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Top of Curb or

Grade at ‘ of

Foundation

An anchor bolt cage

shall be shop fabricated

from #6 bar circle or �"

square stock or approved

equal welded to the inside

of anchor bolt to hold

alignment.

Conduit

Conduit

Bushings

Anchor bolts as per

manufacturer’s

recommendations (typ)
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)

Ground Rod - copper

weld �" x 10’ min with

bolt type clamp at top

#4 Round or

Spiral Tie Bar  

(typ)

Longitudinal Reinforcing

(see table for size)

1�" Cl

(min)

3" Cl

(min)

Ground Rod

Conduit

�" V-groove

for drainage

(Curb side only)

#4 Round or Spiral

Tie Bar (typ)

6’-0"

2’-3"

9" 10"

Ground rod

�" x 10’-0"
Concrete Insert

for �" bolt

#4 Deformed re-bars

 6" Sand cushion

max. �" aggregate

1
1
"
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2
"

1
1
"

3
’-
0
" 
In
s
e
rt

6
"

6
"

4
’-
0
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
rs

3
"

6
"

6
"

3
"

4"

2" Dia Rigid Conduit

Transformer

Feed Point Cabinet

Anchor bolts as

per manufacturer’s

recommendations

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

Ground Rod

�" x 10’-0"

2
4
"

2
4
"

8
"

4
"

�" Bevel ~

Feed Point Cabinet

�" Bevel

Ground Rod

�" x 10’-0"

 

8
"

4
"

2
4
"

Conduit Bushings

2’-0"

Ground rod

�" x 10’-0"

6
"

3
"

6
’-
0
"

 
 

Conduit BushingsConduit Bushings

9" 9"3" 3"

~

Variable

V
a
ri
a
b
le

Ground rod

4’ x 4’ Working

area slab

Conduit

Use Mfgr’s template

for bolt location

Ground rod ~ copper

weld �" x 10’-0"

2
4
"

1
8
"

Anchor bolts as

per manufacturer’s

recommendations

2" min

4"

3
" 
to
 
6
"

�" V-groove for drainage

(Curb side only)

4
’-
0
" 

S
q

3
"

4
"

Place slab on same

side of base as door

on Control Cabinet

Foundation for Pad

Mounted Control Cabinet

Expansion Joint

Concrete

~

~

6" Sand cushion

max �" aggregate

Base

Plate

Finish elev of

foundation

Anchor

Bolt

Leveling Nut

Flat Washers

Min 2 threads

exposed 
 

Top Nut

 Max 1"

4
8
"

2" Dia Conduit

(unless otherwise

specified in plans)

3"

(typ)

 

 

#4

Deformed

re-bars

1’-2" 4 Sp @ 1’-0"

# and size of conduit

as shown on plans.

1" Bevel

1" Bevel

1" Bevel

on top 18"

Longitudinal

Reinforcing (typ)

Diameter

(see plans)

        

    

2" Dia Conduit

(unless otherwise

specified in plans)

6
"

3
"

#
4
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4 - 2" Dia Conduits

(unless otherwise

specified in plans)

8"

PLAN

ELEVATION

LIGHT & SIGNAL STANDARD FOUNDATION

˘ 12

13 - 14

15 - 16

17 - 19 

8 - #5

8 - #6

8 - #7

8 - #8

FOOTING DEPTH

(ft)

LONGITUDINAL

REINFORCING

LIGHT & SIGNAL FOUNDATION TABLE

TRANSFORMER & FEED POINT

CABINET FOUNDATION PAD MOUNT

A

A

PLAN

ELEVATION

PLAN

A-A

PLAN

ELEVATION

CONTROLLER CABINET FOUNDATION PAD MOUNT

The Controller Cabinet Foundation shall be bid as

Concrete Foundation - Traffic Signals.

ELEVATION

WORKING AREA SLAB

PLAN

ANCHOR BOLT DETAIL

WORKING AREA SLAB:  The materials and preparation of

this slab shall be as approved by the Engineer in the field.

NOTES:

ELEVATION

FEED POINT CABINET

FOUNDATION PAD MOUNT

The Feed Point Cabinet Foundation Pad Mount shall be

bid as Concrete Foundation ~ Feed Point ~ Type B.

The Transformer & Feed Point Cabinet Foundation Pad Mount

shall be bid as Concrete Foundation ~ Feed Point ~ Type A.

D-770-1

6-15-10

2674

(TRAFFIC SIGNALS & HIGHWAY LIGHTING)

CONCRETE FOUNDATIONS

 

The Working Area Slab shall be installed where

shown on the plans and shall not be bid separately

but shall be included in the price bid for Concrete

Foundation - Traffic Signals.

Terrence R. Udland

6/15/10

REVISIONS

DATE CHANGE

8/5/2010 R:\SUPPORT\DESSTD\D770-01.dgn

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

issued and sealed by 

Registration Number 

   PE-         , 

on          and the original

document is stored at the

North Dakota Department

of Transportation

LIGHT & SIGNAL STANDARD FOUNDATIONS:

See plans for conduit size, number of bends and correct position

for each foundation.  When conduit does not continue beyond

the foundation, conduit with a 105^ bend and bushings on both

ends may be substituted for the 90^ bends shown.  See plans

for correct size & location of foundations.  The grade and exact

location shall be established by the Engineer in the field.  All

reinforcing shall be Grade 60.  Tie bars shall have a minimum

of a 12" lap.  Reinforcing may be omitted for Type I, II, V, VI &

VII signal standard foundations if the anchor bolts extend to

within 3" to 6" above the bottom of the foundation.  A minimum

of 6 anchor bolts shall be used for cantilevered structures.

CONTROLLER CABINET FOUNDATION PAD MOUNT

FOUNDATION:  See plans for the number of 90^ bends per

foundation and correct positioning.  The foundation for Pad

Mounted Controller Cabinet shall be of sufficient size so that

there is a minimum of 3" of clearance from the outside edge

of cabinet to the outside edge of the foundation on any side.

The contractor shall ensure a water-tight seal between the

controler cabinet and the foundation by caulking, except for

V-groove.

TRANSFORMER & FEED POINT CABINET FOUNDATION

PAD MOUNTED:  The foundation shall have a wood float

finish.  All conduits shown shall be installed.  Conduit that

is not used at this time shall be plugged with an expandable

plug.

FEED POINT CABINET FOUNDATION PAD MOUNTED:

The foundation shall have a wood float finish.  All conduits

shown shall be installed.  Conduit that is not used at this time

shall be plugged with an expandable plug.
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Alternate Signal Standard Base

For use only with Type V, VI, and VII signal standards.

Type V, VI, VIIType II

Anchor Bolt Detail

(B)

Flat washers

Leveling nut

Finish elev. of foundation

Anchor bolt

Top nut

Base plate

Leveling nuts

specs.

manufacturer's

Base plate as per
Bolt cover casting

Grounding lug

Tamper proof screw

0.280" min.

min. 2 threads exposed

" min. clear2
11

" min.2
11

4" min.

6"

8"
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(rigid mounted)

20 connections

Terminal block - min.

Leveling nuts

Leveling nuts
Curb and gutter

See layout sheets for offset

` of roadway

specified in the plans)
(unless otherwise
3'-0" min.

Ground level

(rigid mounted)

20 connections

Terminal block - min.

with neoprene gasket

Cover - 0.229" min.

 

Top of foundation

B 

A 

B

 

A 

Section B-BSection A-A

Minimum Clearance Details

Signal Standard

1" max.

2" min. radius

R
o
u
n
d
 o
r 

m
u
lt
i-
s
id
e
d
 p

o
le

Hand hole
Hand hole

Pedestrian Push Button Detail

Signal Standard Mounted

recommendation

manufacturer's 

Anchor bolts as per

away from the roadway

side of pole that faces

Place hand hole on

based on the jurisdiction in which placed. 

indicate which crosswalk is actuated by the push button.  Place type of sign 

(A)  Use positioning of the sign, pushbutton, and direction of arrow to clearly 

See plans for type of sign.

banding.  See Standard Signs book for dimensions and legend series.  

(B)   Attach sign to post using rust resistant 0.081 aluminum bracket and 

In lieu of transformer base use alternate signal standard base.Transformer Base:

See note sheet for required color of paint.Paint:

center of signal standard, unless shown otherwise on layout sheets.

Place signal standard a minimum of 3 ft. from the face of the curb to Steel Standards:

and arrangement of lenses.

See traffic signal layout for correct mounting position, number, size, Signal Heads:

Notes:

10-25-19

10-17-17

Side View

Conductor cable

Push button

(B)

Face of curb
3'-0" min.

42"

24"

12"

Pedestrian Push Button Post Details (A)

Post cap

Dig or drive 2" standard pipe

Front View

(B)

of the post over the conduit.

facilitate the placement

Slot post approx. 18" to

3'-0'

2"

Dig or drive 2" standard pipe

button

Push

Sidewalk

10" max.

Added 10" dim for ped pushbutton.

Updated to active voice.

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally
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TRAFFIC SIGNAL STANDARDS D-772-2

11-14-13

Kirk J Hoff,

10/25/19



Alternate Signal Standard Base

and Light Standard

Combination Signal Type IV Signal Standard

Twin Mast Arm

Anchor Bolt Detail

Luminaire (see note)

Flat washersBase plate

Top nut

Leveling nut

Finish elev. of foundation

Anchor bolt

Bolt cover casting

0.280" min.

Tamper proof screw

Bottom of vehicular signal

Bottom of pedestrian signal

Leveling nuts

Ground level
Leveling nuts

Leveling nuts

Bottom of pedestrian signal

Bottom of vehicular signal

Curb and gutter

" bolt circle4
38

" 10 NC 2 threaded hole4
3

" bolt circle4
38

(see note)
Mast arm

(see note)
Mast arm

(see note)
Mast arm

See layout sheets for offset

` of roadway

3" min.

3" min. clear
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1" max.

Min. 2 threads exposed

4" min.

specs.

per manufacturer's

Suitable cap as
8
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 c
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specs.

manufacturer's

Base plate as per

  

 
 

(rigid mounted)

20 connections

Terminal block - min.

(rigid mounted)

20 connections

Terminal block - min.

Combination Signal and Light Standard

Type

Standard

Signal

height (ft)

Mounting

Luminaire

Mast Arm

Luminaire

Luminaire

Extension and

Light Standard

Install

specs.

per manufacturer's

Suitable cap as

specified in the plans)
(unless otherwise
3'-0" min.

B

B

AA

lock washers.

hexagon machine bolt with

"4
3"x14

3" dia. hole for 8
7

Top of foundation

J

I

H

G

F

E

D

C

B

A

50

50

40

40

30

30

40

40

30

30

twin

single

twin

twin

twin

twin

single

single

single

single

yes

yes

(A)

yes

(A)

yes

(A)

yes

(A)

yes

Detail A

Pole cap (B)

Minimum Clearance Detail

Signal Standard

6"

Section A-A Section B-B

See Detail A

8"

8"

" Bottom Plate4
3

" Top Plate4
3

 

Leveling nuts

8"

Grounding lug

specifications.

Type IV signal standards install a suitable pole cap as per manufacturer's 

(B) On combination signal and light standards Type B, D, F, and H, and on all 
Note: For use with Type IV and combination signal standards only

R
o
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n
d
 o
r 

m
u
lt
i-
s
id
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o
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Truss Type Mast Arm

Varies - see Traffic Signal Layout

specs.

per manufacturer's

Suitable cap as

R
o
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n
d
 o
r 

m
u
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i-
s
id
e
d
 p

o
le

Length varies - see Traffic Signal Layout
       Round or multi-sided mast arm

Length varies - see Traffic Signal Layout
       Round or multi-sided mast arm

Leveling nuts
Hand holeHand hole

recommendation

manufacturer's

Anchor bolts as per

away from the roadway

side of pole that faces

Place hand hole on

(r
o
u
n
d
 o
r 

m
u
lt
i-
s
id
e
d
)

L
ig

h
t 
s
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n
d
a
rd
 e

x
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telescoping clamp type extension.

Note: In lieu of the plate type connection, use a 

standards at a later date under a separate contract.

(A) Install the light standard extension for these signal 

In lieu of the transformer base, use the alternate signal standard base.Transformer base:

feature to be as approved by the Engineer.

rotated by wind forces.  Fabricate the pole so the mast arm is rotatable.  This 

Provide a means, other than friction, that will not allow the mast arm to be Multi-sided poles:

heads.

between 17 ft. and 19 ft. from the ` of the roadway to the bottom of signal 

arrangement of lenses.  Place mast arm mounted signal heads with a clearance 

See Traffic Signal Layout for correct mounting position, number, size, and Signal head:

layout sheets for type of luminaire, wattage, and I.E.S. distribution.

Use internal ballast - constant wattage 120 x 240 voltage luminaires.  See Luminaire:

Use light standard extension galvanized in accordance with ASTM A 123.extension:

Mast arm is 6 ft. unless otherwise noted on the plans.Light standard

Notes:

08-28-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally
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Type VII

Type VI

Type IVType II Type V

Head Bracket

Mast Arm Signal

Front View Front View

Side View

Isometric View Isometric View

(typical)

Plan Layout

two horizontal hubs

Pole clamp with

slip fitter

" three way2
14

three horizontal hubs

Pole clamp with

two horizontal hubs

Pole clamp with

Mast arm

5" backplate

5" backplate

Mast arm

Pedestrian head

Signal standard

pedestrian head

Signal and or

stainless steel

" band8
5Min. 

" set screw4
1

5" backplate

plumbizer

2" elevator

2" standard pipe

signal standard

Type IV or combination

horizontal hubs

Pole clamp with two

horizontal hubs

Pole clamp with two

slip fitter

" two way2
14

horizontal hubs

Pole clamp with two

horizontal hubs

Pole clamp with two

horizontal hubs

Pole clamp with two

horizontal hubs

Pole clamp with two

slip fitter

" two way2
141"

1" 1"

"8
76

"2
14

Pedestal Mounted - Pedestrian (A)

Post Mounted - Pedestrian (A)

Post Mounted - Vehicular

Post Mounted - Pedestrian (A)

Post Mounted - Vehicular

Post Mounted - Pedestrian (A)

Post Mounted - Vehicular

Pedestrian countdown timer

and type of pedestrian signal head to use.

(A) See plans for the appropriate orientation 

5" C-C

Pedestrian Signal Head (A)

Light Standard Mounted

Signal Heads

End Mounted and Mast Arm Rigid Mounted

o
f 
tr
a
v
e
l

D
ir
e
c
ti
o
n

Signal Heads

Mast Arm Rigid Mounted

Mid-Span Mounted and

Post Mounted - Pedestrian (A)

Post Mounted - Vehicular

Face of curb

P
a
in
t 
1
2
' 
(s

e
e
 n

o
te
s
)

Note: Place signal heads behind the face of the curb.

All signal heads shown viewed from direction of travel.Details:  

Mounting 

 

the same color as the other traffic signal standards.  

When pedestrian heads are light standard mounted, paint the lower 12 ft. 

 

shaft.

and signal head mounting hardware the same color as the signal standard 

Paint signal housing yellow and backplates dull black.  Paint pole clamps Paint:  

 

assembly is allowed.

pedestrian signal heads are mounted one above the other, one pole clamp 

is allowed in place of pole clamps.  Where traffic signal heads and 

A pole plate with suitable banding material, as approved by the Engineer, Pole Clamps:  

 

arrangement of lenses.

Signal Heads:  See traffic signal layout for correct mounting position, numbers, size, and 

 

the ground line or sidewalk.

minimum of 10 ft. and pedestrian signal heads a minimum of 8 ft. above 

Place the bottom of post or pedestal mounted vehicular signal heads a Clearance:  

 

used, place reinforcing plates on each side of the plumbizer.

heads when using polycarbonate signal heads.  Where a plumbizer is 

Install reinforcing plates where mounting hardware attaches to signal Plates:

Reinforcing 

Notes:

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally
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TRAFFIC SIGNAL HEAD MOUNTING D-772-4

11-14-13

Kirk J Hoff,

8/28/19

New Design Engineer PE Stamp.  8-28-19

10-17-17      Updated to active voice.

    7-8-14      Added reinforcing plate note



 

Number of loops and number of turns as shown in the plans

Construction Joint Detail

Saw Slot Details

Multiple Loop Connection

(Presence Loops)

Multiple Loop Details

Use Construction Joint Detail when a crack in the roadway is encountered.

Plan View Section B-B

6'

6'

9'

6'

9'

6'

9'

6'

6'

6" min.

2" 2"

(A)

"4
11

" max. dia.4
31

" min. dia.4
11

1'-0"

6" min.

" max.8
3

" min.4
1

(A)

Microloop lead wire Pull box

Microloop lead wire

with bushing

Conduit

with bushing

Conduit

with bushing

Conduit
Expansion joint

Pull box

Twist 5 turns per footTwist 5 turns per foot

loop wires

See slot for

Loop wires

Loop wires

` box

Curb Section Rural Section

Saw Slot to Pull Box Details

Edge of finished shoulder

4'

Varies

Edge of driving lane

2" max.

" min.4
31

Conduit opening

Conductor cable (see plans)

Roadway surface

Conduit
compound

Fill with filler

Conductor cable

Conduit opening

" saw slot4
11

" max. saw slot8
3

Contraction joint

6" 6"
B

B

full depth (typical)

slot at corner has

Overlap cut so

loop sealer

Fill with approved
Direction of travel Direction of travel

Pull box

Lane line

Pull box

Pull box

number of turns

See plans for

Pull box

1 2 3 4

2

1

1 2 3 4

1

number of turns

See plans for

L-1L-1 L-2 L-2

1
A

1
B

2
A

2
B 3
A

3
B

4
A

4
B1

A

1
B

V
a
ri
a
b
le

V
a
ri
a
b
le

4'-0" min.

surface or curb line

Edge of roadway 

surface or curb line

Edge of roadway 

(A) (A)

1" dia. rigid conduit
1" dia. rigid conduit

1" dia. rigid conduit

conduit

1" dia. rigid

plastic conduit

" dia. rigid4
3

6" min.
1.5' min.

6'-0"

1' min.

See slot for loop wires

(Passage or Calling Loops)

Loop Detector Detail

Conduit with bushing

2" minimum on asphalt surface

1" minimum on concrete surface(A)

Single Loop Connection

box.

shown. Splice loop connections in the pull 

Label all conductors in the pull box as 

made following the same pattern.

shown.  Number of loops varies with connections 

shown and splice loop connections in the pull box as 

detection zone, label all conductors in the pull box as 

Where multiple loops are connected to create one 

in conduit

Provied slack 

and location shown in plans.

pavement slots to form loops.  Dimensions 

Drill detector loop corners 2" deep then saw 

Place leads from the loop to the pull box in saw slots and conduits to minimize interaction.3.

The number of turns, size of loop, and size of conductor shown on the plans.2.

Saw cut each loop in roadway.1.

Notes:

6" min.
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Elevation

Preformed Loop Detector Layout

when placed in new pavement.

Installation of Preformed Loop detector 

Saw Slot Details

Microloop Placement in Existing Pavement

Microloop Placement in New Pavement

of conduits

seal around top

" dia. holes2
11

of conduits

seal around top

" dia. holes2
11

Microloop lead wire

Pull box

Pull box

Pull box

Expansion joint

Microloop lead wire
Microloop lead wire

Sand1" dia. rigid conduit

1" dia. rigid conduit

microloop detector

continue to next

Microloop lead wires

around top of conduits

" dia. holes seal2
11

around top of conduits

" dia. holes seal2
11

Microloop lead wire

Saw slot 1" dia. rigid conduit

Pull box

by detector manufacturer

Sealant as recommended

microloop detector

continue to next

Microloop lead wires

double probe set

Microloop detector
double probe set

Microloop detector

Sand Sand

Microloop lead wire

Expansion joint

Pull box

lead wires

Microloop

Pull box

loop sealer

Fill with approved

" PVC2
1

" PVC tee2
1

Pull box

probe set

detector

Microloop

12' driving lane

Varies

" min. clearance2
12

6'-0"

6'-0"

" max.8
3

" min.4
1

(A)

Varies

Varies4'

4'

1"

4' Varies

Varies

4'

wire to pull box

and twisted loop

" PVC2
1Continue 

to
p
 o
f 
p
ro

b
e

1
8
" 

m
in
 t
o

Varies

3' 6' 3'

Preformed Loop Detector Layout
Varies

4"
2"

to
p
 o
f 
p
ro

b
e

1
8
" 

m
in
. 
to

1" dia. rigid conduit

1" dia. rigid conduit

1" dia. rigid conduit
1" dia. rigid conduit

Elevation with curb Elevation without curb

Elevation without curbElevation with curb

Plan with curb

Plan with curb

Saw slot see detail

Saw slot see detail

Saw slot see detail

2" minimum on asphalt surface

1" minimum on concrete surface(A)

sand

back fill with

4" wide trench

 in. dia. holes a minimum of 2 in. below bottom of microloop detector probe.2
1Drill 1

saw slot, and test microloops.

detectors so tops of probes are 15 in. below road surface.  Fill 1 in. dia. conduit with sand, seal 

 in. dia. holes, cut saw slot in the pavement, install 1 in. conduit, and install microloop 2
1Drill 1

Notes:

 in. dia. holes a minimum of 2 in. below bottom of microloop detector probe.2
1Drill 1

pavement.

base to the density of surrounding material and test microloops prior to placing PCC 

 in. dia. holes.  Embed microloop detectors in the sand as shown.  Recompact aggregate 2
11

After the installation and compaction of the aggregate base, trench a 4 in. trench and drill the 

Notes:

floating while placing concrete.

Securely tie down Preformed Loop to prevent loop from 
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