be paid for directly. 

  Post-tensioning of precast members, tensioned at a fabrication plant, will not be paid for directly but will be  
  subsidiary to pertinent Items. 
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Special Provision to Item 427 

Surface Finishes for Concrete 

 

Item 427, “Surface Finishes for Concrete” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Article 427.2.1 “Coatings,” is supplemented with the following: 

Epoxy Waterproofing. Provide Type X Epoxy per DMS-6100 “Epoxies and Adhesives.”  Match color of coating with Federal 
Standard 595C color 35630, concrete gray, unless otherwise shown on the plans. 

Article 427.4.2.2 “Application,” is supplemented with the following: 

Epoxy Waterproofing. Mix epoxy per manufacturer’s instructions.  Apply the coating on a dry surface at a maximum application 
rate of 100 sq. ft per gallon.  Apply a thin uniform film of mixed epoxy to the substrate by the use of a short nap roller or brush.  
The epoxy may be sprayed following the thinning requirements of the manufacturer.  No more than 15% reduction is permitted.   

Match the color of the applied coating with the color standard shown on the plans.  Apply when ambient temperature is between 
50°F and 100°F. 

Article 427.6 “Payment,” the second paragraph is voided and replaced in its entirety with: 

When a surface finish for concrete is specified as a pay item, 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 “Adhesive Grout Finish,” “Concrete 
Paint Finish,” “Opaque Sealer Finish,” “Silicone Resin Paint Finish,” “Epoxy Waterproof Finish,” or “Blast Finish.” This price is full 
compensation for materials; cleaning and preparing surfaces; application of materials; and equipment, labor, tools, and 
incidentals. 

 

 

 

 

 

 

 

 

 

 

  

https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/6000_series/pdfs/6100.pdf
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Special Provision to Item 440 
Reinforcement for Concrete 
 

Item 440, “Reinforcement for Concrete,” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Article 440.2., “Materials,” is supplemented with the following. 

2.7. Welded Deformed Bar Mat Reinforcement. Provide welded deformed bar mats in accordance with 
ASTM A184 except as otherwise noted in this Specification. Fabricate welded bar mats from deformed steel 
bars in accordance with ASTM A706 by securely connecting every intersection with a process of electrical 
resistance welding that employs the principle of fusion combined with pressure. The bars must be assembled 
by automatic machines or by other suitable mechanical means that will assure accurate spacing and 
alignment of all bars of the finished product. 

2.14. Zinc-Coated, Hot-Dip Galvanized Class I or Class II Steel Reinforcement. Provide zinc-coated, hot-dip 
galvanized Class I or Class II steel reinforcement in accordance with ASTM A767, Grade 60 or Grade 75, 
when shown on the plans and as allowed. 

2.15. Continuously Hot-Dip Galvanized Reinforcement (CGR). Provide CGR in accordance with ASTM A1094 
steel reinforcement, Grade 60 or Grade 75, when shown on the plans and as allowed. 

Section 440.2.1., “Approved Mills.” The second paragraph is voided and not replaced. 

Section 440.2.5., “Weldable Reinforcing Steel,” is supplemented with the following. 

All welding operations must be performed before hot-dip galvanizing. 

Section 440.2.8., “Mechanical Couplers,” is voided and replaced with the following. 

Use couplers of the type specified in DMS-4510, “Mechanical Couplers for Reinforcing Steel,” Section 4510.6.1., “General 
Requirements,” when mechanical splices in reinforcing steel bars are shown on the plans. 

Furnish only couplers pre-qualified in accordance with DMS-4510, “Mechanical Couplers for Reinforcing Steel.” Ensure 
sleeve-wedge type couplers are not used on coated reinforcing. Sample mechanical couplers in accordance with Tex-743-I for 
testing before use on individual projects. Test the mechanical couplers for every project in which mechanical couplers are used 
in accordance with Tex-744-I. Furnish couplers only at locations shown on the plans. 

Furnish couplers for stainless reinforcing steel with the same alloy designation as the reinforcing steel. 

Provide hot-dip or mechanically galvanized couplers when splicing galvanized reinforcing or CGR. 

Section 440.2.11., “Low Carbon/Chromium Reinforcing Steel.” The first sentence is voided and replaced by the following. 

Provide deformed steel bars in accordance with ASTM A1035, Grade 100, Type CS, when low-carbon, chromium-reinforcing 
steel is required on the plans. Type CM will be permitted only if specified on the plans. 

Section 440.3.1., “Bending,” is supplemented with the following. 

Do not bend hot-dip galvanized reinforcement. Only minor positioning adjustments are permitted. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4510.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4510.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/700-I_series/pdfs/str743.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/700-I_series/pdfs/str744.pdf
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Bending of CGR is permitted after galvanizing.   

Section 440.3.5., “Placing.” The following will be added to the fourth paragraph. 

Use Class 1 or Class 1A supports with CGR. Provide epoxy- or plastic-coated tie wires and clips for use with epoxy-coated 
reinforcing steel. 

Section 440.3.6.3., “Repairing Coating,” is supplemented with the following: 

Repair damaged galvanized surfaces in accordance with Section 445.3.5.2., “Repair Processes.” 
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Special Provision to Item 441 
Steel Structures 
 

Item 441, “Steel Structures” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses 
or requirements of this Item are waived or changed. 

Section 441.2.2., Approved Electrodes and Flux-Electrode Combinations,” is voided and replaced with the following: 

Use only electrodes and flux-electrode combinations conforming to AWS A5 specifications, and pertinent classifications for the 
applicable welding processes. When requested, submit a current Certificate of Conformance (COC) containing all test results as 
required by the applicable AWS A5 specification and welding code. Provide proof of Buy America compliance for welding 
consumables when requested. For bridge main member fabrication, submit the COC annually.  

Section 441.2.3., “High-Strength Bolts,” is revised and replaced by the following:  

Use fasteners that meet Item 447, “Structural Bolting.” Use galvanized fasteners on field connections of bridge members when 
ASTM F3125-Grade A325 bolts are specified, and steel is painted.  

Section 441.3.1.5.1., “Plants,” The second and third paragraphs are voided and replaced with the following:  

Fabrication plants that produce the following non-bridge steel members must be approved in accordance with DMS-7380, “Steel 
Non-Bridge Member Fabrication Plant Qualification.”  
 Item 610, “Roadway Illumination Poles” 
 Item 613, “High Mast Illumination Poles” 
 Item 614, “High Mast Rings and Support Assemblies” 
 Item 650, “Overhead Sign Support Structures”  
 Item 654, “Sign Walkways”  
 Item 686, “Traffic Signal Poles” 
 Special Specification 6064, “Intelligent Transportation System (ITS) Poles.”  

The Materials and Tests Division (MTD) maintains a list of approved non-bridge fabrication plants on the Department MPL that 
produce these members.  

Section 441.3.1.6.1., “Erection Drawings,” the third paragraph is voided and replaced with the following:  

Perform erection engineering evaluation of the structural adequacy and stability of constructing the bridge system for each step 
of the steel erection.  

Section 441.3.1.5.3., “Nondestructive Testing (NDT),” is voided and replaced with the following: 

Personnel performing NDT must be qualified in accordance with the applicable AWS code and the employer’s Written Practice. 
Level III personnel who qualifies Level I and Level II technicians must be certified by ASNT for which the NDT Level III is 
qualified. In addition, NDT technicians must pass hands-on tests that MTD administers. This will remain current provided they 
continue to perform testing on Department materials as evidenced by test reports requiring their signature. A technician who fails 
any of the hands-on tests must wait 3 mo. or as approved otherwise before retesting. Qualification to perform NDT will be 
revoked when the technician’s employment is terminated or when the technician goes 6 mo. without performing a test on a 
Department project. The technician must pass a new hands-on test to be re-certified. Testing of similar weld joints for non-
Department projects may be considered by the Engineer instead of re-testing provided enough documentation is submitted with 
the signature of the project’s Engineer. These requirements also apply to testing agencies, and individual third-party contractors. 
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Section 441.3.1.5.4., “Welding Procedure Specification Qualification Testing,” is voided and replaced by the following: 

For Fabricators qualified in accordance with DMS-7370, DMS-7380, or DMS-7395, laboratories performing procedure 
qualification testing for welding procedure specifications (WPSs) must be accredited by a nationally recognized agency that 
performs testing in accordance with ISO/International Electrotechnical Commission (IEC) 17025 in the mechanical field of 
testing.  

Section 441.3.1.9., “Material Identification,” is amended to include the following paragraph:  

Low-stress stencil marks must have a radius instead of a sharp point. Acceptable stencils include dot, vibration, and 
rounded-V stencils. Label these stencils so that they are easily distinguishable from other stencils that are not low-
stress.  

Section 441.3.2.4.1., “Flange Tilt,” the last sentence is voided and replaced with the following: 

Minor jacking that does not deform the material will be permitted. 

Section 441.3.2.5.3., “Magnetic Particle Testing,” is voided and replaced with the following: 

Use alternating current (AC) when using the yoke method unless otherwise approved. Welds may be further evaluated with half-
wave rectified DC for subsurface indications. Centerline cracking may be detected with aluminum prod method when approved. 

Section 441.3.5.8., “Hammering,” is added to state the following: 

Do not perform hammering on any portion of the member that causes the material to permanently deform. Avoid damage to the 
material by measures such as use of brass or aluminum hammers or by padding the area to be hammered. 

Section 441.3.8.1., “Shop Painting,” is amended to include with the following paragraph: 

Measure the anchor profile after blast cleaning at random locations along the thermal cut surfaces. If specified anchor profile is 
not achieved over the entire flame cut surface, grind the edges and re-blast to achieve the required anchor pattern. 

Section 441.3.9., “Handling and Storage of Materials,” The second sentence of the second paragraph is replaced by the 
following: 

Keep materials clean and avoid damaging of the applied coating. 
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Special Provision to Item 442 

Metal for Structures 

 

Item 442, “Metal for Structures” of the Standard Specifications is amended with respect to the clause cited below. No other 
clauses or requirements of this Item are waived or changed. 

Section 442.2.1.3.3., “Fasteners.”  The first sentence of the first paragraph is replaced by the following: 

Fasteners. Provide high-strength bolts that meet ASTM F3125-Grade A325 unless otherwise shown on the plans.  

Section 442.2.1.3.3., “Fasteners.”  The third paragraph is deleted and not replaced. 
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Special Provision to Item 446 

Field Cleaning and Painting Steel 

 

For this project, Item 446, “Field Cleaning and Painting Steel,” of the Standard Specifications, is hereby amended with respect to 
the clauses cited below, and no other clauses or requirements of this Item are waived or changed hereby. 

Section 446.4.1., “Qualification,” the first and second paragraphs are voided and replaced by the following: 

Submit to the Engineer documentation verifying SSPC QP 1 or NACE NIICAP AS-1 certification for work 
requiring the removal or application of coatings. Additionally, submit to the Engineer documentation verifying 
SSPC QP 2 Cat A or NACE NIICAP AS-2 certification when work requires removal of coatings containing 
hazardous materials. Maintain certifications throughout the project. No work may be performed without 
current and active certifications unless otherwise shown on the plans. The Engineer may waive certification 
requirements for minor, touch-up repair work and coating steel members repaired in accordance with 
Item 784, “Steel Member Repair.” 

The Engineer may waive certification requirements, when stated on the plans, for the purpose of qualification 
in either contractor certification program if the project has been accepted as a qualification project as part of 
the process for obtaining SSPC QP1 Cat A or NACE NIICAP AS-1 certification. Submit certification 
applications and proof of acceptance before beginning work or provide SSPC QP 7 certification when 
required on the plans. 

Section 446.4.7.3.2., “Classes of Cleaning,” is amended with the following: 

 Prepare all surfaces of painted steel members subsequently exposed from structural operations, such as 
deck removal or steel repair, in accordance with this Item. Prevent loose or damaged paint from entering the 
environment. 
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Special Provision to Item 448 
Structural Field Welding 
 

Item 448, “Structural Field Welding” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 448.2., “Materials,” the third paragraph is voided and replaced with the following: 
Use only electrodes and flux-electrode combinations conforming to AWS A5 specifications and pertinent classifications for the 
applicable welding processes. When requested, submit a current Certificate of Conformance (COC) containing acceptable 
wording indicating Buy America compliance and all tests required by the applicable AWS specifications and welding codes. Tests 
must be conducted on electrodes of the same class, size, and brand; and manufactured by the same process and with the same 
materials as the electrodes to be furnished.  
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Special Provision to Item 449 

Anchor Bolts 

 

Item 449, ”Anchor Bolts” of the Standard Specifications is amended with respect to the clause cited below. No other clauses or 
requirements of this Item are waived or changed. 

Section 449.2.1., “Bolts and Nuts.”  Table 1 is replaced by the following: 

Table 1 
Bolt and Nut Standards 

Specified Anchor Bolt Category Bolt Standards Nut Standards 

Mild steel 
ASTM A307 Gr. A, F1554 Gr. 

36, or A36 
ASTM A563 

Medium-strength, 
mild steel 

ASTM F1554 Gr. 55 with 
supplementary requirement 

S1 

ASTM A194 Gr. 2 or  
A563 Gr. D or better 

High-strength steel 
ASTM F3125-Grade A325 

 or ASTM A4491 
ASTM A194 or  

A563, heavy hex 

Alloy steel 
ASTM A193 Gr. B7 or F1554 

Gr. 105 
ASTM A194 Gr. 2H or  

A563 Gr. DH, heavy hex 

1. If headed bolts are specified, ASTM A449 bolts must be heavy hex head. 

 

Section 449.3.3.1,”Anchor Bolt Thread Lubricant Coating,” The first sentence of the first paragraph is voided and replaced 
by the following. 

Coat anchor bolt threads before installing nuts with an electrically conducting lubricant compound described in 
Section 449.3.3.2.1., “Definitions,” for traffic signal poles, roadway illumination poles, high mast illumination poles, intelligent 
transportation system poles, overhead sign support structures, and steel electrical service supports. 

Section 449.3.3.2,”Anchor Bolt Tightening Procedure,” The first sentence of the first paragraph is voided and replaced by the 
following. 

Tighten anchor bolts for traffic signal poles, shoe base and concrete traffic barrier base roadway illumination poles, high mast 
illumination poles, intelligent transportation system poles, and overhead sign support structures in accordance with this Section. 
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Special Provision to Item 450 
Railing 
 

Item 450, “Railing” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses or 
requirements of this Item are waived or changed. 

Section 450.3.1.2., “Fabrication,” is supplemented with the following.  

Fabrication plants that produce metal railing (steel and aluminum) must be approved in accordance with DMS-7395, “Metal 
Railing Fabrication Plant Qualification.” This required approval does not include fabricators of chain link fence. The Materials and 
Tests Division maintains a MPL of approved fabrication plants of metal railing.  

Permanently mark each metal railing post base plate, at a visible location when erected, with the fabrication plant’s insignia or 
trademark. For fabricated rail panels, provide this permanent mark on one post base plate, per panel. 
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Special Provision to Item 464 

Reinforced Concrete Pipe  

 

Item 464, “Reinforced Concrete Pipe,” of the Standard Specifications, is hereby amended with respect to the clauses cited 
below, and no other clauses or requirements of this Item are waived or changed hereby. 

Section 2.1., “Fabrication.” The section is voided and replaced with the following. 

Fabrication plants must be approved by the Materials and Tests Division in accordance with DMS-7305, “Fabrication and 
Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures,” before furnishing precast 
reinforced concrete pipe for Departmental 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-7305, “Fabrication and Qualification Procedure 
for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.” 

 

Section 2.3., “Marking.” The first paragraph is voided and replaced with the following. 
 
Furnish each section of reinforced concrete pipe marked with the following information specified in DMS-7305, “Fabrication and 
Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.” 

 Class or D-Load of pipe, 
 ASTM designation, 
 Date of manufacture, 
 Pipe size, 
 Name or trademark of fabricator and plant location, 
 Designation “TX” for precast units fabricated per DMS-7305; 
 Designated fabricator’s approval stamp for each approved unit, 
 Pipe to be used for jacking and boring (when applicable), and  
 Designation “SR” for pipe meeting sulfate-resistant concrete plan requirements (when applicable). 

 
Section 2.5., “Causes for Rejection.” The section is voided and replaced with the following. 
 
Individual sections of pipe may be rejected for any of the conditions stated in the Annex of DMS-7305, “Fabrication and 
Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.” 
 
Section 2.6., “Repairs.” The section is voided and replaced with the following: 
 
Make repairs, if necessary, as stated in the Annex of DMS-7305, “Fabrication and Qualification Procedure for Multi-Project 
Fabrication Plants of Precast Concrete Drainage Structures.” 
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Special Provision to Item 465 

Junction Boxes, Manholes, and Inlets 

 

Item 465, “Junction Boxes, Manholes, and Inlets,” of the Standard Specifications, is hereby amended with respect to the clauses 
cited below, and no other clauses or requirements of this Item are waived or changed hereby. 

Section 2.1., “Concrete,” The section is voided and replaced with the following. 

Furnish concrete per DMS-7305 for formed and machine-made precast junction boxes, manholes, and inlets. Furnish Class C 
concrete for cast-in-place junction boxes, manholes, and inlets unless otherwise shown on the plans. 

Section 3.1., “Precast Junction Boxes, Manholes, and Inlets,” The section is voided and replaced with the following. 

Construct formed and machine-made precast junction boxes, manholes, and inlets in accordance with DMS-7305, “Fabrication 
and Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures” and the Contract 
Plans, except as otherwise noted in this Item. 

Multi-project fabrication plants as defined in Item 424 “Precast Concrete Structural Members (Fabrication),” that produce junction 
boxes, manholes, and inlets will be approved by the Materials and Tests Division in accordance with DMS-7305, “Fabrication 
and Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.” The Department’s 
MPL has a list of approved multi-project fabrication plants. 

Section 3.1.1., “Lifting Holes,” The section is voided and not replaced. 

 
Section 3.1.2., “Marking.” The section is voided and replaced with the following. 
 
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;  

designation “TX” for precast units fabricated per DMS-7305; 

designated fabricator’s approval stamp for each approved unit; and  

designation “SR” for product meeting sulfate-resistant concrete plan requirements (when applicable). 
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Special Provision to Item 502 

Barricades, Signs and Traffic Handling 

 

Item 502, “Barricades, Signs and Traffic Handling” of the Standard Specifications, is hereby amended with respect to the clauses 
cited below, and no other clauses or requirements of this Item are waived or changed hereby. 

Article 502.1., “Description,” is supplemented by the following: 

Temporary work-zone (TWZ) traffic control devices manufactured after December 31, 2019, must have been successfully tested 
to the crashworthiness requirements of the 2016 edition of the Manual for Assessing Safety Hardware (MASH). Such devices 
manufactured on or before this date and successfully tested to NCHRP Report 350 or the 2009 edition of MASH may continue to 
be used throughout their normal service lives. An exception to the manufacture date applies when, based on the project’s date of 
letting, a category of MASH-2016 compliant TWZ traffic control devices are not approved, or are not self-certified after the 
December 31, 2019, date. In such case, devices that meet NCHRP-350 or MASH-2009 may be used regardless of the 
manufacture date. 

Such TWZ traffic control devices include: portable sign supports, barricades, portable traffic barriers designated exclusively for 
use in temporary work zones, crash cushions designated exclusively for use in temporary work zones, longitudinal channelizers, 
truck and trailer mounted attenuators. Category I Devices (i.e., lightweight devices) such as cones, tubular markers and drums 
without lights or signs attached however, may be self-certified by the vendor or provider, with documentation provided to 
Department or as are shown on Department’s Compliant Work Zone Traffic Control Device List.  

Article 502.4., “Payment,” is supplemented by the following: 

Truck mounted attenuators and trailer attenuators will be paid for under Special Specification, “Truck Mounted Attenuator (TMA) 
and Trailer Attenuator (TA).” Portable Changeable Message Signs will be paid for under Special Specification, “Portable 
Changeable Message Sign.” Portable Traffic Signals will be paid for under Special Specification, “Portable Traffic Signals.”  
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Special Provision to Item 506 

Temporary Erosion, Sedimentation, and Environmental 
Controls 

 

Item 506, “Temporary Erosion, Sedimentation, and Environmental Controls,” of the Standard Specifications is amended with 
respect to the clauses cited below. No other clauses or requirements of this Item are waived or changed. 

Article 506.1., “Description.” The second paragraph is voided and replaced by the following. 

Contractor is considered primary operator to have day-to-day operational control as defined in TPDES GP TXR150000. 

1.1. For projects with soil disturbance of less than 1 acre, no submittal to TCEQ will be required but Contractor will follow SWP3. 
For projects with soil disturbance of 1acre to less than 5 acres a small site notice will be posted at the site. For projects with 
soil disturbance of 5 acres or more a Notice of Intent (NOI) is required and a large site notice posted at site. Postings will be 
in accordance with TPDES GP TXR150000. Postings not associated with project specific locations will be in same location 
as Department’s postings. 

1.2. Notice of Intent (NOI). Submit a NOI, if applicable, with the TCEQ under the TPDES GP TXR150000 at least 7 days prior 
to commencement of construction activities at the project site. Provide a signed copy to the Engineer and any other MS4 
operators at the time of submittal. The Department will submit their NOI prior to contractor submission and will provide a 
copy for Contractor’s use in completing the Contractor’s NOI form. 

1.3. Notice of Change (NOC).  Upon concurrence of the Engineer, submit a NOC, if applicable, to the TCEQ within 14 days of 
discovery of a change or revision to the NOI as required by the TPDES GP TXR150000. Provide a signed copy of the NOC 
to the Engineer and any other MS4 operators at the time of submittal. 

1.4. Notice of Termination (NOT).  Upon concurrence of the Engineer, submit a NOT, if applicable, to the TCEQ within 30 days 
of the Engineer’s approval that 70% native background vegetative cover is met or equivalent permanent stabilization have 
been employed in accordance with the TPDES GP TXR 150000. Provide a signed copy of the NOT to the Engineer and any 
other MS4 operators at the time of submittal. 

Section 506.3.1, “Contractor Responsible Person Environmental (CRPE) Qualifications and Responsibilities,” is 
supplemented by the following: 

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 stormwater and erosion control practices; will oversee and observe 
stormwater 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. Daily monitor reports shall be maintained and made available upon request. 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 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 maintain and make 
available upon request, 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. 

Section 506.3.3., “Training,” is supplemented by the following: 



506-005 

2 - 2 08-20 
Statewide 

Training is provided by the Department at no cost to the Contractor and is valid for 3 yr. from the date of completion. The 
Engineer may require the following training at a frequency less than 3 yr. based on environmental needs: 

 “Environmental Management System: Awareness Training for the Contractor” (English and Spanish) (Approximate 

running time 20 min.), and 

 “Storm Water: Environmental Requirements During Construction” (English and Spanish) (Approximate running time 20 

min.). 

The Contractor responsible person environmental (CRPE), alternate CRPE designated for emergencies, Contractor’s 
superintendent, Contractor, and subcontractor lead personnel involved in soil disturbing or SWP3 activities must enroll in and 
complete the training listed below and maintain and make available upon request the certificate of completion. Training is 
provided by a third party and is valid for 3 yr. from the date shown on the Certificate of Completion. Coordinate enrollment as 
prescribed by the Department and pay associated fees for the following training: 

 “Revegetation During Construction,” 

 “Construction General Permit Compliance,” and 

 “Construction Stage Gate Checklist (CSGC).” 

Training and associated fee will not be measured or paid for directly but are subsidiary to this Item. 
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Special Provision to Item 512 

Portable Traffic Barrier 

 

Item 512, “Portable Traffic Barrier” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Section 512.2.2, “Furnished by the Department” is supplemented by the following: 

2.2.1. Connection Hardware.  When shown on the plans provide connection hardware in accordance with the plan 
details conforming to the requirements of Item 442, "Metal for Structures.”  Connection hardware is defined 
as being sufficient hardware for one complete connection between two traffic-barrier sections, including the 
required bolts, nuts, washers, structural-steel shapes and dowels. 

Article 512.4., “Measurement,” is supplemented by the following: 

When shown on the plans, connection hardware will be measured by the each for Department-furnished 
barrier sections.   

Article 512.5., “Payment.” The first bullet of the first paragraph is voided and replaced by the following: 

 

 For concrete barrier only, bid for “Portable Traffic Barrier” of the work category (Furnish and Install, 

Designated Source, Move, Stockpile, Remove, or Connection Hardware), shape (e.g., Single Slope, F-

Shape, or Low Profile) and Type (1, 2, 3, etc.) of barrier sections specified. This price includes 

equipment, labor, tools, and incidentals. 

Article 512.5., “Payment,” is supplemented by the following: 

5.6 Connection Hardware.  This price is full compensation for furnishing and installing connection hardware on 
Department-furnished barrier sections. 

Section 512.5.2, “Designated Source,” is voided and replaced with the following: 

5.2 Designated Source.  This price is full compensation for delivering and installing Department-furnished 
barrier sections from a designated place. 

 

 



520-002 

1 - 1 10-20 
Statewide 

 

Special Provision to Item 520 

Weighing and Measuring Equipment 

 

Item 520, “Weighing and Measuring Equipment” of the Standard Specifications is amended with respect to the clauses cited 
below. No other clauses or requirements of this Item are waived or changed. 

 

Article 520.2., “Equipment.” The third paragraph is voided and replaced by the following. 

Calibrate truck scales using weights certified by the Texas Department of Agriculture (TDA) or an equivalent agency as 
approved. Provide a written calibration report from a scale mechanic for truck scale calibrations. Cease plant operations during 
the checking operation. Do not use inaccurate or inadequate scales. Bring performance errors as close to zero as practicable 
when adjusting equipment. 

Article 520.2., “Equipment.” The fourth paragraph is amended to include the following: 

At the Contractors option, an electronic ticket delivery system (e-ticketing) may be used instead of printed tickets. The use of e-
ticketing will require written approval of the Engineer.  At a minimum, the approved system will: 

 Provide electronic, real-time e-tickets meeting the requirements of the applicable bid items; 

 Automatically generate e-tickets using software and hardware fully integrated with the automated scale 

system used to weigh the material, and be designed in such a way that data input cannot be altered by 

the Contractor or the Engineer; 

 Provide the Engineer access to the e-ticketing data in real-time with a web-based or app-based system 

compatible with iOS; 

 Provide offline capabilities to prevent data loss if power or connectivity is lost; 

 Require both the Contractor and the Engineer to accept or reject the e-ticket and provide the ability to 

record the information required by the applicable bid items, as well as any comments. Record the time 

of the approval/rejection and include it in the summary spreadsheet described below. Provide each 

party the capability to edit their respective actions and any entered information; 

 

The Contractor may discontinue use of the e-ticket system and provide printed tickets as needed to meet the requirements of the 

applicable bid items. 
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Special Provision to Item 540 

Metal Beam Guard Fence 

 

Item 540, “Metal Beam Guard Fence” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Article 540.4.7, “Measurement,” is voided and replaced with the following: 

Long Span System. Measurement will be by each long span system, complete in place. Each long span 
system will be from the first CRT to the last CRT in the system. 
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Special Provision to Item 613 
High Mast Illumination Poles 
 

Item 613, “High Mast Illumination Poles” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Section 613.3.3., “Fabrication,” is voided and replaced with the following: 

Fabrication. Fabricate and weld in accordance with Item 441, “Steel Structures,” AWS D1.1, Structural Welding Code—Steel, 
and the requirements of this Item. Match-mark pole shaft sections as shown on the plans. 

Fabrication plants that produce high mast illumination poles must be approved in accordance with DMS-7380, “Steel Non-Bridge 
Member Fabrication Plant Qualification.” The Materials and Tests Division maintains a Material Producer List (MPL) of approved 
high mast illumination pole fabrication plants. 

Provide circumferential welds only at the top attachment and base plates. Grind or smooth the longitudinal seam welds to the 
same radius as contacted shaft corners for the length of the lap plus at least 6 in. at each slip joint splice. Ensure acceptable 
seam weld profiles for the remainder of the pole shaft. Provide full-penetration longitudinal seam welds for a length of 
1.5 diameters plus at least 6 in. in outer sections at splices and base plates. Provide 85% minimum penetration in longitudinal 
seam welds at other pole sections. Perform at least 10% ultrasonic testing (UT) of longitudinal seam welds with a Department 
approved procedure to ensure 85% minimum penetration where specified. Perform testing at a minimum of three locations on 
each shaft (top, middle, and bottom). The minimum length of each test area must be 10 in. If minimum penetration is not 
achieved in any of the tested areas, test an additional 24 in. beyond the originally selected test areas requiring 85% penetration. 
Test the entire shaft seam weld if any locations within the additional 24 in. test areas does not achieve 85% penetration. Repair 
the deficient areas with a Department approved repair procedure and retest to confirm minimum penetration. Provide longitudinal 
seam weld and fit-up that will minimize acid entrapment during later galvanizing. Use at most two longitudinal seam welds in 
each section. 

Permanently mark each pole base plate with the insignia of the fabrication plant. Place the mark on the pole base plate adjacent 
to the handhole access compartment. 

Hot-dip galvanize fabricated pole sections and associated parts in accordance with Item 445, “Galvanizing.” Provide punched, 
drilled, or mechanically guided thermal-cut holes in steel parts or members, when allowed, before galvanizing. Mechanically 
guided thermal-cut hole quality shall be per Item 445, “Galvanizing.” Fabrication tolerances are given in Table 1. 

Perform UT of the shaft to base plate weld joint after galvanizing with a Department approved procedure to determine if any toe 
cracks are present in the ground sleeve. Remove and repair toe cracks with an approved repair procedure and retest. 

Table 1 
Fabrication Tolerances 

Part Dimension Tolerance (in.) 

Pole shaft 

Length (unassembled sections) ±1 
Shaft Thickness1 +0.12, –0.02 

I.D. of outside slip fitting +1/8, –1/16 
O.D. of inside slip fitting +1/32, –1/8 

Difference between flats or diameter2 ±1/4 
Straightness 1/8 in 10 ft. 

Attachment locations ±1 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/7000_series/pdfs/7380.pdf
https://www.txdot.gov/business/resources/producer-list.html
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Part Dimension Tolerance (in.) 

Assembled pole 
shaft 

Perpendicular to base plate 1/8 in 24 in. 
Shaft centered on base plate ±1/4 

Twist in shaft3 4°in 100 ft. 
Position of winch channel ±1/4 

Base plate 

Overall ±1/4 
Thickness +1/4, –1/16 

Deviations from flat 3/16 in 24 in. 
Spacing between holes ±3/16 

Bolt hole size ±1/16 

Anchor bolt 
templates 

Outside diameter ±1/8 
Inside diameter +1/4 

Thickness +1/4, –1/32 
Spacing between holes ±1/16 

Bolt hole size ±1/16 

Anchor bolts 
Length ±1/2 

Threaded Length ±1/2 
Galvanized Length –1/4 

Misc. Bolt hole spacing ±1/16 
1. Adjust pole diameter if shaft thickness exceeds nominal thickness by 0.02 in. or 

more. Change the splice length for this adjustment. 
2. Applies only to bottom end of bottom shaft section, and top end of the top shaft 

section. 
3. The Department may accept an excessive twist for individual pole sections, 

provided the top of pole is within twist tolerance for assembled sections. 
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Special Provision to Item 636 

Signs 

 

Item 636, “Signs” of the Standard Specifications, is hereby amended with respect to the clauses cited below, and no other 
clauses or requirements of this Item are waived or changed hereby. 

Section 636.3.1, “Fabrication.” is deleted. 

Section 636.3.1.2, “Sheeting Application.” The last sentence of the fourth paragraph is voided and replaced by the following. 

Do not splice sheeting or overlay films for signs fabricated with ink or with colored transparent films.  
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Special Provision to Item 643 

Sign Identification Decals  

 

Item 643, “Sign Identification Decals,” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Article 2. “Materials.” The sign identification decal design shown in Figure 1 and the description for each row in Table 1 are 
supplemented by the following. 

 

Texas Department of Transportation  

C Fabrication Date T 1 

J F M A M J J A S O N D 2 

 201 202 203 204 205  3 

 0 1 2 3 4 5 6 7 8 9  4 

Sheeting MFR - Substrate  

A B C D E F G H J K L M 5 

Film MFR  

A B C D E F G H J K L M 6 

Sheeting MFR - Legend  

A B C D E F G H J K L M 7 

Installation Date  

    0 1 2 3     8 

 0 1 2 3 4 5 6 7 8 9  9 

J F M A M J J A S O N D 10 

 201 202 203 204 205  11 

 0 1 2 3 4 5 6 7 8 9  12 

Name of Sign Fabricator 
Physical Address 

City, State, Zip Code 

 

13 

Figure 1 
Decal Design (Row numbers explained in Table 1) 
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Table 1 
Decal Description  

Row Explanation 

1 – Sign fabricator 

2 – Month fabricated 

3 – First 3 digits of year fabricated 

4 – Last digit of year fabricated 

5 – Manufacturer of the sheeting applied to the substrate 

6 – Film (colored transparent or non-reflective black) manufacturer 

7 – Manufacturer of the sheeting for the legend 

8 – Tens digit of date installed 

9 - Ones digit of date installed 

10 – Month installed 

11 – First 3 digits of year installed 

12 – Last digit of year installed  

13 – Name of sign fabricator and physical location of sign shop 
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Special Provision to Item 656 
Foundations for Traffic Control Devices 
 

Item 656, “Foundations for Traffic Control Devices” of the Standard Specifications is amended with respect to the clauses cited 
below. No other clauses or requirements of this Item are waived or changed. 

Article 3. “Construction.,” the first paragraph is supplemented by the following:   

Ensure the top of the foundation and anchor bolts meet specified requirements in relation to the final grade.    
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Special Provision to Item 666 
Retroreflectorized Pavement Markings 
 

Item 666, “Retroreflectorized Pavement Markings,” of the Standard Specifications is amended with respect to the clauses cited 
below. No other clauses or requirements of this Item are waived or changed. 

Section 2.3., “Glass Traffic Beads.” The first paragraph is voided and replaced by the following: 

Furnish drop-on glass beads in accordance with DMS-8290, “Glass Traffic Beads,” or as approved. Furnish a double-drop of 
Type II and Type III drop-on glass beads for longitudinal pavement markings where each type bead is applied separately in equal 
portions (by weight), unless otherwise approved. Apply the Type III beads before applying the Type II beads. Furnish Type II 
beads for work zone pavement markings and transverse markings or symbols. 

Section 4.3.1., “Type I Markings.,” is supplemented by the following: 

4.3.1.3. Spot Striping. Perform spot striping on a callout basis with a minimum callout quantity as shown on the plans. 

Section 4.3.2., “Type II Markings.,” is supplemented by the following: 

4.3.2.1. Spot Striping. Perform spot striping on a callout basis with a minimum callout quantity as shown on the plans. 

Section 4.4., “Retroreflectivity Requirements.,” is voided and replaced by the following. 

Type I markings for Contracts totaling more than 20,000 ft. of pavement markings must meet the following minimum 
retroreflectivity values for all longitudinal edgeline, centerline or no passing barrier-line, and lane line markings when measured 
any time after 3 days, but not later than 10 days after application. 

 White markings: 250 millicandelas per square meter per lux (mcd/m2/lx) 

 Yellow markings: 175 mcd/m2/lx 

Retroreflectivity requirements for Type I markings are not required for Contracts with less than 20,000 ft. of pavement markings 
or Contracts with callout work, unless otherwise shown on the plans. 

Section 4.5., “Retroreflectivity Measurements.,” is voided and replaced by the following: 

Use a mobile retroreflectometer to measure retroreflectivity for Contracts totaling more than 50,000 ft. of pavement markings, 
unless otherwise shown on the plans. For Contracts with less than 50,000 ft. of pavement markings, mobile or portable 
retroreflectometers may be used at the Contractor’s discretion. Coordinate with and obtain authorization from the Engineer 
before starting any retroreflectivity data collection. 

Section 4.5.1., “Mobile Retroreflectometer Measurements.” The last paragraph is voided and replaced by the following. 

Restripe again at the Contractor's expense with a minimum of 0.060 in. (60 mils) of Type I marking material if the average of 
these measurements falls below the minimum retroreflectivity requirements. Take measurements every 0.1 miles a minimum of 
10 days after this third application within that mile segment for that series of markings. If the markings do not meet minimum 
retroreflectivity after this third application, the Engineer may require removal of all existing markings, a new application as initially 
specified, and a repeat of the application process until minimum retroreflectivity requirements are met. 
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Section 4.5.2., “Portable Retroreflectometer Measurements.” The first and second paragraphs are voided and replaced by 
the following. 

Provide portable measurement averages for every 1.0 mile unless otherwise specified or approved. Take a minimum of 
20 measurements for each 1-mi. section of roadway for each series of markings (e.g., edgeline, center skip line, each line of a 
double line) and direction of traffic flow when using a portable reflectometer. Measure each line in both directions for centerlines 
on two-way roadways (i.e., measure both double solid lines in both directions and measure all center skip lines in both 
directions). The spacing between each measurement must be at least 100 ft. The Engineer may decrease the mileage frequency 
for measurements if the previous measurements provide satisfactory results. The Engineer may require the original number of 
measurements if concerns arise. 

Restripe at the Contractor's expense with a minimum of 0.060 in. (60 mils) of Type I marking material if the averages of these 
measurements fail. Take a minimum of 10 more measurements after 10 days of this second application within that mile segment 
for that series of markings. Restripe again at the Contractor's expense with a minimum of 0.060 in. (60 mils) of Type I marking 
material if the average of these measurements falls below the minimum retroreflectivity requirements. If the markings do not 
meet minimum retroreflectivity after this third application, the Engineer may require removal of all existing markings, a new 
application as initially specified, and a repeat of the application process until minimum retroreflectivity requirements are met. 

Section 4.6. “Performance Period.” The first sentence is voided and replaced by the following:  

All longitudinal markings must meet the minimum retroreflectivity requirements within the time frame specified. All markings must 
meet all other performance requirements of this specification for at least 30 calendar days after installation.   

Article 6. “Payment.” The first two paragraphs are voided and replaced by the following. 

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 “Pavement Sealer” of the size specified; “Retroreflectorized Pavement Markings” of the type 
and color specified and the shape, width, size, and thickness (Type I markings only) specified, as applicable; “Retroreflectorized 
Pavement Markings with Retroreflective Requirements” of the types, colors, sizes, widths, and thicknesses specified; 
“Retroreflectorized Profile Pavement Markings” of the various types, colors, shapes, sizes, and widths specified; or “Reflectorized 
Pavement Marking (Call Out)” of the shape, width, size, and thickness (Type I markings only) specified, as applicable; or 
“Pavement Sealer (Call Out)” of the size specified.  

This price is full compensation for materials, application of pavement markings, equipment, labor, tools, and incidentals. 
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Special Provision to Item 672 
Raised Pavement Markings 
 

For this project, Item 672, “Raised Pavement Markings,” of the Standard Specifications, is hereby amended with respect to the 
clauses cited below, and no other clauses or requirements of this Item are waived or changed hereby. 

Article 672.3., “Construction,” the twelfth paragraph is voided and replaced by the following:   
 

Provide a 30-day performance period that begins the day following written acceptance for each separate location or patch. The 
date of written acceptance will be the last calendar day of each month for the RPMs installed that month for the completed 
separate project locations. This written acceptance does not constitute final acceptance. 
 
Article 672.3., “Construction,” is supplemented by the following: 
 
672.3.1. Raised Pavement Markers Patch.  Raised Pavement Markers will be in accordance with Item 672, “Raised Pavement 
Markers.” Unless otherwise directed in the General Notes and Specification Data, a patch will be defined as 1,000 LF or less 
along the center line of the roadway. The Engineer will determine whether to remove and place markers on the entire roadway 
segment or just the patch areas. Unless otherwise directed on the plans, the Contractor will remove temporary pavement 
markings (tabs or temporary tape) prior to placement of permanent markers. 
 
Article 672.5., “Payment,” the first paragraph is voided and replaced by the following: 

The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will 
be paid at the unit price bid for “Reflectorized Pavement Marker,” “Traffic Button,” “Plowable Reflectorized Pavement Marker,” or 
“Reflectorized Pavement Marker (Patch)” of the types specified. 
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RPMs INSTALLATION RECORD 
The 30-day performance period begins the day after written acceptance for each separate location. The date of written 
acceptance will be the last calendar day of each month for the RPMs installed that month for the completed separate project 
locations. 
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CONTROL 
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   Date 
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Special Provision to Item 680 

Highway Traffic Signals 

 

Item 680, “Highway Traffic Signals” of the Standard Specifications is amended with respect to the clauses cited below. No other 
clauses or requirements of this Item are waived or changed. 

Article 680.3.1.1.2,”Conduit,” The fourth sentence of the first paragraph is voided and replaced by the following. 

Seal the ends of each conduit with approved sealant, after all cables and conductors are installed. 
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Special Provision to Item 686 
Traffic Signal Pole Assemblies 
 

Item 686, “Traffic Signal Pole Assemblies” of the Standard Specifications is amended with respect to the clauses cited below. No 
other clauses or requirements of this Item are waived or changed. 

Section 686.3.2., “Fabrication,” is voided and replaced with the following: 

Fabrication. Fabricate and weld in accordance with Item 441, “Steel Structures,” AWS D1.1, Structural Welding Code—Steel, 
and the requirements of this Item. Fabrication tolerances are given in Table 1. 

Table 1 
Fabrication Tolerances 

Part Dimension Tolerance (in.) 

Pole and mast arm shaft 

Length ±1 
Thickness +0.12, –0.02 

Difference between flats or diameter ±3/16 
Straightness 1/8 in 10 ft. 

Attachment locations ±1 

Base and mast arm 
mounting plates 

Overall ±3/16 
Thickness +1/4, –0 

Deviations from flat1 3/16 in 24 in. 
Spacing between holes ±1/8 

Bolt hole size ±1/16 

Anchor bolts 
Length ±1/2 

Threaded Length ±1/2 
Galvanized Length –1/4 

Assembled shafts 
Angular Orientation 1/16 in 12 in.2 

Centering ±3/16 
Twist 3°in 50 ft. 

1. For long mast arm assembly (LMA) structures, refer to plan sheets for mast arm mounting 
plate tolerance.  

2. One-eighth in 12 in. between mounting plates and between mounting plates and base 
plates. 

Fabrication plants that produce steel traffic signal pole assemblies must be approved in accordance with DMS-7380, “Steel Non-
Bridge Member Fabrication Plant Qualification.” The Department maintains a Material Producer List (MPL) of approved traffic 
signal pole assembly fabrication plants. 

Provide properly fitting components. Provide round or octagonal shafts for poles and mast arms tapered as shown on the plans. 
Fabricate mast arms straight in the unloaded condition unless otherwise shown on the plans. The Department will accept bolted 
slip joints overlapping by at least 1.5 diameters in mast arms 40 ft. and longer. 

Provide circumferential welds only at the ends of the shafts. Provide no more than two longitudinal seam welds in shaft sections. 
Provide 100% penetration within 6 in. of circumferential base welds and 60% minimum penetration at other locations along the 
longitudinal seam welds. Provide longitudinal seam weld and fit-up that will minimize acid entrapment during later galvanizing.  

For long mast arm assembly (LMA) structures, perform at least 10% ultrasonic testing (UT) of longitudinal seam welds on the 
arm and pole shafts. Use a Department approved UT procedure to ensure 60% minimum penetration where specified. Perform 
testing at a minimum of three locations on each shaft (at both ends and middle). The minimum length of each test area must be 
10 in. If minimum penetration is not achieved in any of the tested areas, test an additional 24 in. beyond the originally selected 
test areas requiring 60% penetration. Test the entire arm or pole shaft seam weld if any locations within the additional 24 in. test 
areas does not achieve 60% penetration. Repair the deficient areas with a Department approved repair procedure and retest. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/7000_series/pdfs/7380.pdf
https://www.txdot.gov/business/resources/producer-list.html
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Hot-dip galvanize all fabricated parts in accordance with Item 445, “Galvanizing.” Provide punched, drilled, or mechanically 
guided thermal-cut holes in steel parts or members, when allowed, before galvanizing. Mechanically guided thermal-cut hole 
quality should be per Item 445, “Galvanizing.” 

Connect the luminaire arm to the pole with simplex fittings. Ensure the fittings have no defects affecting strength or appearance. 

Permanently mark, at a visible location when erected, pole base plates and mast arm mounting plates with the design wind 
speed. 

Permanently mark, at a visible location when erected, pole base plates and fixed mast arm mounting plates with the fabrication 
plant’s insignia. Place the mark on the pole base plate adjacent to the hand-hole access compartment. 

Deliver each traffic signal pole assembly with fittings and hardware either installed or packaged with its associated components.  
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Special Provision to Item 730 

Roadside Mowing 

 

For this project, Item 730, “Roadside Mowing,” of the Standard Specifications is amended with respect to the clauses cited 
below. No other clauses or requirements of this Item are waived or changed. 

Article 730.4., “Measurement,” is voided and replaced by the following: 

  This Item will be measured by the cycle or the acre. 

4.1.  Strip and Full-Width Mowing. ”Strip Mowing” and “Full-Width Mowing” will be measured by the cycle. 

4.2.  Spot Mowing. “Spot Mowing” will be measured by the acre mowed. The minimum quantity per callout is 
three acres, unless otherwise shown on the plans. 
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Special Provision to Special Specification 3096 

Asphalts, Oils, and Emulsions 

 

Special Specification 3096, “Asphalts, Oils, and Emulsions,” is amended with respect to the clause cited below. No other clause 
or requirements of this Item are waived or changed. 

Section 3096.2.2., Table 3 Polymer-Modified Asphalt Cement has been voided and replaced by the following: 

 
Table 3 

Polymer-Modified Asphalt Cement 

Property Test 
Procedure 

Polymer-Modified Viscosity Grade 

AC-12-5TR NT-HA1 AC-15P AC-20XP AC-10-2TR AC-20-5TR 

Min Max Min Max Min Max Min Max Min Max Min Max 

Polymer  TR – SBS SBS TR TR 

Polymer content, % (solids basis) Tex-533-C 
or Tex-
553-C 

5.0 – – – 3.0 – – – 2.0 – 5.0 – 

Dynamic shear, G*/sin , 82°C, 
10 rad/s, kPa 

T 315 – – 1.0 – – – – – – – – – 

Dynamic shear, G*/sin , 64°C, 
10 rad/s, kPa 

T 315 – – – – – –  
1.0 

– – – 1.0 – 

Dynamic shear, G*/sin , 58°C, 
10 rad/s, kPa 

T 315 1.0 – – – – – – – 1.0 – – – 

Viscosity              
 140°F, poise T 202 1,200 – – – 1,500 – 2,000 – 1,000 – 2,000 – 
 275°F, poise 

275°F, Pa-s 
T 202 
T 316 

– 
– 

– 
– 

– 
– 

– 
4.0 

– 
– 

8.0 
– 

– 
– 

– 
– 

– 
– 

8.0 
– 

– 
– 

10.0 
– 

Penetration, 77°F, 100 g, 5 sec. T 49 110 150 – 25 100 150 75 115 95 130 75 115 

Elastic recovery, 50°F, % Tex-539-C 55    55 – 55 – 30 – 55 – 

Polymer separation Tex-540-C None  – None None None None 

Flash point, C.O.C., °F T 48 425  425  425 – 425 – 425 – 425 – 

Tests on residue from RTFOT 
aging and pressure aging: 

T 240 
and R 28 

            

 Creep stiffness T 313             
  S, -18°C, MPa  – 300 – – – 300 – 300 – 300 – 300 
  m-value, -18°C  0.300 – – – 0.300 – 0.300 – 0.300 – 0.300 – 

1. This is a hot-applied TRAIL product. 

Section 3096.2.5., Diluted Emulsions tables has been added. 

Diluted Emulsions. Provide emulsified asphalt that is homogeneous, does not separate after thorough mixing, and meets the 
requirements for the specified type and grade in Tables 12A, and 12B, where the suffixes 50/50, 40/60, and 30/70 mean 50% 
emulsion diluted with 50% water; 40% emulsion diluted with 60% water, and 30% emulsion diluted with 70% water, respectively. 
For example, CSS-1H 40/60 means 40% CSS-1H diluted with 60% water and AE-P 30/70 means 30% AE-P diluted with 70% 
water. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph553.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph553.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph540.pdf
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Table 12A 
Diluted CSS-1H 

Property 
Test 

Procedure 

Type-Grade 

Diluted Slow-Setting 

CSS-1H 50/50 CSS-1H 40/60 CSS-1H 30/70 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol        

 77°F, sec. T 72 Report Only Report Only Report Only 

Distillation test: 

T 59 

      

 Residue by distillation, % by wt. 30 – 24 – 18 – 

 Oil distillate, % by volume of emulsion – 0.5 – 0.5 – 0.5 

Tests on residue from distillation: 
 

      

 Penetration, 77°F, 100 g, 5 sec. T 49 40 110 40 110 40 110 

 Solubility, % T 44 97.5 – 97.5 – 97.5 – 
 Ductility, 77°F, 5 cm/min., cm T 51 80 – 80 – 80 – 

 
 

Table 12B 
Diluted AE-P 

 

 

 

 

 

Property 
Test 

Procedure 

Type–Grade 

Diluted Slow-Setting 

AE-P 50/50 AE-P 40/60 AE-P 30/70 

Min Max Min Min Max Min 

Viscosity, Saybolt Furol T 72       
 122°F, sec.  Report Only Report Only Report Only 

Asphalt emulsion distillation to 500°F 
followed by Cutback asphalt distillation of 
residue to 680°F: 

T 59 & T 78       

 Residue after both distillations, % by wt.  20 – 16 – 12 – 
 Total oil distillate from both distillations, % 

by volume of emulsion 
 

12.5 20 10.0 16 7.5 12 

Tests on residue after all distillations:        
 Solubility, % T 44 97.5 – 97.5 – 97.5 – 
 Float test, 122°F, sec. T 50 50 200 50 200 50 200 
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Special Specification 3021 

Concrete Pavement Wide Flange Terminals 

1. DESCRIPTION 

Construct wide flange terminals for concrete pavement. 

2. MATERIALS 

Furnish materials conforming to the following: 

 Item 360, “Concrete Pavement,” 

 Item 421, “Hydraulic Cement Concrete,” 

 Item 440, “Reinforcement for Concrete,” and 

 Item 442, “Metal for Structures.” 

Use ASTM A 36 steel for wide-flange structural steel. Shop-fabricate wide-flange beams in accordance with 
the plans. Unless otherwise shown on the plans, wide-flange beams are not required to be welded or spliced 
at longitudinal construction joints. 

3. CONSTRUCTION 

Construct concrete pavement wide flange terminals in accordance with the plans. 

3.1. Excavation, Backfilling, and Base Preparation. Excavate and backfill in accordance with Item 400, 
“Excavation and Backfill for Structures,” and the plans. Avoid over-excavation. Restore subgrade and base 
layers damaged by excavation. Construct subgrade, base, and pavement layers in accordance with the 
plans. 

3.2. Reinforcement and Structural Steel. Secure reinforcement in position before concrete placement in 
accordance with Item 440, “Reinforcement for Concrete,” and the plans. Accurately secure wide-flange 
beams in position in accordance with the plans and with sufficient supports to safely maintain alignment 
during concrete placement and finishing. 

3.3. Concrete Placement and Finishing. Use Class P hydraulic cement concrete. Place hydraulic concrete 
pavement in accordance with Item 360, “Concrete Pavement.” Place bridge approach slabs in accordance 
with Item 422, “Concrete Superstructures.” 

3.4. Opening to Traffic. Open concrete pavement terminal to traffic in conformance with Item 360, “Concrete 
Pavement.” 

4. MEASUREMENT 

This Item will be measured by the foot of concrete pavement terminal complete in place. Measurement will 
be made perpendicular to the direction of the flow of traffic. 

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 measurement or calculations will be 
made if adjustments of quantities are required. 
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5. PAYMENT  

The work performed and the materials furnished in accordance with this Item and measured as specified 
under “Measurement” will be paid for at the unit price bid for “Wide Flange Pavement Terminals.” 

This price is full compensation for excavation, disposal of waste material, backfilling, 12 in. cement treatment,  
hydraulic cement concrete (sleeper slab and support slab) underneath the concrete pavement, joint material, 
reinforcing steel, wide-flange beams, equipment, materials, labor, tools and incidentals. 

Subgrade treatment, asphalt concrete, base material, and curbing required by the plans will be measured 
and paid for in accordance with pertinent Items. Concrete pavement constructed as part of the concrete 
pavement terminal will be paid for under Item 360, “Concrete Pavement.” 
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Special Specification 3096 

Asphalts, Oils, and Emulsions  

1. DESCRIPTION 

Provide asphalt cements, cutback and emulsified asphalts, performance-graded asphalt binders, and other 
miscellaneous asphalt materials as specified on the plans. 

2. MATERIALS 

Provide asphalt materials that meet the stated requirements when tested in conformance with the referenced 
Department, AASHTO, and ASTM test methods. Use asphalt containing recycled materials only if the 
recycled components meet the requirements of Article 6.9., “Recycled Materials.” Provide asphalt materials 
that the Department has preapproved for use in accordance with Tex-545-C, “Asphalt Binder Quality 
Program.”    

Inform the Department of all additives or modifiers included in the asphalt binder as part of the facility quality 
plan, as required by Tex-545-C, “Asphalt Binder Quality Program,” and provide that information to 
Department personnel. The Department reserves the right to prohibit the use of any asphalt additive or 
modifier. 

Limit the use of polyphosphoric acid to no more than 0.5% by weight of the asphalt binder.  

The use of re-refined engine oil bottoms is prohibited. 

Acronyms used in this Item are defined in Table 1. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph545.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph545.pdf
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Table1 
Acronyms 

Acronym Definition 

Test Procedure Designations 

Tex Department 
T or R AASHTO 
D ASTM 

Polymer Modifier Designations 

P polymer-modified 
SBR or L styrene-butadiene rubber (latex) 
SBS styrene-butadiene-styrene block co-polymer 
TR tire rubber (from ambient temperature grinding of truck and 

passenger tires) 

AC asphalt cement 

AE asphalt emulsion 

AE-P asphalt emulsion prime 

A-R asphalt-rubber 

C cationic 

EAP&T emulsified asphalt prime and tack 

EBL emulsified bonding layer 

FDR full depth reclamation 

H-suffix harder residue (lower penetration) 

HF high float 

HY high yield 

MC medium-curing 

MS medium-setting 

PCE prime, cure, and erosion control 

PG performance grade 

RC rapid-curing 

RS rapid-setting 

S-suffix stockpile usage 

SCM special cutback material 

SS slow-setting 

SY standard yield 

TRAIL tracking resistant asphalt interlayer 

2.1. Asphalt Cement. Provide asphalt cement that is homogeneous, water-free, and nonfoaming when heated to 
347°F, and meets the requirements in Table 2. 

 
Table 2 

Asphalt Cement 

Property 
Test 

Procedure 

Viscosity Grade 

AC-0.6 AC-1.5 AC-3 AC-5 AC-10 

Min Max Min Max Min Max Min Max Min Max 

Viscosity T 202           
 140°F, poise  40 80 100 200 250 350 400 600 800 1,200 
 275°F, poise  0.4 – 0.7 – 1.1 – 1.4 – 1.9 – 

Penetration, 77°F, 100g, 
5 sec. 

T 49 350 – 250 – 210 – 135 – 85 – 

Flash point, C.O.C., °F T 48 425 – 425 – 425 – 425 – 450 – 

Solubility in 
trichloroethylene, % 

T 44 99.0 – 99.0 – 99.0 – 99.0 – 99.0 – 

Spot test Tex-509-C Neg. Neg. Neg. Neg. Neg. 

Tests on residue from 
RTFOT: T 240           

 Viscosity, 140°F, poise T 202 – 180 – 450 – 900 – 1,500 – 3,000 
 Ductility,1 77°F  

T 51 100 – 100 – 100 – 100 – 100 – 
   5 cm/min., cm 

1. If AC-0.6 or AC-1.5 ductility at 77°F is less than 100 cm, material is acceptable if ductility at 60°F is 
more than 100 cm. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
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2.2. Polymer-Modified Asphalt Cement. Provide polymer-modified asphalt cement that is smooth, 
homogeneous, and meets the requirements Table 3. Supply samples of the base asphalt cement and 
polymer additives if requested. 

 
Table 3 

Polymer-Modified Asphalt Cement 

Property Test 
Procedure 

Polymer-Modified Viscosity Grade 

AC-12-5TR NT-HA1 AC-15P AC-20XP AC-10-2TR AC-20-5TR 

Min Max Min Max Min Max Min Max Min Max Min Max 

Polymer  TR – SBS SBS TR TR 

Polymer content, % 
(solids basis) 

Tex-533-C 
or Tex-553-C 

5.0 – – – 3.0 – – – 2.0 – 5.0 – 

Dynamic shear, 

G*/sin, 82°C, 
10 rad/s, kPa 

T 315   1.0 –         

Dynamic shear, 

G*/sin, 64°C, 
10 rad/s, kPa 

T 315 – – – – – – 1.0 – – – 1.0 – 

Dynamic shear, 

G*/sin, 58°C, 
10 rad/s, kPa 

T 315 1.0 – – – – – – – 1.0 – – – 

Viscosity              
   140°F, poise T 202 1,200 –   1,500 – 2,000 – 1,000 – 2,000 – 
   275°F, poise T 202   – 4,000 – 8.0 – – – 8.0 – 10.0 

Penetration, 77°F, 
100 g, 5 sec. 

T 49 110 150 – 25 100 150 75 115 95 130 75 115 

Ductility, 5cm/min., 
39.2°F, cm 

T 51     – – – – – – – – 

Elastic recovery, 
50°F, % 

Tex-539-C 55 –   55 – 55 – 30 – 55 – 

Softening point, °F T 53 113 – 170 – – – 120 – 110 – 120 – 

Polymer separation, 
5 hr. 

Tex-540-C None   None None None None 

Flash point, C.O.C., 
°F 

T 48 425 – 425 – 425 – 425 – 425 – 425 – 

Tests on residue 
from RTFOT aging 
and pressure aging: 

T 240 
and R 28 

            

   Creep stiffness T 313             
      S, -18°C, MPa  – 300 – – – 300 – 300 – 300 – 300 
      m-value, -18°C  0.300 – – – 0.300 – 0.300 – 0.300 – 0.300 – 

1. Non-Tracking Hot Applied Tack Coat - TRAIL product 

 

2.3. Cutback Asphalt. Provide cutback asphalt that meets the requirements of Tables 4, 5, and 6, for the 
specified type and grade. Supply samples of the base asphalt cement and polymer additives if requested. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph553.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph540.pdf
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Table 4 
Rapid-Curing Cutback Asphalt 

Property 
Test 

Procedure 
Type–Grade 

  RC-250 RC-800 RC-3000 

Min Max Min Max Min Max 

Kinematic viscosity, 140°F, cSt T 201 250 400 800 1,600 3,000 6,000 

Water, % D95 – 0.2 – 0.2 – 0.2 

Flash point, T.O.C., °F T 79 80 – 80 – 80 – 

Distillation test: T 78       
Distillate, percentage by volume of total             
distillate to 680°F        

to 437°F  40 75 35 70 20 55 
to 500°F  65 90 55 85 45 75 
to 600°F  85 – 80 – 70 – 

      Residue from distillation, volume %  70 – 75 – 82 – 

Tests on distillation residue:        
Viscosity, 140°F, poise T 202 600 2,400 600 2,400 600 2,400 
Ductility, 5 cm/min., 77°F, cm T 51 100 – 100 – 100 – 
Solubility in trichloroethylene, % T 44 99.0 – 99.0 – 99.0 – 

      Spot test Tex-509-C Neg. Neg. Neg. 

 
 

Table 5 
Medium-Curing Cutback Asphalt 

Property Test 
Procedure 

Type–Grade 

MC-30 MC-250 MC-800 MC-3000 

Min Max Min Max Min Max Min Max 

Kinematic viscosity, 
140°F, cSt 

T 201 30 60 250 500 800 1,600 3,000 6,000 

Water, % D95 – 0.2 – 0.2 – 0.2 – 0.2 

Flash point, T.O.C., °F T 79 95 – 122 – 140 – 149 – 

Distillation test: T 78         
    Distillate, percentage by    

volume of total distillate 
to 680°F 

         

to 437°F  – 35 – 20 – – – – 
to 500°F  30 75 5 55 – 40 – 15 
to 600°F  75 95 60 90 45 85 15 75 

Residue from 
distillation, volume % 

 50 – 67 – 75 – 80 – 

Tests on distillation 
residue: 

         

    Viscosity, 140°F, poise T 202 300 1,200 300 1,200 300 1,200 300 1,200 
    Ductility, 5 cm/min.,   

77°F, cm 
T 51 100 – 100 – 100 – 100 – 

Solubility in 
trichloroethylene, % 

T 44 99.0 – 99.0 – 99.0 – 99.0 – 

Spot test Tex-509-C Neg. Neg. Neg. Neg. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
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Table 6 

Special-Use Cutback Asphalt 

Property Test 
Procedure 

Type–Grade 

MC-2400L SCM I SCM II 

Min Max Min Max Min Max 

Kinematic viscosity, 140°F, cSt T 201 2,400 4,800 500 1,000 1,000 2,000 

Water, % D95 – 0.2 – 0.2 – 0.2 

Flash point, T.O.C., °F T 79 150 – 175 – 175 – 

Distillation test: T 78       
Distillate, percentage by volume of 
total distillate to 680°F 

       

to 437°F  – – – – – – 
to 500°F  – 35 – 0.5 – 0.5 
to 600°F  35 80 20 60 15 50 

Residue from distillation, volume %  78 – 76 – 82 – 

Tests on distillation residue:        
Polymer  SBR – – 
Polymer content, % (solids basis) Tex-533-C 2.0 – – – – – 
Penetration, 100 g, 5 sec., 77°F T 49 150 300 180 – 180 – 
Ductility, 5 cm/min., 39.2°F, cm T 51 50 – – – – – 
Solubility in trichloroethylene, % T 44 99.0 – 99.0 – 99.0 – 

2.4. Emulsified Asphalt. Provide emulsified asphalt that is homogeneous, does not separate after thorough 
mixing, and meets the requirements for the specified type and grade in Tables 7, 8, 9, 10, and 10A-C. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
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Table 7 

Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

HFRS-2 MS-2 AES-300 SS-1 SS-1H 

Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72           
77°F, sec. 
122°F, sec. 

 
 

– 
150 

– 
400 

– 
100 

– 
300 

75 
– 

400 
– 

20 
– 

100 
– 

20 
– 

100 
– 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Miscibility T 59 – – – Pass Pass 

Cement mixing, % T 59 – – – – – – – 2.0 – 2.0 

Coating ability and water 
resistance: 

T 59            

Dry aggregate/after spray  – – Good/Fair – – 
Wet aggregate/after spray  – – Fair/Fair – – 

Demulsibility, 35 mL of 0.02 
N CaCl2, % 

T 59 50 – – 30 – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 

Freezing test, 3 cycles1 T 59 – Pass – Pass Pass 

Distillation test: T 59           
Residue by distillation, % 
by wt. 

 65 –  65 – 65 – 60 – 60 – 

Oil distillate, % by volume 
of emulsion 

 – 0.5 – 0.5 – 5 – 0.5 – 0.5 

Tests on residue from 
distillation: 

           

Penetration, 77°F, 100 g, 
5 sec. 

T 49 100 140 120 160 300 – 120 160 70 100 

Solubility in 
trichloroethylene, % 

T 44 97.5 – 97.5 – 97.5 – 97.5 – 97.5 – 

Ductility, 77°F, 5 cm/min., 
cm 

T 51 100 – 100 – – – 100 – 80 – 

Float test, 140°F, sec. T 50 1,200 – – – 1,200 – – – – – 

1. Applies only when the Engineer designates material for winter use. 

 
Table 8 

Cationic Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

CRS-2 CRS-2H CMS-2 CMS-2S CSS-1 CSS-1H 

Min Max Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72             

77°F, sec. – – – – – – – – 20 100 20 100 

122°F, sec. 150 400 150 400 100 300 100 300 – – – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Cement mixing, % T 59 – – – – – – – – – 2.0 – 2.0 

Coating ability and water resistance: T 59          

Dry aggregate/after spray – – Good/Fair Good/Fair – – 

Wet aggregate/after spray – – Fair/Fair Fair/Fair – – 

Demulsibility, 35 mL of 0.8% 
Sodium dioctyl sulfosuccinate, % 

T 59 70 – 70 – – – – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 – 1 

 Particle charge T 59 Positive Positive Positive Positive Positive Positive 

Distillation test: 

T 59 

            

Residue by distillation, % by wt. 65 – 65 – 65 – 65 – 60 – 60 – 

Oil distillate, % by volume of 
emulsion 

– 0.5 – 0.5 – 7 – 5 – 0.5 – 0.5 

Tests on residue from distillation:              
Penetration, 77°F, 100 g, 5 sec. T 49 120 160 70 110 120 200 300 – 120 160 70 110 
Solubility in trichloroethylene, % T 44  97.5 – 97.5 – 97.5 – 97.5 – 97.5 – 97.5 – 
Ductility, 77°F, 5 cm/min., cm T 51 100 – 80 – 100 –  – 100 – 80 – 
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Table 9 

Polymer-Modified Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

HFRS-2P AES-150P AES-300P AES-300S SS-1P 

Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72           

77°F, sec. – – 75 400 75 400 75 400 30 100 

122°F, sec. 150 400     – – – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Miscibility T 59 – – – – Pass 

Coating ability and water resistance: 

T 59 

        

Dry aggregate/after spray – Good/Fair Good/Fair  Good/Fair – 

Wet aggregate/after spray – Fair/Fair Fair/Fair Fair/Fair – 

Demulsibility, 35 mL of 0.02 N CaCl2, 
% 

T 59 50 – – – – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 

 Breaking index, g Tex-542-C – –     

Distillation test:1 T 59           

Residue by distillation, % by wt. 65 – 65 – 65 – 65 – 60 – 

Oil distillate, % by volume of 
emulsion 

– 0.5 – 3 – 5 – 7 – 0.5 

Tests on residue from distillation:            
Polymer content, wt. % (solids 
basis) 

Tex-533-C 3.0 – – – – – – – 3.0 – 

Penetration, 77°F, 100 g, 5 sec. T 49 90 140 150 300 300 – 300 – 100 140 
Solubility in trichloroethylene, % T 44  97.0 – 97.0 – 97.0 – 97.0 – 97.0 – 
Viscosity, 140°F, poise T 202 1,500 – – – – – – – 1,300 – 
Float test, 140°F, sec T 50 1,200 – 1,200 – 1,200 – 1,200 – – – 
Ductility,2 39.2°F, 5 cm/min., cm T 51 50 – – – – – – – 50 – 
Elastic recovery,2 50°F, % Tex-539-C 55  – – – – – – – – – 

Tests on RTFO curing of distillation 
residue 

T 240           

Elastic recovery, 50°F, % Tex-536-C – – 50 – 50 – 30 – – – 

1. Exception to T 59: Bring the temperature on the lower thermometer slowly to 350°F ±10°F. Maintain at this temperature for 20 min. Complete total distillation 
in 60 min. (±5 min.) from the first application of heat. 

2. HFRS-2P must meet one of either the ductility or elastic recovery requirements. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph536.pdf
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Table 10 

Polymer-Modified Cationic Emulsified Asphalt 

Property Test 
Procedure 

Type–Grade 

Rapid-Setting Medium-Setting Slow-Setting 

CRS-2P  CHFRS-2P CRS-2TR CMS-1P3 CMS-2P3 CSS 1P 

Min Max Min Max Min Max Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72             

77°F, sec. – – – – – – 10 100 – – 20 100 

122°F, sec. 150 400 100 400 150 500 – – 50 400 – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 – 0.1 

Demulsibility, 35 ml of 0.8% sodium 
dioctyl sulfosuccinate, % 

T 59 70 – 60 – 40 – – – – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – 1 – 1 – 1 – 1 

Breaking index, g Tex-542-C – – – – – – – – – – – – 

Particle charge T 59 Positive Positive Positive Positive Positive Positive 

Distillation test1: T 59             

Residue by distillation, % by weight 65 – 65 – 65 – 30 – 60 – 62 – 

Oil distillate, % by volume of emulsion – 0.5 – 0.5 – 3 – 0.5 – 0.5 – 0.5 

Tests on residue from distillation:              
Polymer content, wt. % (solids basis) Tex-533-C 3.0 – 3.0 – 5.07 – – – – – 3.0 – 
Penetration, 77°F, 100 g, 5 sec. T 49 90 150 80 130 90 150 30 – 30 – 55 90 
Viscosity, 140°F, poise T 202  1,300 – 1,300 – 1,000 – – – – – – – 
Solubility in trichloroethylene, % T44 97.0 – 95.0 – 98 – – – – – 97.0 – 
Softening point, °F T 53 – – –  – – – – – – – 135 – 
Ductility, 77°F, 5 cm/min., cm T 51 – – – – 40 – – – – – 70 – 
Float test, 140°F, sec. T 50 – – 1,800 – – – – – – – – – 
Ductility,2 39.2°F, 5 cm/min., cm T 51 50 – – – – – – – – – – – 
Elastic recovery,2 50°F, % Tex-539-C 55 – 55 – – – – – – – – – 

Tests on residue from evaporative 
recovery: 

R 78, 
Procedure 

B 

            

  Nonrecoverable creep compliance of 
residue, 3.2 kPa, 52°C, kPa-1                                   

 T 350 – – – – – – – 2.0 – 4.0 – – 

Tests on rejuvenating agent:              
Viscosity, 140°F, cSt T 201 – – – – – – 50 175 50 175 – – 
Flash point, C.O.C., °F T 48 – – – – – – 380 – 380 – – – 
Saturates, % by weight D 2007 – – – – – – – 30 – 30 – – 
Solubility in n-pentane, % by weight D 2007 – – – – – – 99 – 99 – – – 

Tests on rejuvenating agent after RTFO T 240             
Weight Change, %  – – – – – – – 6.5 – 6.5 – – 
Viscosity Ratio  – – – – – – – 3.0 – 3.0 – – 

Tests on latex4:              
  Tensile strength, die C dumbbell, psi D 4125 – – – – – – 800 – 800 – – – 

    Change in mass after immersion in   
rejuvenating agent, % 

D 471 – – – – – – – 406 – 406 – – 

1. Exception to T 59: Bring the temperature on the lower thermometer slowly to 350°F (±0°F). Maintain at this temperature for 20 min. Complete total 
distillation in 60 min. (±5 min.) from the first application of heat. 

2. CRS-2P must meet one of either the ductility or elastic recovery requirements. 

3. With all precertification samples of CMS-1P or CMS-2P, submit certified test reports showing that the rejuvenating agent and latex meet the stated 
requirements. Submit samples of these raw materials if requested by the Engineer. 

4. Preparation of latex specimens: use any substrate and recovery method which produces specimens of uniform dimensions and which delivers enough 
material to achieve desired residual thickness.  

5. Cut samples for tensile strength determination using a crosshead speed of 20 in. per minute. 

6. Specimen must remain intact after exposure and removal of excess rejuvenating agent. 

7. Modifier type is tire rubber. 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
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Table 10A 
Non-Tracking Tack Coat Emulsion1 

Property Test Procedure NT-HRE NT-RRE NT-SRE 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol 
77º F, sec. 

T 72 15 – 15 – 10 100 

Storage stability, 1 Day, % T 59 – 1 – 1 – 1 

Settlement, 5-day, % T 59 – 5 – 5 – 5 

Sieve test, % T 59 – 0.30 – 0.30 – 0.1 

Distillation test:2 T 59       
Residue by distillation, % by wt.  50 – 58 – 50 – 
Oil distillate, by volume of emulsion  – 1.0 – 1.0 – 1.0 

Test on residue from distillation:        
Penetration, 77ºF, 100 g, 5 sec. T 49 – 20 15 45 40 90 
Solubility in trichloroethylene, % T 44 97.5 – 97.5 – 97.5 – 
Softening point, ºF T 53 150 – – – – – 
Dynamic shear, G*/sin(δ), 82°C, 10 
rad/s, kPa 

T 315 1.0 – – – – – 

1. Due to the hardness of the residue, these emulsions should be heated to 120-140°F before thoroughly mixing as the emulsion is 
being prepared for testing. 

2. Exception to T 59: Bring the temperature on the lower thermometer slowly to 350ºF ± 10ºF. Maintain at this temperature for 20 min. 
Complete total distillation in 60 ± 5 min. from first application of heat. 

 
Table10B 

Spray Applied Underseal Membrane Polymer-Modified Emulsions (EBL) 

Property Test Procedure Min Max 

Viscosity @ 77°F, SSF T 72 20 100 

Storage Stability1, % T 59 – 1 

Demulsibility2 T 59 55 – 
  Anionic emulsions – 35 mL of 0.02 N CaCI2, %    
  Cationic emulsions – 35 mL of 0.8% sodium 
dioctyl sulfosuccinate, % 

   

Sieve Test3, % T 59 – 0.05 

Distillation Test4 T 59   

  Residue by distillation, % by wt.  63  

  Oil portion of distillate, % by vol.   0.5 

Test on Residue from Distillation    

  Elastic Recovery @ 50°F, 50 mm/min., % Tex-539-C 60 – 
  Penetration @ 77°F, 100 g, 5 sec., 0.1 mm T 49 80 130 

1. After standing undisturbed for 24 hr., the surface must be smooth, must not exhibit a white or milky 
colored substance, and must be a homogeneous color throughout. 

2. Material must meet demulsibility test for emulsions.  

3. May be required by the Engineer only when the emulsion cannot be easily applied in the field.  

4. The temperature on the lower thermometer should be brought slowly to 350°F ± 10°F and 
maintained at this temperature for 20 min. The total distillation should be completed in 60 ± 5 min. 
from the first application of heat. 

 
Table 10C 

Full-Depth Reclamation Emulsion (FDR EM) 

Property Test Procedure Standard Yield (SY) High Yield (HY) 

Min Max Min Max 

Sieve test, % T 59 – 0.1 – 0.1 
Viscosity Saybolt Furol @ 77°F, sec. T 59 20 100 20 100 

Distillation test1: T 59     
  Residue by distillation, % by wt.  60 – 63 – 

  Oil portion of distillate, % by vol.  – 0.5 – 0.5 

Test on residue from distillation: T 49     
  Penetration @ 77°F, dmm  55 95 120 – 

Test on rejuvenating agent:      

  BWOA, %2 *** – – 2 – 
  Viscosity @ 140°F, cSt T 201 – – 50 175 
  Flash Point, COC, °F T 48 – – 380 – 
  Solubility in n-pentane, % by wt. D2007 – – 99 – 

1. The temperature on the lower thermometer should be brought slowly to 350°F ±10°F and maintained at this temperature for 
20 min. The total distillation should be completed in 60 ± 5 min. from the first application of heat. 

2. BWOA = By weight of asphalt. Provide a manufacturer’s certificate of analysis (COA) with the percent of rejuvenator added. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
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2.5. Specialty Emulsions. Provide specialty emulsion that is either asphalt-based or resin-based and meets the 
requirements of Table 11 or Table 11A. 

 
Table 11 

Specialty Emulsions 

Property Test Procedure Type–Grade 

Medium-Setting Slow-Setting 

AE-P EAP&T PCE1 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72       
  77°F, sec.  – – – – 10 100 
  122°F, sec.  15 150 – – – – 

Sieve test, % T 59 – 0.1 – 0.1 – 0.1 

Miscibility2 T 59 –  Pass  Pass  

Demulsibility, 35 mL of 0.10 N CaCl2, % T 59 – 70 – – – – 

Storage stability, 1 day, % T 59 – 1 – 1 – – 

Particle size,5 % by volume < 2.5 m Tex-238-F3 – – 90 – 90 – 

Asphalt emulsion distillation to 500°F 
followed by Cutback asphalt distillation of 
residue to 680°F: 

 
T 59 & T 78 

      

  Residue after both distillations, % by wt.  40 – – – – – 
  Total oil distillate from both distillations, % 

by volume of emulsion 
 25 40 – – – – 

Residue by distillation, % by wt. T 59 – – 60 – – – 

Residue by evaporation,4 % by wt. T 59 – – – – 60 – 

Tests on residue after all distillations:        
  Viscosity, 140°F, poise T 202 – – 800 – – – 
  Kinematic viscosity,5 140°F, cSt T 201 – – – – 100 350 
  Flash point C.O.C., °F T 48 – – – – 400 – 
  Solubility in trichloroethylene, % T 44 97.5 – – – – – 
  Float test, 122°F, sec. T 50 50 200 – – – – 

1. Supply with each shipment of PCE: 
 a copy of a lab report from an approved analytical lab, signed by a lab official, indicating the PCE 

 formulation does not meet any characteristics of a Resource Conservation Recovery Act (RCRA)  hazardous 

 waste; 

 a certification from the producer that the formulation supplied does not differ from the one tested   

  and that no listed RCRA hazardous wastes or Polychlorinated Biphenyls (PCBs) have been mixed   

  with the product; and 

 a Safety Data Sheet. 

2. Exception to T 59: In dilution, use 350 mL of distilled or deionized water and a 1,000-mL beaker. 
3. Use Tex-238-F, beginning at “Particle Size Analysis by Laser Diffraction,” with distilled or deionized water as a 

   medium and no dispersant, or use another approved method. 
4. Exception to T 59: Leave sample in the oven until foaming ceases, then cool and weigh. 
5. PCE must meet either the kinematic viscosity requirement or the particle size requirement. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit238.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit238.pdf
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Table 11A 
Hard Residue Surface Sealant 

Property Test 
Procedure 

Min Max 

Viscosity, Krebs unit, 77ºF, Krebs units D 562 45 75 

Softening point, ºF Tex-505-C1 250 – 

Uniformity  D 2939 Pass2 

Resistance to heat D 2939 Pass3 

Resistance to water D 2939 Pass4 

Wet flow, mm D 2939 – 0 

Resistance to Kerosene (optional)5 D 2939 Pass6 

Ultraviolet exposure, UVA-340, 0.77 W/m2, 
50°C chamber, 8 hr. UV lamp, 5 min. spray, 
3 hr. 55 min. condensation, 1,000 hr. total 
exposure7 

G 154 Pass8 

Abrasion loss, 1.6 mm thickness, liquid only, % ISSA TB-100 – 1.0 

Residue by evaporation, % by weight D 2939 33 – 

Tests on residue from evaporation:    
  Penetration, 77ºF, 100 g, 5 sec. T 49 15 30 
  Flash point, Cleveland open cup, °F T 48 500  

Tests on base asphalt before emulsification    
  Solubility in trichloroethylene, % T 44 98 – 

1. Cure the emulsion in the softening point ring in a 200°F ± 5°F oven for 2 hr. 
2. Product must be homogenous and show no separation or coagulation that cannot be 

overcome by moderate stirring. 
3. No sagging or slippage of film beyond the initial reference line. 
4. No blistering or re-emulsification. 
5. Recommended for airport applications or where fuel resistance is desired.  
6. No absorption of Kerosene into the clay tile past the sealer film. Note sealer surface 

condition and loss of adhesion. 
7. Other exposure cycles with similar levels of irradiation and conditions may be used with 

Department approval. 
8. No cracking, chipping, surface distortion, or loss of adhesion. No color fading or lightening. 

2.6. Recycling Agent. Recycling agent and emulsified recycling agent must meet the requirements in Table 12. 
Additionally, recycling agent and residue from emulsified recycling agent, when added in the specified 
proportions to the recycled asphalt, must meet the properties specified on the plans. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
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Table 12 

Recycling Agent and Emulsified Recycling Agent 

Property Test 
Procedure 

Recycling Agent Emulsified 
Recycling Agent 

(ARA-1) 

Polymer Modified 
Emulsified 

Recycling Agent 
(ARA-1P) 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol, 77°F, sec. T 72 – – 15 100 15 110 

Sieve test, % T 59 – – – 0.1 – 0.1 

Miscibility1 T 59 – No coagulation   

Residue by evaporation,2 % by wt. T 59 – – 60 – – – 

Distillation test: T 59       
  Residue by distillation, % by wt.      60 65 
  Oil distillate, % by volume of emulsion      – 2 

Penetration of Distillation Residue at 
39.2°F, 100 g, 5 sec. 

T 49     110 190 

Tests on recycling agent or residue from 
evaporation: 

       

  Flash point, C.O.C., °F T 48 400 – 400 – 400 – 
  Kinematic viscosity, T 201       
    140°F, cSt  75 200 75 200   
    275°F, cSt  – 10.0 – 10.0   

1. Exception to T 59: Use 0.02 N CaCl2 solution in place of water. 
2. Exception to T 59: Maintain sample at 300°F until foaming ceases, then cool and weigh. 

2.7. Crumb Rubber Modifier. Crumb rubber modifier (CRM) consists of automobile and truck tires processed by 
ambient temperature grinding. 

CRM must be: 

 free from contaminants including fabric, metal, and mineral and other nonrubber substances; 

 free-flowing; and 

 nonfoaming when added to hot asphalt binder. 

Ensure rubber gradation meets the requirements of the grades in Table 13 when tested in accordance with 
Tex-200-F, Part I, using a 50-g sample. 

Table 13 
CRM Gradations 

Sieve Size  
(% Passing) 

Grade A Grade B Grade C Grade D Grade E 

Min Max Min Max Min Max 

As shown on 
the plans 

As approved 

#8 100 – – – – – 

#10 95 100 100 – – – 

#16 – – 70 100 100 – 

#30 – – 25 60 90 100 

#40 – – – – 45 100 

#50 0 10 – – – – 

#200 – – 0 5 – – 

 

2.8. Crack Sealer. Provide polymer-modified asphalt-emulsion crack sealer meeting the requirements of 
Table 14. Provide rubber-asphalt crack sealer meeting the requirements of Table 15. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
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Table 14 
Polymer-Modified Asphalt-Emulsion Crack Sealer 

Property Test Procedure Min Max 

Rotational viscosity, 77°F, cP D 2196, Method A 10,000 25,000 

Sieve test, % T 59 – 0.1 

Storage stability, 1 day, % T 59 – 1 

Evaporation Tex-543-C   
  Residue by evaporation, % by wt.  65 – 

Tests on residue from evaporation:    
  Penetration, 77°F, 100 g, 5 sec. T 49 35 75 
  Softening point, °F T 53 140 – 
  Ductility, 39.2°F, 5 cm/min., cm T 51 100 – 

 
Table 15 

Rubber-Asphalt Crack Sealer 

Property Test 
Procedure 

Class A Class B 

Min Max Min Max 

CRM content, Grade A or B, % by wt. Tex-544-C 22 26 – – 

CRM content, Grade B, % by wt. Tex-544-C – – 13 17 

Virgin rubber content,1 % by wt.  – – 2 – 

Flash point,2 C.O.C., °F T 48 400 – 400  – 

Penetration,3 77°F, 150 g, 5 sec. T 49 30 50 30 50 

Penetration,3 32°F, 200 g, 60 sec. T 49 12 – 12 – 

Softening point, °F T 53 – – 170 – 

Bond Test, non-immersed, 0.5 in specimen, 
50% extension, 20°F4 D5329 – Pass 

1. Provide certification that the Min % virgin rubber was added. 
2. Agitate the sealing compound with a 3/8- to 1/2 in. (9.5- to 12.7 mm) wide, square-end 

metal spatula to bring the material on the bottom of the cup to the surface (i.e., turn the 
material over) before passing the test flame over the cup. Start at one side of the 
thermometer, move around to the other, and then return to the starting point using 8 to 
10 rapid circular strokes. Accomplish agitation in 3 to 4 sec. Pass the test flame over the 
cup immediately after stirring is completed. 

3. Exception to T 49: Substitute the cone specified in D 217 for the penetration needle. 
4. Allow no crack in the crack sealing materials or break in the bond between the sealer and 

the mortar blocks over 1/4 in. deep for any specimen after completion of the test. 

2.9. Asphalt-Rubber Binders. Provide asphalt-rubber (A-R) binders that are mixtures of asphalt binder and 
CRM, which have been reacted at elevated temperatures. Provide A-R binders meeting D6114 and 
containing a minimum of 15% CRM by weight. Provide Types I or II, containing CRM Grade C, for use in hot-
mixed aggregate mixtures. Provide Types II or III, containing CRM Grade B, for use in surface treatment 
binder. Ensure binder properties meet the requirements of Table 16. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph543.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph544.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph544.pdf
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Table 16 

A-R Binders 

Property Test 
Procedure 

Binder Type 

Type I Type II Type III 

Min Max Min Max Min Max 

Apparent viscosity, 347°F, cP D2196, 
Method A 

1,500 5,000 1,500 5,000 1,500 5,000 

Penetration, 77°F, 100 g, 5 sec. T 49 25 75 25 75 50 100 

Penetration, 39.2°F, 200 g, 60 sec. T 49 10 – 15 – 25 – 

Softening point, °F T 53 135 – 130 – 125 – 

Resilience, 77°F, % D5329 25 – 20 – 10 – 

Flash point, C.O.C., °F T 48 450 – 450 – 450 – 

Tests on residue from Thin-Film 
Oven Test: 

T 179       

   Retained penetration ratio, 39.2°F, 
200 g, 60 sec., % of original 

T 49 75 – 75 – 75 – 

 

2.10. Performance-Graded Binders. Provide PG binders that are smooth and homogeneous, show no separation 
when tested in accordance with Tex-540-C, and meet the requirements of Table 17. 

Separation testing is not required if: 

 a modifier is introduced separately at the mix plant either by injection in the asphalt line or mixer, 

 the binder is blended on site in continuously agitated tanks, or 

 binder acceptance is based on field samples taken from an in-line sampling port at the hot-mix plant 

after the addition of modifiers. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph540.pdf


3096 

15 - 17 12-21 
Statewide 

Table 17 
Performance-Graded Binders 

Property and Test Method Performance Grade 
PG 58 PG 64 PG 70 PG 76 PG 82 

-22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 
Average 7-day max pavement design 
temperature, °C1 

58 64 70 76 82 

Min pavement design temperature, °C1 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 

Original Binder 
Flash point, T 48, Min, °C 230 

Viscosity, T 3162, 3: 
135 

  Max, 3.0 Pa.s, test temperature, °C 

Dynamic shear, T 3154: 

58 64 70 76 82 
  G*/sin(), Min, 1.00 kPa, Max, 2.00 
kPa7, 

  Test temperature @ 10 rad/sec., °C 

Elastic recovery, D6084, 50°F, % Min8 – – 30 – – 30 50 – 30 50 60 30 50 60 70 50 60 70 
Rolling Thin-Film Oven (Tex-506-C) 

Mass change, T 240, Max, % 1.0 

Dynamic shear, T 315: 

58 64 70 76 82 
 G*/sin(), Min, 2.20 kPa, Max, 5.00 
kPa7, 

Test temperature @ 10 rad/sec., °C 

MSCR, T350, Recovery, 0.1 kPa, High 
Temperature, % Min8 

– – 20 – – 20 30 – 20 30 40 20 30 40 50 30 40 50 

Pressure Aging Vessel (PAV) Residue (R 28) 

PAV aging temperature, °C 100 

Dynamic shear, T 315: 

25 22 19 28 25 22 19 28 25 22 19 28 25 22 19 28 25 22 G*sin(), Max, 5,000 kPa 
Test temperature @ 10 rad/sec., °C 

Creep stiffness, T 3135, 6: 
 S, max, 300 MPa, 
 m-value, Min, 0.300 
 Test temperature @ 60 sec., °C 

-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 

Direct tension, T 3146: 
 Failure strain, min, 1.0% 
 Test temperature @ 1.0 mm/min., °C 

-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 

1. Pavement temperatures are estimated from air temperatures and using an algorithm contained in a Department-supplied computer program, may be provided 
by the Department, or by following the procedures outlined in AASHTO MP 2 and PP 28. 

2. This requirement may be waived at the Department’s discretion if the supplier warrants that the asphalt binder can be adequately pumped, mixed, and 
compacted at temperatures that meet all applicable safety, environmental, and constructability requirements. At test temperatures where the binder is a 
Newtonian fluid, any suitable standard means of viscosity measurement may be used, including capillary (T 201 or T 202) or rotational viscometry (T 316). 

3. Viscosity at 135°C is an indicator of mixing and compaction temperatures that can be expected in the lab and field. High values may indicate high mixing and 
compaction temperatures. Additionally, significant variation can occur from batch to batch. Contractors should be aware that variation could significantly impact 
their mixing and compaction operations. Contractors are therefore responsible for addressing any constructability issues that may arise. 

4. For quality control of unmodified asphalt binder production, measurement of the viscosity of the original asphalt binder may be substituted for dynamic shear 
measurements of G*/sin() at test temperatures where the asphalt is a Newtonian fluid. Any suitable standard means of viscosity measurement may be used, 
including capillary (T 201 or T 202) or rotational viscometry (T 316). 

5. Silicone beam molds, as described in AASHTO TP 1-93, are acceptable for use. 
6. If creep stiffness is below 300 MPa, direct tension test is not required. If creep stiffness is between 300 and 600 MPa, the direct tension failure strain 

requirement can be used instead of the creep stiffness requirement. The m value requirement must be satisfied in both cases. 
7. Maximum values for unaged and RTFO aged dynamic shear apply only to materials used as substitute binders, as described in Item 340, “Dense-Graded Hot-

Mix Asphalt (Small Quantity)”, Item 341, “Dense-Graded Hot-Mix Asphalt, and Item 344, “Superpave Mixtures.”  
8. Elastic Recovery (ASTM D6084) is not required unless MSCR (AASHTO T 350) is less than the minimum % recovery.  Elastic Recovery must be used for the 

acceptance criteria in this instance. 
 

3. EQUIPMENT 

Provide all equipment necessary to transport, store, sample, heat, apply, and incorporate asphalts, oils, and 
emulsions. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
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4. CONSTRUCTION 

Typical Material Use. Use materials shown in Table 18, unless otherwise determined by the 
Engineer. 

Table18 
Typical Material Use 

Material Application Typically Used Materials 

Hot-mixed, hot-laid asphalt mixtures PG binders, A-R binders Types I and II 

Surface treatment 
AC-5, AC-10, AC-15P, AC-20XP, AC-10-2TR, AC-20-5TR, 
HFRS-2, MS-2, CRS-2, CRS-2H, CRS-2TR, CMS-2P HFRS-2P, 
CRS-2P, CHFRS-2P, A-R binders Types II and III 

Surface treatment (cool weather) 
AC12-5TR, RC-250, RC-800, RC-3000, MC-250, MC-800, 
MC-3000, MC-2400L, CMS-2P 

Precoating AC-5, AC-10, PG 64-22, SS-1, SS-1H, CSS-1, CSS-1H 

Tack coat PG Binders, SS-1H, CSS-1H, EAP&T, TRAIL, EBL 

Fog seal SS-1, SS-1H, CSS-1, CSS-1H, CMS-1P 

Hot-mixed, cold-laid asphalt 
mixtures 

AC-0.6, AC-1.5, AC-3, AES-300, AES-300P, CMS-2, CMS-2S 

Patching mix MC-800, SCM I, SCM II, AES-300S 

Recycling 
AC-0.6, AC-1.5, AC-3, AES-150P, AES-300P, recycling agent, 
emulsified recycling agent 

Crack sealing 
SS-1P, polymer mod AE crack sealant, rubber asphalt crack 
sealers (Class A, Class B) 

Microsurfacing CSS-1P 

Prime MC-30, AE-P, EAP&T, PCE 

Curing membrane SS-1, SS-1H, CSS-1, CSS-1H, PCE 

Erosion control SS-1, SS-1H, CSS-1, CSS-1H, PCE 

FDR -Foaming PG 64-22, FDR EM-SY, FDR EM-HY 

 

4.1. Storage and Application Temperatures. Use storage and application temperatures in accordance with 
Table 19. Store and apply materials at the lowest temperature yielding satisfactory results. Follow the 
manufacturer’s instructions for any agitation requirements in storage. Manufacturer’s instructions regarding 
recommended application and storage temperatures supersede those of Table 19. 
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Table19 
Storage and Application Temperatures 

Type-Grade 
Application Storage 

Max (°F) Recommended Range 
(°F) 

Max Allowable 
(°F) 

AC-0.6, AC-1.5, AC-3 200–300 350 350 

AC-5, AC-10 275–350 350 350 

AC-15P, AC-20-5TR, AC12-5TR 
and AC10-2TR 

300–375 375 360 

RC-250 125–180 200 200 

RC-800 170–230 260 260 

RC-3000 215–275 285 285 

MC-30, AE-P 70–150 175 175 

MC-250 125–210 240 240 

MC-800, SCM I, SCM II 175–260 275 275 

MC-3000, MC-2400L 225–275 290 290 

HFRS-2, MS-2, CRS-2, CRS-2H, 
HFRS-2P, CRS-2P, CMS-2, 
CMS-2S, AES-300, AES-300S, 
AES-150P, AES-300P, CRS-2TR 

120–160 180 180 

SS-1, SS-1H, CSS-1, CSS-1H, 
PCE, EAP&T, SS-1P, RS-1P, 
CRS-1P, CSS-1P, recycling agent, 
emulsified recycling agent, polymer 
mod AE crack sealant 

50–130 140 140 

PG binders 275–350 350 350 

Rubber asphalt crack sealers (Class 
A, Class B) 

350–375 400 – 

A-R binders Types I, II, and III 325–425 425 425 

5. MEASUREMENT AND PAYMENT 

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or 
paid for directly but is subsidiary or is included in payment for other pertinent Items. 
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Special Specification 6000 

Illumination Maintenance 

1. DESCRIPTION 

Maintain, install, repair, or replace the various appurtenances related to existing illumination systems. 

2. LICENSES AND CERTIFICATION 

Provide personnel with electrical licensing and electrical certification in accordance with Item 7, “Legal 
Relations and Responsibilities,” and all applicable Special Provisions to Item 7, “Legal Relations and 
Responsibilities.” 

3. MATERIALS 

Unless otherwise noted on the plans, the Department will furnish luminaires, luminaire poles, mast arms, 
anchor bolts, and transformer bases. Assume responsibility for all materials furnished by the Department. 
Use material furnished by the Department for this contract only. 

Furnish all materials required to repair breaks or shorts in electrical conductors and cables, including, but not 
be limited to, all concrete, ground boxes, wire mesh, conduit, conductors, and pipe casing. Ensure materials 
furnished by the Contractor meet all Department standards and specification requirements. 

Return unused or removed salvageable material to the Department upon completion of work and before final 
payment, at the location shown on the plans or as directed. Dispose of any unsalvageable material in 
accordance with federal, state, and local regulations.  

When performing maintenance on luminaires, verify if fixtures are covered under the manufacturer’s 
warranty. If warranty applies, coordinate with the Department and follow any necessary procedures to have 
the manufacturer replace or repair fixtures. 

4. EQUIPMENT 

Furnish all equipment, tools and machinery necessary for the proper prosecution of the work. This will 
include, but is not limited to, an aerial device capable of reaching, installing and erecting all overhead lights 
and poles, trenching machine, boring machine, underground conductor detectors, underground fault 
detectors and splicing tools. 

Ensure equipment, tools, and machinery is at the worksite and is in good repair and operating condition 
before beginning work. Immediately repair or replace any equipment that may affect the quality of the work, 
as directed. 

5. WORK METHODS 

Conform to the latest edition of the National Electric Code (NEC) as adopted by the Texas Department of 
Licensing and Regulations, local utility requirements, the requirements of this Item, and the pertinent 
requirements of the following Items: 

 Item 104, “Removing Concrete” 

 Item 400, “Excavation and Backfill for Structures” 

 Item 416, “Drilled Shaft Foundations” 
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 Item 421, “Hydraulic Cement Concrete” 

 Item 431, “Pneumatically Placed Concrete”  

 Item 432, “Riprap”  

 Item 440, “Reinforcing Steel”  

 Item 476, “Jacking, Boring or Tunneling Pipe or Box” 

 Item 610, “Roadway Illumination Assemblies” 

 Item 613, “High Mast Illumination Poles” 

 Item 614, “High Mast Illumination Assemblies” 

 Item 616, “Performance Testing of Lighting Systems” 

 Item 618, “Conduit” 

 Item 620, “Conductors” 

 Item 621, “Tray Cable” 

 Item 622, “Duct Cable” 

 Item 624, “Ground Boxes” 

 Item 627, “Treated Timber Poles” 

 Item 628, “Electrical Services” 

 Item 652, “Highway Sign Lighting Fixtures” 

Perform work on this contract as directed. Maintain existing roadway illumination systems as directed. 
Perform a monthly inspection to determine if any maintenance of the illumination system are needed and 
provide a detailed report to the Engineer. Provide proper maintenance or repairs within 48 hr. of notification. 
Submit completed maintenance log as directed. Coordinate electric power issues with local utility company. 

The term “duct cable” as used herein consists of a complete assembly of conductors enclosed in a high 
density polyethylene duct. 

Perform maintenance, installation, removal, or replacement activities located near any overhead or 
underground utilities using established industry and utility safety practices. Consult with the appropriate utility 
company before beginning such work. 

Maintain, install, repair or replace the following items in accordance with the details as shown on the plans, 
the NEC and as directed: 

5.1. Conduit. Install, remove, or replace conduits in accordance with Item 618, “Conduit.” Use 90° “sweep” type 
elbows on conduits entering a ground box or foundation.  

5.2. Electrical Conductors. Install, remove, or replace electrical conductors in accordance with Item 620, 
“Electrical Conductors.” 

Strap cable as required when installing or replacing conductors in aerial runs. This work is subsidiary to this 
Item. 

5.3. Tray Cable. Install, remove, or replace tray cable in accordance with Item 621, “Tray Cable.” 

5.4. Duct Cable. Install, remove, or replace duct cable in accordance with Item 622, “Duct Cable.” 

5.5. Conduit or Duct Cable Repair and Conductor Splices. Notify the Engineer when an underground break in 
duct cable or conduit must be located or if a short in a conductor must be located.  

Expose the break or short, install the ground box, repair the conduit or duct cable, perform the electrical 
splices, and backfill. Backfill in accordance with the construction methods of Item 400, “Excavation and 
Backfill for Structures.” New ground boxes will be paid for under, “Install Ground Box.” 



6000 

3 - 11 08-15 
Statewide 

When a ground box is not needed, expose the break or short, repair conduit or duct cable, remove damaged 
conductors, and install new conductors. Replace up to 3 ft. of conduit when repairing duct cable, regardless 
of the number of conduits in trench. Only one repair will be considered for payment per trench. If more than 
3 ft. of conduit or duct cable needs to be replaced the additional will be paid for under “Replace Underground 
Conduit” or “Replace Duct Cable.” Replacement of conductors will be paid for under “Install or Replace 
Conductor.” Backfill in accordance with the construction methods of Item 400, “Excavation and Backfill for 
Structures.” 

An electrical splice will include the replacement of up to 3 ft. of conductor, regardless of the number of 
conductors in the conduit. Only one splice will be considered for payment per conduit. If more than 3 ft. of 
conductor needs to be replaced the additional will be paid for under “Install or Replace Conductor.” 

Above-ground conduit repairs performed in conjunction with a bid item will be considered subsidiary to the 
pertinent bid item. Above-ground conduit repairs not performed in conjunction with a bid item will include the 
replacement of up to 3 ft. of conduit per repair. If more than 3 ft. of conduit must be replaced, the additional 
will be paid for under “Replace Above-Ground Conduit.” 

5.6. Bore Operations. Place underground wiring under roadways by boring in accordance with the construction 
methods for boring as outlined in Item 476, “Jacking, Boring or Tunneling Pipe or Box.” Bore a minimum of 
60 in. below the roadway surface (and a minimum of 36 in. below the ditch flow-line) and extend 10 ft. 
outside the edge of the roadway or as directed. Placement of conduit for the length of the bore will be 
considered subsidiary to this bid item. Electrical conductors will be paid for under the bid item “Install or 
Replace Conductor.” 

5.7. Install, Remove, or Replace Roadway Illumination Assembly. Install, remove, or replace roadway 
illumination assemblies.  This will include the base, pole, luminaire arms, luminaire, and required wiring.  

5.8. Install, Remove, or Replace Underpass Luminaire. Install, remove, or replace underpass luminaires.  This 
will include the luminaire, junction box, mounting hardware, and required wiring. 

5.9. Install, Remove, or Replace Induction Fluorescent Fixture. Install, remove, or replace induction 
fluorescent fixture. 

5.10. Install, Remove, or Replace Luminaire. Install, remove, or replace luminaire. 

5.11. Replace High Mast Luminaires. Replace high mast luminaires. 

5.12. Replace Luminaire Pole. Replace luminaire pole. Removing and reinstalling existing luminaires and arms is 
subsidiary to this item. 

5.13. Replace Luminaire Arms. Replace luminaire arms. 

5.14. Maintenance of Roadway Illumination. Maintain roadway illumination assemblies including replacement of 
lamps, fuses, fuse holder, starting aid, photocells, ballasts, and other work required to keep lights 
operational. Relevel the fixture. Clean the reflector and inside and outside of lens with an approved cleaning 
solution. 

5.15. Maintenance of High Mast Illumination. Maintain high mast illumination assemblies including lowering the 
ring assembly and the replacement of lamps, fuses, fuse holder, starting aid, photocells, ballasts, and other 
work required to keep lights operational. Re-aim the lights and clean the lenses and reflectors as directed. 
Clean the reflector and inside and outside of lens with an approved cleaning solution. Maintain mechanical 
and electrical equipment as directed. 

5.16. Maintenance of Overhead Sign Lighting. Maintain overhead sign lighting for large signs mounted over the 
roadway including replacing the ballast, lamps, fuses and lamp sockets in order to properly restore the 
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lighting to satisfactory operation. Install in accordance with the details shown on the plans or as directed. 
Clean the reflector and inside and outside of lens with an approved cleaning solution. 

5.17. Maintenance of Underpass Fixtures. Maintain HPS underpass fixtures including the replacement of lamps, 
fuses, fuse holder, starting aid, photocells, ballasts, and other work required to keep lights operational. 
Relevel the fixture. Clean the reflector and inside and outside of lens with an approved cleaning solution. 

5.18. Maintenance of Induction Fluorescent Fixtures. Maintain induction fluorescent fixtures including the 
replacement of lamps, fuses, fuse holder, starting aid, photocells, ballasts, and other work required to keep 
lights operational. Relevel the fixture. Clean the reflector and inside and outside of lens with an approved 
cleaning solution. 

5.19. Scheduled Preventive Maintenance of Roadway Illumination Assembly. Inspect and perform the 
following listed items according to the schedule provided by the Engineer: 

 Inspect and maintain all foundation anchor bolts, nuts, and washers.  

 Prep and touch up rust spots with cold galvanizing spray. 

 Replace lamp and clean fixtures as directed. 

 Replace ballast as directed. 

 Level fixture. 

 Inspect electrical system. 

 Repair shorts or open circuits. 

5.20. Scheduled Preventive Maintenance of High Mast Assembly. Complete and sign “Luminaire Preventive 
Maintenance for High Mast Lighting” reports. Fill out forms legibly and completely. List all materials used at 
each location. 

Inspect and perform the following listed items according to the schedule provided by the Engineer: 

 Inspect and fill gearbox lubrication reservoir.  

 Lubricate grease fittings. 

 Adjust brake mechanism to proper torque. 

 Inspect cable drum. 

 Inspect all wire rope and cables for deterioration or wear. 

 Inspect safety lanyard. 

 Lower ring and inspect mechanism. 

 Inspect all foundation anchor bolts, nuts, and washers.  

 Inspect welds around baseplate and ground sleeve for visible cracks. 

 Prep and touch up rust spots with cold galvanizing spray. 

 Replace lamps and clean fixtures as directed. 

 Replace ballasts as directed. 

 Replace aviation warning (obstruction) lamps as directed. 

 Inspect electrical system. 

 Repair short or open circuits as directed. 

 Raise ring to proper position. 

5.21. Replace Electrical Services. Replace electrical services in accordance with Item 628, “Electrical Services.” 

5.22. Replace Service Pole. Replace service poles by removing the existing service pole, installing the new pole 
and related electrical service equipment, installing conduit including the elbow below ground for underground 
service feed or the weatherhead for overhead service feed, and connecting and installing electrical service. 
Install in accordance with Item 628, “Electrical Services.” 

5.23. Install Ground Box. Install ground boxes in conformance with the details shown on the plans and Item 624, 
“Ground Boxes.” When shown on the plans, provide a Class “A” concrete apron conforming to Item 421, 
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“Hydraulic Cement Concrete.” Place ground box to line and grade as approved. All wiring connections 
required inside the ground box will be considered subsidiary to this bid item. 

5.24. Remove Ground Box. Remove ground box and fill hole with approved fill to at least 6 in. below conduit 
level. Remove conductors from conduit back to the point of termination. Uncover enough conduit that 
90° bends can be removed and conduit reconnected. Clean conduit as per Item 618, “Conduit,” and pull and 
terminate new conductors. Conduit replaced within 5 ft. of the ground box will be subsidiary to this Item. 
Cleaning of conduit and pulling of conductors will be paid under “Install or Replace Conductor.” Backfill in 
accordance with the construction methods of Item 400, “Excavation and Backfill for Structures.” If more than 
5 ft. of conduit or duct cable needs to be replaced the additional will be paid for under “Replace Underground 
Conduit” or “Replace Duct Cable.”  

If applicable, ground box removal includes removing the existing riprap apron. 

5.25. Install Foundation. Install foundation for roadway illumination assemblies as shown on the plans and in 
accordance with the materials and construction methods outlined in Item 416, “Drilled Shaft Foundations.” 

5.26. Remove Foundation. Remove foundations in accordance with Item 610, “Roadway Illumination 
Assemblies,” and Item 104, “Removing Concrete.” Backfill in accordance with the construction methods of 
Item 400, “Excavation and Backfill for Structures.” 

5.27. Replace Transformer Base. Replace transformer base in accordance with the plans or as directed. The 
removal of the pole, mast arm, and luminaire for replacement of the transformer base only will be considered 
subsidiary to the pertinent bid items. 

5.28. Replace Transformer Base Cover. Replace damaged or missing covers on existing transformer bases. 

5.29. Replace Hand Hole Cover. Replace damaged or missing covers on existing illumination poles. 

5.30. Install Ground Rod. The installation of ground rods will include running a properly sized copper grounding 
conductor to the ground connection. 

5.31. Replace Ballast. Replace ballast for pole mounted, underpass, sign and wall pack fixtures in accordance 
with the details shown on the plans or as directed.  

5.32. Replace Ballast (High Mast Lighting). Replace ballast for high mast fixtures. 

5.33. Install or Replace Fused Disconnect. Install or replace fused disconnect. 

5.34. Replace Lamp Socket. Replace lamp socket for pole mounted, underpass, high mast and wall pack fixtures. 

5.35. Replace Lamp. Replace lamps for pole mounted, underpass, sign and wall pack fixtures. Clean the reflector 
and inside and outside of lens with an approved cleaning solution. 

5.36. Replace Lamp (High Mast Lighting). Replace lamp for individual high mast fixtures. Clean the reflector and 
inside and outside of lens with an approved cleaning solution.  

5.37. Replace Wall Pack Luminaires. Replace wall pack luminaires on structures, rest areas, maintenance 
warehouses, and other facilities.  

5.38. Replace Lens. Replace pole mounted, underpass, sign, wall pack or high mast luminaire lenses. 

5.39. Replace Wall Pack Guard. Replace wall pack guard. 

5.40. Replace Fuses. Replace fuses for pole mounted, underpass, sign and wall pack fixtures, and fused 
disconnects. 



6000 

6 - 11 08-15 
Statewide 

5.41. Replace Fuse Holders. Replace fuse holder for pole mounted, underpass, sign and wall pack fixtures. 

5.42. Replace Breakaway Fuse Holders. Replace breakaway fuse. 

5.43. Replace Starting Aid. Replace starting aid for pole mounted, underpass, sign and wall pack fixtures. 

5.44. Replace Photocells and Brackets. Replace photocells and brackets. 

5.45. Replace Control Transformer. Replace the control transformer. 

5.46. Replace Control Circuit. Replace the control circuit. 

5.47. Replace Aviation Warning Fixtures. Replace the aviation warning (obstruction) fixtures. 

5.48. Replace Aviation Warning Lamp. Replace the aviation warning (obstruction) fixture lamp 

5.49. Replace Hand-Off-Auto Switch. Replace three position Hand-Off-Automatic control switch. 

5.50. Replace Contactor. Replace electromagnetic contactors. 

5.51. Replace Meter Bases. Replace meter bases according to electrical service provider’s requirements. 

5.52. Replace Time Clocks. Replace time clocks.  

5.53. Replace Breaker Panel. Replace breaker panel. 

5.54. Install or Replace Circuit Breaker. Install or replace circuit breakers. 

5.55. Replace Flexible Power Cable or Cord. Replace flexible power cable or cord. 

5.56. Replace Twist Lock Connectors. Replace twist lock connectors. 

5.57. Replace Safety Lanyard. Replace safety lanyard. 

5.58. Raise and Lower Ring (High Mast Lighting). Raise and lower ring in order to perform various maintenance 
and repair items. 

5.59. Restrap Existing Conduit. Restrap existing conduit in accordance with the details shown on the plans or as 
directed. 

5.60. Replace Missing Nuts, Washers, and Other Hardware. Replace missing nuts washers, and other 
miscellaneous hardware. 

5.61. Troubleshoot for Repairs. Troubleshoot location as directed to identify work needed for repairs. 

5.62. Project Inspections. Inspect and review the project to determine if any items are in need of repair and 
provide the Engineer with a list of these items. Make repairs to those items as approved. All repairs will be 
paid for by their respective pay items. 

5.63. Install or Replace Safety Switch.  Install or Replace Safety Switch. 

5.64. Replace 5/16 in. Wire Rope. Replace 5/16 in. wire rope with swaged terminals. 

5.65. Replace 3/8 in. Wire Rope. Replace 3/8 in. wire rope with swaged terminals. 

5.66. Replace High Mast Winch. Replace high mast winch. 
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5.67. Replace Wire Rope Pulley. Replace wire rope pulley. 

5.68. Replace Electrical Cable Pulley. Replace electrical cable pulley. 

5.69. Install or Replace Access Hole Cover. Replace damaged or missing access covers on existing high mast 
poles. 

5.70. Replace High Mast Springs. Replace high mast spring set. 

5.71. Remove and Reinstall High Mast Pole for Repairs.  Remove and reinstall high mast pole from the 
foundation to perform any repairs to internal components. 

6. MEASUREMENT 

This Item will be measured as follows. 

6.1. Conduit. By the foot of conduit installed, removed, or replaced. This will include the installation of all 
hardware necessary to attach and connect the conduit, and any excavation, backfill and compaction. 

 Install Above-Ground Conduit 

 Remove Above-Ground Conduit 

 Replace Above-Ground Conduit 

 Install Underground Conduit 

 Remove Underground Conduit 

 Replace Underground Conduit 

6.2. Electrical Conductors. By the foot of electrical conductor installed, removed, or replaced. 

 Install Conductor 

 Remove Conductor 

 Replace Conductor 

6.3. Tray Cable. By the foot of tray cable installed, removed, or replaced. 

 Install Tray Cable 

 Remove Tray Cable 

 Replace Tray Cable 

6.4. Duct Cable. By the foot of duct cable installed, removed, or replaced. This will include excavation, backfill, 
and compaction. 

 Install Duct Cable 

 Remove Duct Cable 

 Replace Duct Cable 

6.5. Conduit or Duct Cable Repair and Conductor Splices. 

 Install Electrical Splice. By each electrical splice installed per conduit. 

 Repair Above-Ground Conduit. By each conduit location repaired. This will include the installation of all 

hardware necessary to attach and connect the conduit 

 Repair Underground Conduit. By each conduit location repaired. This will include excavation, placement 

of conduit, backfill and compaction. 

 Repair Underground Duct Cable. By each duct cable location repaired. This will include excavation, 

placement of duct cable, backfill and compaction. 

6.6. Road Bore. By the foot of road bore. This will include conduit installed. 
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6.7. Install, Remove, or Replace Roadway Illumination Assembly. By each assembly installed, removed, or 
replaced. This item includes all wiring and hardware connections above the foundation. 

 Install Roadway Illumination Assembly (HPS) 

 Remove Roadway Illumination Assembly (HPS) 

 Replace Roadway Illumination Assembly (HPS) 

 Install Roadway Illumination Assembly (LED) 

 Remove Roadway Illumination Assembly (LED) 

 Replace Roadway Illumination Assembly (LED) 

6.8. Install, Remove, or Replace Underpass Luminaire. By each luminaire installed, removed, or replaced.  

 Install Underpass Luminaire (HPS) 

 Remove Underpass Luminaire (HPS) 

 Replace Underpass Luminaire (HPS) 

 Install Underpass Luminaire (LED) 

 Remove Underpass Luminaire (LED) 

 Replace Underpass Luminaire (LED) 

6.9. Install, Remove, or Replace Induction Fluorescent Fixture. By each fixture installed, removed, or 
replaced. 

 Install Induction Fluorescent Fixture 

 Remove Induction Fluorescent Fixture 

 Replace Induction Fluorescent Fixture 

6.10. Install, Remove, or Replace Luminaire. By each luminaire installed, removed, or replaced. 

 Install Luminaire (HPS) 

 Remove Luminaire (HPS) 

 Replace Luminaire (HPS) 

 Install Luminaire (LED) 

 Remove Luminaire (LED) 

 Replace Luminaire (LED) 

6.11. Replace High Mast Luminaires. By each high mast luminaire replaced. 

6.12. Replace Luminaire Pole. By each pole replaced. 

6.13. Replace Luminaire Arms. By each luminaire arm replaced. 

6.14. Maintain Roadway Illumination. By each luminaire pole maintained.  

6.15. Maintain High Mast Illumination. By each high mast pole maintained. 

6.16. Maintain Overhead Sign Lighting. By each sign light maintained. 

6.17. Maintain Underpass Fixture. By each underpass fixture maintained. 

6.18. Maintain Induction Fluorescent Fixture. By each induction fluorescent fixture maintained. 

6.19. Scheduled Preventive Maintenance (Roadway Illumination Assembly). By each roadway illumination 
pole. (Replacing lamp and ballast is subsidiary to this bid item.) 

6.20. Scheduled Preventive Maintenance (High Mast Assembly). By each high mast pole regardless of the 
number of luminaires on the ring. (Replacing lamps and ballast is subsidiary to this bid item.) 
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6.21. Replace Electrical Service. By the each electrical service replaced. 

6.22. Replace Service Pole (Timber, Steel, or Concrete). By each service pole replaced.  

 Replace Timber Service Pole 

 Replace Steel Service Pole 

 Replace Concrete Service Pole 

6.23. Install Ground Box. By each ground box installed.  

 Install Ground Box 

 Install Ground Box w/ Apron 

6.24. Remove Ground Box. By each ground box removed. 

6.25. Install Foundation. By each foundation installed. 

6.26. Remove Foundation. By each foundation removed. 

6.27. Replace Transformer Base. By each base replaced. 

6.28. Replace Transformer Base Cover. By each cover replaced. 

6.29. Replace Hand Hole Cover. By each cover replaced. 

6.30. Install Ground Rod. By each ground rod installed. 

6.31. Replace Ballast. By each ballast replaced. 

6.32. Replace Ballast (High Mast Lighting). By each high mast ballast replaced.  

6.33. Install or Replace Fused Disconnect. By each fused disconnect installed or replaced. 

 Install Fused Disconnect 

 Replace Fused Disconnect 

6.34. Replace Lamp Socket. By each lamp socket replaced for pole mounted, underpass, and wall pack fixtures. 

 Replace Lamp Socket for pole mounted fixtures 

 Replace Lamp Socket for underpass fixtures 

 Replace Lamp Socket for wall pack fixtures 

 Replace Lamp Socket for high mast fixture 

6.35. Replace Lamp. By each lamp replaced for pole mounted, underpass, and wall pack fixtures. 

 Replace Lamp for pole mounted fixtures 

 Replace Lamp for underpass fixtures 

 Replace Lamp for wall pack fixtures 

6.36. Replace Lamp (High Mast Lighting). By each lamp replaced.  

6.37. Replace Wall Pack Luminaire. By each wall pack replaced. 

6.38. Replace Lens. By each lens replaced 

 Replace Lens for pole mounted fixture 

 Replace Lens for underpass fixture 

 Replace Lens for wall pack fixture 
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 Replace Lens for high mast fixture 

6.39. Replace Wall Pack Guard. By each guard replaced. 

6.40. Replace Fuse. By each fuse replaced. 

6.41. Replace Fuse Holder. By each fuse holder replaced. 

6.42. Replace Breakaway Fuse Holder. By each breakaway fuse holder replaced. 

6.43. Replace Starting Aid. By each starting aid replaced. 

6.44. Replace Photocell and Bracket. By each photocell and bracket replaced. 

6.45. Replace Control Transformer. By each transformer replaced. 

 Replace Control Transformer for High Mast 

 Replace Control Transformer for Electrical Service 

6.46. Replace Control Circuit. By each control circuit replaced. 

 Replace Control Circuit for High Mast 

 Replace Control Circuit for Electrical Service 

6.47. Replace Aviation Warning Fixture. By each obstruction fixture replaced. 

6.48. Replace Aviation Warning Lamp. By each obstruction lamp replaced.  

6.49. Replace Hand-Off-Auto Switch. By each H-O-A control switch replaced. 

6.50. Replace Contactor. By each electromagnetic contactor replaced.  

6.51. Replace Meter Base. By each meter base replaced. 

6.52. Replace Time Clock. By each time clock replaced. 

6.53. Replace Breaker Panel. By each breaker panel replaced. 

6.54. Install or Replace Circuit Breaker. By each circuit breaker installed or replaced. 

 Install Circuit Breaker 

 Replace Circuit Breaker 

6.55. Replace Flexible Power Cable or Cord. By foot of cable or cord replaced. 

6.56. Replace Twist Lock Connector. By each twist lock connector replaced. 

6.57. Replace Safety Lanyard. By foot of chain replaced. Associated hardware is considered subsidiary to this 
item. 

6.58. Raise and Lower Ring (High Mast Lighting). By each ring raised and lowered (not part of scheduled 
preventive maintenance). 

6.59. Restrap Existing Conduit. By each strap installed. 

6.60. Replace Missing Nuts, Washers, and Other Hardware. By each nut, washer, or miscellaneous hardware 
replaced. 
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6.61. Troubleshoot for Repairs. By the man-hour of troubleshooting.  

6.62. Project Inspections. By the month. 

6.63. Install or Replace Safety Switch. By each safety switch installed or replaced. 

 Install Safety Switch 

 Replace Safety Switch 

6.64. Replace 5/16 in. Wire Rope. By each 5/16 in. wire rope with swaged terminals replaced. 

6.65. Replace 3/8 in. Wire Rope. By each 3/8 in. wire rope with swaged terminals replaced. 

6.66. Replace High Mast Winch. By each winch replaced. 

6.67. Replace Wire Rope Pulley. By each wire rope pulley replaced. 

6.68. Replace Electrical Cable Pulley. By each electrical cable pulley replaced. 

6.69. Install or Replace Access Hole Cover. By each access cover installed or replaced. 

 Install Access Hole Cover 

 Replace Access Hole Cover 

6.70. Replace High Mast Springs. By each high mast spring set replaced. 

6.71. Remove and Reinstall High Mast Pole for Repairs.  By each high mast pole removed and reinstalled. 

7. PAYMENT 

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 prices bid for the various designations. This price is full 
compensation for furnishing all material, equipment, labor, fines, tools, and incidentals necessary to complete 
the work. 

Lane closures will be paid for under Special Specification “Lane Closures.” 
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Special Specification 6007 

Intelligent Transportation System (ITS) Fiber Optic 
Cable 

1. DESCRIPTION 

Furnish, install, relocate and remove  Intelligent Transportation System (ITS) fiber optic cable, fiber patch 
panels and splice enclosures as shown on the plans.  

2. MATERIALS 

2.1. General Requirements. Provide, assemble, fabricate and install materials that are new, corrosion resistant, 
and in accordance with the details shown on the plans and in these Specifications.  

Furnish, install, splice, and test all new fiber optic cable. Provide all splicing kits, fiber optic cable caps, 
connectors, moisture or water sealants, terminators, splice trays, fiber optic jumpers, pig tails, fiber patch 
panels, fiber interconnect housing, and accessories necessary to complete the fiber optic network. Provide 
all equipment necessary for installation, splicing, and testing. 

2.2. Cable Requirements. Furnish all-dielectric, dry-filled, gel-free, loose tube fiber optic cable, with low water 
peak, suitable for underground conduit environments or aerial applications.  

Furnish self-supporting, all-dielectric, dry-filled, gel-free, loose tube fiber optic cable, with low water peak 
suitable for aerial applications when not lashing to strand cable.  

All fiber optic cable furnished must have a design life of 20 yr. when installed to the manufacturer’s 
specifications.  

Splice fiber optic cables in ground boxes, field cabinets, or buildings. Terminate fiber optic cables in field 
cabinets and buildings that comply with the details shown on the plans and in this Specification. 

Provide all fiber optic cable from the same manufacturer and the manufacturer is International Organization 
for Standardization (ISO) 9001 certified. Ensure the cables meet or exceed United States Department of 
Agriculture Rural Utilities Service (RUS) CFR 1755.900, American National Standards Institute/Insulated 
Cable Engineers Association (ANSI/ICEA) S-87-640, and Telecommunications Industry 
Association/Electronic Industries Alliance (TIA/EIA)-492-CAAB standard. 

2.3. Optical Requirements. 

2.3.1. Optical Fiber. Provide ITU G.652 single mode fiber optic cable with a core diameter of 8.3 ± 0.7 microns 
and a cladding diameter of 125 ± 0.7 microns. Provide optical fiber made of glass consisting of a silica core 
surrounded by concentric silica cladding, free of imperfections and inclusions. 

2.3.2. Core/Clad Concentricity. Provide an offset between the center of the core and cladding less than 
0.5 microns. 

2.3.3. Mode Field Diameter. Provide single mode fiber optic cable with the effective area or Mode Field Diameter 
of the fiber must be 9.2 ± 0.4 µm at 1310 nm and 10.5 ± 1.0 µm at 1550 nm. 

2.3.4. Primary Coating. Provide fiber with a coating diameter of 250 ± 15 microns. 
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2.3.5. Attenuation. Provide single mode fiber optic cable with nominal attenuation of 0.35 dB/km maximum at a 
wavelength of 1310 nm and nominal attenuation of 0.25 dB/km maximum at a wavelength of 1550 nm.  

Attenuation at water peak must be less than 0.35 dB/km at 1383 nm. 

2.3.6. Bandwidth and Dispersion. Provide single mode fiber optic cable with a maximum dispersion of: 

 3.2 ps/nm-km at a wavelength of 1310 nm, and 

 18 ps/nm-km at a wavelength of 1550 nm. 

Zero dispersion wavelength must be between 1300 nm and 1324 nm and the zero dispersion slope at the 
zero dispersion wavelength must be less than 0.092 ps/(nm2 • km).  

The cutoff wavelength must be less than 1260 nm for single mode fibers specified to operate at 1310 nm. 
The cutoff wavelength must be less than 1480 for single mode fibers specified to operate only at 1550 nm or 
higher. 

 

The macrobend attenuation per 100 turns must not exceed 0.05 dB at 1310 nm and 1550 nm. 

2.3.7. Mechanical Requirements(Tensile Strength). Provide a cable withstanding a pulling tension of 600 lbf 
without increasing attenuation by more than 0.8 dB/mi when installing in underground conduit systems in 
accordance with EIA-455-33A. Conduct an impact test in accordance with TIA/EIA-455-25C (FOTP-25) and 
a compression load test in accordance with TIA/EIA-455-41A (FOTP-41). 

For all-dielectric self-supporting cable (ADSS) and other self-supporting cables, meet tensile strength 
requirements in accordance with Section 25, Loading of Grades B and C, of National Electric Safety Code 
(NESC), for the maximum span and sag information as shown in the plans for aerial construction.     

2.3.8. Bend Radius. Provide a cable withstanding a minimum bending radius of 10 times its outer diameter during 
operation, and 20 times its outer diameter during installation, removal and reinstallation without changing 
optical fiber characteristics. Test the cable in accordance with EIA-455-33A. 

2.3.9. Buffering. Use a buffering tube or jacket with an outer diameter of 1.0 to 3.0 mm containing 12 individual 
fiber strands. The fibers must not adhere to the inside of the buffer tube. 

2.3.10. Color Coding. Provide fiber and buffer tubes with a color coating applied to it by the manufacturer. Coating 
must not affect the optical characteristics of the fiber. Provide color configuration in accordance with TIA/EIA-
598 as follows: 

 1. Blue 

 2. Orange 

 3. Green 

 4. Brown 

 5. Slate 

 6. White 

 7. Red 

 8. Black 

 9. Yellow 

 10. Violet 

 11. Rose 

 12. Aqua 

3. EQUIPMENT 

3.1. Cable Type. Provide cables with a reverse oscillation or planetary stranding structure. 

Jacket construction and group configuration should separate at splice points to cut and splice 1 set of fibers 
while the others remain continuous. All cable jackets must have a ripcord to aid in the removal of the outer 
jacket. Submit cable designs for approval. 

Strand loose buffer tubes around a dielectric central anti-buckling strength member. Provide dielectric aramid 
or fiber glass strength members with specified strength for the cable. Provide cable with a water-blocking 
material, which is non-hygroscopic, non-nutritive to fungus, non-conductive, non-toxic, and homogeneous. 
The water blocking material must comply with TIA/EIA-455-81B and 455-82B as well as TIA/EIA-455-98.  
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Ensure a polyethylene inner jacket is applied over the cable core, and that the entire cable is enclosed with a 
polyethylene outer jacket. Ensure the outer jacket contains black carbon to provide UV protection for the 
cable. Ensure each cable is marked with the manufacturer’s name, the date of manufacture (month/year), the 
fiber count (example 48F SM), and sequential length markings at maximum 2 ft. increments, measured in 
U.S. units.  

For aerial installation, provide standard fiber optic cable lashed to steel messenger cable or ADSS in 
accordance with the Institute of Electrical and Electronics Engineers (IEEE) 1222 Standard for Testing and 
Performance for All-Dielectric Self-Supporting (ADSS) Fiber Optic Cable for Use on Electric Utility Power 
Lines, or most current version. Provide ADSS cable in accordance with the maximum span distance, weather 
load rating, and allowable sag as shown on the plans. “Figure 8” self-supporting cable with integrated 
messenger cable within the outer jacket for aerial installation is acceptable.  

3.1.1. Cable Size. Furnish cables with a maximum diameter not exceeding 19 mm.  

3.1.2. Environmental Requirements. Provide cable that functions in a temperature range from -40°F to 158°F. 

3.2. Fiber Optic Accessories. 

3.2.1. Splice Enclosures. Furnish and install 1 of 3 types of underground splice enclosures at locations shown on 
the plans to accommodate the cables being spliced at that point. The types are as follows: 

 Type 1: 4 cable entry ports total – 2 ports to accommodate backbone fiber of up to 144 fibers and 2 

ports for drop cables of up to 48 fibers, 

 Type 2: 6 cable entry ports total – 4 to accommodate backbone or arterial cables of up to 144 fibers and 

2 ports for drop cables of up to 48 fibers, and 

 Type 3: 8 cable entry ports total – 4 to accommodate backbone or arterial cables of up to 144 fibers and 

4 ports for drop cables of up to 48 fibers. 

Provide the end cap of the canister splice closure with re-enterable quick-seal cable entry ports to 
accommodate additional branch cables or backbone cables. Provide fiber optic splice enclosures with strain 
relief, splice organizers, and splice trays from the same manufacturer as the splice enclosure. Select the 
appropriate splice enclosure type based on the number of splices called for in the plans. Suspend all splice 
closures off floor of the ground box and secure to cable rack assembly on side wall of ground box. 

For end of reel splicing, use a fiber optic splice enclosure sized to accommodate full cable splice in one 
enclosure. Fiber optic splice enclosure must be of the same manufacturer as other supplied on a project. 
Splice enclosure and fusion splicing required for end of reel will be incidental to the fiber optic cable. 

Comply with the Telcordia Technologies’ GR-711-CORE standard and all applicable NEC requirements. 

Contain all optical fiber splices within a splice enclosure, providing storage for fiber splices, nonspliced fiber, 
and buffer tubes. Provide sufficient space inside the enclosure to prevent microbending of buffer tubes when 
coiled. 

Ensure that the splice enclosure maintains the mechanical and environmental integrity of the fiber optic 
cable, encases the sheath opening in the cable, and organizes and stores optical fiber. Ensure all hinges and 
latching devices are stainless steel or of a non-corrosive material designed for harsh environments. Ensure 
that the enclosure is airtight and prevents water intrusion. Ensure that splice enclosures allow re-entry and 
are hermetically sealed to protect internal components from environmental hazards and foreign material such 
as moisture, dust, insects, and UV light.  

3.2.2. Field Rack Mount Splice Enclosures. Provide a 19 in. EIA rack mounted splice enclosure module to hold 
spliced fibers as shown in the plans inside field equipment cabinets or buildings. 
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Splice or terminate fibers inside rack mounted fiber optic splice enclosures. Provide an enclosed unit 
designed to house a minimum of 4 cables, sized to accommodate at a minimum the cables shown on the 
plans plus future expansion.   

Provide splice enclosures containing mounting brackets with a minimum of 4 cable clamps. Install cable 
according to manufacturer recommendations for the cable distribution panel. 

3.2.3. Fiber Patch Panels. Provide fiber patch panels that are compatible with the fiber optic cable being 
terminated and color coded to match the optical fiber color scheme. Coil and protect a maintenance loop of 
at least 5 ft. of buffer tube inside the rack mount enclosure, patch panel, or splice tray. Allow for future splices 
in the event of a damaged splice or pigtail. 

3.2.3.1. Cabinet. Terminate or splice fibers inside the compact and modular fiber patch panel in the cabinet. Provide 
fiber patch panel for installation inside a 19 in. EIA rack and sized appropriately to accommodate the fiber 
terminations shown on the plans or as directed by the Engineer. Provide each patch panel housing with pre-
assembled compact modular snap-in simplex connector panel modules, each module having a minimum of 6 
fiber termination/connection capabilities. Provide modules with a removable cover having 6 pre-
connectorized fiber pigtails, interconnection sleeves, and dust caps installed by the manufacturer. Provide a 
12 fiber or greater fusion splice tray capability housing, each tray holding 12 fusion splices as shown in the 
plans. Stack splice trays on a rack to permit access to individual trays without disturbing other trays. Locate 
splice trays in a rack within a pull-out shelf. Protect the housing with doors capable of pivoting up or down. 
Document the function of each terminated/spliced fiber, along with the designation of each connector on 
labels or charts located either on the inside or outside of the housing door. Provide labels or charts that are 
UV resistant design for harsh environments and used inside field equipment cabinets. Use permanent 
marker or method of identification that will withstand harsh environments. Provide each housing with strain 
relief. Terminate single mode fiber optic cable with SC connectors to the patch panels, unless otherwise 
shown on the plans. 

Install the fiber patch panel as an integral unit as shown on the plans. 

3.2.3.2. Building. Provide a fiber patch panel with a modular design allowing interchangeability of connector panel 
module housing and splice housing within the rack, as shown on the plans. 

Provide the number of single mode fibers, connector panel module housings, and splice housings for the 
patch panel unit in the building as shown on the plans. 

Provide a fiber patch panel unit, installed at a height less than 7 ft., capable of housing 8 connector panel 
module housings or 8 splice housings. Protect the housing with doors capable of pivoting up or down and 
sliding into the unit.  

Provide 12 snap-in simplex connector panel modules with each connector panel module housing, each 
module having 6 fiber termination/connector capabilities. Use a pre-assembled compact modular unit with a 
removable cover for the snap-in simplex connector panel module having 6 pre-connectorized fiber pigtails, 
interconnection sleeves, and dust caps installed by the manufacturer. Provide each connector panel module 
housing with a jumper routing shelf, storing up to 5 ft. (minimum) of cable slack for each termination within 
the housing. Provide the fiber distribution unit with strain relief. 

Provide splice enclosure with 24 fusion splice tray capabilities, each splice tray holding 12 or more fusion 
splices. Stack splice trays on a rack to permit access to individual trays without disturbing other trays. Locate 
the rack on a pull-out shelf.  

Document the function of each terminated/spliced fiber, along with the designation of each connector on 
labels or charts located either on the inside or outside of the housing door. Provide labels or charts that are 
UV resistant design for harsh environments and used inside field equipment cabinets. Use permanent 
marker or method of identification that will withstand harsh environments. Also provide documentation of the 
function of each terminated or spliced fiber along with the designation of each connector on charts or 
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diagrams matching the fiber patch panel configuration and locate inside cabinet document drawer. Provide 
documentation at the conclusion of fiber terminations and splicing. 

Allow terminations only in the fiber interconnect housings placed in the cabinets as shown on the plans or as 
directed. 

3.2.4. Splice Trays. Use splice tray and fan-out tubing kit for handling each fiber. Provide a splice tray and 12 fiber 
fan-out tubing with each housing for use with the 250 microns coated fiber. The fan-out will occur within the 
splice tray (no splicing of the fiber required). Allow each tube to fan out each fiber for ease of 
connectorization. Label all fibers in splice tray on a log sheet securing it to the inside or outside of the splice 
tray.  Provide UV resistant log sheet suitable for harsh environments, located inside field cabinets or splice 
enclosures. Provide fan-out tubing with 3 layers of protection consisting of fluoropolymer inner tube, a 
dielectric strength member, and a 2.9 mm minimum outer protective PVC orange jacketing. 

3.2.5. Jumpers. Provide fiber optic jumper cables to cross connect the fiber patch panel to the fiber optic 
transmission equipment as shown on the plans or as directed. Match the core size, type, and attenuation 
from the cable to the simplex jumper. Use yellow jumpers and provide strain relief on the connectors. Provide 
fiber with a 900 micron polymer buffer, Kevlar strength member, and a PVC jacket with a maximum outer 
jacket of 2.4 mm in diameter. 

Provide 5 ft. long jumpers, unless otherwise shown on the plans. On the patch panel end of each jumper, 
provide an SC connector. On the opposite end of the jumper, provide a connector that is suitable to be 
connected to the fiber optic transmission equipment selected. When providing jumpers for existing 
equipment, provide connectors suitable to be connected to patch panels and fiber optic transmission 
equipment in use. All jumpers must have factory terminated connectors. Field terminations of connectors is 
prohibited.  

3.2.6. Fiber Optic Cable Storage Device. Furnish fiber optic cable storage device designed to store slack fiber 
optic cable by means of looping back from device to device on an aerial run. Furnish storage devices that are 
non-conductive and resistant to fading when exposed to UV sources and changes in weather. Ensure 
storage devices have a captive design such that fiber-optic cable will be supported when installed in the 
aerial rack apparatus and the minimum bending radius will not be violated. Provide stainless steel 
attachment hardware for securing storage devices to messenger cable and black UV resistant tie-wraps for 
securing fiber-optic cable to storage device. Provide tie-wraps that do not damage fiber when securing to 
storage device. Ensure storage devices are stackable so multiple cable configurations are possible. Ensure 
cable storage devices furnished are compatible with the type of aerial cable furnished and installed. Aerial 
cable storage devices will be considered incidental to the installation of the fiber optic cable. 

4. CONSTRUCTION 

Install fiber optic cable in accordance with United States Department of Agriculture Rural Utilities Service  
CFR 1755.900 specifications for underground and aerial plant construction without changing the optical and 
mechanical characteristics of the cables. 

Utilize available machinery, jacking equipment, cable pulling machinery with appropriate tension monitors, 
splicing and testing equipment, and other miscellaneous tools to install cable, splice fibers, attach connectors 
and mount hardware in cabinets employed with the above “Mechanical Requirements.” Do not jerk the cable 
during installation. Adhere to the maximum pulling tensions of 600 lbf and bending radius of 20 times the 
cable diameter or as specified by the manufacturer, whichever is greater. 

Use installation techniques and fixtures that provide for ease of maintenance and easy access to all 
components for testing and measurements. Take all precautions necessary to ensure the cable is not 
damaged during transport, storage, or installation. Protect as necessary the cables to prevent damage if 
being pulled over or around obstructions along the ground. 
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Where plans call for removal of existing cable to salvage or reuse elsewhere, take care to prevent damaging 
the existing cable during removal adhering to all of the requirements for installation that pertain to removal. 

4.1. Packaging, Shipping, and Receiving. Ensure the completed cable is packaged for shipment on reels. 
Ensure the cable is wrapped in weather and temperature resistant covering. Ensure both ends of the cable 
are sealed to prevent the ingress of moisture. 

Securely fasten each end of the cable to the reel to prevent the cable from coming loose during transit. 
Provide 6 ft. of accessible cable length on each end of the cable for testing. Ensure that the complete outer 
jacket marking is visible on these 6 ft. of cable length. Provide each cable reel with a durable weatherproof 
label or tag showing the Manufacturer’s name, the cable type, the actual length of cable on the reel, the 
Contractor’s name, the contract number, and the reel number. Include a shipping record in a weatherproof 
envelope showing the above information and also include the date of manufacture, cable characteristics 
(size, attenuation, bandwidth, etc.), factory test results, cable identification number and any other pertinent 
information. Ensure that all cable delivered has been manufactured within 6 mo. of the delivery date. Ensure 
that the minimum hub diameter of the reel is at least 30 times the diameter of the cable. Provide the cable in 
one continuous length per reel with no factory splices in the fiber. Provide a copy of the transmission loss test 
results as required by the TIA/EIA-455-61 standard, as well as results from factory tests performed prior to 
shipping. 

4.2. Installation in Conduit. Install fiber optic cable in conduits in a method that does not alter the optical 
properties of the cable. If required, relocate existing cable to allow new fiber optic cable routing in conduits. 

When pulling the cable, do not exceed the installation bending radius. Use rollers, wheels, or guides that 
have radii greater than the bending radius. Use a lubricating compound to minimize friction. Use fuse links 
and breaks to ensure that the cable tensile strength is not exceeded. Measure the pulling tension with a 
mechanical device and mechanism to ensure the maximum allowable pulling tension of 600 lbf is not 
exceeded at any time during installation.  

Provide a single 1/C #14 XHHW insulated tracer wire in conduit runs where fiber optic cable is installed. 
Provide cable that is UL listed solid copper wire with orange color low density polyethylene insulation suitable 
for conduit installation and with a voltage rating of 600V. When more than one fiber optic cable is installed 
through a conduit run, only one tracer wire is required. Fuse or join tracer wires used in backbone, arterial, 
and drop runs, so that you have one continuous tracer wire. Terminate tracer wire at fiber optic test markers 
or equipment cabinets as identified in the plans for access to conduct a continuity test. Tracer wire will be 
paid for under Item 620, “Electrical Conductors.” 

Provide flat pull cord with a minimum tensile strength of 1,250 lb. in each conduit containing fiber optic cable. 
A traceable pull cord, with a metallic conducting material integral to the pull cord, may be substituted for a 
1/C #14 tracer wire only with approval from the Department.  

Seal conduit ends with a 2 part urethane after installation of fiber optic cable. 

4.3. Cable Installation between Pull Boxes and Cabinets or Buildings. Do not break or splice a second fiber 
optic cable to complete a run when pulling the cable from the nearest ground box to a cabinet or building. 
Pull sufficient length of cable in the ground box to reach the designated cabinet or building. Pull the cable 
through the cabinet to coil, splice, or terminate the cable in the cabinet or building. Do not bend the cable 
beyond its minimum bend radius of 20 times the diameter. 

Coil and tie cable inside cabinet, building, or boxes for future splicing or termination as shown in the plans. 
Cut off and remove the first 10 ft. of pulled or blown fiber stored. This work is incidental to this Item. Coat the 
open end of the coiled cable with protective coating and provide a dust cap. 

4.4. Aerial Installation. Use pole attachment hardware and roller guides with safety clips to install aerial run 
cable. Maintain maximum allowable pulling tension of 600 lb. ft. during the pulling process for aerial run cable 
by using a mechanical device. Do not allow cable to contact the ground or other obstructions between poles 
during installation. Do not use a motorized vehicle to generate cable pulling forces. Use a cable suspension 
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clamp when attaching cable tangent to a pole. Select and place cable blocks and corner blocks so as not to 
exceed the cable’s minimum bending radius. Do not pull cable across cable hangers. Store 100 ft. of fiber-
optic cable slack, for future use, on all cable runs that are continuous without splices or where specified on 
the plans. Store spare fiber optic cable on fiber-optic cable storage racks of the type compatible with the 
aerial cable furnished. Locate spare cable storage in the middle of spans between termination points. Do not 
store spare fiber-optic cable over roadways, driveways or railroads. 

Install standard cable on timber poles by lashing to steel messenger cable. Provide steel messenger cable in 
accordance with Item 625, “Zinc Coated Steel Wire Strand.” Install all-dielectric self-supporting cable (ADSS) 
cable on timber poles using clinching clamp with cable hanger. Install aerial run cable in accordance with 
these specifications and as shown on the plans.  

Locate aerial fiber in accordance with the NESC, Section 23, with respect to vertical clearances over the 
ground, between conductors carried on different supporting structures, and required separation distance of 
the cable from bridges, buildings, and other structures. 

4.5. Blowing Fiber Installation. Use either the high-air speed blowing (HASB) method or the piston method. 
When using the HASB method, ensure that the volume of air passing through the conduit does not exceed 
600 cu. ft. per min.or the conduit manufacturer’s recommended air volume, whichever is more restrictive. 
When using the piston method, ensure that the volume of air passing through the conduit does not exceed 
300 cu. ft. per min.or the conduit manufacturer’s recommended air volume, whichever is more restrictive.  

4.6. Slack Cable. Pull and store excess cable slack inside ITS ground boxes as shown on the plans. The 
following are minimum required lengths of slack cable, unless otherwise directed:  

 ground boxes (No Splice) - 25 ft., 

 ground boxes (With Splice) - 100 ft., 

 future splice point -  100 ft., and 

 cabinets - 25 ft. 

Note that the slack is to be equally distributed on either side of the splice enclosure and secured to cable 
storage racks within the ground boxes. 

Provide proper storage of slack cable, both long term and short term. Neatly bind cables to be spliced 
together from conduit to splice enclosure with tape. Do not over bind by pinching cable or fiber. Ground and 
bond the armor when installing armored fiber optic cable. Meet NEC and NESC requirements for grounding 
and bonding when using armored cable. 

4.7. Removal, Relocation and Reinstallation of Fiber Optic Cable. Remove fiber optic cable from conduit as 
shown on plans. Use care in removing existing fiber optic cables so as not to damage them. Provide cable 
removal and reinstallation procedures that meet the minimum bending radius and tensile loading 
requirements during removal and reinstallation so that optical and mechanical characteristics of the existing 
cables are not degraded. Use entry guide chutes to guide the cable out of and in to existing or proposed 
conduit, utilizing lubricating compound where possible to minimize cable-to-conduit friction. Use corner rollers 
(wheels) with a radius not less than the minimum installation bending radius of cable. Dispose of removed 
fiber optic cable unless plans show for it to be re-used (relocated/re-installed) or salvaged and delivered to 
the Department. See plans for details. Test each optical fiber in the cable for performance and for loss at 
existing terminations or splices prior to cutting and removal. Retest following removal and following re-
installation to ensure the removal and reinstallation has not affected the optical properties of the cable. Any 
fiber optic cable damaged by the contractor that is to be re-used shall be replaced by the contractor at no 
cost to the Department with new fiber optic cable meeting the approval of the Engineer. The Engineer 
reserves the right to reject the fiber based on the test results.  

Maintain the integrity of existing cables, conduit, junction boxes and ground boxes contiguous to the section 
of cables to be removed. Replace or repair any cables, conduit, junction boxes or ground boxes damaged 
during work at the Contractor’s expense. The replacement or repair method must be approved by the 
Engineer, prior to implementation. 
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4.8. Splicing Requirements. Fusion splice fibers as shown on the plans, in accordance with TIA/EIA-568 and 
TIA/EIA-758. 

Use fusion splicing equipment recommended by the cable manufacturer. Clean, calibrate, and adjust the 
fusion splicing equipment at the start of each shift. Use splice enclosures, organizers, cable end preparation 
tools, and procedures compatible with the cable furnished. Employ local injection and detection techniques 
and auto fusion time control power monitoring to ensure proper alignment during fusion splicing. 

When approaching end of shift or end of day, complete all splicing at the location. Package each spliced fiber 
in a protective sleeve or housing. Re-coat bare fiber with a protective 8 RTV, gel or similar substance, prior to 
application of the sleeve or housing. 

Perform splices with losses no greater than 0.10 dB. Use an Optical Time Domain Reflectometer (OTDR) to 
test splices in accordance with Section 4.13.1.1. Record splice losses on a tabular form and submit for 
approval. 

4.9. Termination Requirements. Provide matching connectors with 900 micron buffer fiber pigtails of sufficient 
length and splice the corresponding optical fibers in cabinets where the optical fibers are to be connected to 
terminal equipment. Buffer, strengthen, and protect pre-terminated fiber assemblies (pigtails) with dielectric 
aramid yarn and outer PVC jacket to reduce mishandling that can damage the fiber or connection. Pigtails 
must be duplex stranding with a yellow PVC outer jacket. Fiber optic pigtails must be factory terminated with 
SC connectors, unless otherwise shown on the plans. When providing pigtails for existing equipment, provide 
connectors suitable to be connected to patch panels and fiber optic transmission equipment in use.  

Connectors must meet the TIA/EIA-568 and TIA/EIA-758 standards and be tested in accordance to the 
Telcordia/Bellcore GR-326-CORE standard. When tested according to TIA/EIA-455-171 (FOTP-171), ensure 
that the connectors test to an average insertion loss of less than or equal to 0.4 dB and a maximum loss of 
less than or equal to 0.75 dB for any mated connector. Maintain this loss characteristic for a minimum of 500 
disconnections and reconnections with periodic cleanings per EIA-455-21A (FOTP-21). Qualify and accept 
connectors by the connector-to-connector mating using similar fibers. Ensure that the connector operating 
range is -40ºF to 167ºF. Provide connectors with a yellow color body or boot. 

Test connections at the patch panel and splices made between cables to pigtails with the OTDR to verify 
acceptable losses. 

Remove 5 ft. of unused optical fibers at the ends of the system from the buffer tube(s) and place coiled fibers 
into a splice tray. Clean the water blocking compound from all optical fibers destined for splice tray usage. 

Install cable tags at all splice points identifying key features of each cable such as cable name or origin and 
destination and fiber count.  Ensure tags are self-laminating or water resistant. Print the information onto the 
tags electronically or write neatly using a permanent marker. Locate tags just prior to entrance into splice 
enclosure. 

4.10. Mechanical Components. Provide stainless steel external screws, nuts and locking washers. Do not use 
self-tapping screws unless approved. Provide corrosion resistant material parts and materials resistant to 
fungus growth and moisture deterioration.  

4.11. Experience Requirements.  

4.11.1. Installing Fiber Optic Cable. The Contractor or designated subcontractor involved in the installation of the 
fiber optic cable must meet the experience requirements in accordance with the following: 

 minimum of 3 yr. of continuous existence offering services in the installation of fiber optic cable through 

an outdoor conduit system or aerial and terminating in ground boxes, field cabinets or enclosures or 

buildings, and 
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 completed a minimum of 3 projects where the personnel pulled a minimum of 5 mi. in length of fiber 

optic cable through an outdoor conduit system of aerial for each project. The completed fiber optic cable 

systems must have been in continuous satisfactory operation for a minimum of 1 yr.  

4.11.2. Splicing and Testing of Fiber Optic Cable. The Contractor or designated subcontractor involved in the 
splicing and testing of fiber optic cable must meet the experience requirements in accordance with the 
following: 

4.11.2.1. Minimum Experience. 3 yr. continuous existence offering services in the fields of fusion splicing and testing 
of fiber optic cable installed through a conduit system and terminating in ground boxes, field cabinets or 
enclosures or buildings. Experience must include all of the following: 

 termination of a minimum of 48 fibers within a fiber distribution frame, 

 OTDR testing and measurement of end to end attenuation of single mode and multimode fibers,  

 system troubleshooting and maintenance, 

 training of personnel in system maintenance, 

 use of water-tight splice enclosures, and  

 fusion splicing of fiber optic cable which meet the tolerable decibel (dB) losses within the range of 0.05 

dB – 0.10 dB for single mode. 

4.11.2.2. Completed Projects. A minimum of 3 completed projects where the personnel performed fiber optic cable 
splicing and terminations, system testing, system troubleshooting and maintenance during the course of the 
project and provided training on system maintenance.  Each project must have consisted of a minimum 5 mi. 
of fiber optic cable installed, measured by project length not linear feet of fiber installed.  The completed fiber 
optic cable systems must have been in continuous satisfactory operation for a minimum of 1 yr.  

4.12. Documentation Requirements. Provide a minimum of 2 complete sets of fiber optic equipment submittal 
literature documenting compliance with the requirements of this Item including operation and maintenance 
manuals in hard copy format, bound, as well as an electronic version in Adobe PDF format on a CD/DVD or 
removable flash drive that includes the following:  

 fiber optic cable literature consisting of manufacturer specification and cut sheets, 

 fiber optic equipment literature consisting of manufacturer specification and cut sheets for splice 

enclosures, patch panels, splice trays, jumpers, cable storage devices, and fiber optic labeling devices, 

 complete factory performance data documenting conformance with the performance and testing 

standards referenced in this Item, including pre-installation test results of the cable system, 

 installation, splicing, terminating and testing plan and procedures, 

 documentation of final terminated or spliced fibers, function, and equipment designation, 

 OTDR calibration certificate, 

 post-installation, post termination, subsystem, and final end-to-end test results, 

 loss budget calculation and documentation, 

 complete parts list including names of vendors, 

 complete maintenance and trouble-shooting procedures, and 

 proof of minimum experience and completed projects. 

4.12.1. Installation Practice. Submit for approval electronic copy of the Contractors Installation Practices 30 
working days prior to installation. Submit installation practices and procedures and a list of installation, 
splicing and test equipment used. Provide detailed field quality control procedures and corrective action 
procedures. 

4.12.2. Manufacturer’s Certification. Accompany each reel of fiber optic cable with the manufacturer’s test data 
showing the conformance to the requirements in this Item. 

4.12.3. Test Procedures. Submit test procedures and data forms for the pre-installation, post-installation, 
subsystem, final end to end test, and loss budget calculations for approval. Test procedures will require 
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approval before performing tests. Submit 1 copy data forms containing data and quantitative results, as well 
as an authorized signature. Submit a copy of the OTDR results as a hard copy or electronic copy in PDF 
format including all OTDR traces and clearly identifying each event (fusion splice, jumper, connector, etc.) 
with the measured loss identified. 

4.13. Testing. Perform tests in accordance with testing requirements in this Item, USDA RUS CFR 1755.900, and 
TIA/EIA-455-61 test specifications.  For all tests, provide test forms to be used that compare measured 
results with threshold values. 

4.13.1. Test Methods. 

4.13.1.1. Optical Time Domain Reflectometer (OTDR) Tests. Use the OTDR to measure fiber optic cable for overall 
attenuation (signal loss dB/km), fiber cable length, and identify fiber optic cable anomalies such as breaks. 
Perform the following 4 OTDR tests: 

 pre-Installation test (Acceptance test), 

 post installation test, 

 post termination test, and 

 final end to end test. 

OTDR Settings: 

 generate a file name for each OTDR scan. The file name must indicate the location or direction the test 

was run from, as well as the fiber number being tested, 

 set the “A” cursor at the beginning of the fiber trace and set the “B” cursor at the end of the fiber trace. 

The distance to cursor “B” indicates the length of the fiber cable segment being measured, 

 match the index of refraction to the index of the factory report, 

 set the loss indicator to dB/km for the acceptance test, 

 the reflectance is automatically set internally by the OTDR, 

 set the pulse width at a medium range. Change the pulse width to a slow pulse width when an anomaly 

occurs on the fiber trace so that it can be examined closely, 

 set the average at medium speed. Change the average to slow when an anomaly appears on the fiber 

trace to allow for closer examination of the anomaly, and 

 set wavelength at 2 windows for single mode cable: 1310 nm and 1550 nm. 

Provide the current OTDR calibration certificate for the device used, showing the unit has been calibrated 
within the last year. Show all settings on test result fiber scans. 

4.13.1.2. Pre-installation Tests. Test and record the fiber optic cable at the site storage area prior to installation. 

Conduct bi-directional OTDR tests for each fiber strand. Test each optical fiber in the cable from one end 
with an OTDR compatible with wavelength and fiber type. Check testing for length, point discontinuity, and 
approximate attenuation. Record each measurement by color, location, and type of fiber measured. Perform 
a measurement from the opposite end of that fiber in case a measurement cannot be made from one end. 
Wait for notification if loss per kilometer exceeds manufacturer’s test data by more than 0.5 dB/km or point 
discontinuity greater than 0.05 dB. 

Perform this test within 5 days from receipt of the fiber optic cable. Test overall attenuation (dB/km), total 
cable length, anomalies, and cable problems. Test cable at both wavelengths (1310 nm and 1550 nm for 
single mode cable). Verify that the cable markings on the outer jacket are within 1% of the total cable length. 

Compare factory test results with test results and return to manufacturer if test results are not identical to 
factory test results. If identical, document the test results. Deliver documentation for future reference. 

4.13.1.3. Post-installation Tests. Re-test and re-record each optical fiber in the cable after installation, before 
termination, for loss characteristics. Test both directions of operations of the fiber. 
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Immediately perform the post installation test after the fiber optic cable has been installed. Test cable for 
overall attenuation, cable segment length, and evidence of damage or microbend with the OTDR. Replace 
any cable segment that is damaged during the test and document test results. Submit test results for 
approval. 

Use the same OTDR settings for Post-Installation Tests as the Pre-Installation Tests. 

4.13.1.4. Post Termination Tests. Perform the post termination test after the cable is terminated or spliced, including 
termination of fiber cable to fiber cable or fiber cable to fiber pigtail and fiber cable to patch panels. Check 
attenuation, fusion or termination point problems, and overall fiber cable segment. Determine if the 
attenuation and quality of the termination complies with these Specifications; if not, re-terminate the fiber and 
re-test until the Specification requirements are met. Test the fiber segment for attenuation and anomalies 
after termination acceptance. Document and submit test results after fiber segment acceptance. 

4.13.1.5. Subsystem Tests. Perform network subsystem tests after integration to the fiber optic network. Test the 
capability of the fiber optic cable to transmit video and digital information from node to node. A node is 
defined as a communication cabinet, hub cabinet, surveillance cabinet, or hub building where network hub 
switches are located. Complete and submit approved data forms for approval. 

Correct and substitute components in the subsystem if the subsystem tests fail and repeat the tests. 
Components may include: cable, jumper, patch panel module, or connector. 

Prepare and submit a report if a component was modified as result of the subsystem test failure. Describe in 
the report the failure and action taken to remedy the situation. 

4.13.1.6. Final End-to-End Test. Perform final end to end Test after fiber cable segments of the system are 
terminated using the OTDR and an optical Power Meter and Light Source (PMLS).  

Perform the Part 1 of the final end to end test using OTDR: 

 measure the overall fiber cable system length, 

 measure the overall system attenuation, and 

 check for anomalies. 

Perform the Part 2 of the final end to end test using a PMLS: 

 measure the absolute power of the fiber optic signal across all links, and 

 check for anomalies. 

Document and submit results after test acceptance. 

4.13.2. Loss Budget Calculation and Documentation. Calculate the total loss budget of the system according to 
the following calculations and compare the actual loss in each segment of the system to the calculated 
budget. Submit the results for each section of fiber optic cable in tabular format reporting if the total loss is 
within the limits of these Specifications by noting “pass” or “fail” for each segment of fiber. A segment of fiber 
is defined as one that terminates at each end. Use the following calculations to determine the loss budget for 
each segment: 

 splice loss budget = number of splices x 0.1 dB/splice, 

 connector loss budget = number of connectors x 0.75 dB/connector, 

 length loss budget = length of fiber optic cable (measured by OTDR) x 0.35 dB/km for 1310 nm 

wavelength or 0.25 dB/km for 1550 nm wavelength, and 

 total Loss Budget = splice loss budget + connector loss budget + length loss budget. 

 

Provide loss budget calculation equations on test form to be submitted as part of the documentation 

requirements. Provide threshold calculations described above along with measured results. 
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4.14. Training. Conduct a BISCI or IMSA certified training class (minimum of 16 hr.) for up to 10 representatives 
designated by the Department on procedures of installation, operations, testing, maintenance and repair of 
all equipment specified within this specification. Submit to the Engineer for approval, 10 copies of the training 
material at least 30 days before the training begins. Conduct training within the local area unless otherwise 
authorized by the Engineer Include the following training material:  

 NESC, NEC, and ANSI/TIA 590 code compliance, 

 fiber optic cable pulling and installation techniques, 

 use of installation tools, 

 splicing and terminating equipment and test instruments,  

 trouble shooting procedures, and 

 methods of recording installation and test data. 

4.15. Warranty. Provide a warranty for all materials furnished in this Item. Ensure that the fiber optic cable, the 
splice enclosures, splice centers, and cable markers have a minimum of a 2 yr. manufacturer’s warranty and 
that 95% of that warranty remains at the date of final acceptance by the Engineer. If the manufacturer’s 
warranties for the components are for a longer period, those longer period warranties will apply. Guarantee 
that the materials and equipment furnished and installed for this project performs according to the 
manufacturer’s specifications. 

Ensure that the manufacturer’s warranties for off-the-shelf equipment consisting of splice enclosures, splice 
trays, connectors, fiber jumper cables, and fiber patch panels are fully transferable from the Contractor to the 
Department. Ensure that these warranties require the manufacturer to furnish replacements for any off-the-
shelf part or equipment found to be defective during the warranty period at no cost to the Department within 
10 calendar days of notification by the Department. 

Ensure that the manufacturer’s warranty for fiber optic cable is fully transferable from the Contractor to the 
Department. Ensure that the warranty requires the manufacturer to furnish replacement fiber optic cable 
found to be defective during the warranty period at no cost to the Department within 45 calendar days of 
notification by the Department. 

5. MEASUREMENT 

Fiber optic cable installed, relocated and removed will be measured by the linear foot. Fiber optic splice 
enclosures, rack mounted splice enclosures and fiber optic patch panels will be measured by each unit 
installed. Splicing of Fiber Optic Cables will be measured by each fusion splice performed.  

6. PAYMENT 

6.1. Furnish and Install.  

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 “Fiber Optic Cable” of the various types, and number 
of fibers specified. This price is full compensation for furnishing and installing all cable; for pulling through 
conduit or duct; aerial installation; terminating; testing; and for materials, equipment, labor, tools, 
documentation, warranty, training and incidentals. 

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 “Fiber Optic Splice Enclosure” of the various types and 
“Rack Mounted Splice Enclosure.” This price is full compensation for furnishing and installing all enclosures 
whether aerial, underground, in cabinet or in building; and for materials, equipment, labor, tools, 
documentation, warranty, training and incidentals. 

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 “Fiber Optic Fusion Splice” for each fusion splice 
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shown on the plans and performed. This price is full compensation for splicing; testing; and for materials, 
equipment, labor, tools, documentation, warranty, training and incidentals.    

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 “Fiber Patch Panel” of the various types and sizes 
specified. This price is full compensation for furnishing and installing all patch panels and terminating fibers 
on the panel as shown on the plans; and for materials, equipment, labor, tools, documentation, warranty, 
training and incidentals. 

Conduit will be paid for under Item 618, “Conduit” and Special Specification 6016, “ITS Multi-Duct Conduit.” 

Electrical conductors will be paid for under Item 620, “Electrical Conductors.” 

6.2. Install Only. The work performed and materials furnished in accordance with this Item and measured as 
provided under “Measurement” will be paid for at the unit bid price for “Fiber Optic Cable (Install Only)” of the 
various types, and number of fibers specified. This price is full compensation for installing fiber optic cable 
furnished by the Department; for pulling through conduit or duct; aerial installation; terminating; testing; and 
for materials, equipment, labor, tools, documentation, warranty, training and incidentals. 

Conduit will be paid for under Item 618, “Conduit” and Special Specification 6016, “ITS Multi-Duct Conduit.” 

Electrical conductors will be paid for under Item 620, “Electrical Conductors.” 

6.3. Relocate. 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 “Relocate Fiber Optic Cable.” This 
price is full compensation for relocating all cable, regardless of cable size; for pulling through conduit or duct; 
aerial installation; terminating; testing; and for materials, equipment, labor, tools, documentation, and 
incidentals. 

6.4. Remove. 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 “Remove Fiber Optic Cable”. This price 
is full compensation for removing all cable for salvage, regardless of cable size; testing; returning to the 
Department; and for materials, equipment, labor, tools, documentation, and incidentals. 
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Special Specification 6016 

Intelligent Transportation System (ITS) Multi-Duct 
Conduit 

1. DESCRIPTION 

Furnish and install Intelligent Transportation System (ITS) multi-duct conduit identified for fiber optic 
communication use of the type and size specified. Provide conduit suitable for installation in an outdoor 
underground environment including constant immersion in water, mounted to retaining walls, and mounted 
above ground on the underside of a bridge without any degradation to the conduit. 

2. MATERIALS 

Provide new materials that comply with the details shown on the plans, the requirements of this Item, and the 
requirements of the following Items: 

 Item 400, “Excavation and Backfill for Structures,” 

 Item 401, “Flowable Fill,” 

 Item 402, “Trench Excavation Protection,” 

 Item 421, “Hydraulic Cement Concrete,” 

 Item 445, “Galvanizing,” 

 Item 476, “Jacking, Boring, or Tunneling Pipe or Box,” 

 Item 618, “Conduit,” and 

 Item 620, “Electrical Conductors”. 

In addition, provide ITS multi-duct conduit meeting the requirements of the following Items: 

 Underwriters Laboratories (UL) 651,2420, and 2515, 

 National Electrical Manufacturers Association (NEMA) Standard TC-2, 

 NEMA TC-7, 

 NEMA TC-14B, 

 National Electrical Code (NEC), and 

 Departmental Materials Specification DMS 11030, “Conduit”. 

Provide underground ITS multi-duct conduit materials that have been tested and listed as defined in the NEC 
for the specific use to meet the following industry standards: 

 Bellcore/Telcordia Technologies document GR-356, 

 American Society for Testing and Materials (ASTM)-D1784, Standard Specification for Rigid (PolyVinyl 

Chloride) (PVC) Compounds and (Chlorinated Poly Vinyl Chloride) (CPVC) Compounds, 

 ASTM-D1785, Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, 

and 120, 

 ASTM-D2122, Standard Test Method for Determining Dimensions of Thermoplastic Pipe and Fittings, 

 ASTM-F2160, Standard Specification for Solid Wall High Density Polyethylene (HDPE) Conduit Based 

in Controlled Outside Diameter, 

 ASTM-D2412, Standard Test Method for Determination of External Loading, and 

 ASTM-D3350, Standard Specification for Polyethylene Plastic Pipe and Fittings Materials. 



6016 

2 - 8 03-16 
Statewide 

Provide above ground ITS multi-duct conduit materials that have been tested and listed as defined in the 
NEC for the specific use to meet the following industry standards: 

 ASTM-A90, Standard Test Method for Weight of Coating on Iron and Steel Articles with Zinc-Alloy 

Coatings, 

 ASTM-D2105, Standard Test Method for Longitudinal Tensile Properties of “Fiberglass” (Glass-Fiber-

Reinforced Thermoplastic-Resin) Pipe and Tube, and 

 ASTM-D2444, Standard Test Method for Determination of the Impact Resistance of Thermoplastic Pipe 

and Fittings by Means of a Tup (Falling Weight). 

3. EQUIPMENT 

3.1. General Requirements.  

3.1.1. Pre-Assembled Multi-Duct. Provide a pre-assembled multi-duct conduit system of the material type 
specified with a nominal 4 in. inner diameter round outer duct containing 4 factory installed 1.25 in. nominal 
diameter round inner ducts. Inner ducts must be held together in a square configuration by a system of 
spacers. The design of the spacers, which hold the individual conduits in formation, must be capable of 
locking them tightly together to prevent free twisting of the inner ducts. 

For pre-assembled multi-duct, provide a single protective end cap for each bundled 10 ft. or 20 ft. conduit 
sections, factory bends, and fittings. 

3.1.2. Fittings. Provide all required sweeps, bends, repair couplings, ground box termination kits, alternative outer 
ducts, adapters, preassembled split repair kits, lubrication access fittings, tug-plugs, slit-inner duct plugs, 
hangers, brackets, expansion joints, and accessories to complete the conduit system as incidentals.  

3.1.3. Flexural Modulus. Do not exceed the ovality of the conduit system by 5%. 

3.1.4. Environmental Requirements.  

For underground construction, provide conduit that will perform in an ambient temperature range of -30ºF to 
122ºF without degradation of material properties In accordance with the NEC.  

For above ground conduit construction, provide conduit that performs in an ambient temperature range of 
-60ºF to 200ºF without degradation of material properties. 

3.1.5. Corrosion Resistance. Provide a conduit system that is resistant to most harsh chemicals and protected 
against degradation due to oxidation or general corrosion.  

3.1.6. Direct Bury. Provide a conduit system capable of being installed by trenching or boring as shown on the 
plans. 

3.1.7. Free of Defects. Provide a conduit system free of visible cracks, holes, or other physical defects that would 
degrade its performance.  

3.1.8. Uniformity. Provide conduit that is uniform as practical in respect to overall dimensions, color, density, and 
thickness. 

3.1.9. Stabilization. Provide conduit with a UV light stabilizer which will protect it, for a minimum of 12 mo., from 
degradation due to prolonged exposure to direct sunlight.  

3.1.10. Conduit Identification. Provide conduit with a durable identification labeling showing the name and 
trademark of the manufacturer, conduit size, date of manufacture and "TxDOT - Fiber Optic Cable System" 
identification. 
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3.1.11. Grounding. Provide a bare copper No. 8 AWG system grounding conductor, in accordance with Item 620, 
“Electrical Conductors”, in 1 inner duct of the conduit duct system if no other cable is to be installed in the 
conduit system for use as a grounding conductor between ground boxes. 

3.2. Outer Duct.  

3.2.1. PVC Multi-Duct. Provide heavy walled Schedule 40 polyvinyl chloride (PVC) or heavy walled Schedule 80 
PVC outer duct with a nominal inside diameter (ID) of 4 in. as shown on the plans or as directed for 
underground construction. Provide minimum 20 ft. sections of conduit. 

Incorporate a longer integral bell in place of the standard 3-1/2 in. bell to accommodate the length of the 
coupling body.  

Provide 4 in. Schedule 40 conduit with an average outside diameter (OD) of 4.5 in. and a minimum wall 
thickness of 0.237 in..  

Provide 4 in. Schedule 80 conduit, or equivalent with an average OD of 4.75 in. and a minimum wall 
thickness of 0.337 in. When providing an equivalent to Schedule 80, provide independent laboratory testing 
certifications showing the equivalent product meets or exceeds performance and testing requirements to that 
of Schedule 80. 

3.2.2. Rigid Metal Multi-Duct. Provide galvanized rigid metal conduit (RMC) outer duct with a nominal ID of 4 in. 
as shown on the plans or as directed. Provide a minimum 10 ft. section of conduit. 

Provide 4 in. RMC with an average OD of 4.5 in. and a minimum wall thickness of 0.225 in. 

3.2.3. Fiberglass Multi-Duct. Provide, bullet resistant, pure, high grade, reinforced thermosetting resin conduit 
outer duct with a nominal ID of 4 in. as shown on the plans or as directed. Provide a minimum 10 ft. section 
of conduit. 

Provide 4 in. fiberglass conduit with a minimum OD of 4.25 in. and a minimum wall thickness of 0.250 in. 

3.3. Inner ducts. Provide inner duct Schedule 40 PVC or High Density Polyethylene (HDPE) conduit with a 1.25 
in. nominal diameter. Extrude inner ducts in a controlled OD fashion. 

3.3.1. Spacers. Hold together the inner ducts with spacers located throughout each section of conduit. Factory 
install the system of spacers to hold inner ducts in place during transport and maintain alignment within the 
outer duct. Mold spacers from high impact plastic, and be factory certified to withstand all handling pressures 
and stresses. 

3.3.2. Longitudinal Ribbing. For HDPE inner ducts, incorporate longitudinal ribbing and permanent dry lubricant 
that is extruded to provide friction reduction in cable installation. 

3.3.3. Identification by Color. Provide inner ducts that are uniquely defined by the extrusion of a different color for 
each of the inner ducts; colors must be orange, yellow, red, and black.  

Provide black inner duct that is placed directly in line with the manufacturer's identification on the outer duct 
for ease of identification and installation. 

Duct designated for backbone fiber will be black in color; duct designated for distribution fiber will be orange 
and red in color; and duct designated for drop (field cabinet) fibers cable will be yellow in color. 

3.3.4. Pull Cord. Provide a flat pull cord in all empty inner ducts. Provide a pull cord with a tensile strength of 1,250 
lb. minimum and have foot markings to determine length installed.  
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3.4. Fittings. Provide fittings with the same material to the connecting conduit unless otherwise shown on the 
plans. 

3.5. Coupling Body. Provide a factory installed primary coupling body that is manufactured as a hard plastic 
coupling body incorporating conical shaped target areas to accommodate self-alignment of each inner duct 
upon field assembly.  

Provide a coupling body that incorporates sealing devices to facilitate field assembly and prevent water and 
foreign material leakage from outside the multi-duct system and to prevent air leakage from inside the inner 
ducts. Assemble solely by hand without use of special tools such that no lubricant will be required for field 
assembly of this conduit system. 

Provide the coupling body with its sealing members sealing the outer walls of the inner ducts and the inner 
wall of the outer duct providing an airtight seal from within the inner duct system and a watertight seal from 
the outside of the outer duct. 

Provide the gasket or sealing members that is an anti-reversing design in such that the lengths of conduit 
stay joined together without the need for solvent cement. 

Provide the field connection end of the internal coupling body that incorporates shaped target areas to 
accommodate self-alignment of the inner ducts with bore openings during field assembly. 

Provide the coupling body that has one of the bore openings on the field assembly side uniquely identified to 
facilitate proper continuous inner duct alignment during field assembly. 

The coupling body must seal the inner duct so that after the application of 100 psi to an inner duct, the inner 
duct must be capable of maintaining a minimum of 15 psi for 24 hr. Employ an approved independent 
commercial testing laboratory to perform the above test. Submit certified reports of test to Department. 

3.6. Expansion Joints. Provide expansion joints having a material similar to the connecting conduit unless 
otherwise shown on the plans. 

Use conduit expansion fittings at structure expansion joint crossings. 

3.7. Termination Kits. Provide end or pass-through termination kits from the same conduit manufacturer for 
termination in ground boxes and junction boxes. 

Ensure a watertight seal of conduit to structure wall when terminating conduit. 

3.8. Multi-Duct Sweeps. Conduit deflection should not deviate more than 1 in. horizontally or vertically per foot 
(1:12) of running length of conduit. Long conduit sweeps should be used wherever possible to change 
conduit direction in order to reduce the pulling tension required during cable installation. 

For conduit deflection at obstructions, utilities, or transitions to structures where the 1:12 deflection 
requirement above or long sweeps are not possible, use complete conduit manufactured minimum 36 in. 
radius sweeps (11-1/4º , 22-1/2º, 30º, 45º, and 90º angles) complete with bell and spigot. Do not field bend 
conduit. 

3.9. Fiber Optic Cable Route Markers. Furnish tubular delineator markers, minimum 6 ft. in length and a 
minimum 3 in. OD, and constructed of Type III HDPE material. Provide marker assemblies that are orange in 
color and ultraviolet stabilized to help prevent components from color fading, warping, absorbing water, and 
deterioration with prolonged exposure to the elements. Refer to the Standard Details for details of the text on 
the decal that should be affixed to each marker. Ensure that all markers furnished on this project are new 
and consistent in appearance. 
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Install markers using a method that firmly and securely anchors the marker a minimum of 1 ft. into the ground 
to prohibit twisting and easy removal. When located at an ITS ground box, marker may be placed within the 
concrete riprap apron avoiding rebar reinforcement. Spacing between markers should not exceed 1,000 ft. or 
as shown on the plans and placed at significant changes in direction such as a 90º turn. Do not place 
markers in any roadway paved surface. 

4. CONSTRUCTION 

4.1. Underground Construction. Place conduit in accordance with the lines, grades, details and dimensions 
shown on the plans or as directed. Maintain constant slope to prevent water from being trapped in the 
conduit system. 

Ream all conduit ends to remove burrs and sharp edges. 

Install underground conduit system a minimum of 42 in. from ground surface to the top of the conduit unless 
otherwise directed or to avoid utility conflicts or field conditions. When conditions require trench depths 
greater than 5 ft., provide trench protection in accordance with Item 402, “Trench Excavation Protection.” 
Install conduit in accordance with the requirements of the NEC and USDA RUS. 

Fasten all external conduit placed on structures with conduit straps or hangers as shown on the plans or as 
directed. Conduit straps, hanger systems, and junction boxes are incidental to this Item. 

Fit the conduit terminations with bushings or bell ends with duct plugs. Seal inner ducts with duct plugs within 
24 hr. of conduit placement. This includes but is not limited to intermediate or incomplete sections of conduit 
system prior to conduit splicing or termination in ground boxes. 

Document Global Positioning System (GPS) coordinate points, in NAD83, and provide to the Department for 
shifts or deviations of the ITS multi-duct alignment from the plans required to avoid obstructions or utilities. 
GPS coordinate points to be recorded at the point of curvature and point of tangent for horizontal of vertical 
transitions and include installed depth. 

4.1.1. Proofing. Prior to installation of cables or final acceptance, pull a spherical template having a diameter of not 
less than 75% of the inside diameter of the inner duct through the inner duct to insure that the inner duct is 
free from obstruction. At the conclusion of proofing, fit ends of all empty inner ducts with duct plugs or caps 
within 24 hr.  

4.2. Trench Construction. Provide minimum Schedule 40 PVC conduit when conduit is installed through 
trenching method unless otherwise shown on the plans or as directed.  

Provide a 2 in. minimum layer of sand at the bottom of the trench to serve as a bedding material for 
construction.  

Provide conduit spacers made of a non-metallic material designed for installation underground and encased 
in concrete. Spacers should be of the type recommended by the conduit manufacturer and designed with an 
interlocking device and stackable to relive the conduit of both horizontal and vertical stress. Provide spacers 
sized appropriately for the conduit with a minimum height of 2 in. spaced at 5 ft. intervals throughout the 
trench. Set conduit spacers directly on the sand bedding. Spacers must be anchored to prevent floating of 
conduit system and maintain constant slope. 

Conduit system will be encased in the following materials based on depth of trench: 

4.2.1. Greater than 24 in. For trench depths greater than 24 in. from the ground surface to the top of the ITS multi-
duct conduit, encase the conduits in flowable fill to an elevation of 6 in. above the top of conduit in 
accordance with Item 401, “Flowable Backfill,” or ClassB concrete, maximum aggregate size 5, in 
accordance with Item 421, “Hydraulic Cement Concrete.” Class B concrete at the discretion of the Engineer 
and will be shown on the plans. Backfill above encasement as defined in Section 4.2.3. 
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4.2.2. Less than 24 in. When a trench depth less than 24 in. is required, encase the conduits in Class B concrete, 
maximum aggregate size 5, to an elevation of 6 in. above the top of conduit in accordance with Item 421, 
“Hydraulic Cement Concrete.” Backfill above encasement as defined in Section 4.2.3. 

4.2.3. Excavation and Backfill. Trench, excavate, and backfill as shown on the plans and in accordance with Item 
400, “Excavation and Backfill for Structures.”  

4.2.4. Marking Tape. Place a 4 in. wide detectable underground metalized mylar conduit marking tape over the ITS 
conduit at a minimum depth of 1 ft. below grade when no other electrical marking tape required or 8 in. below 
electrical marking tape when provisioned under Item 618, “Conduit”. 

Imprint the marking tape “TxDOT Conduit and Fiber Optic Cable System - Call TxDOT Before Proceeding” 
every 18 in.  

4.2.5. Restoration of Trench Areas. Where existing surfacing is removed for placing conduit, repair by backfilling 
with material equal in composition and density to the surrounding areas and by replacing any removed 
surfacing, such as asphalt pavement or concrete riprap, with like material to equivalent condition in 
accordance with Item 400, “Excavation and Backfill for Structures.”   

4.3. Boring Construction. Jacking and boring when required will be in accordance with Item 476, “Jacking, 
Boring, or Tunneling Pipe or Box”.. 

When boring under pavement shallower than 48 in. from finish grade to top of conduit, provide Schedule 40 
steel casing under pavement to encase the conduit system as shown on the plans unless otherwise directed.  
Provide steel casing of a size to accommodate all conduits in addition to 20% space capacity for pulling 
conduits through the steel casing. Steel casing will be furnished in accordance with this Item. 

During boring operation, locate bore head every 10 ft. along the bore path and before traversing underground 
utilities or structures. Use digital walkover locating system to track bore head during boring operation.  
Ensure locating system is capable of determining pitch, roll, heading, depth, and horizontal position of the 
bore head and document this information at the intervals specified above for as-built information.. 

4.4. Above Ground Construction. Place conduit in accordance with the lines, grades, details and dimensions 
shown on the plans or as directed. Maintain constant slope to prevent water from being trapped in the 
conduit system. 

Provide rigid metal conduit or fiberglass conduit for outer duct when system is mounted externally along a 
bridge or above ground structure. Provide fiberglass or other non-corrosive outer duct for coastal Districts 
where conduit is exposed to corrosive environments due to salt in the air. 

Provide rigid metal conduit outer duct that is hot-dipped galvanized in accordance with Item 445, 
“Galvanizing.” 

Ground rigid metal conduit in accordance with the Department’s Electrical Details and in accordance with the 
NEC. 

Provide fiberglass conduit that is bullet resistant, heavy walled, pure, high grade, reinforced thermosetting 
resin conduit.  

Provide conduit, elbows, and fittings that are manufactured from the same resin, hardener, or glass systems 
manufactured by the same filament wound system.  

4.5. Testing. Perform tests in accordance with industry testing requirements identified in Article 2, “Materials.” 

4.5.1. General. Furnish certified documentation from an independent testing laboratory documenting compliance 
with all ASTM, NEMA, NEC, UL, and Telcordia Technologies standards as referenced in this Item. 
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Provide test procedures and blank test forms and conduct performance tests for all materials and equipment 
not previously tested and approved. If technical data is not considered adequate for approval, samples may 
be requested for test. The Contract period will not be extended for time lost or delays caused by testing prior 
to final approval of any items. 

Compare the results of each test with the requirements of this Item. Failure to conform to the requirements of 
any test must be identified as a defect and the materials will be subject to rejection by the Engineer. Offer 
rejected materials again for retest provided all non-compliances have been corrected and retested by the 
Contractor with evidence  submitted to the Engineer. 

4.5.2. Examination of Product. Examine each conduit system component prior to installation carefully to verify 
that the materials, design, construction, markings, and workmanship comply with the requirements of this 
Item. 

4.5.3. References. The ITS multi-duct conduit system supplier must submit 3 references, preferably State 
Departments of Transportation, where this supplier's conduit system has functioned successfully for a period 
of no less than 1 yr. Include current name and address of organization, and the current name and telephone 
number of an individual from the organization who can be contacted to verify system installation. Provide this 
information with documentation submittal. Failure to furnish the above references will be sufficient reason for 
rejection of the supplier's equipment. 

4.6. Documentation Requirements. Submit documentation of the conduit system consisting of the following for 
Engineer approval 30 days prior to installation: 

 manufacturer specifications or cut sheets for all components of the conduit duct system, 

 laboratory certified material test reports documenting conformance with pertinent standards identified 

under Article 2, “Materials”, 

 GPS coodinates, 

 pre-installation test procedures, 

 post-installation test procedures, and 

 as-built of installed conduit system. 

5. MEASUREMENT 

ITS multi-duct conduit will be measured by the linear foot of the multi-duct conduit system.  

Fiber optic cable road marker will be measured by each maker furnished and installed. 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided for 
under “Measurement” will be paid for at the unit price bid for “ITS Multi-Duct Conduit” of the types and 
construction method specified. This price is full compensation for furnishing and installing conduit; for jacking, 
boring, steel encasement, excavating, furnishing, and placing backfill; concrete encasement; replacing 
pavement structure, sod, riprap, curbs, or other surface; testing of the conduit system; for furnishing and 
installing all fittings, clamps, sweeps, bends, repair couplings, adapters, ground box or manhole termination 
kits, pre-assembled split repair kits, lubrication access, fittings, hangers, brackets, junction boxes, expansion 
joints, concrete, and detectable underground metalized mylar conduit marking tape; pull cords, and for all 
labor, tools, equipment and incidentals necessary to complete the work.  

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 “Fiber Optic Cable Road Marker.” This price is full 
compensation for furnishing and installing all cable markers; and for materials, equipment, labor, tools, 
documentation, warranty, training and incidentals. 

Copper grounding conductor will be paid under Item 620, “Electrical Conductors.” 
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This Item applies only to ITS multi-duct conduit. Any other conduit for communication or electrical use will be 
in accordance with and paid for under Item 618, “Conduit.” 
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Special Specification 6027 

Preparation of Existing Conduits, Ground Boxes, or 
Manholes 

1. DESCRIPTION 

Prepare conduits, ground boxes, or manholes; replace conduits, ground boxes, or manholes, when 
necessary; replace conduit fittings with junction boxes; replace damaged ground box or manholes covers; 
adjust ground box or manholes covers; install pull lines in conduits; install cable racks in ground boxes or 
manholes. 

2. MATERIALS 

Provide new materials that comply with the details shown on the plans, the requirements of this Item, and to 
the pertinent requirements of the following Items: 

 Item 624, “Ground Boxes”  

 Item 465, “Manholes and Inlets” 

When conduit replacement is required, provide conduit meeting the requirements of Item 618, “Conduit.” Use 
conduit of same size and type of that being replaced or as directed.  

Provide 24 in. × 24 in. × 12 in. (L × W × D) minimum size NEMA 4X junction boxes with screw covers. 

Provide polyester tapes or rope pull cords with a tensile strength of at least 1200 lb. 

Provide heavy duty, non-metallic, non-corrosive cable racks that can support a minimum dead load of 300 
lbs. Ensure cable racks are resistant to the effects of oils, hydrocarbons, common esters, ketones, ethers, or 
amides. Ensure cable racks are adjustable between 8 in. and 14 in. wide. Do not provide grounding or 
insulators for cable racks. 

3. CONSTRUCTION 

Check existing conduit and ground boxes. 

3.1. Preparation of Conduit, Ground Box or Manhole. Pull a mandrel through empty conduits. Use a mandrel 
with a diameter greater than 70% of the inside diameter of the conduit and 2 in. length. Repair or replace 
conduit runs that will not allow passage of the mandrel. Replace conduit deemed impractical to repair or 
remains unsuitable in accordance with Item 618, “Conduit.” Clean the conduit by pulling a rubber swab 
slightly larger in diameter than the conduit.  

Blow compressed air through conduits that contain wires. Remove debris from the conduit by pushing a fish 
tape through the conduit. Do not use water to clear debris. Retest the conduit by blowing compressed air.  

Install 1 pull cord in each conduit for use in installing the conductors, cables, or innerduct. Leave 1 pull cord 
in each conduit after the conductors, cables, or innerduct have been installed. 

Remove silt and debris from ground boxes or manholes prior to installing cable. 

3.2. Installation of Ground Box or Manhole. Furnish new ground boxes or manholes as directed. Install ground 
boxes or manholes as shown the plans or as directed. 
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Backfill disturbed surface with material equal in composition and density to the surrounding area. Replace 
surfacing material with similar material to an equivalent condition. 

3.3. Installation or Adjustment of Ground Box or Manhole Covers. Remove, dispose, and install ground box 
or manhole covers as shown on the plans or as directed. Adjust ground box or manhole covers as shown on 
the plans or as directed. Adjustment may include welding, raising, or lowering. 

Backfill disturbed surface with material equal in composition and density to the surrounding area. Replace 
surfacing material with similar material to an equivalent condition. 

3.4. Installation of Junction Box. Locate conduit fittings in conduits carrying fiber optic cables. Replace the 
conduit fitting and associated section of conduit with a junction box. Install junction boxes as shown on the 
plans. 

3.5. Installation of Cable Rack Assembly. Install cable racks to permit coiling of conductors or cables without 
violating the manufacturer's minimum bending radius. Install 2 cable rack supports and 4 adjustable levels on 
each support, at a minimum, on each wall of the ground box or manhole as shown on plans or as directed. 
Anchor the cable rack support permanently to the ground box wall with mechanical or powder actuated 
fasteners. Use fasteners with an ultimate pull out strength of at least 2500 lb. and ultimate shear strength of 
at least 3000 lb. Provide sufficient cable supports for the particular number of conductors or cables coiled or 
passing through the ground box or manhole as shown on the plans or as directed. 

4. MEASUREMENT 

This Item will be measured by the foot of conduit cleared, tested, replaced and repaired, by each cable rack, 
junction box, ground box, or manhole installed or prepared, and by each ground box or manhole cover 
replaced or adjusted. 

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 “Conduit (Prepare),” “Junction Box (Install),” “Manhole 
(Install),” “Ground Box (Install),” “Manhole (Prepare),” “Ground Box (Prepare),” “Cover (Replace)” of the sizes 
specified, “Cover (Adjust),” and “Cable Rack Assembly (Install).” This price is full compensation for cleaning 
and testing conduit, ground boxes, and manholes; furnishing and installing pull cords, ground boxes, 
manholes, junction boxes, and cable racks; excavating and backfilling; adjusting ground boxes and manholes 
covers; disposal of unsalvageable material; and equipment, materials, labor, tools, and incidentals. 

Repair of existing conduit will be paid for by the Department in accordance with Article 9.7., “Payment for 
Extra Work and Force Account Method.” 
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Special Specification 6038 

Multipolymer Pavement Markings (MPM) 

1. DESCRIPTION 

Provide MPM on pavement surfaces shown on the plans to meet the performance requirements of this 
Specification for: 

 color, 

 durability, and 

 retroreflectivity. 

2. MATERIALS 

2.1. Multipolymer Pavement Marking Materials. Use materials that produce an adherent, retroreflective 
pavement marking system that meets all of the performance requirements of this Specification. Use materials 
that do not result in the generation of any hazardous materials/wastes, as defined in Section 1.3.60., 
“Hazardous Materials or Waste,” during application or removal. If requested, provide a laboratory report from 
a commercial laboratory indicating material used does not result in the generation of any hazardous 
materials/wastes, as defined in Section 1.3.60., during application or removal. 

Use a multipolymer resin material, which is: 

 2-component (a predominantly multipolymer pigmented resin component with a curing agent 

component); 

 100% solids, producing no toxic fumes when heated to application temperature; 

 track-free in less than 40 min. with appropriate ambient temperature as recommended by the 

manufacturer; 

 formulated and tested to perform as a pavement marking material with glass spheres applied to the 

surface; and 

 on the Material Producer List for Pavement Markings (Multipolymer) maintained by CST/M&P for MPM. 

Inclusion onto the MPL requires documentation of acceptable performance from Department pavement 

marking field application that have been in place for at least 1 yr. Contact CST/M&P to initiate and 

document field trials of new materials for MPL consideration. 

Before work begins, provide a laboratory report from an independent testing laboratory showing that the 
initial color of each material selected for use conforms to the color limits set forth in Table 1, measured by 
45°/0° geometry CIE, D65 Illuminant, 2° standard observation angle in accordance with ASTM E 1347, E 
1348, or E 1349. 

2.2. Nonreflectorized Contrast or Shadow Markings. The marking material used for the contrast or shadow 
marking must conform to the same formulation, material, prequalification, and sampling requirements with 
the exception of the following items: 

 color pigment used; 

 documentation of acceptable performance from Department pavement marking field application that 

have been in place for at least 1 yr.; and 

 glass spheres must be replaced with a black, color-fast, anti-skid material. 

Before work begins, provide a laboratory report from an independent testing laboratory showing that the 
initial color of each material selected for use conforms to the color limits set forth in Table 1, measured by 

ftp://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/mpvmrk.pdf
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45°/0° geometry CIE, D65 Illuminant, 2° standard observation angle in accordance with ASTM E 1347, E 
1348, or E 1349. 

3. EQUIPMENT 

Provide equipment as required or directed according to the following:  

3.1. Preparation and Application. Use equipment designed for the pavement preparation and application of the 
type of MPM material selected.  

3.2. Colorimeter. Provide a colorimeter using 45°/0° geometry CIE, D65 Illuminant, 2° standard observation 
angle meeting the requirements of ASTM E 1347, E 1348, or E 1349. 

3.3. Retroreflectometer. Unless otherwise shown on the plans, provide a portable or mobile retroreflectometer 
meeting the following requirements. 

3.3.1. Portable Retroreflectometer. Provide a portable retroreflectometer that meets the requirements of ASTM E 
1710. 

3.3.2. Mobile Retroreflectometer. Provide a mobile retroreflectometer that: 

 is approved by the Construction Division (CST) for project evaluation of retroreflectivity, which will 

include taking a set of readings on stripes designated by CST and comparing them with the readings of 

a portable retroreflectometer provided by CST that meets the specifications indicated in this 

Specification; 

 is calibrated daily, before measuring retroreflectivity on any pavement stripe, with a portable 

retroreflectometer meeting the following requirements: ASTM E 1710, entrance angle of 88.76°, 

observation angle of 1.05°, and an accuracy of ±15%; 

 requires no traffic control when retroreflectivity measurements are taken and is capable of taking 

continuous readings; and 

 documents mobile retroreflectometer evaluations, showing average retroreflectivity values for each 

0.25-mi. section, or the area of concern if it is less than 0.25 mi., with all deficient sections clearly 

marked. 

4. CONSTRUCTION 

4.1. General. Prepare the pavement surface using controlled techniques that minimize pavement damage and 
hazards to the traveling public. Apply the MPM materials according to the manufacturer’s recommendations 
using widths, colors, and shapes, and at locations as shown on the plans. 

Obtain approval for the sequence of work and estimated daily production. Use traffic control as shown on the 
plans or as approved. Establish guides to mark the lateral location of pavement markings as shown on the 
plans or as directed, and have guide locations verified. Use material for guides that will not leave a 
permanent mark on the roadway. Apply markings in alignment with the guides and without deviating for the 
alignment more than 1 in. per 200 ft. of roadway or more than 2 in. maximum. Remove all applied markings 
that are not in alignment or sequence as stated in the plans or as stated in the specifications at the 
Contractor’s expense and in accordance with Item 677, “Eliminating Existing Pavement Markings and 
Markers,” except for measurement and payment. 

4.2. Initial Performance Requirements. Meet the following initial performance requirements after installation. 
Perform an initial performance evaluation from 7 to 15 days after MPM are installed to verify that the MPM 
meet the performance requirements for retroreflectivity. Conduct initial retroreflectivity evaluations of placed 
pavement markings with either a portable or a mobile retroreflectometer, unless otherwise shown on the 
plans, according to Section 6038.5.2., “Retroreflectivity.” The Contractor is responsible for traffic control 
when conducting performance evaluations. 
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The Engineer will conduct a visual evaluation for color and durability and require testing only if MPM do not 
appear to meet the performance requirements. 

For MPM not meeting performance requirements, repair or replace until re-evaluation shows the MPM meet 
the performance requirements. 

4.2.1. Color. Provide MPM consisting of pigments blended to provide color conforming to standard highway colors 
as shown in Table 1. 

Table1 
Color Requirements 

Federal 595 Color 

Chromaticity Coordinates 
Brightness 

(Y) 
1 2 3 4 

x y x y x y x y 

White 17855 .290 .315 .310 .295 .350 .340 .330 .360 60 Min 

Yellow 33538 .470 .455 .510 .489 .490 .432 .537 .462 30 Min 

Black - - - - - - - - - 5 Max 

4.2.2. Retroreflectivity. Provide MPM meeting the minimum retroreflectivity values listed in Table 2.  

Table2 
Minimum Retroreflectivity Requirements 

 

Color Retroreflectivity, mcd/m2/lx, 
Min 

White 250 

Yellow 175 

4.2.3. Durability. Provide MPM that do not lose more than 5% of the striping material in a 1,000-ft. section of 
continuous stripe or broken stripe (25 broken stripes). Pavement markings must remain in the proper 
alignment and location. 

5. PERFORMANCE EVALUATIONS 

Provide traffic control and conduct evaluations of color, retroreflectivity, and durability as required or directed. 

5.1. Color. Measure the color using 45°/0° geometry CIE, D65 Illuminant, 2° standard observation angle in 
accordance with ASTM E 1347, E 1348, or E 1349. 

5.2. Retroreflectivity. Unless otherwise shown on the plans, conduct retroreflectivity evaluations of pavement 
markings with either a portable or a mobile retroreflectometer. Make all measurements in the direction of 
traffic flow, except for broken centerline on 2-way roadways, where measurements will be made in both 
directions. 

If using a portable retroreflectometer, take a minimum of 1 measurement every mile on each series of 
markings (i.e., edgeline, center skip line, each line of a double line, etc.), at approved locations. If more than 
1 measurement is taken, average the measurements. For all markings measured in both directions, take a 
minimum of 1 measurement in each direction. If the measurement taken on a specific series of markings 
within each mile segment falls below the minimum retroreflectivity values, take a minimum of 5 more 
measurements within that mile segment for that series of marking. If the average of these 5 measurements 
falls below the minimum retroreflectivity requirements, that mile segment of the applied markings does not 
meet the performance requirement. 

If using a mobile retroreflectometer, review the results to determine deficient sections and deficient areas of 
interest. These areas do not meet the performance requirements. 

5.3. Durability. Measure the durability in accordance with ASTM D 913 for marking material loss and visual 
inspection for alignment and location. Conduct evaluations at approved locations. 
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6. MEASUREMENT 

This Item will be measured by the foot. Each stripe will be measured separately. 

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. 

7. 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 “Multipolymer Pavement Markings (MPM)” of the type 
and color specified and the shape, width, and size specified as applicable, at the time of project acceptance. 
This price is full compensation for materials, application of MPM, equipment, labor, tools, and incidentals. 

Surface preparation, when shown on the plans, will be paid for under Item 678, “Pavement Surface 
Preparation for Markings.” 
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Special Specification 6156 

LED High Mast Illumination Assemblies 

1. DESCRIPTION 

 Installation. Furnish and install light emitting diode (LED) high mast illumination assemblies.  

 Replace Luminaires (Light Fixtures) Remove and replace existing luminaires with new LED 

luminaires. 

2. MATERIALS 

Provide new materials that comply with the details shown on the plans, the requirements of this Item, and the 
pertinent requirements of the following Items: 

 Item 441, “Steel Structures,” 

 Item 442, “Metal for Structures,” 

 Item 445, “Galvanizing,” 

 Item 616, “Performance Testing of Lighting Systems,” and 

 Item 620, “Electrical Conductors.” 

Fabrication plants that produce high mast rings and support assemblies must be approved in accordance 
with DMS-7380, “Steel Non-Bridge Member Fabrication Plant Qualification.” The Department maintains an 
MPL of approved high mast ring and support assembly fabrication plants. 

Provide 6 sets of submittals for the complete luminaire and photometric files in .ies format to the Engineer at 
the project address and the Engineering Operations section of TRF. Obtain the Engineer’s approval on the 
submittals before purchasing materials and beginning work. 

Furnish other high mast components from new material that are in accordance with DMS-11021, “High Mast 
Illumination Assembly Kits.” 

Provide prequalified high mast illumination assembly kits from the Department’s MPL. When required by the 
Engineer, notify the Department in writing of selected materials from the MPL intended for use on each 
project. 

Do not provide shop drawings for high mast ring and support assemblies fabricated in accordance with this 
Item and the details on the plans. For proposed deviations that do not affect the basic structural behavior of 
the high mast ring and support assembly, electronically submit shop drawings in accordance with Item 441, 
“Steel Structures.” The submission of shop drawings is only required the first time each proposed non-
structural deviation is used. Structural deviations from the approved drawings are not permitted.  

3. EQUIPMENT 

3.1. General Requirements. Provide symmetric or asymmetric area lighting, as shown on the descriptive codes. 
Provide six fixtures on each pole or as shown on the lighting layouts.  

Provide LED luminaires listed to UL1598 and suitable for use in wet locations.  

Provide internal label or marking with date code of when fixture was manufactured. 

3.2. Submittal Requirements. For each type of luminaire, submit the following documentation: 



6156 

2 - 6 07-18 
Statewide 

3.2.1. Luminaire cut sheets; 

3.2.2. Cut sheets for LED light sources; 

3.2.3. Cut sheets for LED driver;  

3.2.4. Cut sheets for surge protective device; 

3.2.5. LM-79 luminaire photometric reports of a complete luminaire meeting this Specification for each optical 
configuration, from a National Voluntary Laboratory Accreditation Program (NVLAP)-accredited test 
laboratory located in the United States, that include: 

 Name of test laboratory; 

 Report number; 

 Date; 

 Complete luminaire catalog number. Include an explanation if catalog number in test reports does not 

match catalog number of luminaire submitted. Clarify whether discrepancy does not affect performance 

(e.g. in the case of different luminaire housing color); 

 Description of luminaire, LED light sources, and LED drivers; 

 Input power, voltage, current, frequency, and power factor; 

 Goniophotometric report; 

 Correlated Color Temperature (CCT); 

 Color Rendering Index (CRI); 

 TM-15-11 Backlight, Uplight, and Glare (BUG) rating; 

 Photometric file in LM-63 format (i.e., filename.ies); and 

 Photos of luminaires in test position, with test number written and visible on luminaire. 

3.2.6. Calculations and supporting test data per Section 3.8, “Calculation of Light Loss Factor,” indicating specified 
lumen maintenance life including: 

 LM-80 data; 

 In-situ temperature measurement test (ISTMT) reports for representative luminaires according to  

UL 1598. Include an explanation of how ISTMT reports relate to luminaires submitted for Department 

use; and 

 TM-21 analysis using the Energy Star TM-21 Calculator to predict lumen maintenance at 70,000 hr. and 

25°C. 

3.2.7. Computer-generated point-by-point photometric analysis of maintained photopic light levels in accordance 
with Section 3.9, “Performance Requirements,” using the .ies files and light loss factor calculated in  
Section 3.8; 

3.2.8. Test reports showing results of 3G vibration tests in accordance with ANSI C136.31 for each size of 
luminaire per Section 3.3, “Housing;” 

3.2.9. Written warranty and warranty service procedures per Section 3.7, “Warranty;” and 

3.2.10. Nationally Recognized Testing Lab (NRTL) certification to UL 1598.  

3.3. Housing. Provide luminaire housing, lens frame, and door constructed from 96% copper-free aluminum. 

Meet ANSI 136.31, 3.0 G vibration requirements. 

Permanently and clearly mark the housing with minimum 2-in. tall letters to indicate the photometric type as 
A, B, or S. Wattage labels are not required on high mast fixtures. 
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Provide slip fitter that will securely attach fixture to the tenon and ring assembly with a minimum of two bolts 
and a clamp. Provide a positive means of vertical adjustment, ± 5° from level. 

Do not exceed a fixture weight of 80 lbs. or 2.62 sq. ft. effective projected area. 

Fabricate exposed hardware, nuts, bolts, washers, and metal parts from stainless steel or aluminum of 
adequate thickness as approved.  

Provide a passive thermal management system. Do not use fans or other mechanical cooling systems. 

Provide fixtures with natural aluminum finish or paint fixtures light gray. 

3.4. LED Drivers and Electrical. Provide luminaire with replaceable LED driver that will operate at 480v or as 
shown in the plans. Provide LED drivers meeting the following specifications: 

 Rated case temperature suitable for operation in the luminaire at ambient temperature of -40 to +40°C; 

 Power factor (PF) of at least 0.90 at full input power at the specified voltage;  

 Reduced output power to LEDs if maximum allowable case temperature is exceeded; and 

 Tolerates sustained open circuit and short circuit output conditions without damage. 

Provide a barrier-type terminal block secured to housing for power connection to luminaire in accordance 
with ANSI 136.14 and ANSI 136.37. Provide lugs with screws for wire sizes up to 6 AWG. Identify each 
terminal position. 

3.5. LED Optical Assembly. Provide LED optical assembly with nominal color temperature of 4000K. For 
verification testing, CCT within the range of 3710K–4260K is allowable. 

Provide LED optical assembly with a minimum CRI of 70. 

Ensure that optical compartment meets IEC Standard 60529-IP66. 

For asymmetric fixtures, provide field-rotatable optics or means to rotate fixture. Provide accurate degree-of-
rotation and “house-side” and “street-side” markings to ensure proper orientation of luminaires.  

3.6. Surge Protective Devices. Provide luminaire with a surge protective device (SPD), in addition to driver’s 
internal protection, to withstand repetitive noise transients from utility line switching, nearby lightning strikes, 
and other interference. Provide SPD that will protect the luminaire from common mode transient peak 
voltages up to 10 kV (minimum) and transient peak currents up to 10 kA (minimum). Provide SPD tested in 
accordance with ANSI/IEEE C62.45 per ANSI/IEEE C62.41.2 Scenario I Location Category C-High for Line-
Ground, Line-Neutral, and Neutral-Ground. Provide SPD listed or recognized by a NRTL to UL 1449, 3rd 
edition. 

3.7. Warranty. The manufacturer will replace failed luminaires, when non-operable due to defect in material or 
workmanship, within ten years of installation with a luminaire that meets all specifications, delivered to the 
project location.  

The warranty must cover maintained integrity and functionality of: 

 Luminaire housing, wiring, and connections; 

 LED light sources—negligible light output from more than 10% of the LED packages constitutes 

luminaire failure; and  

 LED drivers. 

The warranty period will begin 90 days after date of manufacture as shown on internal label, or as negotiated 
by owner such as in the case of an auditable asset management system. Photocells are subject to the 
warranties of their respective manufacturers. 
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3.8. Calculation of Light Loss Factor (LLF). Submit calculations per IES TM-21 predicting lumen maintenance 
at the luminaire level using In-Situ Temperature Measurement Testing (ISTMT) and LM-80 data.  

3.8.1. Meet all of the conditions below. 

 The LED light sources have been tested according to LM-80. Provide verification from the LED or 

luminaire manufacturer that the LM-80 report corresponds to the LEDs in the luminaire being tested. 

 The LED drive current specified by the luminaire manufacturer is less than or equal to the appropriate 

drive current specified in the LM-80 test report. 

 The LED light source manufacturer prescribes/indicates a temperature measurement point (TS) on the 

light sources. 

 For the hottest LED light source in the luminaire, the temperature measured at the TS during ISTMT is 

less than or equal to the appropriate temperature specified in the LM-80 test report for the 

corresponding drive current or higher, within the manufacturer’s specified operating current range. 

3.8.2. Conduct the ISTMT using the same configuration of luminaires submitted, or another luminaire from the 
same product family having: 

 The same or lower nominal CCT; 

 The same or higher nominal drive current; 

 The same or greater number of LED light sources; 

 The same or lower percentage driver loading and efficiency; and 

 The same or smaller size luminaire housing. 

Install luminaire as defined by ANSI/UL 1598 (hardwired luminaires). 

3.8.3. Include in the ISTMT report: 

 Photos of thermocouple locations and luminaire in testing position;  

 Ambient test temperature; 

 LED temperature; 

 Maximum LED current; and 

 Full description of luminaire used in test. 

3.8.4. Calculate LLF for each fixture configuration using the submitted ISTMT data, LM-80 data, and Energy Star 
TM-21 calculator. 

 Provide documentation of in situ temperature at 25°C ambient for the luminaire rating submitted for 

approval; 

 Calculate the lumen depreciation at 70,000 hr. at the documented in situ temperature at 25°C ambient 

using the Energy Star TM-21 calculator; 

 LLF = Manufacturer’s documented lamp lumen depreciation (LLD) factor per TM-21 calculations at 

25°C at 70,000 hr. × 0.90 Luminaire Dirt Depreciation; and 

 Total light loss factor is not to exceed 30% system depreciation (0.70) over 70,000 hr. 

3.8.5. Calculated LLF will be used for design purposes and to determine if luminaire meets the performance 
specification. 

3.9. Performance Requirements. The Department will evaluate fixtures using submitted photometric data. 

3.9.1. Type A Asymmetric Fixtures. The Department will use the submitted photometric data to run the following 
test in AGI32 Roadway Optimizer with the following settings: 

3.9.1.1. Layout: 

 grid 100 ft. wide by 920 ft. long; 

 grid points spaced according to IESNA RP-8 for a roadway with eight 12.5 ft. lanes;  
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 poles on one side of the roadway spaced at 920 ft. with 30 ft. setback from edge of grid; and 

 150 ft. poles with six fixtures oriented toward the grid, LLF as calculated in Section 3.8. 

3.9.1.2. Test Criteria for Passing: 

 minimum > 0.20 footcandle; 

 average > 0.80 footcandle; 

 average/minimum ratio < 4.0:1; and 

 IESNA TM-15-11 BUG rating with an Uplight value of U0. 

3.9.2. Type B Asymmetric Fixtures. The Department will use the submitted photometric data to run the following 
test in AGI32 Roadway Optimizer with the following settings: 

3.9.2.1. Layout: 

 grid 175 ft. wide by 800 ft. long; 

 grid points spaced according to IESNA RP-8 for a roadway with fourteen 12.5 ft. lanes;  

 poles on one side of the roadway spaced at 800 ft. with 30 ft. setback from edge of grid; and 

 150 ft. poles with six fixtures oriented toward the grid, LLF as calculated in Section 3.8. 

3.9.2.2. Test Criteria for Passing: 

 minimum > 0.20 footcandle; 

 average > 0.80 footcandle; 

 average/minimum ratio < 4.0:1; and 

 IESNA TM-15-11 BUG rating with an Uplight value of U0. 

3.9.3. Type S Symmetric Fixtures. The Department will use the submitted photometric data to run the following 
test in AGI32 Roadway Optimizer with the following settings: 

3.9.3.1. Layout: 

 grid 450 ft. wide by 450 ft. long, with calculation points spaced 10 ft. apart; 

 150 ft. poles with six fixtures oriented toward the grid, LLF as calculated in Section 3.8; and 

 single pole spaced in the center of the grid. 

3.9.3.2. Test Criteria for Passing: 

 minimum > 0.20 footcandle; and 

 IESNA TM-15-11 BUG rating with an Uplight value of U0. 

4. CONSTRUCTION 

Perform work in accordance with the details shown on the plans and the requirements of this Item. 

Permanently mark each high mast ring and support assembly with the insignia or trademark of the fabrication 
plant. Place the mark at an approved location. Galvanize the ring assemblies; assemble the ring halves in 
the shop to ensure proper fit, and match-mark the ring halves before shipping. Prevent scarring or marring of 
the ring assemblies. Replace damaged components.  

Repair damaged galvanized areas of the ring assembly in accordance with Section 445.3.5., “Repairs.” 

4.1. Installation. Furnish and install LED high mast illumination assemblies in accordance with the details, 
dimensions, and requirements shown on the plans. 

4.2. Replace Luminaires. Remove existing luminaires. Furnish and install LED high mast luminaires in 
accordance with the details, dimensions, and requirements shown on the plans. 
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5. MEASUREMENT 

This Item will be measured as each LED high mast illumination assembly installed.  

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 “LED High Mast Illumination Assemblies” of the types 
specified.  

New poles for high mast illumination assemblies will be paid for under Item 613, “High Mast Illumination 
Poles.” New electrical services will be paid for under Item 628, “Electrical Services.” The Department will pay 
for electrical energy consumed by the lighting system. 

6.1. Installation. This price is full compensation for furnishing, installing and testing light fixtures, LEDs, drivers, 
wire rope, rings and ring support assemblies; aiming light fixtures; furnishing and installing obstruction lights, 
hoisting assemblies, power drive assemblies, transformers, conductors on the load side of the high mast 
pole’s disconnect, electrical equipment, electrical cord, junction boxes and enclosures; conducting system 
performance testing; and materials, equipment, labor, tools, and incidentals. 

6.2. Replace Luminaires. This price is full compensation for removing, salvaging, disassembling, and stockpiling 
existing luminaires; furnishing and installing new luminaires, connections, conductors, and conduit on the 
ring; rewiring circuits on the ring; replacing damaged components; disposal of unsalvageable materials; 
conducting system performance testing; and materials, equipment, labor, tools, and incidentals. 

 

 


