Signal Detection

e 8-20.3(14)c

 Induction loop Vehicle Detectors
 Video detection

* Pre-form loops

e Magnetometers
e 9-29.18 \ehicle Detectors



http://www.wsdot.wa.gov/regions/northwest/Traffic/ElectricalDesign/masterdet.htm#LOOP%20DETAILS
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http://www.wsdot.wa.gov/eesc/design/designstandards/english/pdf/j08d_eng.pdf

DRAWN BY: MONIQUE GLICK

R AERT OW AR

THE DRCAIL, BICNED B
UPON RBCLEET.
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Standard Plan J-8b 1 of 2
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DRAWN BY: MONIQUE GLICK

R AERT OW AR

THE DRCAIL, BICNED B
UPON RBCLEET.
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Standard Plan J-8c 1 of 3
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Standard Plan J-8c 2 of 3
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Standard Plan J-8¢c 3 of 3

" ~ T~ DETAL"B"

» - n n —

g o ' *__  (SEE STD. PLAN J-8d)

[G] =F L

4

g

z

z —

= LEAD-IN SAWCUTS

5 (TYP) —

2

(=]

STOP LINE —=
CIRCULAR
SAWCUT (TYP.)
rell
&-or -0 &-o" g-0" -0 g-o g- 0"
le TYPE 3B STOP LINE LOOPS o
PLAN
e e e e e e s e e e e e e e e
H |
E TWO CONDUCTOR I ;— SPLICE (TYP)
SHIELDED CABLE \ I J _~— JUNCTION BOX
_4_|—| e %
L =7 e
| Tr—=—1r .
, i (O
52 |x$
0 1]
:é |:)
3 ] [} - -
! 5 .: //’_.:—. = )
. ! ] ——

E E ¥ i Q. VSN R T 5 5EaE]
= 3 + '\_':\}\ Fi /! // \\\\ b EXPIRES MAY 5, 2005 |
?!ii E \\ \"fl\' iy f Jf [f Vi \ \\

i’ )‘ I -‘I 1 ‘I E

IR S i TYPE 3 INDUCTION LOOP
".I Yo "l, )
'Y /

\ \QR ‘/// § STANDARD PLAN J-8c
TRAREIS PLOW = \YC; - -~ SHEET 3 OF 3 SHEETS
| | Ry 5l —— — . — - APPROVED FOR PUBLICATION
Harold J. Peterfeso  05-20-04
TYPE 3B STOP LINE LOOP WIRING DIAGRAM R VRN SRR owte

(SERIES SPLICE SHOWN) % siate of




MONIQUE GUICK

DRAWN BY:

Standard Plan J-8d 1 of 2

SAWCUT SEALANT SAWCUT SEALANT SAWCUT SEALANT
TOP OF EXISTING __(PER CONTRACT OR __(PER CONTRACT OR TOP OF EXISTING (PER CONTRACT OR
PAVEMENT OR | AS APPROVED BY | AS APPROVED BY PAVEMENT OR ——, [ AS APPROVED BY
LEVELING COURSE | | THE ENGINEER) | THE ENGINEER) LEVELING COURSE | THE ENGINEER)
OF NEW PAVEMENT / || 14" WIDE | 1 wie OFNEVIEAERENT ) o | 1= wDE
{7 | sawcur T TsAawouT 2LONG | 1| ™ sawecur
r I I — i I HIGH TEWP. _ | T |l NOTES
BACKER <
. ‘ gl | o 1. Fill the condu trench to the top of the existing
5 O.E 5; ] §t‘_’ 24" CTRS. Bl 9 or new surfacing with CSTC, sand or controlled
3 Sl gé 3 u gé g density fill. See "Standard Specifications” Section
S 3, IS LoorieADin an  E2 208.3(1)E.
: | : WIRES, TWISTED ¢ )
62 98 . '5!; 28 DARS 114 AWE) 62 25 2. Minor Regional variation is allowed in the soft
M E b <1 | Eig 5 E OR (#12 AWG) E% ye closure. Consult with the Engineer or see
E;g i L| = (MAX. 3 PAIRS) Z | ,'E!"zj the Contract for additional requirements,
. B EE o B E o p Z B “iB
o | 4 all be snug e
u i 3. Conductors shall be to the bottom of the
1 t 4 o4 | sawcut. High temperature backer rod shall be
1 4 i snug to the conductors.
T ¥ I
z Z Z
= H H]
& & &
CONDUIT SIZING TABLE
SECTION
LOOP LEAD PAIRS 12 3 45 88 | 812
CONDUIT SIZE (MIN) r 4| 1| 20 3
EDGE OF PAVED SHOULDER (SHOWN)
OR EDGE OF EXTRUDED CURE __
OR EDGE OF GUTTER PAN p MATCH EXISTING
OR EDGE OF TRAFFIC BARRIER  (* 7 PAVING MATERIAL
; | ~ SAND TRENCH WIDTH
i | .~ LOOP LEAD-IN SAWCUT (SEE STD. SPEC.
FULL DEPTH | 7-08.3{1A)
STANDARD 1 T 25 MIN. 3T MAX.
JUNCTION | SEAL CONDUIT 1 ~ SAWCUT EXISTING
BOX — END WITH > { .~ LDOP LEAD-IN WIRES PAVEMENT (B80TH
w3 1 SIDES OF TRENCH) __ MATCH EXISTING
. EXISTING TOP OF EXISTING PANG MATERIAL
~ PAVEMENT T OR
1 LEVELING COURSE |
CONDUIT END OF NEW PAVEMENT o
AND BUSHING i
WITH
< DUCT SEAL
SAND
— OR CONTROLLED CSTC. GAND
ELL OR CONTROLLED
DENSITY FILL
o, PHBHD
01 57ER

s T _"|
7 ) /
_ FOR CONDUIT SIZE TO CONTROLLER |
. SEE CONDUIT
CABINET, SEE CONTRACT SIZING TABLE

JUNCTION BOX
PLACEMENT

SECTION @

LEAD-IN CONDUIT
50 FT POCKET SECTION

_ SEE CONDUIT
SIZING TABLE

EXPIRES MAY 5, 2005 |

L2 INDUCTION
= LOOP DETAILS
SECTION @ STANDARD PLAN J-8d
SHEET 1 OF 2 SHEETS
APPROVED FOR PUBLICATION
Harold J. Peterfeso  05-20-04
= o ‘ & o “




MONIQUE GUICK

DRAWN BY:

FOIL SHIELD ——,

Standard Plan J-8d 2 of 2

7 SPLICE PER 5TD. SPECS 8-29.12(2)

—— CLEAR

| CONDUCTOR TWO LAYERS VINYL
. \ ELECTRICAL TAPE
DRAIN YRE PLASTIC — / SEAL BOTH ENDS
. MOLD , WITH ELECTRICAL

CABLE JAGKET

[
DETECTOR LEADIN— |
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* GROUND DRAIN \WIRE
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CABINET ONLY

/‘r—:&‘ f
~ # 14 WIRE |
- TO LOOP [ _
— BLACK SOLDERED | }
CONDUCTOR COMPRESSION =
4 1 CONNECTION \
e ota - \
SPLICE DETAIL

12° APPROX. =
FILL WATH SAWCUT
SEALANT (PER CONTRACT |4
OR AS APPROVED BY g |\
THE ENGINEER.) E 1
~— TO JUNCTION BOX = CAIDe See S — 2" SAWCUT
9] : : TOLOOPS—~ | ,—| LEAD-IN
] -
B |
( Tt SAWCUTEXSTNG | | ASREQUIRED
g — PAVEMENT [WIDTH |
CONDUIT — EQUAL TO cONDUTT | |
| DIAMETER FLUS 2] Z| |
/__ MATCH EXISTING 2
PAVING MATERIAL 1 b
J
¢/ WIDTH EQUAL |
- ~ IocoNBUIT ',
- m&i?oR PLUST"TO 2" \\\
BARRIER, OR
EDGE OF GUTTER PAN

SAWCUT AND CONDUIT CONNECTION
PLAN

LOOP LEAD-IN WIRING LABEL

Lxxx-xx
i [

LOOP NUMBER LOOP SERIES NUMBER

DASH "§" OR "F"

—r e PUTTY AND TAPE y
2 A(Eb:zzzm@:;ﬂ.. # 14 WIRE /
. FROM LOOP {
Ed

LOOP INSTALLATION NOTES

e 1

[ 1|~ JuncTion
e <] BOX

V5
Lt — CONDUIT R\
— EDGE OF J,-g 6
1 g CHOLDFR /
1- 0" APPROX. \—4( :} F,
i
7
., EDGEOF
\\\ J  LANE P
) 8
DETAIL A" 9.
10.
®
- JUNCTION
i{ BOX

. Construct a supplemental splice

. Install the Junction Box and the lead-in conduit.
. Sawecut the loop slots and the lead-in slots.
. Lay out the loop wire starting at the Junction Box, allowing

5 minirmum slack.

. Install the wire in the loop slot as shown.
. Finigh laying out the wire at the Junction Box and identify

tha leads with the loop number, the "S” for start and the
"F" for the finish, and the locp series number.

. Twist each pair of the lead wires two times per foot

from the loop to the Junction Box. Reverse the direction
of the twist for each successive pair installed.

PP ing any
saeries loop connections required in the plans.
Supplemental splices are subject to the same
requirements shown for the loop lead and the
shielded cable splice.

. Splice the loop leads of supplemental splu:a leads to

the shielded cable as noted in the Contract

Complete installation and test loop circuits or
combination loop circuits. See Standard
Specifications 8-20.3{14)D.

Conduit for the loop stubout shall be as required
in the Conlract.

EXPIRES MAY 5, 2005 |

INDUCTION LOOP
DETAILS

STANDARD PLAN J-8d
SHEET 2 OF 2 SHEETS
‘ APPROVED FOR PUBLICATION

Harold J. Peterfeso 05-20-04

STATE DATE

| g veoom o st




Circle Saw


http://www.wsdot.wa.gov/fasc/EngineeringPublications/Manuals/SS2004.PDF

Circle Saw

Blade




Cutting Circle Loop



1-07.5(3)

Page 106

Vacuum


http://www.wsdot.wa.gov/fasc/EngineeringPublications/Manuals/SS2004.PDF
http://www.wsdot.wa.gov/fasc/EngineeringPublications/Manuals/SS2004.PDF

Vacuum Slurry



Sand Bags Help Control Slurry



e e 1




Home Run Cuts
at 45 Degree
Angles



8-20.3(14)c
Pages 660, 61


http://www.wsdot.wa.gov/fasc/EngineeringPublications/Manuals/SS2004.PDF
http://www.wsdot.wa.gov/fasc/EngineeringPublications/Manuals/SS2004.PDF

Wash Them and Dry Them



Loop Stu

EDGE OF PAVED SHOULDER (SHOWN)
OR EDGE OF EXTRUDED CURB
OR EDGE OF GUTTER PAN MATCH EXISTING
OR EDGE OF TRAFFIC BARRIER ; ‘(_ PAVING MATERIAL SAKD
| " _~— LOOP LEAD-IN SAWCUT

TWISTED PAIR Pyl

WIRES TO AND s | s 2 5/8" MIN. 3" MAX.
FROM LOOPS. N :
s ; ~— LOOP LEAD-IN WIRES

__ EXISTING
PAVEMENT

CONDUIT END
3 AND BUSHING,
SEAL WITH

DUCT SEAL
48" BELOW

FINISHED :
| GRADE : ‘ CSTC, SAND
— OR CONTROLLED
DENSITY FILL

__LEAD-IN
CONDUIT

R\ see conpurT LEAD-IN CONDUIT
SIZING TABLE 50 FT POCKET SECTION



http://www.wsdot.wa.gov/eesc/design/designstandards/english/pdf/j08d_eng.pdf

Install Wire

Use a Wood Tool to Install So Wire Is Not Damaged

8-20.3(14)c
Pages 660, 61


http://www.wsdot.wa.gov/fasc/EngineeringPublications/Manuals/SS2004.PDF
http://www.wsdot.wa.gov/fasc/EngineeringPublications/Manuals/SS2004.PDF

Twist Each Pair of Loop Lead Wires 2
Times per Foot. Reverse Direction of
Twist for each Successive Pair

InStaIIEd. J-8d sheet 2 Loop Installation Note 6 -


http://www.wsdot.wa.gov/eesc/design/designstandards/english/pdf/j12_eng.pdf

51-7 Wire



Orange 51-7 Wire



Loop wire in Trapsition Cut §rofm
loow to plorme K



Test Loop
Before Sealing



Sealing Loops
With 3M 5000



QCM 2 Part Epoxy
Loop Sealant



Mixing QCM Epoxy



Install QCM
Loop Sealant



QCM Can Be Messy



Injection Pump
In 5 Gallon
Bucket



Cold Application Loop Sealants

 NW Region Sealants for ACP
— RAI Pro-Seal 6006EX
— QCM EAS-14
— 3m Black 5000

 NW Region Sealants for PCC
— QCM EAS-14

— 3m Black 5000
— Gold Label Flex 1P



Don’t Over
Fill Cuts

These Look Good



Finished Product Poor _ocation



- Piezo Loop.With Clips installed




Piezo Loop /Coll of Coax



Seal Piezo
Loops with
Epoxy



Seal Coax
With 3M 5000



Pre-form
L.oops



Pre-form Loop
Homerun

Spare Loop Stub for Future with PVC Sleeve



Pre-form Header Loops



Loop Splicing
Solder and  Tape



http://www.wsdot.wa.gov/eesc/design/designstandards/english/pdf/j08d_eng.pdf

Video Detection Cameras




Video Detection Monitor Target



Test Tor Induction
L.oops and Lead-In

Cables
» 8-20.3(14)d
%ff?




Loop Analyzer



Loop Test 8-20.3(14)D Date;

Location: Contract Number:

Taken By: Test A Test B Test C
Loop Loop Ohms. Meg. Test | Meg. Test M. Henry
Number Type <=5 Shield/Gr. | Loop/Gr. R1>=75
R1,R2,R3 >= 100 >= 100 R3 >= 150

Record Loop
Test Data

Form In Check Llists

Test “A” for long ITS loops should not exceed the values calculated using
the formula below:
Resistance per 1000 ft of #14 AWG, R = 3.16 ohms /1000 ft

R = 3.16 X distance of lead-in cable (ft)
1000 ft




Loop Test   8-20.3(14)D                     Date;                        

 Location:                                             Contract Number:                               

Taken By:                           Test  A         Test  B        Test  C          Test  D


		Loop Number

		Loop Type


 R1,R2,R3

		Ohms. 


<= 5

		Meg. Test    Shield/Gr. >= 100

		Meg. Test Loop/Gr. >= 100  

		M. Henry


R1 >= 75


R3 >= 150



		 

		 

		

		

		

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		  

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		

		

		

		

		

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		 

		 

		 

		



		 

		 

		  

		 

		 

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		





Test  “A”  for  long  ITS  loops  should  not  exceed  the  values  calculated  using  the  formula  below:


Resistance  per  1000  ft  of  #14  AWG,  R = 3.16 ohms / 1000 ft


R = 3.16 X distance of lead-in cable (ft)


1000 ft



Signal Standards

e 8-20.3(14)e

e 9-29.6 light and signal standards

e 0-29.6(1) steel light and signal standards
e 0-29.6(3) timber strain poles




Standard Plan J-7a

TYPE PPB, PS5, & I STANDARD DETAILS

R On Line \L STANDARD TYPE DESIGNATIONS
Standard Plans — —
ANCHOR BOLT, MNUT, & WASHER SIZES .I'|
STANDARD DIMEN
".I TYPE PPB " D14 x 127 w 2 1
5| TYPE PS & ] i ¥a  DIA x 30 4
S|TYPE FB & RM |3 - ¥;" DIA x 30" x 4"
ELEVATION e -
I
X [ L I Ll | 11
TYPE PPB TYPE PS TYPE 1 & RM TYPE FB TYRE. TI TYPE LI1 TYPE LIV TYPE V
PED. PUSH PED. H VEHICLE HEAD FLASHING  MAST ARM  LIGHTING AND RAIN POLE | IGHTING AND
BUTTON STANDARD AND RAMP METER 3EACON STAMDARD MAST ARM STANDARD STRAIN POLE

POST STANDARD STANMDARD STANDARD STANDARD
TYPE PPB, FS, 1, RM & FE STANDARD DIMENSION CHART

= TYPE TYPE TYPE TYP!
E [TEM = 1 RM FB
A | HEIGHT a’'-0" 10°-0" |SEE SHEET 2| SEE SHEET 2
B | FOLE BASE DIA * * * .
C | FLATE THIC 55 ! 1" SEE SHEET SHEE

FLATE WIDTH 9 2 SEE SHEET SHEET 2
L [HOLE D14 - SEE SEE SHEET 2
F | BOLT CIRCLE SEE 2| SEE SHEET 2

G | FOUNDAT COR
11| FOUNDA
2| FOUNDATION CIA
J | NUT & WASHER
K | GROUT PAD THICKH
L | FLASTIC DRA
VERTICAL RE-BAR
HORIZ. RE-BAR HOOP
HANDHOLE SI
SLIPFITTER 01
CAP DIA

DEPTH
TH

[EXPRES_OCTODER 26, 2002]

SIGNAL STANDARD TYPE
DESIGNATIONS AND TYPE

PPB, PS, |, RM, & FB DETAILS
NONE NONE

' “ 0D AT SLIPFITTER WELD. TAPER = 0.14 INC I':l-l Te STANDARD Fu" J-Ta

W0 OR DCTAGONAL SHAFT, 11 G

2" CLEARANCE .‘ HELCGHT 1 % 1 MUM. ) SHEST S0P LSLPETS
[ T HD (SQUARE) - > i NUTS NOT REQUIRED FOR TYFE PPB STANDARD e RO APPROVED FOR PUBLICATION
L H2 (ROUND) _ prhdps Harold J. Peterfeso 09-12-01
o - ETATE DATE
-
OUNDATION DETAILS | dad L TR |"m w Tale L




- Mast Arm Pole


http://www.wsdot.wa.gov/eesc/design/designstandards/english/pdf/j07a_eng.pdf

Mast Arm Mount



8-20.3(4) All anchor bolt nuts must be tightened by the turn
of the nut method. Minimum % Max 1/3 turn past snug tight.
Permanent marks shall be set on the base plate and the nuts.



Grout

. 8-20.3(15)



Grout Pad Signal Pole Base



Grout Pad Luminaire Base
Too Much Grout






From J-1b 558



http://www.wsdot.wa.gov/eesc/design/designstandards/english/pdf/j01b_eng.pdf

Rat Screen



Traffic Signal Turn-on Checklist,
Signal Turn-on Process Flow

& Loop Installation Checklist

*Provided in Note book



ITS Controller

Cabinet




Cabinet Labeling As Required by
NW Region ITS




Sign Structures

e 8-21



Sign Structure On Bridge With Sign
Lighter



Sign Lighter



Sign Lighter Open



Sign Lighter



Cantilever Sign Structure
With Two Sign Lighters



V.M.S. Sign




e Inside VMS
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Putting Sign Bridge Together



Vibration Damper






Inside Isolation Switch



Post Mounted Sign With Light and
Flasher
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Flashing Signal Heads on Sign

3 1:58PH



Post Mounted Conduit Break-awa

__ POST-MOUNTED
g /~ JUNCTION BOX
=] /
@ ]
g TIMBER SIGN POST (TYP) —, 4 i
n = b SIGN PANEL
a - K. }-"‘.:“‘ ¥ T
g o K ]
E  SIGN PANEL 2
. é 1" STEEL __ o
CONDUIT &
i
. TO CONDUIT RUN 1
ALONG ROADWAY NOTCH IN POST
(STD. PLAN G48)
SECURE THE SIGN LIGHTING CONDUCTORS
TO THE CONDUIT WITH A CABLE TIE TYPE 1 JUNCTION BOX
(SEE STD. PLAN J-1e, DETAIL "A") (SEE STD. PLAN J-11a)
PLAN
STEEL CONDUIT CLAMP (TYP)
~ ATTACH TO THE POST W/ 2 LAG
BOLTS, 1/4" DIAM. x 1 1/2" LONG
EDGE OF SIGN PANEL —,
TRAVELED WAY
hY
c=dE=======da========
| | POST-MOUNTED
| | (NEMA 3) J-BOX
Fr==—==== emmmm==ms
] I
1
1 1
S W S———
1 1
i | HOLES DRILLED
) | | THROUGH POST —
L {STD. PLAN G-da)
I 1
I |' 1* DIAM. STEEL CONDUIT _
| I (WITH THREADED END}
STEEL CONDUIT
TIMBER SIGN L ATTACHED TO POST
POST(TYP) .|
COMMERCIAL -
1 POST-MOUNTED CONC =
v} JUNCTION BOX RETE
1 | PVC CONDUIT
Il
1 g
1
| ™
i 1
i __ STEEL CONDUIT ENTRANCE
| INTO CONC. ANCHOR
ELEVATION
JUNCTION BOX ATTACHMENT
TO TIMBER SIGN SUPPORT

NEMA 3 J-BOX ~ ATTACH TO THE POST g
W/ 4 LAG BOLTS, 1/4"
(SEE INTERNAL DETAIL, THIS SHEET)

DIAM. = 2 1/2* LONG —

1" DIAM. PVC
SCHED. 40
CONDUIT
L&/ )
. !
] '/& i
- ¥4 o
1* DIAM. PVC |/ fa"
TOP OF CONC. SCHED. 40 .‘l;
/~ ANCHOR conourr [ Y
T H T
| h: | |
[ 1 1
STEEL CONDUIT COUPLING ~ el e 1
A . INSTALL FLUSH WITH TOP | w T
OF ANCHOR | . [
\__-r--"_: N eepzlld =
DETAILVIEW [ A DETAILVIEW | B
PVC CONDUIT —
' POST-MOUNTED
. (NEMA 3) J-BOX
s
4
o
b
L]
CONC. ANCHOR
NOTE:
Pty
SECTION @ p
i

GLUE THE GASKET TO THE —
BOTTOM

OF THE J-BOX

1" DIAM. STEEL

~——— CONDUIT

(WITH
THREADED END)

B "
x
JI*” TIMBER SIGN POST
[
[+
CONDUIT BODY OR CONDUIT BODY _
_— FLASHER CABINET (SHOWMN) e ~ -1
L+ (SEE CONTRACT) o ¥ —
BOTTOMOF | sIGN POST o0
SIGN PANEL won NOTCH 8" = 8" x 8" NEMA 3
A WATER-TIGHT ~ JUNCTION BOX
CONDUIT NUTS ™, Y ‘e HINGED LID
METALLIC FLEX | ° /
. METALLIC FLEX 5 CONDWIT ,
_ CONDUIT ; F
= SECURE THE CON- .-I
JUCTORS TO THE i |
CONDUIT WITH A
CABLE TIE (SEE $TD.
TIMEER SIGN POST % PLAN s, DETAIL ) 114" DIAM.
i GROUNDING
FUSED, QUICK ___ 11— .
- 3 DISCONNECTS ~— f— — Hie ®
MOUNTING
@ s / BOLT (TYP)
¥ rre
1 - - w1
__— 1" STEEL CONDUIT HINGED COVER — 2
. » | — kLB |
n
2" DIAM. RUBBER GASKET ~ CONNECT THE EQUIPMENT

| GROUNDING CONDUCTOR
TO THE GROUNDING SYSTEM
IN THE TYPE 1 JUNCTION BOX

|
|_

PVC CONDUIT —~
JUNCTION BOX
INTERNAL DETAIL
" PvC cONDUIT
-~ STD. BENDS
DRILLED
HOLE {TYP.)

SIGN POST-MOUNTED
JUNCTION BOX

STANDARD PLAN J-12
SHEET 1 OF 2 SHEETS
APPROVED FOR PUBLICATION

Harold J. Peterfeso 05-20-04

of "

: i



http://www.wsdot.wa.gov/eesc/design/designstandards/english/pdf/j12_eng.pdf

DRAWN BY: MARK SUJKA
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