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Florida Department of Transportation

RICK SCOTT 605 Suwannee Street ANANTH PRASAD, P.E.
GOVERNOR Tallahassee, FL 32399-0450 SECRETARY

January 3, 2011

Monica Gourdine

Program Operations Engineer
Federal Highway Administration
545 John Knox Road, Suite 200
Tallahassee, Florida 32303

Re:  Office of Design, Specifications
Section 741
Proposed Specification: 7410000 Traffic Monitoring Site Vehicle Sensor (Non-Weight
Applications) REVISED

Dear Ms. Gourdine:

We are submitting, for your approval, two copies of the above referenced Supplemental
Specification.

The changes are proposed by Kip Jones of the Traffic Operations and Engineering Office for
clarification, to reflect changes in technology, and define improved installation methods.

Please review and transmit your comments, if any, within two weeks. Comments should be sent
via Email to SP965RP or rudy.powell@dot.state.fl.us.

If you have any questions relating to this specification change, please call Rudy Powell, State
Specifications Engineer at 414-4280.

Sincerely,
Signature on File

Rudy Powell, Jr., P.E.
State Specifications Engineer

RP/ft

Attachment

cc: Calvin Johnson, Chief Civil Litigation
Florida Transportation Builders' Assoc.
State Construction Engineer
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TRAFFIC MONITORING SITE VEHICLE SENSOR - GEASSHNON-WEIGHT
APPLICATIONS.

(REV 6-16-9911-3-111-3-12)FA-7-20-99)}(7-02)
PAGE 766. The following new Section is added after Section 715:

SECTION 741
TRAFFIC MONITORING SITE VEHICLE SENSOR (SEASS-HNON-WEIGHT
APPLICATIONS)

741-1 Description.
Install Traffic Monitoring Site (TMS) Slass-H-Vehicle Sensors of the type and at

the Iocatlonés) shown on the plensPIans Iype—l—anel—'pre—H—'FMS—VemeleéenseF&aFe

ethepplanmng-appheatlens—Use vehlcle Sensors currently Ilsted on the Department S
Approved Products List (APL) and Fype-tand-H-sensors-must-be-compatible with the

electronics unit to which they will be connected.

741-2-2 Materials: Type I; Axle Sensor (In-Roadway).
741-2.1 General: Ensure Type | axle sensors are axle-sensers-installed in the
roadway and secured usmg stateﬂpptevedan adheswe bondmg materlal listed on the

Physical Characteristics, Type | Sensors

6 feet to 8 feet in length (as specified in

Sensor Element Dimensions pPlans), 3/16 inch to 3/8 inch in diameter

(varies by manufacturer)
Sensor Element Material Pressure sensing piezoelectric
Pavement Operating Temperature 0°F to +150°F
Minimum +200mV for passenger/pickup
Output Signal truck axle @ 70°F with less than
10% negative signal
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741-2.2 Installation Requirements-ferFypeHAxle-Sensers-Saw-Cuts: Install

sensors in accordance with the requirements of this Section and Design Standard Index
No. 17900. Use a chalkline or string and paint to layout the position of the sensor and
lead-in cable slots. Ensure tFhe saw cuts sheulddo not deviate more than 0.5 inch from
the chalkline. The saw must have a single blade or ganged blades wide enough to cut the
axle sensor slot at full width in a single pass. Cutting two slots and chipping out roadway
material between them is not allowed. Ensure the sSlots for sensor lead-in cables must
beare 3.5 inches deep and wide enough to allow unforced placement of the cable.

Install axle sensors in the right-
hand wheel-path mldway between the leading and trailing loops as detailed in Design
Standard Index 17900. -Installation in the left-hand wheel-path is allowed ir-the
Aat locations where no paved shoulder exist and sensor lead exit windows must-beare
installed at the right-hand edge of the roadway surface; or
Axle-sensors-are-beingastalled- in a lane which is to the left of and adjacent to an open
lane of traffic.

Fhe-sensor-sheuld-be-installedinstall the axel sensor such that the cable
end is closest to the pull box to which the sensor lead cable will be routed. Install theFhe
end of the sensor sheuld-be-tastalled-mid-way into the edge line stripe or lane line stripe,
as appropriate. Ensure that the axle sensor being installed has lead-in cables of
sufficient length to reach the cabinet without splicing. -Splicing axle sensor lead-in cable
is not allowed.

Installation: Cut the Fhe saw slot sheuld-be-eut-the length of the sensor plus an
additional 3- - inehes-to 4- inches. -Ensure the Fhe depth and width of the slot wit-beare
installed as recommended by the sensor manufacturer, typically 0.75- inches wide by 1
inch deep. -Use the clips or jigs provided by the manufacturer to ensure the-Fae sensor
will be suspended at a uniform depth in the slot-usinrg-clips-orfigs-provided-by-the
manufaeturer. -Mix and apply the bonding agent ensuring the slot is completely full with
no voids beneath the sensor. Route the sensor lead to the pull box and from there to the
traffic monitoring site cabinet.- Mark the sensor lead at the pull box and at termination in
the cabinet using a permanent marker pen or labeler. -Provide =ane numbering
information wi-be-as specified in the-Design Standards Index 17900.

741-2.3, Test RequirementsferFypeHAxle-Sensors: -Perform the
manufacturer’s recommended on-site pre-installation test to determine the sensor’s
cond|t|on usmg an l:GRInductlve/CapaC|tance/ReS|stance meter lesnng—meledes

dete#mmed—by—the—sensepmam#aetwter— InstaII only those sensors that pass the pre-
installation test.- After installation, repeat the tests at the termination point in the cabinet.
Ir-additionuseUse an oscilloscope to view and record typical waveforms and signal
intensity measurements for the axles of passenger cars and large trucks. Remove and
replace any sensor that fails the test at no additional charge to the Department.

741-3 Type |1, Wireless Vehicle Sensors (Off- Roadway)

: : . e InstaIITypeII
ereless deteetteneeweevehlcle Sensors 4s—mstal+ed—on a pole or structure adjacent to
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the roadway as shown in the pPIans—FlFepeHheuntmg—hetght—and—eﬁset—#em—the

Physical Characteristics of Type Il Sensors
Detection Zone A minimum of 8 distinguishable lanes within
a minimum 200 feet of detection zone
Enclosure Weatherproof aluminum, stainless steel or
polycarbonate housing
Dimensions Typically up to 15 X 12” X 6™
Weight Typically less than 10 Ibs
Operating Temperature (Ambient) 0°F to 140°F
Operating Frequency Wireless transmission in FCC approved
band or unlicensed RF range
Communications RS-232/RS-485 ports, supports minimum
19,200 baud rate
Data Interface Compatible with the Department’s field
storage devices (counters) and downloads
data via contact closure board using a
hardwired connection

Install Ithe sensor must—be—mstaued—typteauy-on apole andiatmedﬂorlented at the
roadway such that it is perpendicular to the target lanes of traffic with room to perform
horizontal and vertical aiming adjustments.- Fhe-Order the Type Il sensor must-be
ordered-with sufficient cable length to reach the cabinet without splicing. -FFasten the
cable will-be-fastened-to the pole so wind does not move it, or routed the cable within the
pole cavity to the cabinet termination point. —Provide slack in the cable at the
connections to the sensor and in the cabinet to ensure the cable is stress-free.- Fhe
Contracter-wi-iInclude the appropriate mounting hardware, contact closure signal that
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corresponds to vehicle presence and the manufacturer’s preprietary-er-recommended
surge suppression as a part of the installation.

Using the manufacturer’s instructions and software, set up the lane
detection zones and verify that the sensor’s aimorientation is perpendicular to the

roadway. FheConfigure the Type 11 sensor wi-be-coenfigured-for vehicle volume {eeunts)
unless otherwise specified in the pPlans.

741-3.3 Test Requirements-forTFype- H-\Vehicle-Sensors: Fhe-Contractorwill
eConduct a visual test to determine that all detection zones {lares) are being countinged

accurately. —Fhis-will-be-accomplished-by-eConnecting a laptop computer to the
electronics unit and observinge traffic in every lane,-and verifying that each vehicle is
displayed on-screen. -A minimum of twenty vehicles should be observed for each lane of
traffic with re—“misses™all vehicles counted.- If any vehicles are not counted, reconfigure
the Type Il sensor must-be-reconfigured-and repeat the visual observation test repeated
until all lanes count correctly. If the sensor fails to provide accurate counts after three
test attempts, it must be replaced with a new unit at no expense to the Department.
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741-1 Items
e e
_ _ Unencapsulated Encapsulated
Uniformity
Capacitance 7-2-nFfor6footlong  |N/A INAA
sensor with 100 foot
cable
[7.2 nF for 1.8 m long
sensorwith-30-m-cable]
Temperature 20%-per-degree NAA Auto-Compensating
S hronhei
[2%-per-degree-Celsius}
Transmission INAA NAA 10.525 Ghz =25 MHz
—peceney
Transmission N/A N/A 10 mW maximum
Power
Coverage Area  [N/A N/A Oval shaped detection
R et
minimum
e
lovati "
cegrees
A il
cegrees
e e oL e
S L L et e A
s
o b o e
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741-45 Guaranty Provisions-ferTypetand Fype- H-\Vehicle-Sensors.

741-54.1 Contractor's Responsibility: Secure all guaranties that are customarily
issued by the equipment manufacturers for the specific equipment included in the
Contract. Ensure that the form in which such guaranties are delivered includes the
provision that they are subject to transfer to the Department, and is accompanied by
proper validation of such fact. Transfer guaranties at final acceptance of the work (or
equipment) by the Department.

741-54.2 Terms: Ensure that the manufacturers of the equipment stipulate the
terms of guaranties when submitting a request to the Department for certification and for
equipment submittal for construction projects. Include terms for a specified service
performance with provisions for repair parts and labor, or for replacement. Ensure the
pPRrovisions shal-define the equipment “installation date” as the date for such guaranty to
be in effect. For construction projects, the “installation date” is the first day of equipment
“burn-in”. For warehouse purchases, the “installation date” is the date of visual
inspection approval, not to exceed ten days after delivery date.

741-54.3 Conditions: When guaranty is available, ensure that a written and
signed guaranty accompanies the manufacturer’s billing invoice. The Engineer will sign
and retain the original and provide a copy to the manufacturer. If the Contractor does not
comply with the terms of the guaranty, the Department may suspend the certification.
Comply with additional terms and conditions as stated in purchasing agreements.

741-6-5 Method of Measurement-forFypet-andFype- H-\ ehicle-Sensers:

741-65.1 General: Measurement for payment will be in accordance with the
following tasks.

741-65.2 Furnish and Install: The Contract unit price each for Vehicle Sensor
{CSlass-H), furnished and installed, includes the Vehicle Sensor-(Class+, lead-in cable(s),
bonding agent, all equipment, materials, and labor necessary for a complete and accepted
installation.

741-65.3 Furnish: The Contract unit price each for Vehicle Sensor{Class-H),
furnished, includes the Vehicle Sensor {Class-H)}-and materials as specified in the
Contract Documents, plus all shipping and handling costs involved in the delivery as
specified in the Contract Documents.

741-65.4 Install: The Contract unit price each for Vehicle Sensor{Class-H),
installed, includes all lead-in cable(s), bonding agent, miscellaneous materials, labor, and
equipment necessary for a complete and accepted installation. The Engineer will supply

the Vehicle Sensor(ClassH).

741-7-6 Basis of Payment.
Price and payment will be full compensation for all work specified in this Section.
Payment will be made under:
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Item No. 741- 78 1- Traffic Monitoring Site Vehicle seaserSensor
{CSlass-H)- Non-Weight Applications-- each.

b iAo e e ponpee s D ee Lo
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TRAFFIC MONITORING SITE VEHICLE SENSOR - NON-WEIGHT
APPLICATIONS.

(REV 11-3-11)
PAGE 766. The following new Section is added after Section 715:

SECTION 741
TRAFFIC MONITORING SITE VEHICLE SENSOR (NON-WEIGHT
APPLICATIONS)

741-1 Description.

Install Traffic Monitoring Site (TMS) Vehicle Sensors of the type and at the
location shown on the Plans. Use vehicle sensors currently listed on the Department’s
Approved Products List (APL) and compatible with the electronics unit to which they
will be connected.

741-2 Type | Axle Sensor (In-Roadway).
741-2.1 General: Ensure Type | axle sensors are installed in the roadway and
secured using an adhesive bonding material listed on the Approved Products List

Physical Characteristics, Type | Sensors
6 feet to 8 feet in length (as specified in
Sensor Element Dimensions Plans), 3/16 inch to 3/8 inch in diameter
(varies by manufacturer)
Sensor Element Material Pressure sensing piezoelectric
Pavement Operating Temperature 0°F to +150°F
Minimum +200mV for passenger/pickup
Output Signal truck axle @ 70°F with less than
10% negative signal

741-2.2, Installation Requirements: Install sensors in accordance with the
requirements of this Section and Design Standard Index No. 17900. Use a chalkline or
string and paint to layout the position of the sensor and lead-in cable slots. Ensure the
saw cuts do not deviate more than 0.5 inch from the chalkline. The saw must have a
single blade or ganged blades wide enough to cut the axle sensor slot at full width in a
single pass. Cutting two slots and chipping out roadway material between them is not
allowed. Ensure the slots for sensor lead-in cables are 3.5 inches deep and wide enough
to allow unforced placement of the cable.

Install axle sensors in the right-hand wheel-path midway between the leading and trailing
loops as detailed in Design Standard Index 17900. Installation in the left-hand wheel-path
is allowed at locations where no paved shoulder exist and sensor lead exit windows are
installed at the right-hand edge of the roadway surface or in a lane which is to the left of
and adjacent to an open lane of traffic.

Install the axle sensor such that the cable end is closest to the pull box to
which the sensor lead cable will be routed. Install the end of the sensor mid-way into the
edge line stripe or lane line stripe, as appropriate. Ensure that the axle sensor being
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installed has lead-in cables of sufficient length to reach the cabinet without splicing.
Splicing axle sensor lead-in cable is not allowed.

Installation: Cut the saw slot the length of the sensor plus an additional 3 - to 4 inches.
Ensure the depth and width of the slot are installed as recommended by the sensor
manufacturer, typically 0.75 inch wide by 1 inch deep. Use the clips or jigs provided by
the manufacturer to ensure the sensor will be suspended at a uniform depth in the slot.
Mix and apply the bonding agent ensuring the slot is completely full with no voids
beneath the sensor. Route the sensor lead to the pull box and from there to the traffic
monitoring site cabinet. Mark the sensor lead at the pull box and at termination in the
cabinet using a permanent marker pen or labeler. Provide lane numbering information as
specified in Design Standards Index 17900.

741-2.3, Test Requirements: Perform the manufacturer’s recommended on-site
pre-installation test to determine the sensor’s condition using an
Inductive/Capacitance/Resistance meter. Install only those sensors that pass the pre-
installation test. After installation, repeat the tests at the termination point in the cabinet.
Use an oscilloscope to view and record typical waveforms and signal intensity
measurements for the axles of passenger cars and large trucks. Remove and replace any
sensor that fails the test at no additional charge to the Department.

741-3 Type 11, Wireless Vehicle Sensors (Off-Roadway).
741-3.1 General: Install Type Il wireless vehicle sensors on a pole or structure
adjacent to the roadway as shown in the Plans

Physical Characteristics of Type Il Sensors

Detection Zone A minimum of 8 distinguishable lanes
within a minimum 200 feet of detection
zone
Enclosure Weatherproof aluminum, stainless steel or
polycarbonate housing
Dimensions Typically up to 15” X 12” X 6”
Weight Typically less than 10 Ibs
Operating Temperature (Ambient) 0°F to 140°F
Operating Frequency Wireless transmission in FCC approved
band or unlicensed RF range
Communications RS-232/RS-485 ports, supports minimum
19,200 baud rate
Data Interface Compatible with the Department’s field
storage devices (counters) and downloads
data via contact closure board using a
hardwired connection

741-3.2 Installation Requirements: Install the sensor on a pole oriented at the
roadway such that it is perpendicular to the target lanes of traffic with room to perform
horizontal and vertical aiming adjustments. Order the Type 11 sensor with sufficient cable
length to reach the cabinet without splicing. Fasten the cable to the pole so wind does not
move it, or route the cable within the pole cavity to the cabinet termination point. Provide
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slack in the cable at the connections to the sensor and in the cabinet to ensure the cable is
stress-free. Include the appropriate mounting hardware, contact closure signal that
corresponds to vehicle presence and the manufacturer’s recommended surge suppression
as a part of the installation.

Using the manufacturer’s instructions and software, set up the lane
detection zones and verify that the sensor’s orientation is perpendicular to the roadway.
Configure the Type Il sensor for vehicle volume unless otherwise specified in the Plans.

741-3.3 Test Requirements: Conduct a visual test to determine that all detection
zones are being counted accurately. Connect a laptop computer to the electronics unit
and observe traffic in every lane, verifying that each vehicle is displayed on-screen. A
minimum of twenty vehicles should be observed for each lane of traffic with all vehicles
counted. If any vehicles are not counted, reconfigure the Type Il sensor and repeat the
visual observation test until all lanes count correctly. If the sensor fails to provide
accurate counts after three test attempts, it must be replaced with a new unit at no
expense to the Department.

741-4 Guaranty Provisions.

741-4.1 Contractor's Responsibility: Secure all guaranties that are customarily
issued by the equipment manufacturers for the specific equipment included in the
Contract. Ensure that the form in which such guaranties are delivered includes the
provision that they are subject to transfer to the Department, and is accompanied by
proper validation of such fact. Transfer guaranties at final acceptance of the work (or
equipment) by the Department.

741-4.2 Terms: Ensure that the manufacturers of the equipment stipulate the
terms of guaranties when submitting a request to the Department for certification and for
equipment submittal for construction projects. Include terms for a specified service
performance with provisions for repair parts and labor, or for replacement. Ensure the
provisions define the equipment “installation date” as the date for such guaranty to be in
effect. For construction projects, the “installation date” is the first day of equipment
“burn-in”. For warehouse purchases, the “installation date” is the date of visual
inspection approval, not to exceed ten days after delivery date.

741-4.3 Conditions: When guaranty is available, ensure that a written and signed
guaranty accompanies the manufacturer’s billing invoice. The Engineer will sign and
retain the original and provide a copy to the manufacturer. If the Contractor does not
comply with the terms of the guaranty, the Department may suspend the certification.
Comply with additional terms and conditions as stated in purchasing agreements.

741-5 Method of Measurement

741-5.1 General: Measurement for payment will be in accordance with the
following tasks.

741-5.2 Furnish and Install: The Contract unit price each for Vehicle Sensor,
furnished and installed, includes the Vehicle Sensor, lead-in cable(s), bonding agent, all
equipment, materials, and labor necessary for a complete and accepted installation.

741-5.3 Furnish: The Contract unit price each for Vehicle Sensor, furnished,
includes the Vehicle Sensor and materials as specified in the Contract Documents, plus
all shipping and handling costs involved in the delivery as specified in the Contract
Documents.
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741-5.4 Install: The Contract unit price each for Vehicle Sensor, installed,
includes all lead-in cable(s), bonding agent, miscellaneous materials, labor, and
equipment necessary for a complete and accepted installation. The Engineer will supply

the Vehicle Sensor.
741-6 Basis of Payment.
Price and payment will be full compensation for all work specified in this Section.

Payment will be made under:
Item No. 741- 1-  Traffic Monitoring Site Vehicle Sensor - Non-

Weight Applications- each.
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