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Special Specification 6058 

Battery Back-Up System for Signal Cabinets 
 

1. DESCRIPTION 
 

Install a battery back-up (BBU) system for traffic signals that provides reliable emergency power in case of 
utility power failure or interruption. The BBU system should also function as a power conditioner or voltage 
regulation device. 

 
The BBU system should consist of inverter/charger, manual bypass switch, power transfer switch or 
automatic bypass switch, batteries, battery monitoring device, wiring, external cabinet or stand-alone cabinet, 
concrete pad, all necessary hardware and software, and any associated equipment required to operate in a 
field environment. 

 
The BBU system should be able to operate a light-emitting diode- (LED-) only signalized intersection (700-W 
load) for 4 hr. of full runtime when utility power is disabled and under ambient temperature of 25°C. The BBU 
system should switch the intersection to flash mode of operation when approximately 40% of battery charge 
is remaining, using relay contact connection points on the front panel of the unit. The BBU system should 
operate the intersection in the flash mode of operation (300-W load) for an additional 2 hr. BBU system 
components must be rated for a minimum 1,400-W load capacity. 

 
Design the BBU system for outdoor applications in accordance with NEMA TS2-2003, Section 2. All 
components of the BBU system should be rated to operate under temperature extremes of -34°C–+74°C. 

 

2. DEFINITIONS 
 

2.1. Automatic Bypass Switch. A unit connected between the utility power supply and the inverter/charger that 
can automatically switch power to the controller cabinet service panel from inverter output power to utility line 
power. 

 
2.2. BBU System. Includes, but is not limited to, a manual bypass switch, automatic bypass switch or power 

transfer switch, inverter/charger, batteries, battery monitoring device, wiring, external cabinet, and any 
necessary hardware for system operation. 

 
2.3. BBU System Software. All software associated with operation, programming, and functional requirements of 

the BBU system. 
 

2.4. Battery Monitoring Device. The device that monitors battery temperatures and charge rate of the batteries 
used in the BBU system. 

 
2.5. Batteries. Standard 12-V batteries wired in series to create 36-V DC – 96-V DC storage. 

 
2.6. Boost. When enabled, the BBU system inverter/charger should automatically switch into this mode to raise 

the utility line voltage when it drops below a preset limit. The limit may be user-defined or use manufacturer 
default settings (typically 100 V AC). 

 
2.7. Buck. When enabled, the unit should automatically switch into this mode to reduce the utility line voltage 

when it rises above a preset limit. The limit may be user-defined or use manufacturer default settings 
(typically 135 V AC). 

 
2.8. External or Stand-Alone Cabinet. The structure that houses the system components or batteries. 



2024 Special Specifications 6007 

2 - 7 05-24 
OTU 

 

 

 

2.9. Inverter/Charger. The unit that converts the DC voltage input into 120-V AC output for the traffic signal 
cabinet to operate. At minimum, the inverter/charger should be rated for 1,400 W. 

 
2.10. Inverter Line Voltage. The power supplied from the BBU system inverter to the traffic signal cabinet. 

 
2.11. Manual Bypass. Manual switch that allows user to bypass BBU power to service system equipment. The 

manual bypass switch switches utility line power directly to cabinet. 
 

2.12. Power Transfer Switch. A unit connected between the utility power supply and the inverter/charger that can 
automatically switch from utility line power to inverter output power. The power transfer relay may be a 
separate unit or combined with the manual bypass switch. In case of battery voltage loss, the power transfer 
switch must automatically return to utility line power. 

 
2.13. Signal Operation Mode. A signalized intersection generating a 700-W load when running in normal 

operation. 
 

2.14. Signal Flash Mode. A signalized intersection generating a 300-W load when running in the flash mode of 
operation. 

 
2.15. Utility Line Voltage. The 120-V AC power supplied to the BBU system. 

 

3. EQUIPMENT 
 

Ensure electrical materials and construction methods conform to NEC and additional local utility 
requirements. Furnish BBU systems prequalified by the Department. The Traffic Operations Division 
maintains an MPL of prequalified BBU systems. Ensure all materials and construction methods conform to 
the details shown on the plans, this Specification, and the pertinent requirements of the following Items. 

 Item 420, “Concrete Substructures” 
 Item 620, “Electrical Conductors” 

 
Provide and install a BBU system that can fulfill the following requirements. 

 
3.1. Method of Operation. The BBU system should operate using one or more of the following methods. 

 
3.1.1. Buck-and-Boost Method. When the buck-and-boost functions are enabled, they should set the upper and 

lower control limit allowable for the utility line voltage. 
 

If the utility line voltage fluctuates above or below the buck-and-boost values, the BBU system should raise 
or lower the voltage by approximately 10%–15% of the utility line voltage to bring the voltage back within the 
upper and lower control limits. Provide a buck-and-boost system with preset manufacturer defaults. 

 
If the utility line voltage falls above or below the functional capabilities of buck and boost, then the BBU 
system must transfer power from the utility line voltage to the inverter line voltage. 

 
3.1.2. Standby Method. The standby method should set upper and lower control limits for the utility line power. If 

the utility line voltage falls above or below the upper or lower control limits, then the BBU system should 
transfer power from the utility line voltage to the inverter line voltage. 

 
3.1.3. Continuous Operating Mode, Double Conversion Method. The continuous method always supplies the 

cabinet with inverter line voltage. This method requires the disabling of buck-and-boost functions. 
 

3.2. BBU System Capabilities. The BBU system should be able to provide 1,400-W peak load, with at least 80% 
inverter efficiency, for at least 10 sec. 
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The BBU system should be able to provide 700-W signal operation load for at least 4 hr., and then switch to 
and provide 300-W signal flash load for an additional 2-hr. minimum, when batteries are fully charged. 

When the BBU system runs on battery power, the inverter/charger should enable a user to select the voltage 
at which the transition from normal operating load to flash mode occurs (usually 47.5 V), using relay contacts 
and connection points on the front panel of the inverter/charger. 

 
The allowed transfer time, from disruption of normal utility line voltage to stabilized inverter line voltage from 
batteries, should be less than 65 milliseconds. The same allowable transfer time must also apply when 
switching from inverter line voltage to utility line voltage. 

 
The BBU system should bypass utility line voltage whenever the voltage is outside the manufacturer’s 
default, or a user-programmed voltage range, ±2 V AC. 

When the utility line power has been restored to a normal operating voltage for more than a user-defined 
setting (default 30 sec.), the BBU system should transfer from inverter line voltage to utility line voltage. The 
BBU system should be equipped to prevent malfunction feedback to the cabinet or the utility service. 

 
Provide a BBU system that is compatible with TS1, TS2, and Model 170/2070 controllers and cabinet 
components for full runtime operation. 

 
Unless the plans indicate otherwise, provide a BBU system in an external battery cabinet. When indicated by 
the plans, provide a BBU system that can be shelf-mounted in NEMA TS-1 and NEMA TS-2 cabinets, or 
rack-mounted for Model 170/2070 332 cabinets. Provide a manual bypass that can be shelf-mounted or 
attached to the side of the signal cabinet. Provide interconnect cables that are no less than 10 ft. long. 

 
Relay contact wiring for each set of NO/NC relay contact closure terminals should be no less than 6 ft. long 
and #18 AWG wire. Use manufacturer recommendations for size of wire for any cable’s lengths greater than 
10 ft. 

 
The BBU system should have lightning surge protection compliant with IEEE/ANSI C 62.41 and UL 1449. 
Provide lightning surge protection to the utility line voltage entering the inverter/charger. The surge protection 
device should be easily accessible and mounted externally from the inverter/charger. 

The BBU system, including batteries and hardware, should be easily replaceable and should not require any 
special tools for installation. 

 
The BBU system should operate in automatic fail-safe mode. Should a breaker trip the inverter/charger or 
power transfer switch on, the system must automatically operate from utility line power and bypass the BBU 
system. 

 
As stated above, in addition to the inverter/charger, provide BBU with an external manual bypass switch and 
either an external automatic transfer switch or external automatic bypass switch. 

 
The BBU system must be able to log up to 100 events. Events should date- and time-stamp faults with utility 
line voltage and battery voltages. At a minimum, the BBU system should log an event when: 
 the utility line voltage falls above or below the upper or lower control limits, 
 the BBU system automatically switches to battery power, or 
 self-monitoring BBU system components fail. 

 
3.3. Displays, Controls, Diagnostics, and Maintenance. The BBU system should include a front panel display. 

All applicable programmable functions of the operational methods described in this Specification should be 
viewable from the front panel display. 

 
All events described in Section 3.2., “System Capabilities,” should be viewable from the front panel display. 

 
The BBU system software should be programmable from the front panel of the inverter/charger using a 
keyboard or momentary buttons, allowing user to step through menu-driven software. 
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Provide a 10/100 Ethernet port on the front panel of the inverter/charger. 

Provide a RS232 port on the front panel of the inverter/charger. 

Include software for the BBU system’s operational needs. The user/operator should be able to access the 
system software via the Ethernet and RS232 ports on the front panel of the inverter/charger. The user should 
be able to read logged events and change programmable parameters from the keyboard, laptop, or local 
area network by the Ethernet port. 

 
System software must be upgradeable by the RS232 port on the front panel of the inverter/charger. 

 
3.4. Inverter/Charger. The inverter/charger is the unit that provides voltage regulation, conditioning of utility line 

power, DC voltage input conversion into 120-V AC output for the traffic signal cabinet to operate, emergency 
backup power upon loss of utility power, and temperature-compensated battery charging. At a minimum, the 
inverter/charger should be rated for 1,400 W. Provide at least six sets of Normally Open (NO) and Normally 
Closed (NC) single-pole double-throw dry contact relay closures on the front face of the inverter/charger, 
labeled to identify each contact. The relay closures should consist of NO/NC contact closures energized 
whenever the unit switches to battery power (label or mark contacts as “on battery” or equivalent), and a 
second set of NO/NC contact closures should be energized whenever the battery approaches 40% 
remaining capacity (label or mark contact as “low battery” or equivalent), which must determine when the unit 
will switch from normal operation to flash. A third set of NO/NC contact closures should be energized after a 
user-settable time after the unit switches to battery power. The contact may be labeled “timer.” The 
remaining relays should be user-definable. 

 
Operating temperature range for the inverter/charger and power transfer relay should be -34°F–+74°F. 
When battery power is used, the BBU system output voltage must be between 110 V AC and 125 V AC, pure 
sine wave output, ≤3% THD, 60 Hz ±3 Hz. 

 
3.5. Manual Bypass Switch. The manual bypass switch should be provided as a separate unit external to the 

inverter/charger unit. The manual bypass switch must consist of housing, two-position switch, terminal 
blocks, internal wiring, service outlet, circuit breakers, and mounting hardware. The components should be 
rated at least 240 V AC/30 A. Provide the manual bypass switch with No. 8 terminal blocks. The manual 
bypass switch should be two-position and allow the user to switch utility line power directly to the cabinet 
service panel. The switch positions must provide the following functions. 

 In the “Bypass” position, the inverter is bypassed, and utility power is removed from the BBU and 
passed directly to the signal power panel. 

 In the “UPS” position, the inverter/switch is powered, and the signal circuits are supplied by the 
output of the inverter. 

 
When the manual bypass switch is in the “Bypass” position, the user may replace the automatic bypass 
switch (or transfer switch) and the inverter/charger without interrupting power to the intersection. Provide the 
manual bypass switch with overcurrent protection (20-A circuit breaker). 

 
3.6. Power Transfer Switch. These requirements are for BBU systems provided with a power transfer switch. 

The power transfer switch must operate such that the inverter/charger input and cabinet power panel are 
supplied with power from the utility line. If the utility line power is lost or requires conditioning (buck or boost), 
the power transfer switch must automatically connect the inverter/charger output to the cabinet power panel 
such that the inverter/charger output provides the power. In case of inverter/charger failure, battery failure, or 
complete battery discharge, the power transfer should revert to the NC (de-energized) state, where utility line 
power is connected to the cabinet service panel. 

 
Size the wire going to the power transfer switch from the manual bypass switch, to and from the 
inverter/charger, and from the manual bypass switch to utility power service according to the system 
requirements. 
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3.7. Automatic Bypass Switch. These requirements are for BBU systems provided with an automatic bypass 
switch. The automatic bypass switch must operate such that the inverter/charger input is supplied with power 
from the utility line and the cabinet power panel is supplied with power from the output of the 
inverter/charger. In case of inverter/charger failure, battery failure, or complete battery discharge, or other 
loss of power from the output of the inverter/charger, the automatic bypass switch should revert to the NC 
(de-energized) state, where utility line power is connected to the cabinet service panel. 

 
3.8. Batteries. Provide batteries from the same manufacturer and vendor as the BBU system. 

 
Individual batteries should be 12-V type, easily replaceable, and available for purchase, or common off-the- 
shelf equivalent. 

 
Select batteries sized and rated to operate a 700-W load for 4 hr. (normal operation) followed by a 300-W 
load for 2 hr. (flash operation), for a total of 6 hr. 

 
Battery configuration should consist of 12-V batteries arranged for total voltages of 36, 48, 60, 72, 84, or 96. 

 
Batteries should be deep-discharge, sealed prismatic lead-calcium based, valve-regulated, and 
maintenance-free. 

 
Batteries should operate over a temperature range of -34°F–+74°F. 

 
Batteries should indicate maximum recharge data and recharging cycles, and manufacturer defaults on the 
inverter/charger should not allow the recharging process to exceed the batteries’ maximum values. 

 
Connect the battery interconnect wiring to the inverter unit using a modular harness with red and black 
cabling that terminates into a typical power-pole style connector. Equip the harness with mating power flag- 
style connectors for batteries and a single insulated plug-in style connection to inverter/charger unit. Harness 
should allow batteries to be quickly and easily connected in any order, and keyed to ensure proper polarity 
and circuit configuration. Size the fusible link or device accordingly with BBU system requirements. To 
protect against currents exceeding each battery current rating, provide links within 3 in. of the negative and 
positive leads of each battery. Provide fusible links made of insulated stranded wire. 

 
Provide insulated covers at the connection points (posts) to prevent accidental shorting. 

 
Provide battery cables to connect battery to battery harness main cable at least 18 in., or long enough to 
accommodate the battery covers provided with the battery ground box, whichever is longer. Size the battery 
harness accordingly with BBU system requirements. 

 
3.9. Battery Monitoring System. The BBU system should use a temperature-compensated battery charging 

system. The charging system should compensate over 2.5 mV/°C–4.0 mV/°C per cell. 
 

Use a temperature sensor to monitor the temperature and regulate the charge rate of the batteries. Unless 
required otherwise by the plans, provide a temperature sensor wire as follows. 
 8 ft. long if external side-mounted cabinet is attached to existing controller cabinet 
 8 ft. long if batteries are housed in traffic signal base used for cabinet foundation and are stored on 

shelf within base 
 8 ft. long if a stand-alone cabinet is used 

 
Should the temperature sensor fail, the inverter/charger should not allow the BBU system to overcharge the 
batteries. The BBU system should provide an alarm should the temperature sensor fail. 

 
Recharge time for the batteries to obtain 80% or more of full battery charge capacity should not exceed       
20 hr. at 70°F. 

 
Batteries should not be allowed to charge when the battery temperature exceeds 50°F. 
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The BBU system should monitor battery strings within a system and set a fault indicator if the battery voltage 
falls below normal operating voltage. 

 
3.10. Battery Housing. Unless plans require otherwise, provide an external battery cabinet or stand-alone BBU 

and battery cabinet as specified below. 
 

3.10.1. External Battery Cabinet. The external cabinet should be NEMA Type 3R all-aluminum with stainless steel 
hardware, or approved equivalent. Design the external cabinet to attach on the side of a TS2 Size 6 
base-mount cabinet. Mount the batteries, inverter, transfer switches, manual bypass, and associated 
hardware in the external cabinet. 

 
Equip the external cabinet with proper ventilation, electric fan, and air filter in accordance with NEMA TS2. 

 
Equip external cabinets with a door opening to the entire cabinet. Attach the door to the cabinet with a 
full-length stainless steel piano hinge or four two-bolts-per-leaf hinges. Provide a door with the same latch 
and lock mechanism as required for a standard traffic signal cabinet. In addition, provide a padlock clasp. 

 
When using battery ground boxes, an external cabinet is required for the non-battery components. 

 
3.10.2. Stand-Alone BBU and Battery Cabinet. When required for installation by the plans, provide a stand-alone 

cabinet conforming to the specifications of the external BBU and battery cabinet, except that it must not 
mount to the controller cabinet. Design the stand-alone cabinet to attach to a concrete pad. 

 
3.11. Concrete Pad. Provide a Class B concrete pad as a foundation for stand-alone cabinets. For external 

cabinets, extend the controller foundation to provide a Class B concrete pad under the external cabinet. 
 

3.12. Documentation. Provide operation and maintenance manuals. The operation manual should include a block 
diagram schematic of system hardware components. The manual should include instructions for 
programming and viewing software features. The manual should also include uploading and downloading 
(communications protocol) requirements by RS232 or Ethernet port. 

 
Provide board-level schematics when requested. 

 
Provide battery documentation and replacement information. 

 
3.13. Testing. The Department reserves the right to test BBU systems to ensure quality assurance on unit before 

installation and random sampling of units being provided to the State. BBU systems that fail must be 
removed from the Qualified Products List (QPL). 

 
Department QPL testing procedures must check compliance with the criteria of this Specification, including 
the following. 

 Event logging for fault and alarm conditions 
 Demonstrated use of one or more of the operating methods described in Section 3.1., 

“Method of Operation” 
 Testing of ability to power a 700-W load for 4 hr., transfer to flash mode, and power a 300-W 

load for additional 2 hr., at an ambient temperature of +75°F 
 Testing of all components in environmental chamber (temperature ranges from -30°F–+74°F) 

following NEMA TS2 2003, Section 2. 
 

3.14. Warranty, Maintenance, and Support. Provide a BBU with a warranty that requires the manufacturer to 
replace failed BBUs when non-operable due to defect in material or workmanship within 5 yr. of date of 
purchase from manufacturer. Supply a BBU with no less than 95% of the manufacturer’s warranty remaining 
on the date when the BBU is installed and begins operating. The replacement BBU must meet this 
Specification. The Contractor must manage any warranty issues until the date of final acceptance. 



2024 Special Specifications 6007 

7 - 7 05-24 
OTU 

 

 

 

Batteries should be warranted for full replacement for 5 yr. Batteries must be defined as bad if they are not 
able to deliver 80% of battery rating. 

 

4. MEASUREMENT 
 

This Item will be measured by each BBU system installed. 
 

5. PAYMENT 
 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “BBU System” of the type of BBU cabinet specified. 
This price is full compensation for furnishing, installing, and testing the completed BBU system and 
associated equipment; mounting hardware; Class B concrete pad; software; conduit; conductors; and 
equipment, labor, tools, and incidentals. 



2024 Special Specifications 6008 

1 - 6 05-24 
OTU 

 

 

 
 

 

 

Special Specification 6292 

Radar Vehicle Detection System for Signalized 
Intersection Control 

 

1. DESCRIPTION 
 

Furnish, install, relocate, or remove radar vehicle detection systems (RVDS) of the specified devices at 
signalized intersections to provide the required zones of detection as shown on the plans, or as directed. 

 

2. MATERIALS 
 

2.1. General. Except as allowed for relocation of RVDS equipment, ensure all equipment and component parts 
are new in accordance with Division Specification TO-8000, “Radar Vehicle Detection System,” 
Section 1.0–Section 6.0, and in an operable condition at time of delivery and installation. 

 
The Traffic Safety Division, Traffic Management Section, (TRF-TM) updates TxDOT Material producer list 
(MPL) of all RVDSs conforming to this Specification. New materials appearing on the MPL require no further 
sampling and testing before use unless deemed necessary by the Engineer or TRF-TM. Provide prequalified 
RVDSs from the TxDOT MPL. 

 
Ensure all RVDSs serving the same detection purpose within the project are from the same manufacturer. 
RVDS devices are classified by their functional requirements. The functional requirements are for radar 
presence detection devices (RPDDs) and radar advance detection devices (RADDs). The RVDS system 
classifications are RVDS (RPDD Only), RVDS (RADD Only), and RVDS (RPDD and RADD). 

 
Provide each RVDS sensor with a mounting bracket designed to mount directly to a pole, mast arm, or other 
structure. Ensure bracket is designed such that the sensor can be tilted vertically and horizontally for 
alignment and then locked into place after proper alignment is achieved. All hardware must be designed to 
support the load of the RVDS sensor and mounting bracket. 

 
2.2. Configuration. Ensure the RVDS provides vehicle detection as required on the plans, or as directed. 

 
Ensure the RVDS does not require tuning or recalibration to maintain performance once initial calibration and 
configuration are complete. RVDS must not require cleaning or adjustment to maintain performance. 

 
RVDS must self-recover from power failure once power is restored. 

 
2.3. Cabling. Provide appropriate length of all cables necessary to make the RVDS fully operational at each 

installation site. 
 

2.4. Software. Ensure the RVDS manufacturer includes all software required to configure and monitor operation 
of RVDS field equipment locally and remotely. RVDS software must be a stable production release. 

 
Software must allow the user to configure, operate, exercise, diagnose, and read status of all RVDS features 
and functions using a laptop computer. 

 
Software must include the ability to save a local copy of RVDS field device configurations and load saved 
configurations to RVDS field devices. 

 
Ensure all licenses required for operation and use of software are included at no additional cost. 
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Software updates must be provided at no additional cost during the warranty period. 
 

2.5. Electrical. All conductors supplying the equipment must meet NEC requirements. 
 

Ensure equipment is designed to protect personnel from exposure to high voltage during installation, 
operation, and maintenance. 

 
2.6. Mechanical. Ensure that all parts are fabricated from corrosion-resistant materials, such as plastic, stainless 

steel, aluminum, or brass. 
 

Ensure that all screws, nuts, and locking washers are corrosion-resistant. Do not use self-tapping screws. 
 

Ensure equipment is clearly and permanently marked with manufacturer name or trademark, part number, 
date of manufacture, and serial number. 

 
Ensure RVDS is modular in design for ease of field replacement and maintenance. Provide a sensor that will 
minimize weight and wind loading when mounted on a traffic signal pole or mast arm. 

 
All printed circuit boards must have conformal coating. 

 
2.7. Environmental. RVDS sensor must be able to withstand the maximum wind load based on the Department’s 

basic wind velocity zone map standard without any damage or loosening from structure. 
 

The RVDS enclosure must conform to criteria set forth in NEMA 250 for Type 4X enclosures. 
 

The RVDS must meet all NEMA TS2 environmental requirements for temperature, humidity, transients, 
vibration, and shock. 

 
2.8. Connectors and Harnesses. Ensure all conductors are properly color-coded and identified. 

 
Ensure cable connector design prohibits improper connections. Cable connector pins are plated to improve 
conductivity and resist corrosion. 

 
Connections for data and power must be made to the RVDS sensor using waterproof, quick-disconnect 
connectors. Pigtails from the sensor to a waterproof junction box (NEMA 4) or an approved waterproof 
connector must be allowed for splicing. The pigtails must not be shorter than 3 ft. unless otherwise shown on 
the plans. 

 

3. CONSTRUCTION 
 

3.1. System Installation. Install RVDS system devices according to the manufacturer’s recommendations to 
provide properly functioning detection as required. This must include the installation of sensors on signal 
poles or mast arms, controller interface modules, power and surge protection panels, cabling and all 
associated equipment, software, serial and Ethernet communication ports, and connectors and hardware 
required to set up and operate. Ensure that the supplier of the RVDS provides competent onsite support 
representative during installation to supervise installation and testing of the RVDS. Ensure the radar sensor 
locations are optimal for system operation and operate as required. Maintain safe construction practices 
during equipment installation. 

 
Ensure installation and configuration of software on Department computers are included with the RVDS. 

 
Take care to prevent damage to any support structures. Any equipment or structure damaged or lost must be 
replaced by the Contractor (with items approved) at no cost to the Department. 

 
3.2. Mechanical Components. Ensure that all fasteners, including bolts, nuts, and washers with a diameter less 

than 5/8 in. are Type 316 or Type 304 stainless steel and meet ASTM F593 and ASTM F594 for corrosion 
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resistance. Ensure that all bolts and nuts 5/8 in. and more in diameter are galvanized and meet ASTM A307. 
Separate dissimilar metals with an inert dielectric material. 

 
3.3. Wiring. Install all wiring and electrical work supplying power to the equipment in a neat, skillful manner. 

Supply and install all wiring necessary to interconnect RVDS sensors to the traffic signal cabinet to complete 
the work. Furnish and install any additional required wiring at no additional cost to the Department. 

 
Wiring must be cut to proper length before installation. Provide cable slack for ease of removal and 
replacement. All cable slack must be neatly laced with lacing or straps in the bottom of the cabinet. Ensure 
cables are secured with clamps. 

 
3.4. Grounding. Ensure all RVDS components, cabinets, and supports are grounded in accordance with the 

NEC and manufacturer recommendations. 
 

3.5. Relocation of RVDS Field Equipment. Perform the relocation in strict conformance with the requirements 
herein and as shown on the plans. Completion of the work must present a neat, skillful, and finished 
appearance. Maintain safe construction practices during relocation. 

 
Inspect the existing RVDS field equipment with a representative from the Department and document any 
evidence of damage before removal. Conduct a pre-removal test in accordance with the testing requirements 
contained in this Specification to document operational functionality. Remove and deliver equipment that fails 
inspection to the Department. 

 
Before removal of existing RVDS field equipment, disconnect and isolate the power cables from the electric 
power supply and disconnect all communication cabling from the equipment located inside the cabinet. Coil 
and store power and communication cabling inside the cabinet until relocation. Remove existing RVDS field 
equipment as shown on the plans only when authorized. 

 
Take care to prevent damage to any support structures. Any equipment or structure damaged or lost must be 
replaced by the Contractor (with items approved) at no cost to the Department. 

 
Make all arrangements for connection to the power supply and communication source, including any permits 
required for the work under the Contract. Provide wire for the power connection at least the minimum size 
indicated on the plans and insulated for 600 V. Meet the NEC. 

 
3.6. Removal of RVDS Field Equipment. Perform the removal in strict conformance with the requirements 

herein and as shown on the plans. Completion of the work must present a neat, skillful, and finished 
appearance. Maintain safe construction practices during removal. 

 
Disconnect and isolate any existing electrical supply before removal of existing field equipment. 

 
Take care to prevent damage to any support structures. Any equipment or structure damaged or lost must be 
replaced by the Contractor (with items approved) at no cost to the Department. 

 
All materials not designated for reuse or retention by the Department will become the property of the 
Contractor and be removed from the project site at the Contractor’s expense. Deliver items to be retained by 
the Department to a location shown on the plans or General Notes. The Contractor is fully responsible for 
any removed equipment until released. 

 
3.7. Documentation. Provide electronic copies of operation and maintenance manuals, along with a copy of all 

product documentation on electronic media. Include the following documentation. 

 Complete and accurate schematic diagrams 
 Complete installation procedures 

 Manufacturer’s specifications (functional, electrical, mechanical, and environmental) 
 Complete maintenance and troubleshooting procedures 
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 Explanation of product operation 

 Warranty as specified in Section 3.8., “Warranty” 
 

The RVDS must pass testing to ensure functionality and reliability before delivery. This includes functional 
tests for internal subassemblies, a 24-hr. minimum unit level burn-in test, and a unit functionality test. Provide 
test results and supporting documentation, including serial number tested, for each RVDS. If requested, 
manufacturing data per serial number must be provided for each RVDS. 

 
Unless deemed unnecessary by the Engineer or TRF-TM, provide certification from an independent 
laboratory demonstrating compliance with NEMA TS2 environmental requirements for temperature, humidity, 
transients, vibration, and shock. 

 
Unless deemed unnecessary by the Engineer or TRF-TM, provide third-party enclosure test results 
demonstrating the sensor enclosure meets Type 4X criteria. 

 
Unless deemed unnecessary by the Engineer or TRF-TM, provide evidence of RVDS manufacturer’s quality 
assurance program, including proof of RVDS manufacturer ISO 9001 certification or other quality 
management system programs for manufacturing RVDS. 

 
3.8. Warranty. Ensure that the detection system has a manufacturer’s warranty covering defects for at least 5 yr. 

from the date of final acceptance. In addition to the terms required by TO-8000, Article 8, ensure the 
warranty includes providing replacements, within 10 calendar days of notification, for defective parts and 
equipment during the warranty period at no cost to the Department. 

 
3.9. Training and Support. Provide manufacturer-approved end user training to the Department and their 

representatives. Training must include instruction in system configuration, operation, and maintenance. 
Provide training for at least 10 Department-designated representatives up to 8 hr., including class and field 
training. 

 
Ensure that the detection system manufacturer will provide product support for at least 5 yr. from the date of 
final acceptance. 

 

4. TESTING 
 

Perform the following tests on equipment and systems unless otherwise shown on the plans. The 
Department may witness all the tests. 

 
4.1. Stand-Alone Test. Conduct a stand-alone test for each unit after installation. The test must exercise all 

stand-alone (non-network) functional operations and verify that RVDS is placing detector contact closure to 
assigned detector channels in the traffic signal controller assembly. Notify the Engineer 5 working days 
before conducting this test. 

 
4.2. Consequences of Test Failure. If a unit fails a test, provide a new unit, and then repeat the test until 

successfully completed. 
 

4.3. Final Acceptance Test. Conduct a final acceptance test on the complete functional system. Demonstrate all 
control, monitoring, and communication requirements and operate the system for 30 days. The Engineer will 
furnish a letter of approval stating the first day of the final acceptance test. 

 
4.4. Consequences of Final Acceptance Test Failure. If a defect within the system is detected during the final 

acceptance test, document and correct the source of failure. Once corrective measures are taken, monitor 
the point of failure until a consecutive 30-day period free of defects is achieved. 
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4.5. Relocation. 
 

4.5.1. Pre-Test. Provide five copies of the test procedures, including tests of the basic functionality of the unit, and 
blank data forms to the Engineer for review and comment as part of material documentation requirements. 
Functionality tests may include, but not be limited to, physical inspection of the unit and cable assemblies. 
Include the sequence of the tests in the procedures along with acceptance thresholds. The Engineer will 
comment on and approve or reject test procedures within 30 days after Contractor submittal of test 
procedures. Rejected test procedures must be resubmitted within 10 days. Review time is in calendar days. 
Conduct all tests in accordance with the approved test procedures. 

 
Conduct basic functionality testing before removal of RVDS field equipment. Test all functional operations of 
the equipment in the presence of representatives of the Contractor and the Department. Ensure that both 
representatives sign the test report indicating that the equipment has passed or failed each function. Once 
removed, the equipment will become the responsibility of the Contractor until accepted by the Department. 
Compare test data prior to removal and after installation. The performance test results after relocation must 
be equal to or better than the test results before removal. Repair or replace the failing components within the 
systemso that the system can pass the performance test after relocation. 

 
4.5.2. Post-Test. Testing of the RVDS field equipment is to relieve the Contractor of system maintenance. The 

Contractor will be relieved of the responsibility for system maintenance in accordance with Item 7, “Legal 
Relations and Responsibilities,” after a successful test period. The Contractor will not be required to pay for 
electrical energy consumed by the system. 

 
After all existing RVDS field equipment has been installed, conduct approved continuity, stand-alone, and 
performance tests. Furnish test data forms containing the sequence of tests, including all the data taken as 
well as quantitative results for all tests. Submit the test data forms to the Engineer at least 30 days before the 
day the tests are to begin. Obtain approval of test procedures before submission of equipment for tests. 
Send at least one copy of the data forms to the Engineer. 

 
Conduct an approved stand-alone test of the equipment installation at the field sites. At minimum, exercise 
all stand-alone (non-network) functional operations of the field equipment with all the equipment installed per 
the plans as directed. Complete the approved data forms with test results and submit them to the Engineer 
for review and either acceptance or rejection of equipment. Give at least 30 working days’ notice before all 
tests to allow the Engineer or their representative to observe each test. 

 
The Department must conduct approved RVDS field equipment system tests on the field equipment with the 
central equipment. The tests must, at minimum, exercise all remote-control functions and display the return 
status codes from the controller. 

 
If any unit fails to pass a test, prepare and deliver a report to the Engineer. Describe the nature of the failure 
and the corrective action needed. If the failure is the result of improper installation or damage during 
reinstallation, reinstall or replace the unit and repeat the test until the unit passes successfully, at no 
additional cost to the Department or extension of the Contract period. 

 

5. MEASUREMENT 
 

New RVDSs furnished and installed by the Contractor will be measured by each approach to the signalized 
intersection. 

 
RVDSs furnished by the Department for Contractor installation only will be measured by each approach to 
the signalized intersection. 

 
Existing RVDSs to be relocated or removed will be measured by each sensor relocated or removed. 
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6. PAYMENT 
 

6.1. Furnish and Install. The work performed and materials furnished in accordance with this Item and 
measured as provided under “Measurement” will be paid for at the unit bid price for “RVDS (Presence 
Detection Only),” “RVDS (Advance Detection Only),” and “RVDS (Presence and Advance Detection).” 

 
This price is full compensation for furnishing, installing, configuring, integrating, and testing the completed 
installation, including RVDS equipment, voltage converters or injectors, cables, connectors, associated 
equipment, and mounting hardware. This price also fully compensates for all labor, tools, equipment, any 
required equipment modifications for electrical service, documentation, testing, training, software, warranty, 
and incidentals necessary to complete the work. 

 
6.2. Install Only. The work performed and materials furnished in accordance with this Item will be paid for at the 

unit bid price for “RVDS (Presence Detection Only) (Install Only),” “RVDS (Advance Detection Only) (Install 
Only),” and “RVDS (Presence and Advance Detection) (Install Only).” 

 
This price is full compensation for making fully operational an RVDS furnished by the Department; for 
installing, configuring, integrating, and testing the completed installation, including RVDS equipment, voltage 
converters or injectors, cables, connectors, associated equipment, and mounting hardware; and for all labor, 
tools, equipment, any required equipment modifications for electrical service, documentation, testing, 
training, software, and incidentals necessary to complete the work. 

 
6.3. Relocate. The work performed and materials furnished in accordance with this Item will be paid for at the 

unit bid price for “Relocate RVDS.” This price is full compensation for relocating and making fully operational 
existing RVDS field equipment; for furnishing and installing additional cables or connectors; for testing, 
delivery, and storage of components designated for salvage or reuse; and for all testing, training, software, 
equipment, any required equipment modifications for electrical service, labor, materials, tools, and incidentals 
necessary to complete the work. 

 
6.4. Remove. The work performed and materials furnished in accordance with this Item will be paid for at the unit 

bid price for “Remove RVDS.” This price is full compensation for removing existing RVDS equipment; for 
removal of cables and connectors; for testing, delivery, and storage of components designated for salvage; 
and for all testing, training, software, equipment, labor, materials, tools, and incidentals necessary to 
complete the work. 

 
6.5. Communication Cable. All communication cables necessary to make the RVDS fully operational will be 

subsidiary to this Item. 


	Spec for Item 100 Preparing Right Of Way
	Item 100
	1. Description
	2. Materials
	3. ConstrucTion
	3.1. Tree Protection. Install tree protection for trees designated for preservation. Unless otherwise shown on the plans, install tree protection along the drip line of the trees using 4-ft. tall chain link fencing with line posts no more than 10 ft. ...

	4. Measurement
	5. Payment
	5.1. Tree Protection. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid as follows.
	5.1.1. Subsidiary Work. The following will not be measured or paid for directly, but will be subsidiary to “Tree Protection”:
	5.1.2. Installation. Installation will be paid for as “Tree Protection (Install).” This price is full compensation for furnishing and operating equipment and for labor, materials, tools, and incidentals.
	5.1.3. Removal. Removal will be paid for as “Tree Protection (Remove).” This price is full compensation for furnishing and operating equipment and for proper disposal, labor, materials, tools, and incidentals.



	Spec for Item 104 Removing Concrete
	Item 104
	1. Description
	2. Construction
	3. Measurement
	4. Payment

	Spec for Item 160 Topsoil
	Item 160
	1. Description
	2. Materials
	3. Construction
	4. Measurement
	5. Payment
	Figure 1
	Roadway Cross-Sections Showing Payment for Excavation and Embankment


	Spec for Item 162 Sodding
	Item 162
	1. Description
	2. Materials
	2.1. Block Sod. Use block, rolled, or solid sod free of noxious weeds, Johnson grass, other grasses, or any matter deleterious to the growth and subsistence of the sod.
	2.2. Mulch Sod. Use mulch sod from an approved source, free of noxious weeds, Johnson grass, other grasses, or any matter deleterious to the growth and subsistence of the sod.
	2.3. Fertilizer. Furnish fertilizer in accordance with Article 166.2., “Materials.”
	2.4. Water. Furnish water in accordance with Article 168.2., “Materials.”
	2.5. Mulch. Use straw mulch consisting of oat, wheat, or rice straw or hay mulch of either Bermudagrass or prairie grasses. Use straw or hay mulch free of Johnson grass and other noxious and foreign materials. Keep the mulch dry and do not use molded ...
	2.6. Tacking Methods. Use a tacking agent applied in conformance with the manufacturer’s recommendations or by a crimping method on all straw or hay mulch operations. Use tacking agents as approved or as specified on the plans.

	3. Construction
	3.1. Sodding Types.
	3.1.1. Spot Sodding. Use only Bermudagrass sod. Create furrows parallel to the roadway, approximately 5 in. deep and on 18-in. centers. Sod a continuous row not less than 3 in. wide in the two furrows adjacent to the roadway. Place 3-in. squares of so...
	3.1.2. Block Sodding. Place sod over the prepared area. Roll or tamp the sodded area to form a thoroughly compacted, solid mat filling all voids in the sodded area with additional sod. Trim and remove all visible netting and backing materials. Keep so...
	3.1.3. Mulch Sodding. Mow sod source to no shorter than 4 in., and rake and remove cuttings. Disk the sod in two directions, cutting the sod to a minimum of 4 in. Excavate the sod material to a depth of no more than 6 in. Keep excavated material moist...

	3.2. Finishing. Smooth and shape the area after planting to conform to the desired cross-sections. Spread any excess soil uniformly over adjacent areas or dispose of the excess soil as directed.
	3.3. Straw or Hay Mulch. Apply straw or hay mulch for “Spot Sodding” and “Mulch Sodding” uniformly over the area as shown on the plans. Apply straw or hay mulch in accordance with Section 164.3.6., “Straw or Hay Mulching.” Apply tack in accordance wit...

	4. Measurement
	5. Payment

	Spec for Item 168 Vegetative Watering
	Item 168
	1. Description
	2. Materials
	3. Construction
	4. Measurement
	5. Payment

	Spec for Item 316 Seal Coat
	Item 316
	1. Description
	2. Materials
	2.1. Asphalt. Furnish asphalt materials meeting the requirements of Item 300, “Asphalts, Oils, and Emulsions.”
	2.2. Aggregate. Furnish aggregate meeting Item 302, “Aggregates for Surface Treatments,” of the type and grade shown on the plans. Unless otherwise shown on the plans, furnish aggregate with a minimum Surface Aggregate Classification B.
	2.3. Materials Selections. Furnish asphalt and aggregate as shown on the plans.

	3. Equipment
	3.1. Distributor. Furnish a distributor that will apply the asphalt material uniformly at the specified rate or as directed.
	3.1.1. Transverse Variable Rate. When a transverse variable rate is shown on the plans, ensure that the nozzles outside the wheel paths will output a predetermined percentage more asphalt material by volume than the nozzles over the wheel paths. Use a...
	3.1.2. Agitation for Asphalt-Rubber. If using A-R, furnish a distributor capable of keeping the rubber in uniform suspension and adequately mixing the asphalt, rubber, and any additional additives.
	3.1.3. Calibration.
	3.1.3.1. Transverse Distribution. Furnish a distributor test report, less than 1 yr. old, when tested in accordance with Tex-922-K, Part III. The Department reserves the right to witness the calibration testing. Notify the Engineer 3 days before calib...
	3.1.3.2. Tank Volume. Furnish a volumetric calibration and strap stick for the distributor tank in accordance with Tex-922-K, Part I.

	3.1.4. Computerized Distributor. When paying for asphalt material by weight, the Engineer may allow use of the computerized distributor display to verify application rates. Verify application rate accuracy at a frequency acceptable to the Engineer.

	3.2. Aggregate Spreader. Use a continuous-feed, self-propelled spreader to apply aggregate uniformly at the specified rate or as directed. If racked-in aggregate is shown on the plans, furnish a second aggregate spreader for the racked-in aggregate to...
	3.3. Rollers. Unless otherwise shown on the plans, furnish light pneumatic-tire rollers in accordance with Item 210, “Rolling.”
	3.4. Broom. Furnish rotary, self-propelled brooms.
	3.5. Asphalt Storage and Handling Equipment. When the plan or the Engineer allows storage tanks, furnish a thermometer in each tank to indicate the asphalt temperature continuously. Keep equipment clean and free of leaks. Keep asphalt material free of...
	3.6. Aggregate Haul Trucks. Unless otherwise approved, use trucks of uniform capacity to deliver the aggregate. Provide documentation showing measurements and calculation in cubic yards. Clearly mark the calibrated level. Truck size may be limited whe...
	3.7. Digital Distance-Measuring Instrument. Furnish a vehicle with a calibrated digital distance-measuring instrument accurate to ±6 ft. per mile.

	4. Construction
	4.1. General. Comply with the seal coat season as shown on the plans. Asphalt and aggregate rates shown on the plans are for estimating purposes only. Adjust the rates for existing conditions as directed.
	4.2. Temporary Aggregate Stockpiles. The Engineer will approve the location of temporary aggregate stockpiles on the right of way before delivery. Place stockpiles in a manner that will not:
	4.3. Aggregate Furnished by the Department. When shown on the plans, the Department will furnish aggregate to the Contractor without cost. Stockpile locations are shown on the plans.
	4.4. Adverse Weather Conditions. Do not place surface treatments when, in the Engineer’s opinion, general weather conditions are unsuitable. Meet the requirements for air and surface temperature shown below.
	4.4.1. Standard Temperature Limitations. Apply seal coat when air temperature is above 50 F and rising. Do not apply seal coat when air temperature is 60 F and falling. In all cases, do not apply seal coat when surface temperature is below 60 F.
	4.4.2. Polymer-Modified Asphalt Cement Temperature Limitations. When using materials described in Section 300.2.2., “Polymer-Modified Asphalt Cement,” apply seal coat when air temperature is above 70 F and rising. Do not apply seal coat when air tempe...
	4.4.3. Asphalt-Rubber Temperature Limitations. Do not place hot A-R seal coat when, in the Engineer’s opinion, general weather conditions are unsuitable. Apply seal coat when the air temperature is 80 F and above, or above 70 F and rising. In all case...
	4.4.4. Cool Weather Night Air Temperature. The Engineer reserves the right to review the National Oceanic and Atmospheric Administration (NOAA) weather forecast and determine whether the nightly air temperature is suitable for asphalt placement to pre...
	4.4.5. Cold Weather Application. When asphalt application is allowed outside the above temperature restrictions, the Engineer will approve the binder grade and the air and surface temperatures for asphalt material application. Apply seal coat at air a...

	4.5. Mixing Hot A-R Binder. If using A-R, mix in accordance with the approved blend design required in Section 316.2.1., “Asphalt.”
	4.6. Surface Preparation. Remove existing raised pavement markers. Repair any damage incurred by removal as directed. Remove dirt, dust, or other harmful material before sealing. When shown on the plans, remove vegetation and blade pavement edges. Whe...
	4.7. Rock Land and Shot.
	4.7.1. Definitions.
	4.7.2. Setting Lengths. Calculate the lengths of both rock land and shot. Adjust shot length to be an even multiple of the rock land. Verify that the distributor has enough asphalt material to complete the entire shot length. Mark shot length before a...

	4.8. Asphalt Placement.
	4.8.1. General. The maximum shot width is the width of the current transverse distribution test required under Section 316.3.1.3.1., “Transverse Distribution,” or the width of the aggregate spreader box, whichever is less. Adjust the shot width so ope...
	4.8.2. Limitations. Do not apply asphalt to the roadway until:
	4.8.3. Nonuniform Application. Stop application if it is not uniform due to streaking, ridging, puddling, or flowing off the roadway surface. Verify equipment condition, operating procedures, application temperature, and material properties. Determine...
	4.8.4. Test Strips. The Engineer may stop asphalt application and require construction of test strips at the Contractor’s expense if any of the following occurs:
	4.8.5. Sampling. Collect all samples in accordance with Tex-500-C from the distributor and with witness by the Engineer.

	4.9. Aggregate Placement. As soon as possible, apply aggregate uniformly at the rate directed without causing the rock to roll over.
	4.9.1. Nonuniform Application. Stop application if it is not uniform in the transverse direction. Verify equipment condition, operating procedures, and transverse application rate. The transverse application rate should be within 1 lb. Determine and c...

	4.10. Rolling. Start rolling operation on each shot as soon as aggregate is applied. Use enough rollers to cover the entire mat width in one pass; i.e., one direction. Roll in a staggered pattern. Unless otherwise shown on the plans, make at least:
	4.11. Patching. Before rolling, repair spots where coverage is incomplete. Repair can be made by hand spotting or other approved method. When necessary, apply additional asphalt material to embed aggregate.
	4.12. Racked-In Aggregate. If specified on the plans, apply racked-in aggregate after patching, uniformly at the rate directed. The racked-in aggregate must be applied before opening the roadway or intersection to traffic.
	4.13. Brooming. After rolling, sweep as soon as aggregate has sufficiently bonded to remove excess. In areas of racked-in aggregate, sweep as directed.
	4.14. Final Acceptance. Maintain seal coat until the Engineer accepts the work. Repair any surface failures. Before final project acceptance, remove all temporary stockpiles and restore the area to the original contour and grade.

	5. Measurement
	5.1. Asphalt Material. Unless otherwise shown on the plans, asphalt material will be measured by one of the following methods.
	5.1.1. Volume. Asphalt material, including all components, will be measured at the applied temperature by strapping the tank before and after road application. The distributor calibrated strap stick will be used for measuring the asphalt level in the ...
	5.1.2. Weight. Asphalt material will be measured in tons using certified scales meeting the requirements of Item 520, “Weighing and Measuring Equipment,” unless otherwise approved. The transporting truck must have a seal attached to the draining devic...
	5.1.3. Quantity Adjustments. When shown on the plans, the measured quantity will be adjusted to compensate for variation in required application or residual rates for different types of asphalt.
	5.1.4. Aggregate. Unless otherwise shown on the plans, aggregate will be measured by the cubic yard in the trucks as applied on the road. Strike off the loaded aggregate for accurate measurement when directed.

	5.2. Loading, Hauling, and Distributing Aggregate. When the Department furnishes the aggregate, the loading, hauling, and distributing will be measured by the cubic yard in the trucks as applied on the road.

	6. Payment

	Spec for Item 351 Flexible Pavement Structure Repair
	Item 351
	1. Description
	2. Materials
	3. Equipment
	4. Work Methods
	4.1. Removing Pavement Structure. Remove adjacent soil and vegetation if necessary to prevent contamination of the repair area and place it in a windrow. Do not damage adjacent pavement structure during repair operations. Remove flexible pavement stru...
	4.2. Preparing Subgrade. Fill holes, ruts, and depressions using approved material. Wet, reshape, and compact the subgrade thoroughly as directed.
	4.3. Mixing and Placing Base Material. Place, spread, and compact material in conformance with the applicable Item to the required or directed depth. Pulverize bituminous material to a maximum dimension of 2-1/2 in., and uniformly mix with existing ba...
	4.3.1. Flexible Base. Use existing base and add new flexible base as required in accordance with Item 247 and details shown on the plans to achieve required section.
	4.3.2. Lime-Stabilized Base. Use existing base, add new flexible base, and stabilize with a minimum lime content of 3% by weight of the total mixture. Construct in accordance with Item 260 and details shown on the plans to achieve required section.
	4.3.3. Cement-Stabilized Base. Use existing base, add flexible base, and stabilize with a minimum cement content of 4% by weight of the total mixture. Construct in accordance with Item 275 or Item 276 and details shown on the plans to achieve required...
	4.3.4. Asphalt-Stabilized Base. Place asphalt-stabilized base in accordance with Item 292 or Item 341 and details shown on the plans to achieve required section.
	4.3.5. Limestone Rock Asphalt. Place in accordance with Item 330 and details shown on the plans to achieve required section.

	4.4. Curing Base. Cure in conformance with the appropriate Item unless otherwise directed or approved. Maintain completed base sections until surfacing.
	4.5. Surfacing. Apply surfacing to the completed base section using materials shown on the plans.
	4.5.1. Prime Coat. Protect the compacted, finished, and cured flexible, lime-stabilized, or cement-stabilized base mixtures with a prime coat of the type and grade shown on the plans. Apply the prime coat at the rate shown on the plans.
	4.5.2. Surface Treatments. Apply surface treatment with the type and grade of asphalt and aggregate as shown on the plans in accordance with Item 316.
	4.5.3. Asphalt Concrete Pavement. Apply tack coat of the type and grade and at the rate shown on the plans unless otherwise directed. Construct in accordance with Item 330, Item 334, Item 341, or Item 344 to achieve required section.

	4.6. Finishing. Regrade and compact disturbed topsoil. Clean roadway surface after repair operations.
	4.7. Ride Quality. Use Surface Test Type A to determine the ride quality of the repaired areas, unless otherwise shown on the plans.

	5. Measurement
	6. Payment

	Spec for Item 354 Planing and Texturing Pavement
	Item 354
	1. Description
	2. Equipment
	2.1. Planing Machine. Use planing machines that:
	2.2. Manual System. Use a manual system that can achieve a uniform depth of cut, flush to all inlets, valve covers, manholes, and other appurtenances within the paved area. Use of a manual system is allowed for areas restricted to self-propelled acces...
	2.3. Sweeper. Use a street sweeper to remove cuttings and debris from the planed or textured pavement unless otherwise approved. Equip the sweeper with a water tank, a dust control spray assembly, both a pick-up and a gutter broom, and a debris hopper.

	3. Construction
	3.1. Grade Reference. Place grade reference points at maximum intervals of 50 ft. in accordance with Item 5, “Control of the Work,” when required. Use the control points to set the grade reference. Support the grade reference so the maximum deflection...
	3.2. Planing and Texturing. Vary the speed of the machine to leave a grid or other pattern type with discontinuous longitudinal reach. Remove the pavement surface for the length, depth, and width shown on the typical section and to the established lin...
	3.3. Edge Treatments. Slope vertical or near vertical longitudinal faces in the pavement surface for areas under traffic in conformance with the requirements on the plans at the end of the day. Taper transverse faces to provide an acceptable ride.
	3.4. Salvaged Materials. The Contractor will retain ownership of planed materials unless otherwise shown on the plans. Stockpile salvaged materials at locations shown on the plans. Prepare the stockpile site by removing vegetation and trash and provid...

	4. Measurement
	5. Payment

	Spec for Item 416 Drilled Shaft Foundations
	Item 416
	1. Description
	2. Materials
	3. Construction
	3.1. Excavation. The plans indicate the expected depths and elevations for encountering satisfactory bearing material. Excavate as required for the shafts through all materials encountered to the dimensions and elevations shown on the plans or require...
	3.2. Core Holes. Take cores to determine the character of the supporting materials if directed. Use a method that will result in recovery of an intact sample adequate for judging the character of the founding material. Such cores should be at least 5 ...
	3.3. Casing. Use casing when necessary to prevent caving of the material, excluding groundwater, when slurry is used for hole stabilization, or when required in conformance with the Contractor’s safety plan. Provide casing with an outside diameter not...
	3.4. Requirements for Slurry Displacement Method. When soil conditions warrant, use the slurry displacement method to construct drilled shafts, unless otherwise shown on the plans. Use this method to support the sides of the excavation with processed ...
	3.5. Reinforcing Steel. Completely assemble the cage of reinforcing steel and place it as a unit immediately before concrete placement. The cage consists of longitudinal bars and lateral reinforcement (spiral reinforcement, lateral ties, or horizontal...
	3.6. Concrete. Perform all work in accordance with Item 420, “Concrete Substructures.” Provide concrete with maximum placement temperatures as shown in Table 4. Provide thermal analysis to show, and temperature-recording devices to verify, maximum con...
	3.7. Additional Requirements for Slurry Displacement or Underwater Concrete Placement Methods. Place concrete on the same day the shaft is excavated and as soon as possible after all excavation is complete and reinforcing steel is placed. Rework the h...
	3.8. Test Load. Load test shafts, if required, in accordance with Item 405, “Foundation Load Test.”
	3.9. Trial Shaft. When required on the plans, construct trial shafts to the depth and diameter shown on the plans. Trial shafts include drilling the hole, placement of the rebar cage (unless otherwise stated), and placement of the concrete. When trial...

	4. Measurement
	4.1. Drilled Shaft. Drilled shaft foundations will be measured by the foot to the bottom of the shaft.
	4.1.1. Interior Bents and Piers. Shafts will be measured from a point approximately 6 in. below the finished earthwork elevation at the center of each shaft, unless specific elevations or dimensions are shown on the plans or unless otherwise directed ...
	4.1.2. Abutment Bents and Retaining Walls. Shafts will be measured from the bottom of footing or cap elevation.
	4.1.3. Other Non-Bridge Structures. Shafts, including trial shafts, will be measured from the top of the shaft.

	4.2. Core Hole. Core holes will be measured by each core hole drilled.

	5. Payment
	5.1. Drilled Shaft. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Drilled Shaft,” “Drilled Shaft (Non-Reinforced),” “Drilled Shaft (Sign...
	5.1.1. Overrun. Payment for individual completed shaft lengths up to and including 5 ft. more than the maximum plan length shaft, in accordance with Section 416.5.1.2., “Maximum Plan Length Shaft,” will be made at the unit price bid per foot of the sp...
	5.1.2. Maximum Plan Length Shaft. Payment described in the previous Sections is subject to the following provisions for extra depth drilling.

	5.2. Core Hole. Core holes will be paid at $200 each.


	Spec for Item 450 Railing
	Item 450
	1. DESCRIPTION
	2. MATERIALS
	3. CONSTRUCTION
	3.1. Metal Railing.
	3.1.1. General. Furnish metal beam rail elements in accordance with Item 540.
	3.1.2. Fabrication. Fabrication plants that produce metal railing (steel and aluminum) must be approved in accordance with DMS-7395, “Metal Railing Fabrication Plant Qualification.” This required approval does not include fabricators of chain link fen...
	Permanently mark each metal railing post base plate, at a visible location when erected, with the fabrication plant’s insignia or trademark. For fabricated rail panels, provide this permanent mark on one post base plate per panel.
	Fabricate metal railing and post panels in sections conforming to the details shown on the plans and field-verified lines and grades. Fabricate adjacent sections so they will accurately engage each other in the field. Match-mark each pair of sections ...
	3.1.3. Corrosion Protection. Galvanize all portions of steel railing after fabrication in accordance with Item 445, unless otherwise shown on the plans. Apply appearance coat to galvanized surface in accordance with Item 445 when shown on the plans. R...
	3.1.4. Storage and Shipping. Store railing materials above the ground on platforms, skids, or other supports, and keep them free of grease, dirt, and contact with dissimilar metals. Avoid scratching, marring, denting, discoloring, or otherwise damagin...

	3.2. Concrete Railing. Provide concrete portions of railing in accordance with the requirements of Item 420, “Concrete Substructures,” and Item 422, “Concrete Superstructures.” Construct forms so the railing line and grade can be checked after the con...
	3.3. Tests. Metal beam rail elements may be sampled in accordance with Tex-713-I. The Engineer may sample bolts and nuts in accordance with Tex-708-I for galvanized coating testing.

	4. MEASUREMENT
	5. PAYMENT

	Spec for Item 479 Adjusting Manholes and Inlets
	Item 479
	1. Description
	2. Materials
	3. Construction
	3.1. Lowering the Top of a Manhole or Inlet. Remove a sufficient depth of brick courses or concrete to permit reconstruction on a batter not exceeding 1 in. horizontal to 2 in. vertical. Clean the mortar from the top course of brick where brickwork is...
	3.2. Raising the Top of a Manhole or Inlet. Clean the top surface of brick or concrete. Construct to the proper new elevation using new rubber extension rings, concrete rings, or Class A concrete. Provide rubber manhole and catch basin risers of minim...
	3.3. Capping an Inlet or Manhole. Remove the inlet or manhole to a minimum of 1 ft. below subgrade elevation or as shown on the plans. Cap as shown on the plans.

	4. Measurement
	5. Payment

	Spec for Item 500 Mobilization
	Spec for Item 502 Barricades, Signs, and Traffic Handling
	Spec for Item 506 Temporary Erosion, Sedimentation, and Environmental Controls
	Item 506
	1. Description
	2. Materials
	2.1. Rock Filter Dams.
	2.1.1. Aggregate. Furnish aggregate with approved hardness, durability, cleanliness, and resistance to crumbling, flaking, and eroding. Provide the following.
	2.1.2. Wire. Provide minimum 20-gauge galvanized wire for the steel wire mesh and tie wires for Types 2 and 3 rock filter dams. Type 4 dams require:
	2.1.3. Sandbag Material. Furnish sandbags meeting Section 506.2.8., “Sandbags,” except that any gradation of aggregate may be used to fill the sandbags.

	2.2. Temporary Pipe Slope Drains. Provide corrugated metal pipe, polyvinyl chloride (PVC) pipe, flexible tubing, watertight connection bands, grommet materials, prefabricated fittings, and flared entrance sections as shown on the plans. Recycled and o...
	2.3. Temporary Paved Flumes. Furnish asphalt concrete, hydraulic cement concrete, or other comparable non-erodible material as shown on the plans. Provide rock or rubble with a minimum diameter of 6 in. and a maximum volume of 1/2 cu. ft. for the cons...
	2.4. Construction Exits. Provide materials as shown on the plans and in accordance with this Section.
	2.4.1. Rock Construction Exit. Provide crushed aggregate for long- and short-term construction exits. Furnish aggregates that are clean, hard, durable, and free of adherent coatings such as salt, alkali, dirt, clay, loam, shale, soft or flaky material...
	2.4.2. Timber Construction Exit. Furnish No. 2 quality or better railroad ties and timbers for long-term construction exits, free of large and loose knots and treated to control rot. Fasten timbers using nuts and bolts or lag bolts, of at least 1/2 in...
	2.4.3. Foundation Course. Provide a foundation course consisting of flexible base, bituminous concrete, hydraulic cement concrete, or other materials as shown on the plans or directed.

	2.5. Embankment for Erosion Control. Provide rock, loam, clay, topsoil, or other earth materials that will form a stable embankment to meet the intended use.
	2.6. Pipe. Provide pipe outlet material in accordance with Item 556 and as shown on the plans.
	2.7. Construction Perimeter Fence.
	2.7.1. Posts. Provide essentially straight wood or steel posts that are at least 60 in. long. Furnish soft wood posts with a minimum diameter of 3 in. or use nominal 2 × 4-in. boards. Furnish hardwood posts with a minimum cross-section of 1-1/2 × 1-1/...
	2.7.2. Fence. Provide orange construction fencing as approved.
	2.7.3. Fence Wire. Provide 14-gauge or larger galvanized smooth or twisted wire. Provide 16-gauge or larger tie wire.
	2.7.4. Flagging. Provide brightly colored flagging that is fade-resistant and at least 3/4 in. wide to provide maximum visibility both day and night.
	2.7.5. Staples. Provide staples with a crown at least 1/2 in. wide and legs at least 1/2 in. long.
	2.7.6. Used Materials. Previously used materials meeting the applicable requirements may be used if approved.

	2.8. Sandbags. Provide sandbag material of polypropylene, polyethylene, or polyamide woven fabric with a minimum unit weight of 4 oz. per square yard, a Mullen burst-strength exceeding 300 psi, and an ultraviolet (UV) stability exceeding 70%.
	2.9. Temporary Sediment Control Fence. Provide a net-reinforced fence using woven geotextile fabric. Logos visible to the traveling public will not be allowed.
	2.9.1. Fabric. Provide fabric materials in accordance with DMS-6230, “Temporary Sediment Control Fence Fabric.”
	2.9.2. Posts. Provide essentially straight wood or steel posts with a minimum length of 48 in., unless otherwise shown on the plans. Furnish soft wood posts at least 3 in. in diameter or use nominal 2 × 4-in. boards. Furnish hardwood posts with a mini...
	2.9.3. Net Reinforcement. Provide net reinforcement of at least 12.5-gauge (Standard Wire Gauge) galvanized welded wire mesh, with a maximum opening size of 2 × 4 in., at least 24 in. wide, unless otherwise shown on the plans.
	2.9.4. Staples. Provide staples with a crown at least 3/4 in. wide and legs 1/2 in. long.
	2.9.5. Used Materials. Use recycled material meeting the applicable requirements if approved.

	2.10. Biodegradable Erosion Control Logs.
	2.10.1. Core Material. Furnish core material that is biodegradable or recyclable. Use compost, mulch, aspen excelsior wood fibers, chipped site vegetation, agricultural rice or wheat straw, coconut fiber, 100% recyclable fibers, or any other acceptabl...
	2.10.2. Containment Mesh. Furnish containment mesh that is 100% biodegradable, photodegradable, or recyclable, such as burlap, twine, UV photodegradable plastic, polyester, or any other acceptable material.
	2.10.3. Size. Furnish biodegradable erosion control logs with diameters as shown on the plans or as directed. Stuff containment mesh densely so logs do not deform.


	3. Qualifications, Training, and Employee Requirements
	3.1. Contractor Responsible Person Environmental (CRPE) Qualifications and Responsibilities. Provide and designate in writing at the preconstruction conference a CRPE and alternate CRPE who have overall responsibility for managing environmental compli...
	Maintain daily monitor reports and make them available within 24 hr. upon request. During time suspensions when work is not occurring or on Contract non-work days, daily inspections are not required unless a rain event has occurred. The CRPE will prov...
	Ensure training is completed in accordance with Section 7.7.4.4., “Training,” by all applicable personnel before employees work on the project. Document, maintain, and make available within 24 hr. of a request, a list, signed by the CRPE, of all appli...
	3.2. Contractor Superintendent Qualifications and Responsibilities. Provide a superintendent who is competent, has experience with and knowledge of stormwater management, and is knowledgeable of the requirements and the conditions of the TPDES CGP TXR...

	4. Construction
	4.1. Contractor Responsibilities. Implement the SWP3 for the project site in accordance with the plans and specifications, TPDES CGP TXR150000, and as directed. Coordinate stormwater management with all other work on the project. Develop and implement...
	4.2. Implementation. The CRPE, or alternate CRPE, must be accessible by telephone and able to respond to project-related stormwater management or other environmental emergencies 24 hr. per day.
	4.2.1. Commencement. Implement the SWP3 as shown on the plans and as directed. Contractor-proposed recommendations for changes will be allowed as approved. Conform to the established guidelines in the TPDES CGP TXR150000 to make changes. Do not implem...
	4.2.2. Phasing. Implement control measures before the commencement of activities that result in soil disturbance. Phase and minimize the soil disturbance to the areas shown on the plans. Coordinate temporary control measures with permanent control mea...

	4.3. General.
	4.3.1. Temporary Alterations or Control Measure Removal. Altering or removal of control measures is allowed when control measures are restored within the same working day.
	4.3.2. Stabilization. Initiate stabilization for disturbed areas no more than 14 days after the construction activities in that portion of the site have temporarily or permanently ceased. Establish a uniform vegetative cover or use another stabilizati...
	4.3.3. Finished Work. Remove and dispose of all temporary control measures upon acceptance of vegetative cover or other stabilization practice unless otherwise directed. Complete soil disturbing activities and establish a uniform perennial vegetative ...
	4.3.4. Restricted Activities and Required Precautions. Do not discharge onto the ground or into surface waters any pollutants such as chemicals, raw sewage, fuels, lubricants, coolants, hydraulic fluids, bitumens, or any other petroleum product. Opera...

	4.4. Installation, Maintenance, and Removal Work. Perform work in accordance with the SWP3, in conformance with manufacturers’ guidelines, and in accordance with TPDES CGP TXR150000. Install and maintain the integrity of temporary erosion and sediment...
	4.4.1. Rock Filter Dams for Erosion Control. Remove trees, brush, stumps, and other objectionable material that may interfere with the construction of rock filter dams. Place sandbags as a foundation when required or at the Contractor’s option.
	4.4.1.1. Type 1 (Non-Reinforced).
	4.4.1.2. Type 2 (Reinforced).
	4.4.1.3. Type 3 (Reinforced).
	4.4.1.4. Type 4 (Sack Gabions). Unfold sack gabions and smooth out kinks and bends. Connect the sides by lacing in a single-loop-double-loop pattern on 4–5-in. spacing for vertical filling. Pull the end lacing rod at one end until tight, wrap around t...
	4.4.1.5. Type 5. Provide rock filter dams as shown on the plans.

	4.4.2. Temporary Pipe Slope Drains. Install pipe with a slope as shown on the plans or as directed. Construct embankment for the drainage system in 8-in. lifts to the required elevations. Hand-tamp the soil around and under the entrance section to the...
	4.4.3. Temporary Paved Flumes. Construct paved flumes as shown on the plans or as directed. Provide excavation and embankment (including compaction of the subgrade) of material to the dimensions shown on the plans unless otherwise indicated. Install a...
	4.4.4. Construction Exits. Prevent traffic from crossing or exiting the construction site or moving directly onto a public roadway, alley, sidewalk, parking area, or other right of way areas other than at the location of construction exits when tracki...
	4.4.4.1. Long-Term. Place the exit over a foundation course as required. Grade the foundation course or compacted subgrade to direct runoff from the construction exits to a sediment trap as shown on the plans or as directed. Construct exits with a wid...
	4.4.4.1.1. Type 1. Construct to a depth of at least 8 in. using crushed aggregate as shown on the plans or as directed.
	4.4.4.1.2. Type 2. Construct using railroad ties and timbers as shown on the plans or as directed.

	4.4.4.2. Short-Term.
	4.4.4.2.1. Type 3. Construct using crushed aggregate, plywood, or wafer board. This type of exit may be used for daily operations where long-term exits are not practical.
	4.4.4.2.2. Type 4. Construct as shown on the plans or as directed.


	4.4.5. Earthwork for Erosion Control. Perform excavation and embankment operations to minimize erosion and to remove collected sediments from other erosion control devices.
	4.4.5.1. Excavation and Embankment for Erosion Control Features. Place earth dikes, swales, or combinations of both along the low crown of daily lift placement, or as directed, to prevent runoff spillover. Place swales and dikes at other locations as ...
	4.4.5.2. Excavation of Sediment and Debris. Remove sediment and debris when accumulation affects the performance of the devices, after a rain, and when directed.

	4.4.6. Construction Perimeter Fence. Construct, align, and locate fencing as shown on the plans or as directed.
	4.4.6.1. Installation of Posts. Embed posts 18 in. deep or adequately anchor in rock, with a spacing of 8–10 ft.
	4.4.6.2. Wire Attachment. Attach the top wire to the posts at least 3 ft. from the ground. Attach the lower wire midway between the ground and the top wire.
	4.4.6.3. Flag Attachment. Attach flagging to both wire strands midway between each post. Use flagging at least 18 in. long. Tie flagging to the wire using a square knot.

	4.4.7. Sandbags for Erosion Control. Construct a berm or dam of sandbags that will intercept sediment-laden stormwater runoff from disturbed areas, create a retention pond, detain sediment, and release water in sheet flow. Fill each bag with sand so t...
	4.4.8. Temporary Sediment Control Fence. Provide temporary sediment control fence near the downstream perimeter of a disturbed area to intercept sediment from sheet flow. Incorporate the fence into erosion control measures used to control sediment in ...
	4.4.8.1. Installation of Posts. Embed posts at least 18 in. deep or adequately anchor, if in rock, with a spacing of 6--8 ft., and install on a slight angle toward the runoff source.
	4.4.8.2. Fabric Anchoring. Dig trenches along the uphill side of the fence to anchor 6–8 in. of fabric. Provide a minimum trench cross-section of 6 × 6 in. Place the fabric against the side of the trench and align approximately 2 in. of fabric along t...
	4.4.8.3. Fabric and Net Reinforcement Attachment. Attach the reinforcement to wooden posts using staples, or to steel posts using T-clips, in at least four places equally spaced unless otherwise shown on the plans. Sewn vertical pockets may be used to...
	4.4.8.4. Fabric and Net Splices. Locate splices at a fence post with a minimum lap of 6 in. attached in at least six places equally spaced unless otherwise shown on the plans. Do not locate splices in concentrated flow areas.

	4.4.9. Biodegradable Erosion Control Logs. Install biodegradable erosion control logs near the downstream perimeter of a disturbed area to intercept sediment from sheet flow. Incorporate the biodegradable erosion control logs into the erosion measures...
	4.4.10. Vertical Tracking. Perform vertical tracking on slopes to temporarily stabilize soil. Provide equipment with a track undercarriage capable of producing a linear soil impression measuring at least 12 in. long × 2–4 in. wide × 1/2–2 in. deep. Do...

	4.5. Monitoring and Documentation. Monitor the control measures daily as long as there are BMPs in place or soil disturbing activities are evident to ensure compliance with the SWP3 and TPDES CGP TXR150000. During time suspensions when work is not occ...

	5. Measurement
	5.1. Rock Filter Dams. Installation or removal of rock filter dams will be measured by the foot or by the cubic yard. The measured volume will include sandbags, when used.
	5.1.1. Linear Measurement. When rock filter dams are measured by the foot, measurement will be along the centerline of the top of the dam.
	5.1.2. Volume Measurement. When rock filter dams are measured by the cubic yard, measurement will be based on the volume of rock computed by the method of average end areas.
	5.1.2.1. Installation. Measurement will be made in final position.
	5.1.2.2. Removal. Measurement will be made at the point of removal.


	5.2. Temporary Pipe Slope Drains. Temporary pipe slope drains will be measured by the foot.
	5.3. Temporary Paved Flumes. Temporary paved flumes will be measured by the square yard of surface area. The measured area will include the energy dissipater at the flume outlet.
	5.4. Construction Exits. Construction exits will be measured by the square yard of surface area.
	5.5. Earthwork for Erosion and Sediment Control.
	5.5.1. Equipment and Labor Measurement. Equipment and labor used will be measured by the actual number of hours the equipment is operated and the labor is engaged in the work.
	5.5.2. Volume Measurement.
	5.5.2.1. In Place.
	5.5.2.1.1. Excavation. Excavation will be measured by the cubic yard in its original position and the volume computed by the method of average end areas.
	5.5.2.1.2. Embankment. Embankment will be measured by the cubic yard in its final position by the method of average end areas. The volume of embankment will be determined between:

	5.5.2.2. In Vehicles. Excavation and embankment quantities will be combined and paid for under “Earthwork (Erosion and Sediment Control, In Vehicle).” Excavation will be measured by the cubic yard in vehicles at the point of removal. Embankment will b...


	5.6. Construction Perimeter Fence. Construction perimeter fence will be measured by the foot.
	5.7. Sandbags for Erosion Control. Sandbags will be measured as each sandbag or by the foot along the top of sandbag berms or dams.
	5.8. Temporary Sediment Control Fence. Installation or removal of temporary sediment control fence will be measured by the foot.
	5.9. Biodegradable Erosion Control Logs. Installation or removal of biodegradable erosion control logs will be measured by the foot along the centerline of the top of the control logs.
	5.10. Vertical Tracking. Vertical tracking will not be measured or paid for directly, but will be subsidiary to this Item.

	6. Payment
	6.1. Rock Filter Dams. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid as follows.
	6.1.1. Installation. Installation will be paid for as “Rock Filter Dams (Install)” of the type and slope as specified. This price is full compensation for furnishing and operating equipment, finish backfill and grading, lacing, proper disposal, labor,...
	6.1.2. Removal. Removal will be paid for as “Rock Filter Dams (Remove).” This price is full compensation for furnishing and operating equipment, proper disposal, labor, materials, tools, and incidentals.

	6.2. Temporary Pipe Slope Drains. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Temporary Pipe Slope Drains” of the size specified. This...
	6.3. Temporary Paved Flumes. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Temporary Paved Flume (Install)” or “Temporary Paved Flume (R...
	6.4. Construction Exits. Contractor-required construction exits from off right of way locations or on right of way PSLs will not be paid for directly, but will be subsidiary to pertinent Items.
	6.5. Earthwork for Erosion and Sediment Control.
	6.5.1. Initial Earthwork for Erosion and Sediment Control. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Excavation (Erosion and Sedimen...
	6.5.2. Maintenance Earthwork for Erosion and Sediment Control for Cleaning and Restoring Control Measures. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid under a Contra...

	6.6. Construction Perimeter Fence. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Construction Perimeter Fence.” This price is full compe...
	6.7. Sandbags for Erosion Control. Sandbags will be paid for at the unit price bid for “Sandbags for Erosion Control” (of the height specified when measurement is by the foot). This price is full compensation for materials, placing sandbags, removal a...
	6.8. Temporary Sediment Control Fence. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid as follows.
	6.8.1. Installation. Installation will be paid for as “Temporary Sediment-Control Fence (Install).” This price is full compensation for furnishing and operating equipment, finish backfill and grading, lacing, proper disposal, labor, materials, tools, ...
	6.8.2. Removal. Removal will be paid for as “Temporary Sediment-Control Fence (Remove).” This price is full compensation for furnishing and operating equipment, proper disposal, labor, materials, tools, and incidentals.

	6.9. Biodegradable Erosion Control Logs. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid as follows.
	6.9.1. Installation. Installation will be paid for as “Biodegradable Erosion Control Logs (Install)” of the size specified. This price is full compensation for furnishing and operating equipment, finish backfill and grading, staking, proper disposal, ...
	6.9.2. Removal. Removal will be paid for as “Biodegradable Erosion Control Logs (Remove).” This price is full compensation for furnishing and operating equipment, proper disposal, labor, materials, tools, and incidentals.

	6.10. Vertical Tracking. Vertical tracking will not be measured or paid for directly, but will be subsidiary to this Item.


	Spec for Item 529 Conncrete,Curb, & Gutter
	Item 529
	1. Description
	2. Materials
	3. Construction
	3.1. Conventionally Formed Concrete. Shape and compact subgrade, foundation, or pavement surface to the line, grade, and cross-section shown on the plans. Lightly sprinkle subgrade or foundation material immediately before concrete placement.
	3.2. Extruded or Slipformed Concrete. Shape and compact subgrade, foundation, or pavement surface to the line, grade, and cross-section shown on the plans. Lightly sprinkle subgrade or foundation material immediately before concrete placement. Provide...
	3.3. Curb Joints for Concrete Pavements. Provide transverse expansion and contraction joints in the curb of the same type and location as the adjacent or underlying pavement. Use expansion joint material of the same thickness and type required for the...

	4. Measurement
	5. Payment

	Spec for Item 530 Driveways
	Item 530
	1. Description
	2. Materials
	3. Construction
	4. Measurement
	5. Payment

	Spec for Item 531 Conc Sidewalks
	Spec for Item 618 Conduit
	Item 618
	1. Description
	2. Materials
	3. Construction
	3.1. Installation of Conduit. Install conduit at least 18 in. deep below finished grade to top of conduit unless otherwise shown on the plans. Meet the requirements of the NEC when installing conduit. Secure and support conduit placed for concrete enc...
	3.2. Preparation of Conduit. Pull a mandrel through empty conduits. Use a mandrel with a diameter greater than 70% of the inside diameter of the conduit and 2-in. length. Repair or replace conduit runs that will not allow passage of the mandrel. Repla...

	4. Measurement
	5. Payment
	5.1. Installation of Conduit. The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Conduit” of the type and size specified and the installation...


	Spec for Item 620 Electrical Conductors
	Item 620
	1. Description
	2. Materials
	3. Construction
	4. Measurement
	5. Payment

	Spec for Item 621 Tray Cable
	Item 621
	1. Description
	2. Materials
	3. Construction
	4. Measurement
	5. Payment

	Spec for Item 624 Ground Boxes
	Item 624
	1. Description
	1.1. Installation. Construct, furnish, and install ground boxes complete with lids.
	1.2. Removal. Remove existing ground boxes.

	2. Materials
	3. Construction
	3.1. Installation. Fabricate and install ground boxes as shown on the plans. Install ground box to approved line and grade.
	3.2. Removal. Remove existing ground boxes and concrete aprons to at least 6 in. below the conduit level. Uncover conduit to a sufficient distance so that 90  bends can be removed and conduit reconnected. Clean the conduit in accordance with Item 618....

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for excavating, backfilling, and aggregate; constructing, furnishing, and installing ground boxes and concrete aprons; and material, equipment, labor, tools, and incidentals. All wiring connections re...
	5.2. Removal. This price is full compensation for removing and disassembling ground boxes and concrete aprons; excavating, backfilling, and surface placement; removing old conductors; disposal of unsalvageable materials; and materials, equipment, labo...


	Spec for Item 628 Elec Services
	Item 628
	1. Description
	2. MATERIALS
	3. CONSTRUCTION
	3.1. Installation. Furnish and install electrical service equipment. Ensure components of the electrical service meet the requirements of the Electrical Detail Standards. Install the electrical equipment in accordance with the NEC and in conformance w...
	3.2. Relocation. Coordinate relocation with the appropriate utility company before beginning work. Remove existing electrical service in accordance with Section 628.3.3., “Removal.” Reinstall existing electrical service in accordance with Section 628....
	3.3. Removal. Coordinate removal with the appropriate utility company before beginning work. Before the removal of the electrical service, disconnect and isolate any existing electrical service equipment in conformance with the utility company’s requi...

	4. MEASUREMENT
	5. PAYMENT
	5.1. Installation. This price is full compensation for paying all fees, testing, permits, utility company inspections, connection or meter charges, and other costs; making arrangements with the utility company for all work and materials provided by th...
	5.2. Relocation. This price is full compensation for disconnecting and isolating the existing electrical service; relocating the service supports; new service support foundation; backfilling holes; paying all fees, testing, permits, utility company in...
	5.3. Removal. This price is full compensation for coordinating with the utility company to disconnect and isolate the electrical service; removing the service supports; backfilling holes; and materials, equipment, labor, tools, and incidentals.


	Spec for Item 644 Relocate SM RD SN
	Item 644
	1. description
	1.1. Installation. Furnish, fabricate, and erect small roadside sign assemblies or bridge-mounted clearance sign assemblies consisting of the signs, sign supports, foundations (when required), and associated mounting hardware.
	1.2. Relocation. Relocate existing small roadside sign assemblies or bridge-mounted clearance sign assemblies and furnish and fabricate material as required.
	1.3. Removal. Remove existing small roadside sign assemblies or bridge-mounted clearance sign assemblies.

	2. Materials
	3. Construction
	3.1. Fabrication. Fabricate sign supports in accordance with Item 441. Ensure all components fit properly.
	3.2. Installation. Locate and install sign supports as shown on the plans, unless directed to shift the sign supports within design guidelines to secure a more desirable location or avoid conflict with utilities and underground appurtenances. Stake si...
	3.3. Relocation. Reuse the existing signs as required unless otherwise shown on the plans. Furnish and install new stub posts in new foundations for relocated sign assemblies. Erect the new supports on the new stub posts and attach the existing signs ...
	3.4. Removal. Remove abandoned concrete foundations to 2 ft. below finished grade unless otherwise shown on the plans. Cut off and remove steel protruding from the remaining concrete. Backfill the remaining hole with material equal in composition and ...
	3.5. Handling and Storage. Handle and store existing signs or portions of signs removed so they are not damaged. Store all signs to be reused off the ground and in a vertical position until erected. Prevent any damage to the various sign assembly comp...
	3.6. Cleaning. Wash the entire sign after installation using a biodegradable cleaning solution acceptable to the sign face materials manufacturer to remove dirt, grease, oil smears, streaks, finger marks, and other foreign materials.

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for furnishing, fabricating, galvanizing, and erecting the supports; constructing foundations, including concrete (when required); furnishing complete signs, including sign connections and all hardwar...
	5.2. Relocation. This price is full compensation for removing existing sign assemblies and related materials; furnishing and installing new stub posts and new sign supports; constructing foundations, including concrete (when required); new hardware; r...
	5.3. Removal. This price is full compensation for removing existing sign assemblies and related materials; salvaging; disposal of unsalvageable materials; removing existing foundations, backfilling, and surface placement; and materials, equipment, lab...


	Spec for Item 662 WK ZN PAV MRK
	Item 662
	1. Description
	2. Materials
	2.1. Nonremovable Markings. Use hot-applied thermoplastic, paint and beads, or permanent prefabricated pavement markings for nonremovable markings. Furnish Type II glass beads in accordance with DMS-8290 for thermoplastic and paint and bead pavement m...
	2.2. Removable and Short-Term Markings. Use RPMs, traffic buttons, removable prefabricated pavement markings, temporary flexible reflective roadway marker tabs, or other approved materials for removable and short-term markings. Do not use hot-applied ...

	3. Construction
	3.1. Placement. Install longitudinal markings on pavement surfaces before opening to traffic. Maintain lane alignment traffic control devices and operations until markings are installed. Install markings in proper alignment in accordance with the TMUT...
	3.2. Marking Removal. Remove markings that conflict with succeeding markings in accordance with Item 677, “Eliminating Existing Pavement Markings and Markers.” Remove short-term markings that interfere or conflict with final marking placement immediat...
	3.3. Performance Requirements. Ensure all markings are in accordance with Tex-828-B and are visible from a distance at least 320 ft. (eight skiplines) in daylight conditions and at least 160 ft. (four skiplines) in nighttime conditions when illuminate...

	4. Measurement
	5. Payment

	Spec for Item 666 REFL PAV MRK
	Item 666
	1. Description
	2. Materials
	2.1. Type I Marking Materials (Thermoplastic). Furnish in accordance with DMS-8220, “Hot Applied Thermoplastic.”
	2.2. Type II Marking Materials (Traffic Paint). Furnish in accordance with DMS-8200, “Traffic Paint.”
	2.3. Type III Marking Materials (Multipolymer). Furnish in accordance with DMS-8230, “Multipolymer Pavement Markings.”
	2.4. Glass Traffic Beads. For Type I, Type II, and Type III pavement markings, furnish drop-on glass beads in accordance with DMS-8290, “Glass Traffic Beads,” to meet the specified retroreflective performance requirements for all permanent, longitudin...
	2.5. Labeling. To sample material, use clearly marked containers that indicate material type, color, mass, manufacturer, and batch number.

	3. equipment
	3.1. General Requirements. Use pavement marking equipment that:
	3.1.1. Measuring Retroreflectivity. Use a mobile retroreflectometer approved by the Materials and Tests Division and certified by the Texas A&M Transportation Institute (TTI) Mobile Retroreflectometer Certification Program.

	3.2. Material Placement Requirements. Use equipment that can place:

	4. construction
	4.1. General. Obtain approval for the sequence of work and estimated daily production. Minimize interference to roadway operations when placing markings on roadways open to traffic. Use traffic control as shown on the plans or as approved. Protect all...
	4.2. Spot Striping. Perform spot striping on a callout basis with a minimum callout quantity as shown on the plans.
	4.3. Surface Preparation. Prepare surfaces in accordance with this Section unless otherwise shown on the plans.
	4.3.1. Surface Cleaning for Pavement Marking Applications on New Asphalt Surfaces with No Existing Pavement Markings and for Retracing of Existing Pavement Markings on All Surfaces. Use air blast or broom to clean the pavement surface to remove loose ...
	4.3.2. Surface Cleaning for All Concrete Surfaces and Asphalt Surfaces Only When Specified in the Plans (Excludes New Asphalt Surfaces with No Existing Pavement Markings and Retracing). Clean surfaces in accordance with Item 678, “Pavement Surface Pre...
	4.3.3. Sealer for Type I Markings. Apply a pavement sealer when shown on the plans. Pavement sealers are recommended for old asphalt surfaces (more than 3 yr. old) and for all concrete surfaces before placing Type I markings on locations that do not h...

	4.4. Application. Apply markings during favorable weather unless otherwise directed. If markings are placed at Contractor option when inclement weather is impending and the markings are damaged by subsequent precipitation, the Contractor is responsibl...
	4.4.1. Type I Markings. Place all Type I markings after the sealer cures. Apply within the temperature limits recommended by the material manufacturer. Flush the spray head if spray application operations cease for 5 min. or longer, by spraying markin...
	4.4.1.1. Non-Profile Pavement Markings. Apply Type I non-profile markings with a minimum thickness of:
	4.4.1.2. Profile Pavement Markings. Apply Type I profile markings with a minimum thickness of 0.090 in. (90 mils) for the longitudinal stripe portion.
	4.4.1.3. Type I All-Weather Pavement Markings. Apply Type I all-weather markings to at least 100-mil film thickness.

	4.4.2. Type II Markings. Apply on surfaces with a minimum surface temperature of 50 F when measured in accordance with Tex-829-B. Apply at least 30 gal. per mile on concrete and asphalt surfaces and at least 33 gal. per mile on surface treatments for ...
	4.4.3. Type III Markings. Apply in conformance with the manufacturer’s recommendations.
	4.4.4. Bead Coverage and Embedment. Provide a uniform distribution of beads across the surface of the stripe with 40–60% bead embedment.
	4.4.5. Durability. Provide markings that do not lose more than 5% of the striping material in any 1-ft. section of stripe during their performance period in accordance with Section 666.4.8., “Performance Period.” Measure the durability in accordance w...

	4.5. Retroreflectivity Requirements. Retroreflectivity requirements are not required for Contracts with less than 20,000 total ft. of longitudinal pavement markings, callout work, black shadow markings, or work zone pavement markings. Retroreflectivit...
	4.5.1. Type I Markings. All Type I markings, including profile markings, must meet the following minimum retroreflectivity values for all longitudinal edgeline, centerline, no-passing barrier line, and lane line markings.
	4.5.2. Type I High-Performance Markings. Type I high-performance markings must meet the following minimum retroreflectivity values for all longitudinal edgeline, centerline, no-passing barrier line, and lane line markings when measured any time after ...
	4.5.3. Type I All-Weather Markings. Type I all-weather markings must meet the following minimum retroreflectivity values for all longitudinal edgeline, centerline, no-passing barrier line, and lane line markings when measured any time after 30 days bu...
	4.5.4. Type II Markings. Type II markings must meet the following minimum retroreflectivity values for all longitudinal edgeline, centerline, no-passing barrier line, and lane line, markings.
	4.5.5. Type II All-Weather Markings. Meet the following minimum retroreflectivity values for all longitudinal edgeline, centerline, no-passing barrier line, and lane line markings.
	4.5.6. Type III Markings. Type III markings must meet the following minimum retroreflectivity values for all longitudinal edgeline, centerline, no-passing barrier line, and lane line markings when measured any time after 30 days but not later than 60 ...
	4.5.7. Type III All-Weather Markings. Type III all-weather markings must meet the following minimum retroreflectivity values for all longitudinal edgeline, centerline, no-passing barrier line, and lane line markings when measured any time after 30 day...

	4.6. Retroreflectivity Measurements. Use a mobile retroreflectometer to measure the retroreflectivity of markings for Contracts with more than 50,000 total ft. of longitudinal pavement markings, unless otherwise shown on the plans. For Contracts betwe...
	4.6.1. Mobile Retroreflectometer Measurements. Provide mobile measurement averages for every 0.1 mi. unless otherwise specified or approved. Take measurements on each section of roadway for each series of markings (e.g., edgeline, center skip line, an...
	4.6.2. Portable Retroreflectometer Measurements. For non-all-weather markings, provide portable measurement averages for every 1.0 mi. unless otherwise specified or approved. Using a portable reflectometer, take at least 20 measurements for each 1-mi....

	4.7. Traffic Control. Provide traffic control, as required, when taking portable retroreflectivity measurements after marking application. For the minimum traffic control requirements on low-volume roadways (as shown on the plans), refer to “Temporary...
	4.8. Performance Period. All longitudinal markings must meet the minimum retroreflectivity requirements within the timeframe specified. All markings must meet all other performance requirements in accordance with this Item for at least 30 calendar day...

	4.    measurement
	5. payment

	Spec for Item 680 Install HWY TRF SIG
	Item 680
	1. Description
	2. Materials
	3. Construction
	3.1. Installation. Install traffic signal controller foundations in accordance with Item 656.
	3.1.1. Electrical Requirements.
	3.1.1.1. Electrical Services. Arrange for electrical services and install and supply materials not provided by the utility company as shown on the plans. Install 120V, single-phase, 60-Hz AC electrical service unless otherwise shown on the plans.
	3.1.1.2. Conduit. Install conduit and fittings of the sizes and types shown on the plans. Conduit of larger diameter size than that shown on the plans may be used with no additional compensation, providing the same diameter size is used for the entire...
	3.1.1.3. Wiring. Furnish stranded XHHW conductors as shown on the plans. If a size is not shown on the plans, use a minimum No. 14 AWG. Install aboveground cables and conductors in rigid metal conduit, except for span wire suspended cables and conduct...
	3.1.1.4. Grounding and Bonding. Ground and bond conductors in accordance with the NEC. Ensure the resistance from the grounded point of any equipment to the nearest ground rod is less than 1 ohm.

	3.1.2. Controller Assemblies. Construct controller assembly foundations in accordance with Item 656. Immediately before mounting the controller assembly on the foundation, apply a bead of exterior rated penetrating sealant to the cabinet base or cabin...
	3.1.3. Preservation of Sod, Shrubbery, and Trees. Replace sod, shrubbery, and trees damaged during the Contract.
	3.1.4. Removal and Replacement of Curbs and Walks. Obtain approval before cutting into or removing walks or curbs not shown on the plans to be removed or replaced. Restore any curbs or walks removed equivalent to original condition after work is compl...
	3.1.5. Intersection Illumination. Install luminaires on signal poles as shown on the plans.
	3.1.6. Signal Timing Plan. The traffic signal timing plan will be provided by the Department or local entity.
	3.1.7. Test Period. Operate completed traffic signal installations continuously for at least 30 days in a satisfactory manner. Designate in writing a sufficiently skilled individual responsible for maintenance and operation of the traffic signals who ...

	3.2. Upgrade. Remove the existing items and install new items as shown on the plans or as directed. For newly installed items, refer to Section 680.3.1., “Installation.” Ensure items designated for salvage are removed in a manner to avoid undue stress...
	3.3. Removal. Remove existing electrical services, pedestal poles, strain poles, mast arm pole assemblies, luminaires, signal heads, vehicle detector equipment, controllers, cables, and other accessories. Remove materials so damage does not occur. Rem...

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for furnishing, installing, and testing the completed installation of the traffic signal controller and associated equipment with network cabling, controller assembly, foundations, luminaires, damping...
	5.2. Upgrade. This price is full compensation for removing the various traffic signal components; removing the controller foundations; disposal of unsalvageable materials; hauling; and materials, equipment, labor, tools, and incidentals, as shown on t...
	5.3. Removal. This price is full compensation for removing the various traffic signal components; removing the controller foundations; disposal of unsalvageable materials; hauling; and materials, equipment, labor, tools, and incidentals.


	Spec for Item 682 VEH SIG SEC
	Item 682
	1. Description
	1.1. Installation. Fabricate, furnish, and install vehicle and pedestrian signal heads.
	1.2. Removal. Remove existing vehicle and pedestrian signal heads.

	2. Materials
	2.1. Definitions.
	2.1.1. Back Plate. A thin strip of material extending outward from all sides of a signal head.
	2.1.2. Light-Emitting Diode (LED) Optical Unit. The LED lens and associated supporting parts in a signal section.
	2.1.3. Louver. A device mounted to the visor restricting signal face visibility.
	2.1.4. Signal Section. One housing case, housing door, visor, and optical unit.
	2.1.5. Signal Face. One section or an assembly of two or more sections facing one direction.
	2.1.6. Signal Head. A unidirectional face or a multidirectional assembly of faces, including back plates and louvers when required, attached at a common location on a support.

	2.2. General. Provide vehicle signal heads in accordance with DMS-11121, “Twelve-Inch LED Traffic Signal Lamp Unit.” Provide prequalified vehicle signal heads from the Department’s MPL.

	3. Construction
	3.1. Assembly. Assemble individual signal sections in multi-section faces in conformance with the manufacturer’s recommendations to form a rigid signal face. Assemble and mount signal heads, louvers, and back plates as shown on the plans to the mounti...
	3.2. Wiring. Wire each optical unit to the terminal block located in that signal section using solderless wire connectors or binding screws and spade lugs. Wire all sections of a multi-section signal face to the section terminal blocks in which the tr...
	3.3. Installation. Install the signal head assemblies, as shown on the plans or as directed, to the required signal mast arm or pole. A drip loop is required when passing between signal hardware, as shown on the plans or as directed.
	3.4. Removal. Remove the existing item as shown on the plans or as directed. Ensure the items designated for salvage are removed in a manner to avoid undue stress or damage. When the removed item leaves an opening, cover the opening with similar mater...

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for furnishing, fabricating, assembling, and installing the signal sections, back plates and louvers, and lenses and optics; mounting attachments; and materials, equipment, labor, tools, and incidentals.
	5.2. Removal. This price is full compensation for removing, salvaging, disassembling, and stockpiling vehicle or pedestrian signal head components removed as shown on the plans or as directed.


	Spec for Item 684 TRF SIG CBL
	Item 684
	1. Description
	1.1. Installation. Fabricate, furnish, and install traffic signal cables.
	1.2. Removal. Remove existing traffic signal cables.

	2. Materials
	2.1. Type A Cables. Use Type A cables in accordance with IMSA 20-1 for underground conduit installation or aerial cable supported by a messenger wire. Messenger wire is defined under Item 625, “Zinc-Coated Steel Wire Strand.”
	2.2. Type B Cables. Use Type B cables in accordance with IMSA 20-3 as the integral messenger wire for aerial installations.
	2.3. Type C Cables. Use Type C cables in accordance with IMSA 50-2 for loop detector lead-in installations consisting of two conductor shielded cables.
	2.4. Sampling. The Engineer may take samples from each roll of each size of cable for establishing conformity to IMSA. The samples will be at least 3 ft. long. Replace any cable failing to meet IMSA requirements.

	3. Construction
	3.1. Installation. For each cable run in underground conduit, coil an extra 5 ft. of cable in each ground box. For aerial installations over span wire, coil 5 ft. of cable neatly at the top of the nearest span wire pole for pole-mounted cabinets. Coil...
	3.2. Removal. Remove the existing cable as shown on the plans or as directed. When the removed item leaves an opening, cover the opening with similar material to an equivalent condition.

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for furnishing and installing materials, and for equipment, labor, tools, and incidentals, except as shown below.
	5.2. Removal. This price is full compensation for removing traffic signal cables as shown on the plans or as directed.


	Spec for Item 686 INS TRF SIG PL
	Item 686
	1. Description
	1.1. Installation. Fabricate, furnish, and install steel traffic signal pole assemblies.
	1.2. Relocation. Remove and relocate existing steel traffic signal pole assemblies.
	1.3. Removal. Remove existing steel traffic signal pole assemblies.

	2. Materials
	3. Construction
	3.1. Standard Design. Fabricate pole assemblies in accordance with this Item to the designs shown on the plans. Alternate designs are not acceptable. Deviations that affect the basic structural behavior of the pole are considered alternate designs. Fo...
	3.2. Fabrication. Fabricate and weld in accordance with Item 441, AWS D1.1 and this Item. Fabrication tolerances are shown in Table 1.
	3.3. Installation. Locate traffic signal pole assemblies as shown on the plans, unless otherwise directed, to secure a more desirable location or avoid conflict with utilities. Stake the traffic signal pole assembly locations for verification by the E...
	3.4. Relocation. Disconnect and isolate traffic signal cables before removing the pole. Remove existing traffic signal pole assemblies as directed. Ensure the poles or attached components suffer no undue stress or damage. Signs, signal heads, mounting...
	3.5. Removal. Disconnect and isolate traffic signal cables before removing the pole. Remove existing traffic signal pole assemblies as shown on the plans or as directed. Ensure the poles or attached components that are salvaged suffer no undue stress ...

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for furnishing, fabricating, galvanizing, assembling, and erecting the pole upon a foundation; furnishing and erecting required mast arms and luminaire arms; furnishing and placing anchor bolts, nuts,...
	5.2. Relocation. This price is full compensation for removing traffic signal pole assemblies; removing existing foundations; backfilling and surface placement; storing the components to be reused or salvaged; furnishing, fabricating, and installing re...
	5.3. Removal. This price is full compensation for removing, salvaging, disassembling, and stockpiling signal pole assemblies; salvaging and relocating existing conduit; removing existing foundations; backfilling and surface placement; splicing existin...


	Spec for Item 687 PED POLE ASSEMBLY
	Item 687
	1. Description
	2. Materials
	2.1. Pedestal Pole Base. Provide prequalified pedestal pole bases with locking collar from the Department’s MPL in accordance with DMS-11140, “Pedestal Pole Base.”
	2.2. Pedestal Pole. Provide 4-in. diameter Schedule 40 steel pipe or tubing, aluminum pipe (Alloy 6061-T6), or rigid metal conduit, unless otherwise shown on the plans. Do not use aluminum conduit. Galvanize pedestal pole assemblies in accordance with...
	2.3. Pedestrian Push Button Pole Assembly. Provide diameter as shown on the plans, Schedule 40 steel pipe or tubing, aluminum pipe (Alloy 6061-T6), or rigid metal conduit. Do not use aluminum conduit. Galvanize pedestrian push button post in accordanc...

	3. Construction
	3.1. Pedestal Pole Base. Ground the base with connectors to the 1/2-13 NC female threaded hole. Fabricate the base for four L-bend anchor bolts arranged in a square pattern with a 12-3/4 in. bolt circle. Provide mild steel anchor bolts in accordance w...
	3.2. Installation. Install pedestal pole assemblies and pedestrian push button post assemblies as shown on the plans, or as directed. Pedestal pole assemblies include foundation, pole shaft, base, anchor bolts, anchor bolt nuts, anchor bolt template, ...
	3.3. Relocation. Disconnect and isolate the electrical power supply before removal of the assembly. Remove existing assembly as directed. Salvage existing components, such as signs, heads, buttons, pole, and base, unless otherwise directed. Repair or ...
	3.4. Removal. Disconnect and isolate electrical power supplies before removal of the assembly. Remove existing sign panel, beacons, pole, and base from existing assembly. Store items to be reused or salvaged without damaging them. Store sign panels ab...
	3.5. Painted Finish. When required, paint pedestal pole and pedestrian push button post assemblies as shown on the plans.

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for furnishing and installing the shaft; base, shims, anchor bolts, and foundation; and materials, equipment, labor, tools, and incidentals.
	5.2. Relocation. This price is full compensation for removing the pedestal pole or pedestrian push button assemblies; removing existing foundations; installing new foundations; furnishing, fabricating, and installing any new components as required and...
	5.3. Removal. This price is full compensation for removing the various pedestal pole assembly components; removing the foundations; storing the components to be reused or salvaged; disposal of unsalvageable material; backfilling and surface placement;...


	Spec for Item 688 PED DETECT PUSH BUTTON
	Item 688
	1. Description
	1.1. Installation. Fabricate, furnish, and install traffic signal detectors.
	1.2. Removal. Remove existing traffic signal detectors.

	2. Materials
	2.1. Pedestrian Detector. Supply housing or an adapter (i.e., saddle) that conforms to the pole shape, fitting flush to ensure a rigid installation. Supply adapters of the same material and construction as the housing. Supply push button switches that...
	Ensure the internal components provide a push button with normal open contacts, and include all electrical and mechanical parts required for operation. Ensure the push button assembly is weather-tight and tamperproof, is designed to prevent an electri...
	2.1.1. Standard Pedestrian Detector. Provide a two-piece cast aluminum housing unit consisting of a base housing and a removable cover. Provide threaded holes for 0.5-in. conduit in the housing for any necessary conduit attachment.
	2.1.2. Accessible Pedestrian Signals (APS). Provide accessible pedestrian detectors in accordance with DMS-11132, “Accessible Pedestrian Signals.”

	2.2. Vehicle Loop Detectors. Use stranded copper No. 14 AWG XHHW cross-linked-thermosetting-polyethylene-insulated conductor rated for 600V alternating current for vehicle detector loop wire unless otherwise shown on the plans. Ensure each length of w...

	3. Construction
	3.1. Pedestrian Detector.
	3.1.1. Push Button Unit. Install push buttons in accordance with the TMUTCD. Wire the push button in conformance with manufacturer’s installation instructions. Close unused housing openings with a weather-tight closure painted to match the housing. Ve...
	3.1.2. Controller Unit. If a controller unit is required by the plans, integrate the pedestrian controller unit into the traffic signal controller cabinet assembly.

	3.2. Vehicle Loop Detector. Provide the loop location, configuration, wire color, and number of turns as shown on the plans. Loops may be adjusted by the Engineer to fit field conditions.
	3.2.1. Saw-Cuts. Cut the pavement using a concrete saw to form neat lines. Do not exceed 1-in. depth on concrete bridge slab saw-cuts. Cut all other saw-cuts deep enough to provide a minimum of 1-in. depth of sealant over the wire. Make a separate saw...
	3.2.2. Conduit. Place conduit between the pavement and ground box as shown on the plans.
	3.2.3. Loop Wire Color. Use the following color code unless otherwise shown on the plans. Use white for the first loop on the right, followed by black, orange, green, brown, and blue. Use the same color for all loops in the same lane. Loops installed ...
	3.2.4. Loop Wire Installation. When shown on the plans, place the loop wire in a flexible vinyl or polyethylene tubing in accordance with Article 688.2., “Materials.” The loop wire color requirements do not apply to wires in tubing.

	3.3. Installation. Install the detectors as shown on the plans or as directed.
	3.4. Removal. Remove the existing item as shown on the plans or as directed. Ensure the items designated for salvage are removed in a manner to avoid undue stress or damage. When the removed item leaves an opening, cover the opening with similar mater...

	4. Measurement
	5. Payment
	5.1. Installation. This price is full compensation for furnishing, installing, detector hardware and software configuration, detector testing, detector controller units, saw-cutting, excavation, backfill, sealant, sealant placement, pavement repair as...
	5.2. Removal. This price is full compensation for removing, salvaging, disassembling, and stockpiling detector components removed as shown on the plans or as directed. Repairs to the pavement or signal poles required from the removal will be subsidiar...
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