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2:1 OR FLATTER

OG

OG

PG

PG

SEE SHEET X-1

FOR NOTES AND ABBREVIATIONS,

X
X

X

Exist FENCE

X
X

X

Exist FENCE

SOUTHBOUND
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Exist
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ETW
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NORTHBOUND

"J1R" 470+00.00 TO "J1R" 473+50.00

LC

"J1R" LINE

Var  69.8’ TO 70.8’

Rem Exist DTBB

0.46’ TO 1.10’ AC

0.67’ PCC

0.10’ RAC-G

Exist

PRF

Var AB

24’

Exist

ETW
Exist

ETW
Exist

ES

4.5’ 

TO 9’

Var 8.7’ 

TO 13.5’

Var 11.6’

Exist

ES

ETWES

10’

ETW ES

Var 30.4’ TO 36’ 10’ 3’

HP

2:1 OR FLATTER

5%TO 0%

Var 5% 
Var 2% TO 0%

1

R/W

OGPG

SEE SHEET X-1

FOR NOTES AND ABBREVIATIONS,
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X

X
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Var 12.8’ 
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ETW
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& Var

Exist
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"J1R" 473+50.00 TO "J1R" 476+00.00
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ES

ETWES

10’

ETW ES

Var 33.3’ TO 36’ 10’

2:1 OR FLATTER

TO 0%

Var 5% 
2%

1

R/W

OG

P

G

X
X

X

Exist FENCE

Var 13.2’ 

Exist

ETW ES

Exist

ETW

 24’ 5’ 

& Var

ES

Var 9’ 

TO 13.8’

0.50’ TO 0.73’ AC

0.70’ TO 0.73’ PCC

0.10’ RAC-G

Exist

PRF

Var AB

Exist

TO 10’ 

OG

SOUTHBOUND

3’

"J1R" 476+00.00 TO "J1R" 478+00.00

HMA DIKE

HMA DIKE

0.33’ Cl 2 AB

C

o

n

c

 

B

a

r

r

(TYPE 60C)

0.33’ Cl 2 AB

Conc Barr

(TYPE 60C)

X
X

X

Exist FENCE

X
X

X

Exist FENCE

R/W

R/W

Var  81.6’ TO 81.9’

Var  81.2’ TO 82.2’

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

0
4
-
1
6
-
1
2

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

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
 =

>

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.

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

0 1 2 3

PLANS APPROVAL DATE

DATE

BORDER LAST REVISED 7/2/2010

C
O

N
S

U
L

T
A

N
T

 F
U

N
C

T
I
O

N
A

L
 S

U
P

E
R

V
I
S

O
R

TAM

750 LINDARO ST. SUITE 200

SAN RAFAEL, CA 94901

BKF ENGINEERS

4670 WILLOW ROAD, SUITE 250

PLEASANTON, CA 94588

45407

N

.

V

.

 

B

E

R

N

A

R

D

I

9/30/12

R
E

G
I
S

T
E

R
E

D

P
R O F ESS I O N

A
L

E
N

G
I

N
E

E
R

S

T
A

TE
OF C AL IFOR N

I A

No.

Exp.

CIVIL

R
R

N
A

T
A

L
I
N

A
 V

. 
B

E
R

N
A

R
D

I

USERNAME => s1236

DGN FILE => 04120003

RELATIVE BORDER SCALE

IS IN INCHES
UNIT 0716 PROJECT NUMBER & PHASE 04120003371

G
O

R
D

O
N

 S
W

E
E

T
4

/
1

6
/
1

2
4/16/12

2
2

-
J
U

1
5
:
3
6

Exist

Mrn04 101 R22.2/24.3 223

6-18-12

5



X-5

T

Y

P

I

C

A

L

 

C

R

O

S

S

 

S

E

C

T

I

O

N

S

ROUTE 101

N

O

 

S

C

A

L

E

I
N

N
A

 A
S

H
U

R
O

V
IA

NORTHBOUND

"J1R" 479+47.00 TO "J1R" 482+79.37

LC

"J1R" LINE

Var 69.8’ TO 82.9’

Rem Exist DTBB

24’

Exist

ES

Exist

ETW

Exist

ETW
Exist

ES

4.5’ 

 TO 8.7’

Var 8.6’ 

TO 14.8’

Var 11.6’

0.46’ TO 1.10’ AC

0.67’ PCC

0.10’ RAC-G

Exist

PRF

Var AB

ETWES ETW ES

Var 24’ TO 30.4’ 

5%

DTBB

2:1 OR

1 4

SC

2

SC

3’

HP

10:1 OR FLATTER

5%
Var -2% TO 3%

OG

 TO 10’

Var 8.6’ 

TO 3%

Var -5% 

 TO 10’

Var 4.5’ 
 Var 3’ TO 14.8’

PG

SEE SHEET X-1

FOR NOTES AND ABBREVIATIONS,

0.25’ VEGETATION

CONTROL

Var 11.3’ 

ETW ESETW

 24’ 5’ 

& Var

ES

Var 8’ 

TO 13.8’TO 10’ 

0.50’ TO 0.73’ AC

0.70’ TO 0.73’ PCC

0.10’ RAC-G

Exist

PRF

Var AB

SOUTHBOUND

OG

FLATTER

SAFETY EDGE

OG

Exist
ES

3’

HP

15’

5%

4:1 OR FLATTER

Exist NB ROUTE 101

"J1R" 486+61.00 TO "J1R" 494+86.00

NORTHBOUND

NORTHBOUND

"J1R" 478+00.00 TO "J1R" 479+47.00
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Var 69.6’ TO 69.8’
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24’

Exist

ES

Exist

ETW

Exist

ETW
Exist

ES

4.5’ 

 TO 8.7’

Var 8.6’ 11.6’

0.46’ TO 1.10’ AC
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Var 28.3’ TO 30.4’ 
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FLATTER
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RUSH LANDING Rd

N
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S

C

A

L

E

I
N

N
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 A
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H
U

R
O

V
IA

AND LEGEND, SEE SHEET X-1

FOR NOTES, ABBREVIATIONS 

LC

"RL" LINE

11.5’ 11’ 4’2’2’

LC

Railroad

SMART

0.65’ Cl A CTB

0.30’ HMA

Exist

0.75’ Cl 4 AS

Conc CURB (TYPE A2-6)

OG

5

CRASH WALL

(SEE STRUCTURE PLANS) ~

~

4’

Var 40.3’ TO 40.4’

Rem MBGR

"RL" 39+86.46 TO "RL" 40+88.48

"RL" 40+88.48 TO "RL" 41+67.15

LC

"RL" LINE

11.5’ 11’ 4’2’2’

LC

Railroad

SMART

OG

CRASH WALL

(SEE STRUCTURE PLANS)

~

~

4’

40.4’

Rem MBGR

Conc CURB (TYPE A2-6)
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C-3

CONSTRUCTION DETAILS
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FG
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CONSTRUCTION DETAILS
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Pay Limits for Terminal System (Type SRT)

PLAN

C

C

Direction of Travel

SECTION B-B

NOTES:

DBBAA

D

BBAA

SECTION C-C

Pavement or

ground line

MBGR element

Top of rail

Hex nut and washer

on threaded end

wood post

as shown in section D-D.

washer on bolt head) Attach

SECTION A-A

Pavement or

ground line

MBGR element

Top of rail wood block

wood post

Slots

Attach Strut to Foundation Tube with

Bolt Head on this side (See Note 4).

Edge of paved shoulder or offset

line of edge of traveled way.

Slot Guard

See Note 8

Steel Strut

with yoke

Slot Guard

See Note 7

Slot Guard

See Note 7

Slot Guard

See Note 7

Anchor Cable

Steel Strut

with yoke

Bearing Plate

for Anchor Cable.

See Note 8.

See Note 5

See Note 6

ELEVATION

TERMINAL SYSTEM (TYPE SRT)

B B

B B

Slots

SECTION D-D

Pavement or

ground line

MBGR element

Top of rail

wood post
7�"

Bearing Plate (See Note 8)

POST OFFSET DIMENSIONS

See Note 12

TABLE A

MBGR element

Top of rail

Pavement or

ground line

wood block

NO SCALE

ALTERNATIVE FLARED

TERMINAL SYSTEM

(TYPE SRT)

(8 Post System)

See Note 9

not shown)

Post No.

1

2

3

4

5

6

7

8 

of tube to accommodate hex bolt).

S
e
e
 
N

o
t
e
 
1

2

bolt (No washer on

bolt head). Attach

block to post. Do

not attach rail

element to block

and post.

bolt (No washer on

bolt through post,

block and rail

element.

Hex nut

and washer

on threaded

end

Limits of metal

guard railing or

metal   barrier

railing

See Note 5

End Section,

See Note 10.

requirements, see

See

Note 3

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.

 

For the length and type of metal beam guard railing or metal barrier

railing the terminal system is attached to, see the Project Plans.

 

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

instructions.

 

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

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

End Offset

 

End Offset

 

0"

0" 0"

�"

�"

3’-0" System 3’-6" System

6�"

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

3" 6"

10�"

2�"

6" x 8" x 1’-2"

6" x 8" x 6’-0"

6" x 8" x 1’-2"

6" x 8" x 6’-0"

3�"  ` holes

2
’
-
3
�
"

2
’
-
3
�
"

2
’
-
3
�
"

�" ` Hex head

8"
8"

3�" ` holes

�" ` Hex head

�" ` Hex head bolt (No

2�" ` hole

7�" x 5�" x 3’-9"

7�" x 5�" x 3’-9"

hex head bolts with hex nuts (�" ` holes in plate and in two sides

Attach strut to Post Nos. 1 and 2 foundation tubes with �" ` hex

�" ` Hex head bolt.

4
’
-
0
"

6’-3" 6’-3"4’-2" 4’-2" 4’-2" 4’-2" 4’-2" 4’-2"

4’-0" system end offset, 3’-6" or 3’-0" system end offsets,

for 3’-6" and 3’-0" system end offsets.

2
�
"

Attach steel soil plate to steel foundation tube with �" ` x 7�"

(Terminal Section

wood post
Steel foundation tube

For typical grading

2
’
-
3
�
"

7�"

2
’
-
3
�
"

bolt head). Extend

rail element to post.

to steel foundation tube

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,

Attach rail element to post.

�" thick steel plate

Attach steel soil plate

4’-6" length, See Note 11.

as applicable, may be used. See Table A for post offset dimensions

� wrap end section shown.

36"

22�"

11�"

42"

27�"

16�"

18" x 24"

4
’
-
3
�
"

M
in

4
’
-
3
�
"

M
in

�" thick steel plate 18" x 24"

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

1
4

�
"

2
1
�"

3
3
�
"

Steel foundation tube TS 8 x 6 x � 

4’-6" length, See Note 11.

TS 8 x 6 x �

Wood Post

No. 3

Wood Post

 No. 2

Wood Post

No. 8

Wood Post

No. 7

Wood Post

No. 6

Wood Post

No. 5

Wood Post

No. 4

Slot Guard Slot Guard

Wood Post

No. 1

Rail Splice
Rail Splice

Hex nut and washer

on threaded end

Hex nut and washer

on threaded end

Type 11B Layout on

Standard Plan A77E1.
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Pipe Sleeve

Ground Strut
Ground Strut

Post No.1

SECTION A-A

B

B

SECTION B-B

D

D

C

C

ELEVATION

PLAN

 

Cable Anchor Box

W-Beam Element

A

A

Anchor Cable

Pavement or ground line

SECTION D-D

W-Beam rail

 

 

Impact Head

Rail Splice

Direction of adjacent traffic

TERMINAL SYSTEM (TYPE FLEAT)

NO SCALE

ALTERNATIVE FLARED

TERMINAL SYSTEM

(TYPE FLEAT)

Hex head bolt

Impact

Head

with (1) washer

Hex Head Bolt

BCT Cable

Anchor Assy

Hex Head Bolt and

(2) washers

Plate

Plate

H.G.R. Bolt and

(1) washer under

nut only

Soil Tube

Hex head bolt

with (2) washers.

Pavement or

ground line

Wood

Post

Hex Head Bolt

with (2) washers

Soil Tube

6’-0" length

Wood

Post

Pavement or

ground line

Ground

Strut

      

Attach Impact Head

to wood Post No.1

with lag screws.

W-Beam Element

End Section

Wood Post (Post

No.3 thru No.7)

Wood Post No.1,

See Sections A-A

and B-B.

Soil

tube

Cable

Anchor

Box

Wood Post No.2,

See Section C-C.

Wood Post No.3,

See Section D-D.

Wood

Post

No.4

 

 

 

6
’
-
0

"

 

with (1) washer

under nut only.

Pavement or

ground line

Wood Block

holes

37’-6" Straight flare

 

Pay limits for Terminal System (Type FLEAT)

 

 

 
2

’
-
6

"

t
o

Edge of paved shoulder

or offset line of edge of

traveled way.

Wood Post, Nos. 5, 6

and 7, See Section D-D.

See

Note 3

See

Note 4

Rail

Splice

See

Note 3

Guard rail element

exit on traffic side

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,

A77F and A77G Series of the Standard Plans.

 

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).

1.

 

 

2.

 

 

 

3.

 

 

 

 

 

4.

 

 

Nut with

(1) washer

6" x 8"

4
’
-
0
"

2’-4"

�" ` 1’-6"

Bolt and �" nut

1
’
-
4
"

1
’
-
9
"

3
’
-
8
"

�" x 10"

�" nut with

�" nut with

�" x 10"

TS 8" x 6" x �"

1" Hex Nut

1" Hex

8" x 8"

8" x 8"

�" Bearing

with �" nut

�" ` x 10"

and �" nut

�" ` x 10"

and �" nut

x �" Bearing

�" x 7�"

and �"  Nut

6’-0" length

6’-3"6’-3"6’-3"6’-3"6’-3"6’-3"

6" x 8" x 1’-2"

Wood Post

6" x 8" x 6’-0"

NOTES:

Post No.3 through No.7.

Partial view Post No.1 at Post No.2

TS 8 x 6 x �,

Soil Tube

6’-0" length

TS 8 x 6 x �,

5�"

�" ` x 7�"

7�"

3�" `

For typical grading requirements,

see Type 11B Layout on

Standard Plan A77E1.
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5�"

SECTION C-C

SECTION D-D

Pipe Sleeve

Ground Strut
Ground Strut

W-Beam rail

Post No. 1

SECTION A-A

B

B

SECTION B-B

Partial view Post No. 1

D

D

C

C

ELEVATION

PLAN

Cable Anchor Box

W-Beam Element

A

A

Anchor Cable

Pavement or ground line

See Note 5

TERMINAL SYSTEM (TYPE SKT)

NO SCALE

TERMINAL SYSTEM

(TYPE SKT)

 

 

 

6
’
-
0
"

 

Hex head bolt

with (1) washer

Hex Head Bolt

BCT Cable

Anchor Assy

Hex Head Bolt and

(2) washers

Plate

Plate

H.G.R. Bolt and

(1) washer under

nut only

with (1) washer

under nut only.

Soil Tube

Hex head bolt

with (2) washers.

Pavement or

ground line

Hex Head Bolt

with (2) washers

Soil Tube

Soil Tube

6’-0" length

Pavement or

ground line

Pavement or

ground line

Wood Block

holes

For additional details of Terminal System (Type SKT),

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

this terminal system with guard railing, see the A77E,

A77F and A77G Series of the Standard Plans.

 

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).

1.

2.

3.

4.

5.

Guardrail exit

 

Ground

Strut

        

Attach Impact Head

to wood Post No. 1

with lag screws.

W-Beam Element

End Section

Wood Post (Post

Pay limits for Terminal System (Type SKT)

 

Alignment of railing at edge

of paved shoulder or offset

line of edge of traveled way.

See

Note 4

Wood Post No. 1,

Cable

Anchor

Box

Wood Post No. 2,

See Section C-C.

Wood Post No. 3,

See Section D-D.

Rail

Splice

Wood Post, Nos. 5, 6, 7

and 8, See Section D-D.

See

Note 2

Nut with

(1) washer

�" ` x 1’-6"

3�" ` 1
’
-
4
"

3
’
-
8
"

1
’
-
9
"

Bolt and �" nut

�" ` x 9�"

�" nut with

�" nut with

�" ` x 7�"

with �" nut

8" x 8" x �" Bearing

1" Hex Nut

1" Hex

�" ` x 9�"

and �" nut

6’-0" length

6’-0" length

�" ` x 9�"

and �" Nut

8" x 8" x�" Bearing

�" ` x 7�"

6’-3"6’-3"6’-3"6’-3"6’-3"6’-3"6’-3"6’-3"

6" x 8"

and �" nut

2’-3�"

�" ` x 10"

6" x 8" x 1’-2"

6" x 8" x 6’-0"

Wood Post

NOTES:

TS 8 x 6 x �

TS 8 x 6 x �

at Post No. 2

TS 8 x 6 x �

7�"

Post No. 3 through No. 8

No. 3 thru No. 8)

start away from traffic

Impact Head

See Sections A-A and B-B.Rail Splice

Soil tube

Wood Post

Impact Head Wood Post

attached to, see Project Plans. For typical use of
Wood Post

No. 4

For typical grading requirements,

see type 11A Layout on Standard

Plan A77E1.
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TERMINAL SYSTEM (TYPE ET)

PLAN

Pay limits for Terminal System (Type ET)

Wood Post

Anchor

cable

Soil plate

Rail spliceRail spliceRail splice

(See Note 2)

A

Pavement or

ground line

B

B

Extend bolt through post

and block but not through

rail elements at
Direction of Travel

SECTION B-B

SECTION A-A

Pavement or

ground line

MBGR element

Top of rail

wood block

Hex nut and washer

on threaded end

wood post

Strut

See Notes 2 and 7

Guard Rail Extruder

See Note 3Cable

Anchor

bracket

Strut

Steel

foundation

tube

(No washer on bolt head)

Attach strut to foundation tube with

bolt head on this side. See Note 4.

See Note 5

See Note 6 Wood Post

No. 7, See

Section B-B

Wood Post

No. 8, See

Section B-B

Wood Post

No. 5, See

Section B-B

Wood Post

No. 4, See

Section A-A

Wood Post

No.2, See

Section A-A

Wood Post

No.1, See

Section A-A

Wood Post

No. 6

Rail spliceSee Note 10

See Note 10

Post Nos. 3,  5 and 7

Soil plate

Steel

foundation

tube

Bearing plate for anchor cable

(Type ET PLUS shown)

See Notes 9 and 10

NO SCALE

TERMINAL SYSTEM

(TYPE ET)

elements are not attached to Post Nos. 5 and 7

length,  See Note 11.

railing

See Note 5

 

Alignment of railing at edge

of paved shoulder or offset

line of edge of traveled way.

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

Project Plans. For typical use of this terminal system, see the A77E, A77F and A77G Series of the Standard Plans.

 

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.

 

and 5.

 

1.

 

2.

 

 

 

 

3.

 

 

 

4.

 

 

5.

 

 

6.

 

 

7.

 

 

8.

 

9.

 

 

10.

 

 

 

11.

 

 

 

6’-3"6’-3"6’-3"6’-3"6’-3"6’-3"6’-3" 6’-3"

2
’
-
4
"

1
’
-
3
"

6" x 8" x 1’-2"

�" thick steel plate

2�" ` hole

�" ` Hex head bolt

to steel foundation tube similar

Soil plate and wood post attachment

used with Post Nos.1 and 2. See Note 8.

Steel foundation tube

Post Nos. 5, 7 and 8 similar except rail

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.

A

NOTES:

Attach steel soil plate to steel

head bolts with hex nuts (�"  ` holes 

in plate and in two sides of tube to

accommodate hex bolt).

Attach strut to Post Nos. 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.

2
7

�
"

25�"

7�" x 5�" x 3’-9"

2
7

�
"

4
’
-
3
�
"

M
in

7�"

18" x 24"

foundation tube with �" ` x 7�" hex

TS 8 x 6 x �, 4’-6"

Pavement or

ground line

MBGR element

Top of rail wood block

on threaded end

wood post

(No washer on bolt

head)

6"x 8"x 6’-0"

8"

3�" ` holes

�" ` Hex head bolt

6" x 8" x 1’-2"

2
7
�
"

Hex nut �" and washer

Slide Guard Rail Extruder over the end of the rail element and attach to Post No.1 with lag screws. Do not bolt rail

Use the holes in the bracket closest to center of Post No.1. Drill �" pilot holes to accommodate lag screws.

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.

A continuous rail element section between Post Nos.1 and 5 (no intermediate rail splices) may continue to be used in

existing installations. New installations shall be constructed as shown with two rail element sections between Post Nos.1

No.3

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

Limits of metal guard

railing or metal barrier

for Post Nos. 1, 2 and 4. Wood blocks not

For typical grading

requirements, see 

Type 11A Layout on

Standard Plan A77E1.

Guard Rail Element Exit Slot

(Positioned to exit rail element

away from traffic)
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DIMENSIONS MAY VARY TO FIT ACTUAL FIELD CONDITIONS.1.

BEGINNING AND END OF LINEAR BIORETENTION AREA MAY VARY. EXACT DIMENSIONS SHALL2.

WHERE ROLLED EROSION CONTROL PRODUCT (NETTING) IS PROPOSED, INSTALLATIONS3.

SHALL CONFORM TO MANUFACTURER’S SPECIFICATIONS AND CALTRANS SPECIFICATIONS.
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6" PPP UNDERDRAIN

4"

FOR PERFORATED PLASTIC PIPE UNDERDRAIN AND ALTERNATIVE PIPE RISER QUANTITIES, SEE5.

BE DETERMINED BY THE ENGINEER.

4’

DRAINAGE QUANTITIES SHEETS.

FILTER FABRIC (CLASS A)

6" Min OVERLAP
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APPLY THE FOLLOWING MIXTURE WITH HYDROSEEDING EQUIPMENT1.
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APPLY STRAW AT THE RATE OF 2 TONS PER ACRE BASED ON2.
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APPLY THE FOLLOWING MIXTURE WITH HYDROSEEDING EQUIPMENT3.
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53 5
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DP-5DRAINAGE  SYSTEM  No.    7
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a 14 a13 15
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6" x 6" - W1.4 x W1.4

3" 1.5
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MORTAR ALL AROUND
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D-211.28’ Lt "J1R" 406+01.60G2 DI w/ DA

15" RCP w/ Conc COLLAR
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7.14’ Lt "J1R" 406+01.62
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i6" APR 85.68’ Lt "J1R" 423+00.00

j6" APR 83.75’ Lt "J1R" 425+00.00

6 kD-46" APR 80.16’ Lt "J1R" 427+00.00
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6 kD-4

4 aD-2LINED DITCH 57.37’ Rt "RL" 38+66.11 TO 57.42’ Rt "RL" 40+57.09

4 bD-2LINED DITCH 24.58’ Rt "RL" 39+12.42 TO 24.32’ Rt "RL" 41+69.51

4 aD-2

4 bD-2

6.53

8.79

3.0 15.32 13.1 12.9 11.0 4

APR ALTERNATIVE PIPE RISER

DA DEPRESSION APRON

8.98’ Lt "J1R" 411+01.48

8.98’ Lt "J1R" 411+01.48 TO 5.54’ Lt "J1R" 411+01.49

108.0

113.4

114.3

112.5

504.0

DESIGNATION
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SIZE SIZE

15" APC
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LF LF

18" APS

18" APC

18"

18"

15"

18"

18"

15"

PLASTIC PIPE**

APC, ALLOWABLE PIPE

MATERIAL AND PROTECTION
1.

NOTES:

FOR MINIMUM ALLOWABLE CLASS OF RCP, SEE

STANDARD PLAN A62-D.

2. ALL PIPE JOINTS ARE STANDARD TYPE, ALL

DOWNDRAIN JOINTS ARE DOWNDRAIN TYPE.

ALL PIPE CULVERTS SHALL BE SMOOTH INTERIOR

WALL ONLY. 

4.

** SEE NOTE 4.

ALL PLASTIC PIPES SHALL BE CORRUGATED PVC

OR CORRUGATED HDPE TYPES ONLY.
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G2 DI w/ DA

0.49’ Lt "J1R" 395+01.24REMOVE DA

0.49’ Lt "J1R" 395+01.24
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b

c

d

D-211.28’ Lt "J1R" 406+01.60G2 DI w/ DA

15" RCP w/ Conc COLLAR

REMOVE DA

REMOVE INLET

11.28’ Lt "J1R" 406+01.60 TO 4.38’ Lt "J1R" 406+01.63

7.14’ Lt "J1R" 406+01.62

7.14’ Lt "J1R" 406+01.62

1D-1
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D-3G2 DI w/ DA

15" RCP w/ Conc COLLAR

REMOVE INLET

REMOVE DA

7.55’ Lt "J1R" 411+01.49
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5 aD-4G1 DI w/ DA
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6" PPP UD 14.10’ Lt "J1R" 402+50.00 TO 13.28’ Lt "J1R" 406+01.60

6" APR 14.10’ Lt "J1R" 402+50.00

6" APR 10.94’ Lt "J1R" 404+50.00
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f
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6" PPP UD 11.14’ Lt "J1R" 406+05.00 TO 12.98’ Lt "J1R" 411+01.48

6" APR 11.69’ Lt "J1R" 409+00.00

6" APR 11.14’ Lt "J1R" 406+05.00
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d10.08’ Rt "J1R" 428+99.04REMOVE DA

a85.68’ Lt "J1R" 423+00.00 TO 78.79’ Lt "J1R"428+98.106" PPP UD

1 263

591.9

fREMOVE INLET 68.50’ Lt "J1R" 429+01.66

gREMOVE DA 68.50’ Lt "J1R" 429+01.66

hREMOVE CULVERT 68.50’ Lt "J1R" 429+01.66 TO 78.78’ Lt "J1R" 429+01.92

e10.08’ Rt "J1R" 428+99.04Mod DI TO MH

i6" APR 85.68’ Lt "J1R" 423+00.00
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COPIES OF THIS PLAN SHEET.
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78.84’ Lt "J1R" 429+05.00 TO 83.03’ Lt "J1R" 435+22.32

83.11’ Lt "J1R" 435+26.16
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D-56" PPP UD

G2 DI w/ DA

30" RCP w/ Conc COLLAR

G2 DI w/ DA

e30" RCP 

78.84’ Lt "J1R" 429+05.00 TO 83.03’ Lt "J1R" 435+22.32

83.11’ Lt "J1R" 435+26.16

83.11’ Lt "J1R" 435+26.16 TO 69.71’ Lt "J1R" 435+25.42

6.88’ Lt "J1R" 435+27.06

6.88’ Lt "J1R" 435+27.06 TO 10.33’ Lt "J1R" 437+11.03
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10.33’ Lt "J1R" 437+11.03

30" RCP 10.33’ Lt "J1R" 437+11.03 TO 6.43’ Lt "JR1" 438+94.98

G2 DI w/ DA 6.43’ Lt "JR1" 438+94.98

6" PPP UD 83.19’ Lt "J1R" 435+30.00 TO 89.89’ Lt "J1R" 438+90.73

G2 DI w/ DA 89.97’ Lt "JR1" 438+90.73

24" RCP w/ Conc COLLAR 89.97’ Lt "JR1" 438+90.73 TO 76.34’ Lt "J1R" 438+92.17

REMOVE CULVERT 89.97’ Lt "JR1" 438+90.73 TO 79.29’ Lt "J1R" 438+92.05
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6.88’ Lt "JR1" 435+27.06 TO 6.87’ Rt "JR1" 435+27.41

6.87’ Rt "JR1" 435+27.41

6.87’ Rt "JR1" 435+27.41

REMOVE CULVERT 6.87’ Rt "JR1" 435+27.41 TO 0.28’ Lt "JR1" 438+95.24

REMOVE DA 79.29’ Lt "J1R" 438+92.05

REMOVE INLET 79.29’ Lt "J1R" 438+92.05
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6" APR 78.84’ Lt "J1R" 429+05.00

6" APR 78.16’ Lt "J1R" 431+00.00

6" APR 78.94’ Lt "J1R" 433+00.00 aa

6" APR 85.40’ Lt "J1R" 437+00.00 cc

6" APR 83.19’ Lt "J1R" 435+30.00 bb

18" RCP 10.33’ Lt "J1R" 437+11.03 TO 3.00’ Rt "J1R" 437+11.03 dd

G2 DI w/ SGD 3.00’ Rt "J1R" 437+11.03 ee

18" RCP 6.88’ Lt "J1R" 435+27.06 TO 3.00’ Rt "J1R" 435+27.31 ff
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G2 DI w/ SGD 59.00’ Rt "J1R" 451+00.00
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G2 DI w/ SGD d59.00’ Rt "J1R" 467+66.09

18" APC e59.00’ Rt "J1R" 466+00.00 TO 59.00’ Rt "J1R" 467+66.09

G2 DI w/ SGD f59.00’ Rt "J1R" 466+00.00

18" APC g59.00’ Rt "J1R" 464+00.00 TO 59.00’ Rt "J1R" 466+00.00

G2 DI w/ SGD h59.00’ Rt "J1R" 464+00.00 12D-7

G2 DI w/ DA a6.91’ Rt "J1R" 470+04.52 13D-7
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24" RCP 6.91’ Lt "J1R" 470+04.52 TO 3.00’ Rt "J1R" 470+04.15

G2 DI w/ SGD 3.00’ Rt "J1R" 470+04.15

PRECAST 4’ x 2’ RCB 3.00’ Rt "J1R" 470+04.15 TO 60.00’ Rt "J1R" 470+02.84

WINGWALL (TYPE A) 60.00’ Rt "J1R" 470+02.84

WINGWALL (TYPE A) 60.00’ Rt "J1R" 470+02.84

REMOVE CULVERT

60.00’ Rt "J1R" 470+02.84

REMOVE HEADWALL

0.44’ Rt "J1R" 470+04.21 TO 61.07’ Rt "J1R" 470+02.81
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WINGWALL (TYPE A) 60.00’ Rt "J1R" 473+44.39

REMOVE HEADWALL 63.11’ Rt "J1R" 473+43.55
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