ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

1.

DESCRIPTION:

1.01  This work shall consist of furnishing and installing walk-in access Dynamic Message Sign (DMS)
equipment at locations specified on the plans and as directed by the engineer.

1.02  The DMS equipment shall include:

. DMS enclosure display unit.
. DMS Controllers
. DMS display unit attachment hardware including all necessary conduit.
. All required cabling.
. System software as per manufacturer specifications
MATERIALS:

2.01 General Requirements

The DMS shall be one of the three following pre-approved models.

The weight of the unit shall not exceed -

The dynamic message signs dimensions shall not exceed _
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2. MATERIALS: (cont’d)

2.02  Functional Requirements

The Contractor shall implement National Transportation Communications for ITS Protocol (NTCIP)
for communication between the Traffic Management Center (TMC) and the DMS controller. A
proprietary protocol may also be implemented for functions not specifically identified in the following
NTCIP requirements.

2.03  Dynamic Message Sign Communications Protocol

Current Reference Standards:

= B

DMS Central Software and Field Controller software shall comply with the

, and as referenced herein.

B. Ports on each device shall support communications according to the applicable standards.
Each port shall support an assignable 1 byte Data Link layer address.

C. Subnetwork Level

1. For Dial- Up Communication:

Physical layer shall

Daa Link Laye shal confor
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2.

MATERIALS: (cont’d)

2.03

Dynamic Message Sign Communications Protocol (cont’d)

The IPI shall be indicative of the following format. Implementations shall support
the functionality indicated by the following formats as indicated within the PPP
packet:

N N
N N
[

2. For Fiber Optic/Network Communications:

I

The communications link between DMS controller and Central computer shall be
Ethernet. Each component shall conform to
conform to

Transport Level:

L hDial—U :_Communication shall || R o
2. Fiber Oitic: Communication shall _

Aiilication Level: These protocols shall _

Information Level: Software shall implement all mandatory objects and Full Standardized
Object Ranges of all mandatory conformance groups as defined in

except
as modified by this specification.

Software shall also implement all mandatory objects of all optional Conformance Groups
listed below:
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2. MATERIALS: (cont’d)

2.03 Dynamic Message Sign Communications Protocol (cont’d)

2

H. Software shall also implement the following Ob_]CCtS

L The following provides the current listing of required variances:

OBIJECT MINIMUM PROJECT REQUIREMENTS
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2. MATERIALS: (cont’d)

2.03 Dynamic Message Sign Communications Protocol (cont’d)

J. The field controller software shall implement the following tags (opening and closing where
defined)

K. Software shall be supplied with full documentation, including CD-ROM containing ASCII

versions of the following Management Information Base (MIB) files in Abstract Syntax
Notation (ASN.1) format:

1. The relevant version of each official standard _
2. If the device does not su

. The filename of this file shall be identical to the
. except that it will have the extensio
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2.

MATERIALS: (cont’d)

2.03 Dynamic Message Sign Communications Protocol (cont’d)

3. An containing any and all manufacturer - specific
object definitions supported by the device with accurate and meaningful
DESCRIPTION fields and supported ranges indicated in the SYNTAX field of the
OBJECT-TYPE macros.

The Contractor shall provide a Profile Implementation Conformance Statement (PICS) for the
Profiles as detailed in * to indicate which options of the standard

were implemented as well as the ranges supported.

The Contractor shall provide DMS Controller firmware for
where implemented. For Skyline, this shall include the

which supports the

2.04 DMS Remote Controller

A

Each sign shall be individually addressable from a PC type computer. In addition, all signs
shall have the capability of being addressed from a single communications link.

Four sets of Software shall be provided for installation in remote PC type computers. The
software shall be supplied to allow the remote operator to create, edit, and/or delete messages,
and to fully control all capabilities of the system. The software sets are to be turned over to
the New York State Thruway Authority unless installations at specific remote sites are
required by special note.

Additionally, the software shall be designed so as to allow an exact animated simulation of the
LED display in order to permit the dynamic visualization of the message prior to actual
display. Furthermore, the software shall have the capability to automatically broadcast
specific messages to at leastﬂ according to predetermined
schedules, or immediately in case of emergencies.

2.05 Sign and Face Enclosure

A

The DMS housing, structural framing, face covering, and mounting members shall be
designed to withstand a wind velocity of *and shall
otherwise comply with the NYSDOT Design Specifications For Overhead Sign Structures
Carrying Variable Message Signs - October, 1998 and AASHTO’s Standard Specifications
for Structural Supports for Highway Signs, Luminaires and Traffic Signals. The DMS

housing must also withstand a front face ice load of

The DMS housing design shall be certified and sealed by a Professional Engineer registered
in the State of New York. Professional Engineer calculations and a complete set of sealed
VMS housing drawings shall be included with the VMS manufacturer’s submittal. In
addition, the Contractor shall provide a Professional Engineer’s analysis and certification to
Ven'i that the DMS meets the requirements for fatigue resistance according to
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ITEM 645.4506--25 -

DYNAMIC MESSAGE SIGN

2.

MATERIALS: (cont’d)

2.05 Sign and Face Enclosure (cont’d)

B.

A lifting mechanism shall be provided for transporting and installing the DMS and shall be a
permanent, integral part of the DMS housing structural frame. Professional Engineer analysis
of the DMS housing design shall include certification of the DMS lifting mechanism.

Signs shall be attached to their overhead support structures with aluminum _
_pme number of beams needed and the method

of attaching the beams to the sign housing and the overhead sign support structure shall be as
required to conform to the latest editions of AASHTO’s Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals, NYSDOT Design
Specifications for Overhead Sign Structures Carrying Variable Message Signs, October 1998
and all other structural requirements specified for this contract. The beam attachment shall
also be certified by a Professional Engineer.

DMS housing shall have a door of maximum practical size to allow ingress to the sign from
the catwalk. Door shall be on the right side of the sign. Door shall be lockable and keyed
alike with the controller cabinet. Door shall be capable of being opened from the inside, even
when locked from the outside.

The siil enclosure shall meet the environmental and weather tight requirements of the

2.06 Electrical Protection, Documentation, Warranty

A

In order to protect all different parts of the variable message sign assembly from electric and
electromagnetic surges, all necessary equipment shall be supplied as part of the variable
message si assembly AC input transient and surge protection must meet or exceed

The sign assembly, cabinet and structure shall be electrically bonded to assure proper
grounding of all components.

The Contractor shall provide four (4) sets of the maintenance manual for the LED dynamic
message sign, digital control unit and auxiliary equipment supplied for each LED dynamic
message sign assembly furnished. Also four (4) complete sets of schematics of the electronics
for the LED display and all boards shall be furnished.

Four (4) complete sets of manuals for all software shall be provided.

05/10 SPM
7 of 13



ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2. MATERIALS: (cont’d)

2.06

2.07

Electrical Protection, Documentation. Warranty (cont’d)

WARRANTY: All of the mechanical and electronic equipment specified to make the system
operational and functional shall be warranted for a period of two (2) years. The warranties shall be
issued to the New York State Thruway Authority by the respective manufacturer and/or system
fabricator. The warranties shall cover the repair or replacement of the component or device.
Replacements shall be new units. The Authority will be responsible for removing and re-installing the
component or device after the Contractors initial warranty period. The warranties shall be effective
from the date of final acceptance.

The Contractor shall comply with Subsection 104-08 of the Standard Specifications for the initial
warranty period.

Nothing contained in these Special Specifications shall relieve the Contractor of the implied warranty
that the equipment, system, and service provided are both first quality, fit, and merchantable for the
uses intended as indicated herein.

DMS Controls: All controls shall be contained in the sign housing.

A. A modem and all auxiliary equipment necessary for manual programming of the LED sign
shall be included and will be enclosed in the cabinet at each site. A cellular capable modem

shall be provided at sites where no “hardwired” telephone hookup is present as shown in the

lans and as directed by the Engineer. The modem shall be a h
_ The modem must be given to the Engineer for programming by
Networks Group. This modem requires an antenna affixed to the outside of the sign housing.
The antenna shall be a _ There shall be no substitution for the

modem or antenna.

B. Signs that communicate by Ethernet over fiber optic cable shall have an _

C. Sign controls shall include a

D. Cabinet shall include a

E. Cabinet shall include
F. Circuit breakers of iroier 1‘atini shall be located F

6. The cabinet sl convi

H. Surge protection —
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ITEM 645.4506--25 -

DYNAMIC MESSAGE SIGN

2.

MATERIALS: (cont’d)

2.08

2.09

Quality Assurance Provisions

A.

Three (3) types of tests shall be required for each unit of equipment furnished: Design
Approval Tests, Stand-Alone Tests, and System Acceptance Tests. Each of these tests is
described in the following sections.

The Contractor shall be responsible for developing detailed test procedures for each type of
equipment and for conducting the specified tests to verify satisfactory operation of the
equipment. The test procedures shall be submitted to the Engineer for approval prior to the
tests. Only approved test procedures shall be used during the tests. A minimum of ten (10)
working days shall be allowed for the Engineer's review and approval of the test procedures.

The Engineer shall be notified in writing a minimum of ten (10) work days in advance of the
time when these tests are to be conducted.

The results of each test shall be compared with the requirements specified herein. Failure to
conform to the requirements of any test shall be counted as a defect, and equipment shall be
subject to rejection by the Engineer.

Rejected equipment may be offered again for retest provided all non-compliant items have
been corrected and retested by the Contractor and evidence thereof submitted to the Engineer.

Final inspection and acceptance of equipment shall be made after installation at the locations
specified on the Plans unless otherwise specified herein.

Design Approval Test

A.

Design approval tests shall be conducted by the Contractor on one or more sample equipment
of each type, as approved by the Engineer, to determine if the design of the equipment meets
the requirements of this specification. The tests shall be conducted in accordance with the
approved test procedures. Tests shall be conducted between

F.

In the case of standard product line equipment, the Engineer may waive the design approval
tests if the manufacturer's written specifications (functional and environmental) are equal to or
better than those specified herein and he so states in writing or if the Contractor provides
certification by an independent testing laboratory that these design approval tests have been
previously satisfactorily completed. The design approval test shall cover the following at a
minimum

Temperature - All functional operations of the equipment shall be successfully performed

under the following conditions and in the order specified below:

1. The equipment shall be stabilized at [JjAfter stabilization at this temperature, the
equipment shall be operated without degradation for 2 hours.

2. The equipment shall be stabilized at || After stabilization, the equipment shall
be operated without degradation for 2 hours.
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2.

MATERIALS: (cont’d)

2.09 Design Approval Test (cont’d)

D.

Relative Humidity - All equipment shall meet is performance requirements when subjected
to temperature and relative humidity oﬁ. The equipment shall be
maintained at the above condition for 48 hours. At the conclusion of the soak, within 30
minutes the equipment shall meet all of its operation requirements.

E. Power Variation - The equipment shall meet all of the specified performance requirements
when the input voltage is

meet all of its operation requirements.

Vibration - The equipment shall show no degradation of mechanical structure, soldered
components, plug-in components or satisfactory operation in accordance with the
manufacturer's specification after being subjected to the following vibration test:

1. The equipment shall be secured to the (shaker) head of suitable electro-mechanical
shaker in the vertical, lateral and longitudinal planes respectively. The object of the
test is to vibrate the equipment in each of the three mutually perpendicular axes, in
accordance with the following parameters:

2. If the equipment fails the design approval test, the design fault shall be corrected and
the entire design approval test shall be repeated. All deliverable equipment shall be
modified, without additional cost to the Authority, to include design changes required
to pass the design approval tests.

2.10  Stand-Alone Test

A

The Contractor shall conduct an approved stand-alone test of each piece of equipment for the
approval of the Engineer before shipment from the factory and after installation of each field
site shown on the Plans. This test shall not be performed unless a representative of the DMS
manufacturer is present. The tests shall, as a minimum, exercise all stand-alone (non-
network) functional operations of the equipment with all the equipment assembled at the
Factory and all of the equipment installed in the field as per the plans as directed by the
Engineer. Approved data forms shall be completed and turned over to the Engineer as the
basis for review and rejection or acceptance. As a minimum, the following tests shall be
performed:

| —
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2.

MATERIALS: (cont’d)

2.10

Stand-Alone Test (cont’d)

—

If the equipment fails the stand-alone test, it shall be corrected or another substituted in its
place and the test successfully repeated.

If a unit has been modified as a result of a stand-alone test failure, a report shall be prepared
and delivered to the Engineer prior to retesting of the equipment. The report shall describe
the nature of the failure and the corrective action taken. If a failure pattern, as defined by the
Engineer, develops, then he may direct that design and construction modifications be made to
all equipment without additional cost to the Authority or extension of the contract period.

In addition to the Stand Alone Test defined in A. above, once installed the sign controller
must pass a test of the . The test will be performed by
Thruway personnel or their designee using or
another testing package. Prior to testing, the test scripts will be viewable by the Contractor
and the manufacturer. During the test it is expected that the Contractor, manufacturer, and
Authority’s Construction inspection firm will be present. The date, location, and time of the
test will be designated by the Authority.

NOTE: The sign controller must pass this test in order to be accepted. If the manufacturer
can prove that the Authority has tested the exact DMS Controller, Software, Firmware, and
system software using the above method, then this item may be waived at the sole discretion
of the Authority.
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

2.

MATERIALS: (cont’d)

2.11

Final Acceptance Test

A

Following satisfactory completion of the stand-alone field test, a final acceptance test shall be
conducted.

The final acceptance test shall, as a minimum, exercise all functional operations of the
equipment as an integrated system. The test shall demonstrate all remotely controlled features
and all local controlled features specified herein. The test shall continue for a period of 90
days.

The 90-day test will be run from the Thruway Statewide Operation Center, TSOC. Each sign

must successfully connect the time during the test period. During this time the
following tests, at a minimum, must occur:

In the event of a failure of any supplied equipment, the test shall be suspended until the
problems have been corrected, and then the test shall be resumed from the beginning.

CONSTRUCTION DETAILS:

3.01

3.02

The Contractor shall develop and deliver shop drawings which illustrate, in detail, how to mount and
connect the dynamic message sign enclosure to the appropriate truss shown on the plans. All shop
drawings shall be approved by a licensed N.Y.S. Professional Engineer. The sign enclosure shall be
attached so that the sign face will be tilted down at an angle of 5 hiklesuecglrvalifiie
dynamic message sign enclosure shall include any support mechanism necessary for the installation of
the dynamic message sign enclosures which would not have been included in the support structure.

The sign shall not be mounted over the road or on the roadside unless all power and communication
lines have been brought to the site and are ready for connection to the sign.

METHOD OF MEASUREMENT:

4.01

Work under this item will be measured for payment by each of the dynamic message sign assemblies
furnished and installed.
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ITEM 645.4506--25 - DYNAMIC MESSAGE SIGN

5.

BASIS OF PAYMENT:

5.01

5.02

This work shall be paid for at the contract unit price for each dynamic message sign assembly installed
and accepted. Payment is to be made as follows: Fifty percent (50%) of the bid price of each item will
be paid upon completion of Milestone 1; Forty percent (40%) will be paid upon satisfactory
completion of Milestone 2; and ten percent (10%), less any liquidated damages, will be paid upon
satisfactory completion of Milestone 3, as described in Sections 2.09 through 2.11 of this
specification. This price shall include the dynamic message signs in their entirety including all
auxiliary equipment, ground and underdeck mounted cabinets and their footings and attachments,
software, design and installation of mounting to the support structure and all electronics and
appurtenances relative to the signs.

Liquidated damages shall be assessed at the rate of $100.00 per day for failure to complete any of the
Milestones on schedule. Milestones shall be completed by the number of calendar days after award.
The Engineer may adjust milestone dates to compensate for delays in delivery of signs from the
manufacturer.

Milestone No. Description Calendar Days After
Contract Award
1 Completion of Installation 280
2 Completion of Stand Alone Test 295
3 Completion of Final Acceptance Test 385
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