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DEPARTMENT OF TRAN SPORTATION

605 Suwarnze ek, 345-27. Tallahassez, Florida 35350450 Thomas F. Barer, )o.
[E50;458-11 1 frnr 123, SuepCom 7B 11 W 1035, LAY (B30)456-4732 SArrRIAnY

FLORIDA

LA TON CHILES
GovegNOR

L e

MEMORANDUM

NATE: Wednesday, October 23, 19897
Ty, District Planning MARAgeTs éﬂN\
rROM: Cordon R. Morgan, Pranspariation Siatistics Office
__21BJ zor  Traffic Monaitoring Bquipment Certification

—

———————

A5 you Know, e new chjsctive ayvaluation process will inelude puints bazed on when {(or 12
~ertifcalive io previded that ipatfic monitorng equipment i proper and functioning
covrectly. We now have a certification process ard torm that can be weed fov Lhie parpines
The attached shest has the Trafic Monitoring Equipment Cartifcation Guideline un one

sida, and the Traffic Monitoring Eguipment (lertification Form cr the othar 3ide.

Please review the Cuideline snd thez Form, and Lot me koow 1T ¥ou have any suggesflons for
improving pither of them, 1f yuu lisve guestione shnuf the deta-ls of them, please coniact

Harshad Desal at SupnCom 278-4111, exteasion 104, or e-mail lum at pl834hd-

Drure Gordon will be taking copies of the (ruideline and Form with him to discuss at the
October 25 mesting of the District Dircetors of Planning and Frograms; if vou have a
clisnce, you may wank to digouss these matcrials with vour Divector before then.

(zEM
Attachment
or Yzela Liloxt, Truce L. Liorddn



TRAFFIC MONITORING EQUIPMENT CERTIFICATION FORM

Tast Bagin Taest Fnd
Test Date: Time: ANITN |Time: AM/MPM
Test Site Location: Tratfic Monitoring Equipment Eeinam’
Make:
Test Site Direction: T Mlodel No.: Sarial No.
itk ALy P ANAT YRR

Results of Equipment Tested TTMS or Visual Test Results
Total Vehicles Counted: 1 Total Vehicles Counted:
Vehicle Counts (Byv Class) If apolicable; %ohicle Counts 1By Class) If Applicable
[Class 1t ' Class 1: T T T
Tlacs {Claeen2 T Ciass 2 ! {iass 1-3 I
Class 3: | _ Class 3 :
[Class & 1 Class 4 al
T lass o i Class o
Class 6. TTClass 4-8 Clzzs 6 . Clasy 3-8 .
[Clazs Class 7 :
Class & K (Zlass 5
Class & ‘Class o
Class 10 Ciass I
Class 11: Class 9-13 | Class 11: {lass ¥-13 :
Elass 13: (Class 12: B
Class 13: Class 13:
| Class 15: Class 15 | Class 15 Class 15 I

{otat: T R T 1ozl R o o T

This is to certity that the portable traffic menitoring equipment lisied above was tested in
cagrdanea with tha guideline on the reverse of this form {to be ingorporated in a
procedure currently being developed), and meets the accuracy requiremenis needed for

braffic data programs. Otherwise, the equipment is "REJECTED" as reflected in the
commerts section below.

Test Performed By

MName ' Title

Crganization ’ Signature
Test Monitored/ Anaivzed Hyv:

MName ’ Title

Organization Signature

REJECTED WHEN THIS BOX
IS CHECKED—J»

COMMENTS:




TRAFFIC MONITORING EQUIPMENT
CERTIFICATION GUIDELINE

Onee a yzar, all rortable {rafiic volume counters and portable automatic wenicle
clacsification counters used by the Deparament er used by roasultants for genersl data
collection actiwities or othe. Deparlment mrojeats must ba carrirad fnr accaracy n
data ccllection.

The testing of porfabie fraffic velume courtars wil comeist of setiing the porEbi

ol
cooniers sequendially at a2 colomed Jocation ard then compating their ecunts with
3 f-om zn adiaceni ielemetsr=l maffic

Cefscence counts faxen at the aames e tron

monitoring site o7 —apuz. couns e ot ftesn machines can o2 g0t 2L OnC sime for
- —ioimum of ong heur data gollestien, I e countor & partanie MEcnine & witnin
ten perzent (1090 of the coferznce voiL—e count, thea the equipment is corsicenec

ErRSp L Ko
iz be functioning rroperly.

> - o

- elicie clpssiiicztion countor Operailon, HWO IRIE are sl o

carification

1.

Tha toizl volume is compared o the total reference voluma, Tf the poriakbi
automatic vehicle elassification coimter izl counis are within ton percend [10%)
af -he reference volume, then the 2couray est s met, ]
The counts for each of the 14 ciasses will be grouped for comparisan o LlExe sure
thal ar. anomaly in one class with & very low volumsz, for instance, does not
disqua'ify a machine. The groupings will be: (a) Classes 1 tarough 3; (b Classes <
through §; (g} Classes 4 through 13; and (2] Class 15 {unknown wvehicig fypes) I:
the diffuienwe in any of the hrat 3 groop trt=le for the clasaification counis
compared io the refurence data co not excaad ten percent (10%), and the class 15
coumiks ere less then 10%: of the sota. counis, ihen the test is met

[

Any portable machine that passes the azcuracy teyt for trafic volume ana/or
velicle elassifimatinn ean ks ceriified ‘or only the tvee of count on which 1t was
tested (Le. volume, classifieztion, or volurme and classification).

The test rasults will be docurnented for each counter 1o be used on a Department
project. The documentation will be submitted to the district for their working [les
and must include:

1. Count location. ard direction of travel

2. Attomatic court manuizcseser make, model number, and serial
numper

3. Volume count data and/or classification count data from the

sutormatic counter in tabular farm and in fifteen minute intervals
Date and firnes of tesung

A certification stating tnat the counter has succassfully compieted
testing for data collection accuracy. ‘

Ut e



APPENDIX B FHWA Classification Scheme “F”

CLASS.
GROUP

1 Y
s
2 e
Poalesa
3 | ==
Medium T, 4 | GeiEsEg
Trucks 24T 5 &%
ol BEs | W
x S 7 | s
= — PRI
N[ 2| s
o pa—r
L ST
or_lwe—o>
L[
R
FERTEN®
Any 7 or more axle

L — FHWA Scheme F

Traffic Monitoring Handbook Page 78



APPENDIX C Standard Index 17781 Loop Installation Details

Traffic Monitoring Handbook Page 79



TWISTED PAIR AND LOOP LEAD-IN TWISTED PAIR AND LOOP LEAD-IN
GENERAL NOTES INSTALLATION WITH CURB & GUTTER INSTALLATION WITHOUT CURB & GUTTER

ALTERNATIVE |

Drill A Hole Through The Curb At The Point Which The Required Saw-Cut Depth Is Cut A Slot In The Edge Of The Roadway Of Sufficient Size And Depth To

Snugly Place The End Of The Flexible Conduit. The End Of The Conduit

I. If the loop lead-in is 75'or less from the edge of the loop detector or controller cabinet, Obtained Just Prior To Cutting The Top Inside Edge Of The Curb. Slide A Section Shall Be At Least 6" Info The Roadway And = 2" Below The Top
continue the twisted pair to the cabinet. If the loop lead-in is greater than 75' continue Of Flexible Conduit At Least 6" Into The Hole From The Back Side Of The Curb But Of The Roadway Surface. The Departure Angle Of The Conduit From The
the twisted pair to the specified pull box, splice to shielded lead-in wire and continue Not Within 2" Of The Top Of The Hole. The Conduit Shall Fit Snug Within The Roadway Shall Be 30° To 45°.
to the detector or controller cabinet. Drilled Hole. Fill The Top OF The Hole With Loop Sealant To The Level Of The

Curb Surface. A Nonmetallic Material Should Be Used To Prevent Excessive Loop

2. The width of all saw cuts shall be sufficient fo allow unforced placement of loop wires Sealant From Entering The Flexible Conduit. See G;.'neral
or lead-in cables info the saw cut. The depth of all saw cuts, except across expansion Note 78
Joints, shall be 3" standard with a maximum of 4". Twisted Pair Or Loop

Lead-In In Saw-Cut

NVZAW/AV/AVAVAVAV/AVAAVAVAVA/A)

3. On resurfacing or new roadway construction projects, the loop wires and lead-in cables ‘

may be installed in the asphalt structural course prior to the placement of the final asphalt PVC Coated
wearing course. The loop wires and lead-in cables shall be placed in a saw cut in the Flexible
structural course. The depth of the cables below the top of the final surface shall comply T?, Conduit
with note 2.
4. A nonmetallic hold down material shall be used to secure loop wires and lead-ins to the
bottom of saw-cuts. Hold down material shall be placed at approximately 12" intervals :
no. e To Full Bo.
around loops and 24" intervals on lead-ins. Or Cabinet
Or Cabinet r tabine
5. The minimum distance between the twisted pairs of loop lead-in wire is 6" from the loop to ALTERNATIVE 2 PVC Coated ) )
12" from the pavement edge or curb. Flexible Conduit Tm:;eze/;g/_ranr
Drill A Hole 2’" To /" Larger In Diameter Than The Rigid Conduit To Be Used Saw Cut
6. Splice Connections in pull boxes with U.L. listed, watertight, insulated enclosures. Place one Through The Roadway Asphalt (Or Concrete ) Surface And Base At An Appropriate
enclosure over the end of each conductor and place a third enclosure over the exposed end of Angle To Intercept The Trench Or Pull Box Hole. Place A Predetermined
the shielded cable. Length Of Rigid Conduit In The Hole And Drive The Conduit Into The Trench Or
Hole. Install A Molded Bushing ( Nonmetallic) On The Roadway End Of The Rigid,
7. As an alternate, a larger diameter enclosure that will accommodate both the splices of the Conduit. The Top OF The Rigid Conduit Shall Be Approximately 2" Below The
conductors and the exposed end of the shielded cable may be used. Roadway Surface. Fill The Hole With Loop Sealant To The Level OF The
. . " 5 Roadway Surface. A Nonmetallic Material Should Be Used To Prevent Excessive
8. The maximum area of asphalt to be disturbed shall be 6"x 6". This area shall be restored . . . .
5 Z Loop Sealant From Entering The Rigid Conduit.
as directed by the Engineer. [
Twisted Pair Or Loop
‘ 1 =1 Lead-In In Saw -Cut
| | \
‘ ‘ I ‘ S
‘ ‘ | | Note
5 ‘ ‘ ‘ ‘ lsVe: G:ger al Other alternatives may be approved by the State Traffic Operations Engineer.
] ote
PVC Coated J
Flexible Conduit Rigid Conduit
——) "\"A\'IA\'IA\'ll\'l‘\"‘\"‘\'l‘\"A\"A\‘"““\‘"
Note

Other alternatives may be approved by the State Traffic Operations Engineer.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

VEHICLE LOOP
INSTALLATION DETAILS

Names | Dates| Approved By

Designed By

State Traffic Standards Engineer

Drawn By Revision Sheet No. Index No.

Checked By 02 lof 2 /; ; 8/

$8$889SYTINESS$$$$




Stop Line

Stop Line Stop Line Stop Line Stop Line
2' 1 L >
W— - Variable Stop Line
31_ 6” B 3
Variabl - { : 2!
‘ariable 4 Turns
— 4 Turns
- =12 Turns
& /~2 Turns
5 [~ 2 Turns
2 Turns .a
4
1N ) o —3 Turns l 1 s 4 Turns
6' \ 3 / }\ 3'-g"
6!
6' Pt/ | Nt
3 1.3
TYPE A TYPE B TYPE C TYPE D TYPE E
TYPE F

Note: Loop conductors
must follow saw -cut to
Loop Wires bottom forming slack

Double Width Cut section at joint.

Pavement Joint

I S Soft - Setting : s
Sealer Injected Into - m— e L S ALY BT SRS
Stop Line Deep Section Of . .
I Groove Over Wire. 3 3
PLAN

CONCRETE PAVEMENT EXPANSION JOINTS  VERTICAL SECTION

| — Type 'B'
Notes:

r r \ . The "number of turns” indicated at the specified point on the loop refers
to the number of passes of loop wires which are placed in the saw-cut
forming the complete loop.

Variable ¢
b 2. Loop types or details not drawn to scale.
| Type 'B' 45° ) , . .
3. Loop Types are centered in a single lane except Type E which is centered

on two lanes.

(g 9

Shielded Lead-/In

4. The number of individual loops in the Type G loop may vary up to a maximum
of four (4).

~ 5. Lead-in may be connected to either end of loop.

Variable Loops To Fullbox.

Pullbox Specified , 6. The leading edge of loop Types A,C.D.& F may extend past the stop line
Under Separate Pay L Y a maximum of 10'. The length of these loops may be extended to a maximum
Items. of 60'. Each intersection should be individually designed and if the
modifications noted above is required it must be noted or detailed in tne plans.

[

s

7. Loop lead-in wires should not be installed in the same pull box with signal
power cable.

~——— Type B’

/!

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

Names |Dates| Approved Bé ; '7 :

] A VEHICLE LOOP
[ INSTALLATION DETAILS

LOOP CORNER AND LEAD-IN DETAILS oevnee o B L O 3

TYPE G Drawn By
Checked By 00 2 of 2 /778/

$E$8$SYTINESS$$$$
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“ AR .'V.' 7[':V..<‘7
‘ ‘ |- - Lag v Junction Box Junction B
AL Bolt Conduit L rj/ |_——Junction Box L
| H v v Pole Clamp—| Pole Plate With —] /71!
—L0Y ) i« AR e N Steel Band (Or j
Zal - Method Approved N[':; .
Pole Plate~—in -l By The Engineer) |\ - -
With Steel ‘ K Yoo ] I
Band Pole Plate With AL Ly
M Steel Band Or Load —f{.". .- ~ J =k 'W
. nchors and Bolts p T v e IN
Cabinet . ) . e
L Cabinet Cabinet S
‘ cp 7 ceve
L v Anchor
by T Jv[ Bolts I
)M o) _(ﬁw £4 Chamfer
- oy .
; ‘ A 4 - — J * < 18
‘ | T v S
. N A v Conauit
| Pulling Elbow Pl Pulling Elbow Conduit v (Rigid )
Type LB g i 2 Type LB < IS Grad L
= pl. v = s rade ~ Do
* AR * N L (A )
J\ o % ¥ | _-..V._ Conduit O
U [ £" x 40'(Min.)
When a pole mounted LI | A Ground Rod
cabinet is specified
the 24" hole for POLE MOUNTED BASE MOUNTED
METAL POLE CONCRETE POLE ~ the cabinet shall be WooD FOLE
INTERCONNECT JUNCTION BOX
* . . . . . .
Liquid tight flexible conduit is approved for use from the electrical If holes for cabinet mounting require relocation, original holes
disconnect to the cabinet when both are installed on the same pole. POLE MOUNTED CABINET shall be filled In with concrete or covered with a non corrosive
cover plate.
Notes: Cabinet
or
I. The number, size and orientation of conduit Junction
sweep will vary according to site condition or Box
locations. Two spare 2" PVC conduits shall
be provided in all bases. The spares shall exit
: I in the direction of the center rear of the
cabinet base, into a pull box and capped with
- . a weather tight fitting. If obstructions
prevent the spare conduit from exiting to
® the rear, or the rear of the cabinet is
p located on the R/W line, a side exit of the
U Cabinet Cabinet j spare conauits will have fo be approved by
the project engineer. All spare conduit
sweeps shall be capped with a weather proof g
fitting. SN
¥
2. Meet all grounding requirements of Section 620 .
)| I of the Standard Specifications. Ground Line Or
] Grade ‘ “
i |
Ground Line Or ) | 1" Chamfer
Grade 2
m I-— e e K ﬁ t/411 Max. - | v ‘k. -
S I . 30" Max. A R ol s
= s Pull Box f——— = | 3 | s
IO R 's —n P ; .. ) N
R SLIM IS C gt e - i | - e STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
AR A S N -l
Yoy _V.w.wV:_V‘.w.:V vi.opl V -'-.v
Service Slab C. v -
(Slope 4" To I" For Drainage ) — CABINET INSTALLATION DETAILS
Not Required In Sidewalk Or Pavement 8"
Areas Or Where R/W Is Restricted.
Names |Dates| Approved By z ? z
PEDESTAL MOUNTED Designed By State Tgfic S(andarz Engineer
BASE MOUNTED CABINET orawn By e
Checked By 02 lof | /784/

$$883$SYTIMESS$$$$
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Equipment Cable, 5 ft.
long, furnished
separatrely

(ref. sheef no. 4)

JI recept. with alum.
mtq. bracket

for lanes | to 4

Cabinet cable /

Surge suppressors —— |
( furnished separately )

Speed/Classification Unit and
Modem furnished separately

\
| |
\
- Veh. speed/ |
o \
\ é class. unit |
j— ‘
- = | T T
- L] Modem
===
Vs .
/ Adjustable shelf
/
a | L a o | Battery terminal R |
£ | ~ "E N ST T T T T \ ‘ C |
i A Q& /Solar powers  1gS !
£ £ &% C surge. > 1£2%,
SromEL |s§p sueeressions S g
Q] i =N N =
IS Q \
S Q . \
= i u Solar terminal b———
L‘ L‘ L‘

-

12 volt storage
battery

+

0.7/5y

1.5625

s 1.5

Note:

o Bracket shall be fabricated
of 0.090 - 0./125 inch thick
aluminum.

Dimensions may vary depending
onh the manufacturer of the
JI receptacle being furnished.

The cabinet manufacturer
will construct the mtg. bracket
to fit the receptacle.

O —7
2.125

@_\ ‘
®0.375 All bracket dimensions
JI MOUNTING BRACKET are in inches

—— Backplane for
lanes [ to 4

I. Traffic monitoring site cabinet includes:

A. One adjustable shelf;

B. One backplane ass'y;

C. One Jl receptacle with mounting bracket;

D. All associated wiring and wiring harnesses.

2. Basic backplane assembly consists of:

A. Two inductive loop terminal strips;
B. One vehicle sensor terminal strip;

C. One battery terminal strip;
D. One solar panel terminal strip.

3. When piezoelectric axle senhsors are used, the

shields must be connected to earth ground.

CABINET LAYOUT DETAIL
(For Up To Four Lanes)

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TRAFFIC MONITORING SITE

Names | Dates| Approved By

Designed By Mgr Of Trafispyriation Stafistics

Revision Sheet No. Index No.

1of9 | 17900

Drawn By

Checked By 00

$EEEEESYTIMESSS$$¢




These cable ends mustbe &'
fabricated to fit the Vehicle

Speed/Classification unit

Veh. speed/
class. unit

Equipment Cable _————

Speed/Classification Units

and Modem furnished separately Alum. Bracket for JI Recept. ( Ref. Detail, Sheet | )
( Attach to shelf mounting rail in cabinet)

JI Receptacle

,ﬁPl Equipment Cable Plug

Pl Equipment Cable Plug
( Lanes | through 4) j\

( Lanes 5 through 8)

\ \ \
Equipment Cable, 5 ft. ' Veh. speed/ | Veh. speed/ | [ (8
long, furnished | closs. unit | | closs. unit | '
separately | ’ / hgj } ’ }

‘ ‘ ef. Shee or Pinout Charts,
(ref. sheet no. 4) | -, | 7% *\ET,‘ _____________ | <— Cabinet Cable geZe;‘,;cl; ‘:m,; p/Lllag de;a(/:\fs. f

. A\

Jl recept. with alum. Adjustable shelf “x_ Cable Arrangement For More Than

mtg. bracket Four Lanes Monitored By a Single

Wiring To

for lanes | to 4 gcl;g;.(,/’;g;a;g Vehicle Speed/Classification Unit Backplane
Jl recept. with alum. I. Traffic monitoring site cabinet includes:
—— Mmig. bracket A. One adjustable shelf;
é,gq gorf O/Gg €s B. Two backplane assemblies ( equipped as shown );
—
§*<3L‘ C. Two Jl receptacles with mtg. brackets;
K ED —— Backplane for D. All associated wiring and wiring harnesses.
§3q P lanes 5 fo 8
| ( Does not require 2. Basic backplane assembly consists of:

battery terminal,

\ solar terminal, voltage A. Two inductive loop terminal strips;
/ regulator, or solar power B. One vehicle sensor terminal strip;
Cabinet cable i - surge suppressor. ) C. One battery terminal strip;
o= | o~ | ° °
. % Ll L E SSJ | Battery terminal | },fj —— Backplane for D. One solar panel terminal strip.
urge suppressors —| N R Q[ Colar rowe > v S|
( furnished separately ) g R £ §<ob </50/%Z%06W@f\> | Y ] fanes /o 4 3. When piezoelectric axle sensors are used, the
— — - . =3 .
2| Il N <5 \suppressions | 8 ?} shields must be connected to earth ground.
B . o[- \
§p o § §*‘p | Solar terminal | ‘——-
= - CABINET LAYOUT DETAIL
I D (For More Than Four Lanes
| | And Up to Eight Lanes)
\
10 in. } 12 volt storage } STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
\ battery ‘
\
: ] J

TRAFFIC MONITORING SITE

Names |Dates| Approved By m}/‘(/

Designed By

Mgr Of Trafisbyriation Statistics

Drawn By Revision Sheet No. Index No.

Checked By 02 2 of 9 /7900

$EEEEESYTIMESSS$$¢



A To JIl receptacle
|

Ref. sheet no. | or 2, nhote 2

for items to be included with backplane

Surge
suppressor
8 in. x 24 in. x 0.125 in.
Loop leads Loop leads Piezo. sensor leads thick aluminum backplane
from lanes from lanes from lanes
/& 2 3 & 4 /- 4
A W TR Y Y R I o Power output
i :@:@:@:@:@l@l@:@:@:©= - Solar power
:@:@:@i/i@:@:@:@:@:() voltage regq.
(—) o\ )
( Jumpers E_}\ ..... S O O |
-~ / /7
4z
- \\\\8 -
g” ( +) 0\
Sl
Oy
Q 1
e %——’4
—)
O___ O
/g//
il - Red (+) —— 2 =
7 it Solar Bk (—)
” i power input
—H 24 m B
Il
- CABINET BACKPLANE DETAIL
— —==—— Earth ground

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

K& \ \

, . : TRAFFIC MONITORING SITE
—=—— |[nductive loop lead-in and vehicle

All terminal strip contacts
are on % inch centers ( Cinch 142 Series or equal )

sensor leads from roadway Names | Dates] APProved By o
Designed By Mgr OF TraAspyriation Stafisfics

Use insulated fork wire terminations

Drawn By Revision Sheet No. Index No.

17900

3 of 9

Checked By 02

$EEEEESYTIMESSS$$¢




Alum. Bracket for JI Recept.
( Attach to shelf mounting rail
in cabinet )
JI Receptacle ( Amphenol 28-12

recept. W/Male Pins and MS
fype clamp, or equal. )

Cabinet Cable A

/

These cable ends must be
fabricated to fit the Vehicle
Speed/Classification unit

Pl Equipment Cable Plug
( Amphenol 28-12 Plug W/Female Pin Slots
and MS type clamp, or equal. )

—

N

Equipment Cable

JI Receptacle Pinout 0 Pl Equipment Cable Plug
26 Recessed Male Pins 26 Female Pin Slots
A |Loop la (ba) yellow A Loop la (5a)
B |Loop la (5a) purple
D purp B Loop la (5a) N NOTE:
C |Loop Ib (5b) gray - C | Loop Ib(5b) o &
D |Loop /b (5b) bink =3 The equipment cable can accommodate up to four lanes
P p D | Loop Ib (5b) 28 . _ . .
E |Loop 2a (6a) brown E | Loop 2a (6a) © 5| of inductive loop and vehicle sensor inputs.
< &= .
LS~ F |Loop 2a (6a) blue F | Loop 2a (6a) 8 8| (Ref. Sheet No. | for cabinet layout )
G |Loop 2b (6b) orange 6 | Loop 2b (6b) ®
For more than four lanes and up fo eight lanes of

H |Loop &b (6b) tan H | Loop 2b (6b)

J |Loop 3a (7a) white N | 6nd inputs, the following options are available:

K | Loop 3a (7a) green ¥ Loop 30 (7a) I. A second Vehicle Speed/Class. Unit and separate

L |Loop 3b (7b) red K| Loop 30 (7a) equipment cable conhnecting to a second JI receptacle; or

M |Loop 3b(7b) black L | Loop 3b(7b) = 2. A single Vehicle Speed/Class. Unit capable of up to eight

N |Gnd W | Loop 3b (7b) 2S5 lanes of inputs and a single equipment cable with split ends

© 9 . .
P |loop 4a (8a) w/vellow 5L fo fit two Jl receptacles. ( Ref. Sheet 2 detail)
V —t P4 o /y / P Loop 4a (8a) u§§
e e 00, w/pu + . . . . . .
Wiring To p > pirpe R | Loop 4a (8a) 8 8| MNumbers in parenthesis in the pinout chart identify lane
S |Loop 4b (8b) w/gra B . .
Backplane P gray > | Loop 4b (85 ®| numbers when a second backplane for lanes 5 through 8 is required.

T |Loop 4b (8b) w/brown T Loop 4b (8b)

U |Piezo I(5) (+) w/blue d Gnd

V |Piezo 1(5) sh w/orange U Piezo 1(5) (+)

W |Piezo 2 (6) (+) w/green ;

_ V| Piezo I sh = EQUIPMENT CABLE DETAIL

X |Piezo 2 (6) sh w/red W | Piezo 2 (6) (+) |2 §

Y |Piezo 3 (7 ) (+) w/black X Piezo 2 sh -.g E’:, STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

Z |Piezo 3 (7) sh w/red/bik Yy | Piezo 3 (7) (+) §§

R o
a |Piezo 4 (8) (+) red/green 7 | Piezo 3 sh SIS TRAFFIC MONITORING SITE
b |Piezo 4 (8) sh red/orange a Piezo 4 (8) (+) ®
Names |Dates| Approved By

d |Gnd red/black b Piezo 4 sh Designed B w&
Designed By Mgr OF Tr Ttation Statistics
Drawn By Revision Sheet No. Index No.
Checked By 02 4 of 9 /7900

$EEEEESYTIMESSS$$¢




TRAFFIC MONITORING SITE LOOP ASSEMBLY WITH
AXLE SENSOR PLACEMENT DETAIL

Piezo electric

axle sensor 6 in.

'
N %f/

—
- N & 12 in

Loops are 6 ft. x 6 fT.
and centered in the lane

6 ft. _

I
—=

Note:
Loop slots shall be 0.25 inches wide (approx.) by [.5 inches fo 2 inches deep.
Three turns of #12 AWG, type XHHW stranded copper wire shall be placed in the

slot. Backer rod shall be used to hold the loop wire in the bottom of the slof.

Loop leads shall be twisted at the rate of 10 to 12 twists per foof.
The twisted pair shall extend to the pull box with three feet of spare

length coiled in the pull box.

All leads ( inductive loop & vehicle sensor ) shall be identified according
to the lane numbering convention shown on Ssheet 8 and 9.

TYPICAL UNENCAPSULATED CLASS II VEHICLE SENSOR

W Shoulder X Roadway surface N %

— /f ﬂ ivﬁ y{ e

Sensor Element SIDE VIEW
12 in.
= = Standoff §l7
1 I ;I \ ¢ I qf' 0.75 in.
) )

— 72 To 84 in. = @
( Typical)
TOP VIEW

Bonding agent
X Roadway surface

- NNETAYY
0.75 in. AN
N \ Plastic standoff
\Bonding agent
Sensor element —— 0.75 in.
END VIEW

LOOP AND PIEZOELECTRIC

* ° ° °
Some installations may require axle sensors VEHICLE SENSOR DETAIL

fo be placed in the structural course, prior

to placement of the friction course. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

Note:
ore . : . . . TRAFFIC MONITORING SITE
These are typical dimensions. actual dimensions,
element cross-sections and standoffs may vary Names |Dates] APProved By
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Solar Power Pole ——

é%géDnﬁaéﬁogitha

hole in the pole for

Microwave Radar Vehicle Sensor
. . ) sensor lead access. Pull
( Type Il Vehicle Sensor - Typical Mounting) .
Vounting heiaht t be adiusted Iy leads through pole cavity
ounting height must be adjusted to optimize and info the cabinet.

= ~7 7 _ the unit's coverage area. \
7 - b \f &

Microwave radar
coverage area

L1
IS
=

*
¢ ﬁ : 6" - 23
PLAN VIEW
[ l
!
ROADWAY 0
min |
) === \7 T PR [ e e e i N
T \‘J A T T
The unit must be capable of detecting up to eight
lanes of ftraffic (in either or both directions) when x® TYPE II VEHICLE SENSOR
mounted perpindicular to the roadway. Mounting height of the unit and offset from the ol | I e MICROWAVE RADAR
roadway must be determined on a site-by-site basis. ?:‘ﬁgﬁ%ﬁgﬁﬁ: AT Or FLomion DA mTTNT o T
Coverage area of the unit is affected by the 5'is the minimum operable offset and not a standard. SEEEEe
roadway geometry: distance from the ftravel lanes,
o ond TRAFFIC MONITORING SITE

median type and width, barrier walls, efc.
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Solar panel( s)
1N
\

B°=atitude at location + 10°

Modified
Type N-Il

concrete pole
(Ref. Sec. 744) >

%‘n (min.)
Go T . n.
j25

Lightning rod
(0.5 in. x 36 in.)

2.5 in. weatherhead
/ mounted on the fenon

(2.5 in. id threaded
galvanized steel pipe
cast into pole )

—~—— No. 4 awg. stranded bare
copper wire (cast in pole)
bonded to lightning rod and
ground rod.

30 ft. Telco service box

4 in. x 6 in. \\

handhole w/cover. Cut H
90" with respect to

3 in. x 5 in.
conduit entry
hole

bottom ho/es.ﬁi :;j 4 ft
Pull box ! l
%oif@: _ f é i o j-lil Telco service%
8 ft.

with clamp

ground rod w/clamp

SOLAR POWER

0.625 in. x 40 ft. (min. ) copper clad ——

POLE

WITH POLE MTD. CABINET

0.625 in. x 40 ft. (min.)
copper clad ground rod

Lightning rod (0.5 in. x 36 in.) \

Solar panel(s)

24

B°=Latitude at location + 10°

Modified

Type N-II
concrete pole

( Ref. Sec. 744)

Telephone co.

30 ft. service box —\

f % in. (min.)
o /Q%T

2.5 in. weatherhead (2.875 in. od)
mounted on the tenon
(2.875 in. od threaded

galvanized steel pipe
cast info pole )

<—— No. 4 awg. stranded bare
copper wire (cast in pole)
bonded to lightning rod and
ground rod.

4 in. x 6 in. handhole
w/cover. Cut 60° with
— respect to bottom holes.

i

Weatherhead (1 in. min. )
f'ﬁ phone line to cabinet

To roadway

_ —|

Hlls ERE —  _—_——-- _

Telephone c:o.l
service line

~~—3 /in. x 5 in.
conduit entry hole

~~ 0.625 in. x 20 ft. {min.)

Cabinet and pole will be 10 ft.
apart unless otherwise specified
in the plans

copper clad ground rod
with clamp

SOLAR POWER POLE
WITH BASE MTD. CABINET

access door

Aluminum square base
assembly with plastic \

4 in. I.D.
aluminum pole —a_

N 4 ft. fo center
of cabinet

copper clad
=l ground rod
[

=—— With clamp
=1
=

EIEIS

PEDESTAL MTD. CABINET

SOLAR POWER POLE DETAIL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TRAFFIC MONITORING SITE
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SINGLE CABINET CONFIGURATION

Lane 4 @ —~
— - = — —
Lane 3| a ! ) —-—
Vehicle sensors will be identified by, and leads L 1l
marked with, the letters "VS" followed with the Lane 4 (B [ - Vs H [
lane number. — — ii‘”
L 3 - L 2 —
Example: "VS2" ne ! QU one ‘.J .7' _ _
it
Lane 2 ;M — Lane | | d —
A Lane 4 ‘l — (—. q . . I .I .
Lane 2 - — — —_- — — L /! “u/ :‘\! — %I
‘ = ane H‘
— P tane 3 (58] |34 —=— s M
Lane | .I (1B} —= — ,%, <
I
= FOUR LANE/CONTINUOUS
= LEFT TURN LANE Lane & 88

/
r

by

@ FOUR LANE, UNDIVIDED - TWO WAY

Lane 7

I% Lane 2 _l_
= Lane | ((I | -; — —
1

\
NORERE
8

|
[ e -
(A) Two LANE - TWO wAY e Lane & ii &)
%‘ — — T i —
i i
= Lane 5 b\ / —
FOUR LANE, DIVIDED - TWO WAY 7 ' E?
Lane 6 ! —-
_ — —-y — _
Lanei B i _l H _<—_ %‘I
Lane 4 ( |' ~ Lanei B / | K _—» B
\ﬁ%ﬁ“@ Lane 3 H/ \ [ -
_'Mﬁ’" —+ ‘ - —
L 2 e i
Lane 3 BAJ . — \| ane l—\t W _——-_
— ‘ Lane / W ;:1 —
Lane 2 - Lane 2 al @ — Lane 3 |\ — E%%?;tl};l,‘,_:__///
. e . g :
I 1 H‘r 1 |
Lane [/ H ‘ — Lane | lE . Lane 2 I \\ ‘ —
S P K | - = I —
5 e Lane | ‘1M| | (8)] — (H) six LANE, DIVIDED - TWo WAY
Sl | 7

@ TWO LANE - ONE WAY

(F) THREE LANE - ONE WAY (6) six_LANE, DIVIDED - TWO WAY

LANE NUMBERING CONVENTION DETAIL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TRAFFIC MONITORING SITE
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T

Lane |

Lane /

® @ —

8§ e —~

7

@ TWO LANE - TWO WAY

<]

¢

Vehicle sensors will be identified by, and leads
marked with, the letters "VS" followed with the
lane number.

Example: "VSI" <]

T
N

Lane | ' [H —
Lane 2 . T.

TWO CABINET CONFIGURATION

i N

Lane 2 T

r

Lane ZJ
Lane / E ‘

TS -

FOUR LANE/CONTINUOUS

\\\\

—
Lane 2 .J q —
Lane | .I . — Lane 2 ,J q —
I%l Lane | .l . —
FOUR LANE, UNDIVIDED %’
TWO WAY
PN
FOUR LANE, DIVIDED - TWO WAY
_ :7%“3’\‘ -
I / I~" S;:
\ il
Lane | ‘ ”‘ -
| I | —Jl
tane 18] A —— S
Lane 2 1 ;; R
— . ‘\ _,/--;‘ .
Lane 3 —-
Lane 3 @ -
— = N
Lane 2 H ‘ —=
— i .
Lane | /A =
HH I

LEFT TURN LANE

[><]

@ SIX LANE, DIVIDED - TWO WAY

7

/
i \ﬁ
\ HHHH

‘ h
Lane | “‘\ 1;11 it
Lane 2 il -

PR “ P — -/_H‘\ PR

Lane 3 1\ /u” -

Lane: L_ |_ <—_

7 S - -
- - — . — — —
Lane | J Lane 5 —~
! il
— LT
| !
Lane 2 H /. Median
Lane 3 1
N P Lane 5
Lane 4 (ie .I ! _—>
)
Lane 4 1 .l ——
_J — N —
Median I
' s ) @ -
u 2 |
Lane 4 LGT z ” .l T
o T Lane / @ @H”
Lane 3 ‘ \L\ | t”/‘//‘/ —
J— —=— y’
Lane 2 ‘ ﬁr
i =
Lane |/ HM Hi
iy | TEN LANE, DIVIDED

@ EIGHT LANE, DIVIDED

—

3

TWO WAY

LANE NUMBERING CONVENTION DETAIL
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APPENDIX F AADT Development Flowchart

AADT Process
Data sources ==
TTMS 2=
fijns;t
AADT,
factors
N - PTMS. ]

District
Collects/edits data

@™

assignment

-° Axle Correction Factors

V Seasonal Factors

Traffic Monitoring Handbook Page 94



Traffic Adjustment Data Sources

Short Term Traffic Counts

T
Permanent Permanent Portable Portable Portable
Continuous Continuous Seasonal Axle Vehicle
Counts V%Iqsiifjca'\t/ilo? & ( glasssification) Counters Counters
eigh-in-Motion our Seasons (S
Counts - L
¥ i i
Traffic Counts Traffic Average Traffic
Classification Classifications
Counts (Four Seasons)
N” J
A4 v
Actual AADT,
K&D
N Apply A_xIe
Traffic $ AxIe Correction | L - Correction
Adjustment Factors Factors v
Factors a Percent Trucks =
3 T EEEEN lllﬁ ASSIgn nT J

\2

I %Apply Seasonal Factors}

Assign Kao D_',)O
N}

Seasonal
Volume
Factors

E Transportation Statistics Office

E District

Estimated ((
Ko B% sl

Central Office Activity = "= District Office Activity
TiranStat S= = District
TTMS PTMS

(Average day of week
for each month)
Count, Class, Weight, Speed

(Daily Volume )
Count & Class

V Only Class Data
AADT determines Axle
Annual Average Daily Traffic Relationship

v

Seasonal Trend

<

Axle Relationship

Assignment of

\y %@ SF & ACF Categories
SF Categories to each PTMS Site

ACF Categories NE Revision of

W b -9 » SF & ACF Categories

AADT

Estimates )

\V REVIEW/APPROVAL

DISTRIBUTION
i DISTRIBUTION

Traffic Monitoring Handbook



APPENDIX G FDOT Quality Assurance Monitoring Plan

Traffic Monitoring Handbook Page 96



District Quality Control Plan 2001

PRIMARY FUNCTION: Traffic Data Reporting
Critical Process: Data Collection Schedule
Critical Requirements Compliance Indicators District QC Plan QC Tasks/Activities
Complete traffic data Provide district data collection schedule for A. Determine number of active sites A. Identify active sites as of December
collection scheduling annually. | PTMSs to be counted for the program year to and counties that are to be counted 31 for your district for next year’s data
Central Office by 1/31. and send schedule to CO. collection.

B. Prepare a summary report including
the total number of active sites for
each county.

C. Prepare data collection schedule.

District Traffic Data Reporting Quality Control Plan 2001 Page 1 of 5 Final 6/15/2001



District Quality Control Plan 2001

PRIMARY FUNCTION:

Critical Process:

Traffic Data Reporting
Traffic Data Collection

Critical Requirements

Compliance Indicators

District QC Plan

QC Tasks/Activities

1. Traffic data will be
collected for urban areas
(minimum of one count
per site per year).

At least one weekday 24-hour continuous
count per year will be collected for at least
90% of the total active urban sites.

All routine data collection begins 1/1 and
ends 11/15 for urban areas.

A. Determine the number of active
urban sites for which a 24 hour
count was collected and notify
CO of % completion.

B.  District will conduct its traffic
data collection on or after 1/1
each year and complete on or
before 11/15 each year.

A-1.

A-2.

B-1.

Determine total number and
location of active urban
sites.

Compare loaded counts with
the active site listing to
determine that identified
sites are counted.

Manage & coordinate traffic
data collection program to
be conducted within
prescribed timeframe.

. Obtain available raw counts

from local gov’ts & other
FDOT departments.

District Traffic Data Reporting Quality Control Plan 2001

Page 2 of 5

Final 6/15/2001




Critical Requirements

Compliance Indicators

District QC Plan

QC Tasks/Activities

2. Traffic data will be
collected for rural areas
(minimum of one count
per site per year).

A-1. At least one weekday 48-hour continuous
count per year will be collected for at
least 90% of the total active rural sites.

A-2. All routine data collection begins 1/1 and
ends 11/15 for rural areas.

A. Determine the number of active rural

sites for which a 48 hour count was
collected and notify CO of %
completion.

. District will conduct its traffic data

collection on or after 1/1 each year
and complete on or before 11/15
each year.

A-2.

B-2.

. Determine total number and

location of active rural sites.

Compare loaded counts with the
active site listing to determine that
identified sites are counted.

. Manage & coordinate traffic data

collection program to be
conducted within prescribed
timeframe.

Obtain available raw counts from
local gov’ts & other FDOT
departments.

District Traffic Data Reporting Quality Control Plan 2001

Page 3 of 5

Final 6/15/2001




Critical Requirements

Compliance Indicators

District QC Plan

QC Tasks/Activities

3. Equipment must be
functioning properly.

Equipment certifications will be sent to

CO by 1/31 every year.

Inform CO of the number & location of

new and/or replacement TMS

installations needed for your District.

Inform CO of the number & location of

TMSs requiring repair.

A-1. District will submit either a
summary or a detailed report of
equipment certification by 1/31.

A-2. District will maintain record of
equipment certification by

model & serial number for 3 cal.

years.

B. Determine & document the
opportunity or need to add new or
replacement TMS installations.

C. Document the needed repairs to
TMS’s sites and inform CO.

A-1.

A-3.

Schedule and complete testing
of in-house equipment by
December 1.

Obtain equipment certification
from consultants/contractors
before count cycle starts.
Update certification files as
necessary.

Monitor District construction
or resurfacing projects for
possible TMS installations.

During the program cycle
identify any TMS sites that
require any repair.

District Traffic Data Reporting Quality Control Plan 2001

Page 4 of 5

Final 6/15/2001




District Quality Control Plan 2001

PRIMARY FUNCTION:
Critical Process:

Traffic Data Reporting
Development of the Average Annual Daily Traffic (AADT)

Critical Requirements

Compliance Indicators

District QC Plan

QC Tasks/Activities

4. Traffic data will be
edited and processed in
a timely manner.

A. All counts will be edited and processed by

12/31.

B. AADT development will be completed by

March 15.

A. Complete final weekly load

. Review and edit adjustment factors

. Provide justification for 1st & 2™

(NCTRAFF.FDF) into the
mainframe and notify Central Office
of completion by 12/31.

and develop AADT according to the

following schedule:

2) Central Office will send the
required reports as identified in the
Traffic Monitoring Handbook by
2/11 & the District will update the
associated files and notify CO by
2/23.

3) Central Office will send AADT
reports by 2/28 & the District will
update the associated files and
notify CO by 3/6.

year estimates by 3/1 (if required),
and prepare 3rd year estimates by

3/1 (if required).

A-1. Review raw counts before
processing.

A-2. Prepare E-mail or memo for
Central Office by 12/31.

B-1. Review, update, and finalize
factor assignments.

B-2. Notify CO as critical steps are
completed.

C. Identify active site for which no
valid count was obtained.

District Traffic Data Reporting Quality Control Plan 2001

Page 5 of 5

Final 6/15/2001




APPENDIX H TTMS Inspection & Inventory Forms
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Technician

TTMS INSPECTION SHEET (DOT)

Date

Site

Unit #

Equip Type: DAW100, DAW200, DAW190, ADR-1000, ADR-3000, ADR WIM, TC241a, TT2001, Phoenix, RTMS

Program: Count, Speed, Class, WM, Class & Speed, Class by Speed

NH Number

Serial Number

Speed Limit: N/E S/W

Time Zone:

Sensor Configuration: None, L, LL, LPL, PLP, WPD, WPZ Sensor Mount: Surface, Below Friction Course
Sensor Spacing
Warning Sign Installed: YES/NO

Loop Length

Modem Type: Qblazer, Microcom, LPM14E, Starcomm

Baud Rate

Register Interval

No. solar panels:

Circle one: SUNNY / CLOUDY Solar Output Voltage:
Mast Type: Concrete, Aluminum, Wood, PT 4X4, Structure, None
Cabinet Mount: Low Base, High Base, Breakaway, Pole

Total Wattage: Power

Backplane: Tomlinson, FDOT(Walton), Peek, Pat, Control Specialists

Total # of batteries

Battery type

Ground Rod Resistance
Type of Suppressors:

Lane Designation:

Battery Voltage (under load):

ohms

Presence Sensors

Power — None, Tomlinson, Edco, Peek
Telephone — None, Tomlinson, Edco, Peek, Citel

— None, Tomlinson, Edco, Peek

Axle Sensors — None, Tomlinson, Edco, Peek

Weigh Pads — None, Tomlinson, Edco, Pat

Number of Lanes

ft

Battery size

Lane 1 — N,S,E,W - In, Out, Center, Center Left, Center Right
Lane 2 — N,S,E,W - In, Out, Center, Center Left, Center Right
Lane 3 — N,S,E,W - In, Out, Center, Center Left, Center Right
Lane 4 — N,S,E,W - In, Out, Center, Center Left, Center Right
Lane 5 — N,S,E,W - In, Out, Center, Center Left, Center Right
Lane 6 — N,S,E,W - In, Out, Center, Center Left, Center Right
Lane 7—N,S,E,W - In, Out, Center, Center Left, Center Right
Lane 8 — N,S,E,W - In, Out, Center, Center Left, Center Right
Piezo Brand: Mitron, Phillips, BL, Fiber-Optic, KISTLER, AtoChem,

Certified: YES/ NO

Phone Operational : YES /NO

Solar Regulator Output Voltage:
Cabinet Type: RR, 334, 3,4, 5
Wiring Harness: None, 36 Pin, 26 Pin, PAT

Insulation Meg Ohm: Loop Resistance: Piezo Voltage: WIM Piezo Voltage:
Lane1l Loop 1 Lane 1 #1 #2 #3 #4
Loop 2
Lane2 Loop3 Lane 2 #1 #2 #3 #4
Loop 4
Lane3 Loop 5 Lane 3 #1 #2 #3 #4
Loop 6
Lane4  Loop 7 Lane 4 #1 #2 #3 #4
Loop 8
Lane5 Loop9 Lane 5 #1 #2 #3 #4
Loop 10
Lane 6  Loop 11 Lane 6 #1 #2 #3 #4
Loop 12
Operational Check: Speed Counts Classification Weight
Comments:

7/14/03



TTMS INVENTORY

Date: Inspector:
Site Unit 1/2 NH Nmbr:
Speed Limit N/E S/W
Warning Signs? Y/N
Unit Model No. of Lanes

Program Count, Speed, Class, WM, Class & Speed, Class by Speed
Poll? Y / N/ Download only

Time Zone E/C Register interval
Sensor Config L, P, L/L, P/L/P, L/P/L, WIM/PZ, WIM/BP
Sensor Spacing ft. Loop Length ft.
Modem Type Baud rate
Power S/AC No. of Batteries
Solar Panel Brand Battery Size amp hrs
Nmbr of Panels Battery Type Gell, Lithium hydroxide,

Total Wattage
Mast Type None, Concrete, Aluminum, Wood, PT 4X4, Structure/Sign
Cabinet Type R/R, 334, 3,4,5
Cabinet Mount Low Base, High Base, Breakaway, Pole
Wire Harness None, 36 Pin, 26 Pin, PAT
Back Plane None, Tomlinson, FDOT(Walton), Peek, Pat, Control Specialists
Piezo Brand Mitron, Phillips, BL, KISLER, AtoChem

Surge Suppression

Power None, Tomlinson, Edco, Peek
Telephone None, Tomlinson, Edco, Peek, Citel
Presence Sensor None, Tomlinson, Edco, Peek, Diamond
Piezo Sensor None, Tomlinson, Edco, Peek
Weigh Pad None, Tomlinson, Edco, Peek
Certified by: for Counts Class
Quantity by Class per Lane Comments:
Lane
1 2 3 4 5 6 7 8
Class 2
Class 5 Time:
Class 9 From:
Class To:
Class 1/4/2002
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