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DRAINAGE PROFILES

"A1" 26+88.12, PM 36.09
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(SEE DRAINAGE DETAILS)
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SCALE:  1" = 5’ Horiz 

DP-5
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DRAINAGE PROFILES
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1.0’

6" MINOR CONCRETE 

(MINOR STRUCTURE)

6.0’3.0’

6" MINOR CONCRETE 

(MINOR STRUCTURE)

4:1

6.0’ 3.0’

18" CSP

A A

#4 BAR REINFORCING STEEL

AT 16" MAXIMUM SPACING

#4 BAR REINFORCING STEEL 

AT 16" MAXIMUM SPACING

1
8

"
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6" MINOR CONCRETE

(MINOR STRUCTURE)

SECTION A-A
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DRAINAGE DETAILS
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1GRATE DETAIL
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DD-2

DRAINAGE DETAILS

4DRAINAGE SYSTEM No.

4

4350 4350

43604360

SCALE: 1" = 20’

g

f

26

27 2928

4360

4355

4360

4360 4360

4360

SCALE: Horiz 1" = 20’

      Vert 1" = 10’

TERMINAL  RISER

SLOPE=1.2% SLOPE=0.7%

"A1" 28+00

37.0’ Lt

"A1" 26+50

30.5’ Lt

"A1" 26+00

29.8’ Lt

"A1" 28+50

36.3’ Lt

ROUTE 299

"A1" LINE

TERMINAL RISER

DRAINAGE SYSTEM

OG

 Elev 4351.78

 Elev 4351.78

 "A1" 25+50

29.5’ Lt

Elev 4353.66
"A1"  26+00

29.8’ Lt

 Elev 4353.06
 "A1"  26+50

30.5’ Lt

Elev 4352.46

"A1" 25+50, 29.5’ Lt

BEGIN 8" PPP UD

"A1" 29+50, 30.4’ Lt

END 8" PPP UD

"A1"  28+00

37.0’ Lt

Elev 4352.67

"A1"  28+50

36.3’ Lt

Elev 4353.02

8" x 145’ PPP UD

8" x 267’ PPP UD

"A1"  29+50

30.4’ Lt

Elev 4353.72

APPROVED FOR DRAINAGE WORK ONLY

f g

f g

"A1" 26+88.12, 32.3’ Lt
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DQ-1

DRAINAGE QUANTITIES

EA LFLB CYLF

GRAND TOTALS

EA

a1

b

c

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

* - QUANTITY SHOWN ON ROADWAY QUANTITIES (SHEET Q-1)
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PLACE GRATE OVER OPENING (TYPE 24-12)
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PAVEMENT DELINEATION

AND SIGN QUANTITIES

DETAIL 27B

STATION

EA

TOTAL
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DETAIL 22 TYPE D

EA

STATION

LF LF

PMSta

EA

"A1" 18+61.36 35.91

"A1" 10+00 TO 32+00 15 16

15 16

EA

SIGN No.

STATION
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SIGN CODESHEET No.
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ROADSIDE

SIGN

PD-1

PD-2

1-1

2-1

1
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2

#-#

W1-2

W13-1
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W13-1

"A1" 14+75 Rt
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35.97

36.04"A1" 25+03.44

36.09"A1" 26+88.12

36.14"A1" 30+41.80

"A1" 21+66.80
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(CLASS 2)

(TYPE F)
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MARKER
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EA

2

2

UNDERDRAIN

MARKER

NOTE:

DETAIL 38A

LF

20"A1" 22+90 Rt

PAVEMENT MARKER

(RETROREFLECTIVE-RECESSED)

 

MARKERS AND DELINEATORS

PAVEMENT DELINEATION QUANTITIES

ROADSIDE SIGNS

LF

DETAIL 19

"A1" 9+75 TO 19+25 950

"A1" 25+06 TO 32+25 719

"A1" 19+25 TO 25+06 581

THERMOPLASTIC TRAFFIC STRIPE

(SPRAYABLE)

TOTAL

2

2

2

2

2

10

21

16

EA

42

31

136

TYPE H

"A1" 9+75 TO 22+60 Rt

"A1" 23+00 TO 32+25 Rt

1285

925

6730

Sta

1

MILEPOST MARKER

22+90 Rt

"A1" 9+75 TO 32+25

26

CULVERT MARKER

EA

EA

D
E

S
I
G

N

P
:
\
p

r
o

j
1

\

x

x

x

x

x
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ROADWAY QUANTITIES

R
O

A
D

W
A

Y
 E

X
C

A
V

A
T

IO
N

CY CY CYTON SQYD

TOTAL

E
M

B
A

N
K

M
E

N
T

(N)

TON

C
O

L
D

 P
L

A
N

E
 A

S
P

H
A

L
T

 

C
O

N
C

R
E

T
E

 P
A

V
E

M
E

N
T

C
L

A
S

S
 2

 A
G

G
R

E
G

A
T

E
 B

A
S

E

H
O

T
 M

I
X

 A
S

P
H

A
L

T
 (

T
Y

P
E

 A
)

SUMMARY OF QUANTITIES

Q-1

7377 7115

60126

7503

3387

162

3819

160

3979

463

10

473 134

TON

T
A

C
K

 C
O

A
T

LF

1768

4.9

4.9

TEMPORARY WATER

POLLUTION CONTROL

LF

500

TOTAL

2800

DESCRIPTION

STORMWATER BMP ITEMS

3300

COMMENTS

DRIVEWAY

MAINLINE

R
E

L
O

C
A

T
E

 G
A

T
E

EA

1 GATE"A1" 19+50, 105’Rt

7175

NOTE:

"A1" 10+00 TO "A1" 32+00

DRAINAGE SYSTEM No. 2,3,4,5

"D1" 0+20 TO "D1" 0+61

 S
H

O
U

L
D

E
R

 B
A

C
K

I
N

G

1

FROM DRAINAGE QUANTITIES

STATION RANGE/LOCATION

T
E

M
P

O
R

A
R

Y
 F

E
N

C
E

 (
T

Y
P

E
 B

W
)

* QUANTITY SHOWN ON SHEET DQ-1

T
E

M
P

O
R

A
R

Y
 F

I
B

E
R

 R
O

L
L

T
E

M
P

O
R

A
R

Y
 C

H
E

C
K

 D
A

M

LF LF EA

T
E

M
P

O
R

A
R

Y
 G

R
A

V
E

L
 B

A
G

 B
E

R
M

30 30

3030 4

4

LF

1707

1707

EMBANKMENT AREAS

SQYD

"A1" 25+50 TO 29+50

1800

1800

S
U

B
G

R
A

D
E

 E
N

H
A

N
C

E
M

E
N

T

G
E

O
T

E
X

T
I
L

E
 (

C
L

A
S

S
 A

1
)

"A1" 15+40 TO 32+00 Rt

"A1" 9+75 TO 10+00

"A1" 32+00 TO 32+25

67

67

17

1785

57*

3606

T
E

M
P

O
R

A
R

Y
 D

R
A

IN
A

G
E

I
N

L
E

T
 P

R
O

T
E

C
T

I
O

N

R
E

M
O

V
E
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N
C

E
 (

T
Y

P
E
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M

)

D
E

S
I
G

N

P
:
\
p

r
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j
1

\

x

x

x

x

x
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R
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R
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STATION RANGE

"A1" 10+00 TO "A1" 32+00



X

X X

(See table below)

X

XTYPE

INLET TYPE

X

GRATE BAR SPACING TABLE

1
"

1
"

1"

�
"

�
"

�"

�"

3
’
-
4
"

 

3
’
-
4
"

 

3�" x �"

BAR

3�" x �"

BAR

TYPE 18-9 TYPE 24-9

SECTION A-A

CAST END BLOCK

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
�
"

3�" x �"

BARS

1’-11�"

OR 1’-5�"

3�" x �"

BARS

1’-11�"

OR 1’-5�"

3
’
-
4

"

 

3
�
"

1
�
"

1
�"

SPACING SAME AS FOR

WELDED OR BOLTED GRATE

BOTH ENDS HELD

TOGETHER BY SOLID

CASTING

W

 

W

 

3
�
"

 
3

�
"

 
2

"  
2
�
"

 

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

WEIGHT

LB

ALTERNATIVE

WELDED GRATE

1’-5�"

 

1’-11�"

 

TYPE 24-12

18-9

24-9

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

3
’
-
4
"

 

X

1’-11�"

 

3�" x �"

BAR

X

X

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

6
"  

�"

4"

�

3
�
"

�
"

�"

3
"

TYPICAL FRAME

3
’
-
5
�
"

 

TYPE 24

GRATE = 2’-0",

TYPE 18

GRATE = 1’-6"

2’-1"

1’-7"

�"

3’-5�"

 

�"

�

3
�
"

�
"

3
"

TYPICAL FRAME

3
’
-
5
�
"

 

�

ALTERNATIVE ANCHOR FOR RECTANGULAR FRAME

1"

1
6

"

6"

�

6"

B B

C

C

SECTION B-B

SECTION C-C

(For details not shown, See Rectangular Frame Details)

TYPE 18 GRATE =

TYPE 24 GRATE =

#4 Min 2"      ANCHORS

ANCHOR

ANCHOR

#4 Min 2"      ANCHORS

1" HOLE

GRATE BARS

�" FILLET

SEE DETAIL "C"

DETAIL "C"

�" OR �" HOLES

�" OR �"

SEE TABLE

SPOT WELD OR PEEN

CUT WASHERS
SPACER

L4 x 3 x �

L4 x 3 x �

L4 x 3 x �

3�" x �" x 3’-4�" BAR

3�" x �" x 3’-4�" BAR

3�" x �" x 3’-4�" BAR

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

NO SCALE

GRATE DETAILS

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.

R
E

G
I

S
T

E
R

E

D
 

P
R O F ESS I O N

A
L

 
E

N
G

I
N

E
E

R

S

T
A

T
E OF  CAL IFOR N

IA

REGISTERED CIVIL ENGINEER

CIVIL

Raymond 

Don Tsztoo 

C37332

Dist
No.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

2
0

1
0

 R
E

V
I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 D

7
7

A

REVISED STANDARD PLAN RSP D77A

BEARING BAR

6" Max

3’-4"

 

3’-5�"

 

SEE DETAIL "D"

INLET TYPE GRATE TYPE
No. OF

GRATES

WEIGHT

LB

2

 

1

 

1

 

1

1

 

1

2

2

2

 

2

 

 

24-12

 

24-12

 

24-12

 

24-9

24-12

 

18-9

18-9

18-9

24-12

 

24-12

 

 

GDO

 

GOL-7

 

GOL-10

 

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

 

 

G4 (TYPE 18),G5,G6

GT1

GT2

GT3

 

GT4

 

TRASH RACK

GRATE CHAIN

634

 

326

 

326

 

263

326

 

249

498

498

652

 

652

 

22

3

NOTES:

1.

 

 

 

2.

 

 

 

3.

 

4.

 

 

 

5.

 

 

 

6.

 

 

 

 

7.

 

 

 

 

8.

DETAIL "D"

.

X X

(See Note 7)

ALTERNATIVE CAST DUCTILE IRON

GRATE OR CAST CARBON STEEL GRATE

ALTERNATIVE CAST

DUCTILE IRON OR

CAST CARBON STEEL

END BLOCK GRATE

�

�

Typ -

12 BARS

�

�
Typ

Grate type numbers refer to approximate

width of grate in inches and number of

bars, respectively.

 

Contractor has the option of using cast

ductile iron, cast carbon steel, welded,

bolted, or cast end block grate.

 

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.

 

Complete joint 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).

 

Connect chain to grate and frame only at

locations shown on the plans. When chain

is required, do not use cast ductile iron

grates.

Typ

Typ�
Typ

Typ
#4 Min

ANCHORS

�

�

Typ

L4 x 3 x �

Typ

�

�

TO ACCOMPANY PLANS DATED                

WELD 2’-0" OF �"

HEAT-TREATED CHAIN

TO FRAME AND GRATE,

SEE NOTE 8

�

(Steel grates only)

6-13-12

� �

6-30-14

July 20, 2012

RSP D77A DATED JULY 20, 2012 SUPERSEDES STANDARD PLAN D77A

DATED MAY 20, 2011 - PAGE 164 OF THE STANDARD PLANS BOOK DATED 2010.

02 Mod 299 35.7/36.2 27 28

10-15-12



STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

(Welded Steel)

SECTION F-F SECTION G-G

2
�
"

 

3
�
"

 

�" �"¨ `

�" FOR

TYPE 24 GRATE

�" FOR

TYPE 18 GRATE

6"

 

TYPE 18-10 AND 24-13 GRATE

GG

F

4
"
 M

in

6
"
 M

a
x

4
"
 M

in

6
"
 M

a
x

3
’
-
4
"

 
C

R
O

S
S

 B
A

R
S

 @
 4

"

C
-
C

 S
P

A
C

I
N

G

1�"

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

 

Bearing bars to be

3�" x  �" bars on

1�" centers.

 
�"¨ ` Cross bars may

be fillet welded, resistance

welded or electroforged to

bearing bars.

 

 

(Type 24 grate shown).

Weight of Type 24 grate = 141 LBS.

NOTES:

Weight of Type 18 grate = 107 LBS.

F

1"�"

�
"

SECTION D-D

2
"  

3
�
"

 

3
�
"

 

�
"

�"

a = �"

b = �"

a = �"

b = �"

CC

D

a b

�
"

1
"

�"
1" 1"1"

SECTION C-C

5
�
"
¨

 

5
�
"
¨

 

3
’
-
4
"

 

�"

�
"

�
"

1�"

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

3
�
"

 
3

�
"

 

2
"  �
"

�
"

 

11�" FOR

TYPE 24

GRATE

 

11�" FOR

TYPE 24

GRATE

R=�"

TYPE 18-8C AND 24-10C GRATE

NOTES:

1
" D

B

B

�" �"

SECTION B-B

3
’
-
4
"

 
5

"  

 

2" x �"

RETICULINE BARS

TOP FLUSH

3" x �" END BAND

TOP FLUSH

�"
¨
 `

 R
I
V

E
T

S
 O

N
 5

"
 C

E
N

T
E

R
S

 

4
"  

3"

 

3
�
"

 

(Welded Steel) Reticuline type

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

TYPE 18-8S AND 24-10S GRATE

 

4" x �" BEARING BARS

10 BARS FOR TYPE 24

GRATE, 8 BARS FOR TYPE

18 GRATE (TYPE 24

GRATE SHOWN)

Weight of Type 24 grate = 182 LBS.

Weight of Type 18 grate = 145 LBS.

NOTES:

G

Y

X

TYPE 36R AND 36RX GRATE DETAILS

P
R

O
V

I
D

E
 C

R
O

S
S

 B
A

R
S

 O
N

T
Y

P
E

 3
6
R

X
-
O

P
T

I
O

N
A

L

S
P

A
C

I
N

G
 4

"
 O

R
 6

"

 

3" x �" BARS FOR 36R

3" x �" BARS FOR 36RX

3’-0" NOMINAL `

 

2�"

 

1" HOLE IN PIPE

TO RECEIVE LUG

3’-0" NOMINAL `

 

CAST 1" x 2�" SLOT

IN PIPE TO RECEIVE

�" ` x 1�" LUG

A A

2
"

2
�
"

�" FILLET

SECTION A-A

2" Min �"

3
"  

�"

 

XTYPE

GRATE BAR SPACING TABLE

No.

OF

BARS

CLEAR BAR

SPACING

13

15

13

12

13

12

2"

2"

2"

2"

2"

2"

2�"

�"

2�"

2�"

�"

2�"

Y

-

3�"

3�"

-

3�"

3�"

4"

SPACING

6"

SPACING

-

5�"

5�"

-

5�"

5�"

Z

-

-

-

5"

5�"

5"

INLET TYPE GRATE TYPE
No. OF

GRATES

WEIGHT

LB

2

2

2

2

1

1

1

1

1

1

1

2

2

2

2

2

2

2

391

456

473

374

202

229

239

188

187

187

149

374

374

298

404

458

478

376

24-10C

24-10S

24-12X

24-13

24-10C

24-10S

24-12X

24-13

18-8S

18-9X

18-10

18-8S

18-9X

18-10

24-10C

24-10S

24-12X

24-13

196

 

 

1

1

 

36RX (Mod)

 

 

ODI

 

 

215 36RXGMP,GCP,GCPI

220136R (Mod)ODI

236136RGMP,GCP,GCPI

GD0

(SEE NOTE 4)

 

 

G0,G0L,G1,G2,

G3,G4

(TYPE 24)

 
G4 (TYPE 18)

G5,G6

 

 

 

GT3,GT4
 

 

 

(Welded Steel)

TYPE 18-9X AND 24-12X GRATE

SECTION E-E

�

Typ

E

E

�
"

�
"

BEARING

BARS

1�" FOR TYPE 24 GRATE

1�" FOR TYPE 18 GRATE

3
’
-
4
"

 

5
�
"

 

5
�
"

 

5
�
"

 

5
�
"

 

5
�
"

 

5
�
"

 

5
�
"

 

 

1’-11�" FOR TYPE 24 GRATE

1’-5�" FOR TYPE 18 GRATE

NOTES:

Bearing bars to be 3�" x �" bars on

1�" centers.

 

 Weight of Type 24 grate = 192 LBS.

 Weight of Type 18 grate = 145 LBS.

 

12 Bars for Type 24 grate - 9 bars for

Type 18 grates. (Type 24 grate shown).

�"¨ ` Cross bars may be fillet welded,

resistance welded or electroforged to

bearing bars.

MODIFIED TYPE 36R AND

36RX GRATE FOR ODI INLET

CROSS BAR DETAIL TYPE

36RX GRATE (WELDED STEEL)

�"¨ `

�

�"

�
"

NOTES:

 

 

 

1.

 

 
2.

 

 

3.

 

 

 

 
 

36R

36RX (STEEL)

36RX (CAST)

36R Mod

36RX Mod (STEEL)

36RX Mod (CAST)

OPTIONAL SPLICE

SEE DETAIL "B"SEE DETAIL "A"

DETAIL "B"2" Clr

�"¨ Clr

2" Clr

�" Clr

2" Clr

DETAIL "A"

1’-3" FOR TYPE 18

1’-8�" FOR TYPE 24

GRATE

GRATE

�"¨ ` BAR

TYPE 24

GRATE

TYPE 18

GRATE

Weight of Type 24

grate = 155 LBS.

 

Weight of Type 18

grate = 130 LBS.

 

On Type 18 grate

omit center bearing

point.

2�" x �"

END BARS

BASIS FOR Misc IRON AND STEEL FINAL

PAY WEIGHTS FOR DRAINAGE INLETS

3" x �" END BAND

LUG �" ` x 1�"

L3 x 2� x � OR

L3 x 3 x �
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

REVISED STANDARD PLAN RSP D77B
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 GRATE CHAIN

22

3

TRASH RACK

with the lesser weight.

When alternative grates are allowed - Final pay based on alternative

When Type 24-10S, 24-12X or 24-13 grates are used with GDO Inlets,

a �" x 3�" x 3’-4�" steel bar shall be welded across the center

of inlet frame to separate the individual grates.

 �"¨ ` Cross bars may be fillet welded,

resistance welded or electroforged to

bearing bars.

.

GT1,GT2
Use frame shown on Standard Plan D74A, D74B or RSP D77A as appropriate.

ALTERNATIVE CAST DUCTILE

IRON GRATE OR CAST CARBON

STEEL GRATE TYPE 36R AND 36RX

CROSS BAR DETAIL ALTERNATIVE

CAST DUCTILE IRON GRATE OR CAST

CARBON STEEL GRATE TYPE 36RX

CROSS BARS

TYPE 36RX

ONLY

8�"

 

Z

 

(Cast ductile iron)

Typ

�

�"¨ `

Cross

bars

See Revised Standard Plan RSP D77A for connecting chain to welded grate

and frame. When chain is required, do not use cast ductile iron grate.

BICYCLE TRAVERSABLE
GRATE DETAILS

4-17-12

4.

Typ

Typ
�

�

�

Typ -

ALL BARS

�

�

�

�

OUTSIDE BEARING BAR

AND EVERY OTHER INTERNAL

BEARING BAR

OUTSIDE BEARING BAR

AND EVERY THIRD

INTERNAL BEARING BAR

�

�

OUTSIDE BEARING BAR

AND EVERY THIRD INTERNAL

BEARING BAR

TO ACCOMPANY PLANS DATED                

Raymond 

Don Tsztoo 

C37332

6-30-14

CIVIL

RSP D77B DATED JULY 20, 2012 SUPERSEDES STANDARD PLAN D77B

DATED MAY 20, 2011 - PAGE 165 OF THE STANDARD PLANS BOOK DATED 2010.

July 20, 2012

02 Mod 299 35.7/36.2 28 28

10-15-12
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