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68

66

67

R=50’

R
=
5
0
’

C-2

CONSTRUCTION DETAILS

ANCHOR ´5�"

(SEE NOTE 2)
6"

SOIL PLATE

1’-0"

6’-3"

3
�
"

4
’
-
4

" �" ` HEX HEAD BOLTS

NOTES:

1.

2.

3.

FOR DETAILS OF THE ANCHOR PLATE AND 3/4" 

CABLE,  SEE (2006) STANDARD PLAN A77H3.

FOR DETAILS NOT SHOWN, SEE STANDARD PLAN A77H1.

1
"

2
"

7�"

WOOD BLOCK

2
�
"

9
"

7
"

2
1
�
"

1
8

�
"

1
6

"

�" ` ANCHOR CABLE

SOIL PLATE

LIMITS OF

SHOP BENT RAIL

CABLE CONNECTION

DETAIL A

END PLATE

4"

4
"

´ 8" x 8" x �"
1�" ` Hole

INTERMEDIATE ANCHOR ASSEMBLY

(MODIFIED TYPE SFT)

D2 SPECIAL DETAIL
SEE NOTE 1

MBGR ELEMENT

7�" x 5�" x 3’-6�"

WOOD POST

�" ` BUTTON HEAD BOLT WITH

HEX NUT AND WASHER ON THREADED

END. NO WASHER ON RAIL FACE FOR

BOLTED CONNECTION TO POST.

�" ¨ �" HOLE IN

WOOD POST FOR �" ` HEX

HEAD BOLT ATTACHMENT

PAVEMENT OR

GROUND LINE

SOIL PLATE �" THICK

STEEL PLATE,18" x 24"

ATTACH STEEL SOIL PLATE

TO STEEL FOUNDATION TUBE

WITH �" ` x 71/2" HEX NUTS

(13/16" ` HOLES IN PLATE 

AND IN TWO SIDES OF THE TUBE

TO ACCOMMODATE HEX BOLT.)

A 6’-0" LENGTH STEEL FOUNDATION TUBE, 

TS 8 x 16 x 3/16,  WITHOUT A SOIL PLATE,

MAY BE FURNISHED AND INSTALLED IN PLACE OF 

THE 4’-6" LENGTH STEEL FOUNDATION TUBE

AND SOIL PLATE SHOWN.  MINIMUM EMBEDMENT OF

THE 6’-0" LENGTH TUBE SHALL BE 5’-9".  

A �"` HEX HEAD BOLT AND NUT SHALL BE

INSTALLED IN THE HOLE IN  THE 6’-0" LENGTH 

TUBE TO KEEP THE WOOD POST FROM DROPPING

INTO THE TUBE.

CABLE CONNECTION

END PLATE

SEE DETAIL A LINE POST

(WOOD POST SHOWN)

TOP OF RAIL

PAVEMENT OR

GROUND LINE

�" ` ANCHOR

CABLE (SEE NOTE 2)

�" ` x 9�" HEX HEAD BOLT 

WITH HEX NUT AND WASHER

2" ` Std Galv PIPE IN

2�" ` HOLE IN WOOD POST

2
8

 
"
 
(
T

y
p

)

4’-6" STEEL FOUNDATION

TUBE TS 8 x 6 x �

(See Note 3)

L=50’

L
=
5
0
’

"A1"66+61.20 EC, 37.0’ Rt

"A1"67+16.40 BC, 40.6’ Lt

"A1"67+55.54 EC, 16.0’ Lt

INTERMEDATE ANCHOR Assy

(MODIFIED TYPE SFT)
"A1"66+15.60 BC, 16.0’ Rt

INTERMEDIATE ANCHOR Assy

(MODIFIED TYPE SFT)

BEGIN HMA (Misc AREA)

"A1"66+45.00 EC, 24.0’ Rt

END HMA (Misc AREA)

END HMA DIKE (TYPE F)

"A1"67+08.60, 57.00’ Lt

BEGIN MBGR

BEGIN VCMC

TAA (TYPE SFT)

"A1"66+69.60, 47.0’ Rt

END MBGR

END VCMC

TAA (TYPE SFT)

A

A

ELEVATION

SECTION A-A

PLAN

RADIUS POINT

"A1"66+15.6, 66.0’ Rt

RADIUS POINT

"A1"67+55.54, 66.0’ Lt

NO SCALE

2a
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D

D

CONNECTION DETAIL D

PLAN

9"

1
’
-
0
"

3’- 1 �"

(SEE NOTE 2)

8" x 8" x 1’-2"

POST

NO.T7

POST

NO.T6

POST

NO.T5

POST

NO.T4POST

NO.T3

ELEVATION

2’-8"

Typ

PLATE ‘A’  FRONT AND

BACK OF BOLTED

CONNECTION, TOTAL 4

SEE DETAIL D

3’-1�" Typ3’-1�"3’-1�"3’-1�"3’-1�"3’-1�"6’-3"

25’-0"

POST

NO.T2

GROUND 

P WASHERL

E E LINE

M
IN

C
O

N
C

 F
T

G
 

PITCH

NUTS AND WASHERS GALV

SECTION D-D

SECTION E-E
L

L

C POSTL

C C

B

B

SLOTTED HOLES
COVER P

ANCHOR POST DETAILS

SECTION B-B

SECTION C-C

ANCHOR POST ASSEMBLY

L

HOLE PLACEMENT

FRONT AND BACK PANEL

STRAIGHT METAL

BOX SPACER

SEE DETAIL  B

STRAIGHT METAL BOX SPACER

DETAIL A DETAIL B

BOLTS OR THREADED RODS 

WITH NUTS AND WASHERS

PLATE ’A’

PLATE ’A’

/

PL

DETAIL C

PLATE ‘A’

1.

2.

3.

4.

ANCHOR POST ASSEMBLY TO BE GALVANIZED AFTER FABRICATION.

5
�"

8" x 4�" x �" P

4
�
"

7
�
"

1
’-

4
"

1 �"

HOLES 4�" 9"

1’-6"

�" PL

8" x 4�" x �" PL

WELD  1"

LONG EACH

CORNER
�"

1’-2"

9"2�" 2�"

1
�
"

 1 �" HOLES �"

�" O BUTTON HEAD

SPLICE BOLT WITH WASHER 

AND NUT ON THREADED

END (SEE NOTE 2)

5
’
-
0

"
 C

I
D

H
2
’
-
8
"

12"
5�"

6
"

7
�
"

2
’
-
0
"

12" x 3" X�"

TWO 1" HS BOLTS WITH

TWO 1 �" GALV HS ANCHOR

1 �" x 2�"
3" 3"

�"

�" x 12" x 12"

�"

7
�
"

6
"

2
’
-
8
"

#4 SPIRAL   @ 5 �"

#6 TOTAL-6

2’-0" 1’-2"

2�" 9"

�"

�"

1 �" 0 HOLES

�" BASE P

7
"

1
’
-
2
"

W 12 x 79

STANDARD MBGR

SEE NOTE 2

 

10" x 10" x 8’-0" WOOD POST

WITH 8" x 8" x 1’-10"

WOOD BLOCK. (SEE NOTE 2)

SEE NOTE 3

SEE NOTE 2

SEE NOTE 4

3
"

CONC FTG 

5’-0" CIDH

1
4

 "

26"

9"3"

 1 �" HOLES

PL

PLATE ‘B AND C’

�

"

 

 

 

 

P

L

A

T

E

 

B

PL�"    PLATE C

5.

2
’
-
5
"

T
y
p

CONSTRUCTION DETAILS

C-3NO SCALE

MODIFIED TRANSITION RAILING

(TYPE WB) AT STACKED

STONE WALL

CORE DRILL THROUGH EXISTING STACKED STONE WALL WITH NO VIBRATION OR IMPACT

 TO MAINTAIN MORTAR ADHESION INTEGRITY.

"A1" 55+84, 20.5 Rt

METAL

BOX SPACER

NOTES:

FACE OF WALL.

PLACE MORTAR

TO SUPPLY SMOOTH AND

CONTINUOUS CONTACT

W/ PLATE "B"

PLATE ‘C’  BETWEEN

BACK OF WALL AND 

PLATE "A".

STACK STONE WALL

END CAP 

TYPE A

6" x 8" x 6’-0" WOOD POST

WITH 6" x 8" x 1’-2" WOOD BLOCK.

10" x 10" x 6’-0" WOOD POST

WITH 8" x 8" x 1’-2" WOOD BLOCK.

POST

NO.T1

FG

WOOD OR STEEL

LINE POST

METAL BOX SPACER PL

PLATE ‘B’  BETWEEN

FACE OF WALL AND

BACK OF MBGR.

10" x 10" x 8’-0"

DF POST

WOOD BLOCK

FOR CONNECTION DETAIL D
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TOP OF PLATES NOT TO EXTEND ABOVE TOP OF EXISTING 

STACK STONE WALL.

FOR RAILING DETAILS,  SEE MBGR TRANSITION RAILING (TYPE WB) 

ON REVISED STANDARD PLAN RSP A77J4.

CIDH PILE DETAILS SEE STANDARD PLAN B2-3

PLATE ‘A’  FRONT AND BACK 

OF BOLTED CONNECTION,

TOTAL 2

PLATE ‘A’

PLATE ‘A’

1" Galv HS BOLTS



CONSTRUCTION DETAILS

NO SCALE

SECTION B-B

OG

~

ELEVATION

~ DIFFERENTIAL

SIMULATED JOINT

FACE OF SIMULATED STONE

SIMULATED JOINT

Min 0.40"

Max 1.00"

Max 0.80"Min 0.20"

Max 0.20"

FACE OF ANCHOR BLOCK

~

"A1" 63+39.00, 22.71’ Lt

ANCHOR BLOCK FOR TRANSITION

RAILING (TYPE WB) CONNECTION (MODIFIED)

C-4

3’
3’

9.38’

PLAN

6’ 3’

TRANSITION

1.48’ "
A

1
"
 6

3
+

3
0

SOIL NAIL WALL

ARCHITECTURAL TREATMENT

(SEE Const DETAILS)

MINOR CONCRETE

(MINOR STRUCTURE)

PROVIDE SMOOTH Conc SURFACE

FOR TRANSTION RAILING 

(TYPE WB) ANCHORAGE

DRILL AND BOND

#6 x 2’-0" DOWELS

IN 1"` HOLES,

(TOTAL 6)

9.38’

B

B

A

A

"A1" 63+30.00, 22.0’ Lt

0.38’

FG

2
’

1�"` x 1’

SEE NOTE 2

SOIL NAIL WALL

OG

FG

3
’

2
’

0.48’

1.0’

1’

2
’

2
.6

7
’

FG

0.42’ x 0.42’ CHAMFER

ARCHITECTURAL TREATMENT

(NOT SHOWN)

Conc ANCHOR BLOCK

(SEE NOTE 2)

2
’

SECTION A-A

(WITH ARCHITECTURAL TREATMENT)
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C70755
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NOTES:

 

1. SEE REVISED STANDARD PLANS RSP A77J4 FOR MBGR TRANSITION

   RAILING CONNECTION TO CONCRETE ANCHOR BLOCK.

 

2. SEE STANDARD PLANS A77J3 FOR CONCRETE ANCHOR BLOCK

   REINFORCING STEEL AND CONSTRUCTION DETAILS NOT SHOWN.

SOIL NAIL WALL

Conc BARRIER

TYPE 60D (Mod)

Conc BARRIER

TYPE 60D (Mod)



63+30.00, 32.0’ Lt

BEGIN ANCHOR BLOCK

63+38.95, 22.55’ Lt

END ANCHOR BLOCK

BEGIN TRANSITION RAILING (TYPE WB)

BEGIN HMA DIKE (TYPE F)

C-5
SCALE: 1" = 20’

CONSTRUCTION DETAILS

62

61

63

64

65

66

6
7

63+50.88, 23.55’ Lt

BEGIN PARABOLIC CURVE

63+74.40, 27.42’ Lt

END PARABOLIC CURVE

1. SEE STANDARD PLANS RSP A77G5 FOR DETAILS NOT SHOWN.

NOTE:

63+91.60, 31.8’ Lt

END HMA DIKE (TYPE F)

BEGIN HMA TAPER

64+50.00, 16.0’ Lt

END HMA TAPER
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63+62.70, 25.1’ Lt

END TRANSITION RAILING (TYPE WB)

BEGIN MBGR

63+97.28, 33.4’ Lt

END MBGR

BURY POST ANCHOR



C-6

CONSTRUCTION DETAILS

FG

FACE OF BARRIER

FG

Max 0.20"

DIFFERENTIAL

SIMULATED JOINT WIDTH

Min 0.20"

Max 0.80"

SIMULATED DEPTH

Min 0.40"

Max 1.00"

TYPICAL SECTION TYPICAL STONE PATTERN

MODIFIED TYPE 60 BARRIER

(ARCHITECTURAL TREATMENT)

FACE OF

SIMULATED STONE

NO SCALE

TOP OF CONCRETE BARRIER 

TYPE 60 (MODIFIED)

SIMULATED

STONE TEXTURE

(SEE NOTES)
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NOTES:

 

1.   MATCHING ARCHITECTURAL TREATMENT TEXTURE AND COLORS TO BE APPLIED TO

    ROADSIDE FACE OF BARRIER, TOP OF BARRIER, AND BARRIER ENDS.

 

2.   ARCHITECTURAL TREATMENT AND COLORS FOR CONCRETE BARRIER AND

    SOIL NAIL WALL TO MATCH (SEE STRUCTURES PLANS).

 

3.   ALL BARRIER REINFORCEMENT TO BE EPOXY COATED.

 

4.   FOR DETAILS NOT SHOWN, SEE REVISED STANDARD PLAN RSP A76A.



DP-1

DRAINAGE PROFILES

1175

1170

1165

1180

DRAINAGE SYSTEM No.  2

1175

1170

1165

1180

1175

1170

1165

1180

SCALE: 1" = 5’

h

e

c

a

FL Elev= 1185.05

b

d

FL Elev= 1182.81

FL Elev= 1182.91

FL Elev= 1177.15
FL Elev= 1177.25

FL Elev= 1168.60

FL Elev= 1171.20

FL Elev= 1168.70

1185

1190

a

g

FL Elev= 1168.70

FL Elev= 1170.73

FL Elev= 1171.20

FL Elev= 1168.60

1175

1170

1165

1180

1185

1190

g

j

"A1" 67+39.5, 65.8’ Lt

FL Elev= 1161.90

k FES

l

"A1" 60+50.00, 22.00’ Lt TO "A1" 67+39.50, 65.80’ Lt

C
L

E
P

E
P

1

b

3.15%

6.63%

OG

OG

OG

FG
O

G

FG

2%

1160

OG

OG

OG

FG

1.5%

2.0%

DRAINAGE INLET (TYPE GDO)

"A1"66+40.60, 87.50’ Lt

GFL Elev= 1175.30

GRATE Elev= 1175.20

GRATE (2) TYPE 24-12

H= 6.70’

DRAINAGE INLET (TYPE GO)

"A1"64+75.20, 33.00’ Lt

GFL Elev= 1182.05

GRATE Elev= 1181.95

GRATE TYPE 24-12

H= 4.90’

DRAINAGE INLET (TYPE GDO)

"A1"66+40.60, 87.50’ Lt

GFL Elev= 1175.30

GRATE Elev= 1175.20

GRATE TYPE 24-12

H=6.70’

1155

RSP (BACKING No. 2, METHOD B)

6’W x 8’L x 1’T

2 b

1

f

h

DRAINAGE INLET (TYPE GO)

"A1"66+40.60, 21.50’ Rt

GFL Elev= 1174.65

GRATE Elev= 1174.55

GRATE TYPE 24-12X

H= 3.92’

DRAINAGE SYSTEM No.   1

24" x 100.7’ CSP 

"A1" 66+40.60, 21.50’ Rt TO "A1" 66+40.60, 87.50’ Lt

1

b

g

j1

2

1

h

64^10’30"

74^18’36"

PIPE SKEW ANGLE

DRAINAGE INLET (TYPE G2) (Mod)

"A1"60+50.00, 22.00’ Lt

GFL Elev= 1189.55

GRATE Elev= 1189.45

GRATE (2) TYPE 24-12X

H= 4.5’

DRAINAGE INLET (TYPE G2) (Mod)

"A1"62+02.50, 22.00’ Lt

GFL Elev= 1187.63

GRATE Elev= 1187.53

GRATE (2) TYPE 24-12X

H= 4.81’

i AC APRON 

SEE DRAINAGE DETAILS

f
AC APRON 

SEE DRAINAGE DETAILS

24" CSP x 147.8’

24" CSP x 281.2’

24" CSP x 188.7’

24" CSP x 100.0’

5%

i AC APRON 

SEE DRAINAGE DETAILS

EXISTING

WINGWALL

TOP OF BARRIER

FG TOP OF BARRIER
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DRAINAGE DETAILS

6’

E
S

"
L

O
L

1
"

DRAINAGE INLET

TYPE G2 MODIFIED

5.75’

DD-1

0.25’

1

GRATE FRAME FOR TYPE GDO

(2) GRATES TYPE 24-12X

F

G

O
G

POLYSTYRENE

BOND BREAKER

b1 24" CSP

NO SCALE

SCALE: AS SHOWN

"A1"

CL
22’

18.9’

d

SOIL NAIL WALL WITH

CONCRETE BARRIER 

TYPE 60D (Mod)

c

6’

E
S

DRAINAGE INLET

TYPE G2 MODIFIED

5.75’

0.25’

1

GRATE FRAME FOR TYPE GDO

(2) GRATES TYPE 24-12X

F

G

POLYSTYRENE

BOND BREAKER

b1 24" CSP

"A1"

CL
22’

18.9’

a

NO SCALE

O
G

"A1"60+50.00

"A1"62+02.50

S=9.17%

S=5%

CONCRETE BARRIER 

TYPE 60 (Mod)

DRAINAGE INLET 

(TYPE G2) (Mod)

DRAINAGE INLET 

(TYPE G2) (Mod)

S=5%

S=5%

7
.
6
7
’

12’

12’

5
.
7
5
’

9
.7

5
’

1

1

HMA Misc AREA

(TYPE GDO)

HMA Misc AREA

(TYPE GO)

h

e

4’

4’

3
.6

7
’

A A

A A

4’ 4’

SECTION A-A

22’

0.33’ PLACE HMA

(Misc AREA)

LEGEND:

DRAINAGE SYSTEM No.

DRAINAGE UNIT

FLOW DIRECTION

a

1

PLACE HMA (Misc AREA)
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NOTE:

 

1. SEE STANDARD PLANS D73, NSP D73A AND RSP D74B FOR DETAILS NOT SHOWN.
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 S
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E
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.
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R
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E
 U
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IT

 N
o

.

DRAINAGE QUANTITIES

DESCRIPTION

1 a

LB

M
is

c
 I

R
O

N
 A

N
D

 S
T

E
E

L
 

D
R

A
IN

A
G

E
 S

Y
S

T
E

M
 N

o
.

(N)

H
E

IG
H

T

CY CY

NOTE:

 

1. (N) - NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY

DRAINAGE QUANTITIES

DQ-1

D
R

A
I
N

A
G

E
 P

L
A

N
 S

H
E

E
T

 N
o
.

D
R

A
IN

A
G

E
 U

N
IT

 N
o
.

STATION

D
R

A
IN

A
G

E
 S

Y
S

T
E

M
 N

o
.

1 aL-1 L-1

FT

M
I
N

O
R

 C
O

N
C

R
E

T
E

 (
M

I
N

O
R

 S
T

R
U

C
T

U
R

E
)

LF

b

c

d

e

f

g

h

i

j

EA

1

24" CSP

24" CSP

24" CSP

24" CSP

147.8

281.2

188.7

100.0

SHEET TOTAL

a

RSP

FES

31

L-2

2

b

c

d

e

f

g

h

i

j

aL-2 2

"A1" 60+50.00 (Lt)

"A1" 62+02.50 (Lt)

"A1" 64+75.20 (Lt)

"A1" 66+40.60 (Lt)

"A1" 67+39.50 (Lt)

"A1" 66+40.60 (Rt)

4.50

4.81

4.9

6.7

3.92

3

R
S

P
 (

B
A

C
K

I
N

G
 N

o
. 

2
, 

M
E

T
H

O
D

 B
)

"A1" 67+39.50 (Lt)

1.69

1.77

1.71

2.81

1.47

473

473

326

634

239

2145

b 100.7

818.4

24" CSP b

2
4

"
 C

O
R

R
U

G
A

T
E

D
 S

T
E

E
L

 P
I
P

E

(
0

.1
0

9
"
 T
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C

K
)

2
4
"
 S

T
E

E
L

 F
L

A
R

E
D

 E
N

D
 S

E
C

T
I
O

N

GO INLET, 24-12 GRATE 

GDO INLET, 24-12 GRATE

GO INLET, 24-12X GRATE

"A1" 60+50.00 TO 62+02.50

"A1" 62+02.50 TO 64+35.20

"A1" 64+75.20 TO 66+40.60

"A1" 66+40.60 TO 67+39.50

"A1" 66+40.60 (Rt)

G2 INLET (Mod), 24-12X GRATE

G2 INLET (Mod), 24-12X GRATE

k

l

k

l

10.5

8.7

19.2*

"A1" 64+75

"A1" 66+40

* INCLUDED IN ROADWAY QUANTITY SHEETS
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M
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NO SCALE CS-1

SIGN MESSAGE
No. AND SIZE

CODE

2

W20-1

PANEL SIZE
OF POSTS

CONSTRUCTION AREA SIGNS

END

G20-2

W20-1

W20-1

G20-2

DIRECTION OF TRAVEL

SIGN, STATIONARY MOUNTED, SINGLE POST

LEGEND ABBREVIATIONS

1-4" x 6" (S)

CONSTRUCTION
AREA

CONSTRUCTION AREA SIGNS

AND SIGN DETAILS

WORK

WORK

ROAD WORK AHEAD

ROAD WORK

ROAD WORK

48" x 48"

C U R V E

I M P R O V E M E N T

C U R V E

I M P R O V E M E N T

4
"

4
"

C U R V E

I M P R O V E M E N T

2G20-2

36" x 18"

EACH

CURVE IMPROVEMENT

2.8"

36"

11.1" 13.8" 11.1"

30.4"2.8"

C23B (CA)

1
8

"

3.
5"

3.
2"

3.
3"

1.5" RADIUS, 0.6" BORDER, 0.4" INDENT, BLACK ON ORANGE; 

[CURVE] C; 

[IMPROVEMENT] C; 

36" x 18" END ROAD WORK 1-4" x 6" (S)

OPEN TRENCH SIGNING AND MARKING

LOCATION WHEN WORK IS

IN PROGRESS OR AS 

TRAFFIC CONES

50’ C-C

TRAVELED

WAY

6’

Min

2" OR

GREATER

TRENCH

OPEN

OPEN

TRENCH

C31A

C27 *

24" x 24" 

PORTABLE

 SIGN

WITH 13" REFLECTIVE

AFFIX TRAFFIC CONES

IN PROGRESS LOCATION

OR AS DIRECTED BY

THE ENGINEER.

Temp FILL MATERIAL

C27 (OPEN TRENCH) AND C31A

(NO SHOULDER) SIGNS

DIRECTED BY ENGINEER

THE OPEN TRENCH AREA, ALTERNATE

* PLACE AT 250’ INTERVALS THROUGH

2’ Min

4:1 ORFLATTER

(S)     STATIONARY MOUNTED SIGNS

CONSTRUCTION AREA SIGNS

(TYPICAL)

500’¨ 1000’¨

500’¨500’¨

A

B

A

A
B

B

SIGN

NO

4

ROAD

AHEAD

END

ROAD

AHEAD

PORTABLE CHANGEABLE MESSAGE SIGN

PCMS   PORTABLE CHANGEABLE MESSAGE SIGN

500’¨

1000’¨

TOTAL

SLEEVE FOR NIGHT TIME USE,

NIGHT TIME, OR NO WORK 

NOTES:

 

1.  EXACT LOCATIONS TO BE DETERMINED BY THE ENGINEER.

 

2.  CALIFORNIA CODES ARE DESIGNATED BY <CA>,

    OTHERWISE FEDERAL CODES ARE SHOWN.

C23B (CA)

C23B (CA)

C23B (CA) SIGN DETAIL
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control to back edge of dike. Where paved shoulder is constructed
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See New Standard Plan NSP A77C5 for additional vegetation

control details.
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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.

See New Standard Plan NSP A77C5 for additional vegetation control details.
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Line post, blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1, and A77C2.

 

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

otherwise noted.

 

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

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

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

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

blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

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

 

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

recommended to shield embankment slopes and a crashworthy end treatment

is required for only one direction of traffic.
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Additional HMA Dike, Type C

25’-0" Min, See Note 12

 

Additional HMA Dike, Type C

25’-0" Min, See Note 12

HMA Dike, Type C

See Note 12

HMA Dike, Type F

See Note 12

HMA Dike, Type F

See Note 12
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See Note 12

Caltrans approved Flared Terminal System End Treatment

See Note 8

Caltrans approved In-line Terminal System End Treatment

See Notes 7 and 8

10:1 or

flatter slope

6:1 taper

6:1 taper

10:1 or flatter slope

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

accommodate a flared end treatment.

 

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

Project Plans.

 

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

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

spacing) may be advisable.

 

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

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

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

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

 

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

Standard Plan A77I2.

 

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

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

IN-LINE END TREATMENT AT EACH END OF RAILING)

See Note 5

(EMBANKMENT GUARD RAILING INSTALLATION WITH

FLARED END TREATMENT AT EACH END OF RAILING)

See Note 5
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HMA Dike, Type C

See Note 9

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7
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See Note 9

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

HMA Dike, Type C

See Note 9

Caltrans approved Flared Terminal System End Treatment

See Note 7
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See Note 9
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See Note 7

HMA Dike, Type F

See Note 9

Additional HMA Dike, Type C

25’-0" Min, See Note 9
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6:1 taper6:1 taper

6:1 taper
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Line post,  blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

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

noted.

 

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

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

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

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

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

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

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

embankment slopes and a crashworthy end treatment is required for both

directions of traffic.

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

accommodate a flared end treatment.

 

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

Project Plans.

 

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

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

spacing) may be advisable.

 

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

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

AND A BURIED END ANCHOR TREATMENT AT THE ENDS OF RAILING)

See Notes 5 and 10

(EMBANKMENT GUARD RAILING INSTALLATION WITH A

BURIED END ANCHOR TREATMENT AT EACH END OF RAILING)

See Notes 5 and 10
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HMA Dike, Type C

See Note 10

Caltrans approved Terminal System End Treatment (Type SRT shown)

See Note 6

HMA Dike, Type F,

see Note 10
Additional HMA Dike, Type C

25’-0" Min, See Note 10

6:1 taper

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

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

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

noted.

 

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

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

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

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

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

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

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

embankment slopes and a crashworthy end treatment is required for both

directions of traffic.

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

 

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

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

spacing) may be advisable.

 

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

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

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

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

 

For details of the buried post end anchor used with Type 11F and 11G Layouts,

see Standard Plan A77I2.

 

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

Standard Plan RSP A77C4 for dike positioning details.

 

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

1’-0", see Revised Standard Plan RSP A77E1.
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may be used for 6" x 8" x 6’-0" wood post with 6" x 8" x 1’-2"

wood blocks where applicable and when specified.
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Layout Types 11D through 11L, shown on the A77E Series of Revised Standard Plans,

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

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

 

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

Plans.

 

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

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

spacing) may be advisable.

 

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

Standard Plan RSP A77C4 for dike positioning details. RSP A77E4 DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN A77E4
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REVISED STANDARD PLAN RSP A77E5

12-10-07

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

Project Plans.

 

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

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

spacing) may be advisable.

 

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

Standard Plan RSP A77C4 for dike positioning details.

 

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

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

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

length equal to multiples of 12’-6".

 

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

Plan A77I2.

 

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

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

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

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

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

noted.

 

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

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

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

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

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

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

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

embamkment slopes and a crashworthy end treatment is required for both

directions of traffic.

 

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

accommodate a flared end treatment.

 

HMA Dike

HMA Dike, Type C

See Note 9

HMA Dike, Type C

See Note 9

HMA Dike

HMA Dike, Type C

See Note 9

Additional HMA Dike, Type C

Additional HMA Dike, Type C

6:1 taper

6:1 taper

6:1 taper

10:1 or flatter slope

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

Caltrans approved Flared Terminal System End Treatment

See Note 7

25’-0" Parabola

See Note 12

Additional HMA Dike, Type C

25’-0" Min, See Note 9
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(EMBANKMENT GUARD RAILING INSTALLATION WITH A BURIED END ANCHOR TREATMENT

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

See Note 5

(EMBANKMENT GUARD RAILING INSTALLATION WITH A BURIED END ANCHOR TREATMENT

AND A FLARED END TREATMENT AT THE ENDS OF RAILING)

See Note 5
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REVISED STANDARD PLAN RSP A77E6

12-10-07

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

Project Plans.

 

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

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

spacing) may be advisable.

 

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

Standard Plan RSP A77C4 for dike positioning details.

 

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

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

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

length equal to multiples of 12’-6".

 

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

Standard Plan A77I2.

 

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

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

10:1 or flatter slope

6:1 taper

6:1 taper

HMA Dike

HMA Dike, Type C

See Note 9

Caltrans approved In-line Terminal System End Treatment

See Notes 6 and 7

HMA Dike, Type C

See Note 9

Caltrans approved Flared Terminal System End Treatment

See Note 7

HMA Dike, Type F

See Note 9

Additional HMA Dike, Type C

25’-0" Min, See Note 9

 

Additional HMA Dike, Type C

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

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

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

noted.

 

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

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

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

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

wood blocks where applicable and when specified.

 

Direction of adjacent traffic indicated by       .

 

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

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

embamkment slopes and a crashworthy end treatment is required for both

directions of traffic.

 

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

accommodate a flared end treatment.
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STRENGTHENED RAILING SECTIONS

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A BURIED END ANCHOR TREATMENT AT EACH END OF RAILING)

See Notes 10 and 11

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A FLARED END TREATMENT AND A BURIED END ANCHOR TREATMENT AT THE ENDS OF RAILING)

See Notes 10 and 11
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Buried Post End Anchor, see Note 8
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see Note 6

Hinge

point

L Y

W

X

= Maximum offset

Y

W

X

L

= Distance along base line

= Offset from base line

= Length of flare

PARABOLIC FLARE OFFSETS

WX

L

=Y

2

2

offset line of edge of traveled way)

Base Line (Edge of paved shoulder or

Begin flare �L

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

W/16

W/16
W/4

W
/4 W

TYPICAL PARABOLIC LAYOUT

� L

Base Line

NOTES:
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fixed object. (See Note A and Note 13)

8" x 8" x 1’-2" wood block (See Note 13)
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Use strengthened railing sections with Layout Types 16F or 16G where minimum clearance between the

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

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

Plans A77A1, A77A2, A77B1, A77C1 and A77C2.

 

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

otherwise noted.

 

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

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

notched wood blocks or notched recycled plastic blocks may be used 

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

where applicable and when specified.

 

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

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

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

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

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

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

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

 

Direction of adjacent traffic indicated by       .
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DATED MAY 1, 2006 - PAGE 63 OF THE STANDARD PLANS BOOK DATED MAY 2006.

REVISED STANDARD PLAN RSP A77G5

12-10-07

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

 

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

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

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

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

 

For details of the Buried Post End Anchor details, 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 16D through 16L, shown on the A77G Series of Revised Standard

Plans, are typically used on highways where guard railing is recommended

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

required for both directions of traffic.

 

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

Plan RSP A77C4 for dike positioning details.

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

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

 

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".

Additional

HMA Dike,

Type C

 

25’-0"  Min,

See Note 11
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CONNECTIONS TO

BRIDGE RAILINGS

WITHOUT SIDEWALKS
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Bridge Railing

MBGR

ELEVATION

CONNECTION DETAIL BB CONNECTION DETAIL AA

PLAN

GUARD RAILING CONNECTION TO BRIDGE RAILING WITHOUT SIDEWALK
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Face

See Notes 5See Notes 6

End Cap (Type A)

4:1,  See Note 7.
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DATED MAY 1, 2006 - PAGE 72 OF THE STANDARD PLANS BOOK DATED MAY 2006.

See Revised Standard Plan RSP A77J2 for additional connection

details to bridges without sidewalks.

 

Additional details of posts, blocks and hardware are

shown on Standard Plan A77B1, A77C1 and A77C2.

 

Direction of adjacent traffic indicated by       .

 

For additional details of Transition Railing (Type WB),

see Standard Plan A77J4. Transition Railing (Type WB)

transitions the 12 gage w-beam standard railing section

of guard railing to a heavier gage nested thrie beam

railing section which is connected to the concrete bridge railing.

 

For typical  use of Connection Detail AA, see Layout

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

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

Type 12E on Revised Standard Plan RSP A77F3.

 

For typical use of Connection Detail BB, see Layout

Type 12D (structure departure railing connection) on

Standard Plan A77F2 and Layout Type 12DD on

Standard Plan A77F5.

 

Where the height of the bridge railing exceeds the height

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

Detail AA, taper the top of the end of the bridge railing at 4:1 to

match the top elevation of the thrie beam rail.

 

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

 

See Standard Plan A77J4 for additional details regarding

depth dimension for straight metal box spacer.
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CONNECTION DETAIL CC CONNECTION DETAIL AA

PLAN

GUARD RAILING CONNECTION TO BRIDGE RAILING WITHOUT SIDEWALK

See Notes 5See Notes 6
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DATED MAY 1, 2006 - PAGE 73 OF THE STANDARD PLANS BOOK DATED MAY 2006.

REVISED STANDARD PLAN RSP A77J2

12-10-07

4:1, see Note 7

See Revised Standard Plan RSP A77J1 for additional connection

details to bridges without sidewalks.

 

Additional details of posts, blocks and hardware are

shown on Standard Plan A77B1, A77C1 and A77C2.

 

Direction of adjacent traffic indicated by       .

 

For additional details of Transition Railing (Type WB),

see Standard Plan A77J4. Transition Railing (Type WB)

transitions the 12 gage w-beam standard railing section

of guard railing to a heavier gage nested thrie beam

railing section which is connected to the concrete bridge

railing.

 

For typical use of Connection Detail AA, see Layout

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

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

Layout Type 12E on Revised Standard Plan RSP A77F3.

 

For typical use of Connection Detail CC, see Layout

Types 12AA and 12BB on Standard Plan A77F4 and

Layout Type 12CC on Standard Plan A77F5.

 

Where the height of the bridge railing exceeds the

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

Connection Detail AA and connection Detail CC,

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

to match the top elevation of the thrie beam railing.

 

For details of End Cap (Type TC),

see Standard Plans A77J4.

 

See Standard Plans A77J4 for additional details

regarding depth dimension for straight metal box spacer.
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See Note 6
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TRANSITION RAILING

(TYPE WB)

NO SCALE

�" x 4"

wedge/expansion

anchors with nuts

and washers.

�" Max

exposed thread.

Plate ‘A’  front and

back of bolted

connection, total 4

See Detail D
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25’-0"

10" x 10" x 8’-0" Wood post

with 8" x 8" x 1’-10"

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

with 6" x 8" x 1’-2" wood block.

10" x 10" x 6’-0" Wood post

with 8" x 8" x 1’-2" wood block.

�" ` Button head bolt

with hex nut, typical

(see Note 1)
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Nested thrie beam elements

(one 12 gage element nested

over one 10 gage element).

 

One 10 gage "W" beam to

thrie beam element.

 

One 12 gage thrie beam

element.

 

One 10 gage "W" beam

rail   element (7’-3�"

length)

 

10 gage = 0.135" thick

 

12 gage = 0.108" thick

SECTION A-A

12 Gage thrie

beam element

10 Gage thrie

beam element

12 Gage thrie

beam element

Concrete barrier

or railing

Hex nuts

Plate ‘A’ Plate ‘A’

�" ` Button head

Splice bolt with washer 

and nut on threaded

end (See Note 3)

End cap (Type TC)

SECTION B-B

12 Gage thrie

beam element

10 Gage thrie

beam element
12 Gage thrie

beam element

Concrete barrier

or railing

Plate ‘A’

Metal Box Spacer

�" ` Button head

Splice bolt with washer 

and nut on threaded

end (See Note 3)

End cap (Type TC)

A B D

Pay Limits for Transition Railing (Type WB)

C

B

B

PLAN

TRANSITION RAILING (TYPE WB)

(Blockout Attachment)

1" Galv HS bolts, total 4

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

5" x 5"

Chamfer

9"

Vertical face

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

A B D

Pay Limits for Transition Railing (Type WB)

C

A

A

PLAN

TRANSITION RAILING (TYPE WB)

(No Blockout Attachment)

1" Galv HS bolts, total 4

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

5" x 5"

Chamfer

9"

5
�"
 T

y
p

S
e
e
 N

o
te

 7

Vertical

face

1
’
-
5
�
"
 
T

y
p

S
e
e
 
N

o
t
e
 
8

DETAIL D

Chamfer

�" x 3"

Slots for splice

bolts in end cap

Begin Concrete

Bridge Railing or Wall

2"

3’-�"

 
End cap (Type TC)

2’-6" length

9"

  

1’-1�"

 

4�" 4�"

3’-1�"

Typ

 

� Anchor

bolts slot

7
�
"

 

2
�
"

 

7
�
"

7
�
"

2
5
�
"

1
8
�
"

 
�" `

Holes

1�" R

1�" x 2�" Slots in end cap

and thrie beam elements for

1" bolts and Plate ‘A’ Connection

� Splice

bolt slot

Post

No.T2

Post

No.T1

� Wood post

8�"

To accompany plans dated

REVISED STANDARD PLAN RSP A77J4
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NOTES:

Plate ‘A’

Hex nuts

1.

 

 

 

2.

 

 

 

 

 

3.

 

 

 

 

 

 

 

 

 

 

4.

 

5.

 

 

 

6.

 

 

 

 

 

7.

 

 

 

 

 

 

 

 

 

 

8.

 

 

 

 

 

 

 

 

 

9.

 

 

 

End Cap (Type TC)

sandwiched between

12 gage and 10 gage

thrie beam elements.

(See Note 9)

End Cap (Type TC)

sandwiched between

12 gage and 10 gage

thrie beam elements.

(See Note 9)

5-14-09

Use  5/8 " ` Button head bolts and hex

nuts for connections to posts. No washer

on rail face for bolted connections to post.

 

The nested rail elements, end cap, and

‘W’ beam to thrie beam element may be

spliced together prior to bolting the elements

to the wood post and concrete barrier or

railing.

 

Exterior splice bolt holes for rail element splices

at Post No.T4 and the connection to the

concrete barrier or railing shall be the

standard  29/32 " x 1 1/8 " slot size. Interior

splice bolt holes at these locations may be

increased up to 1 1/4 " `. Only the top 2

and the bottom 2 splice bolts with washers

and nuts are required for rail splices at Post

No.T4 and the connection to the concrete

barrier or railing.

 

Direction of adjacent traffic indicated by       .

 

The top elevation of Post Nos.T2 through T7

shall not project more than 1" above the

top elevation of the rail element.

 

Typically, the railing connected to Transition

Railing (Type WB) will be either standard railing

section of metal beam guard railing or an

approved Caltrans end treatment attached to

Post No.T1.

 

The depth of the metal box spacer varies from

the 5 1/8 " to 1 1/2 " and is dependent on the

width of the concrete railing or wall. The

combined dimension for the depth of the metal

box spacer plus the width of railing or wall is

typically 17 1/8 ". Where the space between the

backside of the concrete railing or wall and

the rear thrie beam element is less than 1 1/2 ",

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

as spacers.

 

Where the width of the concrete railing or wall

is greater than 17 1/8 ", wood blocks are to be

used to fill the space created between the

backside of Posts No.4 through No.7 and

the rear thrie beam element. These wood blocks

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

dimension between the front thrie beam element

and the rear thrie beam element is to match the

width of the concrete railing or wall.

 

End cap may be installed over 12 gage and 10 gage

thrie beam elements where transition railing is

installed on the departure end of bridge railing.

see Detail B

1
’
-
0
"

T
y

p

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

AND STANDARD PLAN A77J4 DATED MAY 1, 2006 -

PAGE 75 OF THE STANDARD PLANS BOOK DATED MAY 2006.
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REGISTERED CIVIL ENGINEER

The State of California or its officers or

agents shall not be responsible for the accuracy

sheet.

or completeness of electronic copies of this plan

direction of traffic

A

A

Ground line or shoulder

ELEVATION

DOUBLE THRIE BEAM BARRIER

See Note 1

direction of traffic

B

Ground line or shoulder

ELEVATION

SINGLE THRIE BEAM BARRIER

See Note 1

PLAN

PLAN

L

Post

CL

Post

C L

Post

C

L

Post

C L

Post

C L

Post

C

POST INSTALLATION

TYPICAL STEEL LINE

a)

 

 

 

 

 

b)

 

 

c)

 

 

 

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

THRIE BEAM BARRIER

STANDARD BARRIER RAILING

SECTION (STEEL POST

WITH NOTCHED WOOD BLOCK

NO SCALE

� �" x 2�" bolt slot

pattern in rail element

� �" x 2�" bolt slot

pattern in rail element

� �" x 2�" bolt slot

pattern in rail element

� �" x 2�" bolt slot

pattern in rail element

6’-3"

6’-3" 6’-3"

6’-3" 6’-3"

6’-3"

 

6’-3"

 

6’-3"

 

6’-3"

 

6’-3"

Rail splice

Rail splice

Rail splice

Rail splice

Rail splice Rail splice

Rail splice

Rail element

Rail element

Rail splice

Lap rail elements in

surfacing under rail element

� �" x 2�" bolt slot

pattern in rail element

Rail element

� �" x 2�" bolt slot

pattern in rail element

Rail elements spliced at 12’-6" intervals

 

Rail elements spliced at 12’-6" intervals

Rail element length = 13’-6"

surfacing under rail element

Rail element length = 13’-6"

 

Rail elements spliced at 12’-6" intervals

 

Lap rail elements in

(Steel post with notched wood or notched plastic blocks)

B

Randell D. Hiatt

C50200

6-30-09

CIVIL

 
 

 

  

Rail element length = 13’-6�"

 

Connect the overlapped ends of the thrie beam rail elements with

�" ` x 1�" button head oval shoulder bolts inserted into the

�" x 1�" slots and bolted together with �" ` x 1�" recessed

hex nuts. Recess of hex nut points toward rail element. A total of 12

bolts and nuts 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. Where

a return cap is to be attached to the ends of rail elements, a total of 8

of the above described splice bolts and nuts are to be used.

(Steel post with notched wood or notched plastic blocks)

Rail splice

Rail splice

OR NOTCHED RECYCLED

PLASTIC BLOCK)

2
0

0
6

 R
E

V
I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 A

7
8

B

NOTES:

1.

 

 

2.

 

 

3.

 

 

4.

 

 

5.

 

 

6.

 

7.

 

 

 

8.

  

  

 

 

9.

10.

SECTION B-B

Top of

rail

Top of post

and block

Cut steel

washer

6
�
"

7
�
"

2
’
-
8
"

6
’
-
8
"

(W6 x 8.5 or

W6 x 9) x 6’-8"

Steel post

1
"

6" x 8" x 1’-10"

notched wood 

block, or notched

recycled plastic 

block, See Notes

2 and 11.

�" ` Button head bolts

with hex nuts or �" `

rods, threaded both ends

with hex nuts. See Note 7.

SECTION A-A

Top of

rail

Top of post

and block

Cut steel

washer

POST INSTALLATION

TYPICAL STEEL LINE

7
�
"

2
’
-
8
"

6
’
-
8

"

6
�
"

�" ` Button head bolts

with hex nuts or �" `

rods, threaded both ends

with hex nuts. See Note 7.

1
"

(W6 x 8.5 or

W6 x 9) x 6’-8"

Steel post

ELEVATION

RAIL ELEMENT SPLICE DETAIL

4�"

1�"

1’-1/2"

4�"2" 2"

button head bolt

to connect rail

to post and block

� Rail splice and

slots for �" `

�" x 2�"

Slots

�" x 1�"

Slots

REVISED STANDARD PLAN RSP A78B

DATED MAY 1, 2006 - PAGE 84 OF THE STANDARD PLANS BOOK DATED MAY 2006.

To accompany plans dated6" x 8" x 1’-10" Notched

wood block or notched

recycled plastic block,  

see Notes 2 and 11.

5-14-08

For details of the cross section of the thrie beam rail element and details for

wood post with wood block installations, see Standard Plan A78A.

 

For details of standard hardware, posts and blocks used to construct thrie beam

barrier, see Revised Standard Plan RSP A78C1 and Standard Plan A78C2.

 

Thrie beam barrier post spacing to be 6’-3" center to center, except as

otherwise noted.

 

Top of barrier rail to be 2’-8" above ground line or shoulder surfacing under

the rail element.

 

For barrier end treatments and barrier connections, see Standard Plans A78E1,

A78E2 and A78E3, Revised Standard Plans RSPs A78F1 and A78F2, Standard Plan A78G

and Revised Standard Plan RSP A78H.

 

For connection to Concrete Barrier, see Revised Standard Plan RSP A78I.

 

Attach rail element to block and steel post with 2 bolts or rods on approaching

traffic side of block and post web. No washer on rail face for rod or bolted

connections to line post.

 

For details of thrie beam barrier on bridges, see Standard Plan A78D2. For

details of thrie beam barrier at fixed objects, see Standard Plan A78D1.

 

Direction of traffic indicated by       .

 

Notched face of block faces steel post.

June 6, 2008

RSP A78B DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN A78B

02 Tri 299

5-9-11
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agents shall not be responsible for the accuracy

sheet.

or completeness of electronic copies of this plan

4�"

7
�
"

7
�
"

8�"

3"

3" 2"

L THREAD LENGTH

L

one or both sides

�"

�"

�
"

�"

4�" 4�"

RETURN CAP

END CAP

(TYPE TA)

(TYPE TC)

Slots, total 4

7
�
"

0.108" Nominal

3" 4�" 4�" STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

THRIE BEAM BARRIER

STANDARD HARDWARE DETAILS

NO SCALE

CIVIL

2
’
-
0
"

2�"

2’-6"

3
�
"

2’-6"

�" ` holes, total 3

2
�
"

�" ` x �" deep recess

�" ` RECESS NUT

1�"

�" ` BUTTON HEAD BOLT

1�"

or 1�"

�
"

1�"

2"

9�"

18"

4" Min thread length

4" Min thread length

4�"

�" x 3"

1
’
-
8
"

0.108" Nominal thickness.

Same shape as rail element

section on Standard Plan A78A.

Randell D. Hiatt

C50200

6-30-09

CIVIL

2�"

[
(
+

)
 
�
"
,
 
(
-
)
 
�
"
]

full thread length

full thread length

�" x 1�"

Slotted holes

1�" x 2�"

Slots, total 4
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To accompany plans dated

4-21-08

DATED MAY 1, 2006 - PAGE 85 OF THE STANDARD PLANS BOOK DATED MAY 2006.

REVISED STANDARD PLAN RSP A78C1

June 6, 2008
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PLAN

A

A

NOTES:

SECTION A-A

C50200

6-30-07

CIVIL

NO SCALE

 

 

 

 

2.

 

 

 

 

 

 

  

 
 

Randell D. Hiatt

Direction of adjacent traffic indicated by       .

Block

Post

Rail element

Post

 
 

 
 

Landscape FabricLandscape Fabric

3.

NEW STANDARD PLAN NSP A78C3

6"6"6"6"

3
"

1
2

"
1

2
"

6
"

6
"

Edge of vegetation control

Edge of vegetation control

SINGLE THRIE BEAM BARRIER

Grout Grout

1.

 

 

 

 

 

 

(See Note 2)

3" 12"

24" Typ

(See Note 1)
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18"

Grout Grout

Ground line

or surfacing

Ground line

or surfacing
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TYPICAL VEGETATION CONTROL

STANDARD BARRIER RAILING SECTION
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.

.

.
.

.

.

.

.

.

.

24"

2
4

"

6’-3"

Typ

6’-3"

Typ

PLANS BOOK DATED MAY 2006.

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

Where the distance between back of post and hinge point is

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

the back edge of the post.

R=3" Typ

7-17-06

Where dike is constructed under barrier, construct vegetation

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

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

the edge of paved shoulder.

6"

Typ

8
"

T
y

p

October 20, 2006

NSP A78C3 DATED OCTOBER 20, 2006 SUPPLEMENTS THE STANDARD

To accompany plans dated
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CIVIL

To accompany plans dated
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N
D

A
R

D
 P

L
A

N
 N

S
P

 D
7

3
A

NEW STANDARD PLAN NSP D73A

Perimeter reinforcement serves as a rigid frame to position and attach the required 

This dimension will vary with different grates, curbs types, box width and wall thickness.

weldable bars.

structural reinforcement and may be tack welded at outer corners when using ASTM A706 

10.

11.

12.

13.

14.

G4 inlet details are the same as the G2 with the addition of a curb and sloped grate that 

15.

16.

Refer to Standard Plan D73, Table A for concrete quantities.

8.

9.

17.

18.

Non-shrink grout can be used for upper most joint to facilitate final top grade adjustment.

Provide pre-cast inlets with separate top sections for final grade adjustment under

Place "A" Bars at an angle so hooked ends will maintain 2" clear coverage.

Extend sand bedding under all structure backfill.

2" unless inlet is expanded in the Span "A" direction, then clearance is 2" plus the diameter 

of the lower "A" bar.

"A" Bars

Varies

Span

38"-60"

61"-72"

73"-90"

0.525

0.621

0.744

0.811

"A" Bars
Required steel area

per foot (in˜/ft)

TOP REINFORCEMENT CHART

Under 38" with

Type 24 Grate

Under 38" with

Type 18 Grate
0.525

16 Bar

Diameters

See

Note 14

#5 @ 7" C-C

2-#5 Min

#5 @ 7" C-C

3-#5 Min

#5 @ 6" C-C

#5 @ 5" C-C

#6 @ 6" C-C

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

NO SCALE

DRAINAGE INLETS
(PRECAST)

A

A

B B

T T

T
T

T
T

TT

1
2

"

35�" to 38"

1
2

"

T T

T T35�" to 38"

TT

TT

2"

1
2

"

2"

2"

H
8

"

1" Chamfer

SECTION A-A

8
"

H

2"

2"

1
2
"

2"

#4 @ 6"

2"

1
2

"

2"

2"

2"

1
2

"

2"

1" Chamfer

4
�
"

#4

Varies

2’-3" Max

3"

#4 @ 6"

#4 @ 6"

Varies

V
a
r
i
e
s

V
a
r
i
e
s

(Top Rebar Not Shown)

#4 @ 6"

#4

#4 Hoop

Type A

2�"

Min

Grate

Type 24

6
�
"

Varies

13" Min

"A" Bars,

see Chart

2"

#4 Hoop

Type A

#4 Hoop

Type A

#4 Hoop

Type B

#4 Hoop

Type A

#4 Hoop

Type B

#4 Hoop

Type B

For details not shown,

see Standard Plan D77A

2"

2"

2"

1" Chamfer

1
2

"

#4 Hoop

Type A

Grate Type 24

Varies

#4 Hoop

Type B

#4 Hoop

Type A

2"

C C

Grate

Type 18 

3
5

�
"
 
t
o

 
3

8
"

#4 @ 6"

SECTION B-B

SECTION C-C

SECTION E-E

SECTION D-D

SECTION G-G
SECTION F-F

D

D

E E

G

G

FF

(with G2 Top)

(with G4 Top)

(with G2 Top)

(with G4 Top)

9"

3"

Grate

Type 24

see Note 7

Match Curb

Type &

Gutter Slope,

see Note 8

see Note 10

See Note 10

see Note 10

see Note 10
#4 Hoop

Type A

see Note 13

see Note 10

TYPICAL SECTION

TYPICAL SECTION

(HOOP TYPE B)

(HOOP TYPE A)
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3

35�" to 38" Min

Span "B" Varies

90" Max or 

Outside Dia

of Pipe + 3" Min

Span "B" Varies

90" Max or 

Outside Dia

of Pipe + 3" Min

Span "A" Varies

90" Max or Outside Dia of Pipe + 3" Min

S
p

a
n

 
"
A

"
 
V

a
r
i
e
s

9
0
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M

a
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r
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u
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s
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d
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D
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i
p
e
 
+

 
3
"
 
M

i
n

�

�

�

�

1�" Min

Typ

EXPANDED TYPE G2 OR G4

STANDARD TYPE G2 OR G4

3" Min Sand 

Bedding, Typ,

see Note 18

Butyl Rubber

Joint Sealant,

Typ

Lower "A" Bar,

see Chart

#4 - Perimeter

Reinforcement,

see Note 11

Upper "A" Bar,

see Chart

Structure

Backfill,

Typ

Keyed Joint,

see Note 10

Wall Reinforcing,

see Note 3

1�" x 3�"

Keys, Typ

#4 - Perimeter

Reinforcement,

see Note 11

Match Curb Type

& Gutter Slope,

see Note 8

Varies,

See Note 123" Min Sand 

Bedding, Typ,

see Note 18

Perimeter

Reinforcement,

see Note 11

Lower "A" Bar,

see Chart

Upper "A" Bar,

see Chart

Lower "A" Bars,

see Chart

Upper

"A" Bars,

see Chart

Lower

"A" Bars,

see Chart

Keyed Joint,

see Note 10

1�" x 3�"

Keys, Typ

Structure

Backfill,

Typ

Perimeter

Reinforcement,

see Note 11

"A" Bars,

See Chart

Varies,

See Note 12

#4 - Perimeter

Reinforcement,

see Note 11

Butyl Rubber

Joint Sealant,

Typ

Wall Reinforcing,

see Note 3

1�" Min

Typ

#4 - Perimeter

Reinforcement,

see Note 11

"A" Bars,

see Chart
Butyl Rubber

Joint Sealant

or Non-shrink 

Grout,

see Note 16

3-16-09

NSP D73A DATED JUNE 5, 2009 SUPPLEMENTS

THE STANDARD PLANS BOOK DATED MAY 2006.

9-30-09

C34547

Glenn DeCou

June 5, 2009

Standard Specifcation Section 51-1.02. Provide keyed joints between the top and wall and 

Slope inlet floors 4:1 towards the outlet pipe. Pre-cast inlets may have monolithic sloped

floors, flat floors, or no floors in which case a sloped floor must be cast in the field.

Inlet floors do not require reinforcing.

multiple wall sections. Joint design may vary but must be 1" to 3" in depth.

Pipe(s) can be placed in any wall.

Set inlet so that grate bars are parallel to direction of principal surface flow.

"H" is the difference in elevation between the 

grade line undepressed.

outlet pipe flow line and the normal gutter

For "T" wall thickness: T=6" when "H" is 8’ or less.

T=8" when "H" is over 8’.

Wall reinforcing not required when "H" is 8’ or 

less and the unsupported width or length is 

limits with #4 bars @ 1’-6" ¨ centers placed

height adjustment rings 6" to 24" high must have a minimum of two #4 horizontal bars.

with lowest rung 1’-0" above the floor and highest rung not more than 6" below bottom of

lid.  The distance between steps must not exceed 1’-0" and be uniform throughout the length

See Standard Plan D74C for step details.

Seal pre-cast inlets connection openings between wall and pipe with non-shrink grout or

resilient connectors as specified in the Special Provisions.

Steps - None required where "H" is less than 2’-6". Where "H" is 2’-6" or more, install steps 

2" clear to the inside of inlet unless otherwise shown. Short independent wall sections or 

of the wall. Place steps in the wall without an opening. Steps inserts may be substituted

for the bar steps. Step inserts must comply with State Industrial Safety Requirements.

1.

2.

3. 

5.

6.

7.

4.

NOTES:

Type G4 inlet can use Grate Type 18 or 24. Type G2 inlet uses Grate Type 24. See Revised

Standard Plan RSP D77A and Standard Plan D77B for grate and frame details and weights of

miscellaneous Iron and Steel.

matches the adjacent curb and gutter depression. See Standard Plans D78A & D78B for gutter 

and inlet depresssion details. See Revised Standard Plan RSP A87A & Standard Plan A87B for

Curb and Dike Details.

6’-0" or less. Reinforce wall exceeding these 

02 Tri 2995-9-11 19.2/19.6 41 75
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.

.

.

.
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.

CURB

TYPE

NORMAL

CURB

HEIGHT BATTER

CURB

TABLE B

.

SECTION B-B PLAN

TYPE GO

T T

4:1

H

B

Batter

Scoring line

when used

T
T

B

 

Dike or curb

Grate

Type 24

Anchors

T

4’-9"

T

T T

Scoring line

when used

TYPE GDO

�
LongV

a
r

TRASH RACK

AA

anchors may be substituted for the right angle hooks 

on the anchors shown on this plan.

Walls exceeding these limits shall be reinforced with

Provisions.

7.

3. 

8. Curb section shall match adjacent curb.

1.

5.

6.

9.

10.

2. 

12. 

13. Full penetration butt welds may be substituted for

14.

15. 

with curb

with curb

(Face angle)

(For use with pump installation)

Cast-in-place or precast alternative is optional with

PLAN

 Pipe(s) can be placed in any wall.

 Galvanizing - See Standard Specifications or Special

GO  

GDO 

TYPE H=3’-0"

ADDITIONAL ADDITIONAL

because of pipe openings, different floor

alternatives or different curb type.

CONCRETE QUANTITIES

Var gutter

flowline depression

Face angle (See Anchor Detail B on Std Plan D74C)

DIMENSION DIMENSION

TABLE A

4.

D74C for alternative reinforced bottom.

See Standard Plan D77A and D77B for grate and

Steel.

2"

3"

1.24

1.62

3.39

4.36 0.446

the unsupported width or length is 7’-0" or less.

as required

PCCPCC

1’-2"

for pipe openings, and curb type giving highest

slope toward the outlet pipe as shown. 

round protection bar horizontally across the length of the

16.

DRAINAGE INLETS

Glenn DeCou

C34547

9-30-07

2’-8"

8
"

2
’
-
1
1
�
"

4" R 2
’
-
1
1
�
"

Ñ2�" x 2�"x �"

�" Min ` @ 2"

4
"

6"

8"

6"

6"

1�"

4"

Table based on 8" floor slab, no deduction

 Steps - None required where "H" is less than 2’-6"

lowest rung 1’-0" above the floor and highest rung

not more than 6" below top of inlet. The 

distance between steps shall not exceed 1’-0" and

frame details and weights of miscellaneous iron and

0.322

0.346

"b"
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H

T 4’-9" T

Batter

For curb batter and

SECTION A-A

Face angle

Trash rack to

be used at pump

installations only

on Std Plan D74C)

Var gutter flowline depression

6"

1
’
-
4
"

8
"

"a"

T
o
t
a
l
-
1
6

�

Bar

GRATE FRAME FOR TYPE GDO INLET

3
’
-
5
�
"

3"

3
"

4’-3�"

�" �"

@
 2

"

3�" x �"

Ñ3�" x 3" x �"

1�"

*
 
�
"
 
`
 
H

o
l
e
s
 

only with trash rack

* �" ` Holes required

1:1

1:1

1�" x 3�" Keys

"b""a"

0.245

 "H" is the difference in elevation between the outlet

pipe flow line and the normal gutter grade line undepressed.

For "T" wall thickness, see Table A below.

Wall reinforcing not required when "H" is 8’-0" or less and

#4 @ 18"¨ centers placed 1�" clear to inside of box

unless otherwise shown.

Inlet bottom reinforcing not required. See Standard Plan

Where "H" is 2’-6" or more, install steps with

shall be uniform throughout the length of the wall. 

Place steps in the wall without an opening. Step 

inserts may be substituted for the bar steps. Step

Inserts shall comply with State Industrial Safety

requirements. See Standard Plan D74C for step details.

opening and bend back 4" into the inlet wall on each side.

 Basin floors shall have wood trowel finish and shall

11. 

the fillet welds on all anchors.

 Standard square, hexagon, round or equivalent headed

contractor. See Standard Specifications.

Ñ4" x 3" x �"

Ñ3�" x 3" x �" x 3’-4�"

Ñ4" x 3" x �"

CIVIL

5
�
"

5
�
"

 NOTES:

See Standard Plan D78A for gutter depression details.

(See Anchor Detail B

adjustments are to be made to these quantities

quantity of concrete. No deductions or 

0.1’ Max in shoulder location

Type A Dike

A1-6

A1-8

2
0

0
6

 R
E

V
I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 D

7
4

B

 PER FOOT  PER FOOT

(CY) (CY) (CY) (CY)

B1-6

T+7�"

T+7"

T+5"

T+6"

T+6�"

T+6"

T+4"

T+5"

REVISED STANDARD PLAN RSP D74B

H=3’-0" TO 8’-0" (T=6") H=8’-1" TO 20’-0" (T=8")

H=8’-1"

For curb batter and curb height, see Table B

curb height, see Table B

When shown on the project plans, place a �" plain

Cast-in-place inlets to be formed around all pipes/stubs

intersecing the inlet and concrete poured in one continuous

operation. Precast inlets shall have mortared pipe connections

conforming to details for Type GCP inlets on Standard

Plan D75B. See Standard Specifications for mortar composition.

4-16-07

June 15, 2007 

RSP D74B DATED JUNE 15, 2007 SUPERSEDES STANDARD PLAN D74B

DATED MAY 1, 2006 - PAGE 150 OF THE STANDARD PLANS BOOK DATED MAY 2006.

To accompany plans dated

02 Tri 299

5-9-11

19.2/19.6 42 75
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X

X X

(See table below)

X X

X

Grate bars

XTYPE

INLET TYPE

X

GRATE BAR SPACING TABLE

(See General Notes, No 8)

1
"

1
"

1"

�
"

�
"

�"

�"

GRATE DETAILS

3
’
-
4
"

 

3
’
-
4
"

 

3�" x �"

Bar

3�" x �"

Bar

TYPE 18-9 TYPE 24-9

SECTION A-A

DETAIL C

CAST END BLOCK
NOTES:

END OF BAR

ALTERNATIVE SPACER

BAR SPACER

1�" Clear spacing.

Use within the

roadbed on highways

where bicycles and

pedestrians are

excluded.

2" Clear spacing.

Use in locations off

the roadbed on all

types of highways.

1�" Clear spacing.

Use within the

roadbed on highways

where bicycles and

pedestrians are

excluded.

RECTANGULAR GRATE DETAILS

A A

1’-11�"

or 1’-5�"

3
’
-
4
"

 

3
�
"

 

X

 

3
�
"

�" Fillet

See Detail C

�

Typ

3�" x �"

Bars

1’-11�"

or 1’-5�"

3�" x �"

Bars

1’-11�"

or 1’-5�"

3
’
-
4
"

 

3
�
"

1" Hole

1
�
"

1
�"

Spacing same as for

welded or bolted grate

Both ends held

together by solid

casting

�" or �" Holes

W

 

W

 

3
�
"

 
3

�
"

 
2

"  
2

�
"

 

�" or �"

1�"

1�"

No.

OF

BARS

CLEAR BAR

SPACING

9

9

12

1�"

2"

1�"

1�"

1�"

1�"

COVER TYPE

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

REDWOOD

PLATE

PLATE

174

170

170

170

170

112

112

42

177

177

INLET TYPE GRATE TYPE
No. OF

GRATES

WEIGHT

LB

WEIGHT

LB

2

 

1

 

1

 

1

1

 

1

2

2

2

 

2

 

 

634

 

326

 

326

 

263

326

 

249

498

498

652

 

652

 

22

ALTERNATIVE CAST NODULAR IRON

GRATE OR CAST STEEL GRATE

ALTERNATIVE

WELDED GRATE

ALTERNATIVE CAST

NODULAR IRON OR CAST

STEEL END BLOCK GRATE

Grate type numbers refer to approximate

width of grate in inches and number of

bars, respectively.

 

Contractor has the option of using cast

nodular iron, cast steel, welded, bolted,

or cast end block grate.

 

See Special Provisions for requirements

pertaining to galvanizing or asphalt dipping

of grates and frames.

 

Rounded top of bars optional on all grates.

 

Pipe inlets with a grate shall be placed

so that bars parallel direction of principle

surface flow.

 

Full penetration butt welds may be

substituted for the fillet welds on all

anchors.

 

Standard square, hexagon, round or

equivalent headed anchors may be

substituted for the right angle hooks

on the anchors shown on this plan.

 

Grate and frame weights are based on

welded grates (weights of face angles,

steps, protection bars, etc. are not

included).

1.

 

 

 

2.

 

 

 

3.

 

 

 

4.

 

5.

 

 

 

6.

 

 

 

7.

 

 

 

 

8.

 

 

 

1’-5�"

 

1’-11�"

 

TYPE 24-12

18-9

24-9

24-12

24-12

 

24-12

 

24-12

 

24-9

24-12

 

18-9

18-9

18-9

24-12

 

24-12

 

 

W = 1�" or 2"

OS

OL-7

OL-10

OL-14

OL-21

OCP

OCPI

OCPI

OMP

OMPI

BASIS FOR MISC IRON & STEEL FINAL PAY WEIGHTS FOR DRAINAGE INLETS

GDO

 

GOL-7

 

GOL-10

 

GO,G1,G2,G3,G4 (TYPE 24)

 

 

G4 (TYPE 18),G5,G6

GT1

GT2

GT3

 

GT4

 

TRASH RACK

CIVIL

3
’
-
4
"

 

X

1’-11�"

 

3�" x �"

Bar

To accompany plans dated

2
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P
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7
7

A

DATED MAY 1, 2006 - PAGE 155 OF THE STANDARD PLANS BOOK DATED MAY 2006.

REVISED STANDARD PLAN RSP D77A

12-14-07

X

Spacer
Cut washers

Spot weld or peen

X See table

BOLTED END BLOCK

BOLTING DETAIL

ALTERNATIVE BOLTED GRATE

1’-11�"

or 1’-5�"

3�" x �"

Bars

3�" x �"

Bars
�" ` bolts for �" holes

or �" ` bolts for �" holes

RECTANGULAR FRAME DETAILS

(For all rectangular grates)

(Thru frame)

(Thru frame and grate)

2"

�"

LONGITUDINAL SECTION

CROSS SECTION

3’-4"

 

3’-5�"

 

6
"  

�"

4"

�

3
�
"

�
"

Ñ4" x 3" x �"

�"

3
"

TYPICAL FRAME

3
’
-
5
�
"

 

Type 24

grate = 2’-0",

Type 18

grate = 1’-6"

�

3�" x �" x 3’-4�" Bar

Type 24 grate =

2’-1"

Type 18 grate =

1’-7"

Ñ4" x 3" x �"

�"

3’-5�"

 

�"

�

3
�
"

�
"

Ñ4" x 3" x �"

3
"

TYPICAL FRAME

3
’
-
5
�
"

 

�
3�" x �" x 3’-4�" Bar

Ñ4" x 3" x �"

ALTERNATIVE ANCHOR FOR RECTANGULAR FRAME

1"

Anchor

1
6

"

6"

�

Anchor

6"

B B

#4 Min 2"      Anchors

C

C

#4 Min anchors

#4 Min 2"      Anchors

SECTION B-B

SECTION C-C

3�" x �" x 3’-4�" Bar

(For details not shown, See Rectangular Frame Details)

January 18, 2008
C37332

6-30-08

Raymond Don Tsztoo

RSP D77A DATED JANUARY 18, 2008 SUPERSEDES STANDARD PLAN D77A

02 Tri 299

5-9-11

19.2/19.6 43 75
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ANGLE

Spot welds

strength of strap.

substituted for spot welds or rivets.

1.  

hardware shall be galvanized or electroplated

2.   Dimensions and thicknesses shown are minimum.

4.   Fillet welds of equivalent strength may be

is lips up or lips down.

5.   Dimension depends upon whether end condition

SIDE VIEW

Bolts

W

SINGLE BAR AND STRAP DOUBLE BAR AND STRAP

Bolts

W

SIDE VIEW

Spot welds

HUGGER COUPLING BANDS

SIDE VIEW 

ANGLE

in accordance with the Standard Specifications.

�
"

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CORRUGATED METAL PIPE

COUPLING DETAILS No. 4

HUGGER COUPLING BANDS

angle, 2�" long

�" Square hole

 All ferrous metal coupling band connection

2�" X 1�" X �" Hot rolled

3.   Spot welds shall develop minimum required

CIVIL

 NOTES:

3-24-08

To accompany plans dated
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DATED MAY 1, 2006 - PAGE 186 OF THE STANDARD PLANS BOOK DATED MAY 2006.

REVISED STANDARD PLAN RSP D97D

SECTION

10�"

12"

H-12 HUGGER BAND

7�"

SECTION

See Note 5

Joint sealant

when required

SECTION

7�"

SECTION

3"

10�"4"

3"  or 4�"

H-4 HUGGER BAND H-7 HUGGER BAND H-10 HUGGER BAND

June 6, 2008

RSP D97D DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN D97D

Raymond 

Don Tsztoo 

C37332

6-30-08

02 Tri 299

5-9-11
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the connection angles may be oriented

connecting holes are slotted lengthwise

sufficiently to allow adjustment for the

helix angle.

For helically corrugated coupling bands,

Tension strap may be connected to band

with either spot welds or fillet welds

that develop minimum required strength of

strap.

plated in accordance with the Standard

1.

2.

3.

4.

angle leg for rivets and spot welds.

5.

the thickness of the pipe and in no

6.

are minimum.

7. For pipe arches use same width band as for

8. Fillet welds of equivalent strenght may be

substituted for spot welds or rivets.

9.

strength of strap.

10. Pipe with rerolled ends having at least two

bands shown for pipe of the same diameter

corrugations.

11.

12. Two piece bands are required for pipes

TWO PIECE

INTEGRAL

FLANGE

W OR A

UNIVERSAL

ANNULAR

HELICAL

COUPLING

TYPE

PIPE

CORRUGATION

BAR BAR YIELD

THICKNESS

STRAP

(CSP ONLY)

CSPCSP CAP

PIPE

SIZE

DIMENSIONS

CSP CSP CSP CSPCAP CAP CAP

ANGLE

BOLTS RIVETS

ANGLE TO BAND

SPOT WELDS

3" x 1"

14"

THROUGH 36"

Spot welds shall develop minimum required

bands are required for diameters through

Specifications.

THROUGH 72"

THROUGH 36"

12"

THROUGH 36"

12"

14"

HUGGER

THROUGH 72"

7�"5" x 1"

SEE

NOTE}

Dimensions, thicknesses and strengths shown

CAP Dia

NOTES:

13.

12"

PIPE WALL THICKNESS BAND THICKNESS

STRENGTH

BAR AND STRAP

REROLLED END

REROLLED END

REROLLED END

Corrugated Aluminum Pipe.

2�" x 1�" x �"

2�" x 1�" x �"

2�" x 1�" x �"

2�" x 1�" x �"

2�" x 1�" x �"

2�" x 1�" x �" 2�" x 1�" x �"

2�" x 1�" x �"

2�" x 1�" x �"

12"

12"

7�"

7�"

10�"

10�"

10�"

10�"

14"

14"

14"

12"

12"

12"

12"

12"

12"

16�"

14"

1�’ x �"

case lighter than 0.060" for 

die-formed angle connector may be used in lieu 

for standard joints only on pipes through

end with or without an upturned flange may 

be connected with any of the annular coupling

ANGLE TO BAND

2-�"

2-�"

2-�" 2-�"

2-�"

3-�"

3-�"

3-�" 3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

1-�"

1-�"

1-�"

1-�"

1-�"

2-�"

(No.- Dia)

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CORRUGATED METAL PIPE

COUPLING DETAILS No. 5

STANDARD JOINT

¯
 2˜ " x �"

All ferrous metal coupling band connection

hardware shall be galvanized or electro-

parallel to the pipe axis, provided

Band thickness shall not be less than:

¯
 2˜ " x �"

¯
 2˜ " x �"

¯
 2˜ " x �"

¯
 2˜ " x �"

3" x 1"

3" x 1"

6"-10"

12"-18"

12"-24"

42"-60"

78"-84"

42"-72"

78"-84"

48"-90"

96"-120"

42"-108"

42"-72"

78"-84"

48"-90"

96"-120"

42"-108"

12"-54"

60"-66"

36"-48"

78"-84"

48"-90"

96"-120"

48"-66"

72"-90"

48"-90"

48"-120"

48"-84"

90"-120"

7"

7"

7"

7"

4"

4"

4"

11

BOLTS

Dia

0.052"-0.079"

DOUBLE 0.079"

Use 1�" gage line dimension on attached

 annular corrugations at each
¯

 2˜ " x �"

¯
 2˜ " x �"and wall thickness and having 

96" and three piece bands are required 

for diameters 102" through 120".

greater than 42" diameter.

The 2�" x 2" x 0.109" thick galvanized 

of the 2" x 2" x �" angle connector

72" diameter.

Corrugated Steel Pipe.

3-�"  

5-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

5-�"  

5-�"  

5-�"  

5-�"  

5-�"  

5-�"  

5-�"  

3-�"  

3-�"  

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" �" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

45 ksi

45 ksi

45 ksi

45 ksi

45 ksi

45 ksi

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

3-�"  

4-�"  

4-�"  

2�" x 1�" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �" 2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

0.079"

DOUBLE 0.079"

0.109"

0.109"

0.109"

0.109"

0.109"

0.109"

0.109"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.138"

0.138"

0.138"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.052"

0.060"

0.060"

0.060"

0.060"

0.060"

0.060"

0.060"

0.060"

0.060"

0.064"-0.138"

0.168"

0.168"

0.168"

0.168"

0.164"

0.075"-0.164"

0.052"-0.079"

0.052"-0.079"

0.052"-0.138"

0.052"-0.168"

0.052"-0.168"

0.064"-0.168"

0.064"-0.109"

0.079"-0.109"

0.060"-0.135"

0.052"-0.138"

0.052"-0.168"

0.048"-0.060"

0.060"-0.135"

0.075"-0.164"

0.060"-0.135"

0.060"-0.135"

0.064"-0.109"

0.079"-0.109"

0.052"-0.168"

0.064"-0.109"

0.079"-0.109"

0.064"-0.109"

0.064"-0.079"

0.064"-0.138"

0.064"-0.109"

0.060"-0.135"

0.075"-0.164"

0.060"-0.105"

0.105"

0.105"

0.052"-0.109"

round pipe of equal periphery.

In the case of H-12 huggerbands, two piece

2-�" CIVIL

REROLLED END

¯
 2˜ " x �"

�" �" 32 ksi

COUPLING

TYPE

PIPE

CORRUGATION

BAR BAR YIELD

THICKNESS

STRAPPIPE

SIZE

DIMENSIONS

ANGLE

BOLTS RIVETS

ANGLE TO BAND

SPOT WELDS

Dia

PIPE WALL THICKNESS BAND THICKNESS

STRENGTH

ANGLE TO BAND(No.- Dia)

BOLTS

Dia

BAR AND STRAP

W SSRP ASRP SSRP ASRP SSRP ASRP SSRP ASRP SSRP ASRP SSRP

ANNULAR

24"-36" 12" 0.060"-0.105"0.064"-0.109" 0.052" 0.060" 0.079" 3-�" 3-�" 3-�" 3-�" 5-�" 

3-�" 3-�" 3-�" 3-�" 5-�" 

3-�" 3-�" 3-�" 3-�" 5-�" 

3-�" 3-�" 3-�" 3-�" 5-�" 

42"-60"

66"-72"

78"-114"

12"

12"

12"

0.064"-0.109"

0.064"-0.109"

0.079"-0.109"

0.075"-0.105" 0.052"

0.052"

0.079"

0.105" 0.079"

0.079"

0.109"

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 0.109"

0.079"

32 ksi

32 ksi

45 ksi

32 ksi

45 ksi

0.052"

0.079"

0.064"-0.109"

0.109"

10�"

10�"

24"-72"

78"-84"
HUGGER ¯

 2˜ " x �"

* See Note 14.
14.

and �" x 1" ribs at 11�" pitch in both steel and aluminum

and �" x 1" ribs at 8�" pitch in steel only) shall be

To accompany plans dated
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REVISED STANDARD PLAN RSP D97E

DATED MAY 1, 2006 - PAGE 187 OF THE STANDARD PLANS BOOK DATED MAY 2006.

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

All profiles of Spiral Rib Pipe (�" x �" ribs at 7�" pitch

REROLLED END

*

*

SPIRAL RIB PROFILE

ANNULAR AND HELICAL PROFILE

(SSRP ONLY)

manufactured with rerolled ends. Corrugation profile of

the rerolled ends shall be 2æ" x �" annual corrugations

with a minimum of two full corrugations at each end.

4-2-08

a.   3 standard thicknesses lighter than

b.   2 standard thicknesses lighter than

the thickness of the pipe for 

June 6, 2008
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the connection angles may be oriented

connecting holes are slotted lengthwise

sufficiently to allow adjustment for the

helix angle.

For helically corrugated coupling bands,

Tension strap may be connected to band

with either spot welds or fillet welds

that develop minimum required strength of

strap.

plated in accordance with the Standard

1.

2.

3.

4.

angle leg for rivets and spot welds.

5.

the thickness of the pipe and in no

6.

are minimum.

7. For pipe arches use same width band as for

8.

substituted for spot welds or rivets.

9.

strength of strap.

10. Pipe with rerolled ends having at least two

bands shown for pipe of the same diameter

corrugations.

12. Two piece bands are required for pipes

Spot welds shall develop minimum required

bands are required for diameters through

Specifications.

parallel to the pipe axis, provided

the thickness of the pipe for 

11.

Fillet welds of equivalent strength may be

Dimensions, thicknesses and strengths shown

be connected with any of the annular coupling

end with or without an upturned flange may

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CORRUGATED METAL PIPE

COUPLING DETAILS No. 6

POSITIVE JOINT

hardware shall be galvanized or electro-

All ferrous metal coupling band connection

round pipe of equal periphery.

Band thickness shall not be less than:

Use 1�" gage line dimension on attached

annular corrugations at each
¯

 2˜ " x �"

¯
 2˜ " x �"and wall thickness and having 

96" and three piece bands are required

for diameters 102" through 120".

greater than 42" diameter.

In the case of H-12 huggerbands, two piece

CIVIL

 NOTES:
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REVISED STANDARD PLAN RSP D97F

DATED MAY 1, 2006 - PAGE 188 OF THE STANDARD PLANS BOOK DATED MAY 2006.

TWO PIECE

INTEGRAL

FLANGE

W OR A

UNIVERSAL

ANNULAR

HELICAL

COUPLING

TYPE

PIPE

CORRUGATION

BAR YIELD

THICKNESS

STRAP

(CSP ONLY)

CSPCSP CAPSIZE

DIMENSIONS

CSP CSP CSP CSPCAP CAP CAP

ANGLE

BOLTS RIVETS

ANGLE TO BAND

SPOT WELDS

�"

CAP

3" x 1"

PIPE WALL THICKNESS BAND THICKNESS

BAR AND STRAP

STRENGTH

1�" x �"

ANGLE TO BAND
PIPE

3-�"

5-�"

4-�"

2-�"

4-�"

5-�"

�"

�"

5-�"

5-�"¯
 2˜ " x �"

¯
 2˜ " x �"

¯
 2˜ " x �"

¯
 2˜ " x �"

3" x 1"

6"-10" 7"

32 ksi

32 ksi �"

0.060"

0.060"

0.060"

0.060"

0.060"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064" 0.075"

0.105"

0.060"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.060"

0.060"

0.060"

0.060"

0.060"

0.060"

0.075"

0.075"

0.075"

0.105"

0.075"

0.075"

0.060"

0.109"

0.064"-0.079"

0.109"

0.064"-0.079"

0.064"-0.109"

0.064"-0.109"

0.064"-0.138"

0.064"-0.079"

0.109"-0.168"

0.109"-0.168"

0.109"-0.168"

0.109"-0.168"

0.064"-0.079"

0.064"-0.138"

0.064"-0.168"

0.064"-0.138"

0.064"-0.079"

0.060"-0.105"

0.060"-0.135"

0.060"-0.164"

0.060"-0.135"

0.135"-0.164"

0.164"

0.060"-0.105"

0.060"-0.105"

0.135"

0.060"-0.135"

0.135"

0.060"-0.135"

0.060"-0.105"

0.135"-0.164"

0.164"

0.060"-0.105"

0.135"

0.060"-0.135"

0.135"

2-�"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

5-�"

5-�"

5-�"

5-�"

5-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

5-�"

5-�"

5-�"

(No. - Dia)

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

3-�"

5-�"

5-�"

5-�"

5-�"

5-�"

7-�"

7-�"

9-�"

9-�"

3-�"

3-�"

3-�"

3-�"

3-�"

5-�"

5-�"

5-�"

5-�"

5-�"

5-�"

5-�"

5-�"

7-�"

7-�"

7-�"

7-�"

5-�"

5-�"

5-�"

5-�"

5-�"

5-�"

12"-24"

THROUGH 36"

42"-60"

THROUGH 36"

THROUGH 36"

42"-60"

42"-60"

66"-72"

66"-84"

42"-54"

48"-60"

48"-60"

66"-120"

42"-60"

42"-60"

66"-96"

96"-108"

42"-54"

42"-60"

42"-60"

66’-84"

66"-72"

48"-60"

48"-60"

66"-120"

42"-60"

42"-60"

66"-96"

96"-108"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12"

24"

24"

24"

24"

14"

14"

14"

14"

14"

14"

14"

14"

25"

25"

25"

25"

25"

25"

16�"

3-�"

THROUGH 48"

THROUGH 54"

THROUGH 60"

3" x 1"

THROUGH 72"

HUGGER

�"

�"

�"

�"

�"

�"

�"

�"

�"

�"

10�"

10�"

10�"

10�"

10�"

10�"

10�"

10�"

10�"

10�"

�"   

�"   

�"   

�"   

�"   

�"   

�"   

�"   

�"   

�"     

0.109"

0.109"

0.109"

0.109"

0.109"

0.109"

0.109"

DOUBLE 0.109"

DOUBLE 0.109"

0.079"

0.079"

0.079"

0.079"

0.079"0.079"

DOUBLE 0.079"

DOUBLE 0.079"

DOUBLE 0.079"

DOUBLE 0.079"

DOUBLE 0.079"

DOUBLE 0.079"

0.064"

0.064"

0.064"

0.064"

0.168"

0.138"

0.138"

¯
 2˜ " x �"

54"- 66"

66"-72"

48"-84"

48"-90"

96"-102"

90"-120"

0.064"-0.079"

0.064"-0.079"

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

32 ksi

45 ksi

45 ksi

REROLLED

END

REROLLED

END

DOUBLE 0.079"

0.079"

BOLTS

Dia

BAR

Dia

REROLLED END

REROLLED END

¯
 2˜ " x �"

�" �" 32 ksi

COUPLING

TYPE

PIPE

CORRUGATION

BAR BAR YIELD

THICKNESS

STRAPPIPE

SIZE

DIMENSIONS

ANGLE

BOLTS RIVETS

ANGLE TO BAND

SPOT WELDS

Dia

PIPE WALL THICKNESS BAND THICKNESS

STRENGTH

ANGLE TO BAND(No.- Dia)

BOLTS

Dia
W SSRP ASRP SSRP ASRP SSRP ASRP SSRP ASRP SSRP ASRP SSRP

ANNULAR

24"-36" 12" 0.060"-0.105"0.064"-0.109" 0.060" 0.079" 3-�" 3-�" 3-�" 3-�" 5-�" 

3-�" 3-�" 3-�" 3-�" 5-�" 

3-�"

42"-60" 12"

12"

0.075"-0.105" 0.079"

0.079"

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

�" 

0.079"

32 ksi

32 ksi

32 ksi

0.109"

10�"

10�"HUGGER

42"-60"

66"-84"

24"-54"

24"-48"

54"-66"

24"

10�"

0.064"-0.079"

0.109"

0.109"

0.064"-0.079"

0.109"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.064"

0.075"

0.079"

0.079"

Double 0.079" �" �" 

32 ksi

32 ksi

32 ksi

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

2" x 2" x �"

5-�" 7-�"

5-�"

*

*
¯

 2˜ " x �"

13.

with a minimum of two full corrugations at each end.

the rerolled ends shall be 2æ" x �" annual corrugations

manufactured with rerolled ends. Corrugation profile of

and �" x 1" ribs at 8�" pitch in steel only) shall be

and �" x 1" ribs at 11�" pitch in both steel and aluminum

All profiles of Spiral Rib Pipe (�" x �" ribs at 7�" pitch

ANNULAR AND HELICAL PROFILE

SPIRAL RIB PROFILE

(SSRP ONLY)

BAR AND STRAP

4-2-08

a.   3 standard thicknesses lighter than

b.   2 standard thicknesses lighter than

Corrugated Steel Pipe.

case lighter than 0.060" for Corrugated

Aluminum Pipe.

* See Note 13.
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Gasket
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18"

24"

30"

36"

15"

21"

Double Gasket

End

Double Gasket Single Gasket

End

End

End
Gasket

Gasket

Joint

GasketInsertion line

(See Note 3)

 See Note 4

Gasket

Insertion line

(See Note 3)

Sleeve Connector

Sleeve Connector

B

A JOINT OVERLAP DIMENSIONS
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NEW STANDARD PLAN NSP D97I

CORRUGATED POLYVINYL CHLORIDE PIPE

WITH SMOOTH INTERIOR

STANDARD AND POSITIVE JOINTS

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

NOTES:

1. 

 

 

 

 

 

 

 

 

 

2. 

 

 

 

 

 

 

 

 

 

 

 

3. 

 

 

4. 

PLAN VIEW

DETAIL A

DETAIL B

DETAIL C

SPIGOT BELL

BELL AND SPIGOT JOINT

PIPE Dia

(NOMINAL)

5�"

A B

6�"

6�"

8�"

8�"

8�"

8�"

4�"

5�"

5�"

5�"

6�"

7�"

8�"

TABLE A

See Detail C

BELL

SPIGOT

(Single gasket shown)

See Detail B

See Detail A

Joint

For pipe sections installed on straight

alignment, the pipe sections shall be joined 

to achieve maxium joint overlap at all points

on the periphery as indicated in Table A 

where the plans call for positive or 

watertight joints.  Maxium joint overlap is

recommended where the plans call for 

standard joints, but in no case shall the 

joint overlap be less than 3�".

 

For pipe sections installed on curved

alignment, the maxium angle of deflection 

from straight alignment at any joint shall 

not exceed two degrees.  Where the plans 

call for watertightness, field testing for 

compliance is required.  Where plans call for

positive joints, the pipe sections shall be 

joined to achieve Table A Dimensions on one

side of the joint.  Joints classified as standard 

shall have no less than 3�" joint overlap at 

any point on the periphery.

 

Factory applied insertion line limit shall 

be placed on spigot.

 

Liner insert to be used inside of 

existing pipe.

B (See Table A)

A (See Table A)

Liner Insert

Insertion line

(See Note 3)

March 7, 2008

NSP D97I DATED MARCH 7, 2008 SUPPLEMENTS THE STANDARD

02 Tri 299

5-9-11

19.2/19.6 47 75
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To accompany plans dated

See Joint Detail

PIPE WALL DETAIL

See Pipe Wall Detail

Steel Core

Zinc coating

Zinc coating

COMPOSITE STEEL SPIRAL RIB PIPE

Steel Rib �" x �"

@ 7�" C-C
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12"
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JOINT DETAIL
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Sleeve Joint

Expanded rubber filler strip

grooved to fit over ribs

10 mil

Protective 

polymeric coating

10 mil

Polyethylene

tie layer film

65 mil

Polyethylene

liner

0.052" Steel coupling band

�" Expanded

rubber gasket

Polyethylene liner

�" x 6" Bolts through preformed angle

NOTES:

1.

 

2.

  

  

3.

 

 

4.

 

 

5.
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DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

COMPOSITE STEEL SPIRAL RIB PIPE

WITH SMOOTH INTERIOR

STANDARD JOINT

NO SCALE

NEW STANDARD PLAN NSP D97J

4-24-08

Pipe to conform to ASTM A 978.

 

See Standard Plan A62F for 

backfill details.

 

Protective polymer film to conform 

to ASTM A 742 and AASHTO M 246.

 

See Standard Plan D97C for

Universal Coupling details.

 

Strap joint connection shall consist of 2

separate bolted preformed connectors

joined to form one strap when pipe inside

diameter is greater than or equal to 60".

See Steel Rib Detail

STEEL RIB DETAIL

June 6, 2008

NSP D97J DATED JUNE 6, 2008 SUPPLEMENTS THE

STANDARD PLANS BOOK DATED MAY 2006.

Raymond 

Don Tsztoo 

C37332

6-30-08

02 Tri 299

5-9-11
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NOTES:

Direction of Travel

Direction of Travel

Direction of Travel

Direction of Travel

Direction of Travel

Direction of Travel

Temporary railing 

6
’
-
0

"
 M

a
x

400LBS

700LBS

700LBS

ARRAY ‘TU14’

Direction of Travel

Direction of Travel

Temporary railing 
400LBS 700LBS

400LBS

400LBS 700LBS

400LBS 700LBS

400LBS 700LBS

ARRAY ‘TU21’

400LBS 700LBS

ARRAY ‘TU17’

1.

2.

3.

4.

on the traveled way.

the module lid.

2’-0"

2’-0"

2’-0"

2’-0"

5. Refer to Standard Plan A73B for marker details.

(Type K) or fixed object

(Type K) or fixed object

400LBS

400LBS

400LBS

400LBS

400LBS

400LBS

TEMPORARY CRASH CUSHION,

SAND FILLED

(UNIDIRECTIONAL)

200LBS 200LBS

200LBS 200LBS

1400LBS

1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS 1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

Place the top of Type R marker panel 1" below

Temporary crash cushion arrays shall not encroach 

Indicates sand filled module location and

weight of sand in pounds for each module.

diameter of the module.

Module spacing is based on the greater

All sand weights are nominal.

PLAN

ELEVATION

CRASH CUSHION PALLET DETAIL

Modules

Pallet

Roadway surface

Dia
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Dia
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Type R

Marker

Panel

Type R

Marker

Panel

Type R

Marker

Panel

Type R

Marker

Panel

1400LBS

6. Approach speeds indicated conform to NCHRP 350 Report

criteria.

2
’
-
6
"
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i
n

2
’
-
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"
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i
n

2
’
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6
"

 M
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n
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"
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x

3"

Max

3"
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x

3
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M
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x
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�
"

M
a
x

6"

Max

ARRAY ‘TU11’

Randell D. Hiatt

C50200
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DATED MAY 1, 2006 - PAGE 211 OF THE STANDARD PLANS BOOK DATED MAY 2006.

See Note 7

7.

Approach speed 45 mph or more

Approach speed less than 45 mph

Approach speed 45 mph or more

Approach speed less than 45 mph

5-15-08

Use of pallets is optional.

RSP T1A DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN T1A

June 6, 2008

To accompany plans dated

02 Tri 299

5-9-11

19.2/19.6 49 75
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sheet.

or completeness of electronic copies of this plan

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

1.

2.

3.

4.

on the traveled way.

5. Refer to Standard Plan A73B for marker details.

spacing is based on the greater diameter of

the module.

CRASH CUSHION PALLET DETAIL

TEMPORARY CRASH CUSHION,

SAND FILLED

(BIDIRECTIONAL)

Indicates sand filled module location and weight 

of sand in pounds for each module. Module

Temporary crash cushion arrays shall not encroach 

Place the Type P marker panel so that the bottom

of the panel rests upon the pallet.

NOTES:

All sand weights are nominal.

Approach speeds indicated conform to NCHRP 350 Report

criteria.

6.

XXX

PLAN

ELEVATION

Modules
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Roadway surface

Dia
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Dia
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Max 3
"
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�
"

M
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6"

Max

Randell D. Hiatt

C50200

6-30-09

CIVIL

Direction of Travel

400LBS 700LBS

Direction of Travel

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS 1400LBS

1400LBS

2100LBS

2100LBS

2’-0"

6
"

M
a
x

2
’
-
6

"

M
in

Type P

Marker

Panel

ARRAY ‘TB11’

Direction of Travel

Direction of Travel

ARRAY ‘TB14’

400LBS

400LBS

400LBS

700LBS

700LBS

2’-0"

400LBS200LBS 200LBS

1400LBS

1400LBS 1400LBS

1400LBS 2100LBS

2100LBS

6
"

M
a
x

2
’
-
6
"

M
in

Type P

Marker

Panel

Temporary railing (Type K) or temporary end of

concrete barrier or temporary end of thrie beam

barrier or fixed object

Temporary railing (Type K) or temporary end of

concrete barrier or temporary end of thrie beam

barrier or fixed object

REVISED STANDARD PLAN RSP T1B
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DATED MAY 1, 2006 - PAGE 212 OF THE STANDARD PLANS BOOK DATED MAY 2006.

7.

See Note 7

Approach speed less than 45 mph

Approach speed 45 mph or more

Use of pallets is optional.

5-15-08

RSP T1B DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN T1B

June 6, 2008

To accompany plans dated

02 Tri 299
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NO SCALE
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XXX

NOTES:

Refer to Standard Plan A73B for marker details.8.

9.

1.

2.

3.

4.

5.

6.

7.

The temporary crash cushion arrays shown on this plan shall

side of the temporary crash cushion array.

If the fixed object or approach end of the temporary railing

traveled way.

on this plan for outside shoulders.

For shoulder widths less than 8’-0", appropriate approved

crash cushion protection, other than sand filled modules,

the Engineer.

10.

criteria.

Approach speeds indicated conform to NCHRP 350 Report 

TEMPORARY CRASH CUSHION,

SAND FILLED

(SHOULDER INSTALLATIONS)

Indicates sand filled module location and weight of sand

All sand weights are nominal.

be used only in locations where there will be traffic on one

Temporary crash cushion arrays shall not encroach on the

in pounds for each module. Module spacing is based on

the greater diameter of the module.

is less than 15’-0" from the edge of traveled way, a temporary

Arrays for median shoulders shall conform to details shown

panel rests upon the pallet and faces traffic.

Place the Type P marker panel so that the bottom of the

shall be provided at fixed objects and at approach ends of

temporary railing. The specific type of crash cushion shall

be as shown on the project plans or as specified in the

Special Provisions, or if not shown on the project plans or

specified in the Special Provisions, shall be as approved by 

crash cushion is required in a construction or work zone.

PLAN

ELEVATION

CRASH CUSHION PALLET DETAIL

Modules

Pallet

Roadway surface

Dia

Module

Dia

Module

3"

Max

3"

Max 3
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a
x

3
"
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a
x

4
�
"

M
a
x

6"

Max

Randell D. Hiatt

C50200

6-30-09

CIVIL

Direction of travel

Edge of traveled way

Edge of shoulder

Type P

Marker

Panel

Temporary railing (Type K)

400LBS 700LBS

2’-0"

or fixed object

See Note 3

See Note 9

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS 1400LBS

1400LBS

2100LBS

2100LBS
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’
-
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"
 
t
o

 
1

5
’
-
0

"

2
’
-
6
"

M
in

See Note 4

ARRAY ‘TS11’

Direction of travel

Edge of traveled way

Edge of shoulder

Type P

Marker

Panel

Temporary railing (Type K)

400LBS

700LBS

700LBS

2’-0"

or fixed object

See Note 3

400LBS

400LBS

400LBS

ARRAY ‘TS14’

See Note 9

200LBS 200LBS

1400LBS

1400LBS 1400LBS

1400LBS 2100LBS

2100LBS
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-
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"
 
t
o
 
1
5
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-
0
"

2
’
-
6
"

M
in

See Note 4
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 T
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REVISED STANDARD PLAN RSP T2

DATED MAY 1, 2006 - PAGE 213 OF THE STANDARD PLANS BOOK DATED MAY 2006.

11.

See Note 11

Approach speed less than 45 mph

Approach speed 45 mph or more

Use of pallets is optional.

5-15-08

RSP T2 DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN T2

June 6, 2008

To accompany plans dated
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5-9-11
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(See Note 3)
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2.

(non-reflective).

3.

4.

5.

See the Special Provisions.

The sign messages shown for type of project

and fund types are examples only. See the

Special Provisions for the applicable type of

project and fund type messages to be used.

NOTES:

Except as otherwise shown, the legend of

sign shall be black on a white background

The border of the signs and details "B-1"

and "B-2" shall be blue (non-reflective).

The diamond in details "C-1" and "C-2" shall

be blue for the background of message,

" SLOW FOR THE CONE ZONE", and white background

for the orange cones. The color and type of

font for the "SLOW FOR THE CONE ZONE" message

shall be: "SLOW" white D; "FOR THE" white D; "CONE"

orange Arial font; "ZONE" white Arial font.

Year of completion of project construction

shown on the overlay is an example only.
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Note 1

REVISED STANDARD PLAN RSP T7
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T

T

YEAR OF COMPLETION: 2008

N
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11�"

1’-1�"

9-7-06

See

Detail D-1

See

Detail D-2

Use when the Project involves Federal Highway

Trust Fund.

6.

(See Note 6)

(See Note 6)

RSP T7 DATED NOVEMBER 17, 2006 SUPERSEDES STANDARD PLAN T7

DATED MAY 1, 2006 - PAGE 217 OF THE STANDARD PLANS BOOK DATED MAY 2006.

To accompany plans dated

DIST

November 17, 2006
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agents shall not be responsible for the accuracy
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or completeness of electronic copies of this plan
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STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

TEMPORARY WATER POLLUTION

CONTROL DETAILS

(TEMPORARY FIBER ROLL)

    

    

PLAN

Fiber Roll

Slope

Excavated

material

Fiber Roll

F
u
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r
o
w

SECTION

Slope

ELEVATIONSECTION

PERSPECTIVE

    

Grading conform

Fiber Roll

Notch

Stake

Rope

Fiber Roll

Stake

Rope

Stake

 

Grading Conform

5’-0"  Above 

Toe of Slope

Fiber Roll

Grading Conform

PERSPECTIVE

TEMPORARY FIBER ROLL (TYPE 1) TEMPORARY FIBER ROLL (TYPE 2)

TEMPORARY FIBER ROLL

(TYPE 1)

TEMPORARY FIBER ROLL

(TYPE 2)

Stake

 

5’-0"  Above 

Toe of Slope

Stagger Joints
Stagger Joints

Excavated

Material

Grading Conform

or Toe of Slope
or Toe of Slope

or Top of Slope
or Top of Slope

1.

 

 

Temporary fiber roll spacing varies

depending upon slope inclination.

Slope Inclination
Slope Inclination

Fiber Rolls Spaced 

Equally Along Slope 

(See Notes)

Fiber Rolls Spaced 

Equally Along Slope 

(See Notes)

Fiber Rolls Spaced 

Equally Along Slope 

(See Notes)

Fiber Rolls Spaced 

Equally Along Slope 

(See Notes)

2.

 

 

Installations shown in the perspectives 

are for slope inclination of 10:1 and 

steeper.
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To accompany plans dated

REVISED STANDARD PLAN RSP T56

April 3, 2009
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RSP T56 DATED APRIL 3, 2009 SUPERSEDES  STANDARD PLAN T56

DATED MAY 1, 2006 - PAGE 232 OF THE STANDARD PLANS BOOK DATED MAY 2006.
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INLET PROTECTION (TYPE 1)
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To accompany plans dated

7-11-08

Erosion Control Blanket

or Geosynthetic Fabric

Linear Sediment Barrier

(Temporary Silt Fence Shown)

Erosion Control Blanket

or Geosynthetic Fabric

Linear Sediment Barrier

(Temporary Silt Fence Shown)

Linear Sediment Barrier

(Temporary Silt Fence Shown)

Erosion Control Blanket

or Geosynthetic Fabric

(Secure with staples)

Erosion Control Blanket

or Geosynthetic Fabric

(Secure with staples)

See Standard Plan T51 for Temporary Silt Fence.

 

Dimensions may vary to fit field conditions.

16 gauge

Steel wire

Linear Sediment Barrier

(Temporary Silt Fence Shown)

August 15, 2008

11-04-08

08-11-08

NSP T61 DATED AUGUST 15, 2008 SUPPLEMENTS

THE STANDARD PLANS BOOK DATED MAY 2006.
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Temporary silt fence and temporary

straw bale barrier shown for reference

purposes only.
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To accompany plans dated
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Temporary linear sediment barrier

(temporary silt fence shown)

Temporary linear

sediment barrier

(temporary silt

fence shown)

Temporary linear sediment barrier

(temporary straw bale barrier shown)
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STRUCTURE DESIGN
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LIVE LOADING:  

STRUCTURES DESIGN GENERAL PLAN SHEET (ENGLISH) (REV.07-24-06)

58386

02 Tri 299

3

2E2001 1

Jay Reid

03-242

GENERAL PLAN NO. 1

5-25-10

05E0007 RETAINING WALL @ PM 19.4

Joseph E Downing

10-4-10

LOAD FACTOR

DESIGN

Joey Aquino

10-7-10

Art V Herrera Joey Aquino

Xiahong Li Xiahong LiArt V Herrera

Art V HerreraJoey Aquino Joey Aquino

3-2-11

Sta 10+00

Elev 1200.70

Elev 1205.14

Elev 1199.14

Elev 1194.10

Sta 12+44.20

Sta 11+18.20

Sta 10+68.20

Sta 10+31.20

TOP OF CUT

FG

10+00 11+00 12+00

TOP OF WALL

BC 9+90.55

R=415’-0"

EC 10+31.03

EC 60+92.84

61+00 62+00 63+00

BC 12+50.94

10+00

"LOL1" Line

N 44^54’30" E

11+00 12+00

"LOL1" Line

"A1" Line

R = 415.00’

À  = 70^15’15"

T = 291.96’

L = 508.86’’

"A1" Line

R = 500.00’

À  = 50^44’86"

T = 237.09’

L = 442.78’’

ELEVATION

PLAN

1" = 10’

R = 522.90’

À = 10^57’26"

T = 19.48’

L = 38.95’

SHOTCRETE

Indicates Soil Nail

 

NOTES:

CIP CONCRETE FACING WITH

ARCHITECTURAL TREATMENT

BOTTOM OF WALL

CONCRETE BARRIER 

TYPE 60D (MOD)

BEGIN

WALL

END

WALL

CONCRETE BARRIER 

TYPE 60D (MOD)

"LOL1" LINE

FACE OF WALL

"LOL1" LINE

TO WILLOW CREEK

TO WEAVERVILLE

BC 63+12.75

R=522.90’

R = 392.08’

À = 2^27’47"

T = 8.45’

L = 16.90’

R=392.08’

R=500.00’

Approx OG

12-31-12

DATUM Elev 1170.00

FG SEE "ROAD PLANS"

Jose M Aquino III

Elev 1194.00

Elev 1189.00

Elev 1199.97

Sta 11+02.08

Elev 1201.75

Sta 10+85.09

1" = 10’

EC 12+89.89

3-10-11

BEGIN WALL "LOL1" Sta 10+00

22’-10�" Lt "A1" Sta 60+60.00

N 44^54’30" E"A1" LINE

269’-0" MEASURED FROM "LOL1" LINE

Sta 12+69.00

22’-10�" Lt "A1" Sta 63+30.02

END WALL "LOL1" Sta 12+69.00

12+69.00

3-15-11

CONCRETE BARRIER 

TYPE 60 (MOD), 

SEE "ROAD PLANS"

Elev 1187.86
Elev 1183.61

204-12-11   

19.4

MBGR, SEE

"ROAD PLANS"

4-18-11

4-12-11

4-20-11

19.2/19.6 56 75

5-9-11

    

                         QUANTITIES

 STRUCTURE EXCAVATION (SOIL NAIL WALL)              242  CY

 STRUCTURE BACKFILL (SOIL NAIL WALL)                 20  CY

 SOIL NAIL ASSEMBLY                               2,898  LF

 STRUCTURAL CONCRETE (SOIL NAIL WALL)                86  CY

 ARCHITECTURAL TREATMENT                          2,274  SQFT

 (SIMULATED STONE)

 BAR REINFORCING STEEL (RETAINING WALL)          16,105  LB

 SHOTCRETE                                           49  CY

 CONCRETE BARRIER (TYPE 60D) (MODIFIED)             220  LF
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SOIL NAIL:
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Roadway Excavation

See "ROAD PLANS"
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ROADWAY STRUCTURE 

SECTION, SEE "ROAD PLANS"

GP

RETAINING WALL @ PM 19.4

A10A

A10B

A10C

A10D

A76A

B3-8

B3-9

B11-47

ACRONYMS AND ABBREVIATIONS (SHEET 1 OF 2)

ACRONYMS AND ABBREVIATIONS (SHEET 2 OF 2)

SYMBOLS (SHEET 1 OF 2)

SYMBOLS (SHEET 2 OF 2)

CONCRETE BARRIER TYPE 60

RETAINING WALL DETAILS NO. 1

RETAINING WALL DETAILS NO. 2

CABLE RAILING

y

ASTM Designation:  ASTM A706

Punching Shear = 36.0 kips

f  = 60 ksiy

REINFORCED CONCRETE:

c’

No Scale

A
PPR

O
X

 O
G

CONCRETE STRENGTH & LIMITS

 

 

 

 

Shotcrete

Design Pullout Resistance Q  = 1660 lb/ftd

Joey Aquino

(For Determination of Lateral Earth Pressures)

 40^                    

 

120 pcf             

 

 50 psf                   

 

         

 

FG

y

y

GROUT:

c

STRUCTURE STEEL (BEARING PLATES):

ASTM Designation: A709 / A709M

yf  = 36 ksi 

f  = 4.0 ksi

f  = 4.0 ksi

f  = 60 ksi (BAR REINFORCEMENT)

Bridge Design Specification LFD Version April 2000

(1996 AASHTO with Interims and Revisions by CALTRANS)

 

GEOTECHNICAL ENGINEERING CIRCULAR NO. 7, Soil Nail Walls 

(FHWA0-IF-03-017) March 2003

Joey Aquino

Joey Aquino

Art V Herrera

Art V Herrera

f  = 65 ksi (WELDED WIRE MESH)

f’  = 3250 psi at 28 Days

12-31-12

Jose M Aquino III

C

f  = 60 ksi

1’-1�"

3-10-11 3-16-11                          20

GENERAL PLAN NO. 1

GENERAL PLAN NO. 2

INDEX TO PLANS

STRUCTURE PLAN NO. 1

STRUCTURE PLAN NO. 2

FOUNDATION PLAN

WALL DETAILS NO. 1

WALL DETAILS NO. 2

WALL DETAILS NO. 3

WALL DETAILS NO. 4

WALL DETAILS NO. 5

TEST NAIL DETAILS

MISCELLANEOUS DETAILS NO. 1

MISCELLANEOUS DETAILS NO. 2

BARRIER DETAILS

LOG OF TEST BORINGS 1 OF 5

LOG OF TEST BORINGS 2 OF 5

LOG OF TEST BORINGS 3 OF 5

LOG OF TEST BORINGS 4 OF 5

LOG OF TEST BORINGS 5 OF 5

 1
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RSP

FG

Structural Concrete,

Soil Nail Wall

4-20-11

4-12-11
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ELEVATION

1"= 5’

 

NOTES:

7-23-10

RETAINING WALL @ PM 19.4

4

Art V Herrera

10-4-10 10-7-10

Indicates Soil Nail Locations 

10-13-10

Art V Herrera

Joey Aquino

Joey Aquino

Joey Aquino

Proof Test Soil Nail Locations to

be field selected by the Engineer

STATION ZONE

1

2

11-10-10

WALL ZONES

11-15-10 3-2-11

12-31-12

Jose M Aquino III

Sta 10+00

Elev 1200.70

Elev 1205.14

Elev 1199.14

Sta 11+18.20

Sta 10+68.20

Sta 10+31.20

Elev 1187.86

FG

10+00
11+00

DATUM Elev 1170

BEGIN

WALL

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

STRUCTURE PLAN NO. 1

MATCH LINE

BARRIER 

NOT SHOWN

ZONE 2ZONE 1

2’-6" TOP OF CUT/

Approx OG

BOTTOM OF WALL
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Indicates 3" ` Drainage Weep Hole

see "WALL DETAILS NO. 4" sheet

TOP OF WALL
Elev 1194.00

Sta 10+85.09

Elev 1201.75

Elev 1199.97

Sta 11+02.08

3-10-11

1 42 2 3 3 4 4 4 4 5 5 5 5 5 5 4 4 4 4 3 3 3 3 3 3 3

1
’
-
0

"
 
*

1
’
-
0

"
 
*

*

COLUMN NO.

Qty OF SOIL NAILS 

PER COLUMN

AT THESE LOCATIONS ONLY

52 SPACES @ 5’-0"

269’-0" TOTAL LENGTH OF WALL MEASURED ALONG "LOL1" LINE

3-15-11

3

10+00 to 10+50

10+50 to 11+50

11+50 to 12+69

20

19.4

4-12-11
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NOTES:

RETAINING WALL @ PM 19.4

Art V Herrera

Indicates Soil Nail Locations 

Art V Herrera

Joey Aquino

Joey Aquino

Joey Aquino

Proof Test Soil Nail Locations to

be field selected by the Engineer

12-31-12

Jose M Aquino III

STRUCTURE PLAN NO. 2

5

Elev 1194.10

Sta 12+44.20

12+00

TOP OF WALL CIP CONCRETE FACING WITH

ARCHITECTURAL TREATMENT

BOTTOM OF WALL

FG

END

WALL

ELEVATION

1"= 5’

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53

Elev 1183.61

MATCH LINE

BARRIER 

NOT SHOWN

TOP OF CUT/ 
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Indicates 3" ` Drainage Weep Hole

see "WALL DETAILS NO. 4" sheet

DATUM Elev 1170

Elev 1189.00

54

3-10-11

3 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 Qty OF SOIL NAILS 

PER COLUMN

COLUMN NO.

52 SPACES @ 5’-0"

2’-6"

4’-0"

269-0" TOTAL LENGTH OF WALL MEASURED ALONG "LOL1" LINE

Sta 12+69.00

3-15-11

ZONE 2

12+69

ZONE 3
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4-12-11
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1200

1190
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1200
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N44^54’30"E

"A1" Line Route 299

B

C

R=415.00

R=500.00

To W
illow Creek

To W
eaverville

N 2,175,075.17

E 6,185,694.46

ETW

ETW

AC

1"=20’

NAVD88

NAD83 (1991.35)

Dist. Traverse Sheet

District

J.Martinez  08/2010

D.Ivy       08/2010

L.Lew       08/2010

3

2E2001

SURVEY CONTROL

18.85 Ft Lt "A1" Line, Rte 299

67.42 Ft Lt "A1" Line, Rte 299

Sta 58+63.73

N 2,175,004.12

E 6,185,573.85

Elev= 1195.91

SUHV1934 (Not Shown On Plan)

Sta 66+37.66

N 2,175,497.93

E 6,186,198.56

Elev= 1176.40

Fnd: Rebar w/ Aluminum Cap

SUHV1947 (Not Shown On Plan)

Fnd: Rebar w/ Aluminum Cap

08/02/10

A

Proposed Ret Wall

N44^54’30"E

"LOL1" Line

No. R

CURVE DATA

T L

A

B 415.00 70°15’15" 291.96 508.86

C 500.00 50°44’20" 237.09 442.78

393.10 2°27’47" 8.45 16.90

10/12/10

Jose M Aquino III

RETAINING WALL @ PM 19.4

58386

Joey Aquino

Jay Reid

05E0007
Joey Aquino

Joey Aquino

Art V Herrera

Art V Herrera

03-242

3-2-11

12-31-12

6

Sta 10+00.00 BEGIN WALL 

"LOL1" LINE 22’-10�" Lt 

Sta 60+60.00 "A1" LINE
R=392.08

B
C

 9
+

9
0
.5

5

E
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 1
0

+
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1
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3

1198

1199

11 12

B
C

 6
3

+
1

2
.7

5

E
C

 1
2
+

8
9
.8

9

R=522.90’

3-10-11

Sta 12+69.00 END WALL 

"LOL1" LINE 22’-10�" Lt 

Sta 63+30.02 "A1" LINE

3-15-11 20

19.4

4-12-11
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WALL DETAILS NO. 1

05E0007

3
’
-
0
"

T
y
p

CIP CONCRETE WITH 

ARCHITECTURAL TREATMENT

SHOTCRETE

#8 @ 12

#6 @ 12

WALL LOL = "LOL1" LINE

15^ Typ

15^ Typ

15^ Typ

2
’
-
0
"

TYPICAL SECTION 

�" = 1’-0"

1
6

’
-
0

"
 A

N
D

 V
A

R
I
E

S

     

"A1" LINE

Clr

2"

Clr

7-23-10

RETAINING WALL @ PM 19.4

SEE "DETAIL A"

Typ

8-17-10

2
’
-
0
"

&
 V

A
R

I
E

S

� S
OIL NAIL

LEVEL

� SOIL NAIL

LEVEL

LEVEL

� S
OIL NAIL

Art V Herrera

9-29-10

FG

TOP OF CUT

10-4-10

*

10-7-10

2"

#8
1’-0"2’-6" Max

ARCHITECTURAL 

TREATMENT 

SHOTCRETE

�" = 1’-0"

TYPICAL END WALL DETAIL

PLAN

Art V Herrera

Joey Aquino

Joey Aquino

Joey Aquino

WELDED WIRE MESH

4 X 4 - W 4.0 X 4.0

WELDED WIRE 

MESH

11-10-10 11-15-10 3-2-11

12-31-12

Jose M Aquino III

Approx OG

#4     @ 24

BOTH WAYS, Typ *

7

10"

22’-10�"

V
A

R
I
E

S

6"

5�"

7�"

3-10-11

& VARIES

& VARIES

CIP CONCRETE WITH 

ARCHITECTURAL TREATMENT

3-15-11

#4     Tot 2 

@ 12 Vert, Typ

5%

20

19.4

4-12-11

02 Tri 299

5-9-11

756219.2/19.6

RSP
A76A

Var 8.6% TO -7.6% 

CONCRETE BARRIER

TYPE 60D (Mod)

1" Max

1" Max

GEOCOMPOSITE DRAIN, SEE

"WALL DETAILS NO. 5"

SHEET

NOTES:

FOR "DETAIL A" SEE "WALL DETAILS NO. 2" SHEET.

 

FOR WALL OUTLET DETAILS NOT SHOWN, SEE Std PLAN B3-9.

 

ALL REINFORCING TO BE EPOXY COATED (EXCEPT "WELDED WIRE FABRIC").

 

VERTICAL AND HORIZONTAL CONSTRUCTION JOINTS IN THE SHOTCRETE 

LAYER SHALL BE LOCATED A MINIMUM OF 1’-6" FROM ADJACENT SOIL NAILS.

 

VERTICAL AND HORIZONTAL CONSTRUCTION JOINTS IN CAST IN PLACE 

CONCRETE SHALL BE COATED A MINIMUM OF 1’-6" FROM ADJACENT 

CONSTRUCTION JOINT IN THE SHOTCRETE LAYER.

 

ADJUST TO CLEAR SOIL NAIL ASSEMBLIES AND GEOCOMPOSITE DRAINS BY 12".
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completeness of electronic copies of this plan sheet.
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REVISION DATES

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

DESIGN BRANCH

DATE

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 10/25/05)

3

58386

2E2001

03-242

Jay Reid

WALL DETAILS NO. 2

BEARING ´

LAP SPLICE

DIMENSIONS SAME FOR ALL OTHER 

SPLICES NOT AT A CONSTRUCTION 

JOINT

*

*

M
in

2"

SOIL NAIL

#8 

#6 

DETAIL A

SECTION H-H

L
A

P
 S

P
L

I
C

E

L
E

N
G

T
H

SHOTCRETE � SOIL NAIL

SECONDINITIAL

05E0007 RETAINING WALL @ PM 19.4

8-17-10

H

H

9-28-10

#5 X 3’-0" Tot 4 BEARING 

BARS @ EACH SOIL NAIL

BEARING

PLATE

9-30-10 10-4-10

Joey Aquino

8"

10-7-10

8
"

1
’
-
4
"
,
 
M

i
n

2"

SHOTCRETE CIP

10-13-10

Joey Aquino

Joey Aquino

Art V Herrera

Art V Herrera

WELDED WIRE MESH

WELDED

WIRE

MESH

11-10-10

ARCHITECTURAL TREATMENT 

NOT SHOWN

3-2-11

12-31-12

Jose M Aquino III

83-10-11

5�"

#8 @ 12

CONSTRUCTION

JOINT OR LIFT

#5 X 5’-0" WALER BARS 

Tot 4 @ EACH SOIL NAIL

WALER BARS

BEARING

BARS

20

19.4

4-12-11

5-9-11

02 Tri 299 756319.2/19.6

NO SCALE

NO SCALE

NO SCALE

NOTES:

FOR LOCATION OF "DETAIL A",

SEE "WALL DETAILS NO. 1" SHEET.

 

FOR ANCHORAGE DETAILS AND SOIL NAIL DETAILS,

SEE "WALL DETAILS NO. 3" SHEET.
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3

58386

2E2001

03-242

Jay Reid

WALL DETAILS NO. 3

e

 A

 A

PLAN SECTION A-A

T
y
p

Typ

�" Min Typ

Typ

BEARING PLATE DETAILS

1"

SOIL NAIL ASSEMBLY DETAILS

15^

Typ

1’-0", Typ

6"

BEARING PLATE WITH CONCRETE

ANCHORS, SEE "BEARING 

PLATE DETAILS"

 

CONCRETE ANCHOR, 

Tot 4

SHOTCRETE

SECONDINITIAL

LEVEL

GROUT

EXCAVATION FACE

� PLATE

� PLATE

WEDGE WASHER

� SOIL NAIL ASSEMBLY

NUT

05E0007 RETAINING WALL @ PM 19.4

8-16-10 9-28-10

Art V Herrera

10-4-10

1
�
"
 
T

y
p

10-7-10

2" 2"

CIP

  E
MBEDMENT LENGTH, L

  =
 18’-0

" Typ

10-13-10

Art V Herrera

Joey Aquino

Joey Aquino

Joey Aquino

3-2-11

12-31-12

Jose M Aquino III

93-10-11

SOIL NAIL (EPOXY COATED)

´ 1x12x12

�" ` X 5�" ANCHOR

HOLE FOR

SOIL NAIL

1�" ` 

Max

20

19.4

4-12-11

5-9-11

02 Tri 299 756419.2/19.6

NO SCALE

NO SCALE

CENTRALIZERS @ 3’-0" OC,

Typ (1’-6" Min FROM TOP

AND 1’-0" Max FROM BOTTOM

OF DRILLED HOLE)

CAP END

3"

Clr

2
"
 M

in

D
R

IL
L

E
D

H
O

L
E

#8 SOIL NAIL W/ 

THREADED END

NOTES: 

 

SHOTCRETE AND WALL FACING REINFORCEMENT NOT SHOWN.

 

THE CENTRALIZER SHOULD BE MADE FROM A PLASTIC MATERIAL 

TO BE ATTACHED TO THE NAIL IN A WAY THAT WILL NOT IMPEDE

THE FREE FLOW OF GROUT, AND BE SIZED TO POSITION THE NAIL

TENDON WITHIN Approx 1" OF THE CENTER OF THE DRILLED HOLE.

 

FOR REINFORCING DETAILS, SEE "WALL DETAILS NO. 1" SHEET.

1.

 

2.

 

 

 

 

3.
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DATE
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3

58386

2E2001

03-242

Jay Reid

WALL DETAILS NO. 4

Typ

SOIL NAIL

1’-0"

� SOIL NAIL

SOIL NAIL WALL PART ELEVATION-TYPICAL

� SOIL NAIL

TOP OF WALL

� GEOCOMPOSITE DRAIN

BOTTOM OF WALL

05E0007

SOIL NAIL SPACING

� SOIL NAIL SPACING � SOIL NAIL SPACING

7-22-10

RETAINING WALL @ PM 19.4

1
’
-
0
"

9-28-10

3
’
-
0
"

T
y

p

10-4-10

Joey Aquino

FG

10-7-10

3" ` DRAIN PLACED AT 

LOCATION OF GEOCOMPOSITE

DRAIN, Typ

10-14-10 10-19-10

Joey Aquino

Joey Aquino

Art V Herrera

Art V Herrera

3-2-11

12-31-12

Jose M Aquino III

10

BARRIER NOT SHOWN

3-10-11 20

19.4

4-12-11

5-9-11

02 Tri 299 756519.2/19.6

NO SCALE

LEGEND:

NOTE:

FOR WALL DRAIN DETAILS, SEE "WALL DETAILS NO. 5" SHEET.
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3

58386

2E2001

03-242

Jay Reid

WALL DETAILS NO. 5

05E0007 RETAINING WALL @ PM 19.4

Art V Herrera

3"` PERFORATED 

PVC PIPE

CAP END

12"

Typ

10-19-10  

Art V Herrera

Joey Aquino

Joey Aquino

Joey Aquino

3-2-11

12-31-12

Jose M Aquino III

11

2%

FLEXIBLE OR DOUBLE

SIDED GEOCOMPOSITE 

DRAIN STRIP,  FABRIC

SIDE AGAINST SOIL

B B

A

A

NAIL TO BACK CUT

BACK OF WALL

ARCHITECTURAL

TREATMENT

Approx FG

1
’
-
0
"

T
y

p

TRAFFIC BARRIER AS

SHOWN ELSEWHERE

ON PLANS

WALL DRAIN DETAIL AT WEEPHOLE

1" = 1’-0"

SECTION A-A

SECTION B-B

3-10-11 3-15-11 20

19.4

4-12-11

5-9-11

02 Tri 299 756619.2/19.6

INITIAL FACING LAYER

3"` PVC PIPE

3"` PERFORATED PVC PIPE, 

WRAPPED WITH GEOCOMPOSITE 

DRAIN WITH FABRIC AGAINST PIPE

� GEOCOMPOSITE DRAIN

GEOCOMPOSITE DRAIN

90^ PVC PIPE ELBOW

INITIAL FACING LAYER

3"` PVC OUTLET PIPE

90^ PVC PIPE ELBOW

PVC PIPE CAP

NO SCALE

NO SCALE

FOR LOCATION OF WALL DRAINS, SEE

"WALL DETAILS NO. 4" SHEET.

OPTIONAL COUPLER

NOTE:
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FOR REDUCED PLANS
0 1 2 3

                                                

STANDARD DRAWING       

                                                

DS OSD 2147A (ENGLISH STANDARD DRAWING "XS" BORDER REV. 01/11/08)

eT

1
5
^

B

3"

xs12-020e

                        

ROBERTO LACALLEK.  GRISWELL

TEST NAIL DETAIL

TEST NAIL DETAILS

1.
 
 
 
 
 
2.
 
 
 
 
 
3.
 
 
 
 
 
4.
 
 
5.

eT

   6-12-08       6-12-08    

10-7-10

Jose M Aquino III

58386

RETAINING WALL @ PM 19.405E0007

03-242

2E2001 3-2-11

12-31-12

123-10-11 20

4-12-11

19.4

5-9-11

02 Tri 299 756719.2/19.6

TEST NAIL EMBEDMENT LENGTH, L  , SEE NOTE 1

BONDED LENGTH, L

D
R

I
L

L
E

D
 H

O
L

E
D

IA
M

E
T

E
R

,
S

E
E

 N
O

T
E

 4

INITIAL GROUT,

SEE NOTE 5

Clr

SECONDARY GROUT

(PLACED AFTER TESTING)

EXCAVATION FACE

FOR SHOTCRETE

LEVEL

T
y
p

SCALE: 3" = 1’-0"

THE TEST NAIL EMBEDMENT LENGTH L  , SHALL BE EQUAL TO 

2/3 OF THE EMBEDMENT LENGTH, LE, OF ADJACENT PRODUCTION

SOIL NAIL ASSEMBLIES, BUT NOT LESS THAN 12’-0".

 

THE TOTAL LENGTH OF THE TEST NAIL ASSEMBLY EQUALS THE 

EMBEDMENT LENGTH PLUS THE LENGTH REQUIRED FOR JACKING 

EQUIPMENT.

 

FOR LOCATION OF PROOF TEST NAIL SEE "STRUCTURE PLAN"  SHEETS.

ADDITIONAL PROOF TEST NAILS WILL BE INSTALLED AND TESTED

PER SPECIAL PROVISIONS.

 

CONTRACTOR TO DETERMINE DRILLED HOLE DIAMETER.

 

FINISHED GROUT SURFACE TO BE NORMAL TO THE BAR.

NOTES:
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3

58386

2E2001

03-242

Jay Reid

05E0007 RETAINING WALL @ PM 19.4

7-23-10

3
’

TOP OF BARRIER

FG

H
E

I
G

H
T

 V
A

R
I
E

S

TOP OF WALL 

DIFFERENTIAL

FACE OF SIMULATED STONE

SIMULATED STONE

Min 0.40"

Max 1.00"

Max 0.80"

Min 0.20"

Max 0.20"

9-30-10

PART ELEVATION

NO SCALE

SECTION A-A

NO SCALE

A

A

TYPICAL STONE PATTERN PROFILE

10-4-10

Joey Aquino

Joey Aquino

Joey Aquino

Art V Herrera

Art V Herrera

3-2-11

Jose M Aquino III

12-31-12

13

FACE OF WALL Typ

FACE OF BARRIER (Typ)

FOR SIMULATED STONE,

SEE "BARRIER DETAILS"

SHEET

FG

3-10-11 20

MISCELLANEOUS DETAILS NO. 119.4

4-12-11

5-9-11

02 Tri 299 756819.2/19.6

MATCHING ARCHITECTURAL TREATMENT TEXTURE AND

COLORS TO BE APPLIED TO ROADSIDE FACE OF WALL,

TOP OF WALL, AND WALL ENDS.

 

ARCHITECTURAL TREATMENT AND COLORS FOR

CONCRETE BARRIER AND SOIL NAIL WALL TO MATCH.

 

FOR BARRIER DETAILS SEE "BARRIER DETAILS" SHEET.

1.

 

 

 

2.

 

 

3.

NOTES:
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Jay Reid

05E0007 RETAINING WALL @ PM 19.4

Joey Aquino

Joey Aquino

Joey Aquino

Art V Herrera

Art V Herrera

Jose M Aquino III

12-31-12
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CONCRETE STAIN

FEDERAL STANDARD 595C-26493

(LIGHT GRAY)

14 203-29-11                                 

19.4

4-20-11

4-12-11

MISCELLANEOUS DETAILS NO. 2

5-9-11

02 Tri 299 756919.2/19.6

CONCRETE STAIN

 FEDERAL STANDARD 595C-26132

(DARK MEDIUM GRAY)

CONCRETE STAIN

FEDERAL STANDARD 595C-26231

(MEDIUM GRAY)

TOP OF BARRIER

CONCRETE STAIN

FEDERAL STANDARD 595C-30318

(RUST)

TOP OF WALL

HEIGHT VARIES

SIMULATED JOINTS

COLORED CONCRETE

 FEDERAL STANDARD 595C-26008

(DARK GREY)

LEGEND:

FG

COLORED CONCRETE 

FEDERAL STANDARD 595C-26008

(DARK GREY)

CONCRETE STAIN

FEDERAL STANDARD 595C-26132

(DARK MEDIUM GRAY)

75%

20% CONCRETE STAIN

FEDERAL STANDARD 595C-26231

(MEDIUM GRAY)

2% CONCRETE STAIN

FEDERAL STANDARD 595C-26493

(LIGHT GRAY)

3% CONCRETE STAIN

FEDERAL STANDARD 595C-30252

(RUST)

ARCHITECTURAL TREATMENT (SIMULATED STONE)

COLOR KEY
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DESIGN BRANCH

DATE

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 10/25/05)

3

58386

2E2001

03-242

Jay Reid

05E0007 RETAINING WALL @ PM 19.4

7-23-10

3
’

8’

DIFFERENTIAL

FACE OF BARRIER

FACE OF SIMULATED STONE

SIMULATED STONEMin 0.40"Max 1.00"

Max 0.80"

Min 0.20"

Max 0.20"

FG

FG

FG

SOIL NAIL WALL

3
"

DRAIN OPENINGS, Typ

Art V Herrera
BARRIER DETAILS

9-30-10

SECTION A-A

NO SCALE

PART ELEVATION

NO SCALE

NO SCALE

ARCHITECTURAL TREATMENT

A

A

5"

10�"

10-4-10

Art V Herrera

Joey Aquino

Joey Aquino

Joey Aquino

3-2-11

Jose M Aquino III

12-31-12

3-10-11 15 20

19.4

4-12-11

5-9-11

02 Tri 299 757019.2/19.6

RSP
A76A

     

MATCHING ARCHITECTURAL TREATMENT TEXTURE AND

COLORS TO BE APPLIED TO ROADSIDE FACE OF WALL,

TOP OF WALL, AND WALL ENDS.

 

ARCHITECTURAL TREATMENT AND COLORS FOR CONCRETE BARRIER

AND SOIL NAIL WALL TO MATCH.

 

ALL BARRIER REINFORCEMENT TO BE EPOXY COATED.

 

FOR BARRIER DETAILS NOT SHOWN, SEE STANDARD PLANS       .

1.

 

 

 

2.

 

 

3.

 

4.

TOP OF BARRIER TYPE 60D (Mod)

NOTES:

TOP OF BARRIER TYPE 60D (Mod)
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   William Webster  

 2-28-11

1190

1180

1170

1160

1150

1140

61+00

F. Nguyen   9/10

1190

1180

1170

1160

1150

1140

  RETAINING WALL AT PM 19.4

1 OF 5

05E0007

19.4

65+0063+00

21 1.4

14 1.4

29 1.4

50/4" 1.4

3-18-10

N 44^54’30" E

61+00 62+00 63+00

"A1" Line

TO WEAVERVILLE

TO WILLOW CREEK

R-10-102

R-10-103

R-10-101

3.5 3.5

3.5

PLAN

1" = 20’

BENCH MARK

  2485  

C. Zhen-Ru

09-28-10

SUHV1934 

SUHV1947

D. Brittsan

35* 1.4

Asphalt Concrete. 

35* 1.4

38* 1.4

36* 1.4

11-19-10

NOTES:

3.75

3.75

11-19-10

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

PROFILE

HOR. 1" = 20’

VER. 1" = 10’

REC=84%

RQD=36%

Terminated at elev 1143’

 ERi = 83%

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

& Presentation Manual (2010 Edition).

Fnd: Rebar w/ Aluminum Cap

18.85 Ft Lt "A1" Line, Rte 299

Sta 58+63.73

N 2,175,004.12

E 6,185,573.85

Elev= 1195.91

Fnd: Rebar w/ Aluminum Cap

67.42 Ft Lt "A1" Line, Rte 299

Sta 66+37.66

N 2,175,497.93

E 6,186,198.56

Elev= 1176.40

1
5
.
5
’
 
R

t
 
S

t
a
 
6
1
+

9
7
.
0

 
 
 
 
 
"
A

1
"
 
L

i
n
e

REC=71%

REC=88%

 

1. Where SPT N-values are reported with an "*" the test is considered invalid due to the 

   presence of oversize material encountered in the subsurface that exceeds allowed  

   values per ASTM D6066. Results of the invalid test are provided for contractor 

   information but were not utilized in determining the apparent densities for soil 

   described in the log.

2. Material observed in the existing cut and fill faces adjacent to the boring locations 

   consisted of 20-30% cobbles and boulders with maximum size observed of 4 feet in diameter.

3. RQD is not reported in some rock core locations due to difficult drill conditions which 

   resulted in undeterminable RQD values.

4. No ground water encountered during field investigation.

Well-graded SAND with SILT and GRAVEL (SW-SM); reddish brown; moist; from fine to coarse SAND; few to little, 

fine and coarse, angular GRAVEL.

METAMORPHIC ROCK (GRANULITE); light greenish gray; moderately weathered; moderately hard; very intensely and 

intensely fractured, some fractures healed with calcite.

Poorly graded SAND with SILT and GRAVEL (SP-SM); dense; reddish brown; moist; medium and coarse SAND; little

to some, angular and subangular, fine and coarse, GRAVEL; none to trace fines and SAND recovered during the 

drilling process.

SILTY SAND with GRAVEL and COBBLES (SM-ML); dense; light reddish brown; dry; from fine to coarse SAND; little 

to some, fine and coarse, subangular GRAVEL; COBBLES intersected length 3.5", METAMORPHIC, hard.

SILTY SAND with GRAVEL (SM-ML); medium dense; light grey; from fine to coarse SAND; little to some, fine and 

coarse, angular, GRAVEL; trace ORGANICS (roots).

3
03-242

16 20

02 Tri 299 7519.2/19.6

5-9-11
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 2-28-11

  RETAINING WALL AT PM 19.4

2 OF 519.4

05E0007

25 1.4

60/5" 1.4

4-13-10

3-17-10

18 1.4

14 1.4

18 1.4

23 1.4

50/0" 1.4

19 1.4

26 1.4

  2485  

62+00 62+50 63+00

09-28-10

1180

1170

1160

1150

1140

1130

1120

1180

1170

1160

1150

1140

1130

1120

D. Brittsan C. Zhen-Ru

22* 1.4

22* 1.4

18 1.4

28* 1.4

11-19-10

4"

3.75

3.75

Asphalt Concrete. Asphalt Concrete. 

11-19-10

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

REC=58%

RQD=18%

REC=96%

RQD=80%

REC=88%

RQD=70%

REC=90%

RQD=82%

REC=102%

RQD=66%

Terminated at elev 1136’

 ERi = 83%

Terminated at elev 1126’

 ERi = 83%

REC=66%

RQD=0%
1
6
.
0
’
 
R

t
 
S

t
a
 
6
2
+

4
6
.
5

 
 
 
 
 
"
A

1
"
 
L

i
n
e

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS 1 OF 5"

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

& Presentation Manual (2010 Edition).

HOR. 1" = 5’

VER. 1" = 10’

REC=104%

RQD=68%

REC=92%

RQD=44%

9
.
5

’
 
L

t
 
S

t
a
 
6

2
+

2
0

.
0

 
 
 
 
 
"
A

1
"
 
L

i
n
e

METAMORPHIC ROCK (GRANULITE); reddish brown and gray; intensely and moderately weathered; from soft 

to moderately hard; from very intensely to moderately fractured, abundant iron oxide staining on 

open fractures, some fractures healed with calcite.

Well-graded GRAVEL with SAND and COBBLES and BOULDERS (GW/SW); medium dense; light gray; moist; from 

fine to coarse SAND; fine and coarse GRAVEL; 20-30%; COBBLES and BOULDERS, intersect lengths up to 12", 

METAMORPHIC, hard and very hard; none to trace fines and SANDS recovered during the drilling process.

Well-graded SAND with SILT and GRAVEL (SW/SM); light brown; dry; litte, 

angular, fine and coarse GRAVEL.

Well-graded SAND with CLAY , GRAVEL, COBBLES, and BOULDERS (SW/SC); dense; 

light reddish brown; moist; little to some, angular and subangular, fine and 

coarse GRAVEL; 20-35% COBBLES and BOULDERS, METAMORPHIC, moderately 

weathered, hard, intersected lengths up to 1.5’; none to trace fines and 

SAND recovered during the drilling process.

METAMORPHIC ROCK (GRANULITE); reddish gray to gray; very intensely weathered 

from Elev 1166’ to Elev 1165’ then moderately to slightly weathered; from 

moderately soft to moderately hard; from very intensely to moderately

fractured, some fractures healed with calcite, some fractures contain iron 

oxide staining, others contain zones sheared to SAND, CLAY/CLAYEY SAND 

typically less than  1/2 " in width.

CLAYEY SAND with GRAVEL (SC/CL); reddish brown; dry; fine and medium SAND; little to some, 

fine and coarse, angular GRAVEL.

SILTY SAND (SM) tan; dry; fine and medium SAND; trace, fine and coarse, angular GRAVEL.

CLAYEY SAND with GRAVEL (SC); medium dense; reddish brown; dry; medium and coarse SAND; 

little, fine and coarse, angular GRAVEL; none to trace fines and SANDS recovered during the 

drilling process.

CLAYEY SAND with GRAVEL (SC); medium dense; reddish brown; moist; from fine to coarse SAND; little, 

fine and coarse, angular GRAVEL; none to trace fines and SANDS recovered during the drilling process.

03-242

3

17 20

02 Tri 299 7519.2/19.6
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

(2.33 in  area)

Terminated at Elev

Terminated at Elev

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol
Description

A 

D

O

BOREHOLE IDENTIFICATION

S
iz

e
S

iz
e

Size

Size

Less than 0.25 Less than 0.12

3 1

0.12 - 0.25

Less than 0.12

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING
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   William Webster  

 2-28-11

  2485  

  RETAINING WALL AT PM 19.405E0007

19.4
F. Nguyen  9/10 3 OF 5

2E2001

11-19-10

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

No count recorded
Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Size of Sampler 

(inches)

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Crumbles or breaks with handling or 

little finger pressure.

Crumbles or breaks with considerable 

finger pressure.

Will not crumble or break with finger 

pressure.

Hole

Type

CPT

HD 

HA

Hand driven (1-inch soil tube)

Hand Auger

Rotary drilled diamond coreR

Other (note on LOTB)

Auger Boring (hollow or solid stem 

bucket)

R 

RW

RC

P

Rotary drilled boring (conventional)

Rotary drilled with self-casing wire-line

Rotary core with continuously-sampled, self-casing wire-line

Rotary percussion boring (air)

Shear Strength

(tsf)

Blows per 12 in.

(Using 28 lb hand 

hammer with a 12 in.

drop or as noted)
Driving rate in

seconds per 12 in.

(using a Stanley

MB 156 percussion

hammer and a 2.2 in.

cone, or as noted)

Pocket

Penetrometer

Measurement, PP, (tsf)

Torvane

Measurement, TV, (tsf)

Vane Shear

Measurement, VS, (tsf)
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Permeability (CTM 220)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unit Weight (ASTM D 4767)

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

Moisture present, but no free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

Greater than 50

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and
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   William Webster  

 2-28-11

  2485  

  RETAINING WALL AT PM 19.405E0007

19.4
F. Nguyen  9/10 4 OF 5

2E2001

FIELD AND LABORATORY

TESTING

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Organic Content-% (ASTM D 2974)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

UC

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Particles are present but estimated to 

be less than 5%

No discernable moisture

Visible free water

5

10

30

50

0

5

10

30

-

-

-

-

Very Loose

Loose

Medium Dense

Dense

Very Dense
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IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Body of Rock Texture

Decomposed

Fresh

Description

Resembles a soil, partial

or complete remnant rock

structure may be preserved;

leaching of soluble

minerals usually complete.

Complete separation

of grain boundaries

(disaggregated).

Soluble min-

erals may be

mostly leached.

Partial separation of

boundaries visible.

Texture

altered by

chemical

disintegra-

tion (hy-

dration,

argillation).

Leaching of 

soluble min-

erals may be

complete.

No visible separation,

intact (tight).

No separation, intact

(tight).

No discoloration

or oxidation.

No discoloration, not 

oxidized.

Discoloration or oxida-

tion is limited to sur-

face of, or short dis-

tance from, fractures;

some feldspar crystals

are dull.

Discoloration or oxida-

tion extends from frac-

tures usually through-

out; Fe-Mg minerals are

"rusty," feldspar 

crystals are "cloudy."

Discolored or oxidized

throughout, but resis-

tant minerals such as

quartz may be unaltered;

all feldspars and Fe-Mg

minerals are completely

altered to clay.

Fracture 

Surfaces

General Characteristics

Hammer rings when crystalline 

rocks are struck. 

Hammer rings when crystalline 

rocks are struck. Body of 

rock not weakened. 

Hammer does not ring when 

rock is struck. Body of rock 

is slightly weakened. 

Dull sound when struck with 

hammer, usually can be broken 

with moderate to heavy manual 

pressure or by light hammer 

blow without reference to 

planes of weakness such as 

incipient or hairline frac-

tures, or veinlets. Rock is 

significantly weakened.

Can be granulated by hand.

Resistant minerals such as 

quartz may be present as 

"stringers" or "dikes."

Slightly

Weathered

Moderately

Weathered

Intensely

Weathered

Minor to complete 

discoloration or 

oxidation of most 

surfaces.

All fracture surfaces 

are discolored or

oxidized.

All fracture surfaces 

are discolored or 

oxidized, surfaces 

friable.

Partial separation, rock 

is friable; in semiarid 

conditions granitics are

disaggregated.

Discoloration or oxi-

dation throughout; all

feldspars and Fe-Mg

minerals are altered

to clay to some extent; 

or chemical alteration 

produces in-situ dis-

aggregation, see grain 

boundary conditions.

FRACTURE DENSITY

Observed Fracture Density

Unfractured No fractures.

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

B
o

r
in

g
 

lo
c
a
ti

o
n

Hole I.D.

REC=100%

RQD=50%

REC=100%

RQD=80%

REC=88%

RQD=0%

Description Thickness / Spacing

Massive Greater than 10 ft

Laminated 

BEDDING SPACING
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Less than 1/4 in.

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

Extremely Hard

Moderately Soft

Moderately Hard

Texture and Leaching

Leaching

No leachingNo change

Preserved

Generally

preserved

3 ft - 10 ft

1 ft - 3 ft

4 in. - 1 ft

1 in. - 4 in.

1/4 in. - 1 in.

Length of the recovered core pieces (in.)

Total length of core run (in.)

Length of intact core pieces   4 in.

Total length of core run (in.)

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

Cannot be scratched with a pocketknife or sharp pick. Can only be chipped 

with repeated heavy hammer blows.

Cannot be scratched with a pocketknife or sharp pick. Breaks with repeated 

heavy hammer blows.

Can be scratched with a pocketknife or sharp pick with difficulty (heavy pressure).

Breaks with heavy hammer blows.

Can be scratched with pocketknife or sharp pick with light or moderate 

pressure. Breaks with moderate hammer blows.

Can be grooved 1/16 in. deep with a pocketknife or sharp pick with moderate 

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

Can be grooved or gouged easily by a pocketknife or sharp pick with light 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Can be readily indented, grooved or gouged with fingernail, or carved with a 

pocketknife. Breaks with light manual pressure.

Core lengths greater than 3 ft.

Core lengths mostly from 1 to 3 ft.

Core lengths mostly from 4 in. to 1 ft.

Core lengths mostly from 1 to 4 in.

Mostly chips and fragments.

Minor leaching

of some solu-

ble minerals.

Mechanical Weathering-

Grain Boundary Condi-

tions (Disaggregation)

Primarily for Granitics

and Some Coarse-Grained

Sediments

Diagnostic Features

Chemical Weathering-Discoloration

and/or Oxidation

Very Slightly Fractured

Slightly Fractured

Moderately Fractured

Intensely Fractured

Very Intensely Fractured

Very Thickly Bedded

Thickly Bedded

Moderately Bedded

Thinly Bedded

Very Thinly Bedded

Begin/End drilled

interval (typ)
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