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ELECTRONIC VEHICLE COUNTING (EVC) SYSTEM NOTES

I.

10,

1.

12,
/3.

14.

15.

T'he location of new sensor loops and piezo sensors shall be staked out
in the field by the Contractor and approved by the Engineer prior fo
Installation.

T'he Contractor shall inform the Engineer at least three days prior fo
saw-cutting pavement and installing sensor loops and piezo sensors.

Pull in in-bound lanes sensor loop cable and piezo sensor lead cables
info conduit, where indicated. Cables shall be fested for acceptance
before and after installation info conduit.

Piezo lead cables shall be continuous with no splices.

The Contractor shall restore all affected areas fo their original condition.
This item of work shall not be paid for separately, but shall be considered
incidental fo work of other paid items.

T'he Contractor shall verify the location of the existing uftilities and
underground structures whether or not it is shown on the plans.

The Contractor shall assume that existing underground utilities nof
shown on the plans may exist. T he Confractor shall be responsible
for contacting the different utility companies for information and
foning.

The Contractor shall be held liable for any damages incurred fo the
existing utilities and underground structures as a result of his
operations. All damaged portions shall be replaced in accordance
with the standards and specifications of the affected utility company
alt no cost fo the Stafe.

Changes fo the confract plans and specifications will not be permitted,
unless approved by the Engineer in writing.

All cables are to be terminated within the EVC cabinet and shall have
a minimum 12" additional slack.

Highway crossing conduit shall be provided with 36" cover.
Saw cuts shall be made by wet cutting only.

Clean away collected dust, dirf, and refuse affer saw cutting is done.
The saw cuts shall be cleared by water applied by pressure washer.
Residual water within the saw cuys shall be vacuumed by use of a
wet/dry vacuum. The saw cuts shall then be dried by air compressor.

After slofs are dried, any remaining debris stuck within the slof shall be
removed. [he saw cuts must be completely clean and dry before inserting
the sensors and filling the voids with Epoxy Loop Sealant (for sensor [oops)
or PU200 Piezo Installation Resin (for piezo sensors).

The collected slurry shall be disposed of appropriately (i.e., either, placed in a
Filter Fabric Lined Filtration Box or in a Filter Fabric Lined Dug Up Refen-
tion/Percolation Basin, and after Filtration/Percolation, the Filter Fabric and
the refained sediments, disposed of appropriately).

SENSOR LOOP [AYOUT NOTES

/.

10.

11,

12,

Detector loop shall consist of four turns of IC #14 cable meeting IMSA
Spec 51-3 or equivalent embedded in a 3/8” wide by 4" deep sawcuf,
except as nofed. Defector loop shall be provided a minimum 2" cover.

After laying sensor loop in four (4) turns within the 4" deep cuf, press

1" long pieces of backer rod in each foot of the loop and the loop lead
saw cut, fo anchor the wire in the slot before applying the Epoxy Loop
Sealant. Backer rod shall be embedded at least 2" below the fop of

pavement. The backer rod shall be placed into the saw cut with a blunt
object, such as a wooden paint stir stick. No sharp objects such as a

screw driver shall be used fo place the backer rod info the pavement.
Sensor loop and lead cable shall be one confinuous wire. Lead wires

from the same loop shall be twisted in pairs, five twists per foof from

the edge of paved shoulder fo the pullbox. Do notf twist one loop pair
with another loop pair.

Continuity of sensor loops and lead-in wires shall be tfested and warran-

fed for one year from the dafe of acceptance by the Engineer.

Sensor loop lead cables shall be spliced only at the final pullbox fo the
EVC cabinetf. Splice point of cables must be suspended near the fop of

the pullbox with a j-hook.
Splices shall be made by use of a splice kit.

All sensor loop lead cables shall be crimped with open end lugs that

will fit into the terminal board slots snugly.

Stagger sensor loops on roadways with lanes that are less than 12 feef

in widrh.

T'he Contractor shall connect the sensor loop wires on each terminal
slof, as shown on plans.

The left lane in the direction of fraffic flow is designhated as lane |,
and the next lane fo its right as lane 2 and so on as indicated on

plans.
All sensor loop lead wires in the EVC cabinet and the pullboxes shall

be identified and labeled by direction of fraffic flow and lane number
as shown on plans.

Only one sensor loop shall be placed per saw cuft.
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FED. ROAD FED.-AID FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS

New Type M Cabinet HAWAIL | HAw. | NH-072-1(059) | 2021 | 136 243

and Pedestal

Solar Panel and K

Pole Assembly)

¢ 20 N
|
W New E xcavation Warning Sign 4':'/7}@e A Full Box
| (See Detail on Sheet F\’57)—\E For Conduit, See
¢ X 1 5 /Condu/f Table Below,

B-2 Sta. 0+49.57 0/S 280" L. FHo—{ o Vew In-Road Unless Otherwise
L ep Temperature Sensor Noted on Plan
<— [0 Kallua

efw
0 B it o B-2 Sta. 0+69.98 S
o / o B O 0/S 27.2' Lt. <=
s ——FE - ——— P o3t —s i _6_’/://577_6/751//7 Link etw __ i = | =
KALAN]ANAOLE HIGHWAY (STATE) D B-2  Fence Without Toprail New 6°x6" Loop Detectors New 1" Class T BL
g [ _.& 4’ Wide Access Gate Centered in Lane, Typ. Piezo Sensor (Typ.)
it L m — ~ See HDOT Std. Plan D-03 2 =
To Hawail Kai %\ 75 Typ.
.| g S
SIS
B-2 Sta. 0+40.70 0/S 0.2" Rt.— SN O &y | 22

B-2 Sta. 0+47.50 0/S 0.4' Rf.

Conduit Table:

PROPOSED LOCATION OF EVC TRAFFIC COUNTING SYSTEM Conguit* | Class 1 BL Sensor | 2C #18 Loop

Scale: 1" = 10’ qt';-S/'Z;*/ Lead gab/es Dez‘ecfo4r Cable

GRAPHICAL SCALE:

105 0 10 20"
e S————
Scale: 1" = 10/

*Conduits under pavement and at ufility crossings
shall be concrete encased

New Type M Cabinet *NOTES:
and Pedestal : : : :
I. All dimensions and callouts are fypical unless otherwise noted on plan

Solar Panel and

Pole Assembly) K 2. Contractor shall coordinate service agreements and connections fo
electrical and communication service. Contractor shall also contact the
. N appropriate State Dept. of [ransportation Representative for service
New E xcavation Warning Sign agreement. (Highway Planning, Contact, Goro Sulijoadikusumo, P.E. at
(See Detail on Sheet R57 s 587-1839).
Type A Pull Box
VT New In-Road
l'emperature Sensor ep
Linsctos approscning or r3ing o | | EVC TRAFFIC COUNTING SYSTEM LAYOUT DETAIL
Indicates lane number etw Piezo 2 7N Piezo 1 Not fo Scale
Indicates directions* Loop Label, Typ* —= NT NA <=
= SA ST
f/O_O/\//CO) rfiABE L LE GE N D 67LW /D/.GZO 4 / /D/.GZO 3 DEPARTMEIIEIW(?AI:(S'I'I[R)QII\ISIS(I;\?RTATION
v = EVC TRAFFIC COUNTING SYSTEM
? - A%ppr./o.ach/'ng LAYOUT AT MILEPOST 5.33
- raling KALANIANAOLE HIGHWAY IMPROVEMENTS PHASE 2
LABELING OF LOOPS AND PIEZ0OS Poalima_Street fo Vicinity of Makai Pier
Not to Scale Federal-Aid Project No. NH-072-1(059)
Scale: AS SHOWN Date: January 2021
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Deepen Sawcut

Reconstruct Shoulder, 10" | AT Least 2"
Length Varies  Min. | Before Conduit

<=——  Edge of Pavement

Epoxy Loop Sealant,
PU200 Piezo Installation

o Top of VR4

/ Resin, or Equivalent

(AN
ANAY

——— Pavement Structure

\ Sensor Loop Cable /
Lead Cable

Y. B Grade
Y| Traffic |- YA
| pfarion 7 Bulkhead
"b_i s | Min 6" \ Botfom of Sawcut Class | BL Sensor
¢ {heoroormer ] Backfill with 497 bend

Min. 6“7 BB LB~ 1/2"-3/4"
A~ Aggregate

NOTES ON CONSTRUCTION AT END OF SAWCUT:

. Seal roadway of conduit after installation of conductor.

2. Install bulkhead across conduit trench.

Backfill over conduit with new AC.
Reconstruct curb and gutfer as required.

> O A W

Place Epoxy Loop Sealant, PU200 Piezo Installation Resin or Equivalent in sawcuf.

Conduit should be installed at least 10 inches from the edge of paved shoulder. IT the depth of pavement

Is 4 inches or less at the shoulder, conduit should be installed at least 12 inches from the edge of paved shoulder.

DETAIL OF SENSOR LOORP/CLASS | BL SENSOR

Al EDGE OF ROADWAY
Nof fo Scale

6" Typ. ’7 sensor

\

Clips
2" _| /\ _~Road Surface

PU200 Piezo %>
Installation — '
Resin or
Approved
Equivalent 3/4"
1/16”, Crown
Sawcuf, Ty,o.,\| {
Sensor w/ y X+
Clips @ 6”\ A
Centers Q 7 ~ N
[/ N
Sensor / Q{
Lead M -
Cable XA N
‘ ] / 1 Tl\*
AR
Class 1 BL
Sensor

SECTION /¢
Not fo Scale — \_446_~

PIEZOELECTRIC SENSOR

INSTALLATION DETAIL
Nof tfo Scale

SENSOR LOOP SAWCUT NOTES:

1/4" Typ. /\Top of Pavement, Typ.
Sls Epoxy Loop SIS
S Sealant \/ g3
N Backer Rod N
> { 8 L &
R §
— 2-Cables —4-Cables
Conforming Conforming
fo IMSA fo IMSA
Spec 51-3 Spec 51-3
SECTION /A NSECTION /5

Length of overcuts shall be kept fo

a minimum. All overcuts shall be
backfilled with Epoxy Loop Sealant or
equivalent.

PU200 Piezo

Installation
Resin or
Approved
Equivalent

In-Road XXX X >
Temperature "’:‘:‘
Sensor

3/8"
{ 1/16”, Crown

TS
SHRHLK
SRR
SRS

2//
2 1/2"

Not to Scale ~ \_446_/ Not to Scale ~ \_446_/

[YPICAL SECTION

[ HROUGH SENSOR LOOP
Notr to Scale

4 furns
loop cables

—

Embed 1" long pieces of
backer rod in every I’
of the loop sawcut and
loop lead sawcuft, fo
anchor the wire in

slof before applying

the Epoxy Loop Sealant.

IN-ROAD TYPICAL SENSOR LOOP BACKER

TEMPERATURE ROD PLACEMENT DIAGRAM

SENSOR INSTALLATION o710 >cale

DETAIL
Not fo Scale

S0 o0 [ srare | fEoan - asear [aneer [ aora
HAWAII | HAW. | NH-072-1(059)| 2021 137 243
6/

// | 4/ | //

Typical ‘/ \
Ovefcqu/ NS

7
|7

x| ©
&
N | /:_
%‘ \ //
_

N

Collector Sawcuts

[YPICAL SENSOR LOOP

SAWCUT DETAIL
Nor fo Scale

7

4

\ / //

] I Mark "IN N/{ Embedded lead cables
shall be twisted 5 twists

per foof

PLAN

[YPICAL SENSOR LOOP

WIRING DIAGRAM
Notr fo Scale

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
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EVC TRAFFIC COUNTING
SYSTEM SENSOR DETAILS
KALANTANAOLE HIGHWAY IMPROVEMENTS PHASE 2
Poalima Street to Vicinity of Makai Pier

Federal-Aid Project No. NH-072-1(059)
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FED. ROAD FED.-AID FISCAL | SHEET | TOTAL

NOTE DIST. NO. STATE PROJ. NO. YEAR NO. SHEETS
| L . Pavement Structure shall be Restored pawan | naw. |NRROFZo9)] 2027 | 156 | 24
First Sawcut ° fo Equal or Better than Original Condition
as Required in Thickness and Quality. 3-0"
?ﬁf Oﬁgﬂgﬁﬂgwﬁ Provide Smooth B _
Riding Connection
E xist. Pavement—
Structure L
S
Tack Coat 7 i W N
DKL y
2" AC. Pav't, State — "\ .
Mix No. IV —Prime Coaf
—Fxisting Subgrade A T A
4" Aggregate Base < "
\§ 3// . ] 3
EXIST. AC. PAVEMENT RESTORATION DETAIL N 8 ~
NOT TO SCALE
NOTES: S s 0L
.  Mount fype M-I cabinet slab and secured with bolts and nufts. ik A ~ g ~
2. Concretfe slab shall be poured in place.
3. Connect 110 VAC power fo dual outlet boxes mounted on inside PLAN
wall of the cabinef.
4. The Contractor shall furnish the State key(s) fo the cabineft.
5. Provide #8 copper wire ground terminal to the cabinef.
6. Mount one 10 pin terminal board on inside of cabinet.
/. All conduits shall be steel or PVC schedule 80.
30" | \
|
- = A
R Type M-I
X Cabinet
i 6” Thick Class
. Conc. Slab Reinforced <
=—C/rcuit Breaker w/ £ 4 Bars 12" oc i
.C. ot
X ' 110V 2 Duplex Both Ways N
N 7 Outlets
R} B ] 3//
2 I Fin. Grad
= in. Grade .
e b s Fin Grade ;m;m;\ma_ e i N ngmém,f n. Grade
TR S| | T e B e NG R e
e 4”%| = = ! 4 Conduit W/ Wires STATE OF HAWAII
Conduit w/ Wires o~ _To Power Source A ahwars ovision
Conduit w/ Wires___MH 1o Power Source T ~ | EVC TRAFFIC COUNTING SYSTEM CABINET
ORI o A g g Condurt I/ Wires FOUNDATION AND OTHER DETAILS
Copper Ground KALANIANAOLE HIGHWAY IMPROVEMENTS PHASE 2
T)/PE M—/ CAB]'NET DETA_[L F\)Qd (8" CO,DDB/’. SECT.[ON B"B Poalima Street to Vicinity of Makai Pier
Wire) w/ Terminal Federal-Aid Project No. NH-072-1(059)
NOT TO SCALE Scale: NTS Date: January 2021
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NOIES:

1.

Pole and solar panel assembly,
Including pole, solar panel and
foundation shall withstand winds
up to 108 MPH gusting without
permanent deformation.

Provide wiring befween solar panel
assembly and cabinet.

Provide surge protfection for solar
power system.

Solar panel assembly shall be capable
of providing 200 waftts per minufte.

/2/_0//

Handhole, Gasketed Cover
with Flush Stainess Steel

Allen Head Screws

Ground Lug and #8 B.C.
Ground Wire

—— Pole Cap
/

AN

New Solar Panel

and Supports

5" Round
0.125" Thick——

Base Cover

N
Vel N gl BN
Breakaway %

Minimum 8-0" fo
Finished Grade

——— Seamless, Round Non-Tapered

Extruded Aluminum Pole with

Cast Aluminum Base, Brushed

Aluminum Finish

See Detail
Finished Grade/

4/_0//
MIN.

Concrete-Drilled-in-Hole

Baseﬂ

Concrete Foundation

4 EA - Vg”XS’” Bolt
w/ Nut & Lock

Washer Torque
30 FT.-LB.

/ /

2/

2/

E xothermic Weld

~——3/4"C

\ 1"C

3/4" DIA. x 10™-0"L
Copped Clad
Ground Rod

POLE AND SOLAR PANEL ASSEMBLY

NOT 10

SCALE

Strip Base Plate

A
77 C Y\ Breakaway
DIt D1 ’ Mounting
3/ n
" —— Flat Washers
¢ — o~
L
%" 1" Min.
S SRRgy M
= Anchor
I Pole
=|>
- | =
S 24" DIA.
< Concrete
™ Foundation
24//
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HAWAIL | HAW. | NH-072-1(059)| 2021 | 139 243
Direction of Travel
Base — y
1"
. Re
N
¢ Bolt

All Confact Washer Areas Shall
Be Free of Galvanizing Runs and
Beads and Rubbed with Parafin.

CIDH CONC. FOUNDATION W/ BREAKAWAY MOUNT ING

NOT 1O SCALE

STATE OF HAWAII
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DEPARTMENT OF TRANSPORTATION
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SYSTEM SOLAR POWER DETAILS
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Poalima Street fo Vicinify of Makai Pier

Federal-Aid Project No. NH-072-1(059)

Scale: NTS
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HAWAIL | HAW. | NH-072-1(059)| 2021 | 140 | 243
Sign Post
Sign Post Anchor 3
Anchor Sleeve /S/'gn plate
1 \ K \
[OP VIEW = BURIED TRAFFIC 5
2" Post Size 2" Post Size SIGNAL LINES \ ©
NOTIFY HWY- %
> P PLANNING BRANCH
//W Sign Post //W AT 5" % R
° fel d ° S R
: into Sian ; (806)-587-6352 =R
| Post Anchor ——_| - BEFORE DIGGING e 5 bt
: : OR EXCAVAT ION hole, 1yp.
] ) 5/16" galv. bolt
. o nut and washer ?
; o ) / NOTES: g
n. Grage I I. For sign post detail, see State Standard
N -~ = N Plans TE-01 thru TE-04 - ) o
o o \ ° o ;
. / o = 2. Two (2) warning signs shall be placed on NOTES: 5//797/ %057‘
< & 0 G ] o o each sign post “Back-fo-Back”. 1. Sign plates shall be shall have
5 . iﬁ%@;m . . mounted back to back = //16" prepunched
Q . . = 3. Text on sign shall be centered both ways. as shown m holes on 1
= ) ] // centers
S o ° 2. Si ts shall not
§ o 0 M//\//?)/?Aé_JONgC/Ai]EGN DETAIL e)gcg:efozi)ps of‘ i/’ggo
2 0 Anchor Sleeve o
5 LT st N _ELEVATION
+ Size)
3 = 1 -
& H/ P )ﬁ/ P /H(
| Lock washer
e
Lock washer j Sign plates < 2" x 2" square
_BACK VIEW SIDE VIEW ya R 14 quage stee!
® - / post, 12" long
Sign p/af68< 2" x 2" square f
S]GN POST .[NSTALLAT.[ON ]4 guage 57‘66/ 5//6//¢ X 3// ga/v° DO/]L, /7U7L, /OCk
post, 12" long g0 | g washer ¢ 7/8" x 0.06” stainless
%5 N steel flat washer with neoprene
ANCHOR BASE DETAIL 5/16"% x 3" galv. bolt, nut, lock ” rubber gasker.
NOT 70O SCALE washer & 7/8" x 0.06" stainless
steel flat washer with neoprene Pl AN
rubber gasket. @ . £
S\
NOTES. L POST_MOUNTING INSTALLATION

NOT TO SCALE
I. Reflectors shall

be mounted back

fo back. ° //
/ m STATE OF HAWAII
e

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

EVC TRAFFIC COUNTING SYSTEM

PLAN _ELEVATION EXCAVATION WARNING SIGN
KALANIANAOLE HIGHWAY IMPROVEMENTS PHASE 2
Poalima Strest to Vicinity of Makai Pier
REFLECTOR INSTALLATION Federal-Aid Project No. NH-072-1(059)

NOT TO SCALE

Scale: NT'S Date: January 2021
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