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ABSTRACT

Successful implementation of both the FHWA Traffic Monitoring Guide and the SHRP
Long Term Pavement Performance traffic monitoring effort depended upon reliable, durable, and
economically feasible axle sensors, and the creation of efficient, cost-effective, and technically
sound procedures for installing the Automatic Vehicle Classification System. TTI successfully
developed a procedure to install Automatic Vehicle Classification sites in the most cost-efficient
and expeditious manner possible, while still meeting all of the criteria specified by Texas
Department of Transportation. The total number of lanes installed since the inception of this

study is 1999. The sites installed had two and more lanes, and are located throughout Texas.
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INTRODUCTION

The Federal Highway Administration (FHWA) issued the Traffic Monitoring Guide (TM
Guide) in 1985. The TM Guide, as well as the traffic data collection portion of the Long Term
Pavement Performance (LTPP) monitoring effort within the Strategic Highway Research Program
(SHRP), require the use of Automatic Vehicle Classification (AVC) for their implementation. The
vehicle types specified in both the TM Guide and the SHRP LTPP traffic data requirements can
only be identified using axle sensors. Axle sensors that were available prior to this project
inception were either inappropriate or too costly to use for this application.

Current conventional traffic data collection practice includes only one proven axle detector
technology - pneumatic tubes. Unfortunately, pneumatic tubes are inappropriate in many
situations. For example, the electronic data collection equipment used with these devices must
be located at the edge of the lane in which the pneumatic tubes are installed. Therefore, it is not
feasible to use this type of detector at many multilane sites. In addition, pneumatic tubes are not
durable under high speed and/or high volume conditions. They are also very conspicuous and
subject to vandalism.

Several other axle sensor technologies are now available that could be used in either
permanent or temporary modes in place of pneumatic tubes. These potential axle sensor
technologies include both permanent and temporary devices that incorporate either piezoelectric
(piezo) cable, piezo film, fiber optic cable, or triboelectric cable. These technologies were

evaluated under Research Study 2038, entitled "Evaluation of Alternative Axle Sensor



Technologies" [1]. The study concluded that the successful implementation of both the FHWA
Traffic Monitoring Guide and the SHRP Long Term Pavement Performance traffic monitoring
effort depended upon reliable, durable, and economically feasible axle sensors, and that the
success of this traffic monitoring effort relied on efficient, cost-effective, and technically sound

procedures for installing these devices.

PURPOSE AND SCOPE

The overall objective of this contract was to produce well-defined installation and
maintenance procedures and to deploy permanent axle sensors for use in AVC. The strategies
and steps used to accomplish the production of a procedure and the installation of the sensors are

shown below:

. prepare specifications for installation and acquisition of materials and contractor
services;

. acquire contractor services for the installation of sensors;

. select sites in cooperation with the Texas Department of Transportation’s

(TxDOT) personnel;

. acquire traffic control plans from the contractor for the selected sites;
. locate and prepare sites prior to installation;

. install sensors and related hardware;

. test sensors;

. clean-up site.



SPECIFICATIONS FOR INSTALLATION, MATERIALS, AND SERVICES

TTI prepared an experimental design procedure that was used to determine the logistical
and operational parameters characteristic to the installation of axle sensors. Various factors were
considered in developing this experimental procedure. The factors included: the functional
classification of possible site locations, whether the locations were rural or urban, traffic volumes
at the location, and results of Research Study 2038, entitled "Evaluation of Alternative Axle
Sensor Technologies.” This study evaluated different types of axle sensor technologies using
in-place testing. TTI also met with TxDOT’s staff to discuss topics that could influence the
experimental design and to ensure that all pertinent factors were considered in the development
of the design procedure. The design procedure was then used to develop specifications for the
acquisition of contractor services for the installation of AVC sites.

The specifications included materials and equipment to be used in the installation process.
Materials specifications were developed using the results of Research Study 2038 and guidelines
provided by TxDOT. AtoChem, the manufacturer of the piezo film axle sensor, also contributed
information for determining reliable and cost-effective materials and methods for the installation
of their sensors.

Contractor Services Acquisition

The Texas A&M University Purchasing Department acquired contractor services for the
installation of the AVC sites. The contractor services were acquired for one year periods, so the

following procedures were followed on an annual basis throughout the contract. A request for



competitive sealed bid proposals was developed using the previously determined specifications.
The contractor was required to furnish all materials, labor, equipment, storage facilities, and
supplies as required to initiate, facilitate, manage, and complete the AVC sites installation project
on a timely and efficient basis. This included the required engineering, planning, coordination,
traffic control, and supervisory services.

The Texas A&M University Purchasing Department pre-approved eight to ten contractors
each year of the project, then contacted them to determine their interest in participating in the
project. All of the pre-approved contractors had been utilized by TTI or TxDOT in the past for

similar work. The proposals were evaluated and a contractor was selected.

Site Selection

There are various types of classification sites located throughout the State of Texas.
TxDOT staff determined which of these sites would be selected for permanent axle sensor
installation under the auspices of this project. The site selection process took into account both
the needs of the installation design procedure and the site definitions provided in both the FHWA
Traffic Monitoring and SHRP LTPP programs. One installation design procedure consideration
used in site selection was that the site be relatively flat with little to no rutting or pavement wear,
because the permanent piezo film axle sensor comes in a rigid aluminum channel. Both rural

and urban locations were chosen for sites.



Traffic Control Plans

The contractor provided traffic control during AVC site installation, except for sites in
heavily travelled urban areas or in other complex situations where a separate traffic control
subcontractor was hired. The installation contractor was required to submit a site specific Traffic
Control Plan (TCP) for every site installed. This required a trip to each site prior to installation
to preview the site and prepare the TCP. The contractor’s Professional Engineer was responsible
for this effort. He was also responsible for submitting a set of typical traffic control drawings
for two, four, six, eight and ten-lane sites. All TCP drawings were submitted to TxDOT for

approval.

Site Preparation Prior to Installation

After site selection, each AVC site was marked by TxDOT personnel. On the day of
installation, the contractor crew and the TTI inspector met at the site to be installed. The
contractor crew chalk traced the pavement for loop, axle sensor, and lead-in wire and cable runs.
The detailed procedure for chalk tracing the site included the following steps:

1. Trace the sensor channel and other cuts starting at the outside edge of the lane

(right wheel path). Make sure channel is perpendicular to traffic.
2. Mark all saw cuts with a chalk line.
3. Mark the lead-in cable slot with a chalk line starting at the center of the channel

end closest to the control box location and ending at the edge of pavement.



4. Spray all chalk lines with a clear coating (clear lacquer) to prevent chalk from

being blown or washed away.

Sensor Installation

Specific installation procedures were followed for the installation of both piezo-film axle
sensors (ROADTRAX Series P Traffic Sensors) and inductive loop detectors. These procedures
are described in detail below.

Piezo-Film Axle Sensors

Each axle sensor consists of a one-inch square cross-section aluminum U-shaped channel
that contains the piezo-film strip surrounded by an elastomer. The sensor is approximately six
feet (75 inches) in length and comes with 100 feet of coaxial cable. The sensor is installed in
the road with the top part (rubber) positioned 1/8 inch (plus or minus 1/16 inch) below the
pavement surface in the right wheel path. In order to accomplish this, a channel is cut in the
pavement using a “plunge saw" (ganged saw blades) to cut the slot. The measurements for the
channel are 1.8 inches + 0.10 inches in width, 1.6 inches (minimum) in depth, and 77 inches in
length. This channel must be perpendicular to traffic. Epoxy grout (the pourable mixture of
resin plus hardener) is poured into the excavated sensor slot. The sensor is immediately pushed
gently downward into the epoxy grout before curing begins, extruding the epoxy from each of
the four sides. The excess epoxy grout is troweled to a smooth surface surrounding the sensor.
Under no circumstances should the sensor be bent to conform to the pavement cross-section. No

other material besides epoxy should be used to backfill the sensor slot. A slot is cut from the



end of the channel to the edge of the road for one lead-in cable. No more than one cable is be

placed in each slot. Adequate epoxy cure time must be observed before allowing traffic to pass

over the installed sensor.

The following is a step-by-step description of the axle sensor installation procedure.

1.

Trace the channel starting at the outside edge of the lane (right wheel path). Make
sure channel is perpendicular to traffic.

Mark the channel with a chalk line to indicate the saw cuts.

Mark the lead-in cable slot with a chalk line starting at the center of the channel end
closest to the control box location and ending at the edge of pavement.

Spray all chalk lines with a clear coating (clear lacquer) to prevent chalk from being
blown away.

Make 1/4-inch width saw cuts such as inductance loops and sensor cable slot. The
sensor cable slot must be cut prior to installing the sensor.

For the sensor channel, cut the pavement with a concrete "plunge saw" to a depth of
1.6 inches minimum and a width of 1.8 inches + 0.10 inches with the ganged saw
blades. The cable slot will have been pre-cut to 1/4 inch wide and one inch deep.
THE SENSOR SLOT PROCEDURE SHALL NOT USE A JACK HAMMER.
Use air compressor to blow all dust, water, and debris from the channel.

The TTI Inspector records the sensor serial number and tests it using a rubber mallet
before it is placed in the pavement slot. The sensor is supported along its full length,
then struck twice with the rubber mallet. The resulting signal is then recorded on a

strip chart recorder.



9. Following testing and approval by the TTI Inspector, the contractor covers the entire
length of the sensor along the top with duct tape.

10. Mix the epoxy' and hardener until a uniform color is obtained and then pour into the
prepared sensor channel. Position sensor in channel by applying downward force to
sink the sensor into the poured epoxy grout. The sensor is to be positioned 1/8 inch
(+ 1/16 inch) below the road surface in the right wheel path. The sensor should not
rest on the bottom or the sides of the channel. An aluminum jig may be used to
maintain this position as desired. Smooth the epoxy using a trowel, and discard any
€XCESS EPOXY.

11. Place cable into pre-cut slot and seat with a blunt tool, then seal with 3M loop
sealant.?

12. When epoxy has hardened, the duct tape is removed and (optional) jig tabs are
broken off.

13. Add three or more layers of scale tape (e.g. Polyguard) to build up sensor to match
pavement level. Each strip of tape is two inches wide, except the final (top) layer
which is four inches wide.

14. When lane is reopened to traffic, the TTI Inspector uses a strip chart recorder to test
the sensor. One contractor truck pulling a trailer should be made available for

driving across the sensor.

! E-Bond Epoxies, Inc. P.O. Box 23069, 501 NE 33rd St., Fort Lauderdale, FL 33307

% Consolidated Traffic Controls, Inc., P.O. Box 3461, Arlington, TX 76010-3461



Inductive Loop Detectors

The following is a step-by-step description of the inductive loop detectors installation

procedure.

L.

Wire colors by lane are: Lane 1: brown; Lane 2: red; Lane 3: orange; Lane 4:
yellow. Upstream (entry) loops use solid colors and downstream (exit) loops use a
white stripe with the same colors stated above. For example, the lane 1 entry loop
uses a solid brown, and the exit loop uses a brown/white stripe.

Loop dimensions should be 6 feet by 8 feet with the 8-foot dimension being parallel
to the centerline of the roadway. The loops should be centered in the lane with a
minimum distance of 5 feet between adjacent loops. For narrow roadways where the
5-foot minimum cannot be maintained when the loop is centered in the lane, the 6-
foot width should be reduced.

Lateral tolerances for saw cuts on the loops should be a maximum of + 1/2 inch
from the center of the chalk line. The TTI Inspector will inspect the chalk lines and
saw cuts to insure adherence to these tolerances.

Each saw cut should be a minimum of one inch in depth to insure adequate cover
over loop wires by 3M loop sealant. Wires should be pushed downward (seated)
with a blunt object so as to keep them in the bottom of the cuts.

Begin marking and cutting lanes farthest from the cabinet. For a two-lane roadway,
begin in lane 2. Make all saw cuts, run all wires within that lane, and seal all cuts
before moving on to lane 1. The process is similar for a four-lane roadway which

uses two cabinets -- begin with lane 2. For a four-lane roadway with only one



cabinet, do lanes 3 and 4 simultaneously, then do lanes 1 and 2 simultaneously.
Procedure for installing wire in each loop: for each lane, begin 15 feet beyond the
cabinet (point X on Figure 1 of Appendix section #P0991/02) rolling wire off the
spool. As one person walks along the saw cuts with the spool, another follows
behind to secure the wires in the cuts. This following person carefully seats each
wire in the cuts using a blunt object so as not to cut the insulation on the wiring.
From point X, proceed to point Y, then A to B to C to D and back to A in that
order. This forms one complete counterclockwise turn of wire. Complete two more
turns, returning then to point Y and to point X. Repeat the process for other loops.
Seal each loop with 3M loop sealant. Hold a slight downward pressure against the
wires in the loops by the tube nozzle as sealant is applied, encapsulating the wires.
Fill the saw cuts completely so that sealant is flush with (but not above) the roadway
surface. Smooth top surface of sealant.

Once all wires from all loops and piezoelectric sensors have been installed and
sealed, they should be cut to the same length and taped together for pulling through
the conduit to the cabinet. After all wires have been pulled into the cabinet, they
should be cut so as to allow a minimum of 4 feet extending into the cabinet.

At the edge of the roadway, saw cuts should be deep enough so that all wiring has
a minimum of one inch cover for protection. The TTI Inspector judges the adequacy
of this depth. Once wires are pulled through the conduit, a polyurethane foam plug
and loop sealant are applied at the interface between the pavement edge and end of

the conduit to encapsulate the wires and waterproof this area as much as possible.

10



Cabinet Installation

The specification for the detector (control) cabinet installation provides details on both

the entrenchment scheme and the concrete foundation. The detailed process of installation is

described as follows:

1.

All cabinet foundations are located by one of the following criteria:

a. installed as marked by TxDOT stake near right-of-way (ROW), or

b. if not marked, at 30 feet from travel lane to nearest edge of slab, or

c. as far as possible from edge of roadway but not outside ROW, or

d. in some special circumstances, as approved by TTI Inspector who has contacted
the local TxDOT District office for approval. Such change should be recorded as a
Field Change that is initialed by both the TTI Inspector and the Contractor’s
Foreman.

Pouring of foundations should be done immediately upon arrival at each job site to
allow time for the concrete to cure while the remainder of the work at the site is
being completed. All concrete require a cure time of a minimum of 24 hours before
installing the cabinet. This cure time will be longer when the ambient temperature
drops below 50° Fahrenheit (F) at night.

All concrete slabs should be poured using standard sacked cement containing pea
gravel to one-inch size rock combined with sand and portland cement to attain 3,000

psi test in 28 days.

4. Reinforcing steel of 3/8 inch diameter is placed in the wet cement, so as not to touch

11



the ground.

The trench should be dug its entire length to minimum dimensions of 6 inches wide
by 18 inches deep.

All conduit should be two-inch diameter schedule 40 (gray) PVC pipe. Pipe may
have either preformed joint end or straight end. If straight, pipe connectors are used.
All connections should be glued with PVC cement.

The conduit proximal to the road is sealed with a polyurethane foam plug and loop
sealant. The conduit distal end penetrates the slab using a PVC cemented long radius
"ell" and terminated such that the terminal pipe rests 4 inches above the finished slab
surface.

The location of the concrete slab, the ground excavation for the slab, and the slab
form placement are verified by the TTI Inspector. The front of the slab will be
located at the position of the TxDOT stake or as indicated by the TTI Inspector.
The slab should generally be positioned so that the back of the cabinet is facing
toward the roadway with the two-foot dimension of the slab parallel with the
roadway. In no case should the foundation be built partially or completely on earth
fill without the approval of the TTI Inspector. Placing the foundation on a slope
requires excavation of the high side so that the opposite side of the foundation is at
existing/natural ground level. Whether on flat or sloping terrain, the 4 inch by 4 inch
beam (footer) along the bottom of the foundation should be below the existing
ground level around its entire perimeter. A 2-inch by 4-inch timber form is laid out

so that the 4-inch (nominal) dimension is vertical, forming a slab of this thickness

12



10.

11.

12.

13.

above the excavated flat ground and will measure two feet by three feet in the
horizontal plane. The excavation should be flat from front to back and side to side.
The beam will extend below the bottom of the slab level four inches to provide
stability.

The anchor bolt weldment and 3/8 inch reinforcing steel will be installed. The bolt-
weldment is positioned such that it will be seven inches behind the front edge of the
form and centered from side to side within the form. The weldment is elevated to
provide 2 1/2 inches of threads above the finished concrete slab. The bolt threads
should be protected with duct tape during pouring of cement.

The quantity of cement should be 4 to 5§ bags per slab. The two-inch by four-inch
forms are filled to the top, finished smooth, and allowed to remain undisturbed for
10 to 15 minutes, then curb troweled.

Mix the water to form cement in the proportions provided for by the manufacturer,
usually printed on the bag. This water/cement ratio is usually four quarts of water
per bag of cement. Only the TTI Inspector can approve additional water, and he will
stipulate how much additional water will be allowed in one-quart increments. If too
much water is added for a given amount of cement, add more bag mix to attain the
correct consistency. Do not pour off water from the top of the cement-water
mixture. More cement must be added to correct the consistency.

The TTI Inspector inspects the slab and approves the installation of the cabinet when
sufficient concrete cure time has elapsed. Begin installation of cabinet components.

Bolt the aluminum base to the slab. Insert the threaded end of the pipe into the base

13



and tighten until snug. Bolt the collar to the bottom of the cabinet. Install the
cabinet with collar assembly onto the pipe, making sure it is aligned with the
roadway and that it is level. Tighten set bolts to the pipe to secure the cabinet in this

position.

Sensor Testing

Prior to installation the axle sensors were tested with an oscilloscope and a capacitance
meter. After the installation was completed, the axle sensors were tested to ensure that they were
not damaged during the installation process. The Inductive loop wire was similarly tested for

continuity using an ohmmeter or a continuity tester.

Site Clean-up

After completion of the installation and prior to the contractor’s crew departing each site,

the crew removed all accumulation of waste materials and rubbish caused by the work under this

contract. The TTI Inspector ensured that each site was left in a clean and neat condition.

14



RESULTS

Specifications and installation procedures were developed to install and verify AVC
systems at various sites throughout the State of Texas. A critical path method was used to
determine the time-optimal sequence of tasks needed to be accomplished. This method was used
to minimize both the installation time and possible delays caused by lane closure during the
installation process. Once the specifications, installation procedures, and pre-designated sites

were determined, a site installation schedule was established.

Site Installation Schedule

The site installation schedule was based on environmental conditions. The epoxy used
during sensor installation is a self leveling epoxy grout, which has a pourable consistency when
the product temperature is 70° F or higher. Lower temperatures thicken the product substantially
resulting in much slower cure and set times. Longer required cure and set times dictate longer
lane closure times. This temperature dictated time requirement was significant. For example,
when the ambient air temperatures fell below 70° F, the epoxy set time took as much as 2 hours.
However, when the temperature was 80° F and above, the set and cure time was 30 minutes.
Under the higher temperatures and normal conditions, it took 2 hours to install a 2-lane site. At
lower temperatures, installations were still possible, but required a longer time period. When
temperature was below 60° F a wooden box 7 feet (ft) x 1.5 ft x 1.5 ft equipped with 8 high-

wattage bulbs was used to heat the pavement and decrease the epoxy setting time. Therefore,

15



it was preferable that a site be installed when the temperature is above 70° F, and the site

installation schedule reflected this factor.

Repairs

After the first set of sites were installed, some sites were reported to have malfunctions.
Each site that was reported as not functioning was investigated to determine the cause of
malfunction. After investigation, all of the sites that were reported as malfunctioning fell into
three categories: damage to axle sensors, damage to cabinets, and axle sensor failure. Each of
these malfunctions is discussed below in detail.
Damage to axle sensors

When the first set of sites were installed, axle sensors were installed with 1/8 inch of
polyurethane protruding. In the Panhandle and North Texas areas, it was discovered that snow
plows had damaged some of these axle sensors during snow removal operations. To solve this
problem the installation procedure was modified so that axle sensors are installed flush (or as
flush as rutting allows) with the pavement surface.

Damage to cabinets

It was discovered that some cabinets were hit by mowers during mowing operation, or
by vehicles that had lost control and left the traveled way. Damage to cabinets caused the loop
wire and axle sensor cable to be severed at the base of the cabinet. Because splicing was not
allowed within 60 feet of the edge of the road and cabinets were located about 30 feet from the

edge of the road, these sites had to be reinstalled.

16



Axle sensor failure

It was also discovered that a few of the axle sensors had problems that were attributed

to the manufacturing process.

« In some of the first axle sensors, the Polyurethane containing the piezo film element
was not glued properly to the aluminum channel. This caused the breakage of the
piezo film, and therefore the failure of the axle sensor.

«  Water penetration caused a short-circuit in a few of the sensors. A new version of
the sensor with better water-proofing was issued.

s  After a new version of the sensor was manufactured and after few installations, it
was discovered that some of the installed sensors were failing because the piezo film
used to make them was too brittle. This caused either an intermittent short or open-

circuit rendering the axle sensor inoperable.

TTI worked closely with Atochem, the manufacturer of the piezo film axle sensors, to
remedy all problems that occurred during this process. All these problems were fixed and a final
version of the sensor (called Rev. D) was manufactured by AtoChem. All subsequently installed

sites have Rev. D axle sensors.

A table detailing the number and location by district of sites that were installed during
the project is found below. The table also enumerates the number of sites in each district that

required repair.

17



Number of Lanes Installed and Repaired

District 1988~1989 1989~-1990 1990-1991 1991-1392
New Repailr New Repalr New New Repalir New Repair u
Lanes Lanes Lanes Lanes Lanes
12 30 42 3
42 42 "
12 46 58
29 a8
23 81 149 5
16 101 117 4
7 8 120 6
8 16 50 66
9 16 69 85
10 16 102 2 118 2 "
11 14 212 7 226 7 l
13 12 4 6 16 6
14 12 12
ﬂ 15 42 80 17 122 17
ﬂ 16 12 12
17 22 78 1 100 1
“ 18 45 1 2 1 46 7
" 19 68 68
ll 20 6 178 2 38 223 2
21 14 108 7 122 7
23 8 52 60
24 28 23 51
25 16 30 46
Annual 421 577 16 441 46 560 1999 62
Total

18




CONCLUSIONS

A procedure was developed to successfully install Automatic Vehicle Classification sites
in the most cost-efficient and expeditious manner possible, while still meeting all of the criteria
specified by TxDOT. The total number of lanes installed since the inception of this study is

1999. The sites installed had two and more lanes, and are located throughout Texas.
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APPENDIX

Specifications for the Installation of

Automatic Vehicle Classification Sites
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PROCESS SPECIFICATION
INSTALLATION PROCEDURE
ROADTRAX SERIES P TRAFFIC SENSORS

introduction

Each sensor consists of a one-inch square cross-section aluminum U-shaped channel that
contains the piezo-film strip surrounded by an elastomer. The sensor is approximately six feet
{76 inches) in length and comes with 100 feet of coexial cable.

The sensor shall ba installed in tha road with the top part {rubber} positionad 1/8 inch (plus
or minus 1/16 inch) below the pavement surface in the right whaesl path. In order to
accomplish this, a channel is cut in the pavemant using & "plunge saw” (ganged saw blades)
to cut the slot. The measurements for the channel are 1.85 inches 4+ 0.10 inches in width,
1.625 inches {minimum) in depth, and 77 inches in length. This channe!l shall be
perpendicular to traffic. Epoxy grout {the pourable mixture of resin plus hardaner) is poured
into the excavated sensor slot. The sensor is immediately pushed gently downward into the
epoxy grout before curing begins, extruding the epoxy from each of the four sides. The
excess spoxy grout is trowsled to a8 smooth surface surrounding the sensor. The sensar shall
not be bent 1o conform to the pavement cross-section. No other material besides epoxy shall
be used to backfill the sensor slot. A siot is cut from the end of the channel to the edge of
the road for one lead-in cable, No more than one c¢able shall be placed in sach slot. Adequate
epoxy cure time shall be observed before allowing traffic to pass over the installed sensor.

instaliation Procedure
The following is a8 step-by-step description of the instaliation procedure.

1. Trace the channel starting at the outside edge of the lane {right wheel path). Make
sure channel is perpendicular to traffic.

2. Mark the channel with a chalk line to indicats the saw cuts. See Figure 1.

3. Mark the lead-in cable slot with a chalk line starting at the center of the channel end
closest to the control box location and ending at the edge of pavement,

4, Spray all chalk lines with a clear coating {(clear lacquer) to prevent chatk from being
blown away.

5. Make 1/4-inch width saw cuts such as inductance loops and sensor cable slot. The

sensor cable siot must b cut prior to installing the sensor.

6. For the sensor channal, cut the pavemant with a concrete “plunge saw" 1o a depth of
1.625 inches minimum and width 1.85 inches t 0.10 inches with the ganged saw
blades. See Figure 2. The cable siot will have been pre-cut to 1/4 inch wide and ong
inch deep. See Figure 1. THE SENSOR SLOT PROCEDURE SHALL NOT USE A JACK
HAMMER.

7. Lise air compressor to blow &l dust, water, and debris from the channel.

SENSOR CHANNEL CHALK LINES

mt g gy
CABLE SLCT

CHALK LINE

GANGED
SAW BLADES

CHALK SUICE LINES
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10.

11.

12.

13.

14,

The TxDOT Inspector shall racord the sensor serial number and test it using a rubber
mallet before it is placed in the pavement slot. The sensor shall be supported atong
its full length, then struck twice with the rubber mallet. The resulting signal will be
recorded on a strip chart recorder,

Following testing and approval by the TxDOT inspector, the contractor shall cover the
entire length of the sensor along the top with duct tape.

Mix the epoxy' and hardener until a uniform color is obtained and then pour into the
prapared sensor channel. Ses Figure 3. Position sensor in channel by applying
downward force to sink the sensor into the poured epoxy grout. The sensor shall be
positionsd 1/8 inch (4 1/16 inch) below the road surface in the right whee! path. The
sensor shall not rest on the bottom or the sides of the channel. An aluminum jig may
be used to maintain this position as desired. Smooth the epoxy using a trowel, and
discard any excess epoxy. See Figure 4.

Place cable into pre-cut slot and seat with a blunt tool, then seal with loop sealant.?
See Figure 5.

When spoxy has hardened, the duct tape is removed and (optional} jig tabs are broken
off.

Add three or more layers of scale tape (e.g. Poiyguard) to build up sensor to match
pavement fevel. Each strip of tape is two inches wide except the final (top) laver
which is four inches wide.

When lane is reopened to traffic, the TxDOT Inspector uses a strip chart recorder to
test the sensor. One contractor truck pulling a trailer shall be made available for
driving across the sensor.

' E-Bond Epoxies, inc. P.O, Box 23068, 501 NE 33rd St., Fort Lauderdale, FL 33307
? Consoclidated Traffic Controis, Inc., P.Q. Box 3481, Aslington, TX 76010-3461

E-BOND EPOXY

SLOT CUT BY
"GANGED SAW

FIGURE 3

EDGE LINE
!

R
LANE LINE Jig

(OPTIONAL)

FIBURE §
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PROCESS SPECIFICATION
INSTALLATION PROCEDURE
INDUCTIVE LOOP DETECTORS

Wire colors by lane are: Lane 1: brown; Lane 2: red: Lane 3: orange; Lane 4: yellow.
Upstream (entry} loops use solid colors and downstream (exit) toops use a white stripe
with the same colors stated sbove. For exemple, the jane 1 entry loop uses a solid
brown and the exit loop usas a brown/whits stripe.

Loop dimensions shall be 6-feet by 8-feet with the 8 foot dimension being parallel to
the centerline of the roadway. The loops shall be centered in the lane with a minimum
distance of 5 fest between adjacent loops. For narrow roadways where the 5-foot
minimum cannot be maintained when the loop is centered in the lane, the 6-toot width
shall be reduced.

The saw cuts for a two-lans and one side of a four-lane installation shall be as shown
by Figures 1 and 2. Lateral tolerances for saw cuts on the loops shall be a maximum
of + 1/2 inch from the center of the chalk line. The TxDOT inspector will inspect the
chalk lines and saw cuts to insure adherence to thess tolerances.

Each saw cut shall be a minimum of one inch in depth t0 insure adequate cover over
loop wires by 3M loop sealant. Wires shali be pushed downward {geated) with a blunt
object so as to keep them in the bottom of the cuts.

Begin marking and cutting ianes in the lanels) farthest from the cabinet. For a two-
iane roadway, begin in lane 2. Make all saw cuts, run all wires within that fang, and
seal all cuts before moving on to lane 1. The process is similar for a four-lane rcadway
which uses two cabinets -- begin with lane 2. For a four-lane roadway with only one
cabinet, do lanes 3 and 4 simultaneously, then do lanes 1 and 2 simultanecusly.

Procedure for installing wira in each loop: for each lans, begin 15 fest beyond the
cabinet {point X on Figure 1) rolling wire off the spool. As one parson walks along the
saw cuts with the spool, another follows behind to secure the wires in the cuts. This
tollowing person shall carefully seat sach wire in the cuts using a blunt object so as
not to cut the insulation on the wiring. From point X, proceed to point Y, then A 1o
8 to C to D and back to A in that order. This forms one complete counterclockwise
turn of wire., Complete two more turns, raturning then to point Y and to point X.
Repeat the process for other loops et tha appropriate time.

Seal ach loop with 3M loop sealant. Hold a slight downward pressure against the
wires in the loops by the tube nozzle as sealant is applied, encapsulating the wires.
Fill the saw cuts completely so that sealant is flush with {but not above) the roadway
surface. Smooth top surface of sealant.

Once all wires from all loops and piszoelectric sensors have been installed and sealed,
they should be cut to the same length and taped together for pulling through the
conduit to the cabinet. After all wires hava been puiled into the cabinet, they should
be cut so as to allow a minimum of 4 teet extending into the cabinet.

At the edge of the roadway, saw cuts shall be deep enough so that all wiring has a
minimum of one inch cover for protection. The TxDOT inspector shall judge the
adequacy of this depth. Once wites ara pulied through the conduit, a polyurethane
foam plug and loop sealant shall be applied at the interface between the pavement

edge and end of the conduit to encapsulate the wires and waterproof this area as
much as possible.
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PROCESS SPECIFICATION
Traffic Control

Safety is the primary concern when working on the roadway. If either the TxDOT
Inspector or the Contractor’'s Foreman feels that a situation is unduly hazardous, then
the work shall cease until a suitable improvement is found.

The contractor shall provide traffic control devices which are in good working order
and shall apply them in a manner which is consistent with the Texas Manual on
Uniform Tratfic Control Devices, (TMUTCD} appropriate Barricade and Construction
Standards. or other documents appropriate to this work. It at any time traffic control
devices bacome ineffective, they shall inmediately be repiaced or otherwise corrected
as needed. This includes warning signs which are blown over by the wind or by trucks
passing near them. If the Contractor’s Foraman or any of his crew, or a traffic control
contractor if one is employed, fail to correct a deficiency as soon as it is made known,
the TxDOT Inspector shall shut the job down immediately and the irresponsible
personnel shall be subject to termination.

Typical drawings for two and four-lane traffic control are attached from the Jexas
Maoual on Uniform Tratfic Control Devices. These are Figures 4, 5, and 6. NQTE:
These are gxamples only and should not necessarily be construed as appropriate for
direct application to a field situation. It is the responsibility of the contractor to
instruct his field personnel regarding changes which occur in the TMUTCD. The
Centractor's Foreman shail be qualified to design and install a complete traffic control

plan based on both formal training and substantial field experience in installing traffic
control.

No work shall be done on the roadway without proper tratfic control. For this type
work, 28-inch traffic cones, 48-inch by 48-inch black on orange warning signs,
flaggers, arrow board(s), and other appropriate devices prescribed by the TMUTCD
shall be provided. Ail contractor personnel shall wear an approved orange vest and
orange baseball cap, The only exception to the orange cap is an approved (American
National Standards Institute, ANSI Z89.1 Class A,B,C) hard hat. The vests and head
gear shall be kept reasonably clean so as to maintain their color and appearance.
Vests shall remain fastened at all times to provide the appropriate appearance and
conspicuity. The contractor shall provide replacement safety gear to meet this
requirement or as directed by TxDOT.

Lane closures shall generally begin by installing the first upstream warning sign and
proceeding toward the downstream end of the project, The vehicle used to place
traffic control devices on the roadway shall have an arrow board attached and flashing
so as to be in full view of approaching motorists. The installation of traffic control is
often the most hazardous aspect of a lane closure, so the contractor should use even
greater precautions for protection of work force personnel and the motoring public.

The Contractor’s Foreman and the person(s) he leaves in charge when he is away from
the job site shall be both formally trained in traffic control and have demonstrated
through field experience the capability of installing and maintaining adequate traffic
control. The formal training requirement shall be met through successtul completion
of a short course such as "Safe Handling of Traffic in Construction and Maintenance
Areas." taught by the Texas Engineering Extension Service. The contractor shall
identify the person in charge of traffic control before beginning work. This person shall
be responsible for insuring that flaggers are properly trained regarding flagging
pracedures contained in the TMUTCD.

For two-lane roadway installations and repairs, flaggers shall be in place on the
roadway before the lane closure begins. One flagger shall be maintained on a
cantinuous basis for each direction for the duration of the lane closures. Each flagger
shall be relieved after a maximum of two hours.

Ali contractor vehicles shall be parked complstely off the roadway or behind a propsr
lane closure. These vehicles shall all be parked on the same sidg of the roadway.

Entry and exit from the traffic stream within the workzone shall be done with extreme
caution.

The TxDOT inspector and Contractor Foreman shall discuss any obvious deviations
from the Contractor (P.E.)-provided traffic control plan/s and/or anyfali obviously
"unsafe” behaviors/practices and effect corrective action/s. TX DOT officials may
interveng in specific situations to "stop the work" or "stop the (allegedly} improper
procedure/practice” and may even “dictate the specific remedy™.

TRAFFIC CONTROL
INSTRUCTIONS

and PROCEDURES

REV. A PROCESS SPECIFICATION

St #DNOG1 /09

SHEET 1 of 4



FIGURE 4

© NOTES

1

Flashing warning lights andior
flags may be used to call atten-
tion to the sdvance warmng signs,

. All distances und spacings shown

are approxmate.

The word AHEAD muy he
suhatituted for the actual din.
tances on the advance warming
sgns where applhicable.

The word UTILITY wmay be
substituted for ROAD in all vigms
where apphicable.

Appropriate advisory spreed sign
may be ased in cnyunction with
WAFTHRZ ST,

Pouted X
Speed or Min,
85% Speed { Distance
IMPH! tieet!

30 o dess Ho
35 120
40 160
45 240
50 320

END
ROAD WORK

55 00 /‘ b,

END

ROAD WORK

KEY:
¥ Fiagger
s Channshizing dewices

Yypicol Applicetion-=Minor Operotion on 2-lene
foadwaoy Where One Lana is Cloted and
Flagging is Provided,

TRAFFIC CONTROL
INSTRUCTIONS

and PROCEDURES

Rev A\

PROCESS SPECIFICATION

#P0991/03




Y

WORK h
AHEAD
END
NOTES: " ROAD WORK
I Flashig warning lights andfor oo -
flags may be used to call atten-
tion to the advance warning signs
and/or equipment. e or truck
2. All distances and spacings shown L with orange flags or
Are 4pproximate. o

warning lights.

3. The word UTILITY may be sube M
stituted for ROAD w ali signs %
where applicable. — FORM
4 Taper Formula: . ONE
L=SxW for speeds of 45 or
mote, LINE
L=ws: | LEFT
80 for speeds of 40 or less. 1

*The FORM ONE LINE
N s be seseth Rilbrnng
the LANE CLASED sum

ol boervee, the appesanate

spacansgt between  segns

st b masmtavoed

5 The muxsimum spacing between
channelizing devices n u taper
should he approximately equal in
feet to the speed hmn,

£ One or more faggers to be used
where traffic, roud vondations, or

terriun warrant ther use.

(AS NEEDED}

END
ROAD WORK
KEY. !
® 8 Channelizing devices !
w Flagger v
i
7 et 3 ‘
Spwnrel ase Min. 3
AR Spwetd | Distance :
(MPH deets H
W oe b e N

& 120

X 160

i 240

50 280

55 0

Typicai Applitation—Minor Operatien on Undivided 4-Lans Roodwoy Where
One ione is Closed.

TRAFFIC CONTROL
INSTRUCTIONS

and PROCEDURES

Rev. /A

EIETEEN

PROCESS SPECIFICATION

#P0991 /03




B
i
FORM| ¢ ; . END
&NE ROAD WORK
NE .
RIGHT
Truck or burrwcade with orange
Bocs o warnng lights
/‘M sign may be
used following the
—4 LANE CLOSED sign:
NOTES: howsver the X Min. Dis-
1. Taper Formula: ] ance between signs
L = S x W for speeds of 45 or must be mairtamned.

more.
L = WS8Y60 for spesds of 40

-

of less. S% |rorM|"*
2. Fiaggers to be used where ONE

traffic, roed conditions or

terrain warrant their use. LINE

3. See general notes on page
68-3.%

[ FPosted x |
Speed or Min.
85% Speed | Distance
(MPH) {feet)
30 or less £
k] 120
«© 160
45 240
50 220
55 500
END
ROAD WORK

KEY:
‘88 Channelinng devices
XX Where necessarv safe

speed to be deter.
mned at ite

o Flagger

Yypicol Application Minor—QOperation on
4-Lane Undivided Roadway Where Half

the Reodway is Closed

SQURCE:

TRAFFIC CONTROL
INSTRUCTIONS

and PROCEDURES

sS4

PROCESS SPECIFICATION

#P0991/03




PROCESS SPECIFICATION

T T P E
FOR

DETECTOR (CONTROL) CABINET
¢ ENTRENCHMENT SCHEME

® CONCRETE FOUNDATION

E. AMO§ ’:f,“fﬁ\;g':: -

re. A\ | PROCESS SPECIFICATION
B  #P0991/04 SHEELLer




PROCESS SPECIFICATION
INSTALLATION PROCEDURE
DETECTOR (CONTROL) CABINET

All cabinet foundations shall be iocated by one of the following criteria:

a) installed as marked by TxDOT stake near right-of-way (ROW), or

b} if not marked, at 30 feat from travel lane to nearest edge of siab, or

¢} as far as possible from edge of roadway but not outside ROW, or

d} in some special circumstances, as approved by TxDOT Inspector who has contacted the
local TxDOT District office for approval. Such change shall be recorded as a Field Change that
is initialed by both TxDOT Inspector and the Contractor's Foreman.

Pauring of foundations shali be done immediately upon arrival at each job site to allow time for
the concrets to cure while the remainder of the work at the site is being completed. Al
concrete shall cure for a3 minimum of 24 hours before installing the cabinet, and longer when
the ambient temperature drops below 50 degrees F at night.

All concrate slabs shall be poured using dard sacked ining pea gravel to ane-
inch size rock combined with sand and portland cement to attain 3,000 psi test in 28 days.

Reinforcing stesl shall be 3/8 inch diameter, placed in the wet cement $0 88 not 10 touch the
ground. Placement of the steel shall be according to Figures A and B.

The trench shall be dug its eatire iength to minimum dimensions of & inches wide by 18 inches
deep as indicated in Figurs A,

Adl conduit shall be two-inch diameter schedule 40 {gray) PVC pipe. Pipe may have either
preformed joint end or straight end. H straight, pipe connoctors shall be used. All connections
shall ba glued with PVC cement.

The conduit proximal to the road shall be sealed with a polyurethane foam plug and loop
sealant. The conduit distal end shall penstrate the slab using a PVC cemented long radius "ell”
and terminated such that the terminal pipe rests 4 inches above the finished stab surface,

The location of the concrete slab, the ground excavation for the siab, and the slab form
placement shall be varified by the TxDOT inspector. The front of the siab shall be located at
the position of the TxDOT stake or as indicated by the TxDOT inspector.

Tha siab shall generally be positionad so that the back of the cabinet is facing toward the
roadway with the two-faot dimansion of the siab parailel with the roadway. In no case shatl
the foundation be built partiafly or compietely on earth fill without the approvat of the TxDOT
Inspector. Piacing the foundation on a slope requires excavation of the high side o0 that the
opposite side of the dation is at existing/natural g d level. W er on flat or sloping
terrain, tha 4 inch by 4 inch beam (footer) along the bottom of the foundation shall be below
the existing ground fevel around its entire perimeter as shown in Figure 3. A 2-inch by 4-inch
timber form shall be laid out so that the 4-inch tnominal} dimension is vertical, forming a slab
of this thickness above the excavated fiat ground and will measure two feet by three feet in
the horizontal plane. The excavation shall be flat from front to back and side to side. The
beam will extend below the bottom of the slab level four inches as shown in Figures A, B, and
C to provide stability.

it

12.

13.

The anchor bolt weldment and 3/8 inch reinforcing stesl shall be installed as shown in Figure
B. The bolt weldment shall be positionad such that it will he saven inches behind the tront
edge of the form and centered from side to side within the form. The weldment shal be
elevated 10 provide 2 1/2 inches of threads above the finished concrete slab. The bolt threads
shall be protected with duct tape during pouring of cement.

The quantity of cement shall be 4 to 5 bags per stab. The two inch by four inch forms shall

be filled to the top, finished smooth, and allowed to remain undisturbed for 10 to 15 minutes,
then curb troweled,

The contractor shall mix tha water to form cement in the proportians provided for by the
manufacturer, ususlly printed on the bag. This water/cement ratio is usually four quarts of
water per bag of cement, Only the TxDOT Inspector can approve additional water and he wilt
stipulate how muych additional water will be allowed in one-quart increments. H 100 much
water is added for a given amount of cement, the contractor shall add more bag mix to attain

the correct consistency. He ghall not pour off water from the top of the cement-water mixture.
More cement must be added 1o correct the consistency.

Tha"l’.xDOT Inspector shall inspect the slab and approve the installation of the cabinet when
sufficient concrete cure time has elapsed. Begin installation of cabinst components. Bolt the
aluminum base to the slab. Insert the threaded end of the pips into the base and tighten until
snug. Bolt the collar to the bottom of the cabinet. install the cabinet with collar assembly
onto the pipe, making sure it is aligned with the roadway and that it is level. Tighten set bolts
10 the pipe to secure the cabinet in this position.

rev. A | PROCESS SPECIFICATION
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PROCESS SPECIFICATION

MIXING INSTRUCTI

FLEX LIQUID TH

Flexane 80
Liquid Urethane

PROCESS SPECIFICATION
SEEET 1 of !

#P0991/05
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MIXING INSTRUCTIONS
Flexane

Pour liquid Flexane resin and curing agent into plastic mixing container provided
in the shipping box. Stir the mixture vigorously for two minutes. Be sure to mix
along bottom and sides of can.

Wipe spatula clean; mix again for two additional minutes. Flexane is now ready to
use. Its cure time in moderate to high temperature ranges is 30 minutes (Flexane

80).

The sensor slot and pavement surface beside the sensor shall be clean, dry, and
free of debris. Approximately 3.5 pounds of Flexane is required for each lane if the
sensor is placed 1/8 inch below the pavement surface.

Upon sufficient curing of Flexane, cover with Polyguard, and the sensor is ready
for traffic and testing with a strip chart recorder.

ai

PROCESS SPECIFICATION
SHEET 2 of :
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PROCESS SPECIFICATI

2

MIXING INSTRUCTI

E-BOND EPOXY

| E-BOND EPOXIES, INC.
| P.O. Box 23069 501 N.E. 33 rd. Street
Ft. Lauderdale, F1. 33307

PRODUCTS (305) 566-6555 FAX: 305-566-6663

OF CHEMISTRY
AND RESEARCH

REV. A PROCESS SPECIFICATION
SHEET 1 of 2

Z | #P0991/06 c-19/n




MIXING INSTRUCTIONS
E-Bond Epoxy

The pavement slot for the piezoelectric sensor shall be prepared using a "plunge
saw" (ganged saw blade), cutting a slot which is 1.85 inches + 0.10 inches in width.
The slot shall be cut to the proper dimensions, be reasonably dry (no standing
water), and be completely free of loose debris.

Epoxy resin shall be prewarmed at least 30 minutes prior to time for its use. This
can be done by placing full unopened cans inside the Sullair compressor hood next
to the exhaust manifold.

Mix prewarmed resin making sure to keep mixing element deep in the resin to
avoid introducing air into the resin.

Slowly add the contents of the premeasured curing agent container, being careful
not to splash onto skin or into eyes. Contractor personnel who handle this mixture
shall wear gloves.

Continue to mix for 2 to 3 minutes so as to increase the temperature of the mix
and thus reduce the cure time. As the mix begins to thicken, the person doing the
mixing must immediately prepare to pour the mix. Note: For mixing in higher
ambient temperatures, less time is typically required while in colder temperatures
more time might be required.

The resin and curing agent are shipped in premeasured quantities for purposes
of mixing one can of curing agent per can of resin. Regardless of seasonal or other
impacts on cure time, the contractor shall not add additional curing agent without
prior approval from TTL

Pour mixture into prepared sensor slot for immediate placement of sensor as
described in Traffic Sensor Installation Procedure Specification PO991/01.

PROCESS SPECIFICATION
SHEET 2 of :Z
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ATOQ |—

ATOCHEM
elf aquitaine
Piezo-Fiim
Axle Sensors

PIEZOELECTRIC-FIL.M AXLE SENSORS

SOURCE:
ROADTRAX SERIES P - "REVISION D" ATOCHEM SENSORS INC.
P.O. BOX 789

RULE-OF-THUMB (USAGE): VALLEY FORGE, PA 18482

. PHONE (215) 666-3500
ONE SENSOR (INSTALLED) PER EACH LANE X FAX  (215) 666-3509
NUMBER OF LANES AT A GIVEN SITE. -
TYPICALLY

2 LANE SITE - (2) SENSORS TO BE INSTALLED
4 LANE SITE - (4) SENSORS TO BE INSTALLED } _
6 LANE SITE - (6) SENSORS TO BE INSTALLED #TMP-0981/AVCS 01 o4
8 LANE SITE - (8) SENSORS TO BE INSTALLED :




ROADTRAX SERIES P *DIMENSIONS
* TO BE ORDERED/SUPPLIED AS "REVISION D" PER PETER RADICE (ATOCHEM) 9/90

ROADTRAX SERIES P* - PRELIMINARY DATA SHEET
(KYNAR PIEZO FILM BASED IN-THE-ROAD AXLE COUNTER)

Output Uniformity

Output Level

Operating Temperature Range
Temperature Sensitivity
Adjacent Lane Sensitivity
Corrosion Resistance
Abrasion Resistance

Hardness

Cable

Connector

Hold Down Pin Material
Frame Material

Product Life

Mounting Requirements
Compression Limits (Installed)
Dimensions

**ATOCHEM reserves the right to change these specifications at any time without notice.

+ 25%

See Sheet 4 - Figure 1

-40to +80°C

0.5%/ ° C Typical

< 10% Full Scale

Excellent

< 90 (ASTM-D-1044 H-22 Wheel)
60 Durometer (Shore A)

RG-58 C/U (MIL-C-17F)

None Typ: Call with Requirements
ABS Plastic

Aluminum (6061)

2 year minimum

See SHEET 4 - FIGURE 2

500 psi

See SHEET 3

#TMP-+0991/AVCS-01

SHEET2 OF 4
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TO BE ORDERED/SUPPLIED AS "REVISION D“.  PER PETER RADICE (ATOCHEM) 9/90. #TM«P-OQQI/AVCS—OI

SHEET 3 OF 4




vOL1S

SERIES P TYPICAL OUTPUT SIGNAL

1.1

IN THE ROAD MEASUREMENTS
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no. |PTY. | DESCRIFTION/DLTAIL

MER PART NUMBLK,
J ONE(1)] POLE (ALUMINUM)
1 SQUARE BASE ASSY. 1 :;aéssa. 4in. PIA.X 30in.La6 | FELCO # PB-5100
. | MREAVED ONE 80 oMLY YADIECNE 26T &
, ALUMINUM ONEQ) | CAST Alum Inum BASE, N
2 aRen| 42in. SQuarEX LS| PELCO  PF PB-5300
/ ASSY. | wWMERL ACcess Poae. WISTANSS e b
/ oNew)| POLE ADAPTOR (ALUM.)
5 o on | Sup FUTTER HUB TY/E | PELCO # SE-3104
AssY. | for 4in. D4, POLE W/STAIMLESS Mhrust

SPUN ALUMINUM POLE

Alum. Pedestal Adaplor
for a 4.0in.0.D. pole

(® AMINUM POLE To BE SHIPPED N CAADBOARD
PROTECTIVE SLERE TD PROTECT FiriSH ArD THREADS

SQUARE BASE (CAST ALumMiNUM) To BE SUPALIED
COMAETE with ALWMINUM DOOR w| 5.8. SCREWE

(&) SPunRE BASE AND PEDESTHL BOTH TO BE SHIAED WiTH
STANLESS STEEL nEx. HOAD ScRews

POLES & BASES [ #me-oss1/aves-o

SUEET.20f3
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3M _BRAND DETECTOR LOOP SEALANT

Handy quart
cartrigges feature
a special nozzie to fill
sawcut from the bottom up, allowing
encapsulation of the loop wires.
Also available in 5-galion pails for
bulk pumping s ystems.

PURCHASING
SPECIFICATION

Purchase as 3M Brand
DETECTOR LOOP SEALANT

#62-5794-6320-9
SUPPLIED IN 1 QUART CARTRIDGE

RECOMMENDED SOURCE:

CONSOLIDATED TRAFFIC CONTROLS, INC.
P. 0. Box 3461

ARLINGTON, TX 76010-3461

(817) 265-3421

#TMP-0991/AVCS-03

(SHEST 1 = 3)




DETECTOR LOOP SEALANT

3 _BRAND DETECTOR LOOP SEALANT

steps to correctly prepare
the detactor locy for traffic.
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DETEGTOR LOOP SEALANT

=

———

3M BRAND DETECTOR LOOP SEALANT
3M I.D. NUMBER:

62-5794-6320-9
62-5794-5520-3

62-5794-5220-2 62-5794-8520-2

62-5794-9520-1

1. INGREDIENT PERCENT
polystyrene 20.0 - 30.0
talc 20.0 - 30.0
polypropylene triol 15.0 - 25.0
naphthol spirits 10.0 - 20.0
polypropylene glycol 1.0 - 10.0
Z2-ethoxyethyl acetate 1.0 - 10.0
toluene diisocyanate 1.0 - 10.0
toluene 1.0 - 10.0
amorphous silica 1.0 - 10.0
zinc oxide 1.0 - 10.0
titanium dioxide 1.0 - 10.0
carbon black 0.0 - 1.0
2. PHYSICAL DATA
BOILING POINT 232.00 F
(toluene)
VAPOR PRESSURE 25.1900 mmHg
3 o8F
VYAPQOR DENSITY 3.00 Air =]
EVAPORATION RATE 3.00 Ether = 1

SOLUBILITY IN WATER
SP. GRAVITY
PERCENT VOLATILE
VOLATILE ORGANICS

pH
VISCOSITY
APPEARANCZ AND QDOR

3. FIRE AND EXPLOSION HAZARD DATA

Nil

1.200 Water = |
20.00 %

241.00 gm/1

N/A

ca. 30000.0 CPS
Gray, thick liquid, solvent odor

FLASH POINT 40.00 F
FLAMMABLE LIMITS - LEL 1.27 %
FLAMMABLE LIMITS - UEL 7.00 %

AUTOIGNITION TEMPERATURE
EXTINGUISHING MEDIA
cp2, foam, dry chemicals, water

vp #TMP-0991/AVCS-03

(E?H =1 = OF Ef

~ N



DLSSPEC

1.0

L.l
- ®

1.2

2.0

2.1

2.2

2.3

PROPOSED SPECIFICATION
VEHICLE OQETECTOR LOOP WIRE SEALANT

scope

This specification describes the wminimum design, installation and funczignai
performance requirements of a flexible traffic loop wire encapsulant intended Tor
sealing and protesting vehicle detector lugp wires installed in sawcurs 1/4" o
3/8" wide ana | 1/2" to 2 1/2" deep.

The encapsulant is intended to provide compressive yield strength to withstana
normal venicular traffic as well as sufficient flex(bility to withstanc normal
mcvement in asphaltic and concrete pavements, while prutecting the loop «ire ?rem
moisture penetration, fracture and shear,

GENERAL

The encapsulant snall be a one-part eiastomeric compound requiring ne mixing,

measuring or application of heat prior to or during its installation,

The encapsulant shall, within its stated shelf Itfe in original undamagea
pacxayging, cure gnly in the presence of moisture, The rate of cure will,
therefore, desend upon temperature and relative humidity at the time of
instailatinon, Cool, dry weather will slow curing whereas warm, humia weatner

will accelerate curing.

The wncapsulant shell be desiygned to enable vehicular trarfic to pass over tne
progerly filled sawcut immediately after installation without tracking ar
stringing of the material. The encapsulant shall form a surface skin allowing
expusure to vehicular traffic within 30 minutes at 75°F and completely cure =0 a

tougn, ruober-like consistency in two (2) to seven (7) days after tastallat:on.

¢-31
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Praoperiy tnstalled and cured encapsuldant shall exhibit resistance to effects of
wedther, vehicular abrasion, motor ofls, gasoiine, antifreeze solution, brake
fluig, deicing chemigals and sdlt normally encountered, fn such a manner that the
performance of the venigle detector logp wire is not adversely affeczed,

The cured encapsulant shall he tamperature stable and exhibit no degradation in
performance throughbut the ambient temperature ranyes experienceg within che
continental United States, Alaska, Hawaii and Puerto Ricg,

The encapsulant shall exhibit minimal shrinkaye during or after {ts fnstallation,
and in no manner affect the performance characteristics of the material,

The encapsulant shall be designed to permit Clean-up aof matertal and appltcation
equipment with non-flammable solvents such as 1,1,1 trichlorgethane or
Scotcn-drip Brand Solvent No. 4 (prior tu curing of encapsulant). Should any
ancapsuiant material be allowed to cure in the application nozzle, 1t shall be
acle 2o de pulled out as a solid plug.

The encapsulant shall have g minimum shelf-life in undamaged original containers
when stored in a cocl, dry environment as follows: @ months after receipt when
packages in one quart cartridges, 12 months after receipt when pacxaged 1n
§-U.S. gallon pails. The 5-U.S. gallon pails shall contafn 4,5 U.S. gallons of
encapsulant in orger %o permit application by commercially available pumps.

The encassulan® snail e designed for roaaway installation when the surface
temperature 15 hetween 40 degrees F and 140 deyrees F,
PHYSICAL PROPERTIES

The eacapsulant shall nave the following physical properties in its uyncurea and

Lureg states.,

c-32



3.1.1 physical properties of the uncured (wet) encapsulant:

Property Requirement Test Procedure
A. Heignt 10.1 1bs/gal A. Weight/Gallan

*/“‘ 003 H)S

B. Tota! Solids 7% - 85% 8. Oetermination of

by Weight Nen-Volatile Content
C. Viscosity 10,000 - 85,000 CPS C. Y{scosity
B, Orying Time Touch: 24 hrs, max, 0. Tack=-Free Time

Compliete: 30 hrs, max,

3.1.2 Physical properzies of the cured encapsulant:

Property Reguirement Test Procedure
A, Haruness 65 - 8% £, Rex hargness

{Indentation)
B. Tensile Strength 500 psi min. F. Tenstle ana Elongation

C. Zicngation 300% min, F. Tensile ana Elongation

4.3 CERTIFICATION

1,1 The suopiier shall be prepared to pruvide a letter of cert!fication from =he
manufacturer confirming the physical properties identified in paragrapns 2.1,:
ang 3.1.2 of this specification.,

4,2 Notification of this letter of certification, if required, snall be stated on
this agency's purchase order and such certification shqll dccompany the materital

when shigped by =he manufaciurer, o33



5.1
Y

2

PACKAGING
The encapsulant snhall be available in the followiny packaging:

ONE -QUART CARTRIDGES: Such cartridges shall be equipped with threadeq fitting %O
accommodate a scraw-on nozzle designed for insertion in a pavement sawslot i/4“
to 3/8" in width and 1 1/2" to 2 1/2" in depth., The nozzle shail be designed to
permit filling of sawslot with encapsulant from the buttum up, with mintmal
wasce. The cartridge shall c¢ontain a puncture seal on Its nozzle enda, Al
carzridges shall be designed to permit application of encapsulant by appropriate
size manual caulking gun or air-powered cauiking gun. Cartridges shall be
packaged twelve (12) per case with & minimum of three (3) applicatar nozzles per

case.

FIVE-GALLON PAILS: Such pafls shall be DOT-37A80 gpen heaa pails and the ccvers
snall te smalea with subular necprene gaskets. 3Such patls shall gontain a
minimum of 4,5 gallons of encapsulant material in order to permit pumping
direczly from the pail to the sawslot by commercially avaflable pumps, reguiring
insertion of a follower-plate in the pail to form an appropriate seal,
facapsulant material shall be ordered in multiples of 4.5 gallons.

MEASUREMENT

Measurement for payment shall be made of each unit (cartridges or patls) of
encapsulant delivered to the location(s) specified in the [nvitation to Bta,

CMNHOL1.12
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TEST METHQDS
VEHICLE OETECTOR LOOP WIRE SEALANT

A. WEIGHT/GALLON:

L. Eguipment: The apparatus shall consist of the following parts {(Refer to Fisner
Cataiog No. 3-247),

a. A smoothly finished round aluminum cup with extarnal threads on the 50D
edge, approximately ! 1/2" In diameter 3/4" hign ana holding approximately

15 cc filled to the top edge.

b. A snug fitting, flanged plug type 1id with a concave inner surface and a
1/8" hole in the top.

¢. An gpen gentered cap or retaining ring with inside thrsags to match the cup
which can be used to pull the lid in place.

2. Preparation: Each Pycnometer must be calibrated when new and periocically
during use as follows:

3., Weigh empty to the nearest 0,01 gram,
b. Fill with water and weigh again,
¢. Compute the difference and determine the factor 3§ fgliows:

8,33
WL, with water - wt, empty

FACTOR =

3, Procedure:
1. Weign the empty Pycnometer to the nearest 0.01 gram,

5. Fill the Pycnometer almost to the top, using care to keep air at a minimum
by:

(1) Using a small amount of encapsulant and worxing 1t into the cgrners IC

displace air.
place C-35



(2) Slowly 2dding the remainder carefully displacing atr as the volume is
built up,

(3) When tne cup {s almost fyll, work the material in the cup with a
spatula using an up and down moTion,

(4) Then smooth the surface of the material in the cup leaving the edges
high and the center low so that the concave shape of the lid and tne
encapsulant will force out surface air,

¢. Carefully position the 1id in place centering the plug inside the rim of
the cup.

d. Slide the ret2ining ring aver the top and tighten down slowly by hand until
the flange on the lid is seated on the top edge of the cup.

e. Remove the excess encapsulant that exudes from the hgle, leaving the
remaining material level with the top of the hole,

f. Weign the filled Pycnometer to the nearest 0.0l gram.
g. Calculate fne weight per gallon as follows:
Factor X (Wetght full - Weight empty) = lbs./gal.
5. DETZZMINATION OF NON-YOLATILE CONTENT:
1. Procedure:

a. Accurately weign three closec containers (2-ounce gintment cans ur
equivaient with covers) to the third decimal place {W1) and recurd the
weight figures,

5. Place approximately 3 to § grams of test material in one of the weighed
containers, clase the cover at once and weigh it immeaiately with accuracy
to the third decimal place (W2). Repest this procegure for the rematning

two containers.

NOTE: With heavy materials, it is goud practice to spread the sample over

tne ent‘re bottom ind sides of the container to give a iarge survacs
C-36
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¢. Remove the covers from each ointment can and place them on the botiom.
Place the containers in an air circulating oven for 24 hours at 160 degrees
F.

NOTE: Normally the air circulating oven |s at the specifieg temperature
pefore placing the samples in the gven,

d. At the end af the specified time period, remove the containers from tne
oven, replace the covers and allow them to cool 4t room temperature.

e. Weigh tnese containers Lo the third decimal place (W3) andg record,

f. Compute the percent non-volatile using the following formula:

% Non-volatile = Final weignt of sample % 100

Original weignht of sample

Where:
Original weight of sample = W2 - W1
Final weight of sample = W3 -~ W]

g. The percent non-volatile reported will be the average of the three samples
run if the deviation between the samples is less than 0.50%, In case none
of the samples fall within this deviation, new samples must be run,

C. VYISCOSITY:
1. Sample Conditioning:

a. One pint samples snall be stored as indicated on the proauct performance
stanaard and in turn brought to a temperature gf 77 degrees + or - 2
degrees F for testing. Stir the sample vigorously with a spatula for 1
minute immedgiately prior to testing and note any segregateda matartal wnich

cannot be dispersed.

b. fetermine the viscasily usiny & Brookfieta RVF viscometer with a No. & or 7
spindle {as required) rotating at 20 rpm.
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E.

TACK-FREE TIME:

i.

Procedura:

a. Cast a film of undegassed encapsulant in a 1/16 inch deep open mold similar
to that used for the tansile and enlongation specimens referenced in test
method section F. Fill the mold even with its top and place it at 77
gegrees F and SO% RH. A small sheet of smooth polyecthyiene film {wnich
shall be clear and colorless, with no signs of plasticizer, slip agents ar
other foreign substances on the surface) measuring 0.004 + or - 0.202 incn
thick shall be pressed ligntly with the thumd onto the encapsulant and then
withdrawn, The time at which the film no longer adheres tightly to the
encapsulant shall 2e considered the tack-free time,

REX HARDNESS:

l.

Agparatus: Hardness snall be determined with a Rex durometer, Model 170C Type
A {with dial gauge), The durcmeter should be recalibrated at least once eacn
mont using the procadure 1n ASTM Test Method No. 0-2240-64T, and the
apprepriate adjustments made fn the readings.

Specimens: Specimens shall be at least 3/16 inch thick, and may be gbtaineg by
plying up portions of the tensile and elongation fila (described in test metnod
seccion F) after curing for 7 days at 77 + or - 2 degrees F ang S0% R.H. plys 2
days at 120 degrees F. The hardness specimens snall be at least 1 inen in
diameter and shall be tested with the mold side up. Specimens with bubbles or
otner voids, or with irregular thickness, shall be rejected,

Derermining the Hardness: Place the plied hardness specimen on a heavy flat
steel plate. The Durometer snall then be placed on the test specimen, wnile
keaping the base of the instrument parailel to the surface of the specimen.
The test pressure applied shail be just sufficient Lo insure firm contac: of
the pressure plate «#ith the test specimen. The durometer indentation reading
snall be taken as soon as the indicator hand on the dfal comes to rest, or {f
tnis is not possible, at 2 moment when a definite change in needle speea fis

noted. Report the average of 5 such readings.
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F. TENSILE AND ELONGATION:

1. Dilution and Deyassing: 5tir the encapsulant a minimum of 200 rapid strokes I
insure uniformity and reduce the thixotropic gel. Weign 100 yrams of stirrec
sampie into a one-guart can and add 30 grams of Analytical Reayent Grade
Totuene. Mix yntil uniform. Place the can in 2 device suitanle for subjecting
it to & vacuum of 29 inches of mercury for 15 to 20 minutes. When degassing 1s
compiets, remove the sample container and jmmediately cast & film as describeg
below.

NOTEZ: Refer to Tigure #1 for a suggested degassing device,
7. Casting the Fiim:

a, Prepare a mold for 6" x 8" x 40 mil alclad aluminum {or equivalent §" x &"
metal panels) by covering one surface of the metal panei with 6" wide
Teflon Tape. (e.g. 3M Brana TFE Plastic Tape No. 5491 or equivalent)

b. Use 3M 8rand EC-1202T7 tape or masking tape, 1/16" thiex x 1/2" wide, as a
“dam" around the perimeter of the mold.

¢. Pour sufficient encapsulant into the mold to fill the mola even with its
top. Strike the encapsulant very carefully to level it witn the top of tne
mald. 00 not entrap air in the coating!

3. Curing the Encapsuldnt: Place the filled meld on & level surface at 77 gegrees
F anu 30% R.H. Afser two days at these conditions, remove the encapsulanc from
zne mold; {nvert the film, ana continue the cure for five adaitional days at
-me same congitions. After 7 days at 77 degrees F and S0% R.H., place the film
at 120 degrees F for 2 days.

4, Preparation of Qumbbeils: Punch three dumbbells from the cursa film using a
micro die {Refer to Figure #2), The dumbbells must Se free from air bubtbles,
craters, nicks, segregation, or any other defects. Mmasure and recora the
thicxness af each dqumobell at the neck {narrow portion), using 3 micrcmeter or
dial gauge accurate to + or - 1 mil, Take a total of three readginy at various
locatigns an the neck and recoru the yadian (T, inches), The maximum thtckness
variation along the aeck should 10U exceed 2 mils. Place two bench marxs, in

1nx, /2 inch apart on one side of eacn dumobell, Lsing Care gl LU 7igg <he

C-:
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S. Oetermining the Tensile Strength and Ultimate Elongation: Place the aumopells
on an 1astron or tensile testing machine having & sensitivity of 1/10 pound,
and a jaw separation rate of 2" per minute. The dumbbells should be clamped
near their ends (wide portions) in the jaws of the machine. Start the machine
ana note continuously the distance Detween the center of the two bench marks
takinyg care Lo avoid parallax. Record the stress (S, lbs.) and elongation (L,
inches) at the time of rupture. The bench mark distance may be measured just
pefare rupture with either 4 pucket scale calibrated in inches ar with a pair
of dividers. [f tne dunbdbel!l breaks at a hidden bubble or other defect, reject
that test and test another dumbbell,

6, falculatign:

Calculate the ultimate tensile strengtn of each specimen using the following
formula:

d g8 x5 (5) . pSt
T

Calculate and report the mean value of three specimens as tensile strength in
PSi. Calculate the elongattion of each specimen from the following formula:
- L -~ .5 inch x 200 = % elongation
Caicu]acé and repart the mean value of three specimens as % elongation.
* Note S = Stress in pounds

T = Thickness in inches
L = Length in inches

CMNHU .14
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Figure #1

1/4” Pipe

‘To Vacuun
Sourcs

Rubber Gasket

On Bottom 1/2” Pexigiass
For Seal

9" Diameter

Metal Beaker
Without Pour
Spout, 8” Tall
x 6’7 Diameter
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32M Generai Offlces

3M Center
St. Paul. Minnesota $5144-1000
{612) 7331110

Duns No.: 00-€17-3082

MATERIAL SAFETY
DATA SHEET

g7-53
7934

DIVISION: SAFETY AND SECURITY
TRADE RAME:
IM Brand Detector Loop Sealant

3M I.D. NUMBER: 62-5796-5220-2 62-57964~6320-9

62-57964-9920~3

ISSUED: JANUARY 27, 1939
SUPERSEDES: NOVEMBER 29, 19838
DOCUMENT: 10-5297-6

62-5794~8520~2 62-5794-3520~1

S
[rmwe"EXPOSURE LIHIIS ==--
I IYPE _AUTH

1. INGREDIENT €.A.5. NO. PERCENT _VALVE UNI

polystyrene 9003~53-6 20.0 ~ 30.0 NONE NOKE NONE HNONME
talc . 16807 -96~6 2n.0 - 30.0 2 mo/m3 TWA ACGIH
polypropylene triol 25791-96~2 15.0 - 25.0 NONE NONE NONE NONE
naphthol spirits 64742~48~9 16.0 - 20.0 200 ppm THA CMRG
polypropviene glyecol 2532Z2~69~% 1.0 - 10.0 NOKE HONE MOME NONE
2-sthoxyethyl acatate 111-15-9 1.0 - 10.0 5 pem THA ACGIH
teluene diisccyanats 26671 ~62~%5 1.0 - 10.0 0.005 ppm THA 3IM
tcluene e 103-88-3 1.0 - 10.0 100 ppm THA ACGIH
amorphous silica 7631 ~-86~9 1.0 - 10.0 2 mgrm3 THA ACGIH
zinc oxide 1314~-13-2 1.0 - 10.0 10 ag/m3 THA ACGIH
¢itanium dioxide 13463677 1.0 - 10.8 10 mg/m3 THA ACGIH
carbon black 1333~-86-4% g.0 - 1.0 3.5 mg/m3 THWA ACGIH

SOURCE OF EXPOSURE LIMIT DATA:

Nane Established

ACGIH: American Confarsnca of Governmental Industrial Hygisnists
IM: 3M Medical Department Guideline
gﬁggx Chemical Manufacturs Recommended Guidelinas

THIS PRODUCY CONTAINS THE FOLLOWING TOXIC CHEMICAL OR CHEMICALS SUBJECT TO THE REPORTING

REQUIREMENTS OF SECTION 313 OF TITLE III OF THE

ACT OF 1986 AND 40 CFR PART 372:
2~esthoxyethyl acetate
+sluane
zine oxide

A ——————————— e —

AHENDMENTS AND REAUTHORIZATION

2. PHYSICAL DATA

(toluene)

o &38F
EVAPQRATIU!‘ RATE: ceveorvnccns
SULUB:IA:T! IN HATER: womececes
S'P- GRRVIIY:-'........-.......
mm VOMTILE: svevevesean
VOLATII.E ORGARICS: snecavceonas

3 IYYEEXEZEREREPERRENFEEE T RERW
$¥SCOSITY:
APPEARANCE AND QDORs

LR R EREESER EEEXE RS T

232.00 7
25.1900 mmiig

.00 Air 1
3.00 Ether =
Hil

1.200 Hater
20.00 x
241,00 guw'l
N/7A

30000.0 CPS

1
=1

R .

Gray, thick liquid., solvemt odor

Abbreviations:

N/7D = Not Determined N/4 - Hoi Applicable
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7-53
3M Ganeral Offices 3985

aM Canter
S1. Baul, Minnasota 55144-1000
{812) 7331110

Duns No.: 00-617-3032
MATERIAL SAFETY

DATA SHEET V- el O
T Ly
MSDS: 3H Brand Detactor Leop SGaLa.nt
JANUARY 27, 1989 PAGE: 2 of

3. TIRE AND EXPLOSION RAZARD DATA

m ”xx".".......’..“.’ ‘a‘nn F

SPECIAL FIRE FIGHIING PROCEDURES: .
Fire fighters should be equipped with self-contained breathing
apparatus whan fighting fires inveiving this material.

UNUSUAL FIRE AND EXPLOSION HAZARDS: . .
Flammable. Overhaated, closed containers adjacent +o fire could
axploda dus to pressure buildus.

NFPA-HAZARD-CODES: HEALTH 3 FIRE 3 REACTIVITY? 1

UNUSUAL REACIION HAZARD: None

~ %, REACTIVIIY DATA

STABILITY: Stable
INCOMPATIBILITY - MATERIALS TO AVOID: )
Rescts with watar (liquid and atmospheric), amines and alcohols —

not a hazard,

HAZARDOUS POLYMERIZATION: Will Net Occur

HAZARDOUS DECOMPOSITION PRODUCTS:
€8, COZ and nitrogen oxides when subjectsd to excessive heat or
flame. Thermal decompusition of polyurethane or polyvisocyanaurate
foams at tsmparsturas bslow their ignition points may generats
isocyanats vapors and other irritating velatile products.

= ENVIFOWHENTAL INFORMATION

SPILL RESPONSE: . .
Observe precautions in all sections. Extinguish all ignition sources
in the iomadiate work area and ventilate area. GOnly properiy
protectad personnel should remain in the immediate area. Contain
spill and cover with absorbent material such as sawdust or oil
absorbent. Place in a U.S. Dept. of Transportation approved cpen top
mstal container. Remove to well ventilated area and treat with
dilute ammonia solution (such as 90X water, 3X concentrated NHGOH and
2% licuid detergent). Lsave ventilated 24 hours. Hash down spill
area wrl:2 dilute ammenia solution to neutralize remsining residue of
isocyanats.

RECOMMENDED DISPOSAL: i .
UNCURED PRODUCT: Incinerate absorbed or bulk product after mixing
with flammable material in a licensed hazardous waste facility.
Disposal should be in sccordance with applicable regulations. U.S.
EPA Hazardous Haste No.: D801 (Ignitable). CURED PRODUCT: Fully
cured material may be disposad in a sanitary landfill. Dispesal
should be in sccordance with applicabls regulations.

ENVIRONMENTAL DATA:
Volatila Orgsanic Compound (VOC): Maximum VOC = 241 grams/liter.
Maximum VOC minus Hater minus Exempt Selvents * 241 grams/iiter.




3M Generat Offices
3M Center

SL. Paul, Minnssota 55144.1000

(612) 733-1110

Duns No.: 00-617-3032

MATERIAL SAFETY
DATA SHEET

07-53
7986

=]

MSDS: 3H Brand Detecter Loop Sealant

JANUARY 27, 1989

PAGE: 3 ef 5

5. ENVIRONMENTAL INFORMATION (eontinued)

SARA HAZARD CLASS.

FIRE HAZARD: Yes PRESSURE: Mo

REACTIVITY: Mo ACUTE: Yes CHRONIC: Yas

6. SUGGESTED FIRS o]

EYE CONTACT:

Flush eves with large amounts of watar for at least 10 minutes. Call

a physician.
SKIN CONTACT:

Thoroughly wash affected area with soap and water.

INHALATION:

Remove parssn to fresh air.

I¥ SHWALLOWED:

Call a physician.

Do not induce vomiting. Immediately call a physician or peison

control centar.

OTHER FIRST AID:
KONE

Keep product and its vapor away from heat, sparks, flame and cther
sources of ignition. The vapors released from this product can be

ignited emsily. Do not bremths vapor.

Usa only in areas with

sufficient ventilation to maintain isocyanate vaper concentrations

below the rescommencdad axposurs limits.

1f ventilation is not

adequate, use a supplied-air respirator approved for isccvanates.
Local exhaust ventilation is recommended for confined areas and
indoor use. Avcid aye and skin contact; wear chemical goggles or
safety slassas, and impervious gloves and protective clsothing when
handling product. Remove contaminated clothing and laundar bafore

reuss. Do not eat, drink or smoke during uss
thoroughly after handling product.

of product.
Keep container tightly closed

when not in usa. Keep out of the reach of children.
ADDITIONAL EXPOSURE LIMITS
!;—- EXPOSURE LIMITS wevwaem |

IHGREDIENTS
taic 2
naphthol spirits 1900
Z2-athoxyathyl acstate 27
2~athoxyethyl acatate 100
Z2=-athoxysthyl acetate 540
toluene diisccyanates 0.02
toluene . 375
toluene 150
toluesne 5640
tcluene 300
tcluene 200

nys
ngrm3
wgsm3
ppm
nosm3
ppm
ag/m3
pem
ng/m3
NONE
ppm

Kash

THA  ACGIH
THA CMRG
THA ACGIH
THA (0SHA
THA OSHA
STEL IM
THA ACGIH
STEL ACGIH
STEL ACGIH
HONE OSHA
THA OSHA

Abbraviations: N/D ~ Not Determined N/A - Hot Applicable
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3M Genersl Offices gg;gs

3M Center
St. Paui. Minnesota 551441000
(612) 7331110

Duns No.: 00-617-~3082

MATERIAL SAFETY
DATA SHEET P

MSDS: 3IM Brand Detactor Loop Sealant
JANUARY 27, 1989 PAGE: & of

W -
7. PRECA Q ON (continued)

ADDITIONAL EXPOSURE LIMITS
Jwwwe EXPOSURE LIMITS e====|

VALUE UNIT TYPE AUTH
toiuene s 500 pem STEL OSHA
amorphous silica 6 mg/nmd THA ACGIH
amorphous silica 20 mppef THA (QSHA
titanium dioxide 15 mg/m3 THA QSHA
carbon black 3.5 mg/m3 THA OSHA

SOURCE OF EXPOSURE LIMIT DATA:
ACGIH: American Conference of Govarnmental Industrial Hygienists
0SHA: COccupational Safety and Health Administration
3M: 3M Medical Department Guidaline
CMRG: Chemical Manufacturs Recommendad Guidealines

8 ZARD O

EYE CONTACT: Liquid causes eye irritation on contact. Vapors may
cause eye irritation.

SKIN CONTACT: May cause skin irritation.

INHALATION: Vapor overexposure may causs respiratory system
irritation and temporary nervous system impairment
(light-headedness). Exposure to toluene diisccyanate (TDI) vapors
may cause respiratory sysiem irritation, breathing difficulty, and
asthma-like respiratory response in certain individuals at very low
vapor concantrations. Symptoms of overaxposures may include tightness
of chest, difficult breathing, lung congestion and edema, nausea.
vamiting, headache, dizziness, fatigue, and on extreme overexposure,
uniconsciousness. Repeated or extreme overexposure to toluene vapor
may causae nervous system damage. A lifetime inhalation study in mics
and rats found no increase in cancer from TBI exposure. IARC has
concluded that there is inadequate evidence for the carcinogenicity
of TDI in humans. NIP, in its 4+h annual report (Sept.., 19363,
designates TDI as a substance that may "...reasonably ba anticipated
to be carcinogenic” based on studies in which TDI was fed to lab
animals. The resulits of this feeding study are of questionable
relevanca to the normal handling and use of this product.

INGESTION: May cause digestive system irritation. Symptoms may
incliude nausaa and vomiting.

NOTE: 2-ethoxvethyl acstate may cause birth defects, malae
reproductive disordars, and blood disorders on excessive exposure
basad on animal studies. However, 2-ethoxyethyl acetata is present
in such small quantitias that the effects listed would not be
aexpacted with nermal use of this product.




3M General Offices %;§ 3

3M Conter
SL. Paui, Minnesota 55144-1000
612) 733-1110

Duns No.: 00-417-3082

MATERIAL SAFETY
DATA SHEET po."/}
=C -
Bd ]!
HMSDS: 3M Brand Detector Loop Sealant
PAGE: 5 of 5

JANUARY 27, 1989

SECTION CHANGE DATES
ENVIRON. BATA SECTION CHANGED SINCE NOVEMBER 29, 1988 ISSUE

Abbraviations: N/D ~ NHot Determined N/A - Not Applicable

The information on this Data Sheat represents our current data and best
opinion as to the propar use in handling of this product under normal

conditions. Any use of the product w:ich is not in conformancea with this
Prongron Chuesand rmye 12dvy miv T ove Tveae 110 e & FL R, FGPp: T Y UL WS % SN



Mook-Up Wire

Hock-Up Wire

Type MW-MIL-W-768-PVC 1000V, 80°C

Product Description

Tinned copper. PVC insulated. medium wall. The extruded PVC
insulation is flame and ozone resistant and inert to most chemi-

cails. oils. and soivents.

e

8520t

COOFER

!NDUSTR!ES}
.

BELDEN

Color Codes
1 Brown 11 Tan 21 White:Gray
2 Red 12 Pink 22 WhiterVialet
3 Orange 13 Dark Blue 23 WhitesBlackReg
4 Yeliow 14 WhitesBiacx 24 WhitesBlacw Green
5 Qreen 1S WhiterRea 25 WhitesBlack Yeilow
§ LigmBlue— 16 WhitesGreen 26 White/8Black/8Blus
7 Violet (purote) 17 WhitesYeliow 27 White:Black/ Brown
8 Gra_thate) 18 WhitesBlue 28 WhitesBlaewQranee
g White 19 WhitesBrown 29 WhitesBlackGrav
10 Blacx 20 White:QOrange 30 WhitesBlack Vioter
188 GreervYeliow
E=T 18 2)

#TMP-0991/AVCS-04



HOOK-UP WIRE

MATERIAL SPECIFICATION

T

#JTMP 0881/AVCS-04 HOOK-UP WIRE

Egg;“iREMENTI Si

1.

2.

14 Guage Stranded Color Wire (1000 feet per raofl)

Solid Cclors:

Brown
Red
Crange
Yellow
Green
Blue

Color on White:

Brown
Red
Orange
Yeillow
Green
Blue

Beiden Coax Cabie

Required Colors:

Cataiogus No.
#8520-1000-1
#8520-1000-2
#8520-1000-3
#8520-1000-4
#8520-1000-6
#8520-1000-6

#8520-1000-19
#8520-1000-18
#8520-1000-20
#8520-1000-17
#8520-1000-16
#8520-1000-18

#8401

(1000 feet per rofl)

RECOMMENDED SQURCE:

Steriing Electronics

(SHEZT 2 op2)

#TMP-0991/AVCS-0:



MASTER SPECIFICATIONS LIST

GENERAL SPECIFICATIONS

PROCESS SPECIFICATIONS

MATERIALS SPECIFICATIONS

Installation of sites for Automatic Vehicle Classification

Study No. 2-10-92-1901

TTI MASTER SPECIFICATIONS LIST

TTI PROCESS SPECIFICATION
TTI PROCESS SPECIFICATION
TTI PROCESS SPECIFICATION
TTI PROCESS SPECIFICATION
TTI PROCESS SPECIFICATION
TTI PROCESS SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION
TTI MATERIAL SPECIFICATION

# MS0991/01

# P0991/01

# P0991/02

# P0991/03

# P0991/04

# P0991/05

# P0991/06

# TMP-0991/AVCS1
# TMP-091/AVCSQ2
# TMP-0991/AVCS{3
# TMP-0991/AVCS04
# TMP-0991/AVCS(5
# TMP-091/AVCS06
# TMP-0991/AVCS07
# TMP-0991/AVCS{8
# TMP-0991/AVCS09
# TMP-091/AVCS-10
# TMP-0991/AVCS-11



E-BOND EPOXY GROUT
G-100

This Specification covers EPOXY GROUT to be used for the implacement of traffic axie
sensors having rigid housings into the roadway surface of either flexible or rigid
pavements.

TO BE PURCHASED AS:
SIZE 2 - (17.1 LBS. UNIT) APPROX. 240 CU. IX.

COMPONENT A - RESIN COMPONENT

Packaged 16.5 lbs. of resin component in

two gallon containers, with pry-off lids

and bails.

COMPONENT B - HARDENER COMPONEXNT

Packaged 300 grams of hardener compoment
in round pint cans, with multiple friction
lids. The containers shall be packed wich
a maximm of 12 containers per carton Ior
shipment.

SOURCE:
E-BOND EPOXIES, INC. (305) 566-6555

P.0. Box 23069
Fort Lauderdale, FL 33307-306%

(SHEET 1or4)
#TMP-0991/AVCS-035

o o



SPECIFICATIONS

G-100 EPOXY GROUT

SCOPE ANN CLASSIFICATION

h]

1.2 Scope ~This_§gecification covers epoxy grout to ve used for Ine
placsuent of tratflc axle seasors having rigid housings into tne’
roadway surrace of either flexible or rigid pavements.

REDUIREMENTS

2.1 General This material must be 100% solid self-leveling grout.

musT nave c<ne ability to cure at teumperatures

2.2 Proper=ies

MIXING RATIQ Parz

A
By weilgnzt 25 %0
By volunme 13 to
SPECIFIC GRAVITY 2.075 «/~ .05

LI
et

m

as low as 50 degrees

Parz
8
1

1
1.020 +/- .05

POT LIFE at 75 degrees F. (208 grams) - 30 co 40 wminutzes

TACX FREEZ TIME at 75 degrees F. - 3 1/2 hours

2.3 Mixed Svstem (7 Davs 3 75 degrees F.)

COLOR

COMPRESSIVE STRENGTH ASTM-0 695
WATER ABSORPTION ASTM-1 570
VOLATILE CONTOUR ASTM-D 1259
SHORE D HARDNESS ASTM-D 2240

neutral to lignt amoer
8000 pS1I

.50% Maxigum

1.5% Maximum

Minimum of 34

EREES Zoed) T

#TMP-0891/AVCS-05
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3. PACXAGING
3.1 Size 1 ((11 1/2 pound unit) Approximately 160 cubic inches))

COMPONENT A - Resin Componeat

Pacxaged 11.0 lps. of resin componeat in one gallon conzainers
with multiple friction lids and bails. The containers saall o€
packed four per carton.

COMPONENT B -~ Hardener Componeat

Two hundred twenty (Z’O) grams of hardener compoaeat in round 3

ounce specimen botiles with amezal screw caps. The caps snawi oe
r.iltled with v;nyi-:e Tiners with pulp board backing. A maximua

of 24 botrtles snall pe packed per carton for shipmeart.

3.2 Size 2 ((17.) unit) Approximacely 240 cubic ilaches))

COMPONENT A - Resia Coamponent
Packaged 16.5 lbs. of resin component in two callon coatainers
with pry off lids and bails.

COMPONENT 8 - Hardener Coamponent

Packaged 300 grams of hardener component in round pint cans Wizl
witn mulziple friction lids. The containers shall be pacxed 2
maxiaum of 12 per cartoa for shipment.

3.3 Size 3 ((26 Pound uniz) Approximately 373 cupic incaes))
COMPONENT A - Resin Component

Pacxaged 25.0 lbs. of resin component in two gallon containers
ta pry off lids and bails.

COMPONENT B - Hardener Component

Pacxage 1 pound of hardener companent in round pint cans wiza
mulziple friczion lids. The containers snall be pacxed in a
maxiaum of L2 per carton for snipment.

5.4 Size 4 ((46 pound uniz) Approximately 650 cubic iacaes))

COMPONENT A - Resin Coaponent
Packagea 44.0 2bs. of resin component in a five gallon pail with
baill and lug cover.

COMPONENT B8 - Hardener Component
Pacgaged 880 grams of nardener compoaent ia rouad quart ¢ans wiIn

mul::ple friction lids. The containers shall be pacxed 3 @axigux
of 4 per car"on for shipmencd.
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4. LABELING
4.1 Part A - Resin Ccmponent

Eacn finisned container and case shall be plainly labeled witnh
the words "EPOXY GROUT - Gl00'", PART A, the Batch Number, tiae
manuracturers name and address, and the prescriped heal:in
warnings and precautions. It shall also contain the amixing Faz
and the words 'Caution: Do not aTTempt to tThia epoxy grout wiz
any type of solvent. Use toulene for cleanup of equipment. Do
AoT store at temperatures below 80 degrees F. or apove 100°
degrees F.

-
iy
>

4.2 Part B - Hardener Component

Each finished container and case spall be plainly lapeled wizn
the words "EPOXY GROUT - G1Q00', PART B, the Batca Number, tie
manufacturers nape and address, and the prescribed heal:a
waraings and precautions.

JRR:cm/91-GASHO0L1-41

(SHEET 4. o4

#TMP-0991/AVCS-0¢
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PRODUCT DATA SHEET

o gy |

E-BOND G-100

EPOXY GROUT
100 soLIDS HIGH STRENGTH
FOR INDUSTRIAL USE ONLY

DESCRIPTION

E-BOND G-100 pauraple €poxy grout was particularly designed for use in th
placement of traffic counters and sensors in pavemenr surfaces.

Simple ready to use formulation contains all the necessary filler

ingredients.

Simply add the curing agent, thoroughly mix and blend and pour in

designated area.

Produces a high strength epoxy grout, self-leveling type.

May be used for patching and placement of anchor bolts, dowels and pins

in concrete surfaces.

Low temperature cures as low as SO°F.*

PHYSICAL PROPERTIES

TYPE:
SELF LEVELING EPOXY GROUT

MIXING RATIO: 13 A to 1 B by volume
25 A to 1 B by weight

COLOR: Part A Resin STRAW
Part B Hardener AMBER
Ad-mix AMBER

POT LIFE 30 - 40 Mins. @& 75°F.
TACK FREE TIME: 3 1/2-4 Hrs. @ 735°F,
FINAL CURE (75°F. Ultimate Strength)
ASTM D-695 Modified 5 Days

PHYSICAL PROPERTIES after cure of
14 days at 75°F. and 50% R.H.

EPOXY GROUT

COMPRESSIVE STRENGTH ASTM D-695
8,000 psi min.

ASTM D-570
0.30%

WATER ABSORPTION

PACKAGING

Available in 11 1/2 lb. and
26 1b. units. Larger units
upon request.

COVERAGE:

11 1/2 1b. unit
Approximately 160 cubic inch
26 1b. unit

Approximately 375 cubic inch

TEMPERATURE*

E-BOND G-100 Epoxy Grout is a
pourable consistency when the
product temperature is 70°F.
or higher.
LOWER TEMPERATURES will

lcken the product
substantially resulting in
much slower cures and set
time (open rime for traffic).
HIGHER TEMPERATURES will
siigntly thin the product
making it* more pourable with
mncp less working time and a

E-BOND EPOXIES, INC.

o v-———

o o o

P. 0. Box 22069 « £01 N.E I3rd STHEET - FORT LAUDESDALE 3237 ~_Te
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*TEMPERATURE (CONTINUED)

E-BOND G-100 Epoxy Grout will cure at temperatures as low as S50°F.
providing temperature of the substrate will be 50°F. and rising during ths
next 24-hours. At substrate temperatures below 65°F., the epoxy should be
stored at least Z24-hours prior to use at 80°F. or higher.

ARAXRKRARKARERARRARARAARAAAAR AR AR ARARARAARRE R AR A ARRARAR AR RRAKEXA AR A AAAXAARARAXRRARAXR

CURE SCHEDULES AT DIFFERENT TEMPERATURE RANGES

ARRAARRRAARX AR RXAARAARRARARARARRAAAARARAR AR RERAAARRARARARRRAXRXAARRARARARRRRNAXNKAAR

It is important that the "user" maintain the temperature of the product
when considering applications in cooler substrate temperatures. The
product temperature should always be a minipum of 77°F. When workimg in
cooler substrate temperatures; for example 60°F. and lower it is suggested
that the product temperature be brought up to 80°F. or 85°F.

SUBSTRATE TEMPERATURE, DEGREE F. HOURS TO OPEN TO TRAFFIC
100°F. 11/2

80°F. 13/4

70°F. 2

60°F. 6 - 8

SQ°F. 12 - 14

All of the above figures are approximate and will act as a guide based on
substrate temperature.

AEXARARRREAERAAARAAXRRAAXRIAARAARAAXRAARXRAARRARAARARARARAXARARAARRARRAARKXARXREARRARXRRRRRARRR

WORKING TIME IN THE CONTAINER @& 77°F.

ERAEAXRRRARRAAXIRARAXLAAARARRAARAARARRAARARAARRAARARAAAAARREARARRARXXRXRAARRAXRARXRRARARAX

A 11 1b. and 26 1lb. unit were selected for this test. Components of both
units were conditioned at 77°F. Resin and hardener for individual unicts

were thoroughly mixed and blended and allowed to remain in the unit until
‘the product was deemed unusable.

11 1lb.unit 19 to 20 minutes
26 1b. unit 15 to 18 minutes
1 quart unit 25 minutes

The above test was based on all of the material remaining in the
individual containers that was supplied until the product was unusable.
If a portion of the material had been used it is anticipated thar the
working time in the container would be longer.
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aawt*att**tt*Rﬁt**ﬁ**33***ﬂ*******R**RS*RR****ﬁ*a*****at*t*t*xx**t*x*ﬂ***3

EXOTHERM HEAT PRODUCED BY REACTION OF THIS PRODUCT

ARRARARRXAXANARRARARRERAARNARAARXRAARAARARAARXARAARAAKARAARARRARRRRXARANRXIARRRRARARXRXRXRARAS

This test was produced to determine the amount of heat that is created by
the reaction of the epoxy resin/hardener pre-conditioned toc 80°F.

It is aniicipated that it would be difficult for this heat to dissipate
when it is locked between the sensor and the concrete wall.

Two (2) tests were performed utilizing a 4" X 4" cube and a 1" X 1"
cube. Both cubes were contained in an insulated container. The epoxy
resin hardener was pre-conditioned to 80°F.

Products were properly mixed and cast into the individual cubes. A
thermocouple was placed in the direct center of the cubes to determine

maximum exotherm.

The maximum exotherm in a 4" cube was 210°F. The 1" X 1" cube was 120°F.

If the substrate temperature of the sensor and the road was in excess of
80°F. this exotherm could be slightly higher. If the substrate
temperature of the sensor and the road was below 80°F. this
maximum/exotherm would be slightly lower.

The conclusion reached from this test is that the epoxy should not be cast
greater than 1-1/2% thick per pour. For application requiring greater
thickness the epoxy should be layered. (SEE APPLICATION INTRUCTIONS)

ARAXAZARRAARARARRERAARRXARAAARAANARRARAARARARARAARRRARARAARAAARARNBEARRXAARAARKRAARARXRA XXX

HOW TO USE

ARXARAXARRARAZAAARRARAARXARAAARRERAAAARARAARRREARARRARAAAARXAARARAANARARARXRARRXRXARRARR R

SURFACE PREPARATION: Surface must be clean and sound. Surface should be
dry and free of standing water. Removed dust/laitance, grease, curing
compounds, impregnations, waxes, foreign particles, disintergrated
materials. All foreign materials that would adversely effect the bond of

the epoxy must be removed.

PREPARATION WORK: CONCRETE - Sandblast or use other approved mechanical
methods.

STEEL - Sandblast to white-metal finish
MIXING: Slowly add Component "B" (hardemer) to the Component "A" (resin)
and mix very thoroughly. Take special precautions to ensure thorough

mixing of the sides and bottoms. If less than the entire unit is needed
the two components may be mixed in the following ratio.
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AAXXRAXAARARTRAARAAXARXARARARALRAARAAARARARARARARARARARARARAXLAARRARARRARRAARRXRXIARRARRKNRXRRX

HOW TO USE - CONTINUED

ARARAAXRARRKRAAXRRARARARAARAARARARAAARARAXIRARARRARARARRARRARRRARARAAXARARXRRRRARRRARXRRARRARX

13-parts of Resin Component by volume to l-part of Hardener Component by
volume or 25-parts of Resin Component by weight to l-part of Hardener

Component by weight.

When using in smaller quantities mix very thoroughly and allow material to
remain in the mixing container from 3 to 5 minutes prior to use.

REXARRARARARRARRAARARRRXAARRARAARAAXRARAARAARARRARAXRARAARARRARRARRARRAARARRARARRARKXNRE X

CAUTION

AXRARZARARRARAXAXAARARRARAARAXEARAAREIRAARARARAARRARARARARARRXLARAXLRXARARARXRARARAXRAXAARARRRARRX X

Do not attempt to thin E-BOND G-100 Epoxy Grout with any type of solvent.
The use of toluene or other thinners are recommended for clean-up of
equipment. Do not store at temperatures below 60°F. or above 100%.

AARARAXAAARKARRAXREAARARAARRRARARERAAAAARRAAAAARAAAAARREAARRAARAARRAAARARXAXRRRARARARRXARARAR

APPLICATION

ARRARXEZRAARARAARARRKZARARARAAARXAXAARAAARAAARAARAEARNALAALARAAAARAAARZRARAXRRRARRARLXRARR

Ensure that all surfaces are properly cleaned and dry. Slowly pour the
grout and pack well around the traffic counters and sensors as derailed by

counter or sensor manufacturer.

For the placement of bolts, rebars, dowels, etc. in concrete pour material
in the hole to approximately 3/4" full and slowly press the bolt and dowel
up and down to remove all air to ensure full compaction of the epoxy grout
to concrete and steel.

For patching of spalled areas, pour and permit the grout to self level.

An application of 1-1/2" thick could produce a maximum/exotherm heat of
120°F. to 130°F. under the sensor.

For applications greater than 1-1/2" thick it is suggested that the produ
product be layered.

For example on a 2" thickness, cast the first thickness approximately 1"
thick. Allow to cure to a semi-hard or hard condition. The surface
temperature should not be greater than 100°F. prior to casting the second
thickness. It is recommended that both application be complered within

8-hours.

Consult technical service for additional information.
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xsatx*xaaxa*xtxaaaw*atta*s**asx***tata*at*x*xz*aa**xatxxasx*x**x*xxxsxn*xw

CAUTION

AKX EARARARAAR AR AR ARAARRARA AR ARARAKARAAXARAARAASRARA AN AR RAAAAAXRRARRARRREXAAXRRXIRRAA NN

COMPONENT "A™ - Irritant: Prolonged contact to skin may cause irrirarion.
Avoid eye contact.

COMPONENT "B"™ - Irritant: Contact with skin may cause severe burns. Avoid
eye contact. Product is a strong sensitizer. Use of safery goggles and
cnemical-resistant gloves recommended. Remove contaminated clorthing.
Avoid breathing vapors. Use adequate ventilation.

FIRST AID: In case of skin contact, wash rhoroughly with soap and warer.
For eye contact, flush immediately with plenty of warer for 1S minuTes:
For repiriratory problems, remove person to fresh air (conract physician
immediately). wWash clothing before re-use.

CLEAN UP: Collect with absorbent material, flush wirh water. Dispose of
in accordance with local disposal regulations. \Uncured material can be
removed with approved solvent. Cured material can only be removed
mechanically.

sxxxx KEEP OUT OF REACH OF CHILDREN
xxxxx NOT FOR INTERNAL CONSUMPTION
saxxxx FOR INDUSTRIAL USE ONLY
CONSULT MATERIAL SAFETY DATA SHEET FOR ADDITIONAL INFORMATION

ERARXRARERARERAXERARARAAARERNAREARARAAXAXAEEAAXRRAARRAARA AR ARNAAAEAARRAAATAARARARARLXARARXRAXAR XX

DISCLAIMER OF WARRANTIES AND LIMITATION: E-BOND EPOXIES, INC. ("Seller")
warrants that if any good supplied prove defective in workmanship or
material, that Seller shall replace them or refund their purcnase price.
THIS WARRANTY IS MADE IN LIEU OF ANY AND ALL OTHER WARRANTIES, EXPRESSED
OR IMPLIED, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND/OR FITNESS
WHICH HEREBY DISCLAIMED. IT IS UNDERSTOOD AND AGREED THAT BUYER'S SOLE
REMEDY, AND THEREFORE SELLER'S LIABILITY, WHETHER IN CONTRACT, TORT, UNDER
ANY WARRANTY, IN NEGLIGENCE, OR OTHERWISE SHALL BE LIMITED TO THE RETURN
OF THE PURCHASE PRICE PAID BY PURCHASER OR REPLACEMENT OF ANY DEFECTIVE
GOODS SOLD BY SELLER AND UNDER NO CIRCUMSTANCES SHALL SELLER BE LIABLE FOR
SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES:~ THE PRICE STATED FOR THE
GOODS IS A CONSIDERATION IN LIMITING SELLER'S LIABLILITY. Before
application, the User shall determine the suitabiliry of the product for
his isntended use and User assumes all risks and liabilities whatsoever in
connection therewith. The terms of this paragraph may nor be orally
modified. THERE ARE NO WARRANTIES WHICH EXTE ND BEYOND THE FACE HEREOF.

CA2V0l-I11
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MATERIAL SAFETY DATA SHEET

AARRARRAARRAARARAARRARARRARARAAAAAAAAARRRARARARAAARARAAAXRARARAARRIAARARAXARR AR

E-BOND EPOXIES, INC. FT. LAUDERDALE, FLORIDA 33307
P. 0. BOX 23069 (501 N.E. 33RD STREET) EMERGENCY PHONE: (305) 566-6353

AAREARARARRRARRARARARAAARARAARRAARRARAARARARALEARAARARARAARAAAAARRAARR AKX ARRXARRARXRARL AR

1. PRODUCT NAME: E-BOND G-100 EPOXY GROUT DATE: 10/10/90
COMPONENT '"A" RESIN

ARAARAEEARARARAARAAARAXARAAAAAARRARARARAARLAXRARAARARARRAAARKXARXAARXARALXAARARXARAIRANRA L A

II. HAZARDOUS INGREDIENTS

ARRREXARRARRAXAARAARARAARRARAARRAAARRARARARAAXARARXARAARAARRAAARAXIARAARRARARAIAARA N

BISPHENOL A DIGLYCIDYL ETHER RESIN

CAS #25068-38-96 PEL & TLV NOT ESTABLISHED
N-BUTYL GLYCIDYL ETHER
CAS #2426-08-6 PEL 50 ACGIH TLV 25 270 MG/m3

AARAARR AR ER AR AR AR A A AN AR R AN R ARR AR ARA R AR AR A XA RAAARARRAARARRAARNAARXARRXIARARRARR RN

III. PHYSICAL DATA

ARRARRRERRRERRR R AR R AR R AR AR AR AR AR R AR AR R R AR KR ARARRRRANRIRRARA AR AR ARNRRAR AR
BOILING POINT: 200° F SPECIFIC GRAVITY: 2.08 + .02

VAP PRESS: (MMHG) N/A MELTING POINT: N/A

VAP DENSITY: Greater than 1 EVAPORATION RATE: N/A

SOLUBILITY IN WATER: Negligible
APPEARANCE & ODOR: Beige Liquid, Slight Odor

AEARRAREZARR AR AR A AR LARRAAARARRAARARRARARRAARARAAARARARRARARARRARRAAAAARAXRAR AN R XN

Iv. FIRE § EXPLOSION DATA
ARARRARRRAARR A AR AR AR AR ARARARRARARARARNARARRARARAARNRNRRRARRAARRAR AR AR RAAR A A XA NS
FLASH POINT:  173° F METHOD USED: Closed Cup

FLAMMABLE LIMITS: LEL: N/A UEL:  N/A

EXTINGUISHING MEDIA: Water Fog, Alcohol Foam, COZ, Dry Chemical.
FIRE § EXPLOSION HAZARDS:

Decomposition and Combustion products may be toxic. Use full protecting
clothing (See Section VIII). Use water to cool fire-exposed container.

FIRE FIGHTING EQUIPMENT:
Use a positive pressure, self-contained breathing apparatus.
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AAXETRARRARRRARARAAARARRAAARAAARAARRAAARAAAARARARARARRARARARRARAARRARARARARRARNARAARRARNA AR =

V. REACTIVITY DATA
ARRERARRRARR AR R AR AR ARAARAARRARRARRRR AR AR RAR AR R RRRARARARARR R AR ARKARRA AKX ®
STABILITY: UNSTABLE: STABLE: X

CONDITIONS TO AVOID: Elevated temperatures, strong oxidizing & reducing
agents, acides, strong oxidants § eposy resins under uncontrolled

conditions.
INCOMPATABILITY: Acids, Base and Amine Compounds under wuncontrolled

conditions.
HAZARDQUS POLYMERIZATION: Will not occur.

HAZARDOUS DECOMPOSITION OR BYPRODUCTS: Carbon Monoxide and Carbon Dioxide,
and Aldehydes.

AARRARRARRARRZRRRARAARARRAAARARARARARAAARAAAARARAARRRARAAARRRARARRARRRARAARAAARRXRRARARARRA XA S

VI. HEALTH HAZARDS

AXRARRARRARARARRARARARARRARARARARARARARNAAARARARXRAARARARRKRRXARRARRARRARAARARARAKAXRAR XXX

INHALATION: Inhalation of vapors could cause headaches, nausea, dizziness
and respiratory tract irritation.

1

SKIN: Product is moderately irritating to the skin. May cause skin
irritation and/or sensitization after repeated contact.

EYE CONTACT: May cause eye irritation. Repeated contact of eyes may
cause severe eye injury. Damage may be irreversible.

INGESTION: Expected to be slightly toxic by this route.
SIGNS § SYMPTOMS OF EXPOSURE: A skin sensitizer. Mild skin and eye
irritant.

CARCINOGENICITY: NOT ESTABLISHED

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Pre-existing eye,
skin and respiratory disorders may be aggravated by exposure to this
product. Pre-existing skin or respiratory allergys may increase the
chagce of developing increase allergy symptoms from exposure to this
product. |

EMERGENCY AND FIRST AID PROCEDURES: Flush eyes with plenty of water for
15 minutes while holding eye 1ids open. Get medical attention. Remove
contaminated clothing/shoes and wipe excess from skin. Flush skin with
water, wash with soap and water. If irritation occurs GET MEDICAL
ATTENTION. Wash clothing before re-use.

INHALATION: Remove victim to fresh air and provide oxygen if breathing is
difficult, give artificial respiration if mnot breathing. GET MEDICAL
ATTENTION.

INGESTION: Do not induce vomiting. If vomiting occurs spontaneously keep
head below hips to prevent aspiration and liquid imto lungs. GET MEDICAL

ATTENTION.

PRODUCT NAME: E-BOND G-100 EPOXY GROUT - COMPONENT '"A!" RESIN
PAGE TWO
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AEARRAAEARAARR AR R A AR AR R AARARAAARARRAAARKAARARARRARRNAARAARARRARAARAARARRRRARXAR A

VII.PRECAUTTI ONS FOR SAFE HANDLING & USE

ERXRARAARAARRKAAARAARAARARREAARARARAAARAARARARAARRARRARAAARRRAARARAARRAAA BT AAARAARARARRRARA

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED.

Absorb into sand or other absorbent material. Shovel into <closed
container for disposal. Wear protective equipment specified below. Flush
contaminated area with water.

WASTE DISPOSAL METHOD: Place in appropriate disposable facility in
compliance with Local, State and Federal Protection Agency regulations.
Keep out of surface waters. Sewers and water ways entering or leading to
surface waters., Notify authorities of when any exposure to the general
public or environment occurs and/or is likely to occur. DO NOT HEAT OR
CUT EMPTY CONTAINERS WITH ELECTRIC OR GAS TORCH.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Avoid contact with skin,
avoid breathing vapor, mist or spray. Store in closed, cool and dry
areas. Provide good ventilation, wash after handling, for Industrial Use

Only. Keep away from heat and open flanme,
ARRRRAXAARARAARARARNARRAARAAARARARARAARARAARAXARNAAAARARAARRARAAARRARNAARIARAARARARNAAXNRKAR

VIII. CONTROL MEASURES
ARARARRAR A AR AR AR AR AR ARRRRAARRRRR RN R AR AR RRARRARRRRNNRARARRARAXNARRARRRRRTXAR
VENTILATION:

Good mechanical ventilation and local exhaust. Control airborne
concentration below exposure limits.

PROTECTIVE GLOVES: Wear Impervious gloves.

EYE PROTECTION:
Wear splash proof chemical goggles. Eye wash fountain should be available.

RESPIRATORY PROTECTION:
Use NIOSH APPROVED RESPIRATOR for organic vapors if required.

OTHER PROTECTIVE EQUIPMENT: Wear protective equipment to prevent exposure
and personal contact. Use of BARRIER CREAM is recommended.

WORK/HYGIENIC PRACTICE: Use good caution and personal cleanliness. Avoid
contact with eyes, skin and clothing. Avoid breathing vapors, mists, or
sprays. Use only with adequate ventilation contaminated clothing to be
washed before re-use,

D.0.T. CLASS: COMBUSTIBLE LIQUID CLASS 3B (Not applicable for packaging
having a rate of compacity of 100 gallons or less).

UN NUMBER: UN 1993
HAZARDOUS INGREDIENT(S): N/A

D.0.T. LABELS: NONE
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MATERIAL SAFETY DATA SHEET

AR AR AR AR AR AR AR AR R AARAAARA R AR RARRER A AARARARARARAARAXRARAXNRAXAAARRA A AR AR

E-BOND EPOXIES, INC. . FORT LAUDERDALE, FLORIDA 33307
P. 0. BOX 23069 (501 N.E. 33RD STREET) EMERGENCY PHONE: (305) 566-6553
AXRRARAXARARARARARAAARARRNARAARARAAARAXARARAARARRAARRARNARARAARAAAAAARXARAXRRAARRXAXRRAARD
I. PRODUCT NAME: DATE: 2/20/87
E-BOND G-100 EPOXY GROUT
COMPONENT "B" HARDENER

AREARAXAA A ER R AR A AR R AARAARAAARAR A AN AR AR ARRARRAARARARARRARARRARRARR AR R XN NN

II. HAZARDOUS INGREDIENTS

RRRRRRARRRRAARRRRARARRARRAR AR A AR AR R AR A RN ARARARRARRR AR RAARARARARARRRRARRT R RS
*POLYETHYLENE POLYAMINE & MODIFIED

POLYETHYLENE POLYAMINE ADDUCT WITH

FATTY ACID

*A MIXTURE OF TLV 1 ppm(Skin) PEL NOT ESTABLISHEL
DIETHYLENE TRIAMINE
CAS #111-40-0

TRIETHYLENETETRAMINE PEL & TLV NOT ESTABLISHED
CAS #112-24-3
TETRAETHYLENE PENTAMINE PEL & TLV NOT ESTABLISHED

CAS #112-57-2

ARAEAKRARARNRAEAAXKARARAARARAAAARAXAAAAARRAAARARAARRARARARARAARARRARXARRAAXARR AR A A

III. PHYSICAL DATA

ARRRRRAR AR AR AR AR R AR AR AR AR AR AR R ARRRRRAARARARARRAARRRARR AN ARARR R AR RRRA AL RAR A
BOILING POINT: 300°F. SPECIFIC GRAVITY: .97 to .99

VAP PRESS:(MMHG) LESS THAN 1 MELTING POINT: N/A

VAP DENSITY: Greater than 1 EVAPORATION RATE: N/A

SOLUBILITY IN WATER: Partially Soluble
APPEARANCE § ODOR: Clear Amber Liquid, Ammonia Amine Odor

AR AR AR KA AR A AR AR AR AR AR AR R AN AR ARAAARAR AR ARR AR ARARRAARARRNAAR AKX AR RRAXRRA AR AR S

Iv. FIRE &§ EXPLOSION DATA

AR AR AR R RN RA AR R AR AR AR AR AR AR AR A AR R AR AR AN AR R AR R ARRARARRRRRARARARKARR AR S
_FLASH POINT: 200°F, METHOD USED: Setaflash

FLAMMABLE LIMITS: LEL: N/E UEL: N/E

EXTINGUISHING MEDIA: Water Fog, Alcohol—Ffoam, Co2, Dry Chemical

FIRE & EXPLOSION HAZARDS: Decomposition and Combustion products may be
toxic. .Carbon Monoxide, Carbon Dioxide § Oxides of Nitrogen may be
produced in fires. Use full protecting clothing (See Section VIII). Use
water to cool fire-exposed container.

FIRE FIGHTING EQUIPMENT: Use a positive pressure, self-contained
breathing apparatus.
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v. REACTIVITY DATA
AR R AR R R R AR AR AR AAR AR R AN R AR AR AR KR AR AA RN NAR A A AR RAA AN AR A ARRAI AR AR RRRA RS
STABILITY: UNSTABLE: STABLE: X

CONDITIONS TO AVOID: Elevated temperatures, strong oxidizing & reducing
agents, acides, strong oxidants § epoxy resins under uncontrolled
conditions.

INCOMPABILITY: Acids, Base and Amine Compounds under uncontrolled
conditions.

HAZARDOUS POLYMERIZATION: Will not occur.

HAZARDOUS DECOMPOSITION OR BYPRODUCTS: Ammonia, Carbon Monoxide Oxides of
Nitrogen and Carbon Dioxide gases may be formed.
EARRAXARARRARARARARARANRARARXAARRARAARKRAKAARAARRAAARARALARAAARXAAAXRRRARRAR DA e

VI. HEALTH HAZARDS
KREAREEREARRRRARARRARAAARAARAAARAAARARAALAARALRAAARAALA A AR AARAARARRAALRAARREAXA AR AR e
INHALATION: Inhalation of vapors could cause headaches, nausea, dizziness
and respiratory tract irritation.

SKIN: Product is moderately irritating fto the skin. May cause skin
irritation and/or sensitization after repeated contact.

EYE CONTACT: May cause eye irritation. Repeated contact of eyes, may
cause severe eye injury. Damage may be irreversible.

INGESTION: Expected to be slightly toxic by this route.

SIGNS § SYMPTOMS OF EXPOSURE: A skin sensitizer., Milk skin and eye

irritant.
CARCINOGENICITY: NOT ESTABLISHED

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE:

Pre-existing eye, skin, and respiratory disorders may be aggravated by
exposure of this product. Pre-existing skin or respiratory allergys may
increase the chance of developing increase allergy symptoms from exposure

to this product.

EMERGENCY AND FIRST AID PROCEDURES: Flush eyes with plenty of water for
15-minures while holding eye lids open. Get medical attention. Remove
contaminated clothing/shoes and wipe excess from skin. Flush skin with
water, wash with soap and water. If irritation occurs GET MEDICAL
ATTENTION. Wash clothing before re-use.

INHALATION: Remove victim to fresh air and provide oxygen if breathing is
difficult, give artificial respiration if not breathing. GET MEDICAL

ATTENTION. )
INGESTION: Do not induce vomiting. If vomiting occurs spontaneously keep

head below hips to prevent aspiration and liquid into lungs. GET MEDICAL
ATTENTION.

PRODUCT NAME: E-BOND G-100 COMPONENT "B" HARDENER
PAGE TWO
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STEFZ TO BE TAKEM IM CN3E MNATERIAL IS RELEASED OR SFILLED.

Nbzorb  into zand  or  other absorbent -material. Slnrsel tnto o Lo
wontainer for disposal. UWear protective sguipment specified below. Fie

contaminated area with water.

WASTE DISroSAL METHOD: FPlace in appropriate disposable facility in
compliance with Local, State and Federal Frotection NAgency rogulatiun=.
kagp out of surface walers, Scwers and water ways entering o loading

to sur face watere. Motify authorities of when any expocurc &2 Uhe

general public or environment occurs and/ov ig likely to occowr.
FRECAUTIONS IO BE TAKEN IN HAMDLING AND STORING: Avaoid contact cith ot
avoid breathing vapor, mist or gpray. Store in cleoged, cool and drs ar2a.
Frovide good ventalation, wash after handling, for [ndustrial Use Unly.
Veep away from heat and open flame.

B ALK TN I I I NI B AWK KRNI L I M IR I KT BN RN N

VIitL, CTONTEOL HENSURES

TN MMM PN P SN I S I IR I I I A B I BB 0 I MM M A I N e M MK BRI N Y

VENTILATION:
Good mechanical ventilation and lecal exhaust. Contrel airborne
concentration below exposure limites.

FROTECTIVE GLOVES: UWear impervicus gloves.

EYE FROTECTIONM:

tear eplash proof chemical goggles. Eye wash fountain sheould be
available.

RESFIRATORY FROTECTION:

Usze NIOSH AFPFROYED RESFIRATDOR for organic vapors if required.

OTHER FROTECTIVE EQUIFMENT: Wear protective equipment to prevent 2upolw <
and pergscocnal contact. Use of BARRIER CRENM ic recommended.

WORKIMNG/HYMSIENIC PRACTICE: Use good caution and personal cleanlinzes.

Avoid contact with eyes, skin and <lathing. fAvoid breathing wvapors.
mists, or EPrays. Uze only with adeqgquate ventilation. Confaminatec

zlothing to be wacshed before re-ucze.
D.0.T. CLNSES: CORROSIVE LIQUID, MN.D.S.

UN NUMBER: 1780

HAZARDOUS INGEEDIEMT(S): <ALIFPHATIC AMINED
D.0O.T. LABRELS: CORROSIVE LIRQUID, N.O.S.
FrRODUCT NAME: E~BOMD G6-100 HARDEMEF:
FNAGE THREE EPOXY GROUT COMPONENT 8

JER/smp/ 90/ (ENZCLOL-XXXTII)

"THE INFORMATION HEREIN IS GIVEN IN GOOD FATTH. NO WARRANTY, EXPRESSED OR
IMPLIED, 1S GIVEN REGARDING ACCURACY OF THESE DATA AND RESULTS OBTAINED"
FROM USE THEREOF. CONSULT E-BOND EPOXIES, INC, FOR FURTHER INFORMATION,
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PVC PIPE
SPECITTCATIONS

PVC PIPLE guligfm?l!inio

PVC 90° ELBOWS SCIEBULE 10

PVC COUPLINGS gcnllgfmﬂain
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SCHEDULE 40 ELBOWS —

A —— Y. T o il ot

STANDARD RADIUS

RIGID NON-METALLIC ELDBONS (PVC), FOR ABOVE SCHEDULE 40
SIZE: 2 INCH DIAMETER (NOMINAL) WITH BELLED END (ONE END ONLY)

SHPPLIED AS: CARLON NUASAJ, OR EQUIVALENT

- o i i -

RECOMMENDED SQURCE: Plain Belled Plain Belled
Paﬁ?go PaEtngo Size Pkgngty PkgﬂglL
HARD ELECTRIC Tuaeabd |~ = 1 50 .
UAZAE - % 25 —
UASAF -~ 1" 25 -
DEALERS ELECTRIC UASAG | UAGAGE | 114" 20 20
UAgAH | uASAHB | 14" 25 25
UABAS | uasaiB | 2" 20 15
uaSAK | uaoaxe | 2u* 10 10
CENTRAL ELECTRIC uagAaL | uasaie | 3~ 30 2515
11a9AM | UADAMB | 3y 25 2015
UASAN | LIABANB | 4~ 25 2015
WESCO UABAP | UAOAPE | 5" ] 872
UASAR | uasaRB | 6" ] 82
GESCQ

9%-)

#TMP-0991/AVCS-06
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HIGID NON-METALLIC CONDUIY

ST R g s S} oy} T i 18 1 4

RIGID MON-METALLIC CONDUIT (PVC) SCHEDILE 40

- - .%M:ﬁad‘%!: ‘23‘. i X; o kb
2 INCH DIAMETER (NOMINAL) e Rl L el

2.375 0.D. APPROX.

PLUS 40 Heavy Wall
2.067 1.D. APPROX. Nom. [ Cat. Wt. Per [Feet Per
0.154 WALL APPROX. Size No. 0.D. I.D. Wall |100 Feet| Bundle
i
SwpPLIED 1N 10 FT. LEUGT 24007 | Tos0 | aas | i1s |25 | oo
SUPPLIED AS: CARLON #49011, OR EQUIVALENT 1 49008 | 1.315 | 1.049 | .133 3 100
14 49009 | 1.660 | 1.380 .140 46 50
114 49010 | 1.900 | 1.610 145 55 50
RECOMMENDED SOURCE: 2 49011 2375 2067 .154 73 50
WARD ELECTRIC o1, | 49012 | 2875 | 2469 | 203 | 125 10
3 49013 | 3.500 | 3.066 .216 164 10
UEALERS ELECTRIC 31, | 40014 | 4.000 | 3.548 | .226 | 198 10
CENTRAL ELECTRIC 4 49015 | 4.500 | 4.026 237 234 10
HESCO 5 49016 | 5.563 | 5.047 258 318 10
6 49017 | 6.625 | 6.065 | .280 412 10
GESCO

Rigid non-metallic conduit is normailly supplied in standard 10’ lengths,
with one belled end per length. For specilic requirements, it may be
produced in lengths shorter or longer than 10’, with or without belled
ends.

£9-3
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STANDARD COUPLINGS A
|
Socket type for ¢ lre A
joining non- [ |
metallic conduit. F"L ]
N D
RIGID NON-METALIC STANDARD COUPLINGS (PVC) SCHEDULE 40
SIZE: 2 INCH DIAMETER (NOMINAL)
SUPPLIED AS: CARLON #E940J, OR EQUIVALENT
p
RECOMMENDED SOURCE: Nag,' Siz A B D oD c N L gtlr;
E9400 o | .852] 836 758] vies | vu| 4 | 14 | 150
WARD ELECTRIC E940E ¥ 1 1.064] 1.046] 948] 1%w | Y | % | 1% | 100
E940F | 1 [1.330] 1.310f 1.210] 1% | "] A |2 50
DEALERS ELECTRIC E940G | 1% | 1.677] 1.655] 1.535] 15%.] 1 va | 2% | 30

EQ40H | 1'% ] 1.918] 1.894] 1.755] 2'%4] 1'% s | 2% 25
E9404 2123931 2.369] 2.190] 2%+ Ve | % | 2% 30
E940K | 2% [ 2.890] 2.868] 2.688] 3% | 1% Yo | e | 20
EQ40L | 3 13.515] 3.492] 3.375] | 1% Yie | 3] 25

CENTRAL ELECTRIC

WESCO E940M | 3'2 |4.015]3.992| 3.780| 42 | 1'% Yi | 3% 20
EJ40N 4 4.515] 4.491] 4.265| 5% | 2 Yy | W 15
GESCO £940P 5 5.593] 5.553] 5.097] 6vs | 1%6 | %2 | 4% 8
ES40R 6 6.658] 6.614] 6.115] 7% | 2% | 14 | 4% S

. . saseasirsn s SHEET 4 0f 4 =

l HvvaTYy N4 1 A X1y Ny
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POLYGUARD PRODUCTS - WEIGHT SCALE TAPE

DESCRIPTION

POLYGUARD Weight Scale Tape comprises a rubberized asphalt waterproofing
element and a polypropylene mesh laminared to the outer surface. The
total laminaced thickness is sixty-five mils (0.065 inch). The tape is
wound on a disposable release-treated strip sheet to prevent blocking in

the roll.

APPLICATIONS

POLYGUARD Weight Scale Tape is applied to pavement surfaces in order o
secure, on a temporary basis, weight scales, or traffic counter hoses.

No other use of these marerials is to be made without prior appreval of
POLYGUARD as to service and method of applicarion.

TECENICAL DATA

PROPERTY

Toral Thickness

Tensile Strength = Mesh

Puncrure Resistance - Mesh
ALl

Pliabiligy - 1/4" Mandrel

Permeznce (perm

TYPICAL MEASUREMENT

SQURCE
POLYGUARD Products. Inc.

£anis, Texas 73120-3755
(214) 875-8421

65 mils (0.065 in.)

50 1lbs./in.

200 1bs.

No cracks in mesh or
rubberized asphalt

0.1 maximum

TEST METHOD

ASTM D 882 Modified(l in. opening,

ASTM E 154

ASTM D 146 180°FT.
Bend 3 15°F.

-

ASTM E 96 Method B (modilied)

SHEET 1 of 2
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PURCHASED AS:

POYLGUARD WEIGHT SCALE TAPE
4 in. WIDE X 200PT. LONG ROLLS
3 ROLLS/PER CARTON
80 LBS./PER CARTON

ERELTTONS

Potyguard Usight Zcaie Tape should be applled only to pevement uhich is clean, dry, mmostn, and free
of aebriz. Temoerature should be over &5 F.

1f tape is being sppiied st uwer 50° F., primer wmey be recuired. Contser Poiyguars for primer
recoomenciat ons.

This zaterial is offered for ssic by POLYGUARD PROXIUCTS, INC.. only for the expresssd purpose ss ces-
eribed in this l{terasture for purposss other than taugnt therein by POLIGUARD PRODUCTS, [XC. shall be the re-
sconsibility of the purchaser sng POLYIUARD PRODIKTS, ING. does not werrsnt nor wiil be resconsibie for any
misuse of these progucts. POLYSIARD PRODUCTE, IEG. will replece, F.0.8. Emiis, TX., saterials not meting our
mrutscturerst speciticarions, one yesr from date of saie.

Polypuard prosicts as cescribed herein sre for {ndkstrisl use anty. The asplicatien of these prooucets
shoutd be performed by worooen wno are skdlied in the spplication of materiais described herein in sccorcancs
with sanufacturers spacificagions.

JATERIAL SAFETY DATA:

ALl Matarisl Satety Osts Sheets and precsutionary lsbeis shouid be resd and wwierstood by sil ussr
spervisary perzonnel snc espioyees before using., Consull POLTIRARD PIEEIAXTS, 1NC., Matsrisl Safery OData
Sheats any OSHA regulavions for asaditionsl ssfety and hesithh infermavion for the procsets described herein.
purcnaser I8 responsible for complying with sll applicaible fecersi, stste, or locai isws anc regulations
covering use of the progucst inciuiing wsste disposal.

This is not a Material Satety Oata Shest and iz noT to be used o2 such. POLYGUARD has prepared
ssparate Matzrial Safety Oata SheefS on each product.

FATITEMANCEL

HoT rocxired.

JERENICAL SERVICE:

Assistance and information is available from any POLYGUARD distriburor or desler, or contact us st our
Emnis, TX., offics.

SOURCE:

POLYGUARD PRODUCTS, INC.
Ennis, Texas 751200755
(214) 875-8421

SHEET 2 of 2
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READY-TO-USE
CEMENT MIXES

MATERIAL SPECIFICATION

REQUIREMENTS:

80 1bs. BAG mixed with a ratio of 4 quarts of water per
bag (typically), unless otherwise specified by the
manufacturer, or as directed by the TTI Inspector/s
assigned to this project.

The manufacturer's instructions, or the TTI Inspector
can stipulate the acceptable water content. Where
additional water is stipulated, it shall be added in
one (1) quart increments.

If too much water has been added for a given amount
of cement, the contractor shall add more bag mix to
attain the correct consistency. It shall not be
permissible to pour off excess water from the top of
the cement/water mixture. More cement must be added
to correct the consistency.

Amount of Cement Per Installation Site

#TMP 0991/AVCS-08
READY MIX CONCRETE

AVAILABLE AS:

SAKRETE
REDI-MIX
HANDI-MIX

(Typically) four (4) to five (5) bags per cabinet
(slab) foundation.

RECCMMENDED SOURCE

As available in the field

SHEET 1 of 1
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REIMFORCING BARS

Standard Round Concreis

—

A.S.T.M. A-615 Grades 40 and 60

New bar Nos. based on number of % inches in-
cluded in nominal diameter of bar. Bars
numbered 9, 10, 11 are equivalent in weight
and nominal cross-sectional area to old type
1, 1%, 1% inch square bars.

Nominal Dimensions
Cross-

Bar Sizes Sectionat Weignt
New Ol Dizmeter Area Penmeter Pounas
No. in. fnenes Sa. in. facnes per Foot

-3 3, 375 11 1.178 376
4 Ly 800 .20 1.571 668
5 s 625 .31 1.963 1.043
6 A 788 44 2356 1.502
7 i B75 60 2.749 2.044
8 1 1.000 .79 3.142 2.670
g 1 1.128 1.00 3.544 3.400

10 1% 1.270 1.27 3990 4.303
11 1, 1410 1.56 4430 5.313
14-8s ... 1.683 2.25 5.320 7.650
18-S .. 2257 400 7080 13.600

NOTE:
See SHEZT 2, following,
for specific ORDERING
and SOURCING informacion!

c-72
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MATERIAL SPECIFICATION #TMP 0881/AVCS-08 REBAR

R;;;;gmg;ggg l §:
3/8" rebar

13' per box placed as per instailation instructions:
2 - 3’ sections
2 - 2/ sections
3 - 1' gactions

Avaiighle in 10’ or 20° sections. Purchase of either iength depends on
hauling capabilities of Subcontractar.

RECOMMENDED SCURCE:

As availabie in the fisld.

c-73
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FLEXANE 80 LIOUID

Flexane 80

~W‘: -~

Offers a longer working time of

approximately 30 minutes and a more
flexible cured hardness of 87 Shore A.

Typical Physical Properties, Flexane® Urethanes 7 cays om sepeatre

F lexane 80 Liquid Urethane

* Flexare 80
e l
[WOE Ao Fhwsart CUITO AGETT. 100 % bY Wi, ‘73 f
| Coverzowid, Gu%™ thexmaa i 106
[ Vimcosity with AGITeneT (Ca) 18000 !
Potitwot 1 10 ines 5t 75°F 30 ;
ODsmomingamm. (hours: JX H
Dry: 1180 |
CORraIIX) TITDwwRILIY ARSI °F et 320 1
Curwa traroness, Shore A 157 '
[Tormag sTengih CRASTM D 42 12100 !
Cor® ST RAGE. ST, ASTM D 2568 -gogs ;
Deiectc Swendin ASTM U 148 1350 ‘
[Tow rewscnce. CRASTM D 524 =
SIS WYTRanE

LIQUID URETHANES

STOCK NO. UNIT SIZE
15800 1 1b.

RECOMMENDED SOURCE:

~BRIGGS-WEAVER, INC.
P.0. Box 24500
Houston, TX 77229-4500
(713) 672-1100

—

ISHEET 20F2)
#TMP-0991/AVCS-10
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PEDESTAL MOUNTING MATRIX
for DETECTOR CABINET

S ————————————— R

MATRIX WELDMENT

Formed and bent to shave, from Four (&) each of Item #l
of ECP Drawing #ECP-12-01-90 (3/4-10x18x3 Low Carbon Steel
Anchor Bolts) and Welded, as shown below.

SEE - ECP DRAWING No. ECP-12-01-90 (ATTACHED)!!!

SOURCE:

ECP
ELECTRICAL & CONSTRUCTION PRODUCTS
1707 Hydro Drive
Austin, Texas 78728
{512) 251-7139

SOTE:

ONE (1) EACH REQUIRED,
~PER EACH LNSTALLATION!

NOT TO SCALE

I I A —

€-75
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