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Metric Conversion Factors*

Multiply By:

To Convert From: To:
Length
foot (ft) meter (m) 0.3048
inch (in) millimeter (mm) 25.4
yard (yd) meter (m) 0.9144
mile (statute) kilometer (km) 1.609
Area
square foot (ft2) square meter (m?) 0.0929
square inch (in?) square centimeter (cm?) 6.451
square yard (yd?) square meter (m?) 0.8361
Volume
cubic foot (f3) cubic meter (m3) 0.02832
cubic yard (yd?) cubic meter (m3) 0.00315
gallon (U.S. liquid) cubic meter (m3) 0.004546
“ounce (U.S. liquid) cubic centimeter (cm?) 29.57
Mass
ounce-mass (avdp) gram (g) 28.35
pound-mass (avdp) kilogram (kg) 0.4536
ton (metric) ' kilogram (kg) 1000
ton (short, 2000 1bm) kilogram (kg) 907.2
Density
pound-mass/cubic foot kilogram/cubic meter (kg/m?) 16.02
mass/cubic yard kilogram/cubic meter (kg/m3) 0.5933
pound-mass/gallon(U.S.)** | kilogram/cubic meter (kg/m?) 119.8
pound-mass/gallon(C an)* | kilogram/cubic meter (kg/m?) 99.78
Temperature
deg Celsius (°C) kelvin (°K) t°K= (t°C+ 273.15)
deg Fahrenheit (°F) kelvin (°K) t°K= (tF + 459.67) / 1.8
deg Fahrenheit (°F) deg Celsius (°C) t°C=(tF-32)/1.8

* The reference source for information on SI units and more exact conversion factors is
"Metric Practice Guide" ASTM E380.
** One U.S. gallon equals 0.8327 Canadian gallon.

it




BLANK PAGE



TABLE OF CONTENTS

Report Documentation Page

Title Page

Metric Conversion Page

Introduction

Objective

Description and Location

‘Location Map

Materials

Construction

Project Costs

Material Description

As Builts

Bid Specifications

List of the Bells Mills Construction Photographs
Photo #1 A hole is cored in the deck

Photo #2 Shows the sensor placed in the cored hole
Photo #3 Shows the wire being placed in the pavement groove
Photo #4 Shows the placement of the epoxy adhesive

Photo #5 Shows the completed installation

iv

i

111

5
7
Appendix A
Appendix B

Appendix C



BLANK PAGE



Introduction

During the winter months the Philadelphia Department of Streets is faced with a
special problem relating to the safety of the motoring public, namely icing conditions on
roads. Bridges are especially vulnerable to this condition because of their open
construction which results in sudden changes in temperature of the structure materials

and thus increased probability of an icing condition.

, Over the past five years the Department has looked at several strategies to
improve the data gathering and response time in combating this problem. One technique
which seems to have merit is the Scan Detection System (SCAN) manufactured by
Surface Systems, Inc., which through the use of pavement detectors provides early
warning of potential icing conditions which can be transmitted to regional or central

emergency control centers.

This research project was performed as part of FAM Project No. W36-G181-004
(Improvement of Bells Mill Road). The prime contractor was Tony De Paul & Sons.
The subcontractor was Carr and Duff. Notice to Proceed was issued August 13, 1990 and

work was completed April 30, 1992.



Objective

The purpose of the research project is to document and analyze under actual field

conditions the reliability and usefulness of an ice detection system.
Project Description and Location:

The project involved the installation of the ice detection surface sensors at three

bridge locations as follows:

1. Bells Mill Road Bridge is No. 340 a stone twin arch bridge with a span of 230 feet,

roadway width of 24 feet - 3 inches and no sidewalks. This structure was built in
1820. (G181)

2. Penrose Avenue (Platt) Bridge is Bridge No. 108 concrete on steel cantilevered truss
with concrete on steel approach spans. Total length of the bridge deck is 8,793 feet,
roadway width 48 feet, and a sidewalk width of 12 feet. This structure was built in
1937. (PA291)

3. Pine Road Bridge is Bridge No. 205 concrete on steel with a span of 80 feet, roadway
width of 44 feet — 1 inch and a sidewalk width of 13 feet. This structure was built in
1974. (G121)

The sensors were placed in the bridge decks since this is the road surface most

likely to be affected first by ice formation.

There was a Remote Processing Unit (RPU) installed at each bridge location and
one Central Processing Unit (CPU) installed at the Department’s Highway Garage
located at 4040 Whitaker Avenue which serves as the Winter Storm Emergency Center

during a snow emergency.
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Materials

The ice detection system proposed for this research project consisted of proprietary
equipment specifically developed for ice detection. The SCAN System 16, marketed by

Surface Systems, Inc., St Louis, Missouri was selected for evaluation during this study.

The SCAN System 16 included the following:

Surface sensors were placed in the roadway which transmitted surface conditions to a
Remote Processing Unit (RPU), see Appendix A, Al & A2.

e Miscellaneous wind speed, humidity, air temperature, and precipitation sensors, see
Appendix A, A3 to AS.

¢ A remote processing unit was placed one at each bridge site which receives data from
the surface sensors and relays this information to the central processing unit, see
Appendix A, A6.

¢ Central processing unit located at the Highway Garage which received and displayed

the data received from the remote processing units, see Appendix A, A7.

¢ Radio Transmitter, antennas on Platt Bridge and an antenna at the Philadelphia
Airport, see Appendix A, A8 & A9.



Construction

Construction started in October of 1990, and was completed in April of 1992.

Installation of the system at Location 1 and Location 3 was uneventful.

Location #1: Bells Mill Road Bridge over
Wissahickon Creek

Location #3: Pine Road Bridge over

Pennypack Creek

On each of the above reférenced bridge decks, a hole was drilled in the deck large
enough to hold the sensor flush with the roadway, as shown in Photo’s #1 and #2. A
smaller hole was then drilled to allow the wires to pass through the deck. The sensors
were then placed in the deck or roadway and held in place with epoxy. In the roadway, a
groove was cut with a concrete saw to carry the wires as shown in Photo #3. The groove
was then sealed with epoxy as shown in Photo #4. The completed installation is shown

in Photo #5. The rest of the work consisted of standard wiring, see Appendix B.






Bells Mills Construction Photographs

Photo #1 A hole is cored in the deck in preparation for placing SCAN

%

Photo #2 Shows the sensor placed in the cored hole.

Reproduced from
6 best available copy.







Bells Mills .
Construction

Photographs

Photo#3 Shows the
wire being placed in

the pavement groove.

L 3

L e

Showé the placen-l-e"rit‘o‘f the epoxy adhesive

7 Reproduced from
best available copy.







Bells Mills Construction Photographs
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Sensors are manufactured in a range of colored hues from pure white to pure
black. The sensor’s color was selected to match the existing pavement color where they

were placed.

Location #2: Penrose Avenue (Platt) Bridge over
Schuylkill River.

Several problems arose that would delay the project completion for over a year at

this location.

The first problem was that the R.P.U. unit required 120 volts. The voltage
available on the bridge was 240 volts. This was solved by the addition of a 3KUA single-
phase 480/240 to 240/120 volt transformer at an additional cost of $1,350.00.

During the design phase of the project, Bell Telephone had promised the City of
Philadelphia that they could provide a telephone line to two R.P.U. units to be installed

on the bridge. After the units were installed, Bell Telephone was unable supply service.

The City of Philadelphia was forced to collect data from these R.P.U. units by
radio. Two (2) transmitters and antennas were installed on the bridge. These transmitted
the data to Philadelphia International Airport that also has a SCAN Ice Detection System.
The Highway Division Winter Storm Emergency Center could then access this data via

telephone.

In order to install the transmitters, the City of Philadelphia was required to obtain
a Federal Communications Commission License to operate them. This was not obtained

until January 21, 1992, and work was not completed until April, 1992.

A copy of the contract specification that the contractors bid on is presented in

Appendix C.



Project Costs

Anticipated Cost
The anticipated costs for the three (3) installations were $162,800.00 as estimated below:

Location #1 including monitoring equipment $57,000.00
Location #2 ’ $70,800.00
Location #3 - $35.000.00

Total $162,800.00

The estimates were based on costs supplied by Surface Systems, Inc., St Louis, Missouri,

and were obviously not applicable to the City of Philadelphia labor market.

Actual Cost
The actual cost for the three (3) installations were $275,680.45, as indicated below:

Location #1 including monitoring equipment $115,000.00
Location #2 Bid Price | $95,000.00
‘Transformer $1,350.00

Transformer and Antennas $22.330.45

Total Location 2 $118,680.45

Location #3 $42.,000.00
Total Cost $275,680.45

10
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SURFACE SENSOR
SSI Model #16201D

The sensor mounts in the pavement and emits electronic signal information about
pavement conditions. The sensor head shall be a single unit, solid state,
thermally passive, and constructed of a material with sufficient strength and
durability to function as a stable system over a range of temperatures from
-22°F to +176°F, and its performance shall not be degraded by climatic
conditions. The temperature sensing element shall be accurate *o +/- .5%F over
the temperature range of -229F to +122°F. Vehicle traffic jmpacts shall not
deteriorate the sensor head or degrade performance. The sensor head shall be
self-contained and not require adjustment after initial installation in the
pavement. The sensor head shall be designed for flush mounting in the
pavement, have thermal characteristics similar to the most commonly used road
surface materials, and approximate the pavement surface texture and color. The
head shall be supplied with an input-output cable which is watarproofed and
sealed to the head as an integral part of the assembly. Sensor head
performance shall not be degraded by the use of ice control chemijcals.

The sensor head shall be capable of proper operation at cable lengths of up to
2500 feet from the RPU.




SUB-SURFACE TEMPERATURE PROBE
SSI Model #S16UG

Type A
Suface of pavement Probe Cable

1

F1ll with epoxy
only to here

Sub-surface
temperoatlure probe

The Sub-Surface Temperature Probe mounts in the pavement and emits electronic
signal information about pavement conditions. The probe is a single unit,
solid state, thermally passive, and constructed of a material with sufficient
strength and durability to function as a stable system over a range of
temperatures from -22°F to +176°F, and its performance shall not be degraded by
climatic conditions. The temperature sensing element shall be accurate to

+/- .59F over the temperature range of -22% to +#122°F. The probe shalil be
self-contained and not require adjustment after initial installation. The
probe is designed for mounting in the pavement either under a surface sensor cr
alone, at a depth of 16 inches. The probe shall have thermal characteristics
similar to the most commonly used road surface materials. The probe shall be
supplied with an input-output cable which is waterproofed and sealed as an
integral part of the assembly.

The probe shall be capable of proper operation at cable lengths of up to 2500
feet from the RPU.

Equipment Specifications Manual



—— —— —TRM YOUNG';WIND"'"S'PEED'/DI‘RECTI‘U%}'A".’)SENSOR'— : ————

Model #05103

WD WMENITOR

Originally developed for ocean data buoy use the Wind Moni-
toris well suited for a wide variety of wind measuring applications.
Simplicity and lightweight corrosion resistant construction
were principal design considerations. Slip rings and brushes
have been eliminated resulting in improved reliability with
lower cost.

The wind speed sensor is a helicoid shape propeller molded
of polypropylene plastic. The propelier is four blade, 18 cm
diameter x 30 cm pitch with a distance constant of 3.3 meters
(10.5 feet). Threshold of the propeller is 0.4 m/s (0.9 mph).
Rotation of the propeller produces an a.c. sine wave voltage
signal with frequency directly proportional to wind speed. The
a.c. voltage signal is induced in a centrally mounted coil by a
six pole magnet mounted on the propeller shaft. The coil is
located on the non-rotating central portion of the main mount-
ing assembly, eliminating the need for slip rings and brushes.

The vane assembly has a threshold below 0.8 m/s (1.8 mph)
with a damping ratio of 0.23. Vane position is transmitted
through a coupling to a precision conductive plastic poten-
tiometer which is located in a sealed chamber in the center
of the main housing just below the wind speed transducer coil.
The potentiometer requires a regulated excitation voltage.
With a constant voitage applied to the potentiometer element,
the output signal is an analog voltage directly proportional
to azimuth angie.

Alltransducer leads terminate in a junction box on the mounting
post for convenience in making sensor cable connections.

Four conductors are required. The tail assembly is ther-
moformed of rigid U.V. stabilized plastic. The main housing,
nose cone assembly, and other internal parts are injection
molded. Propeller shaft bearings and the vertical shaft bear-
ings are stainiess steel precision grade ball bearings. The
instrument mounts on standard 1 inch iron pipe — outside
diameter 34 mm (1.34").

A sensor interface circuit card is availabie for adapting the wind
speed signal to an analog d.c. recorder or data logger. The
circuit converts the a.c. wind speed signal to an analog d.c.
voltage which 1s directly proportional to wind speed. Output is
precalibrated to 0-5 voits d.c. equal to 0-50 m/s. Other output
levels can be supplied. The circuit also provides a square wave
pulse output at the same frequency as the sine wave input.
The 25x25x 60 mm (1 x 1 x 2.4 inch) two card package 1s
designed for low power (1 mA@ 12 Vd.c. typical) and wide
temperature range —-40to +85C°.

A line driver circuit is available for using the Wind Monitor with
long sensor lines. This circuit converts the wind speed and
wind direction signals to proportional analog current outputs.
These outputs are ideal for driving lines longer than 900 m
{3000 ft.) up to several km. Signal error due to line drop is less
than 1% over a temperature range of — 40 to +40 C°. This
circuit is also available with 540° azimuth range. The line driver
is housed in a weatherproot plastic case 160 x 80 x 55 mm
{6.3x3.2x2.2"). 12 Vd.c. supply voltage is required.

RANGE:

Wind Speed - 0-60 m/s (134 mph).

Survival - 80 m:s (180 mph).

Azimuth - 360° mecharical, 355° electrical (5° open).
THRESHOLD:" _

Threshoid sensitivity of propeiter 0.4 m/s (0.9 mph)

Threshold sensitivity of vane 0.8 m/s (1.8 mph).
DYNAMIC RESPONSE:*

Distance constant (63% recovery) of propeller 3.3 m

(10.5 teet).

Delay distance (50% recovery) of vane 1.3 m (4.3 feet).

Damping ratio of vane 0.23

Damped naturai wavelength of vane 7.2 m (23.6 feet).
SIGNAL QUTPUT:

Wind Speed - magnetically induced a c. voltage. Three

sine wave voitage pulses per propeller revolution. 1800

rpm {90 Hz) = 8.8 m’s (19.7 mph)

SPECIFICATIONS: MODEL 05103 WIND MONITOR

Azimuth — analog d.c. voitage from precisicn low torgue
conductive plastic potentiometer (requires regutated
excitation voltage). Resistance 10k ohms, linearity 0.25%,
life expectancy 20 million revolutions (2-4 years).

POWER REQUIRED:
510 15 Vd.c. reguiated supply voltage recommended for
potentiometer excitation. Sensor interface and line dniver
circuits require 12 Vd.c. (nominal).

DIMENSIONS:
Overall height 37 cm (14.6 inches). Overall tength of main
housing, including vane and propeller 55 cm (21.7 inches).
Fin size 24 cm (9 4 inches) high x 14 cm (5.5 inches) long.
Propeller diameter 18 cm (7.1 inches). Diameter of main
housing 5 cm (2.0 inches). Mounts on standard 1 inch iron
pipe ~ outside diameter 34 mm (1.34 inches).

WEIGHT"
Sensor weight 1.5 kg (3.2 Ibs). Shipping weight
approximately 2.5 kg (5.51bs). _ _.

TNETERL LA 1SR o MCORORCE w e ASTM Slanoera P-aCecures:

Equipment Specifications Manual

Wi
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THIES* _ATIVE HUMIDITY SENSOR/SSI AIR _MPERAURE SENSOR
Model #1.1000.51.551/052-44018-2.5

The Thies Relative Humidity Sensor and the SSI Air Temperature Sensor are
housed inside the wind/solar radiation shield.

THIES RELATIVE HUMIDITY SENSOR

The sensor is a hygrometer type measuring the change in length of a specially
prepared hair, with the change in humidity.

Measuring Range: 10 to 100Z relative humidity
Accuracy at 70°F: +/- 5Z relative humidity

Scale Length: 3.7"

Graduation: 17 relative humidity
Load: maximum 2 Watts
Ambient Temp: -31 to 158° F
Weight sensor & shield: 6.5 1bs.
Output (VDC): 0-1 vDC

AIR TEMPERATURE SENSOR

The Air Temperature Sensor is constructed of materials with sufficient

strength and durability to function as a stable system over a temperature

range of =22 to +176° F. The temperature sensing element shall be accurate

to +/- .5° F over the temperature range of -22° to +122° F. Sensor performance
shall not be degraded by climatic conditions.

l'& 6 % "—} Diameter

A

165"

195"

3"\/ U

A-4
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RUDCOLPH PRECIPITATION SEnsSOR
Model #IRSS88

Sensing Principle: Dual-beam IR-Sensor
Sensing Area: ca. 4.7 x .98 inches
Operating Voltage (Vcc): 3.15 VDC

Operating Current (Icc): 200 mA maximum

Signal Outputs

Qutput 1 (POUT): 1 pulse/event. Active High
Vout => 493 V < Vece :
Output 2 (SOUT): Weighted signal output Active High
Vout = > 49 V < Vcc
Selectable (suppressed) events before responding
from 1 to 15
Output 3 (SACT): Sensor active. Active High
Vout => +9 V < Vece

Sensor outputs are open collector pnp types, hence 10k ohm pull-down resistors
are installed at the end of the line to obtain valid logic levels. All outputs
are short-circuit protected.

Operating Temperature: -4 to +140°F

Case: Stainless Steel

Dimensions: 7.67 x 6.49 x 3.35 inches

Weight: ca 4.40 1lbs.

Mounting: , 2 stainless steel u-bolts to fit a horizontal or

vertical 1" conduit

I

Equipment Specifications Manual



REMOTE PROCESSING UNIT - =PI}
SSI Model #SP-RPU

Power Requirements 100-130 VAC, 50-60 Hz or 200-600 VAC, 50-60 Hz
100 Watts Continuous

Lightning Protection Power and all inputs are protected against
]1ghtn1ng

Operating Range -22°F to 150°F

Communications Methods RPUs communicate to CPUs via:
1) Leased line or private dedicated 11ne
2) Two-way radio
3) PSTM standard dial telephone exchange line

SP-RFU
]
N
.- [@ @« o ¢ o ¢ o o o ¢ o |

Mot to Scale



SCAN System Software

SCAN Colorterm Software License, Model #PC-CTS

The SCAN Colorterm Software, optionally provided for a Compaq Deskpro 386s, is
a terminal program for displaying surface and atmospheric conditions in high-

resolution color graphics and text. The Long-Term Histories feature displays

historical records of the conditions and temperatures of the sensors from data
stored in the Compaq Deskpro 386s from several winter season. -

SCAN Color Map Software License, Model #MAP

The SCAN Map, optionally provided for a Compaq Deskpro 386s is a graphics
program that can be added to the Colorterm program, displaying high-resolution
color maps of a roadway or airfield runway systems showing sensor locations and
their current statuses.

Weather-View Software License, Model #WX-VIEW

The Weather-View program displays color radar and satellite pictures using
Compaq Deskpro 386s equipment or compatible. This displays superimposed images
of precipitation (radar) and cloud cover patterns of incoming weather systems
that can be stored and rechecked to watch movement, build-up or dissipation of
weather patterns. :

SCAN CPU Software License, Model #SCAN+Plus

The SCAN+Plus CPU Software Package, standard with all SCAN Systems, runs in
both the Remote Processing Unit(s) and the Intel Model #386 Central Processing
Unit. ‘It is the heart of the system. The software continually gathers sensor
data at the RPU, transmits it to the SCAN+Plus CPU, analyzes it, and puts it in
text form to present it to the terminals. 'If power outages occur the software
re-boots and brings the system back on line automatically.



General

MOTOROLA RADIUS VHF RADIO
Model #D34LRA73A5-K

! Band:

VHF

i Model Series:

D33LRA |

Typical RF Qutput:

25W |

Frequency:

136-162 MHz
146-174 MHz

! Dimensions

2°x T° x T%*

(Hx W x L) (S0B x 178 x 198mm)
Primary Voitage input: 138 VvOC
Weight: 61 02. (1.73 kg)
e 2
; Transmit: 70A { ]
! Stancby: 400mA

i Channel Capability:

Radius M100: 2 channeis; Radius M206: 6 channeis, Aadius M214' 14 channeis i

{ Squeich Capability:

Private-Line, Digital Private-Line coded squeich and/or carner squeich |

Transmitter

. Spunocus & Harmomic
i Emissions:

57 aB (25W)
-60 a8 (a0w)

: uﬁvéq'ljency Stability:
; (-30°Cto «60'C,
1 25°C rel)

=20.0005%

Modulation;

; Masimom Frequency
! Separation (MHz):

12 MHz i

R Aucio Distortion:

5% measured per EIA

1 -gulaul Impedarll:_e:

50 Ohms

+ Modulation Sensitivity:

80 mV rms for 60% maxinum deviation at 1000 Hz

Receiver

:_Ch?_nnel.Snacm;:

30 «Hz

o S'nsmvuy 12 28

030 av

= . SINAD:

Intermodulation
E1A SINAD:

75 a8

Spurious &
Image Rejection:

7 Selectivity E1A SINAD:

75 ¢8

Audio Quput:

3W (SW win optional exlernai speaxer) ¢ less than 5% Jisiorran i

Frequency
Stabuity
{(~30-Cto60°C.

25°C ret)

MIIIH‘;H Frequency
Separation (MH2):

+ 00005% H

12 M2

irput impedance:

roduced from
Eeegt available cop
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G7-150 Series

P

<
S

N,
]

VHF  HUSTLER-~ANTENNA
Model #G7-150-4

G7-150 Series
148-174 MHz
Omnidirectional Fixed Station

H@USLER

= ldeal for fixed or repeater applications.
* Low angle radiation tor optimum signal.

* Constructed of high strength aluminum and
flberglass.

* Totally self-supporting design.

SPECIFICATIONS

ELECTRICAL
Maximum power input 1 Kw. FM
Gain 7 dBd
VSWR 3 MHz under 1.5:1
Bandwidth 6 MHZz for 2:1
Impedance 50 ohms nominaei
Lightning protection direct ground
Termination i Type N femaie

MECHANICAL
Length 15 feet 4 Inches
Welght 10 ibs.
Wind survivael 100 mph
Equivilant tiet plete area 1.16 Ft2
Latecal thrust 46 ibs. at 100 mph
Mounting up to 2 iInch mast



Epoxy Setting Compound
Model #15-9885-533

The compound is a self-levelling sealant used to encapsulate and seal traffic
vehicle loop detector wire embedded in asphaltic concrete or Portland cement
concrete. The epoxy sealant is a two-component type compound which will adhere
to clean concrete or asphalt surfaces and cure to a tough resilient material.
Specify whether you are making an installation in concrete or asphalt.

(A) Component A is an epoxy resin with the following characteristics:

Property Viscosity at 779 F (25° C)
Specific Value 100 - 1200 cps.

(B) Component B is an epoxy resin with the following characteristics:
Property Viscosity at 77° F (25° ()
Specific Value 100 - 3000 cps.

The two component epoxy is mixed in an OSTARR cartridge and is pre-
measured. The mixed sealant shall have the following characteristics:

Gel time at 77° F (25o C) 10-20 minutes
Tack free slot hardening time at 77° F (25° C) 1 - 3 hours
Shore D hardness (ATSM D2240) 40 - 65
Tensil strength after 24 hours (ASTM D638) 400 P.S.I.
Elongation Percent (ASTM D638) 50% minimum
Bond to concrete excellent
Bond to asphalt good
Freeze - thaw resistance excellent
Resistance to salt or gasoline not affected
Water absorption 24 hours at 77° ¢ (25o ¢ 1.17 maximum
Dissipation factor at 60 cycles ‘ .04

10 cycles .035
Volume resistivety at room temperature 1.3 x 10

at 150° F 1.1 x 10
Dielectric constant at 60 cycles
10 3.78
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ITEMS 2004-0201, 2004-0202, 2004-0203 RORDWAY CONDITION DETECTION SYSTEM

- DESCRIPTION

This work shall consist of roadway surface and atmospheric devices designed
to relay weather conditions at sites to a central monitoring station.

LOCATIONS

1. Bells Mill Road at Wissahickon Creek
2. Penrose Avenue (Platt 3Bridge) over Schuylkill River
3. Pine Road at Pennypack Creek

MATERIALS

Roadway surface sensors shall be able to withstand traffic loadings and shall
have thermal characteristics similar to paving materials. The sensor shall be
capable of reporting pavement surface temperature within a range of -20° to 120°
F, pavement moisture, and presence of deicing materials on the pavement. The
sensor shall be thermally passive, reacting to the #avironment and not inducing
change in the surface condition during operation. The sensor shall be capable
of operation at extended cable lengths up to 2500 feet.

Subsurface sensors shall be capable of reporting temperatures within a range
similar to that ¢f the surface senscr. The sensor shall be mcunted at least 17
inches below the pavement surface. :

Air temperature/relative humidity sensors shall detect temperature within a
range of -10° to 100° F and humidity within a range of 10” to 100%. The senscr
shall be mounted in a solar/wind radiation shield.

Precipitation sensors shall be capable of detection of any type of
precipitation via infrared optical technelogy.

Wind speed/director sensors shall indicate a full range of direction and a
velocity range up to 20 mph.

Remote processors shall be located at each site and shall gather data from
<he various sensors for transmittal to the central processcr unit. The remote
crocesser shall be connected to all sensors with waterproof cable. It shall be
capable of stable operaticn within a2 temperature range of -20° tc 15€° F. A
lecckabls, weatherproof arnd vandal-prcof enclosure shall be provided to house the
remote processor. It shall be connected to the central processor unit via
teleghene line modem.

The existing central processer unit shall be capable of collecting and
handling data from multiple remote processors and shall be modified to accept
new data from the three sites to be installed under these items. It shall
contain sufficient internal storage to retain the system program and sensor
historical data.
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A cclor video display terminal (Compaq DeskPro 3865 or equal) and printer
shall be installed at the central monitor location. The terminal shall be
capable of mcdem connecticn to cther terminals both at the central monitor
locations and at other remote locations.

The entire system shall be 100% ccmpatible with the existing "SCAN" system
owned and operated by the City of Philadeiphia Division of Aviation at the
Internatioral Rirport and shall meet the requirements of "SCAN" System 16 EF as
manufactursd by Surface Systems Inc., St. Louis, MO., and the requirements cf
the FAA's Adviscry Circular #150/5220-12A.

CONSTRUCTICN METHODS

The roadway surface sensors shall be installed in the roadway flush with the
existing surface as indicated or the drawings or as directed by the Eagineer.
Sensors shall be sealed with an epcxy sealant and shall match the surTouncing
pavement in texture and color.

All other sensors, the remcte processor, and the central monitor shall =e
installed in accordance with the manufacturer's requirements.

At Locaticns 1 and 3, the remote processor units shall be placed in =xisting
guard doxes as shown on the sketches. The units shall be placed or shelves 2
minimum of five feet above the floor. Lockable steel security docrs shall be
ins=alled on each guard box entrance as part of this item.

The zentrzl menitor shall be lccated at the Department of Streets ighway
Garage, 4040 Whitaker Avenue. The precise location of the monitor wi<hin +he
facility shell be directed by the Zngireer at the time of installatizsn.

Pricr to installaticn, the Contracter shall submit drawings detziling the

proposed mounting locations of all sersors and remote processors for review. No
work shall be performed until authorized by the Engineer. -

METHOD OF MEASUREMENT

Location 1 shall include 2ll necessary remote sensors and precesscr Scr thas
site and the complste centrzl moniter.

Locations 2 and 2 shall include all necessary remote sensors and DTOCesSSCTS
.for each respective site only.

N,

3?
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Incliuded for

all lccations zhall be the satisfactory connection of power an
telephcne services fro

m nearby trunk lines to the detection egquipmen=.
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