GENERAL REQUIREMENTS

A. STANDARD SPECIFICATIONS

1.1 Except as otherwise indicated, all work done under this Contract must conform to:
1.1.1 The Maryland State Highway Administration” Standard Specificationsfor
Construction and Materials” January 2008 or latest revisions.

1.1.2 The Maryland State Highway Administration "Book of Standards, Highway
and Incidental Structures” Category 8-Traffic including any subsequent
revisions, addenda, amendments and/or supplements, and interpretations.

1.1.3 Maryland Manual on Uniform Traffic Control Devices for Streets and Highways-
2011 Edition.

1.1.4 National Electrical Manufactures Association (NEMA) TS-2-2003 Standards
Publication, and latest amendments or revisions.

1.1.5 Montgomery County Department of Transportation Design Standards.

Hereinafter, these documents will be referred to as the “Standard Specifications”,
and are hereby incorporated by reference into this Contract. Additionally, the work
must also conform to the Special Provisions Section, some of which are those of the
Maryland State Highway Administration. All rights and payment therein that were
assigned to the State of Maryland, must apply to Montgomery County, Maryland.
All reference to departments, bureaus, offices, agencies or activities of the State of
Maryland, must apply instead tothe similar activity of Montgomery County. Incase of
conflict between the Standard Specifications, and any provision of this Contract, the
Contract must govern. However, the Bidder or Contractor should request
interpretation from the Engineer.

1.2 When a work item is required by the City, and it is not covered by the Standard
Specifications or by the Special Provisions, then the Contractor must perform the
work according to the most nearly comparable specifications, or according to
acceptable standards and procedures of the industry. (For example, the installation
of camera pole would be similar to Install Strain Pole.) Should there be any questions
on which specification is applicable, the Contractor must request an interpretation
from the Engineer prior to executing the work.

The list below contains the most frequently used standards that are reference but other
references may be referenced in the standard specifications, the latest specifications will take

precedent if a conflict exists.

1. American Association of State Highway and Transportation Officials (AASHTO).
Washington D.C. <http://www.transportation.org/>, Referenced as “AASHTO".

i. American Concrete Institute (ACl), Farmington Hills, Michigan.
http://www.concrete.org/general/home.asp>. Referenced as “ACI”.

ii. ACI-318 — “Building Code Requirements for Reinforced Concrete”.

iii. ACI-350/350R — “Code Requirements for Environmental Engineering
Concrete Structures and Commentary”.



iv. ACl SP-66-94 — “Detail and Detailing of Concrete Reinforcement”. This
standard replaced ACI 315-92. American National Standards Institute (ANSI),
Washington D.C.

American Society of Testing and Materials International, Standards Worldwide. West
Conshohocken, PA. <http://www.astm.org/Standard/index.shtml>, Referenced as
“ASTM”.

Concrete Reinforcing Steel Institute (CRSI), “Manual of Standard Practice”.
Schaumburg, lllinois. <http://www.crsi.org/>. Referenced as “CRSI”

i. CRSI “Manual of Standard Practice”, 27th edition.
ii. CRSI 10PLACE “Placing Reinforcing Bars”, 8th edition,

International Code Council (ICC), International Building Code (IBC). Washington D.C.
<http://www.iccsafe.org/, 2006>. Referenced as “International Building Code”

Maryland Department of the Environment (MDE), Water Management
Administration in association with Soil Conservation Service and State Soil
Conservation Committee, “1994 Maryland Standards and Specifications for Soil
Erosion and Sediment Control”. Baltimore, Maryland. 1994. Reference as “MDE
Specifications for Soil Erosion and Sediment Control”.

Maryland Department of Transportation (MDOT), State Highway Administration
(MSHA), Hanover, Maryland. < http://www.mdot.state.md.us/>. Referenced as
“MSHA".

i. “Book of Standards for Highway and Incidental Structures,” January 1, 1970 and
all revisions thereof, or additions thereto. Referenced as “MSHA Standard
Details”.

ii. “Standard Specifications for Construction and Materials”, July, 2008 and all
revisions thereof, or additions thereto. Referenced as “M.S.H.A. Standard
Specifications for Construction and Materials”.
http://www.sha.state.md.us/businesswithsha/bizStdsSpecs/desManualStd
Pub/publicationsonline/ohd/pdfs/spc2008/FrontPage.pdf

Montgomery County Department of Transportation (MCDOT), Rockville, Maryland.

i. “Design Standards”, February 2001.
ii. “Montgomery County Road Construction Code and Standard Specifications”,
1967.
iii. “Work Zone Traffic Control Standards”, January 2002.

Montgomery County, Code of Montgomery County Regulations (COMCOR), Chapter
19.00.01, Stormwater Management and City of Gaithersburg Stormwater Codes

National Asphalt Pavement Association (NAPA), Lanham, Maryland.
<http://www.hotmix.org/>.
i. “Design, Construction and Maintenance Guide for Porous Asphalt



Pavements,” Information Series No. 131, 2003.

ii. “Design, Construction, and Maintenance of Open-Graded Friction Courses”,

Information Series 115,2002.

10. NSF International, “NSF/ANSI Standard 61” (NSF 61). Ann Arbor, Michigan.
<http://www.nsf.org/business/water_distribution/>.

11. Potomac Electric Power Company, Requirements and Specifications for High Voltage
Customer Built Facilities, 1994.

12. United States Department of Justice (USDJ), American Disabilities Act (ADA), “ADA
Standards for Accessible Design”. Washington D.C. 2010. http://www.ada.gov/

13. United States Occupational Safety and Health Administration (OSHA), “Confined
Spaces Standard”. Washington D.C. <http://www.osha.gov>.

14. Washington Suburban Sanitary Commission (WSSC). Laurel, Maryland.
http://www.wsscwater.com/index.cfm

i. “General Conditions and Standard Specifications”, 2015. Referenced as
“WSSC General Conditions and Standard Specifications”.

ii. “Standard Details for Construction”, 2005. Referenced as “WSSC Standard
Details”.

B. CODES AND LAWS

2.1
2.2

City of Gaithersburg Codes and Regulations
All work must be in accordance with the National Electrical Code and the National

Electrical Safety Code and must also conform to State and local laws and ordinances
governing such work and to the rules and regulations of the electric utility serving the
facility.
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All Fiber Optic Cable related construction must comply with all industry standards
set forth in the National Electric Code, National Electric Safety Code, and Telcordia
“Blue Book” Manual of Construction Procedures” (latest edition), RUS BULLETIN
1753F-601a (PE-90a), ITU-T G.652.D, Telecommunications Industry Association
(TIA) and Electronic Industries Alliance (EIA) TIA/EIA- 492-CAAB specification and
any other applicable standard to insure the highest level of quality and safety to the
“Fibernet System”.

C. WORKMANSHIP AND LICENSE REQUIREMENT
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2.5

2.6

The Contractor must perform all work to a high degree of workmanship. Items such
as improperly set couplings, unreamed conduit ends, and concrete or masonry
work that are not up to the standard specifically required by the Contract must be
removed and replaced at no cost to the County.

During the final inspection of each unit of work, should it be found that non-
concealed work is substandard; the burden of proof that the concealed work is up
to the required standard is upon the Contractor. The Contractor may be required
to do whatever is necessary, including exposing the concealed work, to clearly
establish that the concealed work meets the specifications, at no cost to the

A Master Electrician's License issued by the State of Maryland.is required in order to
perform electrical workin City of Gaithersburgandtoensure workmanship applied
toinstallation oftheelectrical components of traffic signal and ATMS work.



D. UTILITIES
2.7 Utilities are shown on the plans to the extent that they can be, based upon records
and surface field indications. All utility locations will require field verification in
cooperation with the affected utility companies. The CONTRACTOR must follow the
guidelines and procedures set forth in the Professional Excavator’s Manual and
maintain responsibility for locating all gas, electric, and sewer laterals,valve

The Contractor will insure the quality of work by employing qualified and experienced
personnel, The Contractor will provide all necessary management, supervision, personnel,
labor, tools, services, materials, and equipment for each of the unit prices bid. This is the
means of payment, and is intended to be the price inclusive of all Contractor costs.

Where applicable, specifications shall apply in the following order of preference:
1. A specification provided in these Contract Documents.
2. A Montgomery County Department of Transportation Standard specification or detail.

E. The most recent version of the Maryland State Highway Administration’s Standard Specifications for
Construction and Materials and Supplemental Provision MEASUREMENT AND PAYMENT
Measurement and Payment will be made in accordance with SECTION 010250,
MEASUREMENT & PAYMENT. Measurement and payment sections that are noted in
“Standard Specifications for Construction and Materials”, July, 2008 and all revisions
thereof, or additions thereto. Referenced as “M.S.H.A. Standard Specifications for
Construction and Materials” will not be used.

F. UNDERGROUND UTILITIES

The contractor shall notify respective utility companies in accordance with state law, regarding
possible presence of water, sewer, gas mains, electric wires, conduit, communication cables
(both overhead and underground), poles and house service connections in the street or common
areas in which the construction project is to be performed.

Prior to the start of any work on the project, the Contractor shall notify Miss Utility 48- hours in
advance. For Locations of Utilities, call "MISS UTILITY", at 811 or 1-800-257- 7777 or
http://www.missutility.net and must;

(a) Request a MISS UTILITY stakeout and possess a valid MISS UTILITY clearance ticket number
for any underground work.

(b) Contact all utilities within the limits of the Purchase/Work Order who are not members of
MISS UTILITY, and obtain a stakeout of their respective facilities.

Itis the Contractor’s responsibility to locate and verify the elevation of all underground structures
and utilities prior to commencing excavation activities of any kind.

The Contractor shall locate all existing utilities and be responsible for their safety. Should any
existing utilities be damaged or destroyed due to the operations of the Contractor, the damages
or destroyed components shall be immediately replaced or repaired as necessary to restore the
utility to a satisfactory working condition. These repairs or replacements shall be at no additional
expense to the Administration or the owner of the utility.



G. DUMP FEES

The contractor is responsible for all dump fees and are incidental to each item in the bid. The city
will not reimburse for fees associated with debris removal and disposal as part of this contract.

H. SURVEYING

The contractor is responsible for the cost of any surveying necessary to the complete the project
and are incidental to each bid item.

This contractor shall be responsible for furnishing, placing and maintaining construction layout
stakes as needed for the construction. Horizontal and vertical control on site will be established
by the City prior to the commencement of construction. All construction stakeout as and when
necessary for the satisfactory completion of this project shall be provided by the Contractor.

The city will not reimburse fees associated with surveying separately.

I. MOBILIZATION/DEMOBILIZATION
The contractor is responsible to include mobilization and demobilization costs within their unit
prices. No additional reimbursement will be provided for mobilization or demobilization.

J. 3RP PARTY TESTING
The contractor is responsible to include third party testing, inspection and reporting costs within
their unit prices. Testing shall be performed following SHA standards for subgrade, subbase, base,
asphalt compaction, concrete foundations, and concrete for sidewalks.



K. TECHNICAL SPECIFICATIONS

ITEM 1001: FURNISH, INSTALL, MAINTAIN AND REMOVE MAINTENACE OF TRAFFIC CONTROLS

GENERAL
The purpose of this item will be to provide for safe and continuous maintenance of both vehicular and
pedestrian traffic throughout the work zones and to minimize accidents and accident severity while at the
same time minimizing inconvenience to the traveling public and Contractor.

The work under this time shall be performed in accordance with all of the applicable provisions of the
Manual on Uniform Traffic Control Devices (MUTCD), and the Maryland State Highway Administration,
Standard Specifications for the Construction and Materials Section latest version.

The contractor shall furnish, install and maintain all necessary barricades, suitable and sufficient caution
lights, lighting, danger signals, warnings signals, arrow boards, and detour signs including any cold mix
required for temporary patching of road cuts and utility adjustments. The Contractor shall take all
necessary precautions for the protection of work and safety to the public. All barricades and obstructions
shall be illuminated at night and all lights shall be kept burning from sunset to sunrise.

TRAFFIC CONTROL PLAN
An approved Traffic Control Plan (TCP) must be submitted and approved by the City of Gaithersburg. The
contractor must meet with the project manager and the inspector onsite prior to the establishment of the
TCP. The contractor must submit for a City permit for the Right-Of-Way improvements, which will include
the TCP. No work shall begin without a signed approved permit. As part of the traffic control plan a paving
plan must be included. It should be noted that the traffic at N. Summit Avenue and E. Diamond Avenue
cannot be put under “flash.” Day time operations should be from 9am to 3:30pm Monday through Friday
and no work to be performed on holidays and special events or weekends without prior authorization.
Special Events can be found on the City’s website.

Night work may be approved with gaining of a noise waiver in advance for the work and Public Works
director approval.

If “NO PARKING” signage is required the contractor must request the individual spaces and request
temporary no parking signs in advance or block the parking spaces with appropriate temporary barricades.
Refer to the special terms and conditions for POSTING PARKING RESTRICTION SIGNS.

The TCP should include the proposed method for providing the safe and continuous maintenance of
vehicular and pedestrian traffic. The TCP must include the types of and locations for all related signing,
temporary stripping and/or any other applicable devices for the duration of the project.

The option to detour daytime traffic should be considered in the development of the TCP. Since it is the
intent to build the project in a systematic manner, properly signed and well planned daytime detours may
be approved for certain streets where traffic flow will be severely impeded.

FIELD PERSONNEL
The Contractor shall name in writing a Traffic Manager to implement Traffic Control Plans and this person
shall be readily available at the worksite during all working hours and information provided to the City of
Gaithersburg project manager and inspector. The Traffic Manager shall be familiar with the traffic control
plan, and have received training on the implementation of the MUTCD. Flag persons for any nighttime
work must wear retro-reflective clothing. This clothing must show the outline of a human form.

CONSTRUCTION REQUIREMENT



The Contractor shall provide for the safe and expeditious movement of all traffic thought the work zone in
accordance with the approved T.C.P., special provisions and as directed by the Engineer.

A qualified traffic control person shall be in charge of setting up all traffic control devices at the beginning
of the day, as well as removing all unnecessary signage at the close of the day.

The Contractor shall contact the adjacent property owners a minimum of 72-hours in advance of any work
on the site, informing them of the scope and timing of construction.

Ingress and egress to adjacent properties shall be maintained at all times, unless written approval has
been obtained by the adjacent property owner in advance of the construction.

During non-working hours, all excavated materials shall be removed from the roadway; cuts shall be
plated, as necessary and two-way traffic shall be maintained.

During working hours, the Contractor may utilize the roadway in accordance with the approved traffic
control plan.

The noise levels shall not exceed those established by code/law and the Engineer reserves the right to
impose additional restrictions should it be warranted.

The Contractor shall cooperate in every way with City officials in maintaining, as much as possible, normal
vehicular and pedestrian access.

Vehicles parked in the general work area by the Contractor or his employees must be in current or
immediate use and must be essential to the completion of that phase of construction in progress. All other
vehicles shall be parked or stored as directed by the Project Engineer.

Excavated material shall be stored away from the roadway whenever possible. Any earth or fill material,
which might be dropped on the traveled surface of the roadway, should be removed to avoid slippery
conditions. A water truck or other approved method shall be provided to be used as directed by the
Project Manager to control dust in all areas of construction.

All traffic control devices not applicable to the actual situation shall be removed, covered, or turned away
from the driver’s view as soon as possible.

Additionally, the contractor is responsible to obtain approved traffic control plan (TCP) through the City of
Gaithersburg. The contractor must submit the TCP with the right of way permit.

MEASUREMENT AND PAYMENT
Maintenance of Traffic (base bid) will not be measured, but will be paid as follows:
¢ Thirty (30%) percent of total lump sum price at forty (40%) percent or greater completion
of contract
e Additional thirty (30%) percent of total lump sum at seventy (70%) percent or greater
completion of the contract
¢ Remaining forty (40%) of total lump sum at final payment.

Maintenance of Traffic (per alternative) will not be measured, but will be paid as follows:
e Thirty (30%) percent of total lump sum price at forty (40%) percent or greater completion
of contract by dollar amount complete
e Additional thirty (30%) percent of total lump sum at seventy (70%) percent or greater
completion of the contract dollar amount complete
¢ Remaining forty (40%) of total lump sum at final payment.

All work incidental to the maintenance of traffic, including flag person(s), the relocating,
modification, installation, maintaining and removal of existing traffic signs and other traffic
devices, development and implementing of a TCP will be paid for as indicated above.



NOTE TO BIDDER:
A qualified Traffic Control Manager shall be in charge of setting up all traffic control devices at the
beginning of the day, as well as removing all unnecessary signage at the close of the work time
period/completion of work for that day.

ITEM 1002 POLICE DIRECTION OF TRAFFIC

GENERAL
Thisitem will be used in the event that the County cannot make provisions to have Montgomery County
Police provide traffic direction at the time of a signal changeover. This item isto cover those situations
where the County may require the Contractor to arrange to have off duty Maryland State Police (MSP)
and/or Montgomery County Police officers to provide traffic direction during a changeover or other
traffic control for the project work. This item includes any necessary lighting or advanced signage for
this work.

MEASUREMENT AND PAYMENT
This item shall include all time, materials, and equipment necessary to perform the work. Payment
will be made on as a lump sum when after project has been full completed.

SECTION 1003: TEMPORARY ORANGE CONSTRUCTION FENCE
GENERAL

This item shall be in accordance with Subsection 104.20 of “MDOT SHA Standard Specifications for
Construction and Materials” and as directed by the Project Engineer.

DESCRIPTION
The work for this item shall provide to furnish, install and maintain new or like new temporary orange
mesh construction fence. This fence is not to be used as a safety barrier

MEASUREMENT AND PAYMENT
The Temporary Orange Construction Fence will be measured and paid for at the Contract Unit Price
bid per linear feet as specified in in Subsection 104.20.04 of the “MDOT SHA
Standard Specifications for Construction and Materials”.



SECTION 2001: REMOVAL OF EXISTING CURB AND GUTTER

DESCRIPTION
This work shall be conducted in accordance with Section 206 of the “M.S.H.A. Standard Specifications for

Construction and Materials”, Montgomery County Department of Transportation (MCDOT), and as
specified herein.

MEASUREMENT AND PAYMENT

This item will be measured and paid for at the Contract Unit Price bid per linear foot

ADD THE FOLLOWING: This item shall include excavation and removal of any unsuitable material as
directed by the Project Engineer.



SECTION 2002: GENERAL EXCAVATION

GENERAL

This work shall be conducted in accordance with Section 201 “M.S.H.A. Standard Specifications for
Construction and Materials”, the Contract Documents, the approved plans and as specified below.

201.01

DESCRIPTION
Replace 201.01 DESCRIPTION and 201.01.01 CLASSIFICATION in Section 201 of the “M.S.H.A.

Standard Specifications for Construction and Materials” with the following:

DESCRIPTION This work shall consist of the excavation, grading and any necessary

undercutting required for the construction of the project and its appurtenances to the lines and grade
specified in the Contract Documents and as directed by the Project Engineer. The Contractor shall use all
suitable materials from any excavation in the construction of embankments throughout the limits of the
work as directed by the Project Engineer. Any necessary undercutting shall be approved by the Contract
Administrator or Designee in advance. Any rock, if encountered, will be the responsibility of the Contractor
and no additional compensation will be considered.

201.01.01 Classification. GENERAL EXCAVATION is all inclusive of the following:

(a) CLASS 1 — All excavation where the width of the bottom of the cut is 15 ft. or more.

(b) CLASS 1-A — All excavation of unsuitable material below the lowest excavation limits
established.

(c) CLASS 2 — All excavation where the width of the bottom of the cut is less than 15 ft.
Excavation for flumes, ditches outside cut or fill slopes, and stream and channel changes are
included in this classification unless otherwise specified.

(d) Cutareas within the boundary faces of the typical cross sections specified, including ditches
within the cut sections, entrances, approach roads, streets, intersections, gutters, ditches, berm
ditches, and flumes.

(e) Theremoval and disposal of existing hot mix asphalt and concrete pavement, hot mix asphalt
and concrete sidewalks and curb, and concrete combination curb and gutter, shall be performed
as specified in this Contract Document.

MEASUREMENT AND PAYMENT

This item will be measured and paid for at the Contract Unit Price bid per cubic yard for the material
actually removed from within the limits specified. The payment will be full compensation for all excavation,
tamped backfill, and all material, labor, equipment, tools, and incidentals necessary to complete the work
that is not covered by line items. This item is to be used when there is not included in another item in the

bid.



ITEM 2003: TEST PIT EXCAVATION

DESCRIPTION
This work shall be conducted in accordance with Section 205 of the “M.S.H.A. Standard Specifications for
Construction and Materials”, as directed by the Project Engineer, and as specified herein. Excavate and
backfill test pits to determine the location of existing underground utilities. Prior to any land disturbance,
excavate test pits at the location and to the size and depth as directed and authorized by the Project
Engineer regardless of subsurface material types.

MEASUREMENT AND PAYMENT
This item will be measured and paid for at the Contract Unit Price for each performed up to 10 feet. The
payment will be full compensation for all excavation, tamped backfill, and all material, labor, equipment,
tools, and incidentals necessary to complete the work.



ITEM 2004: FULL DEPTH SAW CUT

DESCRIPTION
This work shall be conducted in accordance with Section 206 of the “M.S.H.A. Standard Specifications for

Construction and Materials” and as specified herein. Saw cut to full depth to complete the project or as
directed.

MEASUREMENT AND PAYMENT
This item will be measured and paid for at the Contract Unit Price bid per linear foot up to 30” in depth.
This item includes all necessary tools, materials, equipment and incidentals to perform this work.



SECTION 2005: REMOVAL OF EXISTING SIDEWALK/PAVERS

DESCRIPTION
This work shall be conducted in accordance with Section 206 of the “M.S.H.A. Standard Specifications for
Construction and Materials”, Montgomery County Department of Transportation (MCDOT), and as
specified herein. Item shall include the excavation and removal/salvage as applicable of sidewalk and
pavers of unsuitable materials as directed by the project engineer.

NOTE: All existing pavers in good condition shall be salvaged and reinstalled on the project where
indicated in the drawings.

MEASUREMENT AND PAYMENT
These items will be measured and paid for at the Contract Unit Price bid per square yard and specified in
Section 206 of the MDOT SHA Standard Specifications for Construction and Materials.
ADD THE FOLLOWING: These items shall include the excavation and removal of any unsuitable material as
directed by the Project Engineer.






SECTION 3001: REMOVE, DISPOSE STORM DRAIN INLETS:

GENERAL
This item is for the removal, disposal of storm drain inlets, as directed by Project Engineer. These
modifications shall be in accordance with MDOT SHA Standard Specifications for Construction and
Materials and the Montgomery County Department of Transportation Standard Specifications.

DESCRIPTION
1. The removal and disposal of damaged existing storm drain inlets, including
excavation of any unsuitable material.
2. Backfilling, compacting, and stabilizing, in kind, all disturbed areas resulting from the
inlet replacement.
3. All Labor, materials, and incidentals necessary to completing the work as directed.

MEASUREMENT AND PAYMENT
Surface measurements of the completed storm drain inlet shall be taken, from which the areas in square
feet of complete work shall be computed and used for payment, no matter the thickness. The Contract
Unit Price bid per square foot shall be full compensation for the removal and disposal. Included in this item
shall be all saw cuts, excavation, sub-grade preparation, forms, reinforcement, concrete joint materials,
curing compound, brick masonry, finishing, compacting, and stabilizing, in kind of all disturbed areas
resulting from this work. Also included shall be all labor, tools, equipment, and incidentals necessary to
perform the work.

SECTION 3002: FURNISH AND INSTALL NEW PIPE CONNECTIONS TO EXISTING STORM DRAIN STRUCTURES:

GENERAL
The work described in Sections 3003 shall be conducted in accordance with Section 303 of the
“M.S.H.A. Standard Specifications for Construction and Materials”, the Montgomery County
Department of Transportation (MCDOT) Standard Specifications, the Contract Documents, the
approved plans, and as directed by the Project Engineer.

DESCRIPTION
The work shall be conducted in accordance with Section 303 of the MDOT SHA Standard
Specifications for Construction and Materials, the Montgomery County Department of
Transportation (MCDOT) Standard Specifications, the contract documents, the approved plans
and as directed by the Project Engineer. This will include all pipe material needed to make the
connections, removal of the existing connection and backfill pavement.

MEASUREMENT AND PAYMENT
New Pipe Connection to Existing Storm Drain Structures as specified in the Contract documents
will be measured complete in place and paid for at the Contract Unit Price bid per each as
specified in Section 303 of the MDOT SHA Standard Specifications for Construction and Materials



SECTION 3003: FURNISH & INSTALL 15” CL. IV RCP:

GENERAL
The work described in Sections 3003 shall be conducted in accordance with Section 305 of the
“M.S.H.A. Standard Specifications for Construction and Materials”, the Montgomery County
Department of Transportation (MCDOT) Standard Specifications, the Contract Documents, the
approved plans, and as directed by the Project Engineer.

DESCRIPTION
The work shall be conducted in accordance with Section 303 of the MDOT SHA Standard
Specifications for Construction and Materials, the Montgomery County Department of
Transportation (MCDOT) Standard Specifications, the contract documents, the approved plans
and as directed by the Project Engineer.

MEASUREMENT AND PAYMENT
Item 3003 will be measured complete in place and paid for at the Contract Unit Price bid per
linear foot as specified in Section 303 of the MDOT SHA Standard Specifications for Construction
and Materials

SECTION 3005: STANDARD 48” DIAMETER MANHOLE SHA MD 384.01 (MAXIMUM 8 FOOT DEPTH)

GENERAL

The work described in this section shall be conducted in accordance with Section 305 of the
“M.S.H.A. Standard Specifications for Construction and Materials”, the Montgomery County
Department of Transportation (MCDOT) Standard Specifications, the contract documents, the
approved plans and as direct by the Project Engineer. The contractor is responsible to determine
in advance of ordering that the manhole is able to be installed properly. The contractor must
include verification of any dimensions needed prior to installation. In addition the contractor
shall coordinate with Washington Gas for partial gas line abandonment removal.

MEASUREMENT AND PAYMENT
Std. 48” Diameter Manhole as specified in the Contract documents will be measured complete
in p lace and paid for at the Contract Unit Price bid per each as specified in Section 305 of the
MDOT SHA Standard Specifications for Construction and Materials. Measure will be from the
bottom of the manhole base to the top of the frame and cover. The contractor shall provide the
City and opportunity to change the standard manhole lid to a lid that has a grated opening
meeting AASHTO H-20 traffic rated loading.



SECTION 3006: INSTALL WR CONCRETE COLLAR AROUND EXISTING INLET DETAIL 6 ON C-4:

GENERAL
The work shall be installed per detail 6 on C-4 from Adtek Engineering provided drawings and 6
inches of graded aggregate base (GAB), saw cutting, rebar, concrete, remove and disposal of
material. for the installation. . The contractor is to provide compacted graded aggregate base up
to 6 inches.

MEASUREMENT AND PAYMENT
This item will be paid on an each basis. The contractor is to provide all materials, labor, tools and
equipment necessary to install.

SECTION 3007: INSTALL ROOF DRAIN LEADER DETAIL 5 ON SHEET C-4:

GENERAL
The work shall be installed per detail 5 on C-4 from Adtek Engineering provided drawings and 6
inches of graded aggregate base (GAB), PVC piping (black), concrete, remove and disposal of
material. for the installation.. The contractor is to provide compacted graded aggregate base up
to 6 inches.

MEASUREMENT AND PAYMENT
This item will be paid on an each basis. The contractor is to provide all materials, labor, tools and
equipment necessary to install a new connection through the curb as well as remove the existing
connection.



ITEM 3008 “GUTTERBUDDY” OR APPROVED EQUAL INLET PROTECTION:

GENERAL
This item is for the protection of existing inlets to prevent sediment, debris and other pollutants
from entering the storm water systems during construction.

The work under this item shall be performed in accordance with manufacturers detail and
Specifications. This item includes the installation, maintenance and removal of silt fence
Necessary to construct the project in accordance with the mandatory sediment control
measures, as directed by the Project Engineer.

MEASUREMENT AND PAYMENT
“Gutterbuddy” or approved equal will be measured and paid for at the Contract Unit Price bid
per linear foot. The payment will be full compensation for material, labor, equipment, tools,
removal, maintenance, and incidentals necessary to complete the work,



SECTION 3009: RAISE AND/OR ADJUST UTILITY TOPS AND INLET THROATS TO MEET GRADE

GENERAL

This item is for adjustment of all curb inlets and utility lids to meet the new elevation as
directed by Project Engineer. The adjustments shall be in accordance with MDOT SHA
Standard Specifications for Construction and Materials.

DESCRIPTION

The work under this item shall include but not limited to the following:

1.
2.
3.

Remove the top and/or throat section as required.
Raise to the new elevation by use of rings for precast or brick for masonry structures.

Reset inlet tops for precast or brick up and pour new throats using SHA mix 3
concrete for masonry inlets to receive the existing top.

Care should be taken in the removal and handling of the exiting tops. Any careless
handling that creates damage shall be the responsibility of the contractor.

MEASURE AND PAYMENT

This item will not be measured, but shall be on an each basis. The Contractor Unit Price bid
on an each basis shall be full compensation for all work necessary to raise the existing inlets
and utility lids to meet the new grade and shall include all labor and material, equipment,
tools, rings, brick, motorcar, paint and all other incidental to the perform for the work.



SECTION 4001: FURNISH, INSTALL, MAINTAIN AND REMOVE SEDIMENT AND EROSION CONTROL:

DESCRIPTION

Apply erosion and sediment control measures to all disturbed areas throughout the life of the
project to control erosion and to minimize sedimentation, near inlets, in rivers, streams,
lakes, reservoirs, bays, and coastal waters. Implement the approved Erosion and Sediment
Control Plan and any approved modifications to the plan.

REFERENCE STANDARDS
MSHA (2008) Specifications Section 308
MCDPS Standards for Erosion and Sediment Control
2011 MDE Sediment and Erosion Control Manual Section H-6

MATERIALS
See MSHA (2008) Specifications Section 308.02 Materials.

SUBMITTALS

Provide submittals for all materials used for sediment control as shown on the plans.
QUALITY ASSURANCE

All sediment control measures shall be installed and maintained per latest MCDPS Standards
for Erosion and Sediment Control, the latest MDE/WMA/NRCS/MASCD Maryland Standards
and Specifications for Erosion and Sediment Control, and the MDE/WMA National pollution
Discharge Elimination System (NPDES) Notice of Intent (NOI) General Permit for construction
activities.

CONSTRUCTION

See MSHA (2008) Specifications Section 308.03 Construction.

A. Upon approval of the construction contract and issuance of the Notice to Proceed,
the City will approve the Contractor to stake out the Limits of Disturbance (LOD)
and then arrange a pre-construction meeting between Sediment Control Inspection
Staff, the General Contractor, appropriate City staff, and any other required county,
state or jurisdictional personnel.

1. The Contractor will be provided with copies of the Sediment Control Permit
and all other required permits at this time, and must keep a copy of each
permit on site at all times.

2. The Contractor shall not start any construction prior to this meeting.

3. Contractor shall review and understand Sequence of Construction and
present any concerns to The City prior to start of work.

B. Installation of sediment controls shall begin only after the Sediment Control
Inspector and The City has granted approval, and shall include any modifications to



the approved Sediment Control Plan that the Sediment Control Inspector has
required. Contractor is responsible for proper installation of all controls and
coordinate field adjustments to ensure functioning throughout construction.

C. All subsequent notifications for inspection and coordination with the Sediment
Inspector are the responsibility of the Contractor. Events requiring Sediment
Control inspection and approval include, but may not be limited to start of grading,
compliance with warning notices, lifting of stop work orders for violations, start of
temporary or permanent stabilization, removal of Sediment Control facilities, and
any other pertinent events noted in the plans or specifications.

D. Grading shall be accomplished throughout the entire project such that: existing
surface drainage pathways and existing pipe/culvert conveyance systems outside
of the LOD are not impacted; hazardous conditions are not created; erosive
conditions are not created outside of the LOD as a result of site work; and
uncontrolled sediment will not pass or collect into existing drainage systems and
their downstream tributaries.

E. The Contractor shall be aware of current onsite graded conditions and ensure that
sequence of site work and drainage area delineations comply with the approved
sediment control plans. The Contractor shall ensure all disturbed and unstabilized
drainage areas are properly conveyed to the sediment control device specified on
the approved sediment control plans. The Contractor shall identify offsite drainage
patterns and ensure LOD crossings of drainage paths are appropriately stabilized
and/or clean water conveyances around work areas are established during
construction.

F. Maintenance and repair of all sediment control facilities shall be the responsibility of
the Contractor. The Contractor shall inspect and properly maintain all sediment
control facilities at the end of each working day to ensure that the sediment control
device will not be overburdened by sediment- laden runoff during storm events. City
inspectors will also conduct regular inspections of the facilities and inform the
contractor of any required maintenance and/or repairs.

G. The Contractor is required to perform weekly inspections of all sediment controls on
the entire site as well as after every rain or snow event, as part of the MDE/WMA
NPDES NOI general permit requirements. All findings shall be documented on the
MDE inspection forms provided at the pre-construction meeting. The completed
inspection forms shall remain on-site at all times and be accessible to all who ask to
review these documents.

H. The City may require the Contractor to install additional sediment controls to improve
sediment removal without impacting the functioning of the approved Sediment
Control Plan. Examples of additional controls including installing a second row of
silt/super silt fence and installing erosion control matting to disturbed areas.

l. Dust and Airborne Contaminates Control: The Contractor shall provide water as
necessary to reduce airborne dust when directed by the City at no additional cost to
the City.

J. The Contractor shall ensure that all public and private roads used by construction
equipment are maintained in safe conditions and kept clean of sediment and debris.
Sediment shall be removed from truck tires via stabilized construction entrances, tire



wash racks, or by other acceptable methods before leaving the construction site.
Routine maintenance shall be performed on the roadways as necessary, including
sweeping, vacuuming, or other acceptable methods and as directed by The City

K. When washing construction equipment, rinse shall be directed towards approved-
sediment control devices. Rinse from equipment that is used to handle and
transport concrete shall be directed towards watertight concrete washout
structures per design criteria and details in Section H-6 of the 2011 MDE Sediment
and Erosion Control manual.

L. Removal of sediment control facilities:

4, Once the project has been completed, and all disturbed areas have been
stabilized as called for in the plans, the Contractor shall contact The City and
Sediment Control Inspector for approval to remove the sediment control
features. Note that seeded areas must have a visible stand of vegetation prior
to this inspection.

5. When permitted, the Contractor shall remove all sediment control features
and regrade such areas to proposed designed grades and seed and/or sod
them as required.

SECTION 5001: PREFORMED THERMOPLASTIC PAVEMENT MARKINGS: ARROW-WHITE:

GENERAL
Preformed Thermoplastic Pavement Markings, Arrows, and Text, shall be conducted in
accordance with Section 556 of the MDOT SHA Standard Specifications for Construction and
Materials, the Contract Documents and as specified herein.

MEASUREMENT AND PAYMENT
Replaced 556.04 Measurement and Payment in Section 556 of the MDOT SHA Standard
Specifications for Construction and Materials with the following:
The Payment will be full compensation for all pavement preparation, traffic control, furnishing
and placing of marking, testing and all material, labor, equipment, tools, and incidentals
necessary to complete the work.
Preformed Thermoplastic Pavement Marking Legends (letters and numbers) and Symbols
(Arrows and Text) will be measured and paid for at the Contract Unit Price bid per each as
specified in the Contract Documents.



SECTION 5002: 24 INCH WHITE SOLID PAVEMENT MARKING THERMOPLASTIC LINES:

GENERAL
Pavement Marking Paint Lines shall be conducted in accordance with Section 556 of the MDOT
SHA Standard Specifications for Construction and Materials, the Contract Documents and as
specified herein.

MEASUREMENT AND PAYMENT
Pavement Marking lines shall be measured and paid for at the Contract Unit Price per linear foot
as specified in Section 556 Of the MDOT SHA Standard Specifications for Construction and
Materials, the Contract Documents and as specified herein

SECTION 5003: 5 INCH WHITE DASHED OR SOLID PAVEMENT MARKING THERMOPLASTIC LINES:

GENERAL
Pavement marking paint lines shall be conducted in accordance with Section 556 of the MDOT
SHA Standard Specifications for Construction and Materials, the Contract Documents and as
specified herein.

MEASUREMENT AND PAYMENT
Pavement marking lines shall be measured and paid for at the Contract Unit Price per linear foot
as specified in Section 556 Of the MDOT SHA Standard Specifications for Construction and
Materials, the Contract Documents and as specified herein

SECTION 5004: 5 INCH YELLOW SOLID PAVEMENT MARKING THERMOPLASTIC LINES:

GENERAL
Pavement Thermoplastic Lines shall be conducted in accordance with Section 556 of the MDOT
SHA Standard Specifications for Construction and Materials, the Contract Documents and as
specified herein.

MEASUREMENT AND PAYMENT
Pavement Thermoplastic lines shall be measured and paid for at the Contract Unit Price per linear
foot as specified in Section 556 of the MDOT SHA Standard Specifications for Construction and
Materials, the Contract Documents and as specified herein






SECTION 5007: REMOVAL OF EXISTING PAVEMENT MARKINGS (LINEAR FOOT)
GENERAL
This item shall be conducted in accordance with Section 558 of the MDOT SHA Standard
Specifications for Construction and Materials, the Contract Documents and as specified herein.

CONSTRUCTION

Layout and apply all new pavement markings (temporary or permanent) for traffic shifts as
specified before removing any existing pavement markings.

558.03.01 Quality Control (QC). Refer to 549.03. Submit a Quality Control Plan (QCP) for approval
at least two weeks prior to the start of pavement marking removal. The QCP shall contain the
following:

(a) Location and quantity to be removed.

(b) Proposed method(s) of performing the work. Consider pavement conditions, types and
quantities of equipment to be used, manpower estimates, and time frame to complete the work
based on Maintenance of Traffic (MOT) restrictions.

(c) Protective shielding plan and containment system for dust and in case the markings contain
toxic materials.

MEASUREMENT AND PAYMENT

Payment will be full compensation for the removal of the markings, pavement clean up, test
strips, protective shielding, containment, disposal of marking material and pavement debris, and
for all material, labor, equipment, tools, and incidentals necessary to complete the work.
Removal of the existing pavement markings will be measured and paid for at the Contract unit
price for one or more of the following items: (a) Removal of Existing Pavement Marking Lines per
linear foot, any width.



SECTION 5008: REMOVAL OF EXISTING PAVEMENT MARKINGS (SYMBOLS, ARROWS AND
NUMBERS)

This item shall be conducted in accordance with Section 558 of the MDOT SHA Standard
Specifications for Construction and Materials, the Contract Documents and as specified herein.

CONSTRUCTION

Layout and apply all new pavement markings (temporary or permanent) for traffic shifts as
specified before removing any existing pavement markings.

558.03.01 Quality Control (QC). Refer to 549.03. Submit a Quality Control Plan (QCP) for approval
at least two weeks prior to the start of pavement marking removal. The QCP shall contain the
following:

(a) Location and quantity to be removed.

(b) Proposed method(s) of performing the work. Consider pavement conditions, types and
guantities of equipment to be used, manpower estimates, and time frame to complete the work
based on Maintenance of Traffic (MOT) restrictions.

(c) Protective shielding plan and containment system for dust and in case the markings contain
toxic materials.

MEASUREMENT AND PAYMENT

Payment will be full compensation for the removal of the markings, pavement clean up, test
strips, protective shielding, containment, disposal of marking material and pavement debris, and
for all material, labor, equipment, tools, and incidentals necessary to complete the work.
Removal of the existing pavement markings will be measured and paid for at the Contract unit
price for one or more of the following items: Removal of Existing Pavement Marking Letters,
Symbols, Arrows, and Numbers per each.



SECTION 5011: ROADWAY PATCH W/ MIX 6 CONCRETE

General

This item shall be conducted in accordance with Section 902 of the MDOT SHA Standard
Specifications for Construction and Materials, the Contract Documents and as specified herein.
This item is to backfill areas of the project needing a roadway patch only.

MEASUREMENT AND PAYMENT
This item shall be measured and paid for at the Contract Unit Price per cubic yard. The payment
will be full compensation for all concrete, excavation, all material, labor, equipment, tools and
incidentals necessary to complete the work.

SECTION 6001: REMOVE, DISPOSE, AND REPLACE BRICK PAVER SIDEWALK (AREAS WHERE
BRICK PAVERS ARE REMOVED AND INSTALLED IN THE SAME GENERAL AREA):

GENERAL
This item shall be installed to match the existing conditions. The contractor shall salvage all
existing brick pavers in good shape and reinstall as indicated in the contract documents. The
contractor shall take the utmost care in saving all existing pavers. The subgrade is 4 inches of
graded aggregate base (GAB), 1 inch paver sand base and compact subgrade.

DESCRIPTION
This item is for the removal and reconstruction of existing brick sidewalks in accordance with the
specifications, Montgomery County Department of Transportation standards and as directed by
the Engineer. The pavers shall be installed to prevent trip hazards and water ponding areas and
meet grades as shown on the drawings.

MEASUREMENT AND PAYMENT

This item shall be measured and paid for at the Contract Unit Price per square foot. The
excavation, and removal of the existing brick walk, the excavation, removal and disposal of offsite
of any excavated material necessary for the installation of the walk and walk forms shall not be
measured for payment and shall considered incidental to the Contract unit price paid for this
item. The contractor shall install all pavers that are in good shape where indicated in the contract
documents and salvage all remaining pavers on to a pallet for the City to collect. All pavers that
are not in good shape shall be discarded and disposed of and is incidental to this item.




ITEM 6002: FURNISH AND INSTALL CONCRETE CURB AND GUTTER (ALL TYPES)

GENERAL
This item shall be conducted in accordance with Section 602 of the “M.S.H.A. Standard
Specifications for Construction and Materials”, the Montgomery County Department of
Transportation Standard Details, the Contract Documents, and as specified herein.

DESCRIPTION
The work shall consist of the construction of concrete curb and gutter to match the existing line,
grade, and configuration in accordance with these specifications and/or as directed by the
Engineer.

The item shall also include, but not limited to:

1. Furnishing and placing M.S.H.A. Mix 3 concrete for new curb.

2. Finishing and curing of new curb and gutter.

3. No more than 145 linear feet of curb and gutter shall remain open at one time, but
not overnight. Backfilling and stabilization shall be completed to comply with this
limitation.

4. The use of a curb machine must be approved by the Project Engineer.

MEASUREMENT AND PAYMENT
This item shall be measured and paid for at the Contract Unit Price per linear foot installed. The
price includes all material, labor, tools, equipment and incidentals required to install curb and
gutter.



ITEM 6003: FURNISH AND INSTALL CONCRETE SIDEWALK, WHEELCHAIR RAMPS AND CONCRETE
SUBGRADE BELOW PAVERS

GENERAL
This item shall be conducted in accordance with Section 603 of the “M.S.H.A. Standard
Specifications for Construction and Materials”, the Contract Documents, and as specified herein.

DESCRIPTION
This item shall consist of the construction of concrete sidewalk and or wheel chair ramps to match
the existing line and grade in accordance with these specifications, and/or as directed by the
Engineer.

1. The furnishing and placing of M.S.H.A. concrete mix 3 for new work.

2. Finishing and curing of new sidewalk using water base cure seal.

3. Back filling, compacting and stabilizing, in kind, all disturbed areas resulting from
the sidewalkreplacement.

4. Alllabor and materials incidental to completing the work as described.

MEASUREMENT AND PAYMENT
This item shall be measured and paid for at the Contract Unit Price per square foot installed which
includes, all materials, labor, tools, equipment and incidentals to install.

ITEM 6004 : DETECTABLE WARNING SURFACES (INLAID, TYPE 1)

GENERAL
This item shall be conducted in accordance with and Section 611 of the “M.S.H.A. Standard
Specifications for Construction and Materials”, the Contract Documents and as specified herein.

Color: Yellow
DESCRIPTION

This item is for the installation of detectable warning surfaces inlaid meeting ADA requirements.

MEASUREMENT AND PAYMENT
This item shall be measured and paid for at the Contract Unit Price per square foot installed which
includes, all materials, labor, tools, equipment and incidentals to install.






ITEM 6006: FURNISH AND INSTALL, MC 111.02R (DETAIL 3, SHEET C-4 BY ADTEK)

GENERAL

This item shall be conducted in accordance with Section 603 of the “M.S.H.A. Standard
Specifications for Construction and Materials”, the Contract Documents, and as specified herein.

DESCRIPTION

This item shall consist of the construction of MC 11.02R per detail 3 on sheet C-4 as indicated on
the drawings included in the solicitation and provided that it meets ADA and consistent slope
with no ponding of water. Positive drainage must be maintained away from all buildings. Grading
in accordance with these specifications, and/or as directed by the Engineer.

The furnishing and placing of M.S.H.A. concrete mix 3 for new work. 4 inch depth,
Finishing and curing of sidewalk base using water base cure seal.

Back filling, compacting and stabilizing, in kind, all disturbed areas resulting from

the sidewalkreplacement.

All labor and materials incidental to completing the work as described.

Belden Pawnee Pavers

%" Bituminous setting bed

Adhesive coat-neoprene modified asphalt prime coat-low viscosity liquid asphalt

Expansion joints

Joint filler per detail

. Tack Coat per detail

. Dense graded aggregate subbase 4 inch depth

. Compacted subgrade

. Saw cut existing pavement

. Disposal of all materials except existing pavers to be salvaged and provided to the City

on pallets for pickup

. Superpave 4.75mm
. Curb and gutter not included in this item

MEASUREMENT AND PAYMENT

This item shall be measured and paid for at the Contract Unit Price per square foot installed which
includes, all materials, labor, tools, equipment and incidentals to install.



ITEM 6010: SEAL ALL CURB AND GUTTER AND ADJACENT SIDEWALK AS DIRECTED WITH OKON
W-1 WATERPROOFING OR APPROVED EQUAL

GENERAL
This item is for the application of OKON W-1 to all curb and gutter and adjacent sidewalks as
directed by the Engineer.

DESCRIPTION
This method of application shall be in accordance with the manufacturer’s recommendations.

MATERIAL
OKON W-1 shall be applied at the rate specified by the manufacturer and all material shall meet the
specifications as noted in these special provisions. All concrete where OKON W-1 is to be used shall be cured
with water base curing compound.

CONSTRUCTION REQUIREMENT

The surface of the concrete shall be cleaned to comply with the manufacturer’s specifications. The OKON W-1
sealer shall not be applied within six week of seal application or until such time that the cure seal has
dissipated to allow penetration of the OKON W-1 sealer.

MEASUREMENT AND PAYMENT
This method of measurement for this item shall be a lump sum price.. The Contract Unit Price bid shall be full
compensation for cleaning, furnishing the material and application of the sealer in accordance with the
manufacturer’s specification and this proposal.



ITEMS 8001, 8013-8016, 8019, 8023, 8027, 8029, 8030
SECTION 805 — ELECTRICAL CONDUIT AND FITTINGS
DESCRIPTION
Furnish and install electrical conduit and fittings.

805.01 MATERIALS

Portland Cement Concrete 902.10, Mix No. 6
Metallic Conduit and Fittings 921.07.01
Nonmetallic Conduit and Fittings 921.07.02
Flexible Conduit and Fittings 921.07.02
PVC Coated Metallic Conduit and Fittings 921.07.03

805.02 CONSTRUCTION

805.02.01 Bends. Unless otherwise specified, use manufactured bends or field bends to make changes
in direction. Maintain an 18 in. trade radius.

805.02.02 Connections. Make conduit runs with as few couplings as standard length will permit. Rigid
steel conduit connections shall be threaded. Paint field cut threads of galvanized conduit with approved
galvanizing repair paint prior to assembly. Connect nonmetallic conduit using a solvent welding process.
Use watertight cast ferrous compression type fittings for electrical metallic tubing (EMT).

805.02.03 Conduit Terminations. Use pull boxes or conduit bodies at conduit terminations. Conduits
terminating in cast iron junction boxes shall be threaded into hubs, with bonding screws furnished and
installed on the interior of the box. Conduits terminating in junction boxes without hubs shall be secured
with two lock nuts with an insulated grounding bushing installed. Conduits terminating at concrete
foundations, manholes, or hand holes shall be secured as specified in the Contract Documents. Cap all
ends of unused conduit.

805.02.04 Cleaning and Capping. Prior to installing conductors, remove all obstructions and debris by
pulling a mandrel type device though each conduit run and all fittings in the presence of the Engineer.
Cap conduit ends by using a manufactured cap or plug. Prior to the installation of wiring, remove
manufactured caps or plugs and install an insulated bonding bushing on galvanized rigid conduit; install
bell end fittings on PVC conduit.

805.02.05 Pull Wire. Install a pull wire or cord in all conduits left empty. Pull wire and cord shall be
corrosion resistant material with a breathing strength of at least 200 Ib.

805.02.06 Exposed Conduit. Exposed conduit runs shall be parallel or at right angles to walls, slabs,
girders, etc. Locate conduit to minimize accumulation of dirt and to provide accessibility for painting.
Attach conduit to steel, concrete, masonry, or timber using straps, clamps, or hangers of an approved type
made of stainless steel or galvanized malleable iron. Space the attachments as specified. When specified,
paint all exposed rigid steel conduit surfaces to match the color of adjacent material. Prepare all
galvanized surfaces as specified in Section 435 before the application of approved paint.

805.02.07 Expansion Joints. Where conduits cross expansion joints in the structure, or where otherwise



specified, use expansion fittings of a type that ensures electrical continuity across the joint.

805.02.08 Buried Conduit (Trenched). Conduits shall be sloped to drain and have a cover of at least 24
in.

805.02.09 Encased Conduit (Slotted or Trenched). Place the conduit accurately, and secure it rigidly to
maintain position during concrete placement.

805.03.10 Conduit Installation Under Existing Paved Areas (Bored). Do not cause any disturbance to the
existingroadway.

MEASUREMENT AND PAYMENT

The payment will be full compensation for all excavation, slot mix, backfill, encasement concrete, asphalt
mixes, paint, pull wires, and for all material, labor, equipment, tools, and incidentals necessary to
complete the work.

ITEM 8019:- 2 INCHES SCHEDULE 80 PVC ELECTRICAL CONDUIT, TRENCHED

ITEM: 8023 — 3 INCHES SCHEDULE 80 PVC ELECTRICAL CONDUIT TRENCHED

ITEM 8027: 4 INCHES SCHEDULE 80 PVC ELECTRICAL CONDUIT TRENCHED

ITEM 8029 4 INCHES SCHEDULE 80 PVC ELECTRICAL CONDUIT SLOTTED

ITEM 8030: 4 INCHES SCHEDULE 80 PVC ELECTRICAL CONDUIT 2N° CONDUIT IN SLOT OR TRENCH



ITEMS 8003, 8019, 8020, 8176,8177 HIGH DEFINITION IP BASED VIDEO TRAFFIC DETECTION
CAMERAS

DESCRIPTION. Furnish and install self-contained high definition (HD) Internet Protocol (IP) based video
detection cameras that monitor vehicles on a roadway via the integrated video sensor with embedded
camera-processor for analysis of color video images, and provide outputs to a traffic controller or similar
device, as well as streaming video over a common Ethernet connection, as specified in the Contract
Documents or as directed by the Engineer.

MATERIALS. Provide video traffic detection cameras, mounting hardware, cabinets, and all component
parts that meet the latest edition of the National Electrical Manufacturers Association (NEMA) Standards
and Underwriters Laboratory (UL), as applicable. Provide ISO 9002 and CE certified camera components.
Use the advertising date of this Contract to determine the date of the applicable standards.

If available, permanently engrave serial numbers and model numbers on all removable components and
hardware. Etch, Stamp or mold the serial number and model number. The use of adhesive backed labels is
not acceptable.

Features:

(a) Built-in IP based addressing with a unique Ethernet MAC address. No plug-in devices or
cards shall be necessary.

(b) Integrated high definition color camera with remote controllable zoom lens.
(c) Phase color input support for delay on red and extend on green on a detection zone basis.

(d) Web-server interface and network connection via standard RJ-45 Ethernet port through CAT 5, CAT
5E or CAT 6 Ethernet cable.

(e) Easy locking connector that allows technicians/installers to pull power cable either up or down a pole
without splicing

(I) Zoom configuration may be conducted at the cabinet or remotely over Ethernet.

(g) H.264 streaming video via any standard digital video player, with variable selectable bitrate.

(h) 16x9 video format which provides a wider field of view.

(i)  Tracking algorithm technology for increased detection accuracy.

Camera Hardware. Supply hardware that consists of a color video image processing camera a 3- wire
control & data transfer cable for signal control and streaming video image transfer and an

Administration installed communication manager interface panel.

Video Sensor. Provide video detection system including video sensor that integrates a high definition
camera with an embedded processor for analyzing the video and performing detection bundled into a

sealedenclosure.

(a) Camera andProcessor:



(1) Color CMOS imaging array

(2) Resolution: 720p minimum (1280 x 720 pixels)
(3) Optical Zoom: 10X minimum

(4) Focal Length: 3.8mm to 38mm

(5) Field of View: Horizontal: 7.6 to 67 degrees
(6) Field of View: Vertical: 4.3 to 37.7 degrees

(7) Sensitivity: 1.4 Lux

(8) Signal to Noise Ratio: Less than 50 dB

(9) Zoom must allow across-the-intersection detection objectives, including stop line and advanced
detection.

(10)Remotely control zoom from the traffic management center or local user maintenance via Ethernet.
It shall be possible to zoom the lens as required for setup and operation.

(11) Direct, real-time iris and shutter speed controlled by the integrated processor.

(12) Processor shall support H.264 video compression for streaming output with variable bitrate (100 to
5,000 Kbps).

(13) Image Format: 16x9
(b) Video Sensor Enclosure Assembly
(1) Camera and Processor Enclosure Rating: Sealed IP-67 enclosure

(2) Glass faceplate with Hydrophilic faceplate coating to shed water, reduce debris accumulation and
reduce maintenance.

(3) Thermostatically-controlled Indium Titanium Oxide (ITO) heater applied directly on the interior
surface to keep faceplate clear of condensation, snow, ice and frost.

(4) Adjustable aluminum visor.

(5) Integral sight to assist with aiming detector during setup.



(6)

(7)
(8)
(c)
(1)

(2)

(3)
(d)
(1)
(2)

(e)
(1)

(2)
(3)
(4)

(f)
(1)

(2)

(8)
(1)

(2)

Removable cap and cable strain relief to seal the power connector. Rear cap tethered to enclosure.
Rear cap shall be fastened to body of video sensor with single captive bolt. Rear car and enclosure
shall include gore breathers to equalize internal and external pressure.

Self supporting sensor on manufacturers mounting bracket.

Allow 360 degree field of view rotation without changing angle of visor.

Power and Communications

Power and communications including digital streaming video output and all data communications shall
be transmitted over the three-conductor power cable. Coaxial cable not required.

Termination of three-conductor cable shall be inside the rear cap of enclosure on a three- position,
removable terminal block. Each connector shall attach to the terminal block via a screw connection.

No supplemental surge suppression required outside the cabinet.
Environmental:

Temperature: -29° to+165°F

Relative Humidity: In accordance with TS2 standards

Dimensions:
Height: 7 inches

Width: 5.5 inches
Length: 22.5 inches
Weight: 6.5 lbs

Electrical:
Power Input: 89VAC to 265VAC, 60Hz or 50 Hz

Power Consumption: Typical 13W to 15W, Maximum 18W (with heaters on).

Regulatory:
FCC Part 15, Class A

ICES

(3) EN55022, EN55024, EN61000-6-1

(4) NEMA TS2-2003




Detection Zone Programming and Management Software. Placement of detection zones, management of
video sensors and configuration shall be by means of a portable laptop or desl«top computer using the
Windows 7 or 10 operating system, a keyboard, and a mouse. Software will communicate with the video
detection system via Ethernet.

(a) The PC monitor shall be able to show the detection zones superimposed on images of traffic scenes.

(b) Software will automatically determine all video sensors and communication management interface
panels available on the local network and populate a list of devices. The software will support
assignment of names to video sensors.

(c) User may zoom camera while viewing live video stream via management software.

(d) Calibration of distances in the field of view may be completed via management software.

(e) Software will provide a screen to monitor operation of a video sensor including high definition
(1280x720) pixel resolution. The monitoring screen will provide indications of detection in real-time by
changing the color of the detector. Software will provide the ability to monitor operation of the
intersection with a quad-view video stream from the communication manager interface panel.
Software will allow recording of a single video sensor or quad-view and the ability to save the file to

the PC.

(f) The mouse and keyboard shall be used to draw detection zones on the PC monitor. It shall be
possible to:

(1) Download detector configurations from the PC to the video sensor and communication manager
interface panel cabinet equipment.

(2) Retrieve the detector configuration that is currently running on a video sensor.

(3) Back up detector configurations by saving them to the PC fixed disl«<s or other removable media
storage.

(4) Read or import all settings from a previously saved configuration file for a video sensor or
communication manager interface panel

(g) The mouse and keyboard shall be able to:

(1) Edit previously defined detector configurations by altering size, shape or name.
(2) Adjust the detection zone size and placement.

(3) Add detectors for additional traffic applications.

(4) Reprogram the camera for different traffic applications, changes in installation site geometry, or
traffic rerouting.

(5) Perform the above upload, store, and retrieve functions for video snapshots of the video




Sensor cameras view.
(6) Place detection zones anywhere in the field of view.
(7) Setdesired color of detections in the on and off state.
(8) Assign each zone to detect vehicles, bicycles or both.

(9) Assign the same output to multiple zones such that the output will be on if any of the zones are
detecting a vehicle or bicycle.

(10) Assign a single zone to more than one output.
(11)Program at least 99 detection zones per video sensor.

Optimal Detection. Provide video detection camera that provides optimal detection of vehicle passage and
presence when the:

(a) Video sensor is installed on lighting arm or mast arm across the intersection for presence (stop line)
detection.

(b) Video sensor is located horizontally on a mast arm or luminaire arm in a level position and aligned with
the approaching lane.

(c) Video sensor is mounted between 18 feet and 30 feet above the roadway. Generally the high the
camera is mounted, the better the view and detection coverage.

(d) The distance to the farthest detection zone locations is not greater than 15 times the mounting height
of the video sensor.

(e) The deployment geometry provides an unobstructed view of each traveled lane where detection is
required. Although optimal detection may be obtained when the video sensor is mounted directly
above the traveled lanes, the video sensor shall not be required to be directly over the roadway.

(f) Thevideo sensor is able to view either approaching or receding traffic or both in the same field of view.
The preferred image camera orientation for optimal detection shall be to view approaching traffic since
there are more high contrast features on vehicles as viewed from the front rather than the rear.

(g) The video sensor, when placed at a mounting height that minimizes vehicle image occlusion, is able to
monitor a maximum of 7 traffic lanes when mounted at the roadside, or up to 8 lanes when mounted
in the center with four lanes on each side.

Count Detection Performance. Using a video sensor installed within the optimal viewing specifications for
count station traffic applications; the camera shall be able to accurately count vehicles, and store traffic

flow data in non-volatile memory for later retrieval and analysis, with:

(a) At least 98 percent accuracy under normal operating conditions (day and night).




(b) No additional hardware or software required.
(c) Atleast 93 percent accuracy under artifact conditions. Artifact conditions are combinations of weather
and lighting conditions that result from shadows, fog, rain, snow, etc. The volume count shall be:

(1) Accumulated for the entire roadway (all traveled lanes).

(2) Accumulated over time intervals that contain a minimum of one hundred (100) vehicles to ensure
statistical significance.

Demand Presence Detection Performance. Using a video sensor installed within the optimal
viewing specifications described above for intersection control traffic applications; the video sensor shall
be able to accurately provide demand presence detection.

(a) The demand presence accuracy shall be based on the ability to enable a protected turning movement
on an intersection stop line, when a demand exists.

(b) The probability of not detecting a vehicle for demand presence (stop line) shall be less than 1 percent
error under all operating conditions.

(c) The probability of falsely detecting a vehicle that is not there for demand presence (stop line) shall be
less than 3 percent error under all operating conditions.

(d) To ensure statistical significance, the demand presence accuracy and error shall be calculated over 24
hour time intervals that contain a minimum of 100 vehicles per lane.

(e) The calculation of the demand presence error shall not include turning movements where vehicles do
not pass through the presence detectors, or where they stop short or stop beyond the combined
detection zones.

Failsafe Mode. The video sensor will provide three failsafe options during optical contrast loss. The default
will be maximum recall. The video sensor may be configured to use minimum recall or fixed recall, which
is a user-defined number of seconds entered to hold acall, for failsafe mode.

The sensor continuously monitors the overall contrast in the video. If the overall contrast falls below the
preset level due to dirt on faceplate, extreme fog, severe glare or ice on faceplate, the sensor will enable
the chosen failsafe mode. After contrast is restored, the video sensor will exit failsafe mode.

The communication manager interface panel continuously monitors the connectivity status of the attached
video sensors. If any video sensor goes offline due to electrical failure or internal software failure, the
communication manager interface panel shall enable failsafe mode. Once the video sensor is back online,
the device will exit failsafe mode.

Speed Detection Performance. The video sensor shall accurately measure average (arithmetic mean) speed
of multiple vehicles with more than 97 percent accuracy under all operating conditions for approaching
and receding traffic.

(a) The average speed measurement will include a minimum of 100 vehicles in the sample to



ensure statistical significance.

(b) Optimal speed detection performance requires that camera location conform to the specifications
described for count station traffic applications with the exception that the camera must be higher than
30 feet.

(c) The video sensor will accurately measure individual vehicle speeds with more than 94 percent
accuracy under all operating conditions for vehicles approaching the camera (viewing the front end of
vehicles), and more than 90 percent accuracy for vehicles receding from the camera (viewing the rear

end of vehicles).

(d) These specifications will apply to vehicles that travel through both the count and speed detector pair
and will not include partial detection situations created by lane-changing maneuvers.

(e) To ensure statistical significance, the average speed accuracy and error will be calculated over time
intervals that contain a minimum of one hundred vehicles.

18-Gauge Camera-to-Cabinet Cable. The cable between the MVP and the cabinet interface shall consist of
three conductors 18 AWG, with an overall UV-resistant low density polyethylene jacket.

(a) Conductors.

(1) Three, 18 AWG, 19 strands of 30 gauge tin-plated copper conductor diameter .046”/.052”.
(2) Extruded polyethylene 200 conductor insulation, with nominal .030” wall thickness.

(3) Black, green, and white colors.

(b) Construction.

(1) Extruded black polyethylene jacket .040”/.050” wall thickness, UV-resistant.

(2) 0.330” -.354” maximum outside diameter.

(3) 600 volt (rms) rated.

(4) The cable shall be imprinted with the manufacturer’s part number, number of conductors, conductor
size, voltage rating, jacket material, and an indication that it is conduit rated.

Communication Manager Interface Panel. The video detection system will include an interface panel in the
traffic signal cabinet that manages communications between video sensors, the traffic management
center, a maintenance technical and the traffic signal controller. The communication manager interface
panel will be furnished and installed by the Administration. This section is for reference only.

The communication manager interface panel cabinet equipment shall provide connection points and
communicate directly with up to four (4) video sensors (cameras) and provide up to thirty-two

(32) inputs and sixty-four (64) outputs or up to sixteen (16) contact closure inputs and twenty-four

(24) contact closure outputs to a traffic signal controller.



The communication manager interface panel shall have the following features:

(a) Four (4) sets of three (3) electrical terminations for three-wire cables for power and broadband-over-
power communications for up to four (4) video sensors cameras.

(b) High-energy transient protection to electrically protect the communication manager interface panel
and connected video sensors.

(c) Predefined wire termination blocks for video sensor power and communication connections.
(d) A broadband-over-power transceiver that supports up to 70 to 90 Mbps inter-device communications.

A broadband-over-power transceiver that supports communication over a distance of at least 1,000
feet of cabling to the video sensor.

(e) Power switch for each video sensor.

(f) An LED for each video sensor indicating the state of power to the sensor.
(g) An LED for each video sensor indicating the status of communication.
(h) The option of using either 120/240 VAC 50/60 Hz power.

(1) Fuse protection using two SLO-BLO fuses.

(J) One (1) NEMA TS2 Type 1 compatible SDLC interface which consists of a 15-pin female metal shell D
sub-miniature type connector to support a standard NEMA TS2 or TEES SDLC cable to provide
communications between the communication manager interface panel andthe traffic signal controller
through the cabinet.

(k) Supports a protocol interface to SDLC capable traffic controllers (NEMA or TEES).
(1) Supports SDLC protocol including up to sixty-four (64) detector outputs and thirty-two (32) inputs.

(m) SDLC connection capable of being wired to an input/output card which supports wired 1/0 in cabinets
without an SDLC capable controller. Support at least twenty-four (24) outputs and sixteen (16) inputs
via the wired 1/O data communications link.

(n) Capability to connect and use both SDLC communications and communications to the wired 1/O card
simultaneously.

(o) 10/100/1000M Ethernet RJ-45 port for connection to traffic management center. Provide a
communication manager interface panel which will proxy all network requests that aiive on the traffic
management center connection to avoid unwanted network traffic from reaching the broadband-over-
power network between the communication manager interface panel and the video sensors. A single
IP addressed will be used for all communications through the traffic management center connection
to the video detection system.



(p)
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(1)

(s)

Local user maintenance communications will be via a 10/100/1000M Ethernet RJ-45 port to connect
the technician at the cabinet to the video detection system for maintenance purposes. A single IP
addressed will be used for all communications through the local user maintenance connection to the
video detection system. The local user maintenance port shall support DHCP to automatically assign
an IP address to a maintenance user computer, if desired.

802.11g WiFi access point to allow wireless connection to the video detection system at the cabinet
for setup and maintenance purposes. The WiFi access point communicates to the video detection
system through a single IP address and must support DHCP to automatically assign an IP address to a
maintenance user computer, if desired. The WiFi access point consists of a dipole omnidirectional
antenna. WiFi access point equipped with a momentary on/off switch. After a period of inactivity, the
WiFi access point will turn itself off. An LED will indicate the status of the WiFi access point. The WiFi
access point shall have the ability to operate simultaneously with the RJ-45 Ethernet ports for traffic
management center and local user maintenance communications.

Two (2) USB 2.0 ports. USB ports capable of running software to reinstall system and application
software from a USB memory stick without removal of the communication manager interface panel.

Environmental:

(1) Temperature: -29° to+165°F

(2) Relative Humidity: 0-95% non-condensing

(®)

Dimensions:

(1) Height: 2.5 inches

(2) Width: 7 inches

(3) Length: 11 inches

(4) Weight: 2.0lbs

(u) Electrical:

(1) Power Input: 85VAC to 265VAC, 60Hz or 50 Hz

(2) Power Consumption: Minimum of 15W typical without sensors; 75W typicals with 4 video sensors;

140W maximum

(v) Video Output:

(1) Digital Streaming: H.264 720p, 30 fps

(2) Variable bitrate selectable (100 to 5,000 Kbps)

(w) Regulatory:



(1) FCCPart 15, Class A

(2) ICES

(3) EN55022, EN55024, EN61000-6-1

(4) NEMA TS2-2003
Wired Input / Output (I/0O) Card. The video detection system will support an optional wired 1/O card that
communicates with the communication manager interface panel for real-time detection states and other
I/0 to the traffic signal controller. The wired 1/O card may reside in a standard detector rac1< or shelf mount
enclosure with power module. The wired I/O card will be furnished and installed by the Administration.

This section is for reference only.

The wired I/0 card will provide up to sixteen (16) contact closure inputs and twenty-four (24) contact
closure outputs to a traffic signal controller.

The wired 1/0 card shall have the following features:

(a) Comply with form factor and electrical characteristics to plug directly into a NEMA type Cor D
detector racl< or Caltrans TEES input file.

(b) Occupy two slots of the detector rack.
(c) Provide four (4) detector outputs on the rear-edge connector.

(d) Provide a front connector which allows up to sixteen (16) contact closure inputs and twenty- four
(24) contact closure outputs to a traffic signal controller.

(e) Afront panel LED for each of the sixteen (16) contact closure inputs and twenty-four (24) contact
closure outputs to indicate the state of each detector.

(f) Supports optional expansion cards inother slots. Each expansion card supports four (4)
outputs to the back edge of the card.

(g) Optional harness for connection to input files or Cl, C4, CH and C12 ports to support Type 170 or Type
2070 controllers.

(h) Hot swappable card.

(i) DB-44 pin connector that may connect the I/O harness from the cabinet to the wired 1/O card
including sixteen (16) inputs and twenty-four (24) outputs.

(j) DB-9 pin collector to provide connection to communication manager interface panel.
(k) Environmental:

(1) Temperature: -29° to+165°F



(2) Relative Humidity: 0-95% non-condensing

(I) Dimensions:

(1) Height: 4.5inches

(2) Width: 2.3 inches

(3) Length: 6.9 inches excluding handle

(4) Weight: 0.5 lbs

(m)Electrical:

(1) Power Input: 10.8 VDC minimum; 26.5 VDC maximum

(2) Power Consumption: 50ma per channel

(n) Video Output:

(1) Digital Streaming: H.264 720p, 30 fps

(2) Variable bitrate selectable (100 to 5,000 Kbps)

(o) Regulatory:

(1) FCC Part 15, Class A

(2) ICES

(3) EN55022, EN55024, EN61000-6-1

(4) NEMA TS2-2003

CONSTRUCTION. Provide video detection cameras that consist of an HD IP based video camera and a 3-
conductor power cable that carries both power to the camera, and video and data signals back to
Administration installed video detection communication manager interface equipment in the controller
cabinet. The video detection communication manager interface equipment installed in the cabinet permits
direct communication to the traffic signal controller using the industry standard EIA-485 synchronous data
link (SDLC) or to contact-closure hardwired devices. A 10/100/1000 Ethernet connection and the industry
standard TCP/IP communications protocol allow connection to Ethernet/IP based networks.

Mounting Hardware. Supply mounting hardware capable of securely mounting the camera to the camera
support and mounting the camera support securely to the structure. Provide mounting hardware capable
of mounting the camera to a vertical, horizontal or angled structure in accordance with Maryland SHA

Typical details. Provide a 60” vertical extension pipe when installing on a mast arms unless otherwise
specified by the Contract Documents or as directed by the Engineer.



Installation and Training. The supplier of the video detection camera shall supervise the installation and
testing of the video detection camera and any optional computer equipment.

Warranty, Maintenance and Support. The video detection camera shall be warranted by its supplier for a
minimum of 3 years.

Documentation. The equipment supplier shall deliver a CD or USB drive containing operating manuals,
service manuals, and maintenance instructions for the video traffic detection camera being supplied to the
city at Engineering Services 800 Rabbitt Road, Gaithersburg, MD 20878.

MEASUREMENT AND PAYMENT. HD IP Based Video Traffic Detection Camera and Any Length Lead-In Cable
and the HD IP-Based Video Detection Communication Manager Interface Panel, wired input/output card
(if specified) and all other cabinet equipment will be measured and paid for at the contract unit price per
each. The payment will be full compensation for furnishing and installing the video traffic detection
camera, equipment specified, all mounting hardware including camera support to structure, up to 60”
vertical extension pipe, 3 conductor cable from the camera to the controller cabinet, labor, and all
incidentals necessary to complete this work.






ITEM 8007 — 5> EXTENSION TUBE

DESCRIPTION
Furnish and install 5° extension tube.

MATERIALS

Furnish and install 5° extension tube (to be painted semi gloss black Federal number 27038).
All required hardware for mast arm mounting.

CONSTRUCTION
AB.0512 Stellar Clamp Kit,
Cable kit Stainless Cable Mount
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MEASUREMENT AND PAYMENT

Extension tubes will be measured and paid foratthe contract unit price pereach forthe pertinent extension
tube. The payment will be full compensation for all material, labor, equipment, tools and incidentals
necessary to complete the work.



ITEMS 8008
SECTION 801 — CONCRETE FOUNDATIONS
801.01 DESCRIPTION
Construct concrete foundations for installing traffic signals, pedestrian signals highway lighting, and signs.

801.02 MATERIALS

Curing Materials 902.07

Portland Cement Concrete 902.10, Mix No.3
Corrugated Metal Pipe Section 905
Reinforcement Steel Section 908
Anchor Bolts 909.08

Conduit 950.10
Galvanizing for Hardware A153

801.03 CONSTRUCTION

801.03.01 Excavation. Excavate to the dimensions specified. Ensure that all excavation world is
inspected and approved before proceeding withconstruction.

801.03.02 Galvanized parts that have been cut or chipped to bare metal shall be repaired according to
A780.

801.03.03 Concrete Placement. Place concrete against undisturbed earth wherever possible. However,
where the existing ground shows a tendency to cave in or otherwise will not retain its shape during or
after excavation provide, install, and leave in place a corrugated steel pipe.

Mix, place, and test concrete as specified in Section 420. Construct footings, including reinforcement and
bolt circle data, as specified in the Contract Documents and in conformance with the approved worl<ing
drawings. Use suitable and accurately placed templates to set the anchor bolts plumb. Leave the
templates in place until the concrete attains initial set.

Apply a level trowel finish to the top of the foundation. Apply a liquid membrane forming compound to
all exposed surfaces.

801.03.04 Unusual Soil Conditions. When unexpected subsurface conditions are encountered, modify
the excavation depth as directed. If rock or boulders cannot be removed by ordinary means, remove them
to the levels and dimensions specified, or to a depth necessary to obtain the required stability.

801.03.05 Backfill. Use material that is free of topsoil, organic, frozen, and other undesirable materials.
Keep spaces to be backfilled free of trash. Clean the space before placing backfill. Use suitable material
from the excavation or other sources conforming to Section 204. Place in layers not more than 8 in. loose
thickness. Use mechanical or vibratory compaction equipment to obtain at least 92 percent of maximum
density at a moisture content within 2 percent of the optimum according to T 180, Method C.

801.04 MEASUREMENT AND PAYMENT



Concrete foundations for installing traffic signals, highway lighting, and signs will be measured and paid
for all items as one lump sum payment. The payment will be full compensation for all concrete,
excavation, corrugated metal pipe or forms, reinforcement steel, anchor bolts, backfill, and for all material,
labor, equipment, tools, and incidentals necessary to complete the work.






ITEM 8011 FURNISH AND INSTALL SIGNS 0-5 SQUARE FEET

813.01  DESCRIPTION

Furnish and install signs as specified.

813.02 MATERIALS

Sign Panel Supports and Hardware 909.07, 921.05, 921.06, 950.04, A123, A153, and A709

Reflective and Nonreflective
Sheeting 950.03

Sign Materials 950.08

Hardware shall be stainless steel. The Administration will not supply traffic signal related signs and their
mounting hardware for span wire, mast arm, and signal pole mounted applications.

813.03 CONSTRUCTION

Use demountable copy or direct applied copy on extruded aluminum. Use direct applied or silk screen
copy on sheet aluminum.

The signs will be inspected after sign installation is complete. If specular reflection is apparent on any sign,
reposition the sign as directed.

Inspect each new sign location to determine if clearing is required to provide for good sight distance.
Complete all clearing and disposal as specified in Section 101. Remove any tree limbs protruding within
the limits of clearing as specified in Section 712. The limits of clearing for each location will be as specified.



Use the following minimum thickness for fabricated sheet aluminum signs.

Longest Dimension of Sheet Sign Minimum Thickness
in. in.
<12 0.040
12+ to 24 0.063
24+ to 36 0.080
36+to 48 0.100
> 48 0.125

Install sheeting according to the manufacturer’s recommendations. Repair/replace defects in
workmanship according to the manufacturer’s recommendation.

MEASUREMENT AND PAYMENT

813.03.01 Signs will be measured and paid for at the Contract unit price per on an each basis. The
payment will be full compensation for all material, labor, equipment, tools, and incidentals necessary to
complete the work.



ITEMS 8012 SECTION 804 — GROUNDING
804.01 DESCRIPTION
Furnishandinstallgrounding systems.
804.02 MATERIALS

Ground Wireand Rods 950.06.04
804.03  CONSTRUCTION

The grounding system shall conform to the latest editions of the NEC and NESC. Grounding of overhead
communication cable and messenger cable attached to a utility company owned pole shall also conform
to the utility company’s requirements.

804.03.01 Equipment Grounding System. This system shall consist of the ground wire, electrically
continuous metallic conduit system, span wire, steel poles, grounding conductors, communications cable
steel spans, ground rods, steel span wire back guying, steel span wire pole to pole guying, and steel span
wire slack spans and terminations.

Grounding for overhead communications cable shall be to all of the following when present: at the
telephone and CATV cables support span wires, at the ground wire of a multigrounded system, at the
neutral wire of amultigrounded system, and at the ground of a secondary circuit with approved span wire
grounding clamps. Grounding to the overhead communication cable support span at utility company
owned poles shall be with avise type body clamp equipped with jaws having teeth to pierce the insulation,
without stripping the jaclcet on the overhead communications cable span wire, and operated by a single
hexagonal head bolt.

804.03.02 Grounding Conductors. Furnish and install grounding conductors of the size and type
specified.

804.03.03 Ground Rods. Install ground rods as specified. Measure the ground resistance of each rod
before connecting the rod to the grounding conductor. If the measured resistance exceeds 25 ohms,
exothermically weld a 10 ft extension rod to the top of the lust rod and drive to its full depth. Measure
the earth resistance again. If it still exceeds 25 ohms, contact the Engineer for instructions.

Where rock is encountered and acceptable earth grounds cannot be accomplished by driving as described
above, the Engineer may direct the use of a grounding grid. In a grounding grid, direct buried rods are
exothermically welded end to end to bond lighting standards and structures in continuous series to some
point where an acceptable earth ground can be obtained.

804.03.04 Continuity. Maintain continuity of the equipment grounding system throughout the project.

804.03.05 Terminations. Connection to equipment grounding system shall be made with suitable lugs at
all grounding bushings specified in Section 805, and at the ground lugs in lighting structure access holes or
in a breakaway base. Make connections to ground rods as specified in the Contract Documents.
Connections to neutral grounding systems shall be made with lugs as specified in Section 805.

Overhead communication cable shall be made with connectors installed at the first attachment on a utility
company owned pole in the following method: at the last attachment on the pole; at every fifth



attachment between thefirst and last attachment onthe pole; at each attachment where power, CATV, and
telephone cables continue onto differing poles; at each attachment where power, CATV, and telephone
cables converge onto the same pole; at attachments on poles equal to 1/4 mile or more; and at where
more than one separate attachment or guy is on the same pole. Grounding connectors shall be installed
to the overhead communications cable, to the telephone and CATV cables support span wires when
present, tothe ground wire of amultigrounded system, tothe neutral wire of amultigrounded system, and
tothe ground of asecondary circuit. The ground wire between clamps shall be stapled every 12 in.

804.03.06 Testing. Section 820.

804.04 MEASUREMENT AND PAYMENT
Ground Rods will be measured and paid for at the Contract unit price per each 10 ft length. The payment
will be full compensation for lugs and welding, excavation, backfill, and for all material, labor, equipment,
tools, and incidentals necessary to complete the world.
Ground wire will be considered incidental for this item.

ITEM 8130

SECTION811—ELECTRICALHANDHOLES,MANHOLES, PULL AND JUNCTION
BOXES

811.01 DESCRIPTION
Furnish and install electrical hand holes, manholes, pull and junction boxes.
811.02 MATERIALS

811.02.01 Hand holes (8130)

No. 57 Coarse Aggregate 901.01

Portland Cement Concrete 902.10, MixNo. 2
Brick 903.02

Bolts A276, Type 304
Frames and Covers AISC 1020 Steel
Precast Concrete M 199

811.02.02 Manholes

No. 57Coarse Aggregate 901.01
Reinforced ConcretePipe Section 905
CastlronManhole Covers 909.04
Polyethylene (PE) 921.09
PrecastConcrete M 199

811.02.03 Pull and Junction Boxes

Steel Plate 909.02



Castiron 909.04
811.03 CONSTRUCTION

811.03.01 Hand Holes and Manholes. Install hand holes and manholes flush to drain with the finished
grade. Mix, place, and test concrete as specified in Section 420. Install aggregate drain as specified.
Excavate and backfill as specified in Section 809. When installing hand holes and manholes in sidewalks,
remove and reinstall the sidewalk to the nearest joint. Fill or patch spaces between conduit and the hand
hole and manhole wall with concrete or other sealer asdirected.

Set hand hole and manhole frames in a mortar or concrete bed as shown in the Contract Documents.

811.03.02 Pull and Junction Boxes. The conduit entrance shall have a hub or boss of sufficient
thickness that five full threads of the conduit engage the threaded holes in the box.

811.04 MEASUREMENT AND PAYMENT

Electrical Hand Holes, Manholes, Pull and Junction Boxes will be measured and paid for at the Contract
unit price per each unless otherwise specified in the Contract Documents. The payment will be full
compensation for all excavation, aggregate drain, concrete, bolts, bricks, pipes, backfill, sealer, frames
and covers, and for all material, labor, equipment, tools, and incidentals necessary to complete the work.






ITEM 8127 — FURNISH & INSTALL SPLICE CABINET POLE MOUNTED

DESCRIPTION

Furnish and install pole mounted splice boxes as specified in the Contract Documents or as directed by the
Engineer

MATERIALS

Splice Cabinet with associated equipment and foundation.
CONSTRUCTION
General. Design splice boxes to be used as a pole mounted or pedestal mounted splice cabinet for metallic
communication cables. Shelves, back panels, or mounting rails are not required. Provide splice boxes equivalent
to Chatham model SM161412. Provide two sets of mounting hardware equivalent to Chatham Technologies part
No. 231638.

Dimensions: Splice boxes shall be 16 in. high, 14 in. wide and 12 in deep.

Supports: provide internal supports at the rear top and bottom to affix the pole mounting hardware. Drill the
supports to accept the mounting hardware.

Finish: The splice boxes shall be of natural unpainted aluminum, and all external hardware shall match this
appearance. All hardware shall be rust proof.

Vents. Provide screened vent in the bottom of the splice box. Offset the vent from the center of the cabinet to
allow for mounting on a pedestal pole.

Doors: Doors shall be a signal piece design with a single continuous hinge on the right side, when viewed from
the front. Reinforce doors with runners to prevent flexing.

Locks: Each door shall have lock constructed of brass with a swing away cover. The door shall lock
automatically, without use of a key, when closed. Tow standard Maryland keys shall be provided with each
splice cabinet. Keys shall be compatible with those used by Montgomery County, Maryland.

Gasketing: Provide a weather tight, permanent gasket around the door opening. The gasket shall be closed cell
neoprene, and attached with contact cement. The mating surface of the gasket shall be lubricated with silicone

spray to prevent sticking.

Hinges: Bolt hinges to the cabinet. Hinges, pins, and bolts shall be made from stainless steel. The hinge shall
have a fixed pin, % in. in diameter. Hinges shall be on the right side.

MEASUREMENT AND PAYMENT

Pole mounted splice boxes shall be measured and paid for at the contract unit price per each. The payment will
be full compensation for the box, doors, mounting hardware, locks, drilling of mounting hole, and for all



hardware, material, labor and incidentals necessary to complete the work.



ITEM 8143 — RELOCATE EXISTING TRAFFIC SIGNAL HEAD

DESCRIPTION
Relocate existing traffic signal head from existing mast arm to new mast arm.
MATERIALS
Not applicable.
CONSTRUCTION

Relocate existing traffic signal head on existing mast arm and wire as shown on diagram.

MEASUREMENT AND PAYMENT

The payment will be full compensation for relocating traffic signal head from existing mast arm including
associated hardware. “Jumper” cable will be paid lump sum.



ITEMS 8162 REMOVAL OF SIGNAL HANDBOX

DESCRIPTION

Removal of existing signal handbox

MATERIALS
Backfill area surrounding handbox per the area round it. If in sidewalk, replace entire
square panel of concrete, if in soil backfill with suitable fill, if in pavement, backfill to
match existing pavement section.

CONSTRUCTION

Remove handbox and backfill as directed by the engineer.

MEASUREMENT AND PAYMENT

Payment will be full compensation all material, labor, equipment, tools, and incidentals necessary to complete
the work. Disposal costs and backfill are included in the cost of the item.



ITEMS 8181 FURNISH AND INSTALL BACK PLATES
814.01 DESCRIPTION
Furnish and install vehicle traffic control signal head back plates no matter what size.
814.02 MATERIALS
Traffic Signal Head Back Plates
814.03 CONSTRUCTION

Install signal back plates on existing signal heads.

MEASUREMENT AND PAYMENT

Payment will be full compensation all material, labor, equipment, tools, and incidentals necessary to
complete the work.



ITEMS 8025 FURNISH AND INSTALL PEDESTRIAN TRAFFIC CONTROL SIGNAL HEADS
814.04 DESCRIPTION
Furnish and install pedestrian traffic control signal heads (all sizes).
814.05 MATERIALS
Pedestrian traffic control signal heads
814.06 CONSTRUCTION

Aiming. Aim signal heads to be visible in conformance with the minimum requirements of the MdMUTCD.

MEASUREMENT AND PAYMENT

The payment will be full compensation for all material, labor, equipment, tools, and incidentals necessary
to complete the work.



ITEMS 8029, 8030, 8031 SECTION 810 — ELECTRICAL CABLE, WIRE, AND CONNECTORS
810.01 DESCRIPTION

Furnish and install loop detector wires and leads, electrical cable, cable ducts, wire, micro-loop probe sets,
communication cable, and associated connectors.

810.02  MATERIALS

Sealer for Loop Detector 911.06

Conduit 950.10

Electrical Cable and Wire 950.06

Communication Cable 950.06.08

Cable and Wire Connectors 950.14

Micro-Loop Probe Referto Contract Documents.

810.03 CONSTRUCTION

All conductors shall be copper. Unless specified, no cable splicing will be permitted. When specified, lighting
cable splices and loop detector lead in cable splices will be permitted only in pull and junction boxes, manholes,
and hand holes. Do not install cable until the entire related raceway, including manhole, hand hole, and
foundation system is in place. Provide 6 ft of cable slack, neatly tied, coiled, and positioned in the bottom of
manholes, hand holes, and cabinets. Provide 8 in. drip loops at all overhead entrance points into structures.
Install insulated spade type terminal ends on all wiring placed on terminal blocks.

810.03.01 Direct Burial Cable. Install to the depth of cover specified. Install backfill as specified in
801.03.05.

810.03.02 Cable in Conduits. Install by method in a manner to prevent harmful stretching of the conductor,
injury to the insulation, or damage to the other protective covering. Seal the ends of all cables until ready for
connection. When installing more than one wire or cable in a single duct or conduit, pull them into the conduit
by hand or power winch with the use of cable grips or pulling eyes. Pulling tension shall be governed by
recommended standard procedures for straight pulls or bends. Use a lubricant compatible with the cable
insulation.

810.03.03 Preassembled Cable Duct. Prior to installation, unwind the cable duct while moving the reel
alongside and parallel to the trench. Do not pull cable duct off areel located in a stationary position. Install the
cable using acable grip inamanner that will not stress or damage conductors, insulation, or sheath wall.

After backfilling, demonstrate that the conductors move freely within the duct by pulling the conductors out
at least 2 ft. Pulling tensions shall conform to 810.03.02. Then pull the cable back to its original position.
Completely seal cable duct ends using a waterproof removable sealing compound, a molded plastic device, or
a rubber device.

810.03.04 Cable in Lighting Structures. Support the cable at each luminaire with a suitable clamp as an
integral part of the luminaire or adevice approved by the Engineer for the application.

810.03.05 Identification Tags. Furnish and install circuit wiring identification tags in all manholes, hand holes,



junction boxes, and control cabinet and service pedestals. Use a nylon self- clinching type nonconductive band
with an adequate sized tab for labeling. Markeach band using 1/4 in. minimum lettering dies, engraving device,
or other approved permanent marking process. Indicate the circuit number, the terminal block position for
loop detector cables, and the traffic signal phase for all other signal cables.

810.03.06 Loop Detector Wire and Loop Detector Lead-in. Prior to the installation of loop wires, the saw cut
area shall be dry and free of saw cut debris. Twist the loop detector wire five turns per foot from the loop itself
to the terminal point. Use a blunt instrument to seat the loop detector wire at the bottom of the saw cut.
Splice the loop detector wire to theloop detector lead- in as specified.

810.03.07 Grounding Wire. Section 804.

810.03.08 Connector Kits. Furnish and install connector hits as required for the types of cables specified in
the Contract Documents and in conformance with the manufacturer’s recommendations.

810.03.09 Micro-Loop Probes. Furnish and install Micro-loop probe sets as specified. Terminate all leads in
the controller cabinet.

MEASUREMENT AND PAYMENT

The payment will be full compensation for all overhead communication cable attachments, trench excavation,
backfill, and for all material, labor, equipment, tools, and incidentals necessary to complete the world.

810.04.01 Electrical Cable, Cable Ducts, Loop Detector Wire, Loop Detector Lead-in Cable, Grounding Wire,
and Communication Cable will be measured and paid for at the Contract unit price per linear foot for the type
and sizes specified.

810.04.02 Connector Hits will be measured and paid for at the Contract unit price per each type.

810.04.03 Micro-Loop Probe Sets will be measured and paid for at the Contract unit price per each set. The
payment will be full compensation for all sealant, PVC conduit, hole drilling, installation of lead-in cable, and for
all material, labor, equipment, tools, and incidentals necessary to complete the work.

Saw cuts for loop detector wire and micro-loop probe sets will be measured and paid for as specified in
815.04.



ITEM 8037 REMOVE, SALVAGE AND/OR DISPOSE OF EXISTING SIGNAL EQUIPMENT

DESCRIPTION. Remove, salvage and/or dispose of existing traffic signal infrastructure including but not limited
to existing signal structures and all attached equipment, handholes, foundations, cables, conduits, breakaway
base support system, ground wire, and ground rods as shown in the contract documents and/or as directed by
the field engineer within the project limits.

MATERIALS. Not applicable.
CONSTRUCTION. Remove concrete foundations and place backfill as specified in 822.03.01.

Make all existing cable safe in conformance with the appropriate electrical codes. If removing duct cable,
underground conduit, ground wire, etc., backfill as specified in 809.03.

Remove existing manholes and handhole as specified in 207.03.01. Place backfill as specified in 822.03.01.

MEASUREMENT AND PAYMENT. Remove, salvage and/or Dispose of Existing traffic signal
Infrastructure willnotbe measured but will be paid foratthe Contract lump sum price. The payment will
be full compensation for the removal and disposal of existing infrastructure including but not limited
to existing signal structures and all attached equipment, handholes, foundations, cables, conduits,
breakaway base support system, ground wire, ground rods, excavation, backfill, transportationand all
materials, labor, equipment and incidentals necessary to complete the work as indicated on contract
documents and/or as directed by the field engineer within the project limits



ITEMS 8198 FURNISH AND INSTALL PEDESTRIAN TRAFFIC CONTROL SIGNAL HEADS

DESCRIPTION.
Furnish and install self-contained LED pedestrian countdown signals, as specified in the Contract
Documents or as directed by the Engineer.

MATERIALS.

Provide LED pedestrian signals and all component parts that meet the latest edition of the National
Electrical Manufacturers Association (NEMA) Standards and Underwriters Laboratory (UL), as applicable.
In addition, LED pedestrian countdown signals shall meet the requirements set forth in the most recent,
formally-adopted version of the specification titled “Pedestrian Traffic Control Signal Indications (PTCSI)
— Part 2: Light Emitting Diode (LED) Pedestrian Traffic Signal Modules,” published by the Institute for
Transportation Engineers (ITE). All LED pedestrian countdown signals shall be certified by the
manufacturer to meet or exceed all requirements of that specification over their entire 5 year warranty
period. If available, permanently engrave serial numbers and model numbers, on all removable
components and hardware. The serial number and model number shall be etched, stamped, molded, or
attached using metallic self- adhesive labels. The use of adhesive backed paper labels is not acceptable.

CONSTRUCTION
LED Countdown Signal Modules.

(a) LED countdown modules shall fit into existing 16 in. traffic signal housings built to PTCSI standards without
modification to the housing.

(b) The LED countdown module shall be a single, self-contained device, not requiring on-site assembly for
installation into existing traffic signal housing.

(c) Design the assembly of the LED countdown module to assure all internal components are adequately
supported to withstand mechanical shock and vibration from high winds and other sources.

(d) Thesignal module shall be protected bya 'Z4in. thick non-glare UVtreated polycarbonate face lens.

(e) The signal shall have 2 individual sets of wires for electrical connections. One set for the hand/man section
and another for the countdown section. Each set shall be made of three secured, color coded (blue, red,
white), 36 in. long, 600V, 16 AWG jacketed wires, rated for service at +I05°C.

Environmental.

(a) TheLED countdownmodule shall beratedforuseintheambient operating temperature range of -40°C (-40°F)
to +74°C (+I65°F).

(b) Completely seal the LED countdown module against dust and moisture intrusion per the requirementsof
NEMA Standard 250 — 1991 sections 4.7.2.1 and 4.7.3.2 for type 4 enclosures to protect all internal
components.

Chromaticity.
(a) The measured chromaticity coordinates for the white wall<ing Person and the Portland Orange Hand and
Digits shall conform to the chromaticity requirements of section 8.04 and figure 1 of the PTCSI standard.



(b) The chromaticity measurements shall remain unchanged over the input line voltage range of 80 VAC to 135
VAC.

Display.

(a) The LED countdown signal module shall consist of a double overlay message combining the symbols of aHand
and walking Person and two “7 segment” digits forming the time display.

(b) Arrange the Pedestrian icon LEDs to form solid icon symbols. The shape of the symbols shall conform to the
standard symbols for pedestrian signals.

(c) Distribute the LED's evenly in each Pedestrian icon. The distance between each LED shall be evenly spaced.

(d) The Hand/Person symbols shall be at least 10 in. high and 6.5 in. wide and shall incorporate sufficient LED’s
to assure adequate luminous intensity.

(e) The countdown digits shall be at least 9 in. high and shall be made of 2 rows of at least 144 LED's.

(I) Provide Portland Orange LED's shall be of the latest Alln GaP technology and the white LED's of the latest In
GaN technology.

(g) Interconnect the individual LED light sources so that a catastrophic failure of a single LED will result in a total
loss of not more than 3 LED's or 5 percent of the signal light output.

Drive circuitry.

(a) The LED drive current shall be regulated to compensate for line voltage fluctuations over the range of 80VAC
to 135 VAC. The luminous output shall not vary more than 1 percent over the voltage range and shall not
be perceptible to the human eye.

(b) The drive circuitry shall include voltage surge protection to withstand high-repetition noise transients and
low-repetition high-energy transients asstatedinsection 2.1.6, NEMAStandard TS-2, 1992.

(c) Theon-board circuitry shallmeet FCCtitle 47, Sub-Part B, Section 15i‘egulations concerning the emission of
electronic noise.

(d) The circuitry shall ensure compatibility and proper triggering and operation of load switches and conflict
monitors in signal controllers currently in use by the procuring traffic authority.

(e) The countdown signal shall not be activated by input signals under 80 VAC.

(I) The “countdown” portion of the signal shall have a high “off state” input impedance to ensure it does not
prevent the conflict monitor from detecting an open load failure on the pedestrian signals. The input
impedance of the countdown signalshallbesuchasto produce aload switch leakage voltage above 25 VAC to

the conflict monitor for up to 4 units per channel.

(g) The countdown signal drive circuitry shall not suffer any damage when subjected to defective load switches
providing a half wave signal output.

(h) Typical power consumption of the countdown display shall not exceed 5 watts with a power factor greater



than 90 percent.
Countdown Function.
(a) The countdown module shall be compatible with all types of traffic controllers.

(b) The countdown timer module shall have a micro-processor capable of recording its own time when
connected to a traffic controller.

(c) When connected, the module shall blank out the display during the initial cycle while it records the
countdown time using the Walk & D/Walk signal indications.

(d) The display of the number of remaining seconds shall begin only at the beginning of the pedestrian change
interval.

(1) After the countdown displays “zero,” the display shall remain dark until the beginning of the next
countdown.

(2) The countdown pedestrian signal shall display the number of seconds remaining until the termination
of the pedestrian change interval.

(3) Countdown displays shall not be used during the walk interval, nor during the yellow change interval
of a concurrent vehicular phase.

(e) The countdown timer module shall continuously monitor the traffic controller forany changes to the
pedestrian phase time and re-program itself automatically if needed.

(f)The countdown module shall register the time for the wallsand clearance intervals individually and shall begin
counting down from the start of the clearance time or the sum of both interval times if selected.

(g) Ifthe walk interval is pre-empted (emergency vehicle), the countdown module shall skip the remaining walk
timeand beginthe cleai’ance interval countdown toreach Oat the same timeas the flashing hand becomes
solid.

(h) Ifthe clearance interval is pre-empted (train), the countdown module shall skip the remaining clearance time
and reach 0 at the same time as the flashing hand becomes solid.

(1) Inthe cycle following a pre-eruption call, the signal shall display the correct time and not be affected by the
reduced previous cycle. The countdown shall always reach 0 at the same time as the flashing hand becomes
solid.

(j) When the flashing hand becomes solid, the module will display “0” for one second and then blank-out.

(k) The countdown timer shall be capable of timing 2 consecutive complete pedestrian cycles outputted by the
traffic controller (no steady hand signal between cycles).

(I) The countdown module shall have an internal conflict monitor preventing any possible conflicts between
the Hand/Person signal indications and the time display. It shall be impossible for the countdown to display
any time during a solid hand indication.



(m)The countdown module shall have accessible dip-switches for the following user selectable options:
(1) Display 0 during stand-by.
(2) Turn on all LEDs for testing
(3) "Coordinated" mode, (displays clearance time only)

(4) Disable countdown display.
(n) The LED module shall have aremovable plug onthe rear of the unit to allow for easy access to dip switches.

(0) If the pedestrian change interval is interrupted or shortened as a part of a transition into a preemption
sequence, the countdown pedestrian signal display shall be discontinued and go dark immediately upon
activation of the preemption transition.

Housing. Countdown Pedestrian Signals shall have a single piece cast aluminum case housing, a lens, and a single
piece cast aluminum swing down door frame.

(a) The maximum overall dimension of the signal shall be 18.5 in. Wx 18.75in. Hx9in. D. (470 x476 x 229 mm),
including the visor and hinges. The distance between the mounting surfaces of the upper and the lower
openings shall be 15.75" (400 mm).

(b) The case shall be one piece corrosion resistant aluminum alloy die casting, complete with integrally cast
top, bottom, sides and back.

(1) Fourintegrally cast hinge lug pairs, two atthe top and two at the bottom of each case, shall be provided
for operation of the swing down door.

(2) When properly mated to other pedestrian signal components and mounting hardware, the case shall
provide a dustproof and weatherproof enclosure and shall provide for easy access to and replacement
of all components.

(3) The case shall be mounted via upper and lower openings, suitable for either post top or bracket
mounting. The openings shallaccommodate standard 1.5" (39 ruin) pipe brackets. Thebottom opening of
the case shall have a shui’lock boss integrally molded into the case. The dimension of the shurlock boss
shall be:

Outside diameter 2.625 in. (667 mm)

Inside diameter 1.969 in. (50 mm) Number of
teeth 72

Angle of teeth 90°

Depth of teeth 5/64 in. (2 mm)

A shurlock boss of the same dimensions shall be an option for the top opening of the case. The radial
angular grooves of the shurlock boss when used with the shurlock fittings shall provide positive

positioning of the entire signal to eliminate rotation or misalignment of the signal.

(c) Thedoorframe shall be aone piece corrosion resistant aluminum alloy die casting, complete with two hinge



lugs cast at the bottom and two latch slots cast at the top of each door.
(1) The door shall be attached to the case by means of two Type 304 stainless steel spring pins.

(2) Twostainless steel hinged bolts with captive stainless steel wingnuts and washers shall be attached to the
case with the rise of stainless steel spring pins.

(3) Latching or unlatching of the door shall require no tools.

Warranty. Manufacturers shall provide a written warranty with the following minimum provisions:

@ LED countdown signal modules shall be replaced, repaired or purchase value refunded if the module fails to

function as intended due to workmanship or material defects within the first 60 months from the date of
delivery.

(b) LED countdown signal modules which exhibit luminous intensities less than the minimum specified values
within the first 60 months of the date of delivery shall be replaced, repaired or purchase value refunded.

Compatibility Testing:

The LED Pedestrian Countdown Signal manufacturer shall certify that their equipment meets the Load
Switch and Signal Conflict Monitor Compatibility testing requirements found in the most recent, formally-
adopted version of the specification titled “Pedestrian Traffic Control Signal Indications — Part 2: Light

Emitting Diode (LED) Pedestrian Traffic Signal Modules,” published by the Institute for Transportation
Engineers (ITE).

MEASUREMENT AND PAYMENT.

LED Pedestrian Countdown Pedestrian Signals will be measured and paid for at the contract unit price
each. The payment will be full compensation for furnishing and installing the signals, LED modules,
equipment specified, all mounting hardware, labor, and incidentals necessary to complete this work.
Video Traffic Detection Systems will be measured and paid for at the contract unit price each. The
payment will be full compensation for furnishing and installing the all cables, labor, and incidentals
necessary to complete this work.



ITEMS 8199 FURNISH AND INSTALL SIGNAL HEADS
DESCRIPTION:

Furnish and install aluminum and polycarbonate 8 in and 12 in vehicle traffic control signal heads and
hardware with LED Green, Yellow, and Red indications, as specified in the Contract Documents or as
directed by the Engineer.

MATERIALS
LED Traffic Signal Modules:

All Red and Green Traffic Signals
COMAR 14.26.03

(LED) Certification of compliance with
Maryland Energy Efficiency Standards

MEASUREMENT AND PAYMENT

Aluminum and Polycarbonate LED Signal Heads will be measured and paid for at the contract price per each
section of signal head type and size as specified in the Contract Documents. The LED Signal heads will have
the LED module fitted in the housing assembly. The payment will be full compensation for the housing LED
signal module, and mounting hardware, assembly, and for all material, labor, equipment, tools, and
incidentals necessary to complete the work.



Special provisions

SPECIAL PROVISIONS

1.1 In case of any damage to utilities by the Contractor, either above or below ground, the Contractor must
restore such utilities to a condition equal to that which existed before the damage was done, by repairing,
rebuilding, or otherwise restoring as may be directed, and at the Contractor’s entire cost and expense.

1.2 The Contractor must take into consideration when preparing their bid, any relocation or installation by the
utility companies which may be necessary in areas within, or adjacent to, the limits of this Contract. No
additional compensation will be allowed the Contractor for work interruptions, changes in construction
sequences, changes in methods of handling excavation and drainage, and changes in types of equipment used,
made necessary by others performing work within, or adjacent to, the limits of this Contract. The number of
working days as stated in this Contract includes working days needed for utility adjustments and no extension of
time will be granted for delays caused by utility adjustments.

1.3 All expenses likely to be incurred by the Contractor as a result of working around and protecting utilities,
aswellascooperating withthe owners of the same during the relocating of such facilities, willnotbe measuredor
compensated for under any stipulated pay item. All associated costs and delays to the Contractor must be
included in the Contract unit prices bid for otheritems.

1.4 The following list, but not limited to, is of the utility companies serving in the area within the limits of the
Contract. It must be the Contractor's responsibility to notify these utilities and coordinate his construction
operations with them to avoid unnecessary delays.

- Washington Gas Company
- Potomac Electric Power Company (PEPCO)
- Washington Suburban Sanitary
Commission
- Verizon Telephone Company Comcast/Xfinity.
- Montgomery County Fiber
- Fibernet
- RCN
- SPRINT
- AT&T

FOR LOCATIONS OF UTILITIES CALL “MISS UTILITY” 1-800-257-7777 24 HOURS A DAY 48 HOURS IN ADVANCE OF
ANY WORK.

FOR LOCATIONS OF EXISTING TRAFFIC SIGNAL EQUIPMENT, CALL MONTGOMERY COUNTY’S
TRANSPORTATION MANAGEMENT SECTION AT 240-777-2100 72 HOURS IN ADVANCE OF ANY WORK.

2. GUARANTEE.

The Contractor must keep in good order and repair for a period of thirty (30) days from the date of completion
of the work, all work done under the Contract. If, in the judgment of the Engineer, repairs or renewals become
necessary, said repairs must be promptly made by the Contractor, with any soft, inferior or defective work
replaced by good and acceptable materials, and all necessary work done to put the improvement in first class
condition. If the Contractor does not, within ten (10) days after notification from the Engineer, signify his
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intention in writing to do such necessary work as stipulated above, then the Engineer may proceed with the
work and deduct the cost thereof from the money retained on account of the Contract, as herein before
provided.

3. PAYMENTS

Payments will be made for items that have been installed. Mobilization and demobilization is included in the
unit pricing of each item.

4. IMPLIED WORK

All incidental work required by the drawings or specifications, for which no payment is specifically provided,
any work or materials not therein specified which are required to complete the work and which may fairly be
implied as included in the Contract and which the Engineer must judge to do so included, must be done or
furnished by the Contractor without extra compensation.

5. INJURY TO PROPERTY

In case any direct or indirect damage is done to public or private property by or because of the work, or in
consequence of any act or omission on the part of the Contractor, the Contractor’'s employees or agents, the
Contractor must, at his own cost, restore such property to a condition similar or equal to that existing before
such damage was done, by repairing, rebuilding, or otherwise restoring, as may be required by the Engineer,
or must make good such damage in a satisfactory manner; and in case of failure on the part of the Contractor
to promptly so restore or make good such damage, the Engineer may upon 48 hours written notice, proceed
to repair, rebuild, or otherwise restore such property as may be necessary, and cost thereof will be deducted
from any monies due or to become due the Contractor under the Contract; or the Chief Administration Officer
may deduct from any monies due the Contractor a sum sufficient, in the reimburse the owners of the property
so damaged.

6. DECISIONS AND EXPLANATIONS BY ENGINEER

The Engineer must decide any and all questions which may arise as to the quality and acceptability of materials
furnished and work performed and as to the manner of performance and rate of progress of the work and must
decide all questions which may arise as to the interpretations of any or all Plans relating to the work and of the
specifications, and all questions, as to the acceptable fulfillment of the Contract on the part of the Contractor; and
the Engineer must determine the amount and quantity of the several kinds of work performed and materials
which are to be paid for under the Contract, and such decision and estimate must be final and conclusive, and
such estimate, in case any questions must arise, must be a conditions precedent to the right of the Contractor to
receive any money due under the Contract. Any doubt as to the meaning of or any obscurity as to the wording of
the specifications and Contract or the intent of the Plans, and all directions and explanations requisite or
necessary to complete, explain or make definite any of the provisions of the specifications, Contract, or Plans and
to give them due effect, will be interpreted by the Engineer. The decision of the Engineer will be final.

If there is a discrepancy between the special provisions and the bid specification item, the bid specifications will
take precedence.

7. CHANGE ORDERS/ADDITIONAL WORK

The contractor must submit change orders in advance of performing the work. The City will make a
determination if the work is covered in the contract or if a contract modification is necessary and approved.

8. SPECIAL PROVISION#5 MAINTENANCE OF TRAFFIC DIRECTIONS
1.1 Maintenance of Traffic (MOT) is required of allwork.
Maintenance of Traffic is not a separate pay item; it must be incidental to other items in the
Contract. (The exception is limited access interstate highways, where a separate pay item is
established.)



1.2

1.3

1.4

1.5

Work Times

Work performed under this Contract must normally be done between sunrise and sunset. No
workinvolving lane closure, or other roadway occupation that reduces traffic capacity, must be
performed betweenthe hours of 6:30t09:00 AM, and 15:30 to 18:30 PM, of any week day. Full
traffic carrying capacity must be restored at the end of each work day. It is noted that the City’s
website posts all events and holidays and the area for work will not be available during these
times, unless approved by the engineer in advance. After hours work, the contractor must
obtain necessary noise waivers to work outside the standard time periods.

Work Week

No work must be permitted (in or out of the travel way), on Saturdays, Sundays, or County
Holidays, or events, except as specifically authorized by the Engineer. When critical or
emergency workrequiresimmediate execution, prior verbal consent to work on the otherwise
prohibited days may be requested of the Engineer by the Contractor.

Arrowboard
An electrically-operated flashing arrowboard must be used for every lane closure of more than
fifteen (15) minutes duration. Additionally, all Contractor vehicles stopped in the travel way
must have four- way flashers, AND prominently mounted yellow strobe lights. This
requirement includes line and pole trucks.

General Traffic Control Requirements

1.5.1 Each phase of construction, including the follow-up patching operations mustbe
provided appropriate work zone traffic control.

1.5.2 The Contractor must refer to the MSHA and County typical TCP drawings to select the
appropriate work zone traffic controls for each phase of construction. The Contractor is
responsible for preparing
TCP's for situations not covered by the attached typicals and must secure the approval of
the Engineer prior to implementation. The Engineer has the authority to select which
TCP is to be used and to modify the TCP if deemed necessary. The inspector has the
authority to order the Contractor to stop work and vacate the public right-of-way if the
TCP is not compliedwith.

1.5.3 Aroadclosureorsidewalk closure must notbegranted under this Contract. Requestsfor
road/sidewalk closures must be made through the normal permit process.

1.5.4 Access must be maintained to all driveways unless permission for closure is granted by
the property owner/manager. However, accessibility for emergency vehicles must be
maintained atall times.

1.5.5 Pavement excavation must be limited to a maximum of half the roadway surface at any time.

1.5.6 No hazardous materials or equipment must be stored within publicright-of-way.

5.6.6.No materials or equipment must be stored on the roadway surface or sidewalk during
non-work periods. All stored materials and equipment must be set back at least 2"
behind the curb

5.6.6.2along a closed section of roadway at least 6' from the edge of an open section of

roadway. 5.6.6.3Excavated materials must be stored on the furthest side of the roadway from

moving traffic whenever possible.

1.5.7 All excavation(s) in the roadway must be paved to level grade or plated prior to the end
of any days work and the roadway reopened to its full cross-section. "STEEL PLATES
AHEAD" signs must be placedapproximately 250feetinadvanceofanysteelplates.Plated
excavations willremain plated until paving of the final surfaces.

1.5.8 Ifitisnecessarytorestrict parkingtofacilitate the permits work activity, the Contractor
should contact the appropriate County Police Station for temporary parking
prohibitions.



1.5.9 Allexisting traffic control devices that must be removed must be replaced in their proper
location prior to the completion of the project. Cost forthe replacement and/or repair of
devices damaged as aresult of the project must be assessed to the Contractor.

ALL TRAFFIC CONTROL DEVICES MUST CONFORM TO THE MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES.

1.6  Specific Traffic Control Requirements.
1.6.1 Maintenance of Traffic
1.6.1.1 Two-way traffic must be maintained at all times, using flaggers to control alternating
directions if necessary.
1.6.1.2 Flaggers must be used with traffic operating one direction at a time.
1.6.1.3 Flaggers must be used at the direction of the Engineer. Flaggers must use STOP/SLOW
paddles to
direct traffic.
1.6.1.4 Radio communication must be required between flaggers at the discretion of the
Engineer or under the following conditions:
1.6.1.4.1 If the flaggers cannot see each other.
1.6.1.4.2 If the lane closure exceeds 200 feet.
1.6.1.5 Atleast one 10' travel lane must be available for traffic at all times.
Provision must be made for safe maintenance of pedestrian and bicycle traffic, subject to approval
of the County Inspector.
1.6.2 Installation of Traffic Control Devices
1.6.2.1 Signage, traffic drums, traffic cones, and arrow panels must be placed in accordance with the
appropriate
TCP.

1.6.2.2 Allsigns, traffic drums and cones must be fully reflectorized with high intensity, reflective
sheeting as per the MUTCD for improved visibility during inclement weather and
nighttime visibility.

1.6.2.3 Allwarningsigns, unless otherwise specified, mustbeaminimum of 48" by 48", black
symbolorlegend on orange background and diamond shaped.
1.6.2.4 Flashing arrow panels must be used at the beginning of any lane closure.
1.6.2.5 Reflectorized traffic drums must be placed on the traffic side of any excavation and at the
ends of trenches in intervals not to exceed 10 feet.
1.6.2.6 Allwarning signs not applicable to the actual situation must either be removed or
covered during non- applicable periods.
1.6.2.7 TheContractor mustcontacttheTrafficManagement Centerat(240)777-2100priorto
performing work activities which will seriously construct traffic flow and capacity.
1.6.3 Traffic Control Devices
The Contractor must obtain and be familiar with Montgomery County Department of Public
Works & Transportation’ “Work Zone Traffic Control Standards”, dated January 2002 or latest
edition, and any subsequent revisions thereto. The Contractor must also obtain the Maryland
State Highway Administrations’ “Work Zone Traffic Control Typical”, dated March 1997 or
latest edition, and any subsequent revisions thereto. It must be the Contractor’s responsibility
to apply the appropriate typical drawing, depending on whether workistaking place onaState
or County roadway. Any questions as to which typical is appropriate must be referred to the
Engineer.

2. SPECIAL PROVISION #6 -INSTALL SPLICE CABINETS

DESCRIPTION



This work must consist of installing County supplied splice cabinets for the purpose of splicing
communication cable at locations indicated on the Plans and in accordance with these Special Provisions,
or as indicated by the Engineer. This work must include the installation of specified cabinet, properly
grounded, in place, fully operational onanew orexisting pole.

2.1  Construction Methods
2.1.1 All work performed must be in accordance with the Plan and Typical Sheets.

2.2 Method of Measurement
2.2.1 Installed splice cabinet will be measured by each type, erected in place as shown on the Plans.
2.2.2 Risers, weather heads, conduits, foundations and pedestals, as necessary, will be paid for
separately.

2.3 Basis of Payment
2.3.1 Installed splice cabinet accepted, and measured as provided above, will be
paidforatthe Contract unitprice for: INSTALL SPLICE CABINET, POLE OR POST
MOUNTED - EACH
Which must be full compensation for furnishing and installing materials, equipment, labor
and incidentals necessary to complete the work as specified.

3. SPECIAL PROVISION #7- FURNISH AND INSTALL VOICE-GRADE COMMUNICATIONS CABLE
DESCRIPTION

Thisitem mustconsistoffurnishingandinstallingvoice-grade, twisted-pairstelephone-typecommunications
cableofthe size and type as shown on the Plans and as specified in these Special Provisions, or as directed
by the Engineer, in underground conduit, conduit risers, and overhead, complete with all necessary
hardware as required.

3.1 Materials
3.1.1 Self-Supporting Voice-Grade Communication Cable (22 AWG):
3.1.1.1 Cable supplied under this item must be "Figure Eight" type self-supporting cable with
integral messenger cable. The cable must meet all applicable requirements of IMSA
Specification #60-4 19( )91. It must be polyethylene insulated, polyethylene jacketed,
copper shielded, and jelly filled as per the IMSA Specification. The number of twisted
pairs of #22 AWG, insulated, solid copper conductors must be as specified on the Plans.
Note Every 10th pole, top of riser, and 'Dead End' must be properly grounded
3.1.2  Underground Duct Voice-Grade Communication Cable (22 AWG):
3.1.2.1 Cable supplied under this item must meet all applicable requirements of IMSA
Specification #60-2 19( )91. It must be polyethylene insulated, polyethylene jacketed,
copper shielded, and jelly filled as per the IMSA Specification. The number of twisted
pairs of #22 AWG, insulated, solid copper conductors must be as specified on the
Plans.

3.2 Supporting Hardware:

3.2.1 Standardtelecommunicationindustry, non-corroding hardware must be used toattach the
cable to utility or other poles for overhead installation. Cable suspension clamps must be
designed for "Figure Eight" cable, must have a "J-hook" for installation convenience and
must include a thru-bolt of the size and length required by the utility company. The
suspension clamp must be appropriate tothe "turning angle" of the cable at that point of
the installation, including the use of comer suspension clamps where necessary. Dead
ends must be used asnecessary.



3.3 Electrical Conduit:

3.3.1

Where required, all conduit supplied must be in accordance with the Specifications.

3.4 Certification

3.4.1

The Engineer reserves the right to require the Contractor to provide certification that the
cable to be supplied will meet the above specifications, or to provide catalog cuts or other
literature, prior to furnishing the cable.

3.5 Construction Methods

3.5.1
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Communication cable must beinstalled where,andinthe mannerindicated onthePlans, or
asdirected by the Engineer. Disconnecting and splicing of interconnect cable must be
performed by Montgomery County Forces. The contractor must runtheinterconnect cable
intothe base of each cabinet and properly tag the cable.

Underground:

Overhead:

Usually, communication cable will be installed underground, in polyvinyl chloride electrical conduit.
Where permitted,anoverheadinstallationmaybeused, usingtheself-supporting cable intended for
such installation.

3.5.3.1 Where shown onthePlans, overhead communications cable must beinstalled on wood

poles. Cables must be attached to utility poles by means of standard hardware as
shown on the Plans and in accordance with the requirements of the owner.

3.5.3.2 Attachments to utility poles must be made a minimum of ten (10) feet below primary

electrical cables or other facilities carrying 750 volts or more. A minimum vertical
clearance of eighteen (18) feet above Interstate highway roadway traversed by
overhead communicationscablemustbemaintained.

3.5.3.3 Vertical cable runs mounted on the outside of poles must be installed in risers as

specified in the Plans.

3.5.3.4 Where shown onthe Plans, communications cable may be installed overhead between

aninterconnect cabinetandacontroller cabinetviaexisting strain poles andsignal span
wire. Thelocationsinvolved are shown on the Plans.

3.5.3.5 Thecablesspecifiedinl.1and1.2above maybeusedwith eitherlowvoltagetelephone-
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levelsignals or may beused with 115 VAC interconnection circuits.
Splices: Splices in communications cable must be made only at terminal blocks in cabinets.
No splices must be allowed in pull boxes or anywhere overhead. Generally, County Forces
must be responsible for splicing of communication cable.
Connection: Communications cable must be properly connected at the controller
cabinets, sampling equipment cabinetsandinterconnect cabinets, forcorrectandaccurate
transmission of databetweenthese points.

3.5.5.1 Weather service heads must be used wherever the cable directly enters a strain pole

or a vertical conduit run.

3.5.5.2 Drip loops of at least eight (8) inches must be provided at all overhead entrance points

such as strain poles and vertical conduits.

3.5.5.3 Slack must be provided at pull boxes, splice boxes, interconnect cabinets, controller

cabinets, and other junction points. Ten (10) feet of cable slack must be provided,
neatly coiled-off, tied and positioned in the bottom of the enclosure.

3.5.5.4 All electrical cable installed in conduit must be drawn in place free from electrical or

mechanical injury. When a lubricating agent is needed, a wire-pulling compound
compatible with the cable insulation must be used.

3.6 Method of Payment



3.6.1 Communications cable, of the type and size specified will be measured by the linear foot of
cable actually furnished and installed completely in place and accepted. Each cable size
must constitute a separate pay item, where indicated.

Note that electrical conduit and steel span wire are listed elsewhere as separate pay items.

3.7 Basis of Payment

3.7.1 Communicationscable measured asprovided above and accepted will be paidforatthe unit
price bid per linear foot for:

7.7.1.1. FURNISH AND INSTALL 6/12/50 PAIR TELEMETRY CABLE, SELF-SUPPORTING
JELLY FILLED (OVERHEAD) - LINEAR FOOT

7.1.1.2 FURNISH AND INSTALL 6/12/50 PAIR TELEMETRY CABLE, JELLY FILLED
(UNDERGROUND) - LINEAR FOOT

Such payment must be full compensation for furnishing all material, labor, equipment, and
incidentals necessary, and furnishing and installing communication cable and completing the

work as specified. Installation of back-guys associated with installation of overhead
communication cablemustbeaseparate pay item.

4. SPECIAL PROVISION #8- FURNISH AND INSTALL ELECTRICAL CONDUIT — RISER

DESCRIPTION

Thiswork must consist of furnishingand placing electrical conduit of the typesandsizesatlocations shown
onthePlans in accordance with these Specifications.

4.1 Materials

4.1.1 All material supplied must comply with the requirements in 805.02 of the Standard
Specifications for Construction and Materials

4.2 Construction Methods
4.2.1 Conduit riser will be placed as shown on The Plans and typicalsheet.

4.3 Method of Measurement

4.3.1 Electrical conduit of the type and size specified will be measured by the linear foot by method
of installation along the center line of the conduit from end to end.

4.4 Basis of Payment

44.1 Acceptedquantities ofelectrical conduit, measured asprovided above, will be paidforatthe
Contract unitprice for:

ELECTRICAL CONDUIT - RISER - LINEAR FOOT

Whichmustbefullcompensationforfurnishingallmaterials, equipment, labor,andincidentals
requiredto complete type of work as specified.

5. SPECIAL PROVISION #9 - AERIAL ELECTRIC LINES (750 Volts or More)

5.1 The Contractor must be aware that State law requires that a 10-foot radial clearance must be
maintained for all construction equipment and materialsinrelationtoelectric linescarrying 750

voltsormore. Because the State law is more stringent than the Federal laws, the State law must
be considered the minimal distance.

5.2 The Contractor mustalsobeaware of,and comply with, all other Federal, State, County, and
Locallawsand regulations, in accordance with G.P.-7.01.



11.0 SPECIAL PROVISION # 11 - FURNISH AND INSTALL OPTICAL FIBER

CABLE DESCRIPTION

This item must consist of furnishing and installing fiber optic-type communications cable of the sizeand type
asspecified in the bid item or as directed by the Engineer. It covers the requirements for fiber optic cables
intended for aerial installation either by attachment to a support strand or by an integrated self-supporting
arrangement, for underground application by placement in a duct, or for buried installations by trenching,
direct plowing, and directional or pneumatic boring.

111 Materials

This specification covers the requirements for the supply of fiber optic cables of the
following description. Cables must consist of up to 216 optical fibers, must be duct,
plenum or lashing installed and either outside or indoor (plenum) rated as specified, all
dielectric with no metal strength members. An outer strength member of aramid yarn
(Kevlar orequal) must be used. The outer sheath ofthecable mustbe medium (shouldbe
high) density black Polyethylene. Cables with loose tube buffer design must contain a
central strength member of Fiberglass EpoxyRod.

11.2 Per —Item

The general specifications for each type of cable are presented below. The estimated
quantity, type, number of buffer tubes, number of optical fibers per tube, and the
amount of cable per reel must be as specified onthe quotation sheetsinthisinvitation for
bids. The actual amount of cable per reel, both in feet and meters, must be marked on
each cable reel with a waterproof marker. (See section 7 of these specifications)

11.3  Ribbon Optical Cables
11.3.1 Cable supplied under this item must consist of Ribbon optical containing 12-strand

11.3.2

11.3.3

ribbons with protective core tube, conforming to international standards ITU-T G.652.D
and Telcordia G-20.

Ribbons cable must be comprised of All Dielectric (AD) material and gel-free cable design
incorporating dry, water-blocking elements.

Ribbon Cable must have marking in permanent white characters with manufacturer name,
monthandyear of manufacture, number of optical fibers.

11.3.4 Thenumberoftubesandthe number of optical fibers

pertube must be: 48-strand, ribbon, outdoor cable
216-strand, ribbon, outdoor cable

11.4  Loose Tube Optical Cables

Cable supplied under this item must consist of Acrylate coated optical fibers loosely
placed in a gel-filledthermoplastic tube. Thefibers(twothrough twelve pertube) mustbe
individually color-coded within a tube. A central strength member of Fiber Glass Epoxy
Rod must be surrounded by from one to twelve color-coded tubes. The tubes must be
wrapped with a Polyester binder, followed by an inner jacket of high density
polyethylene encased in abraid of aramid yarn (Kevlar or equal) outer strength member.
An outer jacket of high density polyethylene must be applied overall. This cable must
be intended forlashed installation. The number of tubes and the number of optical fibers
per tube must be as listed below:

144 Fiber cable must have 12 loose tubes with 12

fibers pertube 96 Fiber cable must have 8 loose

tubes with 12 fibers pertube 48 Fiber cable must

have 4 loose tubes with 12 fibers per tube. 24

Fiber cable must have 2 loose tubes with 12



fibers pertube. 12 Fiber cable must have 2 loose
tubes with 6 fibers per tube.
6 Fiber cable must have 1 loose tube with 6 fibers per tube.

11.5 Plenum Multiple Application Optical Cable
Cable supplied under this item must consist of tight buffer design optical fibers individually

protected with a flame-retardant inner jacket. Cables containing more than sixteen individual
fibers must be made into subgroups; each protected by a flame-retardant inner jacket. The
plenum construction of the cables must be in accordance with Section 770-51 of the National

Electric Code, UL Subject 910.

11.6  Plenum Breakout Cables
Cable supplied under this item must consist of tight buffer design optical fibers concentrically
surrounded by an aramid yarn (Kevlar or equal) strength member. Each fiber and strength
member must be encased in a flame-retardant inner jacket. As many as sixty of these "simplex
cables” may be used to make up a larger cable suitable for all indoor applications including
plenum, riser and cable tray. The plenum construction of these cables must be in accordance
with Section 770-51 of the National electric code, UL Subject 910.
(a). Optical Fiber Individual Fiber Construction of anindividual single mo
defiber must be of matched cladding designand must meet the
requirements listed below:
(b). Glassfibercore nominal mode field diameter mustbe 9.3 pm+/-0.5
pmat 1310 nm with Non-Circularity less than 6%, and
Core/Cladding Offset lessthan 1 nm
(c). Core diameter must be 8.3 pm.
(d). Cladding Diameter must be 125 pm +/-2 pm, with non-circularity less than 2%.
(e). Coating buffer material must be mechanically stoppable UV-Acrylate with a diameter of
250 pm
+/-15 pm.
(f).  Numerical Aperture must be .275 +/-.015
11.6.2 Constructionofanindividualmultimode eradedindex-fibermustmeet
therequirements listed below.
(a) Core diameter must be 62.5 +/-3 pm..
(b) Cladding diameter must he 125 +/-2 ) m, with a non-circularity less than 2%
(c) Coating buffer material must be mechanically strippable UV-
Acrylate with a diameter of 250 +/-15 pm.
(d) Numerical Aperture must be .275 +/-.015
11.6.3 Characteristics
11.7.3.1 TheCharacteristics of each single mode optical fibermustbein
accordance withthe requirements listed below:
(a) Maximum Cabled Attenuation (dB/km) at 1310nm and 1550 nm must be
0.40 and 0.30 respectively.
(b) Zero dispersion wavelength must be between 1300 - 1322nm.
(c) Zero dispersion slope must be less than .092ps/(nm2-km).
(d) Cable Fiber Cutoff wavelength must be less than 1250nm
11.6.3.2 The characteristics of each multimode optical fiber are listed below.
(a) Maximum Cabled Attenuation (dB/km) at 850/1300 nm must be less
than 3.0/0.7 or 3.2/0.9.
(b) Zero dispersion wavelength between 1332 - 1354 nm.
(c) Zero dispersion slope must be less than .097 ps/(nm-km).

11.7.4 Mechanical Properties
The Mechanical properties of the finished cable must withstand the mechanical conditions as
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follows:

11.7.4.1 Lashed Cable

(a) Maximum stringing tension must be 1000 lbs.

(b) Maximum operating tension must be 132 Ibs.
11.64.2 Minimum bend radius during installation must be 20 times the cable diameter
11.6.4.3 Minimum bend radius after installation must be 10 times the cable diameter.

11.7.5 Environment Properties

The environmental properties of the finished cable must be in accordance with the following.

(a) Storage temperature must be from -40 degrees centigrade to + 70 degrees
centigrade.
(b) Operating temperature must be equal tothe storage temperature.

(c) Relative Humidity, 100%.
11.7.6  Color Coding of Optical Fibers and Tubes

The color-coding of the optical fibersand tubes must beinaccordance with

the following:

Fiber or Tube Number Fiber Color Tube Color
1 Blue Blue
2 Orange Orange
3 Green Green
4 Brown Brown
5 Slate Slate
6 White White
7 Red Red
8 Black Black
9 Yellow Yellow
10 Violet Violet
11 Pink Pink
12 Aqua Aqua

11.7.7 Cable Identification and Length Marking

Cable length markings must be placed at One (1) meter intervals on the cable outer
jacket. The sequential length markings must be given in meters. The actual length of the

cable must be within +1

%, -0% of the indicated length provided by the length marking. Cables must be imprinted
with: The Manufacturer's Name, "Optical Cable", the month and year of manufacture,
two phone numbers, “301-279-1291" and “240-777-2100", "Montgomery County", the
total number of optical fibersinthe cable, and for loose tube optical cable, the number of
buffer tubes. The markings must be permanent in white, alphanumeric characters. If
remarking is required, yellow markings must be used. If yellow markings are present, all

other length markings should beignored.
11.7.8 Descriptive literature

11.7.8.Bidders mustindicate an the quotation sheets (pages G-2 through G-4) the brand name and
exact part number of the cables they propose to supply for eachitem.

11.7.8.2Bidders must also furnish with their bids appropriate descriptive technical literature,
catalogcuts, and etc. in sufficient detail for complete evaluation of the cables they
propose to supply. This is a MANDATORY SUBMISSION with the bid.

11.7.9 Fiber Optic Cable Splicing

11.7.9.1 Allfibers must be spliced by the fusion method. The contractor must useafusion
splice machine forthis purpose. The splice machine must be equipped witha

methodforestimatingtheachieved

splice loss. Either the “Local Injection Detection” or the “Core Alignment Loss

Estimation” system is acceptable.

11.79.2 Allfiber optic cablesplicing mustbeperformedinanair-conditioned
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environment, suchasa work trailer or van specifically equipped for fiber
optic splicing housed.
11.7.9.3 Where afiber cableis to be accessed forsignal insertion ordrop, only the buffer
tube containing thefiber(s) to be accessed must be opened. Only the actual fiber
tobe accessed must be cut. If a fiber end is not to be used at the time, it must be
cut to a length equal to that of the fiber to be used and the spare neatly laid into
the splice tray. Atleast 1/ revolutions of the splice tray of the fiber must be left on
each end of fiber after splicing. The number of fibers shown in the plans for a
branch cable must be continuous for the entire length of that branch
11.7.10 Splice Materials
11.7.10.1  Allsplicematerials willbe provided bythe County. Splicing materials provided
includesplice trays, heat shrink, splice cases, distribution centers and pigtails.
11.7.11 Performance Testing
11.7.11.1  With the use of an OTDR, a test must be conducted on both the inside and outside
ends of the cable toinsure optical performance and continuity of each fiber end to
end. All cable must be tested at two wavelengths: Multi-mode fibers must be
tested at 850 nm and 1300 nm, Single mode fibers must be tested at 1300 nm and
1550 nm.

11.7.11.2  Atestreport, must besupplied by thevendor at no charge with each
reelof cable and must show the measured loss and the bandwidth of
each individual fiber.

11.7.11.3  Montgomery County reserves theright toreceive ondemand atest
report from an independent laboratory certifying that the cable
suppliedmeetsallrequirementsin these specifications, at no cost
to theCounty.

11.7.12 Packaging, Labeling And Delivery

11.8

11.9

11.7.12.1 Unless otherwise stated 6,12, 24, 48 and 72 fiber count single mode cable must be
suppliedinreelsof4 km; 96 and 144 fiber count single mode cable must be supplied
inreels of 2 km. Multimode cable must be supplied in reels of 2km.

11.7.12.2  The reels must be made of wood, must have a maximum diameter of 5 feet, and must
have a center hole at least 3 inches in diameter. The maximum reel width must
be 50". The minimum barrel diameter of the cable reel must be 20 times the
overall cable diameter.

11.7.12.3  Eachreelof cable supplied must be securely fastened toawooden
palletsuitable for handling by standard forklift truck.

11.7.12.4  Each length of cable must have both ends effectively sealed. The cable can be
supplied with an optional pulling eye on one or both ends of the cable, per the
purchase order.

11.7.12.5 The manufacturer must be required to mark the size, type and the actual length of
cable on each cable reel with a waterproof marker. Cable lengths must be
indicated in both meters and in feet.

Warranty

The manufacturer must warrant the cable to be free from defects in material and workmanship
foraperiod of one (1) year from the date of shipment. Any defects within this period must be
replaced by the manufacturer or vendor, at total cost to the manufacturer or vendor, including
material and transportation.

Basis for Payment
Fiber opticcable must be measured per foot of cable furnished, installed, warranted, tested and
deemed fully operational. Splices as shown in the plans must be measured per each fiber



12

connectionfurnishedandinstalled.

The Contract unit price, furnished and installed, will include furnishing, placement, and testing
of all materials and equipment, and for all tools, labor, equipment, hardware, supplies,
documentation, and incidentals necessary to complete the work.

12.0 SPECIAL PROVISION # 12 — ACCESSIPLE PEDESTRIAN SIGNALS (APS)

DESCRIPTION

Thisitem consistoffurnishingandinstallingMSHA standard accessible pedestrian signals (APS).Each APS
mustconsist ofaninteractive pedestrian pushbutton withspeaker, aninformational sign, asolidstate
electronicinterface unit,apower supply, wiring, and mounting hardware. The APSmust meet the
requirements of the MUTCD and as modified herein.

12.1 Electrical Requirements.
12.1.1 The APS must operate with systems providing 95 to 130 VAC, 60 Hz and

throughout an ambientairtemperaturerange of —29to+160°F(-34t0+70
°C)._The APSmustcontaina power protection circuit consisting of both fuse
and transient protection.

12.2 Audible Indications.
12.2.2 A pushbutton locator tone must sound at each pushbutton.
12.2.3  Aclear, verbal message must be used to communicate the pedestrian walk interval.
12.2.4  This message must sound throughout the WALK interval only. The verbal message

must be “WALK SIGN”, which may be followed by the name of the street to be
crossed. No other messages must be used to denote the WALK interval.

12.2.5  Automatic volume adjustments in response to ambient traffic sound level must be

provide up to a maximum volume of 89 dB. Locator tone and verbal messages must
be no more than 5 dB louder than ambient sound.

12.3 Pedestrian Pushbutton.

12.3.2

12.3.3

12.3.4

Pedestrian pushbuttons must beatleast 2in. (50 mm)indiameter or width. The
forcerequiredto activate the pushbutton must be no greater than 3.5 Ib (15.5

N).

Ifapushbuttonis depressedforthree seconds, acustom verbal message must be given
before the walk cycle goes into effect which tells the pedestrian their location or other
pertinent information about the intersection.

Aredlightemitting diode (LED) must be located onornearthe pushbutton

which, when activated, acknowledges the pedestrians request to cross

thestreet.

12.4  Signage.

12.4.2

1243

12.4.4

Asign must belocatedimmediately above the pedestrian pushbutton

andparalleltothe crosswalk controlled by the pushbutton.

Tactile Arrow. A tactile arrow, pointing in the direction of travel controlled by a
pushbutton, must be provided either on the pushbutton or its sign. This arrow must
meet the requirements of Section X02.5.1.4 of the U.S. Access Board’s “Public Rights-of-
way Access Advisory Committee Report, 2001".

Vibrotactile Feature. A vibrotactile messages must also be provided at each pedestrian
pushbutton. The pushbutton must pulse when depressed and must vibrate continuously
throughout the WALK interval.
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Basis of Payment.

This item will be paid for at the contract unit price which must include a complete ACCESSIBLE PEDESTRIAN
SIGNALS (APS) system, installation, electrical work, grounding, and all other incidentals. The payment
must be full compensation for all materials, labor, equipment and all other incidentals necessary to
complete this work.

13.0 SPECIAL PROVISION #13 FURNISH AND INSTALL CONTROLLER & CABINET DESCRIPTION

This item consist of furnishing and installing MSHA standard Traffic signal cabinet and controller assembly.
The cabinet assembly must meet, as a minimum, all applicable sections of the National Electrical
Manufactures Association (NEMA) Standard Publication NEMA TS2-2003, and latest amendments unless
specificallyoutlinedinthefollowingspecification.

13.1

13.2

133

Traffic Signal Controller Assembly

The controller assembly (CA), as defined by NEMA TS2-1.1.7. as being a complete
electrical unit, must include major units operational in a TS2 environment. Major units
of the CA are definedasController Unit(CU), Malfunction Management Unit(MMU), Bus
Interface Unit(s) (BIUs), Cabinet Power Supply, Load Switches, Vehicle Detector
equipment, and Flasher.

NEMA TS2 Fully Actuated Solid State Controller Unit (CU). The following requirements
are the minimum for the design and operation of a 16 channel fully-actuated solid state
CU. The NEMA TS2 configuration will consist of two types of CUs, type Al and type A2, as
definedin NEMA TS2-3.2

13.3.2 TheController Unitmust be compactindesignsoastofitinlimited cabinet

space,andmust be capable of being shelf mounted.

13.3.3 TheController Unitmustbemodularindesign. Circuitboards mustbevertically

mounted with cardguidesbothtopandbottom. Alternatively, thecircuit boards
may be mounted onstandoffs. The enclosure must be designed foreasy access
during maintenance. [t must be permissible to accomplish this with the use of
extender boards or cables. If extender boards or cables are required for
maintenance of the Controller Unit 2 sets must be supplied with every 10
(ten) Controller Units Purchased.

13.3.4 The enclosure must be constructed of sheet steel or aluminum and must be

finished with an attractiveanddurable protective coating. Model, serialnumber,
anddateofmanufacture mustbe permanently displayed on the top outside
surface.

13.3.5 Allcircuitboardsmust meetthe NEMA StandardsetforthinNEMA LI-1-989, plusthe

following requirements.

13.3.5.1 All plated through holes and exposed circuit traces must be plated with solder.

13.3.5.2 A solder mask must cover both sides of the printed circuit board.

13.3.5.3 Thecircuitreference designation forallcomponentsandthe polarity ofall
capacitorsand diodes must be clearly marked adjacent to the component.
Pinlofallintegrated circuit packages must be designated onboth sides of
all circuit boards. If the designations are silk screened, epoxy-based ink
must be used.

13.3.54 Bothsidesofallcircuit boards must be coated withaclear moisture-
proofandfungus- proof coating.
13.3.5.5 All electrical mating surfaces must be gold platted.
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13.3.5.6

13.3.5.7

13.3.6

13.3.7

13.3.8

13.3.9

13.3.10

13.3.11

13.3.12

13.3.13

The front of the Controller Unit must consist of a panel(s) for display,

keyboard, fuse- holdersandconnectors. The panel(s) mustberemovable
formaintenance andwillrequire only simple handtoolstoremove.
Alternatively the front panel may function asadoorto allow access to the
circuit boards.

Thedisplay must beliquid crystal indesign. The display must be back-

lighted forease of viewing with multiple levels of contrast adjustment. The
display mustbealphanumeric with atleast8linesby40characterslineand
must show program and status information. The displayareamust havea
minimum measurement of 11/2inches highby41/2inches wide. 1 1/2" x
41/2" (H&W)
Atelephone type keyboard must be used formanual entry of timing valuesand to
request display of dynamic timing conditions. The following characteristics must be

required:

The keyboard must be clearly labeled with environmentally sealed keys. Keys and
keyboard must be large enough to allow the operator to access the Controller Unit
while wearing gloves.

Arrow keys must be used to move the cursor. Letter keys must not be used for

this function. Multiple use of the arrow keys must not be acceptable.

Verification - The keyboard must provide a "tactile" indication of contact when
depressed. A "load check" status indicator or the display must blink once to
indicate timing parameters havebeen loaded into memory. An audible feedback
toindicate that a key press has been registered is desirable, but not a requirement
of this specification. An audible keypad function may be supplied. Means must be
provided totoggle this function ON/OFF and control volume level.

Thefollowinginterface connectors mustbeaccessible from

thefrontofthe controller:

13.3.3.1
13.33.2

13.3.3.3
13.3.3.4
13.3.3.5
13.3.3.6

13.3.3.7

Type 1 Controller Unit only: Connector A must mate with MS3106 ( )-18-1S
Type2Controller Unitonly: Connector AmustmatewithMS3116()-22-55S

Type2Controller Unitonly:ConnectorBmustmatewithMS3116()-22-55P
Type2Controller Unitonly:Connector CmustmatewithMS3116()-24-61P
Port1SDLC-15 pin metal shell Dsub-miniature (gold plated female contacts)
Port 2 RS 232 - 25 pin metal shell D sub-miniature (gold plated female
contacts)

Port 3 FSK -9 pin metal shell D sub-miniature (gold plated male contacts)

Ifinput/output functions inaddition tothose covered in TS 2-1992 are supplied, an
additional connector maybe used.Such additional connector(s) must notbe
interchangeablewithanyother connectors on the front of the Control Unit.
Multiple connectors for additional communication capabilities are acceptable.
The methods listed below must be available for Controller Unit programming:

13.3.12.1
13.3.12.2

13.3.12.3
13.3.124
13.3.12.5

Manual data entry via the front panel keyboard.

Data down-loading via telemetry from a system master that is
connected to a Personal Computer in a closed loop system.

Data downloading from a Personal Computer via aModem.

Data downloading from a Personal Computer via a Null-Modem cable.
Data downloading from one Controller Unit to another using the

serial port of each Controller Unit.

Programming Security-Itisdesirable thatthe Controller Unit not
haveaccesscode must have this function permanently disabled by
the manufacturer. Thismust be accomplished by software or
firmware modifications, but not by keyboard entry.
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13.3.14

13.3.15

13.3.16

13.3.17

13.3.18

13.3.19

13.3.20

13.3.21

13.3.22
13.3.23

13.3.24

13.3.25

13.3.26
13.3.27
13.3.28

13.3.29

13.3.30

Programming Displays - Controller Unit programming and status display must be
menu driven. English Language and Traffic Engineering terminology must be used
to facilitate programming. Programming must not require the use of reference
cards or manuals. A content sensitive Help feature is desirable.

A copy function must permit copying all timing from one phase to another. It
must also allow copying all coordination pattern data from one pattern to
another.

The Controller Unitmust haveaback-up databasestoredinnonvolatile
memory.Theoperator must be able to download these backup timings to the
active database from the keyboard.

Means must be provided, for user definition, for the display of the software version in
use.
Adisplay must be provided to assist the userin programming the Malfunction
Management unit Programming Card, based onthe Controller Unit ring structure
and overlap programming.

The Controller Unitmustprovide allthe control functions required by NEMATS2
Standard. In addition, it must provide the features described in thissection.

The Controller Unitmust be programmable inany combination of twotosixteen
phasesandfour ring configurations.

Phasing information must be programmable and must be stored in removable
EEPROM data memory modules. These modules must be interchangeable from
controller to controller of the same manufacturer.

The Controller Unit must provide a Protected/Permissive sequence capability.
The Controller Unit must provide control of five section, Protected/Permissive
left turn heads. When selected, this feature must cause the through (even)
phaseyellowtoinhibit theleftturn (odd) phase yellow.

The standard phase sequence of the Controller Unit must also be

capable of being altered by coordination, time-of-day or external

alternate sequence command. Each ofthefifteenalternate sequence

commands mustallowreversingthe normal phase sequence of

eight phase pairs. The sixteen total sequences must offer every

combination of lead-lag on an eightphase quad-left application.

Itis desirable that a red output and don’t walk output be generated for all non-used
phases.

It is desirable that a red output be generated for all non-used overlaps.
Pedestrian operation must be provided for each phase.
TheControllerUnitmust providesixteeninternally generated
overlaps.Thesemust beindividually programmable asstandard,
protected/permissiveornegative. The green, yellow and red
intervals must be individually programmable following
termination ofthe parent phase.Programming flexibility must
permitassigningthe overlap to lead, lag, or provide an advanced
green time for a parent phase(s).
Overlap clearance -- An overlap that times an additional green,
yellow and red interval upon termination of the true phase. This
overlap clearance must be programmable toterminate or be
allowed totimeitsclearance duringthe start ofa pre-preemption
call. Timesfortheseadditionalgreen, yellowandredintervalsmust
have aminimum range of 0-9.99 secondsin0.1-second intervals.
Timed overlap clearance must be enabled per phase, separate from
standard overlaps.
The Controller Unit must provide a programmable conditional
service feature. Whenselected, the ControlUnitmustservicean
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13.3.31

13.3.32

13.3.33

13.3.34

13.3.35

13.3.36

13.3.37

13.3.38

13.3.39

13.3.40

13.3.41

13.3.42

13.3.43

13.3.44

odd-numbered phaseoncenormal service tothat phase has been

completed and enough time foradditional service exists on the

concurrent even phase.

Aconditional serviceminimum greentimemustbe programmable

foreachphase. Thisinterval must ensure aminimum greenifthe

phaseis conditionally served.

It must be possible to program the Controller Unit to re-service the even phase after

conditionally servinganodd phase. Once aneven phase hasbeen conditionally re-

serviced, theodd phase must notbe conditionally served again until returningtothe

concurrent group thatistiming.

The following features must be programmable for each phase:

13.3.33.1 Phase in use.

13.3.33.2 Locking/non-locking detector memory.

13.3.33.3 Vehicle recall.

13.3.33.4 Pedestrian recall.

13.3.33.5 Maximum recall.

13.3.33.6 Soft recall.

Soft recall must return the controller to the programmed phase in the absence of other

calls.

If a phase is designated as a no-rest phase, the controller must not rest in the phase.

TheController Unitmust permitstartand external starttobeindividually

programmed by phase andinterval. Startintervals mustbe green, yellow, red, or

yellow with overlaps forced yellow.

Duringapower startcondition, the Controller Unitmustbe capable of

timinganall-red or flash interval before the power start phase(s) and

interval is displayed.

The Controller Unitmust provide guaranteed passage operationona

perphasebasis. Whenselected, thisfeature must provide afull

passage (vehicle extension) interval when a phase gaps out with a

gap in effect less than the vehicle extension interval (preset gap).

The Controller unitmust provide bothsingleanddualentry operation.

Whenselected, dualentry must cause the Control Unitto ensure that

onephaseistimingineachring.

The Controller Unit must provide the following additional pedestrianfunctions:

13.3.40.1 Actuated phase rest in Walk.

13.3.40.2 Flashing Walk output.

13.3.40.3 Pedestrian clearance protection during manual control.

13.3.40.4 Pedestrian clearance through yellow.
The Controller Unit must provide automatic flash selection per the requirements of
MUTCD.
Both the flash entrance and exit phases must be programmable. Flashing must be
controlled by either setting the voltage monitor output to be false or by flashing
through the load switch driver outputs. External input, system command, or time
of day must select automatic flash
Coordinationfunctionstocontrolintersectioncyclelengths, systemoffset
relationships,and phase split percentages must be provided asastandard
feature, with no need for additional modules or software.
A minimum of 40 coordination patterns must be provided. Each pattern must allow
selection of an independent cycle length, offset and split. The coordination
patterns must be selected using telemetry, or time base coordination
commands.
The following functions must be programmable in each coordinationpattern:
13.3.44.1 cycle length
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13.3.45

13.3.46

13.3.47

13.3.48
13.3.49

13.3.50

13.3.51

13.3.52

13.3.53

13.3.54

13.3.55

13.3.56

13.3.44.2 offset

13.3.43.3 split for sixteen phases

13.3.44.4 permissive timing

13.3.44.5 coordinated phase split extension

13.3.44.6 alternate-phase sequence

13.3.44.7 phase re-service

13.3.44.8 split demand pattern

13.3.44.9 crossing artery pattern

13.3.44.3 coordinated phases

13.3.44.11 phases to omit

13.3.44.12 phases to be placed onrecall

Itmustbe possibletoomitselected phasesduringany coordination

pattern. Aphase must also be omitted if the phase split value is

zero for the current coordination pattern.

Thefollowing recallmodes mustbeprogrammable onaper

phase basisforeach coordination pattern:

13.3.46.1 Vehicle recall

13.3.46.2 Pedestrian recall

13.3.46.3 Maximum recall

Onecyclelengthmustbe providedforeach coordination pattern.

The cycle mustbe adjustable over a minimum range of 30-255

seconds in 1-second increments.

The cycle length must serve as the reference time for all coordination timing.
Forsystemswithasingle systemsync pulse, coordination timingmustbe
synchronizedtothe leading edge of that pulse, which must serve asthe master
zeroreference forall offset timing.

Forhardwired systemswithmultiple syncpulses, thecoordinator mustlockontothe
correctsync pulse. Thisisaccomplished by trying different sync pulsesand checking
forreoccurrence during successive cycles.

After a valid system sync pulse has been received, the coordinator must check
for the proper occurrence of the system sync pulse during each subsequent cycle.
Ifasyncpulse doesnotoccur, the coordinator must self-sync and continue to
operate with the last set of coordination commands for a programmable period
oftime ornumber cycles. Ifasync pulse does not occur within the programmed
period (or until the first sync pulse is received), the coordinator must revert to
the non-interconnected coordinationmode.

Offsetmust normally be defined asthetime period from the system sync pulse to
thebeginning ofthe leading coordinated phase green (local zero). The
coordinator must also be capable of referencing the offset to the end of the
coordinated phase green.

Offsets must be programmable using percentage or seconds. The range must be from

0 — 99% of the cycle length in 1% increments or 0 - 255 seconds in 1 second
increments.

Offset changes must be achieved by adding or subtracting cycle time over
multiple cycles to allowasmoothtransition tothe new offset. Offset correction
usingdwellmustalsobeselectable.

Each split must provide a split interval for each of sixteen phases. The split
interval must be programmable using percentage orseconds. Therange mustbe
from0—99% ofthecyclelength

in 1% increments or 0 - 255 seconds in 1 second increments.

Split interval settings must determine the maximum time,

including vehicle clearance (yellow andred), fornon-coordinated

phase, ortheminimum timefora coordinated phase.
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13.3.57

13.3.58

13.3.59

13.3.60

13.3.61

13.3.62

13.3.63

13.3.64

13.3.65

13.3.66

13.3.67

13.3.68

13.3.69

13.3.70

Permissive periodsmustbeprovidedtocontrolthetime periodduringwhich
coordinated phases are released to service calls on non-coordinated phases.
Ifactuated coordinated phasesarein use,itmustbe possibletore-serve non-
coordinatedphases withinthe same cycle. A phase must be re-served only if the
permissive period for the phase indicates there is sufficient time remaining in
the cycle to service the phase.
Thecoordinator mustbecapable ofimplementing dualcoordinationatan
intersection wheretwo arteries are under control of separate masters.
Thecoordinator mustprovideaminimum oftwo splitdemand detectorinputs,
whichmustallow the selection of a preferred split plan based on intersection
demand.
The coordinator must provide a free mode of operation, where all coordination
control is removed.
Free mode operation must be selectable by coordination commands, by
external input or by keyboard entry.
Thecoordinator mustreverttothefreemodewhenactive controllerinputsor
functionswould interfere with coordination. Such inputs or functions must
include the following:

13.3.63.1 Manual control enable

13.3.63.2 Stoptime
13.3.63.3  Automatic flash
13.3.63.4 Preemption
The controller must allow manual override of the current coordination
command from the keyboard. Themanualcommandmustallow selectionofany
coordination patterntobeineffect.
The coordinator must be capable of operating with any of the following interconnect
types:
13.3.65.1 Non-interconnected coordination (time-based)
13.3.65.2 Telemetry
13.3.65.3 Hardwired
Thecoordinator mustbecompatible withfixed-timeinterconnect, whichprovides
thesyncpulse superimposed of the offset lines. It must also operate withinan
interconnected system usinga separate sync line. The non-interconnected
coordination mode must serve as a backup when using telemetry or hardwired
interconnect.
Thecoordinator mustoutputthecoordinationcommand, includingsyncpulse.
Thisfeaturemust permit the controller tobe used as atime-of-day masterina
hardwired interconnected system.
The Controller Unitmust provideaminimum ofsixrailroad-fire-emergencyvehicle
preemption sequencesplusfourbuspreemptionsequences.Preemption
capabilitymustbestandardand must not require additional modules or
software.
Thesixrailroad-fire-emergency vehicle preemptors must be programmable asa
priority or non priority type. Priority preemptor calls must override non-priority
preemptor calls. Low-numbered priority preemptors must override higher-
numbered priority preemptor calls. Non-priority preemptor calls must be
serviced in the orderreceived.

Each preemptor must provide a locking and non-locking memory feature for

preemptor calls. If

a preemptor is in the non-locking mode and a call is received and dropped during the delay time, the
preemptor must not be serviced.

13.3.71

Preemptortimingintervals must be programmable fromaminimum range of 0-255



13.3.72

13.3.73

13.3.74

13.3.75

13.3.76

13.01.77

13.3.78

13.3.79

13.3.80

13.3.81
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inone second increments or a minimum range of 0-9.99 in one-tenth second
increments, depending on function.
Aprogrammable delay timeinterval mustbe providedtoinhibit the start of
the preemption sequence. This interval must begin timing upon receipt of
apreemption call.
Aninhibit time must be provided asthelast portion of the delay timeinterval.
During thistime, phases that are not part of the preempt sequence must be
inhibited from service.
Programmable duration time must be provided to control the minimum time
that a preemptor remains active. This time must be programmable from a
minimum range of 0-255 in one second increments.
Programmable maximum time must be provided to control the maximum time a
preemptor remains in the hold interval. The preemptor maximum time interval
must be inhibited if the preemptor is programmed as a priority preemptor.
Phasestiming at the beginning of a preemption sequence must remainin effect for
aminimum time before the controller advances to the next sequential interval. If
the phase has been timing for longer that the programmed preemptor minimum
time, the controller must immediately advance tothe next sequentialinterval.
Minimum times must be programmable forthe following intervals:
13.3.76.1 Green
13.3.76.2  Yellow
13.3.76.3 Red
13.3.76.4 Pedestrian clearance
13.3.76.5 Overlap yellow
A phase must advance immediately to pedestrian clearance if it has been
timing a WALK interval at the beginning of a preemption sequence. It must be
possible to time the minimum pedestrian clearance through the yellow
interval, or alternatively to advance immediately to yellow. During preemption,
pedestrian indicators must be selectable as being a solid DON’'T WALK, OFF
(blank) or fully operational.
Ifanoverlapisin effect when the preemption sequence begins, it must be possible
toterminate the overlap so that it remains red for the remainder of the
preemption sequence. Overlaps terminating or forced to terminate must time
the preemptor
minimum yellow and red clearance times.
Eachpreemptormustprovide user-programmablegreen, yellowandredtrack
clearanceintervals. These must begin timing immediately after the preemptor
minimum red interval.
Up totwo permissive phases must be selectable astrack clearance phases.
Duringthetrack clearance period, the selected phases must time the track
clearance green, yellow and red intervalsonce,andthenadvancetothehold
interval. Iftrack clearance phasesare notselected
thetrackclearanceinterval must be omitted from the preempt

sequence.

Controller interval timing
must be used iftrack clearance interval times have been programmed as zero.
The preemption hold interval must begin immediately after track clearance. It
must remain in effect untilthe preemptor durationtimeand minimum holdtimes
haveelapsedandthepreemptor call has been removed or the preemptor
maximum time has be exceeded. During the preemption hold interval, any one of
the following conditions must be selectable:
13.3.81.1 Hold phase green
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13.3.82

13.3.83

13.3.85

13.3.86

13.3.87

13.3.88

13.3.89

13.3.90

13.3.91

13.3.92

13.3.81.2 Limited phase service

13.3.81.3 Allred

13.3.81.4 Flash

Any valid phase, except a track clearance phase, must be selectable as a hold
phase. If hold phases are not selected, the controller must remaininall red during
theholdinterval. Whenflash is selected for the hold interval, up to two permissive
phases must be selected toflash yellow, and the remaining phases must flash red.
Overlaps associated with the phases flashing yellow mustalsoflash yellow unless
they have beenforced toterminate, in which case they must remain red.

Each preemptor must provide a user-programmable green, yellow and red hold
interval, during which the hold phase(s) must operate normally, except that the
minimum green interval time mustequal the hold green time. At the completion of
the hold green interval, the Controller Unit must time the hold yellow and red
clearance intervals prior to transfer to the exit phases.

13.3.84 Up to two permissive exit phases must be selectable to time after the
preemption sequence has been completed. These must serve as transition
phases to return the Controller Unit to normal operation. It must also be
possible to place calls on selected phases upon exiting preemption.

Preemptor linking must permit preemption sequences, where lower-priority
preemptors may call the higher-priority preemptors upon termination of their
preemption sequence.

Preemptor active outputs must be provided for each of the preemptors. The
output must besetto ON whenthe preemption sequence beginsand mustremain
ONfortheduration ofthesequence. It must also be possible to program preempt
active outputs to be ON only during preempt hold intervals. Additionally, it must
be possible to program the non-active, non-priority preemptor outputs to false
while another preemptor is active.

Preemptors must normally override automatic flash. It must be possible toinhibit
this feature for each preemptor.

It must be possible to program a solid yellow and red clearance time whena
preemption callis received and the controller is in MUTCD FLASH or LOCAL
controller flash. These timings must be possible for each phase and overlap.
Examples of which, intersection is in MUTCD FLASH, phases 2 & 6 are flashing
yellow and phases 4 & 8 are flashing red. A preemption call is received, phases 2 &
6 go from flash to a timed solid yellow and phases 4 & 8 go to a solid red. When
phases 2 & 6time out they go to red and the beginning of preemption begins. At
the end of preemption the intersection goes through a complete color cycle and
then to whichever flash is requested. The timing range must be from 3.0 seconds
for yellow clearance to a minimum of 25 seconds in 1-second intervals. The all red
interval must be from 1.0 seconds toaminimum of 9.9 seconds in 0.1-second
intervals.

Fourbuspreemptors must provide control forbusorotherlow-priority vehicles.
Buspreemptors must have low priority and must be overridden by railroad-fire-
emergency vehicle preemptor calls.

A6.25 pulse-per-secondsignal witha 50% duty cycle mustidentify abus
preemptor call. Bus preemptor calls must be capable of preemptor call

memory and must be served inthe order received.

As a minimum, bus preemptor timing intervals must be programmable from a
minimum rangeof 0-255 in one second increments or a minimum of 0-9.99 in one
tenth second increments depending on the function.

Are-serve time must be provided to avoid excessive utilization of the same bus
preemptor. Ifa callisreceived before there-serve time haselapsed, the bus
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preemptor must notbere-serviced. If re-service time has notbeen entered then
all phases with acall when leaving the bus preemption sequence must be serviced
before the bus preemptor may be served again.

13.3.93 Buspreemptors must provide delay, inhibit,and maximum time functions
similartothosefor railroad-fire-emergency vehicle preemptors described
above.

13.3.94 Bus preemptors must provide the following entrance intervals:

13.3.94.1 Green
13.3.94.2 Yellow
13.3.94.3 Red
13.3.94.4 Pedestrian clearance
13.3.94.5 Overlap yellow
13.3.95 At the completion of the entrance red clearance, the bus preemptor must
advance to the hold greeninterval. Duringthisinterval, uptotwo permissive phases
must beprogrammable toremain green until:
13.3.95.1 The minimum hold time has elapsed and the bus preemptor call has been

removed.
13.3.95.2 The preemptor maximum time has be exceeded.
13.3.96 It must be possible to program the controller to allow concurrent

phases to be serviced forabus preemptor with only one phase
selectedastheholdinterval phase.
13.3.97 If a preemptor call is active when power is restored to a Controller Unit, the
fault/voltage monitor output must be set to FALSE, placing the intersection in flash. Similarly, if external
start is applied during a preemption sequence, the intersection must be set to flash. Intersection flash
must remain in effect until the preemptor call has been removed and the preemptor duration time has
elapsed.
Input must be provided to stop timing of the current active preemptor under control of the
MMU has beenremoved or has not been programmed for preemption. This must be achieved with an
appropriate signal to the MMU/CMU.

The Controller Unit mu/CMU.

Preemptor safety interlock must be provided to cause the intersection to go into flash whenever the
Controller Unitsinclude time-based control. This capability must be a standard feature and must not
require additional modules or software.

Thecontroller must provide atime-of-day (TOD) clock, which must be used, foralltime-based control
functions. The only required clock settings must bethe current time (hour, minute and second) and date
(month, day and year). Day of week and week of year must be automatically computed from the date
setting.

During normal operation, the TOD clock must use the power line frequency as its time base. When
power is removed, a crystal oscillator for up to 30 days must maintain the time. The oscillator must have
atiming accuracy of +/-0.005% over the entire NEMA temperature range as compared to the Universal
Coordinated Time Standard.

Inadditionto entering timeand date viathe keyboard, it must be possible to download the information
from another controller, a computer or a system master.

The Controller Unit must include a time reset input. This feature must reset the TOD clock

whenever the time reset input is TRUE.

TheTODclockmustautomatically compensate forleapyearand mustbe programmable to automatically
switch to daylight savingstime.

Time-based control must utilize ayearly program format. The year program must consist of a minimum of
53 programmable weeks. Each week designated to one of ten-week programs. For each week-program,
oneofsixteenday-programs mustbecapable ofbeingassigned foreachday of the week. Each day program
must consist of avariable number of program steps that define a program for the entire day.
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There must be a minimum of 36 holiday or exception day programs, which override the normal day
program. Holiday programs must be capable of being set as floating (occur on a specific day of the year). It
must be possible to program a fixed holiday so that it automatically repeats in the following year.
Separate program step control mustbe providedfor non-interconnected coordination (NIC) and TOD
functions.

It must be possible to manually force any of the non-interconnected or TOD program stepsto override the
current program step. Theforced step must beentered fromthekeyboard and must remain in effect until
removed.

A minimum of 100 non-interconnected coordination program steps must be available for the day-
programs. These must not have to be entered in any special sequence. It must be possible to add and
delete steps from a day-program without affecting any other day-program. As a minimum, each of the
program steps must permit selection of the following functions:

13.3.110.1 Day program assignment Start time Coordination pattern System override Selection of
systemoverride mustallowthe coordination pattern selected bythe programto override the current
telemetry or hardwired system commanded

Whenoperatinginthenon-interconnectedcoordination modethesynchronization point for all
cycles must be referenced to a user selected reference time (sync reference), lastevent of
lastsyncasselected fromthe keyboard. The syncreference time is that time at which all cycles

must be reset to zero.

Ifthe sync reference timeisselected, the synchronization point for the cycle selected by the current
program step, mustbecomputedusingthe presenttime, syncreferencetime,andcycle
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Aminimum of 50 TOD program steps must be available for the day-programs. These
program stepsmustbeseparatefromthenon-interconnectedcoordination program stepsdescribedabove. TOD
program steps must not have to be entered in any special sequence. It must be possible to add and delete steps
from a day-program without affecting any other day-program. Each of the TOD program steps must permit
selection of thetfollowingfunctions:
13.3.114.1 Day program assignment

13.3.114.2
13.3.114.3
13.3.114.4
13.3.114.5
13.3.114.6
13.3.114.7
13.3.114.8
13.3.114.9

Start time

Automatic flash

Red rest

Dimming

Alternate vehicle extension interval
Detector logging

Detector diagnostic plan
Alternate phase sequence

13.3.114.10Control of eight special functions
13.3.114.11 Control ofthefollowing by phasefunctions: Max. 2, Max.

3,VehicleRecall, Max Recall, Pedestrian Recall, Condition
Service and Phase Omit

Controller Unit must provide a minimum of 64 vehicle detector inputs. Each input
must be designated to any phase and be programmable as to detector function.
Extend and delay timing must be provided for each detector. Each detector must be
capable of operating inalock or non- lock mode.

The Controller Unitmust provide detector cross switching, which permitsallvehicle
detectorsto alternately place calls on their assigned phases and their assigned cross-
switch phases. If the assigned phase is not green and the cross-switch phase is green,
the detector must place calls on the cross switch phase. If the coordinator omits the
assigned phase, the detector must place calls on the cross switch phase.

Each vehicle detector must be user-programmable to operate as one of the following
7 detector types:

13.3.117.1

13.3.117.2

13.3.117.3

13.3.117.4

13.3.117.5

Type 0- Detector must operate as a standard detector providing one call
per actuation.

Type 1 Extend/Delay- Detector must operate as follows: When the phase
green and a call is detected then dropped (indicating passage of a
vehicle), the extend timer must begin timing and the call must be held for
the length of the extend time. When the phase is not green and a call is
detected, the call must not be acknowledged by the Controller Unit until
the delay time haselapsed.

Type 2 Extend/Delay Call - Detector must operate as follows: When the
phase is green and a call is detected then dropped (indicating passage of
a vehicle), the extend timer must begin timing and the call must be held
for the length of the extend time. If a gap out occurs further calls must
not be placed on the Controller Unit until the delay time has elapsed.
When the phase is not green the detector must operate as a Type 0
detector.

Type 3 Stop Bar - Detector must operate as follows: Vehicle calls must be
accepted only when the phase is not green. When a call is detected, it
must be held until the detection area is empty. Once the detection area
is empty no further calls must be accepted until the phase is again not
green.

Type 4 Stop Bar - Detector must operate as follows: Vehicle calls must be
accepted only when the phase is not green. When a call is detected, it
must be held until the detection area is empty. The extend timer must
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13.3.118
13.3.119

13.3.120

13.3.121

13.3.122

13.3.123

13.3.124

13.3.125

b out or the detection area is empty, no further calls must be accepted
until the phase is again not green.

e
1323.117.6  Type S Stop Bar - Detector must operate as follows: Vehicle calls must be

i accepted only when the phase is not green. When a call is detected, it
n must be held until the detection area is empty. The extend timer must
t begin timing with the phase green. If a call is received before the extend
i timer has timed-out, the timer must be reset. Timer reset must occur
m until a gap between the calls is large enough to allow the extend timer to
i time-out. Once time-out hasoccurred

1303.117.7 Type 4 Calling - Detector must accept one call while the phase is red.

gach detector input must be capable of functioning as one of 8 system detectors.
Wehicle detectors must be capable of being assigned toa minimum of 2 speed
idetector sets. Speed mustbedetected usingone ortwodetector configurations.
tWhen usingtwodetectors, speed must be calculated usingaprogrammable
hlistance between detectorsandtraveltime between detectors.

tThe Controller Unitmust provideaminimum of 8 pedestrian detector

hnputs. Each Pedestrian detector must be capable of being assigned to

any phase.

[The Controller Unitmust be capable of communicating withan on-street

Rystem master. Aseparate telemetry module must provide this capability,

avhich mustbeincludedinthe Controller Unitwhenrequiredbytheplansand
$pecifications. Thetelemetry module must

€eceive system master commands and data transmissions. In addition, it must
gransmit the Controller Unit status, data base and system detector information to
the system master.

The telemetry module must allow the Controller Unit to receive, as a minimum, the
following commands:

N3.3.122.1 Cycle, offset, and split (coordination pattern)

-13.3.122.2 System sync

Q3.3.122.3 Special function commands (minimum of four)

n13.3.122.4 Free and flash mode commands

3.3.122.5 Time and date

€13.3.122.6 Request for local status

t13.3.122.7 Recall to Max.

MIlcommands must occur morethanonceinanythree-second periodinordertobe
gecognized.

dllmodeandspecial function commands must be cleared after 20minutes of loss of
xommunication between Controller Unit and system master

tThe status of each of the following functions must be transmitted to the system
amaster in

response to a local status request:

d3.3.125.1 Green and yellow status for all phases and overlaps

t13.3.125.2 Walk and pedestrian clearance status for all phases

i13.3.125.3 Vehicle and pedestrian detector status

rh3.3.125.4 Phase termination status

é3.3.125.5 Local time

r13.3.125.6 Coordination status

t (1)Commandsource

i (2)Syncortransitionstatusof

m3.3.125.7 coordinator Conflict flash

e status

€13.3.125.8 Local flash status

-13.3.125.9 Preempt activity and calls
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The status of each of the following parameters must be calculated on a per-cycle
basis and transmitted to the system master:

13.3.126.1 Actual time spent in each phase

13.3.126.2 Time of day at end of cycle

13.3.126.3 Phases forced off during cycle

13.3.126.4 Type of coordination operation

13.3.126.5 Whether transitioning to new offset

13.3.126.6 Cycle, offset, and splitineffect duringlast cycle

13.3.126.7 Flash status if operation is Free

The telemetry module must provide the capability to upload/download the entire
intersection database. Phase assignments for overlaps and preemptors must not be
downloaded to preclude unsafe Controller Unit operation. It must be possible to
inhibit downloading of phases in use and left-turn head control

Telemetry mustutilizeTDM/FSK datatransmissionat1200baudoverfour-wire
communication lines. These may be leased lines (Type 3002, voice grade,
unconditioned) or dedicated cable. Optional fiber optic communications capability
must also beavailable.

The nominal transmitter output level must be 0 DBM into a 600-ohm load. receiver
sensitivity must be -34 DBM and must be adjustable from -40 to +6 DBM.

The Parityanderrorchecking must be employedtoassure transmission and

reception of valid data. Indicatorsmustbe provided onthetelemetry moduletoshow
telemetryactivityasfollows: transmit, receive carrier, and valid data.

In the event of a telemetry failure, the Controller Unit must revert to the non-
interconnected coordination mode of operation afterithasself-synchronizedfora
number of cycles, whichmust be selectable for 0-255 or has timed-out per selectable
time interval.

The Controller Unit must include both automatic and operator-initiated diagnostics.
This capability must be astandard feature and must not require additional modules
orsoftware.

Automatic diagnostics must verify memory, MMU compatibility programming,

and microprocessoroperation eachtime powerisreappliedtothe Controller Unit.
Afterpowerhas been applied, diagnostics must continually verify the operation of
essential elements of the Controller Unit including at a minimum: PROM,

EEPROM, communications, and the microprocessor.

Operator initiated diagnostics must allow the operator to verify proper

operationof all Controller Unit input, output, communications, keyboard,

and display functions. Both manual and automatic test modes must be

provided

Time-of-day controlled detectordiagnosticsmustbeprovidedthatallowstesting
vehicleand pedestrian detectors for no activity, maximum presence, and erratic
output.

Minimum oftwo detector diagnostic plansmust be provided. These

plans mustbe selectable onatime-of-day basis. Thismust allow varying
thedetectordiagnostic intervals to correspond with changes in

detectoractivity.

Diagnostics for NEMA TS 2 detectors connected to the Controller Unit using a BUS
Interface Unit (BIU) must also include detection of watchdog, open and shooted loop,
and Excessive inductance change failures.

The Controller Unit must be capable of logging and reporting detector activity, detector
failures, and the occurrence of selected events or alarms. Logs must be capable of



13.30138 The Controller Unitmustinclude adetectorlogbuffer capable ofloggingvolume,

e occupancy and average speed for selected vehicle and speed detectors.
13.3.139 The detector-logging interval must be keyboard selectable as 5, 15, 30, or 60 minutes.
13.3n140 The Controller Unit must include a detector failure log buffer capable of storing a
g minimum of 90 time and date-stamped detector failure events. Once logged,
p detector failure events must remain in the log until cleared or the log buffer capacity
r is exceeded at which time the oldest detector failure events must be overwritten.
13.3.141 Alldetector diagnosticfailuresmustberecordedinthedetectorfailurelogincluding: no
n activity, maximum presence, erratic output, watchdog failure, open loop, shooted
t loop, and excessive inductance change. Ifadetector recovers after adiagnostic failure,
e adetectoron-line event must be stored in the detector failurelog.
13.3d142 The Controller Unitmustinclude anevent log buffer capable of storingaminimum of
o 200time anddate-stamped eventsoralarms.Once logged, events mustremainin
r thebufferuntilcleared
d or the log buffer capacity is exceeded at which time the oldest events must be
i overwritten.
13.%143 At a minimum the following events must be logged:
p 13.3.143.1 Communication failures
I 13.3.143.2 Coordination faults
a 13.3.143.3 MMU and local flash status
y 13.3.143.4 Preempt
e 13.3.143.5 Power ON/OFF
d 13.3.143.6 Low battery
o 13.3.143.7 Status of a minimum of two alarm inputs
n 13.3.143.8 Anon-line event mustbelogged whenaneventoralarmreturnsto normal status
t
13.4 INEMA TS2 Cabinet, Auxiliary Equipment, and Terminal and Facilities (TF) Requirements.

These standards define the minimum requirements for a TS2 Type Al cabinet, both inside and out.
13.4.1 The performance and construction of the cabinet must be in accordance with the

r applicable requirements of NEMA TS2 sections4,5,6,& 7.The serial number and model
number of the auxiliary equipment must be permanently applied externally on or near the
front of the product. Programming and maintenance manuals for approved products must
be identical in nature to that approved for use during the evaluation period of the product.
The Department must be notified of all changes to the documentation. Manufacturer
specific enhancements are acceptable; however no function or device must preclude the
interchangeability of an auxiliary product with another product of like NEMA specification
within a controller assembly.

™ >+ O + 35 0

13.5 €abinet Design and Construction
93.5.1  The cabinet and door(s) must be constructed from type 5052-H32 aluminum with a
n minimum thickness of 0.65 inches. The top, door, and each side of the cabinet must each
be a single sheet of aluminum. Welding pieces together to form any of these surfaces
must not be permitted. External welds must be made by using the Heliarc welding
method, whereas internal welds will be made by the wire welding method. All welds must
be neatly formed and free of cracks, blowholes and other irregularities.
All inside and outside edges of the cabinet must be free of burrs. All sharp edges must
be made smooth.
The cabinet must be designed and manufactured with materials that will allow ridged
mounting, whetherintended for pole, base or pedestal mounting. The cabinet must not
flexonits mounting.
3.5.4 A rain channel must be incorporated on all four (4) sides of the main door opening to
prevent liquids from entering the enclosure. Cabinet door openings must be double

w
w
[N}
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13.5.10
13.5.11

13.5.12
13.5.13

13.5.14

13.5.15

13.5.16

13.5.17

13.5.18

13.5.19

f el.

| 13.5.5 The top of the cabinet must incorporate a 1 (inch) slope toward the rear to prevent
rain accumulation.

13.5.6  The cabinet must be supplied with a natural aluminum finish. Sufficient care must be
taken in handling to ensure that scratches are minimized. All surfaces must be cleaned
of all oil residue and must be free from weld flash.

d 13.5.7 All interior seams must be sealed with RTV sealant or equivalent material.
o 13.5.8  All cabinets must be supplied with two removable shelves manufactured from 5052-H32
u aluminum having a minimum thickness of 0.65 inches. Shelves must have a minimum
t depthof10.5 inches.
w13.5.9 Onesetofvertical "C" channels mustbemounted oneachinterior wall of the cabinet
for the purpose of mounting the cabinet components. The size six-(6) cabinets must
have an additional set of channels mounted on the left and right side walls. The
mounting channels must provide infinite horizontal and vertical adjustments of
mounted equipment and shelves. The channels must accommodate spring-mounted
nuts or studs. All mounting rails must extend to within four (4) inches of the top and
bottom of the cabinets. Rivets or pop-rivets of any kind must not be used in the
cabinet or on the main panel. No bolts or screws must protrude through the outside
| walls, top, bottom, or sides of the cabinet. bracket

All cabinets must be supplied with four (4) anchor bolts to properly secure the cabinet toits base.

dolt patterns for the size 5 cabinets must be as shown in Figure 7.8.3.1 of the NEMA

Standards, except there must be two (2) additional mounting slots centered in the right and left side

pmounting flanges.

Boltpatternsforthesize 6 cabinets mustbeasshowninFigure 7.8.3-2 ofthe NEMA Standards.

Jhe cabinet must have an open bottom that is surrounded by a heavy duty attachment flange (lip)

’nade of double thickness material having a minimum thickness or 0.25 inches. Around the opening,

the flange must be three (3) inches wide, plus or minus one-half(1/2) inch. One inch slots must be

provided in all four comers for the anchor bolts or for securing the removable bottom panel of pole
gounted cabinets.

All size 5 cabinets must be provided with stiffener plates Made from 0.250 inch aluminum and

tack welded to the top and bottom of the rear wall to allow pole mounting.

Qllsize 5 cabinetsmust befitted witharemovable 0.250-inch thickbottom panel. The

gottom panel of the cabinet must beremovable to allow the cabinet to be used asabase mount type if

gesired. A closed cell neoprene pad having a minimum thickness or 0.5 inches must be installed

petween the cabinet and the bottom panelto prevent dust and moisture from entering the cabinet.

Bach cabinet must be of sufficient size to accommodate all equipment without crowding.

Fach piece of equipment must have its own space on a shelf. It must not be necessary to move any

gther piece of equipment in order to service any component or unit. All auxiliary equipment must be

accessible for removal or installation without moving any other component in the cabinet. The
ginimum cabinet sizes are as follows:

13.5.16.1 Size 5 cabinets --50" Hx 36" Wx 17" D

$3.5.16.2 Size 6 cabinets --55" Hx 44" W x 26" D

gize 5 cabinets must be pole-mounted cabinets. All pole-mounting hardware must be supplied and

must be made of rustproof material. Top and bottom mounting brackets must be supplied and must

germit the use of two (2) bands on each bracket (for secure mounting). Mounting brackets must
pllow the use of a minimum of 3/4-inch widebands.

gize 5 cabinets must be supplied with an Extender Base that is at least 15 Inches in height. The

gxtender base must be made of 5052-H32 aluminum havingaminimum thickness of 0.65inch. The top

gnd bottom opening must match the bottom of the cabinet and must have the same mounting bolt
gattern as the cabinet. Extender base, mounting bolts and gasket must be supplied as one

n unit and separate from the size 5 cabinets.

All cabinets must be equipped with a three- (3) position alarm and light switch bracket. This Must

o0 S5 W

— o 5 O QT w
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13.6

Door and Hardware

13.6.1

13.6.2

13.6.3

13.6.4

13.6.5

13.6.6

13.6.7

13.6.8

13.6.9

13.6.10

A stiffener plate must be welded across the inside of the main door to prevent flexing. The
stiffener plate must not cover or prevent access to any door component(s).

The lower section of the cabinet door must be equipped with a louvered air entrance. The
air inlet must be large enough to allow sufficient airflow per the rated fan capacity. Louvers
must satisfythe NEMA rod entry test for 3R ventilated enclosures. A removable fiberglass,
air filter must be supplied with each cabinet. The filter must be secured to the air entrance
in such fashion as to maintain close contact, at all times, to the louvered air entrance. The
filter retainer must be a slide fit design with no bolts or springs utilized to secure the filter
to the door opening.

Theroof of the cabinet mustincorporate an exhaust plenum withavent screen. Perforations
inthe vent screen must not exceed 0.65 inches in diameter.

The main door must be equipped with a three-point draw roller type latching mechanism.
The push rods must be turned edgewise at the outward supports and must be 0.250 inch
by 0.750 inch aluminum, minimum. The push rods must maintain a uniform thickness along
theirentirelength. A reduction in thickness at the center latch point must not be accepted.
Rollers must have a minimum diameter of 0.875 inch and will be made of nylon. The center
catch must be fabricated from 0.187 aluminum.

The handle on the main door must utilize a stainless steel shank of 5/8 inches minimum
diameter. The handle must include a hasp for the attachment of an optional padlock. The
cabinet door handle must rotate counter-clockwise to open. The handle must not extend
beyond the perimeter of the main door at any time. The lock assembly must be positioned
so that the handle must not cause any interference with the key when opening the cabinet
door. When the door is closed and latched, the door must automatically lock. It must not be
necessary to use a key in order to lock the door.

The main cabinet and police panel door hinges must be a one-piece, continuous piano
hinge. The hinge must be located on the right side of the door when viewed from the front.
The hinge and pin must run the entire length of the door. All cabinet and police panel door
hinge pins must be capped at the top and bottom by weld to render the pin tamper proof.
The hinges must be made of 0.093 thick aluminum and must have a 3-inch open width
with a 0.250-inch diameter stainless steel hinge pin. Door hinge must be bolted to the
cabinet and door with 'Z4-20 stainless steel carriage bolts and ny-lock nuts.

The main door must be equipped with a mechanism to automatically hold the door open
at approximately 90, 125, and 150 degrees, in windy conditions. The mechanism must be
pinned to preventseparation fromthetrack. The door holding track must be reinforced and
tack welded along its top and bottom. Manual placement of the mechanism must not be
required by the field technician.

The main door must be equipped with a Corbin tumbler lock number 15481RS or approved
equivalent. The lock must be of brass construction, and must have a swing away cover.
Two Maryland No. 2 keys must be supplied and attached to each cabinet door upon
shipment.

13.7 Police Switch Compartment
13.7.1 A switch compartment must be provided on the maindoor.
13.7.2 The opening for the switch compartment door must be double flanged on all four sides and
must incorporate a rain channel on all four sides.

13.7.3 The police door-in-door must be provided with a treasury type lock Corbin No. R357SGS series,
or approved equivalent. The lock must be of brass construction, and must have a swing away
cover. All cabinets must have a police panel door that utilizes a slam shut type latching
mechanism. Two police keys must be supplied and attached to each cabinet door upon
shipment.
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13.7.4  The door hinge for the switch compartment must be 0.063-inch stainless steel with a0.60 inch
diameter stainless steel hinge pin.

13.8 Type 1 And Type 2 Terminals and Facilities Main Panel Design

13.8.1

13.8.2

13.8.3

The main panel must be constructed from 5052-H32 brushed aluminum of 0.090 inches
minimum thickness and formed so as to minimize any flexing when plug-in components are
installed.

All main panels must be hinged at the bottom to allow easy access to all wiring on the rear
of the panel. The cabinet back panel conductors must be arranged to allow the top of the
panel to be tilted out through the main cabinet door. Removal or disconnecting of any
conductors or equipment mounted on the side walls of the cabinet must not be necessary.
The main panels must be fully wired in the following configurations:

13.8.3.1 Type 1 Configuration 3 -- Twelve load switch sockets, (eight vehicle sockets and four

pedestrian sockets) six flash transfer relay sockets, one flasher socket, and
two main panel BIU rack positions. This configuration must be installed into
all size five (5) cabinets.

13.8.3.2 Type1Configuration 4--Sixteenload switch sockets, (eight vehicle sockets, four

13.84

13.8.5

13.8.6

13.8.7

13.8.9

13.8.10

pedestrian socketsandfouroverlap sockets) eightflashtransferrelaysockets,
oneflashersocket andtwo main panel BIU rack positions. This configuration
must beinstalledintoall size six (6) cabinets.

13.8.3.3 Type 2 Configuration 3 -- Twelve load switch sockets, (eight vehicle sockets

and four pedestrian sockets) six flash transfer relay sockets, one flasher socket. This

configuration must be installed into all size five (5) cabinets.
13.8.3.4 Type 2 Configuration 4 - Sixteen load switch sockets, eight vehicle sockets, four

pedestriansocketsandfouroverlapsockets)eightflashtransferrelay

sockets. This configuration must be installed into all size six (6) cabinets.
Reference designators for all load switch and flash transfer relay sockets must be silk-
screen labeled on the front and rear of the mainpanel.
Up to eight load switch sockets may be positioned horizontally or stacked in two rows onthe
main panel. If more than eight load switch sockets are required they must be mounted in
two horizontal rows. All load switch sockets, flasher sockets, and flash transfer sockets
must be mounted on the main panel only.
Abracket extending at least half the length of the load switch must support all load switches.
This support must be rigidly mounted to the main panel and be removable for
maintenance by using hand tools only.
In Type 1 Main Panels rack style mounting must be provided to accommodate the required
BIU’s per the configuration listed in section 3.3 above. A duel -- row, 64 -- pin female din
41612 Type B connector must be provided for each BIU rack position. Card guides must be
provided for both edges of the BIU. Terminal and facilities BIU mounting must beanintegral
part of the main panel. Detector rack BIU mounting must be an integral part of the detector
rack.

In Type 1 Main Panels all BIU rack connectors must have pre-wired address pins
correspondingto the requirements of the TS 2 Specification. The address pins must control
the BIU mode of operation. BIU’s must be capable of being interchanged with no additional
programming.

All twelve position main panels must have all field wires terminated on one row of
horizontally mounted terminal blocks. All sixteen position main panels must have all field
wires terminated within one or two rows of horizontally mounted terminal blocks. If two
rows are used, the upper row must be wired for the pedestrian and overlap field
terminations. The lower row must be reserved for phase one through eight vehicle field
terminations.
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13.8.11

13.8.12

13.8.13

13.8.14

13.8.15

13.8.16

13.8.17

13.8.18

13.8.19

13.8.20

13.8.21

13.8.22

13.8.23

13.8.24

All field output circuits must be terminated on anon-fused terminal block with a minimum
rating of 20 amps.

All Type 2 Main panels must provide means of programming the controller phase outputs
to load switch inputs with only the use of ascrewdriver.
Permanentalphanumericallabelsmustidentifyallfieldinput/output(l/O)terminals. Alllabels
must use standard nomenclature per the NEMA TS 2 Specification.

Type 1 Main Panels must have asaminimum, terminals provided forthe input/output signals
listed in table 5.3.1—2 for terminal facilities configurations 3 and 4 of NEMA TS2—1992.
Type 2 Main Panels must have as a minimum, sufficient screw terminals must be provided
forthe termination oftheinput/output functions describedinsection5.3.2 of the TS2—1992
standard.

All flash color selection must be accomplished at the field terminals with the use of a
screwdriver only. It must also be possible to select, through terminal connections, which
of the two flasher circuits is connected to each phase. All cabinets must be wired so that
flasher circuit output #1 must be wired for phases 2, 3, 6, and 7, overlap B and overlap D.
Flasher output circuit #2 must be wired for phases 1,4, 5, and 8, overlap A and overlap C. All
cabinets must be pre-wired to flash phases 2 and 6 yellow and all other phases and overlaps
red.

Field terminal blocks must be wired to use a minimum of three positions per vehicle,
pedestrian and overlap phase. All bolts and screws used for electrical connections must be
stainless steel. All equipment grounds must run directly and independently to the Earth
ground bus bar. All neutral conductors must be carried throughout the cabinet without a
break, splice, or fuse unless otherwise noted. A separate insulated Neutral Bus Bar with a
minimum of twenty positions orterminals sized to allow three #12 wires per terminal must
be mounted to the main panel. A separate insulated Earth Ground Bus Bar witha minimum
of ten positions or terminals sized to allow three #12 wires per terminal must be mounted to
the main panel. The mounting of each bus bar must be ridged with minimal flexing at all
points on the bar.

Signal output terminals must be screw type, Compression type termination must not be
acceptable.

The main panel must contain a flasher capable of operating a 15-amp, 2-pole, NEMA solid
state flasher. A bracket that extends at least half its length must support the flasher.
Asaminimum, aRCnetwork must be wiredin parallel with each group of three flash-transfer
relay coils. A RC network must be installed on all other relay coils.

All logic-level, NEMA Controller Unit and Malfunction Management Unit input and output
terminations on the main panel must be permanently labeled. Cabinet prints must identify
the function of each terminal position. All screws and terminals must be made of stainless
steel.

Type 1 Main Panel terminal blocks for DCsignal interfacing must have a number 6-32x7/32-
inch screw as a minimum. All screws and terminals must be made of stainless steel.
Functions to be terminated must be as specified in the listing of input/output Terminals in
the NEMA TS2--1992 Standard document (Section 5).

Type 2 Main Panels must have as a minimum, terminal blocks must be provided at the top
of the main panel to provide access to the Controller Unit's programmable and non-
programmableinputs and outputs. Terminal blocks for DC signal interfacing must have a #
6-32 x 7/32-inch screw minimum. All screws and terminals must be made of stainless steel.
All main panel wiring must conform to the following wire size and color:

Green or Walk load switch output brown wire 16 AWG

Yellow load switch output yellow wire 16 AWG
Red/Don’t Walk load switch output red wire 16 AWG
MMU (other than ACpower) optional color 22 AWG
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Controller Unit Input /Output

ACLine (power panel to main panel)
AC Line(main panel)
ACNeutral (power panel tomain panel)
AC Neutral(main panel)

Earth ground(power panel)
Logic ground

*** Gauge varies with power panel / main panel set.

blue wire

black wire
black wire
white wire
white wire

green wire
graywire

22 AWG
* ok K
* ok ok
* ok ok
* ok ok

* %%

22 AWG
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Unless otherwise noted, wire size must comply with NEMA Standard TS 2 - 1992 Table 5.2.5-1.

13.8.25

13.8.26

13.8.27

13.8.28

13.8.29

13.8.30

13.8.31

13.8.32

13.8.33

13.8.34

13.8.35

13.8.36

Allwiring, 14 AWG and smaller, must conformtoMIL-W-16878/1, type B/N, 600V, 19-strand
tinned copper. The wire must have a minimum of 0.010 inches thick PVC insulation with
clear nylon jacket and rated to 105 degrees Celsius. All 12 AWG and larger wire must have
UL listed THHN / THWN 90 degrees Celsius, 600 V, 0.020 inches thick PVC insulation and
clear nylon jacketed
All wiring, 14 AWG and smaller, must conform to MIL-W-16878/1, type B/N, 600V, 19-
strand tinned copper. The wire must have a minimum of 0.010 inches thick PVC insulation
with clear nylon jacket and rated to 105 degrees Celsius. All 12 AWG and larger wire must
have UL listed THHN / THWN 90 degrees Celsius, 600 V, 0.020 inches thick PVC insulation
and clear nylon jacketed.
All Controller Unit and Malfunction Management Unit cables must be of sufficient length to
allow the units to be placed on either shelf or the outside top of the cabinet in the
operating mode. Connecting cables must be sleeved in a braided nylon mesh. The use of
exposed tie-wraps or interwoven cables are unacceptable.
All cabinet configurations must be provided with enough RS-485 Port 1 communication
cablesto allow full capabilities ofthatcabinet. Each communication cable connector must be
a15-pin metal shell D sub-miniature type. The cable must be a shielded cable suitable for
RS-485 communications.
All main panels must be pre-wired for a Type-16 Malfunction Management Unit.All wiring
must be neat in appearance. All cabinet wiring must be continuous from its point of origin
to its termination point. Butt type connections/splices are not acceptable. All cabinet back
panel conductors must be soldered, at its destination point as specified. Printed circuit
boards, except for BIU rack and pedestrian isolation boards, must not be used on main
panels.
All connecting cables and wire runs must be secured by mechanical clamps. Stick-on type
clamps are not acceptable.
The grounding systeminthe cabinet must be divided into three separate circuits (ACNeutral,
Earth Ground, and Logic Ground). These ground circuits must NOT be connected together
at a single point as outlined in the NEMA TS 2Standard.
All pedestrian push-button inputs from the field to the controller must be opto-isolated and
operate at 12 VAC.
All wire (size 16 AWG or smaller) at solder joints must be hooked or looped around the
eyelet or terminal prior to soldering to ensure circuit integrity. Lap joint soldering is not
acceptable. All connections to other than solder connections must be made with insulated
spade connectors.
All exposed or protruding 120 VAC terminals or screws must be covered or shielded to
prevent shock hazard to personnel.
All conductors used in cabinet wiring must be identified by the use of a pre-printed sleeve or
wire marker clearly visible and before attachment to alug, terminal or making aconnection.
All unused wires must be terminated and labeled at a terminal strip. The tying back of
unused wires is not acceptable. All wiring harnesses must be encased inacontinuous mesh
sheath. The use of cable ties to arrange wiring harnesses is not acceptable. All conductors
and wiring harnesses must be routed and arranged to allow easy access to all equipment
and terminals.
The main panel must incorporate a relay to remove +24VCD from the common side of the
load switches when the intersection is placed into flash. The main panel must incorporate
a relay or interlock that will initiate stop time to the controller onring 1and ring 2 whenever
the intersection goes into a "conflict flash" condition. The relays mention above must be
Potter & Brumfield, Model

KRAP-NI 1AG-120V or approved equal.
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13.9

Power Panel Design And Construction

13.9.1

13.9.2

13.9.3

13.13.4

13.95

13.9.6
13.9.7
13.9.8

13.9.9

13.9.10
13.9.11

The power panel must consist of a separate, fully enclosed module, securely fastened to the
lower right side wall of the cabinet. The power panel must be wired to provide the necessary
power to the cabinet, controller, Malfunction Management Unit, cabinet power supply and
auxiliary equipment. It must be manufactured from 0.090 inch, 5052-H32 aluminum with
removable plastic front cover. Means must be provided to allow access to the main and
auxiliary breakers without removing the front cover. All components of the power panel
must be accessible for ease of replacement without removing any other components or
equipment. Adequate space between components must be provided for the tightening of
allterminals.
The power panel must beidentical forall cabinets except for breaker sizing. The power panel
must house the following components:
All circuit breakers must be single pole Square-D orapproved equivalent
and suppliedina Q.0.U. mounting. The main breaker must be labeled
"MAIN". A 30-amp main breaker for 12-position cabinets and a 40-
amp breaker for 16 position cabinets. This breaker must supply
power to the controller, MMU, signals,cabinetpowersupply,isolation
transformer,andseparatebreakersused tosplitthe powerfeedand
auxiliary panels. Breakers must be thermal magnetic type, ULlisted for

HACR service, withaminimum of 10,000 amp intemipting capacity. All

breakers must be installed in a vertical orientation.

One (1) single pole fifteen amp (15-amp) breaker labeled "Auxiliary"

must supply power to the fans, lights and GFCl outlet. The power

feed for this breaker must not be fed from the load side of the main

breaker but willbe fed from the main feedsside.

One (1) single pole fifteen amp (15-amp) breaker must supply power to a SOLA CVS SERIES
CONSTANT VOLTAGE TRANSFORMER TYPE 23- 23-125-8 which must

be called (isolation transformer) throughout these specifications. No substitution must be
allowed. The isolation transformer must be mounted inside the cabinet on the right side of
the cabinet wall above the power panel. This breaker must be labeled "ELECTRONIC
EQUIPMENT". The

power feed for this breaker must be from the "line out equipment" side of the power line
surge protector (EDCO Surrestor SHP-300-10). No substitute must be allowed. The "neutral
equipment" side of the same SHP-300-10 must be wired to the neutral input of the isolation
transformer. The load side of the isolation transformer both AC+ and AC- (neutral) must
power the Controller Unit, Malfunction Management Unit, Power Supply, and no other
equipment.

A 50 amp, 125 VAC radio interference line filter.

Anormally open, 60-amp, mercury contactor Durakool model BBC-7032 or exact equivalent.
One (1) Insulated AC Neutral bus bar with a minimum of twelve (12) positions capable of
accepting three #12 wires per position.

One (1) Earth ground bus bar (chassis ground) withaminimum of seven (7) positions large
enough to accept three #12 wires per position.

A NEMA type 5-15R GFCI convenience outlet wired asspecified.

Assix (6) position (minimum) terminal block must be provided for the termination of the AC+
Feed to the cabinet, the AC- Neutral Feed to the cabinet and the Earth Ground or (Chassis
Ground) tothe cabinet. A single hole compression lug capable of accepting as a minimum
#10 AWG to a maximum #4 AWG wire must be provided for each termination. The
compression lug must be a screwdriver slot type rated for copper wire. Four (4) terminal
lugs must be provided for each cabinet. These lugs must be protected with a transparent
cover. Means must be provided for installing or tighten the cabinet service feeds without
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13.10

13.9.12

removing the protective cover.

The AC neutral bus, earth ground bus and DC logic ground must "NOT" be electrically
connected and must be electrically isolated from each other within the cabinet wiringin lieu
of NEMATS 2- 1992 FIGURE 5.4.2-1 conductors indicated.

Auxiliary Cabinet Equipment

13.10.1

13.10.2

13.10.3

13.10.4

13.10.5

13.10.6

13.10.7

13.10.8

13.10.9

The cabinet must be provided with two thermostatically controlled (adjustable between
80-150 degrees Fahrenheit) ventilation fans in the top of the cabinet plenum. Each fan
must be a ball bearing type fan and must be capable of drawing a minimum of 100 cubic
feet of air per minute. The fans must have a minimum design life of one hundred thousand
(100,000) hours. Each fan must have its own thermostat, fan and thermostat must be rated
for one hundred and twenty-five percent (125%) of capacity. Each fan and thermostat
assemble must be fused. Allfuse holders must be of the encased type.

A 25-watt R-25 plated metallic gooseneck incandescent lamp fixture mounted ona 14-inch
flexible arm must be included. The flexible arm must be permanently mounted on the
lower right side to sufficientlyilluminatethefieldterminals.A rotary type switch, used to
activate this lamp must be provided and installed on the rear of the lamp housing. The lamp
must be wired to a door- activated switch mounted near the top of the door. If the toggle
switch is ON and the main door is closed the lamp will be off. If the rotary switch is ON and
the main door is closed the lamp will be

A 25-watt R-25 plated metallic gooseneck incandescent lamp fixture mounted on a 14-inch
flexible arm must beincluded. The flexible arm must be permanently mounted to the middle
of the cabinet door. A rotary type switch, used to activate this lamp must be provided and
installed ontherear of the lamp housing. The lamp must be wired to a door-activated switch
mounted near the top of the door. If the toggle switch is ON and the main door is closed
the lamp will be off. If the rotary switch is ON and the main door is closed the lamp will be
off.

Afluorescent lighting fixture must be mounted ontheinside top of the cabinet near the front
edge. The fixture must be rated to accommodate a F15T8 lamp operated from a normal
power factor UL or ETL listed ballast. The fluorescent lighting fixture must be rapid start
type and cold weather rated. The lamp must be wired to a door-activated switch mounted
near the top of the door. If the main door is closed the lamp will be off.

A rigid slide-out document tray must be mounted below the bottom shelf. The tray must
be of sufficient size and strength to hold a complete set of cabinet wiring drawings,
intersection diagrams, equipment and programming manuals for all equipment and
modules applicable to each cabinet. The tray must operate by sliding out, then opening a
hinged cover to remove documents. After removing the documents and closing the cover,
the tray must serve as a suitable resting place for documents or a laptop computer. See
diagram concerning the design and construction of this tray. As a reference, use Hennesy
Products Inc. Part No.541.

Three- (3) sets of complete and accurate cabinet wiring drawings must be supplied with
each cabinet.

One (1) set of manuals for the Controller Unit, Malfunction Management Unit, Power
Supply, Detector Rack, Vehicle Detector Amplifier modules must be supplied with each
cabinet.

Ten complete sets of schematics, logic drawings, and assembly drawings for each type of
electronic unit supplied i.e. Controller Unit, MMU, Power Supply, Load Switches, and
Flashers. This documentation must be provided prior to the delivery of any equipment and
must be a one-time shipment.

Two complete copies of component, hardware, and manufacturer indices of every item,
unit, assemble and component within a cabinet, must be included as part of these
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specifications. A complete listing of replacement parts and cost must beincluded.

13.11 Vehicle Detection

13.11.1

13.11.2

13.11.3

13.11.4

13.11.5

13.11.6

13.11.7
13.11.8

13.11.9

A vehicle detector amplifier rack(s) must be provided in each cabinet. Detector racks must
be available in two configurations.

Configuration #1 - Must support 16 channels of loop detection, and one BIU contained within

one
(1) Detector Rack. Configuration #1 must be installed into all Size (5) cabinets
Configuration #2 - Must support two (2) Detector Racks with 16 channels of loop detection
each, and one BIU contained within each rack. Configuration #2 must be installed into all
Size (6) cabinets.

Each cabinet must contain detector interface panels for the purpose of connecting field
loops and vehicle detector amplifiers. One 16-positioninterface panel must be provided for
each 16-channel detector rack per cabinet. The interface panel(s) must be attached to the
lower left side wall of the cabinet. 6.4 Each interface panel must allow for the connection
of a minimum of sixteen independent field loops. A ground bus terminal must be provided
between each loop pair terminal to provide a termination for the loop lead-in ground wire.
Detector Terminals must be screw type, Compression type termination must not be
acceptable

All interface panels must be provided with lightning protective devices for all channels. All
interface panels must be provided with EDCO SRA-6 or approved equal lightning protective
devices for all available inputs.

A cable consisting of 20 AWG twisted pair wires must be provided to enable connection to
and from the panel to a detectorrack.

Alltermination points mustbeidentified byaunique numberandsilk-screened onthe panel.
Each detector rack must contain four (4) four channel vehicle detectors and detector
amplifierthat arecompatible with conventional loopsaswellas 3M Microloop probes. These
amplifiersmustbe 3M C424T Loop Detectors.Substitutes mustnotbeaccepted. Alldetectors
mustbeinterchangeable from detector rack to detector rack and from slot to slot without
modification.

Each detector rack must be powered by thecabinet power supply.

13.12 Cabinet Auxiliary Switch Panel And Police Panel

13.12.1 An auxiliary switch panel must be mounted on the inside of the main door. The auxiliary
switch panel must provide as a minimum thefollowing:

13.12.2 AUTO/FLASH SWITCH. When in the FLASH position, power must be maintained to the
controllerand theintersection must be placed inflash. The controller must not be stop timed
when in flash. When the switch is moved from FLASH position to the AUTO position, an
external start
signal mustbe applied tothe controller. This external start signal will force the controller to
initiate the start up sequence when exiting flash.

13.12.3 STOP TIME ON/OFF SWITCH. STOP TIME ON position, when applied, the controller must be
stop timed in the currentinterval.

13.12.4 CONTROL EQUIPMENT POWER ON/OFF SWITCH. This switch must control the Controller
Unit, Malfunction Management Unit and Power Supply AC power. When in the ON position
the AC power must be applied.

13.12.5 Two (2) spare switch positions holes must be provided and plugged for future use.

13.12.6  The police door switch panel must contain the following:

13.12.6.1 AUTO/FLASH SWITCH. When in the FLASH position, power must be

maintained to the controller and stop time must be applied. The intersection
must be placed in flash. When the switch is moved from FLASH position to
the AUTO position, an external start signal must be applied to the controller.
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This will force the controller to initiate the start up sequence when exiting
flash.

13.12.6.2 SIGNALS ON/OFF SWITCH. When in the SIGNALS OFF position, power must
be removed from all signal heads in the intersection. The MMU must not
conflict or require reset.

13.12.6.3 AUTO/MANUAL SWITCH. Cabinet wiring must include provisions for an
AUTO/MANUAL toggle switch andasix(6') foot hand cord. Alegend, knockout
for the toggle switch and terminals for a hand cord must be provided. All
knockouts must be plugged. The switch must be in the top position in the
AUTO mode. The AUTO/MANUAL switch and hand cord must not be provided
unless itis called for in the special provisions of this specification.

13.12.7 Alltoggle type switches must be heavy duty and rated 15 amps, at a minimum. Single or
double- pole switches may be provided, as required.

13.12.8 Any exposed terminals or switch solder points must be covered with a non-flexible shield
to prevent accidental contact.

13.12.9 All switch functions must be permanently and clearly labeled.

13.12.10 All wire routed to the police panel and auxiliary panel must be adequately protected again
damage fromrepetitive openingandclosing of themaindoor. Nomodular connectors will be
allowedinthe cabinet except for the detector panel interface. All other cabinet wiring must
be "hard wired" point to point.

13.13 Controller Telemetry Interface Panel

13.13.1 Atelemetry interface harness and panel must be supplied with each cabinet.

13.13.2 Theharness must be a minimum of 6 feet long and must consist of two twisted shielded
pairs, 22 AWG wire withdrain wireinan overall jacket, terminated toa9-pin "D" type
connectoratoneend. The pinout of the 9-pin connector must be inexact accordance with
the NEMATS 2 Standard. The opposite end of the harness must be terminated on a 10-
position EDCO PCB-IB or exact equal lightning protection socket base.

13.13.3  All terminal block designations and peripheral board-mounted
components must be labeled as to their number and function and must correspond to the
cabinet wiring diagrams.

13.13.4 The following signals must be accessible from the telemetry interfacepanel:

13.13.4.1 Localcontrollercommandlines1&2.
13.13.4.2 Localcontroller read-backlines1&2.
13.13.4.3 Master controller command lines 1 & 2.
14.13.4.4 Master controller read-back lines 1 & 2.
13.13.4.5 Earth grounds
13.13.5 A socket mounted communication line transient protection

device must be supplied with the telemetry interface panel. The device must be
an EDCO model PC642C-008D or exact approved equivalent. The transient
protection device must be wired in series with the telemetry communication
circuit.

13.13.6 A socket mounted communication line transient protection device must be supplied with
the telemetry interface panel. The device must be an EDCO model PC642C-008D or exact
approved equivalent. The transient protection device must be wired in series with the
telemetry communication circuit.

13.13.7 Communication line impedance must be matched to the transmitter output impedance to
minimize noise on the communication lines. The panel must allow connection of a 620 ohm
resistor across the command and read-back lines, where necessary.

13.14  Preempt And Coordination Interface Panel



13.14.1 Allcabinets withaType 2 Main Panel must have aPreempt and Coordination panel mounted
onan inside cabinet wall. This panel must have a harness and connector that will mate with
a connector on the Control Unit and will access the following minimum input/output
functions. This is also known as the "D" Connector, Panel and Harness Assembly.

INPUT OUTPUT
PreemptNo.1
Preempt No. PreemptNo.2
Preempt No. Preempt No. 3
Timing Plan A PreemptNo.4
Timing Plan B Preempt No.SStatus
Timing Plan C PreemptNo.6
Timing Plan D Timing Plan A
Offset No.1 Timing Plan B
Offset No.2 Timing Plan C
Offset No.3 Timing Plan D
Alternate Sequence A Offset No.1
Alternate Sequence B Offset No.2
AlternateSequenceC Offset No.3

Alternate Sequence D Automatic Flash

Dimming Enable TBCAuxiliary No.1through No. 3

Automatic Flash Free/Coord

13.15  Auxiliary Devices
13.15.1 Load Switches

13.15.1.1 Load switches must be solid state and must conform to the requirements of
Section
6.2 of the NEMA TS 2 Standard or as specified.

13.15.1.2 Signal load switches must have a minimum load current rating of 10 amperes
at 120 VAC for incandescent lamp load.

13.15.1.3 The front of the load switch must embody a minimum of six LED indicators.
Three indicators to show the input to the load switch and three indicators to
show theoutput of the load switch.

13.15.1.4 Load switches must be dedicated per phase. The use of load switches for other
partial phases is not acceptable.

13.15.1.5 The full supplement of load switches must be supplied with each cabinet to
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allow for maximum phase utilization for which the cabinet isdesigned.

13.15.2 Cabinet Power Supply
13.15.2.1 The cabinet power supply must meet the requirements of Section 5.3.5 of the
NEMA TS 2 Standard.



13.15.2.2

13.15.2.3

13.15.2.4

13.15.3 Relay Packa 13.15.7.1

13.15.7.2

The cabinet power supply must provide LED indicators for the line frequency, 12 VDC, 12 VAC, and 24 VDC

outputs.

The cabinet power supply must provide (on the front panel) jack plugs for access to the +24 VDC for test

purposes.

One (1) power supply must be supplied with each cabinet assembly.

Relay Packages provided in all cabinets must meet the provisions as outlinedinthissectionaswellas
sectionD.(A,B,orC).13.6.8.2.above.
All relays must be Potter & Brumfield Type KRPA-NI 1AG-120V with indicator lamp wired in parallel with the

coil.
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131573

131574

131575
lefttoright:
13.15.7.5.2
13.15.7.5.3
13.15.7.5.4
13.15.7.5.5
13.15.7.5.6
13.15.7.5.7
13.15.7.5.8

131576

131577

All relay sockets must be Potter & Brumfield Type 27E891-din rail
mount, with screw terminals.
All relay sockets must be mounted on a single Din Rail with appropriate
mounting hardware. A minimum of eight (8) sockets and relays must
be provided in each cabinet.
Allrelays must be clearly label,and mounted asfollows from
13.15.7.5.1 CR1 PRE-EMPT 1

CR2 PRE-EMPT 2

CR3 REMOTE FLASH

CR4 INHIBIT MAX

CRS SPECIAL FUNCTION

CR6 EMERGENCY FLASH

CR7 STOP TIMING

CR8 SPARE
Immediately below the Relay Package mustbe mountedasix(6) position
(minimum) fuse block capable of accepting appropriate 120 volt buss
fuses from 1/4 amp to 20 amperes. A five (5) ampere slow-blow fuses
must be provided in each fuse holder. A clear plastic cover must be
provided over the fuse block to protect personnel from electrical
shock. The Fuse block must be numbered from left to right starting
with FU1 through FU6. AC+ must be wired to the top of fuse FU1 and
to no others. The source of AC+ must be from the AC+ signal bus and
must have 120VAC power as long as the intersection is in color
operation. If a flash condition exists, either MUTCD flash, conflict flash,
police panel or auxiliary flash AC+ power to FU 1 must be removed.
Each fuse block must use screw terminals for wire termination,
soldered terminals are not acceptable.
Immediately below the Relay Package mustbe mountedasix(6) position
(minimum) fuse block capable of accepting appropriate 120 volt buss
fuses from 1/4 amp to 20 amperes. A five (5) ampere slow-blow fuses
must be provided in each fuse holder. A clear plastic cover must be
provided over the fuse block to protect personnel from electrical
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131578

shock. The Fuse block must be numbered from left to right starting
with FU1 through FU6. AC+ must be wired to the top of fuse FU1 and to
no others. The source of AC+ must be from the AC+ signal bus and must
have 120VAC power as long as the intersection is in color operation. If
a flash condition exists, either MUTCD flash, conflict flash, police panel
or auxiliary flash AC+ power to FU 1 must be removed. Each fuse block
must use screw terminals for wire termination, soldered terminals are
not acceptable.
Allrelays must bewired asperthisexplanationand

diagram provided. 13.15.7.8.1 Pre-Empt 1
13.15.7.8.1.1 CRIterminal #1 mustbewiredto
LogicCommon. 13.15.7.8.1.2 CRI terminal
#2 must be wired to AC- neutral.
13.15.7.8.1.3 CRIterminal #3 mustbewiredto|/O Pre-
emptinput#1. 13.15.7.8.1.4 CRI terminal #7 must be
wired to the top of fuse FU2.

13.15.7.8.2

Pre-Empt 2

13.15.7.8.2.1 CR2terminal#1mustbewiredto
LogicCommon. 13.15.7.8.2.3 CR2 terminal

#2 must be wired to AC- neutral.

13.15.7.8.2.3 CR2terminal #3 mustbewiredtol/O Pre-
emptinput#2.13.15.7.8.2.4 CR2 terminal #7 must be
wired to the top of fuse FU4.

13.15.7.8.3

Remote Flash

13.15.7.8.3.1 CR3terminal#1mustbewiredto

LogicCommon. 13.15.7.8.3.2 CR3 terminal

#2 must be wired to AC- neutral.

13.15.7.8.3.3 CR3terminal #3 mustbewiredtol/OTest Input Bwhich

13.15.7.8.4

must initiate Automatic flash per NEMA T 2-1992
section 3.9.1.2(1). .
Inhibit Maa.

13.5.7.8.4.1 CR4 terminal #1 must be wired to
Lau terminal#62. 13.5.7.8.4.2 CR4 terminal #2
must be wired to AC- neutral.

13.5.7.8.4.3 CR4 terminal #3 must be wired
to I/Oterminals 13.5.7.8.4.4 Inhibit Max Ring |
and Inhibit Max Ring Il.

13.15.7.8.5

Special Function

13.15.7.8.5.1 CR5 terminal #2 must be wired to AC- neutral.

Montgomery County personnel will be responsible for any further wiring to this

relay

13.15.7.8.6

Emergency Flash

13.15.7.8.6.1 CR6 terminal #1 must be wired to
Logic Common. 13.15.7.8.6.2 CR6 terminal
#2 must be wired to AC- neutral.

13.15.7.8.6.3 CR6 terminal #3 must be wired
to I/Oterminals 13.15.7.8.6.4 Stop Time
Ring | and Stop Time Ring .

13.15.7.8.6.5 CR6 terminal #5 must be wired to MMU Connector A



Pin W. (output relay 1 common).
13.15.7.8.6.6  CR6 terminal #7 must be wired to Lau terminal #59.
13.15.7.8.6.7  CR6 terminal #8 must be wired to the load side of
the Line Filter or terminal connected to Line Filter.
13.15.7.8.6.8  If this relay is removed the intersection must

immediately go to flash. 13.15.7.8.6.9 Upon activation of this
relay the intersection must immediately goto
flash.

13.15.7.8.6.10 An external restart must be applied to the
controller when the intersection is returned to
color operation.

13.15.7.8.7 Stop Time
13.15.7.8.7.1 CR7 terminal #1 must be wired to

LogicCommon. 13.15.7.8.7.2 CR7 terminal
#2 must be wired to AC- neutral.

13.15.7.8.7.3 CR7 terminal #3 must be wired
to I/O terminals 13.15.7.8.7.4 Stop Time
Ring | and Stop Time RingllI.

13.15.7.8.7.5 CR7 terminal #7 must be wired to Lau terminal #60.



13.16 Testing

13.17

Warranty

13.6.1

13.16.2

13.16.3

13.16.4



Each Controller, MMU, Power Supply, Detector Rack, Detector Modules, BIU's And cabinet assembly must be
tested as a complete entity under signal load for a minimum of 24 hours.

Each assembly must be delivered with a signed document detailing the cabinet final tests performed.
The cabinet must be assembled and tested by the controller manufacturer or authorized local distributor to
ensure proper component integration and operation.

Montgomery County reserves the right to reject an entire shipment of cabinets, units, or devices covered by
this Specification and purchase order if ten (10) percent or more prove to be defective within athirty (30) day
period after shipment, or fail any performance test.

13.18

13.19

13.17.1

13.17.2

13.17.3

Electronic components must be warranted by the manufacturer against
mechanical and electrical defectsforaperiodof 2 years. The cabinet assembly
and allofit’'scomponent parts must be warranted foraperiod of oneyear. The
manufacturer'swarranty must be suppliedin writing with each cabinet, and
unit within the cabinet. Second party extended warranties is not acceptable.

Any defects in the design, workmanship, or material must be fully corrected by
the supplier duringthe warranty period at no costtothe owner. All costs of labor
parts and transportation to and from vender must be borne by the vender for
the duration of the warranty period.

The vendor must provide all revisions to any equipment furnished under these
specifications, at no cost to Montgomery County.

Shipping And Handling

13.18.1

13.18.2

13.18.3

13.18.4

13.18.5

The contractor must deliver the cabinets to Montgomery County, Signal Unit,
Building"C", 1283 Seven Locks Road, Rockville, Maryland, 20854. The contractor
must notify the signal unit (240) 773-3700 at least seven (7) calendar days in
advance of delivery and unloading of any shipment to verify the delivery date
and location. No more than two (2) trailer loads must be accepted per day and
then only on County workdays, between the hours of 7:00

a.m. and 1:00 p.m.

All cabinets must be shipped mounted on skids constructed to fit the cabinet
to be transported. Skids must be fabricated from new materials only. The use of
recycled materials inthemanufacturing of the skidsis unacceptable. The bottom
of the cabinets must be sealed when attached to the skid and a 3.5 inches
clearance must be provided between the bottom of the skid and the floor.
Additionally the cabinet must be banded to the skid from front to back and side
toside.

Allcabinets mustbe provided withtheirfullcomplement of equipmentinside
each cabinet. All equipment must be boxed and protected for shipment. All
documentation must be provided in each cabinet as outlined in these
specifications. If size constraints prohibit the shipment of equipment inside
the cabinet, the following alternative may be used. Each cabinet must be
labeled with a box number. The same box number must be applied to each box
of equipment or documentation belonging to thatcabinet.

Serial numbers, model numbers and the manufacturer's name and production
date must be clearlylegible and permanently placed on all cabinets, Controller
Units,assemblies, MMU's, Power Supplies, BIU's, Detector racks, all equipment
and modules supplied, and circuit boards.

All other equipment, assemblies and documentation must be shipped
separately and in their own containers or boxes. No unlike unit(s) or item(s)
must be shipped together in a single container.

Basis of Payment.
Furnish andinstall traffic signal cabinet willbe measured and paid forat
contract unitpricewhichmustincludeacomplete TrafficSignal Cabinet
assembly system, installation, electrical work, grounding, and all
other incidentals. The payment must be full compensation for all
materials, labor, equipment and all other incidentals necessary to
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complete this work.

SPECIAL PROVISION # 14 - FURNISH AND INSTALL TRAFFIC SIGNAL POLES

DESCRIPTION.

This work consist of furnishing and installing MSHA standard galvanized traffic signal mast
arms, mast arm poles, pedestal poles and transformer bases as specified in the traffic Signal
plans or as directed by the Engineer.

141 Materials.

14.1.2

14.1.3

14.1.4

14.1.5

14.1.6

14.1.7

14.1.8

14.1.9

14.1.10

14.1.11

14.1.12

14.1.13

14.1.14

Design must meet the 1994 edition of AASHTO Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals except as noted. All
welding must conform to American Welding Society (AWS) Structural Welding Code
DI.1 - Steel, Tubular Structures. Each mast arm(s) and mast arm pole structure
furnished must consist of adesign from a steel pole shaft with a steel base plate and
flange plate, steel mast arm shaft(s) with steel flange plate(s), four flange bolts per
mast arm, four anchor bolts and miscellaneous hardware.

The mast arms and mast arm poles must be manufactured from steel tubing
conforming to A595 Grade A or equal. Each mast arm and mast arm pole must be
fabricated of one length and must have one longitudinal weld, parallel to the long
axis of the mast arm or mast arm pole, with no

transverse welds. The longitudinal weld must be finished to form a smooth outside
surface and the wall of the mast arms and mast arm poles must be of uniform
thickness including the welded area. The mast arms and mast arm poles must be
round or multi-sided (8 sides ormore ) in cross section and be uniformly tapered from
butt to tip with a 1in. reduction in diameter for each 7 ftin length (0.14 in./ ft). Mast
arms must be of two piece design for all mast arms 50 ft and 60 ft in length. Mast
arms must be of three piece design for all mast arms 70 ft in length. Any
combination of two piece of 50 ft and 60 ft arms of the same butt diameter must fit
together and any combination of two or three piece of 60 ft and 70 ft mast arms in
sequence must fit together. The bolted splice for two or three piece mast arms must
be asspecifiedinthe Contract Document.

50 ft mast arms must have a butt section 30 ft in length.

60 ft and 70 ft mast arms must have a butt section of 35 ft in length.

38 ft single piece mast arms must be 9 in. outside diameter at the flange plate and
must be made of 7 gauge (0.179 in.) thickness steel.

50 ft two piece mast arm butt sections must be 10 in. outside diameter at the flange
plate and must be made of 3 gauge (0.250 in.)thickness steel.

60 ft two piece and 70 ft three piece mast arm butt sections must be 12.5 in. outside
diameter at the flange plate and must be made of 3 gauge (0. 250in.) thickness steel.
All extension sections of two and three piece mast arms must be made of 7 gauge
(0.179 in.) thickness steel.

Single 27 ft mast arm pole designed witha38 ft mastarmlength must be 12in. outside
diameter at the base plate and must be made of 7 gauge (0.179 in.) thickness steel.
Single 27 ft mast arm pole designed witha 50 ft mast arm length must be 13in. outside
diameter at the base plate and must be made of 3 gauge (0.250 in.) thickness steel.
Single 27 ft mast arm pole designed with 60 ft or 70 ft mast arm lengths must be 15
in. outside diameter at the base plate and must be made of zero gauge (0.312 in.)
thickness steel.

Twin 27 ft mast arm poles designed with 50 ft mastarmlengths must be 13 in. outside
diameter at the base plate base and must be made of 3 gauge (0.250 in.) thickness
steel.

Twin 27 ft mast arm poles designed with mast arm lengths for one mast arm of 50
ft and the remaining mast arm of 60 ft or 70 ft must be 15 in. outside diameter at the
base plate and must be made of zero gauge (0.312 in.) thickness steel.



14.1.15 Triple 27 ft mast arm pole designed with mast arm lengths for one mast arm of 38 ft,
second mast arm of 60 or 70 ft and the third mast arm of 50 ft must have 15 in.
outside diameter at the base plate and must be made of zero gauge (0.312 in.)
thickness steel.

14.1.16 The material for mast arm pole base plate must conform to A 709, Grade 36 and
must be of sufficient size and strength. The base plate must be secured to the lower
end of the mast arm pole by two continuous electric arc welds. The base plate must
telescope the mast arm pole with one weld on the inside of the base plate at the end
of the mast arm pole shaft. The remaining weld must be located on the outside of
the base plate, around the circumference of the mast arm pole. The weld connection
must develop the full strength of the adjacent mast arm pole shaft to resist bending
action. All base plates must be fabricated with the holes for anchor bolts to the size
and location dimensions as shown on the appropriate detail.

14.1.17 Allmastarmsand mast arm poles must be furnished with flange plate(s) as noted
in
the details. These attachments, including the bolts, must be connectedinsucha
mannerastodevelop the minimum guaranteed yield and ultimate tensile strength
forthe mastarmand mastarm pole. This assembly must be capable of transferring
the maximum moment being carried by the mast arm without distortion or
rotation of the mast arm or the attachment. Flange plate(s) must be connected by
the use of 4 bolts. The size of the plates and bolts must be as shown in the details.
Four (1-1/2 in. 0.D.) rubber grommets must be furnished for each mast arm to
accommodate signal heads wiring access.

14.1.18 The mast arm flange plate must be secured to the lower end of the mast arm pole
by two continuous electric arc welds. The mast arm flange plate must telescope the
mast arm with one weld located on the inside of the flange plate at the end of the
mast arm. The remaining weld must be located on the outside surface of the flange
plate around the circumference of the mast
arm pole. The weld connections must develop the full strength of the adjacent mastarmto
resist bending action.

14.1.19 Mast arm flange plates and mast arm pole flange plates surfaces must be plane to
within 1/16in. and must be free of any buildup of galvanizing (drips, runs, etc.) which
would prevent intimate contact between the connecting surfaces.

14.1.20 Access hole frames must be welded into the mastapnie as detailed in MD 818.11. A
galvanized steel cover, conforming to A709, Grade 36 must cover the access hole
frame. The access hole cover'stop mustbe secured totheaccess holeframebyahinge
fabricated from 0.063 in. stainless steel using a 0.120 in. diameter stainless steel
hinge pin. The hinge must be secured to the access hole frame by 2 1/4in. 20 UNC)
hex head stainless steel bolts. The hinge must be secured to the access hole cover
by 2 (1/4 in. 20 UNC) hex head stainless steel bolts and lock nuts. A slotted opening
must be provided at the bottom of the access hole cover to allow for attachment of
a furnished (1/4 in. 20 UNC) hex head stainless steel bolt into the access hole frame
face.

14.1.21 A 3/8 in. diameter X 1 in. stud copper servit post for two #6 AWG stranded wire
must be furnished into the bottom of the access hole frame.

14.1.22 Mast arm poles must be provided with entrance ways for cable as noted on the
appropriate detail. These holes must be factory drilled and a straight tapped
coupling, conforming to Underwriters Laboratory's UL 6 Specification, for 3 in. rigid
conduits, must be installed for each hole. A nipple with a unitized hexagonal fitting
and integral inside radius on one end must then be installed and fully seated on the
interior side of the coupling. Location and installation of the coupling must be as
shown in the details.

14.1.23 "J" hooks must be installed as follows, located 1 ft above the highest mastarm T
dimension.

14.1.24 Asingle ")" hook must be welded inside the pole for single mast arm poles.

14.1.25 Two"J" hooks must be welded inside the pole for twin mast arm poles and triple mast arm



14.2

14.1.26

14.1.27

14.1.28

14.1.29

14.1.2

14.1.2

14.1.2

14.1.2

poles.

All mast arms, mast arm poles, access hole frames and hardware, except materials

manufactured from stainless steel or cast aluminum, must be hot dipped

galvanized. The galvanized coating must conform to the thickness, adherence and

quality requirements of A123 or A153 for hardware. Threaded components must

be chased and cleaned after galvanizing. All internally threaded components must

be tapped the minimum amount required to permit assembly on the coated

externally threaded fastener. Internally threaded components must be provided

with an lubricant which must be clean and dry to thetouch.

Each mast arm pole must be furnished with four removable ornamental anchor bolt

covers made of cast aluminum. Bolt holes for attaching the bolt covers to the base

plate must be drilled at the location obtained by following the diagonal line of the

base plate until it intersects the bolt circle diameter, then proceeding tangentially

from the bolt circle diameter a distance equal to the Anchor Bolt Center to Bolt Slot

Center Distance as provided in the MD 818.14. Attachment to the base must be

made using hex head stainless steel bolts (1/4 in.- 20 UNC).

Each mast arm extension section and mast arm pole must be furnished with a

removable domed cap, fabricated from cast aluminum, circumferentially attached to

the outside of the pole shaft or mast arm end with 3 hex head stainless steel bolts

(1/4 in.- 20 UNC). All mast arm caps must have inside diameter one in. Larger than

the outside diameter of mast arm end.

Each mast arm and mast arm pole must have an identification plate mechanically

attached, oriented such that the identification plate may be read from a ground

observation position.

9.1 Single piece mastarmsandthe butt section of two andthree piece mastarms
must have the identification plate attached 6 in. above the flange plate.

9.2 Eachextensionsectionoftwoandthreepiecemastarmsmusthavethe
identificationplate attached 6 in. from the larger diameter end.

9.3 Poles must have the identification plate attached 6 in. above the bottom flange
plate.

9.4 Recessedhubtype, galvanized malleableiron plugs mustbeinsertedflushinto
allmastarm pole couplings.

Anchor Bolts.

14.2.1

14.2.2

14.2.3
14.2.4

14.2.5
14.2.6
14.2.7

14.2.8

14.2.9

14.2.1

14.2.1

Each mast arm pole anchor bolt must be made of steel in accordance with F1554,
Grade 55

S1.

Anchor bolt threads must be of cut thread design withaminimum 9in. of

threads atthetop and bottom.

The template and anchor plates must be as shown the contract documents.
The diameter of the anchor bolt must be stampedintothe top ofthe

threaded end of each anchor bolt.

Each anchor bolt must be provided with two anchor bolt nuts and two flat washers.

Anchor bolt nuts must conform to A 194 grade 2 or 2H or A563 D orDH.
Allnutsmustbetappedoversize theminimumamount

requiredto permit assembly on the coated externally

threadedfastener.

Washers must conform to F436.

All nuts, washersandthetop 12in. of allanchor bolts must be hot dipped or
mechanically galvanized. The galvanized coating must conform to the
thickness, adherence and quality requirements of A 123 or A 153 for
hardware.

0  Allhigh strength bolts (of agiven length), nuts (of a given size) and
washers (of a given diameter) must be from the same
manufacturing lot per each requisition of materials. The use of
foreign made fasteners is prohibited!

1  Alternate Design. Alternate mastarmandmastarm pole
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14.2.12

14.2.13
14.2.14
14.2.15

14.2.16

designs willbe considered provided the following

qualifications are observed:
Alternatemastarmdesignsmayusesectionalconstruction
providedeach section hasaminimum length of 30 ft except
forthe outer most section.

Overlap between sections must be minimum 18in.

Bolt circle diameters must be as specified in the Contract Document.
Alternate postdesigns maybestraight (nottapered)sectionsand
must havea basediameter equalto,ornogreaterthanlin.more
than, those values shown on the typicals.

Allalternate design must bestructurally equivalent totheoriginal
designandas approved by the Engineer.

Pedestal Poles

143.1

1432

1433

1434

14.3.5

14.3.6

14.3.7

14.3.8

14.3.9

14.3.10

14.3.11

Each pedestal pole's height must bedetermined by the

total height ofthe pedestal pole including the

transformer base.

10ft pole height must consist of a103 in. steel shaft with a steel

base plate plus a 17 in. transformer base.

14 ft pole height must consist of a 151 in. steel shaft with a steel base plate
plus a 17 in. transformer base.

20 ft pole height must consist of a 240 in. steel shaft with a steel base plate
plus a 17 in. transformer base.

Each pedestal pole furnished must consist of a design from a steel shaft with
a steel base plate, transformer base and all miscellaneous hardware.

The pedestal pole shaft must be fabricated of one length and must have one

longitudinal weld, parallel to the long axis of the pedestal pole shaft, with no
transverse welds. The longitudinal weld must be finished to form a smooth
outside surface and the wall of the pedestal pole shaft must be uniform in
thickness including the welded area. The pedestal pole shaft must be round or
multi-sided (less than eight sides not acceptable) in cross section. 14 ft units
must be uniformly tapered from butt to tip with a 1 in. reduction in diameter
for each 7 ftin length (0.14 in./ ft). 10 ft unit must not be tapered.

10 ft pedestal pole shaft must be 4 1/2 in. outside diameter, Schedule 40
pipe, and conform to A 501.

All 14 ft pedestal poles must be 7 1/2 in. outside diameter at the base and
must be made of 11 gauge (0.119 in.) thickness steel conforming to A 595,
Grade A or equivalent.

All 20 ft pedestal poles must be 7 1/2 in. outside diameter at the base and must
be made of 3 gauge (0.25 in.) thickness steel conforming to A595, Grade A or
equivalent

The base plate material must meet the requirements of A 709, Grade 36. The
base plate must be secured to the lower end of the pedestal pole shaft by two
continuous electric arc welds. The base plate must telescope the pedestal pole
shaft with one weld on the inside of the base plate at the end of the pedestal
pole shaft. The remaining weld must be located on the outside of the base plate
atthetop ofthe pedestal pole shaft. The weld connection must develop the full
strength of the adjacent pedestal pole shaft to resist bending action. All bases
plate must be fabricated with the holes for anchor bolts to the size and
location dimensions as shown in MD-818.16 and 818.17.

14 ft pedestal poles must be furnished with entrance ways for cable as noted
on the appropriate detail. These holes must be factory drilled and a straight
tapped coupling, conforming to Underwriters Laboratory's UL 6 Specification,
for 2 in. rigid conduits, must be installed for each hole. A nipple with a unitized
hexagonal fitting and integral inside radius on one end must then be installed
andfully seated ontheinterior side of the coupling. Location and installation of
the coupling must be as shown in MD-818.17.



14.3.12  Allpedestal poles and hardware, except materials manufactured from stainless
steel or cast aluminum, must be hot dipped galvanized. The galvanized coating
must conform to the thickness, adherence and quality requirements of A123
and A153 for hardware. Threaded components must be chased and cleaned
after galvanizing. All internally threaded components must be tapped oversize
the minimum amount required to permit assembly on the coated externally
threaded fastener. Internally threaded components must be provided with a
lubricant which must be clean and dry to the touch.

14.3.13  Each pedestal pole must be furnished with a removable domed cap, fabricated
from cast aluminum, circumferentially attached to the side of the pole with
three hex head type 304 stainless steel bolts (1/4 in. 20UNC).

14.3.14  Each pedestal pole must have an identification plate mechanically attached 6
in. above the pedestal pole base plate and oriented so that the identification
plate may be read from a ground observation position.

14.3.15  Recessed hubtype, galvanized malleable iron plugs must be inserted flush into all

couplings.
14.4 Transform Bases
14.4.1 Alltransformer bases must be approved by FHWA as meeting breakaway under NCHRP
350

14.4.2 Each transformer base must be furnished with four hex head bolts, four hex head
nuts and all associated hardware asshown ontheappropriate detail forfasteningthe
pedestal pole base plate to the top of the transformer base. All bolts must conform
to A 325 specifications and must be galvanized.

14.5 Anchor Bolts

14.5.1 Each pedestal pole anchor bolt must be made of steel conforming to M 314, Grade 55 S1.

14.5.2  Anchor bolt threads must be of cut thread design with a minimum 6in. of threads at the
top.

1453 The template and anchor plates must be asshown on MD801.01.

1454  Thediameter of the anchor bolt must be stamped into the top of the threaded end
of each anchor bolt.

14.5.5 Each anchor bolt must be provided with two attached heavy hex nuts and two
attached flat washers.

14.5.6 Anchor bolt nuts must conform to A 194, grade 2 or 2H, or A 563, D or DH.

14.5.7  Allnuts mustbetapped oversize the minimum amount required to permitassembly
onthecoated externally threaded fastener.

14.5.8 Washers must conform to F 436.

14.5.9  All nuts, washers, and the top 12 in. of all anchor bolts must be hot dipped or
mechanically galvanized. The galvanized coating must conform to the thickness,
adherence and quality requirements of A123 or A153 for hardware.

14.5.10 All high strength bolts (of a given length), nuts (of a given size) and washers (of a given

diameter) must be from the same manufacturing lot per each requisition of materials.
The use of foreign made fasteners is prohibited.
Tag Details

Single Mast Arm Pole

Mfg: [1] Contract. #: [2]

Pole Height: [3]

Ann Sizes: [4]



Anchor Bolts: [5] Bolt Circle: [ 8]

Flange Bolts: [7]

One Piece Mast Arm

Mfg: [1] Contract#: [2]
Ann Length: [6]
Flange Bolts: [7]

Two or three Piece Mast Arm - Butt Section

Mfg: [1] Contract#:  [2]
Butt For Anns: [4]

Flange Bolts: [7]

Connection Bolt: [9]

Twoorthree Piece Mast
Arm — Eatension

Section

Mfg: [1] Contract #: [2]
Extension Ann: [6]

Connection Bolt: [9

Twin Mast Arm Pole

(Identical Size Flange Plates)

Mfg: [1] Contract#:  [2]

Pole Height: [3]

[4]

Ann Sizes:



Anchor Bolts: [5] BoltCircle: [8]

Flange Bolts: [7]

Twin Mast Arm Pole

(Different Size Flange Plates)

Mfg: [1] Contract #: [2]
Pole Height: [3]

Left Ann Sizes: [4]

Right Ann Sizes: [4]

Anchor Bolts: [5] Bolt Circle: [8]
Left AnnFlange Bolts: [7]

Right Ann Flange Bolts: [7]

Pole Type [10]

Triple Mast Arm Pole
(Different Size Flange Plates)

Mfg: [1] Contract #: [2]
Pole Height: [3]

Left Ann Sizes: [ 4 ] Center Ann Sizes:
Anchor Bolts: [5] Bolt Circle: [8]
Left AnnFlange Bolts: [7]

[ 4] Right Ann Sizes:

Center Ann Flange Bolts: [ 7 ] Right Ann Flange Bolts: [7]

[4]



Tag Reference
[ 1] Name of the manufacturer of the mast arm or mast arm pole.

[2] Administration Contract Number of the mastarm or mast
armpole. [ 3] 27 ftheight.

[ 4 ] Mast Ann Size and Orientation



Pole Gauge Size
7 GA
3GA
0GA

[ 5] Anchor Bolts

Pole Gauge Size
7 GA
3GA
0GA

[ 6] Mast Ann Length

Indicate

Indicate

38'
50'
60' or 70'

1-/" x 54" & 2 Washers

1-'/4" x66" & 2 washers
2" x 72" & 2 washers

Constructed Extensionforarmlength Indicate

50'
60'-70'
70'



[ 7 ] Flange Bolt Size

Pole Gauge Size Indicate
7 GA 1-'24"x4" & washer
3GA 1-/" x 5" &washer
0GA 1-'74"x6-/" & 2flat
washers &lockwasher [ 8]
Pole Gauge Size Indicate

7 GABoltCircle 16" Dia.

3 GA 18" Dia.

0 GA 22" Dia.

[ 9 ] Connection Bolt Size

Two or three Piece Ann Size Indicate
50' 5/8" x Var.
60' 5/8" x Var.
70' 5/8" x Var.

[ 10 ] Standard or Alternate Twin.

Pedestal Pole Tag Detail

Mfg: [1] Contract #: [2]

PoleDiameter: [3] Height: [ 4 ] Gauge: [ 5] Anchor Bolts:

Circle: [7]

Tag Reference
[ 1] Name of the manufacturer of the pedestal pole.

[ 2 ] Administration Contract Number of the pedestal pole.

[ 3] Pole outside diameter at the base: 4 /

in.0.D.or7/ in.0.D.[ 4] Pole height:

(6]

Bolt



10ft', 14ft, 20 ft

[5] Polegauge: Schedule 40 or 11 GA

[ 6] Anchor bolt size: lin.Dia.x40in.Length [ 7] Boltcircle
diameter: 11in.
14.6 Basis of Payment.

Furnish and install poles for mast arm(s) and mast arm(s) will be measured and paid
for at the contract unit price per each type of pole and mast arm(s) size as specified in
the Contract Document. The payment will be full compensation for furnishing &
installing all materials including labor, equipment, materials, tools and incidentals
necessary to complete the work.

B SPECIAL PROVISION # 15 —

SCHOOL FLASHERS

DESCRIPTION.

This work consists of furnishing and installing School flasher beacons for new
installations. The school flashers must include a cabinet, batteries, battery
charger, solar panels, flasher and wiring necessary to provide a complete
flashing beacon assembly.

i Cabinet

The cabinet and door(s) must be constructed from type 5052-H32 aluminum with a minimum
thickness of 0.125 inches. There must be no vertical seams in the cabinet. External welds must be
made by using the Heliarc welding method, whereas internal welds will be made by the wire
welding method. All welds must be neatly formed and free of cracks, blowholes and other
irregularities. The nominal outside dimension must be 26(H) X 15.25(W) X 15.75(D). There mustbe
alipover-hangacross the top of the cabinet covering the top of the door to prevent moisture from

getting on the top.

15.1.2

15.1.3
15.1.4
15.1.5

15.1.6

15.1.7

The cabinet door opening must be double flanged around all sides to
form a uniform surface.

All inside and outside edges of the cabinet shall be free from burrs.
The cabinet must be provided with top and bottom shelves.
Theshelf must have predrilled holestoattach the control panel. The
holesmustbe 'Z4inchin diameter and must be centered 7 inches
apart and 3inches from the front of the shelf.

The top shelve must have aminimum of depth of 9 inches and must
span the entire width of the cabinet. The top shelf must be
removable to get access to the batteries on the bottom shelf.

The battery shelve must be fabricated with 5052H3 aluminum



having a thickness of 0.125 inches. The shelf must be welded into
the cabinet for maximum rigidity.

15.1.8 The outside surface of the cabinet must have a smooth, uniform, polish
aluminum finish.
15.1.9 All single position door restraint must be provided to hold the door

open atamaximum 90- degree angle.

15.1.10 Six (6) louvered vents (2 per side) must be provided for adequate
ventilation.

15.1.11  The door must be a minimum of 80% of the front surface area and
must be hinged on the right side when facing the cabinet.

15.1.12 The door must be furnished with a gasket /”x2” closed celled
neoprene that must form a weather tight seal between the
cabinet flange and the door. A 3/8”x5/8” retainer must be used to
hold the gasket.

15.1.13  The door gasketing must be sprayed with silicone lubricant so that
it does not adhere to the cabinet body-sealing surface.

15.114 The hinges must be continuous and must fasten to the cabinet and
door by 'Z4-20 carriage bolts, washers and nylon nuts. The hinge
must be made of 0.90inch thick stainless steeland must have a 0.25
inch diameter stainless steel hinge pin.

15.1.15  The latching mechanism must be a three —point draw type and
must have the following characteristics:

15.1.16  Thecenter catch and cam must be fabricated from 0.1875 inch thick
steel and zinc plated

15.1.17  The latching rods must not make direct contact with the inside of
the cabinet surface, rather this mechanical interface must be made
by anylonroller oneach ofthe latching rod ends.

15.1.18  Thelock must be a Corbin #2. Two keys must be furnished with each
lock.

15.1.19  Acover must be provided over the key slot to prevent debris from
getting into the lock. The cover must be attached to the cabinet so
that it can provide easy access for unlocking the cabinet.

15.2 Solar Panel
15.2.1 The photovoltaic (PV) Module must provide 12 VDC and must be
capable of recharging the system to full capacity after 6 hours of
continuous operation, in three (3) hours ( +/- 0.5 hours) during
optimum sun conditions.

15.2.2 The Solar Module must be industrial grad, polycrystalline type
with a minimum 12-years warranty against component and or
seal failure.
1523 The minimum wattage output of the Solar Panel must be 100 Watts.
1524 Each Solar Cell must be bypass diode protected to prevent power
loss if module is temporarily shaded
15.2.5 The module frame must be made from extruded aluminum alloy
and adequately sized to attach the desired number and size of
solarPanels.
15.2.6 The mounting bracket must use tamper proof hardware to secure the PV

module totheframe
15.2.7 Anultraviolet (UV)resistantweather profunctionboxproviding



wireterminationforupto #8 AWG wire must be provide with the

PV module
15.3 Battery

15.3.1 The batteries must have a nominal voltage of 12 VDC. There must
be two (2) batteries for each unit.

153.2 The batteries must be gel cell type and must be rated for a
minimum of 2000 cycles with 10% capacity withdraw.

1533 Each gel cell battery must be spill proof with ability to be installed in any
position

1534 The element posts must bea T881 type terminal designed for 'Z4” bolt
termination.

15.3.5 The batteries must have a five (5) year pro-rated warranty.

15.4 Battery Charger

154.1 An integrated charging flasher controller unit must be provided.
The charging flasher controller unit must be 100% solid state
designed for use in photovoltaic (Solar) energy systems.

154.2 The charger must supply maximum current to the battery bank
system until the batteries are fully charged. The charging circuit
must incorporate a blocking diode for reverse current protection.
The charge controller must incorporate thermal compensation to
adjust the battery charger rate variances in temperature with an
adjustable voltage swing above and below ambient set points as
defined by battery manufacturer

1543 The charger must supply a charging current of up to 10 Amps DC to the
batteries.
15.5 Programmable Control Unit
15.5.1 A programmable time-based control unit with cell modem must

be provided. The programmable control unit must be RTC APP22
time switch with M2 M Cellular unit or approved equal.

15.6 Flashing Unit

15.6.1 The flashing unit must be solid State plug- in type with no relays
or electromechanical devices. And must be rated 12 Volts DC
15.6.2 The flasher must have 2 circuits with 50% duty cycle per circuit and

must provide 50-70 flashes per minute (+/- 5 flashes per minute)
to each circuit in accordance with MUTCD standards

15.6.3 Each flasher circuit must be rated at 4 Ampsminimum.

15.6.4 The flashers must be capable of working LED.

15.7 Signal Beacons
15.7.1 The flasher assembly must operate two (2) 12-inch LED
Aluminum signal beacons. The LED’sused mustconformtothe
I.T.Estandards for Vehicle Traffic Control Signal Heads.
15.7.2 The power rating the LED module must not be exceed 35 watts
maximum.



16.

l16.1

16.2

16.3

15.7.3 The LED module lenses must be either aclear ortinted UV stabilized
acrylic which must be easily removed and replaced.

15.7.4 The LED module must be self-regulating with input voltages of 10.5 to
35volts DC.

15.7.5 The LED module must have a minimum 24” long color-coded
wiring harness (Red for positive, Black for negative)

15.7.6 The harness must have a strain relief at the lamphousing.

15.8 Basis of Payment.
Furnish and install School Flasher will be measured and paid for at the contract
unit price. The payment will be full compensation for furnishing & installing all
materials including labor, equipment, materials, tools and incidentals necessary
to complete the work.

SPECIAL PROVISION # 16 —TRAFFIC
DETECTION SYSTEM DESCRIPTION.

This work must consist of furnishing and installing vehicle presence, bike
presence, andvehicle counting systems that monitor vehicles on a roadway via
e machine vision processing video images, wireless battery powered vehicle
detection, thermal sensor and provide detector outputs to atraffic controller.

Video Detection.

16.1.1 Video traffic detection systems, cabinets, and all component parts must
meet the latest edition of the National Electrical Manufacturers
Association (NEMA) Standards and Underwriters Laboratory (UL), as
applicable. All system components must be in conformance with ISO
9002. The advertising date of this Contract must be used to determine
the date of the applicable standards.

16.1.2 Serial numbers and model numbers, if available, must be permanently
engraved on all removable components and hardware. The serial
number and model number must either be etched, stamped, or
molded. The use of adhesive backed labels isprohibited.

System Hardware.
16.2.1 The video traffic detection system must consist of:
16.2.1.1 A Video Detection Camera consisting of an integrated
imaging CCD array with optics, image-processing hardware
and ageneral-purpose CPU bundled into asealed enclosure
(hereinafter referred to as the Machine Vision Processor).
16.2.1.2  Control Cables, in pre-manufactured lengths of 100 to
1,000 feet, as shown in the Contract Documents.

Machine Vision Processor (MVP).

16.3.1 The MVP sensor must be an integrated imaging CCD array
with optics, high-speed, color, image-processing hardware
andageneral-purpose CPU bundled into asealed enclosure.
The MVP must be equipped with a sunshield to reflect solar



heat and to shield the CCD array from direct exposure to the
sun, and a faceplate heater to melt accumulated ice, snow,
or fog from the view of the camera
16.3.1.1 The CCD array must be directly controlled by the
general-purpose CPU, thus providing high video
quality fordetectionthat hasvirtually nonoiseto
degrade detection performance.
16.3.1.2 Theopticsandcameraelectronics mustbe
directly controlledforoptimal illumination for
traffic detection.

16.3.1.3 The lens must be pre-focused at the factory, as required for
operation.

16.3.1.4 It must be possible for the user to focus the lens, as
required for operation.

16.3.1.5 The MVP sensor must operate at a maximum rate

of 30 frames per second when configured for the
NTSC color video standard.

16.3.1.5 The MVP sensor must process a minimum of twenty
detector zones placed anywhere in the field of view
of thesensor.

16.3.1.6 The video output must have the ability to selectively
show overlaid graphics indicating the current real-
time detection state of each individual detector
defined in the video.

16.3.17 The sensor output NTSC color video must be viewed
with any compatible video-display device.

16.4 MVP Sensor Detector Types.
16.4.1 The MVP sensor must be programmable for a variety of
detector types that perform specific functions. The general
functions performed by the detectors mustinclude:

16.4.1.1 Presence/passage detection of moving and stopped
vehicles.
16.4.1.2 Detection based on the direction of travel and/or

exclusively for stopped vehicles.
16.4.1.3 Measure speed.

16.4.1.4 Generate avariety of alarms based on measured traffic
conditions.
16.4.1.5 Combine the output of several detectors with logical

operators and optionally modify the cumulative state
based on delay or extension timers and the state of
any associated signal phase state.

16.4.1.6 Each of the detector types must optionally be made
visible in the live video output of the sensor.

16.5 Functional Detection Capabilities.
16.5.1 The system must use software to select different detector
types. These types must include:
16.5.1.1 Countdetectorsthatoutputtraffic
volumestatistics. Thesegenerate traffic counts and



occupancy data.
16.5.1.2 Presence detectors that indicate the presence of a

vehicle, stopped vehicle, or vehicles traveling in the
wrong direction.

16.5.1.3 Speed detectors that provide vehicle counts, speed, length,

and classification.

16.6 Supervisor Communications Port.

16.6.1

16.6.2

16.6.3

16.6.4

16.6.5

TheVideo TrafficDetection systemmustbe
compatible a supervisor communications
port to provide general communications
and system configuration.

The MVPsensor mustuseanRS-485 multi-
drop network protocolto facilitate
communicationsviaanetwork of Rack
Cards, MiniHubs, Mini-Hub Its or Mini-Hub
TS2stoaremoteorlocal PCclient/server
application.

The communications port must allow the user
toupdate the embedded software withanew
softwarereleaseandinteract withaPC
client/server application for all of the various
detection requests supported by the MVP
sensor.

The communications protocol over the
supervisor communications port must be the
UDP/IP message packet and routing
standard.

This protocol mustbe usedthroughout
thefieldnetwork of MVP sensors,

hubs and the host PC server

application.

16.7 Detector I/O Port

16.7.1

16.7.2

16.7.3

16.7.4

16.7.5

The MVP sensor detector port must provide a dedicated,
RS-485, half-duplex interface between the MVP sensor and

a detector port master such as a Rack Card, Mini Hub, Mini-
Hub II, or Mini-Hub TS2.

The real-time state of phase inputs must be transmitted to the
MVP sensor.

The MVP sensor must exchange input and output state data
with the detector port

master every 100 ms.

The communications protocol must be UDP/IP over the single
twisted-pair wiring.

A detector port master such as a Mini-Hub, Mini-Hub Il, or
Mini-Hub TS2 must subsequently translate the detection
states, in an electrically compatible manner, to a traffic
signal controller:



16.7.6 Single pin state outputs must be applied by the interface card
immediately upon
receipt of the state change.

16.7.7 Each on or off pulse must be guaranteed a minimum pulse width
of 100 ms.
16.7.8 Speed outputs from 2 pins must reflect the true output of the

delay proportional to
measured speed within +1 ms.

16.8 Differential Video.

16.8.1 The MVP sensor must output full motion video using a
differential video port in either NTSC or PAL format.

16.8.2 The differential video must be transmitted over a single twisted
pair.

16.9 Power.

16.9.1 The MVP sensor must operate on 24 VAC/DC, 50/60 Hz at a
maximum of 25 watts.

16.10 The camera and processor electronics must consume a maximum of 10
watts. The remaining 15 watts must support an enclosure heater. Sensor
Operations Log.

16.10.1 The MVPsensormustmaintainanon-volatile operationslog,
which must contain, at a minimum:
16.10.1.1 Revision numbers for the current MVP sensor
hardware and software components in operation.
16.10.1.2  Title and comments for the detectorconfiguration.
16.10.1.3 Date and time the last detector configuration was
downloaded to the MVP sensor.
16.10.1.4  Date and time the operation log was last cleared.
16.10.1.5  Date andtime communications were opened or closed with
the MVP sensor.
16.10.1.6  Date and time of last power-up.
16.10.1.7 Time-stamped, self-diagnosed hardware, and
software errors that must aid in system maintenance
and troubleshooting.

16.11 MVP Sensor Vehicle Detection Performance.
16.11.1 The real time detection performance of the MVP sensor
must be optimized by following the set of guidelines for:

16.11.1.1  The traffic application to perform.

16.11.1.2  MVP sensor mounting location.

16.11.1.3  The number of traffic lanes to monitor.

16.11.1.4  The sizing, placement, and orientation of vehicle
detectors.

16.11.1.5  Traffic approaching and/or receding from the sensor’s field
of view.

16.11.1.6  Minimizing the effects of lane changing maneuvers.

16.12 Detection Zone Placement.
16.12.1 The video detection system must provide flexible detection



16.13

zoneplacementanywhere and at any orientation within the
field of view of the MVP sensor. Preferred detector
configurations must be:

16.12.2 Detection zones placed across lanes of traffic for optimal count
accuracy.

16.12.3 Detection zones placed parallel to lanes of traffic for
optimal presence detection accuracy of moving or stopped
vehicles.

16.12.4 A single detection zone must be able to replace one or
more conventionaldetector loops connected in series.

16.12.5 Detection zones must be able to be overlapped for optimal road
coverage.

16.12.6 In addition, selective groups of detectors must be able to be

logically combined into a single output by using optional
delayandextendtimingandsignal stateinformation.

16.12.7 Optimal detection must be achieved when the MVP sensor
placement provides an unobstructed view of each traffic
lane where vehicle detection is required. Examples of
obstructions are not limited to fixed objects. Obstruction
of the view can also occurwhen vehicles fromalane nearer
to the sensor obscure the view of the roadway of a lane
further away from thesensor.

16.12.8 If the Video Detection Camera cannot be installed at a
height of at least 17 feet, the Contractor must stop all work
and immediately notify the Engineer.

Detection Zone Programming.

16.13.1 The video traffic detection system must be compatible with
the placement of detection zones by means of a portable or
desktop computer using the Windows 98 SE, NT 4.0, or
2000 operating systems, a keyboard, and a mouse.

16.13.2 The VGA monitor must be able to show the detection zones
superimposed onimages of traffic scenes.
16.13.3 The mouse and keyboard must be used to:

16.13.3.1 Place, size, and orient detection zones to provide
optimal road coverage for vehicle detection.

16.13.3.2  Modify detector parameters for site geometry to optimize

performance.

16.13.3.3  Edit previously defined detector configurations.

16.13.3.5 Adjust the detection zone size and placement.

16.13.3.6 Add detectors for additional traffic applications.

16.13.3.7 Reprogram the sensor for different traffic
applications, changes in installation site geometry, or
traffic rerouting.

16.13.3.8 It must be possible to:
16.13.3.8.1 Download detector configurationsfromthecomputer
totheMVPsensor. 16.13.3.8.2 Upload the current detector
configuration that is running in the MVP
sensor.



16.13.3.8.3 Back up detector configurations by saving
them to the computer’s removable or fixed disks.

16.13.3.8.4 Perform the above upload, store, and retrieve
functions for video snapshots of the MVP sensors’

view.
16.14 Detection Zone Operation.
16.14.1 Thereal-timedetectionoperationofthe

videotrafficdetectionsystem must be
verifiable through the following means:

16.14.2 Viewing the video output of the sensor with any standard
video Display device (monitor).

16.14.2.1  Thevideooutputofthe MVPsensor (differential
twisted pair) mustbe capable of selectively
transmitting:

16.14.2.2  Camera video only.

16.14.2.3  Analogvideooverlaidwiththecurrentreal-
timedetectionstateofeach detector.

16.14.2.4  Camera video with overlaid, scaled cross-hairs that
are useful for aiming the sensor (during

installation).
16.14.3 Individual detectors must have the option of being hidden.
16.14.4 Electrically monitoring assigned contact closure pinouts

from a detector port master such asaMini Hub TSl interface
card, Mini-Hub TS2 interface card, Detector Rack interface
card, or Mini-Hub Il interface card. Each pin of an interface
card must have one associated LED output to reflect its
output state.
16.14.5 Viewing the associated output LED state on the detector port
master:
16.14.5.1  An LED must be ON when its assigned detector
output or signal controller phase input is on.
16.14.5.2  An LED must be OFF when its assigned detector or signal
controller input is

16.15 Count Detection Performance.
16.15.1  Using aMVP sensor, the system must be able to accurately count
vehicles with:
16.15.1.1 Atleast 96% accuracy under normal operating conditions
(day and night).
16.15.1.2 At least 93% accuracy under artifact conditions.
Artifact conditions are combinations of weather and
lighting conditions that result from shadows, fog, rain,
snow, etc. The volume count mustbe:
(a) Accumulated for the entire roadway (all traveledlanes).
(b)  Accumulatedovertimeintervalsthat
containaminimumofone hundred
(100) vehicles to ensure statistical
significance.



16.17

16.18

16.19

Demand Presence Detection Performance.

16.17.1

16.17.2

16.17.3

16.17.4

16.17.5

16.17.6

16.17.7

Using a MVP sensor, the system must be able to accurately provide
demand presence detection.

The demand presence accuracy must be based on the ability to enable
protected turning movement on an intersection stop line, when a
demand exists.

The probability of not detectingavehicle for

demand presence must beless than 1- percent

error under all operatingconditions.

Inthe presenceofartifact conditions, the

MVP sensormustminimize extraneous

(false) protected movement calls to less

than7 %.

Toensurestatistical significance, thedemand
presenceaccuracyanderrormust be calculated over

timeintervals that contain aminimum of one 100

protected turning movements.

These performance specifications must be achieved

with a minimum of 2 presence detectors coupled
withasingledetectorfunctiontoprovide adequate

roadcoverage tosampletherandom arrival patterns
ofvehiclesatthestopline.

The calculation of the demand presence error must

not include turning movementswherevehiclesdo
notpassthroughthe presencedetectors,orwhere

they stop short or stop beyond the combined

detection zones.

Speed Detection Performance.

16.18.1

16.18.2

16.18.3

The MVP sensor must accurately measure average (arithmetic
mean) speed of multiple vehicles with at least 98% accuracy under
all operating conditions for approaching and receding traffic.
Theaverage speed measurement mustinclude morethan 10
vehiclesinthe sample toensure statistical significance.

Optimal speed detection performance requires the sensor
location to follow the specifications described above for count
station trafficapplications with the exception that the sensor must
be higher than 13 m (40) feet. The MVP sensor must accurately
measure individual vehicle speeds with more than:

16.18.3.1 95% accuracy under all operating conditions for vehicles

approaching the sensor (viewing the front end of
vehicles).

16.18.3.2 90% accuracy for vehicles receding from the sensor

(viewing the rear end of vehicles).

16.18.4 Thesespecificationsmustapplytovehicles

thattravel through boththe count and
speed detector pair and must not include
partial detection situations created by lane
changing maneuvers.

MVP Sensor.



16.19.1 The MVP sensor must Use color image sensors as the video source for real-
timevehicledetection usingNTSCformat.Asa
minimum, eachimage sensor must provide the
following capabilities:
16.19.1.1 Images must be produced with a CCD sensing
element with horizontal resolution of at least 500
lines and vertical resolution of at least 350 lines.

16.19.2 Images must be output as video conforming to NTSC specifications.

16.19.3  Provide software JPEG video compression.

16.19.4  Provide useablevideoandresolvable featuresin
thevideoimage whenthose features have
luminance levels as low as 0.1 lux at night.

16.19.5  Provideuseablevideoandresolvable featuresin
thevideoimage whenthose features have
luminance levels as high 10,000 lux during the
day.

16.19.6  Provide useablevideoandresolvable featuresinthe
videoimage whentheratio of the luminance of the
resolved features in any single video frame is 300:1.

16.19.7  Provide direct real-time iris and shutter speed control.

16.19.8  Provide an image that is suitable for videotraffic monitoring.

16.19.9  Provide an optical filter and appropriate electronic circuitry must
be included in the image sensor to suppress “blooming” effects at
night. Have gamma for the image sensor present at the factory to
avalue of 1.0.

16,19,11 The MVP sensor, when placed at a mounting height that minimizes
vehicle image occlusion and equipped with a lens to match the
width of the road, is able to monitor a maximum of 6 to 8 traffic
lanes simultaneously. For example, available infrastructure on
which to mount MVP sensorsistypically 13 m (40 ft) high, which can
adequately cover 4 to 5 traveled lanes if the pole is within 3 m (10
ft) of the nearest traveled lanes.

16.20 MVP Sensor Optics.
16.20.1  The MVP sensor must be equipped with an integrated 12X zoom
lens with zoom and focus capabilities that can be changed using
either configuration computer software or hand-held controller.

16.21 MVP Sensor Enclosure.
16.21.1 The MVP sensor and lens assembly must be housed in an
environmental enclosure that provides the following

capabilities:

16.21.1.1 The enclosure must be waterproof and dust-tight to
NEMA-4 specifications, and must have the option to be
pressurized with dry nitrogen to 5 + 1 psi.

16.21.1.2 The enclosure must allow the MVP sensor to operate
satisfactorily over an ambient temperature range from -34
degrees C to +74 degrees C while exposed to precipitation
as well as direct sunlight.

16.21.1.3 The enclosure must allow the image sensor horizon to be



rotated during field installation.

16.21.14 The enclosure must include a provision at the rear of the

enclosure for connection of the factory-fabricated power,
communications and video signal cable. Input power to the
environmental enclosure must be 24 VAC/DC and either 50
or 60 Hz.

16.21.1.5 A heater must be at the front of the enclosure to prevent

the formation of ice and condensation in cold weather, as
well as to assure proper operation of the lens’ iris
mechanism. The heater must not interfere with the
operation of the image sensor electronics, and it must not
cause interference with the video signal.

16.21.1.6 The enclosure must be light-colored and must include a sun

shield to minimize solar heating and glare. The front edge
of the sunshield must protrude beyond the front edge of
the environmental enclosure and must include provision to
divert water flow to the sides of the sunshield. The amount
of overhang of the sunshield must be adjustable to prevent
direct sunlight from entering the lens or hitting the
faceplate.

16.21.1.7 Mounting hardware must be as specified by the enclosure

manufacturer, however all nuts, bolts, and locknuts must be
Stainless Steel, regardless of the material specified by the

manufacturer.

16.21.1.8 The total weight of the image sensor in the environmental
enclosure with sunshield must be less than 2.7 kg (6
pounds).

16.21.1.9 When operating in the environmental enclosure with the

power, communication and video signal cable connected,
the image sensor must meet FCC class B and CE
requirements for electromagnetic interference emissions.

16.22 MVP Sensor Electrical.

16.22.1

16.22.2

16.22.3

16.22.4

16.22.5

The video output of the MVP sensor must be isolated from earth
ground.

Allvideo connections fromthe sensortothe

interface panelmustalsobe isolated from

earth ground.

The video output, communication, and power stages of the sensor
must include transient protection to prevent damage to the sensor
due to voltage transients occurring on the cable leading from the
MVP sensor to other field terminations.

Connections for video, communications and power must be made
to the image sensor using a single 18-pin circular metal shell
connector.

Cable from the camera tothe control cabinet must be one
continuous section with afactory- installed connector at the
camera only.

16.22.5.1 Splices must not be permitted.
16.22.5.2 The cable must be UV-stabilized, and as specified by the



camera manufacturer in pre-made lengths of 100, 200,
300, 400 and 500feet.
16.22.6  The mating cable must use a right-angle shell.
16.22.7  ItmustbetheContractor’s responsibilitytoverify
thecablelength(s) priorto placing an order for the
cable(s).

16.23 Video Interface Equipment.

16.23.1  Communications Interface Panel. The video traffic detection
system must be compatible with a communications panel that
provides the following:

16.23.1.1 A terminal block for terminating power.
16.23.1.2 Terminated, four twisted-pair wiring to the image sensor.
16.23.1.3 24 VAC input power, at less than 25 Watts, 50/60Hz.

16.23.2  The video traffic detection system must be compatible with a TS-2
Mini Hub that provides field communications to the MVP using a
RS-232 port and software, so that users may create detector
layouts, configure the MVP, verify detector performance, and
upload MVP trafficdata. The RS-232 port must convert differential
video from the MVP via twisted pair and passes it to a BNC
connector. Users can view the video from the MVP at this port.

16.24 Warranty and Documentation.

The video equipment must provide three sets of operating manuals, service
manuals, and maintenance instructions for each video traffic detection
system installed.

16.25 Wireless, Battery-Powered Vehicle Detection System
16.25.1 The Wireless Battery-Powered Vehicle Detection System
must consist of one or more of the following:
16.25.1.1  Battery-powered magnetometer sensors installed
in-pavement in each traffic lane

16.25.1.2  Grind resistant battery-powered magnetometer
sensors installed in-pavement in each traffic lane for
vehicle detection designed for installation up to 5
inches below the pavement top surface

16.25.1.3 Battery-powered radar sensors installed in-
pavement in each traffic lane for vehicle detection
and bicycle detection

16.25.1.4 Serial Port Protocol (SPP) Digital Radios mounted on the
side of the roadway

16.25.1.5  Wireless Repeaters (RPs) mounted on the side of

the roadway, serving to extend the radio range of
anSPP

16.25.1.6 Optional external antennas to provide additional RF
coverage forthe RP

16.25.1.7  Access Point Contact Closure Interface (APCC) cards
to provide sensor information processing and



support the interface between an SPP and a
standard traffic controller using contact closure
signals
16.25.1.8  Optional Extension (EX) cards to provide additional
detector outputs to a traffic controller
16.25.1.9  Optional Isolation (ISO) Module to provide surge
suppression and isolation, as Well as providing

signal conditioning to enhance the
communication distance from the SPP and the
APCC

16.25.1.10 Optional Input/Output (I/O) Module is used to
provide additional
communication options, memory option and a battery
backed real time clock

16.25.1.11 Software to control and configure the sensors, APCC,
SPP’s and RPs

16.25.2 Software to store and retrieve detection data
Communications between asensorand SPP canbe
direct, viaasingle RP, orvia two RPs operating in

tandem
16.25.3 Communications between the sensors and the SPP or RP and
between the RP andSPP or another RP must be via radio
16.25.4 Detection data must be relayed from each AP to a local traffic

controller for real-time vehicle presence detection using contact
closure signals

16.25.5 As an option, data must be capable of being relayed from each
AP to a central software system or central server over standard
IP(Internet Protocol) networks

16.26 Functional Capabilities
16.26.1  Each sensor must be installed in the roadway using the following
procedure:

16.26.1.1  Theroadway mustbecoredrilledto
provide a4” diameter hole,a minimum
2.25” /5.7 cm deep

16.26.1.2  The sensor must be placed inside a small, clear plastic

shell formed to provide a

tight fit around the sensor.

16.26.1.3  Asmall layer of epoxy
approximately 1.25” /3.2 cm must
be applied to the bottom of the
cored hole.

16.26.1.4  Thesensor mustthenbe placed ontop of this
layer of epoxyinthecorrect orientation as
clearly marked on the sensor

16.26.1.5  Thesensor mustbefully encapsulated with the
epoxy tothelipofthecored Hole

16.26.2  For agrind resistant sensor installed up to 5 inches from the roadway
surface:
16.26.2.1 Theroadway must be coredrilled to



provide a4” diameter hole,a
maximum of 8” / 20.3 cmdeep
16.26.2.2  Asmall layer of epoxy
approximately 1.25” /3.2 cm must
be applied to the bottom of the
cored hole.
16.26.2.3  Thesensor mustthenbe placed ontop of this
layer of epoxyinthe correct orientation as
clearly marked on the sensor
16.26.2.4  The sensor must be fully encapsulated with the epoxy
16.26.2.5  Coldpatchmustbeusedtoas “filler” material.
Approximately 2inchesof unfilled cored hole
must remain.
16.26.2.6 Epoxy must be used tofill the cored hole flush to the
roadway surface.
16.26.3 Each magnetometer sensor must detect a vehicle by measuring
changes in the earth’s magnetic fieldnearthesensorascausedbya
stopped orpassingvehicle(i.e., magnetometer-type detection)

16.26.3.1 The sensor must sample the earth’s magnetic field ata
rate of 128 Hz
16.26.3.2 Thesensormustcommunicatetime-
stamped ONandOFFvehicle detection events
16.26.3.3 Each sensor must automatically recalibrate in the event
of adetector lock
16.26.4 Each sensor must communicate by radio toa nearby SPP or RP
16.26.4.1 Each sensor musttransmit its
detection data within 150 msofa detected event
16.26.4.2 Eachsensormustautomatically re-
transmitadetectedeventifno acknowledgement is
received from the AP
16.26.4.3  Each sensor must transmit a unique identifying code
16.26.4.4  Eachsensor mustrespondwithin
100seconds whenthe APis powered on and
transmitting
16.26.4.5  When noSPP orRPis present or powered onand
transmitting, the sensors are not required to detect
vehicles
16.26.5 The radio links between each sensor and SPP or RP and between each RP
and SPP or each RP and RP must conform to the following:16.26.6. The
physical layer of the radio links (i.e., the over-the-air data rate(s),
modulation type(s), forward error correction, bit interleaving, channel
coding, and other aspects of the transmitted signal) must conform to
published standards
(e.g., IEEE, ITU-T, etc.)
16.26.7 The center frequencies, bandwidths, and transmit power levels of the
radio links must allow operation in an unlicensed frequency band
16.26.8 Frequency channels must be employed by the sensors, APs, and RPs to
avoid interference with other devices operating in the unlicensed band.
16.26.8.1 Frequency channels must be user-configurable



16.26.8.2 At least 16 frequency channels must be supported
16.26.9 Thelinkbudget (i.e., transmit power plus transmit antenna gain plus
receive antenna gain minus receive sensitivity, where receive sensitivity
mustassume a 1% packeterrorrate)forallradio links must be 93 dB or
greater
16.26.10 The maximum distance between a sensor installed in the roadway and an
SPPoranRP withaclear line-of-sight between devices must be:
16.26.10.1 Atleast 150feet /46 metersforan AP or RP installed 24
feet/7.3 meters above the roadway

16.26.10.2 At least |00feet /30.5 meters foran AP or RP installed 18
feet/5.5 meters above the roadway
16.26.10.3 Atleast 75feet/22.9 meters foran AP or RP installed 12

feet /3.7 meters above the roadway
16.26.11 The maximum wireless distances between an SPP and an RP or between
an RP and another RP must be at least 750 feet/228.6 meters when both
units are installed 18 feet/5.5 meters above the roadway and with a clear
line of sight between devices
16.26.12 Maximum wireless distances must be based on the following:
16.26.12.1 SPP or Repeater front of the housing must be aimed
directly at the device (SPP, RP or Sensor) it is
communicating with
16.26.12.2 Deviationsfrom the centerline of the front of the SPP or RP
must reduce the effective distance of communication
16.26.13 EachinstallationoftheWireless Battery-PoweredVehicle DetectionSystem
must consist of one or more sensors installed in each traffic lane where
presence detection is required. Magnetometer sensors should avoiding
sources of magnetic noise such as underground power cables,overhead
high tension power cables, light rail or subway tracks, and power
generation stations and sub- stations

16.26.13.1 The sensors must be located as specified by the intersection
plans

16.26.13.2 For count applications, sensors must be placedin areas
with minimum stop-and go- traffic flow

16.26.13.3 Each sensor’s supporting SP or RP must be installed no

farther than the maximum range indicated in section D.
(A,B, orC).16.26.10
16.26.14 If vehicle speeds are to be determined by the system, then at least two
sensors are required in each lane, separated according to the anticipated
average vehicle speed
16.26.14.1 If the anticipated average vehicle speed is less than 25
mph / 40 kph, the pacing between sensorsmustbe
approximately 10feet /3 meters(and measured precisely at
the time of installation in order to properly configure the
system)
16.26.14.2 Iftheanticipated average vehicle speed isgreaterthan 25
mph /40kph butlessthan 45 mph /75 kph, the spacing
between sensors must be approximately 10to 12 feet /
3.1to03.7 meters (and measured precisely atthe time of
installationin orderto properly configure the system)



16.26.14.3 If the anticipated average vehicle speed is greater than 45
mph / 75 kph, the spacing between sensors must be
approximately 20 to 24 feet / 6.1 to 7.3 meters (and
measured precisely at the time of installation in order to
properly configure the system) If detection data is to be
relayed from the AP to alocal traffic controller for real-time
speed detection, two contact closure signals must be use to
simulateaninductiveloop speed trap

16.26.15 If detection data is relayed to a central software system or central
server,eachinstallation ofthe Wireless Battery-Powered Magnetometer
Vehicle Detection System must provide the following measurements, as
required by the application:

16.26.15.1 Vehicle volume (count) per lane over a specified time interval
16.26.15.2 Lane occupancy (percent) over a specified time interval
16.26.15.3 Vehicle speed (mph or kph) when morethanonesensoris

deployedinalane 16.26.15.3.1 Per-vehicle speed
16.26.15.3.2 Medianspeed
overaspecifiedtimeinterval
16.26.15.3.3 Mean speed
overaspecified timeinterval
16.26.15.3.4 Distribution of speedsoveraspecified time
interval, witharesolutionof 1 mph / 2 kph
16.26.16 Vehicleclassificationwhenmorethanonesensorisdeployedinalane
16.26.16.1 Per-vehicle length
16.26.16.2 Reportdistribution ofvehicle
lengths overaspecifiedtim
interval, with a resolution of 1
foot /0.5 meters
16.26.17  Thetimeinterval for measurements must be selectable, including at least the
following intervals:

16.26.17.1 30 seconds
16.26.17.2 1 minute
16.26.17.3 5 minutes
16.26.17.4 6 minutes
16.26.17.5 15 minutes
16.26.17.6 1 hour
16.26.17.7 24 hours

16.26.18 An APCC must support the relay of sensor detection data through several
interfacesas required by the application

16.26.18.1 Detection data must be communicated to a
standard roadside traffic controller via Contact
Closure Interface cards capable of being
installed in standard contact closure input
shelves, where the following controller types
must be supported:

16.26.18.2 NEMA TS1
16.26.18.3 NEMA TS2
16.26.18.4 As an option, detection data must be

communicated over TCP/IP via an integrated
10Base-T Ethernet interface



16.26.19

16.26.20

16.26.18.5 The APCC must be capable of simultaneously
communicating detection data via the contact
closure interface, optional Ethernet interface,
and optional cellular data modem interface

Eachsensor, APCC,SPPandRP mustbecapable ofaccepting

softwareandfirmware upgrades

The Wireless Battery-Powered Vehicle Detection System must

provide software operating on conventional notebook/portable

PCs

16.26.20.1 To support configuration of a sensor
16.26.20.2 TosupportconfigurationofanAP
16.26.20.3 TosupportconfigurationofanRP

16.27 Sensor Hardware

16.27.1

16.27.2

16.27.3

16.27.4

16.27.5

16.27.6

16.27.7

All sensor components must be contained within a single
housing

The sensor housing must conform to NEMA Type 6P and IEC IP68

standards

The sensor components must be fully encapsulated within
the housing to prevent moisture from degrading the
components

The standard sensor housing must be capable of being
installed in a 4-inch / 10-cm diameter hole with aminimum
2 'Z4inches / 5.7 cm deep, 8 inches / 20.3 cm deep for the
grind resistant magnetometer sensorsand21/2inches /6.4
cm deep for the radar based sensors

A sensor must operate at temperatures from -37 ‘F /-38.3 ‘Cto

+176 ‘F/+80°C
A magnetometer sensor must be battery-powered with an
average lifetime of ten (10) years when the sensor is
configured forand operating under normal traffic conditions
using default settings. The radar based sensor must be
battery-powered with an average lifetime of eight (8) years
when the sensor is configured for and operating under
normal traffic conditions using default settings.
Three configurations of sensors must be available from the
manufacturer.
16.27.7.1 Thefirstmagnetometer sensortype must
provideallsensorfunctions, includingdata
collectionfunctions,availableinboth
standardandgrind resistant configurations
16.27.7.2  Thesecondmagnetometertypemust
supportpresencedetectiononly, available
in both standard and grind resistant
configurations
16.27.7.3  The third radar based type must support presence
detection only of stopped vehicles

16.27.7.4  The drawings and/or plans must dictate the sensor type

required.



16.28

16.29

Serial Port Protocol (SPP) Hardware

16.28.1

16.28.2

16.28.3

16.28.4

16.28.5

16.28.6

16.28.7

16.28.8

16.28.9

16.28.10

An SPP must support at least 48 sensors with a0.125 second
latency
An SPP must operate at temperatures from-37 ‘F/-38.3 ‘Cto
+176 ‘F/
+80 ‘C
All SPP components must be contained within a single housing
The SPP housing must conform to NEMA Type 4X and IEC IP67
standards
An SPP must be no largerthan 4.7 Hx3.5” W
x2.4"D/12cmHXx9cm W x6cmD
An SPP must weigh no more than 2 pounds / 0.9kg
TheSPP mustcommunicate tothe APCC
utilizingastandard CAT5eor higher Ethernet
cable
The SPP must have a weatherproof Ethernet connector on the
bottom
The Ethernet connector must be shipped with a cover
firmly attached to provide protection form the elements
prior to cableconnection
The weatherproof connector must not require any specialized
tools forinstallation

Repeater (RP) Hardware

16.29.1

16.29.2

16.29.3
16.29.4

16.29.5

16.29.6

16.29.7

An RP communicating directly to an AP must support at least 10
sensors
AnRPcommunicatingtoan APviaanintermediateRP (i.e.,
tandem operation) must support at least 6 sensors
An RP must be battery-powered
The RP battery must be field replaceable while the long
life RP (RP-LL) must not have user replaceable batteries.
An RP must operate at temperatures from-37 ‘F/-38.3 ‘Cto +176
‘F/+80°C
All RP components must be contained within a suitablehousing
16.29.6.1 The RP housing must conform to NEMA Type
4X and IEC IP67 standards
16.29.6.2 AnRP must be nolargerthan7”Hx7” Wx6” D
/17.8cmHx17.8cm W x 15.2cmD
16.29.6.3  An RP must weigh no more than 2.5 pounds /1.2 kg
The drawings and/or plans must dictate the repeater type
required.
16.29.7.1 As an option, the RP must be configured for an
additional antenna. The Antenna housing must be
rated for outdoor applications
16.29.7.2  The Antenna must be nolarger than 9.5” Hx
9.5"Wx4.4”"D/24.1cmHx24.1cmWx11.1
cmD
16.29.7.3  The Antenna must weigh no more than 1.5 pounds /



0.7 kg
16.29.7.4 The RF Node and Performance
16.29.7.4.1 The Antenna must have 14dBi of
gain
16.29.7.4.2 The RF Node must have 30
degrees of coverage both
horizontally and vertically
16.29.7.4.3 The maximum distance
between this antenna and a
sensor installed with a clear
line-of-sight between devices
must be at least 150 feet / 46
meters for an antenna
installed 20 feet / 6 meters
above the roadway and at
least 125 feet / 38 meters for
an antenna installed 16 feet /
5 meters above theroadway
16.29.7.4.4 The maximum distance
between an antenna and an
SPP or between an antenna
and another RP must be at
least 750 feet / 228.6 meters
when both units are installed
18 feet / 5.5 meters above the
roadway and with a clear line-
of-sight between devices
16.29.8 The P-LLmust have 7 year average battery life
based ontypical useand standard (125 ms)
latency. The batteries must not be user-

replaceable

16.29.9 The RP-LL must be no largerthan 7" Hx 7" Wx4” D /159 cm H
x 15.9 cm Wx
89cmD

16.29.10 The RP-LL must weigh no more than 9 pounds / 4 kg

16.30 Access Point Contact Closure (APCC) Card Hardware

16.30.1 Each APCC card must be capable of communicating with at least 2
SPP modules

16.30.2 Optional Extension (EX) cards must provide additional
contact closures (user configurable form 1 to 4 outputs
each)

16.30.3 The APCC must provide all the higher level processing and
interface functionsof the system

16.30.4 Each APCC card must provide detector data as contact

closure signals to the traffic controller

16.30.4.1 An APCC card must directly plugin to standard NEMA
detector racks

16.30.4.2 One or more EX cards must provide up to 256
channels of detection data fromasingle APCC's



supported sensors, where each channel
comprises an optically isolated contact closure
relay and, if configured for TS2 operation, an
additional contact closure relay to indicate the
channel status
16.30.5 Each APCC and EX card must beconfigurable
16.30.5.1 A CCl card must provide contact closure
signals in either presence or pulse mode
16.30.5.2  ACCl card must provide up to 31 seconds of delay
timing
16.30.5.3 A CCl card must provide up to 7.5 seconds of
extension (carryover) timing
16.30.6 The CCland EX card front panel must provide status LEDs to monitor:
16.30.6.1 Detection channel status
16.30.6.2 Line Quality
16.30.6.3 Fault Monitor
16.30.7  The CCland EX card must be configurable via software to provide:
16.30.7.1 Presence or pulse mode
16.30.7.2 Delay timing
16.30.7.3 Extension timing
16.30.8  An APCC or EX card must be powered by the traffic controller
backplane via an 11-26 VDC input
16.30.9 Power Consumption for an APCC (without optional cellular
interfaces) operating in a low power mode must be under 750
milliwatts. In other modes (including optional cellular modem),
the power must be under 3.5 watts.
16.30.10 An EX card must be surge protected to GR-1089 standards
16.30.11 An APCCand EX card must operate at temperatures from -37 ‘F/-38.3 ‘C
to+176 ‘F/ +80

16.30.12 An APCC and EX card must operate in humidity up to 95% (non-
condensing)

16.31 Isolator (ISO) module

16.31.1  AISO must be used between each SPP and APCC, except in cases
where the APCC is battery or solar powered

16.31.2  The ISO must extend the communication range between the
APCC and SPP from 33feet (10 m) to 2000 feet (600m)

16.31.3  The ISO must provide electrical isolation of 1500V

16.31.4  The ISO must provide surge protection of up to 1500V

16.31.5 The ISO must provide AC power cross protection

16.31..6 TheISO must be no largerthan 5" Hx4” Wx4”D/12.7cmHx10cmW

x10cm D

16.32 Input/Output (I/0)Module
16.32.1 An I/0O module must expand the capabilities of an APCC by
adding
16.32.1.1 SD Memory Card Slot
16.32.1.2 Battery backed up real time clock
16.32.1.3  As an option, RS232 port for serialcommunications



16.33

16.35

16.32.1.4 As an option, detection data must be
communicated as IP data over GSM-based
cellular data services viaa GPRS cellular
modem

16.32.1.5 As an option, detection data must be
communicated as IP data over CDMA-based
cellular data services viaa IXRTT cellular
modem

16.32.2 The 1/0 module must be physically mounted to the APCC
and must be the same width. The combined APCC with I/O
module must be the width of astandard 2 slot wide detector

amplifier.
Epoxy
16.33.1  The epoxy must be a two part poly-urea based joint sealant.
16.33.2 It must have self leveling characteristics.

16.33.3 The surface the epoxy will be bonding to must
befree of debris, moisture and anything else which
might interfere with the bonding process.
16.33.4 The epoxy must be approved by the manufacturer of the
detection system.

Warranty and Documentation

The supplier must provide a five-year warranty for the Wireless Battery-
Powered Magnetometer Vehicle Detection System, with the exception of
the batteries for the standard life repeater. During the warranty period,
technical support must be available from the supplier via telephone within
2 business days of the time acallis made by a user, where this support must
be provided by factory- authorized personnel or factory-authorized
installers. During the warranty period, standard updates to the software
must be available from the supplier without charge
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GEMERAL  NOTES

1. REFER TO MONTGOMERY COUNTY DEPARTMENT OF TRANSPORTATION SPECIFICATIONS FOR MATERIALS,

3

METHODS OF CONSTRUCTION AND EXPANSION JOINT LOCATIONS.

. THIS STANDARD SHALL BE USED ON PRIMARY RESIDENTIAL, ARTERIAL AND BUSINESS DISTRICT ROADS

AS WELL AS CURB RETURNS AND INLET THROATS,

WHENEVER STANDARD MC~—101.01 CURB IS USED I CONJUNCTION WITH THIS STANDARD, A TEN FOOT
TRANSITION SHALL BE PROVIDED FROM STAMDARD MC—100.01 TO STANDARD MC-101.01 FOR CURB
RETURNS AND CURB SECTIONS WHICH INCLUDE INLETS,

. THE STANDARD DISTANCE BETWEEN JOINTS SHALL BE TEM FEET (MAMBIUM AND MINBMUM DISTAKNCES SHALL

BE THIRTEEN FEET AND FIVE FEET RESPECTIVELY).

. EXPANSION JOINT MATERIAL SHALL BE 1/2 INCH PREFORMED CORK, TRIMMED AND SEALED WiTH

NON~STAINING TWO—COMPONENT POLYSULFIDE OR POLYURETHANE ELASTOMERIC TYPE SEALANT
COMPLYING WITH ASTM-C920. A

APPROVED L [sé?flja@ REVISED MONTGOMERY  COUNTY
N sonecor0 ayoon | PEPARTMENT OF PUBLIC WORKS & TRANSPORTATION
~
Lol 0 AL COMBINATION CONGCRETE

msé;cmﬁ DEPT. OF RUBLIC

CURB AND GUTTER
TYPE A

WOR s & gﬁﬁgmﬁmaﬁ

M!»gf&ﬁ&%é%
fo e:w(iz@*, DIV. OF CAP. DEV.

STANDARD NO. MC-100.01




SPECIAL CASE

EXPANSION SIDEWALK WIDTH + BUFFER WIDTH
PREFERRED JOINT <UH x 121 + 48"
B MATERIAL
=
5 SIDEWALK = S
@ (SEE . 487 MIN. 5‘?@2’?“‘ a
NOTE 2) S \EXPANSIUN
@ JU)NT———/ NOTE 2)
| SURFACE TEXTURE MATERIAL L
T URSINSTRISSY 0F RAMPS SHALL BE _— SLNCNZNZSZS
COARSE BROOMING e~
OR NON-SKID TYPE t\ff"’“/i ==
SURFACE. = | =
i e <
$ 5 i e wlx VL*
GRASS OR ®|3 1= N B GRASS OR
HARDSCAPE > HARDSCAPE
BUFFER

& ——\\V¥
I s - BUFFER
g =\
8 9 00 0O 0O 6D \
@0 806 OB D OE O
ODOBD\(OIOB Y(/S;SZESW

meoc or 1 WTTTTTIEIITIOTY ! R T
FACE nr/ GUPTATI\IE ! \ T GUPTATNER

CURB EXPANSION JOINT N DETECTABLE WARNING SURFACE
MATERTAL SEE STANDARD MD-655,40
PLAN
X *u x 12 MIN. 48" MIN. *Wox 12 MIN.
TOP OF CURB
BACK EDGE .
L ' oF S,DEWALK\ A<—] ‘ 12:1 MAX. SLOPE ]
* — —
W LT [ [ -
T . £ L
A‘—l \——SUBSURFACE COMBINATION
x - H = HEIGHT OF CURB CONCRETE CURB & GUTTER
ALL MEASUREMENTS IN INCHES ELEVATION
BACK OF % SIQIEWALK
CURB H x 12 MIN, , 60" MIN. ,
FACE OF I ]
CURB 48:1 MAX.
; T e
H

EXPANSION
JOINT
MATERIAL

CONCRETE SIDEWALK RAMP

DEPRESSED CURB OR COMBINATION CURB &
GUTTER FOR SIDEWALK RAMPS

SEE STD. MD-620.03 SECTION A-A

NOTES

1. TO BE USED ON WIDE SIDEWALKS OR SIDEWALKS WITH SIGNIFICANT SEPARATION FROM THE ROADWAY WHERE THE GEOMETRY
SPECIFIED IN THE DETAILS ABOVE CAN BE SATISFIED. MAY BE MODIFIED TO SUIT A PARTICULAR LOCATION.

2. WHERE 60" SIDEWALK CAN NOT BE PROVIDED. A DESIGN WAIVER MUST BE REQUESTED

NO TRAVERSABLE SLOPE ON THE RAMP OR SIDEWALK SHALL EXCEED 12:1 IN THE DIRECTION OF PEDESTRIAN TRAVEL. OR 48:1
PERPENDICULAR TO THE DIRECTION OF PEDESTRIAN TRAVEL.

4. EXPANSJON JOINT MATERIAL SHALL BE INSTALLED IN ACCORDANCE WITH STD. MD-655.01.

5. SIDEWALK RAMPS T0 BE SHOWN ON PLANS SYMBOLICALLY AND REFERENCED WITH THE CENTER OF THE RAMP ALIGNED TO A STATION
ON THE CONSTRUCTION CENTERLINE. SEPARATE DETAILS SHALL BE SHOWN WHERE PROPOSED RAMP VARIES FROM STANDARD CASES.
6. TRANSITION PANELS TO TIE INTD EXISTING SIDEWALK MUST BE A MINIMUM OF 5" IN LENGTH.
SPECIFICATION | CATEGORY CODE [TEMS °
403 & 611 Maryland Department of Transportation
APPROVED (\.,a f( ; - .
GIRECTON ~ GFFG OF RINGYAY DEVELOPVEIT STANDARDS FOR HIGHWAYS AND INCIDENTAL STRUCTURES
2 B APPROVAL o SHA APPROVAL » FEDERAL SlDEW ALK RAMPS
et | REVISIONS HIGHWAY ADMINISTRATION
SN | | e PERPENDICULAR
H” } A | nevisen 3-25-08  |[AEVISED 4-5-06
1 ‘] REVISED 6-2-14 REVISED 5-.20-14
SpteHighway e STANDARD NO. MD_655.11




6.

507

BACK OF/

DEPRESSED CURB OR
COMBINATION CURB & GUTTER
FOR SIDEWALK RAMPS
SEE STD. MD-620.03

PREFERRED *Hox 12 60" MIN. *nx 12 SPECIAL CASE
SIDEWALK
EXPANSION EXPANS1ON WIDTH < 487
{ NOT }
JOINT JOINT SEE NOTE 2
MATERTAL MATERIAL

e — 1211 MAX.

=

soee
o
o
6

B 2 SIDEWALK$
LTI / I -

)} M= =
I

CURB GUTTER / 3 GUTTER ]
FACE OF . AN o ]
CuRB DEZEg;AB[L)ERgARr\DIHggE)SugFACE-J
s ANDA MD - 4
SURFACE TEXTURE OF RAMPS
PLAN SHALL BE COARSE BROOMING
OR NON-SKID TYPE SURFACE.
, *ox 12 60" MIN. *Hox 12

RAMP & TOP Of CURB

SUBSURFACE COMBINATION A

CONCRETE CURB & GUTTER

ELEVATION
* - H = HEIGHT OF CURB
ALL HEASUREMENTS IN INCHES
BACK OF } 60" MIN. {
CURB
FACE OF _ GRADE TO MATCH
CURB 1811 MAX ___/ TOP OF CURB ELEVATION
* 4811 MAX
NSRS SR

LCUNCRE TE SIDEWALK RAMP

SECTION A-A

NOTES

TO BE USED WHERE SIDEWALK IS ADJACENT TO THE CURB. THIS STANDARD MAY BE MODIFIED TO SUIT A PARTICULAR LOCATION.

WHERE 60" SIDEWALK CAN NOT BE PROVIDED. A DESIGN WAIVER MUST BE REQUESTED.

NO TRAVERSABLE SLOPE ON THE RAMP OR SIDEWALK SHALL EXCEED 12:1 IN THE DIRECTION OF PEDESTRIAN TRAVEL. OR 48:1
PgRggNgICULAR TO THE DIRECTION OF PEDESTRIAN TRAVEL. THE CROSS-SLOPE OF THE LANDING AREA CANNOT EXCEED GRADE
0 ADWAY

EXPANSION JOINT MATERIAL SHALL BE INSTALLED IN ACCORDANCE WITH STD. MD-655.01.

SIDEWALK RAMPS TQ BE SHOWN ON PLANS SYMBOLICALLY AND REFERENCED WITH THE CENTER OF THE RAMP ALIGNED TGO A STATION
ON THE CONSTRUCTION CENTERLINE. SEPARATE DETAILS SHALL BE SHOWN WHERE PROPOSED RAMP VARIES FROM STANDARD CASES.

TRANSITION PANELS TO TIE INTO EXISTING SIDEWALK MUST BE A MINIMUM OF 5° IN LENGTH

603

SPECIFICATION | CATEGORY CODE ITEMS

2 611 Maryland Department of Transportation

APPROVED Q\,a¢€“§*

STATE HIGHWAY ADMINISTRATION

BIECTON ~ OFFICR, G FIRG|AY DEVELOPIERT STANDARDS FOR HIGHWAYS AND INCIDENTAL STRUCTURES

APPROVAL o SHA APPROVAL o FEDERAL
REVISIONS ‘ SIDEWALK RAMPS

HIGHWAY ADMINISTRATION

APPROVAL ~ 2-10-04 APPROVAL 3-31-04 PARALLE L

REVISED 3-25-08  |REVISED 4-5-06

Highway|zeo— 6-aora ey 5o20-14 STANDARD NO. MD 655.12

Adwroistration




MAT DETAILS
SEE PLACEMENT GUIDELINES BELOW

1.67 70 2.35"

50% 10 60%
. OF THE BASE
N 2 DIAMETER
jL—C@ ©® OO - *——-—1
e e © -6l 1" :
el g @ N
e o ® ® ®f - - N4
® ® ® ©
0.9" 70 1.4"
{
0.2’}:«
DOME SPACING DOME SECTION

PLACEMENT GUIDELINES

SPLITTER
ISLAND

BACK OF CURB

SIDEWALK

SIDEWALK

SIDEWALK

FACE OF CURB
SHARED CURB RAMP REFUGE ISLAND BLENDED CURB

WHERE ISLANDS OR MEDIANS ARE LESS THAN 6
FEET WIDE. THE DETECTABLE WARNING SHOULD
EXTEND ACROSS THE FULL LENGTH OF THE CUT
THROUGH THE JSLAND OR MEDIAN

NOTES
t. THE DETECTABLE WARNING SURFACE SHALL BE LOCATED SO THAT THE EDGE NEAREST THE CURB LINE 1S 6
TO 8 INCHES FROM THE FACE OF CURB.
2. FOR SKEWED APPLICATIONS DETECTABLE WARNING SHALL BE PLACED SUCH THAT THE DOMES CLOSEST TO THE BACK
OF CURB ARE NO LESS THAN 0.5” AND NO MORE THAN 3.0" FROM THE BACK OF CURB. TRUNCATED DOME SURFACES SHALL
BE FABRICATED TO PROVIDE FULL DOMES ONLY.

3. DETECTABLE WARNING SURFACE SHALL BE PAID FOR IN ACCORDANCE WITH SECTION 611 OF THE SPECIFICATIONS.
4., DETECTABLE WARNING SURFACES ARE REQUIRED AT STREET CROSSING & SIGNALIZED INTERSECTIONS

SPECzﬁT'ON CATECORY CODE TTES Maryland Department of Transportation
] STATE HIGHWAY ADMINISTRATION

APPROVED

eGP o7 RS BTG STANDARDS FOR HIGHWAYS AND INCIDENTAL STRUCTURES

APPROVAL »  SHA APPROVAL e FEDERAL

NSO | wawny sowmstanon DETECTABLE WARNING SURFACES
APPROVAL 2-10-04 APPROVAL  3-31-04
REVISED 4-17-06 REVISED 4-5-06

StateHighway v T STANDARD NO. MD 655.40




DECORATIVE MAST ARM SPECIFICATION
Gaithersburg, Maryland

GENERAL: The fluted steel traffic signal mast arm poles shall be Union Metal Industries
Corporation National Family series.

DESIGN: The traffic pole unit and all materials used in its manufacture shall meet the requirements
of the 1994 edition of American Association of State Highway and Transportation Officials
(AASHTO), specifically the Standard Specifications of Structural Supports for Highway Signs,
Luminaires and Traffic Signals.

ANCHORAGE: Included for each pole shall be a minimum of four steel anchor bolts, complete
with double hex nuts and washers. Nuts, washers, and threaded areas of anchor bolts shall be hot-dip
galvanized to ASTM - A153. Anchor bolts shall have a 55,000 psi minimum yield strength. Anchor
bolts and bolt template shall be delivered on site to the contractor within two (2) weeks of receipt of a
purchase order.

PACKAGING: Each pole shall be wrapped in ripple kraft paper and packaged in corrugated
cardboard or equal prior to shipment. A packing list and assembly instruction sheet shall be included.

WIND RESISTANCE: Entire luminaire, pole, and arm assembly to be rated to withstand AASHTO
requirements for 90 mile an hour wind load.

WELDS: All welds shall meet the requirements of AWS DI.1.

MATERIAL CERTIFICATION: Material certifications shall be provided for all ASTM numbers
referred to in this specification.

FACTORY CERTIFICATION: In order to ensure proper procedures are followed in the
manufacture of all structural members, the fabrication of the traffic mast arm and pole assemblies shall
be done in a plant certified to the American Institute of Steel Construction (AISC) category 1.

MATERIAL AVAILABILITY: Manufacturer shall certify to the City that the accepted pole, arm,
and decorative shroud is or will become a stock item, readily available with replacement parts for a
minimum ten-year period.

WARRANTY: All materials supplied shall be warranted by the manufacturer for one year after
delivery against faulty materials and workmanship.

INSPECTION: Factory first article in-house inspections, including tube long seam welding, and
product assembly welds shall be performed by the manufacturer. Outside 3™ party inspections shall
NOT be required.
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TRAFFIC POLE:

A.

The pole shaft shall be fabricated from a minimum of 7 gauge hot rolled commercial steel. The shaft
shall have only one (1) longitudinal, automatically, electrically welded joint, and shall have no
intermediate horizontal joints nor welds. Only one (1) length of steel sheet shall be used, which shall be
formed into a continuously tapered shaft, having a taper of approximately 14" per foot.

After forming and welding, the tapered shaft shall be longitudinally cold rolled over a hardened steel
mandrel under sufficient hydraulic pressure to flatten the weld and increase the physical characteristics
of the shaft. The shaft shall meet the chemical and physical properties of ASTM-AS595 grade A,
having a minimum yield strength of 55,000 psi. The cold rolling process shall also form a 16-flute
shaft (as specified). The 16-flute shaft shall have sixteen (16) equally spaced Doric flutes, sharp and
clear-cut throughout the entire length of the shaft. The radius of the flutes crest shall not exceed the
thickness of the metal in the shaft. Shaft dimensions shall be equivalent in strength for the loads
shown in the plans.

* Individually rolled flutes or round poles with a separate fluted sheathing will not be
acceptable.

* Pole flutes must be over the entire length of the shaft. The base plate must have a fluted
opening to accept the fluted shaft. No portion of the pole will be allowed to have a
round cross section.

The base plate shall conform to ASTM-A36. It shall telescope the shaft and be attached by means of
two continuous welds, one on the inside of the base at the end of the shaft, the other one the outside at
the top of base. The base plate shall be arranged to accept (4) diameter anchor bolts and bolt circle as
dictated by the loadings. The base plate should be slotted radially.

The 27-foot pole shaft shall be furnished with a 4" x 6-1/2" reinforcing handhole frame and a 1/2" - 13
UNC grounding provision.

Each pole shall be provided with a dome shaped cast aluminum pole top. The casting shall be
mechanically attached to the top of the shaft to provide access for wiring signals secured by a J-hook
wire support; also provided. Material shall conform to the requirements of ASTM,

AA-319.0F aluminum.

MAST ARM:

A.

The mast arm shall be fabricated from a minimum 7 gauge hot rolled commercial steel. It shall be
fabricated and formed into a matching fluted shape using the same cold rolling process as the pole shaft.
Arm dimensions shall be equivalent in strength for the loads provided in the plans.

Arms shall be monocurve (upsweep) flange plate mounted style and shall include a steel arm plate w/

(4) connecting bolts. Arm plates shall conform to the requirements of ASTM-A36 steel. Bolts shall
be internally mounted to pole plate and meet the requirements of ASTM-A325.
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All mast arms shall be interchangeable with the minimum 7-gauge thick shaft.

The arms shall be drilled in the field at required signal locations. Two rubber grommets shall be
furnished with each arm.

Signal hanger clamps shall be supplied by the signal supplier or manufacture, as required.

ORNAMENTAL BASE ASSEMBLY

A.

The base shall be Union Metal, base 738 and shall conform to the requirements of AA-356-O.F,
aluminum. It shall be a 2-piece split (clam shell) design with two (2) removable doors at 180 degrees.
All new decorative bases MUST match the existing bases presently being used by the city. This is
essential for maintenance purposes and to assure that all poles are the same in appearance. If never
used by the city a sample base, painted, must be provided as a sample within 5 days of the bid. It must
be exactly as what will be provided with the fluted opening in the top of the base.

The base shall be a minimum of 45 inches in height and 34 inches in diameter at the bottom.

The base must be cast as one piece and vertically saw cut in halves (split equally) and fitted to provide
only a hairline seam when assembled.

The base halves shall be factory assembled before shipment by means of internal lugs cast into the
base bottom and stainless-steel connecting pins at the top.

The base casting shall fit securely around the fluted pole and shall be connected internally by stainless
steel pins, bolts, nuts, and washers, as required. The base opening must have a fluted opening
matching the contour of the 16-flute pole.

The foundation surface (by others) must be level in order to accept the base assembly.
Decorative base must be provided by the pole manufacturer to insure capability with the pole shaft.

The pole manufacturer must be able to provide certified proof of ownership of patterns used to cast the
bases.

FINISH

A. All steel structures shall be Hot Dipped Galvanized prior to finishing. The finish shall match to

the similar color as others are installed at the intersection. The galvanizing shall be per ASTM-
A123 specification and top coating shall have a minimum 3-5 D.F.T. thickness.

LUMINAIRE ARM

A. The luminaire arm style, length and luminaire mounting height shall be as specified by the plans.

Page 3



Tred 70 GIZvea] Frvr, wthen Bl & wrgle #0ared and prodected by S0 resmmtons.

TRET: (o emvare Vool L

e o

L fot

67/8" LFT HOLE-

KN

41/2 0D,

4 SCH 40 PIPE
(4 1/2° 00)

3/4"-10 UNC Nut
Flot Washer 1/8x13/16x1-7/16

Pole Base Plate
(See Pole Details)
Flat Wosher 1/8x13/16x1-7/16

e I
O T

7
2-1/4

Upper Wrench Flats
Pole—Safe Model No. 4075
Breakaway Support Coupling
5-15/16 3/4™-10 UNC External Upper Threads,

Internal Lower Threads, Typical
Lower Wrench Flats

I

/Thickness (if required for ieveling)
L —Flat Washer 1/8x13/16x1~7/16

1-1/4 = 1-1/2

I !

Top of Concrete
Foundation

3/4" Diameter Anchor Bolt,
3/4°~10 UNC Threads
(See Foundation Detuils)

COUPLING ond ANCHOR BOLT DETALS

Galvanized Steel Shim, 14g and/or 18g

BASE CONNECTION DATA {in}
DESIGN NO. POLE SIZE
BC S F P T ANCHOR BOLT SIZE
B874~26~-B374-Y1{ 11F-7.08x5.12x14'—0" 12 12 81/2 | 21/4 1 3/4x 26 x4
B8874-26-B374~Y2 | 11F-7.08x5.68x10'~0" 12 12 81/2 | 21/4 1 34 x 26 x &
BB74—26-B374-Y3 | 11F~7.08x6.24x6'~0" 12 12 81/2 | 21/4 1 3/4x 26 x 4
11 GA = 0.120° WALL THICKNESS
F = 16-fLUTE STEEL TUBE @ 0.14 in/fi TAPER
o o
UMIC MMYY
UMIC DESIGN #
POLE 0.D. / POLE HEIGHT / GA
AB DIA / LENGTH / B.C.
o O

LD. TAG DETAL
DRILL (4) §29 (#.136") HOLES
ON 1 1/2°%3 1/2" CENTERS FOR
2°%4” ALUM. 1.D. TAG ATTACHED
WITH (4) S.S. DRVE SCREWS

1/2"~13NC TAPPED
HOLE FOR 3/4" LG

S.S. HEX BOLT

4" PROJ.

Q 1/4

11 GA COVER WITH -

(2) 1/4"-20NC SS. 11/4

MACHINE SCREWS 3/8" THK PLATE
W/ 2" HOLE N 3716

CENTER OF PLATE

N NT
365" CURVE
SEE TENON DETAL

f~8.75 =
]

5 3/47

COVER SKIRT

(SEE DETAIL)

(4) 83/4" x 26" x 4"
ANCHOR BOLTS EACH, ALL
FULL GALV. (ALL BY OTHERS)

3" X 5" CURVED HANDHOLE
FRAME W/ 1/2°-13 GRD LUG.
HANDHOLE COVER INCLUDED.

3/16V

LD. TAG @0" (SEE DETAL)

17 THK x 12" SQ

BASE PLATE

1/4” THK x 17" DIA. ROUND
GALV. STEEL PLATE

AWAY COUPLINGS 2075 FOR
3/4" ANCHOR BOLTS (BY
OTHERS) (SEE DETALL)

#26 CAST ALUM SPUT BASE
W/ ACCESS DOOR
(ORDER SEPERATLY)

FQUNDATION SURFACE
WITHIN MUST BE LEVEL

16-FLUTE STEEL POLE (SIZE PER CHART)

8
4
.E-
£ {BY OTHERS)
Z DESIGN_CRITERIA
2
5
B MATERIAL SPECIFICATIONS 1. DESIGNED IN ACCORDANCE WITH 2015 AASHTO, 1ST EDITION, “LRFD MUST BF LEVEL
2 |TAPERED TUBE ASTM AS35 GR A SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES
H 53 AST™_A36 AND TRAFFIC SIGNALS" FOR 115 M.P.H. WIND ZONE. THE DESIGN PARAMETERS
g INCLUDE:
Elhavonole Frave ASTM AZ7 GR 65-35 700 YEAR MEAN RECURRENCE INTERVAL
:
2. ANCHOR BOLTS ANALYZED FOR STEEL STRENGTH ONLY. THE ANCHOR BOLT - - . I DESCRFTION DATE »
¢ [FANDHOLE_COVER ASTM_A36 or ATOT] B T T g peioR BSLT STATE:  DELAWARE | #Eog / So8 = NMD-13122-1 ] | g
E ANCHOR BOLTS ASTM F1554 GR 55 FOUNDATION ENGINEER. PROJECT NAME: REVISIONS
% [ANCHOR BOLT _NUTS ASTM_A563 GR A
2 FTAT WASHERS ASTM_F436 3. THE EXPOSED LENGTH OF THE ANCHOR BOLT BETWEEN THE TOP OF THE ORNAMENTAL STEEL PEDESTAL POLES
2 I0LE Top KT 526 (356.07) o ATOTT FOUNDATION AND THE BOTTOM OF THE LEVELING NUT SHOULD NOT EXCEED ONE CITY OF GAITHERSBURG, MD
Tb[PTP_E SN ST TR B or F500 8 B BOLT DIAMETER. [This document and the contents hercin arc proprictary and the property of
H Union Metal Corporation. This document is not o be, copied. reproduced.
= [S.5. HARDWARE AlSI-300 SERIES (1 E_B) 4. CUSTOMER TO CONFIRM ALL DIMENSIONS & ORIENTATIONS BEFORE RELEASING or used for any reason except for the purposes which it was issued without
STRUCTURE FINISH HD M AT ORDER FOR MANUFACTURING. . the express written consent of Union Metal Corporation. Funthermore
COAT. Union Metal  |Union Metal Corporation reserves the right to recall this document and alt N 87 4‘26"837 4
HARDWARE FINISH HD GALV TO ASTM A153 Corporation  |eopiss at any time for any reason.




MATERIAL SPECIFICATIONS

TUBES: CHEM. & PHYSICAL PROP. OF ASTM A595 GR. A.

PLATE,BAR: ASTM A36

CONNECTION BOLTS: ASTM—A325 GALV'D. TO ASTM—A153
ANCHOR BOLTS: ASTM F1554 GR 55 GALV'D. TO ASTM—A153
NUTS (INCL. ANCHOR): ASTM—A563 GR.A GALV'D. TO ASTM—A153

MISC. HDWE: (STN. STL) AISI 300 SERIES (18-8)
PEDESTAL BASE: CAST ALUMINUM AA319F
FINISH:  FINISH PER SALES ORDER.

DESIGN CRITERIA:

DESIGNED IN ACCORDANCE WITH 1994 AASHTO "STANDARD
SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS,

LUMINAIRES, AND TRAFFIC SIGNALS™ FOR 90 MPH WIND ZONE.

STRUCTURES ARE DESIGNED FOR LOADS SPECIFIED
BY CUSTOMER AND GENERAL REQUIREMENTS.

(CALCULATIONS ON FILE).

4” X 6 1/2” HANDHOLE FRAME
w/ 1,/2—-13 GRD., COVER INCLUDED

1/4
38 3GA

{] é\% <57//72 7GA
=

1’-10"

]

"T” THK. X "S” SQ. BASE PLATE

i~
o Z .
O L 11E EXPOSED LENGTH OF THE ANCHOR BOLT, BETWEEN THE

CAST ALUMINUM
REMOVABLE POLE TOP
W/ SST SET SCREWS

J—HOOK WELDED INSIDE POLE\

U%Eg/%/,?f‘ 16 FLUTE TAPERED STEEL TRAFFIC MAST ARM DATA BASE DATA
NO. MONOTUBE POLE ARM SPAN TUBE SIZE BC F S P T A. BOLT
50603—-B137—Y1 |7F—14.00" X 11.69” X 16'—6" 26’ 7F—9.00" X 5.25” X 26'-9” 20” 14 1/8" |20 1/2"| 6 1/4” | 1 1/2" |1 1/2"x60"
150603-B137-Y2-SPL|7F-14.00” [x10.22x27'-0" [| [2g' 7F—9.50" X 5.20" X 30'=9" | 20" | 14 1/8” |20 12" 6 14" | 1 1/2" |1 1/2"x60”
" . v , 3F—12.00" X 8.36” X 26—0" " » ” » » 5
50603—-B137—Y3 |3F—15.00" X 12.69" X 16'—6 50 JE_914” X 540" X 269" 22 15 9/16 23 71/4” |1 3/4” |1 3/4"x90
50603—B137—Y4 | 7F—14.00" X 11.41" X 18'—6" 26’ 7F—9.00" X 5.25” X 26'-9” 207 14 1/8” |20 1/2”| 6 1/4” | 1 1/2" |1 1/2"x60"

3 GA (.250”) OR
7 GA (.1793")
16 FLUTE TAPERED
STL MONOTUBE PER
DESIGN CHART

SPAN PER DESIGN CHART

PRESSED STEEL
END CAP W/
SST SCR

5'-0" NOM. RISE

=1 3/8” HOLES FIELD DRILLED AT
EACH SIGNAL LOCATION. (2) 1" I.D.
GROMMETS PROVIDED BY U.M.C.

17" NOM MTG HGT—Y4 ONLY
15" NOM MTG HGT
FOR Y1,Y2,Y3

<

TOP OF THE FOUNDATION AND THE BOTTOM OF THE LEVELING
NUT, SHOULD NOT EXCEED ONE BOLT DIAMETER.

(4) ANCHOR BOLTS (PER CHART) (’P” PROJ.) THREADED END GALV'D.

W/ (2) GALV'D. HEX NUTS, (2) FLAT WASHERS
ON A ”BC” DIA. BOLT CIRCLE (’F” CTRS.)

90°

¢ MAST ARM g

¢ 4" X 6 1/2” HANDHOLE >8\ /
0° -\ S 180" FOUNDATION
AN

270°

SURFACE WITHIN
MUST BE LEVEL

ANCHOR BOLTS @ 45°

TOP VIEW ORIENTATION

270°
F 2'=10" DIA.

16 FLUTE TAPERED STEEL MONOTUBE
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