
TRANSPORTATION DEPARTMENT

IDAHO

STANDARD DRAWINGS

OHADI

T
N

E
M

T
RAPED NOITAT

R

O
P

S
N

A
R

T
APRIL 2023



NUMBER
DRAWING

615-1

614-3

614-2

614-1

634-1

634-2 Mailbox Snow Shield

617-1 Delineators

617-2

628-1 Snow Poles

606-2

Sidewalks

Driveways

Curb Ramps

Curb and Gutter

Mailboxes

212-5

607-1 Embankment Protector

607-2

608-1

608-2

608-3

609-1

609-2

609-3

609-4

609-5

609-6

611-1 Cattle Guard Type A

611-2

613-1

618-1

Milepost Assemblies

Marker Post, Witness Posts, and Street Monuments

Embankment Protector with Slotted Drain

Galvanized Steel Aprons for Pipe Culverts

Concrete Aprons for Pipe Culverts

Metal Safety Slope Apron

Culvert Inlet Headwall

Concrete Headwall for Single Pipe Culvert

Concrete Headwall for Twin Pipe Culvert

Concrete Headwall for Arch Pipe Culvert

Concrete Headwall for Siphons

Precast Concrete Headgate

Cattle Guard, Pavement Markings

Bullnose Crash Cushion

212-6

212-7

212-10

212-11

212-12

212-15

212-16

212-1

212-2

212-3

212-4

706-6 Corrugated Metal Pipe Watertight Coupling Bands

601-1 Pipe and Conduit Installation

605-1

605-10

605-11

605-12

605-13

605-20

605-21

605-22

605-23

605-24

605-25

605-26

605-27

605-30

605-31

605-32

409-1

409-2

411-1

411-2

Portland Cement Concrete Pavement

Urban Concrete Pavement

Manhole Frame, Cover, & Concrete Collar

Inlets & Catch Basins, Types 1, 2, & 3

Inlets & Catch Basins, Types 1A, 2A, & 3A

Inlets & Catch Basins, Types 4 & 5

Catch Basin, Type 6

Catch Basin, Type 7

Inlet, Type 8

Inlet Median Drain, Type 9

Sediment Control Catch Basin

Temporary Concrete Washout

610-1

610-2

610-3

Fences

612-1 31" W-Beam Guardrail

612-5

612-6

612-7

612-8

612-10

612-11

Guardrail Anchor

Guardrail Terminal, Buried-in-Backslope

Guardrail Terminal, Flared

Guardrail Terminal, Tangent

Guardrail Transition, Low Speed

Guardrail Transition, High Speed

619-1 Light Pole Foundation Detail

630-1

631-1 Rumble Strips

616-1 Punching Schedule for Type "B" or Type "E" Signs

616-2 Extruded Aluminum Signs

616-5

616-6 Breakaway Steel Sign Post Installation, Type B

616-7 Breakaway Steel Sign Post Installation, Type E

616-10 Breakaway Sign Posts, Type D

616-15 Route Marker Bracket Details

616-16

616-17

B Post and Brace Angle Detail

Route Sign

656-1 Mast Arm Traffic Signal Poles

656-2

656-3

Frangible Cast Base Traffic Signal Poles

Mast Arm Signal Pole Foundation Detail

656-5 Signal Cabinet & Service Pedestral Foundation Details

656-6 Signal Cabinet Foundation Detail

656-10  Deceleration Rate
2

Loop Detectors, 10 ft/sec

656-15 Pedestrian Pushbutton Placement

612-3

612-18

612-20

612-24

612-25

Temporary Erosion and Sediment Control - Slope Drains

Temporary Erosion and Sediment Control - Sediment Trap

DRAWING NAME

Temporary Erosion and Sediment Control - Inlet Protection

Petroleum Storage Area

Portland Cement Concrete Pavement Ramp Gore Details

Urban Concrete Pavement Manhole Collars

Storm Sewer Pipe, 12" Thru 30" Slotted Drain

Manhole Type A

Manhole Type B

Manhole Types C & D

Catch Basin, Type 10

Sediment and Oil Trap Manhole

Sediment and Oil Trap Manhole (In Street)

Gates

Fence Braces

405-1

405-2

Rural Approaches

Mailbox Turnout

Temporary Erosion and Sediment Control - Silt Fence, Fiber Wattle, and Compost Sock

Rolling Dip

Temporary Erosion and Sediment Control - Diversion Channel, Ditch, Swale, Dike, Berm, Waterbar, and 

Permanent Erosion Control and Sediment Control - Gabion and Revet Mattress

Permanent Erosion Control and Sediment Control - Stone Filter Berms, Dams and Weirs

Permanent Erosion Control and Sediment Control - Slope and Channel Protection

Temporary Erosion and Sediment Control - Stabilized Construction Entrance and Vehicle Washdown

Guardrail Terminal Types 7 & 8

Precast Concrete Barrier

Precast Concrete Barrier Terminals

F-Shape to New Jersey Shape Transition

F-Shape to Single Slope Transition

APRIL 2023

STANDARD DRAWINGS

Pavement Markings

DRAWINGS ARE AVAILABLE ON THE ITD WEBSITE

INDIVIDUAL STANDARD DRAWINGS AND AN ELECTRONIC BOOK OF ALL STANDARD 

Erosion and Sediment Control - Example Applications

Breakaway Steel Sign Post Installation, Type A - Wide Flange

605-35 Drywell

Edge Drain

657-1 Flashing Beacons

605-28 VANE GRATE INLET

NUMBER
DRAWING DRAWING NAME
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REQ. STD. DWGS. 212-1, 212-5, 608-1, & 706-6

F
L
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W

M
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N
.

3
' 

PIPE

ROCK CHECK DAM

ROCK CHECK DAM

STABILIZED AREA

DISCHARGE FLOW IN 

CA

A

BB

BERM

DIRECTS FLOW ONTO SLOPE DRAIN

CONTAINS SURFACE DRAINAGE AND

ENSURE THAT THE BERM LENGTH 

 DRAIN WIDTH

 IS TWICE THE SLOPE

 OF THE DISCHARGE AREA

ENSURE THAT THE RADIUS

BERM

DIRECTS FLOW ONTO SLOPE DRAIN

CONTAINS SURFACE DRAINAGE AND

ENSURE THAT THE BERM LENGTH 

 TIMES THE PIPE DIAMETER

 THE DISCHARGE AREA IS FOUR

ENSURE THAT THE RADIUS OF

SECTION B-B

C

BERM

ROCK DEPTH

1' AVERAGE
2' MIN.

FILL SLOPE
±1'

SEE PIPE ANCHOR DETAIL

 APRON

GALVANIZED STEEL

GALVANIZED STEEL APRON

SLOPES AS NEEDED

ELBOW TO FIT

#
4
 

B
A

R

4
'

UNTIL PIPE IS STABLE

REPEAT PIPE ANCHORING

SECTION C-C

4'

MAX.

 4" TO 6"

BURIED LINER EDGES

WRAPS OF 16 GAUGE WIRE

NYLON ROPE OR SIX 

DOUBLE LOOP ‚" (6 mm) 

PROTECTED SLOPE

LINER WITH ROCK 

GALVANIZED STEEL APRON

SECURE LINER TO

SLOPE DRAIN (LINER)

LINER DETAIL

(SEE LINER DETAIL)

BURY EDGES OF LINER

BERM

SECTION A-A

LINER

ROCK DEPTH

1' AVERAGE
2' MIN.

ROCK CHECK DAM

ROCK CHECK DAM

WITH BERMS

SEAL SPILLWAY AREA 

BERM

TOE OF SLOPE

F
L

O
W

TOP OF FILL SLOPE

FLOW

GRADED ROADWAY

F
LO

W

TO BE USED WITH 4:1 SLOPE OR FLATTER

F
LO

W

TOE OF SLOPE

STABILIZED AREA

DISCHARGE FLOW ON 

TOP OF FILL SLOPE

FLOW

GRADED ROADWAY

TOE OF SLOPE

OUTLET PIPE

TOE OF SLOPE

CONTROL GEOTEXTILE

RIPRAP AND EROSION 

CONTROL GEOTEXTILE

RIPRAP AND EROSION 

DRAIN ROCK (D =6")

50
DRAIN ROCK (D =6")

50

APRON

TO ANCHOR LINER UNDER 

USE PINS (18", #4 BAR) 

SEE NOTE

NO. 8

SEE NOTE

NO. 8

BURY EDGES OF LINER

SLOPE DRAIN (PIPE)

PIPE ANCHOR DETAIL

NOTES

NOT TO SCALE.

DISCHARGE IS AT A NON-EROSIVE VELOCITY.

4' MINIMUM AT LESS THAN 1 PERCENT SLOPE. ENSURE 

EXTEND LINER AT LEAST 3.5' IN FRONT OF DRAIN INLET.

MAT (TRM). 

CONTROL GEOTEXTILES, OR APPROVED TURF REINFORCED 

LINERS MAY CONSIST OF PLASTIC SHEETING, EROSION 

SLOPE DRAIN.

DEBRIS.  PLACE ANCHORS AS NEEDED TO SECURE THE 

CHECK SLOPE DRAINS PERIODICALLY FOR DAMAGE OR 

STANDARD DRAWING 706-6.

STANDARD DRAWING 608-1.  CONNECT PIPES AS SHOWN ON 

INSTALL GALVANIZED STEEL APRONS AS SHOWN ON 

STORM EVENT.

DETERMINE SLOPE DRAIN SIZE AND NUMBER BY DESIGN 

COMPACTED FILL AND LOCATE AS SHOWN ON THE PLANS.

PLACE SLOPE DRAINS ON UNDISTURBED SOIL OR WELL 

CONTROL STANDARD DRAWINGS ON 212-1. 

SEE THE GENERAL NOTES FOR TEMPORARY EROSION 

9.

8.

7.
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5.
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3.

2.

1.
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SEDIMENT CONTROL

TEMPORARY EROSION AND
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REQUIRES STD. DWG. 212-1

 FLAT BOTTOM - 0%

NOTES

SECTION A-A
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LENGTH (L)

LENGTH TO WIDTH RATIO,  2:1

GEOTEXTILE

END OF 

BURY OUTLET 

GEOTEXTILE

BOTTOM

SIDE SLOPES

ORIGINAL GROUND

CHANNEL INLET FLOW

OVERFLOW

INLET FLOW
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BERM WITH WEIR
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W
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T
H

RIP RAP

NOT TO SCALE.

ENTIRE TRAP MAY BE ROCK LINED IF NECESSARY.

SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

ACCORDANCE WITH SUBSECTION 718.06 OF THE STANDARD 

PROVIDE TYPE II RIPRAP/EROSION CONTROL GEOTEXTILE IN 

THE STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

ENSURE THAT RIPRAP MATERIAL IS IN ACCORDANCE WITH 711.04 OF 

EXISTING VEGETATION.

CONSTRUCT PRIOR TO THE START OF EXCAVATION OR REMOVAL OF 

LOCATE SEDIMENT TRAP OUTSIDE OF THE SLOPE STAKE LIMITS AND 

SEDIMENT TRAP IS 5 ACRES.

DESIGN OR 3,600 CU. FT./ACRE.  THE MAXIMUM DRAINAGE AREA PER 

DETERMINE SEDIMENT TRAP SIZE ON A 2-YEAR 24-HOUR STORM 

STANDARD DRAWINGS ON 212-1.

SEE THE GENERAL NOTES FOR TEMPORARY EROSION CONTROL 

7.

6.

5.

4.

3.

2.

1.

SEDIMENT TRAP BASIN

VARIES

OUTLET WIDTH

SEDIMENT TRAP

SEDIMENT CONTROL
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J

. CALEB LAKE
Y



13683

R
Y

A

N
 D. LANCA

S

T
E

R

IDAHO
TRANSPORTATION

DEPARTMENT

IDAHO

O

ATIO
EP

T
R

A

N

R

D

E
M

T
A

N
S

P
R

T
N

T

**
PRINTS ONLY

ARE FOR 11" X 17"

SCALES SHOWN

DRAWING DATE:

NO. DATE BY

REVISIONS

SHEET OF

STANDARD DRAWING NO.
NO. DATE BY NO. DATE BY

CADD FILE NAME:

BOISE IDAHO

Boise, Idaho

3311 West State

Headquarters

AT: ITD,

ORIGINAL STORED

STANDARD DRAWING

212-5_1216.dgn

1 2

212-5
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DISTURBED AREA

CONSTRUCTION SLOPE

RUNOFF

RUNOFF

RUNOFF

SWALE

GRADE 1%
MAX. SWALE 

R/W OR P/L

3:1 MAX. 3:1
 MAX.

INTERCEPTOR SWALE

DIVERSION SWALE

GRASSED SWALE

A

A

SECTION A-A

TOTAL SWALE LENGTH 250' MAX.

OFF SITE

DRAINAGEÍFROM 

CONTROL

TO SEDIMENT 

DISCHARGE 

3
:1
 M

A
X

EXISTING GROUND

PERIMETER SWALE

FLOW

F
L

O
W

F
L

O
W

F
L
OW

PLASTIC LINER LIMITS

OR MINOR BRIDGE

PERMANENT CULVERT 

EDGES ±1' 

BURY LINER

WITH BERMS

DIVERSION DITCH 

 FILL SLOPE

TOE OF

TOE OF FILL SLOPE

SEE NOTE NO. 3)

(INCIDENTAL,

UPSTREAM DAM

TEMPORARY

ROADWAY {

NO. 3)

(OPTIONAL, SEE NOTE 

DOWNSTREAM DAM 

TEMPORARY 

GEOTEXTILE

OR EROSION CONTROL

PLASTIC LINER

DIVERSION DITCH

LINER

PLASTIC

CHANNEL DETAIL)

(SEE DIVERSION

AND ROCK

PLASTIC LINER

WITH METAL APRONS

DRAINAGE TUBING

RUNOFF

CONTROL

TO SEDIMENT

PLACE WITH BERMS

GEOTEXTILE IN

HOLD LINER OR

6' MAX.

1

2

DIVERSION CHANNEL EXAMPLE

DIVERSION CHANNEL

2

1

2' 2'

VARIES

V
A

R
.

 VARIES

1
'

M
A

X

DIVERSION DITCH EXAMPLE
ONLY USE WITH CLEAR WATER

CLEAR WATER

TO STREAM

OR SEDIMENT CONTROL DEVICE

DISCHARGE TO STABILIZED AREA 

FLOW

VARIES

VARIES

 SUITABLE EROSION CONTROL MATERIALS OR SOD.

 POSSIBLE, COVER GRADED AND SEEDED AREAS WITH

 AND BOTTOM.  WHERE RUNOFF DIVERSION IS NOT

 ESTABLISHMENT OF VEGETATION ON THE SWALE SIDES

DIVERSION OF RUNOFF MAY BE NECESSARY DURING THE

SWALE

10' MAX.

CROSS SLOPE

WITH 0% 

SWALE

INTERCEPTOR DIKE

SEE PERIMETER OR 

NOVEMBER, 2016
DESIGN/TRAFFIC SERVICES ENGINEER

SEDIMENT CONTROL

TEMPORARY EROSION AND

DIKE, BERM, WATERBAR, AND ROLLING DIP
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DISTURBED AREA
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RUNOFF

RUNOFF

FLOW

DISTURBED AREA

DIKE

INTERCEPTOR DIKE

 SEDIMENT TRAP, OR A STABILIZED AREA

DISCHARGE TO PERIMETER SWALE,

2
:1
 
(
T

Y
P
.)

SLOPE

FILL

CUT OR

ROUNDING

SLOPE

FLOW
FLOW

PERIMETER DIKE

NOTES

1
' 

M
I
N
.

2H

2' MIN.

2' MIN.

H

5
' 

M
A

X
.

UNDERLYING SOILS

KEY DIKE INTO 

CLAYEY MATERIALS

DIKE

BERM

FILLÍSLOPE

CUT OR 

DITCH

INTERCEPTOR 

COMPACTED

HEIGHT ±12", 

BERM WIDTH ±24", 

IF POSSIBLE

UNDERLAYING SOILS 

KEY BERM INTO 

SLOPES

2:1 TO 3:1 

1' TOÍ2'

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

20"

1
8
"

FLOW

90°
FLOW

PROTECTION

EROSION 

ROAD S
LOPE

ROAD S
LOPE

OF WATER

PREVENT  PONDING

CLEAR DEBRIS TO

SEDIMENT TRAP

A

B

ANGLE T
O R

OAD C
ENTERLIN

E

GRADE B
REAK AT R

IGHT 

ROLLING DIP

F
L

O
W

DITCH

CL

DITCH

FILL SLOPE

30° TO 40°

36" TO 48"

UP TO 18"

UP TO 24"

WATERBAR

SECTION B-B

BB

A (DOWNHILL) B (UPHILL)

65'

75'

35'

25'4% TO 6%

0% TO 4%

% ROAD SLOPE

ROLLING DIP DIMENSION TABLE

NOVEMBER, 2016
DESIGN/TRAFFIC SERVICES ENGINEER

DIKE, BERM, WATERBAR, AND ROLLING DIP

DIVERSION CHANNEL, DITCH, SWALE,

SEDIMENT CONTROL

TEMPORARY EROSION AND

36" TO 48"

ORIGINAL SIGNED BY: TED MASON
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OPTIONAL PLASTIC LINER

DRAWING NOT TO SCALE.

ARE 6:1 OR FLATTER UNLESS SHIELDED.

ENSURE THAT THE SIDE SLOPES OF A DIKE OR SWALE WITHIN THE CLEAR ZONE 

STABILIZED AREA. 

SWALE OR COMBINATION THEREOF TO A SEDIMENT CONTROL DEVICE OR 

DIVERT COLLECTED RUNOFF, INTERCEPTED RUNOFF, OR BOTH FROM A BERM, DIKE, 

DIKES TO 90 PERCENT OF STANDARD DENSITY. 

USE DIKES WHEN BERMS ARE NOT SUFFICIENT TO CONTROL RUNOFF.  COMPACT 

SWALE OR COMBINATION THEREOF SHOULD NOT EXCEED 5 ACRES.

THE RECOMMENDED MAXIMUM DRAINAGE AREA CONTRIBUTING RUNOFF TO A DIKE, 

THE RECOMMENDED MAXIMUM DRAINAGE AREA FOR GRASSED SWALES IS 1 ACRE.  

THE PLASTIC LINER EDGES WITH BERMS,  ROCKS,  OR OTHER SUITABLE MATERIALS.

CHANNELS AND DITCHES.  OVERLAP THE PLASTIC LINER EDGES 2 FEET.  SECURE 

INSTALL A PLASTIC LINER ALONG THE LENGTH AND WIDTH OF DIVERSION 

THE FLOW EXCEEDS 0.25 CUBIC FEET PER SECOND.

USE DIVERSION DITCHES WITH CLEAR WATER.  USE A DIVERSION CHANNEL WHEN 

AREA.

MAY BE USED TO PREVENT WATER FROM RETURNING TO THE UPSTREAM WORK 

WATER INTO THE CHANNEL.  A TEMPORARY DOWNSTREAM DAM IS OPTIONAL AND 

WHEN USING A DIVERSION CHANNEL, CONSTRUCT A TEMPORARY DAM TO DIVERT 

LINER WHEN RUNOFF IS NOT INTENDED TO INFILTRATE INTO THE SOIL.

AND ROLLING DIPS TO THE DIMENSIONS SHOWN ON THE PLANS.  USE A PLASTIC 

CONSTRUCT DIVERSION CHANNELS, DITCHES, SWALES, DIKES, BERMS, WATER BARS, 

DRAWINGS ON 212-1. 

SEE THE GENERAL NOTES FOR TEMPORARY EROSION CONTROL STANDARD 

AREA OR SEDIMENT CONTROL DEVICE

CONTROL RUNOFF TO A STABILIZED 

SHOWN WITH INTERCEPTOR DITCH
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F
L
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W

GABIONS

3' MIN.

SEDIMENT TRAP BASIN

GABIONS

3',  6',   OR 9' 

GALVANIZED STEEL WIRE MESH

12
"

9
"

 

 

 

 

2' MIN. TOP WIDTH

B B

 

 

 

 

 

 

 

 

 

 

WEIR (SEE NOTE NO. 7)

VARIABLE WIDTH FOR OUTLET 

GABION

REVET MATTRESS

O
F
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W

D
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(6",  9",  OR 12")

REVET MATTRESS THICKNESS
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ROADWAY BASE IS TO BE 

2
'-

0
"

1.5 IN.

SUBBASE

2 IN.CONCRETE
T1

AC SURFACE

BASE

DOWEL BAR

1.5 FT. MIN.L

T

OPTIONAL

ELEVATION - IMPACT SLAB, HIGHWAYS/STREETS/ROADS ASPHALT & CONCRETE PAVEMENT JOINT DETAIL

NOTES

4.  FOR RECOMMENDED DOWEL SIZES, SEE JOINT TYPES SHEET.

3.  T1 = (T + 1.5") / 2

2.  L = PANEL LENGTH(I.E. JOINT SPACING)

1.  T = THICKNESS OF CONCRETE PAVEMENT (I.E. DEPTH)

NOTES:

NOT FOR USE UNLESS SPECIFICALLY CALLED OUT IN PLANS.

CONSTRUCTION PROJECTS WHERE T>7 IN.

PAVEMENT IN RECONSTRUCTION OR NEW

FOR TRANSVERSE JOINTS ABUTTING ASPHALT

CONCRETE HAS TAKEN INITIAL SET.

PAVING MAY COMMENCE WHEN THIS 

TWO PLACEMENTS ARE REQUIRED. 

SUB-NOTES

   CONJUNCTION WITH CONCRETE PAVEMENT.

Üf THIS ANCHOR IS NOT TO BE USED IN 

SAWED AND SEALED.

12. ALL LONGITUDINAL CONCRETE TO ASPHALT JOINTS SHALL BE

11. NOT TO SCALE

 

BARS PER STD. TRANSVERSE JOINT DETAILS.

THE LOCATION OF A PLANNED CONTRACTION JOINT AND USE DOWEL 

10. PREFERRED PRACTICE IS TO PLACE THE CONSTRUCTION JOINT AT

 

FOR THE END OF THE CONCRETE PAVEMENT.

9.  MAKE A VERTICAL SAW CUT IN THE ASPHALT TO SERVE AS A FORM 

 

THE CONCRETE PAVEMENT.  

ADJACENT TO FLEXIBLE PAVEMENTS AND SIMILAR INTERRUPTIONS TO 

8.  THE ANCHOR IS TO BE USED AT RAILROAD GRADE CROSSINGS 

 

WITH THE MANUFACTURER'S REQUIREMENTS. 

7.  SEALANTS AND PREFORMED SEALS SHALL BE APPLIED IN ACCORDANCE 

 

6.  TRANSVERSE AND LONGITUDINAL JOINTS SHALL BE SAWED JOINTS.

 

JOINT.

5.  A CONSTRUCTION JOINT SHALL BE AT LEAST 6 FEET FROM A SAWED 

SHALL AN UN-TIED JOINT BE A CONSTRUCTION JOINT.

FOREGOING SHALL BE APPROVED BY THE ENGINEER. IN NO CASE

LONGITUDINAL JOINTS THAT ARE UN-TIED IN ACCORDANCE WITH THE

4.  THE MAXIMUM TIED TRANSVERSE WIDTH SHALL BE 60 FEET.

 

MEET THE REQUIREMENTS OF AASHTO M 254.

MENTS OF AASHTO M 284.  THE DOWEL BARS SHALL BE COATED TO 

3.  THE TIE BARS SHALL BE EPOXY COATED AND MEET THE REQUIRE-

 

BAR DIAMETER TABLE.

2.  THE DOWEL BAR DIAMETERS SHALL BE DETERMINED BY THE

 

1.  THE PAVEMENT EDGE IS TO BE PLACED APPROXIMATELY VERTICAL.
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CONCRETE TO ASPHALT

SILICONE SEALANT

ASPHALTCONCRETE

1
 
ƒ

"

SHALL BE REMOVED

CONCRETE FACE AFTER SAWING 

ANY PAVEMENT ADHERING TO THE 

CONC. FACE

Üe ƒ"

…"

‚
"
 
T

O
 

…
"

1
-
•

"

T
/
3

SEALANT:

TYPE SEALANT

EXCEPT FOR SELF LEVELING 

TOOLED SURFACE REQUIRED

Üe …"

‚" TO …"

‚
"

1
 
•

"

T
/
3

(NO SEALANT)

SINGLE CUT

ROD

BACKER

1/2 TO 1 IN.

1/2 TO 1 IN.

(FIELD-INSTALLED SEALANT)

SINGLE CUT

(FIELD-INSTALLED SEALANT)

WIDENED CUT

(FIELD-INSTALLED SEALANT)

ISOLATION JOINT

SAWCUT

(FIELD-INSTALLED SEALANT)

SEALED CONSTRUCTION JOINT

BACKER ROD

BREAKER OR

BOND

MIN. T/3 MIN. T/3

ROD

BACKER

CROSS-SECTIONS:

MIN. T/3

FOR IN PROJECT PLANS.
SPECIFICALLY CALLED
NOT FOR USE UNLESS

COMPRESSION SEAL

BELOW SURFACE

SEALANT ‚" TO …"

APPROVED SILICONE

SEALING OPERATION

RESIST MOVEMENT DURING 

AND SLIGHTLY OVERSIZED TO 

COMPATIBLE WITH THE SEALANT 

THE BACKER ROD MUST BE 

T T

T T

T

OPERATION

MOVEMENT DURING SEALING 

OVERSIZED TO RESIST 

SEALANT AND SLIGHTLY 

COMPATIBLE WITH THE 

THE BACKER ROD MUST BE 

BAR

TIE

SUB-NOTES

D

D

(W)

WIDTH

SEALANT

BACKER ROD

SHAPE FACTOR= 
WIDTH

SEALANT SHAPE FACTOR

FLUSH WITH SURFACE

(SUBSECTION 704.02)

HOT POURED SEALANT

SEAL (SUBSECTION 704.04)

PREFORMED COMPRESSION

SEALANT (SUBSECTION 704.05)
APPROVED SILICONE

704.01)

(SUBSECTION

MATERIAL

COMPRESSIBLE

OR OTHER

FIBERBOARD

(SUBSECTION 704.03)
HOT POUR SEALANT

(SUBSECTION 704.03)
HOT POUR SEALANT

(SUBSECTION 704.03)
HOT POUR SEALANT

‚" - …" TYP.
(SUBSECTION 704.03)

HOT POUR SEALANT ‚" - …" TYP.

‚" - …" TYP. ‚" - …" TYP.

DEPTH

SEALANT

(D)

DEPTH OF SEALANT

NOTES:

   RESERVOIR ONLY. 

Üe DIMENSIONING REFERS TO SEALANT 

‚" ± ˆ"

…"

„" „"

THICKNESS OF PCC
(T)

‚" ± ˆ"

‚" ± ˆ"

DESIGN THICKNESS OF CONC. PAVEMENT.

7.  SAW CUT TO CONTROL SLAB CRACKING SHALL BE T/3 DEEP."T" EQUALS 

WITH THE MANUFACTURER'S REQUIREMENTS.

6.  SEALANTS AND PREFORMED SEALS SHALL BE APPLIED IN ACCORDANCE 

CONSTRUCTION.

5.  SUBSECTION REFERENCES ARE ITD STANDARD SPECIFICATIONS FOR HIGHWAY 

4.  FOR PREFORMED COMPRESSION SEAL, W IS SIZED FOR SLAB & CLIMATE

3.  FOR TWO-COMPONENT COLD-POURED SEALANT, D/W = 0.5 (TYPICAL)

2.  FOR SILICONE SEALANT, D/W = 0.5 (TYPICAL)

BACKER ROD USED)

1.  FOR HOT-POURED SEALANT, SHAPE FACTOR D/W = 1 (TYPICAL, ONLY IF 

„"

5 11-89

4 GB

GB 10

9

11-01 MSM

AS

MSM8GB3

2 GB 7 12-92 AS

GB6GB1 11 JRV

12 PLR10-10

13 RSC

14 RDL04-13
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M
I

N
.

5
'

15'

DIRECTION OF TRAVEL

2
6
'1
6
.5
'

9
.5
'

15'

15' MAX.

DOWEL BARS (SEE NOTE NO. 6)

30'

2
'

8
.5
'

3
8
'

1
4
'

1
5
.5
'

4
5
' 

M
A

X
.

4
5
' 

M
A

X
.

DIRECTION OF TRAVEL

DOWEL BARS (SEE NOTE NO. 6)

8
.5
'

1
4
'

1
5
.5
'

3
8
'

105'

2
'

9
.5
'

1
6
.5
' 2

6
'

DIRECTION OF TRAVEL

DIRECTION OF TRAVEL

@ 30" C. TO C. ( TYP.)

TIE BARS:
@ 12" C. TO C. ( TYP.)

DOWEL BARS:

(SEE NOTE NO. 4)

2' MIN.
(SEE NOTE NO. 4)

2' MIN.

2' WIDE FOR 30'  ( 2 PANELS @ 15').

MAINLINE AND CARRY EDGE WIDENING

MAINLINE EDGE,  RUN EDGE PARALLEL TO

WHEN RAMP EDGE IS WITHIN 2' OF

(SEE NOTE NO. 6)

TIE BARS 

(SEE NOTE NO. 6)

TIE BARS 

(SEE NOTE NO. 4)

2' MIN.

2' WIDE FOR 105'  ( 7 PANELS @ 15').

MAINLINE AND CARRY EDGE WIDENING

MAINLINE EDGE,  RUN EDGE PARALLEL TO

WHEN RAMP EDGE IS WITHIN 2' OF

@ 12
" C. 

TO C.
 ( TYP.)

DOWEL BARS: @ 30
" C. 

TO C.
 ( TYP.)

TIE 
BARS:

NO. 4)

(SEE NOTE

2' MIN.

RAMP GORE DETAILS

CONCRETE PAVEMENT

PORTLAND CEMENT

5 05-16 RDL

TYPICAL OFF-RAMP GORE AREA DETAIL

TYPICAL ON-RAMP GORE AREA DETAIL

DESIGN/TRAFFIC SERVICES ENGINEER
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3 PLR10-10

4 RSC

FEBRUARY,  1996 2 2
08-11

06-03

14.34
'

14.34'

9
'

1
4
.8

3

D

T

D

NOTES

SEE NOTE 7

SEE NOTE 7

SEE NOTE 7

1
0
'

1
2
'

1
2
'

1
2
'

1
4
.8

3
'

TYP
TYP

15'

10.69'

15'

TYP

1
2
'

1
2
'

1
2
'

1
2
'

1
0
'

1
2
'

1
2
'

1
3
.5
'

15'

TYP

15'

4
'

1
2
'

VAR

1
2
'

1
2
'

1
3
.5
'

TYP

LANE

RAMP

15'

15'

15'

10.39
'10'

T = TIED LONGITUDINAL JOINT (NO. 5 REBAR)

D = DOWELED LONGITUDINAL JOINT (SAME DOWEL DIMENSIONS AS TRANSVERSE JOINTS)

(SEE NOTE 11)

(SEE NOTE 11)

D

T

T

T

T

T

T

T

T

T

T

T

T

D

T

T

T

T

T T

T

WORK ZONES.

TRAFFIC CONTROL SHEETS FOR LIMITS OF

BETWEEN TRAFFIC CONTROL PHASES. SEE

TRANSVERSE CONSTRUCTION JOINT LOCATED

RAMP GORE DETAILS

CONCRETE PAVEMENT

PORTLAND CEMENT

REQUIRES SHT 1 OF 2 & STD. DWG. 409-1

409-2

5 05-16 RDL

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

DRAWINGS NOT TO SCALE.

DIMENSIONS ARE FOR ILLUSTRATION PURPOSES ONLY.

LIMIT TIED TRANSVERSE WIDTH TO 60'.

TIE CONSTRUCTION JOINTS.

TRANSVERSE JOINTS IN THE ADJACENT EXISTING PAVEMENT.

MATCH TRANSVERSE JOINTS WITH THE SPACING OF THE 

PROPOSED PAVEMENT.

LONGITUDINAL CONSTRUCTION JOINT BETWEEN EXISTING AND 

REMAINDER OF THE JOINT.

FEET WIDE,  THEN USE DOWEL BARS THROUGH THE 

TO THE LAST TRANSVERSE JOINT WHICH IS LESS THAN 60 

ROADWAY WITH TIE BARS ALONG THE LONGITUDINAL JOINT 

CONNECT THE NARROW PORTION OF THE RAMP TO THE MAIN 

BEGIN AND END THE EDGE WIDENING AT A JOINT.

JOINT IS AT LEAST TWO FEET.

EDGE OF THE MAIN LINE PAVING AND THE LONGITUDINAL 

THE DISTANCE ALONG THE TRANSVERSE JOINT, BETWEEN THE 

THE RAMP CENTERLINE AT A TRAVERSE JOINT.  ENSURE THAT 

TERMINATE LONGITUDINAL JOINTS THAT ARE PARALLEL TO 

PRIOR TO PLACING THE GORE AND RAMP CONCRETE.

PLACE THE FULL WIDTH OF MAIN LINE ROADWAY CONCRETE 

THE PLACEMENT OF CONCRETE FOR EACH RAMP GORE AREA.

SUPPLY SHOP DRAWINGS FOR ENGINEER APPROVAL PRIOR TO 

DETAILS. 

APPLICABLE NOTES,  JOINT LOCATIONS,  BAR AND DOWEL 

SEE STANDARD DRAWING 409-1 FOR JOINT DETAILS, 

EXAMPLE JOINTING PLAN (MULTIPLE LANES)

LEGEND
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NOTES

PAVEMENT JOINT DETAIL

CURB & GUTTER DETAILS

TYPICAL PAVEMENT JOINT PATTERN

BOX OUT DETAILS

JOINT FILLER MANUFACTURER

OF TYPE RECOMMENDED BY

HEAT RESISTANT BACKER ROD

HOT POURED JOINT FILLER DETAIL
1
"

„
"
-+

PAVEMENT

CONCRETE

CURB
JOINT

COLD

R=1"

14"

5
•

"

2'-0"

30" LONG AT 12" CTRS.

NO.8 DEFORMED TIE BARS

„" RADIUS

T
/
2

T
/
2

T

6
"

6"

7"

R=•"

2'-0"

ROUGH SURFACE

COLD JOINT

2'-0"

OPTION 2

CONCRETE PAVEMENT LIMIT

END CONCRETE PAVEMENT

CATCH BASIN

END CONCRETE PAVEMENT

OPTION 3
CURB TIE DETAIL

TIE

CURB

NO.3

4
"

MANHOLE BOX OUT

TRANSVERSE JOINT
CATCH BASIN BOX OUT

TRANSVERSE JOINT

CURB

PAVEMENT

END CONRETE

2' MIN.

2' MIN.

MANHOLE

PAVEMENT

END CONCRETE

OPTION 1

GRADE

PROFILE 
GRADE

PROFILE 

CURB

TOP OF 

27" O.C.

TIE PLACE AT 

NO.3 x 30" CURB 

LIMIT

CONCRETE PAVEMENT 

LIMIT

CONCRETE PAVEMENT 

GRADE

PROFILE 

JOINT

ISOLATION

JOINT

CONSTRUCTION

TIED

TIED CONSTRUCTION JOINT

JOINT TYPE E-1

ISOLATION

T

TYPE E-1

ISOLATION JOINT

STRUCTURE
FIXTURE OR

LONGITUDINAL JOINT.

WIDER THAN 60' SHALL HAVE DOWELLED

CONSTRUCTION JOINTS SHALL BE TIED. PAVEMENT

LINES.  THE MAXIMUM TIED WIDTH IS 60'.  ALL

JOINTS SHALL BE COINCIDENTAL WITH THE LANE

IS 12' & THE MAXIMUM IS 15'.  THE LONGITUDINAL

PAVEMENT. NORMAL LONGITUDINAL JOINT SPACING

TRANSVERSE JOINTS MUST CONNECT ACROSS THE

TRANSVERSE JOINT SPACING IS 9'. ALL

TRANSVERSE JOINT SPACING IS 15'. THE MINIMUM

UNLESS OTHERWISE NOTED ON PROJECT. MAXIMUM

NORMAL TRANSVERSE JOINT SPACING IS 15'

•" TO 1" TYP.

DETAIL THIS SHEET) 
TIE BARS (PER PAVEMENT JOINT

T
/
3

‚" ± ˆ

AT INTSERSECTIONS
DOWEL ALL JOINTS

JOINTS DOWELLED

ALL TRANSVERSE

ORIGINAL SIGNED BY: LOREN THOMAS

ORIGINAL SIGNED BY: TOM COLE PAVEMENT

 URBAN CONCRETE 
411-1

REQUIREMENTS OF SUBSECTION 704.04 MAY BE USED.

NEOPRENE COMPRESSION SEAL OF APPROVED CONFIGURATION MEETING THE 

ELASTOMERIC JOINT FILLER MEETING REQUIREMENTS OF SUBSECTION 704.02 OR A 

7. SAWED JOINTS SHALL BE ‚"  WIDE AND SHALL BE FILLED WITH HOT POURED 

6. THE CONTRACTOR MAY PLACE CURBS AS SHOWN IN OPTIONS 1, 2, OR 3.

CURB CONSTRUCTION.

5. SEE STANDARD DRAWING 615-1 FOR ADDITIONAL NOTES ON REQUIREMENTS FOR 

PAVEMENT.

4. JOINTS IN THE CURBS SHALL COINCIDE WITH TRANSVERSE JOINTS IN THE 

BOX OUT DETAIL.

OPERATION,  TIED CONSTRUCTION JOINTS SHALL BE PLACED AS SHOWN IN THE 

BASIN FRAMES AND PLACE THE PAVEMENT AROUND THE FRAME AS A SEPARATE 

3. IF THE CONTRACTOR ELECTS TO BOX OUT AROUND THE MANHOLE OR CATCH 

SEE STANDARD DRAWING 411-2.

SPACING MAY BE ADJUSTED NEAR MANHOLES,  WITHIN THE STANDARD LIMITS. 

2. WHEN POSSIBLE,  MANHOLES SHALL BE CENTERED BETWEEN JOINTS.  JOINT 

PATTERN FOR THE ENTIRE PROJECT FOR APPROVAL BY THE ENGINEER.

PATTERN FOR THE PROJECT.  THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT 

ONLY AND IS INTENDED TO BE USED AS A GUIDE IN DEVELOPING THE JOINT 

1. THE TYPICAL PAVEMENT JOINT PATTERN SHOWN IS FOR ILLUSTRATION PURPOSES 
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NOTES

AT TRANSVERSE JOINT
MID PANEL DETAIL

AT LONGITUDINAL JOINT

VARIES 9' TO 15' (TYP.)VARIES 9' TO 15' (TYP.)VARIES 9' TO 15' (TYP.)

TYP.

3" CLR.

BAR TO JOINT (TYP.)
FROM OUTER LOOP
MIN. 4" CLEARANCE 1'-6"1'-6"

PANEL DETAIL
REFER TO MID-
IF > 5'-0",

4" OF CLEARANCE
TO OUTER LOOP TO
JOINT. (TYP.)

1'-6" OF FORM
PLACE NO DOWEL BARS WITHIN

CUT TO FIT OR REFER TO ABOVE DETAIL.)
6" MIN. (IF CLOSER, INNER HOOP BAR TO BE

IF > 3'-3", REFER TO MID-PANEL DETAIL

4" CLEARANCE OUTER LOOP TO JOINT

NEAR TRANSVERSE JOINT

(TYP.)
2'É 

SUITABLE CIRCULAR FORM

SAWCUT STOPS AT

BUT ADDING LONGITUDINAL TOOLED JOINT.

OMMITING THE TWO CONTRACTION DOWEL BARS

JOINTS, REFER TO DETAIL AT TRANSVERSE JOINT,

IF ROUNDOUT FALLS AT AN INTERSECTION OFROADWAY

EDGE OF

TRANSVERSE CONTRACTION JOINT

1'-6" CONCTRACTION DOWELED BAR

(1) #6 CONTINUOUS INNER HOOP BAR

OUTER HOOP BAR

(2)#6, SEMI-CIRCULAR

SPACED AT FIXED SIDE.

DEFORMED BARS EQUALLY

(4)#6 BARS, 1'-6" (TYP.)

FRAME.

JOINT FROM FORM TO

CONSTRUCTED TOOLED

& GROUTED IN PLACE.

LONGITUDINAL JOINT DRILLED

SPACED & SYMMETRICAL ABOUT

(8)#6 DEFORMED BARS EQUALLY

FORM

CIRCULAR

4' É

INNER HOOP BAR @ MID DEPTH

#6 BARS, 3'-6"É (TYP.),

SPACED.

DEFORMED EQUALLY

#6 BAR 1'-6" (TYP.)

WITHIN 1'-6" OF FORMS
PLACE NO TIE BARS

TANGENT SECTION

HOOP BAR WITH

SEMI-CIRCULAR OUTER

(1)#6 5'-0" É

JOINT.

EXTENDED TO LONGITUDINAL

FORM WITH TANGENT

4'-0" É SEMI-CIRCULAR

SPACED.

DEFORMED EQUALLY

#6 BAR 1'-6" (TYP.)

LONGITUDINAL JOINT.

EXTENDED TO

FORM WITH TANGENT

4'-0" É SEMI-CIRCULAR

PARALLEL TO EDGE OF PAVEMENT (TYP.)

DOWELS TO BE ALIGNED HORIZONTALLY & 

OUTER HOOP BAR @ MID DEPTH

#6 BARS, 5'-0"É (TYP.)

GROUTED IN PLACE

DRILLED, &

EQUALLY SPACED,

DEFORMED BARS

(8)#6 BARS, 1'-6"(TYP.)

CIRCULAR FORM

TO EDGE OF

EXTENDED SAWCUT

409-1.

SEE STD. DWG.

AT 30" C. TO C.

30" #5 TIE BARS

409-1.

SEE STD. DWG.

12" ON CENTER

18" DOWEL BARS

ROUNDOUT PLACEMENT DETAILS

REQUIRES SHT. 2 OF 2 & STD. DWG. 605-13

12. NOT TO SCALE.

ON STANDARD DRAWING 409-1.

11. DOWEL BAR AND TIE BAR SIZE AND LOCATION SHALL BE AS SHOWN

10. STANDARD DRAWING 605-13 SHALL ACCOMPANY THIS DRAWING.

OPERATION.

ANCHORED TO THE STRUCTURE TO PREVENT MOVEMENT DURING THE PAVING

9.WHEN THE CAST-IN-PLACE ROUNDOUT IS USED THE FRAME SHALL BE

8. ALL SITUATIONS NOT SHOWN AND MAY REQUIRE COMBINATION OF DETAILS.

CONSTRUCTION HAVING A MINIMUM LAP LENGTH OF 2'-0".

7. METAL REINFORCEMENT FOR HOOP BARS SHALL BE ONE- PIECE

605-13 FOR ALTERNATE FRAME PLACEMENT).

UNDER THE FRAMES FILLED WITH NON-SHRINK GROUT (SEE STD. DWG.

MORTAR HAS CURED, THE SHIMS SHALL BE REMOVED AND THE VOIDS

6. SHIMS SHALL BE USED TO ADJUST ALL FRAMES, AFTER ADJUSTING

2" OF CLEARANCE IS PROVIDED TO OUTER EDGE OF FRAME.

TIE BARS, HOWEVER TIE BARS MAY BE POURED IN PLACE IF A MAXIMUM

5. DRILLING AND GROUTING IS THE PREFERRED METHOD OF PLACING

GROUTING OF TIE BARS.

4. THE CIRCULAR FORM SHALL BE REMOVED PRIOR TO DRILLING AND

3. ALL METAL REINFORCEMENT BARS SHALL BE EPOXY COATED.

ROUNDOUT (SEE NEAR TRANSVERSE JOINT DETAIL.)

2. A TRANSVERSE JOINT SHALL BE ALIGNED WITH THE CENTERLINE OF THE

PAVEMENT TO EDGE OF PAVEMENT.

VERSE JOINT. A RELOCATED JOINT SHALL BE CONTINUOUS FROM EDGE OF

EDGE OF CIRCULAR JOINT SHALL BE A MINIMUM OF 2'-0" FROM TRANS-

1. TRANSVERSE JOINTS MAY BE MOVED TO ACCOMMODATE ROUNDOUT. THE
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*

*b

*

2'-0"É (TYP.)

APPLICATION FOR SQUARE FRAME W/GRATE & MANHOLE

OUTER LOOP

NEAR JOINT

6
"

5'-0" (
T

Y
P
.)

5'-
0"

V
A

R
I
E

S
 

1
1
' 

T
O
 
1
2
' 
(
T

Y
P
.)

V
A

R
I
E

S
 

1
1
' 

T
O
 
1
2
' 
(
T

Y
P
.)

b MIN. 1'-0"

b MIN. 1'-0"

8" MIN. TYP.

WALL

MANHOLE

OUTSIDE

ROUNDOUT SHALL BE USED.
WHEN LESS THAN 1'-0" A FORMED

METAL REINFORCEMENT TIEING DETAIL OPTION

CIRCULAR ISOLATION JOINT 4' DIAMETER

METAL REINFORCEMENT TIEING DETAIL OPTION

BAR (NO. 4)

REINFORCING

MANHOLE FRAME FOR VISUAL REFERENCE ONLY

2
" M

IN

EQUALLY SPACED BARS.

AND ADD TWO ADDITIONAL

FOR DIAMETER BY 12" EACH

INCREASE HOOP BAR & CIRCULAR

GRATERS. FOR LARGER STRUCTURES

MAJORITY OF CIRCULAR FRAME &

ALL DIMENSIONS SAME FOR THE

CIRCULAR FORM

ROADWAY

EDGE OF

PROVIDE CLEARANCE.

NECESSARY TO

CUT HOOP WHEN

REINFORCEMENT (TYP.)

OUTER HOOP

REINFORCEMENT (TYP.)

INNER HOOP IN THE ALIGNMENT.

TIE BARS WHICH SHALL NOT INTERFERE

(TIE BAR TO LONGITUDINAL JOINT) OR

LOOP). INNER LOOP MAY REST DOWEL BAR

OF (4) FOR INNER LOOP & (8) OUTER

INTO SUBGRADE AS CHAIRS & TIED. (MIN.

#16 BARS. 6" LONG TO BE POUNDED

AT PAVEMENT MIDPOINT

#6 LOOP BAR PLACED

(SEE STANDARD DRAWING 605-13 FOR REINFORCEMENT DETAILS

CAST IN PLACE DETAIL

=2'R

REQUIRES SHT. 1 OF 2 & STD. DWG. 605-13

FOR DETAILS INSIDE OF CIRCULAR ISOLATION JOINT SEE STD. DWG. 605-13
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ORIGINAL STORED

SECTION A-A SECTION B-B

WHEN CONCRETE PAVEMENT IS USED

STANDARD GRATE SLOT DETAIL

TYPE 1 - STANDARD GRATE SLOT DETAIL

SECTION C-C ELEVATION
TYPICAL INSTALLATIONS

FOR INCLUSION OF MESH

TYPE 2 - ALTERNATE GRADE SLOT DETAIL

SECTION C'-C'

GRATE SLOT WELDING DETAIL

GRATE SLOT DRAIN

CROSS BAR SPACER

NOTES

TOP VIEW

TYPICAL COUPLING BAND

C

C

A

A

B

B

SPOT WELDS

•" DIA. CARRIAGE BOLT

BAND SHEET

ANGLE 2•"x1•"x‰" MESH FULL LENGTH OF PIPE

PIPE PIPE

BEARING BAR

CROSS BAR SPACER

ON 30" CENTERS

BAR NO. 4 x 30"

REINFORCEMENT

FILLET WELD
‚"

GRATE

BANDPIPE

FLOW

CROSS BAR SPACER

‚"
FILLET WELD

BEARING BAR

FILLET WELD
‚"

CROSS BAR SPACER

1       15 12-12 RDL

1ƒ"

1ƒ"‰" ‰"

6
"

G
R

A
T

E

2
•

"
 

O
R

 

10•"

1•"

BEARING BAR

2•"x1•"x‰"

CROSS BAR SPACER

FILLET WELD AT EACH

SEE GRATE SLOT WELDING DETAILS.

GRATE SLOT WELDED TO PIPE.
L

E
G

1
•

"

 

6
"

G
R

A
T

E

2
•

"
 

O
R

1"
1"

1ƒ"

1ƒ"‰" ‰"

G
R

A
T

E

‰"

 
2

Š
"
 

O
R
 

5
Ž

"

1" 1"

20' NOMINAL LENGTH

1ƒ"‰" ‰"

1ƒ"

BEARING BAR

MESH

6
"

 

G
R

A
T

E

2
•

"
 

O
R

 
6" CENTERS (TYP.)

GRATEGRATE

SLOTTED DRAINS.

1.  USE MINIMUM PIPE THICKNESS OF 0.079 INCHES FOR 

SHOWN ON THE PLANS.

2.  THE DEPTH OF GRATES ON SLOTTED DRAINS WILL BE AS 

GALVANIZED.

3.  SLOTTED DRAIN GRATES DO NOT NEED TO BE PAINTED OR 

DRAWING 706-6.

COUPLING BANDS MEET THE REQUIREMENTS OF STANDARD 

4.  ENSURE THAT GASKETS, GASKET MATERIALS, O-RINGS, AND 

GRATE SURFACE.

5.  THE FINISHED TOP OF PAVEMENT SHALL BE FLUSH WITH THE 

HIGHWAY SHOULDERS.

LANES. USE ONLY WHERE TRAFFIC IS OCCASIONAL, SUCH AS ON 

7.  NOT TO BE USED IN TEMPORARY OR PERMANENT TRAFFIC 

8.  NOT TO SCALE.

REQUIREMENTS OF THE AMERICAN WELDING SOCIETY D1.1.

6.  WELD THE METAL GRATE IN ACCORDANCE WITH THE 

2

3

4 10-05

IJR

MSM

MSM

1

WELD TO THE GRATE EVERY 6"

EXPANDED METAL MESH. TACK

•" NO. 13 STANDARD GALVANIZED

REQUIRES STD. DWG. 706-6

ORIGINAL SIGNED BY: LOREN THOMAS

ORIGINAL SIGNED BY: TOM COLE
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12" THRU 30" SLOTTED DRAIN

STORM SEWER PIPE
01-79

02-96

06-02
605-1

1ƒ"
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JUNE, 1961

MANHOLE TYPE A

11

11 PLR1

2

3

5 MSM12-92

12-936 MSM

7 11-01 MSM

4

8 MSM

9 MSM12-04

10 MSM

03-64

04-71

05-74

02-75

06-03

05-07

09-10
ASSISTANT CHIEF ENGINEER (DEVELOPMENT)

4'-0"

GROUTED JOINTS

{ STORM SEWER

INVERT TO BOTTOM OF PIPE LIP

8" MIN. CONCRETE FLOOR FROM LOWEST 

4"

3"

12"1
2
"

T
Y

P
.

3
'-

0
"

2'-0"

TYP.

1
2
"

M
A

X
.

MANHOLE STEPS

(NO SCALE)

-2•% MAX.

NOTE NO. 4

SEE JOINT DETAIL &

SECTION

ADDITIONAL

CONE SECTION

* a PRECAST UNITS ONLY

1" PER FOOT

MIN. SLOPE 

AND ‚" BELOW FINISH 

AFTER ASPHALT PAVEMENT 

PLACE CONCRETE COLLAR 

FORMED FROM THE LATERAL PIPE TO THE MAIN SEWER.  

THE 1" PER FOOT MINIMUM SLOPE LINE,  THE CHANNEL SHALL BE 

SEWER PIPES.  WHEN THE INVERT OF A LATERAL PIPE FALLS BELOW 

LATERAL PIPES MAY NOT BE LOWER THAN THE INSIDE TOP OF MAIN 

CURVED CHANNELS WITHIN THE MANHOLE.  THE INSIDE OF THE TOP 

5.  BENDS IN THE MAIN STORM SEWER SHALL BE MADE BY FORMING

AND ‚" BELOW FINISH 

AFTER ASPHALT PAVEMENT 

PLACE CONCRETE COLLAR 

* b D

3
'-

0
"

MAX. HEIGHT, (TYP.)

GRADE RING(S) 12" 

(SCALE •"=1') (SCALE •"=1')

4
' 

M
I
N
. 

W
/
2
4
"
 

D
I
A
. 

P
I
P

E

V
A

R
I
A

B
L

E

(SCALE •"=1') (SCALE •"=1')

(10) 12" NO. 4 BARS

1'-3" (+/-) SPACING ON 

    LARGER PIPE USE MANHOLE TYPE D.

* b 24" MAXIMUM PIPE DIA.,  FOR 

CONCRETE COLLAR (SEE NOTE NO. 7)

STANDARD MANHOLE FRAME, COVER &

OF PIPES, TYPICAL

TOP TO  TOP OF {

CONSTRUCT TROUGH

STORM SEWER PROFILE

TO BE SHOWN ON

INVERT ELEVATION

INLET AND OUTLET

AND/OR SPECIAL PROVISIONS).

8. CHEMICAL RESISTANT LINERS MAY BE REQUIRED (SEE PLANS

STANDARDS FOR PUBLIC WORKS CONSTRUCTION.

PLASTIC COATED MANHOLE STEPS SHALL CONFORM TO IDAHO

SHALL BE PLACED  IN MANHOLES GREATER THAN 4' IN DEPTH.

SECTION SHALL BE USED. PLASTIC COATED MANHOLE STEPS 

6.  WHEN MANHOLE STEPS ARE REQUIRED AN ECCENTRIC CONE

WHEEL PATHS.

1.  CARE SHALL BE TAKEN TO AVOID PLACING MANHOLES IN

REQUIRED ON PRECAST UNITS WITH FLOOR AND/OR PIPE OPENINGS.

ASTM C478. PRIOR APPROVAL OF THE SHOP DRAWING WILL BE

PLACE. PRECAST MANHOLES SHALL MEET THE REQUIREMENTS OF

2.  MANHOLES TYPE A MAY BE EITHER PRECAST OR CAST-IN-

REQUIREMENTS.

CONSTRUCTION JOINT(S)  SHALL CONFORM TO AASHTO AND ASTM

GASKETS,  AND O-RINGS USED ON PRECAST SECTION(S)

SMOOTH TO FORM A WATER TIGHT MANHOLE.  MASTIC SEALANTS, 

4.  ALL CONNECTIONS AND BROKEN AREAS SHALL BE GROUTED 

COVER OF 2" AND/OR 3" IF CAST AGAINST EARTH.

BARS.  ALL REINFORCEMENT SHALL HAVE A MINIMUM CONCRETE 

REINFORCEMENT USED ON THE WALLS AND FLOORS SHALL BE NO. 4 

SHALL HAVE 6" WALLS AND MINIMUM 8" FLOORS.  THE METAL 

IFICATIONS FOR HIGHWAY CONSTRUCTION.  CAST-IN-PLACE MANHOLES 

609 - MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPEC-

3.  CAST-IN-PLACE MANHOLES TYPE A SHALL CONFORM TO SECTION 

   3" DRILL HOLES

* a PLACE BARS IN APPOX. 

{ STORM SEWER LATERAL

SMOOTH

JOINTS GROUTED

ALL INTERIOR

C C

B'

B'

B

B

A A

SUB-NOTES

PRECAST CONSTRUCTION JOINT DETAIL

NOTES

FLOOR METAL REINFORCEMENT

TOP - SECTION B'-B'SECTION C-C

SECTION A-A BOTTOM - SECTION B-B

JOINTS

GROUTED

605-10

9.  STANDARD DRAWING 605-13 SHALL ACCOMPANY THIS DRAWING.

REQUIRES STD. DWG. 605-13

(FOR FURTHER INFORMATION REFER TO STANDARD DRAWING 605-13).

OR  COMPARABLE DEVICE, IS AN ACCEPTABLE CONSTRUCTION OPTION

7.  USE OF A PLASTIC MANHOLE FRAME SUPPORT, I. E. WHIRLY-GIG
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r
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4

2

5 11-01

03-64

04-71

05-71

12-92 MSM

MSM

6 09-04 MSM

7 05-07 MSM
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MANHOLE TYPE B

JUNE, 1961

1.

NOTES

PATHS.

CARE SHALL BE TAKEN TO AVOID PLACING MANHOLES IN WHEEL 

2.

7.

8.

ON PRECAST UNITS WITH FLOOR AND/OR PIPE OPENINGS.

C478. PRIOR APPROVAL OF THE SHOP DRAWING WILL BE REQUIRED 

PLACE. PRECAST MANHOLES SHALL MEET THE REQUIREMENTS OF ASTM 

MANHOLE TYPE B MAY BE EITHER PRECAST OR CAST-IN-

AND/OR 3" IF CAST AGAINST EARTH.

REINFORCEMENT SHALL HAVE A MINIMUM CONCRETE COVER OF 2" 

ON THE WALLS AND FLOORS SHALL BE NO. 4 BARS. ALL 

6" WALLS AND MINIMUM 8" FLOORS.  THE METAL REINFORCEMENT USED 

FOR HIGHWAY CONSTRUCTION.  CAST-IN-PLACE MANHOLES SHALL HAVE 

MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPECIFICATIONS 

CAST-IN-PLACE MANHOLE TYPE B SHALL CONFORM TO SECTION 609 - 

AASHTO AND ASTM REQUIREMENTS.

ON PRECAST SECTION(S) CONSTRUCTION JOINT(S)  SHALL CONFORM TO 

FORM A WATER TIGHT MANHOLE.  MASTIC SEAL ANTS, GASKETS, USED 

ALL CONNECTIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH TO 

SHALL BE FORMED FROM THE LATERAL PIPE TO THE MAIN SEWER.

BELLOW THE 1" PER FOOT MINIMUM SLOPE LINE,  THE CHANNEL 

SEWER PIPES.  WHEN THE INVERT OF THE LATERAL PIPE FALLS 

LATERAL PIPES MAY NOT BE LOWER THAN THE INSIDE TOP OF MAIN 

CURVED CHANNELS WITHIN THE MANHOLE.  THE INSIDE OF THE TOP 

BENDS IN THE MAIN STORM SEWER SHALL BE MADE BY FORMING 

LIVE LOADS.

THE CONCRETE MANHOLE LIDS SHALL BE DESIGNED FOR AASHTO H-25 

PROTRUDES FROM THE MANHOLE WALL 4".

STEP(S), THE NORMAL STEP-TO-STEP SPACING IS 12" AND THE STEP 

WHEN MANHOLE DEPTH IS GREATER THAN 4'-0" INSTALL MANHOLE 

3.

4.

5.

6.

9.

CONSTRUCTION JOINT DETAIL

(NO SCALE)

SECTION C-C

(SCALE •" = 1")

SECTION A-A

(SCALE •" = 1")

SECTION B-B

(SCALE •" = 1")

MANHOLE LID

(SEE NOTE NO. 4)

MASTIC SEALANT

GROUTED JOINT OR

MANHOLE TOP

 3•" 1‚"1‚"

2" 1
ƒ

"

B

B

AA

CC

MANHOLE TOP

{ STORM SEWER

NO. 4 REINFORCING BARS

NO. 6 REINFORCING BARS

NO 6 REINFORCING BARS

SEWER LATERAL

{ INLET DRAIN OR STORM 

5'-0"

4
'-

0
"

2
"
 

M
I
N
.

T
Y

P
.

2" MIN.

TYP.3"

3"

3
"

3
"

2
"

M
I
N
.

2'-0"

5'-0"

3
'-

0
"
 

M
A

X

(
S

E
E
 

N
O

T
E
 

N
O
. 

7
)

4
'-

0
"

6
"
 

M
I
N
.

6" TYP.

12" MAX. HEIGHT

GRADE RING(S)

JOINT DETAIL

SEE CONSTRUCTION

1" PER FOOT

MIN SLOPE

ON BOTTOM

1" CHAMFER

AFTER ASPHALT PLACEMENT
TO ‚" BELOW FINISH GRADE &
PLACE CONCRETE COLLAR FLUSH

4'-0"

(SEE NOTE NO. 8)

COVER & CONCRETE COLLAR

STANDARD MANHOLE FRAME,

GROUTED JOINT(S) TYP.

ON BOTTOM

1" CHAMFER

4'-0"

V
A

R
I
A

B
L

E

(
6
'-

0
"
 

M
A

X
I

M
U

M
)

8
"

3'-0"

-2•% MAX.

8
"

M
I
N
.

PROFILE

STORM SEWER 

SHOWN ON 

ELEVATION AS 

OUTLET INVERT 

PROFILE

STORM SEWER 

SHOWN ON 

ELEVATION AS 

INLET INVERT 

OF PIPES, TYP.

TOP TO TOP OF {

CONSTRUCT TROUGH

605-11

STANDARD DRAWING 605-13 SHALL ACCOMPANY THIS DRAWING.

(FOR FURTHER INFORMATION REFER TO STANDARD DRAWING 605-13).

COMPARABLE DEVICE IS AN ACCEPTABLE CONSTRUCTION OPTION

USE OF A PLASTIC MANHOLE FRAME SUPPORT, I. E. WHIRLY-GIG OR 

REQUIRES STD. DWG. 605-13
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605-12

1

3

4

2

12-92

11-01

12-04

05-07 MSM

MSM

MSM

MSM

B

B

A A

{ STORM SEWER

{ STORM SEWER LATERAL

SECTION C-C

(SCALE •" = 1")

(NO SCALE)

PRECAST JOINT DETAIL

SECTION

ADDITIONAL

MANHOLE LID

D

D

(SCALE •" = 1")

48" DIA. FLAT LID

(SCALE •" = 1")

60" DIA. FLAT LID

PLAN

PLAN

SECTION D-D

SECTION E-E

E

E

NO. 3 BAR RING 

NO. 4 BAR RING 

NO. 4 BARS

BARS

NO. 5 DIAGONAL
 

1" CHAMFER ON BOTTOM

SPACE @ 4"

NO. 4 BARS,

SPACE @ 4"

NO. 4 BARS,

2
'-

0
"
 

D
I
A
.

7
"

4"

3"

7"

±
2
'-

0
"

8
"

3"

8"

5"

2"

NO. 3 BAR RING 

NO. 4 BARS

NO. 4 BAR RING 
1" CHAMFER ON BOTTOM

BARS

NO. 5 DIAGONAL 

SPACE @ 6"

NO. 3 BARS,

SPACE @ 4"

NO. 4 BARS,

SECTION A-A

(SCALE •" = 1") (SCALE •" = 1")

BOTTOM SECTION B-B

B'

B'

C C

1.

NOTES

CARE SHALL BE TAKEN TO AVOID PLACING MANHOLES IN WHEEL PATHS.

2.

UNITS WITH FLOOR AND/OR PIPE OPENINGS.

PRIOR APPROVAL OF THE SHOP DRAWING WILL BE REQUIRED ON PRECAST 

PRECAST MANHOLES SHALL MEET THE REQUIREMENTS OF ASTM C478. 

MANHOLES TYPE C & D MAY BE EITHER PRECAST OR CAST-IN-PLACE.

3.

MINIMUM CONCRETE COVER OF 2" AND/OR 3" IF CAST AGAINST EARTH.

AND FLOORS SHALL BE NO. 4 BARS.  ALL REINFORCEMENT SHALL HAVE A 

AND MINIMUM 8" FLOORS.  THE METAL REINFORCEMENT USED ON THE WALLS 

HIGHWAY CONSTRUCTION".  CAST-IN-PLACE MANHOLES SHALL HAVE 6" WALLS 

MINOR STRUCTURES OF THE CURRENT "ITD STANDARD SPECIFICATIONS FOR 

CAST-IN-PLACE MANHOLES TYPE C & D SHALL CONFORM TO SECTION 609 - 

4.

AASHTO AND ASTM REQUIREMENTS.

ON PRECAST SECTION(S) CONSTRUCTION JOINT(S)  SHALL CONFORM TO 

A WATER TIGHT MANHOLE.  MASTIC SEALANTS, GASKETS,  AND O-RINGS USED 

ALL CONNECTIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH TO FORM 

5.

PIPE TO THE MAIN SEWER.

MINIMUM SLOPE LINE,  THE CHANNEL SHALL BE FORMED FROM THE LATERAL 

THE INVERT OF THE LATERAL PIPE FALLS BELLOW THE 1" PER FOOT 

MAY NOT BE LOWER THAN THE INSIDE TOP OF MAIN SEWER PIPES.  WHEN 

CHANNELS WITHIN THE MANHOLE.  THE INSIDE OF THE TOP LATERAL PIPES 

BENDS IN THE MAIN STORM SEWER SHALL BE MADE BY FORMING CURVED 

6.

LOADS.

THE CONCERTE MANHOLE LIDS SHALL BE DESIGNED FOR AASHTO H-25 LIVE 

7.

AND SECTION 504.06 PLASTIC COATED MANHOLE STEPS.

STANDARDS FOR PUBLIC WORKS CONSTRUCTION,  STANDARD DRAWING SD-509 

GREATER THAN 4' IN DEPTH.  MANHOLE STEPS SHALL CONFORM TO IDAHO 

BE USED.  PLASTIC COATED MANHOLE STEPS SHALL BE PLACED IN MANHOLES 

WHEN MANHOLE STEPS ARE REQUIRED AN ECCENTRIC CONE SECTION SHALL 

8.

2'-0"

 *Ía4" FOR 48" DIA.

6" FOR 60" DIA.

4
' 

M
I
N
. 

W
/
2
4
"
 

D
I
A
. 

P
I
P

E
 

V
A

R
I
A

B
L

E

1" PER FOOT

MINIMUM SLOPE

4"

3"

1
2
"

 

M
A

X
.

 *Íb D

TYPICAL

GROUTED JOINTS,

‚" BELOW FINISHED GRADE

PLACED AFTER ASPHALT &

CONCRETE COLLAR TO BE

(SEE NOTE NO. 8)

STANDARD MANHOLE FRAME, COVER & CONCRETE COLLAR

STEPS

MANHOLE

& NOTE NO. 4

JOINT DETAIL

SEE PRECAST

PRECAST FLAT LID

TYPICAL

12" MAX. HEIGHT,

GRADE RING(S)

(SCALE •" = 1")

TOP SECTION B'-B'

-2•% MAX.

12"

1
2
"

T
Y

P
.

3
'-

0
"

‚" BELOW FINISHED GRADE
PLACED AFTER ASPHALT &
CONCRETE COLLAR TO BE

INVERT TO BOTTOM OF PIPE SECTION LIP
6" MIN. CONCRETE FLOOR FROM LOWEST

OF PIPES, TYP.

TOP TO TOP OF {

CONSTRUCT TROUGH
SEWER PROFILE

SHOWN ON STORM

ELEVATION TO BE

INLET AND OUTLET

SUB-NOTES

*Ía

MANHOLE TYPE D (60" DIA. SECTION)

MANHOLE TYPE C (48" DIA. SECTION),

*Íb

36" MAX. PIPE W/60" DIA. SECTION

24" MAX. PIPE DIA. W/48" DIA. SECTION

MANHOLE TYPES C & D

STANDARD DRAWING 605-13).

(FOR FURTHER INFORMATION REFER TO

ACCEPTABLE CONSTRUCTION OPTION

COMPARABLE DEVICE,  IS AN

USE OF A PLASTIC MANHOLE FRAME SUPPORT, I.E. WHIRLY-GIG OR 

REQUIRES STD. DWG. 605-13
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JUNE, 1961

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)

1 1

8 PLR

1

2

MSM3

NS

12-92

MSM4

5 MSM11-01

6 MSM10-05

7 MSM

06-61

02-74

05-95

06-07

09-10

B

C

D

A

E

A'

C'

CAST IN COLLAR

MANHOLE FRAME 

(SEE NOTE NO. 7)

12" MIN. OVERLAP

4'-0" DIAMETER

ƒ" MIN.

3" MAX.

B

A

C

D

E

A'

C'

A+6
"

•" MIN.

& 2 AT 90° TO { 

TYPICALLY 2 PARALLEL 

SCORED •" DEEP, 

CONCRETE COLLAR 

4 LINES ON TOP OF 

GROUT JOINT(S)

12" MAX. HEIGHT 

GRADE RING(S), 

AFTER ASPHALT PLACEMENT

‚" BELOW FINISH GRADE & 

PLACE COLLAR FLUSH TO 

FRAME SUPPORT 

PLASTIC MANHOLE 

TOP OF STRUCTURE 

PLACE CONCRETE TO 

AFTER ASPHALT PLACEMENT

‚" BELOW FINISH GRADE & 

PLACE COLLAR FLUSH TO 

(SEE NOTE NO. 6)

TOP OF STRUCTURE

9" MIN. OR TO 

MIN.  LENGTH = [2(A+6")  +12"],  RADIUS = A+6"

(2) NO. 4 REBAR W/12" MIN. OVERLAP LENGTH EACH,

TOP OF MANHOLE/STRUCTURE.

ON BOTTOM AND 2" (+/-) ‚" IF COLLAR IS PLACED ON 

3" (+/-) ‚" MIN. CLEARANCE FOR METAL REINFORCEMENT 

2" (+/-) ‚" MIN.

6" (+/-) ‚"

2" (+/-) ‚" MIN.

6" (+/-) ‚"

TOP OF MANHOLE/STRUCTURE (SEE NOTE NO. 6).

ON BOTTOM AND 2" (+/-) ‚" IF COLLAR IS PLACED ON 

3" (+/-) ‚" MIN. CLEARANCE FOR METAL REINFORCEMENT 

LENGTHS, SEE NOTE NO. 6

NO. 4 REBAR (8)  AT 4" 

A' *
 

B
'

 
B
'

* B'

1"

21" MIN.

31" MIN.

5"

23‡"

1"

20"

24„"

       INSIDE ANOTHER FRAME LID OPENING

* B' MANHOLE FRAME BOTTOM TO FIT 

BBA'A'

AA

MANHOLE FRAME SUPPORTED WITH CONC. COLLAR RINGS PLASTIC MANHOLE FRAME SUPPORT

BASIC DIMENSIONS 

STANDARD MANHOLE FRAME 

BASIC DIMENSIONS 

STANDARD MANHOLE COVER 

NOTES

COVER PLAN - BOTTOM HALF VIEWFRAME PLAN

SECTION A'-A' SECTION B-B

SECTION A-A

CONCRETE COLLAR PLAN

COVER PLAN - TOP HALF VIEW

8.  NOT TO SCALE.

CONSTRUCTION OPTION.

WHIRLY-GIG OR COMPARABLE DEVICE, IS AN ACCEPTABLE

7.   USE OF A PLASTIC MANHOLE FRAME SUPPORT, I.E.

THE COLLAR IS PLACED ON TOP OF A STRUCTURE/MANHOLE.

METAL REINFORCEMENT LENGTHS MAY BE ADJUSTED WHEN 

THAN THE "F DIMENSION" OF THE FRAME. THE VERTICAL

MANHOLE/STRUCTURE THE THICKNESS SHALL NOT BE LESS 

9". WHEN THE CONCRETE COLLAR IS PLACED ON TOP OF A 

THE MANHOLE/STRUCTURE OR HAVE A MINIMUM THICKNESS OF

6.  THE CONCRETE COLLAR SHALL BE PLACED TO THE TOP OF

STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

SECTION 609 - MINOR STRUCTURES,  OF THE CURRENT ITD

THE CONCRETE COLLAR SHALL MEET THE REQUIREMENTS OF

AROUND THE MANHOLE FRAME UNLESS OTHERWISE DIRECTED.

5.  A CAST-IN-PLACE CONCRETE COLLAR SHALL BE PLACED

APPROVAL.

SURFACE DESIGN, OTHER THAN SMOOTH, MAY BE USED UPON

4.  THE SURFACE SHOWN IS FOR ILLUSTRATION ONLY.  ANY

EXTENDS A MINIMUM OF 1" BELOW THE COVER SEAT.

SHALL BE PROVIDED WITH AN ANTI-SHIFT SKIRT THAT

AND MINIMUM WEIGHT REQUIREMENTS. ALL COVER DESIGNS

ARE ACCEPTABLE PROVIDED THEY MEET AASHTO M 306-05

MINIMUMS. PROPRIETARY MANHOLE COVERS WITHOUT WEBS

3.  THE LAYOUT AND DIMENSIONS OF THE WEBS ARE TYPICAL

306-05 AND SHALL BE MADE OF CLASS 35B GRAY IRON.

2.  FRAMES AND COVERS SHALL CONFORM TO AASHTO M

AND NON-TRAFFIC AREAS.

THESE FRAMES AND COVERS ARE TO BE USED IN ALL TRAFFIC

AND THE MINIMUM WEIGHT OF COVERS SHALL BE 110LBS.

1.  THE MINIMUM WEIGHT OF THE FRAMES SHALL BE 150LBS.

605-13COVER,  & CONCRETE COLLAR

MANHOLE FRAME,
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JULY, 1961

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)

10 MSM

11 JRV11-081 10-80

2

3

4

12-93 MSM5

6 MSM

7 MSM

GB

8 MSM

11-04 MSM9

04-82

03-84

01-89

05-07

06-01

06-97

09-94

TYPES 1, 2, & 3

INLETS & CATCH BASINS

SECTION A-A

SECTION B-B

1
"

PLAN

A

PLAN

B

A

SECTION A-A

SECTION B-B

INLET - TYPE 1

CATCH BASIN - TYPE 1

INLET - TYPE 2

CATCH BASIN - TYPE 2

‚"

(3) 7" NO. 4 BARS

PAVEMENT SURFACE

…" A 36 STEEL PLATE

1" PER FT.

MIN. SLOPE

1" PER FT.

(3) 7" NO. 4 BARS

‚"

PAVEMENT SURFACE

…" A 36 STEEL PLATE

B
A
S
IN

C
A
T

C
H
 

INLET
(TYPICAL)

SEE NOTE NO. 1

SMOOTH

TROWEL

(TYPICAL)

SEE NOTE NO. 1

B
AS
IN

C
AT

C
H
 

INLET

(2) 3'-0" BARS

ON EACH SIDE

(2) 7" BARS

A 36 STEEL PLATE

…" x 10" x 3'-0" 

B

(1)   3•" x 3" x …" x 3'-0"

‚"

(2)   's 3•" x 3" x …" x 1'-5"

GUTTER

EDGE OF 

A 36 STEEL PLATE

…" x 10" x 3'-0" 

‚"

A

TYP.
‚"

(2)   's 3•" x 3" x …" x 1'-5"

B

B

‚"
TYP.

A

‚"

GUTTER

EDGE OF 

(1)   3•" x 3" x …" x 3'-0"

MIN. SLOPE

‚"

2"
45°

1•"

3•"

6
"

1
'-

0
"

6
"

6
"

3
' 

M
I
N
.

V
A

R
I
A

B
L

E

6" 1'-5"

4•"4"

6"1" 1" RAD.

‚"

•" RAD.

6
"

1
'-

2
"

3" 3"

1
"

6" 2'-0" 6" GALV.    3" x 3" x …" x 3'-0"

ON EACH SIDE

(2) 7" BARS

SMOOTH

TROWEL

3" 3"

6"2'-0"6"

6
"

1
'-

5
"

2
'-

6
"

3" 2'-6"

3'-0"

3"

6"1"

1'-5"6"

4•" 6
"

•" RAD.

1" RAD.

6
"

2"

6
"

1
'-

0
"

6
"

6
"

3
' 

M
I
N
.

V
A

R
I
A

B
L

E

3'-0"

2'-6"3" 3"

1
'-

5
"

2
'-

6
"

7
"

6
"

7
"

NOTES

          PAVEMENT: 

          CATCH BASIN BOTTOMS:

          INLET SECTIONS:

1.  PATTERNS USED IN DRAWING:

605-20

1 2

12.  NOT TO SCALE.

WHEN SPECIFIED.

11.  GRATE B WILL BE USED ONLY 

ARC WELDED.  IN EITHER CASE THE GRATE SHALL BE TRUE AND FLUSH.

10. INLET/CATCH BASIN GRATES MAY EITHER BE RESISTANCE WELDED OR

GRAY IRON CASTINGS.

MAY BE USED. THE CASTINGS SHALL CONFORM TO AASHTO M306 CLASS 35B 

9. GRAY IRON CAST TO THE DIMENSIONS GIVEN FOR THE STEEL GRATES 

REINFORCEMENT SHALL BE SMOOTH CUT TO ACCOMMODATE PIPES.

8.  ALL METAL REINFORCEMENT USED SHALL BE NO. 4 BARS.  THE METAL 

MENTS OF ASTM A 36.

STRUCTURAL STEEL NEED NOT BE PAINTED BUT SHALL MEET THE REQUIRE-

TOP OF CONCRETE SHALL BE EVEN WITH THE ANGLE/GRATE SURFACE.  THE 

RICATED GRATE SHALL HAVE FULL BEARING ON BOTH ENDS.  THE FINISHED 

7.  STEEL ANGLES SHALL BE SET SO THAT EACH BEARING BAR OF PREFAB-

TIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH. 

6.  PIPES CAN ENTER OR LEAVE THE BOX IN ANY DIRECTION.  ALL CONNEC-

POINT NO LOWER THAN THE TOP INSIDE OF THE OUTLET PIPE.

5.  THE GRADE LINE OF THE TOP INSIDE OF ANY PIPE SHALL ENTER AT A 

FOR HIGHWAY CONSTRUCTION.

609 - MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPECIFICATIONS 

4.  CAST-IN-PLACE INLETS AND CATCH BASINS SHALL CONFORM TO SECTION 

3.  A 1" SIDE DRAFT IS ALLOWED FOR FORM REMOVAL.

APPROVAL OF SHOP DRAWINGS WILL BE REQUIRED ON MODIFIED UNITS.)

PRECAST UNITS SHALL MEET THE REQUIREMENTS OF ASTM C 913.  (PRIOR 

2.  INLETS AND CATCH BASINS MAY BE EITHER PRECAST OR CAST-IN-PLACE. 
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JULY, 196110 MSM

11 JRV11-081 10-80

2

3

4

12-93 MSM5

6 MSM

7 MSM

GB

8 MSM

11-04 MSM9

04-82

03-84

01-89

05-07

06-01

06-97

09-94

6" 6"

PLAN

B

A A

6"

SECTION A-A

GRATE B (STEEL)

SECTION B-B

INLET - TYPE 3

CATCH BASIN - TYPE 3

C'

GRATE A (STEEL)

PLAN

SECTION C-C

C

C'

2'-4ƒ"

SURFACE

PAVEMENT 

MIN. SLOPE

1" PER FT.

SMOOTH

TROWEL

SURFACE

PAVEMENT 

SURFACE

PAVEMENT 

BEARING BARS

3" x …" OUTER 

SECTION C'-C'BEARING BARS)

NOTCHED THROUGH 

(NOTE:  CROSS BARS 

OF EQUIVALENT AREA 

RECTANGULAR BAR 

…" DIA. x 1'-4•" OR 

CROSS BARS:

BEARING BARS

(3) 3" x ƒ"

PAVEMENT SURFACE

(2) 3" x …" BEARING BARS

(2)   's 3•" x 3" x …" x 1'-5" BEARING BARS

3" x …" OUTER 

4"+=1'-4„"

4 SPACES @ 

BEARING BARS)

NOTCHED THROUGH 

(NOTE:  CROSS BARS 

OF EQUIVALENT AREA 

RECTANGULAR BAR 

…" DIA x 1'-4•" OR 

CROSS BARS:

INCLUDED)

(OUTER BARS 

BEARING BARS

(9) 3" x …"

(2)   's 3•" x 3" x …" x 1'-5"

TYP.
‚"

2"+=1'-4„"

8 SPACES @ 

C

(TYPICAL)

SEE NOTE NO. 1
BASIN

CATCH 

IN
LET

ON EACH SIDE

(2) 7" BARS

PLAN

(2) BARS 3•" x …" x 2'-6"

TYP.
‚"

B

1
'-

0
"

6
"

6
"

2
'-

6
"
 

M
I
N
.

V
A

R
I
A

B
L

E

1'-5"

6
"

1
"

2'-0"6"

3"
3"

5
†

"

2
'-

5
"

1
'-

5
ƒ

"

2'-6"

3'-0"

3"3"

5
†

"

1‚" 3ƒ" = 2'-2‚"

2'-4ƒ"

1‚"

‰
"

1
'-

4
•

"

‰
"

‰
"

1
'-

4
•

"

1‚"

‰
"

3ƒ" = 2'-2‚"1‚"

7 SPACES @

7 SPACES @

(WEIGHT: APPROXIMATELY 88 LBS., SEE NOTE 9 & 10)

(WEIGHT: APPROXIMATELY 79 LBS., SEE NOTE 9 & 10)

TYPES 1, 2, & 3

INLETS & CATCH BASINS
605-20

2 2
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ASSISTANT CHIEF ENGINEER (DEVELOPMENT)
7 JRV11-08

1

2

3 MSM12-94

4 MSM

5 MSM

MSM11-04604-82

01-89

06-97

03-01

TYPES 1A, 2A, & 3A

INLETS & CATCH BASINS

SECTION B-B

B

3"3"

1
"

CATCH BASIN - TYPE 1A CATCH BASIN - TYPE 2A

INLET - TYPE 1A INLET - TYPE 2A

ON EACH SIDE

(2) 7" BARS

B

PAVEMENT SURFACE

6" 2'-1"

1" RAD.6"1"

SECTION A-A
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•" RAD.

1" RAD.
6"1"

PAVEMENT SURFACE

6" 2'-1"
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MIN. SLOPE

1" PER FT.

SECTION A-A

B
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A
T
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INLET
(TYPICAL)

SEE NOTE NO. 1

SMOOTH

TROWEL

(TYPICAL)

SEE NOTE NO. 1

B
AS
IN

C
AT

C
H
 

INLET

(2) 3'-0" BARS

ON EACH SIDE

(2) 7" BARS
3"3"

1
"

6"3'-6"6"

PLAN

(2)   's 4" x 3" x …" x 2'-1"

GUTTER

EDGE OF 

A

3
'-

2
"

2
'-

1
"

6
"

A
A

2
'-

1
"

6
"

3
'-

2
"

7
"

3" 4'-0"

4'-6"

3" (2)   's 4" x 3" x …" x 2'-1"

‚"
TYP.

7
"

B

4'-6"

PLAN

3'-6"6" 6"

GUTTER

EDGE OF 

A

3" 4'-0"

B

3"

‚"
TYP.

(1) GALV.     3" x 3" x …" x 4'-0"

SMOOTH

TROWEL

SECTION B-B

NOTES

          PAVEMENT: 

          CATCH BASIN BOTTOMS:

          INLET SECTIONS:

1.  PATTERNS USED IN DRAWING:

605-21

1 2

12.  NOT TO SCALE.

11.  GRATE B WILL BE USED ONLY WHEN SPECIFIED.

ARC WELDED.  IN EITHER CASE THE GRATE SHALL BE TRUE AND FLUSH.

10. INLET/CATCH BASIN GRATES MAY EITHER BE RESISTANCE WELDED OR

GRAY IRON CASTINGS.

MAY BE USED. THE CASTINGS SHALL CONFORM TO AASHTO M306 CLASS 35B 

9. GRAY IRON CAST TO THE DIMENSIONS GIVEN FOR THE STEEL GRATES 

REINFORCEMENT SHALL BE SMOOTH CUT TO ACCOMMODATE PIPES.

8.  ALL METAL REINFORCEMENT USED SHALL BE NO. 4 BARS.  THE METAL 

MENTS OF ASTM A 36.

STRUCTURAL STEEL NEED NOT BE PAINTED BUT SHALL MEET THE REQUIRE-

TOP OF CONCRETE SHALL BE EVEN WITH THE ANGLE/GRATE SURFACE.  THE 

RICATED GRATE SHALL HAVE FULL BEARING ON BOTH ENDS.  THE FINISHED 

7.  STEEL ANGLES SHALL BE SET SO THAT EACH BEARING BAR OF PREFAB-

TIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH. 

6.  PIPES CAN ENTER OR LEAVE THE BOX IN ANY DIRECTION.  ALL CONNEC-

POINT NO LOWER THAN THE TOP INSIDE OF THE OUTLET PIPE.

5.  THE GRADE LINE OF THE TOP INSIDE OF ANY PIPE SHALL ENTER AT A 

FOR HIGHWAY CONSTRUCTION.

609 - MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPECIFICATIONS 

4.  CAST-IN-PLACE INLETS AND CATCH BASINS SHALL CONFORM TO SECTION 

3.  A 1" SIDE DRAFT IS ALLOWED FOR FORM REMOVAL.

APPROVAL OF SHOP DRAWINGS WILL BE REQUIRED ON MODIFIED UNITS.)

PRECAST UNITS SHALL MEET THE REQUIREMENTS OF ASTM C 913.  (PRIOR 

2.  INLETS AND CATCH BASINS MAY BE EITHER PRECAST OR CAST-IN-PLACE. 
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OCTOBER, 1980

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)
7 JRV11-08

1
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3 MSM12-94

4 MSM
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MSM11-04604-82

01-89

06-97

03-01

6" 6"

GRATE B (STEEL)

SECTION B-B

MIN. SLOPE

1" PER FT.

‰
"

GRATE A (STEEL)

CC

CATCH BASIN - TYPE 3A

INLET - TYPE 3A

B

2…"=1'-11ƒ"

10 SPACES @ 

2
'-

0
„

"

BEARING BARS
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"
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'-
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"
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'-

6
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N
.

V
A

R
I
A

B
L

E

2'-1"

SURFACE

PAVEMENT 

SURFACE

PAVEMENT 

SECTION A-A

BEARING BARS)

NOTCHED THROUGH 

(NOTE:  CROSS BARS 

OF EQUIVALENT AREA 

RECTANGULAR BAR 

…" DIA. x 2'-0„" OR 

CROSS BARS:

PLAN

3'-10ƒ"

11 SPACES @

4" = 3'-8"

BEARING BARS

3•" x …" OUTER 

 3•"

4ƒ"=1'-11ƒ"

5 SPACES @ 

BEARING BARS

(2) 3•" x …" ‰
"

2
'-

0
„

"

C'C'

PLAN

11 SPACES @

4" = 3'-8"

3'-10ƒ"

 3•"

‰
"

1…"

(2) BARS 4" x …" x 4'-0"

5
†

"
2
'-

1
ƒ

"

3
'-

1
"

A

5
†

"

3"

B

PLAN

‚"
TYP.

A

(2)   's 4" x 3" x …" x 2'-1"

‚"
TYP.

3"

4'-6"

4'-0"

INCLUDED)

(OUTER BARS 

BEARING BARS

(9) 3•" x …"

1…"

BEARING BARS)

NOTCHED THROUGH 

(NOTE:  CROSS BARS 

OF EQUIVALENT AREA 

RECTANGULAR BAR 

…" DIA. x 2'-0„" OR 

CROSS BARS:

SECTION C-C

(2)   's 4" x 3" x …" x 2'-1"
6"3'-6"6"

SURFACE

FINISHED

(TYPICAL)

SEE NOTE NO. 1

BASIN

CATCH 

IN
L
E
T

6
"

3"3"

1
"

ON EACH SIDE

(2) 7" BARS

SMOOTH

TROWEL

1…"

SECTION C'-C'

‰
"1…"

(WEIGHT : APPROXIMATELY 202 LBS., SEE NOTE 9 & 10)

(WEIGHT : APPROXIMATELY 185 LBS., SEE NOTE 9 & 10)

TYPES 1A, 2A, & 3A

INLETS & CATCH BASINS
605-21

2 2
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NOVEMBER, 1969

9 JRV11-08

1

2

3

4

MSM5 12-94

6 MSM

7 MSM

8 MSM12-04

10-80

04-82

03-84

01-89

06-97

03-01

SECTION A-A

SECTION B-B

SECTION A-A

SECTION B-B

GRATE B (STEEL)

INLET - TYPE 4

CATCH BASIN - TYPE 4

INLET - TYPE 5

CATCH BASIN - TYPE 5

1‚" 1‚"

GRATE A (STEEL)

C

A

B

B

1
'-
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"
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"

3ƒ" = 2'-2‚"

2'-4ƒ"

MIN. SLOPE

1" PER FT.

(3) 7" NO. 4 BARS

‚" 2"

4"R
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1
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PAVEMENT SURFACE

…" A 36 STEEL PLATE
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(3) 7" NO. 4 BARS
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4"R
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3•"

1•"

1
'-

2
"8
"

•" RAD.

‚"

1" RAD.6"1"

1'-5"6"…" A 36 STEEL PLATE

PAVEMENT SURFACE

6
•

"

4
"

(TYPICAL)

SEE NOTE NO. 1 INLET

B
A
S
IN

C
A
T

C
H
 

SMOOTH

TROWEL

3"3"

9
"

(1) 3'-1" NO. 4 BAR ON EACH SIDE

(2) 7" NO. 4 BARS ON EACH SIDE

(2) 3'-9" NO. 4 BARS ON EACH SIDE

(1) 7" NO. 4 BAR (MIN.)

3'-0" MIN.6"2'-0"6"

2
"

1
"

3'-0" MIN.

(TYPICAL)

SEE NOTE NO. 1
INLET

B
A
S
IN

C
A
T
C

H
 

(2) 3'-0" NO. 4 BARS

3"

9
"

1
" 2
"

3'-0" MIN.

(1)   3•" x 3" x …" x 3'-0"

6" 2'-0" 6"

(1) 8'-7" NO. 4 BAR (MIN.)

3'-0" MIN.

(2) 3'-9" NO. 4 BARS ON EACH SIDE

(2) 7" NO. 4 BARS ON EACH SIDE

(1) 3'-1" NO. 4 BAR ON EACH SIDE

TROWEL SMOOTH

3"

PLAN

A 36 STEEL PLATE

 …" x 10" x 3'-0" 

(1)   3•" x 3" x …" x 3'-0"

2
'-

6
"

6
"

A

7
"

‚"

(2)   's 3•" x 3" x …" x 1'-5"

GUTTER

EDGE OF 

‚"

‚"
TYP.

A

3'-0" MIN. 3" 2'-6"

3'-0"

3" 3'-0" MIN.

SECTION C'-C'

1‚"

BEARING BARS

(3) 3" x ƒ"

3ƒ" = 2'-2‚"

2'-4ƒ"

PLAN

 
3
" ‰

"

1‚"

1
'-

4
•

"

‰
"

4"+=1'-4„"

4 SPACES @ 

BEARING BARS

(2) 3" x …"

C' C'

SECTION C-C

BEARING BARS)

NOTCHED THROUGH 

(NOTE:  CROSS BARS 

OF EQUIVALENT AREA 

RECTANGULAR BAR 

…" DIA.  x 1'-4•" OR 

CROSS BARS:

INCLUDED)

(OUTER BARS 

BEARING BARS

(9) 3" x …"

‰
"

2"+=1'-4„"

8 SPACES @ 

1
'-

4
•

"

‰
"

C

PLAN

(1)   3•" x 3" x …" x 3'-0"

6
"

1
'-

5
"

2
'-

6
"

PLAN

3'-0"

B

(2)   's 3•" x 3" x …" x 1'-5"

GUTTER

EDGE OF 

‚"

‚"
TYP.

A

‚"

A 36 STEEL PLATE

…" x 10" x 3'-0" 

7
"

3'-0" MIN. 3" 2'-6" 3" 3'-0" MIN.

B

APPROVAL OF SHOP DRAWINGS WILL BE REQUIRED ON MODIFIED UNITS.)

PRECAST UNITS SHALL MEET THE REQUIREMENTS OF ASTM C 913.  (PRIOR 

2.  INLETS AND CATCH BASINS MAY BE EITHER PRECAST OR CAST-IN-PLACE. 

3.  A 1" SIDE DRAFT IS ALLOWED FOR FORM REMOVAL.

FOR HIGHWAY CONSTRUCTION.

609 - MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPECIFICATIONS 

4.  CAST-IN-PLACE INLETS AND CATCH BASINS SHALL CONFORM TO SECTION 

POINT NO LOWER THAN THE TOP INSIDE OF THE OUTLET PIPE.

5.  THE GRADE LINE OF THE TOP INSIDE OF ANY PIPE SHALL ENTER AT A 

TIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH. 

6.  PIPES CAN ENTER OR LEAVE THE BOX IN ANY DIRECTION.  ALL CONNEC-

MENTS OF ASTM A 36.

STRUCTURAL STEEL NEED NOT BE PAINTED BUT SHALL MEET THE REQUIRE-

TOP OF CONCRETE SHALL BE EVEN WITH THE ANGLE/GRATE SURFACE.  THE 

RICATED GRATE SHALL HAVE FULL BEARING ON BOTH ENDS.  THE FINISHED 

7.  STEEL ANGLES SHALL BE SET SO THAT EACH BEARING BAR OF PREFAB-

REINFORCEMENT SHALL BE SMOOTH CUT TO ACCOMMODATE PIPES.

8.  ALL METAL REINFORCEMENT USED SHALL BE NO. 4 BARS.  THE METAL 

12.  NOT TO SCALE.

ARC WELDED.  IN EITHER CASE THE GRATE SHALL BE TRUE AND FLUSH.
10. INLET/CATCH BASIN GRATES MAY EITHER BE RESISTANCE WELDED OR

GRAY IRON CASTINGS.

MAY BE USED. THE CASTINGS SHALL CONFORM TO AASHTO M306 CLASS 35B 

9. GRAY IRON CAST TO THE DIMENSIONS GIVEN FOR THE STEEL GRATES 

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)

11.  GRATE B WILL BE USED ONLY WHEN SPECIFIED.

605-22

1 1

TYPES 4 & 5

INLETS & CATCH BASINS

NOTES
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OCTOBER, 1980

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)

8 JRV11-08

2

3

4

MSM5 12-94

MSM

7 MSM12-04

1 10-80 6

SECTION B-B

GRATE B (STEEL)

GRATE A (STEEL)

SECTION C-C

CC

A

B

4'-1"

SECTION C'-C'

CATCH BASIN - DETAILS

113.75 L.F. AT 0.668 LBS/FT. = 76.00 LBS

* (SEE NOTE NO. 7)

A8
BACK WALL

CURB &

SIDE WALLS

GUTTER &
A7

A6 WALL

A5

* A4 BACK WALL

FRONT WALL* A3

A2 WALLS

A1

MARK LOCATION

BAR LIST

SIZE

4

4

4

4

4

4

4

4 3'-3"
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2

4
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4

43'-7"

15'-1" 3

25'-1"

LENGTH

TOTAL
NO. SKETCH

WALLS
FLOOR & 

GRATE DOWEL

5'-1"

5'-0"

2
'-

1
"

5'-0"

2
'-

1
"

1' MIN. OVERLAP

3'-7"

4'-1"

2
"

5"

2'-2"

2'-0"
5°

9
"

2'-0"

1
'-

3
"

(2)   's 3•" x 3" x …" x 1-5"

(1)   3•" x 3" x …" x 5'-5"

A6 (TYP.)

A3

B

PLAN

A3
(2) A8 @ 12"

‚"

A

A8

‚"
TYP.

6" 2'-2•"

2'-8•"

5'-5"

2'-8•"

2'-2•" 6"

3"

3"
A4

A1A2

A6

A8
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A3

(6) - A5 (TYP.)

A4

A4

SECTION A-A

(2) - A6A1
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•" RAD.
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PAVEMENT SURFACE
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1
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(3) A2A1(2) A6
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BEARING 

OUTER 

3"

1‚"

‰
"

PLAN

2'-4ƒ"

3ƒ" = 2'-2‚"

OF EQUIVALENT AREA

RECTANGULAR BAR 

…" DIA. x 1'-4•" OR 

CROSS BARS:

BEARING BARS

(3) 3" xƒ" INNER 

1‚"

C'

BEARING BARS

(2) 3" x …" OUTER 

C'

1
'-

4
•

"

4"+=1'-4„"

4 SPACES @ ‰
"

OF EQUIVALENT AREA

RECTANGULAR BAR 

…" DIA. x 1'-4•" OR 

CROSS BARS:

BEARING BARS

(9) 3" x …" INNER 

1‚" 3ƒ" = 2'-2‚"

2'-4ƒ"

PLAN

‰
"

2"+=1'-4„"

8 SPACES @ 

1
'-

4
•

"

‰
"

3"

(WEIGHT :  APPROXIMATELY 79 LBS., SEE NOTE 9)

(WEIGHT :  APPROXIMATELY 88 LBS., SEE NOTE 9)

3.  A 1" SIDE DRAFT IS ALLOWED FOR FORM REMOVAL.

POINT NO LOWER THAN THE TOP INSIDE OF THE OUTLET PIPE.

4.  THE GRADE LINE OF THE TOP INSIDE OF ANY PIPE SHALL ENTER AT A 

TIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH. 

5.  PIPES CAN ENTER OR LEAVE THE BOX IN ANY DIRECTION.  ALL CONNEC-

MENTS OF ASTM A 36.

STRUCTURAL STEEL NEED NOT BE PAINTED BUT SHALL MEET THE REQUIRE-

TOP OF CONCRETE SHALL BE EVEN WITH THE ANGLE/GRATE SURFACE.  THE 

RICATED GRATE SHALL HAVE FULL BEARING ON BOTH ENDS.  THE FINISHED 

6.  STEEL ANGLES SHALL BE SET SO THAT EACH BEARING BAR OF PREFAB-

11.  NOT TO SCALE.

NOTES

GRAY IRON CASTINGS.

MAY BE USED. THE CASTINGS SHALL CONFORM TO AASHTO M306 CLASS 35B 

9. GRAY IRON CAST TO THE DIMENSIONS GIVEN FOR THE STEEL GRATES 

WHEN SPECIFIED.

8.  GRATE B WILL BE USED ONLY 

BARS NEED TO BE LENGTHENED FOR CATCH BASINS DEEPER THAN 4'-6".

REINFORCEMENT SHALL BE SMOOTH CUT TO ACCOMMODATE PIPES.  VERTICAL

7.  ALL METAL REINFORCEMENT USED SHALL BE NO. 4 BARS.  THE METAL 

7 SPACES @

OF THE SHOP DRAWING WILL BE REQUIRED ON MODIFIED UNITS.

UNITS SHALL MEET THE REQUIREMENTS OF ASTM C913.  PRIOR APPROVAL 

1. CATCH BASINS MAY EITHER BE PRECAST OR CAST-IN-PLACE. PRECAST

FOR HIGHWAY CONSTRUCTION.

MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPECIFICATIONS 

2.  CAST-IN-PLACE CATCH BASINS SHALL CONFORM TO SECTION 609 -

WELDED.  IN EITHER CASE THE GRATE SHALL BE TRUE AND FLUSH.
10. CATCH BASIN GRATES MAY EITHER BE RESISTANCE WELDED OR ARC

7 SPACES @

04-82

03-84

01-89

03-01

605-23

1 1

CATCH BASIN TYPE 6
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CATCH BASIN TYPE 7 605-24
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B

AA
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CATCH BASIN - DETAILS

DETAILS A, B, & C

A B C

x 6" PLATES

(2) 6" x …" 

3"

SMOOTH

TROWEL

SECTION A-A

(2) B7

1
'-

6
"

B1

2'-5"

1
'-

6
"

3"

2'-5"

(2) B7

B4

B42"

‚"
TYP.

x 6" PLATE

(1) 3" x …" 

VERT. CURB WALL

CURVE TO MATCH 

TAPER GUTTER 

2'-0" 1'-11•"6"

7'-10"

1'-11" 6" 1'-11•"

SEE DETAIL B

6" 2'-0"

x 6" PLATE

(1) 3" x …" 

(2) B2 EACH SIDE

3" x …" x 7'-10"

(1) GALV.   3" x 

1
'-

0
"

6
"

B5's & B6's

  2'-5" 4
'-

1
0
"
 

M
I
N
.

 
V

A
R
I
A

B
L

E

‚" 1
"

6"

SECTION B-B

B1

B7

B
3

B5
B6

3•"

‚"

(4) B43
•

"

PAVEMENT SURFACE

WARP TO FIT

6
•

"

6" 1'-5"

6•"4"

(2) B7

4"R

DET. C

SEE 

3•"

2
'-

1
0
"

8
"

•" RAD.

‚"

1" RAD.
6"1"

(1)   3 •" x 3" x …" x 1'-5" ON EACH SIDE

(1)   3•" x 3" x …" x 7'-10"

EDGE OF GUTTER

EACH SIDE

(2) B2 BARS

‚"
TYP.

 ‚"

B3

1'-0"

1'-0"

B4

(2) B7

B1 B4

SEE DETAIL A
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OCTOBER, 1980

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)

8 JRV11-08

1 10-80

2

3

4

MSM5 12-94

6 MSM

7 MSM12-0404-82

03-84

01-89

03-01

CATCH BASIN TYPE 7

GRATE B (STEEL)

GRATE A (STEEL)

SECTION C-C

SECTION C'-C'

157.8 L.F. AT 0.668 LBS/FT. = 106 LBS

2'-2"4

4 5'-0" 4

4 2'-2"

5'-0"

5'-10"

4
"46'-2"4

AS NEEDED)

(ADD LENGTH 

WALLS & FLOOR

AS NEEDED)

(ADD LENGTH 

WALLS & FLOOR

SUPPORTSB7

B6

B5

B4
SUPPORTS

WALL & 
4 1'-0" 6

2
•

" 9•"

2
'-

1
"

7'-5"2
'-

1
" 1'-0"

7'-5"

20'-0" 44
(ADD AS NEEDED)

WALLS 

WALLS

B3

B2

B1

MARK LOCATION

FLOOR 4

4 2'-9"

7'-6"

LENGTH

 BAR
NO.

1

4

9
"2'-0"

7'-6"

SKETCHSIZE

BAR LIST

OF EQUIVALENT AREA

RECTANGULAR BAR 

…" DIA. x 1'-4•" OR 

CROSS BARS:

BEARING BARS

(3) 3" x ƒ"

1‚" 3ƒ" = 2'-2‚"

2'-4ƒ"

PLAN

 3"

BEARING BAR

3" x …" OUTER 
1‚"

1
'-

4
•

"C'C'

BEARING BARS

(2) 3" x …"

‰
"

4"+=1'-4„"

4 SPACES @ 

OF EQUIVALENT AREA

RECTANGULAR BAR 

…" DIA. x 1'-4•" OR 

CROSS BARS:  

BEARING BARS

(9) 3" x …"

1‚" 3ƒ" = 2'-2‚"

2'-4ƒ"

PLAN

 3"

1‚"

‰
"

1
'-

4
•

"CC

‰
"

2"+=1'-4„"

8 SPACES @ 

NOTES

10.  NOT TO SCALE.

GRAY IRON CASTINGS.

MAY BE USED. THE CASTINGS SHALL CONFORM TO AASHTO M306 CLASS 35B 

9. GRAY IRON CAST TO THE DIMENSIONS GIVEN FOR THE STEEL GRATES 

NEED TO LENGTHENED TO ACCOMMODATE CATCH BASINS DEEPER THAN 6'-4".

SHALL BE SMOOTH CUT TO FIT AROUND PIPES.  VERTICAL BARS B5 & B6 

7.  ALL METAL REINFORCEMENT SHALL BE NO. 4 BARS.  METAL REINFORCEMENT 

MENTS OF ASTM A36.

STRUCTURAL STEEL NEED NOT BE PAINTED BUT SHALL MEET THE REQUIRE-

TOP OF CONCRETE SHALL BE EVEN WITH THE ANGLE/GRATE SURFACE.  THE 

RICATED GRATE SHALL HAVE FULL BEARING ON BOTH ENDS.  THE FINISHED 

6.  STEEL ANGLES SHALL BE SET SO THAT EACH BEARING BAR OF PREFAB-

TIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH. 

5.  PIPES CAN ENTER OR LEAVE THE BOX IN ANY DIRECTION.  ALL CONNEC-

FOR HIGHWAY CONSTRUCTION. 

- MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPECIFICATIONS 

3.  CAST-IN-PLACE CATCH BASINS SHALL CONFORM TO SECTION 609 

APPROVAL OF THE SHOP DRAWING WILL BE REQUIRED ON PRECAST UNITS.

PRECAST UNITS SHALL MEET THE REQUIREMENTS OF ASTM C913.  PRIOR 

1.  CATCH BASINS MAY BE EITHER PRECAST OR CAST-IN-PLACE. 

2.  A 1" SIDE DRAFT IS ALLOWED FOR FORM REMOVAL.

POINT NO LOWER THAN THE TOP INSIDE OF THE OUTLET PIPE.

4.  THE GRADE LINE OF THE TOP INSIDE OF ANY PIPE SHALL ENTER AT A 

8.  GRATE B WILL BE USED ONLY WHEN SPECIFIED.

7 SPACES @

7 SPACES @ ‰
"

(WEIGHT :  APPROXIMATELY 79 LBS., SEE NOTE 8 & 9)

(WEIGHT :  APPROXIMATELY 88 LBS., SEE NOTE 9)

605-24

2 2
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AUGUST, 1972

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)
6 JRV11-081

2

10-80

MSM12-92

1-97 MSM3

4 3-01 MSM

5 MSM12-04

8
"

D

AROUND INLET

CONSTRUCTION JOINT

BEND REBAR AS REQUIRED

B
 

M
I
N
. 
-
 

V
A

R
I
A

B
L

E

6
"

A'

METAL  REINFORCEMENT NO. 4 BARS

* a ADJUST TO FIT FIELD CONDITIONS

*
 
a
 
2
'-

0
"
 

M
I
N
.

(
T

Y
P
.)

 
1
'-

6
"

MAX.,

1'-6"

(TYP.)

6" (TYP.)

DA

D
'

45
° 

MAX.
 

A'

* a 2'-0" MIN.

1'-6" (TYP.)

CONCRETE APRON

      (TYP.)

  1'-6" MAX.,

(SEE NOTE NO. 3)

  2" (TYP.)

WITH CONCRETE APRON

MATCH EXISTING SLOPE

SCORED 
LI

NE 
•
" 
 D

EEP

TABLE FOR QUANTITIES)

EQUALLY SPACED, SEE 

BARS 1" DIA. (TO BE 

‰"

‰"

F'

{'s OF FLAT BARS.

OR PUNCHED THROUGH 

1ˆ" HOLES DRILLED 

BE INSERTED THROUGH 

1" DIA. BARS SHALL 

G
G

F

D/D'

18"

24"

30"

36"

48"

A/A'

3'-4"

4'-0"

4'-6"

5'-0"

6'-0" 5'-2"

4'-9"

4'-3"

3'-7"

3'-0"

MIN.

B
F/F'

2'-3"

2'-11"

3'-5"

3'-11"

4'-11" 3…" 

3„"

3„"

3‰"

3"

G
(EA.)

BARS

1

2

3

3

4 ‹" 

…"

 Š"

‚"

‚"

T

* b SEE NOTE NO. 5

TABLE OF DIMENSIONS* b
2•"x ‚" 
ANGLE 3"x 

(SEE TABLE)
BAR 2•" x T 

AND MODIFIED INLETS.  THE APRON MUST BE CAST-IN-PLACE.

PRIOR APPROVAL OF SHOP DRAWINGS IS REQUIRED FOR USE OF PRECAST 

AND MODIFIED INLETS SHALL MEET THE REQUIREMENTS OF ASTM C913.  

1. TYPE 8 INLET CAN BE EITHER PRECAST OR CAST-IN-PLACE. PRECAST 

HIGHWAY CONSTRUCTION.

MINOR STRUCTURES OF THE CURRENT ITD STANDARD SPECIFICATIONS FOR 

2. CAST-IN-PLACE INLET TYPE 8 SHALL CONFORM TO SECTION 609 - 

3.  A 1" SIDE DRAFT IS ALLOWED FOR FORM REMOVAL.

MINIMUM COVER IF CAST AGAINST EARTH.

BARS SHALL HAVE A MINIMUM CONCRETE COVER OF 2" AND/OR 3"

REINFORCEMENT SHALL BE SMOOTH CUT TO ACCOMMODATE PIPES.  ALL 

4.  ALL METAL REINFORCEMENT USED SHALL BE NO. 4 BARS.  THE METAL 

USING THE VALUE OF THE INLET'S LARGEST CONNECTING PIPE.

PIPE(S)  CONNECT TO OPPOSITE WALLS.  SELECT THE DEPTH (B MIN.)  BY 

CONNECT TO OPPOSITE WALLS.  USE THE MINIMUM WALL DIMENSION IF NO 

SIZES.  USE THE LARGER WALL DIMENSION IF TWO DIFFERENT PIPE SIZES 

RIATE WALL DIMENSIONS (A & A')  DETERMINED BY THE CONNECTING PIPE 

5. THE INLET SHALL BE CONSTRUCTED RECTANGULAR USING THE APPROP-

TIONS AND BROKEN AREAS SHALL BE GROUTED SMOOTH. 

6.  PIPES CAN ENTER OR LEAVE THE BOX IN ANY DIRECTION.  ALL CONNEC-

A POINT NO LOWER THAN THE TOP INSIDE OF THE OUTLET PIPE.

7.  THE GRADE LINE OF THE TOP INSIDE OF ANY INLET PIPE SHALL BE AT 

BE USED TO CONSTRUCT A TYPE 8 INLET.

8. ONLY COMBINATIONS OF THE DIMENSIONS SHOWN ON THE TABLE SHALL 

A36.  THE METAL GRATE NEED NOT BE PAINTED OR GALVANIZED.

9. THE METAL FOR THE GRATE SHALL MEET THE REQUIREMENTS OF ASTM 

THE AMERICAN WELDING SOCIETY D1.1.

10. WELDING OF THE METAL GRATE SHALL MEET THE REQUIREMENTS OF 

GRAY IRON CASTINGS.

MAY BE USED. THE CASTINGS SHALL CONFORM TO AASHTO M306 CLASS 35B 

11. GRAY IRON CAST TO THE DIMENSIONS GIVEN FOR THE STEEL GRATES 

12.  NOT TO SCALE.

1 1

605-25INLET TYPE 8

PERSPECTIVE VIEW

ELEVATION

PLAN

INLET - DETAILS

METAL GRATE

NOTES
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TWO PER SIDE

7" NO. 4 BARS
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FLOW

F
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O
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3'-5"
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I
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M
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6"
2'-1"3'-5"

FLOW

2" MIN.

6"

* D
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1
' 
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.

INTERFERING WITH PIPES

AND WALLS,  CUT BARS 

BOTH DIRECTIONS IN FLOOR 

NO. 4 BARS AT 12" CENTERS, 

BOTH DIRECTIONS IN CEILING

NO. 5 BARS AT 6" CENTERS, 

BARRIER SHOWN)

BARRIER (CONCRETE

CURB OR CONCRETE

BARRIER SHOWN)

BARRIER (CONCRETE

CURB OR CONCRETE

*  30" MAXIMUM

SECTION B-B

(10' BARRIER SHOWN)

WEIGHT: APPROXIMATELY 203 LBS

SECTION A-A

PLAN

REQUIRES STD. DWG. 607-2

11 SPACES AT 4" = 3'-8"

1
0
 

S
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A
C

E
S
 

A
T
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…

"
 
=
 
1
'-

1
1
ƒ

"

RECTANGULAR OF EQUIVALENT AREA

CROSS BARS …" DIA. x 2'-„" OR A

METAL GRATE

INNER EDGE OF GRATE

CONCRETE BARRIER &

EDGE OF CURB OR 

1'-6"
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ISOMETRIC VIEW

HIGHWAYS PROGRAM OVERSIGHT ENGINEER

605-27

1 1

CATCH BASIN TYPE 10

11.  NOT TO SCALE.

DRAIN PIPE.  GROUT PIPE CONNECTIONS.

10.  ENSURE THAT THE DISCHARGE PIPE SIZE IS THE SAME SIZE AS THE SLOTTED 

FULL BEARING ON BOTH ENDS. 

9.  SET ANGLES SO THAT EACH BEARING BAR OF THE PREFABRICATED GRATE HAS 

AMERICAN WELDING SOCIETY D1.1.

8.  WELD THE METAL GRATE IN ACCORDANCE WITH THE REQUIREMENTS OF THE 

 

A36.  PAINTING OR GALVANIZATION OF THE METAL GRATE IS NOT REQUIRED.

7.  ENSURE THAT THE METAL FOR THE GRATE MEETS THE REQUIREMENTS OF ASTM 

SURFACE.

6.  ENSURE THAT THE FINISHED TOP OF CONCRETE IS FLUSH WITH THE GRATE 

 

EARTH.

A MINIMUM CONCRETE COVER OF 3" OVER REINFORCING STEEL IF CAST AGAINST 

5.  PROVIDE A MINIMUM CONCRETE COVER OF 2" OVER REINFORCING STEEL.  PROVIDE 

 

MINOR STRUCTURES OF THE STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

4.  CONSTRUCT CAST-IN-PLACE CATCH BASINS IN ACCORDANCE WITH SECTION 609 - 

PRECAST CATCH BASINS.  

ROADWAY CROWN.  OBTAIN THE ENGINEER'S APPROVAL PRIOR TO THE INSTALLATION OF 

PRECAST CATCH BASINS OR CONSTRUCT CAST-IN-PLACE CATCH BASINS TO MATCH THE 

THAT PRECAST CATCH BASINS MEET THE REQUIREMENTS OF AASHTO M 199.  TILT 

3.  CATCH BASINS FOR SLOTTED DRAINS CAN BE PRECAST OR CAST-IN-PLACE.  ENSURE 

2.  A 1" SIDE DRAFT IS ALLOWED FOR FORM REMOVAL.

DRAIN, STANDARD DRAWING 607-2.

1.  CATCH BASIN TYPE 10 IS FOR USE WITH EMBANKMENT PROTECTOR WITH SLOTTED 

NOTES
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SECTION H-H

SECTION I-I

H H I I

FOLLOWING MODIFICATIONS.
H = 4 FT. WITH TWO 24 IN. PIPES. FOR OTHER SIZES, MAKE THE 
REINFORCING STEEL QUANTITIES SNOWN ARE FOR INLETS WITH 4.

BY 1 IN. FOR EACH 1 IN. INCREASE OF H ABOVE 4 FT.
INCREASE REINFORCING STEEL DIMENSIONS A, B, OR BOTH A.

B.
INCREASE OF H ABOVE 4 FT.
ADD TWO 402 REINFORCING STEEL BARS FOR EACH 6 IN. 

PIPE ENTRANCES AND EXITS.
PIPES CAN ENTER OR EXIT THE INLET IN ANY DIRECTION. GROUT 10.

1.

SHOP DRAWING FOR APPROVAL PRIOR TO INSTALLATION.
FABRICATE IN ACCORDANCE WITH ASTM C913 AND PROVIDE 
PRECAST OR CAST-IN-PLACE THE INLET. WHEN PRECAST, 

2.
THE VOLUME OCCUPIED BY PIPES.
USE CLASS 40AF CONCRETE. CONCRETE QUANTITIES INCLUDE 

3.

REINFORCING BARS AROUND PIPES.
DIMENSIONS ARE TO CENTERLINE OF THE BAR. CUT OR BEND 
REINFORCING BARS HAVE 2" OF COVER. REINFORCING BAR 
NUMBERED IN 500 SERIES INDICATES #5 SIZE BAR. ENSURE 
BARS NUMBERED IN 400 SERIES INDICATES #4 SIZE BAR. BARS 
USE GRADE 60 REINFORCING STEEL MEETING AASHTO M 31. 

9.

18", OR LESS, UP TO 66".
THE 7' INLET WALLS, USE PIPE I.D. WITH DIMENSION "H" MINUS 
IN 3'-8" OR 4' INLET WALLS, USE 30" OR SMALLER I.D. PIPES. IN 

6. INLET GRATE AND FRAME INFORMATION FOR EACH GRATE:

WEIGHT: GRATE 170 LBS. EACH
FINISH: NO PAINT
MATERIAL: CAST GRAY IRON ASTM A48 CLASS 35B
FREE OPEN AREA: 190 SQ. IN./GRATE

11.
ACCORDANCE WITH AASHTO M 199.
INSTALL STEPS WHEN THE INLET DEPTH H IS 4' OR GREATER IN 

12.
ELEVATION OF THE OUTLET PIPE.
ENSURE THE ELEVATION OF THE INLET PIPE IS HIGHER THAN THE 

 DEEP."8
3ARROWS THAT ARE 6" LONG, 1" WIDE, AND 

BOX SIDEWALLS TO INDICATE THE DIRECTION OF FLOW. PROVIDE 
STAMP FLOW ARROWS INTO THE TOP SURFACE OF THE INLET 13.

14.

BARRIER TO DIRECT FLOW TOWARD THE GRATE.
FROM THE BARRIER, SLOPE THE APRON ADJACENT TO THE 
SURROUNDING CONCRETE PAVEMENT. IF THE INLET IS OFFSET 
INTO THE INLET. MATCH THE APRON THICKNESS TO THE 
CONSTRUCT CONCRETE TRANSITION APRON AND KEY THE APRON 

7. BOLT THE VANE GRATE TO THE FRAME.

5.

ANGLE AND GRATE SURFACE. THE FRAME WEIGHT IS 12 LBS./FT.
ENSURE THE FINISHED TOP OF CONCRETE IS EVEN WITH THE 
CONSTRUCT THE FRAME WITH STEEL MEETING ASTM A36. 

PLYWOOD ALONG THE EDGE OF THE GRATE.
" 4

1" X 3" X 8
3TO FACILITATE REMOVAL OF THE GRATE, PLACE 318.

15. DRAWING NOT TO SCALE.
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CATCH BASIN

SEDIMENT CONTROL

11.  NOT TO SCALE.

TRUE AND FLUSH.

WELED OR ARC WELDED.  IN EITHER CASE THE GRATE SHALL BE 

10.  INLET/CATCH BASIN GRATES MAY EITHER BE RESISTANCE 

AASHTO M306 CLASS 35B GRAY IRON CASTINGS.

GRATES MAY BE USED.  THE CASTINGS SHALL CONFORM TO 

9.  GRAY IRON CAST TO THE DIMENSIONS GIVEN FOR THE STEEL 

AND BAFFLE WALLS REVERSED.  

MANHOLE AND CATCH BASIN OPENINGS IN OPPOSITE DIRECTIONS 

8.  DESIGN MAY BE REVERSED FOR BEST APPLICATION WITH 

CUBIC FEET.

7.  TANK CAPACITY IS APPROXIMATELY 750 GALLONS OR 100 

TRAFFIC.

FLUSH MOUNT MANHOLE IS NOT PERMITTED FOR VEHICULAR 

FLUSH MOUNT TYPE WITH A FRAME NO DEEPER THAN 4".  THE 

6.  THE CATCH BASIN MANHOLE FRAME AND COVER SHALL BE A 

GRATE SURFACE.

5.  THE FINISHED TOP OF CONCRETE SHALL BE EVEN WITH THE 

4.  ALL REINFORCING STEEL SHALL BE GRADE 60. 

AND CLASS 4000 PSI CONCRETE.

3.  DESIGN LOAD SHALL MEET AASHTO H-25 HIGHWAY LOADING 

SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

MINOR STRUCTURES OF THE CURRENT ITD STANDARD 

2.  CAST-IN-PLACE BOXES SHALL CONFORM TO SECTION 609 - 

TO CONSTRUCTION.  

SHALL BE SUBMITTED AND APPROVED BY THE ENGINEER PRIOR 

CAST-IN-PLACE.  DETAILED DRAWING OF SEDIMENT CONTROL BOX 

1.  SEDIMENT CONTROL BOXES CAN BE EITHER PRECAST OR 
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MANHOLE

SEDIMENT AND OIL TRAP

  

12.  NOT TO SCALE.

THE ENGINEER.

A MINIMUM OF 0.25', UNLESS OTHERWISE APPROVED BY 

11.  ELV. OUT < ELV OF TOP OF OUTLET BAFFLE WALL BY 

THE ENGINEER.

A MINIMUM OF 0.1', UNLESS OTHERWISE APPROVED BY 

10.  ELV. IN > ELV. OF TOP OF OUTLET BAFFLE WALL BY 

PLANS.

9.  LOCATION AND FLOW LINE ELVATION PER DESIGN 

  

SECTIONS.

DEPTH GREATER THAN 24", USE PRECAST MANHOLE 

8.  CONCRETE RISER RINGS (MAX 24").  FOR VAULT 

MANHOLE FRAME TO TOP OF BOX EXCEEDS 24".

7.  PROVIDE STEPS WHEN THE DISTANCE FROM TOP OF 

RISER PLUS A MAXIMUM OF 12" OF RISER GRADE RINGS.

MANHOLE FORM EXCEEDS 12" USE PRECAST MANHOLE 

6.  IF DISTANCE FROM TOP OF BOX TO BOTTOM OF 

AND FLOW RATE.

INLET BAFFLE WALL DETERMINED BY TANK CAPACITY 

5.  HEIGHT OF OUTLET BAFFLE WALL AND LENGTH OF 

COVER,  & CONCRETE COLLAR.

STANDARD DRAWING 605-13 (STANDARD MANHOLE FRAME,  

4.  FOR DETAILS ON MANHOLE INSTALLATION REFER TO 

ENGINEER PRIOR TO CONSTRUCTION.

CAST-IN-PLACE BOX DESIGN MUST BE APPROVED BY THE 

CONSTRUCTION.  DETAILED DRAWING OF PRECAST BOX OR 

CURRENT ITD STANDARD SPECIFICATIONS FOR HIGHWAY 

CONFORM TO SECTION 609 - MINOR STRUCTURES OF THE 

3.  CAST-IN-PLACE SEDIMENT & OIL TRAPS SHALL 

2.  ALL REINFORCING STEEL SHALL BE GRADE 60.

LOADING.  

DESIGN LOAD MEETING AASHTO HS-25 HIGHWAY 

REQUIREMENTS OF ASTM C 478 AND  SHALL HAVE A 

CAST-IN-PLACE.  PRECAST TRAPS SHALL MEET THE 

1.  SEDIMENT & OIL TRAPS MAY BE EITHER PRECAST OR 

REFER TO STD. DWG. 605-13

SEE STD. DWG. 605-13)

& OPENINGS (2 REQUIRED, 

STD. M.H. FRAME,  COVER,  LID,
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MIN. 4", MAX. 7"

Œ" HOLES, SPACING

HOLES TO MATCH BAFFLE

PLACE APPROPIRATE NO. OF

„" STAINLESS STEEL PLATE

*e (2) REQUIRED (SEE NOTE NO. 5)

GASKET DETAIL

BAFFLE DETAIL

TOP VIEW ELEVATION

MIN. 8" DIA. WITH MANHOLE TYPE D

MIN. 6" DIA. WITH MANHOLE TYPE C

MAX. 36" DIA. PIPE WITH MANHOLE TYPE D

MAX. 24" DIA. PIPE WITH MANHOLE TYPE C

*a

*b

*c SEE NOTE NO. 4

*d

cos É = ((OUTLET PIPE DIA.) + 5")/MANHOLE DIA.

SEE BAFFLE LIP ANGLE TABLE 

*e BAFFLE REQUIRES TWO GASKETS

±70°

BAFFLE LIP ANGLE TABLE

SIZE

PIPE BEND ANGLE (É)

MANHOLE C (48") MANHOLE D (48")

12"

15"

18"

24"

30"

36"

±65°

±60°

±55°

±45°

±30°

±75°

±70°

±65°

±60°

±55°

±45°

2.

1.

NOTES

NOT TO SCALE.

IN WHEEL PATHS.

CARE SHALL BE TAKEN TO AVOID PLACING THE MANHOLE OPENINGS 

REQUIRED ON PRECAST UNITS.

OF ASTM C 478.  PRIOR APPROVAL OF THE SHOP DRAWING WILL BE 

CAST-IN-PLACE. PRECAST TRAPS SHALL MEET THE REQUIREMENTS 

SEDIMENT AND OIL TRAPS MAY BE EITHER PRECAST OR 

CONCRETE COVER OF 2" AND/OR 3"  IF CAST AGAINST EARTH.

SPECIFICATIONS.  ALL REINFORCEMENT SHALL HAVE A MINIMUM 

SECTION 609 - MINOR STRUCTURES OF THE CURRENT STANDARD 

CAST-IN-PLACE SEDIMENT & OIL TRAPS SHALL CONFORM WITH 

MANHOLES AND 30' FOR TYPE D MANHOLES.

MAXIMUM SPACING BETWEEN MANHOLES SHALL BE 20' FOR TYPE C 

A WATER AND OIL RESISTANT MATERIAL.

WATER-TIGHT TO THE STRUCTURE.  THE GASKET SHALL BE MADE OF 

THE BAFFLE SHALL BE INSTALLED SO THAT THE EDGES ARE 

3.

4.

5.

6.

7.

MANHOLE (IN STREET)

 SEDIMENT AND OIL TRAP

REFER TO STD. DWG. 605-13

REQUIRES STD. DWG. 605-12 &

REFER TO STANDARD DRAWING 605-13 FOR MANHOLE COVERS.

STANDARD DRAWING 605-12 SHALL ACCOMPANY THIS DRAWING.  
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FOR DEPTHS OVER 16'-2", USE ALTERNATIVE PRECAST FOOTING.

INTEGRAL BASE DETAIL

ALTERNATIVE PRECAST FOOTING DETAIL

•"

8
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2
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48"

THE SWALE SHOWN, OR IN THE TRAVELED WAY.

DRYWELLS MAY BE INSTALLED IN DRAINAGE FEATURES, SUCH AS 

12"

3. USE CONCENTRIC OR ECCENTRIC MANHOLE CONE SECTION.

CONCENTRIC OR ECCENTRIC MANHOLE CONE SECTION.

COVER, MANHOLE COLLAR, AND MANHOLE ADJUSTMENT RINGS.  USE 

SEE STANDARD DRAWING 605-13 FOR MANHOLE FRAME, MANHOLE 

REINFORCING STEEL

ARRANGED TO AVOID 

FOUR 6" Ø DRAIN HOLES 

PLAN

ELEVATION

PLAN

ELEVATION

48"

6
"

72"

6.

PORTS ARE DISTRIBUTED EVENLY AROUND DRYWELL CIRCUMFERENCE.

SEEPAGE PORT DIMENSIONS SHOWN ARE APPROXIMATE.  ENSURE SEEPAGE 

SEEPAGE PORT ORIENTATION VARIES AMONG MANUFACTURERS.  THE 

SEE NOTE NO. 8

REINFORCING STEEL (TYP.)

DRAWING NOT TO SCALE.9.

THE INTEGRAL BASE.

CLUTTER ON THE DRAWING REINFORCING STEEL IS ONLY SHOWN IN 

PROVIDE REINFORCING STEEL THROUGHOUT DRYWELL.  TO AVOID 

SEE NOTE NO. 8

REINFORCING STEEL

DRYWELL WITH GROUT, TYPE B.

HOLE OR CORE DRILLED HOLE AND FILL GAP BETWEEN PIPE AND 

IF INLET PIPE IS USED, CONNECT PIPE TO DRWYWELL USING PRECAST 

CONCRETE.

PROVIDE DRAIN ROCK, SIZE 4 OR 5 COARSE AGGREGATE FOR 
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DRYWELL

REQUIRES STD. DWG. 605-13
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PROTECTOR DETAIL

APRON AND RODENT 

SEE CONCRETE 

RURAL EDGE DRAIN PLACEMENT
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STORM SEWER PIPE
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EDGE DRAIN 

URBAN EDGE DRAIN

PIPE (TYP.)
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(SEE NOTE NO. 7)

PLAN VIEW

INLET (TYP.)
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SUB-SECTION 703.02 C)

AGGREGATE (SEE 

PEA GRAVEL OR COARSE 
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4.

5.

6.

7.

8.

9. DRAWING NOT TO SCALE.

ACCORDANCE WITH 706.14.

PS 46 POLYVINYL CHLORIDE (PVC) PIPE IN 

TUBING IN ACCORDANCE WITH 706.10 OR CLASS 

PROVIDE CORRUGATED POLYETHYLENE DRAINAGE 

PIPE DIAMETERS GREATER THAN 6 INCHES ARE USED.

GRADIENTS MAY BE AS FLAT AS 0.2 PERCENT IF 

MINIMUM 0.5 PERCENT PIPE GRADE. EDGE DRAIN 

ALLOW THE OUTLET PIPES TO FIT THROUGH.

CONCRETE APRON.  USE PIPE JUST LARGE ENOUGH TO 

STEEL PIPE SLEEVES EXTENDING FROM THE 

PLACE OUTLET PIPES IN 10 FOOT LONG CORRUGATED 

VERTICAL CURVES.

PROVIDE OUTLET PIPES AT THE BOTTOM OF SAG 

DISPOSAL SYSTEM.

NOT PRACTICAL, PROVIDE A COLLECTION AND 

DITCH BOTTOM AND PIPE OUTLET.  WHERE THIS IS 

PROVIDE 6 INCH MINIMUM FREEBOARD BETWEEN THE 

DRAIN AND OUTLET PIPE JOINTS.  

USE COUPLINGS TO JOIN PIPES.  MINIMIZE EDGE 

SCREEN.

RODENT PROTECTORS.  PROVIDE REMOVABLE RODENT 

PRECAST OR CAST-IN-PLACE CONCRETE APRON AND 

PIPES.  REPLACE DAMANGED PIPE.

VIDEO INSPECT FINISHED EDGE DRAIN AND OUTLET 
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2•:1

2•:1

2•:1

2‚:1

2‚:1

13 0.064 5 9 6 28 20 50 1 PC.

15 0.064 6 11 6 34 24 58 1 PC.

18 0.064 7 12 6 40 28 63 1 PC.

20 0.064 7 16 6 46 32 70 1 PC.
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THE APRON SHALL BE CONNECTED TO PIPE BY USING EITHER 

83x57 IN.

PANEL SEAMS ON ARCH PIPE SIZES 77x52 IN. THROUGH 

ANGLE REINFORCEMENT WILL BE PLACED UNDER THE CENTER 

AND NUTS.

THE ANGLES ARE TO BE ATTACHED BY GALVANIZED BOLTS 

TO BE SUPPLEMENTED BY GALVANIZED STIFFENER ANGLES.  

ARCH METAL PIPE SIZES 77x62 IN. THROUGH 83x57 IN.,  ARE 

ROUND METAL PIPE SIZES 60 IN. THROUGH 84 IN. AND FOR 

THE REINFORCED EDGES OF GALVANIZED STEEL APRONS,  FOR 

OR BOLTS.

WHICH ARE TO BE TIGHTLY JOINED BY GALVANIZED RIVETS 

PANELS.  MULTIPLE PANEL BODIES TO HAVE LAP SEAMS 
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ALL 3-PIECE BODIES (APRONS WITH PIPE DIA.  60 IN. & 
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6:1 30 10:1 70

10:16:1

10:16:1

6:1

6:1

6:1

6:1

6:1

6:1

6:1

48

66

84

100

130

120

156

192

228

264

300

N/A

N/A

N/A

N/A

A

8

12

8

8

12

16

16

16

16

16

H W

6

6

6

9

9

12

12

12

12

12

27

30

34

41

48

55

63

70

WIDTH

OVERALL

43

46

72

87

95

H:V

SLOPE

4:1

4:1

4:1

4:1

4:1

4:1

4:1

4:1

4:1

4:1

(IN.)

LENGTH

20

32

40

56

76

112

132

148

188

H:V

SLOPE

(IN.)

LENGTH

H:V

SLOPE

(IN.)

LENGTH

6:1 30 10:1 70

10:16:1

10:16:1

6:1

6:1

6:1

6:1

6:1

6:1

6:1

48

60

84

100

120

114

138

168

198

222

282

N/A

N/A

N/A

N/A

N/A

APRONS FOR ARCHED PIPES

(IN.)

DIA.

EQUIV.

18

21

24

30

36

42

48

54

60

72

MIN. THICK.

IN. GAGE

.064 16

.064

.064

.079

.109

.109

.109

.109

.109

.109

16

16

14

12

12

12

12

12

12

SPAN RISE

(INCHES)

21 15

24 18

28 20

35 24

42 29

49 33

57 38

64 43

71 47

83 57

77

89

50

65

102

109

121

92

HEAD BOLTS (TYP.)

•" DIA. HEX

HEAD BOLTS (TYP.)

•" DIA. HEX

HEAD BOLTS (TYP.)

•" DIA. HEX

1

2

3

4 3-05

11-00

6-97

7-92 MSM

MSM

MSM

MSM

5 12-12 RDL

608-3

22

METAL SAFETY SLOPE APRON

DIMENSIONS (±2")

DIMENSIONS (±2")

10:1 160

10:1 220

10:1 280

10:1 160

10:1 210

L DIMENSIONS (±2") (SEE NOTE NO. 5)

L DIMENSIONS (±2") (SEE NOTE NO. 5)

PARALLEL DRAINAGE APRON CROSS DRAINAGE APRON

10:1 SLOPE APRON

PERSPECTIVE VIEWS - APRONS

NOTES

DESIGN/TRAFFIC SERVICES ENGINEER

6 05-16 RDL

FOR 10:1 SLOPE END SECTIONS, USE 0.109" THICK (12 GAUGE) MATERIALS.

PARALLEL SAFETY BARS

(SEE NOTE NO. 3)

CROSS DRAINAGE BAR

PARALLEL SAFETY BARS

PARALLEL SAFETY BARS

SAFETY BAR REQ.

FIRST PARALLEL 

SAFETY BAR REQ.

FIRST PARALLEL 

SAFETY BAR REQ.

FIRST PARALLEL 

DRAWINGS NOT TO SCALE.

PROVIDE SLOTTED HOLES FOR PARALLEL SAFETY BAR ATTACHMENT.

DEPENDING ON THE STRUCTURE LENGTH (L).

DIAMETER IS GREATER THAN 18".  THE NUMBER OF BARS WILL VARY 

USE PARALLEL SAFETY BARS AT THE SPACING SHOWN WHEN THE PIPE 

USE AT LEAST ONE PARALLEL SAFETY BAR AT THE STRUCTURE OPENING.  

PIECE STRUCTURE.

30".  WELD CROSS DRAINAGE BAR TO PARALLEL SAFETY BARS FOR SINGLE 

USE CROSS DRAINAGE BAR WHEN THE PIPE DIAMETER IS GREATER THAN 

MULTIPLE PANELS ARE USED, JOIN THE PANELS WITH BOLTS AND NUTS.

LARGE END SECTIONS MAY BE PROVIDED IN MULTIPLE PANELS.  WHEN 

END, THEN BEND OUTSIDE 4" TO MATCH STRUCTURE SIDES.

USE SCHEDULE 40 3" GALVANIZED STEEL PIPE FOR SAFETY BARS.  FLATTEN 

END TO BE THE SAME DIAMETER AS CORRUGATED STEEL PIPE DIAMETER.

" CORRUGATIONS.  MAINTAIN INSIDE DIAMETER OF SLEEVE.  FINISHED 3
2FORM •"x2

1.

2.

3.

4.

5.

6.

7.

8.
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(CU. YD.)

CONCRETE

(LBS.)

REINF.

METAL

CON'T.

(CU. YD.)

CONCRETE

CON'T.

(LBS.)

REINF.

METAL

18

24

30

36

42

48

54

60

NOTE:  QUANTITIES SHOWN ARE FOR CORR. METAL PIPE (CMP)

2.6

2.3

1.7

1.4

1.2

1.2

0.9

0.6 45

65

85

75

90

105

125

145 180

144

120

108

96

84

72 4.1

5.6

6.9

9.8

12.5

20.3

37.6 1,820

1,255

955

795

640

535

435

SUMMARY OF QUANTITIES

A FREE RUNNING FIT

VANIZING TO PROVIDE

CLEANED AFTER GAL-

BOLT AND NUT TO BE

ƒ" DIA. HEAVY HEX BOLT,

1" SPHERICAL RADIUS

1

1

BEVEL 

1:1  

HEAD IN FIRST VALLEY

PLACE ANCHOR BOLT

DIA. LARGER THAN 96"

ADD (2) NO. 4 BARS FOR

NO. 4 BARS AS SHOWN

{ EMBANKMENT

VARIES

1

IF REQUIRED

DITCH PROTECTION

BARS

(4) NO. 4

A

A

{ CULVERT

TOE OF SLOPE

1

1

4 BAR

(1) NO.

ANCHOR BOLTS AT 1'-6" (+/-) FOR CMP

8" C. TO C.

NO. 4 BARS AT

B

B

COVERAGE

SCHEME FOR FULL 

ALTERNATE GRADING 

VARIES

1NO. 4 BARS

AT 1'-6" FOR CMP

ANCHOR BOLTS

NO. 4 BARS

WHEN PIPE IS CUT

MESH INTO HEADWALL

ANCHOR METAL REINF.

1

VARIES

NO. 4 BARS

INTO HEADWALL

END OF CONCRETE PIPE

INCORPORATE GROOVED

PREFERRED:

TOOLED EDGE

ƒ" CHAMFER OR

SEE BEVEL DETAIL

DETAIL

SEE BEVEL

* a

24" DIA.

FOR CMP OVER

AT 1'-6" CTRS.

ANCHOR BOLTS

BOTH WAYS.

MAX. 12" C. TO C.

NO. 4 BARS AT

18" TO LESS THAN 36" DIA.)

INLET STRUCTURE (CULVERT SIZES

V V

DI
A.

(INCHES)

DIA.

CON'T.

(INCHES)

DIA.

DI
A.

VV

1‚"

ƒ"

Z

* a

* a

W
Z

Y

X

X

D/32 WITH 3" MIN.

D/24

Z

D/24

X

45°

5
•

"

2
•

"

Y

SKEW ANGLE

SLOPE

FILL CROSS

 

 

HIGH SIDE.

TO MEET THE FILL ON THE

ANGLE OF THE HEADWALL  

EMBANKMENT, SLOPE THE

CULVERT IS SKEWED TO 

FILL SLOPE.  WHEN 

ADJUST WALL ENDS TO 

ADJUSTMENT DETAIL

SEE SLOPE

INLET STRUCTURE (CULVERT SIZES 36" TO 180" DIA.)

RAISE INNER HDWL. WING

LOWER OUTER HDWL. WING

CC

C

(INCHES)

V

(INCHES)

W

(INCHES)

X

(INCHES)

Y

(INCHES)

Z

18

24

30

36

42

48

54

60

72

84

96

108

120

144

180 270

216

180

162

144

126

108

90

81

72

63

54

60

48

36 4

5

6

11

13

14

15

16

19

21

24

27

30

36

45 23

18

15

14

12

11

11

11

11

10

10

10

9

9

8

45

36

30

27

24

21

18

15

14

12

11

9

8

6

5 8

9

9

10

10

10

11

11

11

11

12

14

15

18

23

DIMENSION TABLE

(INCHES)

DIA.

(INCHES)

C

24

24

24

24

24

24

24

24

36

36

36

36

36

36

36

X
CUTOFF WALL

CUTOFF WALL

CUTOFF WALL

EACH FACE.

MATS. ONE FOR

THAN 60", USE TWO

FOR DIA. LARGER

3 NO. 4 FOR DIA. LARGER THAN 96"

2 NO. 4 FOR DIA. 36" THROUGH 96"

1 NO. 4 FOR DIA. LARGER THAN 96"

NOTES

ANCHOR BOLT DETAIL

SLOPE ADJUSTMENT DETAILBEVEL DETAIL

FOR SKEWED CULVERT

EMBANKMENT CONTOURS

HALF ELEVATION SECTION B-B (CORRUGATED METAL PIPE) SECTION B-B (CONCRETE PIPE)

ELEVATION

SECTION A-A

PLAN VIEW

ENSURE THAT THE CLEAR SPACE DOES NOT EXCEED 3 FEET.

SPACE OF ONE-HALF THE DIAMETER OF THE LARGER PIPE.  

MATERIAL BETWEEN MULTIPLES PIPES, PROVIDE A CLEAR 

TO PERMIT THE PLACEMENT AND TAMPING OF BACKFILL 

INSTEAD OF IMPERVIOUS MATERIAL.

MATERIAL AT THE INLET.  CUTOFF COLLARS MAY BE USED 

PREVENT SEEPAGE AND PIPING BY PLACING IMPERVIOUS 

WHEN USING PERVIOUS BEDDING AND BACKFILL MATERIAL, 

ENTRANCE.

=0.2 FOR BEVELED 
e

USE ENTRANCE LOSS COEFFICIENT K

DEPTH OF 2".

COVER REINFORCING STEEL WITH A MINIMUM CONCRETE 

ALL EDGES TO HAVE ƒ" CHAMFER OR TOOLED EDGES.

NOT TO SCALE.

2.

1.

3.

4.

5.

6.

7.

8.

9.

10.

BOLTS ARE NOT REQUIRED FOR CONCRETE PIPE.

FABRICATION IN ACCORDANCE WITH AASHTO M 232.  ANCHOR 

TO ASTM A307.   GALVANIZE BOLTS AND NUTS AFTER 

ENSURE THAT ANCHOR BOLT AND NUT MATERIAL CONFORMS 

IF ROCK IS ENCOUNTERED AT A HIGHER ELEVATION.

THE DEPTH OF THE CUTOFF WALL SHOWN MAY BE REDUCED 

GUARDRAIL.

OR BEHIND 

OF THE CLEAR ZONE, 

USED ONLY OUTSIDE 

THIS INLET IS TO BE 

MAY BE CONTOURED AS SHOWN.

WHEN CULVERT IS SKEWED TO EMBANKMENT, THE EMBANKMENT 
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FOR SINGLE PIPE CULVERT

CONCRETE HEADWALL

ISOMETRIC VIEW

NO. 5 & BEVEL DETAIL)

1:1 BEVEL (SEE NOTE

KEY DETAIL

ELEVATION

PLAN

B-4 DETAIL

INLET GRATE DETAIL

BEVEL DETAIL

SECTION A-A SECTION B-B

BA

BA

KEY
NO. 5 & BEVEL DETAIL)

1:1 BEVEL (SEE NOTE 

SEE KEY DETAIL

B-2 SIZE (TYP.)‚" (TYP.)

INNER BARS

CENTERED ON 

Œ" DIA. BAR 

    OR LESS THAN 6" CENTER TO CENTER.

    NOT TO EXCEED 8" CENTER TO CENTER

* a BARS SHALL BE EQUALLY SPACED IN GRATE

H
2
'-

0
"

 A-1"

BARS

2 B-4

M

BAB

V

U

N

P

D/24

1" TYP.

6" TYP.

6
"

Q

L

6
" 

M
IN
.

6"+D/24

TYP. 40°

7"

ƒ"

B-4

ƒ"

2
"

3•"

2"

1
†

"

B-2 (TYP.)

Y

X

 2

X
-
2
•

"

ƒ
"
-
1
"

2
•

"

B-3

A'

Z

* a B-1

HEADWALL TOP

PIPE

BEVEL

1:1

1

1

D/24

45°

 

D

D
 

8
"
+

D
/
1
2

SEE BEVEL DETAIL

6"+D/24

9
"

6"

CONC. PIPE

D

METAL PIPE

6"

9
"

W/NUT AND LOCK NUT

•" NC MACHINE BOLT

6"

3"

3‚"

SEE B-4 DETAIL

609-2
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FOR SINGLE PIPE CULVERT

CONCRETE HEADWALL

NOTES

1.

BY GUARDRAIL OR INSTALLED OUTSIDE THE CLEAR ZONE.

THIS HEADWALL SHALL BE USED ONLY WHEN PROTECTED 

2.

STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

609 - MINOR STRUCTURES,   OF THE CURRENT ITD 

CAST-IN-PLACE HEADWALLS SHALL CONFORM TO SECTION 

3.

EARTH.

COVER OF 2" AND 3" MINIMUM COVER IF CAST AGAINST 

REINFORCEMENT SHALL HAVE A MINIMUM CONCRETE 

THE METAL REINFORCEMENT SHALL BE NO. 4 BARS.  ALL 

4. ALL EDGES TO HAVE ƒ" CHAMFER OR TOOLED EDGES.

5.

LOSS COEFFICIENT K = 0.2 FOR BEVELED ENTRANCES.

HAVE THE INLET HEADWALLS BEVELED.  USE ENTRANCE 

ALL PIPE CULVERTS WITH A CONCRETE HEADWALL SHALL 

6.

7.

12

1 49

NOMINAL PIPE SIZE DIAMETER (IN.)

NO. LGTH.

15

NO. LGTH.

18

NO.LGTH. NO.LGTH.

21

LGTH.NO.

24

LGTH.NO.

30

LGTH.NO.

36

LGTH.NO.

42BAR

F-1

H-1A

H-1B

L-1

L-2

W-1A

W-1B

W-1C

W-2

2

2 25 30 34 38 43 52 58 67

2

2 19 19 19 19 19 19 19 19

2

0 49 53 59 62 68

0 34 35 36 40 43 47

4 25 32 51

TOT. WT. 32 lbs.

35ƒ

61ƒ

N/A

N/A

2

2

2

2

2

0

0

4

1

68ƒ

N/A

N/A

28•

2

4

2

2

2

0

2

4

1

87ƒ

74ƒ

N/A

2

4

2

2

2

1

2

4

1

2

4

2

2

2

1

2

4

1

2

4

2

2

2

1

2

6

1

2

4

2

2

2

1

2

6

1

2

6

2

2

2

1

2

6

2

104

81•

35‚

112

84ƒ

87•

38‚

70ƒ

135

102

100•

44ƒ

158

119

114

182

136ƒ

127

57•

37 lbs. 49 lbs. 58 lbs. 62 lbs. 78 lbs. 89 lbs. 113 lbs.

METAL REINFORCEMENT TABLE

A B H L M N

13 21 25 21

HEADWALL DIMENSION TABLE

IN INCHES

P Q U VDIA. (IN.)

SIZE

NOMINAL

•

D/24

12 20… 24† 27• 22• 15‡ 53ƒ

†15 23„ 28‡ 30‡ 26† 18† 62•

ƒ18 25‡ 33„ 34‚ 30‡ 21‚ 71‚

‡21 28† 37… 37† 35„

26 34 38 34124 31… 41† 39… 26ƒ 88ƒ

1‚30 36ƒ 50„ 47ƒ 47‡ 32‚ 106

39 47 471•36 42‚ 58† 54• 56… 37† 123•

1ƒ42 47† 67„ 61‚ 64‡ 43„ 140ƒ

16‚

19•

22ƒ

32•

45•

24‚

27•

30ƒ

40•

53•

28‚

31•

34ƒ

44•

57•

24‚

27•

30ƒ

40•

53•

41

24

PAINTED OR GALVANIZED.

THE ROADWAY PLANS.  GRATES NEED NOT BE

HEADWALLS WILL BE REQUIRED ONLY WHEN SHOWN ON 

AMERICAN WELDING SOCIETY D1.1. GRATES FOR INLET 

GRATE SHALL MEET THE REQUIREMENTS OF THE 

REQUIREMENTS OF ASTM A 36.  WELDING OF THE METAL 

THE METAL FOR THE GRATE SHALL MEET THE 

(CONCRETE PIPE SHOWN ON DRAWING).

USE CONCRETE,  METAL, OR PLASTIC PIPE WITH HEADWALL 

7. NOT TO SCALE.

51

80

64

49

41•

76

59 67

53•

76

58 83 79/109

Y Z

IN INCHES

DIA. (IN.)

SIZE

NOMINAL

1212 29• 1x‚

15 39•

18 46•

21 55ƒ

2524 66•

30 81• 1‚x‚

3836 1•x‚

42 116 1ƒx‚

46ƒ

24ƒ

50‡ 1•x‚

1ƒx‚

2‚x…

GRATE DIMENSION & MATERIALS TABLE

A' B-1 B-2 B-3 B-4

1x‚x9

1x‚x9

1x‚x9

1x‚x9

1x‚x9

1•x‚x9

1ƒx‚x9

2‚x…x9

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1•x1•x‚

1ƒx1ƒx‚

2‚x2•x…

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1x‚

1x‚

1x‚

1x‚

18‡

40†

61„

19‚

37•

15‚

18•

21ƒ

31•

44•

DIA. (IN.)

SIZE

NOMINAL

12 0.1

15 0.1

18 0.2

21 0.2

24 0.2

30 0.2

36 0.3

42 0.3

0.3

0.4

0.5

0.8

1.3

0.7

0.9

1.1

1.8

2.9

FLOOR

0.6

1.3

2.3

0.3

0.6

1.0

0.3

0.3

0.4

0.8

1.3

LIP TOTAL
BCKWL.

WING &

CONCRETE (C.Y.)

0.2

0.5

1.0

* c X

CONCRETE TABLE

24

28

33

56

65

98

29

35

72

* c ALLOW ƒ"-1" EXTRA BAR LENGTH FOR HOLE FABRICATION

F-1

LOCATION SKETCH
SIZE

BAR

NO. 4

MARK

FLOOR

METAL REINFORCEMENT TABLE

L-1 NO. 4

FLOOR

INLET LIP IN

TOP & BOTOM OF

1
3
0
°

H-1A NO. 4

FLOOR BACK WALL
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NOMINAL PIPE SIZE DIAMETER (IN.)

NO. LGTH.

15

NO. LGTH.

18

NO.LGTH. NO.LGTH.

21

LGTH.NO.

24

LGTH.NO.

30

LGTH.NO.

36

LGTH.NO.

42BAR

F-1

H-1A

H-1B

L-1

L-2

W-1A

W-1B

W-1C

W-2

2

2 25 30 34 38 43 52 58 67

2

2 19 19 19 19 19 19 19 19

4

0 49 53 59 66 68

0 34 34 35 40 43 47

4 25 32 51

TOT. WT. 51 lbs.

71‡

61ƒ

N/A

N/A

2

2

2

2

4

0

0

4

1

68ƒ

N/A

N/A

28•

2
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2

2
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2

2
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1
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2
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1
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81•

35‚
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87•

38‚

124
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100•

44ƒ
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114
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57•

58 lbs. 72 lbs. 81 lbs. 86 lbs. 105 lbs. 126 lbs. 158 lbs.
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P Q U VDIA. (IN.)

SIZE

NOMINAL

•

D/24

12 20… 24† 27• 22• 15‡ 89ƒ

†15 23„ 28‡ 30‡ 26† 18† 101•

ƒ18 25‡ 33„ 34‚ 30‡ 21‚ 113‚

‡21 28† 37… 37† 35„

74 34 86 34124 31… 41† 39… 26ƒ 136ƒ

1‚30 36ƒ 50„ 47ƒ 47‡ 32‚ 160

99 47 471•36 42‚ 58† 54• 56… 37† 183•

1ƒ42 47† 67„ 61‚ 64‡ 43„ 207

55‚

67ƒ

86•

111ƒ

24‚

27•

30ƒ

40•

53•

67‚

73•

79ƒ

98•

123•

24‚

27•

30ƒ

40•

53•

41

24

61•

111

125

H-1C 1 22 1 28 2 2 2 2 2 3

100

85‡

80

115

100

22/2322/25

109

98

121

106

22/28 22/32

143

21/36

145/175

29/20/40
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Y Z
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SIZE
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1212 29• 1x‚

15 39•

18 46•

21 55ƒ

2524 66•

30 81• 1‚x‚

3836 1•x‚

42 116 1ƒx‚

46ƒ

24ƒ

50‡ 1•x‚
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2‚x…
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1x‚x9

1x‚x9

1x‚x9

1x‚x9

1x‚x9

1•x‚x9

1ƒx‚x9

2‚x…x9

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1•x1•x‚

1ƒx1ƒx‚

2‚x2•x…

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1x‚

1x‚

1x‚

1x‚

18‡

40†

61„

19‚

37•

15‚

18•

21ƒ

31•

44•

DIA. (IN.)

SIZE

NOMINAL
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0.2
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0.2
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0.2
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0.3
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NOTES
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STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

609 - MINOR STRUCTURES,   OF THE CURRENT ITD 

CAST-IN-PLACE HEADWALLS SHALL CONFORM TO SECTION 

3.

EARTH.

COVER OF 2" AND 3" MINIMUM COVER IF CAST AGAINST 

REINFORCEMENT SHALL HAVE A MINIMUM CONCRETE 

THE METAL REINFORCEMENT SHALL BE NO. 4 BARS.  ALL 

4. ALL EDGES TO HAVE ƒ" CHAMFER OR TOOLED EDGES.

5.

LOSS COEFFICIENT K = 0.2 FOR BEVELED ENTRANCES.

HAVE THE INLET HEADWALLS BEVELED.  USE ENTRANCE 

ALL PIPE CULVERTS WITH A CONCRETE HEADWALL SHALL 

6.
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THE ROADWAY PLANS.  GRATES NEED NOT BE PAINTED OR 

HEADWALLS WILL BE REQUIRED ONLY WHEN SHOWN ON 

AMERICAN WELDING SOCIETY D1.1. GRATES FOR INLET 

GRATE SHALL MEET THE REQUIREMENTS OF THE 

REQUIREMENTS OF ASTM A 36.  WELDING OF THE METAL 

THE METAL FOR THE GRATE SHALL MEET THE 

7.

HEADWALL (CONCRETE PIPE SHOWN ON DRAWING).

USE CONCRETE,  METAL, OR PLASTIC PIPE WITH 

8. NOT TO SCALE.

1 54

NOMINAL PIPE SIZE DIAMETER (IN.)

NO. LGTH. NO. LGTH. NO.LGTH. NO.LGTH. LGTH.NO. LGTH.NO. LGTH.NO.

BAR

F-1

H-1A

H-1B

L-1

L-2

W-1A

W-1B

W-1C

W-2

2

2 25 30 34 38 44 52 58

2

2 19 19 19 19 19 19 19

2

0 48 52 62

0 32 36 39 40

4 26 32 48

TOT. WT. 39 lbs.

40•

61•

N/A

N/A

2

2

2

2

2

2

1

4

1

67•

41•

N/A

29•

2

4

2

2

2

2

1

4

1

2

4

2

2

2

2

1

4

1

2

4

2

2

2

2

1

4

1

2

4

2

2

2

2

1

6

1

2

4

2

2

2

2

2

6

1

105

79•

124

87•

38•

146

114

98•

165

128

107

46 lbs. 58 lbs. 64 lbs. 73 lbs. 90 lbs. 101 lbs.
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HEADWALL DIMENSION TABLE

IN INCHES

P Q U VSPANxRISE

SIZE

CULVERT

†

D/24

21• 26‚ 28‡ 16‡ 61‚

ƒ 23… 29‚ 31‚ 18ƒ 69‚

26„ 33• 34† 31… 21•‡

36… 34‚1

31ƒ 42‚ 27„ 1011‚

36• 49• 47• 47… 31ƒ 1181•

40„ 55„ 52„ 31ƒ 132ƒ1ƒ

23…

26„

36•

24•

27ƒ

34•

37ƒ

24•

27ƒ

86

74

57

83

65 74 82

70 96

17x13

21x15

24x18

28x20

35x24

42x29

49x33

18‚

28

31ƒ

40„

28

22‚

30

34•

40

44…

30‚

42

49•

57

64•

22‚

30

34•

40

44…

37

41ƒ

24

27

40

53

23…

78

VALUES

((S+R)/2)/24

1R-1 72 1 82 1 92 1 1 1 1

17x13 21x15 24x18 28x20 35x24 42x29 49x33

48

94

74

45

60

102

33•

34

97

118

82

138

59•

44

153

Y Z

IN INCHES

36‡ 1x‚

44•

53…

61•

76ƒ

1‚x‚

1•x‚

26•

1•x‚

1ƒx‚

GRATE DIMENSION & MATERIALS TABLE

A' B-1 B-2 B-3 B-4

1x‚x9

1x‚x9

1x‚x9

1x‚x9

1x‚x9

1•x‚x9

1ƒx‚x9

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1•x1•x‚

1ƒx1ƒx‚

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1x‚

1x‚

1x‚

1x‚

17ƒ

57„

38‚

21•

24ƒ

43•

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.4

0.5

0.9

0.8

1.0

1.1

1.9

FLOOR

0.7

1.4

2.4

0.3

0.7

1.1

0.3

0.4

0.4

0.8

LIP TOTAL
BCKWL.

WING &

CONCRETE (C.Y.)

0.2

0.5

1.0

* d X

* d ALLOW ƒ"-1" EXTRA BAR LENGTH FOR HOLE FABRICATION

CONCRETE QUANTITY TABLE

SPANxRISE

SIZE

CULVERT

17x13

21x15

24x18

28x20

35x24

42x29

49x33

SPANxRISE

SIZE

CULVERT

17x13

21x15

24x18

28x20

35x24

42x29

49x33

17‚

29

36•

51•

21

24„

28ƒ

31‡

46

52‚

93

108

30„

33•

41

50

DIMENSIONS BAR SIZES

    SPACE IS GREATER THAN 2'-0"

* c ADDITIONAL BARS NEEDED WHEN 

F-1

LOCATION SKETCH
SIZE

BAR

NO. 4

MARK

FLOOR

METAL REINFORCEMENT TABLE

L-1 NO. 4

FLOOR

INLET LIP IN

TOP & BOTOM OF

1
3
0
°

H-1A NO. 4

FLOOR BACK WALL

WING WALL & IN

HORIZ. IN TOP OF

PIPE

2" MIN.

2
"
 

M
I
N
.

 

H-1B NO. 4

H-1As'

WALL BETWEEN

HORIZ. IN WING

1
3
0
°

W-1A

OVERLAP

MIN. 12" 

H-2 NO. 4

AROUND PIPE

WALL BETWEEN

VERT. IN BCKWL.

9
0
°

9
0
°

W-1A NO. 4

INLET LIP

FLOOR, &

BACKWALL,

PIPE IN

EACH SIDE OF

9
0
°

W-1B NO. 4
INLET LIP

IN FLOOR, &

9
0
°

W-1C NO. 4
INLET LIP

IN FLOOR, &

L-2 NO. 4

LIP

FLOOR, & INLET

VERTICAL IN

W-2 NO. 4
WING WALLS

VERTICAL IN

ELEVATION

BAR LOCATION DETAILS

PLAN
2" MIN.

C

C

2" MIN.

H-1A

W
-
2

W
-
2

H-1B

* c

H-1B

H-1A

R
-1

S
P

A
C
I
N

G

*
 
c
 

M
A

X
. 

2
'

 

W
-
2

W
-
2

H-1B

L
-
2

*
 
b
 

W
-
1
C

W
-
1
A

W
-
1
B

L
-
2

L-1

W
-
1
A

2
"
 

M
I
N
.

2" MIN.

W
-
1
A

W
-
1
A

L-1

W
-
1
B

SPACING

* c MAX. 2'

 

* c W-1C

MAX. 2'
* c
 

SPACING

R-1

H-1A

F-1

H
-
1B

2
"
 

M
IN
.

3
"
 

M
I
N
.

3
"
 

M
I
N
.

3" MIN.

SECTION C-C

SPACING

* c 2'-0" MAX.

 

H-1A

H-1B

* c

W-1A

W-2

H-1B

W
-
2

R-1

W-1B

H-1A

L
-
2
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FOR SIPHONS

CONCRETE HEADWALL

R/W R/W

R/W R/W

R/WR/W

R/WR/W

3•"

2"

1
†

"

7"

ƒ"

B-4ƒ"

2
"

HEADWALL TOP

PIPE

BEVEL

1:1

1

1

D/24

45°

 

D

SIPHON HEADWALL DETAILS

SECTION A-A - METAL PIPE SECTION A'-A' - CONCRETE PIPE

ISOMETRIC VIEW

GRATE DETAIL

TYPICAL SIPHON INLET & OUTLET TREATMENT

(PRIVATE IRRIGATION SYSTEMS ONLY)

ELEVATION - CONCRETE PIPE

PLAN - METAL PIPE

(GRATE NOT SHOWN)

(GRATE NOT SHOWN)

    OR LESS THAN 6" CENTER TO CENTER.

    NOT TO EXCEED 8" CENTER TO CENTER

* a BARS SHALL BE EQUALLY SPACED IN GRATE

A A'

A A'

METHOD OF FABRICATING ELBOW
BEVEL DETAIL

B-4 DETAILKEY DETAIL

FULL CONTROL OF ACCESS PARTIAL CONTROL OF ACCESS

FULL OR PARTIAL CONTROL OF ACCESS
PARTIAL CONTROL OF ACCESS

H
2
'-

0
"

 A-1"

BARS

2 B-4

D

GRATE HINGES

KEY

NO. 5 & BEVEL DETAIL)

1:1 BEVEL (SEE NOTE

BAB

V

S

6
"

6
" 

M
IN
.

N

P

L

Q

M

DETAIL

SEE KEY

6" TYP.

40°

TYP.

OF ACCESS

R/W OR CONTROL

OF ACCESS

CONTROL

V
A

R
I
A

B
L

E
 

ANGLE VARIES

OF ACCESS

CONTROL

ANGLE VARIES

V
A

R
I
A

B
L

E
 

OF ACCESS

R/W OR CONTROL2' MIN.

6"

3"

3‚"

W/NUT AND LOCK NUT

•" NC MACHINE BOLT

SEE B-4 DETAIL

90°

I (45°MAX., 15°MIN.)

D

D = INSIDE DIAMETER OF PIPE

FLO
W

90°

I (45°MAX., 15°MIN.)

SEE BEVEL DETAIL

D

D = INSIDE DIAMETER OF PIPE

FLO
W

3
' 

M
I
N
.

2
' 

M
IN
.

SECTION

ROADWAY DITCH

RUBBER GASKET SEAL

INSIDE FORMED SMOOTH

STEAM CURED MORTAR BAND

ENDS OF CUT MESH

REQUIRED ANGLE AND WELD

ROTATE CUT SECTIONS TO

AROUND OUTSIDE (2"x6") (6-8 GA.)

WIRE MESH REINFORCING BAND

MESH

CUT REINFORCING

BACK 4" TO 8"
BREAK CONCRETE

I/2

NO. 5 & BEVEL DETAIL)

1:1 BEVEL (SEE NOTE

A'
Z

Y

X

2

X
-
2
•

"

 

2
•

"

ƒ
"
-
1
"

B-3 INNER BARS

CENTERED ON

Œ" ~ BAR

* a B-1

B-2 (TYP.)‚" (TYP.)
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FOR SIPHONS

CONCRETE HEADWALL

A B H L M N

13 21 25 21

HEADWALL DIMENSION TABLE

IN INCHES

P Q S V

•

D/24

12 20‹ 24† 27• 22‹ 12Œ 53Ž

†15 23„ 28‡ 30‡ 26• 15‰ 62Œ

ƒ18 25‡ 33„ 34‚ 30• 18ˆ 71‚

‡21 28† 37… 37† 35‰

26 34 38 34124 31… 41Œ 39… 23• 88†

1‚30 36ƒ 50ˆ 47ƒ 47‡ 28• 106ˆ

39 47 471•36 42‚ 58Œ 54• 56… 34… 123•

1ƒ42 47• 67ˆ 61‚ 64‡ 39† 140‡

16‚

22ƒ

32•

45•

24‚

27•

30ƒ

40•

53•

28‚

31•

34ƒ

44•

57•

24‚

27•

30ƒ

40•

53•

41

19•

79•

(IN.)

DIAMETER

SIZE

CULVERT

51

20ƒ

Y Z

IN INCHES

1112 28• 1x‚

15 36‡

18 45Š

21 53ƒ

2324 62‰

30 79ˆ 1‚x‚

3536 1•x‚

42 112‰ 1ƒx‚

46ƒ

24‰

50Ž 1•x‚

1ƒx‚

2‚x…

GRATE DIMENSION & MATERIALS TABLE

A' B-1 B-2 B-3 B-4

1x‚x9

1x‚x9

1x‚x9

1x‚x9

1x‚x9

1•x‚x9

1ƒx‚x9

2‚x…x9

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1‚x1‚x‚

1•x1•x‚

1ƒx1ƒx‚

2‚x2•x…

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1‚x‚

1x‚

1x‚

1x‚

1x‚

18‡

40„

61•

19‰

37Œ

* c X(IN.)

DIAMETER

SIZE

CULVERT

BAR SIZESDIMENSIONS

* c ALLOW ƒ"-1" EXTRA BAR LENGTH FOR HOLE FABRICATION

14

17

20

29

41

23ƒ

28…

32•

55‡

65ˆ

92•

29•

34Ž

72‰

12

15

18

21

24

30

36

42

FLOOR TOTAL
BCKWL.

WING &

CONCRETE (C.Y.)

0.179

0.248

0.309

0.386

0.472

0.671

0.905

1.176

0.148

0.200

0.259

0.326

0.400

0.572

0.774

1.007

0.167

0.193

0.220

0.247

0.274

0.327

0.381

0.435

LIP

0.494

0.633

0.788

0.959

1.146

1.570

2.061

2.618

(LBS.)

STEEL

CONCRETE & STEEL QUANTITY TABLE

24.6

27.8

31.0

35.8

39.4

46.1

57.6

73.6

(IN.)

DIAMETER

SIZE

NOMINAL

1.

NOTES

CLEAR ZONE.

PROTECTED BY GUARDRAIL OR INSTALLED OUTSIDE THE 

THE SIPHON HEADWALL SHALL BE USED ONLY WHEN 

2.

CONSTRUCTION.

ITD STANDARD SPECIFICATIONS FOR HIGHWAY 

SECTION 609 - MINOR STRUCTURES,   OF THE CURRENT 

ALL CAST-IN-PLACE HEADWALLS SHALL CONFORM TO 

3.

EARTH.

COVER OF 2" OR 3" MINIMUM COVER IF CAST AGAINST 

REINFORCEMENT SHALL HAVE A MINIMUM CONCRETE 

THE METAL REINFORCEMENT SHALL BE NO. 4 BARS.  ALL 

4. ALL EDGES TO HAVE ƒ" CHAMFER OR TOOLED EDGES.

5.

ENTRANCES.

USE ENTRANCE LOSS COEFFICIENT K = 0.2 FOR BEVELED 

HEADWALL SHALL HAVE THE INLET HEADWALLS BEVELED.  

ALL PIPE INLETS/OUTLETS WITH A CONCRETE SIPHON 

6.

7.

(CONCRETE PIPE SHOWN ON DRAWING).

POLYETHYLENE PIPE WITH A SIPHON HEADWALL IS ALLOWED 

THE USE OF CONCRETE,  CORRUGATED METAL, OR CORRUGATED 

GALVANIZED.

THE ROADWAY PLANS.  GRATES NEED NOT BEPAINTED OR 

HEADWALLS WILL BE REQUIRED ONLY WHEN SHOWN ON 

AMERICAN WELDING SOCIETY D1.1. GRATES FOR INLET 

GRATE SHALL MEET THE REQUIREMENTS OF THE 

REQUIREMENTS OF ASTM A 36.  WELDING OF THE METAL 

THE METAL FOR THE GRATE SHALL MEET THE 

8.

AND OUTLET HEADWALL.

A SIPHON SYSTEM REQUIRES A GRATE ON THE BOTH INLET 

9. NOT TO SCALE.

METAL REINFORCEMENT DETAILS

   SPACE IS GREATER THAN 2'-0"

* b ADDITIONAL BARS NEEDED WHEN

PLAN

ELEVATION

SIDE VIEW

W
-
1
B

F-1

L-1

W
-
1
A

* b W-1C

H-1A

2" MIN.

 

 

* b MAX. 2'-0" SPACING

H
-
1B

2" MIN.

L
-
2

H-1A

H-1BW
-
2

H-1B

* b

H-1A

 

SPACING

* b MAX. 2'-0"

L
-
2

W
-
2

H-1B

W
-
2

H-1B

* b

H-1A

H-1A

W
-
1
A

*
 
b
 

W
-
1
C

W
-
1
B

L
-
2

L-1

H-1B

W-2

W-1A

 

S
P

A
C
I
N

G

*
 
b
 

M
A

X
. 

2
'

D

2" MIN.

INSTALLED IN PRIMARY PLACEMENT

VERTICAL BARS IN WING ARE TO BE

F-1

LOCATIONMARK

FLOOR

METAL REINFORCEMENT TABLE

L-1

FLOOR

INLET LIP IN

TOP & BOTOM OF

H-1A

FLOOR BACK WALL

WING WALL & IN

HORIZ. IN TOP OF

SKETCH
HDWL. SIZE

(NO. BARS)

(2) 42"

(1) 12"-36"

(2) 12"-42"

(2) 12"-42"

SIZE

BAR

NO. 4

NO. 4

NO. 4

1
3
0
°

H-1B

H-1As' (PAIRS)

WALL BETWEEN

HORIZ. IN WING

NO. 4

(6) 42"

(4) 30"-36"

(2) 12"-42"

1
3
0
°

PIPE

2"

W-1A

INLET LIP

FLOOR, &

BACKWALL,

PIPE IN

EACH SIDE OF

9
0
°

9
0
°

NO. 4 (2) 12"-42"

W-1B

UNDER PIPES

INLET LIP,

IN FLOOR, &

NO. 4
(2) 12"-42"

(1) 12"-30"

9
0
°

W-1C
INLET LIP

IN FLOOR, &

9
0
°

NO. 4 (2) 12"-42"

L-2

LIP

FLOOR, & INLET

VERTICAL IN

NO. 4 (2) 12"-42"

W-2
WING WALLS

VERTICAL IN
NO. 4

(2) 12"-42"

(1) 12"-30"
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APRIL, 1961 11

HEADGATE

PRECAST CONCRETE

MSM

MSM

GB

NOTES

  ÍILLUSTRATIONS.

2.  NO SCALE IS REPRESENTED ON THESE DRAWING

  GALVANIZED STEEL.

1.  SLIDE GATE AND GUIDES SHALL BE 16 GAGE

SIDE ELEVATION

END ELEVATION

PLAN

SECTION A-A

C D F G H J

MINIMUM DIMENSIONS (INCHES)

2• 8‚ 8 13 24

8 13 30

3 17 36

3 17 42

3 16 21 48

3• 19 25 60

4 28 72

4 26 32 84

4 30 40 90

4 42 102

MINIMUM DIMENSIONS TABLE

A B

4 15

6 15

8 22

10 22

12 27

15 32

18 36

21 42

24 54

6030

E

3

3

6

6

7

8

9

11

15

19

PIPE DIA.

15

15

22

22

27

32

36

42

54

60

2• 8‚

12•

12•

16‚

19‚

23ƒ

26‚

30‚

36‚

12‚

12‚

23•

36

PIPE JOINT

AA

J

B

H

C

G = WIDTH OF GATE

F

D

E

6'-0" MIN. - STANDARD IRRIGATION PIPE
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RISEÍPOSTÍSTAPLE DIPÍPOSTÍSTAPLENORMALÍPOSTÍSTAPLE

LEVEL

STAPLE

PLACE

WOOD POST METAL POST

16'-6"

5'-6"5'-6"5'-6"

4
'-

6
"

6
'-

6
"

 

 
 

 1
3
"

1
2
"

1
4
"

1
2
"

3
"

7
'-

0
"

BETWEEN POSTS

9 GAUGE WIRE STAYS 

FENCE TYPE 1
1A (WOOD)

2
'-

6
"

WOOD POST METAL POST

12'-0"

4
'-

6
"

6
'-

6
"

 

 
 

 1
3
"

1
2
"

1
4
"

1
2
"

3
"

7
'-

0
"

FENCE TYPE 5
5-A (WOOD)

2
'-

6
"

6'-0"6'-0"

BETWEEN POSTS

9 GAUGE WIRE STAY 

5-B (METAL)

1
8
"

M
I
N
.

3" MIN.

3
'-

0
"

3
"

& BOTTOM WIRE

SPLICED TO WIRE STAY 

TWO 9 GAUGE WIRES 

(DEADMAN), MIN. WT. 100 LBS.

ROCK OR CONCRETE ANCHOR 

9 GAUGE WIRE STAYS

SEE NOTE NO. 8

CONCRETE BLOCK

15"ÍSQ.ÍORÍ15"ÍDIA.

BARBED1

2

3

BARBED BARBEDBARBED

BARBED BARBED BARBED SMOOTH

SMOOTH BARBED BARBED SMOOTH

16'-6"

5'-6"5'-6"5'-6"

 

 1
6
"

1
2
"

3
"

7
"

7
"

 
 

6
'-

6
"

2
'-

9
"

6
'-

0
" 3
'-

9
"

FENCE TYPE 9

WIREÍ1

WIREÍ2

WIREÍ3

WIREÍ4

2
'-

3
"

POST

WOOD

POST

METAL

(OPTION 1) (OPTION 2) (OPTION 3)

2
'

2
'

 
3
9
"
ÍM

E
S

H
1
"

6
"

5
"

12'-0"

7
'-

0
"4
'-

6
"

6
'-

6
"

3
"

2
'

2
'-

6
"

FENCE TYPE 3
3A (WOOD)1B (METAL) 3B (METAL)

WILDLIFE FENCE

WIRE 1 WIRE 2 WIRE 3 WIRE 4

FULL ACCESS CONTROL

AGAINST POST

THAT WIRE PULLS

PLACE WIRE SO

AGAINST POST

THAT WIRE PULLS

PLACE WIRE SO

PARTIAL ACCESS CONTROL

RIGHT-OF-WAY FENCE LOCATION DETAILS

LINE

R/W 

HIGHWAY

±
4
" 1
2
"

LINE

R/W 

LINE

R/W 

HIGHWAY

±
4
"

BRACE

±
4
"

H
W

Y
. 

R
/

W

1
2
"

H
W

Y
. 

R
/

W

UP

STAPLE 

ANGLE 

DOWN

STAPLE 

ANGLE 

WOOD FENCE POST STAPLE DETAILS

WIRE

POST

(SIDE VIEW) (FRONT VIEW)

±
ƒ

"

±ƒ"

DROPÍFENCEÍSTAPLEÍDETAIL

SAG DETAILS

POST IN CONCRETE AT SAG POINT

SET WOOD CORNER POST OR METAL 

 

STAPLES

3"

TRANSMISSIONÍLINE

FENCE DIST. FROM
kV

MATERIAL

POST

INTERVAL

GROUNDING

0' - 100'

100' - 200'

0' - 100'

100' - 150'

50' - 100' 230

345

345

500

500

ALL

ALL

ALL

ALL

ALL

500'

1,000'

400'

500'

200'

NO. 4

NOTE 

SEE 

SEE NOTE NO. 6

1
2
"
 

M
I
N
.

ROD

GROUNDING

MIN. 8' x †"

1
2
"
 

M
I
N
.

ROD

GROUNDING

MIN. 8' x †"

3.

4.

5.

6.

7.

POSTS ARE SET IN SOLID ROCK.

IS SET IN SOLID ROCK.  GROUT DRILL HOLES WHEN METAL 

ATTACH ANCHOR PLATES TO METAL POSTS UNLESS THE POST 

SLIDE THROUGH THE STAPLE.

ACROSS THE WOOD GRAIN.  ALLOW ENOUGH SPACE FOR WIRE TO 

AND IN SAG SECTIONS.  ROTATE THE STAPLES TO STRADDLE 

WIRES ON MESH WIRE FENCES.  USE TWO STAPLES ON BRACES 

STAPLE EACH WIRE TO EACH WOOD POST.  STAPLE ALTERNATING 

POST IN SAG SECTIONS.

USE FOUR WIRE CLAMPS PER POST OR EIGHT WIRE CLAMPS PER 

WIRE CLAMPS.  USE ONE WIRE CLAMP PER WIRE.  ON WIRE MESH, 

ATTACH FENCE WIRE OR WIRE MESH TO STEEL POSTS WITH 

THE PARAPET OR RAILING.

TOP OF THE FENCE DOES NOT EXTEND BEYOND THE TOP OF 

WHEN THE FENCE TERMINATES AT A BRIDGE, ENSURE THAT THE 

2.

1.

SEE NOTE NO. 6 

(SEE NOTE NO. 4) (SEE NOTE NO. 1)

8.

OPT.

(WOOD)

9-A

(METAL)

9-B

LOCATION WHERE DROP FENCE STAPLES WILL BE USED.

WHETHER THE FENCE WILL BE A DROP FENCE AND THE 

DESIGNATE POST MATERIAL ON PROJECT PLANS.  INDICATE 

FENCE - ON PROJECT PLANS.

DESIGNATE OPTION 1, 2, OR 3 FOR FENCE TYPE 9 - WILDLIFE 

9 GAUGE WIRE STAY (TYP.)
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FENCES

BARBED OR WOVEN WIRE FENCE NOTES

FENCEÍGROUNDINGÍDETAILS

WIRE AND WIRE MESH

WIRE AND WIRE MESH FENCE GROUNDING TABLE

THAN 20°. 

THE ANGLE IS GREATER

THE CONCRETE BASE WHEN

ON THE SAG DETAIL, INSTALL CORNER BRACE IN ADDITION TO 

IS SHORTER THAN THE GROUNDING INTERVAL.

EVERY 18".  GROUND THE FENCE ONCE IF THE FENCE SECTION 

WIRE MESH FENCE, CONNECT THE BRAIDED GROUND CABLE 

GROUND CABLE WITH SPLIT BOLT CABLE CONNECTORS.  FOR 

GROUND, CONNECT EACH FENCE WIRE TO 6 GAUGE BRAIDED 

AND WIRE AND WIRE MESH FENCE GROUNDING DETAILS.  TO 

LINES.  SEE THE WIRE AND WIRE MESH FENCE GROUNDING TABLE 

TRANSMISSION LINES OR THAT PASS UNDER TRANSMISSION 

GROUND WIRE AND WIRE MESH FENCES THAT ARE NEAR POWER 

ORIGINAL SIGNED BY: TED MASON
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TWO ‚" CABLE CLAMPS

BACK & FASTEN WITH

LOOP TENSION WIRE

BRACE END RAIL END

TIES AT 12" C. TO C.

9 GA. HOG RING

TENSION WIRE BAND

STRETCHER BAR BAND

BRACE RAIL BAND

BRACEÍRAILÍ&ÍTIEÍWIRES
…" DIA. TRUSS ROD

TRUSS ROD TIGHTENER

TIGHTENER BAND

TRUSS ROD

COIL TENSION WIRE

WIRES

POST TIE
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FENCES

3" MIN.

2
'

2
'2

"

STRETCHERÍBAR

BRACEÍRAIL

CONCRETE BLOCK

12" SQ. OR 12" DIA.

CONCRETE BLOCK

10" SQ. OR 10" DIA.

CONCRETE BLOCK

10" SQ. OR 10" DIA.

3" MIN.

CORNER,ÍEND,ÍORÍGATEÍBRACE LINE BRACEBETWEENÍSPACING

300'ÍMAX.ÍSPACING

TRUSSÍ
ROD

M
A

X

4" MIN.

3
'

3
'

LINE POST

TYPICAL 

CHAIN LINK FENCE

FENCE TYPE 4 - CHAIN LINK FENCE DETAILS

ORÍGATEÍPOST

CORNER, END, 

 

FABRIC

LINK

2"ÍCHAIN

BAND

STRETCHER

WIRE

TIE 

TIE WIRE

 

WIRE

COIL TENSION 

LINE POST EYE-TOP CAPS

PASS COIL TENSION WIRE THROUGH 

COILÍTENSIONÍWIRE

GROUND WIRE

1
'

1
4
"

3
'

1
'

 

RINGSÍEVERYÍ12"

9 GAUGE HOG 

10' MAX. 10' MAX. 10' MAX.

3
' 

T
O
 
8
'

2'

DETAIL

GROUNDING 

LINK FENCE

SEE CHAIN 

(
S

E
E
ÍN

O
T

E
ÍN

O
.Í
1
0
)

>20°

 

CLEARANCE

12" MAXIMUM

ABOVE WATER

6" - 12" CLEARANCE 

RESUME NORMAL SPACING

(FLOOD GATE)

TYPE 1 GATE 

(SEE NOTE NO. 3)

ATTACHED UNDER TIMBERWITH WIRE

EXTRA LINE POST 

SPACE IS GREATER THAN NORMAL POST SPACING

BETWEEN BRACE POST AND LINE POST WHEN 

INTERMEDIATE LINE POST TO BE CENTERED 

CENTERED INTERMEDIATE LINE POSTS

IS GREATER THAN NORMAL FENCE TYPE SPACING 

WHEN SPACE BETWEEN DEADMAN AND BRACE POST 

SET AN EXTRA LINE POST,  APPROXIMATELY CENTERED,  

DIRECTION OF FENCE CONSTRUCTION

MAINTENANCE GATE)

TYPE 1 GATE (DITCH 

 >20°

>20°
>20°

GRADE EXCEEDS 20°

BRACE WHEN CHANGE IN 

INSTALL ADDITIONAL LINE 

 SLOPE CHANGES GREATER THAN 20°

INSTALL AN ADDITIONAL LINE BRACE FOR

EXAMPLE FENCE APPLICATIONS
(SEE NOTE NO. X)

ATTACHED UNDER TIMBER

EXAMPLE WOOD POST

EXAMPLE STEEL POST

TYPICAL SAG POST

AND DEADMAN (SEE NOTE NO. X)

LINE FENCE WITH LINE BRACES 

SPECIAL SAG SECTION,   EXTRA 

BARBED OR WOVEN WIRE FENCE NOTES

9.

FOR FENCE TYPES 1, 3, 5, & 9

TOUCHING THE GROUND.

BE STRUNG TO A POST IN THE DEPRESSION WITHOUT 

ENOUGH TO THE EDGE OF THE DROP-OFF THAT THE WIRE MAY 

DEPRESSION, PLACE THE LAST POST ON LEVEL GROUND CLOSE 

WHEN A FENCE LINE APPROACHES A DITCH, GULLY, OR 

10.

EXAMPLE FENCE APPLICATIONS.

AN EXTRA FENCE SECTION THROUGH THE DEPRESSION.  SEE THE 

MAXIMUM HORIZONTAL RUN OF 2 FENCE SECTIONS, CONSTRUCT 

FENCE EXCEEDS THE TOTAL VERTICAL WIRE SPACING OVER A 

WHEN THE DEPTH OF A DEPRESSION ON A TYPE 1, 5, OR 9 

11.

TIMBER, ADDITIONAL WIRE, AND WIRE STAYS, AND BRACES.

OF A TYPE 1 GATE IS GREATER THAN 16", INSTALL AN UNDER 

IF THE DISTANCE BETWEEN THE GROUND AND THE BOTTOM WIRE 

SLOPE OR WITH GATE

FOR STEEP CHANGE IN

ONLY ONE BRACE REQUIRED

ORIGINAL SIGNED BY: TED MASON
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FENCES

FABRIC ON EACH END

AROUND THE FENCE

COMPLETE TURNS

WRAP TIE WIRES TWO

LINE POST

CHAIN LINK FABRIC

POST

BRACE BAND

TIGHTENER

TRUSS ROD

TRUSS ROD

1
2
"
 

M
I
N
.

OR GALVANIZED MALLEABLE FERROUS ALLOY

GALVANIZED PRESSED STEEL MIN. ‘" THICKNESS 

CLASS 2 - MIN. ‘" x Š" MIN. GALVANIZED STEEL

CLASS 1 - MIN. „" x ƒ" MIN. GALVANIZED STEEL

CORNER,  END AND GATE POSTS

(LOCK WASHER & FLAT WASHER FOR EACH BAND)

CLASS 2 - …" DIA. x 1‚" GALV. CARRIAGE BOLT, 

CLASS 1 - Š"  DIA. x 1 ƒ" GALV. CARRIAGE BOLT

CLASS 2 - MIN. ‘" x Š" MIN. GALVANIZED STEEL

CLASS 1 - MIN. „" x ƒ" MIN. GALVANIZED STEEL

BENDS OPPOSITE OF TREADED END 

WASHER,   & FLAT WASHER WITH TWO 90° 

…" GALVANIZED,  NC TREADED ROD,  LOCK 

CLASS 2 - MIN. ‚"  FORMED GALVANIZED STEEL

CLASS 1 - MIN. …"  FORMED GALVANIZED STEEL

FENCES,   MUST MEET REQUIRED PIPE THICKNESSES

GALVANIZED STEEL,  NOT TO BE USED ON R/W 

CLASS 2 - MIN. „" x Š" GALVANIZED STEEL 

CLASS 1 - MIN. „" x ƒ" GALVANIZED STEEL 

THICKNESS ON BACK BOLTING APPENDAGE

MALLEABLE FERROUS ALLOY MIN. …"

GALVANIZED PRESSED STEEL OR GALVANIZED

THICKNESS ON BACK BOLTING APPENDAGE

MALLEABLE FERROUS ALLOY MIN. …"

GALVANIZED PRESSED STEEL OR GALVANIZED

POST CAP

EYE-TOP CAP

STRECHER BAR BAND

TENSION WIRE/BRACE BAND

BAND  BOLT

BRACE RAIL/TOP RAIL

RAIL END

BRACE END

TRUSS ROD TIGHTENER

TRUSS ROD

TOP RAIL SLEEVE

TENSION BAR

FENCE FABRIC

TIE WIRES

COIL TENSION WIRE

TRUSS ROD TIGHTENER DETAIL

FENCE TIE DETAIL

CHAIN LINK

ROD

GROUNDING

MIN. 8' x †"

GROUNDING DETAIL

CHAIN LINK FENCE

TRANSMISSIONÍLINE

FENCE DIST. FROM
kV

INTERVAL

GROUNDING

0' - 100'

100' - 200'

0' - 100'

100' - 150'

50' - 100' 230

345

345

500

500

500'

1,000'

400'

500'

200'

CHAIN LINK FENCE GROUNDING TABLE

HOG RING

TWISTED SELVAGE (AFTER)

COIL TENSION WIRE

(BEFORE)

PLAIN WIRE END

(AFTER)

KNUCKLED SELVAGE

WIRE SELVAGE DETAIL

SPACE POSTS EQUAL DISTANCES APART, 10' MAXIMUM SPACING.

APPEARANCE.

STRETCH THE FENCE FABRIC SMOOTH SO THAT IT HAS A UNIFORM 

DRAWING NOT TO SCALE.

POST.

PRESSED STEEL CAP.  MUST FIT SNUGGLY ON 

CAST NON-FERROUS ALLOY OR GALVANIZED 

THE FENCE OF 15° OR MORE.

FENCE PROFILE.  INSTALL CORNER POSTS AT HORIZONTAL BREAKS IN 

ADJUST THE POST TOP ELEVATIONS TO PROVIDE A SMOOTH VISUAL 

WITH THE 3-WIRE BARBARM.

THE 3-WIRE BARBARM ARE USED.  DO NOT USE RAZOR WIRE 

THE MINIMUM FENCE HEIGHT IS 8' WHEN BARBED WIRE AND 

BARBARM ARE USED.

INSTALL A TOP RAIL WHEN BARBED WIRE AND THE 3-WIRE 

PLANS.

INSTALL PRIVACY FENCE SLATS IF SHOWN ON PROJECT 

SHORTER THAN THE GROUNDING INTERVAL.

36".  GROUND THE FENCE ONCE IF THE FENCE SECTION IS 

BRAIDED GROUND CABLE TO THE CHAIN LINK FABRIC EVERY 

FENCE GROUNDING DETAILS.  TO GROUND, CONNECT 6 GAUGE 

SEE THE CHAIN LINK FENCE GROUNDING TABLE AND CHAIN LINK 

TRANSMISSION LINES OR THAT INTERSECT TRANSMISSION LINES. 

GROUND CHAIN LINK FENCES THAT ARE NEAR POWER 

12.

CHAIN LINK FENCE NOTES

13.

14.

15.

16.

17.

18.

19.

20.

21.

WIRE SELVAGE DETAIL.

CHAIN LINK FABRIC BY THE TWISTED OR KNUCKLED METHOD.  SEE 

SELVAGE THE PLAIN WIRE ENDS ON THE TOP AND BOTTOM OF THE 

SEE NOTE NO. 20

(SEE NOTE NO. 16)

LINE POST

SEEÍSTANDARDÍSPECIFICATIONSÍFORÍHIGHWAYÍCONST.

SEEÍSTANDARDÍSPECIFICATIONSÍFORÍHIGHWAYÍCONST.

SEEÍSTANDARDÍSPECIFICATIONSÍFORÍHIGHWAYÍCONST.

STEEL FABRIC

2" GALVANIZED DIAMOND MESH 

MIN. 7 GAUGE

MIN. 9 GAUGE ALUMINUM WITH ONE HOOKED END

FITS 3" O.D. POST, 1 †" TOP RAIL" 

FITS 2 •" O.D. POST, 1 †" TOP RAIL" 

FITS 2" O.D. POST, 1 †" TOP RAIL" 

FITS 1 †" O.D. POST, 1 †" TOP RAIL"

BARBWIRE ARM (ONE PIECE "Z" CUT)

3-WIRE BARBARM:
BARBED WIRE & 3-WIRE BARBARM

& AASHTO M 280 SPECIFICATIONS.

A.S.T.M. DES. A-121-66 FOR ZINC-COATED 

GALVANIZING SHALL CONFORM TO APPLICABLE 

STEEL WIRE WITH BARBS SPACED AT 5" C. to C.

14 GAUGE SPACED GALVANIZED MEDIUM CARBON 

BARBED WIRE:

CHAIN LINK FENCE HARDWARE TABLE

HARDWARE AND MATERIALS USED ARE UNIFORM AND COMPATIBLE.

SHOWN IN THE CHAIN LINK FENCE HARDWARE TABLE.  ENSURE THAT 

CHAIN LINK FENCE HARDWARE MAY VARY SOMEWHAT FROM THAT 

ORIGINAL SIGNED BY: TED MASON
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WIDTH SHOWN ON PLANS

9
"

BRACE SHOWN

METAL TERMINAL 

HINGE SIDELATCH SIDE

BRACE SHOWN

WOOD TERMINAL 

(SEE NOTE NO. 4)

GATE GROUNDING

FOR FENCE TYPES 1, 5, & 9

GATE TYPE 1

3"
3"

 WIRE SPACING

MATCH FENCE

GATE TYPE 1A

FOR FENCE TYPES 1, 5, & 9

BRACE SHOWN

METAL TERMINAL 
BRACE SHOWN

WOOD TERMINAL 
FRAME & HORIZONTAL BARS

16ÍGAUGE, 1.66" O.D. STEELÍTUBING 
2
"
ÍT

O
Í4

"

3
'6

"
ÍW

O
O

D

3
' 

M
E

T
A

L

4" METAL
8" WOOD

GATE WIDTH + 2•"

(SEE NOTE NO. 4)

GATE GROUNDING

3' TO 16'

BRACE SHOWN

METAL TERMINAL 
BRACE SHOWN

WOOD TERMINAL 

(SEE NOTE NO. 4)

GATE GROUNDING 4
"

GATE TYPE 2

FOR FENCE TYPE 3

TRUSS ROD

(SEE TABLE)

VERTICAL STAYS

VERTICAL STAY (SEE TABLE)

5
2
"

5
2
"

3
'

3' TO <8'

OPENINGÍWIDTH

10" MIN.
4" MIN.

1
8
"

LATCH

DROP ROD

BASE

DROP LATCH

OPENING WIDTH 8' TO 18'

3
6
"

T
R

U
S
S
 
R

O
D

…
" D

IA
.

GATE TYPE 3

FOR FENCE TYPE 4

HINGE SIDELATCH SIDE

HINGE SIDELATCH SIDE

3
' 

T
O
 
8
'

3
' 

T
O
 
8
'

(
S

E
E
ÍN

O
T

E
ÍN

O
.Í
5
)

F
E

N
C

E
 

H
E
I
G

H
T

LATCH

GATE 

LATCH

GATE 

3
6
"

3
' 

T
O
 
8
'

(
S

E
E
ÍN

O
T

E
ÍN

O
.Í
5
)

F
E

N
C

E
 

H
E
I
G

H
T

24' MAXIMUM OPENING WIDTH

NARROW SINGLE LEAF GATE

WIDE SINGLE LEAF GATE

T
R

U
S
S
 
R

O
D

…
" D

IA
.

T
R

U
S
S
 
R

O
D

…
" D

IA
.

T
R

U
S
S
 
R

O
D

…
" 

D
IA
.

BRACE

HORIZ. 

HORIZ. BRACES

MIN. FOUR 

DOUBLE LEAF GATES

WIRE LOOPS

9 GAUGE BARBLESS 

WIRE LOOPS

9 GAUGE BARBLESS 

(SEE NOTE NOS. 3 & 9)

OVERSIZED HINGE POST

(SEE TABLE)

VERTICAL STAYS

STAY

VERTICAL 

(SEE NOTE NO. 5)

(SEE NOTE NOS. 5 & 6)

F
E

N
C

E
 

H
E
I
G

H
T

(SEE NOTE NO. 5)

HORIZ. BRACE

ORIGINAL SIGNED BY: TED MASON
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FENCE SIDE

INSTALLATIONS).

RECOMMENDED FOR MAINTENANCE & COMMERCIAL 

WIDTHS GREATER THAN 8' (THESE HINGES ARE 

8' IN WIDTH AND 3 HINGES PER GATE LEAF 

HINGE.  USE 2 HINGES PER GATE LEAF UP TO 

TWO …" U-BOLTS,  LOCK WASHER & NUTS PER 

MIN. „" GALVANIZED PRESSED STEEL WITH

…" DIA.  ATTACHMENT BOLT,  WASHER & NUT.

PER EACH SINGLE GATE WITH BENT MIN.  

OR MALLEABLE FERROUS ALLOY.  ONE LATCH 

MIN. „" GALVANIZED PRESSED STEEL

ZINC RICH PAINT.

WELDED TO ROD & PAINTED WITH AN APPROVED

LOCK WASHER & NUT.  DROP ROD FORK IS TO BE

GUIDE INCLUDES …" x 3" CARRIAGE BOLT WITH

MIN. „" GALVANIZED PRESSED STEEL.  DROP ROD

‚"

LEAF HEIGHTS GREATER THAN 6'.

UP TO 6' IN HEIGHT AND 3 HINGES PER GATE 

NUTS PER HINGE.  USE 2 HINGES PER GATE LEAF 

…" DIA. x 3" CARRIAGE BOLTS,  LOCK WASHER & 

MIN. „" GALVANIZED PRESSED STEEL WITH

GROUNDING ROD

MINIMUM 8'x†"

12" MIN.

GATE

HINGE SIDE

GATE HINGE

RESIDENTAL 

LATCH

FORK 

GATE 

HINGE

GATE 

HEAVY 

FORK & GUIDE

DROP ROD

INDUSTRIAL 

SIDE

GATE 

TRANSMISSIONÍLINE

FENCE DIST. FROM
kV

0' - 100'

100' - 200'

0' - 100'

100' - 150'

50' - 100' 230

345

345

500

500

FENCE

ROD

ROD

GATE GROUNDING TABLE

TYPE

GATE

TYPE

GROUNDING

FENCE

FENCE

1A, 2, 3

1A, 2, 3

1A, 2, 3

TYPE

GATE

TYPE 1

TYPE 1A

TYPE 2

0

1

2

4' TO 6'

8' TO 12'

14' TO 16'

4' TO 6'

8' TO 12'

14' TO 16'

0

1

2

3' TO 7'

8' TO 16'

0

1

VERT.ÍSTAYS

NO. OF

3' TO 7'

8' TO 15'

0

1TYPE 3

16' TO 18' 2

WIDTH

GATE

GATE VERTICAL STAY TABLE

TYPE

GATE

TYPE 1A

TYPE 3

HEIGHT

GATE

0

1

4' TO 5'

6' TO 8'

4.33' 4

BRACES

NO.ÍOFÍHORIZ.

GATE HORIZONTAL BRACE TABLE

PROFILE

APPROACH

HIGHWAY R/W LINE

HIGHWAY R/W LINE

CONSTRUCTION

ENDÍOFÍAPPROACH

CONSTRUCTION

ENDÍOFÍAPPROACH

GATE LOCATION DETAIL

APPROACH PROFILE

CUT SECTION

FILL SECTION

CHAIN LINK FENCE GATE HARDWARE TABLE

GATE GROUNDING DETAILS

FENCE GROUNDING

EXAMPLE OF

ROD GROUNDING

EXAMPLE OF

1A GATES.

THE GATE OPENING. MODIFY THE TERMINAL BRACE ON THE HINGE SIDE OF TYPE 

CONSTRUCT MATCHING METAL OR WOOD TERMINAL BRACES ON BOTH SIDES OF 

FILL SLOPE.

INSTALL RIGHT-OF-WAY FENCE ALONG THE EDGE OF THE APPROACH CUT OR 

THE ENGINEER.  IF INSTALLED AT THE END OF THE APPROACH, ANGLE AND 

THE END OF THE APPROACH CONSTRUCTION OR AS OTHERWISE DIRECTED BY 

THE RIGHT-OF-WAY LINE.  WHEN D IS GREATER THAN 5', INSTALL GATES AT 

ON THE GATE LOCATION DETAIL, WHEN D IS 5' OR LESS, INSTALL GATES AT 

ALTERNATE GATE DESIGNS MAY BE USED WITH ENGINEER APPROVAL.

TYPE 1  GATES:

TYPE 1A GATES:

TYPE 2 GATES:

TYPE 3 GATES:

DRAWING NOT TO SCALE.

LARGER WOODEN STAYS AT THE GATE ENDS.

FENCE POST OR ROUND WOOD POST 2 •" TO 3" IN DIAMETER.  PLACE 

CONSTRUCT GATE ENDS AND VERTICAL STAYS FROM A SECTION OF METAL 

WHEN CLOSED.  FASTEN THE LOOPS TO THE ADJACENT LATCH/HINGE POST.

OR A SUITABLE CHAIN.  ADJUST THE LOOPS SO THAT THE GATE IS TAUT 

ATTACH WIRE LOOPS MADE WITH A DOUBLE WOVEN 9 GAUGE BARBLESS WIRE 

STAPLE THE STAYS AND END POSTS TO THE CONNECTING WIRES.

FOUNDATION.

METAL POST IS USED, SET THE POST IN AN 18" SQUARE OR ROUND 

DIAMETER, 7'-6" METAL TUBE OR A 8" DIAMETER, 8' WOOD POST.  IF THE 

USE A MODIFIED METAL OR WOOD POST ON THE HINGE SIDE.  USE A 4" 

ON A ƒ" DIAMETER OR LARGER ROD.

ENSURE THAT HINGES ON GATES WIDER THAN 10' HAVE LEVELING THREADS 

ENSURE THAT LATCHES ARE LOCKABLE.

0.095" WALL THICKNESS OR 1" DIAMETER GALVANIZED PIPE.

FABRICATE GATE FRAMES WITH 1.05" O.D. GALVANIZED STEEL TUBING WITH 

USE 12.5 GAUGE OR HEAVIER GALVANIZED WIRE MESH.

TO THE GATE.

TIGHTENER AND NON-TIGHTENING END OF THE TRUSS ROD MAY BE WELDED 

EQUIP GATE WITH AN ADJUSTABLE DIAGONAL TRUSS ROD.  THE TRUSS ROD 

USE GALVANIZED MALLEABLE STEEL HINGES AND LATCHES.

PAINT WELDS WITH ITD PAINT FORMULA NO. 2.

COMPATIBLE.

ENSURE THAT THE HARDWARE AND MATERIALS USED ARE UNIFORM AND 

CHAIN LINK FENCE HARDWARE MAY VARY SOMEWHAT FROM THAT SHOWN.  

PAINT WELDS WITH ITD PAINT FORMULA NO. 2.

NOTES

GATE

CABLE

CONNECTING 

FLEXIBLE 

CABLE

CONNECTING 

FLEXIBLE 

SIDE

HINGE 

HIGHWAY

SHOULDER

HIGHWAY

SHOULDER

1.

2.

3.

4.

6.

7.

8.

9.

11.

12.

A.

B.

C.

A.

B.

C.

D.

A.

B.

C.

D.

E.

F.

A.

B.

C.

DRAWING UNLESS OTHERWISE SHOWN.

CONSTRUCT GATES FROM THE MATERIALS SHOWN ON FENCES STANDARD 

OPENING, PROVIDE A DROP ROD TO SECURE THE GATES.

WHERE TWO TYPE 1A, TYPE 2, OR TYPE 3 GATES ARE USED IN A SINGLE 

THE GATE VERTICAL STAY TABLE AND THE GATE HORIZONTAL BRACE TABLE.

CONSTRUCT VERTICAL STAYS AND HORIZONTAL BRACES IN ACCORDANCE WITH 5.

10.

1A, 2, 3

1A, 2, 3

BE GROUNDED.

GROUNDED WITH A FLEXIBLE COPPER CABLE.  TYPE 1 GATES DO NOT NEED TO 

GROUNDING TABLE AND GATE GROUNDING DETAILS.  ENSURE THAT THE GATE IS 

GATE TO THE FENCE OR TO THE FENCE AND A GROUNDING ROD.  SEE THE GATE 

UNDER TRANSMISSION LINES.  GROUND BY CONNECTING THE HINGE SIDE OF THE 

GROUND GATES THAT ARE NEAR POWER TRANSMISSION LINES OR THAT PASS 

(SEE NOTE NO. 7)

D

D

EACH DIRECTION.

CLEAR THE GROUND NEAR THE GATE SO THAT THE GATE CAN SWING 90°IN 

EACH DIRECTION.

CLEAR THE GROUND NEAR THE GATE SO THAT THE GATE CAN SWING 90°IN 

90°IN EACH DIRECTION.

CLEAR THE GROUND NEAR THE GATE SO THAT THE GATE CAN SWING 

ORIGINAL SIGNED BY: TED MASON
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FENCE BRACES

TERMINAL BRACELINE BRACE CORNER BRACE

CONCRETE BLOCK

12" SQ. OR 12" DIA.

7'
-0

"
1
8
"

4'-0"

2
'-

6
"

 1
8
"

M
A

X

M
A

X

 
1
8
"

2•"ÍXÍ2•"ÍXÍ‚"ÍANGLE

2…"ÍO.D.ÍSTEELÍPIPEÍOR

2"ÍXÍ2"ÍXÍ‚"ÍANGLE

1†"ÍO.D.ÍSTEELÍPIPEÍOR

2"ÍXÍ2"ÍXÍ‚"ÍANGLE

1†"ÍO.D.ÍSTEELÍPIPEÍOR

4'
-0
"

M
A

X

7
'-

0
"

2
'-

6
"

12"12
"

18" 18
"

1
8
"

 
1
8
"

M
A

X

METAL BRACES

7'
-0

"2•"ÍXÍ2•"ÍXÍ‚"ÍANGLE

2…"ÍO.D.ÍSTEELÍPIPEÍOR

7'
-0

"

2•"ÍXÍ2•"ÍXÍ‚"ÍANGLE

2…"ÍO.D.ÍSTEELÍPIPEÍOR

2"ÍXÍ2"ÍXÍ‚"ÍANGLE

1†"ÍO.D.ÍSTEELÍPIPEÍOR

CONCRETE BLOCK

12"ÍSQ.ÍORÍ12"ÍDIA.

BLOCK

CONCRETE 

18"ÍDIA.

18"ÍSQ.ÍOR

WOOD BRACES

LINE BRACE CORNER BRACE

BRACE

4"ÍXÍ4" 

ƒ" DAP

NOTCH

BRACE

4"ÍXÍ4"

2
"

4
"

•ÍTYP.ÍSPACING

•ÍTYP.ÍSPACING

ƒ"DAP ƒ"DAP

4
"

NOTCH

TERMINAL BRACE

BRACE

4"ÍXÍ4" 

ƒ"DAP
ƒ"DAP

4
"

•ÍTYP.ÍSPACING

NOTCH

<33'

4

BRACE SPACING TABLE

3

1, 5, & 9
3
' 3
'

4
"

3
'

4
"

DOUBLE PANEL

SINGLE PANEL

DOUBLE LINE BRACEDOUBLE TERMINAL BRACE

CORNER BRACE

SEEÍBRACEÍSPACINGÍTABLE SEEÍBRACEÍSPACINGÍTABLE

FENCE CORNER DETAIL

TYPE

FENCE

<66' 

BRACES

BETWEEN

DISTANCE

330' TO 660'

NONE

SINGLE

NONE

SINGLE

BRACES

METAL

NONE

SINGLE

DOUBLE

NONE

SINGLE

DOUBLE

66' TO 660'

660' TO 990' 

33' TO 330'

WOOD DOUBLE BRACE PANELS

DOÍNOTÍEXCEEDÍ660'

DOÍNOTÍEXCEEDÍ330'

BRACES

WOOD

INTEGRATED INTO CHAIN LINK FENCE

SEE NOTE NO. 2

NOTCH

NO. 2

SEE NOTE

FENCE CORNER DETAIL

SEE NOTE NO. 2 &

EXTERIOR ANGLE

NOTES

1.

USE WOOD BRACES WHEN WOOD FENCE POSTS ARE USED.

USE METAL BRACES WHEN METAL FENCE POSTS ARE USED.  

2.

3.

DISTANCES BETWEEN BRACES.

SEE THE BRACE SPACING TABLE FOR THE MAXIMUM 

BRACE TABLE.

AND TERMINAL BRACES IN ACCORDANCE WITH THE FENCE 

FENCE CORNER ANGLE EXCEEDS 30°.  INSTALL DOUBLE LINE 

USE DOUBLE WOOD CORNER BRACES WHEN THE EXTERIOR 

REQUIRES STD. DWG. 610-1

CONCRETEÍBLOCK

18"ÍSQ.ÍORÍ18"ÍDIA.

ORIGINAL SIGNED BY: TED MASON
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x
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NOTES

NO.

SIZE

LENGTH

BAR

REQ'D

NO.

V-1 END WALLS 4 2'-8" 18

MARK LOCATION

SIDE WALLS (TIE BARS)

V-2

H-1

H-2

END WALLS

SIDE WALLS 4

4

4

6'-0"

9'-4"

23'-8"

11

6

12

@ 0.668 LB./FT.= 304 LB.

454 LIN. FT. NO.4 BARS 

REINFORCEMENT STEEL

BILL OF MATERIALS

8.2 C.Y.

304 LBS

4600 LBS

CONCRETE,  CLASS 30

METAL REINFORCEMENT

STRUCTURAL STEEL

24'-0"

22'-8"

11'-3" 11'-3"

8"

•"

6•"

8"

•"

6•"
1"

10'-3"

(6) SPACES AT 1'-8•"

10'-3"

(6) SPACES AT 1'-8•"

6•"6•"

9
'-

8
"

22'-8"

11'-3" 11'-3"

1"

1'-2" 1'-2"

2
'-

4
"

2
'-

4
"

1'-1"

8"

•"

8"

•"

3'-0"

1'-2" 1'-2"

10'-3"

(6) SPACES AT 1'-8•"
1'-1"

10'-3"

(6) SPACES AT 1'-8•"

6•" 6•"

4‚"

2•"

3
'-

0
"

9
"

6
"

M
I
N
.

9'-8"

7'-0"

(12) SPACES AT 7"

1'-0" 4" 1'-0"4"

•" •"

1'-6" 5'-1" 1'-7" 1'-6"

2
'-

ƒ
"

3
'-

0
"

"
4

-
1

1
1
'

8"

3
"

9'-8"

3
'-

0
"

6'-7" 3'-1"

2‚" 3
"

3
"

1
'-

6
"

B

…"x3"x7'-8" STEEL STRAP …"x3"x7'-8" STEEL STRAP

B

A A

…"x1•" BOLT

‚"
1"x1"x„" L

PLAN

SECTION B-B

PAD DETAIL TYPICAL WELD DETAIL

SECTION A-A
END VIEW

„" R

3"x3"x‰" TUBING

FINISH GRADE - TOP OF TUBING

PAD BONDED TO CONC

‚"x6"x7•" ELASTOMERIC

W8x24 x 7'-7"

ROADWAY PROFILE

SLOPE TO MATCH

ON BOTH SIDES

V-2 NO. 4 AT 2'

H
-
2

(2) 1"x1"X„" L 8' LONG

V-1

…"x8" GALV. ANCHOR BOLT

H-1

…"x8" GALV. ANCHOR BOLT

SEE NOTE NO. 7

6" PIPE CULVERT (SEE NOTE NO. 6)

V-1

FENCE AS CALLED FOR ON PLANS

TO EACH LEG OF A FRAME

RUN (3) STRANDS OF BARBED WIRE

‚"
TYP.

H-2, (6) EACH SIDE WALL

SEE "PAD DETAIL"

H-2

2‚"

H-2

H-2

TUBING

24 LBS

8" WF

BRG. PAD BONDED TO CONC.

‚"x6"x7•" ELASTOMERIC

TYPICAL W8x24 BEAM
BEAM WEB (TYP.)
OVERLAP FROM
•" (+/-) PAD

‚"

V-1 

H-1

 

V-2 BARS AT 2' (TYP.)

SLOPE ‚" PER 1'

3
'-

7
"

611-1_1212.dgn

11 12-12 RDL

CATTLE GUARD TYPE A

10 08-11 RSC

CONSTRUCTION.

THE STANDARD SPECIFICATIONS FOR HIGHWAY 

REQUIREMENTS OF SECTION 611 - CATTLE GUARDS OF 

1.  ENSURE THAT CATTLE GUARD MEETS THE 

SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

SECTION 627 - PAINTING OF THE STANDARD 

WITH PAINT SYSTEM D IN ACCORDANCE WITH 

BLASTED CLEAN TO AN SSPC SP-10 AND PAINTED 

2.  ENSURE THAT THE EXPOSED STEEL SURFACES ARE 

HARDNESS.

ELASTOMERIC BEARING PADS ARE 50 DUROMETER IN 

ARE DESIGNED FOR HS-25 LOADING.  ENSURE THAT THE 

3.  ENSURE THAT THE CATTLE GUARD AND SUPPORTS 

5.  GALVANIZE CATTLE GUARD HARDWARE FASTENERS.

6.  GRADE TO DRAIN.

ROADWAY SLOPE, CROWN, OR BOTH.

7.  PLACE THE CATTLE GUARD TO MATCH THE 

GUARDS.

IS REQUIRED FOR THE USE OF ALTERNATE CATTLE 

PRIOR APPROVAL, BY THE ENGINEER, OF SHOP DRAWINGS 

8.  ALTERNATE CATTLE GUARD DESIGNS MAY BE USED.  

9.  NOT TO SCALE.

(SEE NOTE NO. 3)

COMPACTED TO 95% DENSITY.

3" MINIMUM THICKNESS OVER HAND LEVELED SOIL 

4.  PLACE THE CATTLE GUARD ON BASE AGGREGATE,

ORIGINAL SIGNED BY: LOREN THOMAS

ORIGINAL SIGNED BY: TOM COLE
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1

2 10-05
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JANUARY, 2004

T
R

A
V

E
L

E
D
 

W
A

Y

E
D

G
E
 

O
F

T
R
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V

E
L

E
D
 

W
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RDL12-123

R
O
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4 12-15 RDL
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1 1

PAVEMENT MARKINGS

CATTLE GUARD

E
D

G
E
 

O
F
 

P
A

V
E

M
E

N
T

E
D

G
E
 

O
F
 

P
A

V
E

M
E

N
T

OPTION B SHOWN

CONCRETE BASE

OPTION A SHOWN

PLAN

ELEVATION

ISOMETRIC VIEW

MARKINGS DETAIL

NOTES

PAINT THE CATTLE GUARD WINGS YELLOW WITH ITD PAINT SYSTEM C.

FOLLOWING OPTIONS:

SECURE THE CATTLE GUARD WINGS TO PAVEMENT WITH ONE OF THE 

DRAWINGS NOT TO SCALE.

BEYOND WHERE THE CATTLE GUARD IS TO BE MARKED.

CATTLE GUARD AREA AND EXTEND PAVEMENT A MINIMUM OF FIVE FEET 

IF THE CATTLE GUARD IS CONSTRUCTED ON AN UNPAVED ROAD, PAVE THE 

1.

2.

3.

4.

5.

6.

7.

  ENSURE THAT THE BOLT HEAD IS FLUSH WITH THE BASE PLATE.

  INSERT †"x8" BOLTS INTO PRE-DRILLED HOLES IN THE PAVEMENT.

OPTION A:

  TIGHTEN TURNBUCKLE TO PRESS WING FEET TO ROADWAY PAVEMENT.

  BETWEEN THE WING CENTER MEMBER (B-2) AND THE BRACE POST.

  PLACE A …" TURNBUCKLE FASTENED WITH 10 GAUGE OR THICKER WIRE

OPTION B:

B-3 ANGLE BARS.

INTERSECTIONS OF THE WING B-1 AND 

WIRES FROM THE POST TO THE 

TIE A MINIMUM OF THREE BARBED 

MARK A MINIMUM OF EIGHT LINES.

USE WHITE WATERBORNE PAINT OR THERMOPLASTIC PAVEMENT MARKINGS. 

MARK THE CATTLE GUARD PRIOR TO ATTACHING THE CATTLE GUARD WINGS.  

MATERIALS TABLE

COMPONENT QUANTITY

POST 2

2BRACE

4

2

2

6

2

WING BASE PLATE

4

4BRACE BAND

2POST CAP

2BRACE END CAP

WING TOP PLATE

NUTS & BOLTS

2

B-1: WING SIDE LEGS

B-2: WING CENTER LEG

CROSS BARS

B-3: WING 

2…" DIA. x 8'-0"

SIZE

1†" DIA. x 10'-0"

1•"x1•"x‚"x68" ANGLE

1"x‚"x60" FLAT

16",Í31",Í&Í46"ÍLENGTHS

1•"x1•"x‚" ANGLE

3"x3"x‚"

SEE DETAIL

2…" DIA.

2…" DIA.

1†" DIA.

Š"x1‚" BOLT AND NUT

…"

POST CAP

END CAP

BRACE

B-2

B-1

B-1

POST

BRACE BANDS

BOLTS

NUTS & TURNBUCKLEÍ(OPTIONÍB)

BASEÍBOLTSÍ(OPTIONÍA) 6 †"x8"

3'
4
'

3
"

OPTION B

3
" 3
0
"
 

M
I
N
.

12"

18"

1
8
"

3'

POST

NO. 6

SEE NOTE 

BRACE

CATTLE GUARD WING

B-1Í&ÍB-2

B-2

B-1

(TYP.)

PLATE 

BASE 

B-3

POST

TOP PLATE

5'

TO TOP PLATE

WELD B-1 AND B-2 

CATTLE GUARD WING ELEVATION

 

‚"

TYP.

 

‚"

TYP.

45
°

3"

1Í
:Í
1‚

"

1
‚

"

1‚"

‹" HOLE

‚
"

PLAN

ELEVATION

PLATE DETAIL

WING TOP 

3"

3
"

ƒ" HOLE

‚" THICK

 TYP.

‚"

B-1 OR B-2

†"x8" BOLT

PLATE DETAIL

WING BASE 
OPTION A

MARKINGS 25 FEET FROM THE CATTLE GUARD MARKINGS.

MARKINGS, TERMINATE OR OBLITERATE THE LONGITUDINAL PAVEMENT 

IF THE CATTLE GUARD IS CONSTRUCTED ON A PAVED ROAD WITH PAVEMENT 

5 05-16 RDL
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ORIGINAL SIGNED BY: KEVIN SABLAN

5
"

4
"

4
"

G
A

P
L
I
N

E
L
I
N

E

8
'-
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"

TRAVELED WAY

1 
: 
1
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HOLE SLOT (TYP.)
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13'-6•"
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RWM04a (MODIFIED)

FRONT
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PLATE DETAIL
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4
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COMPONENT DESCRIPTION
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1
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PWE--

†" FLAT WASHER FWC16a

FBX16a

FBX16a†" X 2" HEX HEAD BOLT & NUT

4-SPACE W-BEAM GUARDRAIL (W-BEAM)

GALVANIZED STEEL PLATE

RWM04a

PWE--

W-BEAM BLOCKOUT
POLYETHYLENE

PDB01b OR

-

†" X 5" HEX HEAD BOLT & NUT

FBB03

96" WIDE-FLANGE GUARDRAIL POSTS

48" WIDE-FLANGE GUARDRAIL POSTS

BURIED-IN-BACKSLOPE TERMINAL HARDWARE COMPONENTS TABLE

8
RECESSED NUT

†" GUARDRAIL SPLICE BOLT AND

†" GUARDRAILÍBOLTÍANDÍRECESSEDÍNUT

FBB01

4 PWE0172" WIDE-FLANGE GUARDRAIL POSTS

3
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1 03-20 PBH

SECTION J-J

3
"

AND NUT. (TYP.)

WITH FOUR FBX16aÍxÍ2" BOLT 

OR RUBRAIL, PLATE, AND POST 

CONNECT RUBRAIL AND PLATE 

DRILL ƒ"É HOLES IN RUBRAIL.  

BOLTS AND NUTS. (TYP.)

WITH FOUR FBX16aÍxÍ2" 

CONNECT PLATE AND POST 

DRILL ƒ"É HOLES IN POST. 

1

2

7
NUT. (TYP.)

FOUR BX16aÍxÍ2" BOLT AND 

PLATE, AND POST WITH 

AND PLATE OR W-BEAM,

W-BEAM.  CONNECT W-BEAM 

DRILL  3/4"É HOLES IN 

PWE01 (72") OR PWE-- (96")

7.

8.

9.

6.

5.

1.

NOTES

4.

2:1 BACKSLOPE - 75' OR MORE TO HAZARD

3.

1:1 OR STEEPER BACKSLOPE - ANCHOR AS SOON AS PRACTICAL

CALCULATED BY FORMULA

2.5:1 OR FLATTER BACKSLOPE - PROVIDE LENGTH OF NEED 

A.

B.

C.

A.

INSTALL THE GUARDRAIL TERMINAL AT THE FOLLOWING HEIGHTS:

B.

BACKSLOPE CONDITIONS:

LENGTH OF NEED POINT AND THE HAZARD FOR THE FOLLOWING 

HAZARD.  PROVIDE THE FOLLOWING TERMINAL LENGTHS BETWEEN THE 

THE HAZARD MAY BE THE SLOPE EMBANKMENT OR OTHER ROADSIDE 

APPLICABLE) BETWEEN POSTS.

SPACE POSTS 6'-3".  SPLICE W-BEAM AND RUBRAIL SECTIONS (WHEN 

THE ROADWAY (OR DITCH) ELEVATION.

12" DEEP WHILE KEEPING THE TOP OF THE W-BEAM RAIL PARALLEL TO 

THE FLARE RATES SHOWN CAN BE FLATTENED IF POST 1 CAN BE BURIED 

GUARDRAIL IS BURIED 12" DEEP AT POST 1. 

PARALLEL WITH THE DITCH BOTTOM AND ENSURE THAT THE 

POST 9. FOR POSTS 8 THROUGH 1, INSTALL THE GUARDRAIL 

BENEATH THE GUARDRAIL UNTIL CROSSING THE DITCH BOTTOM AT 

THAT THE TOP OF GUARDRAIL IS 31" ABOVE THE SURFACE DIRECTLY 

10:1 OR FLATTER DITCH FORESLOPE DESIGN (SHEET 2) - ENSURE 

EMBEDDED IN SOIL.

IN ACCORDANCE WITH NOTE NO. 5 AND AT LEAST 40" OF THE POST IS 

POSTS 3 THROUGH 8 CAN BE SHORTENED IF THE GUARDRAIL HEIGHT IS 

DRAWING NOT TO SCALE.
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UNDER EACH BOLT 

FWC22b WASHER 

AND FPB07 WITH 1 

THROUGH BARRIER 

BOLTS AND NUTS 

MIN. 5 FBX22b HEX 14

FBB04 18" 4"

6 7

LOW SPEED

GUARDRAIL TRANSITION

BEAM TRANSITION SECTION

ASYMMETRICAL W-THRIE 

3
…

"

30"

ORIGINAL SIGNED BY: KEVIN SABLAN

 †
"

“" L

T

Š"

4
5
°

1Š"

1
„

"

†" 

•
"

†-11ÍTHREADÍPITCH

OPTIONAL

CLIPPED HEAD 

FBB03

FBB01, FBB03, FBB04

10" 4"

13683

R
Y

A

N
 D. LANCA

S

T
E

R

1 08-18 RDL

M
A

R
C

H
 

10
, 2

0
2

0

D
A

T
E
 

O
R
IG

IN
A

L
 

S
IG

N
E

D
:

R
Y

A
N
 

D
. L

A
N

C
A

S
T

E
R

O
R
IG

IN
A

L
 

S
IG

N
E

D
 

B
Y
:

(SEE NOTE NO. 8)

(SEE NOTE NO. 8)

31" W-BEAM GUARDRAIL

31" W-BEAM GUARDRAIL

20"8"

2 02-20 RDL



7
"

STRUCTURALÍSHAPE

W6x9 OR W6x8.5 

2‚"

ƒ"

WIDE-FLANGE

7
"

6"

8
"

TIMBER

GUARDRAIL POSTS

Ž"É HOLES

ƒ"É OR

PWE01 PDE02

 
7

†
"

7
2
"

7
2
"

 
7

†
"

Ž"É HOLE

ƒ"É OR 
3"

6"

8
"

1ƒ"

PDB02bPDB02a

4•"

ƒ"

7
"

7
"

8
" …

"

THRIE-BEAM TIMBER BLOCKOUTS

 
7

†
"

7
"

 
7

†
"

7
"

2
1
ƒ

"

HOLES

ƒ"

HOLES

ƒ"

TRANSPORTATION
IDAHO

O

ATIO
EP

T
R

A

N

R

D

E
M

T
A

N
S

P
R

T
N

T

**

SHEET OF

STANDARD DRAWING NO.

Boise, Idaho

3311 West State

Headquarters

AT: ITD,

ORIGINAL STORED

STANDARD DRAWING

2 2

612-10

DESIGN/TRAFFIC SERVICES ENGINEER

IDAHO

DEPARTMENT
PRINTS ONLY

ARE FOR 11" X 17"

SCALES SHOWN

DRAWING DATE:

NO. DATE BY

REVISIONS
NO. DATE BY NO. DATE BY

CADD FILE NAME:

BOISE IDAHO

612-10_0420.dgn

JUNE, 2017

QTY.COMPONENT DESCRIPTION
NO.

ITEM

11

2

6

RTM04b

1

4-SPACE THRIE-BEAM GUARDRAIL

THRIE-BEAM TERMINAL CONNECTOR

1

RTE01b

3 1
TRANSITION SECTION

ASYMMETRICAL W-THRIE BEAM
RWT01b

W-BEAM BLOCKOUT7 2
POLYETHYLENE

PDB01b OR

THRIE-BEAM BLOCKOUT

POST

WIDE-FLANGE

POST

TIMBER

RTM04b

RTE01b

RWT01b

POLYETHYLENE

PDB02b OR
PDB02a

PDB01a

FBB03 FBB04

FBB01 FBB018

RECESSED NUT

†" GUARDRAIL BOLT AND

LOW SPEED GUARDRAIL TRANSITION HARDWARE COMPONENTS TABLE

†" PLAIN ROUND WASHER

16D GALVANIZED NAIL

FWC16a

-

FWC16a

N/A

4 72" WIDE-FLANGE GUARDRAIL POST 3 PWE01

5 3 PDE02

-

-72" TIMBER GUARDRAIL POST

9

11

15

10 5 FBX22bFBX22b

3

32

6

13 12 FWR03 FWR03RECTANGULARÍGUARDRAILÍPLATEÍWASHER

 

MIN.

MIN.
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1
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"
˜

"
 

˜
"

 

1" 1" 1"0.2"

FWR03

PLATE WASHER

RECTANGULARÍGUARDRAIL

‡"ÍXÍ15" STRUCTURAL HEX BOLTÍ&ÍNUT

DRAWING NOT TO SCALE.

2.

1.

10.

3.

4.

NAIL TIMBER BLOCKOUTS TO TIMBER POSTS TO RESTRICT BLOCK ROTATION.

12.

5.

NOTES

USE THE SAME POST MATERIAL AS IN THE ADJOINING 31" W-BEAM GUARDRAIL.

WIDE-FLANGE OR TIMBER POSTS MAY BE USED UNLESS OTHERWISE INDICATED.  

TIMBER BLOCKOUTS WITH TIMBER POSTS.

USE TIMBER OR POLYETHYLENE BLOCKOUTS WITH WIDE-FLANGE POSTS.  USE 

DELINEATE THE TRANSITION.  SEE THE DELINEATOR STANDARD DRAWING.

6.

7.

8.

9.

11.

POST

THRIE-BEAM 

HOLE FOR 

ƒ"É OR Ž"É 

POST

THRIE-BEAM 

HOLE FOR 

ƒ"É OR Ž"É 

1
4
"

3"

6"

8
"

1ƒ"

PDB01bPDB01a

W-BEAM TIMBER BLOCKOUTS

4•"
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7
"

7
"

8
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"

HOLE

ƒ"

HOLE

ƒ"

GUARDRAIL TRANSITION STANDARD DRAWING.

VERTICAL PLANE IS OPTIONAL.  SEE THE DETAIL ON THE HIGH SPEED 

A CONNECTOR PLATE TO KEEP THE THRIE-BEAM TERMINAL CONNECTOR IN A 

TERMINAL CONNECTOR.

AT THE SPLICE BETWEEN THE THRIE-BEAM GUARDRAIL AND THRIE-BEAM 

INSTALL RECTANGULAR GUARDRAIL PLATE WASHERS UNDER GUARDRAIL NUTS 

THE ADJACENT TRAFFIC.

OVERLAP SPLICES SO THAT THE EXPOSED W-BEAM EDGE IS DOWNSTREAM OF 

ADJACENT TRAFFIC.

BOLT (FBB03) ON THE UPSTREAM SIDE OF THE POST IN RELATION TO THE 

WHEN WIDE-FLANGE POSTS ARE USED AND WHEN PRACTICAL, INSTALL THE 

SHOWN ON THE PLANS.

WHERE THE GUIDE AND PLANS CONFLICT, PROVIDE HARDWARE COMPONENTS AS 

PUBLICATION "A GUIDE TO STANDARDIZED HIGHWAY BARRIER HARDWARE."  

PROVIDE BARRIER HARDWARE AS SHOWN AND AS SPECIFIED IN THE 

AND RECESSED NUT

†" GUARDRAIL SPLICE BOLT

4 5

6
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12 13
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(TYP.)
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CONNECTOR PLATE

THRIE-BEAM TERMINAL 

FPB07

14 1 FPB07 FPB07THRIE-BEAMÍTERMINALÍCONNECTORÍPLATE

14

6
‰

"
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‰
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LOW SPEED

GUARDRAIL TRANSITION
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FPB--, ASTM A36, SEE NOTE NO. 8

1017

CONNECTOR

TERMINAL 

THRIE-BEAM 1

CONNECTOR BOLT DETAIL

1614

HEAD AND NUT.

UNDER EACH BOLT 

FWC22b WASHER 

AND FPB07 WITH 1 

THROUGH BARRIER 

BOLTS AND NUTS 

MIN. 5 FBX22b HEX PLATE WASHER

GUARDRAIL 

RECTANGULAR 

NUT WITH 

AND RECESSED 

SPLICE BOLT 

†" GUARDRAIL 

1

1017
4 OR 5

5 SHOWN

10

3

9
6 OR

7 SHOWN

7

8

2

31" W-BEAM GUARDRAIL

HIGH SPEED

GUARDRAIL TRANSITION

612-11

2 3
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2…" 4"

78° 69°
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CONNECTOR PLATE STIFFENER DETAIL

SEE NOTE NO. 8

STIFFENER DIMENSION TABLE

19

21 OR11

AND12OR11

15AND

QTY.COMPONENT DESCRIPTION
NO.

ITEM

11

2

THRIE-BEAM TERMINAL CONNECTOR

2

RTE01b

3 1
TRANSITION SECTION

ASYMMETRICAL W-THRIE BEAM
RWT01b

W-BEAM BLOCKOUT9 2
POLYETHYLENE

PDB01b OR

POST

WIDE-FLANGE

POST

TIMBER

RTE01b

RWT01b

PDB01a

FBB01 FBB0110

6 72" WIDE-FLANGE GUARDRAIL POST 2 PWE01

7 2 PDE02

-

-72" TIMBER GUARDRAIL POST

32

HIGH SPEED GUARDRAIL TRANSITION HARDWARE COMPONENTS TABLE

RTM08aÍORÍb RTM08aÍORÍb

4 84" WIDE-FLANGE GUARDRAIL POST 7 PWE--

5 84" TIMBER GUARDRAIL POST 7 - PDE--

-

8 7

8-SPACEÍNESTEDÍTHRIE-BEAMÍGUARDRAIL

†" PLAIN ROUND WASHER

16D GALVANIZED NAIL

FWC16a

-

FWC16a

N/A

15

20

5 FBX22bFBX22b

16

4

17 12 FWR03 FWR03RECTANGULARÍGUARDRAILÍPLATEÍWASHER

‡"ÍXÍ15" STRUCTURAL HEX BOLTÍ&ÍNUT

21 1 N/ACURB N/A

19 1 FPB-- FPB--

11 16 FBB03 -

12 16 - FBB04

13 14 FBX16b†"ÍXÍ1•" STRUCTURAL HEX BOLTÍ&ÍNUT -

14

AND RECESSED NUT

†" X 1‚" GUARDRAIL SPLICE BOLT

RECESSED NUT

†" X 10" GUARDRAIL BOLT AND

RECESSED NUT

†" X 18" GUARDRAIL BOLT AND

16 10 FWC22b FWC22b‡" HARDENED ROUND WASHER

14
20

 REQUIRES STANDARD DRAWING 615-1

NOT USED

PDB--
POLYETHYLENE

PDB-- OR

NJ SHAPE

F-SHAPE /

MODIFIED THRIE-BEAM BLOCKOUT

TRANSITION CONNECTOR PLATE

CONCRETE BARRIER TO THRIE-BEAM

TRANSITION CONNECTOR PLATE

CONCRETE BARRIER TO THRIE-BEAM

CONNECTOR PLATE

THRIE-BEAM TRANSITION 

18
PLATE

THRIE-BEAMÍTRANSITIONÍCONNECTOR
1 FPB07 FPB07
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PLATE WASHER

RECTANGULARÍGUARDRAIL

DRAWING NOT TO SCALE.

13.

14.

5.

POST

THRIE-BEAM 

HOLE FOR 

ƒ"É OR Ž"É 
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1ƒ"

PDB01bPDB01a

W-BEAM TIMBER BLOCKOUTS

4•"

ƒ"

7
"

7
"

8
" …

"

HOLE

ƒ"

HOLE

ƒ"

TERMINAL CONNECTOR.

AT THE SPLICE BETWEEN THE THRIE-BEAM GUARDRAIL AND THRIE-BEAM 

INSTALL RECTANGULAR GUARDRAIL PLATE WASHERS UNDER GUARDRAIL NUTS 

ADJACENT TRAFFIC.

BOLTS (FBB02) ON THE UPSTREAM SIDE OF THE POST IN RELATION TO THE 

WHEN WIDE-FLANGE POSTS ARE USED AND WHEN PRACTICAL, INSTALL THE 

6 7

9

17

STRUCTURALÍSHAPE

W6x9 OR W6x8.5 

2‚"

ƒ"

WIDE-FLANGE
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PDE--, PDE02

5

WELD COMPONENTS WITH E60 ROD.

USE ASTM A36 STEEL.

GALVANIZE CONNECTOR PLATES AFTER PUNCHING AND ASSEMBLY.

A.

B.

C.

D.

E.

F.

G.

NOTES

1.

2.

3.

4.

USE THE SAME POST MATERIAL AS IN THE ADJOINING 31" W-BEAM GUARDRAIL.

WIDE-FLANGE OR TIMBER POSTS MAY BE USED UNLESS OTHERWISE INDICATED.  

SHOWN ON THE PLANS.

WHERE THE GUIDE AND PLANS CONFLICT, PROVIDE HARDWARE COMPONENTS AS 

PUBLICATION "A GUIDE TO STANDARDIZED HIGHWAY BARRIER HARDWARE."  

PROVIDE BARRIER HARDWARE AS SHOWN AND AS SPECIFIED IN THE 

6.

8.

11.

12.

STEEL FOR STIFFENERS S1 THROUGH S10.

USE ‰" THICK STEEL FOR FLAT PLATES P1 AND P2.  USE ‚" THICK 

FILLET WELD BY 1" LONG SPACED AT 2" ON INTERNAL SIDES.

PLATES WITH ‰" CONTINUOUS BACK WELD ON EXTERNAL SIDES AND ‰" 

WELD STIFFENERS LOCATED ON THE OUTSIDE EDGES OF THE COVER 

‰" FILLET WELD BY 1" LONG SPACED AT 2" ON INTERNAL SIDES.

WELD STIFFENERS LOCATED ON THE INSIDE OF THE COVER PLATES WITH 

‰" CONTINUOUS BACK WELD ON BOTH SIDES.

WELD RECTANGULAR AND TRIANGULAR COVER PLATES TOGETHER WITH A 

HIGH SPEED

GUARDRAIL TRANSITION

612-11

3 3

GALVANIZE THE THRIE-BEAM TERMINAL CONNECTOR PLATE.

10.
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CONNECTOR PLATE:

THE FOLLOWING APPLY TO THE CONCRETE BARRIER TO THRIE-BEAM TERMINAL 

 

MIN.
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DESIGNATOR A B

FWC16a

FWC22b

WASHER DIMENSION TABLE

C

0.090"

0.136"

A

MAX.

B

C

FWC16a, FWC22b

0.649" 1.780"

0.938" 1.780"

15 ROUND WASHERS

SEE NOTE NO. 12

FWR03

GUARDRAIL TRANSITION AND A GUARDRAIL TERMINAL OR ANCHOR.

PROVIDE A MINIMUM OF 12'-6" OF 31" W-BEAM GUARDRAIL BETWEEN THE 

 REQUIRES STANDARD DRAWING 615-1

7.

A. BRIDGE RAIL OR PARAPET: SEE BRIDGE PLANS.

B.

C. PRECAST CONCRETE BARRIER:

I.

II.

III.

THE FOLLOWING APPLY TO VARYING BARRIER CONNECTIONS:

3"
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1ƒ"

PDB--PDB--
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ƒ" É

6"

TIMBER BLOCKOUTS

MODIFIEDÍTHRIE-BEAM8

TEST LEVEL 3 TRANSITION.

BARRIER.  THE GUARDRAIL TRANSITION SHOWN IS CONSIDERED TO BE A MASH 

PARAPET, CAST-IN-PLACE CONCRETE BARRIER, OR PRECAST CONCRETE 

MPH OR HIGHER AND WHERE 31" W-BEAM GUARDRAIL JOINS A BRIDGE RAIL OR 

USE THE TRANSITION ON HIGHWAYS WHERE THE POSTED SPEED LIMIT IS 45 

BLOCKOUTS TO TIMBER POSTS TO RESTRICT BLOCK ROTATION.

AS IN THE ADJOINING 31" W-BEAM GUARDRAIL.  NAIL W-BEAM TIMBER 

TIMBER BLOCKOUTS WITH TIMBER POSTS.  USE THE SAME BLOCKOUT MATERIAL 

USE TIMBER OR POLYETHYLENE BLOCKOUTS WITH WIDE-FLANGE POSTS.  USE 

ADJACENT TRAFFIC.

OVERLAP SPLICES SO THE EXPOSED W-BEAM EDGE IS DOWNSTREAM OF THE 

SECTIONS.

USE ANCHOR PINS TO PIN DOWN THE FIRST THREE BARRIER 

9.

STANDARD DRAWING FOR DELINEATOR SPACING.

DELINEATE THE TRANSITION WITH TYPE 9 DELINEATORS.  SEE THE DELINEATOR 
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POST

THRIE-BEAM 
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ƒ"É OR Ž"É 

THE CURB CAN BE CAST-IN-PLACE OR PRECAST.

CONSTRUCT CURB TYPE 5 BENEATH THE THRIE-BEAM SECTION AS SHOWN.  

CONNECTOR PLATE.

USE THE CONCRETE BARRIER TO THRIE-BEAM TRANSITION 

THRIE-BEAM TRANSITION CONNECTOR PLATE.

CAST-IN-PLACE CONCRETE BARRIER: USE THE CONCRETE BARRIER TO 

TRANSITION.

EXTENDS BEYOND THE FACE OF THE CURB BENEATH THE 

CHAMFER THE THE FIRST 43• INCHES OF THE BARRIER THAT 
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V-1 BAR

2
"
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H-1 BAR
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V-1

18"

ƒ" CHAMFER
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(SEE STEEL LOOP BAR 

BARRIER CONNECTION
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3
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A
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2
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1
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45
°

ASTM A706 GRADE 60

#8 DEFORMED REBAR 

TAPER END
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CONNECTING PIN DETAIL

ANCHOR PIN DETAIL
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ƒ" ASTM A36
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SEE SLOT DETAIL

TERMINAL TYPE B
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5' 2' 5' 2' 6'

20'

8"8"

3•" DETAIL

LOOP BAR 

SEE END 

20'

(TYP.)

V-2 & V-3

SECTION B-B

V-2

V-3

H-3

H-4

H-3

H-2

SECTION C-C

THE STAKE HOLE

H-3 BAR AROUND 

BEND THE MIDDLE 

18'

18"

5.

6. DRAWING NOT TO SCALE.

PIN CONNECT THE TERMINALS TO CONCRETE BARRIERS.4.

3.

2.

1.

NOTES

1
0
"

BARRIER TERMINALS

PRECAST CONCRETE

7 SPACES AT 18" CENTERS

7
"

2
2
"

3
"

3
2
"

24"

 9•"2…"

1
•

"

ƒ"ÍCHAMFER

4‡"

SEE KEY DETAIL

10"R

TERMINAL TYPE B REINFORCING STEEL TABLE

ON SHEET 1

ALSO SEE END VIEW

2"

DETAIL AND NOTE NO. 5)

(SEE ANCHOR PIN 

HOLE FOR ANCHOR PIN

EXTERIOR OF THE TERMINAL SURFACE.

THE ANCHOR PIN DOES NOT PROTRUDE BEYOND THE 

ANCHOR PIN THE TERMINALS AT THE TAPERED END.  ENSURE 

CUSHION.

PRECLUDE USING A GUARDRAIL TERMINAL OR CRASH 

CONSTRAINTS OR THE OTHER ROADSIDE FEATURES THAT 

AND THE AVAILABLE SPACE IS LIMITED BY RIGHT-OF-WAY 

CLEAR-ZONE WHEN TRAFFIC SPEEDS ARE 40 MPH OR LESS 

THE TYPE B TERMINAL MAY BE USED WITHIN THE 

OPPOSING DIRECTION.

OUTSIDE OF THE CLEAR-ZONE OF TRAVEL LANES IN THE 

END OF PRECAST CONCRETE BARRIER IF THE TERMINAL IS 

THE TYPE A TERMINAL MAY BE USED ON THE TRAILING 

REINFORCING STEEL.

ƒ".  PROVIDE 2" MINIMUM CONCRETE COVER OVER

CLASS 50AF CONCRETE.  CHAMFER TOP, BOTTOM, AND ENDS

STRENGTH CONCRETE.  PRECAST TYPE B TERMINAL WITH

PRECAST TYPE A TERMINAL WITH CLASS 30AF OR HIGHER 
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27"

H-1

V-1

LOCATION SKETCHMARK
SIZE

BAR

OF BARS

NUMBER

8

10

BARS.

TIED INSIDE V-1

HORIZONTAL BAR.

NO. 4

NO. 4

1
6
"

7
"

 

A

A

B

B

12" 31•"

C

C

ELEVATION

H-1

17‡"  7‡" 4‚"5 SPACES AT 18"

2"

17‡" 7‡"4‚"

12"31•" 2"

12'-6"

V-1

(TYP.)

H-1

SECTION B-B

 DETAIL

SEE KEY

ƒ"ÍCHAMFER

10"R

24"

PLAN

H-1

9
•

"
 

 
7
‚

"
 

1
5
"

32"

2"É

(TYP.)

V-1

12'-6"

39‚"

39‚"

33ƒ"

2" RADIUS
3
•

"

ƒ" ASTM A36

ELEVATION

PLAN VIEW

END LOOP BAR DETAIL

2
9
"

‚"

1x8 UNC

„" MIN. THICKNESS

ASTM A572 WASHER

2" DIA. CIRCULAR

1" DIA. ASTM A449

1
"

TAPER END

CONNECTING PIN DETAIL

45
°

VERTICAL BAR.

11'-10"

V-1

 6
"

9
"

9
"

31•" 31•"

SLOT DETAIL

5•"

1
•

"22.5°

KEY DETAIL

 
1
0
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"

1
4

‡
"

3
•

"

13‚"

6
‚

"

6'-9" TOTAL BAR LENGTH

3"É (TYP.)

4. DRAWING NOT TO SCALE.

3.

1.

2.

NOTES

CONCRETE BARRIERS.

PIN CONNECT THE TRANSITION TO THE ADJACENT PRECAST 

SHAPE TRANSITION

F-SHAPE TO NEW JERSEY

2"

1Œ"

2
"

6
"

SECTION A-A

2•"

1‚"

3
2
"

10"R

1
0
"

24"
DETAIL

SEE KEY 

 9•"

SECTION C-C
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10"R
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"

4
ƒ

"
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"

2
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"
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 DETAIL

SEE KEY

1‚"
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 6"
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"

5
"

2"

7"

3
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"
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"

6
ƒ

"
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•

"
 

6
ƒ

"

F-SHAPE NEW JERSEY SHAPE

REINFORCING STEEL.

AND ENDS ƒ".  PROVIDE 2" MINIMUM CONCRETE COVER OVER 

PRECAST WITH CLASS 50 AF CONCRETE.  CHAMFER TOP, BOTTOM, 

SEE SLOT DETAIL

REINFORCING STEEL TABLE
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V-2

7
‚

"

6
"

45
°

LEAVE THE PVC SLEEVE IN PLACE.

SLEEVE MAY BE USED TO FORM THE LIFTING HOLE. IF USED, 

JERSEY SHAPE PRECAST CONCRETE BARRIER.  A 2" WHITE PVC 

CONNECT F-SHAPE PRECAST CONCRETE BARRIER TO NEW 

USE THE F-SHAPE TO NEW JERSEY SHAPE TRANSITION TO 
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QTY.COMPONENT DESCRIPTION
NO.

ITEM

21

2

9

THRIE-BEAM TERMINAL CONNECTOR

2

RTE01b

3 1

10

11

6

7

4

5

-

8" x 8" x 1•" WOOD SPACER BLOCK

1 -

1 -

1 -

4 -

10 FBX22b

FWC22b10

24 FWR03RECTANGULARÍGUARDRAILÍPLATEÍWASHER

‡" HARDENED ROUND WASHER

‡" x Í16" STRUCTURAL HEX BOLTÍ&ÍNUT

8 24 FBB01

TF-13 NAME

TRANSITION

F-SHAPE TO SINGLE SLOPE

HARDWARE COMPONENTS TABLE

F-SHAPE TO SINGLE SLOPE TRANSITION 

4
2
"

3
2
"

3
1
"

BARRIER

CONCRETE

PRECAST

F-SHAPE

BARRIER

CONCRETE

PRECAST

F-SHAPE

3
2
"

3
1
"4
2
"

8'-6•"

16'-4"

3
1
"

3
2
"

3
1
"4
2
"

SECTION A-A

A

A

A

A

TRANSITION CAP

FIELD SIDE STRAP

RTM02b

11 2

3

3

4

5

7

7

7

7

3

24

PARAPET

SLOPE 

SINGLE 

6

118

109

9 10 109

ELEVATION
(TRAFFIC SIDE)

ELEVATION
(FIELD SIDE)

SIDE ONLY

TRAFFIC THIS

BARRIER

CONCRETE 

PRECAST 

F-SHAPE 

8"

4
"

8
"

4"

•"É

BLOCK DETAIL

WOOD SPACER

SINGLE SLOPE HERE

ALIGN F-SHAPE AND 

1•"

2
4
"

1
7
"

PARAPET

BRIDGE

SINGLE SLOPE

PARAPET

BRIDGE

SINGLE SLOPE

2 1

9 10

9 10

3CONCRETE BARRIER

F-SHAPE PRECAST 

5 6
7

7

910 1

2-SPACEÍNESTEDÍTHRIE-BEAMÍGUARDRAIL

PLAN

4
4

(TRAFFIC SIDE)

(FIELD SIDE)

AND RECESSED NUT

†" GUARDRAIL SPLICE BOLT

5

•" x 6•" ANCHOR BOLT (NOT SHOWN)

STRUCTURAL HEX BOLT AND NUT9

 •"
 ‡
"

4
5
°

4"

MIN.

GUARDRAIL BOLT AND RECESSED NUT

1‚"

1"

 •"

ˆ"

 †
"

“"

Š"

4
5
°

1Š"

1
„

"

†" 

•
"

†-11ÍTHREADÍPITCH

OPTIONAL

CLIPPED HEAD 

8

HEAVY HEX NUT

†-11 MODIFIED 
1‚"

FBB01

16"

1­" 1­"

FBX22b

 

MIN.

MIN.

‡" WASHER

FWC22b

•"

1œ"

0.136"

3"

1
ƒ

"

 
•

"
˜

"
 

˜
"

 

1" 1" 1"0.2"

PLATE WASHER

RECTANGULARÍGUARDRAIL11

A

A

FWR03, SEE NOTE NO. 7

ROUND WASHER

HARDENED
10

(NOT SHOWN)

†" x 4" CARRIAGE BOLT AND NUT
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ORIGINAL SIGNED BY: KEVIN SABLAN TRANSITION

F-SHAPE TO SINGLE SLOPE

TERMINAL CONNECTOR

THRIE-BEAM 

RTE01b (10 GAUGE)

1
0
"

 
7

†
"

 

1"x2" SLOTTED HOLES (TYP.)

1"É HOLES (TYP.)

2
0
"

1

30"
6
"

6"

9" 9"9•"9"9"9"

6"

48"

48"

ƒ"É

•"

11•"

1
•

"
1
•

"
4
"

2"

ƒ"É

2
"

2
"

2"

4
"

TRANSITION CAP DETAIL

PLAN

ELEVATION

R
I
B
 

1

R
I
B
 

2

R
I
B
 

3

R
I
B
 

4

R
I
B
 

5

9•"

10…"

1
0
"

1
4
"

END VIEW

 
5‹"

1
4
"

9•" 9•"

7"

9•" 9•"

8
"

9•"

9
‡

"

 

 5•"

7Ž"

 6‚"

4ƒ"

2
…

"

4
‚

"

 
6
‚

"

RIB 1 RIB 2 RIB 3 RIB 4 RIB 5

SEE NOTE NO. 6

RIB DETAIL

16'-4"

8'-6•"2
‰

"

 
5
‡

"

8
"

2‰"

10‰"

2‰"

10‰"

 

2
‰

"

5
‡

"

•"É1"É 1"É

2"

BOLT SLOT (TYP.)

ž"x1„" SPLICE

13'-6"

2
0
"

6'-3" 6'-3"6"

8•"

 
6

‰
"

6
‰

"
 

 
7

†
"

2-SPACE THRIE-BEAM GUARDRAIL

RTM02b

2

FIELD SIDE STRAP DETAIL4

NO. 6

NOTE 

SEE 

1
0
"  

7
†

" 7
†

"
 

6
‰

"
 

6
‰

"

3"8•"8•"8"2"

50
°

7"

3„"

3
…

"

3‚"

NOTES

1.

SINGLE SLOPE TRANSITION SHOWN IS A MASH TEST LEVEL 3 ÍSYSTEM.

BARRIER TO 42" SINGLE SLOPE BRIDGE PARAPET.  THE F-SHAPE TO 

USE THE TRANSITION TO CONNECT F-SHAPE PRECAST CONCRETE 

2.

3.

5.

FABRICATED PARTS AFTER ASSEMBLY.

FABRICATE THE FIELD SIDE STRAP WITH ‚" THICK STEE.  GALVANIZE 

A36 STEEL.  FABRICATE THE TRANSITION CAP WITH „" THICK STEEL.  

FABRICATE THE TRANSITION CAP AND FIELD SIDE STRAP FROM ASTM 

STANDARD DRAWING.

ASPHALT OR CONCRETE.  SEE THE PRECAST CONCRETE BARRIER 

THE PAVEMENT BENEATH THE PRECAST CONCRETE BARRIER CAN BE 

ANCHOR PIN THE LAST THREE F-SHAPE PRECAST CONCRETE BARRIER.  

6.

4.

TWO.

SINGLE BENT PLATE (BEND RADII ‚" MAX.), OR A COMBINATION OF THE 

FROM SEPARATE PLATES AND WELDED TOGETHER AT THE JOINTS, A 

THE TOP AND SIDES OF THE TRANSITION CAP MAY BE MANUFACTURED 

THE PRECAST CONCRETE BARRIER.

AND ALIGN THE BARRIER FACES AT THE TOP TRAFFIC SIDE CORNER OF 

CONCRETE BARRIER UP AGAINST THE SINGLE SLOPE BRIDGE PARAPET 

CLOSEST TO THE SINGLE SLOPE BRIDGE PARAPET.  BUTT THE PRECAST 

CUT THE END LOOPS OFF OF THE PRECAST CONCRETE BARRIER 

CHAMFER THE TOP CORNERS OF RIBS WITH A …" CHAMFER.

7.

UPSTREAM END AND UNDER NUT ON DOWNSTREAM END.

THRIE-BEAM TERMINAL CONNECTOR.  INSTALL UNDER THE BOLT HEAD ON 

NUTS AT THE SPLICE BETWEEN THE THRIE-BEAM GUARDRAIL AND 

INSTALL RECTANGULAR GUARDRAIL PLATE WASHERS UNDER GUARDRAIL 

DRAWING NOT TO SCALE.8.

3
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HAZARD

3'-
1•

"
3'-1

•" 3'-1•
" 3'-1•"

DIRECTION OF TRAVEL

4 5 6
32

1

9

87

1

4 5 6 7 8

9

2 3

DISTANCE 1

DISTANCE 2

10 11 12 13 14

10 11 12 13 14

6'-3"6'-3"3'-1•" 3'-1•"

SYMMETRICAL DESIGNS 1, 2, & 3

POST NO. 1 POST NO. 2

3
2

†
"

9
4
"

3
1
†

"

2
"

3
1
†

"

2
"

3
2

†
"

4
5

…
"

3
1
†

"

3
2

†
"

4
5

…
"

TUBE (PTE07)

96" FOUNDATION

(PDF04) WITH

BCT POST 

THRIE BEAM 

7
0
"

3
2

†
"

3
2

†
"

4
5

…
"

3
1
†

"

3
2

†
"

4
0
"

3
1
†

"

POST ASSEMBLY DETAILS
3

1
‚

"

POST NOS. 3 THROUGH 8

NAILSNAILS
NAILNAILSNAILS

DETAIL

SEE UBSP 

ASYMMETRICAL

BULLNOSE DIMENSION TABLE

WIDTH A B C D E R1DIST 1 DIST 2 CABLE

14'-9„"

19'-†"

23'-10ƒ"

9'-8"

14'-6…"

19'-4…"

9'-8"

9'-8"

11'-8"

16'-6"

21'-4"

11'-6"

11'-3"

13'-1"

17'-11"

22'-9"

13'-•"

12'-6•"

13'-11"

18'-9„"

23'-7"

14'-3‡"

13'-6‡"

14'-2•"

19'-†"

23'-10ƒ"

15'3•"

14'-3•"

15'-10"

17'-6"

19'-2"

15'-10"

15'-10"

34'-7"

36'-3"

37'-11"

34'-7"

34'-7"

5'-2‰"

7'-9Š"

10'-4…"

5'-2‰"

5'-2‰"

14'-6"

20'-9†"

27'-1"

14'-6"

14'-6"

VARIES

VARIES

SYMMETRICAL

DESIGN

1

2

3

1

2

DETAIL

SEE BCT 

DETAIL

SEE BCT 

66' MINIMUM TO HAZARD

2
8
"
 

M
I
N
.

2
8
"
 

M
I
N

MAY BEGIN TRANSITION TO

BRIDGE PARAPET OR CONCRETE BARRIER

3
1
†

"

RAIL SECTION NO. 2

RAIL SECTION NO. 3

RAIL SECTION NO. 1

U-BOLTS

ATTACHED BY 

NOSE CABLES A B C D E

W
I
D

T
H

OR

ASSEMBLY DETAIL

SEE NOSE CABLE 

OR

2-SPACE THRIE-BEAM GUARDRAIL

5 MGL

1 MSM

2 MSM10-03

3 12-04 MSM

4 MSM

09-10

05-06

06-02 6 09-15 RDL

4
6
"

4
6
"

(PDB12)

TAPERED BLOCK 

TUBE (PTE06) & 14‚" 

72" FOUNDATION 

POST (PDF04) WITH 

THRIE BEAM BCT

R
1

ORIGINAL SIGNED BY: TED E. MASON for

6'-3" 6'-3" 6'-3" 6'-3"6'-3"

TRANSITION TO W-BEAM

GUARDRAIL

DIRECTION OF TRAVEL

POST NO. 9 TO NO. 14

7 02-20 PBH
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14‚" TAPERED BLOCK 

14‚" BLOCK (PDB01) & 

78" LONG (PDB16) WITH 

THRIE BEAM CRT POST 

TIMBER POST OPTION: 

TAPERED BLOCK (PDB12)

BLOCK (PDB01) & 14‚" 

UBSP POST WITH 14‚" 

WIDE-FLANGE POST OPTION: 

BLOCK (PDB01)

WITH 14‚" 

78" LONG (PDE02) 

THRIE BEAM POST 

TIMBER POST OPTION: 

WITH 14‚" BLOCK (PDB01)
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WIDE-FLANGE POST OPTION: 
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FPA01

PDB12

PDE02

PDF04

PTE06

PTE07

1 RTM07a

RTM02a

1

PDB01 (PDB09)

-----

-----

-----

-----

12 -----

12 -----

RTM07b

RTM07c

STEEL POSTWOOD POST

SYMMETRICAL ASYMMETRICAL

21 1 2

SYMMETRICAL ASYMMETRICAL

21 3 1 2

1 1 1 1

-----22

2 2 -----

2 2 2 2 2 21 1 1 1

1 1 1 1 RTM07b

2 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2 2 2 2

4 4 4 4 4

PDB1612 12 12 12 12

4 4 4 4 4 4 4 4 4 4

12
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12
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12

12

4 4 4 4 2

2 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2 2 2 2

14 14 14 14 14

14 14 14 14 14 2 2 2 2 2

12 12 12 12 12

-----56 56 56 56 56 40 40 40 40 40

2 2 2 2 2 2 2 2 2 2 FPB01

FCA012 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2 2 2 2 FMM02

-----

2 2 2 2 2 2

4 4 4 4 4 4 4 4 4 4

-----

-----

2 2

2 2

6 6 6 6 6 6 6 6 6 6

6 6 6 6 6 6 6 6 6 6

2 2 2 2 2 2 2 2 2 2

3

FBB03

FBB04

FBB05

FBX22a

FBX16a

-----

-----

FWC22a

-----

-----

-----48 48 48 48 48

48 48 48 48 48

192 192 192 192 192

4 4 4 4 4 4 4 4 4 4

8 8 8 8 8 8 8 8 8 8

8 8 8 8 8 8 8 8 8 8

FWC24a4 4 4 4 4 4 4 4 4 4

12 12 12 12 12 12 12 12 12 12

FBB0172 84 84 72 72 72 84 84 72 72

16 16 16 16 16 16 16 16 16 16

4 4 4 4 4

6 6 6 6 6 14 14 14 14 14

88888

12 12 12 12 12

174 198 198 174 174 174 198 198 174 174 FWC16a

14 14 14 14 14 PDB01 (PDB09)

4 4 4 4 4 4 4 4 4 4 FBX16a

PDB12 MODIFIED

- - - -

-- - - - - - -

--------

- - - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - -

- - - - - - - -

--------

- - - - -

-

-

-

-

-

-

-

-

-

-

- - - - -

QUANTITY

96" FOUNDATION TUBE

72" FOUNDATION TUBE

UBSP POST - TOP ASSEMBLY

UBSP POST - BOTTOM ASSEMBLY

COMPONENT DESCRIPTION

SLOTTED AND BENT 9'-4•" THRIE-BEAM GUARDRAIL SECTION NO. 1 - RADIUS 7'-9Š"

SLOTTED AND BENT 12'-6" THRIE-BEAM GUARDRAIL SECTION NO. 1 - RADIUS 5'-2‰"

SLOTTED AND BENT 12'-6" THRIE-BEAM GUARDRAIL SECTION NO. 1 - RADIUS 10'-4…"

SLOTTED AND BENT 12'-6" THRIE-BEAM GUARDRAIL SECTION NO. 2 - RADIUS 34'-1‹"

SLOTTED 12'-6" THRIE-BEAM GUARDRAIL SECTION NO. 2

SLOTTED 12'-6" THRIE-BEAM GUARDRAIL SECTION NO. 3

78" THRIE-BEAM GUARDRAIL TIMBER POST

78" THRIE-BEAM GUARDRAIL CRT POST

46" THRIE-BEAM GUARDRAIL BCT POST

16D DOUBLE HEAD NAIL

8"x8"x†" BCT BEARING PLATE

6"x8"x14‚" TAPERED GUARDRAIL TIMBER BLOCKOUT (HOLE CENTERED FOR TIMBER POST)

2…" O.D. X 6" LONG BCT POST SLEEVE

†" DIA. x 14'-6" NOSE CABLE (6x19 OR 6x25)

†" DIA. x 20'-9†" NOSE CABLE (6x19 OR 6x25)

†" DIA. x 27'-1" NOSE CABLE (6x19 OR 6x25)

12†" X 5Ž" NOSE CABLE ANCHOR PLATE

6'-6" BCT ANCHOR CABLE

GUARDRAIL ANCHOR BRACKET AND BEARING PLATE

‡" DIA. x 7•" LONG HEX HEAD BOLT AND NUT

‡" DIA. FLAT WASHER

†" DIA. x 1•" LONG GUARDRAIL BOLT AND RECESSED NUT

†" DIA. x 10" LONG GUARDRAIL BOLT AND RECESSED NUT

†" DIA. x 18" LONG GUARDRAIL BOLT AND RECESSED NUT

†" DIA. x 25" LONG GUARDRAIL BOLT AND RECESSED NUT

†" DIA. FLAT WASHER

6"x8"x14‚" GUARDRAIL TIMBER BLOCKOUT (HOLE CENTERED FOR TIMBER POST)

6"x8"x14‚" GUARDRAIL TIMBER BLOCKOUT (HOLES OFFSET FOR STEEL POST)

‚" DIA. U-BOLT (TO ATTACH NOSE CABLE TO RAIL SECTION NO. 1)

U-BOLT PLATE WASHER (TO ATTACH NOSE CABLE TO RAIL SECTION NO. 1)

‚" DIA. HEX NUT (TO ATTACH NOSE CABLE TO RAIL SECTION NO. 1)

‹" DIA. UNC-14 x 2•" LONG HEX FULLY THREADED TAP BOLTS (FOR UBSP POSTS)

‹" DIA. HEX NUT (FOR UBSP POSTS)

‹" DIA. FLAT WASHER (FOR UBSP POSTS)

†" DIA. x 10" LONG HEX HEAD BOLT AND NUT (FOR BCT POSTS)

†" DIA. X 1•" LONG HEX HEAD BOLT (FOR ANCHOR BRACKET)

1" DIA. HEX NUT (FOR ANCHOR CABLE)

1" DIA. FLAT WASHER (FOR ANCHOR CABLE)

12'-6" 2-SPACE THRIE-BEAM GUARDRAIL

12 GUAGE AASHTO M 180

12 GUAGE AASHTO M 180

12 GUAGE AASHTO M 180

12 GUAGE AASHTO M 180

12 GUAGE AASHTO M 180

12 GUAGE AASHTO M 180

12 GUAGE AASHTO M 180

SYP GRADE NO. 1 OR BETTER

ASTM A500 GRADE B

ASTM A500 GRADE B

SYP GRADE NO. 1 OR BETTER

SYP GRADE NO. 1 OR BETTER

ASTM A36

ASTM A36 (SHEAR PLATE), ASTM A500 GRADE B (TUBE)

ASTM A36

SYP GRADE NO. 1 OR BETTER

SYP GRADE NO. 1 OR BETTER

SYP GRADE NO. 1 OR BETTER

SYP GRADE NO. 1 OR BETTER

6x19 OR 6x25 CABLE IWRC IPS

ASTM A36

ASTM A36

ASTM A53 GRADE B SCHEDULE 40

ASTM A36

ASTM A307 GALVANIZED

SAE GRADE 5/ASTM A325

ASTM A307 GALVANIZED

ASTM A307 GALVANIZED

ASTM A563DH GALVANIZED

ASTM F436 GRADE 1 GALVANIZED

ASTM A307 GALVANIZED

ASTM A307 GALVANIZED

ASTM A307 GALVANIZED

ASTM A307 GALVANIZED

GRADE A307 GALVANIZED

GRADE A307 GALVANIZED

GRADE A307 GALVANIZED

GRADE A307 GALVANIZED

GRADE A307 GALVANIZED

ASTM A563DH

ASTM F436 GRADE 1 GALVANIZED

N/A

MATERIAL SPECIFICATION

SEE NOSE CABLE DETAIL

SEE NOSE CABLE DETAIL

SEE NOSE CABLE DETAIL

BULLNOSE CRASH CUSHION HARDWARE COMPONENTS TABLE (SEE NOTE NO. 6)

DESIGNATOR

HARDWARE GUIDE

TASK FORCE 13 

5 MGL

1 MSM

2 MSM10-03

3 12-04 MSM

4 MSM

09-10

05-06

06-02 6 09-15 RDL

ORIGINAL SIGNED BY: TED E. MASON for

7 02-20 PBH

78" W6X8.5X78" OR W6X9X78" WIDE-FLANGE POST

6"x8"x14‚" TAPEREDÍGUARDRAILÍTIMBERÍBLOCKOUTÍ(HOLESÍOFFSETÍFORÍWIDE-FLANGEÍPOST)
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4
6
"

 7•"

3
1
†

"

7
„

"
 

 
7

†
"

5•"

ƒ"ÍDIA.

‡"ÍDIA.

SIDE

TOP

2
5
•

"

7
8
"

1
5

ƒ
"

 

1
4

…
"

 

ELEV.

ELEV. SIDE

 
7
„

"

TOP

2•"ÍDIA.

8" 6"

8" 6"

 
1
4
‚

"

TOP

ƒ"ÍDIA.

ELEV. SIDE

 
7
„

"

8" 6"

 
1
4
‚

"

TOP

ELEV. SIDE

 
7
„

"

4•"

ELEV. SIDE

TOP

7
8
"

3
1
‚

"

4
0
"

ELEV. SIDE

7
„

"

ƒ"

1
"

1"

ƒ"ÍDIA.
ƒ"ÍDIA.

(PDB12)

ELEV. SIDE

1•"1•" 10"

1
•

"

5
•

"

(TYP.)

•"ÍDIA. 

PLATE

THICK 

ƒ" 

1•"1•" 10"

2
‚

"

T
Y

P
.

T
Y

P
.

7
"

(TYP.)

•"ÍDIA. 

PLATE

THICK 

•" 

DURING GALVANIZING PROCESS

…" DIA. WEEP HOLE FOR DRAINAGE 

TOP TOP

‚"

Š"

POST

W6X9 STEEL 

W6X8.5 OR 

POST DETAILS

BLOCK DETAILS

TAPERED BLOCK

BLOCK

ELEV. SIDE

 
7
„

"

TOP

8" 6"

7
8
"

DIA.

3•"

DIA.

ƒ"

ASSEMBLY

UBSP TOP

ASSEMBLY

UBSP BOTTOM

DIA.

ƒ" 

DETAIL

SHEARÍPLATE 

SEE TOP 

DETAIL

SHEARÍPLATE 

SEE BOTTOM 

TOP SHEAR PLATE DETAIL

BOTTOM SHEAR PLATE DETAIL
POSTS

FORÍSTEEL 

HOLES 

OFFSET 

POSTS

FORÍSTEEL 

HOLES  

OFFSET ‚"

(PDB01 & PDB09)

1
7
"

8" 6"

1
"

7
2
 

O
R
 

9
6
"

ELEV. SIDE

FOUNDATION TUBES

TUBE

6x8x‰" 

(PTE06 & PTE07)

POSTS 1 & 2

(PDF04)

POSTS 1 & 2

THRIE BEAM CRT POST

THRIE BEAM BCT POST

(PDB16)

POSTS 3 THROUGH 8

(PDE02)

POST 9 AND BEYOND

THRIE BEAM TIMBER POST

POST 9 AND BEYOND

POSTS 3 THROUGH 8

POSTS 3 THROUGH 8

DETAIL

POST HOLE 

SEE STEEL 

DETAIL

POST HOLE 

SEE STEEL 

UBSP DETAIL

HEX BOLT

‹" x 2•" 

‹" HEX NUT

‹" WASHER

NAILÍHOLE

‚" DIA.

WASHERS 

NUT AND 

BOLT, 

‡" HEX 

BCT DETAIL

WASHERS

NUT, AND 

†" HEX BOLT, 

(POST NO. 1)

AND WASHER 

CABLE, 1" NUTS 

BCT ANCHOR 

PLATEÍ(POSTÍNO.Í1)

ANCHOR BEARING 

5 MGL

1 MSM

2 MSM10-03

3 12-04 MSM

4 MSM

09-10

05-06

06-02 6 09-15 RDL

ORIGINAL SIGNED BY: TED E. MASON for

7 02-20 PBH

 WIDE-FLANGE POST

W6X8.5 OR W6X9

THRIE BEAM 

POST HOLE DETAIL

WIDE-FLANGE
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BULLNOSE CRASH CUSHION

2
"

NOSE CABLE DETAIL

SIZED SWAGE-GRIP BUTTON FERRULES)

XIPS IRC WIRE ROPE (OR ANY SIMILARLY 

STOCK NO. 1040395 FOR †" DIA. 6x19 OR 6x25 

"COLD TUFF" BUTTON, S-409 SIZE NO. 12 SB 2", 

2‡"2‡"

SEE BULLNOSE DIMENSION TABLE

12†"

2"8†"2"

2
"

4
‹

"

‰
"

55
°

†
"

ASTM A36 STEEL

12†" x 5Ž" x ‰" UNBENT STEEL PLATE

2
‚

"

1
‚

"

1„"

‚"

2"

 1…"

†
"

„"

Š" DIA. (TYP.)

NOSE CABLE ANCHOR PLATE DETAIL

U-BOLT DETAIL

GALVANIZED ASTM A307

WASHER DETAIL
U-BOLT PLATE 

NOSE CABLE ASSEMBLY DETAIL

NOSE CABLE

ANCHOR PLATE

NOSE CABLE 

POST 1

BEARING PLATE

ANCHOR CABLE 

GALVANIZED ASTM A307

TO RAIL SECTION NO. 1

USED TO ATTACH NOSE CABLE 

8"

8
"

5
" †"

4"

4'-8"

6'-6"

ANCHOR CABLE BEARING PLATE DETAIL

7" 5"

15"

 
1
•

"

1
‚

"

1
"
 

D
I
A
.

3"

1" WASHER

1" HEAVY HEX NUT

ƒ" DIA. (6x19 6x25 IWRC IPS) CABLE

LENGTH

THREADED ENTIRE 

1" DIA. UNC STUD 

ANCHOR CABLE END DETAIL

BCT ANCHOR CABLE DETAIL

BCT ANCHOR CABLE

NOSE CABLE
ANCHOR PLATE

NOSE CABLE 

ANCHOR BRACKET

ANCHOR BRACKET
NOSE CABLES

ANCHOR PLATES

NOSE CABLE 

BCT ANCHOR CABLE ASSEMBLY

BEARING PLATE

ANCHOR CABLE 

DOUBLE NUTS

DOUBLE NUTS

ELEVATION

PLAN

POST NO. 1 POST NO. 2 POST NO. 3

FITTING

SWAGED 

STANDARD 

16"

4"4" 4"

‚" 5•" SIDES

THREE

(TYP.)

ƒ" DIA. 

BEARING PLATE

ANCHOR BRACKET 

5
†

"

35
°

1"

‰
"

2
.5

°

1
ƒ

"

3
…
"

1†"
3"

2
ƒ

"

1„"

1
…

"

…"

ANCHOR BRACKET ASSEMBLY DETAIL

ANCHOR BRACKET
BEARING PLATE

ANCHOR BRACKET

PLATE

BEARING 

BRACKET 

ANCHOR 

6"

1
/
8
"

2…" DIA.

BCT POST SLEEVE

(FMM02)

SCHEDULE 40

ASTM A 53 GRADE B 

(FCA01)

(FPA01)

ASTM A36 STEEL

BEARING PLATE: 3"x2ƒ"x…"

BRACKET: 16"x12•"x‰" UNBENT STEEL PLATE

(FPB01)

47‚"

1„" DIA.

NO. 7) (TYP.)

(SEE NOTE 

DOUBLE NUTS 

5 MGL

1 MSM

2 MSM10-03

3 12-04 MSM

4 MSM

09-10

05-06

06-02 6 09-15 RDL
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9'-4•"

1
2
"

    

1
2
"

 

2
"

2
"

2
9
‚

"

1
"

1
"

2
9
‚

"

1
4

ƒ
"

ƒ" SLOT (TYP.)ƒ" DIA. (TYP)

 

6
‚

"

 

9
‚

"

SPLICE OVERLAP

 

6
‚

"

7'-9Š" R

 

3
1

…
"

 

3
1

…
"

 

3
1

…
"

1
"

1
"

 

1
"

1
5

†
"

RAIL SECTION NO. 1 RAIL SECTION NO. 1

SYMMETRICAL DESIGN 2 SYMMETRICAL DESIGN 3

12'-6"

SPLICE OVERLAP ƒ" DIA. (TYP) ƒ" SLOT (TYP.)

10'-4…" R

    

6
‚

"

 

9
‚

"

  

6
‚

"

 

12'-6"

SPLICE OVERLAP

RAIL SECTION NO. 1

   

9
ƒ

"

2
7
•

"

9
ƒ

"

2
7
•

"

2
7
•

"

9
ƒ

"

9
ƒ

"

9
‚

"

2
"

2
"

2
"

2
"

1
"

1
"

(2 PIECES) (2 PIECES)

TOP TOP

ELEVATION (UNBENT) ELEVATION (UNBENT) ELEVATION (UNBENT)

OF THE SPLICE

THROUGH THE END 

SLOT EXTENDS 

OF THE SPLICE

THROUGH THE END 

SLOT EXTENDS 

Ž
"

T
Y

P

6
‚

"

9
‚

"

1
2
"

2
"

1
2
"

2
"

    

6
‚

"

 

TOP

SLOT (TYP.)

ƒ" DIA., ƒ" 

‚" U-BOLT (TYP.)

…" DIA. HOLES FOR 

ASYMMETRICAL DESIGNS 1 & 2

SYMMETRICAL DESIGN 1

34…"

5 MGL

1 MSM

2 MSM10-03

3 12-04 MSM

4 MSM

09-10

05-06

06-02 6 09-15 RDL

5'-2‰" R

(RTM07a)
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12'-6"

SPLICE OVERLAP

RAIL SECTION NO. 2

ELEVATION (UNBENT)

ASYMMETRICAL DESIGNS 1 & 2

SYMMETRICAL DESIGNS 1, 2, & 3

          

8
‡

"

8
‡
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8
‡

"

8
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"

8
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"

8
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8
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"
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"
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"

6‚"6‚"

 

6
‰

"

 

6
‰

"

12" 4'-7•"
SLOT (TYP.)

ƒ" DIA., ƒ" 
SLOT (TYP.)

1" DIA. X 1‚" 

TOP

TOP

(UNBENT SECTION - FOR ONE SIDE OF ASYMMETRICAL DESIGNS 1 & 2)

AND ONE SIDE OF ASYMMETRICAL DESIGNS 1 & 2)

(BENT SECTION - FOR SYMMETRICAL DESIGNS 1, 2, & 3 

12'-6"

SPLICE OVERLAP

RAIL SECTION NO. 3

ELEVATION (UNBENT)

ASYMMETRICAL DESIGNS 1 & 2

SYMMETRICAL DESIGNS 1, 2, & 3

 

6
‚

"

               

6
‚

"

1
1
ƒ

"

1
1
ƒ

"

1
1
ƒ

"

1
1
ƒ

"

1
1
ƒ

"

1
1
ƒ

"

9
ƒ

"

9
‡

"

9
ƒ

"

2
•

"

9
"

9
"

9
‡

"

9
‡

"

9
‡

"

ƒ" DIA. (TYP) ƒ" SLOT (TYP.)

12'-6"

SPLICE OVERLAP

ELEVATION (UNBENT)

ASYMMETRICAL DESIGNS 1 & 2

SYMMETRICAL DESIGNS 1, 2, & 3

 

6
‚

"

 

6
‚

"

 

6
'-

3
"

 

6
'-

3
"

TOP

TOP

NOTES

2-SPACE THRIE-BEAM GUARDRAIL
8.

7.

6.

5.

4.

3.

2.

1.

DRAWING NOT TO SCALE.

NUTS.

CABLE A MINIMUM OF 100 FT.-LBS. AGAINST THE INSIDE 

TORQUE THE OUTSIDE NUTS ON EACH END OF THE ANCHOR 

GUARDRAIL SECTIONS AND POST NOS. 1 THROUGH 10.

THROUGH 3 AND THE FIRST TWO 2-SPACE THRIE-BEAM 

HARDWARE COMPONENTS TABLE ARE FOR RAIL SECTION NOS. 1 

QUANTITIES SHOWN IN THE BULLNOSE CRASH CUSHION 

INTERVALS.

POSTS BEYOND POST NO. 7 ARE SPACED AT 6'-3" 

POST NOS. 1 THROUGH 7 ARE SPACED AT 3'-1•" INTERVALS.  

CUSHION IS 10:1 OR FLATTER UP TO AT LEAST POST NO. 9.

THAT THE GRADING BEHIND THE NOSE OF THE CRASH 

THE BULLNOSE CRASH CUSHION IS 10:1 OR FLATTER.  ENSURE 

ENSURE THAT GRADING UNDER, AROUND, AND IN FRONT OF 

OPTIONS).

AND 2 ARE WOOD IN BOTH THE WOOD AND STEEL POST 

CHOSEN.  DO NOT MIX WOOD AND STEEL POSTS (POST NOS. 1 

EITHER THE WOOD OR THE STEEL POST OPTION MAY BE 

SYMMETRICAL OR ASYMMETRICAL DESIGNS MAY BE USED.

BRIDGES, AND FOR GORE AREA PROTECTION.

OR OVERHEAD SIGNS, TO SHIELD THE GAP BETWEEN TWIN 

SHIELD NARROW MEDIAN HAZARDS SUCH AS BRIDGE PIERS 

THE BULLNOSE CRASH CUSHION IS TYPICALLY USED TO 

5 MGL

1 MSM

2 MSM10-03

3 12-04 MSM

4 MSM

09-10

05-06

06-02 6 09-15 RDL

34'-1‹" R

DEFINITIONS

HIGHWAY BARRIER HARDWARE.

SYSTEM NUMBERS, AND MAINTAINS A GUIDE TO STANDARDIZED 

TECHNOLOGIES.  THE TASK FORCE ASSIGNS COMPONENT AND 

SUBCOMMITTEE ON NEW HIGHWAY MATERIALS AND 

TASK FORCE 13 - A JOINT AASHTO, AGC, AND ARTBA 

NON-PROPRIETARY FRACTURING-BOLT STEEL POST.

UBSP - UNIVERSAL BREAKAWAY STEEL POST - A 

NON-PROPRIETARY, WEAKENED WOOD POST.

CRT POST - CONTROLLED-RELEASE TERMINAL POST - A 

NON-PROPRIETARY WOOD POST USED IN GUARDRAIL ANCHORS.

BCT POST - BREAKAWAY CABLE TERMINAL POST - A 

(RTM07b)

(RTM07c)

(RTM02a)
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  INSTALLED TO THE INSIDE OF THE SIGN POST, THE CONTRACTOR IS PERMITTED

3. WHEN MODIFYING AN EXISTING SIGN AND ADDITIONAL POST CLIPS ARE TO BE
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NOTES
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USE TYPE A - WIDE FLANGE POSTS - WITH TYPE C - EXTRUDED 

SEE PROJECT SIGN SUMMARY FOR SIGN ASSEMBLY DIMENSIONS.

POST SIZES ON THE SAME SIGN ASSEMBLY.
INSTALL ONLY ONE TYPE A - WIDE FLANGE POST. DO NOT MIX 
USE TWO OR THREE TYPE A - WIDE FLANGE POSTS. DO NOT 
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A.
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DRAWING NOT TO SCALE.

BE REQUIRED.
THAN 36". IF LESS THAN 36", REDESIGN OF THE FOUNDATION MAY 
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INSTRUCTIONS. FABRICATE AND USE AN ANCHOR TEMPLATE TO 

OLLOW THE MANUFACTURER'S WIDE FLANGE POSTS. F
USE BREAK-SAFE BREAKAWAY SUPPORT SYSTEM WITH TYPE A - 3.
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H

PLAN

FRONT SIDE

47

111

162

302

(FT)
DEPTH
POST

3.5

4

5

6

(IN)
DEPTH
NOTCH

-

4
31

4
31

2
12

(IN)C 

2
11

-

2

3

(SFxFT)
SIGN LOAD
MAXIMUM

SIZE
WOOD POST

4.

14.

13.

DRAWING NOT TO SCALE.

POST IS AT LEAST 5' HIGHER THAN THE GROUND SURFACE.
WHEN THE SIGN IS INSTALLED ON A BACKSLOPE, ENSURE THE SIGN 

OUTSIDE OF THE GUARDRAIL OR BARRIER WORKING WIDTH.
BEHIND GUARDRAIL OR BARRIER, ENSURE THE POSTS ARE 
GUARDRAIL OR BARRIER. WHEN WOOD POSTS ARE INSTALLED 
TYPE D - WOOD POSTS DO NOT NEED TO BE SHIELDED BY 

15.

1.

PLYWOOD SIGNS.
TYPE C - EXTRUDED ALUMINUM PANEL, AND TYPE E - HDO 
USE TYPE D - WOOD POSTS - WITH TYPE B - SHEET ALUMINUM, 

10

SEE THE TRAFFIC MANUAL TO CALCULATE SIGN LOAD PER POST.2.

NOTES

INSTALLED:
SIZES ON THE SAME SIGN ASSEMBLY. WHEN MULTIPLE POSTS ARE 
USE ONE OR MORE TYPE D - WOOD POST. DO NOT MIX POST 

TRAFFIC
SIGN FACE

PARALLEL WITH

V
A

R
IE

S
S

IG
N

 H
E

IG
H

T

OFFSET

H
E

IG
H

T
 F

R
O

M
 S

H
L

D
.

S
E

E
 N

O
T

E
 N

O
. 
1
1

E
D

G
E

 O
F

 S
H

O
U

L
D

E
R

P
O

S
T

 L
E

N
G

T
H

 
P

O
S

T
 D

E
P

T
H

4
"

 
4

"

H
E

IG
H

T
 F

R
O

M
 S

H
L

D
.

S
E

E
 N

O
T

E
 N

O
. 
1
1

FROM SHOULDER

OFFSET FROM

POST 1
SHOULDER TO

E
D

G
E

 O
F

 S
H

O
U

L
D

E
R

 SIGN WIDTH5
3

SEE NOTE NO. 4
DISTANCE BETWEEN POSTS

P
O

S
T

 D
E

P
T

H

 
P

O
S

T
 D

E
P

T
H

4
"

P
O

S
T

 2
 L

E
N

G
T

H

SIGN WIDTH

SI
G

N
 S
IZ

E SIG
N
 SIZ

E

S
IG

N

H
E

IG
H

T

WIDTH
SIGN

 BOLT - SEE TABLE
" � GALVANIZED16

5 

 WASHER
 GAVANIZED

1" �

 WASHER
1" � NYLON

NUT

SEE TABLE
LAG SCREW

GALVANIZED
" �16

5

 WASHER
 GAVANIZED

1" �

 WASHER
1" � NYLON

OR BRACKET
SIGN, BRACE, 

WASHER
GALVANIZED 
1" � 

OR BRACKET
SIGN, BRACE, 

SIGN ASSEMBLY MEASUREMENTS

TWO POSTSONE POST

FASTENER DETAIL

OPTION A

OPTION B

ANGLE
GALVANIZED 

" 16
33"x2"x

 

SEE TABLE
LOCK NUT

2 WASHERS,
" BOLT,16

5

   
(TYP.)
POST CLIP 

P
O

S
T

 1
 L

E
N

G
T

H

4.5

6.5

6.5

8.5

(IN)
OPT. A

(IN)
OPT. B

3

4

4

4

FASTENERS

SIGN

DIA. C
HOLES
DRILLED 

NOTE NO. 4
NOTCH SEE 

(IN)
ANGLE BOLT

4.5

6.5

4.5

6.5

A

A

B

SECTION B-B

SECTION A-A

GALVANIZED ANGLE TO POST AND CLIP SIGN TO ANGLE.
BRACKETS. FOR TYPE C - EXTRUDED ALUMINUM SIGNS, AFFIX 
CAN BE AFFIXED TO THE POST OR THROUGH BRACES OR 
TYPE B - SHEET ALUMINUM - OR TYPE E - HDO PLYWOOD - SIGNS 

 
2

4
" 

M
A

X
.

 
2

4
" 

M
A

X
. (TYP.)

" � 8
3

SURFACE
GROUND 

SEE NOTE NO. 10

SEE PROJECT SIGN SUMMARY FOR SIGN ASSEMBLY DIMENSIONS.3.

SIGNS THAT ARE NARROWER THAN 6'.
 SPACING BETWEEN POSTS FOR 5

3PROVIDE MORE THAN 

AND D-4.
PROVIDE A MINIMUM 7' DISTANCE BETWEEN POST TYPES D-3 C.

B.

Bx2 Bx2
Bx2

AROUND POST IN ACCORDANCE WITH SECTION 210.
EXCAVATE POST HOLE TWICE AS LARGE AS DIMENSION B. BACKFILL 12.

6.

TRAFFIC DIRECTION.
DIRECTION. ENSURE DRILLED HOLES ARE PERPENDICULAR TO 
ALIGN POST SO DIMENSION B IS PARALLEL TO THE TRAFFIC 

INSTALL SIGNS AT THE FOLLOWING HEIGHTS:

INSTALLED BELOW THE SIGN.
ELEVATION OR 4 FEET IF A SUPPLEMENTARY PLAQUE IS 
IF INSTALLED IN A RURAL AREA, 5 FEET ABOVE THE PAVEMENT A.

INTO THE PEDESTRIAN FACILITY.
FEET, ENSURE SIGNS DO NOT PROJECT MORE THAN 4 INCHES 
IS INSTALLED BELOW THE SIGN. IF INSTALLED LOWER THAN 7 
PAVEMENT ELEVATION OR 6 FEET IF A SUPPLEMENTARY PLAQUE 
PEDESTRIAN MOVEMENTS ARE LIKELY, 7 FEET ABOVE THE 
COMMERCIAL, OR RESIDENTIAL AREA WHERE PARKING OR 
IF INSTALLED IN THE VICINITY OF A CURB OR IN A BUSINESS, B.

11.

YIELD, OR WARNING SIGNS ARE NOT SHIELDED.
SIGNS CAN BE MOUNTED BACK-TO-BACK IF THE SHAPE OF STOP, 8.

DEPENDENT ON SIGN SIZE AND APPLICATION.
SIGNS ARE INSTALLED WITH OR WITHOUT BRACES OR BRACKETS 9.

GROUND SURFACE.
BOTTOM DRILLED HOLE IS ABOVE AND WITHIN 4" OF THE 
PRE-DRILL OR FIELD DRILL D-2, D-3, AND D-4 POSTS. ENSURE THE 7.

NOTCH THE BACK SIDE OF THE POSTS.A.

POSTS
BETWEEN
DISTANCE

WIDTH

THREE POSTS

POSTS
BETWEEN
DISTANCE

WIDTH

 SIGN5
2  SIGN5

2

TYPE C - EXTRUDED ALUMINUM SHOWN

TYPE C - EXTRUDED ALUMINUM SIGN

THE RIGHT OR LEFT SIDE.
POST 1 IS CLOSEST TO THE HIGHWAY, WHETHER INSTALLED ON 5.

SEE NOTE NO. 4
NOTCH

B

12'

MIN. 12'

MIN.

S
IG

N
 H

E
IG

H
T

13683

R
Y

A

N
D.LANCAST

E
R
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616-15
BRACKET DETAILS

ROUTE MARKER

1
8
"

• L* *• L 2
"

L*

4
"

2
7
"

1
"

4
"

1
"

3
8
"

1
2
"

5
"

‰

1
"

L*

25"

3
8
"

1
8
"

5
"

1
2
"

1
"

4
"

1"

2
7
"

4
"

2
"

1
"

‰

3
8
"

1
2
"

5
"

1
8
"

*L

25" 25"

4
"

2
"

2
7
"

4
"

1
"

1"
1
"

‰ 1
"

1
"

1"

†"

3
8
"

25"

1
8
"

1
2
"

5
"

‰

25"

75"

25"

2
"

4
"

1"

2
7
"

VAR. 1"

4
"

1
"

1
"

5
"

1
2
"

5
1
"

1
8
"

5
"

9
"

4
"

2
"

4
"

1
"

2
7
"

3
8
"

‰

5
"

1
2
"

3
8
"

1
8
"

1"

5
"

2
"

4
"

1
"

2
6
"

1"25"

27"

5
"

1
2
"

1
8
"

1" 25"

52"

2
"1"25"

5
"

4
"

1
"

2
6
"

3
8
"

‰

25"

77"

1" 25"

2
"1"25"

5
"

1
2
"

3
8
"

1
8
"

5
"

4
"

2
6
"

‰

1
"

BR-1 BR-2

NOTES:

BRACKETS BR-1 THRU BR-4 MOUNT ON TYPE A POSTS.

2.  BRACKETS BR-5 THRU BR-7 MOUNT ON TYPE B POSTS.

3.  BRACKET MATERIALS:

1.

‚" x 2" BAR AT 1.70 LBS/FT. FOR

1 ƒ" x 1 ƒ" x ‚" ANGLE AT 2.77 LBS/FT. FOR

HORIZONTAL MEMBERS,  BR-5 THRU BR-7.

4.  ALL SIGN MOUNTING HOLES SHALL BE …"  DIA.

BY Š" DIA. HEX HEAD BOLTS & NUTS WITH 

5.  BRACKETS SHALL BE ATTACHED TO THE POST

TWO FLAT WASHERS AND ONE LOCK WASHER.

=   TO   POST SPACING PLUS ONE POST WIDTH.L

*
CLC

BR-4

BR-5 BR-6 BR-7

MODIFIED  BRACKET

(TYPICAL FOR ALL BRACKETS)

    ADD AN "A" TO THE BRACKET NUMBER: EXAMPLE  BR-3A

NOTE:  FOR BRACKETS THAT REQUIRE THE ABOVE MODIFICATION 

ABOVE ROUTE MARKER

SUPPORT FOR AUXILIARY SIGN

MODIFICATION TO VERTICAL

BR-5,  BR-6,  BR-7

TYP. MOUNTING

2
6
"

BR-3
LC

…"

ƒ
"

1"

…" x ƒ" SLOTS

5
"

5
"

FOR HORIZONTAL MEMBERS,  BR-1 THRU BR-4.

TYPICAL

MOUNTING SLOT

DETAIL OF

ALL VERTICAL SUPPORTS AND

6.   L BRACKET LENGTH FOR BR-1 THRU BR-3

616-15_1213.dgn
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ORIGINAL SIGNED BY: RYAN LANCASTER for

1 08-96

2 12-01

HEB

NQB

3 12-07 HEB

4 07-10 HEB

5 09-11 HEB

6 12-13 HEB

DECEMBER, 2007

BRACE ANGLE DETAIL

B POST AND

BRACE ANGLE DETAIL

BB BB

42" 19.4016"

MARKERS

3-24"ROUTE

MARKERS

2-24"ROUTE

48" 36"

BRACE ANGLE

SECTION AA-AA

SECTION BB-BB

(ASSY.)

ASSEMBLY

TRAIL BLAZER

P

TOP CLIP

51‚"

4" x 3" POST DETAILS

POST DETAILS FOR 4"x3" POSTS

F F

…" x ƒ" SLOTS (TYP.)

WHERE "A" IS 72" OR GREATER.

ARE REQUIRED ONLY FOR THOSE SIGNS

CENTER HOLES IN THE BRACE ANGLES

NOTE:

A

B

4" x 3",   5" x 5",   6" x 6" POSTS 

POST AND BRACE ANGLES

POST AND BRACE ANGLES FOR 4" X 3",  5" X 5",  6" X 6" POSTS

D

N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A N/A

N/A

N/A

(COVERÍ  )

       TOP COVER PLATE

POST

    ÜTWO HOLES AND FLUSH MOUNT THE SIGN TO THE FACE OF THE POST.

3.  THE AUXILIARY SIGNS SHALL BE ATTACHED BY DRILLING THE POST WITHÜ

5. WHEN ONLY ONE BRACE IS REQUIRED, PLACE IN THE CENTER OF THE SIGN.

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

AA AA

L

BRACE ANGLE ATTACHMENT DETAIL

C

1
"

…
"

E

ƒ"

1"

C

VARIABLE 1"

1
"1
"

…"ÍHOLE (TYP)

E

FLAT WASHER

…" x ‡"  NON-METALLIC

      MED. SPRING

…" x ‡"  LOCK WASHER

1
 
‚

"

A

B
B

1
"

1
"

A

K

G

H

B

A

J G

H

BRACE ANGLE

SIGN

NUT

BOLT AND

MACHINE

Š"

AND NUT

Š" x 1•" MACHINE BOLT

…" x ‡"  FLAT WASHER

CLIP

2.  ALL BRACE ANGLES SHALL BE 1ƒ" x 1ƒ" x ‚" AT 2.77 LBS./FT.

1.  WEIGHTS OF BRACE ANGLES DO NOT INCLUDE GALVANIZING.

NOTES:

*

DESCRIPTION

SIGN SIGN SIZE

A B
C D E F

STOP
48" 48" 42"

YIELD
48"

12"

36"

48"

36"

72" 36" 62"

WARNING

36" DIAMOND

24" 24"

60" 44"

21" 15"

G H
IN LBS.

WEIGHT

5"12" 16" 20" 19.40

TRIANGLE

60" 12" 19" 5"
13.90

12" 1" 5" 35"

36" 48" 32" 12" 11" 5" 42" 14.80

48" 60" 32" 12" 11" 5" 27" 54" 22.20

36"

48"

48"

32"

44"

32"

12"

12"

12"

12"

12"

17"

11"

11" 5"

5"

5"

30"

42"

30"

14.80

14.80

22.30

26"

26"62"

32"

72" 48"

48"

72"

30"

30" 62"

12"

12"

11"

26"

5"

5"

5"

5"

18"

30"

24"

24"

28.60

28.60

28.60

14.80

AUXL. SIGNS

WARNING & 18" 18"

26"

*

12" 8" 5"

5"

16"
12.00

* * * *

48" DIAMOND 42" 12" 20"16"
19.40

36" DIAMOND

48" DIAMOND

26"

42"

12"

12"

8"

16"

5"

5"

5"

5"

16"

20"

12.00

19.40

LARGE ARROW

WARNING 48" 24" 12"

17"

18"

30" 20.4036"

POST TOP CLIP NOT REQ'D-COVER  ONLYLP

12"

24"36"

30"36"

36"36" 32" 12" 11" 5" 30" 14.80

32" 12" 11" 5"

32" 12" 11" 5"

18" 14.80

14.8024"

SIGNS

RECTANGULAR

AND

SQUARE

* * * * *

* * * *

30" 12"

12" 8•" 5" 20" 38" 12.50

DIRECT'L ASSY.

CARDINAL

SINGLE 15"

27"

36" 36"

26" 8" 5"

26"

12"

12"

12"

8"

1"

5"

5" 38•"

15.20

ASSEMBLY

JUNCTION
21" 15" POST TOP CLIP NOT REQ'D-COVER  ONLY

54" 12" 21" 5" 20" 38" 25.00

13•"

* * * * LP

ASSEMBLY

JUNCTION

DESCRIPTION

SIGN SIGN SIZE

A B
G H J K

STOP
30" 30" 25‚" 28‚"

YIELD 36"TRIANGLE 25‚" 30‚"

30" 25‚"
28‚"

12"

24"

24"

36"

30"

24"

18"

24" 19‚"

25‚"30"

22‚"

28‚"

28‚"30" 30" 25‚"

30" 36" 31‚" 34‚"

36" 24" 19‚" 22‚"

WARNING
18" DIAMOND

30" DIAMOND

21‚" 23•"

31‚" 37‚"

30" DIAMOND 31‚"
56‚"

18" 18" 39ƒ" 54ƒ"

WARNING &

AUXL. SIGNS

NO PASS. ZONE 19‚" 21•"

24" 12"

24" 24"

10‚"

15ƒ" 33ƒ"

21" 15"

ADV. ROUTE

MARKER ASSY.

24" 24"

24" 15"

19‚"
38‚"

24ƒ" 36ƒ"

SINGLE 21" 15" 13‚"
39ƒ"

JCT. ASSY. 24" 24" 18ƒ" 36ƒ"

24" 24" 19‚"

CAMPING ASSY.

HOSPITAL,

24" 6" 24ƒ"
29‚"

27ƒ"

36" 36" 31‚" 34‚"

36" 30" 25‚" 28‚"

SIGNS

RECTANGULAR

AND

SQUARE

…" x ‡"  FLAT WASHER

     MED. SPRING

…" x ‡" LOCK WASHER

616-16
616-16_1213.dgn

4.  REFER TO STANDARD DRAWING 616-6.
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BRACE ANGLE DETAIL

B POST AND

ORIGINAL SIGNED BY: RYAN LANCASTER for

DECEMBER, 2007

1 08-96

2

12-01

HEB

HEB

3

12-07

NQB

4

07-10

HEB

5 HEB

6

12-13 HEB

09-11 HEB

702-98

42"

…"ÜãÜHOLE

SPRING LOCK WASHER.

WASHERS AND ONE MED.

…" X ‡" FLAT 

Š"É BOLT WITH TWO

TOP VIEW TOP VIEW

…"ÜãÜHOLE

W

V

6"

…"ÜãÜHOLE

cover plate 

Lbs. for

Weight. in

0.55

1.25

1.80

WEIGHTS DO NOT INCLUDE GALVANIZING

1‚"ÜãÜHOLE

SIGN

STOP

SIGN

ENTER

DO NOT

SIGN

ONEÍWAY

SIGN

ENTER

DO NOT

SIGN

ONEÍWAY

  COVER PLATES IF USED.

  THE WEIGHT OF THE CLIPS OR

2. POST WEIGHTS SHALL INCLUDE

SECTION A-A SECTION A-A

clip - each

for lower

Wt. in Lbs.

clip - each 

Lbs. for top

Weight. in

topÍclipÍ-Íeach

modified

Weight for

TOP COVER PLATE DETAILS

THERE IS NOT A TOP CLIP

TOP COVER PLATE IS REQUIRED WHEN

TOP VIEWSIDE VIEW

COVER PLATE

‰" STEEL TOP 

POST

Type

Post

B-2

Post

V W

B-3 4"

B-4 4"

3" 4"

6"

8"

‰"

(TYP.)

…" É HOLE

WEIGHT OF BRACE ANGLES = 48.92 lbs.

RAMP TERMINAL

ASSEMBLY "A"

SLOTS (TYP.)

…" x ƒ" 

(TYP.)

…" x ƒ" SLOTS

(TYP.)

…" É HOLE

RAMP TERMINAL

ASSEMBLY "B"

WEIGHT OF BRACE ANGLES = 29.56 lbs.

TYPE B-2  POST

FRONT SIDE
   (TYP.)

…"ÍxÍƒ" SLOT

SIGN

‰"

‰"

TYPE B-2,  B-3,  B-4 POSTS

SIDE FRONT

1‚"ÜãÜHOLE

BACK ON ONE POST. 

THOSE SIGNS MOUNTED BACK TO

SHALL BE ADDED TO ACCOMMODATE

AND AN ADDITIONAL LOWER CLIP

TOP CLIP SHALL BE MODIFIED

…" x ƒ" SLOTS

BACK ON ONE POST. 

THOSE SIGNS MOUNTED BACK TO

SHALL BE ADDED TO ACCOMMODATE

AND AN ADDITIONAL LOWER CLIP

TOP CLIP SHALL BE MODIFIED

1‚"ÜãÜHOLE

…" x ƒ" SLOTS

LOWER CLIP DETAIL

B-3 & B-4 POST

CLIP DETAIL

B-3 & B-4 POST TOP

CLIP DETAIL

B-2 POST LOWER

CLIP DETAIL

B-2 POST TOP

WEIGHT SCHEDULE

Type

Post

B-2 2.55

B-3 2.55

B-4 2.55

WEIGHTS DO NOT INCLUDE GALVANIZING

NOTES:

6.18 7.67

7.03 8.52

5.32 6.82

Type

Post

B-2

Post

V W

3" 4" 8"

X Y

6‚"

Top Clip

Type

Post Post

V W

B-3

B-4

X Y
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5" 5" 7‚"
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DRAWING DATE:

SIGNS

BETWEEN ROUTE

CENTER SIGN

NOTE:

ANGLES  40.07 lbs.

TOTAL WEIGHT OF BRACE

ANGLES  57.15 lbs.

TOTAL WEIGHT OF BRACE
17½" 5" 5" 26½"

SEC. AA

LOWER BRACE ANGLE

54"

1¼"

�"

SEC. X-X

1
 ¾

"

TYPICAL

36" 5" 5" 45"

LOWER BRACE ANGLE

91"

SEC. B-B

BRACE ANGLE

HORIZONTAL 

BRACE ANGLE

VERTICAL 

1"

1
"

DETAIL  A

X X

1¼"

⅜" É HOLE

1
6
¾

"

1
"

¾
"

1
"

¾
"

⅜" x ¾" SLOT

DETAIL  B DETAIL  C TYPICAL SIGN ATTACHMENT DETAIL

⅜" x ⅞"  FLAT WASHER

BRACE ANGLE

SIGN

BOLT

MACHINE

�"

  MED. SPRING

⅜" LOCK WASHER

FLAT WASHER

⅜" x ⅞"  NON-METALLIC

⅜"Üã HOLE

ORIGINAL SIGNED BY: KEVIN SABLAN
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26½" 5" 5" 26½" 45" 5" 5" 45"
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63" 100"

31½"

1" 24" 6½" 6½" 24" 1"

4" 18½" 6½" 24" 1"

2
5

"

31½"

1" 24" 13" 12" 6½" 5½" 13" 5½"

4" 25" 12" 12" 13" 24" 1"

2
5

"

2
5

"

1"

TOP VIEW

SEE DETAIL C

UPPER BRACE ANGLE

SEE DETAIL A

VERTICAL BRACE ANGLE

TOP VIEW

SEE DETAIL C

UPPER BRACE ANGLE

SEE DETAIL A

VERTICAL BRACE ANGLE

SEE DETAIL B5"x5" Post
SEE DETAIL B

4"x3" Post

REQUIRE THE VERTICAL BRACE ANGLES.

CONFIRMING ROUTE MARKERS DO NOT

SHIELD AS SHOWN ON THE PLANS.

CARDINAL ROUTE MARKERS ABOVE EACH ROUTE

BE MODIFIED TO ACCOMMODATE ADDITIONAL

THESE BRACE ANGLE ASSEMBLIES MAY

NOTE:

NOTES:

1.  WEIGHTS OF BRACE ANGLES DO NOT INCLUDE GALVANIZING.

3.  DRAWING IS NOT TO SCALE.

  ÜWHICH SHALL BE 1¾"x1¼"x¼" AT 2.34 LBS./FT.

  ÜWITH THE EXCEPTION OF THE VERTICAL BRACE ANGLE

2.  ALL BRACE ANGLES SHALL BE 1¾"x1¾"x¼" AT 2.77 LBS./FT 

BBAA

SHEET 1 OF 1

616-17
ASSEMBLIES

SIGN BRACE ANGLE
36" ROUTE AND AUXILIARY

REQUIRES STD. DWG. 616-6
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'

POST

U-CHANNEL 

1.12 LB/FT 

7
'

DELINEATOR

DOUBLE 

SINGLE OR 

POST

U-CHANNEL 

1.12 LB/FT 

RIGID POST FLEXIBLE POST

DELINEATOR

DOUBLE 

SINGLE OR 

PLACEMENT TABLE

SEE PLACEMENT
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OR DOUBLE (TY. 2 

SINGLE (TY. 1 OR 3) 

 

4
8
"
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'

1
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"

1
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"
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A

R
I
E

S

SHOWN

RIGID POST 

TOP VIEWTOP VIEWTOP VIEWTOP VIEW

DELINEATOR INSTALLATIONS

DELINEATOR TYPES
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"

3"

6
"

3" 3"
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"

3"

3
"
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. 

6

S
E

E
 

N
O
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END

TAPERED 

2:1 SLOPE

4:1 SLOPE

(TYPES 1, 2, 3, OR 4)

SHOULDER SLOPE INSTALLATION
(TYPE 9)

(TYP.)

FLEXIBLE POST. 

OR DIRECTLY TO 

SHEET ALUMINUM 

SHEETING TO 

AFFIX REFLECTIVE 

06-05

Boise, Idaho

3311 West State

Headquarters

AT: ITD,

ORIGINAL STORED

(SEE NOTE NO. 7)

(SEE NOTE NO. 7)

DIFFER FROM THOSE SHOWN

PROPRIETARY POSTS MAY 

3" OR 6"

3
"
 
±
•

"

4 03-15 PJF
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10,000

1,000

1,500

2,500

5,000

> 10,000

(FEET)

OF CURVE

RADIUS

(FEET)

ON CURVE

SPACING

APPROXIMATE

TYPE 1 TYPE 2 TYPE 3 TYPE 4

(TYPE 9)

DOUBLE DELINEATOR

OF TYPE 9 SINGLE OR 

TYPICAL APPLICATIONS 

W-BEAM GUARDRAILCONCRETE BARRIER

DOUBLE DELINEATOR

OF TYPE 9 SINGLE OR 

TYPICAL APPLICATIONS 

EVRUC

V
A

R
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E

S

N
O
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6

S
E

E
 

N
O

T
E

NOTES

1.
SHOULDER TYPE

(FEET)

CURVE

FROM

1st SPACE

(FEET)

CURVE

FROM

2nd SPACE

(FEET)

CURVE

FROM

3rd SPACE

6 05-18 RDL

ONE DIRECTION

SINGLE DELINEATOR

ONE DIRECTIONS

DOUBLE DELINEATOR

TWO DIRECTION

SINGLE DELINEATOR

TWO DIRECTIONS

DOUBLE DELINEATOR

CONCRETE BARRER CAN BE INSTALLED LOWER THAN 48".

SHOULDER.  DELINEATORS ATTACHED TO GUARDRAIL, GUARDRAIL POSTS, OR 

LOWEST REFLECTIVE DEVICE TO THE ELEVATION OF THE EDGE OF NORMAL 

MEASURE DELINEATOR HEIGHT VERTICALLY FROM THE BOTTOM OF THE 

DRAWINGS NOT TO SCALE.

2.

3.

4.

6.

7.

8.

5.

10.

OR ONE-WAY HIGHWAYS.

A DELINEATOR TO INDICATE TRAVEL IN THE WRONG DIRECTION ON DIVIDED 

RED DELINEATORS ON TRUCK ESCAPE RAMPS OR ON THE REVERSE SIDE OF 

MATCH THE DELINEATOR COLOR TO THE ADJACENT PAVEMENT MARKINGS.  USE 

CONTINUOUS "RIBBON" OF DELINEATION.

ON GUARDRAIL AND CONCRETE BARRIER TO FORM A CONTINUOUS OR NEARLY 

DELINEATE GUARDRAIL AND CONCRETE BARRIERS.  SPACING MAY BE REDUCED 

DELINEATORS SPACED AT 100 FOOT INTERVALS.

DELINEATE ACCELERATION AND DECELERATION LANES WITH DOUBLE 

1, 2, 3, OR 4 DELINEATORS BEHIND THE BARRIER.

ON GUARDRAIL AND CONCRETE BARRIERS, USE TYPE 9 DELINEATORS OR TYPE 

RAMPS AT 50 FOOT INTERVALS.

ON RAMP TANGENT SECTIONS.  SPACE RED DELINEATORS ON TRUCK ESCAPE 

HORIZONTAL CURVE SPACING TABLE.  SPACE DELINEATORS 100 FEET APART 

SECTIONS.  SPACE DELINEATORS ON CURVES IN ACCORDANCE WITH THE 

SPACE DELINEATORS 528 FEET (0.1 MI.) APART ON MAINLINE TANGENT 

9.

(SEE NOTE NO. 9)

TYPE 9 NOT SHOWN

BARRIER

OR CONCRETE

GUARDRAIL

(SEE NOTE NO. 2)

DELINEATORS

6' TO 8'

±‡"

±2„"

…" DIA.

C. TO C., 

SPACED 1" 

HOLES 

2
6
"
 

M
I
N
.

BOLT AND NUT (TYP.)

‚" DIA. GALVANIZED STEEL 

‚" DIA. RIVET OR

BOLT AND NUT (TYP.)

‚" DIA. GALVANIZED STEEL 
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STILL FALLING WITHIN THESE FEATURES.

QUARTER OF THE UNIFORM SPACING.  DELINEATORS CAN BE OMITTED WHEN 

OTHER FEATURES, RELOCATE THE DELINEATOR NOT FURTHER THAN ONE 

WHEN UNIFORM SPACING IS INTERRUPTED BY DRIVEWAYS, INTERSECTIONS, OR 

PLANS FOR SPECIFIC INSTRUCTIONS.

USE RIGID OR FLEXIBLE POSTS FOR TYPES 1, 2, 3, AND 4.  SEE PROJECT 

DELINEATORS ARE PLASTIC.

IF "BUTTERFLY" STYLE GUARDRAIL DELINEATORS ARE USED,  ENSURE THE 

OR SIDE OF W-BEAM GUARDRAIL, GUARDRAIL POSTS, OR CONCRETE BARRIER.  

TYPE 9 DELINEATORS VARY IN SHAPE AND CAN BE ATTACHED TO THE TOP 
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SECTION A-A

CONCRETE

CLASS 30

N

O

N

O

P

P

{

N

N

O

N

N

{

{

TYPE 1 TYPE 2 AND 3

SIZE

NO. OFÍHOLES

N

O

P

2

12"ÍXÍ24"

2"

20"

2

12"ÍXÍ36"

2"

32"

3

12"ÍXÍ48"

2"

44"

2

10"ÍXÍ18"

2"

14"

2

10"ÍXÍ27"

2"

23"

2

10"ÍXÍ36"

2"

32"

22"

FLAT WASHER & LOCKNUT

Š" X 2ƒ" BOLT WITH

WASHER

WASHER & FLAT

Š" NON METALLIC

WASHER

WASHER & FLAT

Š" NON METALLIC

W/LOCKNUT

WASHER & FLAT WASHER

Š" NON METALLIC

Š" X 2ƒ" BOLT WITH 

TYPE 1

TYPE 1

TYPE 2

TYPE 2

TYPE 3

- - - - -

SIGN HEIGHT AND LATERAL LOCATION

MILEPOST SIGNS

5.59 LB./FT. WEIGHT

PERFORATIONS

POST, 7 GAUGE, NO

SQUARE TUBING ANCHOR

2•" x 2•" GALVANIZED

2.42 LB./FT. WEIGHT

POST, 12 GAUGE

SQUARE TUBING SIGN

2" X 2" PERFORATED

BLOT DETAIL.

WASHER NUT. SEE CORNER

WASHERS OR A Š" FLANGE

LOCKNUT & TWO FLAT

Š" CORNER BOLT WITH

DETAIL

CORNER BOLT

SIGN POST INSTALLATION DETAILS

2
"

3
6
"
 

NOTES

5. DRAWING NOT TO SCALE.

4. ENSURE THAT THE BOTTOM OF ANCHOR IS LEFT OPEN TO DRAIN.

  SET WHEN FOUNDATIONS ARE CAST IN PLACE.

3. DO NOT ATTACH MILEPOST SIGNS UNTIL THE CONCRETE HAS

  EMBEDDED 18" INTO SOLID ROCK.

  ROCK. IF INSTALLED IN ROCK, ENSURE THE ANCHOR POST IS

2. INSTALL SIGN POST AND ANCHOR OR GROUT INTO SOLID 

  IN THE DIRECTION ÍOF ASCENDING MILE POSTS.

  MAY BE INSTALLED ON THE ON THE RIGHT SIDE OF THE ROADWAY

 ÍÍON TWO LANE ROADWAYS, BACK TO BACK MILEPOST ASSEMBLIES

  PLACE A MILEPOST ASSEMBLY IN EACH DIRECTION OF TRAVEL.

1.ÍÍON EXPRESSWAYS, FREEWAYS OR MULTI-LANE HIGHWAYS,

TYPE 1 & 2 MILEPOST SIGN

TYPE 3 MILEPOST SIGN

EXPRESSWAY OR FREEWAY

HIGHWAY

UNDIVIDED MULTI-LANE

TWO LANE HIGHWAYS

ASSEMBLIES

MILEPOST
HEB05-151

HEB12-152
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EARTH INSTALLATION

SOLID ROCK INSTALLATION

1" RADIUS
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SOILTOP
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3
'-

0
"

3
"

3
"

9"

6"

4
"

6"

4
"

M
A

X
.

GROUT, TYPE "D"

BRONZE CAP

BRASS OR

OPSN
A

R
T

O
H

A
D
I

YEV
R

U
S

MAR
K

E
R

RTAT

IO
N

D
E

P
T

OPSN
A

R
T

O
H

A
D
I

YEV
R

U
S

MAR
K

E
R

RTAT

IO
N

D
E

P
T

NOTES

MONUMENT MARKER

3•"

3
"

Œ
"

 •"

‘
"

=
3
†

"

R

3•"

 •"

‘
"

 •"

BRASS OR BRONZE CAP DETAILS

„" „"

R=Š"

OPSN
A

R
T

O
H

A
D
I

YEV
R

U
S

MAR
K

E
R

RTAT

IO
N

D
E

P
T

OPSN
A

R
T

O
H

A
D
I

YEV
R

U
S

MAR
K

E
R

RTAT

IO
N

D
E

P
T

ROUND TOP FLAT TOP
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POST
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POST

U-CHANNEL
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TYPEÍ"D"

GROUT

INSTALLATION DETAIL

SOLID ROCK

WITNESS POST
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BRASS OR
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LINE

GROUND 

2" DIA.
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7•"

8‡"
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4"±1"4"±1"

COMPACTED BASE

2"

SECTION
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COLLAR

CONC.

BRONZE CAP

BRASS OR 

ELEVATION

PLAN

COVER DETAIL

†"

7‚"

†"

5ƒ"

„
"

1
"

2
„

"

†
"

1
‚

"

ELEVATION

CASING

PLAN

•" MINIMUM DEPTH

‰" OR ‚" LETTERS, 

NO. 4

NOTE 

SEE 

TYPEÍ"D"

GROUT

STEEL PIPE

GALVANIZED

ROCK

TOP CENTER OF THE MONUMENT.

SURVEY MONUMENTS CAN BE PRECAST OR CAST-IN-PLACE.  SET THE BRASS CAP IN THE 

FLAT TOP MARKERS FOR HORIZONTAL CONTROL.

USE ROUND TOP MARKERS FOR VERTICAL CONTROL, HORIZONTAL CONTROL, OR BOTH.  USE 

TOP CAP.

ESTABLISHED.  THE VERTICAL CONTROL POINT IS THE HIGHEST POINT OF THE ROUND 

ENSURE THAT HORIZONTAL CONTROL MARKERS ARE PLACED WITHIN •" OF THE POINT 

AND PLACED AN EQUAL DISTANCE APART.  TIE WITH NO. 8 WIRE AT 10" INTERVALS.

REINFORCE EARTH INSTALLATION MONUMENT MARKER WITH FOUR NO. 2 BARS, 33•" LONG, 

CASING DESIGNS MAY BE USED WITH APPROVAL FROM THE ENGINEER.

PLACED CLOSER TO THE GROUND OR IN CASING IN AREAS THAT ARE MOWED.  OTHER 

USE CASING WHEN THE MONUMENT IS PLACED IN PAVEMENT.  THE MONUMENT MAY BE 

MACHINE COVER AND CASING CONTACT SURFACES TO A TRUE BEARING ALL AROUND.

REFERENCE MARKER, CONTROL POINT, OR PROPERTY CORNER.

THE MONUMENT MARKER MAY BE USED AS A RIGHT-OF-WAY MARKER, PROJECT MARKER, 

POINT,  OR "COR" FOR PROPERTY CORNER.

MARKER, "PRJ" FOR PROJECT MARKER, "REF" FOR REFERENCE MARKER, "CTL" FOR CONTROL 

STAMP THE MONUMENT CAP ACCORDING TO ITS PURPOSE.  "ROW" FOR RIGHT-OF-WAY 

SOLID ROCK INSTALLATION DETAIL.

ROCK IS ENCOUNTERED, GROUT THE WITNESS POST AS SHOWN IN THE WITNESS POST 

PLACE THE WITNESS POSTS AS CLOSE TO THE MARKERS AS PRACTICAL.  WHEN SOLID 

DRAWINGS NOT TO SCALE.

1.

2.

3.
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GENERAL NOTES:

FOUNDATION IS IN CONTACT WITH SIDEWALK.

AROUND POLE FOUNDATION WHEN POLE

FILLER JOINT MATERIAL WILL BE PLACED

SIDEWALK ELEVATION.

MATCH THE ADJACENT PAVEMENT EDGE OR

ELEVATION OF TOP OF POLE FOUNDATION SHALL

DRAWING NOT TO SCALE.

SUPPLEMENTAL SPECIFICATIONS.

FOR HIGHWAY CONSTRUCTION AND THE

619.03 OF THE ITD STANDARD SPECIFICATIONS 

AND TIGHTENED IN ACCORDANCE WITH SUBSECTION

ANCHOR BASE ASSEMBLIES SHALL BE INSTALLED

10:1 LONGITUDINAL TAPER

TO THE POLE FOUNDATION SHOULD HAVE A 

SLOPES FROM THE EDGE OF THE ROADWAY 

MUST BE 10:1 OR FLATTER.

TRAFFIC ON THE INTERSTATE SYSTEM

CROSS SLOPES PERPENDICULAR TO THE FLOW OF 

TRAFFIC MUST BE 6:1 OR FLATTER. 

CROSS SLOPES PERPENDICULAR TO THE FLOW OF 
TOE OF SLOPE

POLE FOUNDATION

T
R

A
F

F
I
C
 

F
L

O
W

FOUNDATION GRADING/SLOPE TREATMENT

BREAKAWAY BASE

IN DRILLED HOLE

TYPICAL POLE FOUNDATION

DAYS BEFORE ANY LOADING IS APPLIED.

STRENGTH AND CURE FOR A MINIMUM OF 7

FOUNDATION CONCRETE SHALL ACHIEVE 100%

INSERTS

ANCHOR

FEMALE

REQUIRED

ANCHORS

4 FEMALE

30'

35'

40'-50'

2'-0''

2'-6''

3'-0'' 8'-0''

7'-0''

5'-0'' 4

4

5

#4

#4

#4 41'-10''

27'-2''

20'-10'' 6

6

8 #6

#6

#4 25'-6''

37'-6''

58'-0''

1.3

2.1

0.6

LENGTH

MASTARM

HEIGHT

MOUNTING

TYPE

FOUNDATION

CONCRETE

YARDS

CUBIC

SHALL BE 60 KSI STEEL.

REINFORCING STEEL IN POLE FOUNDATIONS

QTY. QTY.

OF 6 INCHES.

TO A MINIMUM

EXITING THE FOUNDATION

2" RIGID STEEL CONDUIT

OF 6 INCHES.

TO A MINIMUM

EXITING THE FOUNDATION

2" RIGID STEEL CONDUIT

USED IN POLE FOUNDATIONS. 

CLASS 40A CONCRETE SHALL BE

CODE - REINFORCING STEEL).

TO ANSI/AWS D1.4 (STRUCTURAL WELDING 

TO AASHTO M 31 AND ALL WELDING CONFORMS

WELDED IF THE REINFORCING STEEL CONFORMS

FOUNDATION REINFORCING STEEL CAGES MAY BE

4" MAX.

COUPLINGS

BREAKAWAY SUPPORT

GROUND LINE

POLE FOUNDATION

5' CHORD

PLAN SHEET

SHOWN ON

DISTANCE AS

PAVEMENT

EDGE OF 

BREAKAWAY SUPPORT CLEARANCE DIAGRAMS

1
0
:1
 
T

A
P

E
R

1
0
:1
 
T

A
P

E
R

  

INDICATED ON THE PROJECT PLAN SHEETS.

THE FOUNDATIONS SHALL BE LOCATED AS

BOLT PLACEMENT.

STEEL TEMPLATE REQUIRED FOR ANCHOR

10.

7.

8.

9.

1.

2.

3.

5.

4.

6.

TO JUNCTION BOX

REBAR

HOOP AND VERTICAL

SEE SCHEDULE FOR

SPECIFICATIONS

MANUFACTURERS'

LOCATION PER

ANCHOR BOLT SIZES AND

A A

SECTION B-B

REBAR

HOOP AND VERTICAL

SEE SCHEDULE FOR

SPECIFICATIONS

MANUFACTURERS'

LOCATION PER

FEMALE ANCHOR SIZE AND

AA

SECTION B-B

SECTION A-A

ANCHOR BASE

IN DRILLED HOLE

TYPICAL POLE FOUNDATION

BE FORMED AS NEEDED.

THE UPPER 2/5 OF THE FOUNDATION MAY

OTHERWISE APPROVED BY THE ENGINEER.

PLACED AGAINST UNDISTURBED SOIL UNLESS

THE LOWER 3/5 OF THE FOUNDATION TO BE

WASHERS

ANCHOR NUTS AND

ONE LEVELING NUT, TWO

ANCHOR BOLTS REQUIRE

BBTO JUNCTION BOX

REQUIRED 

•'' PLASTIC DRAIN PIPE

OPTIONAL FINISH LINE

CENTER OF BASE PLATE.

LEAVE CAVITY UNDER

BEEN PLUMBED.

GROUT AFTER POLE HAS

NOTE;

POLE

REQ'D ON METALLIC CONDUIT

INSULATED BONDING BUSHING

4" TO 6" STUBS AND

SEE NOTE NO. 10

(NON-BREAKAWAY FOUNDATIONS)

2•'' MIN.  3'' MAX.

SPECIFICATIONS

PER MANUFACTURES'

GRADE LINE

SIDEWALK OR
6'' CLEARANCE

2
' 
0
"
 

M
I
N
.

Y

3
/
5
 

Y

TYPICAL

3'' CLEARANCE

L

A
P

'
6
'

X

P
A

L
'

6
'

X

2
' 
0
"
 

M
I
N
.

Y

3
/
5
 

Y

TYPICAL

3'' CLEARANCE

6'' CLEARANCE

2
"

BUSHING

BONDING

POLE

2"RIGID STEEL CLOSE NIPPLE

COUPLER

STEEL

BREAKAWAY

GRADE LINE

SIDEWALK OR

B B
THE FOUNDATION

FLUSH WITH THE TOP OF

TOP OF COUPLING IS TO BE

2" RIGID STEEL COUPLING -

CONDUIT

2" RIGID STEEL

SECTION A-A

BE FORMED AS NEEDED.

THE UPPER 2/5 OF THE FOUNDATION MAY

OTHERWISE APPROVED BY THE ENGINEER.

PLACED AGAINST UNDISTURBED SOIL UNLESS

THE LOWER 3/5 OF THE FOUNDATION TO BE

SIZE LIN.FT. SIZE LIN.FT.

X Y

ALL

ALL

ALL

A

B

C

POLE FOUNDATION SCHEDULE

LIGHT POLE

LIGHT POLE

LIGHT POLE

POLE TYPE

STEEL (TYP.)

REINFORCING

VERTICAL

EVENLY SPACED

STEEL HOOP (TYP.)

REINFORCING

STEEL (TYP.)

REINFORCING

VERTICAL

EVENLY SPACED

STEEL HOOP (TYP.)

REINFORCING

STEEL

REINFORCING

VERTICAL

STEEL HOOPS

REINFORCING
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IN EXCAVATION

POLE FOUNDATION

TYPICAL ANCHOR BASE 

TOP 2/5 Y

FOR CONCRETE IN THE

OR CARDBOARD TUBE

CORRUGATED METAL PIPE

IN EXCAVATION

POLE FOUNDATION

TYPICAL BREAKAWAY BASE

EXCAVATION NOTES:

4. DRAWING NOT TO SCALE.

  OF 100 PSI TO 300 PSI.

3. IF CONTROL DENSITY FILL IS USED FOR BACK FILL, IT SHALL HAVE A COMPRESSIVE STRENGTH

  AND SUPPLEMENTAL SPECIFICATIONS.

  SUBSECTION 210.03 OF THE IDAHO STANDARD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION

2. WHEN NATIVE SOIL IS USED FOR BACKFILL, IT SHALL BE COMPACTED IN ACCORDANCE WITH

  THE CONDUITS WILL BE EQUAL TO THE DIAMETER OF CONDUIT OR CONDUIT PLUS ONE INCH. 

1. ÍIF CORRUGATED METAL PIPE IS USED UP TO SIDEWALK OR GRADE LINE, CUT OUT HOLE FOR

BEDROCK

SOLID

BEDROCK

SOLID

SOLID BEDROCK NOTES:

BEDROCK

SOLID

BEDROCK

SOLID

4
'-

0
"
 

M
I
N
.

IN SOLID BEDROCK

POLE FOUNDATION

TYPICAL ANCHOR BASE 

IN SOLID BEDROCK

POLE FOUNDATION

TYPICAL BREAKAWAY BASE

SEE STANDARD DRAWING 619-1 SHEEET 1 FOR DETAILS

4
'-

0
"
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.

2
'-

0
"
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.

2
'-

0
"
 

M
I
N
.

2
'-

0
"
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0
"
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TO JUNCTION BOX

TO JUNCTION BOX TO JUNCTION BOX

TO JUNCTION BOX

SAFE EXCAVATION LINE

OF 6 INCHES.

TO A MINIMUM

EXITING THE FOUNDATION

2" RIGID STEEL CONDUIT

OF 6 INCHES.

TO A MINIMUM

EXITING THE FOUNDATION

2" RIGID STEEL CONDUIT

OF 6 INCHES.

TO A MINIMUM

EXITING THE FOUNDATION

2" RIGID STEEL CONDUIT

FOR CONCRETE

CORRUGATED METAL PIPE

5.  DRAWING NOT TO SCALE.

4. EXCAVATION NOTES APPLY TO THIS APPLICATION.

  AT LEAST 2 INCHES. FILL DRILLED HOLES WITH GROUT, 705.02, TYPE B, CLASS 1.

  ON SHEET 1 IN BEDROCK. DIAMETERS OF DRILLED HOLES FOR VERTICAL REINFORCING STEEL SHALL BE

3. SOCKET ALL VERTICAL REINFORCING STEEL FULL LENGTH AS SHOWN IN POLE FOUNDATION SCHEDULE

2. THREE REINFORCING STEEL HOOPS TO BE EVENLY SPACED ARE REQUIRED.

  MAY BE REQUIRED

1. ÍIF DEPTH TO BEDROCK IS LESS THAN 4', NOTIFY THE ENGINEER AND REDESIGN OF THE FOUNDATION

FOR CONCRETE

CORRUGATED METAL PIPE

OF 6 INCHES.

TO A MINIMUM

EXITING THE FOUNDATION

2" RIGID STEEL CONDUIT

CONCRETE IN THE TOP 2/5 Y

OR CARDBOARD TUBE FOR

CORRUGATED METAL PIPE

GRADE LINE

SIDEWALK OR POLE

3/5 Y

PIPE IN THE LOWER

CORRUGATED METAL

DENSITY FILL

OR CONTROLLED

NATIVE SOIL

COMPACTED

SAFE EXCAVATION LINE

GRADE LINE

SIDEWALK OR POLE

GRADE LINE

SIDEWALK OR

3/5 Y

PIPE IN THE LOWER

CORRUGATED METAL

DENSITY FILL

OR CONTROLLED

NATIVE SOIL

COMPACTED

POLE

GRADE LINE

SIDEWALK OR

POLE

6'' CLEARANCE

TYPICAL

3'' CLEARANCE

2
/
5
 

Y

3
/
5
 

Y

Y

6'' CLEARANCE

TYPICAL

3'' CLEARANCE

6'' CLEARANCE

TYPICAL

3'' CLEARANCE

3
/
5
 

Y

2
/
5
 

Y

Y

6'' CLEARANCE

TYPICAL

3'' CLEARANCE

EVENLY SPACED

STEEL HOOP (TYP.)

REINFORCING

EVENLY SPACED

STEEL HOOP (TYP.)

REINFORCING

EVENLY SPACED

STEEL HOOP (TYP.)

REINFORCING

VERTICAL REINFORCING STEEL

EVENLY SPACED

STEEL HOOP (TYP.)

REINFORCING

VERTICAL REINFORCING STEEL
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1 1

SNOW POLES

STANDARD DRAWING

1 05-05 MSM

DECEMBER, 2002

628-1_1218.dgn

2 04-14 RDL

DETAIL A DETAIL B

DETAIL DDETAIL C

BOLT AND NUT

‚" DIA. ALUMINUM 

FLEXIBLE SNOW POLE

DELINEATOR

DELINEATOR

REFLECTORS REFLECTORS

NOTES

SNOW POLE INSTALLATION

(TYPE R)(TYPE F)

4
8
"

4
8
"

1
2
"

M
I
N
.

FLEXIBLE SNOW POLE

FLEXIBLE POLE RIGID POLE

3"

3
"

DESIGN/TRAFFIC SERVICES ENGINEER

ORIGINAL SIGNED BY: KEVIN SABLAN

REQUIRES STD. DWG. 617-1

BOLT AND NUT

‚" DIA. ALUMINUM 

‚" DIA. RIVET OR 

BOLT AND NUT

‚" DIA. ALUMINUM 

‚" DIA. RIVET OR 

BOLT AND NUT

‚" DIA. ALUMINUM 

‚" DIA. RIVET OR 

POLES TO ACHIEVE THE SNOW POLE HEIGHT.

4.  DO NOT CONNECT MULTIPLE SECTIONS OF RIGID DELINEATOR 

5.  DRAWINGS NOT TO SCALE.

2
4
"
 
T

O
 
4

8
"

2
4
"
 
T

O
 
4

8
"

SEE DELINEATOR

STANDARD DRAWING

SHOWN ON THE DELINEATOR STANDARD DRAWING.

INSTALL RIGID POLE DELINEATORS AND SNOWPOLES AT THE SPACING 

1.  ATTACH FLEXIBLE SNOW POLES TO DELINEATOR POLES OR 

3.  USE WHITE RETROREFLECTIVE MATERIAL FOR THE REFLECTOR.

THE DELINEATOR STD. DWG.

DELINEATOR.  SEE DETAIL A AND 

RIGID DELINEATOR POST
SEE NOTE NO. 4

DELINEATOR POST

1.12 LB/FT RIGID 

STD. DWG.

DELINEATOR 

B AND THE 

SEE DETAIL 

DELINEATOR.  

STEEL BOLT AND NUT

‚" DIA. GALVANIZED 

RIGID DELINEATOR POST POST

RIGID DELINEATOR 

POST

RIGID DELINEATOR 

POST

DELINEATOR 

RIGID 

REFLECTOR DETAIL

SEE NOTE NOS. 2 AND 3

ALUMINUM.

SHEETING TO SHEET 

AFFIX RETROREFLECTIVE 

3 12-18 RDL

SEE DETAIL D.

BOTH DIRECTIONS.  

REFLECTOR FACING 

SEE DETAIL C.

BOTH DIRECTIONS.  

REFLECTOR FACING 

SNOW POLE.

RETROREFLECTIVE SHEETING ATTACHED DIRECTLY TO THE FLEXIBLE 

THE SAME DIMENSIONS AS SINGLE DELINEATORS, OR THEY CAN BE 

2.  THE REFLECTOR CAN BE MADE OF THE SAME MATERIAL AND HAVE 
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PAVEMENT MARKINGS 630-1

1 4

3"

4"ÍTOÍ6"

4"ÍTOÍ6"

4"ÍTOÍ6"

BROKEN LINE

DOTTED LINE

12' 38' 50'

9' 12'3'

2' 8' 6'
 

SOLID LINE

DOUBLE LINE

COMBINATION SOLID AND BROKEN LINE

NOTES

NORMAL LINE

2X WIDTH OF

LONGITUDINAL PAVEMENT MARKING LINES

NORMAL LINE

WIDE LINE

NORMAL DOUBLE LINE

LONGITUDINAL PAVEMENT MARKING LINE WIDTHS

1
2
"

1
2
"
ÍT

O
Í2

4
"

12"ÍTOÍ24"

6
' 

M
I
N
.

4
'

4
8
"

2
4
"

2
4
"

6' MIN.

25'

4
8
"

2
4
"

2
4
"

36" 24" 36"

USE WHITE AND YELLOW PAVEMENT MARKINGS AS FOLLOWS:

WHITE:

YELLOW:

1.

2.

USE DOUBLE LINES TO PROHIBIT PASSING OR LANE CHANGING.

LEFT-TURN LANE.

THE OPPOSITE DIRECTION OR TO INDICATE A TWO-WAY 

PASSING IN ONE DIRECTION WHILE PERMITTING PASSING IN 

USE COMBINATION SOLID AND BROKEN LINES TO PROHIBIT 

USE LONGITUDINAL PAVEMENT MARKINGS AS FOLLOWS:

WIDTH: NORMAL (4" TO 6") OR WIDE (2X NORMAL WIDTH)

COLOR: WHITE OR YELLOW

WIDTH: NORMAL (4" TO 6")

COLOR: WHITE OR YELLOW

WIDTH: NORMAL (4" TO 6" LINE, 3" GAP, 4" TO 6" LINE)

COLOR: WHITE OR YELLOW

WIDTH: NORMAL (4" TO 6" LINE, 3" GAP, 4" TO 6" LINE)

COLOR: YELLOW

WIDTH: NORMAL (4" TO 6") OR WIDE (2X NORMAL WIDTH)

COLOR: WHITE OR YELLOW

3' LINE SEGMENT, 9' GAP OR 2' LINE SEGMENT, 6' GAP (SEE NOTE NO. 2)

USE DOTTED LINES AS FOLLOWS:

3' LINE SEGMENT, 9' GAP:

2' LINE SEGMENT, 6' GAP:

I.

THE RIGHT-HAND EDGE OF THE HIGHWAY.B.

DIRECTION.

THE SEPARATION OF TRAFFIC TRAVELING IN THE SAME A.

DIRECTIONS.

THE SEPARATION OF TRAFFIC TRAVELING IN OPPOSITE A.

TWO-WAY LEFT-TURN LANES.C.

OR RAMPS.

THE LEFT-HAND EDGE DIVIDED HIGHWAYS, ONE-WAY STREETS, B.

A.

B.

C.

D.

E.

II. TO SEPARATE THROUGH LANES AND TURN LANES OR RAMPS.

BETWEEN INTERSECTIONS.

RAMP AND EXIT RAMPS OR 1 MILE OR LESS IN LENGTH 

MILES OR LESS IN LENGTH BETWEEN FREEWAY ENTRANCE 

TO SEPARATE A THROUGH LANE AND AN AUXILIARY LANE 2 

I.

III.

AS A LANE LINE EXTENSION THROUGH AN INTERSECTION.

5.

6.

IN THE ITD TRAFFIC MANUAL.

METHODS FOR DETERMINING TURN-LANE LENGTH ARE DESCRIBED 

7.

3.

TO THE CENTER OF LINE.

INDICATED.  MEASURE LANE WIDTHS FROM THE CENTER OF LINE 

USE 12' VEHICULAR TRAVEL LANES UNLESS OTHERWISE 

4.

ACCOMODATE OTHER SITUATIONS.

SHOW COMMON APPLICATION.  MODIFY AS NEEDED TO 

THE PAVEMENT MARKING APPLICATION EXAMPLES PRESENTED 

EXAMPLE STOP LINE AND CROSSWALK DETAIL

L = WS

WHERE:

8.

THE OFFSET WIDTH IN FEET.

USE 8W FOR POSTED SPEED LIMITS OF 40 MPH OR LESS. W IS 

USE 15W FOR POSTED SPEED LIMITS OF 45 MPH OR GREATER.  

S = POSTED SPEED LIMIT

W = OFFSET WIDTH IN FEET

11. DRAWINGS NOT TO SCALE.

9.

10.

A.

SHOWN.  SOME MARKINGS ARE OPTIONAL.

USE LANE-USE ARROWS AND WORD PAVEMENT MARKINGS AS 

MILE THEREAFTER.

BEGINNING OF A TWO-WAY LEFT-TURN LANE AND EVERY • 

USE TWO-WAY LEFT-TURN ARROW MARKINGS NEAR THE 

THE DOWNSTREAM ARROW CAN BE OMITTED.

LENGTH IS LESS THAN 75 FEET.  IF SHORTER THAN 75 FEET, 

USE TWO OR MORE LANE-USE ARROWS UNLESS THE TURN-LANE 

B.

SHOWN.

DIRECTION IN ASCENDING STATION/MILEPOST DIRECTION AS 

ON TWO-LANE HIGHWAYS, PAINT THE CENTERLINE IN ONE 

FOR ALL SPEEDS.

ARE PERMITTED.  USE THE 12' LINE SEGMENT, 38' GAP PATTERN 

USE BROKEN LINES TO INDICATE PASSING OR LANE CHANGING 

TRAVEL WAY OR TO DISCOURAGE LANE CHANGING.

USE SOLID LINES TO INDICATE THE LEFT OR RIGHT EDGE OF 

A MANDATORY EXIT OR TURN LANE (DROPPED LANE).

TO SEPARATE A THROUGH LANE AND A LANE THAT BECOMES 

13683
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APPROACHES.

ROADS.  CONTINUE EDGE AND LANE LINES THROUGH DRIVEWAY 

BREAK EDGE AND LANE LINES AT INTERSECTIONS WITH MINOR 

EQUATION TO DETERMINE L:

USE DISTANCE L WHEN PRACTICAL.  USE THE FOLLOWING 
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Í10. NOT TO SCALE.

   PLACED IN GROUND).

   ABOVE CONDUIT (TYPICAL OF ALL CONDUIT

 9. 6" WIDE ELECTRICAL HAZARD TAPE INSTALLED 1'-0"

 8. GRADE AREA TO PROVIDE DRAINAGE AWAY FROM CABINET FOUNDATION.

   CAUSE MODIFICATION OF THE CABINETS.

 7. CONDUIT SHALL BE INSTALLED IN SUCH A MANNER AS TO NOT

 6 GROUND IN ACCORDANCE WITH N.E.C.

 5. FOAM PLUG REQUIRED AT BOTH ENDS OF SPARE CONDUITS.

 4. STUBOUTS SHALL BE TERMINATED WITH A STEEL BONDING BUSHING.

   CONDUITS SHALL BE AS SHOWN ON THE PLANS.

   FROM THE FOUNDATION SHALL BE RIGID STEEL. THE REMAINING

 3. ALL CONDUITS,  ELBOWS,  AND COUPLINGS WITHIN AND PROTRUDING

   ANSI/AWS D1.4 (STRUCTURAL WELDING CODE - REINFORCING STEEL).

   CONFORMS TO ASTM A706/A706M AND ALL WELDING CONFORMS TO

 2. FOUNDATION REBAR CAGES MAY BE WELDED IF THE REBAR

   PROJECT PLAN SHEETS.

 1. THE FOUNDATION SHALL BE LOCATED AS INDICATED ON THE

AND QUANTITY

PLAN SHEET FOR SIZE, TYPE

RIGID CONDUIT (SEE SIGNAL

SEE NOTE #8

SEE NOTE #9

2
'-

4
''
 M

I
N
.

TYPE

CABINET

SIGNAL
M

P & R

FOUNDATION

TYPE
A

2'-9''

3'-11''

1'-8''

B

2'-5''

C

-
3'-4ƒ''

D

-
1'-6•''

E

-

1'-0''

NO.

4

4

SIZE

#4

#4

LIN. FT.

32'-0''

47'-4''

HOOPS

NO.

6

6

SIZE

#4

#4

LIN. FT.

19'-0''

19-'0''

VERTICAL RODS

FOUNDATION

CU. YDS. CONC. CABINET ANCHOR BOLT

.6

PAD

2

4

QNTY. SIZE

ƒ"ÜXÜ18"ÜXÜ2‚"

ƒ"ÜXÜ18"ÜXÜ2‚"

NOTES:

FRONT VIEW

A

B

A

B

SEE NOTE #8

CABINET

SIGNAL CONTROLLER

2'' CLEARANCE TYPICAL

3
'-

6
''

2
'-

0
''

2
'-

0
''

SEE SCHEDULE FOR ANCHOR BOLT

SIZE AND QUANTITY

ENCASED IN CONC. OR ASPHALT

•''

SEE SCHEDULE FOR HOOPS AND

ƒ'' CHAMFER ON CORNER & PERIMETER TYPICAL

VERTICAL BARS

RAISED CONCRETE PAD REQUIRED

(SEE PLANS FOR ALTERNATE LOCATION)

2 - SIZE "C" JCT BOXES PLACED IN PAD

2'' SPARE2'' SPARE

SECTION BB

FOR DRAINAGE

MESH AND 1" SLOPE

6" X 6" WOVEN WIRE

4'' CONC. PAD WITH #10

CABINET INTERIOR

STUBBED FROM

W/SPARE 2" CONDUIT

SIZE "C" JCT BOX6" STUB OUT 

SEE NOTE #7

GROUND ROD

SECTION AA

REQ'D (TYP)

COMPOUND

CAULKING

CABINET

SIGNAL CONTROLLER

6'' LAP
C

A

2'' CLEARANCE TYPICAL

D EB

6'' 

3
'-

0
''

1
0
''
 

2
''
 

3'-0''

TYPICAL 

2'' MAX.

 5''

B

 
L

O
W

V
O

L
T

A
G

E

H
I
G

H

V
O

L
T

A
G

E

656-6
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:LOOP DETECTORS

2

10FT/SEC  DECELERATION RATE

DECEMBER, 1994

08-08 NQB6

5

07-107

1 HEB

2 HEB

3 HEB

4 HEB

12-93

12-94

03-96

07-03

08-06 HEB

HEB

   GROUNDING AT THE JUNCTION BOX.

2.  THE FOIL SHIELD SHALL BE INSULATED TO PREVENT

    CONDUCTORS. 

3.     SPLICE DUAL PURPOSE LOOPS TO THE RED AND GREEN

SLOT ˆ" MIN.

WIDER THAN CABLE

SLOT ˆ" MIN.

SEALANT

WITH AN APPROVED

FILL SAWED SLOT

SEALANT

WITH AN APPROVED

FILL SAWED SLOT

(CONCRETE CONSTRUCTION)

METHOD D
TIE WIRE

PLASTIC COATED

PRE-FORMED LOOPS.

METHOD "C" MAY BE USED ONLY WITH

APPROVED SEALANT (TYPICAL)

AND SEAL END WITH

IN BASE MATERIAL

TERMINATE CONDUIT

TOTAL ENCAPSULATION. 

BED LOOP CONDUCTORS IN SEALANT FOR

A BLUNT INSTRUMENT.

SEAT LOOP CONDUCTORS IN SLOT WITH

CUTTING AND PRIOR TO CABLE INSTALLATION.

HYDRO CLEAN AND AIR DRY SLOTS AFTER

M
I
N
.

1
"

WIRE MESH

REBAR OR

COVER MIN.

4" CLEAN

10
"

SCHEDULE 80 PC

LOOP ƒ"

PRE-FORMED

1

LOOP 

PRE-FORMED

 

2" POLY SPACER

TURNS OF FOUR CONDUCTOR CABLE.

IN JCT. BOX ONLY. ALL LOOPS REQUIRE TWO

AND CONNECTION TO THE LEAD-IN ALLOWED

SPLICING OF MULTIPLE LOOP CONDUCTORS

NOTE:

FOAM

EXPANDABLE

APRROVED

FILL WITH AN

OF PAVEMENT

TOP COURSE

OF PAVEMENT

TOP COURSE

OF PAVEMENT

LOWER COURSE

CABINET OR JUNCTION BOX

TYP. 2'' PLASTIC CONDUIT TO

SYSTEM TAPE 

IDENTIFICATION 

COLOR CODED LOOP

LOOP IN SYSTEM

SHALL BE LAST 

DUAL PURPOSE LOOP

18" MIN.

24" MAX.

18" MIN.

APPROACH SIDE OF STOP BAR

TYPICAL
5° MAX.

10'

22' 76'

104'

60' 90'

184'

120' 190'

344'

WITH/WITHOUT A CROSSWALK.

THE 1' DIMENSION SHALL BE USED

24" MAX.

18" MIN.

24" MAX.

1'

T
H

E
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S
E
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S
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R
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O
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T
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O
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X
 

T
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1
8
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 M

A
I
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T
E

N
A

N
C

E
 

L
O

O
P
 

R
E

Q
U
I
R

E
D

M
A

X
. 2
"

M
IN
.

•
"

NO. NO.

3

LANE NO.

1

2

3

4

5

6

BLACK

WHITE

RED

GREEN

ORANGE

BLUE

DETECTOR LOOP SPACING PLAN

   OUTPUT

TAPE COLOR

J. B. NO. 2 J. B. NO. 3J. B. NO. 1

COLOR CODED LOOP 

IDENTIFICATION SYSTEM

PLAN

LOOP

"A"

(STOP CONDITION)

"B"

"C"

"D"

2

-
+

  INPUT

EDGE OF PAVEMENT.

LANE NEAREST THE CURB OR

SHALL BE USED FOR THE

IN ASCENDING ORDER - BLACK

BLACK TAPE.

LANE 1  REQUIRE 1  BAND OF

CONDUCTORS FOR LOOP 1

EXAMPLE:

OF GREEN TAPE.

LANE 4 REQUIRE 3 BANDS

CONDUCTORS FOR LOOP 3

CABINET

UNSPLICED TO THE

TEST CONDUCTOR:

TYP. SAWED SLOT

THE CURB IS NOT POSSIBLE

USE ONLY WHEN PLACEMENT BEHIND

PATCH MATERIAL

FROM HOT

CONDUCTORS

TYP.   PROTECT

TRAFFIC RATED JCT. BOX

(25 M.P.H.)

(35 M.P.H.)

(50 M.P.H.)

2

JUNCTION BOX AND CONDUIT LOCATION

BLACK}
  INPUT

   OUTPUT

-
+

WHITE

RED

GREEN

J. B. NO. 4

NO.

4

TRAVEL

DIRECTION OF

10FT/SEC  DECELERATION RATE

     UNLESS OTHERWISE SPECIFIED.

     CENTERED IN THE TRAVEL LANE

NOTE:   ALL LOOPS ARE 6' X 6' SQUARE AND

TYP. 1'' RIGID CONDUIT 

BE 1•" DIA.

ARE REQUIRED,  THE CONDUIT SHALL

WHEN SIX OR MORE LOOP CABLES

JUNCTION BOX.

CONDUCTOR IN LAST

END OF EACH UNUSED

INSULATE AND SEAL

LEAD IN CABLE:

4 CONDUCTOR

LOOP SPLICE DETAIL AT JUNCTION BOX

LOOP CONDUCTORS

BLK

BLK

GRN
GRN
RED

REDWHT

WHT

O
U

T
P

U
T

#10 A.W.G. TEST

CONDUCTOR REQUIRED

JUNCTION BOX

TOP OF

4C LEAD-IN CABLE 

CONDUCTOR

TEST

#10 A.W.G.

*
*

*

  WATERPROOFED WITH AN APPROVED SPLICE KIT.

1.  ALL CONDUCTOR SPLICES SHALL BE SOLDERED AND

NOTES:

BLACK

WHITE

RED

GREEN

I
N

P
U

T

FOIL SHIELD

DO NOT GROUND 

METHOD A

(EXISTING PAVEMENT)

NEW CONSTRUCTION MULTIPLE COURSES

OR OVERLAY EXISTING SINGLE COURSE

BASE COURSE

METHOD C

NEW CONSTRUCTION

SINGLE COURSE

WIDER THAN CABLE

METHOD B

NO.

N

LOOP SYSTEM AND JUNCTION BOX WIRING DIAGRAM

S
W
a
1S

W
a

2

S
W

a
3

S
W

a
4

Sa1

Sa2

Sa3

Sa4

Na1

Na2

Na3

Na4

E
a
1

E
a
2

E
a
3

E
a
4

W
b
1

W
b
2

W
b
3

W
b
4

W
a
1

W
a
2

W
a
3

W
a
4

LOOP NUMBERING SYSTEM

LOOP NUMBERING PROCEDURE

2 3 4

W L a 3

EXAMPLE

E
R
a
2

E
R
a
3

E
R
a
4

E
R
a
1

E
L
a
1

E
L
a
2

E
L
a
3

E
L
a
4

W
L
a
4

W
L
a
3

W
L
a
2

W
L
a
1

3.

4.1.

2.

POSITION

1

N = NORTH,    S = SOUTH,  ETC.

APPROACHING TRAVEL LANE.

MAGNETIC ORIENTATION OF

NO ENTRY = THROUGH

TURN;   R = RIGHT TURN;

TRAVEL LANE:  L = LEFT

VEHICULAR MOVEMENT IN

EDGE OF PAVEMENT.

NEAREST THE CURB OR

ASCENDING ORDER,  a BEING

EACH MOVEMENT:  a-z IN

LANE DESIGNATION FOR

NEAREST THE STOP BAR.

ORDER,  1 BEING THE LOOP

LANE:  1 - 4 IN ASCENDING

LOOP NUMBER IN EACH TRAVEL

NOTES:

LOOP CONDUCTOR INSTALLATION

WOUND IN THE SAME DIRECTION.

THE LOOPS IN EACH LANE SHALL BE

1.

2.

3.

4.

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)

CHIEF ENGINEER

656-10_0710.dgn
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NOTES

STEADY

FLASHING

TIMER

START CROSSING

Watch For
Vehicles

DON'T START

Finish Crossing
IfStarted

TIME REMAINING
To Finish Crossing

DON'T CROSS

TO CROSS

PUSH BUTTON

NO. 2)

NOTE

(SEE

MAX.

10"

 

PERPENDICULAR CURB RAMP

WITH CROSSWALKS FAR APART

MIN.

10
' 

M
IN
.

4'

10
' 

M
IN
.

 

S
E
E
 
N

O
T
E
 
N

O
. 
7

N
O
. 
7

N
O
T
E

S
E
E

4
'M
IN

.

10
' 

M
IN
.

S
E
E
 
N

O
T
E
 
N

O
. 
7

4
'

M
IN
.

4'

MIN.

10
' 

M
IN
.

4
'

S
E
E
 
N

O
T
E
 
N

O
. 
7

M
IN
.

PERPENDICULAR CURB RAMP

WITH CROSSWALKS CLOSE TOGETHER WITH WIDE SIDEWALK

COMBINATION CURB RAMP

PARALLEL OR

PARALLEL CURB RAMP

WITH NARROW SIDEWALK

NO. 11

SEE NOTE

MARKINGS.

CROSSWALK 

CONTINENTAL 
(TYP.)

TURNING SPACE 

(TYP.)

TURNING SPACE 

SPACE (TYP.)

TURNING 

SPACE (TYP.)

TURNING 

FORWARD APPROACH PARALLEL APPROACH
ASSEMBLY DETAIL

PEDESTRIAN PUSHBUTTON

1
5
"

9"

PUSHBUTTON

ONLY. SEE NOTE NO. 8

PUSHBUTTON POLE 

BREAKAWAY PEDESTRIAN 

48" MINIMUM 30" MIN.

SEE NOTE NOS. 2 & 6
12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

SEE NOTE NOS. 2 & 6
SEE NOTE NO. 10

SEE NOTE NO. 11

MARKINGS.

STANDARD CROSSWALK 

SEE NOTE NO. 11

MARKINGS.

STANDARD CROSSWALK 

SEE NOTE NO. 11

CROSSWALK MARKINGS.

CONTINENTAL 

SEE NOTE NO. 11

MARKINGS.

STANDARD CROSSWALK 

SEE NOTE NO. 11

CROSSWALK MARKINGS.

CONTINENTAL 

SEE NOTE NO. 11

CROSSWALK MARKINGS.

CONTINENTAL 

SEE NOTE NO. 11

MARKINGS.

STANDARD CROSSWALK 

5' MAXIMUM

SEE NOTE NO. 3

CLEAR SPACE

PUSHBUTTONPUSHBUTTON CLEAR SPACE

DETAIL AND NOTE NO. 10

PUSHBUTTON ASSEMBLY 

SEE PEDESTRIAN 

DETAIL AND NOTE NO. 10

PUSHBUTTON ASSEMBLY 

SEE PEDESTRIAN 

Boise, Idaho

3311 West State

Headquarters

AT: ITD,

ORIGINAL STORED

DESIGN/TRAFFIC SERVICES ENGINEER
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(MUTCD)

R10-3e

4
2
"
 
(
4

8
"
 

M
A

X
.)

4
2
"
 
(
4

8
"
 

M
A

X
.)

10
' M

A
X
.

S
E

E
 

N
O

T
E
 

N
O
. 4 SEE NOTE NO. 4

1'-6" MIN.
10' MAX.

SEE NOTE NO. 4

SEE NOTE NO. 4

10' MAX.

OBSTRUCTION

CURB OR OTHER 

DRAWINGS NOT TO SCALE.

CROSSWALK MARKINGS MAY VARY.

ASSEMBLY.

R10-3e(MUTCD)  SIGN ON THE PUSHBUTTON

PEDESTRIAN PUSHBUTTON ASSEMBLIES.  USE THE

USE MODULAR OR CAST PEDESTRIAN PUSHBUTTON ASSEMBLIES.  DO NOT USE H FRAME 

STUDY.

INSTALL ACCESSIBLE PEDESTRIAN SIGNALS WHEN RECOMMENDED BY AN ENGINEERING 

WAY HAVE BREAKAWAY FEATURES.

POLES.  ENSURE THAT POLES WITHIN 10' OF THE FACE OF CURB OR EDGE OF TRAVELED 

PUSHBUTTONS MAY BE INSTALLED ON A SIGNAL POLE OR PEDESTRIAN PUSHBUTTON 

POLE.

PUSHBUTTONS, THE PUSHBUTTONS MAY BE PLACED CLOSER TOGETHER OR ON THE SAME 

IMPRACTICAL TO PROVIDE THE 10' SEPARATION BETWEEN THE TWO PEDESTRIAN 

THERE ARE PHYSICAL CONSTRAINTS ON A PARTICULAR CORNER THAT MAKE IT 

PROVIDE A MINIMUM DISTANCE OF 10' BETWEEN PEDESTRIAN PUSHBUTTONS. WHERE 

HEIGHT IS 48".

MOUNT THE PUSHBUTTON 42" ABOVE THE CLEAR SPACE. THE MAXIMUM MOUNTING 

USED.

ENSURE THAT THE FACE OF THE PUSHBUTTON IS PARALLEL TO THE CROSSWALK TO BE 

WAY A MINIMUM DISTANCE OF 1'-6" AND A MAXIMUM DISTANCE OF 10'.

PLACE PUSHBUTTON BEHIND THE FACE OF CURB OR OUTSIDE THE EDGE OF TRAVELED 

(IF PRESENT), BUT NOT MORE THAN 5' FROM THE SAID CROSSWALK LINE.

FARTHEST FROM THE CENTER OF THE INTERSECTION AND THE SIDE OF A CURB RAMP 

PLACE PUSHBUTTON BETWEEN THE EDGE OF THE CROSSWALK LINE (EXTENDED) 

TURNING SPACE FOR THE CURB RAMP MAY DOUBLE AS THE CLEAR SPACE.

IS PERMITTED FOR A PARALLEL APPROACH.  WHERE CURB RAMPS ARE USED, THE 

OBSTRUCTION, UP TO 10" IN DEPTH, BETWEEN THE CLEAR SPACE AND THE PUSHBUTTON 

CAN BE ACCESSED WITH EITHER A FORWARD OR PARALLEL APPROACH.  AN 

FIRM, STABLE, AND SLIP RESISTANT.  POSITION THE CLEAR SPACE SO THE PUSHBUTTON 

ADJACENT TO PEDESTRIAN PUSHBUTTONS.  ENSURE THAT THE CLEAR SPACE SURFACE IS 

PROVIDE A PUSHBUTTON CLEAR SPACE, WITH 30" BY 48" MINIMUM DIMENSIONS, 

CURB RAMPS ARE NOT PRESENT, MEASURE FROM THE EDGE OF TRAVELED WAY.

MAXIMUM AND MINIMUM DIMENSIONS SHOWN REMAIN APPLICABLE.  WHERE CURB AND 

FOUR TYPICAL CONFIGURATIONS ARE SHOWN.  FOR OTHER CONFIGURATIONS, THE 

656-15_0614.dgn
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DESIGN/TRAFFIC SERVICES ENGINEER

NOTES

1.

DRAWING NOT TO SCALE.

SIGNAL CABLE

GROUT

•" DRAIN PIPE

 WIRE TO BASE

ATTACH GROUND

FLASHING BEACON (RRFB)

RECTANGULAR RAPID 

WARNING BEACON

PUSH

BUTTON

TURN

WARNING

LIGHTS

TO

ON

WHEN

FLASHING

BE

PREPARED

TO STOP

 (24X12)

W16-7P PLAQUE

 R10-25 (9X12) SIGN

 ASSEMBLY WITH

PUSHBUTTON

 SEE NOTE NO. 5

CONTROLLER CABINET

4
2
"

5"7"5"

MIN. MIN. MIN. 2
"

M
I
N
.

8
'-

9
"

1
3
' 1

2
' 
P

O
L

E

POLE CAP

COLLAR ASSEMBLY

ANCHOR BOLTS

 EXPOSURE

 MAXIMUM SUNLIGHT

 ORIENT FOR

 WHEN APPLICABLE.

SOLAR ENGINE,

STEEL STRAP (TYP.)

MOUNTING BRACKET AND 

FLASHING BEACONS

RECTANGULAR RAPID 

W16-7P PLAQUES

SEE NOTE NO. 5

CONTROLLER CABINET

(TYP.)

STEEL STRAP 

BRACKET AND 

MOUNTING 

BEACON

RAPID FLASHING 

RECTANGULAR 

2
"

A

POLE {

POLE {

A

SECTION A-A

ASSEMBLY

PUSHBUTTON 

BRACKET DETAIL

RRFB DETAIL

SEE RRFB DETAIL

 FLASHING BEACON

RECTANGULAR RAPID

SEE BRACKET DETAIL

 STD. DWG. 656-3

FOUNDATION-SEE

7.

EXTEND ELBOWS BEYOND CONCRETE FOUNDATION.

USE STEEL CONDUIT ELBOWS IN CONCRETE BASES AND TO 

PLASTIC PUSH PLUG AT BOTH ENDS.  

TERMINATE SPARE STUB OUTS WITH A STEEL COUPLING AND 8.

9.

MANUFACTURERS WRITTEN INSTRUCTIONS.

INSTALL PEDESTRIAN PUSHBUTTONS IN ACCORDANCE WITH 

6.

5.

SHOWN PROVIDED THE CONDITIONS IN NOTE NO. 4 ARE MET.

BELOW ANOTHER SIGN MAY BE 1 FOOT LESS THAN THE HEIGHT 

THE HEIGHT TO THE BOTTOM OF A SECONDARY SIGN MOUNTED 

11.

SHOWN IN THE PLANS.

THE WARNING BEACON OR RRFB SYSTEM.  LOCATE CABINET AS 

PROVIDE CONTROLLER CABINET ENCLOSURE APPROPRIATE FOR 

PATHS IN ACCORDANCE WITH STANDARD DRAWING 614-1.

HORIZONTALLY INTO ADJACENT PEDESTRIAN CIRCULATION 

SECONDARY SIGNS DO NOT PROTRUDE MORE THAN 4 INCHES 

ENSURE PUSHBUTTON ASSEMBLY, CONTROLLER CABINET, AND 

 SIGNS

 WARNING

EXAMPLE

1
2
"

7
' 

M
I
N
. 
(
S

E
E
 

N
O

T
E
 

N
O
. 

5
)

RURAL SECTION

STD. DWG. 656-3

FOUNDATION-SEE 

URBAN SECTION

P
O

L
E
 

H
E
I
G

H
T
 

V
A

R
I
E

S

7
' 
(
S

E
E
 

N
O

T
E
 

N
O
. 

5
)

5
' 
(
S

E
E
 

N
O

T
E
 

N
O
. 

5
) VARY.

THE DETAILS FOR QPL APPROVED PROPRIETARY SYSTEMS MAY 

THIS DRAWING SHOWS TYPICAL BEACON INSTALLATION DETAILS.  

WARNING BEACON POLES AS SHOWN IN THE PLANS.

ACCORDANCE WITH STANDARD DRAWING 656-15.  LOCATE 

LOCATE RRFB POLES AS SHOWN IN THE PLANS AND IN 3.

COLLAR ASSEMBLY

POLE {

SECTION B-B

B

B

SIGN

WARNING 

(TYP.)

STEEL STRAP 

BRACKET AND 

MOUNTING 

BEACON

FOUNDATION

CONCRETE 

FASTENED IN 

TENSION LOOP 

 OF HANDHOLE

 CABLE OUTSIDE

24" OF SLACK

 BUSHING

INSULATING

Y Y

POLE {

 EXPOSURE

 MAXIMUM SUNLIGHT

 ORIENT FOR

 WHEN APPLICABLE.

SOLAR ENGINE,

 SIGNAL SECTIONS

BEACON - 12-INCH

 80 ALUMINUM POLE

4" SCHEDULE 40 OR

 80 ALUMINUM POLE

4" SCHEDULE 40 OR

4.

10.

FOR A FRANGIBLE CAST ALUMINUM BASE.

A FRANGIBLE COUPLING SYSTEM BASE CAN BE SUBSTITUTED 

SEE DETAIL AND NOTE NO. 4

 DOOR AND GROUNDING LUG

 SQUARE WITH ALUMINUM

PEDESTAL BASE ALUMINUM

BORDER DO NOT CONSTITUTE A WARNING BEACON.

UNITS IN A SIGN OR SUPPLEMENTAL PLAQUE LEGEND OR 

CROSSWALKS ACROSS UNCONTROLLED APPROACHES.  LED 

PEDESTRIAN, SCHOOL, AND TRAIL WARNING SIGNS AT MARKED 

FUNCTION AS WARNING BEACONS SPECIFICALLY FOR 

WARNING SIGNS.  RECTANGULAR RAPID FLASHING BEACONS 

WARNING BEACONS PROVIDE SUPPLEMENTAL EMPHASIS TO 

2.

PLAQUE

SUPPLEMENTAL 

 BACK TO BACK

 SIGN INSTALLED

 (36x36) WARNING

 (36x36), OR W11-15

W11-2 (36x36), S1-1

WARNING SIGNS

W11-2, S1-1, OR W11-15 

(SEE STD. DWG. 656-15)

 CLEAR SPACE

PROVIDE PUSHBUTTON

SEE DETAIL AND NOTE NO. 4

 DOOR AND GROUNDING LUG

 SQUARE WITH ALUMINUM

PEDESTAL BASE ALUMINUM

ANCHOR BOLTS

FRANGIBLE ALUMINUM BASE DETAIL

13683
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STANDARD CORRUGATED STEEL PIPE GASKET TYPES

O-RING GASKET SLEEVE GASKET STRIP GASKET MASTIC SEALANT GASKET

ANNULAR COUPLING BAND HUGGER COUPLING BAND
ANNULAR CMPSINGLE PIECE BAND

TYPES  1-A & 2-A DOUBLE BAR AND STRAP-TYPE 3
TYPE 1

HELICAL COUPLING BAND HUGGERL COUPLING BAND

TYPE 2

TWO PIECE BAND

HELICAL CMP

REFORMED HELICAL CMP

RIVETS OR SPOT WELDS

LUBRICATED O-RING GASKETS

BAND

PIPE

GASKET

BAR & STRAP COUPLING

BAND TYPE 3

(SINGLE STRAP)

TYPES  1-B & 2-B SINGLE BAR AND STRAP-TYPE 3

CENTERLINE OF THE PIPE.

PERPENDICULAR TO THE 

ANNULAR PIPE HAS CORRUGATIONS 

RIVETS OR SPOT WELDS LUBRICATED O-RING GASKETS
BAND

PIPE

GASKET

SPIRAL CORRUGATIONS

HELICAL PIPE HAS 

SEE NOTE NO. 5

6" GALV. BAND BOLT

FORGED STEEL BAR

GALVANIZED 

STRAP TO BAND

OR FILLET WELD 

RIVET, SPOT, WELD, 

NOTES

1.

ENDS ARE NOT ACCEPTABLE.

AND SMOOTH IN APPEARANCE.  PIPE WITH IRREGULAR REFORMED 

MADE TO ACCEPT ANNULAR COUPLING BANDS SHALL BE UNIFORM 

THE REFORMED ENDS OF HELICAL CORRUGATED METAL PIPE 

2.

BAND.

SNUGGLY AROUND THE PIPES PRIOR TO INSTALLATION OF THE 

MINIMUM OF ‚" ON BOTH EDGES.  THE GASKETS SHALL FIT 

AND 1-B SHALL EXCEED THE WIDTH OF THE BAND BY A 

SLEEVE AND STRIP GASKETS FOR COUPLING BANDS TYPE 1-A 

3.

IN ACCORDANCE WITH AASHTO M 36.

BANDS AND BAND CONNECTING HARDWARE SHALL BE REPAIRED 

ALL WELDS AND/OR EXPOSED FERROUS METAL ON COUPLING 

4.

THICKNESS AS THE PIPE.

OR GAUGE OF THE PIPE.  ALUMINUM BANDS SHALL BE THE SAME 

STEEL BAND THICKNESS SHALL BE AT LEAST • THE THICKNESS 

5.

THE STANDARD SPECIFICATIONS.

AND PRESSURE TESTED PRIOR TO ACCEPTANCE,  AS REQUIRED IN 

THE JOINTS FOR SIPHONS AND SEWERS SHALL BE WATERTIGHT 

6.

AN UNLIKE METAL,  THE BANDS SHALL BE ASPHALT COATED.

TO PREVENT GALVANIC ACTION WHEN BANDS AND PIPES ARE OF 

7.

CONTACT THE MANUFACTURER FOR DETAILS.

LUBRICANTS WILL BE AS THE MANUFACTURER REQUIRES.  

THE QUALITY AND CHEMICAL COMPOSITION OF SEAL ANTS AND 

BAND GASKETS MUST BE AS THE MANUFACTURER SPECIFIES.  

PATCHED.  THE USE OF SEALANTS AND/OR LUBRICANTS WITH 

GASKET MATERIALS ARE NOT TO BE ALTERED,   SEWN,   OR 

8.

OF EQUAL STRENGTH TO RIVETED STRAPS.

SPOT WELDED OR FILLET WELDED STRAPS ON BANDS SHALL BE 

9.

CONSIDERED MINIMAL.

TABLE ARE TO BE 

THE PIPE COUPLING BAND 

ALL RECOMMENDATIONS IN 

10. NOT TO SCALE.

LOOP IN STRAP

SPOT WELD 

WATERTIGHT COUPLING BANDS

CORRUGATED METAL PIPE



 

   

 

 

  

IDAHO
TRANSPORTATION

DEPARTMENT

IDAHO

O

ATIO
EP

T
R

A

N

R

D

E
M

T
A

N
S

P
R

T
N

T

**
PRINTS ONLY

ARE FOR 11" X 17"

SCALES SHOWN

DRAWING DATE:

NO. DATE BY

REVISIONS

SHEET OF

STANDARD DRAWING NO.
NO. DATE BY NO. DATE BY

CADD FILE NAME:

BOISE IDAHO CHIEF ENGINEER

Boise, Idaho

3311 West State

Headquarters

AT: ITD,

ORIGINAL STORED

ASSISTANT CHIEF ENGINEER (DEVELOPMENT)
1

2

3 MSM

4

02-76

02-77

09-93

12-95

706-6_0305.dgn

STANDARD DRAWING

ORIGINAL SIGNED BY: LOREN THOMAS

ORIGINAL SIGNED BY: STEVEN HUTCHINSON

06-025

MSM03-056

M
A

R
C

H
 

4
, 2

0
0

5

D
A

T
E
 

O
R
IG

IN
A

L
 

S
IG

N
E

D
:

M
IL

F
O

R
D
 

L
. M

IL
L

E
R

O
R
IG

IN
A

L
 

S
IG

N
E

D
 

B
Y
:

APRIL, 1961

MSM

MSM

706-6

22

U
N

D
E

R
D

R
A
I
N

S
E

W
E

R

I
R

R
I
G

A
T
I
O

N

*
 

C
U

L
V

E
R

T

S
I
P

H
O

N

GASKET TYPE

(NO.) DIA.

BOLTS

COUPLING

WIDTH

COUPLING
PIPE SIZECORRUGATIONSCOUPLING TYPE

SLEEVE

SLEEVE OR STRIP

O-RING

(2) 6" x •"

(6) 6" x ‡"

(4) 6" x †"10•" (2 STRAP)

102"-144" (GALV.)

1•" x ‚" & 2…" x •"

ANNULAR COUPLING BAND

TYPE 1-A

HELICAL COUPLING BAND

TYPE 1-B

ANNULAR COUPLING BAND

TYPE 2-A

HELICAL COUPLING BAND

TYPE 2-B

HUGGER COUPLING BAND

TYPE 3

PIPE COUPLING BAND TABLE

X

X

X

X

X

X

X

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

1•" x ‚" & 2…" x •"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

1•" x ‚" & 2…" x •"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

1•" x ‚" & 2…" x •"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

2…" x •" & 3" x 1"

O-RING

O-RING

SLEEVE, STRIP OR MASTIC

SLEEVE, STRIP OR MASTIC

SLEEVE, STRIP OR MASTIC

SLEEVE, STRIP OR MASTIC

SLEEVE, STRIP OR MASTIC

SLEEVE, STRIP OR MASTIC

SLEEVE, STRIP OR MASTIC

SLEEVE, STRIP OR MASTIC

SLEEVE OR STRIP

SLEEVE OR STRIP

SLEEVE OR STRIP

SLEEVE

SLEEVE

SLEEVE X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

6"-10"

12"-15"

18"-24"

30"-42"

6"-10"

12"-15"

18"-24"

30"-42"

6"-10"

12"-15"

18"-24"

30"-42"

6"-10"

12"-15"

18"-24"

30"-42"

12"-48" (GALV.)

54"-96" (GALV.)

7" (1 PIECE)

7" (1 PIECE)

12" (1 PIECE)

24" (1 PIECE)

7" (1 PIECE)

7" (1 PIECE)

12" (1 PIECE)

24" (1 PIECE)

7" (1 PIECE)

7" (1 PIECE)

12" (1 PIECE)

24" (1 PIECE)

7" (1 PIECE)

7" (1 PIECE)

12" (1 PIECE)

24" (1 PIECE)

7•" (STRAP)

12" (3 STRAP)

(3) …"

(3) •"

(3) •"

(5) †"

(3) …"

(3) •"

(3) •"

(5) †"

(4) …"

(6) •"

(8) •"

(4) …"

(4) …"

(6) •"

(8) •"

(4) …"

ANNULAR PIPE REFORMED HELICAL HELICAL PIPE

PIPE CORRUGATION STYLE

* WATERTIGHT BANDS ARE NOT REQUIRED ON CULVERT INSTALLATIONS UNLESS SPECIFIED BY THE PLANS OR SPECIAL PROVISIONS

WATERTIGHT COUPLING BANDS

CORRUGATED METAL PIPE
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