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Beg SOUTH OF "Farm Hill Blvd NEXT EXIT" SIGN, END AT BRIDGE RAILING OF CANADA ROAD UC (Br No. 35-0231L) 
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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.

 

AND HINGE POINT, SEE STANDARD PLAN A77C3.

 

DIAMETER HOLES OR �" BOLTS IN �" DIAMETER HOLES.

CONSTRUCTION DETAILS

GUTTER

04000205051

MBGR (STEEL POST)

LEGEND:

DIRECTION OF TRAVEL

MBGR (STEEL POST)

TYPICAL CROSS SECTIONS

7.

LOCATIONS 14, 16, 22

NOTES: (THIS SHEET)

HP 

2’ TO 3’

NARROW EMBANKMENT

MBGR (STEEL POST)

Exist

ES

7’ POST

03-15-12

BINNING

HARPREET

68470

9/30/13

FOR STEEL LINE POSTS, USE TWENTY �" SELF-TAPPING SCREWS IN 0.22"

0
6

-D
E

S
IG

N
T

H
A

N
H

 N
G

U
Y

E
N

Var04 101,280SM 3 43

6-11-12

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

FOR DETAILS OF TYPICAL DISTANCE BETWEEN THE FACE OF RAIL

HP

SW

3’



CONSTRUCTION DETAILS

NO SCALE C-2

 

2. FOR DIKE POSITIONING WITH GUARD RAILING INSTALLATIONS, SEE STANDARD PLAN A77C4.

NOTES: (THIS SHEET)
A

M
I
T

 N
I
J
H

A
W

A
N

H
A

R
P

R
E

E
T

 B
I
N

N
I
N

G
T

H
A

N
H

 N
G

U
Y

E
N

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.

CIVIL

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

REGISTERED CIVIL ENGINEER

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>

0
6

:
4

3

2
2

-
J
U

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.

R

0
1

-
2

6
-
1

2

USERNAME => s1216

DGN FILE => 44A320ga

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1459 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

W/16

W/16
W/4

W
/4

Y

�L

 

�L

 

W  

L/4

 

L/4

 

L/4

 

L/4

 

L

 

W  

Y = OFFSET FROM BASE LINE

W = MAXIMUM OFFSET

X = DISTANCE ALONG BASE LINE

L = LENGTH OF FLARE

WX˜

 

L˜

Y=

6’-3" 6’-3" 6’-3" 6’-3"

25’-0"

LENGTH OF FLARE

BASE LINE
Beg FLARE

BASE LINE (EDGE OF PAVED SHOULDER OR

OFFSET LINE OF EDGE OF TRAVELED WAY)

BASE LINE

1’-0" OFFSET

END

PARABOLA

Beg

PARABOLA

3" OFFSET

�" OFFSET

6�" OFFSET

ES

ETW

MBGR
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RAILING WITHIN THE 15:1 OR FLATTER FLARE IS BASED ON SITE CONDITIONS AND SHOULD BE

A LENGTH EQUAL TO MULTIPLES OF 12’-6".

15:1 OR FLATTER FLARE
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1. LOCATIONS OF NESTED MBGR TO BE DETERMINED BY THE ENGINEER.
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FRONT FACE OF

END POST

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).

 

 

 

 

 

 

 

HINGE POINT

FRONT FACE OF END POST

6:1 TAPER

HINGE POINT

ADDITIONAL HMA DIKE, TYPE C

25-0" Min, SEE NOTE 9

HINGE POINT

HMA DIKE
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BEGIN FLARE
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OFFSET LINE OF EDGE OF TRAVELED WAY)

= OFFSET FROM BASE LINE

= MAXIMUM OFFSET

= DISTANCE ALONG BASE LINE

= LENGTH OF FLARE

CALTRANS APPROVED FLARED TERMINAL SYSTEM END TREATMENT

SEE NOTE 7

CALTRANS APPROVED IN-LINE TERMINAL SYSTEM END TREATMENT

SEE NOTES 6 AND 7
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25’-0" PARABOLA

SEE NOTE 10

BURY END OF
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SHOULDER
15:1 OR FLATTER FLARE

1’-0" Max OFFSET FOR 15:1 FLARE

EDGE OF PAVED SHOULDER OR

OFFSET LINE OF TRAVELED WAY

6’-3" POST SPACING

BEGIN 15:1 OR FLATTER FLARE

RAIL IN SLOPE

TYPE 16C LAYOUT (MODIFIED)

LIMITS OF METAL

GUARD RAILING OR

METAL BEAM RAILING
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10.

(SEE NOTE 5)
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END ANCHOR,

SEE NOTE 6
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THE 15:1 OR FLATTER FLARE USED WITH TYPE 16C (MODIFIED) LAYOUT IS BASED ON THE EDGE

SEE STANDARD PLAN A77I2.

FOR DETAILS OF THE BURIED POST END ANCHOR USED WITH TYPE 16C (MODIFIED) LAYOUT,
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7.

8.

 

9.

PARABOLIC FLARE OFFSETSTYPICAL PARABOLIC LAYOUT

GUARD RAILING POST SPACING TO BE 6’-3" CENTER TO CENTER, EXCEPT AS OTHERWISE

WITH 6" x 8" x 1’-2" NOTCHED WOOD BLOCKS OR NOTCHED RECYCLED PLASTIC BLOCKS.

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".

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

WHERE PLACEMENT OF DIKE IS REQUIRED WITH GUARD RAILING, SEE STANDARD

PLAN A77C4 FOR DIKE POSITIONING DETAILS.

LINE POST, BLOCKS AND HARDWARE TO BE USED ARE SHOWN ON STANDARD PLANS

NOTED.

11.

HMA DIKE (TYPE C)

SEE NOTE 9

ADDITIONAL HMA DIKE, TYPE C

25’-0" Min, SEE NOTE 9

HMA DIKE (TYPE C)

SEE NOTE 9
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� OF END POST

� OF END POST

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

MAXIMUM 1’-0" OFFSET, SEE STANDARD PLAN A77E1.

A77A2 AND A77B1.

EXCEPT AS NOTED, LINE POSTS ARE W6 X 9 STEEL POSTS, 6’-0" IN LENGTH,
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CONSTRUCTION DETAILS

POST No. 1

WOOD POST, No. 5, 6, 7

WOOD POST No. 3,

04000205051

REFER TO THE MANUFACTURER’S INSTALLATION INSTRUCTIONS.

TERMINAL SYSTEM (TYPE SKT) MUST BE CONSTRUCTED SO

THAT THE FULL LENGTH OF THE TERMINAL SYSTEM GUARD

RAILING IS IN STRAIGHT ALIGNMENT. TERMINAL SYSTEM

(TYPE SKT) CAN BE FLARED AT A MAXIMUM RATE OF 25:1

TO PREVENT THE IMPACT HEAD FROM ENCROACHING ON THE

SHOULDER. THE FLARE IS NOT REQUIRED AND MAY BE

DECREASED OR ELIMINATED FOR SPECIFIC INSTALLATIONS.

TERMINAL SYSTEM (TYPE SKT) NOT TO BE USED WHERE

EXTRUSION OF THE RAIL ON THE BACK SIDE OF THE

INSTALLATION WOULD BE IN THE PATH OF PEDESTRIAN TRAFFIC

OR WHERE THERE IS LESS THAN 25’-0" BETWEEN THE OUTLET

SIDE OF THE IMPACTED HEAD AND ANY ADJACENT VEHICLE

TRAFFIC.

FOR THE LENGTH AND TYPE OF METAL BEAM GUARD RAILING

OR METAL BARRIER RAILING THE TERMINAL SYSTEM IS

ATTACH RAIL ELEMENT TO THIS POST AND BLOCK. PAYMENT

FOR THIS POST, BLOCK AND HARDWARE IS INCLUDED IN

PAYMENT FOR THE TYPE OF RAILING OR BARRIER THE

TERMINAL SYSTEM IS ATTACHED TO, NOT PART OF PAYMENT

FOR TERMINAL SYSTEM (TYPE SKT).

ATTACHED TO, SEE PROJECT PLANS. FOR TYPICAL USE OF

FOR ADDITIONAL DETAILS OF TERMINAL SYSTEM (TYPE SKT),
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START AWAY FROM TRAFFICATTACH IMPACT HEAD

TO WOOD POST No. 1

WITH LAG SCREWS.

CABLE ANCHOR BOX

W-BEAM ELEMENT

END SECTION

PAY LIMITS FOR TERMINAL SYSTEM (TYPE SKT)

ANCHOR CABLE

WOOD POST No. 1,

SEE SECTIONS A-A AND B-B.

IMPACT HEAD
W-BEAM ELEMENT

WOOD POST (POST

6" x 8"

No. 3 THRU No. 8)

CABLE

ANCHOR

BOX

GROUND

STRUT

SOIL TUBE

SEE SECTION D-D.

H.G.R. BOLT AND

(1) WASHER UNDER

�" NUT WITH

�" ` x 10"

WOOD POST

NUT WITH

(1) WASHER

1" HEX

WOOD POST

BCT CABLE

ANCHOR ASSY
6" x 8" x 6’-0"

WOOD POST

WOOD BLOCK

6" x 8" x 1’-2"

WITH (1) WASHER

UNDER NUT ONLY.

�" ` x 1’-6"

BOLT AND �" NUT

W-BEAM RAIL

HOLES

PAVEMENT OR

GROUND LINE

HEX HEAD BOLT AND

(2) WASHERS

�" ` x 9�"

�" NUT WITH

PAVEMENT OR

GROUND LINE

GROUND STRUT

SOIL TUBE

6’-0" LENGTH

TS 8 x 6 x �

NUT ONLY

HEX HEAD BOLT

�" ` x 7�"

WITH �" NUT

8" x 8" x �" BEARING

PLATE

PIPE SLEEVE

HEX HEAD BOLT

WITH (2) WASHERS

SOIL TUBE

�" ` x 9�"

AND �" NUT

6’-0" LENGTH

TS 8 x 6 x �

GROUND STRUT

SOIL TUBE

WITH (2) WASHERS.

6’-0" LENGTH

AND �" NUT

TS 8 x 6 x �

WITH (1) WASHER

HEX HEAD BOLT

1" HEX NUT

�" ` x 9�"

IMPACT HEAD

HEX HEAD BOLT

PAVEMENT OR

GROUND LINE

AND �" NUT

�" ` x 7�"

PLATE

8" x 8" x �" BEARING

AND 8, SEE SECTION D-D.

SEE NOTE 5

RAIL SPLICE

PAVEMENT OR GROUND LINE

NOTE 2

SEE

RAIL

SPLICE

WOOD POST No. 2,

SEE SECTION C-C.

ALIGNMENT OF RAILING AT EDGE

OF PAVED SHOULDER OR OFFSET

NOTE 4

SEE

METAL BEAM RAILING

TERMINAL SYSTEM

(TYPE SKT)

SECTION C-CSECTION B-B

SECTION D-D

SECTION A-A

ELEVATION

TERMINAL SYSTEM (TYPE SKT)

PLAN

NOTES: (THIS SHEET)

PARTIAL VIEW POST No. 1 AT POST No. 2

POST No. 3 THROUGH No. 8

WOOD POST

No. 4
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LINE OF EDGE OF TRAVELED WAY

FOR TYPICAL GRADING REQUIREMENTS,

SEE TYPE 11A LAYOUT ON STANDARD

PLAN A77E1

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

A77F SERIES OF THE STANDARD PLANS.

THIS TERMINAL SYSTEM WITH GUARD RAILING, SEE THE A77E AND



ELEVATION

PLAN

A

B

B

SECTION B-B

SECTION A-A

(TYPE ET PLUS SHOWN)

SEE NOTES 9 AND 10
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CONSTRUCTION DETAILS

04000205051

LICENSED CIVIL ENGINEER

CIVIL

12.

FOR ADDITIONAL DETAILS OF TERMINAL SYSTEM (TYPE ET), REFER TO THE MANUFACTURER’S INSTALLATION INSTRUCTIONS.

TERMINAL SYSTEM (TYPE ET) MUST BE CONSTRUCTED SO THAT THE FULL LENGTH OF THE TERMINAL SYSTEM GUARD RAILING IS IN

USED WHERE THE GUARD RAIL EXTRUDER HEAD WOULD ENCROACH UPON THE ADJACENT PAVED SHOULDER OR LANE.

THE STRUT, STEEL FOUNDATION TUBE, AND WOOD POSTS. CHANNEL SIDE OF STRUT TO FACE DOWNWARD.

FOR LENGTH AND TYPE OF METAL BEAM GUARD RAILING OR METAL BARRIER RAILING THE TERMINAL SYSTEM IS ATTACHED TO, SEE

OF RAILING OR BARRIER THE TERMINAL SYSTEM IS ATTACHED TO, NOT PART OF THE PAYMENT FOR TERMINAL SYSTEM (TYPE ET).

YELLOW RETROREFLECTIVE SHEETING, AS PROVIDED BY TERMINAL SYSTEM (TYPE ET) MANUFACTURER, SHALL BE ADHERED TO THE FACE

TERMINAL SYSTEM (TYPE ET) NOT TO BE USED WHERE EXTRUSION OF THE RAIL ON THE BACK SIDE OF THE INSTALLATION WOULD BE IN THE

PATH OF PEDESTRIAN OR VEHICULAR TRAFFIC.

STRAIGHT ALIGNMENT. THE GUARD RAIL EXTRUDER HEAD OF THE TERMINAL SYSTEM SHALL NOT ENCROACH UPON THE ADJACENT PAVED

ELEMENT TO POST. GUARD RAIL EXTRUDER ATTACHMENT BRACKETS HAVE 3 HOLES IN EACH BRACKET TO PROVIDE TOLERANCE ADJUSTMENT.

ATTACH STRUT TO POSTS No. 1 AND 2 FOUNDATION TUBES WITH HEX HEAD BOLTS, WASHERS AND HEX NUTS. BOLTS EXTEND THROUGH

ATTACH RAIL ELEMENT TO THIS POST AND BLOCK. PAYMENT FOR THIS POST, BLOCK AND HARDWARE INCLUDED IN PAYMENT FOR THE TYPE

OF EXTRUDER HEAD. THE SHEETING SHALL BE CONSISTENT WITH THE DESIGN PATTERN AND COLORS OF A TYPE P OBJECT MARKER PANEL.

A 6’-0" LENGTH STEEL FOUNDATION TUBE, TS 8 x 6 x �", WITHOUT SOIL PLATE, MAY BE USED 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 NUTS SHALL BE INSTALLED IN THE HOLE IN THE 6’-0" LENGTH TUBE TO KEEP THE WOOD POST FROM DROPPING INTO THE TUBE.

SLIDE GUARD RAIL EXTRUDER OVER THE END OF THE RAIL ELEMENT AND ATTACH TO POST NO.1 WITH LAG SCREWS. DO NOT BOLT RAIL

A CONTINUOUS RAIL ELEMENT SECTION BETWEEN POSTS NO.1 AND 5 (NO INTERMEDIATE RAIL SPLICES) MAY CONTINUE TO BE USED IN

SHOULDER OR LANE. A TRAFFIC APPROACH FLARE OF 50:1 OR 25:1 FOR THE FULL LENGTH OF TERMINAL SYSTEM (TYPE ET) INSTALLATION MAY BE

AND 5.

7�"2
7
�
"

2
7

�
"

2
7
�
"

SEE NOTE 5

RAILING

RAILING OR METAL BARRIER

LIMITS OF METAL GUARD

TO STEEL FOUNDATION TUBE SIMILAR

SOIL PLATE AND WOOD POST ATTACHMENT

�" THICK STEEL PLATE

STEEL FOUNDATION TUBE

ATTACH STEEL SOIL PLATE TO STEEL

HEAD BOLTS WITH HEX NUTS (�"  ` HOLES 

FOUNDATION TUBE WITH �" ` x 7�" HEX

TS 8 x 6 x �, 4’-6"

HEX NUT AND WASHER

ON THREADED END

(NO WASHER ON BOLT HEAD)

�" ` HEX HEAD BOLT

WOOD POST

2�" ` HOLE

PAVEMENT OR

GROUND LINE

MBGR ELEMENT

TOP OF RAIL

WOOD BLOCK

EXTEND BOLT THROUGH POST

AND BLOCK BUT NOT THROUGH

RAIL ELEMENTS AT

ALIGNMENT OF RAILING AT EDGE

OF PAVED SHOULDER OR OFFSET

(SEE NOTE 2)

PAY LIMITS FOR TERMINAL SYSTEM (TYPE ET)

SEE NOTES 2 AND 7

GUARD RAIL EXTRUDER

GUARD RAIL ELEMENT EXIT SLOT (POSITIONED

TO EXIT RAIL ELEMENT AWAY FROM TRAFFIC)

ATTACH STRUT TO FOUNDATION TUBE WITH

ELEMENTS ARE NOT ATTACHED TO POSTS No. 5 AND 7

POSTS No. 5, 7 AND 8 SIMILAR EXCEPT RAIL

WOOD POST

ON THREADED END

(NO WASHER ON BOLT

3�" ` HOLES

�" ` HEX HEAD BOLT

HEX NUT �" AND WASHER

WOOD BLOCK

6" x 8" x 1’-2"

BEARING PLATE FOR ANCHOR CABLE

STEEL

FOUNDATION

TUBE

SOIL PLATE

WOOD POST

No. 2, SEE

SECTION A-A STRUT

WOOD POST

CABLE

ANCHOR

BRACKET

SEE NOTE 10

ANCHOR

CABLE

SEE NOTE 3

WOOD POST

No. 6

WOOD POST

No. 5, SEE

SECTION B-B

STEEL

FOUNDATION

TUBE

WOOD POST

No. 4, SEE

SECTION A-A

SOIL PLATE

WOOD POST

No. 7, SEE

SECTION B-B

WOOD POST

No. 8, SEE

SECTION B-B

SEE NOTE 6

PAVEMENT OR

GROUND LINE

SEE NOTE 5

RAIL SPLICE RAIL SPLICE RAIL SPLICE

RAIL SPLICESEE NOTE 10

PAVEMENT OR

GROUND LINE

MBGR ELEMENT

TOP OF RAIL

03-15-12

HARPREET

BINNING

68470

9/30/13

METAL BEAM RAILING

TERMINAL SYSTEM

(TYPE ET)

POSTS No. 3, 5 AND 7

0
6
-
D

E
S

I
G

N

USE THE HOLES IN THE BRACKET CLOSEST TO CENTER OF POST No. 1. DRILL �" PILOT HOLES TO ACCOMMODATE LAG SCREWS.

STRUT

FOR POSTS No. 1, 2 AND 4. WOOD BLOCKS NOT

USED WITH POSTS No. 1 AND 2. SEE NOTE 8.

ATTACH RAIL TO POST No. 2 (NO WOOD BLOCK) IN SAME MANNER SHOWN IN SECTION A-A. DO NOT BOLT RAIL TO POST No. 1, SEE NOTE 3.

HEAD)

04 SM 101,280 Var 8 43

6-11-12

PROJECT PLANS. FOR TYPICAL USE OF THIS TERMINAL SYSTEM, SEE THE A77E AND A77F SERIES OF THE STANDARD PLANS.

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

WOOD POST No. 1,

SEE SECTION A-A

LINE OF EDGE OF TRAVELED WAY

FOR TYPICAL GRADING REQUIREMENTS,

SEE TYPE 11A LAYOUT ON

STANDARD PLAN A77E1.

BOLT HEAD ON THIS SIDE, SEE NOTE 4

No. 3

EXISTING INSTALLATIONS. NEW INSTALLATIONS SHALL BE CONSTRUCTED AS SHOWN WITH TWO RAIL ELEMENT SECTIONS BETWEEN POST No. 1
LENGTH, SEE NOTE 11

IN PLATE AND IN TWO SIDES OF TUBE TO

ACCOMMODATE HEX BOLT)
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CONSTRUCTION DETAILS

WOOD POST No. 3,

04000205051

FOR ADDITIONAL DETAILS OF TERMINAL SYSTEM (TYPE FLEAT),

REFER TO THE MANUFACTURER’S INSTALLATION INSTRUCTIONS.

TERMINAL SYSTEM (TYPE FLEAT) NOT TO BE USED WHERE

EXTRUSION OF THE RAIL ON THE FRONT SIDE OF THE

INSTALLATION WOULD BE IN THE PATH OF PEDESTRIAN TRAFFIC.

FOR THE LENGTH AND TYPE OF METAL BEAM GUARD RAILING

OR METAL BARRIER RAILING THE TERMINAL SYSTEM IS

ATTACHED TO, SEE PROJECT PLANS.  FOR TYPICAL USE OF

THIS TERMINAL SYSTEM WITH GUARD RAILING, SEE THE A77E

ATTACH RAIL ELEMENT TO THIS POST AND BLOCK.  PAYMENT

FOR THIS POST, BLOCK AND ATTACHING HARDWARE IS INCLUDED

IN PAYMENT FOR TERMINAL SYSTEM (TYPE FLEAT).

LICENSED CIVIL ENGINEER

CIVIL

POST No. 1

5.

03-15-12

BINNING

HARPREET

68470

9/30/13

EDGE OF PAVED SHOULDER

OR OFFSET LINE OF EDGE OF

EXIT ON TRAFFIC SIDE

GUARD RAIL ELEMENT

DIRECTION OF ADJACENT TRAFFIC

IMPACT HEAD

ATTACH IMPACT HEAD

TO WOOD POST No. 1

WITH LAG SCREWS

W-BEAM ELEMENT

END SECTION

CABLE ANCHOR BOX

PAY LIMITS FOR TERMINAL SYSTEM (TYPE FLEAT)

WOOD POST No.1,

SEE SECTIONS A-A

AND B-B

WOOD POST No.2,

SEE SECTION C-C

RAIL

SPLICERAIL SPLICE

37’-6" STRAIGHT FLAREW-BEAM ELEMENT

WOOD POST (POST

6" x 8"

NOTE 3

SEE

SEE

NOTE 3

WOOD POSTS, No. 5, 6

PAVEMENT OR GROUND LINE

NOTE 4

SEE WOOD

POST

No.4

SEE SECTION D-D

CABLE

ANCHOR

BOX

HEX HEAD BOLT AND

(2) WASHERS

�" NUT WITH

�" x 10"

PAVEMENT OR

GROUND LINE

SOIL TUBE

6’-0" LENGTH

TS 8" x 6" x �"

GROUND STRUT

NUT ONLY

H.G.R. BOLT AND

(1) WASHER UNDER

�" x 10"

�" NUT WITH

WOOD

POST

PIPE SLEEVE

NUT WITH

(1) WASHER

1" HEX

HEX HEAD BOLT

8" x 8"

�" BEARING

WITH �" NUT

�" ` x 7�"

PLATE

GROUND STRUT

HEX HEAD BOLT

WITH (2) WASHERS

�" ` x 10"

AND �" NUT

SOIL TUBE

6’-0" LENGTH

TS 8 x 6 x �,

WITH (1) WASHER

SOIL TUBE

HEX HEAD BOLT

1" HEX NUT

�" ` x 10"

AND �" NUT

6’-0" LENGTH

TS 8 x 6 x �,

IMPACT

HEAD

BCT CABLE

ANCHOR ASSY

WOOD

POST

HEX HEAD BOLT

PAVEMENT OR

GROUND LINE

�" x 7�"

AND �"  NUT

PLATE

8" x 8"

x �" BEARING PAVEMENT OR

GROUND LINE

WOOD POST

6" x 8" x 6’-0"

WOOD BLOCK

6" x 8" x 1’-2"

W-BEAM RAIL

WITH (1) WASHER

BOLT AND �" NUT

HOLES

SOIL

TUBE

GROUND

STRUT

ANCHOR CABLE

METAL BEAM RAILING

TERMINAL SYSTEM

(TYPE FLEAT)

PARTIAL VIEW POST No. 1 AT POST No. 2

POST No. 3 THROUGH No. 7

0
6
-
D

E
S

I
G

N

PLAN

ELEVATION

SECTION C-CSECTION B-BSECTION A-A

SECTION D-D

04 SM 101,280 Var 9 43

6-11-12

AND A77F SERIES OF THE STANDARD PLANS.

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

AND 7, SEE SECTION D-D

WITH (2) WASHERS

TRAVELED WAY

FOR TYPICAL GRADING REQUIREMENTS,

SEE TYPE 11B LAYOUT ON

STANDARD PLAN A77E1

No. 3 THRU No. 7)

UNDER NUT ONLY



SOIL ANCHOR

1 X-TENSION TERMINAL COMPONENT KIT

2

3

4

5 I-BEAM POST, MIDDLE, X350 

 SLIDER PANEL ON TRAFFIC SIDE

3

1

FLARED TERMINAL SYSTEM DETAIL

IN-LINE TERMINAL SYSTEM DETAIL

0^ TO 6^
0’ TO 4’- 0"

43’-4"

8�"

1
5’-3�"

5’-8�"

3�" Max

4

25’

5’-3�"

SLIDE GUARDRAIL PANEL PART OF ITEM  1

OVER END OF GUARDRAIL 1 SECURE IN

PLACE USING HARDWARE PROVIDED. ENSURE

THAT HEX NUTS ARE ON TRAFFIC SIDE

ATTACH SLIDER BRACKET PART OF

ITEM 1 TO END OF GUARDRAIL

PANEL AS SHOWN. ENSURE THAT

HEX NUTS ARE AWAY FROM

TRAFFIC SIDE.

6’-3"
A

A

C-8NO SCALE

CONSTRUCTION DETAILS

NOTES:(THIS SHEET)

MODEL No. XTGTSS3

OG

2’-3�"

STEEL

POST 6

STEEL

POST 5

STEEL

POST 4

STEEL

POST 3

STEEL

POST 2

STEEL

POST 1

6’-3"

DETAIL C

DETAIL D

DETAIL B1

DETAIL B2

DETAIL A1

DETAIL A2

TIGHTEN CABLE ASSEMBLIES UNTIL

THEY ARE NOT VISIBLY SAGGING

BETWEEN POSTS (THERE IS NO TORQUE

REQUIREMENT FOR THE CABLES).

REMOVED ANGLED BRACKET

WHEN SLIDING GUARDRAIL 1

WITH SLIDER PANEL OVER

GUARDRAIL 2. REATTACH

ANGLE BRACKET.

4 RIVET NYLON

TREE PART OF ITEM  2

OG

3’-7�"

NO PLASTIC BLOCK AT STEEL POST 1

ENSURE THAT HEX

NUTS ARE ON INSIDE

OF GUARDRAIL PANEL

SEE DETAIL A1 & A2

SEE DETAIL B1 & B2
SEE DETAIL C

SEE DETAIL D

ITEM DESCRIPTION

X-TENSION HARDWARE KIT

X-TENSION SYSTEM HARDWARE KIT

X-TENSION GUARDRAIL COMPONENT KIT 3

OFFSET STEEL POST 2 AWAY FROM

TRAFFIC PER DIMENSION SHOWN

SECTION A-A

1.  SEE MANUFACTURER PLANS FOR ADDITIONAL DETAILS AND DIMENSIONS NOT SHOWN ON PLANS.

2.  SYSTEM TO BE INSTALLED PER MANUFACTURER SPECIFICATIONS.

3.  ONLY TIGHTEN THE CABLE ASSEMBLIES USING THE NUTS AT THE CABLE BRACKET (SEE DETAIL D).

   DO NOT TIGHTEN THE CABLES AT THE FRONT OF THE GROUND ANCHOR.

4.  WHEN DRIVING STEEL POST, ENSURE THAT A DRIVING CAP WITH TIMBER OR PLASTIC INSERT IS

   USED TO PREVENT DAMAGE TO THE GALVANIZING TO THE TOP OF THE STEEL POST.
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03-15-12

BINNING

HARPREET

68470

9/30/13

OFFSET STEEL POST 3  1�" 

AWAY FROM TRAFFIC TO MAKE IT

EASIER TO PUSH GUARDRAIL WITH

SLIDER PANEL OVER GUARDRAIL 2

TERMINAL SYSTEM (TYPE X-TENSION)

0
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-D
E

S
IG

N
T

H
A

N
H

 N
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Y

E
N

LEGEND:
04 SM 101,280 Var 10 43

6-11-12

SQUARE WASHER ON THIS SIDE,

ROUND WASHER OTHER SIDE.

PART OF ITEM  2

USE GUARDRAIL HARDWARE PROVIDED

PART FO ITEM  3 TO SECURE PLASTIC 

BLOCK TO STEEL POST. GUARDRAIL IS

NOT BOLTED TO THE PLASTIC BLOCK

OR STEEL POST.

WHEN MOUNTING IMPACT HEAD

WELDMENT TO GUARD RAIL ENSURE

THAT HEX NUTS PART OF ITEM  3

ARE ON TRAFFIC SIDE

USING A PRY BAR TURN FRICTION PLATE

PART OF ITEM 1 COUNTER CLOCKWISE UNTIL

IS COMPLETELY AGAINST LOCKING MECHANISM,

SECURE IN PLACE USING 4 BOLTS PART OF

ITEM  2  ON SIDE OF IMPACT HEAD WELDMENT.

3

3

3

3

8 SHEAR BOLTS

PART OF ITEM  2

STEEL POST & PLASTIC BLOCK

 PART OF ITEM  4

CABLE BRACKET

PART OF ITEM  1

 STEEL POST & PLASTIC BLOCK

PART OF ITEM  4

SLIDER BRACKET ON INSIDE

OF GUARDRAIL PANEL

PASS 2 CABLE ASSEMBLIES

BETWEEN GUARDRAIL PANELS

AND PLASTIC BLOCKS

USE PLASTIC BLOCKS TO HOLD

HEAD WELDMENT UP WHILE BOLTING

IT TO THE GUARD RAIL PANEL

AND STEEL POST 1

4 M20 x 2.5 BOLTS

PART OF ITEM  2

5/8-11 HARDWARE

PART OF ITEM  2

PASS CABLE ASSEMBLY UNDER THE STEEL STRAP ON THE GROUND STRUT

AND FORWARD THROUGH THE HOLES AT FRONT END OF GROUND STRUT.

THEN PASS CABLE ASSEMBLY THROUGH LOWER HOLE IN IMPACT HEAD
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INSTALLATION TO COMPLY WITH MANUFACTURER’S INSTRUCTIONS.

FOR ADDITIONAL INFORMATION AND ALL ACCESSORIES FOR TAU-II SYSTEM,

SEE MANUFACTURER’S DETAILS.  TO GET TO THE MANUFACTURER’S WEB SITE,

GO TO : HTTP://WWW.BARRIERSYSTEMSINC.COM/.

CRASH CUSHION (TYPE TAU-II)

AT LOCATION 19
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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).
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CRASH CUSHION TAU II

HMA DIKE, (TYPE C)

SEE NOTE 13

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".

WHERE PLACEMENT OF DIKE IS REQUIRED WITH GUARD RAILING, SEE STANDARD

PLAN A77C4 FOR DIKE POSITIONING DETAILS.

MAXIMUM OFFSET OF 1’-0", SEE STANDARD PLAN A77E1.

GUARD RAILING POST SPACING TO BE 6’-3" CENTER TO CENTER, EXCEPT AS OTHERWISE

NOTED.

IN-LINE TERMINAL SYSTEM END TREATMENTS ARE USED WHERE SITE CONDITIONS

WILL NOT ACCOMMODATE A FLARED END TREATMENT.

FOR END ANCHOR ASSEMBLY (TYPE SFT) DETAILS, SEE STANDARD PLAN A77H1.

THE TYPE OF TERMINAL SYSTEM TO BE USED WILL BE SHOWN ON THE PROJECT PLANS.

LINE POST, BLOCKS AND HARDWARE TO BE USED ARE SHOWN ON STANDARD PLANS

04000205051
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Exist BRIDGE RAILING

LOCATION 19 - KING DRIVE BRIDGE

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

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

SEE NOTES 11 AND 12

A77A2 AND A77B1.

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

CRASH CUSHION (TYPE TAU-II)

EXCEPT AS NOTED, LINE POSTS ARE W6 x 9 STEEL POSTS, 6’-0" IN LENGTH,

WITH 6" x 8" x 1’-2" NOTCHED WOOD BLOCKS OR NOTCHED RECYCLED PLASTIC BLOCKS.
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CONFORM TO EXISTING TYPE A1 CURB & GUTTER

END DIKE (TYPE C) AND

BEGIN DIKE (TYPE F)

EXISTING TYPE A1

ETW
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LOCATION 41

STEEL POST

SEE STANDARD PLAN A77A2
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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).
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 7.

"END ANCHOR ASSEMBLY" (SFT)

SEE STANDARD PLAN A77C3

FOR MBGR PLACEMENT 

400’

BEGIN HMA DIKE (TYPE C)  & HMA GUTTER

END DIKE (TYPE F)

END HMA GUTTER

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

GUARD RAILING POST SPACING TO BE 6’-3" CENTER TO CENTER, EXCEPT AS OTHERWISE

IN-LINE TERMINAL SYSTEM END TREATMENTS ARE USED WHERE SITE CONDITIONS

WILL NOT ACCOMMODATE A FLARED END TREATMENT.

WITH 6" x 8" x 1’-2" NOTCHED WOOD BLOCKS OR NOTCHED RECYCLED PLASTIC BLOCKS.

FOR END ANCHOR ASSEMBLY (TYPE SFT) DETAILS, SEE STANDARD PLAN A77H1.

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. 

"STRENGTHENED RAILING SECTIONS DETAIL".

WHERE PLACEMENT OF DIKE IS REQUIRED WITH GUARD RAILING, SEE STANDARD

PLAN A77C4 FOR DIKE POSITIONING DETAILS.

LINE POST, BLOCKS AND HARDWARE TO BE USED ARE SHOWN ON STANDARD PLANS

NOTED.

MIX ASPHALT

0.33’ MINOR HOT 

CURB & GUTTER
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A77A2 AND A77B1.

EXCEPT AS NOTED, LINE POSTS ARE W6 x 9 STEEL POSTS, 6’-0" IN LENGTH,

 8.

9.

10.

11.

12.

13.

14.

MAXIMUM 1’-0" OFFSET, SEE STANDARD PLAN A77E1.

ALTERNATIVE FLARED TERMINAL SYSTEM

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.
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OF THE VEGETATION BARRIER AND DIKE.

CONTROL BARRIER UP TO THE EDGE OF PAVED SHOULDER. SEAMLESS ASPHALT COMPOSITE IS NOT 

INTENDED FOR VEHICLE TRAFFIC.

INSIDE WALL OF THE DIKE TO PROVIDE SOLID ANCHORAGE, AND PREVENT A GAP AT THE JUNCTION

1. THE WIDTH OF THE VEGETATION BARRIER SHOWN IS TYPICAL 24 INCHES MAXIMUM, 

2. IF THERE IS AN EXISTING DIKE UNDER THE RAILING OR LESS THAN 24’’ FROM THE FRONT OF THE

RAILING, THE SEAMLESS COMPOSITE SHALL BE INSTALLED UP TO THE TOP 2 INCHES OF THE

FROM RAILING IN FRONT AND FROM POST IN THE BACK. GRUBBED

SMOOTH SURFACE FREE OF VEGETATION IS REQUIRED PRIOR TO INSTALLATION.

3. WHERE PAVED SHOULDER EXISTS WITHIN 24’’ IN FRONT OF THE RAILING, INSTALL VEGETATION
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VEGETATION CONTROL (ASPHALT COMPOSITE)
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KEY EDGE DETAIL (SEE SHEET C-19)
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BLOCK & METAL RAILING

(WITHOUT DIKE)

EXISTING SOIL

PENETRANT SATURATED INTO
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Exist

ES

Exist OR NEW

AC DIKE

BLOCK & METAL RAILING

2’-0" Typ

OG

WIDTH OF COMPOSITE (Typ)

WHEN OCCURS

SLOPED OG

(WITH DIKE)

PENETRANT SATURATED INTO

EXISTING SOIL
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METAL BEAM GUARD RAILING

VEGETATION CONTROL (ASPHALT COMPOSITE)

AT FIXED OBJECT

FEATHER EDGE OF ASPHALT COMPOSITE 1" Max

TRANSITION UP FOOTING FOR FIXED OBJECT

 

 

 

2.

 

 
3.

 

 

 

1.

  

HINGE POINT

WHERE THE DISTANCE BETWEEN BACK OF POST OR FIXED OBJECT AND

HINGE POINT IS LESS THAN 24", VEGETATION CONTROL TO BE CONSTRUCTED

6" BEYOND THE HINGE POINT WITH THE EDGE KEYED IN.

   

 

 

 

 

 

SEE SHEET C18 FOR ADDITIONAL VEGETATION CONTROL DETAILS.
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PENETRANT

2" Typ

(SEE NOTE 3)

KEY EDGE

4"

6"

Min

ASPHALT COMPOSITE 

�" Min APPLICATION

DEPTH (WET)

PENETRANT

ASPHALT COMPOSITE 

BACKFILL WITH

NATIVE MATERIAL

6"

2" Clr

1-1/2" DRAIN HOLES 

EVERY 18" ON CENTER

FEATHER EDGE OF ASPHALT COMPOSITE TRANSITION UP POSTS AND BACK OF

CURBS AND DIKES.  TRANSITION LINE SHALL FORM A REASONABLY STRAIGHT

LINE, HORIZONTALLY FROM POST TO POST OR ALONG TOP EDGE OF CURB OR DIKE.

03/19/12

NOTES: (THIS SHEET)

SEE NOTE 2

SHOULDER
SEE NOTE 3

SHOULDER

SEE NOTE 2

04 SM 101,280 Var 21 43

6-11-12

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

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.

OG OR SURFACING

VEGETATION CONTROL AT DIKE

OG OR SURFACING
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CONSTRUCTION DETAILS
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METAL BEAM GUARD RAILING

VEGETATION CONTROL (ASPHALT COMPOSITE)

FOR TERMINAL SYSTEM END TREATMENTS

WHERE THE DISTANCE BETWEEN BACK OF POST AND HINGE POINT IS

LESS THAN 24", VEGETATION CONTROL TO BE CONSTRUCTED 6" BEYOND

THE HINGE POINT WITH THE EDGE KEYED IN.

 

WHERE DIKE IS CONSTRUCTED UNDER RAILING, CONSTRUCT VEGETATION

CONTROL TO BACK EDGE OF CURB OR DIKE. WHERE PAVED SHOULDER IS

CONSTRUCTED WITHIN 24" IN FRONT OF THE POST, CONSTRUCT VEGETATION

CONTROL TO THE EDGE OF PAVED SHOULDER.

KEY EDGE

END OF MBGR

SEE SHEET C18  FOR ADDITIONAL VEGETATION CONTROL DETAILS.

04000205051

0
6

-L
A

N
D

S
C

A
P

E
 A

R
C

H
IT

E
C

T
U

R
E

4.

I

 

M
I

C
H

A
E

L
 W.

 M LL  
N
o.

S

4
7
7
0

11/30/12

03/19/12HINGE POINT

EDGE OF VEGETATION CONTROLEDGE OF VEGETATION CONTROL
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EDGE OF VEGETATION CONTROL
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METAL BEAM GUARD RAILING

VEGETATION CONTROL (ASPHALT COMPOSITE)

AT STRUCTURE APPROACH AND DEPARTURE
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WHERE THE DISTANCE BETWEEN BACK OF POST AND HINGE POINT IS

LESS THAN 24", VEGETATION CONTROL TO BE CONSTRUCTED 6" BEYOND

THE HINGE POINT WITH THE EDGE KEYED IN.

 
WHERE DIKE IS CONSTRUCTED UNDER RAILING, CONSTRUCT VEGETATION

CONTROL TO BACK EDGE OF CURB OR 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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LICENSED CIVIL ENGINEER

WOOD POST

 No. 2

CIVIL

FOR ADDITIONAL DETAILS OF TERMINAL SYSTEM (TYPE SRT), REFER TO THE

MANUFACTURER’S INSTALLATION INSTRUCTIONS.

THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE

OF THE BLOCK, EXCEPT AT THE FIRST TWO POSTS, WHERE THE DIMENSION IS TO

THE CENTER OF THE TRAFFIC FACE OF THE POST. OFFSET POINTS ARE TO BE

LOCATED BY CHORD MEASUREMENTS AT THE BACK OF THE RAIL EQUAL TO THE

RADIAL TO THE RAILING AT EACH POST LOCATIONS.

DO NOT ATTACH RAIL ELEMENTS TO POSTS 7 AND 8.

HEAD BOLTS, WASHERS AND HEX NUTS. BOLTS EXTEND THROUGH THE STRUT,

STEEL FOUNDATION TUBE, AND WOOD POSTS.

BLOCK AND HARDWARE IS INCLUDED IN PAYMENT FOR THE TYPE OF RAILING OR

BARRIER THE TERMINAL SYSTEM IS ATTACHED TO, NOT PART OF PAYMENT FOR

TERMINAL SYSTEM (TYPE SRT).

THE DEFLECTOR ANGLE OF THE SLOT GUARD IS TO BE POSITIONED IMMEDIATLEY

DOWNSTREAM OF THE SLOTS.

FOR BEARING PLATE ORIENTATION, REFER TO THE MANUFACTURER’S INSTALLATION

FOR TYPICAL USE OF THIS TERMINAL SYSTEM WITH GUARD RAILING, SEE THE A77E,

FOR TYPICAL USE OF THIS TERMINAL SYSTEM WITH SINGLE THRIE BEAM BARRIER.

A COMPLETE WRAP AROUND END SECTION MAY CONTINUED TO BE USED IN

EXISTING INSTALLATIONS. NEW INSTALLATIONS SHALL BE CONSTRUCTED WITH THE

WHERE SITE CONDITIONS WILL NOT ACCOMMODATE USE OF THE STANDARD

A SOIL PLATE, MAY BE FURNISHED AND INSTALLED IN PLACE OF THE 4’-6"

ATTACH STRUT TO POST Nos. 1 AND 2 FOUNDATION TUBES WITH �" ` HEX

4’-0" SYSTEM END OFFSET, 3’-6" OR 3’-0" SYSTEM END OFFSETS,

FOR 3’-6" AND 3’-0" SYSTEM END OFFSETS.

A77F AND A77G SERIES OF STANDARD PLANS. SEE STANDARD PLAN A78E

LENGTH STEEL FOUNDATION TUBE AND SOIL PLATE SHOWN. MINIMUM

ATTACH RAIL ELEMENT TO THIS POST AND BLOCK. PAYMENT FOR THIS POST,

AS APPLICABLE, MAY BE USED. SEE TABLE A FOR POST OFFSET DIMENSIONS

� WRAP END SECTION SHOWN.

A 6’-0" LENGTH STEEL FOUNDATION TUBE, TS 8 x 6 x � WITHOUT

EMBEDMENT OF THE 6’-0" LENGTH TUBE SHALL BE 5’-9". A �" ` HEX HEAD

BOLT AND NUT SHALL BE INSTALLED IN THE HOLE IN 6’-0" LENGTH TUBE

TO KEEP THE WOOD POST FROM DROPPING INTO THE TUBE.

NOMINAL POST SPACINGS SHOWN. POSTS ARE TO BE SET APPROXIMATELY

INSTRUCTIONS.

13.

03-15-12

BINNING

HARPREET

68470

9/30/13

NOTES: (THIS SHEET)

HEX NUT AND WASHER

AS SHOWN IN SECTION D-D.

WASHER ON BOLT HEAD) ATTACH

�" ` HEX HEAD BOLT (NO

7�" x 5�" x 3’-9"

STEEL FOUNDATION TUBE

RAIL ELEMENT TO POST.

TO STEEL FOUNDATION TUBE

�" THICK STEEL PLATE

ATTACH STEEL SOIL PLATE

4’-6" LENGTH, SEE NOTE 11.

MBGR ELEMENT

PAVEMENT OR

GROUND LINE

MBGR ELEMENT

TOP OF RAIL

WOOD POST

BEARING PLATE (SEE NOTE 8)

OF TUBE TO ACCOMMODATE HEX BOLT).

HEX HEAD BOLTS WITH HEX NUTS (�" ` HOLES IN PLATE AND IN TWO SIDES

�" ` HEX HEAD BOLT.

ATTACH STEEL SOIL PLATE TO STEEL FOUNDATION TUBE WITH �" ` x 7�"

ATTACH RAIL ELEMENT TO POST.

�" THICK STEEL PLATE 18" x 24"

HEX NUT AND WASHER

ON THREADED END

NOT SHOWN)

(TERMINAL SECTION

REQUIREMENTS, SEE

FOR TYPICAL GRADING

TYPE 11B LAYOUT ON

STANDARD PLAN A77E1.

END SECTION,

SEE NOTE 10.

SLOT GUARD

SEE NOTE 8

STEEL STRUT

WITH YOKE

EDGE OF PAVED SHOULDER OR OFFSET

LINE OF EDGE OF TRAVELED WAY.

SLOT GUARD

CABLE ANCHOR

BRACKET

SLOTS

RAIL SPLICE

SLOT GUARD

SLOTS

STEEL STRUT

WITH YOKE

BEARING PLATE

FOR ANCHOR CABLE.

SEE NOTE 8.

ANCHOR CABLE

STEEL

FOUNDATION

TUBE

SOIL PLATE

ATTACH STRUT TO FOUNDATION TUBE WITH

BOLT HEAD ON THIS SIDE (SEE NOTE 4).

SLOT GUARD

SEE NOTE 7

PAY LIMITS FOR TERMINAL SYSTEM (TYPE SRT)

SLOT GUARD

SEE NOTE 7
SLOT GUARD

SEE NOTE 7

SLOTS

SLOT GUARD

SLOTS

SLOT GUARD

RAIL SPLICE

SEE

NOTE 3

RAIL SPLICE

S
E

E
 N

O
T

E
 1

2
(8 POST SYSTEM)

SEE NOTE 9

PAVEMENT OR

GROUND LINE

SEE NOTE 6

BOLT (NO WASHER ON

BOLT HEAD). ATTACH

BLOCK TO POST. DO

NOT ATTACH RAIL

ELEMENT TO BLOCK

AND POST.

�" ` HEX HEAD

6" x 8" x 6’-0"

WOOD POST

3�" ` HOLES
BOLT (NO WASHER ON

BOLT THROUGH POST,

BLOCK AND RAIL

ELEMENT.

�" ` HEX HEAD

BOLT HEAD). EXTEND

HEX NUT

AND WASHER

ON THREADED

PAVEMENT OR

GROUND LINE

TOP OF RAIL

WOOD BLOCK

6" x 8" x 1’-2"

PAVEMENT OR

GROUND LINE

MBGR ELEMENT

TOP OF RAIL

HEX NUT AND WASHER

ON THREADED END

WOOD BLOCK

6" x 8" x 1’-2"

SEE NOTE 12

SEE NOTE 5

PAVEMENT OR

GROUND LINE

MBGR ELEMENT

TOP OF RAIL

WOOD POST

LIMITS OF METAL

GUARD RAILING OR

METAL   BARRIER

RAILING

6" x 8" x 6’-0"

3�"  ` HOLES

SEE NOTE 5

2�" ` HOLE

ON THREADED END

WOOD POST

END

END OFFSET

3’-0" SYSTEM

POST No. END OFFSET

3’-6" SYSTEM

METAL BEAM RAILING

TERMINAL SYSTEM

(TYPE SRT)

ELEVATION

PLAN

SECTION B-B SECTION C-CSECTION A-A

TABLE A

SECTION D-D

2
7
�
"

2
7
�
"

2
7
�
"

2
7

�
"

WOOD POST

No. 8

WOOD POST

No. 7

WOOD POST

No. 6

WOOD POST

No. 5

WOOD POST

No. 4

WOOD POST

No. 3

WOOD POST

No. 1

18" x 24"

STEEL FOUNDATION TUBE TS 8 x 6 x � 

4’-6" LENGTH, SEE NOTE 11.

0
6

-
D

E
S

I
G

N

Var04 101,280SM 24 43
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EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THE PLANS.

FOR THE LENGTH OF METAL BEAM GUARD RAILING, SEE THE

SUMMARY OF QUANTITIES SHEETS.
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N
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L
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V
I
S
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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.
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-
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-
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2

BORDER LAST REVISED 7/1/2010
USERNAME => s1195

DGN FILE => 44A320la

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1512 PROJECT NUMBER & PHASE
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4
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/
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M
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E
D
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A

T
A

M
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H
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E
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G
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Y
E
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CONSTRUCTION AREA SIGNS

 

SIGN MESSAGE

END ROAD WORK

STATIONARY MOUNTED CONSTRUCTION AREA SIGNS

7

 
 

 

 
  

3

PANEL SIZE

 

36" x 18"

36" x 36"

1 - 4" x 4"

1 - 4" x 4" 

NOTES:
 

04000205051

NO SCALE

A

ROAD WORK AHEAD 

NUMBER OF POST

AND SIZE

 

To San Jose

B
A

Y
S
H

O
R

E

R
e
d
w

o
o
d
 C

re
e
k

S
t

ROUTE 101

BAYSHORER

d

M
A

P
L

E

M
A

IN
 

Blvd

S
t

E

A

S

T

W
H

IP
P
L

E
 A

v
e

E
A

S
T

R
O

U
T

E
8
4

S
P

R
R

T
o
 W

o
o
d
s
id

e

REDWOOD CITY

VETERANS

B

B

A

2. FOR ADDITIONAL CONSTRUCTION AREA SIGNS SEE DETOUR PLAN SHEETS.

APPROVED FOR CONSTRUCTION AREA SIGN WORK ONLY

TRAFFIC FINES DOUBLED

IN CONSTRUCTION ZONES
72" x 36" 2 - 4" x 6" 2

C

ROUTE 101/84 Sep

SIGN

No.

G20-1

G20-2

 

B

A

C

FEDERAL CALIFORNIA

C14

C40 

SIGN CODE
No.

OF

SIGNS

0
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R
A

F
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I
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S
I
G

N

S
A

N
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R
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R
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M
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SSF BELT RR OH

G
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A
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D
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v
e

DUBUQUE

C
I
T
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L
I
M

I
T

R

O

U

T

E

 

3

8

0

 

N

B

 

V

I

A

D

U

C

T

MILLBRAE

SAN BRUNO SOUTH SAN FRANCISCO OH

SOUTH 

SAN FRANCISCO

A

A

A

B

C

SAN BRUNO Ave OFF-RAMP UC ROUTE 380/101 Sep

SAN BRUNO Ave OC

A
IR

PO
R

T   
B

lv
d

COLMA Rd UC

A
v
e

O
Y

S
T

E
R

 P
O

I
N

T
 B

lv
d

1. EXACT SIGN LOCATION TO BE DETERMINED BY THE ENGINEER.

SB CONNECTOR OC

EB CONNECTOR OC

T
o
 
S

e
a
p
o
r
t
 
B

l
v
d

0

3

/

2

1

/

1

2

OYSTER POINT Blvd OC

ROUTE 101

R
O

U
T
E
 1

0
1

SIERRA POINTT OFF-RAMP OC

Var04 101,280SM 25 43
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O
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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.
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BORDER LAST REVISED 7/1/2010
USERNAME => s1195

DGN FILE => 44A320la

RELATIVE BORDER SCALE

IS IN INCHES
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UNIT 1512 PROJECT NUMBER & PHASE
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CONSTRUCTION AREA SIGNS

 
SIGN

No.
SIGN MESSAGE

G20-1

END ROAD WORKG20-2

STATIONARY MOUNTED CONSTRUCTION AREA SIGNS

2

 
 
 
 
  

2

2

IN CONSTRUCTION ZONES

TRAFFIC FINES DOUBLED

PANEL SIZE

 

No. OF POST

AND SIZE

90" x 48"

36" x 18"

72" x 36"

1 - 4" x 6" 

1 - 4" x 4"

2 - 4" x 6"

ROAD WORK NEXT 7 MILES 

NOTE:
 

CPFIS
CONSTRUCTION PROJECT FUNDING 

IDENTIFICATION SIGN
90" x 60" 2 - 6" x 8" 2

04000205051

NO SCALE

A

B

C

D

ROUTE 280

ROUTE 35
R

O
U

T
E

 35

R
O

U
T
E
 1

R
O

U
T
E
 2

8
0

ROUTE 82

ROUTE 82

R
O

U
T

E
 8

4

S
A

N
B

R
U

N
O

A
v
e

W
E

S
T

B
O

R
O

U
G

H
B

l
v
d

W
O

O
D

S
ID

E
 R

d

R
O

U
T
E

9
2

MENLO PARK

PALO ALTO

BELMONTSAN CARLOS

MILLBRAE

SAN MATEO SOUTH SAN

FRANCISCO

BRISBANE

T
o
 S

a
n
 F

ra
n
c
isc

o

T
o
 S

a
n
 F

r
a
n
c
is
c
o

T
o
 H

a
lf

 M
o
o
n
 B

a
y

T
o
 H

a
y
w

a
r
d

DALY CITY

T
o
 N

e
w

a
r
k

T
o
 L

a
 H

o
n
d
a

WOODSIDE

A
L
P
I
N

E
   R

d

S
A

N
D

H
I
L

L

R
d

To San Jose

To San Jose

P
E

N
I
N

S
U

L
A

 
 A

v
e

R
A

L
S
T
O

N
 

 A
v
e

CANADA  Rd

ALPINE Rd UC

SAND HILL Rd OC

84/280 Sep

CANADA
Rd

E
D

G
E

W
O

O
D

R
d

EDGEWOOD Rd UC

92/280 Sep

BUNKER HILL Dr OC

CRYSTAL SPRINGS Rd UC

HAYNE Rd UC

SAN BRUNO Ave UC

SNEATH Ln OC

WESTBOROUGH Blvd UC

Rte 1/280 Sep

HICKEY Blvd UC

CANADA Rd UC

FARM HILL Blvd UC

R
O

U
T

E
 3

8
0

SA
N

TA

C
L

A
R

A

COUNTY

SA
N

M
A

T
E

O

C
O

U
N

T
Y

BURLINGAME

Rte 280/380 Sep

TROUSDALE Blvd UC

SERRAMONTE Blvd UC

JOHN DAILY Blvd OC

A

B

D

C

APPROVED FOR CONSTRUCTION AREA SIGN WORK ONLY

B

A

C

D

FEDERAL CALIFORNIA

C14

C40 

SIGN CODE

2. FOR ADDITIONAL CONSTRUCTION AREA SIGNS SEE DETOURS PLAN SHEETS.  

No.

OF

SIGNS

0
6

-
T

R
A

F
F

I
C

 D
E

S
I
G

N
03/21/12

1. EXACT SIGN LOCATION TO BE DETERMINED BY THE ENGINEER.  
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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.
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-
2
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USERNAME => s1216

DGN FILE => 44A320mg

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1512 PROJECT NUMBER & PHASE 04000205051BORDER LAST REVISED 7/2/2010

NO SCALE

SB Rte 101 CONNECTOR OFF-RAMP 

REDWOOD CITY

W
O

O
D

S
ID

E
 R

d

A

DE-1

DETOUR PLAN 

DIRECTION OF TRAVEL

PORTABLE CHANGEABLE MESSAGE SIGN (PCMS)

EXIT

CLOSED

1ST FRAME

USE

EXIT

2ND FRAME

DETOUR

1ST FRAME

USE

EXIT

2ND FRAME

FOR

NEXT

CONSTRUCTION AREA SIGN No.

A

B

C

D

E  

SIGN MESSAGE

M4-10 (Lt)

M4-8a

SC3 (CA)

W20-2

F

 

 

 

G

H

END DETOUR

DETOUR AHEAD

SC7 (CA) (SPECIAL)

PANEL SIZE

1DETOUR ARROW

DETOUR WITH ARROW

48" x 18"

25" x 25"

24" x 18"

48" x 18"

36" x 36"

24" x 18"

M4-5 TO30" x 15"

1

CONSTRUCTION AREA SIGNS (PORTABLE)

SEAPORT

MARSH RD

SEAPORT

M

PCMS

72" x 42"

STATE ROUTE MARKER (84)

M3-2

I

M4-10 (Rt)

48" x 18"

DETOUR ARROW

JS

C

6

-

3

(

C

A

)

48" x 48"R

A

M

P

 

C

L

O

S

E

D

SC7 (CA) (SPECIAL)A

T
o San Francisco

T
o
 S

a
n
 J
o
s
e

B

PCMS

N

E D CF

H

G

H E C

E D C

F

I

H

J

G28-2 (CA) (84)

1

1

1

3

2

3

2

3

F
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R
N

A
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D
O

 L
O

P
E

Z

H
U

E
 N

G
U

Y
E

N
M

O
H

A
M

M
E

D
 Q

A
T

A
M

I

HUE NGUYEN

7

4

4

8

4

1

2

/

3

1

/

1

3

SEAPORT Blvd OFF-RAMP CLOSED USE MARSH Rd

EAST

R
O

U
T
E
 8

4

TO SEAPORT Blvd CLOSED

SEAPORT Blvd
 

R
O

U
T

E
 8

4

ROUTE 101/84

APPROVED FOR DETOUR CONSTRUCTION WORK ONLY

1. DURING THE EB OFF-RAMP CLOSURE

2. DURING THE EB OFF-RAMP CLOSURE

SIGNS

N

O

T

E

S

:

5. COVER ALL CONFLICTING SIGNS.

6. SIGN MOUNTING TO BE APPROVED BY THE ENGINEER.

THE MESSAGE AT PCMS M SHOULD READ

0
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R
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F
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I
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I
G

N

M
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R
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H
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d

7
.5

"
6
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4
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"
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3.6"
6"

4
.5

"
6

"

9.1" 6" 6" 7.5"

3.6"

9.1"

7
.5

"

2.3" RADIUS, 0.9" BORDER, 0.6" INDENT, BLACK ON ORANGE; 

[SEAPORT BLVD] C; [OFF-RAMP CLOSED] C; [USE MARSH RD] C; 

S E A P O R T B LV D

O F F- R A M P C L O S E D

U S E M A R S H R D

12.1"

34.2"

29.3"

21.8"

24.6"

15.9"

72"

4
2

"

10.4" 10.4"

R
O

U
T

E
 8

4

1. BLACK ON ORANGE.

2. USE CALTRANS ALPHABET, SERIES C FOR LETTERING.

3. FOR ADDITIONAL CONSTRUCTION AREA SIGNS, SEE CONSTRUCTION AREA SIGNS PLANS.

SIGN CODESIGN 

4. EXACT SIGN LOCATIONS TO BE DETERMINED BY THE ENGINEER.
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3

/

2

1

/

1

2

LEGEND:

No. OF

NOTES:
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THE MESSAGE AT PCMS N SHOULD READ

TRAFFIC DETOUR PLAN

(VIA SB Rte 101)

SB Rte 101 OFF-RAMP TO NB Rte 84/SEAPPORT Blvd CLOSURE 

(LOCATION 3)

OFF-RAMP TO MARSH Rd

NB MARSH Rd

LOOP ON-RAMP TO NB ROUTE 101

OFF-RAMP TO SEAPORT Blvd
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