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BEGIN ALTERNATIVE FLARED

FLARED TERMINAL SYSTEM

JOIN MBGR TO EXISTING MBGR

BEGIN ALTERNATIVE IN LINE

BEGIN ALTERNATIVE FLARED

TERMINAL SYSTEM (STEEL POST)

No. # R

CURVE DATA

T L

22

23

24

25

26

27

28

29

   110

   210

    43

   500

   200

   300

    42

   300

63°46’33"

52°27’08"

178°04’19"

06°53’15"

35°05’22"

14°55’54"

187°52’57"

26°39’45"

   68.44

  103.45

 2537.56

   30.11

   63.23

   39.32

  616.87

   71.09

  122.44

  192.25

  132.71

   60.15

  122.48

   78.20

  139.36

  139.60

LOCATION 3

Sta 6+10.25 TO Sta 12+66.50

LOCATION 4

Sta 0+00.00 TO Sta 6+18.75
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HMA DIKE TRANSITION DETAILS
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CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

HMA DIKE (TYPE C)

HMA DIKE (TYPE F)

HMA DIKE TRANSITION
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RAIL SPLICE RAIL SPLICE RAIL SPLICE

6’-3"

Typ POST SPACING

PLASTIC BLOCK (Typ)

NOTCHED RECYCLED

8" x 8" X 1’-2"

(Typ)

RAIL ELEMENT

6’-3" 6’-3"

ADDITIONAL RAIL ELEMENT

PRECEDING RAIL

LAP UNDER

12’-6"

RAIL SPLICE RAIL SPLICE RAIL SPLICE
PLASTIC BLOCK (Typ)

NOTCHED RECYCLED

8" x 8" X 1’-2"

(Typ)

RAIL ELEMENT

DIRECTION OF TRAFFIC

6’-3"

Typ POST SPACING

12’-6" (Typ)

ADDITIONAL RAIL ELEMENT

ADDITIONAL RAIL ELEMENT

A

A

A

A

PLAN

DIRECTION OF TRAFFIC

DETAIL 1

DETAIL 2

OTHER)

(ONE SET INSIDE THE 

TWO RAIL ELEMENTS

SECTION A-A

UNDER RAILING

GROUND LINE

RAIL SPLICE

PRECEDING RAIL

LAP UNDER

NOTES:

2. USE EITHER DETAIL 1 OR DETAIL 2 AS FIELD CONDITIONS REQUIRE.

DRAINAGE PIPE

OMIT POST AT Exist

DRAINAGE PIPE

OMIT POST AT Exist

PLASTIC BLOCK

NOTCHED RECYCLED

8" x 8" x 1’-2"

STEEL POST

(W6 x 15) x 8’

STEEL POST (Typ)

(W6 x 15) x 8’

STEEL POST (Typ)

(W6 x 15) x 8’

MBGR WITH ONE POST OMITTED AT MID-RAIL SPAN

MBGR WITH ONE POST OMITTED AT RAIL SPLICE

C-2

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

1. SEE STANDARD PLANS FOR DETAILS NOT SHOWN.

PLAN

METAL BEAM GUARDRAIL WITH ONE POST OMITTED
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LINE

CUTOFF

D
R
I
L

L
E

D
 

H
O

L
E
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L
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D
 

W
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T

H
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N
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R
E

T
E
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E

T
E
 

T
O
 

B
E
 

P
L

A
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E
D
 
I

N
 

D
R

Y
 

H
O

L
E

A A

PILE Dia

2’-0"

135^ HOOK

3
" 

C
lr
 

SEE NOTE 1

6
"

#8 TOTAL 6

#4

#8

P
I
T

C
H
 

@
 
6
"

1
"

#4 SPIRAL PITCH

2
"

HINGE POINT

EDGE OF SHOULDER

4
’
 

M
i
n

2’ Max

2
9
"

CIDH CONCRETE PILE

24" DIAMETER

ELEVATION

   24" CIDH CONCRETE PILE, SEE STANDARD PLAN B2-3

2.  FOR ADDITIONAL DIMENSIONS AND INFORMATION ON THE 

24" DIAMETER CIDH PILE WITH MGS

5
’

3.  PILE SPACING 6’ 3" CENTER-CENTER.

L
E

N
G

T
H
 

F
O

R
 

P
A

Y
M

E
N

T
 
5
’

AND BASE PLATE DETAILS

SEE STANDARD PLAN A78D2 FOR CONNECTION

BASE PLATE

4.  MAXIMUM 6 POSTS ON CIDH PILES PER LOCATION.

SEE STANDARD PLAN A77C2

6" X 8" X 1’-2" PLASTIC BLOCK

W6X15 STEEL POST AND

1.  LAPPED SPLICES IN SPIRAL PILE REINFORCEMENT SHALL BE LAPPED AT LEAST

   80 WIRE/BAR DIAMETERS. SPIRAL PILE REINFORCEMENT AT SPLICES AND AT ENDS

   SHALL BE TERMINATED WITH A 135° HOOK WITH A 6" TAIL HOOKED AROUND

   A LONGITUDINAL BAR.

OG

OG

HINGE POINT

SHOULDER
EDGE OF

C-3

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

NOTES:

MBGR WITH 24" CIDH PILE DETAILS

ELEVATION

SECTION A-A

LOCATION 10
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C-4

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

RECYCLED PLASTIC BLOCK)
WOOD OR NOTCHED

(STEEL POST WITH NOTCHED

STANDARD RAILING SECTION

METAL BEAM GUARD RAILING

direction of traffic

Lap rail elements in 

 

6’-3"

 

6’-3"

 

6’-3"

 

6’-3"

slot pattern in rail element

� �" x 2�" bolt

slot pattern in rail element

� �" x 2�" bolt

 

Rail elements spliced at 12’-6" intervals

 

Rail element length = 13’-6�"

See Note 16

surfacing under rail element,

ELEVATION

Rail Splice
Rail Splice

A

A

RAIL ELEMENT SPLICE DETAIL

2" 2"

NOTES:

PLAN

Top of rail

 

 

c)

 

 

b)

 

 

 

 

 

 

a)

�
"

See Note 15

See Note 15

See Note 14

TYPICAL STEEL LINE

POST INSTALLATION

See Note 4

Top of rail

10^

1
"

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.

with hex nut. Attach rail

element to wood block and

steel post with bolt on traffic

approach side of post web.

No washer on rail face for

bolted connection to line post.

 

For details of wood post installations, see Standard

Plan A77A1.

 

For details of standard hardware used to construct guard

railing, see Standard Plan A77B1.

 

 

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 dike positioning and guard railing delineation details,

see Standard Plan A77C4.

 
Direction of adjacent traffic indicated by        .

 
Notched face of block faces steel post.

 
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".

Post

 

Post

 

� �
Post

 

�

 

3�"

 

3�"

1�"

R=�"

 

3
�

"

1�"

R=�"

about

Symmetrical
�

�

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

  Rail Splice and

button head bolt

to connect rail

to post and block

�

slot for �" Ø
 

1’-�"

1�"

�" x 2�" Slot

�" x 1�"Slots

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

�" Ø Button head bolt

0.108" Nominal

�" Tolerance

plastic block. See Notes 3 and 13.

notched wood block or notched

6" x 8" x 1’-2"

 

4�

 

4�

 

7
’
-
0
"

7’-0" length

Steel post,

W6 x 9

toward rail element. A total of 8 bolts and nuts

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

 

1
2
�

"

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

and post. See "Section Thru Rail Element".

N
o
t
e
 
3

S
e
e

7
"

AND NOTCHED WOOD OR NOTCHED RECYCLED PLASTIC BLOCKS

METAL BEAM GUARD RAILING WITH STEEL POSTS

1. 

 

2. 

 

3. 

 

  

4.

 

5.

 

 

6.

 

 

7.

 

 

8.

 

 

9.

 

 

10.

 

 

11.

 

 

12.

 

13.

 

14.

 

 

15.

 

surfacing

or shoulder

Ground line 2
9
"
 
–
1
"

2
9
"
 
–
1
"

Ground line or shoulder

See Note 16

under railing,

Install posts in soil.

height for a horizontal connection to the end treatment.

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

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

system end treatment, transition the top of railing height

Series of Standard Plans. To connect railing to terminal

For terminal system end treatment details, see the A77L

16.

to construct guard railing, see Standard Plan A77C2.

For details of steel posts and notched wood blocks used
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C-5

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

METAL BEAM GUARD RAILING
STANDARD HARDWARE

 

L

 

�"

 

�
"

4" Min thread length

2" Min thread length

4" Min thread length

4" Min thread length

full thread length

full thread length

THREAD LENGTH

 

1�"

both sides

deep recess one or

�" Ø x �"

or 1�"

1�"

ELEVATION

Taper

2"

PLAN

See Note 3

element section

Same shape as rail 

 

8�"

Nominal thickness

0.108"

 

1’-0"

 

1’-0"

Slotted holes

1�" x 2�"

slotted holes, Typ

�" x 1�"

 

9"

�"

** For nested rail applications.

L

1’-6"

** 1’-7"

1�"

2"

10"

** 2�"

�" [(+) �" (-) �"] �"

�" Ø BUTTON HEAD BOLT�" Ø RECESS NUT
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CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

PLASTIC BLOCK DETAILS
NOTCHED RECYCLED

NOTCHED WOOD BLOCK AND

STEEL POST,

METAL BEAM GUARD RAILING

NOTES:

STEEL POST

SIDE FRONT

TOP

CL

SIDE FRONT

�"

7
�

"
�

"

4�"

TOP
See Note 1

NOTCHED WOOD BLOCK

STEEL POST

SIDE FRONT

TOP

SIDE FRONT

�"

7
�

"
�

"

6�"

TOP
See Note 1

NOTCHED WOOD BLOCK

See Notes 2 and 3

See Notes 2 and 3

TOP

FRONTSIDE

TOP

FRONTSIDE

Option ‘A’

Option ‘B’

�"

�
"

 

4.

 

3.

 

2.

 

1.

S
e
e
 

N
o
t
e
 
4

6
’
-
0
"

7
"

2
�

"

1�"

1�"

�"

bolt hole

�" – �"

8"

1
’
-
2
"

7
"

6"

1�"

4"

4�"

7
�

"

8"

1
’
-
2
"

�" Ø

6"

3"

1�"

7
"

2�"

1�"

5
"

4
�

"

2
�

"

3
�

"
3
�

"

1�"

6" x 8"

8" x 8"

1�"

1�"

7
"

2
�

"

8
’
-
0
"

8"

1
’
-
2
"

7
"

8"

2�"

�"

bolt hole

�" – �"

7�"

(2 holes)

�" Ø

4"

2�"

 

1
’
-
2
"
 
–
�

"

W6 x 15

�

NOTCHED RECYCLED PLASTIC BLOCK

See Note 4

W6 x 9

 

7
�

"
 
–
�

"
6
�

"

NOTCHED RECYCLED PLASTIC BLOCK

roadway installation. See Standard Plan A77C3.

installation. 7’-0" length posts to be used for narrow

6’-0" length posts to be used for typical roadway

 

Notched face of block faces steel post.

 

Dimensions shown for wood block are nominal.

 

All holes in steel post shall be �" Dia maximum.
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3.

 

 

2.

 

 

 

 

 

 

 

 

 

1.

For dike positioning with guard railing installations, see Standard Plan A77C4.

 

see the Project Plans for special details.

Where the distance between the face of the rail and the hinge point is less than 2’-0", 

 

Plans  A77A1 and A77A2.

wood post and wood block shown. For additional installation details, see Standard

blocks or notched recycled plastic blocks are to be used in place of the size of

constructed, W6 x 9 steel post, 7’-0" in length, with 6" x 8" x 1’-2" notched wood

post and wood block shown. For Detail B, where steel line post installations are

or notched recycled plastic blocks are to be used in place of the size of wood

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

For Detail A, C, and D, where steel line post installations are constructed,

These installation details also applicable to steel line post installations.

Desirable

2’-0" Min

C-7

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

METAL BEAM GUARD RAILING
TYPICAL LINE POST

EMBEDMENT AND
HINGE POINT OFFSET DETAILS

NOTES:

POST EMBEDMENT

DETAIL A DETAIL B

TYPICAL ROADWAY NARROW ROADWAY

See Note 2

wood block

Top of rail

See Note 1 See Note 1

Edge of paved shoulder

of traveled way

or offset line of edge

wood block

Top of rail

Hinge

Point

Edge of paved shoulder

of traveled way

or offset line of edge

wood post wood post

INSTALLATION INSTALLATION

8" 8"

Hinge

Point

6" x 8" x 1’-2" 8" x 8" x 1’-2"

6
’
-
0
"

7
’
-
0
"

2’-0" to less than 3’-0"

8" x 8" x 7’-0"6" x 8" x 6’-0"

3’-0" or greater

Hinge Point

Retaining Wall

Embankment slope

Crib Wall

wood post wood post

Top of rail

Edge of paved shoulder

of traveled way

or offset line of edge

wood block

wood blockwood block

DETAIL C DETAIL D

Edge of paved

shoulder or

offset line of

traveled way

INSTALLATION AT EARTH RETAINING WALLS

6" x 8" x 1’-2"

6" x 8" x 1’-2"

8" 8"

6
’
-
0
"

6
’
-
0
"

6" x 8" x 6’-0" 6" x 8" x 6’-0"

3’-0" or greater

4’-0" or greater

Typ

11�"

Top of rail

2
9
"
 
–
1
"

2
9
"
 
–
1
"

2
9
"
 
–
1
"

2
9
"
 
–
1
"
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C-8

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

AND DIKE POSITIONING DETAILS
TYPICAL RAILING DELINEATION
METAL BEAM GUARD RAILING

and hinge point, see Standard Plan A77C3.

For details of typical distance between the face of rail

 

Standard Plan A87B.

details, see Revised Standard Plans RSP A87A and

Mountable dike should not be used.  For dike and curb

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

When dike or curb is placed under guard railing, the

 

Project Plans.

Guard railing delineation to be used where shown on the

 

For standard railing post embedment, see Standard Plans A77C3.

 

Standard Plan A87B.

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

When necessary to place dike in front of face of guard

 

5.

 

 

 

 

 

4.

 

 

3.

 

2.

 

 

 

1.

rail

Top of

Note 5

See

See Note 5

Var

M
a
x

1
�

"

Min

2�"

Min

3"

shoulder surfacing

Ground line or

T
y
p

2
7
�

"

slope
flatte

r
10:1 o

r

Delineator

Reflector

GUARD RAILING DELINEATION DIKE POSITIONING

2"

Var

Var

HP

ES ES

See Note 1

See Note 4

See Note 3

16d Galv nails

(flexible post, see Std Plan A73C)

Type C

Type F

Va
r

HP

See Note 5

See Note 1

Min 3" x 1’-0"

4
’
-
0
"

NOTES:

HMA Dike

HMA Dike
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x
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9.

 

 

 

8.

 

 

7.

 

 

6.

directions of traffic.

embankment slopes and a crashworthy end treatment is required for both

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

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

 

Direction of adjacent traffic indicated by       .

 

wood blocks where applicable and when specified.

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

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

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

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

 

noted.

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

 

A77A1, A77A2, A77B1, A77C1 and A77C2.

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

Standard Plan RSP A77C4 for dike positioning details.

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

 

spacing) may be advisable.

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

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

 

Project Plans.

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

 

accommodate a flared end treatment.

In-line Terminal System End Treatments are used where site conditions will not
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4.

 

 

 

 

 

3.

 

 

2.

 

 

1.

C-9

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

EMBANKMENTS

NOTES:

 

ES

Hinge point
Hinge point

ES

Hinge point

ES

Hinge point

Note 8

See

M
i
n

3
’
-
0
"

T
y
p

4
’
-
0
"

Center of end post

M
i
n

3
’
-
0
"

T
y
p

4
’
-
0
"

Center of end post

Hinge point

ES

Min

10’-0"

Hinge pointHinge point

Min

10’-0"

ES

Hinge point

Center of end post

Note 8

See

(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

Min

10’-0"

Min

10’-0"

Min
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Min
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T
y
p

3
’
-
0
"

s
l
o
p
e

f
l
a
t
t
e
r

1
0
:
1
 
o
r

M
i
n

3
’
-
0
"

s
l
o
p
e

f
l
a
t
t
e
r

1
0
:
1
 
o
r

TYPE 11D LAYOUT

TYPE 11E LAYOUT

Front face of end post

s
l
o
p
e

f
l
a
t
t
e
r

1
0
:
1
 
o
r

of end post

Front face

of end post

Front face

Front face of end post

Center of end post

HMA DikeHMA Dike

See Note 9

HMA Dike, Type C

See Notes 6 and 7

Caltrans approved In-line Terminal System End Treatment

See Note 9

HMA Dike, Type C

See Notes 6 and 7

Caltrans approved In-line Terminal System End Treatment

See Note 9

HMA Dike, Type C

See Note 7

Caltrans approved Flared Terminal System End Treatment

See Note 9

HMA Dike, Type C

See Note 7

Caltrans approved Flared Terminal System End Treatment

See Note 9

HMA Dike, Type F

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

Additional HMA Dike, Type C

6:1 taper6:1 taper

6:1 taper6:1 taper

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
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

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
 

=
>

1
3
:
0
6

0
3
-

A
P

R
-
2
0
1
4

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

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

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s125726

DGN FILE => 0800020401ga009.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2231 PROJECT NUMBER & PHASE 08000204011BORDER LAST REVISED 7/2/2010

08 18 31SBd 59.9/63.3

TOUHIDA
HAIDER

C74470

12-31-15

T
O

U
H
I

D
A
 

H
A
I

D
E

R

G
E

O
R

G
E
 

M
O

R
H
I

G
G

E
O

R
G

E
 

M
O

R
H
I

G
D

E
S
I
G

N

18

0
4
-
0
1
-
1
4

4-1-14

4-1-14



Min

10’-0"

Min

10’-0"

Note 7

See

M
i
n

3
’
-
0
"

T
y
p

4
’
-
0
"

Min

10’-0"

See Note 8

HMA Dike, Type C

(EMBANKMENT GUARD RAILING INSTALLATION WITH FLARED END TREATMENT

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

See Notes 5 and 8

See Note 8

HMA Dike, Type C

See Notes 6 and 7

Caltrans approved In-line Terminal System End Treatment

See Note 6

Caltrans approved Terminal System End Treatment (Type SRT shown)

T
y
p

3
’
-
0
"

M
i
n

3
’
-
0
"

T
y
p

3
’
-
0
"

M
i
n

3
’
-
0
"of end post

Front face

25’-0" Min, See Note 8

Additional HMA Dike, Type C

s
l
o
p
e

f
l
a
t
t
e
r

1
0
:
1
 
o
r

s
l
o
p
e

f
l
a
t
t
e
r

1
0
:
1
 
o
r

4.

 

 

 

 

 

3.

 

 

2.

 

 

1.

 

8.

 

 

 

7.

 

 

6.

 

 

 

5.

Direction of adjacent traffic indicated by      .

 

wood blocks where applicable and when specified.

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

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

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

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

 

noted.

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

 

A77A1, A77A2, A77B1, A77C1 and A77C2.
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Plans.
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Plan A77I2.

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

 

length equal to multiples of 12’-6".

railing within the 15:1 or flatter flare is based on site conditions and should be a
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The 15:1 or flatter flare used with buried end anchors is based on the edge of the

 

Standard Plan RSP A77C4 for dike positioning details.

Where placement of dike is required with guard railing installations, see Revised
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Project Plans.
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wood blocks where applicable and when specified.
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Guard rail post spacing to be 6’-3" center to center, except as otherwise

 

A77A1, A77A2, A77B1, A77C1 and A77C2.

Line post,  blocks and hardware to be used are shown on Standard Plans
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See Note 5
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Caltrans approved In-line Terminal System End Treatment
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See Note 7
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CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

TERMINAL SYSTEM

(TYPE ET)

METAL BEAM RAILING

ELEVATION

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.

Guard Rail Element Exit Slot (Positioned

to exit rail element away from traffic)

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

See Notes 9 and 10

(Type ET PLUS shown)

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.
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’
-
4
"

1
’
-
3
"

6" x 8" x 1’-2"

�" thick steel plate

2�" Ø hole

�" Ø 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 (�"  Ø holes 

accommodate hex bolt).

in plate and in two sides of tube to

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 �" Ø 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
�

"

M
i
n

4
’
-
3
�

"

7�"

18" x 24"

foundation tube with �" Ø 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�" Ø holes

�" Ø 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

Standard Plan A77E1.

see Type 11A Layout on

For typical grading requirements,
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C-13

CONSTRUCTION DETAILS
NO SCALE

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.

(TYPE FLEAT)

TERMINAL SYSTEM
METAL BEAM RAILING

Standard Plan A77E1.

see Type 11B Layout on

For typical grading requirements,

SECTION C-C

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)

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" 
Straig

ht fla
re

 

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
’
-
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"

2’-4"

�" Ø 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

�" Ø x 10"

and �" nut

�" Ø 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�"

�" Ø x 7�"

7�"
3�" Ø
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TEMPORARY SOIL BINDER SQYD

TEMPORARY JOB SITE BMPs

1000

NO SCALE WPCQ-1

TEMPORARY WATER POLLUTION CONTROL

QUANTITIES

NOTES:

 

1. THE QUANTITY OF JOB SITE BMPs SHOWN ON THIS QUANTITIY SHEET (WPCQ-1) 

   FIELD CONDITION MAY NECESSITATE MODIFICATION OR RELOCATION OF BMPs. AND ITS QUANTITIES

   AS PER INSTRUCTION OF ENGINEER.

 

   ARE INTENDED TO BE USED AS GUIDELINES ONLY.  

TEMPORARY JOB SITE BMPs UNITS QUANTITIES
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ROAD WORK AREA

ONE POST SIGN

EXACT LOCATIONS WILL BE DETERMINED BY THE ENGINEER. 

1. CONSTRUCTION AREA SIGN LOCATIONS SHOWN ARE APPROXIMATE.

2. REFER TO STANDARD PLANS T13 FOR TRAFFIC CONTROL

REQUIREMENTS.

NOTES:

  

3

 

 

1

 

2

 

1

 

2

 

1
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3

 

 

3

 

1  

2

3

3. LOCATIONS OF PCMS  WILL BE DETERMINED BY THE ENGINEER.
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3
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NUMBER
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NOTE:

    LOCATIONS SHALL BE DETERMINED BY THE RESIDENT ENGINEER.

TOTAL (TABLE 1)
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T
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O
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 STATION

FROM TO LF LF LFEA LF LF LF TON

4 0+00.00 0+50.00 1

643.75 531.25 112.50 7.24 0+50.00

6+18.75

531.25

3 6+47.75 7+66.50 118.75

656.25 618.75 7.7

3 7+66.50 8+60.25 93.75

3 8+60.25 8+85.25 25.00

3 8+85.25 8+97.75

3 8+97.75 10+10.25 112.50

3 10+10.25 10+41.50

3 10+41.50 10+54.00 12.50

3 10+54.00 10+85.25

3 10+85.25 11+04.00 18.75

3 11+04.00 11+10.25

3 11+10.25 11+54.00 43.75

3 11+54.00 12+29.00 75.00

3 12+29.00 12+66.50 37.50

2 19+61.15 20+11.15 50.00

2125.00 2050.00 75.00 26.1

2 20+11.15 20+42.40 31.25

2 20+42.40 21+04.90 62.50

2 21+04.90 22+54.90 150.00

2 22+54.90 22+73.65 18.75

2 22+73.65 26+29.90 356.25

2 26+29.90 27+54.90 125.00

2 27+54.90 29+04.90 150.00

2 29+04.90 37+86.15 881.25
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