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2"C WITH 1 TYPE C FOOP 

STRAP CONDUIT TO THE TEMPORARY RAILING (TYPE K)

CUT ALL EXISTING FOOP  (TYPE A, B AND (C) AND

PULL FOOP TO THE VAULT (Sta 203+00).

AFTER THE FOOP HAVE BEEN INSTALLED IN THE NEW BRIDGE

FO CONDUITS, THE FOOP SHALL BE SPLICED TO THE EXISTING FOOP

IN THE EXISTING VAULT (Sta 213+10).

EXISTING FOOP ARE TO BE REMOVED AND COILED TO THIS SPLICE VAULT.

TFOC - 1 TYPE C FOOP USED FOR TEMPORARY FIBER OPTIC COMMUNICATIONS
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PULL FOOP TO THE VAULT (Sta 230+30).

AFTER THE FOOP HAVE BEEN INSTALLED IN THE NEW BRIDGE

FOOP CONDUITS, THEY SHALL BE SPLICED TO THE EXISTING FOOP

AT THE EXISTING VAULT (Sta 236+50).
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MODEL 332 CABINET

EXTERNAL BBS CABINET

MOUNTED TO THE

MODEL 332 CABINET

MODEL 332 CABINET

BASE PLAN FOR BBS 

MOUNTED TO THE

MODEL 332 CABINET

 MODEL 332 CABINET MODIFIED

FOUNDATION DETAIL FOR BATTERY BACKUP SYSTEM

SEE STD PLAN ES-3C FOR FURTHER DETAILS

MODEL 332 CABINET

SEE NOTE #1

MODEL 332 CABINET

ANCHOR BOLTS, 4 Minimum

(SEE NOTE #2)

1.  THE EXTERNAL BBS CABINET SHALL BE MOUNTED TO THE MODEL 332 CABINET WITH FOUR 18-8 STAINLESS STEEL

    HEX HEAD, FULLY-THREADED, �"-16 X 1" BOLTS; TWO WASHERS PER BOLT, DESIGNED FOR �" BOLTS AND ARE 18-8 STAINLESS STEEL,

    1" OUTSIDE DIAMETER, ROUND, AND FLAT; AND ONE K-LOCK NUT PER BOLT THAT IS 18-8 STAINLESS STEEL AND A HEX-NUT. 

    THE ENGINEER WILL APPROVE THE BOLT MOUNTING LOCATION PRIOR TO INSTALLATION.

 

2.  THE ANCHOR BOLTS SHALL BE �" Dia X 15" WITH A 2"-90^ BEND.  THE CABINET MANUFACTURER’S SPECIFICATION SHALL

    DETERMINE THE LOCATION OF THE ANCHOR BOLTS IN THE FOUNDATION.  THE ENGINEER WILL APPROVE THE ANCHOR BOLTS AND

    ITS LOCATION IN THE FOUNDATION PRIOR TO CONSTRUCTION.

 

3.  THE CONTRACTOR SHALL VERIFY THE DIMENSIONS OF THE BBS CABINET PRIOR TO CONSTRUCTING THE FOUNDATION OF THE MODIFIED

    PORTION OF THE Std MODEL 332 AND 334 CABINET FOUNDATION.  THE ENGINEER WILL APPROVE ANY NECESSARY DEVIATIONS

    PRIOR TO CONSTRUCTION.

 

4.  ALL DIMENSIONS ARE NOMINAL.
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(BBS FOUNDATION DETAILS)



TB    = TERMINAL BOARD

C     = COMMON

AC-   = GROUNDED CONDUCTOR

MBPS  = MANUAL BYPASS SWITCH

PTS   = POWER TRANSFER SWITCH

UPSC  = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPSM  = UPS MODE

UPS   = UNINTERRUPTIBLE POWER SUPPLY 

AC+   = UNGROUNDED CONDUCTOR

Blk   = BLACK

Grn   = GREEN

Wht   = WHITE

Gnd   = GROUND

SF    = STATE-FURNISHED

Temp  = TEMPERATURE

Batt  = BATTERY

Cntl   = CONTROL

BP    = BYPASS

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM

   OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
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PTS  = POWER TRANSFER SWITCH

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPS  = UNINTERRUPTIBLE POWER SUPPLY 

UPSM = UPS MODE

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

AC+  = UNGROUNDED CONDUCTOR

AC-  = GROUNDED CONDUCTOR

C    = COMMON

TB   = TERMINAL BOARD
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SEE NOTE 4 B
lk

2-WIRE ckt FROM

SERVICE EQUIPMENT

SINGLE-PHASE, 120 V

Wht  = WHITE

Gnd  = GROUND

Grn  = GREEN

Blk  = BLACK

Temp = TEMPERATURE

Batt = BATTERY

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

SF   = STATE-FURNISHED

Cntl  = CONTROL

1.  TYPE A REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER A.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM OF 

   THE TB IN THE 332 CABINET.
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   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
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3-SECTION 12" SIGNAL HEAD (RED, YELLOW, GREEN),

12" FULL 18" X 8"  ANGLED VISORS ARE REQUIRED

WHERE SHOWN ON PLANS.

 

BACKPLATE.

 

TYPE 1-A SIGNAL STANDARD.

 

2-SECTION 8" SIGNAL HEAD (RED, GREEN),

8" FULL CIRCLE VISORS TYPE SV-1-T BRACKET MOUNTING

ON SIDE OF STANDARD AWAY FROM THE RAMP TRAFFIC.

 

"ONE CAR PER GREEN"(R89) CONTRACTOR-FURNISHED SIGN

(SEE SHEET SQ-3 AND SQ-5) MOUNTED ON BACKPLATE AND CENTERED 

BETWEEN GREEN SECTION AND BOTTOM OF BACKPLATES AND SIDES.  

ATTACH WITH �" ` ALUMINUM BLIND RIVETS OR  GALVANIZED

�" ` X �" ` BOLTS, HEX NUTS PLAIN AND LOCK WASHERS.

 

"STOP HERE ON RED" (R10-6) CONTRACTOR-FURNISHED SIGN.

(SEE SHEET SQ-SQ-3 TO SQ-7).

FOUNDATION AND ANCHOR BOLT WITH 

SLEEVE NUTS DETAIL 

PER RSP ES-7B

LEGEND

2-LANE ON-RAMP LOOP INSTALLATION
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4’-6"(Max)
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MODEL 334 CABINET

TYPE III-CF SERVICE EQUIPMENT ENCLOSURE

MODIFY CHANGEABLE MESSAGE SIGN SYSTEM

(WIRING DETAILS)

CIA

PDA

STB

AWG

TB

CONTROLLER ISOLATION ASSEMBLY

STANDARD TERMINAL BLOCK

POWER DISTRIBUTION ASSEMBLY

TERMINAL BLOCK

AMERICAN WIRE GAGE

CHANGEABLE MESSAGE SIGN PANEL

NO SCALE

UTILITY SERVICE

FUTURE 

METER

GL SN

 BRANCH 

BREAKERS

(SEE PLANS)

MAIN

BRANCH 

BREAKERS

MAIN
GL SN

SIGN DISCONNECT IN NEMA 3R

ENCLOSURE (MOUNTED ON SIGN POST)

#6 AWG

#2 AWG #2

AWGAWG
#8

SPLICES

NEUTRAL

#8 AWG BONDING CONDUCTORS

STATE-FURNISHED MODEL 500 

CMS CABINET

ITU

 

EFOS

 

170 CONTROLLER

TB

CAT 5E CABLE

NETWORK TO SERIAL DATA CARD

C1 HARNESS

C1
AC

C9 C10 C7C8

CIA

PDA 3

MCB
AC

AC

AC

STB

PEU

PULL BOX 

NEXT TO 

SIGN POST

SINGLE-POLE, SINGLE-THROW SWITCH

CIRCUIT BREAKER

BARE COPPER GROUNDING CONDUCTOR*

GROUND ROD

#8 AWG

AC

MULTIPLE 

OUTLET STRIP 

(RACK MOUNTED)
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LEGEND

ABBREVIATIONS

120/240 V, 1`

METER FURNISHED AND

INSTALLED BY UTILITY

COMPANY

100 A 100 A

30 A

(1P)

60 A 

(2P)

240 V(ac)

60 A

(2P)
EQUIPMENT AND

CONDUIT BONDING

(TYPICAL)

120 V(ac)

TYPE D FOOP

FROM SPLICE VAULT

24 V(dc)

POWER

SUPPLY

STATE-FURNISHED 

HARNESS No. 5 (6 PAIR #18 AWG)

STATE-FURNISHED 

HARNESS No. 4 (24 PAIR #18 AWG)
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.
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UNDERGROUND WARNING TAPE

TRACER WIRE

VARIES

6" 

36"

6"

6"

UNDERGROUND WARNING TAPE

DIRT BACKFILL

MINIMUM

TRACER WIRE

40"

ALL DIMENSIONS ARE APPROXIMATE

(SEE PLANS FOR LOCATIONS)
(CENTERED WITHIN THE SHOULDER OR AS

DIRECTED BY THE ENGINEER)

TRENCH IN DIRT DETAIL

TRENCH IN SHOULDER DETAIL

MINIMUM

(FIBER OPTIC CONDUIT PLACEMENT DETAILS)

NO SCALE

1.  FIBER OPTIC CONDUIT SHALL BE INSTALLED A MINIMUM OF 6 FEET

FROM ANY EXISTING OR PROPOSED MBGR.

MODIFY COMMUNICATION SYSTEM

FO CABLE

EXISTING FO CONDUIT-(TRENCHED)

4" FO CONDUIT  

WITH THREE 1" INNERDUCTS 

Exist 4" FO CONDUIT

WITH FOUR 1" INNERDUCTS

AC PAVEMENT-6" MINIMUM

10"

OG
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UNDERGROUND WARNING TAPE
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TRACER WIRE

40"

MINIMUM

4" FO CONDUIT  

WITH THREE 1" INNERDUCTS 

10"

12"

FOOP



 

 

  

 

  

  

 

 

 

NO SCALE

PICK SLOTS

AC PAVINGCOVER

32" DIAMETER

49" DIAMETER

CAST IRON RING 10"

VAULT

CAST IRON RING

COVER

6" MINIMUM

REBAR

PC RING

FRP BODY
MINIMUM

30"

48" INSIDE DIAMETER

44"

2 SACK SLURRY

PEA GRAVEL

4" MINIMUM

12" MINIMUM

CONCRETE

4" FO CONDUIT

SEE PLANS

(ROUND SPLICE VAULT DETAILS) 
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COVER:

    ROUND CAST IRON COVER

    NON-SKID COVER SURFACE

 

TWO 0.5" ` STAINLESS STEEL BOLTS

 

LOADING:

    H-20 LOADING

 

CAST IRON RING

 

RING IS CONSTRUCTED FROM POLYMER CONCRETE

 

BODY IS CONSTRUCTED FROM FIBERGLASS REINFORCED POLYMER (FRP)

 

"CALTRANS FIBER OPTICS" SHALL BE MARKED ON THE SPLICE

VAULT COVER IN 3" HIGH LETTERS

 

CABLE HANGERS SHALL BE PROVIDED IN THE SPLICE VAULT

 

-

 

 

 

-

 

-

 

 

-

 

-

 

-

 

-

 

 

-
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ISOMETRIC VIEW

ENCASEMENT DETAIL

MODIFY COMMUNICATION SYSTEM

CALTRANS FIBER OPTIC

FG

RING
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(RECTANGULAR SPLICE VAULT DETAILS) 
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EARTH

CONCRETE

SECTION A-A

TOP VIEW

ISOMETRIC VIEW

4" CONDUIT KNOCKOUT

SEE NOTE 1

SUMP (CENTERED)

2 PIECE TORSION ASSISTED COVER

CALTRANS
FIBER OPTICS

4" CONDUIT KNOCKOUTS

A A

C
A

L
T

R
A

N
S

F
I
B

E
R

 O
P

T
I
C

S

C
A

L
T

R
A

N
S

F
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E
R

 O
P

T
I
C

S

TOP OF VAULT AND ENCASEMENT RING SHALL BE FLUSH WITH

SURROUNDING GRADE IN PAVED AREAS AND 2" ABOVE

SURROUNDING GRADE IN UNPAVED AREAS

ENCASEMENT RING SHALL

BE FORMED AND FINISHED
FIBER OPTIC

SPLICE VAULT

CLEAN CRUSHED

ROCK SUMP

6
"

M
in

S
P

L
I
C

E
 V

A
U

L
T

D
E

P
T

H

3" Min

ALL AROUND

6" Min

ALL AROUND

ENCASEMENT RING DETAILS"CALTRANS FIBER OPTICS" SHALL BE MARKED ON

THE PULL BOX COVER IN 3 INCH TALL LETTERS

 

CABLE HANGERS SHALL BE INSTALLED IN THE

SPLICE VAULT.

 

1.

 

 

2.

 

 

(THIS SHEET ONLY)NOTES:                  
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SPLICE VAULT

INCOMING FIBER OPTIC CONDUIT

OUTGOING FIBER OPTIC CONDUIT

60’ SLACK 

SEE SPLICE

CLOSURE DETAIL

60’ SLACK 

60’ SLACK 

SPLICE VAULT DETAIL

(ROUND VAULT)

60’ SLACK 

60’ SLACK

SPLICE VAULT DETAIL

(RECTANGLER VAULT)

FROM ELEMENT-TYPE D FOOP

LAY TYPE E "DARK" 

FIBERS IN TRAY

OUTGOING TYPE E CABLE FOOP

ONE BUFFER TUBE

LAY TYPE D "DARK"

FIBERS IN TRAY

INCOMING TYPE E FOOP

ONE BUFFER TUBE

12 FIBERS

SPLICE TRAY

FROM ELEMENT-TYPE D FOOP

INCOMING TYPE E FOOP

OUTGOING TYPE E FOOP

SPLICE TRAY DETAIL

(RECTANGULAR AND ROUND VAULT)

SPLICE CLOSURE

(RECTANGULAR AND ROUND VAULT)

INCOMING FIBER OPTIC CONDUIT

OUTGOING FIBER OPTIC CONDUIT

TO ELEMENT-TYPE D FOOP

SPLICE CLOSURE DETAIL

SEE

SPLICE

TRAY

DETAIL

  FUSION

 SPLICES

ON ONLY

THE FIBERS

SHOWN IN

THE PLANS

SPLICE VAULT

SEE

SPLICE

CLOSURE

DETAIL

(THIS SHEET ONLY)NOTE:                  

IN ROUND VAULTS, THE FOOP SLACK SHALL BE

STRAPPED TO THE INSIDE OF THE VAULT WALL.



DARK FIBER

SPLICE PIGTAIL TO TYPE D CABLE

SC CONNECTORS

170 CONTROLLER

{

{

SC CONNECTORS

FIBER OPTIC

SPLICE TRAY

FROM SPLICE VAULT 

FIBER DISTRIBUTION PANEL

NO SCALE

MODIFY COMMUNICATION SYSTEM

CAT 5E CABLE

INTERCONNECT AND TERMINATION UNIT (ITU)

 

{

{

SC CONNECTORS

FIBER OPTIC

SPLICE TRAY

FROM SPLICE VAULT 

FIBER DISTRIBUTION PANEL

CAT 5E CABLE

INTERCONNECT AND TERMINATION UNIT (ITU)

 

(INTERFACE DETAILS)

2 BUFFER TUBE 2 BUFFER TUBE

TO ACCESS POINT

ETHERNET SWITCH

ETHERNET

SINGLE MODE

FO JUMPERS

SINGLE MODE

FO JUMPERS

W
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D

S

R

M

S
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THE NEW RAMP METERING SYSTEM HAS BEEN INSTALLED.
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THIS DETAIL SHALL BE USED FOR VEHICLE DETECTION OF ALL MAINLINE 

THE MVDS SYSTEM SHALL BE RS AFTER 

NO SPLICES OF THE MVDS CABLE SHALL BE ALLOWED BETWEEN THE EXISTING 

5. SEE C-96 TO C-100 FOR OTHER POLE CONFIGURATION WITH

TEMPORAPY FIBER OPTIC CABLE.

MVDS ON WOOD POLE DETAIL

(TEMPORARY MVDS SENSOR)

MAINTAIN EXISTING TRAFFIC MANAGEMENT 

SYSTEM ELEMENT DURING CONSTRUCTION

STRAP EVERY

3’ (Max)
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 M
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GROUNDING ELECTRODE 
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MODEL 170 CONTROLLER
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MAINTAIN EXISTING TRAFFIC MANAGEMENT 

SYSTEM ELEMENTS DURING CONSTRUCTION

(MICROWAVE VEHICLE DETECTION SYSTEM DETAILS)

DETAIL E



LOCATION EQUIPMENT TO BE NAMEPLATED NAMEPLATE

CONTROL 

PEDESTAL

WINCH MOTOR AND CONTROL 

CIRCUIT BREAKER

HIGH MAST LIGHTING CIRCUIT

BREAKER

GROUND FAULT PROTECTED

DUPLEX RECEPTACLE

HIGH MAST LIGHTING 

PHOTOELECTRIC CONTROL

TEST SWITCH 

HIGH MAST LIGHTING

240 VOLTS
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TEST
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LTG PEC
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BOX
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CABLE 

STORAGE
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PCC PEDESTAL

FOUNDATION
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LOWERED POSITION FOR

MAINTENANCE

 

 

 

ELECTRIC WINCH MOTOR 

(1 HP, AC MOTOR)

 

AND SIZE OF CONDUCTORS AS 

REQUIRED

 

REMOTE WINCH MOTOR CONTROL

SWITCH

 

 

 

ANCHOR BOLTS 
   4 SIDES)

MASTIC JOINT

PEDESTAL

(SEE DETAIL)

120 VOLTS

WINCH MOTOR & CONTROL

120 VOLTS

CONTROL PEDESTAL

(INCLUDES 

CIRCUIT BREAKERS,
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CONTROL AND WINCH

MOTOR CONTROL)

 

4. THE "AUTOMATIC", "TEST" PORTION OF

   THE NAMEPLATE FOR THE PHOTOELECTRIC

   CONTROL TEST SWITCH SHALL CORRESPOND

   TO THE MOVEMENT OF THE SWITCH TOGGLE

   LEVER.

1. NAMEPLATES SHALL BE ATTACHED USING

   STAINLESS STEEL OR ALLUMINUM SCREWS, 

   BOLTS OR RIVETS.

 

2. WHEN NAMEPLATES ARE GROUPED TOGETHER, 

   THEY SHALL BE OF THE SAME LENGTH AND

   WIDTH.
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FOUNDATION
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HEIGHT

CONCRETE PAD
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IN NEMA 3R ENCLOSURE

 

 

 

 

MAGNETIC CONTACTOR
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NO SCALE
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3’

CONCRETE PAD

ON 20’ TYPE SO 
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3"C
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�"

BY 1" IN ALL DIRECTIONS.

12 GA (0.105" NOMINAL

20’ LIGHTNING GROUND ELECTRODE NEAR POLE

3"C

1
0
’

2’

2"C 

1" X 8’ COPPER CLAD
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HIGH MAST CONTROL PEDESTAL

HIGH MAST CONTROL 
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HIGH MAST 

LIGHTING SYSTEM
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CIRCUIT DIAGRAM

HM CONTROL

PEDESTAL DETAIL

MAIN BREAKER

240 VOLTS

SUPPLIED BY LOWERING DEVICE

MANUFACTURER.

 

HIGH MAST LUMINAIRE

QUANTITY AS REQUIRED

2"C,

TYPE 3,

1#2/0

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T

 R
E

V
I
S

I
O

N

S
T

A
T

E
 O

F
 C

A
L

IF
O

R
N

IA
  

- 
 D

E
P

A
R

T
M

E
N

T
 O

F
 T

R
A

N
S

P
O

R
T

A
T

IO
N

No.

Exp.

R
E

G
I

S
T

E
R

E

D

P
R O F E S S I O N

A
L

E
N

G
I

N
E

E
R

S

T
A

T
E

OF CAL IFOR N
IA

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>

0
9

:
0

3

2
3

-
A

P

C
H

E
C

K
E

D
 B

Y

C
A

L
C

U
L

A
T

E
D

-

D
E

S
I
G

N
E

D
 B

Y
R

E
V

I
S

E
D

 B
Y

D
A

T
E

 R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

F
U

N
C

T
I
O

N
A

L
 S

U
P

E
R

V
I
S

O
R

R

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.

ELECTRICAL

REGISTERED ELECTRICAL ENGINEER

R

USERNAME => s1244

DGN FILE => 80m94uua

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2292 PROJECT NUMBER & PHASE 08000005061BORDER LAST REVISED 7/2/2010

K
A

T
H

E
R

I
N

E
 D

I
N

H

F
E

R
D

I
N

A
N

D
 D

E
 L

A
 C

R
U

Z
F

E
R

D
I
N

A
N

D
 D

E
 L

A
 C

R
U

Z

E 17157

9-30-13

KATHERINE DINH

POLE (AS SHOWN IN PLANS)

1. SEE Std PLAN ES-6J FOR HIGH MAST POLE AND FOUNDATION DETAILS.

NOTE:

0
2

-
2

7
-
1

2

2-27-12

08 Riv,SBd 91,215
21.5/21.7,

43.2/45.2,0.0/5.1
1056 1743

4-16-12

E
L

E
C

T
R

I
C

A
L

 D
E

S
I
G

N
 B

TWIST-LOCK CAP

GFCI PROTECTED
WATERPROOF LOWERING AND

(Galv)

2" (Typ ALL

INPUT FROM SERVICE

EQUIPMENT ENCLOSURE

FG

BASE PLATE CONFIGURATION

BOLTS AS REQUIRED

No. 5 PULL 

LIGHTNING

GROUNDING

ELECTRODE

BOX

No. 5 PULL 

3"C

POP-RIVET

2", SCHEDULE 40, TYPE 3 CONDUIT

AIRCRAFT OBSTRUCTION LIGHTS (2).

SEE SHEET E-129 FOR DETAILS

3. LUMINAIRES TO BE PROTECTED

FROM LIGHTNING STRIKES AND

POWER SURGES.

 

2. DEVICE SHIELDS DIRECT LIGHT 

PEU LIGHT SHIELD NOTES

REQUIRED FOR SHIELD TO COVER THICKNESS) ALUMINUM OR

1. DIMENSIONS SHALL BE AS 

TYPE SO POWER CABLE, QUANTITY

TYPE SO POWER CABLE

3#3

3#880 A, 240 V, 2 P CIRCUIT BREAKER 

GB
400 W METAL HALIDE, 240 V HIGH 

LUMINAIRE LIGHTNING SURGE ARRESTOR

NEMA 3R ENCLOSURE WITH TERMINAL BLOCK

NB

PHENOLIC NAMEPLATE NOTES

3. NAMEPLATES SHALL BE �" (Min) WHITE

   LETTERS ON BLACK BACKGROUND.

GFCI RECEPTACLE

MODIFY LIGHTING AND SIGN ILLUMINATION

(HIGH MAST LIGHTING DETAILS)

FG

FG

10’

STEEL GROUNDING ELECTRODE

1" X 20’

LIGHTNING

GROUNDING

ELECTRODE

MOUNT NEMA 3R CABINETS

FOR CIRCUIT BREAKERS 

AND TRANSFORMER

OUTSIDE OF HM CONTROL

PEDESTAL

6"

ENGRAVED PEC CONTROL PHENOLIC NAMEPLATE TABLE 

PEC CONTROL 120 V

ABBREVIATIONS:

HM  HIGH MAST

MH  METAL HALIDE

L
U

M
I
N

A
I
R

E
 M

O
U

N
T

I
N

G

H
E

I
G

H
T

 (
S

E
E

 E
-
1

3
0

)

HINGED DOOR WITH

 PADLOCK HASP 

2%2%

2% 2%

SEE E-129 FOR DETAIL

2% 2%

PEC CONTROL PEC CONTROL 120 V



LUMINAIRE POWER CONNECTOR: TYPE ST

DISTRIBUTION CORD, 2#10 AWG

SET SCREW

SHEET METAL POWER CORD 

SUPPORT (STAINLESS STEEL)

~

~

POLE

POWER

CABLE

HEAD FRAME

COVER

CABLE

TOP VIEW

(THRU HEAD FRAME COVER)

H
I
G

H
 M

A
S

T
 P

O
L

E

#10 AWG

RING

CONNECTION

GREEN

BONDING

1
2

7

8
5

6

3
CONTROL

PEDESTAL

A

F

MOUNTING METHOD: BOLTS CLAMP

LUMINAIRE ARM MOUNTING BRACKET

ONTO RING. NO DRILLING OR WELDING

REQUIRED.

4

FOR DUPLEX RECEPTACLE

TERMINAL BLOCK

9

MOTOR POWER AND DIRECTIONAL CONTROL SWITCH

HOISTING

WIRING DETAILS

ATTACHMENT TO LUMINAIRE RING

1 30 A, 120 V CIRCUIT BREAKER, SINGLE POLE

GFI TYPE  FOR MOTOR

40 A, 240 V CIRCUIT BREAKER, DOUBLE POLE

15 A, 120 V CIRCUIT BREAKER, SINGLE POLE

15 A, 120 V CIRCUIT BREAKER, SINGLE POLE

LOCKING CONNECTOR (MALE AND FEMALE)

2

3

4

5

6

7

DOUBLE POLE

8

9

40 A, 240 V MAIN CIRCUIT BREAKER, 

OPERATING COIL

NORMALLY CLOSED

INTERLOCK RELAY,

WITH 120 V

#10 AWG MINIMUM

10

9

TYPICAL LUMINAIRE MOUNTING ARM

MOUNTING PLATE

FRESNEL LENS RED MULTIPLE LED LIGHTS

240 V

PEC CONTROL

PEC CONTROL

INTERNAL WINCH MOTOR (1 HP)

1 HP, 120 V MOTOR

120/240 V

 

NO SCALE

LUMINAIRE

MH LUMINAIRE

E-128

DUPLEX

RECEPTACLE

HOISTING

CABLE SHEAVE

LUMINAIRE RING: SIZE AS REQUIRED TO

PERMIT INSTALLATION OF QUANTITY OF

LUMINAIRES ASSEMBLY REQUIRED

MANUFACTURER FURNISHED

MAIN POWER CABLE

INDICATOR

LIGHT

2"C LUMINAIRE: 

LENGTH AS REQUIRED AND QUANTITY AS REQUIRED 

FOR NUMBER OF LUMINAIRE ASSEMBLY

BEING INSTALLED, ONE END THREADED

LUMINAIRE MOUNTING

ARM 
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(HIGH MAST LIGHTING DETAILS)

MODIFY LIGHTING AND SIGN ILLUMINATION

LIGHTNING ROD
TRANSFORMER (PER MANUFACTURER RECOMMENDATION)

PHOTOELECTRIC-POWERED

FLASHING AIRCRAFT OBSTRUCTION

LIGHTS (2)

10

TYPE SO CABLE

TO SERVICE EQUIPMENT ENCLOSURE

LEGEND (THIS SHEET ONLY):

FOR PEC

TYPE V PHOTOELECTRIC CONTROL

RAISE, OFF, LOWER

 

AIRCRAFT OBSTRUCTION LIGHT

MOUNTING ARM, ATTACH TO HOLES

MARKED "FAA" ON LOWERING ARM

AIRCRAFT OBSTRUCTION

LIGHT (2)

1" x 20’ GROUNDING ELECTRODE

FOR LIGHTING AND AIRCRAFT OBSTRUCTION LIGHTING



 

 NO SCALE

13/32" DIAMETER X 1 1/2" AND 300 V,

4

3

1

OUTPUT

 

1

2

3

4

PEC NOTES:

PHOTOELECTRIC UNIT (120 V)

C

30^(TYPICAL)

HEAD FRAME COVER

PAINTING DETAIL

A

B

A

A

B

B

B

A

INTERNATIONAL 

RED
 

WHITE

CONTACTOR OPERATING COIL

 

TEST SWITCH ("AUTOMATIC" - "TEST") 

 

AC MAGNETIC CONTACTOR - 2 POLE - 240 V,

COIL
 

TERMINAL BOARD - 6 TERMINALS - 240 V,

 

LOAD CONDUCTOR - SIZE AS NOTED ON THE

PLANS
 

#14 AWG CONDUCTOR

NEUTRAL

120/240 V

CARTRIDGE TYPE FUSE - (300 V, 1 A) 

5 A FUSE HOLDER

120 V, 5 A

40 A CONTINUOUS CURRENT CARRYING

40 A

240 V

CAPACITY 120 V, 60 Hz OPERATING 

E-129

WIRING DIAGRAM FOR TYPE V LIGHTING PEC
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KATHERINE DINH

LIGHTNING ROD

GROMMET

LIGHTNING ROD DETAIL

HEAD FRAME COVER

MOUNTING BRACKET

E
L

E
C

T
R

I
C

A
L

 D
E

S
I
G

N
 B

TWIST LOCK CAP

"NEUTRAL" TERMINAL (WHITE WIRE)

"LINE" TERMINAL (BLACK WIRE)

"LOAD" TERMINAL (RED WIRE)

MODIFY LIGHTING AND SIGN ILLUMINATION

(HIGH MAST LIGHTING DETAILS)

AUTO TEST

2

BUSHING

LOCKNUT

BRACKET ARM

LOWERING RING

STEP DOWN

TRANSFORMER

FAA MARKER (PRE-WIRED)

MEETS FAA SPEC. L-810

AIRCRAFT OBSTRUCTION LIGHT

ASSEMBLY DETAIL

39" MINIMUM

0
4

-
1

0
-
1

2

4-10-12

08 Riv,SBd 91,215
21.5/21.7,

43.2/45.2,0.0/5.1
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4-16-12

LED LAMP

B

C

D

E

A

CURVE

ISOLUX CURVE VALUES

0.16 fc

0.08 fc

0.04 fc

0.016 fc

0.008 fc

LAMP

400 WATTS

METAL HALIDE

40,000 LUMENS

            FLOODLIGHT NOTE:

 

THE INDIVIDUAL ILLUMINATION PATTERNS, INCLUDING

LIGHT SPREAD AND AIMING, SHALL BE APPROVED

BY THE ENGINEER PRIOR TO INSTALLATION.

 

CIRCULAR LIGHT SHIELDS SHALL BE MOUNTED ON

EACH LUMINAIRE TO LIMIT OFF AXIS, STRAY LIGHT.

1.

2.
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TABLE B

30’ 8"

SIZE

BC = BOLT CIRCLETHICKNESS "C" THICKNESS
Min OD

BASE TOP

POLE DATA BASE PLATE DATA

HEIGHT 

CIDH Pile

ANCHOR BOLTS

TABLE A

LEVEL

GROUND

POLE

TYPE

"D"

 "H"

3�" 0.1793"

SPREAD FOOTING

FOOTING SIZE
GROUND

LEVEL

(LENGTH x WIDTH x DEPTH)

TABLE C

REINFORCEMENT

TOP & BOTTOM

POLE TYPE

VDS 30 3’-6" 4’-9"

C
l
r

ANCHOR BOLTS, TOTAL 4

ES-6B

3
"

6" Max

Det N

ELEVATION A

1" Min

U-BOLTS

� POLE = � CIDH PILE

         FOUNDATION

SEE DETAIL C

 

4. For devices mounted and mounting heights,

3. The foundation shall be treated as level ground

   a plumb pole axis.

   necessary with the use of leveling nuts to provide

1. All steel shall be galvanized after fabrication.

5. Design Specification: AASHTO Standard Specification

7. Unit Stresses (Structural Steel):

9. Unit Stresses (Reinforced Concrete):

10.

11.

ES-7M

see TABLE B.

condition if the slope inclination is flatter

for structural support for highway signs, luminaires

and traffic signal dated 2001.

b. fy = 60,000 psi

a. f’c = 3,600 psi

The Contractor shall verify all controlling field

dimensions before ordering of fabricating

any material.

E
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E
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B
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E
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E
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E
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NO SCALE

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

COUPLING

E1(Max)  E2(Max)

"
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"
H

"
, 

S
E

E
 T

A
B

L
E

 A
 (

R
O

U
N

D
 T

A
P

E
R

E
D

 S
T

E
E

L
 P

O
L

E
 H

E
I
G

H
T

)

NEMA 3R ENCLOSURE,

26" (W) x 56" (H) x 12" (D)

VDS 30

FG

SEE NOTE 15

SEE NOTE 13

SEE NOTE 14

   1’-3" (Max) for sloped finished grade.

   Bottom of base plate.

   Handhole.  

   U-channel with bracket.

12.

13.

14.

15.

16.

17.

SEE NOTE 12

18.

SEE NOTE 18

SEE NOTE 18

FG

GROUNDING

ELECTRODE

CONDUCTOR

NOTES:

TOP LEVEL

ES-7N

Det A

1’-1�" 1’-1�"

2’-6" `

UP TO 2:1

8’-6" x 8’-6" x 2’-0"

10’-0" x 10’-0" x 2’-0"

12 - #5 EW

15 - #5 EW

than 4 : 1 (Horizontal : Vertical)

6. Wind Loadings: 100 mph (3-second gust)

a. fy = 55,000 psi (tapered steel tube)

b. fy = 50,000 psi (unless otherwise noted)

8. Anchor bolts: fy = 55,000 psi

When no barriers are used, the NEMA 3R enclosure

shall be located on the downstream side and

perpendicular to the roadway.

LOCATION
MAXIMUM TOTAL WEIGHT

(lb)

TOP LEVEL

50

´ �" x 8" x 8"

TOTAL 4

DETAIL A

SLOTS �" x 1�",

SQUARE

7" BOLT

CIRCLE

8"

�

R = 1" 

Typ
BC

BASE PLATE

DETAIL B

"C"

SQUARE

BOLT HOLE =

BOLT Dia +  �"

U-BOLT

DETAIL C

NEMA 3R

ENCLOSURE

GROUND BUSGROUNDING

ELECTRODE

CONDUCTOR

�"

 45^

POLE WALL

1" COUPLING

1" COUPLING

�
CONDUIT 

COUPLING

DETAIL D

�"

 45^

POLE WALL

2" COUPLING

2" COUPLING

�CONDUIT 

COUPLING

DETAIL E

ALTERNATIVE FOOTING

ELEVATION B

3
"

FG

BOTTOM OF

FOOTING

� POLE 

C
L

E
A

R

ANCHOR PLATE

#5 STIRRUPS

AT 8" BOTH WAYS

SEE ELEVATION A FOR

EXPOSURE AT SLOPE

2
’
-
0
"

3
’
-
6
"
 T

O
P

S
E

C
T

I
O

N

ES-7N

Det A

TABLE D - LIMITATION ON ATTACHMENTS *

* MAXIMUM HORIZONTAL EXTENT BEYOND POLE FACE IS 4 FEET.

2. During pole installation the post shall be raked as

ANCHOR

PLATE

2" ` HOLE

1�" ` x 3’-0"

ON TOP

PLATE LEVEL **

Use the manufacturer’s Effective Projected Area

(EPA) for attachments. Assign attachments to nearest

level and sum each level, see Table D for limitations.

TOP PLATE

TOP PLATE LEVEL

Install a blank flange on the top plate when closed

circuit television is not used.

1�"

UP TO 2:1

11’-0"

** MAXIMUM EXTENT ABOVE TOP PLATE IS 3 FEET.

MAXIMUM TOTAL EPA

PER LEVEL

(SQUARE FEET)

2.5

#8  Tot 10

24"

U-CHANNEL

SEE NOTE 17

U-CHANNEL

R = �" Typ

MBGR

Typ

RAIN TIGHT

COUPLING, 2" ` Max,

SEE DETAIL E

RAIN TIGHT

COUPLING, 1" ` Max,

SEE DETAIL D

RAIN TIGHT

COUPLING,

2" ` Max

WHEN CCTV IS REQUIRED,

CCTV MOUNTING ADAPTER DETAIL

SHALL BE SUBMITTED BY THE

CONTRACTOR FOR

THE ENGINEER’S

APPROVAL, SEE SES-5

2
5
’

Not used.

MODIFY CLOSED CIRCUIT TELEVISION SYSTEM

MODIFY TRAFFIC MONITORING STATION

JUSTINE NIU

C
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PROTECTED PULL BOX DETAIL

POSITION THE PULL BOX ON THE SIDE
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 RUN VIDEO COAXIAL AND POWER CABLES

HOLE AND UNDER LUMINAIRE ARM

INSIDE MOUNTING TUBE, OUT

INTO CONDUIT NIPPLE WITH DRIP LOOP

STAINLESS STEEL

CLAMPING

  
  

 

 

 

 

 

 

 

 

 

 

VIVDS CABLE (COAXIAL CABLE AND 2#12)

TO RUN CONTINUOUS TO VIDEO PANEL

TERMINATION IN CONTROLLER CABINET. 

SIGNAL POLE

LUMINAIRE ARM

LIGHTING CONDUCTORS

AS REQUIRED PER PLAN
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2’ Min

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LUMINAIRE ARM

LUMINAIRE

 

 

 

 

NO SCALE

NO SCALE

�" CONDUIT NIPPLE AT

BOTTOM OF LUMINAIRE ARM

WITH CHASED EDGES

SECURE TO POLE

WITH STRAIN RELIEF

CAMERA MOUNTING DETAILS

DETAIL A

1.

 

 

 

2.

 

 

 

 

3.

1’ MOUNTING TUBE HEIGHT EXACT

MOUNTING DETAILS TO BE SUBMITTED

TO THE ENGINEER FOR APPROVAL

HOLES TO FACE 

BACK OF VIS

VIDEO IMAGE SENSOR 

ASSEMBLIES (VIS)

All metallic conduits, bolts, straps and misc hardware shall be 

galvanized.

 

 

Elements (Total VIVDS assembly) shall have a maximum weight of 

10 lbs and a maximum effective pressure area of 1 square foot.

 

 

 

Maximum of 2 VIVDS elements added per traffic signal structure.  

Maximum of 1 element per arm (luminaire arm or traffic signal arm). 

This detail shown applies only to newly Installed poles designed 

according to Standard Plans.

E LOPEZ K.C. LIU

K.C. LIU

CAMERA MOUNTING DETAILS

SIGNAL AND LIGHTING SYSTEM
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UNIT STRESSES

NOTES:

GENERAL NOTES:

SPECIFICATIONS

ES-7M

LL

 

FG

Det. F

ES-7M

Handhole

A

                     fy  = 60,000 psi 

   necessary with the use of leveling nuts to provide

   a plumb pole axis.

than 4H:1V.

condition if the slope inclination is flatter
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Varies

1" min, 6" max

3
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A

NO SCALE 

"ELECTRICAL PLANS"

ELEVATION

ABBREVIATIONS:

WVDS - Wireless Vehicle Detection System

3
0
’
-
0
"
 M

a
x

TABLE A

SLOPING

GROUND

LEVEL

GROUND

 Structural

 Steel LBS

 plus 3.5%

Galvanizing

SIZE BC = BOLT CIRCLE

Thickness "C" Thickness

Min OD

BASE TOP

Pole

Type

TABLE B

TABLE C

"C" Square

BC
R = 1" 

TYP

Pole Data Base Plate Data

Anchor Bolts

Attachment

Enclosure

Spread Footing

Footing Size Reinforcement

Top & Bottom

Height 

 "h"

BOLT HOLE =

Ground

Level

Sloping

Length x Width x Depth

/

"d"

CIDH Pile

2’-0" 0

 

AA

3
"

C
l
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r

#5  tot 6

15

FG

BOTTOM OF

L

FOOTING ELEV

1
’
-
6

"
3

’
-
6

" Varies

1" Min, 6" Max

1

3�" 0.1793" 1"

CONDUIT SEE

ELECTRICAL 

PLANS

Weight Limits (lbs)Mounting Height

Structural Steel: fy = 48,000 psi tapered steel tube

Reinforced Concrete: f’c = 3,600 psi

Wind Loadings: 100 MPH

                fy = 36,000 psi unless otherwise noted.

Design: AASHTO Standard Specifications for Structural 

       Supports for Highway Signs, Luminaires and 

       Traffic Signals dated 2001.

ALTERNATIVE FOOTING

ELEVATION

BASE PLATE

VDS 35 35’ 8�" 1�" x 3’-0 x 4" 550

3
’
-
6
"

NEMA ENCLOSURE

40" H X 25" W X 12" D

140 Max

2" Clr

2’-0"

SECTION A-A

2

2   1’-3" Max for sloped finished grade.

1   #5 bars and #5 stirrups (top & bottom) to run

    both longitudinal and tranverse direction.

1’-1"1’-1"

Anchor bolts = A307

Antenna 4 Max33’ Max

30’ Max 2 Max

1" C CHASE 

NIPPLE

3
3
’
-
0
"
 M

a
x

ACCESS POINT 

FOR VEHICLE 

DETECTION

SENSORS

REMOVABLE RAINTIGHT

CAP

2. All steel shall be galvanized after fabrication.

3. During pole erection the post shall be raked as

4. The foundation shall be treated as level ground
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E LOPEZ
N/A

08-0M94u1
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7’-0" x 7’-0" x 1’-6"

8’-0" x 8’-0" x 1’-6"

7 - #5

8 - #5

SES-2
ELECTRICAL SYSTEMS

9’-0" 11’-0"

5. Foundation design is based on AASHTO 2001 article

   13.6 Broms’ approximate procedure assuming a 

   cohessionless material.  The angle of Internal 

   friction  used is 30 degrees and unit weight of 

   soil used is 120 lbs/ft¯.

 

6. For details not shown, see "2006 STANDARD PLANS"

   and "2006 REVISED STANDARD PLANS".
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Access Point

3’-6" Max. bottom Clr.

#5 TOTAL 6

#4 SPIRAL @ 6"

#5 STIRRUPS @ 12

BOTH WAYS

C POLE 

CONDUIT, SEE

CIDH PILE FOUNDATION 

C POLE = C CIDH

BOTTOM OF

BASE PLATE

POLE

ANTENNA

Dia + �"

1. For pole locations, see "ELECTRICAL PLANS".
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WIRELESS VEHICLE DETECTION SYSTEM
POLE DETAILS



ELEVATION

�"

1.  Place all couplings on the same side of pole.

to match choice of enclosure, prior to fabrication.

to pole with stainless steel straps or other method without

drilling holes in pole. Enclosure may require drilling

through post for mounting. Method of mounting enclosure

will require Engineer approval.

NOTES:

�

DETAIL B

TYPICAL ELECTRICAL

ACCESS DETAIL

2.  Chase nipples and slotted hole shall have a rain tight plug.

DETAIL A

�

3
’
-
0

"

0.1793"

1"

SLOTTED HOLE 

J HOOK DETAIL

1"

1"

29^

R
=
�"

2
�
"

2�"

1
�
"

1"

3
"

        DETAIL D

Plug should only be removed if chase nipple or slotted hole 

is used.

2" RECESSED COUPLING

DETAIL C  (TYPICAL)

5.  Coupling location above ground and spacing shall be verified

6.  All attachments, unless otherwise noted, shall be mounted

3.  The chase nipples shall be 1’-0" min vertical clearance from 

    the slotted hole and not on the same side as the slotted hole.

1 Drill and tap for 1" Chase nipple and plug with raintight plugs.

1" chase nipple per attachment per pole. (See Detail "B")
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ELECTRICAL SYSTEMS
SES-3

BOTTOM OF

BASEPLATE

J DATILES

J DATILES

CIDH PILE FOUNDATION

DETAIL A

SEE NOTE 5

"J" HOOK FOR CABLE

SUPPORT GRIP. �"

DIA ROUND BAR.

SEE "DETAIL D"

POST WALL

2" RECESSED COUPLING
1"C CHASE NIPPLE

(TAPPED HOLE BY FABRICATOR)

CONTINUOUS REINFORCED

SLOTTED HOLE 

REMOVABLE

RAIN TIGHT CAP

CONDUIT COUPLING

POST WALL

DETAIL C
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4.  For attachment details, see sheet SES-2.
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SES-4
ELECTRICAL SYSTEMS

/

CIDH Pile

 ’’h’’
SIZE BC = BOLT CIRCLE

’’d’’

HEIGHT Min OD STEEL LBS

A

ES-7M

ES-6B

ES-7M

FG

A

L L

SECTION A-A

   

   

2’-0’’

#4 Spiral @ 6’’

2’’ Clr

#5 Total  6

BASE PLATE

Bolt hole =

R = 1’’

TypBC

’’C’’ Square

Dia + �’’

#5  tot 6

15

Bottom of

L

#5 Stirrups @ 12

both ways

C Pole 

Footing Elev

1
’-

6
’’

3
’-

6
’’

Varies

C
lr

Conduit, see

FG

’’ELECTRICAL’’  plans

3
’’

2

A A

Anchor bolts = A307

LOADING

UNIT STRESSES

NOTES:

SPECIFICATIONS

c

with the use of leveling nuts to provide a plumb pole axis.

V.

3

1

6.  For details not shown,  see 2006 ’’STANDARD PLANS’’ and
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pole with stainless steel straps or other method without

drilling holes in pole.  Enclosure may require drilling through

post for mounting.  Method of mounting enclosure will require

Engineer’s approval.

Plug should only be removed if chase nipple or

slotted hole is used.

from the slotted hole and not on the same side as the

slotted hole.

7.  Place all couplings on the same side of pole.

8.  Chase nipples and slotted hole have a raintight plug.

9.  The chase nipples shall be 1’-0’’ min vertical clearance

10.  All attachments,  unless otherwise noted,  shall be mounted to

1068

Detail A

CCTV 

POLE DETAILS 

A

Pole Wall

1’’ Min 6’’ Max
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SECTION A-A

DETAIL B

BOX ENCLOSURE DETAIL C

J HOOK

DETAIL D

SAFETY CHAIN BRACKET
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"

1�"

6
"

6
"

BASE PLATE TO 

MATCH CAMERA BASE 

J HOOK FOR 

CABLE SUPPORT

  CAMERA 

MOUNTING  

   PLATE

´
 
�
"

ES-16A

ES-16A

R
=

�
"

NOTES:

1.  For details not shown, See "2006 Standard Plans

   ES-16A" and "2006 Revised Standard Plans".

SECURE 1’-0" SAFETY CHAIN TO

THE SAFETY CHAIN BRACKET AND

ACCESS PLATE, ATTACH WITH

�" NUT AND BOLT ON EACH END

  " ` HOLE

ON �

�

�"

J HOOK

POLE

CAMERA BASE

CAMERA UNIT

SAFETY CHAIN BRACKET

TACK WELD HEX NUT

SAFETY CHAIN BRACKET

3 NPS Std PIPE

3 NPS Std PIPE

6" X 6" X 6" X �" THICK

WELDED PLATE BOX ENCLOSURE,

SEE DETAIL B

J HOOK FOR CABLE

SUPPORT GRIP.  

�" ` ROUND BAR, 

SEE DETAIL C

�" ´ TYPICAL

ACCESS PLATE

6�" X 6�" X �" THICK

�" HHCS - �" LONG SLOT

TACK WELD HEX NUT

INSIDE (Tot 4)

  " NEOPRENE GASKET

CEMENTED TO ACCESS PLATE 

�

1
"

DETAIL A

CCTV POLE

CAMERA MOUNTING DETAILS
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SES-5

1069

ELECTRICAL SYSTEM

CCTV MOUNTING DETAILS
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MINIMUM CLASS AND D-LOAD

5.9’

TYPE 2 INSTALLATION:

TYPE 3 INSTALLATION:

Roadway Embankment

Loose Backfill

INSTALLATION TYPE 1

Haunch

7.9’

OVER 108" Dia

Lower Side

See Note 6

Structure Backfill 

(Culvert)  See Note 6

Structure Backfill 

(Culvert)  See Note 6

MinMin

Lower Side

Outer Bedding

Slope or Shore As Necessary

EXCAVATIONBACKFILL

Excavation Structure

(Culvert)

MINIMUM CLASS AND D-LOAD

9.9’

INSTALLATION TYPE 2

MINIMUM CLASS AND D-LOAD

INSTALLATION TYPE 3

to a minimum 90 percent relative compaction.  In

to a minimum 90 percent relative compaction.  In

10.0’- 14.9’ 8.0’ - 10.9’ 6.0’ - 8.9’

9.0’ - 12.9’

Middle Bedding

See Note 5

See Notes 8 and 9

See Notes 8 and 9

Embankment Trench

Embankment Trench

to a minimum 85 percent relative compaction.

90 percent relative compaction will be required

The haunch and outer bedding shall be compacted

addition, the minimum sand equivalent in these

areas shall be 30 and the maximum percentage

passing the 75 ˆm sieve size shall be 12.

The haunch and outer bedding shall be compacted

The haunch and outer bedding shall be compacted

addition, the minimum sand equivalent in these

areas shall be 25.

TYPE 1 INSTALLATION:

39.0’ - 47.0’

OD

OD OD

OD

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL

CONCRETE PIPE CULVERTS

14.9’ 12.9’

15.0’ - 20.9’

21.0’ - 26.9’

27.0’ - 31.9’

32.0’ - 40.9’

41.0’ - 49.9’

50.0’ - 59.0’

13.0’ - 18.9’

19.0’ - 24.9’

25.0’ - 29.9’

30.0’ - 38.9’

39.0’ - 46.9’

47.0’ - 58.0’

15.0’ - 19.9’

20.0’ - 24.9’

25.0’ - 31.9’

32.0’ - 38.9’

48" Dia AND SMALLER OVER 48" Dia

11.0’ - 14.9’

15.0’ - 17.9’

18.0’ - 21.9’

22.0’ - 26.9’

30.0’ - 33.0’

13.0’ - 15.9’

16.0’ - 19.9’

20.0’ - 24.9’

25.0’ - 31.0’

2’-0" Min

where the fill over the pipe is less than 4’-0"

or � OD.

108" Dia AND SMALLER

S
e
e

N
o
t
e
 
5

Dallas Forester

C37765

CIVIL

12-31-06

except for Type 3

Installation where Max

Equals OD of pipe

2’-0" Min;  No Max

�
 
O

D

COVER

COVER

COVER

ð OD

2
0
0
6
 R

E
V

I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 A

6
2
D

A

NOTES: 

Unless otherwise shown on the plans or specified in the special   

class of RCP and the type of installation to be used,  provided

the height of cover does not exceed the value shown for the

RCP selected.

options are:

the pipe to finished grade within the length of any given culvert.

1.

2.

throughout the length of any given culvert.

The "length of any culvert" is defined as the culvert between:

a)

b)

a)

b)

headwalls,  etc.).

Successive drainage structure (inlets, junction boxes, 

culvert.

A drainage structure and the inlet or outlet end of the

c)

intervening drainage structures.

The inlet and outlet end of the culvert when there are no 

3.

4.

5.

6.

c)

outer bedding and haunch areas. If slurry is used the outer and

softened by scarifying or other means to a minimum depth of

7.

shown are minimums.

8.

9.

10.

in Section 19-3.062 of the Standard Specifications.

Lower side shall be suitable material as determined by the Engineer.

Otherwise it shall be considered unsuitable as set forth in Section 

19-2.02 of the Standard Specifications.  See Note 9.

Class ˛ˇ Special or stronger with Installation Type 3.

placed under installation Types 1, 2 or 3.

at 5 vertical to 1 horizontal or steeper for at least 90 percent of

Where the pipe is placed in a trench, if the trench walls are sloped

dimensions are shown for backfill width or thickness.  Dimensions

Backfill shall be placed full width of excavation except where

middle beddings shall be omitted.  Prior to installation the soil under

Slurry cement backfill may be substituted for backfill in the

used clear distance to trench wall may be reduced as set forth

The class of RCP and Installation Type selected shall be the same

Oval and arch shaped RCP shall not be used.

Cover is defined as the maximum vertical distance from top of

provision, the Contractor shall have the option of selecting the

plane, the firmness of the soil in the lower side need not be

considered.

the trench height or up to not less than 12" from the grading

Non-reinforced precast concrete pipe sizes 3’-0" or smaller may be

Class ˛˛˛   or stronger with Installation Type 1.

Class ˛˛˛  Special  or stronger with Installation Type 2.

÷ OD Min, not less than 3". 

÷ OD, but not less than 3".  Where slurry cement backfill is 

the middle ð of the outside diameter of the pipe shall be

Example: 24" RCP culvert with maximum cover of 19’-0"’ the 

Class ˛˛  1000D

Class ˛˛˛  1350D

Class ˛˛˛  Special 1700D

Class ˛ˇ 2000D

Class ˛ˇ Special 2500D

Class ˇ 3000D

Class ˇ Special 3600D

Class ˛˛  1000D

Class ˛˛˛  1350D

Class ˛˛˛  Special 1700D

Class ˛ˇ 2000D

Class ˛ˇ Special 2500D

Class ˇ 3000D

Class ˇ Special 3600D

Class ˛˛  1000D

Class ˛˛˛  1350D

Class ˛˛˛  Special 1700D

Class ˛ˇ 2000D

Class ˛ˇ Special 2500D

Class ˇ 3000D

Class ˇ Special 3600D

10-26-06

REVISED STANDARD PLAN RSP A62DA

November 17, 2006

RSP A62DA DATED NOVEMBER 17, 2006 SUPERSEDES STANDARD PLAN A62DA

DATED MAY 1, 2006 - PAGE 20 OF THE STANDARD PLANS BOOK DATED MAY 2006.

To accompany plans dated

08 91,215 1070 1743
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(Alternative)

Marker disk

PCC

Marker disk

(State-furnished)

(State-furnished)

TYPE A

10" Dia Min

1" chamfer

10" Min   or `

R
e
b

a
r
 
l
e
n

g
t
h

 
2

’
-
4

"

#4 Rebar-Total 4

either square

or round
1’-5�"

1’-4�"

BOTTOM VIEW OF
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cover may vary from that shown.

Alternative No. 2 at the contractor’s option.
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with 1" maximum aggregate.

Frame shall be embedded in the concrete a minimum of 3".

The configuration of the cast iron or cast steel frame and

Type D monument shall be either Alternative No. 1 or

All portland cement concrete shall be Class 2 or minor concrete
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Lifting notch

Lifting notch
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PCC

Cast iron or cast steel

See Note 2
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non-metallic form tube
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Marker disk

PCC

PCC

See Note 2

(State-furnished)

Galv bolt

(may be left in place)
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n

1’-0" Max

6" Dia
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"

#4 Rebar

2" Min clear all around

1" clear all around

non-metallic form tube

Non-metallic form tube

ID cover frame + 1’-0"

1
1
"
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Varies

 

Concrete

Barrier marker

(cemented to barrier)

 

  

Typ

Existing wall

or abut

CONCRETE BARRIER TYPE 60D

Pvmt or well  compacted base.

Pvmt or well

compacted base

Optional

CONCRETE BARRIER TYPE 60C

See Note 9

Offset roadway surfaces

Details similar to Type 60 except as noted.

FG

CONCRETE BARRIER TYPE 60

Max roadway

Pvmt or well

compacted base

2.

4.

5.

6.

3.

1.

7.

8.

9.

concrete structure, match existing weep holes.

at bridge column and sign pedestals.  

Details similar to Type 60 except as noted.

CONCRETE BARRIER TYPE 60A

See Notes 7 and 8

barrier

in median

5�"5�"

Conc barrier

5�"

Conc barrier

6�"

 Const Jt

evenly spaced

3
"

6�"

6�"

3
"

3
"

Bridge deck

use Concrete Barrier Type 60G.

Where glare screen is required on Concrete Barrier Type 60,

Where the concrete barrier is added to the face of existing

25

CONCRETE BARRIER TYPE 60 DELINEATION

evenly spaced

Concrete barrier end anchor when necessary.

existing wall.

when pvmt does not extend to

Slope away from concrete barrier

end anchors, connection to structures and transitions to

See Standard Plan A76C for Concrete Barrier Type 60 transitions

See Standard Plan A76B for details of Concrete Barrier Type 60

Concrete Barrier Type 50 and Concrete Barrier Type 60S.

CIVIL

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 60

7"

5
"

6"

#5

#5 Cont total 8

5
"

�" Chamfer or

�" R (typical)

#5 Cont total 8,

evenly spaced

See Note 6

offset 1�"

1
�
"
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n
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#5 Cont total 4
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’
-
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"

1
’
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"

 deck, pavement and principal wall joints.  Expansion joint filler 

Expansion joints in concrete barrier shall be located at all

material shall be the same size as joint or �" minimum.
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3
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"
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"
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#4   @ 12
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"
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REVISED STANDARD PLAN RSP A76A

#4 bar

See Note 10

10.

Reinforcing stirrup not required for roadway offsets less than 1’-0".

Barrier delineation to be used when required by the Special Provisions.

Where roadway offset is greater than 1�", see Concrete Barrier Type 60C.

markers on the adjacent median edgeline pavement delineation.

Spacing of barrier markers to match spacing of raised pavement 

DATED MAY 1, 2006 - PAGE 29 OF THE STANDARD PLANS BOOK DATED MAY 2006.

6-30-09

8
"

8
"

8
"

8
"

3
"

36" roadway surfaces offset shown.

5-21-08

For roadway surfaces offset greater than 1�" to 3", no rebars required.

For roadway surfaces offset greater than 3" to 8" use two #4 rebars at 3"

above the lower roadway surface. For roadway surfaces offset greater than

8" to 12", use two #4 rebars at 3" above the lower roadway surface and

two #4 rebars at 8" above the lower roadway surface. For roadway surfaces

offset greater than 12" to 36", use two #4 rebars at 3" above the lower

roadway surface and two #4 rebars at every 8" increment vertical spacing

above the first two #4 rebars.

June 6, 2008
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�

RAIL ELEMENT

SECTION THRU

NOTES:

�
"

0.108" Nominal

SECTION A-A

TYPICAL WOOD LINE

POST INSTALLATION

ELEVATION

RAIL ELEMENT SPLICE DETAIL

See Note 4

Top of rail

See Note 15

See Note 14

10^

Cut steel washer

1
"

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

STANDARD RAILING SECTION

(WOOD POST WITH

WOOD BLOCK)

� Rail Splice and slot for

       bolt to connect rail

       to post and block

       �" ` button head

bolt with hex nut. No

washer on rail face

for bolted connection

to line post.

�" ` Button head

�" x 1�" Slots, Typ

Connect the over lapped end of the rail elements with

are to be used at each rail splice connection.

 

The ends of the rail elements are to be overlapped in the

direction of traffic (see details).

 

Where end cap is to be attached to the end of a rail element,

a total of 4 of the above described splice bolts and nuts are

to be used.

�" ` x 1�" button head oval shoulder splice bolts

inserted into the �" x 1�" slots and bolted together

R=�"

1�"

R=�"

1�"

�" Tolerance

4�" 4�"2" 2"

wood post (See Note 3)

Ground line

or shoulder

surfacing

Galv nails in top of block

6" x 8" x 6’-0"

For details of steel post installations, see Standard

Plan A77A2.

 

For details of standard hardware used to construct guard

railing, see Standard Plan A77B1.

 

For details of wood posts and wood blocks used to construct

guard railing, see Standard Plan A77C1.

 

For additional installation details, see Standard Plan A77C3.

 

except as otherwise noted.

 

For guard railing typical layouts, see the A77E, A77F and

A77G Series of Standard Plans.

 

 

For guard railing end anchor details, see Standard Plans

A77H1 and A77I2.

 

For details of guard railing transition to bridge railing, see

Standard Plan A77J4.

 

For additional details of guard railing connection to bridge

railings, see Standard Plans A77J1, A77J2 and A77K1.

 

For guard railing connection details to abutments and walls,

see Standard Plan A77J3.

 

 

For typical guard railing delineation and dike positioning

details, see Standard Plan A77C4.

 

Slotted hole for bolted connection of rail element to block

 

Slotted holes for splice bolts to overlap ends of rail

element. See "Section Thru Rail Element".

 

Additional hole in uppermost portion of line post is

for potential future adjustments of railing height.

See Standard Plan A77C1.

1.
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6.
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11.

 

 

12.

 

13.

 

 

14.

 

 

15.

 

 

16.

 

 

�" x 2�" Slot

  

a)

 

 

 

 

 

 

b)

 

 

c)

 

 

See

Note 16

Symmetrical

about �

 

 

3
�
"

 

 

3�"

 
3�"

 

6" x 8" x 1’-2"

wood block

8"

6
’
-
0
"

12�"

1
2
�
"

Toenail with 2-16d

Guard railing post spacing to be 6’-3" center to center,

and post. See "Section Thru Rail Element".

with �" ` recessed hex nuts. Recess of hex nut points

toward rail element. A total of 8 bolts and nuts

Direction of adjacent traffic indicated by       .

7
"

S
e
e
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o
t
e
 

3

PLAN

Rail splice

A

A

Rail splice

6"

slot pattern in rail element

� �" x 2�" bolt

slot pattern in rail element

� �" x 2�" bolt

 

 

6’-3"

 

6’-3"

 

8
"  

8
"  

Rail elements spliced at 12’-6" intervals

Rail element length = 13’-6�"

METAL BEAM GUARD RAILING WITH WOOD POST AND BLOCKS

Top of rail

ELEVATION

Lap rail elements in 

direction of traffic

Ground line or shoulder

�

Post

 

�

Post

 

�

Post

 

 

6’-3"

 

6’-3"

 

2
9
"
 
¨
1

"

See Note 15

surfacing under rail element,

See Note 17

under railing,

See Note 17
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For terminal system end treatment details, see the A77L

Series of Standard Plans. To connect railing to terminal

system end treatment, transition the top of railing height

at a ratio of 120:1 to terminal system end treatment height

plus one 12’-6" standard railing section at the transitioned

height for a horizontal connection to the end treatment.

Install posts in soil. 17.
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Delineator

Reflector

GUARD RAILING DELINEATION DIKE POSITIONING

2"

Var

Var

HP

ES ES

See Note 1

See Note 4

See Note 3

(flexible post, see Std Plan A73C)

Type C

Type F

Var

HP

Top of

rail

See

Note 5

Var

See Note 5

See Note 1

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL RAILING DELINEATION

AND DIKE POSITIONING DETAILS

Min 3" x 1’-0"
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-
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"
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REVISED STANDARD PLAN RSP A77C4

DATED MAY 1, 2006 - PAGE 47 OF THE STANDARD PLANS BOOK DATED MAY 2006.
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NOTES:
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6.

When necessary to place dike in front of face of guard

railing, only Type C dike may be used. For dike details, see

Standard Plan A87B.

 

For standard railing post embedment, see Standard Plans A77C3.

 

Guard railing delineation to be used where shown on the

Project Plans.

 

When dike or curb is placed under guard railing, the

maximum height of the dike or curb shall be 4".

Mountable dike should not be used. For dike and curb

details, see Standard Plans A87A and A87B.

 

For details of typical distance between the face of rail

and hinge point, see Standard Plan A77C3.

 

For steel line posts, use � - 20 self-tapping screws in 0.22"

diameter holes or �" bolts in �" diameter holes.

See Note 5

16d Galv nails

See Note 6

Ground line

2
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"
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Where the distance between back of post and hinge point is

less than 24", vegetation control to be constructed flush with

the back edge of the post.

R=3" Typ

Where dike is constructed under railing, construct vegetation

control to back edge of dike. Where paved shoulder is constructed

within 24" in front of the post, construct vegetation control to

the edge of paved shoulder.
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24" Typ

(See Note 1)

24" Typ

(See Note 2)
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(EMBANKMENT GUARD INSTALLATION WITH IN-LINE END TREATMENT

AT TRAFFIC APPROACH END OF RAILING)

See Note 6

(EMBANKMENT GUARD RAILING INSTALLATION WITH FLARED END TREATMENT

AT TRAFFIC APPROACH END OF RAILING)

See Note 6

(EMBANKMENT GUARD RAILING INSTALLATION WITH BURIED END ANCHOR TREATMENT

AT TRAFFIC APPROACH END OF RAILING)

See Notes 6 and 12
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Line post, blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1, and A77C2.

 

Guard rail post spacing to be 6’-3" center to center, except as

otherwise noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in length,

with 6" x 8" x 1’-2" notched wood blocks or recycled plastic blocks

may be used for 6" x 8" x 6’-0" wood post with 6" x 8" x 1’-2" wood

blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

For End Anchor Assembly (Type SFT) details, see Standard Plan A77H1.

 

Layout Types 11A, 11B or 11C are typically used where guard railing is

recommended to shield embankment slopes and a crashworthy end treatment

is required for only one direction of traffic.
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HMA Dike

 

Additional HMA Dike, Type C

25’-0" Min, See Note 12

 

Additional HMA Dike, Type C

25’-0" Min, See Note 12

HMA Dike, Type C

See Note 12

HMA Dike, Type F

See Note 12

HMA Dike, Type F

See Note 12

HMA Dike, Type C

See Note 12

Caltrans approved Flared Terminal System End Treatment

See Note 8

Caltrans approved In-line Terminal System End Treatment

See Notes 7 and 8

10:1 or

flatter slope

6:1 taper

6:1 taper

10:1 or flatter slope

In-line Terminal System End Treatments are used where site conditions will not

accommodate a flared end treatment.

 

The type of terminal system end treatment to be used will be shown on the

Project Plans.

 

Dependent on site conditions (embankment height and side slope), construction

of additional guard railing (length equal to multiples of 12’-6" with 6’-3" post

spacing) may be advisable.

 

The 15:1 or flatter flare used with buried end anchors is based on the edge of

the paved shoulder or offset line of edge of the traveled way.  The length of

guard railing within the 15:1 or flatter flare is based on site conditions and

should be a length equal to multiples of 12’-6".

 

For details of the buried post end anchor used with Type 11C Layout, see

Standard Plan A77I2.

 

Where placement of dike is required with guard railing installations, see

Revised Standard Plan RSP A77C4 for dike positioning details.
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(EMBANKMENT GUARD RAILING INSTALLATION WITH

IN-LINE END TREATMENT AT EACH END OF RAILING)

See Note 5

(EMBANKMENT GUARD RAILING INSTALLATION WITH

FLARED END TREATMENT AT EACH END OF RAILING)

See Note 5
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HMA DikeHMA Dike

HMA Dike, Type C

See Note 9

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

HMA Dike, Type C

See Note 9

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

HMA Dike, Type C

See Note 9

Caltrans approved Flared Terminal System End Treatment

See Note 7

HMA Dike, Type C

See Note 9

Caltrans approved Flared Terminal System End Treatment

See Note 7

HMA Dike, Type F

See Note 9

Additional HMA Dike, Type C

25’-0" Min, See Note 9

Additional HMA Dike, Type C

25’-0" Min, See Note 9

Additional HMA Dike, Type C

25’-0" Min, See Note 9

Additional HMA Dike, Type C

25’-0" Min, See Note 9

 

6:1 taper6:1 taper

6:1 taper
6:1 taper

Line post,  blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard rail post spacing to be 6’-3" center to center, except as otherwise

noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in

length, with 6" x 8" x 1’-2" notched wood blocks or plastic blocks

may be used for 6" x 8" x 6’-0" wood post with 6" x 8" x 1’-2"

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

Layout Types 11D through 11L, shown on the A77E Series of Revised Standard 

Plans, are typically used where guard railing is recommended to shield

embankment slopes and a crashworthy end treatment is required for both

directions of traffic.

In-line Terminal System End Treatments are used where site conditions will not

accommodate a flared end treatment.

 

The type of terminal system end treatment to be used will be shown on the

Project Plans.

 

Dependent on site conditions (embankment height and side slope), construction

of additional guard railing (length equal to multiples of 12’-6" with 6’-3" post

spacing) may be advisable.

 

Where placement of dike is required with guard railing installations, see Revised

Standard Plan RSP A77C4 for dike positioning details.
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(EMBANKMENT GUARD RAILING INSTALLATION WITH FLARED END TREATMENT

AND AN IN-LINE TREATMENT AT THE ENDS OF RAILING)

See Notes 5 and 8

HMA Dike, Type C

See Note 8
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Line post, blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard rail post spacing to be 6’-3" center to center, except as otherwise

noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in length,

with 6" x 8" x 1’-2" notched wood blocks or plastic blocks 

may be used for 6" x 8" x 6’-0" wood post with 6" x 8" x 1’-2"

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by      .
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Layout Types 11D through 11L, shown on the A77E Series of Revised Standard Plans,

are typically used where guard railing is recommended to shield embankment slopes

and a crashworthy end treatment is required for both directions of traffic.

 

The type of terminal system end treatment to be used will be shown on the Project

Plans.

 

Dependent on site conditions (embankment height and side slope), construction

of additional guard railing (length equal to multiples of 12’-6" with 6’-3" post

spacing) may be advisable.

 

Where placement of dike is required with guard railing installations, see Revised

Standard Plan RSP A77C4 for dike positioning details. RSP A77E4 DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN A77E4

June 6, 2008

08 91,215 1083 1743Riv,SBd
21.5/21.7,
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The type of terminal system end treatment to be used will be shown on the

Project Plans.

 

Dependent on site conditions (embankment height and side slope), construction

of additional guard railing (length equal to multiples of 12’-6" with 6’-3" post

spacing) may be advisable.

 

Where placement of dike is required with guard railing installations, see Revised

Standard Plan RSP A77C4 for dike positioning details.

 

The 15:1 or flatter flare used with buried end anchors is based on the edge of the

paved shoulder or offset line of edge of the traveled way. The length of guard

railing within the 15:1 or flatter flare is based on site conditions and should be a

length equal to multiples of 12’-6".

 

For details of the buried post end anchor used with Type 11I Layout, see Standard

Plan A77I2.

 

For typical flare offsets for 25’-0" length parabola with maximum offset

of 1’-0", see Revised Standard Plan RSP A77E1.

Line post,  blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard rail post spacing to be 6’-3" center to center, except as otherwise

noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in

length, with 6" x 8" x 1’-2" notched wood blocks or plastic blocks

may be used for 6" x 8" x 6’-0" wood post with 6" x 8" x 1’-2"

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

Layout Types 11D through 11L, shown on the A77E Series of Revised Standard

Plans, are typically used where guard railing is recommended to shield

embamkment slopes and a crashworthy end treatment is required for both

directions of traffic.

 

In-line Terminal System End Treatments are used where site conditions will not

accommodate a flared end treatment.

 

HMA Dike

HMA Dike, Type C

See Note 9

HMA Dike, Type C

See Note 9

HMA Dike

HMA Dike, Type C

See Note 9

Additional HMA Dike, Type C

Additional HMA Dike, Type C

6:1 taper

6:1 taper

6:1 taper

10:1 or flatter slope

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

Caltrans approved Flared Terminal System End Treatment

See Note 7

25’-0" Parabola

See Note 12

Additional HMA Dike, Type C

25’-0" Min, See Note 9
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(see Note 10)

(see Note 10)

(EMBANKMENT GUARD RAILING INSTALLATION WITH A BURIED END ANCHOR TREATMENT

AND AN IN-LINE END TREATMENT AT THE ENDS OF RAILING)

See Note 5

(EMBANKMENT GUARD RAILING INSTALLATION WITH A BURIED END ANCHOR TREATMENT

AND A FLARED END TREATMENT AT THE ENDS OF RAILING)

See Note 5
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The type of terminal system end treatment to be used will be shown on the

Project Plans.

 

Dependent on site conditions (embankment height and side slope), construction

of additional guard railing (length equal to multiples of 12’-6" with 6’-3" post

spacing) may be advisable.

 

Where placement of dike is required with guard railing installations, see Revised

Standard Plan RSP A77C4 for dike positioning details.

 

The 15:1 or flatter flare used with buried end anchors is based on the edge of the

paved shoulder or offset line of edge of the traveled way. The length of guard

railing within the 15:1 or flatter flare is based on site conditions and should be a

length equal to multiples of 12’-6".

 

For details of the buried post end anchor used with Type 11K and 11L Layouts, see

Standard Plan A77I2.

 

For typical flare offsets for 25’-0" length parabola with maximum offset

of 1’-0", see Revised Standard Plan RSP A77E1.

10:1 or flatter slope

6:1 taper

6:1 taper

HMA Dike

HMA Dike, Type C

See Note 9

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

HMA Dike, Type C

See Note 9

Caltrans approved Flared Terminal System End Treatment

See Note 7

HMA Dike, Type F

See Note 9

Additional HMA Dike, Type C

25’-0" Min, See Note 9

 

Additional HMA Dike, Type C

Line post,  blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard rail post spacing to be 6’-3" center to center, except as otherwise

noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in length,

with 6" x 8" x 1’-2" notched wood blocks or plastic blocks

may be used for 6" x 8" x 6’-0" wood post with 6" x 8" x 1’-2"

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

Layout Types 11D through 11L, shown on the A77E Series of Revised Standard

Plans, are typically used where guard railing is recommended to shield

embamkment slopes and a crashworthy end treatment is required for both

directions of traffic.

 

In-line Terminal System End Treatments are used where site conditions will not

accommodate a flared end treatment.
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ETW

ES

Hinge pointHinge point

ES

TYPE 12B LAYOUT

bridge rail

See Note 8

Center of end post

Hinge point

Hinge point

ES

Center of end post

TYPE 12A LAYOUT

ETW

bridge rail

See Note 8

See Notes 10

See Notes 10

See Notes 12 and 13.

See Notes 12 and 13.

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

STRUCTURE APPROACH

A77A1, A77A2, A77B1, A77C1 and A77C2.

otherwise noted.

Standard Plan A77J4.

accommodate a flared end treatment.

Project Plans.

railing and end treatment.

  a. To the right of approaching traffic, at the end of a structure, on

     two-lane conventional highway where the roadbed width across the

  b. To the left of approaching traffic, at the end of a structure, on

     two-lane conventional highway where the roadbed width across the

  c. To the right of approaching traffic at the end of each structure on

     multilane freeways or expressways with separate adjacent or parallel

  d. To the right of approaching traffic at the end of the structure on

     multilane freeways or expressways with decked median on the bridge.

traffic at the ends of each structure on multilane freeways or expressways

see Standard Plan A77J3.

25’-0" Min, See Note 9

25’-0" Min, See Note 9

(GUARD RAILING INSTALLATION AT STRUCTURE APPROACH WITH AN

IN-LINE END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

(GUARD RAILING INSTALLATION AT STRUCTURE APPROACH WITH A

FLARED END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

(Type WB),  See Note 5 See Notes 6 and 7

See Note 9

25’-0"Transition Railing

(Type WB),  See Note 5

See Note 9

See Note 7

See Note 9 See Note 9
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Caltrans approved Flared Terminal System End Treatment

Caltrans approved In-line Terminal System End Treatment

NOTES:

Front face

of end post

Front face

of end post

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in length,

used for 6" x 8" x 6’-0" wood posts with 6" x 8" x 1’-2" wood blocks

where applicable and when specified.

equal to multiples of 12’-6" with 6’-3" post spacing) between the transition

     structure is less than 40 feet.

     bridges.

with separate adjacent or parallel bridges.

     structure is less than 40 feet.

12. For additional  details of typical connections to bridge rail, see

13. For additional details of a typical connection to walls or abutments,

10. Type 12A or Type 12B Layouts are typically used:

9. Where placement of dike is required with guard railing installations,1. Line post, blocks and hardware to be used are shown on Standard Plans

3. Except as noted, line posts are 6" x 8" x 6’-0" wood with

4. Direction of adjacent traffic indicated by       .

5. For Transition Railing (Type WB) details for Types 12A and 12B Layouts, see 

6. In-line Terminal System End Treatments are used where site conditions will not

7. The type of terminal system end treatment to be used will be shown on the

8. Dependent on site conditions (embankment height, side slopes, or other fixed

with 6" x 8" x 1’-2" notched wood blocks or plastic blocks may be

objects), it may be advisable to construct additional guard railing (a length
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HMA Dike

HMA Dike, Type F HMA Dike, Type C

HMA Dike, Type F HMA Dike, Type C Additional HMA Dike, Type C

Additional HMA Dike, Type C

6:1 taper

6:1 taper

10:1 or

10:1 or

2. Guard rail post spacing to be 6’-3" center to center, except as

see Revised Standard Plan RSP A77C4 for dike positioning details.

11. See Revised Standard Plan RSP A77F3 for typical layout used left of approaching

RSP A77J2 and Connection Detail FF on Standard Plans A77K1 and A77K2.

Connection Detail AA on Revised Standard Plans RSP A77J1 and
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NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

STRUCTURE APPROACH

 

L Y
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= Distance along base line

= Offset from base line

= Length of flare

PARABOLIC FLARE OFFSETS
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offset line of edge of traveled way)

Base Line (Edge of paved shoulder or

Begin flare �L

L/4 L/4 L/4 L/4

W/16

W/16
W/4

W/4 W

TYPICAL PARABOLIC LAYOUT

� L

Base Line

Shoulder

Shoulder

Bridge Shoulder line

ETW

0.8" offset

Bridge Shoulder line

ETW

Bridge Rail

TYPE 12E LAYOUT

Begin Parabola Begin 15:1 or flatter flare

10’-0" 10’-0"

Hinge point

Hinge point

A

A

Median

30^ Min

See Note 10

12.5^

Length based on 12.5^ departure angle

but not less than 25’-0"

Railing (Type WB),

See Note 5

Bridge Rail,

See Note 6.

 

25’-0"

Parabola

Double MBGR

 

 

 

25’-0" Transition

1’-0" offset

3" offset
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Departure Angle

Projected 12.5^

departure angle

Caltrans approved

Crash Cushion

15:1 or flatter flare (See Note 10)

31’-3" for

Type CAT

Departure Angle

Center of post

Rail Tensioning
Assembly, see Note 7

Line post, blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

 

 

 

For Transition Railing (Type WB) details, see Standard Plan A77J4.

 

For additional details of a typical connection to bridge rail, see Connection Detail AA on

 

For Rail Tensioning Assembly details, see Standard Plan A77H2.

 

 

The type of Crash Cushion to be used will be shown on the Project Plans.

 

Type 12E Layout is typically used left of approaching traffic at the end of each structure

on multilane freeways or expressways where a median type barrier is not constructed

1.

 

 

2.

 

3.

 

 

 

 

4.

 

5.

 

6.

 

 

7.

 

8.

 

9.
 

10.

 

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with 6" x 8" x 1’-2"

Guard railing post spacing to be 6’-3" center to center, except as otherwise noted.

NOTES:

wood blocks. W6 x 9 steel posts, 6’-0" in length, with 6" x 8" x 1’-2" notched

wood line posts with 6" x 8" x 1’-2" wood blocks where applicable and when specified.

wood blocks or notched recycled plastic blocks may be used for 6" x 8" x 6’-0"

between separated roadbeds.

 

The 15:1 or flatter flare is measured off of the edge of traveled way.

Direction of adjacent traffic indicated by       .

SECTION A-A

TYPICAL DOUBLE METAL

BEAM GUARD RAILING

1
"

Ground line

Top of rail

after hex nut(s) tightened. No washer on

Top of post

and block

 6
’
-
0
"

8"

rail faces for bolted connection to line post.

�" ` Button head bolt with hex nut or

�" ` Rod, threaded both ends, with

6" x 8" x 1’-2"

wood blocks 

wood post

6" x 8" x 6’-0"

hex nuts. �" Max exposed threads

See Note 8
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10:1 or flatter slope

6:1 Taper

Revised Standard Plan RSP A77J1.
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Fixed object

FOR FIXED OBJECT
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overhead sign support, etc)

Fixed object (Bridge columns,  
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Begin 15:1 or flatter flare

Bury end of

offset line of traveled way

Edge of paved shoulder or

(see Note 9)

ETW

See Note 4

4’-0" Min

See Note 11

See Note 11

End Anchor Assembly (Type SFT)

End Anchor Assembly (Type SFT)

Buried Post

End Anchor,

See Note 10
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Hinge point

TYPE 16B LAYOUT
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Center of end post

Hinge point

3’-0" Typ

Hinge point

ES

10’-0"

Min

10:1 or

flatter slope

Center of end post

TYPE 16A LAYOUT

ETW

Min

overhead sign support, etc)

Fixed object (Bridge columns,  

6’-0"

25’-0" Min

Shoulder

ETW

See Note 11

Edge of paved shoulder or

offset line of traveled way

10:1 or flatter

slope

3’-0" Min

Hinge point End Anchor

Assembly

(Type SFT),

see Note 6

End Anchor

Assembly

(Type SFT)

See Note 6

See Note 6

See Note 6

4’-0" Min, See Note 4

STRENGTHENED RAILING SECTIONS

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A FLARED END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

See Notes 12 and 13

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A BURIED END ANCHOR TREATMENT AT TRAFFIC APPROACH END OF RAILING)

See Notes 12 and 13

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH AN IN-LINE END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

See Notes 12 and 13

6:1 taper to

3’-0" Typ

from ES

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

ROADSIDE FIXED OBJECTS

1’-0" Max offset for 15:1 flare

25’-0" Parabola

See Note 14

15:1 or flatter flare

6’-3" post spacing

rail in slope.

Less than 4’-0",

but not less than

2’-3",  See Note 4

3’-1�"

6’-3"

10" x 10" x 8’-0" wood post with

For a series of fixed objects (bridge columns, overhead sign

supports,  etc.) additional 10" x 10" x 8’-0" wood post with

8" x 8" x 1’-2" wood blocks at 3’-1�" center to center

spacing are to be used between fixed objects.

3
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6" x 8" x 6’-0" wood post

with 6" x 8" x 1’-2"

wood block
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"

M
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Line post, blocks and hardware to be used are shown on Revised Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard railing post spacing to be 6’-3" center to center, except as otherwise

noted.

Except as noted, line posts are 6" x 8" x 6’-0" wood with

where applicable and when specified.
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= Maximum offset
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= Distance along base line

= Offset from base line

= Length of flare

PARABOLIC FLARE OFFSETS

WX
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offset line of edge of traveled way)

Base Line (Edge of paved shoulder or

Begin flare�L

L/4 L/4 L/4 L/4

W/16

W/16
W/4

W
/4 W

TYPICAL PARABOLIC LAYOUT

� L

Base Line

NOTES:

Use strengthened railing sections with Types 16A, 16B or 16C

Layouts where minimum clearance between the face of the guard

railing and fixed object(s) is less than 4’-0", but not less than 2’-3".

See Note 4

14.

15.

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in length,

may be used for 6" x 8" x 6’-0" wood line posts with 6" x 8" x 1’-2" wood blocks

 
Direction of adjacent traffic indicated by       .

 

In-line Terminal System End Treatments are used where site conditions

will not accommodate a flared end treatment.

5.

 
6.

 7.

10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2"

wood block beyond fixed object (See Note A and Note 15)

8" x 8" x 1’-2" wood block (See Note 15)

NOTE A:

Front face of end post

Front face of

end post

with 6" x 8" x 1’-2" notched wood blocks or notched recycled plastic blocks 

A 4’-0" minimum clearance is required between the face of the railing and the

face of a fixed object located directly behind standard guard railing sections 

with post spacing of 6’-3". Construct guard railing as shown in the detail

"Strengthened Railing Sections for Fixed Objects" on this plan, where the

clearance between the face of the railing and the face of a fixed object is 

less than 4’-0", but not less than 2’-3". Where the clearance is less than 2’-3",

a concrete wall or barrier should be constructed to shield the fixed object(s).

For End Anchor Assembly (Type SFT) details, see Standard Plan A77H1.
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The type of terminal system to be used will be shown on the Project Plans.

 

The 15:1 or flatter flare used with Type 16C Layout is based on the edge

of the paved shoulder or offset line of edge of the traveled way.

The length of guard railing within the 15:1 or flatter flare is based on

site conditions and should be a length equal to multiples of 12’-6".

 

For details of the Buried Post End Anchor used with Type 16C Layout,

see Standard Plan A77I2.

 

As site conditions dictate, construct additional guard railing to shield

fixed object(s). Additional guard railing length equal to multiples of 12’-6".

Post spacing at 6’-3" except as specified in Note 4.

 

Layout Types 16A, 16B or 16C are typically used where guard railing is

recommended to shield roadside fixed object(s)  and a crashworthy end

treatment is required for only one direction of traffic. 

 

 

For typical flare offsets for 25’-0" length parabola with

 

W6 x 15 steel post, 8’-0" in length, with 8" x 8" x 1’-2" notched wood

block or notched recycled plastic blocks may be used in place of the

10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2" wood block shown in the

"Strengthened Railing Sections Detail".

Plan RSP A77C4 for dike positioning details.

Where placement of dike is required with guard railing, see Revised Standard

maximum offset of 1’-0", see Revised Standard Plan RSP A77E1.

6:1 taper

HMA Dike

HMA Dike, Type C

See Note 13

Caltrans approved In-line Terminal System End Treatment

See Notes 7 and 8

HMA Dike, Type F

See Note 13

HMA Dike, Type C

See Note 13

Caltrans approved Flared Terminal System End Treatment

See Note 8

HMA Dike,  Type F

See Note 13

Additional HMA Dike, Type C

25-0" Min, See Note 13

Additional HMA Dike, Type C

25’-0" Min, See Note 13
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Fixed object

FOR FIXED OBJECT

NOTE A:
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TYPE 16D LAYOUT
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ETW

Shoulder

See

Note 8

Hinge point
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TYPE 16E LAYOUT

Shoulder

ETW
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flatter slope

25’-0" MinETW

Shoulder
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10:1 or

flatter slope
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Note 8
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Hinge point
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Hinge point
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5.

HMA Dike, Type C

See Note 10

HMA Dike, Type C

See Note 10

HMA Dike, Type F

See Note 10

STRENGTHENED RAILING SECTIONS

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH AN IN-LINE END TREATMENT AT EACH END OF RAILING)

See Note 9

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A FLARED END TREATMENT AT EACH END OF RAILING)

See Note 9
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ROADSIDE FIXED OBJECTS

3’-1�"

6’-3"

10" x 10" x 8’-0" wood post with

For a series of fixed objects (bridge columns, overhead sign supports, etc.)

additional 10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2" wood blocks at

3’-1�" center to center spacing are to be used between fixed object(s).

6" x 8" x 6’-0" wood post with

6" x 8" x 1’-2" wood block

6’-3"

Caltrans approved In-line

Terminal System End Treatment

See Notes 6 and 7

 

Caltrans approved Flared Terminal System End Treatment

See Note 7

Caltrans approved In-line

Terminal System End Treatment

See Notes 6 and 7

 

Caltrans approved Flared Terminal System End Treatment

See Note 7

6:1 Taper

to 3’-3" Typ

from ES

Fixed object (Bridge columns,

overhead sign support, etc.)

6" x 8" x 6’-0" wood post

with 6" x 8" x 1’-2"

wood block

Less than 4’-0",

but not less than

2’-3", see Note 4

4’-0" Min,

see Note 4

3
’
-
0
"

M
in

4’-0" Min,

see Note 4

NOTES:

10" x 10" x 8’-0" wood post with

8" x 8" x 1’-2" wood block beyond

fixed object. (See Note A and Note 11) 8" x 8" x 1’-2" wood block (See Note 11)

Front face of end post

Front face of

end post

Front face of

end post

Front face of

end post

Use strengthened railing sections with Layout Types 16D or 16E where minimum clearance between the

guard railing and fixed object(s) is less than 4’-0", but not less than 2’-3". See Note 4.

11.
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10.

 

wood block or notched recycled plastic block may be used in

place of the 10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2"

wood block shown in the "Strengthened Railing Sections Detail."
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25’-0"  Min,

see Note

10

Additional

Type C,

 

W6 x 15 steel post, 8’-0" in length, with 8" x 8" x 1’-2" notched
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Line post, blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard railing post spacing to be 6’-3" center to center, except as

otherwise noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with 6" x 8" x 1’-2"

wood blocks. W6 x 9 steel posts, 6’-0" in length, with 6" x 8" x 1’-2"

notched wood blocks or notched recycled plastic blocks may be used for

6" x 8" x 6’-0" wood line posts with 6" x 8" x 1’-2" wood blocks where applicable 

and when specified.

 

A 4’-0" minimum clearance is required between the face of the railing and the

face of a fixed object located directly behind standard guard railing sections with 

post spacing at 6’-3". Construct guard railing as shown in the detail 

"Strengthened Railng Sections for Fixed Objects" on this plan, where the clearance 

between the face of the railing and the face of a fixed object is less than 4’-0", 

but not less than 2’-3". Where the clearance is less than 2’-3", a concrete wall or 

barrier should be constructed to shield the fixed object(s).

 

Direction of adjacent traffic indicated by       .

In-line Terminal System End Treatments are used where site conditions

will not accommodate a flared end treatment.

 

The type of terminal system to be used will be shown on the Project Plans. 

 

As site conditions dictate, construct additional guard railing to shield fixed

object(s). Additional guard railing length equal to multiples of 12’-6". Post

spacing at 6’-3", except as specified in Note 4.

 

Layout Types 16D through 16L, shown on the A77G Series of Revised Standard

Plans, are typically used where guard railing is recommended to shield roadside

fixed object(s) and a crashworthy end treatment is required for both

directions of traffic. 

 

Where placement of dike is required with guard railing, see Revised

Standard Plan RSP A77C4 for dike positioning details.

 

HMA DikeHMA Dike

HMA Dike, Type C

See Note 10

HMA Dike, Type C

see Note 10

HMA Dike, Type F,

See Note 10

Additional

HMA Dike,

Type C,

 

25’  Min,

see Note

10

Additional HMA Dike, Type C

25’-0"  Min, see Note 10

Additional HMA Dike, Type C

25’-0"  Min, see Note 10

HMA Dike,

6:1 taper6:1 taper

6:1 Taper to 3’-0" Typ from ES
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FOR FIXED OBJECT

Note A.

 

 

 

 

25’-0" Min

ETW

Shoulder

See

Note 8

Hinge point

10’-0"

Min

ES

10:1 or

flatter slope

25’-0" Min

TYPE 16H LAYOUT

Shoulder

ETW

10:1 or

flatter slope

See

Note 8

Center of end post

10’-0"

Min

10’-0"

Min

3
’
-
0
"

M
in

4
’
-
0

"

T
y
p

Edge of paved shoulder or

offset line of traveled way

Hinge point

HMA Dike, Type C

see Note 10

STRENGTHENED RAILING SECTIONS

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A FLARED END TREATMENT AND AN IN-LINE TREATMENT AT THE ENDS OF RAILING)

See Note 9

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

ROADSIDE FIXED OBJECTS

For a series of fixed objects (bridge columns, overhead sign supports, etc.)

additional 10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2" wood blocks at

3’-1�" center to center spacing are to be used between fixed object(s).

Caltrans approved In-line

Terminal System End Treatment

See Notes 6 and 7

 

Fixed object (Bridge columns,

overhead sign support, etc.)

Caltrans approved Flared Terminal System End Treatment

see Note 7
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Fixed object

3’-1�"

6’-3"

10" x 10" x 8’-0" wood post with

6" x 8" x 6’-0" wood post with

6" x 8" x 1’-2" wood block

6’-3"

6" x 8" x 6’-0" wood post

with 6" x 8" x 1’-2"

wood block

Less than 4’-0",

but not less than

2’-3", see Note 4

25’-0" Min, see Note 10

NOTES:

Line post, blocks and hardware to be used are shown on Standard Plans A77A1,

A77A2, A77B1, A77C1 and A77C2.

 

Guard railing post spacing to be 6’-3" center to center, except as otherwise

noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with 6" x 8" x 1’-2" wood

blocks. W6 x 9 steel posts, 6’-0" in length, with  6" x 8" x 1’-2" notched wood

blocks or notched recycled plastic blocks may be used for 6" x 8" x 6’-0" wood

posts with 6" x 8" x 1’-2" wood blocks where applicable and when specified.

 

A 4’-0" minimum clearance is required between the face of the railing and the

face of a fixed object located directly behind standard guard railing sections

with post spacing at 6’-3". Construct guard railing as shown in the detail

"Strengthened Railing Sections for Fixed Objects" on this plan, where the

clearance between the face of the railing and the face of a fixed object is

less than 4’-0", but not less than 2’-3". Where the clearance is less than 2’-3",

a concrete wall or barrier should be constructed to shield the fixed object(s).

 

Direction of adjacent traffic indicated by        .

1.

 

 

2.

 

 

3.

 

 

 

 

4

 

 

 

 

 

 

 

5.

Front face of

end post

Front face of

end post

10" x 10" x 8’-0" wood post with

8" x 8" x 1’-2" wood block beyond

fixed object. (See Note A and Note 11) 8" x 8" x 1’-2" wood block (See Note 11)

Use strengthened railing sections with Layout Type 16H where minimum clearance between the face

of the guard railing and fixed object(s) is less than 4’-0", but not less than 2’-3". See Note 4.
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In-line Terminal System End Treatments are used where site conditions

will not accommodate a flared end treatment.

 

The type of terminal system to be used will be shown on the Project Plans. 

 

As site conditions dictate, construct additional guard railing to

shield fixed object(s). Additional guard railing length equal to

multiples of 12’-6". Post spacing at 6’-3", except as specified

in Note 4.

 

Layout Types 16D through 16L, shown on the A77G Series of Revised

Standard PLans, typically used where guard railing is recommended

to shield roadside fixed object(s) and a crashworthy end treatment

is required for both directions of traffic.

 

Where placement of dike is required with guard railing, see Revised

Standard Plan RSP A77C4 for dike positioning details.

 

W6 x 15 steel post, 8’-0" in length, with 8" x 8" x 1’-2" notched wood 

block or notched recycled plastic blocks may be used in place of the 

10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2" wood block shown in the 

"Strengthened Railing Sections Detail".

HMA Dike

HMA Dike, Type C

See Note 10

HMA Dike, Type F,

see Note 10

Additional

HMA Dike,

Type C,

 

25’-0" Min,

see Note

10

Additional  HMA Dike, Type C

6:1 taper

6:1 Taper to 3’-0" Typ from ES
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FOR FIXED OBJECT

Note A.

 

 

 

 

25’-0" Min

TYPE 16I LAYOUT

Shoulder

See

Note 8

ES

10’-0"

Min
Hinge point

Center of end post

ETW

overhead sign support, etc)

Fixed object (Bridge columns,  

TYPE 1 6J LAYOUT

25’-0" MinETW

Shoulder
Edge of paved shoulder or

offset line of traveled way

10:1 or

flatter slope

See

Note 8

4’-0" Min, see Note 4

10’-0"

Min

10’-0"

Min

Center of end post

4
’
-
0
"

T
y
p

3
’-

0
"

M
in

Caltrans approved Flared Terminal   System End Treatment

see Note 7

Hinge point

1.

 

 

2.

 

 

3.
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5.

STRENGTHENED RAILING SECTIONS

25’-0" Min

Shoulder

See

Note 8

ES

10’-0"

Min

10:1 or

flatter slope

Hinge point

ETW

Center of end post

 

 

 

 

.

.

.

.

.

Begin 15:1 or flatter flare

Shoulder

Edge of paved shoulder or

offset line of traveled way

ETW

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH AN IN-LINE END TREATMENT AND A BURIED END ANCHOR TREATMENT AT THE ENDS OF RAILING)

See Note 9

15:1 or flatter flare

(see Note 11)

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH AN IN-LINE END TREATMENT AND A FLARED END TREATMENT AT THE ENDS OF RAILING)

See Note 9

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

ROADSIDE FIXED OBJECTS
NO SCALE

For a series of fixed objects (bridge columns, overhead sign supports, etc.)

additional 10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2" wood blocks at

3’-1�" center to center spacing are to be used between fixed object(s).

Buried Post

End Anchor,

see Note 12.

Bury end

of rail

in slope. 1’-0" Max offset for 15:1 flare

6’-3" post spacing
Hinge

point
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25’-0" Parabola

See Note 13
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Fixed object (Bridge columns,

overhead sign support, etc.)

Hinge

point
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-
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in Hinge

point
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3
’
-
0
"

M
in 10:1 or flatter

slope

3
’
-
0
"

M
in

Fixed object

3’-1�"

6’-3"

10" x 10" x 8’-0" wood post with

6" x 8" x 6’-0" wood post with

6" x 8" x 1’-2" wood block

6’-3"

6" x 8" x 6’-0" wood post

with 6" x 8" x 1’-2"

wood block

Less than 4’-0",

but not less than

2’-3", see Note 4

3
’
-
0
"

T
y
p

L Y

W

X

= Maximum offset

Y

W

X

L

= Distance along base line

= Offset from base line

= Length of flare

PARABOLIC FLARE OFFSETS

WX

L

=Y

2

2

offset line of edge of traveled way)

Base Line (Edge of paved shoulder or

Begin flare
�L

L/4 L/4 L/4 L/4

W/16

W/16
W/4

W
/4 W

TYPICAL PARABOLIC LAYOUT

� L

Base Line

NOTES:

In-line Terminal System End Treatments are used where site conditions

will not accommodate a flared end treatment.

 
The type of terminal system to be used will be shown on the Project Plans. 

 As site conditions dictate, construct additional guard railing to shield

fixed object(s). Additional guard railing length equal to multiples of 12’-6".

Post spacing at 6’-3", except as specified in Note 4.

 

Plans, are typically used where guard railing is recommended to shield

roadside fixed object(s) and a crashworthy end treatment is required

for both directions of traffic.

 

 6. 

 

 
 7.

  8.

 

 

  9.

 

 

 

 
10.

 

11.

 

 

 

  

12.

  
13.

 

 14.

Line post, blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard railing post spacing to be 6’-3" center to center, except as otherwise

noted.

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with 6" x 8" x 1’-2"

wood blocks. W6 x 9 steel posts, 6’-0" in length, with  6" x 8" x 1’-2"

notched wood blocks or notched recycled plastic blocks may be used

for 6" x 8" x 6’-0" wood posts with 6" x 8" x 1’-2" wood blocks where

applicable and when specified.

 

A 4’-0" minimum clearance is required between the face of the railing and the

face of a fixed object located directly behind standard guard railing sections

with post spacing at 6’-3". Construct guard railing as shown in the detail

"Strengthened Railing Sections for Fixed Objects" on this plan, where the

clearance between the face of the railing and the face of a fixed object is

less than 4’-0", but not less than 2’-3". Where the clearance is less than 2’-3",

a concrete wall or barrier should be constructed to shield the fixed object(s).

 

Direction of adjacent traffic indicated by       .

Front face of

end post

Front face of

end post

Front face of

end post

8" x 8" x 1’-2" wood block (See Note 14)

10" x 10" x 8’-0" wood post with

8" x 8" x 1’-2" wood block beyond

fixed object. (See Note A and Note 14)

Use strengthened railing sections with Layout Types 16I or 16J Layouts where minimum clearance between 

the face of the guard railing and fixed object(s) is less than 4’-0", but not less than 2’-3". See Note 4.

The 15:1 or flatter flare for the buried post anchor is based on the edge

of the paved shoulder or offset line of edge of the traveled way. The

length of guard railing within the 15:1 or flatter flare is based on site

conditions and should be a length equal to multiples of 12’-6".

 

For details of Buried Post End Anchor details, see Standard Plan A77I2.

 
For typical flare offsets for 25’-0" length parabola with

 
W6 x 15 steel post, 8’-0" in length, with 8" x 8" x 1’-2" notched wood

block or notched recycled plastic blocks may be used in place of the 

10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2" wood block shown in the 

"Strengthened Railing Sections Detail".
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maximum offset of 1’-0", see Revised Standard RSP Plan A77E1.

Layout Types 16D through 16L, shown on the A77G Series of Revised Standard

Where placement of dike is required with guard railing, see Revised

Standard Plan RSP A77C4 for dike positioning details.

6:1 taper

6:1 taper

6:1 Taper to 3’-0" Typ from ES

HMA Dike

HMA Dike, Type C

See Note 10

Caltrans approved In-line

Terminal System End Treatment

See Notes 6 and 7

 

HMA Dike,  Type C

See Note 10

HMA Dike,  Type F

See Note 10

HMA Dike

HMA Dike, Type C

See Note 10

Caltrans approved In-line

Terminal System End Treatment

See Notes 6 and 7

 

HMA Dike, Type F,

See Note 10

Additional HMA Dike, Type C

25’-0" Min, see Note 10

Additional

HMA Dike,

Type C,

 

25’-0" Min,

see Note

10

Additional HMA Dike, Type C

25’-0" Min, see Note 10
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�
"

  

Anchor ´

Ground line

Line post

(wood post shown)

PLAN

5�"

ELEVATION

ASSEMBLY (TYPE SFT)

A

A

bolt with hex nut and washer

Pavement or

1
"

2
"

7�"

Wood post

head bolt attachment

element

MBGR

head bolts with hex nuts

to accommodate hex bolt).

in two sides of the tube

SECTION A-A

cable (See Note 2)

(See Note 2)

CABLE CONNECTION

DETAIL A

END PLATE

Top of

wood post

Top of

rail

END ANCHOR

See Note 1

Cable 

Connection

End Plate

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL RAILING

END ANCHOR ASSEMBLY

(TYPE SFT)

4"

4
"

´ 8" x 8" x �"

See Detail A

�" ` Anchor cable

�" ` Anchor 

2" ` Std Galv pipe in

6"

Soil plate

Steel foundation tube

(See Note 3).

Attach steel soil plate

to steel foundation tube

1’-4" 1’-0"

6’-3"

7�" x 5�" x 3’-6�" wood post

3
�
"

4
’
-
4
"

2�" ` hole in wood post

�" ` x 9�" Hex head

�" ` Hex head bolts

7�" x 5�" x 3’-6�"

�" ` Button head bolt with

hex nut and washer on threaded

end. No washer on rail face for

bolted connection to post.

2
�
"

9
"

9
"

4
’
-
6
"

with �" ` x 7�" hex

(�" ` holes in plate and

wood post for �" ` Hex

�" ¨ �" Hole in

Soil plate

7
"

NOTES:

1�" ` Hole

1
6

"

Soil plate �" thick steel

plate, 18" x 24"

4’-6" Steel foundation

tube TS 8 x 6 x �

See Note 3

Pavement

or ground

line

7-10-07
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REVISED STANDARD PLAN RSP A77H1

3-10-11

2
2
�
"

1
9

�
"

1
6

�
"

2
9
"

See the A77E, A77F and A77G series of Standard Plans for typical use

of End Anchor Assembly (Type SFT).

 

For details of the anchor plate and �" cable, see Standard

Plan A77H3.

 

A 6’-0" length steel foundation tube, TS 8 x 6 x �, without a

soil plate, may be furnished and installed in place of the 4’-6"

length steel foundation tube and soil plate shown. Minimum embedment

of the 6’-0" length tube shall be 5’-9". A �" ` hex head bolt

and nut shall be installed in the hole in the 6’-0" length tube to

keep the wood post from dropping into the tube.

 

Direction of traffic indicated by        .

 

Install line post, steel foundation tube and soil plate in soil.

1.

 

 

2.

 

 

3.
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See Revised Standard Plan RSP A77J2 for additional connection

details to bridges without sidewalks.

 

Additional details of posts, blocks and hardware are

shown on Standard Plan A77B1, A77C1 and A77C2.

 

Direction of adjacent traffic indicated by       .

 

For additional details of Transition Railing (Type WB),

see Standard Plan A77J4. Transition Railing (Type WB)

transitions the 12 gage w-beam standard railing section

of guard railing to a heavier gage nested thrie beam

railing section which is connected to the concrete bridge railing.

 

For typical  use of Connection Detail AA, see Layout
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For details of End Cap (Type TC), see Standard Plan A77J4.

 

See Standard Plan A77J4 for additional details regarding

depth dimension for straight metal box spacer.
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REVISED STANDARD PLAN RSP A77J2
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4:1, see Note 7

See Revised Standard Plan RSP A77J1 for additional connection

details to bridges without sidewalks.

 

Additional details of posts, blocks and hardware are

shown on Standard Plan A77B1, A77C1 and A77C2.

 

Direction of adjacent traffic indicated by       .

 

For additional details of Transition Railing (Type WB),

see Standard Plan A77J4. Transition Railing (Type WB)

transitions the 12 gage w-beam standard railing section

of guard railing to a heavier gage nested thrie beam

railing section which is connected to the concrete bridge

railing.

 

For typical use of Connection Detail AA, see Layout

Types 12A and 12B on Revised Standard Plan RSP A77F1,

Layout Types 12C and 12D on Standard Plan A77F2, and

Layout Type 12E on Revised Standard Plan RSP A77F3.

 

For typical use of Connection Detail CC, see Layout

Types 12AA and 12BB on Standard Plan A77F4 and

Layout Type 12CC on Standard Plan A77F5.

 

Where the height of the bridge railing exceeds the

height of the thrie beam railing by more than 1" at

Connection Detail AA and connection Detail CC,

taper the top of the end of the bridge railing at 4:1

to match the top elevation of the thrie beam railing.

 

For details of End Cap (Type TC),

see Standard Plans A77J4.

 

See Standard Plans A77J4 for additional details

regarding depth dimension for straight metal box spacer.
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on Standard Plans A77B1, A77C1 and A77C2.

 

Direction of adjacent traffic indicated by        .

 

For additional details of Transition Railing (Type WB),
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Weld 1"

long each

corner

�" ´

2�" 2�"9"

1’-2"

1
�
"

1�" Holes

25’-0"

10" x 10" x 8’-0" Wood post

with 8" x 8" x 1’-10"

wood block. (See Note 6)
6" x 8" x 6’-0" wood post

with 6" x 8" x 1’-2" wood block.

10" x 10" x 6’-0" Wood post

with 8" x 8" x 1’-2" wood block.

�" ` Button head bolt

with hex nut, typical

(see Note 1)

Nested thrie beam elements

(one 12 gage element nested

over one 10 gage element).

 

One 10 gage "W" beam to

thrie beam element.

 

One 12 gage thrie beam

element.

 

One 10 gage "W" beam

rail   element (7’-3�"

length)

 

10 gage = 0.135" thick

 

12 gage = 0.108" thick

SECTION A-A

12 Gage thrie

beam element

10 Gage thrie

beam element

12 Gage thrie

beam element

Concrete barrier

or railing

Hex nuts

Plate ‘A’ Plate ‘A’

�" ` Button head

Splice bolt with washer 

and nut on threaded

end (See Note 3)

End cap (Type TC)

SECTION B-B

12 Gage thrie

beam element

10 Gage thrie

beam element
12 Gage thrie

beam element

Concrete barrier

or railing

Plate ‘A’

Metal Box Spacer

�" ` Button head

Splice bolt with washer 

and nut on threaded

end (See Note 3)

End cap (Type TC)

A B D

Pay Limits for Transition Railing (Type WB)

C

B

B

PLAN

TRANSITION RAILING (TYPE WB)

(Blockout Attachment)

1" Galv HS bolts, total 4

1�" ` Galv pipe or PVC pipe sleeve or 1�" drilled holes

5" x 5"

Chamfer

9"

Vertical face

Straight Metal Box Spacer (See Details A and B and Note 7)

A B D

Pay Limits for Transition Railing (Type WB)

C

A

A

PLAN

TRANSITION RAILING (TYPE WB)

(No Blockout Attachment)

1" Galv HS bolts, total 4

1�" ` Galv pipe or PVC pipe sleeve or 1�" drilled holes

5" x 5"

Chamfer

9"

5
�"
 T

y
p

S
e
e
 N

o
te

 7

Vertical

face

1
’
-
5

�
"
 
T

y
p

S
e
e
 
N

o
t
e
 
8

DETAIL D

Chamfer

�" x 3"

Slots for splice

bolts in end cap

Begin Concrete

Bridge Railing or Wall

2"

3’-�"

 
End cap (Type TC)

2’-6" length

9"

  

1’-1�"

 

4�" 4�"

3’-1�"

Typ

 

� Anchor

bolts slot

7
�
"

 

2
�
"

 

7
�
"

7
�
"

2
5
�
"

1
8
�
"

 
�" `

Holes

1�" R

1�" x 2�" Slots in end cap

and thrie beam elements for

1" bolts and Plate ‘A’ Connection

� Splice

bolt slot

Post

No.T2

Post

No.T1

� Wood post

8�"

REVISED STANDARD PLAN RSP A77J4
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7�"

  

3"

Plate ‘A’

Hex nuts

End Cap (Type TC)

sandwiched between

12 gage and 10 gage

thrie beam elements.

(See Note 9)

End Cap (Type TC)

sandwiched between

12 gage and 10 gage

thrie beam elements.

(See Note 9)

5-14-09

see Detail B

1
’
-
0
"

T
y

p

2
’
-
5
"

T
y
p

 

6’-3"

To accompany plans dated

NOTES:

1.

2.

3.

4.

5.

  6.

  
7.

  8.

  9.

10.

6’-3"

SEE NOTES 6

AND 10

Standard railing section

12 gage MBGR

 

Standard railing section height transition

12 gage MBGR

 

 

Use �" ` Button head bolts and hex

nuts for connections to posts. No washer

on rail face for bolted connections to post.

 

The nested rail elements, end cap, and

‘W’ beam to thrie beam element may be

spliced together prior to bolting the elements

to the wood post and concrete barrier or railing.

 

Exterior splice bolt holes for rail element splices

at Post No. T4 and the connection to the concrete

barrier or railing shall be the standard�" x 1�"

slot size. Interior splice bolt holes at these

locations may be increased up to 1�" `. Only the

top 2 and the bottom 2 splice bolts with washers

and nuts are required for rail splices at Post

No. T4 and the connection to the concrete barrier

or railing.

 

Direction of adjacent traffic indicated by       .

 

The top elevation of Posts No. T2 through No. T7

shall not project more than 1" above the

top elevation of the rail element.

 

Typically, the railing connected to Transition

Railing (Type WB) will be either standard railing

section of metal beam guard railing with height

transition ratio of 120:1 or an approved Caltrans

end treatment attached to Post No. T1.

 

The depth of the metal box spacer varies from

the 5�" to 1�" and is dependent on the

width of the concrete railing or wall. The

combined dimension for the depth of the metal

box spacer plus the width of railing or wall is

typically 17�". Where the space between the

backside of the concrete railing or wall and

the rear thrie beam element is less than 1�",

metal plates similar to Plate ‘A’ are to be used

as spacers.

 

Where the width of the concrete railing or wall

is greater than 17�", wood blocks are to be

used to fill the space created between the

backside of Posts No. T4 through No. T7 and

the rear thrie beam element. These wood blocks

shall be 8" in width and 1’-2" in length. The

dimension between the front thrie beam element

and the rear thrie beam element is to match the

width of the concrete railing or wall.

 

End cap may be installed over 12 gage and

10 gage thrie beam elements where transition

railing is installed on the departure end of

bridge railing.

 

Conform standard railing section height

to 2’-3�" at Post No. T1 using height transition

ratio of 120:1.

RSP A77J4 DATED MAY 20, 2011 SUPERSEDES

RSP A77J4 DATED JUNE 5, 2009, RSP A77J4 DATED JUNE 6, 2008

AND STANDARD PLAN A77J4 DATED MAY 1, 2006 -

PAGE 75 OF THE STANDARD PLANS BOOK DATED MAY 2006.
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NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

CONNECTIONS TO BRIDGE

RAILINGS WITH SIDEWALKS

�

"

 

´

(For backside of connection SB)

PLATE ‘B’PLATE ‘A’
1�" Hole

1
�
"

1�" Hole

4
"

9"

9"

�" ´

1’-4"

3�"1’-2"

2�"

 

4
�
"

7
�
"

4�" 4�" Hole placement

front and back panel

Straight metal

box spacer

See Detail  B

8" x 4�" x �" ´

8" x 4�" x �"´ 

�

STRAIGHT METAL BOX SPACER

DETAIL A DETAIL B

9"1�" Holes

�" ´

1’-6"

4
�
"

1
’
-
4
"

Weld 1"

long each

corner

5
�"
 T

y
p

s
e
e
 N

o
te
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NOTES:

See Standard Plan A77K2 for additional connection

details to bridges with sidewalks.

 

Direction of adjacent traffic indicated by       .

 

For additional details of Transition Railing (Type WB),

see Standard Plan A77J4. Transition Railing (Type WB)

transitions the 12 gage w-beam standard railing section

of guard railing to a heavier gage nested thrie beam

railing which is connected to the concrete bridge railing.

 

For typical use of Connection Detail FF, see Layout

Types 12A and 12B on Standard Plan A77F1.

 

For typical use of Connection Detail GG, see Layout

Type 12D on Standard Plan A77F2 and Layout

Type 12DD on Standard Plan A77F5.

 

Where the bridge sidewalk is not continued beyond the

end of the bridge railing, the portion of the sidewalk

beyond each end of the bridge railing shall be transitioned

down from the top elevation of the sidewalk, for its entire

width, to the finished grade of the adjacent roadbed. The

longitudinal slope of each sidewalk elevation transition

shall not exceed 8.33 percent.

 

For details of End Cap (Type TC), see Standard Plan A77J4.

 

See Standard Plan A77J4 for additional details regarding

depth dimension for straight metal box spacer.

1.

 

 

2.

 

3.

 

 

 

 

 

4. 

 

 

5.

 

 

 

6.

 

 

 

 

 

 

 

7.

 

8.

DETAILS No.1

4�"

ELEVATION

CONNECTION DETAIL FF

PLAN

Vertical

Face

4�"

See Notes 4

Face of curb

Typ

Surface elevation back of sidewalk

GUARD RAILING CONNECTION TO BRIDGE RAILING WITH SIDEWALKS

T
y

p

Bridge railing

MBGR

CONNECTION DETAIL GG

See Notes 5

Transition railing (Type WB)

see Note 3

Bridge

Sidewalk

See Note 6

Sidewalk Sidewalk

End cap (Type A)

´ ‘B’9" 9"

9" 9"

1�" Galv pipe or PVC pipe

sleeve or 1�" drilled holes

5" x 5"

Chamfer

Thrie beam rail element

3’-1�" 3’-1�"

1�"  ` Galv pipe or

PVC pipe sleeve or

1�" drilled holes

 

´‘A’

Straight metal box spacer (see Details A and B)

´ ‘A’ Front and back of

bolted connection, total 4
1

"
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a

l

v

 

H

S

 

b

o

l

t

s

w

i

t

h

 

p

l

a

t

e

 

w

a

s

h

e

r

s

a

n

d

 

n

u

t

s

,

 

T

o

t

a

l

 

4

1" Galv HS bolt with washers and nuts 

8
"

T
y

p

1
7
�
"

T
y

p

End cap (Type TC)

see Note 7

1
2

"

T
y
p

1
2

"

T
y
p

3-10-11

2
9

"

2
2

�
"
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PLANS BOOK DATED MAY 2006.

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

Where the distance between back of post and hinge point is

less than 24", vegetation control to be constructed flush with

the back edge of the post.

R=3" Typ

7-17-06

Where dike is constructed under barrier, construct vegetation

control to back edge of dike. Where paved shoulder is constructed

within 24" in front of the post, construct vegetation control to

the edge of paved shoulder.

6"

Typ

8
"

T
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