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Project Description

Project Scope

The City of San Antonio is soliciting bids from qualified contractor(s) to install,
- replace, retrace or remove Hot Applied Thermoplastic Pavement Markings and Raised
Pavement Markers associated with Bike Facﬂltzes throughout the City of San Antonio
ona task order basis.

Services may include, but are not limited to, the installation, removal replacement or
retracing of line, symbol or word thermoplastic markings and raised pavement markers
which include reflectorized and non-reflectorized traffic buttons, pavement markers and
jiggle bars.

Several road segments where Bike Facilities are planned have been identified for
possible completion under this contract. These locations are provided for planning
purposes and are subject to change at the discretion of the project manager. Potential
“road segmé_nts where Bike Facilities are to be completed under this contract include:

CD | Street From To Miles

1 | N.Flores - E. Fredericksburg | Dolorosa 1.4

1 | Dresden West Avenue | Blanco 1.1

1 | Mertz Rector Oblate (.92
2 | E. Grayson Broadway New Braunfels 1

2 |Lord WW White Semlinger 0.9
2 - | Semlinger Lord Rigsby 1

3 | Hot Wells’ S. Presa Goliad 1.7

3 | Mission Se Military San Antonio River Tra:ll Head 1.9 -

3 | Curtis Southcross - Harding 1.24
3,5 | Steves. Probandt Clark 3 -

7 | Clearview Callaghan Hillcrest 1.1

7 | Sunshine Hillcrest Dickinson 1.52
10 | Toepperwein IH 35 Lookout 1

10 | Green Spring | Rowe Bulverde 1.0
‘5 | Commerce St. - | N. San Joaquin St. 19" 8t. 1.6

Proiect ])uration and Amount

. This contract is a Task Order contract and task ordcrs will be provided based on
requested projects and avallable funding. The contract shall be terminated 365 calendar
days after the first task order’s notice to proceed. The construction time for each task
order will be determined by the City of San Antonio’s Project Manager



Important Notes

1.

10.

All work shall follow the Texas MUTCD, applicable City of San Antonio
Standard Sheets, the 2008 Edition of the “Standard Specifications for
Construction” and Special Provisions published by the City of San Antonio.

All cost associated with the following items shall ’oe included with other
applicable items:

Insurance and Bond

Hem 100 - Mobilization

Item 101 - Preparing of Right of Way

Item 530 - Barricades, Signs and Traffic Handling

Item 540 - Storm Water Pollution Prevention Plans (SW3P)

moowy

Unit prices established shall remain valid throughout the duration of the
contract. '

The quantities shown are estimated quantities used for budgetary purposés
only. There is no minimum guarantee on the amount of work shown on the
proposal with the awarding of this contract.

The projects will be assigned as they become available through the individual
task orders. Specific project information including project limits, work required
time allotted for task order and estimated quantities will be provided with each
Task Order. Task Orders will be coordinated with Contractor prior to issuance.

Workers exposed to traffic will be attired in bright, highly visible clothing at all
times and all work zone safety rules must be adhered to.

The Contractor shall continuously execute work until work is completed.

The City of San Antonio expects “priority” service regarding the
scheduling, timely completion and quality assurance of all work being
completed under this contract. Contractor is expected to be sufficiently
staffed to complete pavément markings on up to 3 task orders concurrently
with no delay.

Before beginning work, contractor shall provide a written schedule of work for
each Task Order. Work for each task order shall be scheduled to comply with
the time allowance defined in each Task Order, Any deviation from this
schedule will require approval from the City of San Antonio’s PI‘O_]eCt Manager
prior to implementation of the schedule change.

Any damage done by the contractor while performing the work under this
contract will be corrected by the contractor at his expense. The decision to



11.

12.

13.
directly, but will be subsidiai’y to the various bid items.

repair or replace items damaged will be at the City of San Antonio’s Project
Manger’s discretion. :

The Contractor shall complete the placement of raised reflective pavement
markers, legends, stop bars, and crosswalks within ten (10) calendar days
following the placement of long lane thermoplastic pavement markings.

The contractor shall present to the City of San Antonio a QA/QC plan that will
be implemented to ensure all work performed under this contract is of the
highest quality. Non-quality work will be unacceptable. Work deemed non-
quality by the City of San Antonio’s Project Manager will be re-done by the
contractor at his’her expense.

The layout efforts for Bike Lanes pavemeﬁt markings will not be paid for



SPECIAL PROVISIONS

All work shall conform to the 2008 Edition of the “Standard Specifications for
Construction” published by the City of San Antonio and these Special Provisions.

- Item 100: Mobilization

Mobilization will not be paid for directly, but will be subsidiary to the various bid
items.

Item 101: Preparing Right — of — Way

The contractor will be responsible for obtaining all permits required to complete the
~ assigned task orders to include all required permits. Removal of all debris and obstacles
as needed to apply pavement markings on pavement surface is included in this item.
This item will not be paid directly, but will be subsidiary to the various bid items.

Item 530: Barricades, Signs & Traffic Handling

The contractor will be responsible for furnishing and installing all signs, barricades, and
other incidentals necessary for proper traffic control, in accordance with Part VI of the
Texas MUTCD, the attached Work Zone Standards and as directed by the engmeer All
warning signs shall be factory made and in satisfactory condition.

In the event of non-compliance with the Texas MUTCD, the ROW user shall be
notified in writing on the violation. In the event of continued non-compliance, the
Director of Public Works may revoke the Permit, in addition to any other remedies
available to the City.

Lane closures will require prior approval and shall be coordinated with the City’s Row
of Way Management Office.

Normal working hours will be 9 am. to 4 p.m., Monday through Friday. When
directed, high traffic volumes in urban arcas will require work during non-peak hours,
weekends, and nights. No work to be performed on National holidays or State
observed holidays unless otherwise shown on plans or approved. If weather conditions
allow night application, night work is acceptable.

Shadow vehicles equipped with Truck Mounted Attenuators (TMA) may be required
for long lane and raised pavement marking applications as shown on the standard
sheets.

Traffic control setup and maintenance will not be paid for directly, but will be
subsidiary to the various bid items.



Item 531: Siens

All signs shall be manufactured and installed in accordance with the Texas MUTCD
and applicable City of San Antonio Standard Sheets.

Item 533: Cleaning and Removal of Pavement Markings and Markers -

All pavement surfaces shall be cleaned pﬁor to installation any pavement markings ot
pavement markers. Cleaning shall be in accordance with this item. Cleaning of
pavement surface will not be paid directly and shall be subsidiary to the various pay
items. :

Existing pavement markings and markers to be removed shall be as directed in each
Task Order. When required, removal of existing pavement markings and markers shall
be in accordance with Item 533 Clearing and Removal of Pavement Markings and
Markers. Measurement of removal of existing pavement markings and markers shall be
by the linear foot of markings eliminated, by each word, symbol or shape eliminated, or
by the appropriate unit shown in the bid items.

The wnit bid price for Fliminating Existing Pavement Markings and Markers shall be
full compensation for all work performed; for all materials, tools, equipment, labor and
incidentals necessary to complete the work.

No payment will be made for climination of raised pavement markers. Elimination of
raised pavement markers shall subsidiary to the various bid items.

Grinding is not an acceptable method of pavement marking or marker removal unless
otherwise approved by the City of San Antonio’s Project Manager.

Contractor shall take care to avoid any damage to the roadway. Damage to the roadway
caused by the removal of pavement markings or markers shall be repaired by the
Contractor at the contractor’s expense. Repair shall be as directed by the City of San
Antonio’s Proj ect Manager.

Covering of existing markings with seal coat or paint, etc. is not permltted unless
approved by the City of San Antonio’s Project Manager.



Item 535: Hot Applied Thermoplastic Pavement Markines

All surfaces shall be prepared as specified m Item 535 Hot Applied Thermoplastic
Pavement Markings to include the Layout of any new pavement markings. All
pavement markings and markers shall be placed in accordance with the Texas MUTCD
and the City of San Antonio Standard Sheets. The Contractor shall avoid shadow effect
when retracing by applying slightly wider striping (1/8” to 1/4) to ¢over old existing
markings. Application of slightly wider striping (1/8” to 1/4”) to avoid shadow effect
will not be paid directly, but will be subsidiary to the various bid items.

Sealer may be required when legends and symbols are installed, if the inspector
determines pavement condition will not allow proper adhesion of thermoplastic material

to the pavement surface. Application of sealer will not be paid for directly.

Layout efforts for pavement markings associated with Bike Facilities will not be
paid for directly, but_w_i]l be subsidiary to the various bid items.

Item 536: Preformed Pavement Markings

With the City of San Antonio’s Project Manager’s approval, Preformed Pavement
" Markings can be utilized should the roadway conditions not allow for the use of hot
applied thermoplastic as determined by the City’s inspector.

Use of preformed pavement markings will be determined on a case-by-case basis.

Item 537: Raised Pavement Markers

Place raised reflective pavement markers at locations indicated in the Task Orders. All
existing raised reflective pavement markers that are to remain in place, and are damaged
due to Contractor neglect, will be removed and replaced at the Contractor’s expense.

Item 540: Temporary Erosion, Sedlmentatlon and Water Pollution Preventmn
and Control

Cost associated with this item, if necessary, will not be pald for directly, but w111 be
subsidiary to the various bid items.



CITY OF SAN ANTONIO, TEXAS
GOVERNING SPECIFICATIONS

All City of San Antonio Standard Specifications and special specifications applicable to this project
* are identified as follows:

CITY OF SAN ANTONIO
STANDARD SPECTFICATIONS FOR CONSTRUCTION
JUNE 2008 AND LATEST REVISIONS

ITEM DESCRIPTION

100 MOBILIZATION

101  PREPARING RIGHT-OF-WAY

530  BARRICADES, SIGNS & TRAFFIC HANDLING

531  SIGNS

533  STRIPING OBLITERATION

535  HOT APPLIED THERMOPLASTIC PAVEMENT MARKINGS
536  PERFORMED PAVEMENT MARKINGS

537  RAISED PAVEMENT MARKERS

540 TEMPORARY EROSION, SEDIMENTATION AND WATER PREVENTION AND
CONTROL

1000 WEB PORTAL

BIKE LANE DESIGN STANDARDS

SPECTAL PROVISIONS
SP-1
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DIVISION I - EARTHWORK
ITEM
106 MOBILIZATION

160.1. DESCRIPTION: Establish and remove offices, plants, and fucilities. Move personnel,
equipment, and supplies to and from the project or the vicinity of the project site to begin work or
compleie work on Coniract Ttems.

100.2. MEASUREMENT: This Item will be measured by the lump sum as the work progresses.

100.3. PAYMENT: Partial payments of the lump sum bid for mobilization will be as follows. The
adjusted Comtract amount for construction Hems as used belcw is defined as the total Contract
amount less the lump sum for mobilization. _

A,

Payment will be made upon presentation of a paid invoice for the payment bond, performance
bond, and required insurance. The combined payment for bonds and insurance will be no
more than 10% of the mobilization lump sum or 1% of the total Contract amount, whichever
is less. :

Payment will be made upon verification of documented expenditures for plant and- facilitjf
setup. The combined amount for all these facilities will be no more than 10% of the
mobilization lump sum or 1% of the total Contract amount, whichever is lgss.

When 1% of the adjusted Contract amount for construction Hems is eame_d, 50% of the
mobilization lamp sum bid or 5% of the fotal Comtract amount, whichever is less, will be
paid_ Previsus payments under this ltem will be deducted from this amount.

When 5% of the adjusted Contract amount for construction Ttems is earned, 75% of the
mobilization lump sum bid or 10% of the total Contract amount, whichever is less, will be
paid. Previous payments under the Ttem will be deducted from this amount. :

When 10% of the adjusted Contract amount for cénstmcﬁon Iems is earned, _90% of the
mobilization lump sum bid or 10% of the fotal Contract amount, whichever is less, will be
paid. Previous payments under this tem will be deducted from this amourt.

Paymenf for the remainder of the lump som bid for “Mob}hzanon” will be made on the next
estimate cycle after the inifial retainage estimate or at final acceptance for projects without

‘retainage.

106.4. BID ITEM:

Item 100.1 - Mobilization - lump sum

Ttem 100.2 - Insurance and Bond - lump sum

June 2068

Hem 100 Mobilization
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ITEM
101 PREPARING RIGHT-OF-WAY

101.1. DESCRIPTION: Prepare the right of way end designated easements for construction operations
by removing and disposing of all obstructions when removal of such obstructions is not
specifically shown on the plans to be paid by other Ifems.

1012, MATERIALS:

A.

Obstructions. Obstructions shall be considered to include, but not limited fo, remains of
houses not completely removed by others, foundations, floor slabs, conerete, brick, lumiber,
plaster, cisterns, septic tanks, basements, abandoned utility pipes or conduits, equipment or
other foundations, fences, retaining walls, outhouses, shacks, and all other debris as well as

burled concrete slabs, curbs, gutters, driveways, and sidewalks.

This jtem shall also include the removal of trees, stumps, bushes, shrubs, brush, roots,
vegetation, logs, Tubbish, paved parking aréas, miscellaneous stome, brick, draimage
structures, manholes, inlets, abandoned railroad tracks, scrap iron and all debris, whether
above or below ground, except live utility facilities.

Tt is the mtent of this specification to provide for the removal and disposal of all obstructions
to the new comstruction together with other objectionable materials not specifically provided
for elsewhere by the plans and specifications.

Explosives. This item shall not govern for the demoliﬁon of buildings by the use of
explosives. Such demolition work shall be governed by the use of a special specification
controlling the work. :

Fences. Unless shown otherwise on the plans, all fences along the right-of-way which are
damaged or removed temporarily by the Contractor shall be replaced by the Contractor to an
equal or better condition at nc additional cost to the City.

Hazardoas Materials. If the Contractor encounters hazardous substances, industrial waste,

“other environmental pollutants, underground storage tanks, or conditions conducive to

environmental damage, Copiractor shall immediately stop work in the area affected and
report the condition to the Owner's representative in writing. Contractor shall not be
responsible for or required to conduct any investigation, site monitoring, contamment,
cleanup, removal, restoration or other remedial work of any kind or nature (the “remexiial
work™ under any applicable level, state or federal law, regulation or ordinance, or any
judicial order. If the Contractor agrees in writing to commence and/or prosecute some or alf
of the remedial work, all costs and expenses, to inchude any extension of the contract time, of
such remedial work shall be paid by Owner fo Contractor as addifional compensation.

101.3. EQUIPMENT: Provide applicable equipment to conduct work as described in this specification
or as specified on the plans. :

1814,

CONSTRUCTION: Protect designated features on the right of way and prune trees and shrubs
as direcied. Do not park equipment, service equipment, store materials,. or disturb the root area
under the branches of trees designated for preservation. When shown on the plans, treat cuts on
trees with an approved free wound dressing within 20 min. of making a pruping cut or otherwise

June 20608

Item 101 Preparing Right-Of-Way
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[V

101.5.

cansing damage to the tree. Follow all local and state regulations when burning. If burnisg of
brush is approved, pile and burn af approved locations. When working in state or national forests
or parks, coordinate work with state and federal authorities. Testing, removal, and disposal of
hazardous materials will be in accordance with 101.2.D, “Hazardous Materials.”

Clear areas shown on the plans of all obstructions, except those landscape features that are to be
presarved. Such obstructions include but are not limited to those identified in 1012.A,
“Obstructions” and other items as specified on the plans. Remove vegetation and other landscape
features not designated for preservation. Removal of live utility facilities is not included in this
Ttem. Remove culverts, storm sewers, manholes, and inlets in proper sequence to maintain traffic
and drainage.

Unless otherwise indicated on the plans, all underground obstructions shall be removed to the
following depths:

e In areas receiving embankment, remove obstructions not designated for preservation to 2 ft.
below natural ground.

¢ " In areas fo be excavafed, remove obstructions to 2 ft. below the excavation level.
» Inall other areas, remove obstructions to | i below natiral ground.
When allowed by the plans or directed, cut trees and stumps off to ground level.

Holes remaining after removal of all obstructions, objectionable materials, vegetation, etc. shall
be backiflled and famped and the entire area bladed, to prevent ponding of water and to positive
provide drainage. Backfill materials deemed unacceptable by the Engineer shall be removed and

replaced at no additional cost to the Cily. In areas that are to be immediately execavated,

backfilling and blading may be eliminated if approved by the Engineer. Areas to be used as

borrow sites and matertal sources shall have all obstructions, objectionable materials, vegetation,

ele., removed to the complete extent necessary to prevent such objectionable matter from

becormng wixed with the material to be used in the construction.

Where a conduit is shown to be replaced, it shall be removed in its entirety and all connections to
the existing conduit shall be extended to the new line. Where an existing conduit is to be cut and
plugged, the line shall be cut back not less that 2 feet and a plug of concrete not less that 2 feet

* long shall be poured and held in the end of the pipe or the plug may be accomplished by using a

precast siopper grouted into place.

Material t0 be removed wﬂl be designated as “salvageable” or “nom-salvageable” on the plans
prior to bidding by the Contractor. All “salvageable™ material will remain the property of the City
and will be stored at the site as directed by the Engineer. All “non-salyageable” materials and
debris removed shail become the property of the Contractor and shall be removed from the site
and shall be disposed of properly and in accardance with local, state, and federal requirements.

All asphaltic material shall be deposited of or recycled at a facility authorized to accept the
asphalt for such purposes.

| Dispcse of wells in accordence with TxDOT ltem 103, “Disposal of Wells,”

MEASUREMENT: “Preparing Right—of—Way’; fdr new construction will be measured by the
lump sum.

Jupe 2008 ' ' Ttemn 101 Preparing Right-Of-Way



City of San Antonio Standard Specifications for Copstruction

101.6. PAYMENT: This item will be paid for at the contract lump sum price bid for *“Preparing Right-
of-Way,” which price shail be full compensation for work herein specified, including the
furnishing of all materials, equipment, tools, labor, and incidentals necessary to complete the
work. The lump sum price will be pro-rated based on the number of phases in the project. A
phase will be eligible for payment when street excavation is completed for that phase.

101.7. BIDITEM:

Ytem 101.1 - Preparing Right-of-Way - lamp sum

June 2008 Ttemn 101 Preparing Right-Of-Way
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534.1.

530.2.

ITEM
530 BARRICADES, SIGNS, AND TRAFFIC HANDLING

DESCRYPTYON: 7This item shall govern jfor providing, installing, moving, repairing,
maintaining, cleaning and removing upon completion of work, all barricades, signs, cones, lights
and other suck bype devices and of hand!mg traffic as indicated on the plans or as divected by the
Engineer.

GUIDELINES FOR BARRICADING ON CITY RIGHT-OF-WAY: The bamcade contractor
must locally maintain sufficient materials in stock to accommodate three or more construction
phases per project. These -will include all applicable traffic coptrol sign types, trucks, trailers,
arrow boards, and all other traffic confrol devices assicned to the Confractor’s barricading

operation.

The Texas Manual on Uniform Traffic Control Devices (TMUTCD), Section 6A-6, requires the
appropriate training for all persomnel who are involved in the sclection, placement, and

- maintenance of traffic control devices on construction projects. The City of San Antonio requires

that all personnel associated with barricading operations and traffic handling possess cerfificates
from either of the two groups ]1sted in Table 1 below. Each certificate will be valid for four years.

Table 1
Barricading Training
Texas Envmeermg Extcnsmn Service American Traffic Safety Service Asgociation

_ Work _an_e Traffic Conirol ’I‘_ramm,, o Course for Work‘_zsite Traffic Supervisors

The Contractor shall have a minimum of one barricade supervisor and three persons who are
responsible for construction work zone traffic control. These persons shall be based in the San
Antonio metropolitan area and their sole tasks shall be implementing and maintaining
comstruction work zone traffic confrol devices.

The Contractor shall have a commercial telephone answering service during non-working hours.
The Contractor shall provide the City during working hours with an office telephone number,
pager number, and cellular telephone number to comtact the barricading supervisor. The
contractor must be able fo respond 1o any call within two hours. ‘The barricading contractor or
General Contractor must possess liability insurance in the minimum amount of one million
dollars. A copy of the lability policy must be sent to the City Traffic Engineer for approval 48
howrs prior to starting barricading operations. '

The contractor shall comply with all standards set forth i the plan barricade detail sheets. One
noncompliance letter issued by the City to the Contractor in regard to construction work zone

" 1traffic control, and not corrected within 48 hours, will be cause for delay of payment for this item.

1f the general contractor elects to do his own barricading, be must comply with all the foregoing

requirements. Additionally, a general contractor will be required to submit a traffic control plan

' (TCP) at least 72 hours in advance (excluding weekends and holidays) of starting work. in each

construction phase. Upon satisfactory evidence of compefent barricading experfise, this

7 requirement for a traffic control plan may be waived by the City Traific Engineer.

June 2008 Ltem 330 Barricades, Signs, and Traffic Hapdling
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530.3.

530.4.

EQUIPMENT: Provide the machinery, tools and equipinent necessary for proper prosecution of
the work. All machinery, tools and equipment used shall be maintained in a satisfactory and
workmanlike manner.

CONSTRUCTION: All barricades, signs, and other types of devices listed above shall conform

to the requirements of th_e TMUTCD. It is the contractor’s responsibility to see that all traffic
control devices are properly installed and maintained at the job site. If it is determined by the
Traffic Engineering Representative that the traffic control devices do not conform to the
established standards, or are incorrectly placed to protect the general public, the Traffic Engineer
shall have the option to stop the work, at no expense to the City, until the situation is corrected by
the Contractor. If it is determined that additional temporary traffic control devices, special
directional devices, andfor business name signs are required, they will be provided by the
contractor at no additional cost. As work progresses, the location of temporary traffic control
devices will be adjusted and modified as necessary by the Contractor.

All refro reflective traffic control devices such as barricades, vertical panels, signs, efc., shall be
maintained by cleaning, réplacing or a combination thereof such that during darkness and rain,
the retro reflective characteristics shall equal or exceed the refro reflective characteristics of the
standard reﬂect[ve panels in the Inspector’s possession. S

The contractor shall contact the Clty of San Antonio Traffic Operations Section prior to removing
any traffic signs or traffi¢ signals. Prior to completion of the contract and removal of batricades,
all apphcable permanent traffic signs and signals must be in place and functioning properly. All
permanent signs or traffic control devices missing or damaged during coostruction shall be
replaced at the confractor’s expense. Permanént pavement marking shall be applied prior (o the

"opening of any street to traffic. Temperary short-ferm expendable pavement markings may be

provided prior to application of permanent markings.

The contractor must maintain all streets open to through traffic by repairing trenches, potholes,

" etc., at no direct payment. The contractor shall provide reasonable access to residences and all

businesses within all phases of the work, as well as providing suitable access accommodations for
school children, pedestrians, garbage pick-up and mail delivery by the US Postal Service.
Temporary pedestrian crossing will be determined in the fiéld by the Police Department School
Services Unit. Temporary pedestrian crossings shall be 4 feet wide by 4 inches thick asphalt
treated base or asphaltic concrefe and will be paid for under Item 206, “Asphalt Treated Base or
Ttem 205, “Hot Mix Asphaltic Concréte Pavement,” respectively. '

When flagging is tequired by the plans or Traffic Coptrol Plan, provide a Contractor
representative who has been certified as a flagging instructor through courses offered by the
Texas Engineering Extension Service, the American Traffic Safety Services Association, the
National Safety Council, or other approved ofganizatiops. Provide the certificate indicating
course completion when requested. This representative: is responsible for traiming and assuring
that all flaggers are qualified to perform flagging duties. A qualified flagger must be
independently certified by one of the organizations Iisted above or trained by the Contractor’s
certified flagging instructor. Provide the Engineer with a current list of qualified flaggers before
beginning flagging activities. Use only flaggers on the qualified [ist. '

Flaggers must be courteous and able to effectively communicate with the public. When directing
traffic, flaggers must use standard attire, flags, signs, and signals and follow the flagging
procedures setf forth in the TMUTCIS, ‘ i

530.5. MEASUREMENT: This item will be measured by “Lump Sum” as indicated on the plans.

Tune 2008 Ttem 530 Barricades, Signs, and Traffic Handling
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530.6. PAYMENT: This item will be paid for at the confract lump sum price bid for “barricades, signs,
and traffic handling™. This price shall be full compensation for furnishing all labor, materials,
supplies, equipment and incidentals necessary. To complete the work as specified. The lump
sump price will be pro-rated based on the number of workdays in the project contract. Failure 1o
complete the work within time allowed in the project coniract due to approving designs, testing,
material shortages, closed construction season, curing periods, and testing periods will not qualify
for additional compensation. When additional work is added by an approved field alieration or
when work is suspended for the convenience of the City, through no fauit of the confractor,
additional compensation may be paid to the Contractors.

~ 530.7. BID ITEM:

Hem 53(.1 - Barricades, Signs and Traffic Handling - lump sum

Tune 2008 Jtem 530 Barricades, Signs, and Traffic Handling
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ITEM
531 SIGNS

531.1. DESCRIPTION: Furnisk retroreflective and nonretrovefiective signs constructed of aluminum
substrate to the dimensions specified and install signis of varying sizes and legends as shown an
the plans or das specified by the Engineer.

531.2. MATERIALS: The following ASTM Standards and documents, of the issue in effect on the date
of Invitation for Bid, form a part of this specification to the extent herein.

A.

B.

L

ASTM B 209 Specification for Aluminum and Aluminum Afloy Sheet and Plate
ASTM D 523 Standard Metho;i for Test for Specular Gloss

ASTM D 4956 Standard Specification for Retroreflective Sheeting for Traffic Control
ASTM E 284 Standard Definition of Terms Relating to Appearance of Materials
ASTM E 308 Computing the Colors of Objects by Using the CIE System

ASTM E 810 Standard Test Method for Coefficient of Retroreflection of Retroreflective

" Sheeting

. ASTM E 11564 St_ahdérd Practice for Obtaining Specirophotometric Data for Object-Color

Evaluation ‘
CIE Publication Number 39-2, Recommendation for Surface Colors for Visual Signaling

FP-92 Standard Specifications for Construction of Reads and Bridges on Federal Highway
Project

Substrate. This shall be aluminum alloy 5052-1138 and otherwise in conformance with
ASTM B-209 and bave gold chromate finish. The size, shape and thickness of the sign blanks
are as indicated ob the standard detail sheet in the plans or as specified by the Engineer.

1. Metal working. The aluminum shall be free of burrs and pits on both sides, including
edges and holes, and shall be made ready for applications of the sheeting.

2. Sarface Preparation. The aluminum shall be thoroughly cleaned and degreased with
solvent and alkaline emulsions cleaner by immersion, spray, or vapor degreasing and
dried prior to application of the gold chromate sheeting coat.

<

The aluminum shall be new and corrosion-free with holes drilled or punched, corners
rounded to the radii shown in the standard detail sheet, and all edges smoothed prior to
application of sheeting. The heavy or medium chromate coating shall conform in color
and corrosion resistance to that imparted by the Alodine 1200F {reatment.

3. Size. The dimensions of substrate applications for regolaiory, warning, and gnids signs
shall be as specified by the Engineer and 23 shown on the plans.

June 2008

Item 531 Signs
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K. Background, Legends, Symbols, and Colers. These shall be in accordance with the

Standard Highway Sign Designs (SHSD) for Texas a:nd with the Texas Manual of Uniform
Traﬁ' fc Control Devices {TMUTCD). :

1. Retroreflective Materials. Reﬁ'oreﬂecuve materials shall comply with "Standard

Specifications for construction of Roads and Bridges on Federal Highway Projects”, FP-
85 and Federal Specifications L.-S-300C. The Contractor shall furnish a carﬁﬁcahon that
the materials comply with the requirements of FP- 85 and L-5-300C.

a. Retrorefiective Sheeting. Type I (High Intensity): The materials as listed in these
specifications shali comply with FP-85, Section 718 and L-8-300C: Colors shall be
as specified in specifications for Standard Highway Sign Celors (FHWA HTO—ZI)

b. Retroreflective Sheeting. Type IX {Diamond Grade Fluorescent yellow green, VIP
Reflective Sheeting): The materials shall comply with ASTM 4956. Designed to
provide higher nighttime sign brightness in the legibility distance and brightness at
high entrance angles. The minimum fluorescence luminance factor (YF) for new
sheeting shall be 35%.

Electronically Cuttable Film. Electronically cuttable film shall comsist of flexible,

transparent, durable acrylic colored films coated with a transparent pressure sepsitive

adhesive protected by a clear removable linef. These films are designed to be applied to

_retroreflective materials for the creation of traffic contiol signs-and devices by either

cutting by knife over roll (sprocket fed or friction fed) and flat bed electronic cutting
machines. The films shall be available in standard traffic colors, be dimensionally stable,

* and be designed to optimally cut, weed, 1ift, and transfer. Use of electronic cutiable films

will not require the release of any volatile organic compounds.

When electronic cuttzble film is applied to retroreflective sheeting, the resulting color of
the composite sheeting will conform to Federal Specification FP-92, Section 718.01 and
ASTM D 4956 or to the using apgency specification for the apprepriate retroreflective
gheeting to which it is applied.

Only signage utilizing electronically cutiable film will be allowed. Silk screened sign
faces will not be accepted.

a: Color Test. Conformance to color requirements shall be determined by instrumental
method in accordance with ASTM E 1164 on sheeting applied to aluminum test
panels. The values shall be determined on a HunterLab Labscan 6000 0/45
Spectrocolorimeter with option CMR 559 {or approved equal 0/45 (45/0) 1nstrument
with circumferential v1ewmg (Mlumination)].

Computations shall be done in accordance with ASTM E 308 for the 2° observer.

b. Coefficient of Retroreflection R*. When electronic cutiable film is applied to
reiroreflective sheeting, the composite will conform io the percentage retained of the
minimum coefficient of retroreflection specified by the uvsing agency and the
manufacturer for the refroreflective sheeting when the retroreflective sheeting is
screen processed. The coefficient of retroreflection shall be determined in accordance
with ASTM E 810. Coefficients of retroreflection R* shall be specified in units of
candelas as per foot candle per square foot (candelas per lux per square meter). The
observation angles shali be 0.2 and 0.5 degrees unless otherwise specified. The
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entrance angles shall be —4 and 30 degrees ualess otherwise specified. The electronie
cuttable film shall have and 85° specular gloss of not less than 50 when tested in
accordance with ASTM D 523,

Processing and Cuttability. The electronic cufiable film shall permit cutting,
weeding, mesking with transfer tape, lifting, and application to retroreflective
sheeting when used in accordance with manufacturer’s recommendations at
tepuperatures between 65° and 95° F and relative humidifies between 30% aud 70%.
The film shall lay flat with minimal edge curl and be dimensionally stable.

Adhesive Liner. The profective liner attached to the adhesive shall be removable by
peeling without soaking in water or other solutions, without breaking, tearing, or
removing any adhesive from the electronic cuttable film. The liner shall have a
controfled release from the adhesive coated film sufficient to allow cutting without
the film popping off from the liner while still allowing the liner to easily be peeled

_ from th¢ film.

Film. Film with punched edges for use on sprocket fed knife over roll cutters shall be
edge scored and weeded to remove film in the punched area as a means of
eliminating adhesive build up on the sprockets.

Resistance to Accelerated Outdoor Weathering. When electronic cuttable film is

applied to retroreflective sheeting, the surface of the film shall be weather resistant

and show no appreciable cracking, blistering, crazing, or dimensiopal change after 2
years unprotected outdoor exposure, facing the equator and inclined 45° from the
vertical. Eollowing weather exposure, panels shall be washed in a 5% HCI solution
for 45 seconds, rinsed thoroughly with clean water, blotted dry with a soft cloth and
brought to equilibrium at standard conditions.

Afier cleaning, the coefficient of retroreflection shall not be less than the value
specified by the using agency for the retroreflective sheeting when the retrorefiective
sheeting is screen processed. Show no appreciable evidence of cracking, scaling,
pitting, blistering, edge lifting or ecurling or more than 1/32 inch shrinkage ot
expansion. Show good color fastness or befter when tested. The electronic cuttable
film shall not be removable from the retroreflective sheeting without damage.

Sign Face. The sign face, made of electronic film and retroreflective sheeting shall
comply with the appearance, specification, and good workmanship designated by the
using agency for sign faces constructed of screen processed retroreflective sheeting
of the same type.

Non-Retroreflective Sheeting, All letters, numerals, and symbols shall be as prescribed
in this specification. :

Application Methods. The method of application of sheeﬁng, letters, numbers, and -
symbols shall be precisely as prescribed in writing by the manufacturer.

a. Legend Spacing and Layout. Spacing and layout for all traffic control signs shall

conform to the SHSD.
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b. Tolerance for Horizontal Alfignment. Lefters, numerals, and symbols shall be
horizontally aligned to a tolerance of 1/16 inch. Test of each sign board shall be as
follows: .

(1) Place a metal straight edpe along the bottom of a series of Jetters forming each
line of the sign. In each line, letters shall not vary more than 1/16 inch from that
[ine. .

¢. Tolerance for Vertical Alignment. Lelters, numerals, and symbols shall be
vertically aligned 1o 2 tolerance of 1/16 on each letter in each line:

(1) Place a metal straight edge along the bottom edge of a series of letters forming
each line of the sign. Place a square along the straight edge and fest the trueness
of the vertical faces of individual letters. Letters shall be normal to the square
w1thm 1/16 mch, '

L. Sign Posts. Stecl post shall conform to the standard specification for hot rolled carbon sheet

. stesl, structural quality, ASTM des1gnat10n A570, Grade 50. Average minimum yield

strength after cold forming is 60,000 psi. The cross section of the post shall be square tube
formed steel, carefully rolled fo size and shall be welded direcily in the corner by high
frequency resistance welding or equivalent process and externally searified to agree with
corner radii. Sign posts shall be hot dipped galvanized conforming to ASTM A653, G90.

1. Sizes. Perforated sign posts, anchors and siceves shall be of the follow'mg size:

" Size LSS Gauge Weight
1¥%7 X 16~ 14 1.71
1247 X 1%” 14 1.71
2»X2 12 - 242
2V X 247 12 277

Holes shall be 7/16 == 1/64 inches in diameter on one inch centers on all four sides down
the entire length of the post. On square tubing, holes shall be on centerline of each side in
true alignment and opposite each other dlrecﬂy and dlagonaily The length of gach post
shall have a permissible length tolerance of & ™.

The finished posts shall be straight and have a smooth, uniform finish. It shall be possible
to felescope all consecutive sizes of square tubes freely and for not less than ten feet of
their length without the necessity of matching any particular face to any other face. All
holes and ends shall be free from burrs and ends shall be cut square.

a. Tolerance on Oufside Sizes.

Nominal Quiside Dimension Outside Tolerances at Corners

1% X 147 +0.006
1347 X 1% +0.608”
A il - +0.008”
2V X 297 ' +0.010”

Note; Measurement from outstde dimensions shall be made at least 2 inches from the
end of the tube.
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Permissible variation in wall thickness is +0.01 17, -0.0057.

Convé,}dty and concavity shall be measured in the center of the flat sides, folerance in
+0.010, determined at the corner.

“b. Squareness of Sides and Twist Permissible in 3” Length.

Nominal Ouatside Dhnension Squareness Tolerance Twist

157 % 1472 +0.009” 0.050”
1547 % 1346” +.010” - Qo627
X2 +0.0127 Q0627
22U X 2% +) 0147 0.0627

Permissible variation in straightness is 1/16 of an inch in 3 feet. The standard outside
corner radius shatl be 5/32 of an inch £1/64 inch.

2. Installation. The square end of the post shall not be modified or pointed.

a. Flange. When sign post installation is required over building basements, bridges and
cavities, a galvanized cast iron pipe flange shall be used. The base shall be 8 inches
in diameter with six 5/16 irich holes drilled equidistant around the circumference, %
inch from the outer edge. The neck of the flange shall be 3inches in diameter, drilled
and threaded fo receive a 2 inch diameter galvanized post. .

" b. Hardware. All ground mounted signs shall be attached to posts using %" aluminum
drive rivets. Stainless steel banding material, brackets and clips will be used for signs
installed on light standards or mast azms.

¢. Construction. Anchors shall be anchored in 2 minimum of ope cubic foot of class
“C” concrete, 28 inches deep, with a 6 inch long, % inch diameter pin inserted
through the pre-drilied hole 3 inches from the bottomn of the pole. Where the pole
installation requires surface mounting, an 8 inch flasge with a 2 inch fhreaded collar
shall be used. The pole shall be galvanized, two inches in diameter and threaded to fit
the flange. Sign placement and orientation shall be as specified in the construction
plans. ’

ML Antl-Vandahsm and Maker’s Mark Decals. The anti-vandalism decal shall be installed on

the back bottom left corner of the sipn. Decals will be supplied by the Traffic Operations
Section (207-7765). Each sign shall be permanently marked on the lower right corner of the
back side with the month and year of installation, and name of manufacturer.

Warranty. The Contractor shall warrant the materials and workmanship of each sign in

‘accordance with the maximum limits of material warranties extended by manufactorers of

raw materials, subject to the conditions they specify. Type III and Type IX, Fluorescent
Yellow Green, sheeting processed and applied to sign blank materials in accordance with
sheeting manufacturer's recommendations, shall perform effectively for the number of years
stated in Tables 1 and 2 of this specification. The retroreflective sheefing will be considered
unsatisfactory if it has deteriorated due to natural causes to the extent that: (1) the sign is
ineffective for fts intended purpose when viewed from a moving vehicle under notmal day

_ and night driving conditions; or (2) the coefficient of retroreflection is less than the mintmum

specified for that sheeting during that period listed in Tables 1 and 2. When sign failure
occurs prior to the minimum years indicated and an inspection demenstrates that the failure is
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caused by materials warranted to contractor to endure at least that fong, the sign will be
replaced or repaired free of materials charges. When failure occurs and inspection
demonstrates that such failure is due to poor workmanship, the sign will be replaced or
repaired at Contractor's expense, including shipping charges.

Tablel .
Minimuam Coeefficient of Retroreflection

0.2° observation angle and -4° entrance angle
Type IIY Sheeting: 10 Year Life Span
. { andelas per Foof -
Sheeting Color Can e pEr Sq. Ft.
" White 250
Yellow 170
Green 45
Red 45
Blue 20
Brown 12

Table2
Minimam Coefficient of Retrorefiection
[0 2° observation angle and 4° entrgnce angle
Type IX Sheeting: 7 Year Life Span

Candelas per Foot-
Sheeting Color Candle per Sq. Ft
Floresent Yellow Green 300

531.3. EQUIPMENT: Provide machinery, tools, and eqmpment necessary for proper execution of the
work

531.4. CONSTRUCTION: Construction shall be high quality with no visible defects in the finished
product. Fabrication shall be in accordance with these specifications. Sireet name signs shall
always be supplied and tostalled at each proj ec;t IniE:I‘S&CtIOﬂ whether signs previously existed af
the location or not.

A. Unsignalized Intersection. At unsignalized intersections, ground-mouznted street pame signs
of ¢ inch heights with 6 inch letters and 1-% inch block numbers are required.

B. Sign alized Intersection.

1. Groand Moented Street Signs. If a signalized intersection has either mast arms or span-
wire on which overhead street name signs can be attached, no ground mounted strects
name signs are required at that intersection. '

2. Overhead Street Signs. Signs shall be bolted or strapped fo the mast arm or span wire.
Aftachments to mast arms shall be by means of a % inch stainless steel strap apd a
stainiess steel ﬂafed strap bracket. '

a. Signs Qutside Central Business District. Overhead street name signs instalied
outs;de of the Central Business Dlstrlct shaﬁ be 15 inches high with 6% inch letfers
and 44 inch block numbers.
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b. Sigas Within Central Business District. Overhead strest name signs installed inside
the Central Business District shall be 18 inches high with 8 inch letters and 4 % inch
block numbers. Overhead street name signs shall be installed on all approaches.

C. Existing Signs. The removal of existing signs shall be coordinated with the Traffic Division
to assure required signage is in place during all consiruction phases. When existing signs are
to be removed, they will be unbolied from their post by hand and delivered to the Traffic
Operations Section (207-7765).

531.5. MEASUREMENT: Measurement shall be based on the number of satisfactorily installed signs.

531.6. PAYMENT: The accepted quantiiies shall be paid at the contract unit price for the sign type
applicable in the bid list which shall be fufl compensatlom furnishing of all materials, labor, tools,
equipmerit, and supplies to construct signs of varying sizes and ]egends as shown on the plans or
as spec1ﬁed by the Traffic Design Engineer.

5317, BIDITEM:
Hem 531.1 - Mefrd Street Name, Block Numbe:s*_ {Varies x 15
ftem 531.2 - Metro Street Name, Block Numbers* (Varies x 187)
Item 531.3 -R1-1 STOP* (30™)
Item 531.4 - R1-2 YIELD* (36™)
Jtem 531.5 - R1-4 ALL WAY plate* (18" x6™)
Jtem 531.6 - R2-1 Speed Limit* (24” x 307)
rem 531.7 - R3-1 No Right Turn* (24" x 24"}
' Jtem 531.8 - R3-2 No Left Tum* (247 x 247)
Fem 531.9 - R3-3 NO TURNS* (247 x 24™)
Jtem 531.10 - R34 No U-Turns*(24” x 247)
Ttem 531.11 - R3-5 Left or Right Only* (307 x 367)
Ttem 531.12 - R3-6 Lane-Use Control* (307 x 36™)

Jtem 531.13 - R3-7 LEFT LANE MUST TURN LEFT or RIGHT LANE MUST TURN RIGHT*
(307 x 30™)

Itern 531.14 - R3-8 Lane-Use Control* (30’; x307)

ftem 531.15 - R3-8 U-Tum Only* (24” x 30”)

Iterr-i‘ 531.16 - R3-9 Two Way Left Turn Only* (30” x 367)
Ftem 531.17 - R4-7 Keep Right* (24 x 307)

Fiem 531.18 - R5-1 DO NOT ENTER* (307 x 30™)
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Ttem 53112 - R6-1 ONE WAY* (36" x 12”)
Item 531.20 - R6-2 ONE WAY* {187 x 24™)
Ttem 531.21 - R7-1 NO PARKING ANYTIME* (187 x 247)
Ttem 531.22 - R7-18 NO PARKING THIS SIDE THIS BLOCK*(18” x 247)
Fem 531.23 - R1-1 (STOP)* (18" X 18™)
Item 531.24 - R9-3a Pedestrian Crossiog Prohibred*(18” X 187) _ _
Ttem 531.25 - R10-11 NO TURN ON RED 7-9 AM AND 2-4 PM, SCHOOL DAYS ONLY*
Item 53 1.26 - R10-11a NO TURN ON RIGHT*(24” x 307)
Ttem 531.27 - R10-12 LEFT TURN YIELD ON “Green Ball™*(30” x 36™)
Tterm 531.28 - R10-5 LEFT ON ARROW ONLY*(24” x 307)
| ltern 531.29 - R10-6 STOP HERE ON RED* (247 x 36™)
Item 531.30 - R10-7DO NOT BLOCK INTERSECTION*(24” x 30%)
Ttem 5 31.31 - S-25 NO PARKING 7-9 AM AND2—4 PM SCHOOL DAYS ONLY*(18” x 247}

Item 531.32 - $-26 NO PARKING 7-9 AM AND2-4 PM STUDENT LOADING, SCHOOL.
DAYS ONLY*(18" x 247)

lem 53133 - §-27 NO PARKING 7-9 AM AND 2-4 PM SCHOOL BUS ZONE, SCHOOL
DAYS ONLY#(18” x 247) . _

Ttem 531.34 - S1-1 Advance School Cros:-ﬁng #nd School Crossing**(36” x 36”)
ltem 53135 - W16-7 Diagonal Arrow sign®*(30° x 187)

Ftem 531.36 - $4-1.120 MPH School Sign**+(24” x 48”) |

Hem 531.37 - WI-1 Turn*(30” x 307)

Ttem 531.38 - W1-2 Carve*(30” x 307)

frem 531.39 - W1-3 Reverse Turn*(30” x 30)

Item 531.40 - W1-4 Reverse Cu-rve*(SO” x 307)

Ttem 531.41 - Wi-5 Winding Road*(30” x 30”)

Ttem 531.42 - W1-6 Large Arrow™ (487 X 247)

Trem 531.43 - W1-7 Large Arrow™* (48” X 247)

Ttem 531.44 - W16-7 Diagonal Arrow sign®* (30” x 187
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Ttert 531.45 - W1-8 Chevron Alignment* (187 x 247)

Ttem 531.46 - W3-3 Signal Ahead® (36" x 36™)

Tiem 531.47 - W8-1 BUMP* (30” x 30™)

Ttem 531.48 - W8-2 DIP* (30 x 30™)

Hem 531.49 - W9-2 Lane Ends Merge Left* (307 x 307)

Ttem 531.50 - W10-1 Railroad Advance Warning* (36™ Dia.)
Item 531.51 - W11-2 Ped Crossing* (30” x 30™)

Ttem 531.52 - W13-1 Advisory Speed® (1 8l” x 18”) .

Ttemn 531.53 —-‘WM-I DEAD END* (30” x 30™)

Ttera 531.54 - W14-2 NO OUTLET* (30 x 30”)

Item 531.55 - OM-3 Type 3 Object Marker® (12 x 36”)-

Item 531.56 - OM-4P End of Road Marker* (187 x 18™)
Itefn_SSl 57 - 9 inch Street Name, Block Numbers* (Varies x 97)
[tem 531.58 - W14-1P Dead End Street Mafker* (36" x97)

Item 531.59 - 8pecial Sign*

ftem 531.60 - W14-2P No Outlet Street Marker* (367 x 97)

Item 531.61 - S5-1 School Speed Limit When FIashjng**.* (247 2 487)
Ttem 531.62 - W16-9p Ahead** (36” x 20”)

Ttem 531.63 - W16-2 XXX FT** (307x 187)

Tiem 531.64 - W13-1 30MPH Advisory** (187 x 187)

Ttem 531.63 - 84-3A School Zone Arrows* (24 x 18™)

[tem 531.66 - 85-2A, End School Zone* (247 x 8™

Ttem 531.67 - R9-6 (YIBLD TO PEDSY* (12”7 X 18™)

Ttem 531.68 - R3-17 BIKE LANE)* (30” X 247)

Jtem 531.69 - R3-17a (AHEAD)* (30” X 127)

Ttem 531.70 - R3-17b (ENDS)* (30” X 127)

ftem 531.71 - R4-4 (BEGIN RIGHT TURN LANE YIELD TO BIKES)* (36™ X 30°)
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Ttem 531.72 ~7R1-2 (YIELDY* {187 X i&” X 18%)
Item 531.73 - W11-1 (Bicycle Warning)* (30” X 30™)
Itern 531.74 - R5-3 (NO MOTOR VEHICLES)* (24 X 247)
Jtem 531.75 - D11-1 (Bike Route)* (247 X 18™) _
Item 531.76 ~ M4-11 (BEGINY* (Bicycle Route Supplemental Plaques) {12” X 47)
| Hem 531.77 - M4-12 (END)* (Bicycle Roule Supplemental Plaques) {127 X 47)
Item 531.78 - M4-13 (TO)* (Bicycle Route Supplemental Plaques) {12” X4
[tem 53 1.79 - M7-1 (arrow)* (Route Sign Supplemental Plagques} (127X 9)
~ Item 531.80 - M7-2 (arrow)* (Route Sign Supplemental Plagues) (127 X 97)
Ttem 531.81 - M7-3 (arrow)* (Route Sign Supplemental Plaques) (127 X 97)
Item 531.82 - M7-3 (arrow)* (Route Sign Supplemental Plaques) 7(127” X9y .
* Ttem 531.83 - M7-3 (al;row)* (Route Sign Supplemental Plagues) (1277 X 97)
Ttem 531.84 - M7-3 (arrow)* (Route Sign Supplemental Plagues) {127 X 97)
Tem 531.85 -~ M7-3 (arrow)* (Route Sign Supplem'enta} Plagques) (12" X 97)
* High Intensity | ' |
*%# Diamond Grade (Fluorescent Yellow Green)
*** Djamond Grade (Fluorescent Yellow Green) with High Intensity White Backgrouad

NOTE: All overhead mounted sigms shall be Diamond Grade
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ITEM

533 CLEANING AND REMOVAL OF PAVEMENT MARKINGS AND
MARKERS -

533.1. DESCRIPTYON: Clean both concrete and asphaltic surfaces prior to the placement of pavement
markings/markers and/or for removal of existing puvement markings and raised pavement
markers. : '

533.2. MATERIALS: The blasting medium shall be a quality commercial product capable of producing
the specified surface cleanliness without the deposition of deleterious materials on the cleaned

surface.

533.3. EQUIPMENT: All equipment shall be of sufficient capacity to efficiently and economically
clean the roadway surface o the specified cleanliness. Equipment shall be power driven and in
good operating condition. Equipment shall utilize moisture and oil traps, in working order, of
sufficient capacity to remove contaminants from the air and prevent deposition of moisture, ofl or
other contaminants on the roadway surface.

533.4, CONSTRUCTION: Unless otherwise shown on the plans, acceptable methods of removal for
asphaltic pavements include heat scarification, blasting, and mechanical methods. Grinding is not
an acceptable mechanical method unless otherwise approved by the Engineer. Blasting is the only
acceptable method for removal or cleaning of a portland cement concrete surfaced pavement.

A. Removal of Existing Pavement Markings/Markers.

1. Existing markings or markers to be removed shall be removed to the extent that the
pavement marking or marker and its adhesive compound isfare - either completely
removed or obliterafed.

2. Widths, lengths, and shapes of the cleaned surface shall be of sufficient size to include
the full area of the specified pavement marking to be placed or removed. ’

3. Avoid damage to the pavement surface during the removal of markings or markers.
Repair damaged areas on asphaltic surfaces in excess of ¥ inch in depth using approved
patching materials. : ‘

4. Biasting on portland cement concrete surfaces shall be sufficient to remove old pavement
markings and all other contaminants. Over-blasting to the extent of damage fo the
roadway surface shall be avoided.

5. Very small particles of tightly adhering existing markings may remain in place if
complete removal of the small particles will result in pavement damage.

B. Cleauning.

1. Pavement surfaces where existing pavement markings will remain in place shall be

“ ¢leaned with high pressure air or water to remove dust, sand, and other objectionable
material prior to application of new markings. If water is used, the area to be cleaned
shall be sufficiently dry, as defined in Trem 535.4.A.1, for application of the marking
material.
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2. All surfaces other than portland cement concrete surfaces required to be cleased shall be
cleaned sufficiently fo remove Ioose and flaking conditions or markings of the road
surface. Surface cleaning shall be completed on all existing pavements where the inlaid
plastic material or raised pavement marker is no’t being used with new pavemexnt.

3. Where blasting is used for the removal of pavement markings, adheswes, or for removal
of objectionable material, remove the residue, including dust and water, immediately
after contact with the surface being treaied. Remove by a vacunim attachment operating

- concurrehtly with the blasting operation.

4. Where grinding is allowed by the Engineer to remove pavement markings on asphaltic
- concrete pavements, remove the residue by means of a vacoum attachment to the
grinding machine. Do not allow the residue to flow across or be left on the pavement.

533.5. MEASUREMENT AND PAYMENT: Cleaning or removal of existing or ncorrectly installed
_pavement markings and/or markers shall not be paid for directly, but shall be considered
~ subsidiary to the pavement markmg or marker items or Mobilization ifno pavemerit marking pay

items are used.

533.6. BID ITEM: This sp&éiﬁcéiion is iilcluded solely as a technical guide as fo how cleaning or
-removal of markings and/or markers shall be performed and does not copstifute a separate bid
item.
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535.1.

ITEM
535 HOT APPLIED THERMOPLASTIC PAVEMENT MARKINGS
DESCRIPTION: 4pply tkermopfmt:c pavement markings, in conformance with the minimum

optical and physical properties required for a thermoplastic road marking compound described
herein, in a molten siate, onto a pavement surface.

535.2. MATERIALS: All materials shall conform to the requirements of TxDOT DMS-8220 “Hot

535.3.

535.4.

Applied Thermoplastic.” Thermoplastic materials shall be siored I a dry environment to
minimize the amount of moisture retained during storage. .

EQUIPMENT: Provide the necessary equipiment to conduct the work specified herein. All
equipment shall be maintained in good working order such that neat and clean thermoplastic

" markings are applied at the proper thicknesses and glass beads are placed at the correct rate.
Equipment that is deemeéd deficient by the Engineer shall be replaced immediately.

CONSTRUCTION: The appearance of the finished markings shall have a uniform surface, crisp
edges with a minimum over-spray, clean cut-off, meet straightness reqmrements and conform to
the design drawings and/or engmeer instructions.

The contractor shall provide the Engineer with certification from the marking manufacturer that
contractor has been adequately trained and certified to apply the manufacturer's material. This
certification shall be considered current if the certification date provided by the manufacturer is
within two years of the date of marking application.

All striping and pavement markings shall be placed in accordance with the requirements of this
specification, the detailed plans, and the current edition of the Texas Manual on Uniform Traffic
Control Devices (IMUTCD). The Contractor shall provide all other engineering services
necessary for pre-marking of all proposed stripe within the limits of the designated work.

Unless authorized otherwise in writing By the Engineer, striping shall be accomplished during
daylight hours. Approved lighting arrangements will be required for night time operations when
allowed., '

The Contractor mayibe required to place markings over existing markings, as determined by the
Engineer. The contractor shall adjust the operation of the.thermoplastic screed shee to maich the
previous lengths of stripes and skips, when necessary.

Failure of the striping material to adhere to the pavement surface during the Iife of the contract
shall be prima facie evidence that the materials, even though complying with these specifications,
or the application. thereof, was inconsistent with the intent of the requirements for the work under
the latest City specifications and shall be cause for ordering corrective action or replacement of
the marking withowut additional cost to the City.

Unless otherwise approved by the Engineer, permanent pavement markings on newly construcied
pavements surfaced with asphaltic concrefe or bituminous seals shall not be applied for.a
minimum of 14 days or a maximum 35 days. Temporary pavement marking shall be provided
during the 14 to 35 day period.

Jupe 2
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A. Surface Preparation.

I. Moisture. All surfaces shall be iﬁspected for moisture content prior to application of

2

thermoplastic. Approximately two square feet of a clear plastic or tar paper shall be laid
on the road surface and held in place for 15 to 20 minutes. The underside of the plastic or
tar paper shall then be inspected for a buildup of condensed meisture from the road
surface. Pavement is considered dry if there is no condensation on the underside of the
plastic or tarpaper. In the event of moisture, this test shafl be repeated until there is no’
moisture on the underside of the plastic or tar paper.

Cleaning. All surfaces shall be clean and dry, as defined in Section 535.4.A.1, before

- thermoplastic can. be applied. Loose dirt and debris shall be removed by thoroughly

blowing compressed air over the area to be striped. If the thermoplastic is to be applied
over exisiing paint lines, the paint line shall be swept with a mechanical sweeper or wire
brush to remove poorly adhered paint and dirt that would interfere with the proper
bondieg or the thermoplastic. Additional cleaning through the use of compressed air may
be required to remove embedded dirt and debris after sweeping. Latence and curing
corppound shall be removed from all new porfland cement concrete surfaces in
accordance with Item 533, “Removal of Pavement Markings and Markers.” -

Layout. The pavement markings shall be placed in proper alignment with guidelines
established on the roadway. Deviation from the alignment established shall not exceed 2
inches and, in addition, the deviation in alignrest of the marking being placed shall not
exceed 1 inch per 200 feet of roadway nor shall any deviation be abrupt.

. No striping material shail be applied over a guide cord; only Tongitudinal joints, existing

stripes, primer, or other approved type-guides will be permitted. In the absence of a
longitudinal joint or existing stripe, the Contractor shall mark the points necessary for the

 placing of the proposed stripe. Edge striping shall be adjusted as necessary so that the

edge stripe will be paraliel to the centerline arid shall not be placed off the edge of the

pavement,

Longitudinal markings shall be offsei at least 2-inches from comstruciion joints of .
portland cement concrete surfaces and joints and shoulder breaks of asphalt surfaces.

Primer Sealer. Primer sealer shall be used on all portland cement concrete surfaces. A
primer sealer shall be used on asphalt surfaces that are over two years old and/or on
asphalt surfaces that are worn or oxidized to a condition where S0 percent or more of the
wearing surface is exposed aggregate. Existing pavement markings may act as the primer -
sealer if, afler cleaning, more than 70 percent of the exisiing pavemeiit marking is still
properly bonded to the asphalt surface (see coverage check procedure in Appendxx Ato
estimate percent of maiking remaining). ,

Primer Sealer Application. When required as described, the primer-sealer shall be
applied to the road surface in a continuous {ilm at 2 minimum thickness of 3 to 5 mils.
Before the Thermoplastic is applied, the primer-sealer shall be allowed to dry to a tacky
state. The thermoplastic shall be applied within 4 bours after the primer application.

B. Temperature Requirements.

1

Ambient Conditions. The ambient air and road surface shall be 55°F and rising before -
application of thesmoplastic can begin.
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2.

Material Requirements. Unless otherwise specified by the material manufacturer, the
thermoplastic compound shall be heated from 400°F to 450°F and shall be a minimum of
400°F as it makes comtact with road surface during application. An infrared temperature
gun shell be used to determine the temperature of the thermoplastic as it is being applied
to the road surface. C '

C. Drop-on Glass Sphere Application.

1.

Application Rate. Retro-reflective glass spheres shall be applied at the rate of 10 pounds
per 100 square feet of applied markings. This application rate shall be determined by
confirming the following consumption rates:

a. 200 pounds of drop on glass spheres per ton of applied thermoplastic when the
thermoplastic is being applied at 0.090 inch film thickness.

b. 150 pounds of drop on glass spheres per ton of applied thermoplastic when the
thermoplastic is being applied at 0.125 inch thickness.

Application Method. Retro-reflective glass spheres shall be applied by a mechapical
dispenser property calibrated and adjusted to provide proper application rates and
uniform distribution of the spheres across the cross section of the entire width of the line.
To enable the spheres to embed themselves into the hot thermoplastic, the sphere
dispenser shall be positioned immediately behind the thermoplastic application device.
This insures that the spheres are applied to the thermoplastic material while it is still in
the molten state.

D. Application Thickness.

1.

Longitndinal and Transversc Markings. On previously unmarked pavements or
pavements where markings have been effectively removed, all lane lines, center lines,
transverse markings and pavement markings in traffic areas with <1,000 vehicles per day
per lane shall have a minimum film thickness of 0.090 inch at the edges and a maximum

‘of 0.145 inch at the center. A minimum average film thickness of 0.090 inch shall be

majntained. On pavements with existing markings, meeting the traffic requirements
stated above, all lane lines, center lines, transverse markings and pavement markings
shall have a minimum film thickness of 0.060 inch for re-application over existing strip

line.

High Wear Longitudinal and Trapsverse Marking On previously unmarked
pavements or pavements where markings have been effectively removed, all lane lines,
center lines, transverse markings and pavement markings in high traffic areas {(>1,000
vehicles per day per Tane) shall have a minimum film thickness of 0.125 inch at the edges
and a maximum of 0.188 inch at the center. A minimum average film thickness of 0.125
inch shall be maintained. On pavements with existing markings, meeting the traffic
requirements stated above, all lane lines, center lines, transverse markings and pavement
markings shall have a minimum film thickness of 0.090 inch for re-application over
existing strip line.

E. Packaging.
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1.

2.

Containers. The thermoplastic material shall be delivered in 50 pound containers or bags
of sufficient strength to permit normal handling during shipment and handling on the job
without loss of material.

Labeling. Each container shall be clearly marked to indicate the color of the material, the -
process batch numaber and/or manufacturer’s formulation narmber, the manufacturar s
ame and address and the date of manufactare.

F. Acceptance.

L

2.

3.

Sampling Procedure. Random samples may be taken at the job site at the discretion of
the City Engineer for quality assurance. The City reserves the right to conduct the fests
deemed necessary to identify component materials and verify results of specific fests

indicated in conjunction with the specification requirements.

 The sample(s) shall be labeled as to the shipment number, lot number, date, quantity, and

any other pertinent information. At least three randomly selected bags shall be obtained
from each lot. A 10 pound) sample from the three bags shall be submitted for testing and
acceptance. The lot size shall be approximately 44,000 pounds unless the total order is
less than this amount. '

Manufactarer’s Rmponsibiﬁty. -

a. Sampling and Testing. The manufacturer shall submit test results £rom an approved
independent laboratory. All material samples shall be obtained 20 days in advance of
the pavement marking operations. The cost of testing shall be included in the price of
thermoplastic material. The approved independent laboratory's test results shall be
submritted to the City Traffic Engineer in the form of a certified test report.

b. Bill of Ladmg. The manufacturer shall furnish the Matenai and Tests Laboralory
with copies of Bills of Lading for all materials inspected. Bill of lading shall indicate
the consignee and the destination, date of shipment, lot wmumbers, quantity, type of
material, and location of source.

c. Material Acceptance. Fmal acceptauce ofa partlcular Iot of thermoplastic will be
- based on the following,

(1) Compliance with the specification for mateﬂal'composition reqitirements verified
by approved independent laboratory with iests results.

(2) Compliance with the specification for the physical properties required and
verified by an approved independent laboratory with test resulis.

(3) Manufacturer's test results for each lot thermoplastic have been received.
{(4) Kentification requirements are satisfactory.
Contractor’s Respounsibility,

a. Notification. The confractor shall notify the Construction Inspector 72 hours prior to
- the placement of the thermoplastic markings fo enable the inspector to be present
during the application operation. At the time of notification, the Contractor shall
indicate the menufacturer and the lot numbers of the thermoplastic that will be used.
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A check should be made by the contractor to insure that the approved iot numbers
appear on the material package. Failure to do so is cause for rejection.

b. Warranty or Guarantee. If the normal trade practice for manufacturers is to furnish
warranties or guarantees for the materials and equipment specified herein, the
Contractor shall turn the guarantees apd warranties over to the Engineer for potential
dealing with the manufactores. The extent of such warranties or guarantees will not
be a factor in selecting the successful bidder

535.5. MEASUREMENT: Measurement shall be based on the length of satisfactorily installed line, in
feet, or as appropriate, the number of symbols or words which are satisfactorily installed on the
roadway surface by the contractor.

535.6. PAYMENT: Payment shall be according io the quantities measured for each bid rtem.
535.7. BID ITEM:

Item 535.1 - 4 nch wide yellow line

Item 535.2 - 4 inch wide white line

Item 533.3 - 8 inch wide yellow line

Ttem 535.4 - 8 inch wide white line

ltem 535.5 - 12 inch wide white line

Jtem 535.6 - 16 inch wide white line

Kem 53 5.7 - 24 inch wide white li—ne

Item 535.8 ~ Right White-Arrow {per each)

Item 535.9 - Left White Arrow (per f:ach)=

Tiem 535.10 - Combination Thru/Right White Aﬁow {(per cach)

Item 535.11 - Combination Thrw/Left White Arrow (per each) |

Ttem 535.12 - Word “ONLY™ {per word)

Item 535.13 - Straight White Arrow (per each)

ltem 535.14 - Railroad Crossing Symbol, including two R's, crossbuck and 3 transverse bars (per
gach)

Ttem 533.15 - White Diamond (per each)
Ttem 535.16 - Straight White Arrow Bicycle Facility (per each)
Item 535.17 - Bicycle Rider Symbotl {per each)

Item 535.18 - Solid White Yield Lines (6 x 97) (per €ach)
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ftem 535.19 - Word “STOP” {per word)
Ttem 535.20 - Word “YIELD” (per word)

Tem 535.21 - Word “BUS) (per word)
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APPENDIX A: Method for Estimating Amount of Marking Bonded to Pavement

This inspection will ensure wiformity of coverage of the entire line, such as paint cracking,
peeling, and whether or not the marking has adequate coverage. One-square-inch sections of
transparent material inscribed within a grid of 100 equal squares shall be used as a tool for
quantifative measure of specified percentage of coverage. The grid concept was taken from the
Air Force who used it for measuring rubber coverage on pavement. For a 4-inch line, it is
suggested that a grid of 4 % 25 inches be used, and for a 12-inch (or larger) line, 2 grid of 10 x 10
inches. Count the squares that have no paint, e.g., 3 out of 100 squares equal 3% of the paint gone
or 97% coverage.

Follow the stéps below to take the readings of the pavement markings:

1. Using either the 10- x 10-inch grid or the 4~ x 25-inch grid, place the grid on the line to
be evaluated.

2. Count the squares that have no paint.

3. The pumber of squares without paint will be the percentage of paint gone. In other words,
if there are 30 out of 100 squares that have no paint, then 30% of the paint js gone. '

Cyrus, Holly M., “Development of Methods for Determining Airport Pavement Marking
Effectiveness,” DOT/FAA/AR-TNO3/22, Federal Aviation Administration, March 2003.
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536.1.

536.2.

536.3:

536.4.

ITEM
536 PREFORMED PAVEMENT MARKINGS

DESCRIPTION : Provide & long-term tape and sheeting pavement markﬁzg materiaf to be used
Jor permanent type longitudindg or transverse lines and word/symbol legends.

MATERIALS: All materials shall conform to the requirements of TxDOT DMS-8240
“Permanent Prefabricated Pavement Markings” as shown on the plans. Type A, B, or C
prefabricated markings shall be indicated on the pians based upon the traffic conditions of the
roadway and the placement method indicated.

EQUIPMENT: Provide the necessary equipment to conduct the work specified herein.
CONSTRUCTION: All markings shall be located as shown in the plans.

The contractor shall install the preformed plastic pavement markings to newly paved hot-mix
asphaltic concrete pavemenis by the in-laid method unless the temperature of the pavement bas
reached or fallen below the minimum allowable pavement temperature shown in Table 1.

Table 1
Acceptable Pavement Temperatures for Application of Pavement Markings.

' ) - " Surface Allowable Sarface

Hoi Mix Asphalt Mixture Type Upon Which Temperature Pavement Temperature

the Preformed Pavement Marking is to be | Range for Inlaid | Temperatiure | Ransge for Cold-
" Applied Method, for Inlaid | Laid Method,

: °F Method, *F
- o of

Open-Graded Friction Course {OGFC)

Stone Matrix Asphalt {SMA) 1 1m0 o S .

Dense Graded Hot Mixed Asphalt w/PG 76— 1607 to I?ﬂ L e 60 °F 10 120°F

£2.X3{ Asphalt Cement :

Dense Graded ot Mixed Asphalt Wf’PG 70-, 120 F 10 153 °F 126 °F

&4-, or 58-XX Asphalt Cement

All material shalfl be placed according to the mapufacturer's instructions, and in accordance with
the surface condition, moisture and termpérature requirements listed below:

A. Tnaid Preformed Pavement Markings.

This msta]lai:lon procedure shall apply to streets wiih newly paved asphaltic concrete surfaces that
have aitained the temperature ranges shown in Table 1 from initial placement. If af any time after
initial placement the pavement cools to below the minimum allowable temperature as shown in
Table 1, the markings shall be installed as Hot Applied Thermoplastic Pavement Marking per
Ftem 535 requirements. For portland cement concrete streets, see Cold-Laid Preformed Pavement
Markings (next section) below.

The contractor shali place and inlzy all pavement markings on the mewly placed asphaltic

conerete pavement prior fo the final rolling of the asphalt.
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-~

536.5.

536.6.

The preformed pavement markings shall be applied affer the newly placed asphaltic concrete
pavement has been adequately compacted and within the temperature range specified in Table 1.
The Contractor will be required to install temporary pavernent markings at no additional cost to
the City if the cold-laid method is used. Preformed pavement line markings shall be installed
with a mechanical applicator which shall be capable of placing pavement lines in a neat, accurate
and uniform manner. The mechanical applicator shall be equipped with a film cut-off device.
Word legends and arrows shall be installed by hend end result in neat, accurate and wniform
words and arrows.

The preformed pavement markings shall be inlaid info the asphaltic concrete surface by means of
a mechanical roller. The roller shall be of sufficient weight capacity to imlay the pavement
marking to a minimum depth of 65% of the material thickness, and fo not more than 80% of the
material thickness while the temperature range of the pavement surface is within the ranges
specified in Table 1. In the event the inlaid markings are distorted or discolored to the point that
cleaning does not restore its initial appearance by the contractor's operations, fail to provide a
uniform appearance, or are installed improperly, such markings shall be removed and replaced in
the finished surface of the pavement as Hot Applied Thermoplastic Pavement Marking per ltem
535 requirements at no additional expense to the City.

B. Cold-Laid Preformed Pavement Markings.

This installation procedure applies to all porfland cement concrele pavements, existing asphaltic
concrete pavement, and newly placed asphaltic concrete that at any time has fallen below the

- minimum allowable temperature specified in Table 1 after initial placement.

Pavement on which pavement markings are to be placed shall be cleaned and prepared prior to
placement of markings. Cleaning shall be in copformance with ltem 533, “Cleanifig aiid Removal”
of Pavement Markings and Markers” such that contaminants, loose materials, and condifions
deleterious to proper adhesion are removed. When blast cleaning is required, it shall be done to
the extent that a sound pavement surface is exposed. Surfaces shall be further prepared after

cleaning by sealing or priming, as recommended by the manyfacturer.

Pavement to which materials to be applied shall be completely dry. Materials shall not be applied
until concrete pavement has appeared to be dry for a minimum of four hours and vmtil asphaltic
concrete pavement has appeared to be dry for a minimum of two hours.

Pavement and ambient air temperature requirements recommended by the manufacturer shall be
observed. If no temperature requirements are established by the manufacturer, material shall not
be placed if the surface temperature is outside the acceptable range shown in Table 1 (see column
4 of this table). - :

MEASUREMENT: Measurement shall be made by the length of satisfactorily installed line, in
feet, the number of and types of symbols and other pavement legends in accordance with the
plans and specifications.

PAYMENT: The accepted quantities shall be paid at the contract unit price for the type of line or
Jegend applicable in the bid Iist which shall be full compensation for materials, surface
preparatiori, labor and incidentals.
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536.7. BID ITEM:
Tem 536.1 - 4 inch Wide Yellow Line _
Item 536.2 - 4 inch Wide White Line
Jtem 536.3 - 8 inch Wide Yellow Line
Ytern 536.4 - 8 inch Wide White Line
" Ttem 536.5 - 12 inch Wide White Line
Item 536.6 - 16 inch Wide White Line
Jtem 536.7 - 24 inch Wide White Line
Ttem 536.8 - Right White Arrow (per éach)
Ttern 536.9 - Left White Arrovw (per each) 7
Item 536.10 - Combination Thru/Right Whlie Atrrow (per each)
Ttem 536.11 - Combination Thru/Left White Arrow (per each)
Tiern 536.12 - Word "ONLY" (per word)
Ttern 536.13 - Strafght White Arrow (per each)

Ttem 536.14 - Railroad Crossing Symbol, including two R’s, crossbuck and 3 transverse bars {per
gach) .

Ttem 536.15 - White Diamond (per cach)

Ttem 536.16 - Straight White Arrow Bicycle Facility (per each)
Ttera 536.17 - Solid Whito Yield Lines (67 x 97) per each)
ftem 536.18 - Word “STOP” (per word)

Ttem 536.19 - Word “YIELD™ (per word)

Jtem 536.20 - Word “BUS” (per word)
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537.1.

- 837.2.

537.3.

537.4.

ITEM
537 RAISED PAVEMENT MARKERS

DESCRIPTION: Provide raised pavement markers which include reflectorized and non-
reflectorized traffic buttons, pavement markers and jiggle bars all of which are capable of being
attached fo a roadway surface by an adhesive.

MATERIALS: Materials shall conform to the following requirements:

A. Jiggle Bar Tiles. TXDOT DMS-4100, “Jiggie Bar Tiles.”

B. Raised Pavement Markers. TxDOT DMS-4200, “Pavernent Markers (Reflectorized).”
C. Traffic Buttons. TXDOT DMS-4300, “Traffic Buttons ™

D. Testing. The Engineer reserves the right to perform any or all tests required by this ifem as a
check on the tests reported by the manufacturer. Upon request, the Contractor shall furnish,
free of charge, samples of the mateiial of the size and in the amount determined by the
Engineer for test purposes. In case of any variance, the Engineer’s tests will govern.

EQUIPMENT: Provide all equipraent necessary to perform the work specified herein.

CONSTRUCTION: The Contractor shall establish guides to mark the lateral location of
pavement markings as shown on the plans or as directed by the Engineer. The Engineer shall
approve locations of these markings and may anthorize necessary adjustments from the ptans.

The reflective faces of alf Type Il markers shall be positioned so that the direction of reflection of
one (1) face shall be directly opposite to the direction of reflection of the other face.

Raised Pavement markers Type I-C shall have clear reflector face towards fraffic. Raised
pavement markers Type II C-R, shail have the clear face toward the normal traffic flow and the
red face toward wrong-way traffic. '

Unless otherwise shown on the plans or specified by the Engineer, all raised pavement markers
placed in broken lines shall be placed in line with and midway between the stripes. The first and
last raised pavement marker in a no-passing fine shall be a reflective mazker. Buttons used 1o
simulate a 10 feet skip lane lines shall be spaced at 40 inches.

The pavement markers not placed in accordance with the plans or as directed by the Engineer
shall be removed by the Contractor at the Contractor’s expense.

Removal of existing pavement markers or residual adhesive from a missing pavement marker
prior to placement of new or replacement marker(s) shall be in conformance with Item 533,
“Cleaning or Removal of Pavement Markings or Markers.” The portion of the highway surface to
which the raised pavement marker is attached by the adhesive shall be clean and free of dirt,
grease, oil, and moisture at the time of installation. Surface preparation for installation of raised
pavement markers will not be paid. for directly, but shall be considered subsidiary to this item.
Unsound pavement or other materials that would adversely affect the bond of the adhesive shall
1ot be an acceptable surface.
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537.5.

537.6.

537.7.

The hot epoxy adhesive shall be applied so that 100 percent of the bonding area of the raised
pavement marker will be in contact and shall be of sufficient thickness so that excess adhesive
shall be forced out around the perimeter of the raised pavement marker but without impairing the
functional capability of the reflectivity of the pavement marker. When the project is complete, the
raised pavement marker shall be firmly bonded to the pavement; lines formed by the raised
pavement markers shall be true, and the entire installation shall present a neat appearance.

Where required by the Engineer, pavement markings outside the limits of this project will be
removed or adjusted to provide for a proper tie into this project. The old markings shali be
removed or defaced in such a manper that they do not give the appearance of traffic pavement
markings. ' :

MEASUREMENT: Measurement will be based on the number of satisfactorily installed
pavement markers.

PAYMENT: Pavement markers will be paid for af the contract unit bid price pet each type of
marker. The price shall be full compensation for furnishing the raised pavement marker, epoxy
adhesive and all other materials, surface preparation, instailation, labor, equipment, tools and
incidentals necessary to complete the work. :

BID ITEM:

Hem 537.1 - Traffic Bution (Type W) per each

Tter 537.2 - Traffic Button (Type Y) per cach

Tiem 537.3 - Jiggle Bar (Type W)pereach

Ttem 537.4 - Jiggle Bar (Type Y) per each

Ttem. 537.5 - Pavement Marker (Type I-A) per each
Item 537.6 - Pavement Marker {Type I—Cj per each
ftem 537.7 - Pavement Marker (Type I-R) per cach
Ttem 537.8 - Pavement Marker (Type I'I¥A—A) per each

Itemn 537.9 - Pavement Matker (Type I1 C-R) per each
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ITEM

540 TEMPORARY EROSION, SEDIMENTATION AND WATER
'~ POLLUTION PREVENTION AND CONTROL

540.1. DESCRIPTION: This itern shall govern the control measures necessary to prevent and control
soil erosion, sedimentation and water pollution which may degrade receiving waters including
rivers, streams, lakes, reservoirs, fidal water, groundwaier and wetands.

Note: The control measures contained herein shall be installed and maintained throughout the
construction contract and coordinated with the perranent or existing temporary pollution control
features specified elsewhere on the plans and in the specifications to assure cffective and
continuous water pollution control throughout the construction and post construction period.
These cotitrol measures shall not be used as a’ substituie for the permanent pollution control
fneasures. unless otherwise directed by theé Engineer in writing. The comtrols may include
sediment control fences, inlet protection, baled hay, rock filter dams, dikes, swales, sediment
traps and basins, pipé slope drains, paved flumes, construction exits, temporary seeding, sodding,

- mulching, soil retention blankets or other structural or non-strictural water poliution controls.
This item does not apply to commerecial operations.

540.2. MATERIALS: The items, estimated quantities and locations of the control measures are shown
on the plans; however, the Engineer may increase or decrease the guantity of these items as the
need arises. The materials will be shown on the plans and in this specification. The Engineer may
allow other materials and work as the need arises and as approved in writing. Pollition control
measures may be applicable to contractor operations outside the right of way where such work is
necessary as a result of roadway related construction such as construction and haul roads, field

- offices, equipment and supply areas, and materials sources.

Unless otherwise shown on the plans, provide materials that meet the following requirements:
A. Rock Filter Dams.

1. Aggregate. Fumnish aggregate with hardness, durability, cleanliness, and resistance to
_crumbling, flaking, and eroding acceptable to the Engineer. Provide the following:

o Types1,2,and 4 Rock Filter Dams. Use 3 1o 6 in. aggregate.
» Type 3 Rock Filter Dams. Use 4 to 8 in. aggregate.

2. Wire. Provide minimum 20 gauge galvanized wire for the steel wire mesh and tie wires
for Types 2 and 3 rock flter dams. Type 4 dams require:

» adoubletwisted, hexagonal weave with a nominal mesh opening of 2% in. x 3% in.;
e minimum 0.0866 in. stecl wire for netfing;

» minimum 0.1063 in. steel wire for selvages and comers; and

« minimum 0.0866 in. for binding or tie wire.

3. Sandbag Material Furnish sandbags meeting Section 540.2.1, “Sandbags,” except that
any gradation of aggregate may be used to fill the sandbags.
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B.

Temporary Plpe Slope Draiuns. Provide corrugated metal pipe, polyvinyl chlonde (PVC)
pipe, flexible tubing, watertight cormection bands, grommet materials, prefabricated fittings,

“and flared entrance sections that conform to the plans. Recycled and other materials mesting

these requirements are allowed if approved. Furnish concrete in accordance with Ttem 505,
“Conerete Riprap.”

Baled Hay. Provide hay bales weighing at least 50 Ib., composed éntirely of vegetable
matter, measuring 30 in. or longer, and bound with wire, nylon, or polypropylene string.

Temporary Paved Flumes. Furnish asphalt concrete, hydraulic cement concrete, or other
comparable non-erodible material that conforms to the plans. Provide rock or rubble with a
minimum diameter of 6 in. and a maximum volume of % cu. fi. for the construction of energy

dissipaters.

Construction Exits. Provide materials that meet the deta:ls shown on the plans and this
Section.

1. Rock Constraction Exit. Provide crushed aggregate for long and short-term construction
exits. Furnish aggregates that are clean, hard, durable, and free from adherent coatings
such as salt, alkali, dirt, clay, loam, shale, soft, or flaky materials and organic and
injurious matter. Use 4- to 8- in. rock for Type 1 and 2- to 4~ in. rock for Type 3. Unless
otherwise shown on the plans, provide a light weight (4 0z} non-woven filfer fabric
below the ballast to prevent mud and sediment migration. ’

2. Timber Construction Exit. Furnish No. 2 quality or better railroad ties and timbers for
Jong-térm construction exits, free of lafge and loose knots and treated to control rot.
Fasten timbers with nuts and bolts or lag bolis, of at least % . diameter, unless otherwise
shown on the plans or allowed. For short-term exits, provide plywood or pressed wafer -
board at least 2 in. thick.

3. Foundation Course. Provide a foundation course consisting of flexible base, bituminous
concrete, hydraulic cement concrete, or other materials as shown on the plans or directed.

Embankment for Eresion Confrol. Provide rock, Ioam, clay, topsoil, or other earth
materials that will form a stable embankment fo meet the infended use. -

Pipe. Provide pipe outlet material in accordance with TXDOT Standard Specification Item
556, “Pipe Underdrains,” and details shown on the plans.

Construction Perimeter Fence;

" 1. Posts. Provide essentjally stralght wood or steel posts that are at least 60 in. long. Furnish

soft wood posts with a minimum diameter of 3 in. or use 2 x 4 boards. Fumish hardwood
posts with a2 minimum cross-section of 1% x 1-1/5 in. Furnish T- or L-shaped steel posts
with a minimum weight of 0.95 Ib. per foot.

2. Fence Provide orange construction fencing as approved by the Enginear

3. Fence Wire. Provide 14 gauge or Iarger galvamzed smooth or tw;sted Wn'e Providel6
gange or larger tie wire. , :
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ITEM
1000 WEB PORTAL

1000.1. PESCRIPTION: This iter shall govern the creation, maintenance, and delivery of projects on
the Web Portal.

1000.2. WEB PORTAL: City utilizes a Web Portal Program Management tool for all major construction
projects. Contractor will be required to access and utilize this sysicm as part of the project.
Contractor will be required to have an email account and access to a computer with internet
access and Citrix Client software loaded. City provides a Citrix Client software download for
Windows 32 bit Operating System (Windows 2000, XP, 2003, or Vista) running Internet Explorer
& or Internet Explorer 7. Contractor will be required to obtain a Web Portal user account from the
City. Contractor will be responsible for utilizing the Web Portal to process Change Order,
Requests For Information, Invoices, Submittals and other related documents through the portal.
City will assist Confractor with system and provide procedures and processes on the Web Portal.

1000.3. MEASUREMENT and PAYMENT: Use of the st Portal will not be measizred or paid for
directly, but shall be included in the unit price bid for the ifems of construction in which the
operations occur. '

100¢.4. BID ITEM:

NA
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531,59
Spécial Sign*

RIA7a AHEAD*
i g

53479
W74 PLAQUE®
12°%8

531.84
M7-6 PLAQUE"
1EXET

MAG 032008

T 53160
Wi4-2p
No Oufiet*
Elgbas

53165
34-33

%3

&

2 xie

| EMTS

" D11-% BIKE ROUTE®

2808

531.80
M7-2 PLAQUE*
12XT

T 531.85
M7-7 PLADUE®
197g"

fmm
:mrm

2

531.61
851
Schoo! S’g}ee{i

531,68
858a
END SCHOGL
ZONE?

Ao

53176
M1 PLAGIUEY
12’){4’*

531.81
#7-3 PLAQUE>
12°%9°

STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUGCTION

531.582
W16-Sp
AHEAD™
38" x 20°

531.67

R9-5 YiELD TO PEDS™

s

531,72
R1-2 YIELD"
187X 18718

. ST
M4-12 PLAQUE"
o

531,82
M7-4 PLAQUE*
12°%e"

RA-17 BIKE LANE*
ey

53173
V111 BIKE Warming*
GO

sadE
#4413 PLAQUE®
12R4"

531.83
K35 PLAQUE*
12%e"

* High intérrsiy

™ Diarnoid Grade )
(Fluorescent Yellow Greeny

* Diamond Grade )
[Fluotescent Yellow Graen)
wiHigh Intensity While
Background

NOTE: All averhead mounted

signs shall be Diamond
Grads



CIFTY OF SAN ENTONICO

STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION

IS S B 4®E3

8" X 2° White Dash
&’ Skip

I R O S |

s N s N s S v N o S s

Concrete}

Al Thermo Plastic.
Markings Machingd
Laid Only {(Tape on

535.0 Siraight White Arrow Bike Fagility

EN

1am (6 1
fetichal}

!
15w s

i

) A
&
i

i
18&mEH

1;3?‘:‘1{3&}

A 082008

200mm @i} LIil

536,18 Straight White Arrow Bike Facility

t 4

=

&

wF

<

o

—

- 2

=3 ¢ =

.- 3 ﬁ?
:—— - : N‘\fr

L z m-

=

- T N

A 3.1 "‘E «

535-P Bicycle Rider Symbal
538.17 Bicycle Rider Symbol

r

k.

1 ; -

535.E
536.5

%27 Wide While Line

535-b
B536.4
8" Wide White Line

o= =2 S BT

835-A

535-G
5367

24" Wide White Ling

IVAVAVAVAVEREEN

535-Q
526.18
Bl White

Yield Lines 6" x &”

3 Gap

535:5
White YIELD

=0fmx0im

{4dinx4in)

o
©

4" X 3 ¥ellow Dash
Y Skip

535-A
536.1

4" Solid Yellow -
Centéline

£36.19
 535-R
Yihite STOP

TIMBESR POST SHALL BE SCUTHERN
YELLOW PINE OR BQUAL, A MINIMVEIEA
OF 7 INCHE IN DIAMETER. POST

SHALL BE TREATED WITH 0.4

LBS/GULFT. BRY PENTACHLORGPHENGL.,

3 YELLOW INDEPENDENTLY HOUSED
REFLECTORS [3° DIA.) FRONT 8 BACK

TIMBER GUARE POST
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