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(SEE UTILITY

Exist GAS LINE 

PW

10+00 11+00

SCALE 1" =20’

TOP OF WALL

Elev=280

DATUM

STEP SPACING

TOP OF WALL

Typ

B15-5

12+00 13+00

DEVELOPED ELEVATION

DESIGN H

STEP SPACING

PILE CAP

FG=OG

TOP OF WALL Elev

TOP OF PILE CAP Elev

ITEM TOTAL

LEGEND:

"RV1" LINE

PARKING LOT 1

74.82’ Lt "RV1" 12+75.67

END "PW10L" 12+72.67

48.38’ Lt "RV1" 10+50.31

Beg "PW10L" 10+00.00

"RV1" 10+06.26 BC

"RV1" 10+69.09 EC
N49?29’11"W

N40?30’49"E

"RV1" 11+80.97 BC

"RV1" 12+34.27 EC

N65?32’50"E
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N78?51’36"E

"RV2" 10+00.00 POT

"RV1" 13+23.65 POT=

"RV" 65+13.45 POC=

NOTES:

1.

PILE CAP STEP

R
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PILASTER SPACING

PW

NOTE 2

2.

BOTTOM COURSE BEGINING AT STATION 10+00

STACK MASONRY BLOCKS WITH 8" TALL

´

PW QUANTITIES ("PW10L")

N40?30’49"E

"PW10L" LOL

3
2
0
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31
0

CONSTRUCTION DETAILS

C-65

PW No. 10L

TYPICAL SECTION

"PW10L" 10+00.00 TO 12+72.67

1
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13

SHOWN ON STANDARD PLAN B15-3 WITH ` = 35 Min

DESIGN ASSUMES PILE CAP SECTION CASE 2 AS

(SEE UTILITY PLANS)
(PROTECT IN PLACE)

Exist GAS LINE
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SCALE: 1" = 20’

16" CIDH CONCRETE PILING
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MASONRY BLOCK WALL (PRIVACY WALL)
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MASONRY BLOCK LEGEND:

PILE CAP

CIDH PILE

PART ELEVATION

D

MORTAR CAP

CAP BLOCKS

PILE CAP

TOP OF

BLOCK E

FOR LOCATION

SEE PLANS

Exp Jt, B0-3

B

A

C

B

A

C

D

BLOCK E

PILASTER

�

CAP BLOCK

PILASTER 

PILASTER

�

E

E

SECTIONS A-A, B-B, C-C, & D-D

SECTION E-E

MASONRY BLOCK PATTERN

CAP BLOCK

PILASTER 

BLOCK ’A’ - SEE NOTE 5

BLOCK PATTERN DETAIL

SEE MASONRY

FLATTER
2:

1 
OR

LOL
PW

MORTAR CAP

TOP COURSE
CAP BLOCK

PILE CAP FOUNDATION

6" Min

6" Min

SEE NOTE 4
15" Min

MORTAR CAP

BLOCK ’E’

LOL
PW

FLATTER
2:

1 
OR

BLOCK ’C’

BLOCK ’D’

BLOCK ’B’

CAP BLOCK

CAP BLOCK: 16" x 4" x 16" SMOOTH FACE AT PILASTER

CAP BLOCK: 10" x 4" x 16" SMOOTH FACE AT FIELD WALL

EXCEPT WHERE FACE MEETS FIELD WALL.  

BLOCK ’E’ : 16" x 8" x 16" SPLIT FACE ALL EXPOSED SIDES

BLOCK ’D’: 8" x 8" x 16" SPLIT FACE ALL EXPOSED SIDES.   

BLOCK WILL PROJECT 1" ON BOTH SIDES OF WALL.

BLOCK ’C’: 10" x 4" x 16" SPLIT FACE ALL EXPOSED SIDES.    

  

BLOCK ’B’ : 8" x 8" x 8" SPLIT FACE ALL EXPOSED SIDES.  

BLOCK WILL PROJECT 1" ON BOTH SIDES OF WALL.

BLOCK ’A’: 10" x 8" x 16" SMOOTH FACE ALL EXPOSED SIDES.    

   BLOCK CAP WHEREVER POSSIBLE.
5.  BLOCK ’A’ SHOULD BE IN THE COURSE BELOW THE

2.  ALL PILASTERS SHALL BE PLUMB.

   THE CORE SIZE FOR 8" WIDE BLOCKS.

CORE SIZE FOR 10" WIDE BLOCK SHALL MATCH 

DRAINAGE

ABOVE GROUND FOR

LEVEL OF BLOCKS

NO GROUT ON FIRST

FG

MASONRY BLOCK PATTERN (Typ)

FG

1. 

3.  FOR DETAILS NOT SHOWN, SEE STANDARD PLAN, B15-3.

C-66

2’-8"2’-8"

SIZE FOR SNUG FIT

BLOCK RECESS,

PLACED IN SASH

Cont Exp Jt FILLER

PILE CAP

PW LOL

PILASTER

�

SMOOTH FACE

FACE

SMOOTH

PILASTER DETAIL - SINGLE PILASTER

   AS REQUIRED FOR TOP OF PILASTER TO BE FLUSH WITH ADJACENT WALL.
4.  PROVIDE 16" X4" X 16" PILASTER BLOCK NEAR BOTTOM OF WALL

NO SCALE

MASONRY BLOCK WALL (PRIVACY WALL) NOTES:

SEE TOP OF WALL ELEVATIONS FOR EACH WALL

8" OR 12" WALL STEP,
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UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101
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SCALE AS SHOWN
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TOTAL LENGTH OF "PW16R" ALONG LOL = 161.16’
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6.49’ 2 @ 20’ 4 @ 24’
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Exist FENCE
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SCALE: 1" =20’

TOP OF WALL

Elev=300

DATUM
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DEVELOPED ELEVATION

DESIGN H

FG=OG

TOP OF WALL Elev

TOP OF PILE CAP Elev

ITEM TOTAL

PARKING LOT 2

ANGLE POINT
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"RV2" LINE

WALL SHEETS

SEE RETAINING

"RW12R" LOL
45.38’ Rt "RV2" 15+63.04

Beg "PW16R" 10+00.00

51.20’ Rt "RV2" 17+18.38

END "PW16R" 11+61.16

"OL" 91+53.30 POT

"RV2" 17+97.02 POT=

N40?30’49"E

N17?45’48"W

51.20’ Rt "RV2" 15+63.04

"PW16R" 10+05.83 ANGLE POINT

LEGEND:

NOTES:

1.

PW

PILASTER SPACING

STEP SPACING

PILE CAP

STEP SPACING

TOP OF WALL

EXPANSION Jt
B0-3

2.

BOTTOM COURSE BEGINING AT STATION 10+00

STACK MASONRY BLOCKS WITH 8" TALL

NOTE 2
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"PW16R" LOL

PW QUANTITIES ("PW16R")
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CONSTRUCTION DETAILS

C-67
PW No. 16R

RETAINING WALL SHEETS

RETAINING WALL "RW12R", SEE

TYPICAL SECTION

"PW16R" 10+00.00 TO 11+61.16

SHOWN ON STANDARD PLAN B15-3 WITH ` = 35 Min
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RELATIVE BORDER SCALE
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UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101
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SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd
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SCALE AS SHOWN
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TOTAL LENGTH OF "PW64R" ALONG LOL = 227.32’

329.98’328.32’

336.65’335.98’

3 @ 24’ 17.98’

8’

17.98’

7 @ 24’ 17.98’2 @ 20’

24’ 185.33’

97.33’ 2 @ 20’

10’ 8’ 10’

337.65’

328.98’
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Var

Exist FENCE
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TOP OF WALL

STEP SPACING

TOP OF WALL

Typ

B15-5

DESIGN H

STEP SPACING

PILE CAP

FG=OG

TOP OF WALL Elev

TOP OF PILE CAP Elev

ITEM TOTAL

PARKING LOT 2

EXPANSION Jt
B0-3

ANGLE POINT

C-68

10+00 11+00

SCALE 1" = 20’

Elev=290

DATUM

DEVELOPED ELEVATION
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PILE CAP STEP
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34.68’ Rt "RV2" 11+92.81
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LEGEND:

NOTES:
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PILASTER SPACING

2.NOTE 2
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PW QUANTITIES ("PW64R")
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CONSTRUCTION DETAILS

SEE RETAINING WALL SHEETS

RETAINING WALL "RW12R",

WALL SHEETS

SEE RETAINING

"RW12R" LOL

PW No. 64R

& IRRIGATION PLAN SHEETS FOR LOCATION

SEE SHEET C-69 FOR OPENING DETAILS

UTILITY OPENING FOR IRRIGATION LINE, BOTTOM COURSE BETWEEN EACH PILASTER.

STACK MASONRY BLOCKS WITH 8" TALL

TYPICAL SECTION

"PW64R" 10+00.00 TO 12+33.98

SHOWN ON STANDARD PLAN B15-3 WITH ` = 35 Min

DESIGN ASSUMES PILE CAP SECTION CASE 2 AS

53.10’ Rt "RV2" 11+94.94

"PW64R" 12+08.67 ANGLE POINT

MASONRY BLOCK WALL (PRIVACY WALL)
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UTILITY OPENING DETAIL

TOP OF PILE CAP

PILE CAP

CIDH PILE

SECTION A-A
 UTILITY OPENING

BEAM CENTERED OVER

#5 x 8’-0" BOND

8"x8" UTILITY OPENING

SIDE OF UTILITY OPENING

a BARS, TOTAL 3 ON EACH 

8"x8" UTILITY OPENING 

WIDE AND 2" DEEP

#5 BOND BEAM, 4" 

CONSTRUCTION DETAILS

C-69

PW No. 64R

SCALE AS SHOWN
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WHEN BLOCKS ARE LAID IN STACKED BOND, LADDER TYPE,

GALVANIZED JOINT REINFORCEMENT SHALL BE PROVIDED. A

MINIMUM OF 2-9 GAUGE WIRES CONTINUOUS AT 4’-0" MAXIMUM

TO BE USED. LOCATE REINFORCEMENT IN JOINTS THAT ARE AT

THE APPROXIMATE MIDPOINT BETWEEN BOND AND BEAMS.
 

HORIZONTAL JOINTS SHALL BE TOOLED CONCAVE OR MAY BE WEATHERED.

VERTICAL JOINTS SHALL BE TOOLED CONCAVE OR MAY BE RAKED. 

GENERAL NOTES:

f’c = 3.6 ksi

fy  = 60 ksi

f’m = 1500 psi

fb  = 495 psi

fs  = 24,000 psi

n   = 25.8

f’m = 2000 psi

fb  = 660 psi

fs  = 24,000 psi

n   = 19.3

f’m = 2500 psi

fb  = 830 psi

fs  = 24,000 psi

n   = 15.5

REGULAR STRENGTH

CONCRETE MASONRY

HIGH STRENGTH

REINFORCED CONCRETE

ELEVATION

SECTION A-A

TYPICAL SECTION

a BARS @

1.

2.

3.

WALL REINFORCEMENT TABLE

MASONRY STRENGTHS ARE LISTED IN THE "WALL REINFORCEMENT TABLE".

(psi)

f’m

(psi)

STRENGTH OF CMU

COMPRESSIVE

0.57 Dead load

and the Bridge Design Specifications.

Uniform Building Code, 1997 Edition 

20 psf

DESIGN NOTES:
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AT EXPANSION JOINTS: CONTINUOUS EXPANSION JOINT FILLER

� BLOCK CELLS

CELLS WITH VERTICAL Reinf AND BOND

�  a  BARS
SEE NOTE 2

  FULL MORTAR BED AT BOTTOM OF WALL

MASONRY BLOCK WALL (TYPE 1)
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LOADING

CASE II
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o

o

o

o

Ser: B’, q’

Ser: B’, q’

Ser: B’, q’

a

b

c

5’-0"

8’-0"

9’-6"
10’-0"

11’-0"

15’-3"

5’-6"
6’-0"

6’-6"

7’-6"

8’-0"

8’-6" 8’-6"

9’-6"

9’-9"
11’-0"

1’-4"1’-4" 8"
1’-0" 8" 7" 8"

7" 6"

10"
10"

H=4’

H=6’

H=8’

H=10’

H=12’

H=14’

H=16’

H=18’

H=20’

H=22’

H=24’

H=26’

11’-6"

15’-6"

15’-6"

13’-3"

1’-0" 10"
1’-0"

13’-9"

END OF c BARS

TOP OF FOOTING TO UPPER

INDICATES DISTANCE FROM

NUMBER ABOVE c BARS

c BARS

BUNDLE

SHORT b

SHORT c

H=30’

H=28’

1
2
’
-
0
"
 
L

O
N

G

1
0
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-
3
"
 
L
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N

G

7
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-
0
"
 
L
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G

7
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-
3
"
 
L
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N

G

7
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-
0
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L

O
N

G

1
0
’
-
0
"
 
L

O
N

G

SYMBOLS:

o

o
   - DENOTES A BUNDLE OF 2 BARS

q - GROSS UNIFORM BEARING STRESS (ksf)

q’ - NET BEARING STRESS (ksf)

B’ - EFFECTIVE FOOTING WIDTH (ft)

Str - STRENGTH LIMIT STATE 1

Ser - SERVICE LIMIT STATE 1

B0-3 B0-3

3-3 3-4
AND

NOTES:

2.  FOR WALL STEM JOINT DETAILS SEE

 

 

 

CONCRETE:

REINFORCED

BEARING STRESS LISTED IN TABLE.

FOUNDATION MATERIAL IS INCAPABLE OF SUPPORTING 

NEXT SIZE.  SPECIAL FOOTING DESIGN IS REQUIRED WHERE

DESIGN H MAY BE EXCEEDED BY 6" BEFORE GOING TO THE 

DESIGN NOTES:

DESIGN CONDITIONS:

SURCHARGE ON LEVEL GROUND SURFACELIVE LOAD:

SOIL:

DESIGN:

   = 120 pcf

`  = 34°

n   = 8

fc’  = 3,600 psi    

fy  = 60,000 psi   

4th EDITION WITH CALIFORNIA AMENDMENTS

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS,

C58298No.

Exp.

CIVILT
A
TE

OF CALIF
ORN

06-30-14

S

R
E

G
I

S
T

E
R N

G
I

N
E

E
R

E

ONA
L

P
ROFESSI

D

E

IA

GARY WANG

73

SEE  SHEET C-75

   SHEET C-75.

1.  FOR DETAILS NOT SHOWN AND DRAINAGE NOTES SEE

(H=4’ THROUGH H= 30’)
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COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS
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USERNAME =>

DGN FILE => 1100020051ga073.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

CONSTRUCTION DETAILS

C-

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING
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R
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TYPE 1 (Mod)

G
A

R
Y
 

W
A

N
G

SPREAD FOOTING SECTION

ELEVATION

     ABOVE THE TOP OF FOOTING.

     H > 6’, NO SPLICES ARE ALLOWED WITHIN H/4 

     ABOVE THE TOP OF FOOTING.

     H   6’, NO SPLICES ARE ALLOWEDWITHIN 1’-8" 

3.  AT c AND SHORT c BARS:

650

06-25-12

05-29-12

117
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8.8, 4.3

8.7, 2.7

10.9, 3.8

11.0, 2.5

10.4, 3.5

10.5, 2.2

7.5, 3.8

7.4, 2.4

9.8, 3.1

9.9,2.0

9.2, 3.1

9.4, 1.9

7.1, 3.2

9.0, 1.7

9.5, 2.5

9.5, 1.6

8.9, 2.7

9.0, 1.65.5, 1.5

5.4, 2.6

5.9, 1.3

5.9, 2.1

5.4, 1.5

4.4, 2.64.1, 1.9

5.2, 1.0

5.3, 1.5

5.3, 0.9

5.0, 2.2

5.0, 1.2

8 - #8 8 - #8 10 - #7 8 - #610 - #8

-

B0-3 B0-3

3-3 3-4
AND2.  FOR WALL STEM JOINT DETAILS SEE

     ABOVE THE TOP OF FOOTING.

     H > 6’, NO SPLICES ARE ALLOWED WITHIN H/4

     ABOVE THE TOP OF FOOTING.

     H < 6’, NO SPLICES ARE ALLOWED WITHIN 1’-8"

3.  AT a AND SHORT a BARS:

#5 @ 16

TABLE OF REINFORCING STEEL, DIMENSIONS AND DATA Ser - SERVICE LIMIT STATE 1

Str - STRENGTH LIMIT STATE 1

B’ - EFFECTIVE FOOTING WIDTH (ft)

#6 @ 4

100:6

12’-6"

12’10’

11’-0"

100:3

#5 @ 12

#5 @ 12

#6 @ 6#6 @ 8

#5 @ 16

#5 @ 16

100:2

10’-3"

8’6’

6’-9"

NONE

1’-6"

None

#5 @ 8

None

#5 @ 16

NONE

1’-6"

5’-9"

4’

F SPREAD FOOTING

o

1’-6" 1’-6" 1’-10"

#5 @ 16

#5 @ 8

#5 @ 8

NOTES:

q’  - NET BEARING STRESS (ksf)

q  - GROSS UNIFORM BEARING STRESS (ksf)

Ser: B’, q’

Str: B’, q

Str: B’, q

Str: B’, q

 

 

 
 

 

 

 

SYMBOLS:

LOAD CASE ˛

LOAD CASE ˛˛

DESIGN H

BATTER

LOAD CASE ˛˛˛

TOTAL e BARS

(5’-0" MAX HEIGHT) + SURCHARGE

1�:1 LIMITED SLOPE

SHORT a BARS

b BARS

a BARS

o

o

o

W1

o

Ser: B’, q’

Ser: B’, q’

o

o

o

3’-6"

FG

CASE I CASE ˛˛

3’-0"

4’-6"

2:1 UNLIMITED SLOPE

H=4’

H=6’

H=8’

H=10’

H=12’

16"

16"

16"

16"

6"

6"

 

8"

 

8"

4"

4"

LEVEL + SURCHARGE

ELEVATION

a BARS

BARS

SHORT a 

BARS.

UPPER END OF SHORT a

FROM TOP OF FOOTING TO

BARS INDICATES DISTANCE

NUMBER ABOVE SHORT a

CASE ˛˛˛

FG

FG

2:
1

1
�
:1

M
a
x

5
’
-
0
"

SURCHARGE (VARIES)

LEVEL + 
SURCHARGE (VARIES)

Const Jt

FG

FG

2"

2" Clr

2" Clr

2
"
 
C
l
r

6"

M
i
n

6
"

KEY

OPTIONAL

SEE TABLE

FOR BATTER

 H

 F

 

D
E

S
I

G
N
 

H

REQUIRED

AS SHOWN WHEN

PLACE WATERSTOP

C
l
r

3
"

#5 @ 32

#5 @ 16

1’-6" FOR H=12’

1’-0" FOR H=10’

OR LESS

8" FOR H=8’

PERMITTED BY THE ENGINEER

MATERIAL, EXCEPT AS

AGAINST UNDISTURBED

PLACE CONCRETE IN TOE

WALL

BACKFILLING BEHIND

FORMS AND BEFORE

REMOVAL OF WALL

TO BE DONE AFTER

TO PREVENT PONDING.

BACKFILL SUFFICIENTLY

#5 @ 18

TYPICAL LAYOUT EXAMPLE

b BARS

SHORT a BARS

� FOOTING

a BARS

SLOPE INTERSECTION

GUTTER Elev OR TOE OF

TOE OF SLOPE

 

W1

1
’
-
6
"

 

1
0
’
-
3
"

LOL

11�" M
i
n

1
’
-
0
"

M
i
n

6
"

SLOPE INTERSECTION

GUTTER Elev OR TOE OF

 

USE Reinf FOR H=

LOL

M
a
x

4
’
-
6
"  

6
’
-
6
"
 

M
a
x

 

8
’
-
6
"
 

M
a
x

M
a
x
 

=
 

H
+
6
"

 

4’-0"

 

6’-0"

 

8’-0" FOR JOINTS REQUIRED, SEE       &

TOP OF WALL

V
A

R
I
E

S

TOP OF FOOTING

OPTIONAL FOOTING LINE

6
’
-
9
"

 

5
’
-
9
"

3-3

B0-3

3-4

B0-3

 

 

 

CONCRETE:

REINFORCED

SURCHARGE ON LEVEL GROUND SURFACE

BEARING STRESS LISTED IN TABLE.

FOUNDATION MATERIAL IS INCAPABLE OF SUPPORTING  

NEXT SIZE.  SPECIAL FOOTING DESIGN IS REQUIRED WHERE 

DESIGN H MAY BE EXCEEDED BY 6" BEFORE GOING TO THE 

   = 120 pcf

`  = 34°

DESIGN CONDITIONS:

DESIGN NOTES:

DESIGN:

LIVE LOAD:

SOIL:

n   = 8

fc’  = 3,600 psi    

fy  = 60,000 psi   

4th EDITION WITH CALIFORNIA AMENDMENTS

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS,

NO SCALE 74

OTHER DETAILS, SEE SHEET C-75  

FOR DRAINAGE NOTES AND

1.  FOR DETAILS NOT SHOWN AND DRAINAGE NOTES SEE SHEET C-75.
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DGN FILE => 1100020051ga074.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

CONSTRUCTION DETAILS

C-

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING
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RETAINING WALL

TYPE 5 (Mod)
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G

SPREAD FOOTING SECTION

DETAIL OF DESIGN LOADING CASES

DESIGN SECTION

RETAINING WALL

TYPE 5 (Mod)

06-25-12

05-29-12

650118
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Case I

Case II 2:1 UNLIMITED SLOPE

1�:1 LIMITED SLOPECase III

LEVEL + SURCHARGE

(5’-0" MAX HEIGHT)

+ SURCHARGE

B0-3

3-4
)

1
’
-
6
"
 

M
i
n

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

FG

3
"

M
a
x

B0-3

3-1

#5

#5

1
’
-
0
"

2’-0"

5
’
-
0
"

1’-0" H=4’

1’-6" H=24’

#5@16

#5    @16

CASE lll

THE ENGINEER

PERMITTED BY

EXCEPT AS

MATERIAL

UNDISTURBED

TOE AGAINST

CONCRETE IN

PLACE

WATERSTOP

(SEE TO H=36’

TO H=22’

3" ` HOLES

AT 14’-9"

CENTERS

1
�
:1
 
S
L

O
P
E

CASE ll

D
E

S
I

G
N
 

H

SURCHARGE

LOL

IF REQUIRED

DETERMINED BY THE ENGINEER.

�"

H

H

140

130

18’-20’

22’-24’

2�"

PREMOLDED

EXPANSION

JOINT

FILLER

26’-36’

STEM AS

CONSTRUCTED

H

H

H

200

160

4’-12’

14’-16’

VERTICAL LOL
OFFSET

FOR OFFSET

SEE TABLE A TABLE A

WHERE SHOWN ON THE PLANS

10’
-0" 10’-0"

�" Exp Jt

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

FG

6"

6
"

M
i
n

1
’
-
0
"

BEHIND WALL

AND BEFORE BACKFILLING

REMOVAL OF WALL FORMS

TO BE DONE AFTER

TO PREVENT PONDING.

BACKFILL SUFFICIENTLY

AS SHOWN WHEN

PLACE WATERSTOP

REQUIRED

CASE l

2:
1 

UNLI
MI

TED

LEVEL + 

SURCHARGE

SURCHARGE ON LEVEL GROUND SURFACE

ELSEWHERE

RETURN WALL NOT REQUIRED UNLESS SHOWN

 

IN TABLE

SUPPORTING BEARING STRESS LISTED

FOUNDATION MATERIAL IS INCAPABLE OF

FOOTING DESIGN IS REQUIRED WHERE

BEFORE GOING TO NEXT SIZE.  SPECIAL

DESIGN "H" MAY BE EXCEEDED BY 6"

 
DESIGN CONDITIONS:

 

DESIGN NOTES:

DESIGN:

LIVE LOAD:

SOIL:

CONCRETE:

REINFORCED

n   = 8

fc’  = 3,600 psi    

fy  = 60,000 psi   

   = 120 pcf

`  = 34°

 

CALIFORNIA AMENDMENTS

SPECIFICATIONS, 4th EDITION WITH

AASHTO LRFD BRIDGE DESIGN

VALUES FOR OFFSETTING FORMS TO BE
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RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

CONSTRUCTION DETAILS

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250
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RETAINING WALLS

TYPE 1 (Mod) AND

 TYPE 5 (Mod) DETAILS

G
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R
Y
 

W
A

N
G

C-75

06-25-12

05-29-12

650119

APPROXIMATE WALL

OFFSET VALUES

PLAN OF WALL WITH

EXPANSION JOINT ONLY

20’-0"  VC AT TOP OF

WALL SLOPE CHANGE

FOOTING STEP
DESIGN AND DRAINAGE

DETAIL OF DESIGN

LOADING CASES

PLAN OF WALL WITH

BRIDGE DETAIL 3-4
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BUILDING CODE REQUIREMENTS FOR MASONRY STRUCTURES

 

4th EDITION WITH CALIFORNIA AMENDMENTS

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS,

SURCHARGE ON LEVEL GROUND SURFACE

DESIGN NOTES:
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Str: B’, q
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 LOAD

 CASE ˛

  LOAD

 CASE ˛˛

 

Str: B’, q

Str: B’, q

 LOAD

 CASE ˛

  LOAD

 CASE ˛˛
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Ser - SERVICE LIMIT STATE 1

Str - STRENGTH LIMIT STATE 1
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2.

 

 

1.

TYPE 6B WALL

TYPE 6A WALL

TYPE 6A WALL - TABLE OF REINFORCEING STEEL, DIMENSIONS AND DATA

OPTIONAL KEY

FINISHED GRADE

MASONRY CONSTRUCTION

2" CEMENT MORTAR CAP

REINFORCED

CONCRETE STEM

EXCEPT CONTINUOUS

PERVIOUS BACKFILL

NOT REQUIRED

MASONRY CONSTRUCTION

EXCEPT CONTINUOUS

PERVIOUS BACKFILL

NOT REQUIRED

TOE OF SLOPE

INTERSECTION

#5 TOTAL 5#5 TOTAL 5#5 TOTAL 5

REINFORCED

CONCRETE STEM

EDGE OF TRAVELED WAY

GUARD RAILING,

SEE NOTE 4

4’-0" Min FOR TYPE 6A WALL

5’-0" Min FOR TYPE 6B WALL

#5 TOTAL 2

TYPE 6B WALL - TABLE OF REINFORCEING STEEL, DIMENSIONS AND DATA

o

o

o

o

o

SYMBOLS:

NOTES:

3-1

q’  - NET BEARING STRESS (ksf)

o

Ser: B’, q’

Ser: B’, q’

o

o

Ser: B’, q’

Ser: B’, q’

o

o

q  - GROSS UNIFORM BEARING STRESS (ksf)
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 #5 @ 16
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SEE SHEET C-75

BOTH TYPE 6A AND 6B

CASE I AND II, FOR 

DESIGN LOADING:

TYPE 6 (Mod) DETAILS No. 2
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-
1
9
-
1
2

FOR DETAILS NOT SHOWN AT "6B", SEE "6A", SIMILARLY, 

FOR DETAILS NOT SHOWN AT "6A", SEE "6B".

 

DESIGN LOADING FOR BOTH TYPE "6A" AND "6B" IS 

AS SHOWN AT "6B".

 

TYPE 6 RETAINING WALL SHALL BE LIMITED TO USE 

FOR WALLS OF DESIGN H OF 6’-0" OR LESS.

 

WHERE TRAFFIC IS ADJACENT TO THE TOP OF WALL, GUARD RAILING SHOULD BE SET BACK 

FROM THE TOP FRONT FACE OF WALL AT LEAST 4’-0" OR 5’-0", DEPENDENT ON WALL TYPE.

  

FOR REINFORCED CONCRETE WALL STEM JOINT DETAILS, SEE        AND

 

NO SPLICES ARE ALLOWED ON A , B AND C BARS.

 

FOR "DESIGN NOTES", SEE "B3-7".
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   B

   A

   W

DESIGN H
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DESIGN H
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MATERIAL

SYMBOL

NOTES:
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DRAINAGE INLET PROTECTION

EROSION CONTROL (BONDED FIBER MATRIX)

AND BEFORE EC (BFM)

INCORPORATION OF COMPOST

INSTALLED AFTER

FIBER ROLLS MUST BE

DEPTH

SEE PLANTING PLANS FOR BIOSWALE PLANTING (NATIVE SOD, SOIL AMENDMENT AND CULTIVATE)

EC (BFM) EROSION CONTROL (BONDED FIBER MATRIX)

(SLOPE MEASUREMENT)

LB PURE LIVE SEED PER ACRE
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SECTION C-C
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AROUND PIPE
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SHEET DD-5

CONNECTION DETAIL

SEE PIPE

DETAIL SHEET DD-5

CONNECTION

SEE PIPE

LAP Typ
30 BAR Dia

TYPE C-2 INLET

FOR ADDITIONAL NOTES AND DETAILS SEE SHEET DD-51.
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�
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10"

45?1
�
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45?

1’-2"

PIPE CONNECTION DETAIL

FACE OF DI

Culv

    10
R=PIPE ID

5 pf

IN PLACE WITH THE DI
CEMENT MORTAR OR POURED
AREA MAY BE BUILT UP OF

a10

CONCRETE APRON AND GRADED V-DITCH

A A

C

B

SECTION A-A

REINFORCEMENT

WELDED WIRE

6x6 - W1.4xW1.4
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"
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E
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PLAN

B

C

4:1
4:1

R/W

SECTION C-C

5’-0"*

SECTION B-B

* DIMENSION IS APPROXIMATE; MATCH Exist Conc Chnl

INSTALL 1" Dia STEEL SUPPORT BOLTS AT 5’-0" C-C Max.

AFTER FABRICATION.

ALL EXPOSED METAL PARTS SHALL BE HOT-DIPPED GALVANIZED

THE FULL LENGTH ’L’.

FACE ANGLE SHALL BE CAST INTO STRUCTURE CONTINUOUS FOR

POLYPROPYLENE STEP.

ALTERNATE STEP MAY BE AN APPROVED STEEL REINFORCED

OTHERWISE OVER OPENING OF SMALLEST Dia.

WHERE POSSIBLE PLACE STEPS IN WALL WITHOUT PIPE OPENING,

1’-3" ABOVE FLOOR TO WITHIN 1’-0" OF TOP OF STRUCTURE.

STEPS SHALL BE CAST INTO THE WALL AT 1’-3" INTERVALS FROM

THE FLOW LINE OF THE BOX.

HEIGHT ’H’ IS MEASURED FROM THE TOP OF THE STRUCTURE TO

FLOOR SHALL HAVE A WOOD TROWEL FINISH.
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CONFORMING TO LATEST ASTM SPECIFICATIONS.
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Reinf STEEL SHALL COMPLY WITH THIS DRAWING UNLESS

Conc SHALL BE 560-C-3250 UNLESS OTHERWISE NOTED.

SURFACE OF TOP SLAB TO MATCH SW FINISH AND SLOPE.
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16.

15.

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

M
i
n

4
�

"

3’-0"

Exist Conc Chnl

4
"

NEEDED TO MATCH Exist GROUND SURFACE
VARY DITCH WIDTH AND SIDE SLOPES AS

PROTECTION)
Conc (SLOPE

us

STEP

POLYPROPYLENE

REINFORCED

APPROVED STEEL

R=3"

1" Dia SUPPORT BOLT

@ 3’-0" C-C Max

�" Dia ANCHOR BOLT

L4 x 3 x � 

Exist Chnl
BOND 4" INTO

@ 8" DRILL AND
#4 x 1’-0" BARS

OG

OG

FG/OG

3
’
-
0
"

4
"

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
2

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic005.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

DD-

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

06-25-12

183 650

NOTES AND DETAILS FOR B, B-2 AND C-2 INLET



DD-6

1’-3"

Min
1’-0"

6
�

"

BIOSWALE

"A-1" 303+97.97 TO 307+89.90

"A-1" 316+48.50 TO 317+44.46

2
’
-
1
0
"

A

A

B B

PLAN

SECTION A-A

SECTION B-B

2’-0"

B
I

O
S

W
A

L
E

10’-0"

2’-0"4’-6"

3’-6"2’-0"

4’-6"

BIOSWALE FL

5
:
1

5
:
1
*

5:1*

5
:
1

5
:
1

5
:
1

5:1*

5:1

5:1 5:1

5:1

5:1*

5:1*

5:1*

FL Elev

FL Elev

ES

MATCH ES SLOPE

FLATTER
2:

1 
OR

2:1 2:
1

2
’
-
6
"

CONCRETE OSD AND RSP
3
"

8 ut

* AT NO LOCATION ON THE OSD SURFACE SHALL SLOPES EXCEED 5:1

Conc OSD

REINFORCEMENT
WELDED WIRE
6x6 - W1.4xW1.4

DIKE (TYPE E)
TOP OF HMA

HMA DIKE

RSP LIGHT, METHOD B

RSP LIGHT, METHOD B

RSP FABRIC

OG

PROTECTION)
Conc (SLOPE

MATCH DIKE SHAPE
MATCH DIKE SHAPE

S
H

O
W

N
 

O
N
 

P
L

A
N

S

S
t
a
 

&
 

O
F

F
S

E
T
 

A
S ELEVATION

ROADWAY

S = MATCH

S = 0.30% Min

PRE-SLOPED FRAME

12" C-C

�" Dia x 3" LONG

CONCRETE ANCHORS

Var

M
i
n

5
"

1
4
�

"

12" C-C

�" Dia x 3" LONG

CONCRETE ANCHORS

2’-2�" Min

PRE-SLOPED FRAME

ab

12" SPP REVERSE GRADED

8

2
.
6
1
’
 

M
a
x

SECTION

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
3

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic006.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

DD-

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

06-25-12

SIDE SLOPE BEYOND
DIKE AND BIOSWALE

184 650



DD-7

FL FL

BSW

8 j

4

5 8 j 9 a c
 SHEET DD-7)

(SEE DRAINAGE DETAIL
DRAINAGE INLET MARKER

f

l

i p

ca

DETAIL SHEET DD-1)
(SEE DRAINAGE
Conc Chnl

us

DETAIL SHEET DD-1)
(SEE DRAINAGE
Conc Chnl

g

FROM METAL OR HARD RUBBER.

STAMP SHALL BE RIGID AND FABRICATED

DEPTH OF IMPRINT SHALL BE �", Min

2.

1.

WITH CONCRETE APRON
TYPE OCP (MODIFIED) INLET

FOR ADDITIONAL INFORMATION SEE Std PLAN D75B.

INLET

REINFORCEMENT

WELDED WIRE

6x6 - W1.4xW1.4

INLET

D
R

A
I

N
A

G
E
 

P
R

O
F
I
L

E
S
t
a
 

A
N

D
 

O
F

F
S

E
T
 

P
E

R

Max

1�
:1

a

TYPE B, C INLET

pn

PROTECTION)
Conc (SLOPE

b2

STRAIGHT HW (Mod)

FOR ADDITIONAL INFORMATION
SEE STANDARD PLAN D89

AND COVER
MH FRAME

NO DUMPING - I LIVE DOWNSTREAM

NO TIRE DESECHOS

HABITO EN EL AGUA

PIPE TO RECEIVE LUG
CAST 1" x 2�" SLOT IN

SQUARE END

Std PLAN D77B)
TYPE 36R GRATE (SEE

STEEL PLATE

2
’
-
6
"

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
3

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic007.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

DD-

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

06-25-12

185 650



DD-8

JOINT FILLER
�" Min EXPANSION

TO CONFORM TO Ret WALL
THICKEN INLET WALL

TOP DETAIL

FL OF GRATE

7 e g i k m q s uo

’T’ Min

RW LOL

’T’ Min (SEE Std PLAN D73) 

(SEE Std PLAN D73)
INLET PER PLAN

TYPE G2 (Mod) ADJACENT TO RETAINING WALL

w y aa

1 5 aa

APC OR RCP

PLAN D73)
(SEE Std 

4’-0"

SLOPE INLET TO MATCH Shld CROSS SLOPE.2.

 

FOR ADDITIONAL INFORMATION SEE Std PLAN D73.1.

CULVERT OD AND Ret WALL
2’ Min BETWEEN PERPENDICULAR

ELEVATION

8 9v g

g12

6

OPEN CHANNEL
FES OR

RETAINING WALL
HEADWALL OR

RETAINING WALL

HEADWALL OR

OPEN CHANNEL

FES OR

1
2
’
-
0
"

1
2
’
-
0
"

12’-0"

12’-0"6’-0"

2 a

PLAN PROFILE

PROFILE

PLAN

5

1

9’-0"

6’-0"

a

a

RSP TABLE

APC OR RCP

PLAN

AA

SECTION A-A

EXPANSION JOINT FILLER. 
AND PROVIDE �" Min

BOTTOM TO TOP OF RW Ftg
BOTTOM, INCREASE INLET

BETWEEN RW Ftg AND INLET
IF THERE IS LESS THAN 6"

(
S

E
E
 

S
H

E
E

T
 

C
-
1
7
)

S
T

R
U

C
T

U
R

A
L
 

S
E

C
T
I

O
N

P
E

R
V
I

O
U

S
 

C
o
n
c

1
’
-
0
"

 

NOTES: NOTES:

4" PERFORATED PVC

OF BASE LAYER

EXTEND PVC TO Bot

SNAP-SAMPLER CAP

4" LOCKING PVC

WITH GROUND SURFACE

INSTALL CAP FLUSH

S
H

O
W

N
 

O
N
 

P
R

O
F
I
L

E

S
t
a
 

&
 

O
F

F
S

E
T
 

A
S

 

S
H

O
W

N
 

O
N
 

P
R

O
F
I
L

E

S
t
a
 

&
 

O
F

F
S

E
T
 

A
S

RSP FABRIC

ac

SEE DRAINAGE PROFILES FOR ROCK SLOPE PROTECTION CLASS AND PLACEMENT METHOD1.

’t’

3’-0"

FT

2’-6"
’t’

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
3

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic008.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

DD-

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

RW TO FL OF GRATE
SLOPE INLET 2% FROM

SEE NOTE 2

06-25-12

186 650

OBSERVATION WELL

(SEE SHEET C-17)

STRUCTURAL SECTION

PERVIOUS Conc



DD-9

REINFORCEMENT

WELDED WIRE

6x6 - W1.4xW1.4

A

12 f

PLAN

B

SECTION A-A

A

B

REINFORCEMENT

WELDED WIRE

6x6 - W1.4xW1.4

SECTION B-B

TYPE OCP (Mod) INLET

TYPE G2 INLET

TYPE OCP (MOD) INLET WITH CONCRETE APRON

8 s

PLAN

TYPE G2 INLET WITH CONCRETE APRON

B
I

O
S

W
A

L
E
 
(
S

E
E
 

D
R

A
I

N
A

G
E
 

D
E

T
A
I
L

S
)

B
I

O
S

W
A

L
E
 
(
S

E
E
 

D
R

A
I

N
A

G
E
 

D
E

T
A
I
L

S
)

4
"

7
’
-
6
"

7’-6"

6’-11�

4
"

6
’
-
0
"

FLATTER
5:1 AND

F
L

A
T

T
E

R
5
:
1
 

A
N

D

FLATTER5:1 
AND

SLOPE

BIOSWALE

MATCH

SLOPE

BIOSWALE

MATCH

5:1

5
:
1

5
:
1

F
L

A
T

T
E

R
5
:
1
 

A
N

D

SLOPE

BIOSWALE

MATCH

5:1
SLOPE

BIOSWALE

MATCH 2
’
-
6
"
 

O
P

E
N
I

N
G

PROTECTION)
Conc (SLOPE

PROTECTION)
Conc (SLOPE

12" x 4" CUTOFF WALL 12" x 4" CUTOFF WALL

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
3

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic009.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

DD-

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

06-25-12

187 650



DD-10

3

H

q5e

B
 

=
 
2
’
-
0
"

B
 

=
 
2
’-

0
"

L
 

=
 
5
’
-
8
"

3 e

C 
= 

4’
-6

"

4 7 a

1
’
-
6
"

1
’
-
6
"

PLAN

A

B

C

B

B

B

B

B

C

A

(Exist)

Dia1 = 2’-6"

(Exist)

Dia2 = 2’-6"

C = 4’-0"

13.73?

SKEW =B
 

=
 
2
’
-
0
"

L
 

=
 
5
’
-
8
"

7 a

e

JUNCTION STRUCTURE

19.80?
SKEW1 =

19.79?
SKEW2 =

C = 4’-6"

PLAN

4 e

Dia1 
= 2’-

0"

A

Di
a2
 =
 2
’-

0"

A

B
 

=
 
2
’
-
0
"

C

B
 

=
 
2
’
-
0
"

C

B

B

B

B

A

A

B

B

C

q

PLAN

5

Dia1 = 2’-0"

Dia2 = 2’-0"

C = 3’-6"

C

B
 

=
 
2
’
-
0
"

2.45°
SKEW =

STANDARD PLAN D93B)
SAFETY CAGE (SEE

H
b

3
6
"
 
R
I
S

E
R

R
E

M
O

V
E
 

E
x
i
s
t

12.10?
SKEW =

3.05°
SKEW =

AND FRAME

36" MH COVER

TYPE MH WITH

UPPER STRUCTURE

L
 

=
 
5
’
-
8
"

AND FRAME

MH WITH 36" MH COVER

UPPER STRUCTURE TYPE

C = 3’-6"

C = 
3’-6

"

SEE SHEET DD-13 FOR ADDITIONAL INFORMATION.

PLAN D75B)
OCP (Mod) (SEE Std

GRATE

0
.
2
0
’

REINFORCEMENT

WELDED WIRE

6x6 - W1.4xW1.4

PROTECTION)
Conc (SLOPE

4
"

WALL
12" x 4" CUTOFF

O
P

E
N
I

N
G

2
’
-
0
"

O
P

E
N
I

N
G

2
’
-
0
"

36" CSP RISER

8’-0" Dia APRON

JS LADDERS

ALIGN RISER AND

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
3

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic010.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

JS LADDERS

ALIGN RISER AND

AND FRAME

MH WITH 36" MH COVER

UPPER STRUCTURE TYPE

ALIGN RISER AND JS LADDERS

JS LADDERS

ALIGN RISER AND

06-25-12

188 650



DD-11

e98

C

A

A

C

8 o

PLAN

Dia1 = 2’-0"

Dia2 
= 2’-

0"

L
 

=
 
5
’
-
8
"

C

A

C

A

B

B
PLAN

8 m

B
 

=
 
2
’
-
0
"

Dia1 = 2’-0"

Dia2 = 2’-0"

C = 4
’-6"

L
 

=
 
5
’
-
8
"

A

C

A

C

9 e

PLAN

Dia2 = 2’-0"

L
 

=
 
5
’
-
8
"

m o

JUNCTION STRUCTURE

28.20°

SKEW =

6" PPP

AND FRAME.  NO RISER.

MH WITH 36" MH COVER

AND FRAME

MH WITH 36" MH COVER

UPPER STRUCTURE TYPE

AND FRAME

36" MH COVER

TYPE MH WITH

UPPER STRUCTURE

PLAN

8 y
y

SEE SHEET DD-13 FOR ADDITIONAL INFORMATION.

Dia1 
= 2’-

0"

Dia2 = 1’-6"Dia2
 = 2

’-0"

D
i
a
1
 

=
 
1
’
-
6
"

A

A

A

A

C C
CC

B

B

6" PPP

AND FRAME

MH WITH 36" MH COVER

UPPER STRUCTURE TYPE

L
 

=
 
5
’
-
8
"

L
 

=
 
5
’
-
8
"

C = 3’-6"

PLAN

8 ad

ad

AND FRAME

36" MH COVER

TYPE MH WITH

UPPER STRUCTURE

JS LADDERS

ALIGN RISER AND

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
3

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic011.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

JS LADDERS

ALIGN RISER AND
JS LADDERS

ALIGN RISER AND

JS LADDERS

ALIGN RISER AND

06-25-12

189 650



DD-12

g

1
’
-
6
"

1
’
-
6
"

PLAN

A

B

B

C

B

B
B

C

B

A

(Exist)

Dia1 = 3’-0"

(Exist)

Dia2 = 3’-0"

L
 

=
 
5
’
-
8
"

1.40?

SKEW =

B
 

=
 
2
’
-
0
"

g11

C

A

A

C

11 t

PLAN

Dia1 = 1’-6"

Dia2 = 2’-0"

L
 

=
 
5
’
-
8
"

L
 

=
 
5
’
-
8
"

L
 

=
 
5
’
-
8
"

CC

CC

Dia2 = 2’-0"

Dia2 = 2’-0"

A

A

Dia1 = 2’-0"

Dia1 = 2’-0"

A
A

b

PLAN

12 d

PLAN

JUNCTION STRUCTURE

11 t b12 d

12

C = 3’-6"

AND FRAME.  NO RISER.

MH WITH 36" MH COVER

AND FRAME

36" MH COVER

TYPE MH WITH

UPPER STRUCTURE

AND FRAME

36" MH COVER

TYPE MH WITH

UPPER STRUCTURE

AND FRAME.  NO RISER.

MH WITH 36" MH COVER

SEE SHEET DD-13 FOR ADDITIONAL INFORMATION.

JS LADDERS

ALIGN RISER AND

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
1
3

1
2
-

S
E

P
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => s127400

DGN FILE => 1100020051ic012.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2762 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

11 SD 805 4.7/5.6

SAN DIEGO, CA 92101

SUITE 800

401 B St

SANDAG

SAN DIEGO, CA 92123

SUITE 250

5675 RUFFIN Rd

DOKKEN ENGINEERING

DRAINAGE DETAILS

NO SCALE

G
E

R
A

R
D
 

L
U

M
A

B
A

S

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

WALKER
KATHRYN

C77900

6/30/13

K
A

T
H

R
Y

N
 

W
A

L
K

E
R

0
6
-
0
6
-
1
2

P
A

U
L
 

K
O

S
I

N
S

K
I

11000200511

5/24/12

JS LADDERS

ALIGN RISER AND

06-25-12

190 650



DD-13

B

L

C

S
K

E
W

( TOP & BOTTOM )

OPTIONAL

FL
FLF

L

B

OPTIONAL

B

.

H

H

1
0
"

1
0
"

STIRRUP

H

LESS

SPAN
TOP AND BOTTOM

B

FL

#4 

SPAN

STIRRUP

STRUCTURE

*

*

B

1
0
"

36"

MANHOLE SEAT

SEE NOTE 13

SEE NOTE 13

SEE NOTE 15

SEE NOTE 16

 SEAT
MANHOLE    

H

36"

MANHOLE COVER

AND FRAME

CONCRETE RINGS
AND REDUCER

36"

#4  

#4  

#4 STIRRUPS @ 6"

9"

#4

#4

6"

8" 8"

8
"

8
"

2 - #6

#4    

#4

6"

#4 @ 4"

#5 @ 4"

#5 @ 4"

#6 @ 4"

8"

#5 TOTAL 4

#5 TOTAL 4

#5 TOTAL 4

#5 TOTAL 4

#5 TOTAL 4

#6 TOTAL 4

1
0
"

#4

#6 @ 6" TOTAL 3

#4

24"

8"

8"

8"

8"

8"

9"

9"

#4 @ 4"

#4 @ 4"

#5 @ 5"

#6 @ 4"

WHEN FILL OVER JUNCTION STRUCTURE IS 2’-0"

6"

@ 4"

NOT TO EXCEED 18" 

5"

5"

MAXIMUM FILL HEIGHT = 8’-0" 

TOP & BOTTOM

+-4"

3.5’

4.0’

4.5’

5.0’

5.5’

6.0’

6.5’

7.0’ 9.5"

8.5"

9"

9.5"

5.5’ OR

6.5’

7.0’

8.0’28"

2 - #6

2.5’

3.0’

3.5’

4.0’

4.5’

5.0’

7. MAXIMUM SKEW OF LATERAL PIPE B IS 45° .

1. PLANS SHALL DESIGNATE: INLET AND OUTLET PIPE DIAMETERS

14. WHEN LATERAL IS EXTENDED DIRECTLY INTO THE WALL. IT SHALL BE

13. WHEN C IS SPECIFIED, CONTRACTOR MAY, AT HIS OPTION, BRING THE

LATERAL DIRECTLY INTO THE WALL FOR USE AS AN INSIDE FORM. A 

THE WALL OF THE STRUCTURE
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8" 2’-0" 8"

8
"

2
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-
0
"

8
"
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-
2
"

4"

5’-0"

6"

6"

8
"

8
"

6"6"

3" Typ

2
’-

0
"

2
’
-
0
"2

3
.
8
3
°

1
4
.
0
2
°

5’-0"

4’-0"

4’-0
"

GENERAL NOTES:

DESIGN NOTES:

STIRRUPSECTION B-B

5"3’-0"5"

PLAN

C

B

9
.
9
4
°

9
.
4
8
°

B

C

B

A

A

B

H

5
’
-
8
"

5’-5"

H
b

15" 15"

7.

6.

5.

4.

3.

2.

1.

EXACTLY

2" Clr

EXACTLY

2" Clr

4.

3.

2.

1.

   @ 4"
#4 Tot 3

   @ 4"
#4 Tot 3

#4   @ 8" Typ

AND Bot)

@ 6" (TOP

#4 STIRRUPS

#4     

MAXIMUM FILL HEIGHT = 20 FT.

Fy =60,000 PSI

Fc’=3,600 PSIUNIT STRESSES

100 PCF HORIZONTAL

140 PCF VERTICALEARTH PRESSURES

HS20-44 TRUCKLIVE LOAD

WITH REVISIONS BY CALTRANS).

SPECIFICATIONS (1983 AASHTO SPECIFICATIONS

DESIGNED IN CONFORMANCE WITH BRIDGE DESIGN

JUNCTION STRUCTURE

SECTION A-A SECTION C-C

5 d

#4

INTO JS (Typ)

#4 @ 8" EXTEND

#4 @ 1’-0" (Typ)

NOTE 4

OPTIONAL SEE

#4   @ 4" (Typ)

Culv

NOTE 4

OPTIONAL SEE

#4

#4   @ 8"
#6 @ 4"

#4 @ 1’-6"

#4 @ 4"

STIRRUP (Typ)

CLASS 2 Conc

#6   Tot 2

(SEE NOTE 7)

#5 Tot 4

NOTE 7) (Typ)

#5 Tot 4 (SEE

#4 @ 1’-0"

#4 @ 1’-0"

36" RCP RISER

THE OPENING

BARS SHALL EXTEND 8" Min ON EITHER SIDE OF

INTERRUPTED MAIN REINFORCEMENT.

ADDITIONAL Reinf EQUIVALENT TO HALF THE

ADJACENT TO EACH SIDE OF THE OPENING, PLACE

FLUSH WITH WALL.

WALL IT SHALL BE MITERED AS NECESSARY TO BE

WHEN LATERAL IS EXTENDED DIRECTLY INTO THE

SHALL BE POURED AROUND THE PIPE.

THICKNESS AND Reinf AS SHOWN IN SECTION B-B

INSIDE FORM. A COLLAR CONFORMING WITH THE WALL

LATERAL DIRECTLY INTO THE WALL FOR USE AS AN

CONTRACTOR MAY, AT HIS OPTION, BRING THE

SHOWN.

Reinf STEEL SHALL BE PLACED 2" Clr EXCEPT AS

PROVIDE A LEVEL MH SEAT

THICKNESS OF DECK SHALL VARY AS NECESSARY TO

STANDARD PLAN D75C

RISER SHALL HAVE A LADDER. FOR DETAILS SEE

JS LADDERS

ALIGN RISER AND
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TACK WELD 2’-0" OF �"

HEAT-TREATED CHAIN

TO FRAME AND GRATE

6" Max

BEARING BAR

GRATE CHAIN DETAIL

PLAN

SECTION A-A
DESIGN NOTES:

STORM DRAIN
JOINING TO AN EXISTING
AND COLLAR WHEN 
LIMIT OF EXCAVTION

45°-90°
SECTION B-B

J-1 LUG FOR RCP PIPES

1 c

8 q

1 d 2 d 3 a

4 a 6 b

7 e

8 f 9 c 11 e 12 f

i j l n s u w y aa g

c l n p

g i k m o q s u w y aa

h j s k m o v i

B

12"

Min

12" Min

B

B

B

D

1:2 GROUT

0°-45°

1
2
"

B

A

SMOOTH

CLEAR & GROUT

CUT PIPE TO

1
2
"

12"Min

#5 TOTAL 4

   OF 12" BELOW INLET PIPE
1. CONCRETE SHALL EXTEND TO MINIMUM

A

D
/
2

6"6"

6
"

BE NON-PERFORATED

PIPE WITHIN ENCASEMENT SHALL

GRATE CHAIN WEIGHT IS 3 LB

BARS INTO COLLAR

BEND EXPOSED

Cu
lv
 I

D

12"

9
"
 

M
i
n

8 x e

PROTECTION SLAB

c 121 ac

ae

7 b

PLACE REBARS AT 2" CLEAR CONCRETE COVER Typ

Conc BACKFILL

SPRING LINE

POLYSTYRENE

1" EXPANDED

BOTTOM OF Ftg

#4 @ 12"

#4 @ 12" Typ

LINE

EXCAVATION

APPROXIMATE
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DETAIL C

DETAIL B

DETAIL A

DETAIL D

DETAIL E

DETAIL F

6
"

1
�

"

�"
38�" Dia

38�" Dia

39�" Dia

38�" Dia

24�" Dia

24" Dia

22" Dia

�"

�"

�"

1
�

"

1
�

"

�"

4" 36" Dia
�" CHAMFER

26" Dia

26�" Dia

1
�

"
 

M
i
n

3
"1
�

"

1�"

�"

�"

�"

�" Max

�"

�"

�"

�"

�"
1"

�"

SEE DETAIL "F"

3�" �"

Typ

�"

6 RIBS

FINISHED SURFACE

FRAME AND COVER SHALL BE CAST IRON. CAST IRON SHALL

NOTES:

MACHINE ALL MATCHING SURFACES AND SEATS OF FRAME AND

COVER TO PREVENT ROCKING.

IMPORTED FRAMES AND COVERS SHALL HAVE THE COUNTRY OF

ORIGIN MARKED IN COMPLIANCE WITH FEDERAL REGULATIONS.

1.

2.

3.

4.

CONFORM TO ASTM48, CLASS 35B.

�
"

1
�

"

�
"

�"

1"

 

 

CALFO
ET

IN

RM
OTS

ROF

S
AT

SEE DETAIL "B"

SEE DETAIL "C"

I

A

DRAIN

(TYPE A SHOWN)

1
�

"

FOR INNER COVER, 

12 RIBS

30°

Dia

SEE DETAIL "A"

SEE DETAIL "E"
36" Dia

�"

22"

24" Dia

 

SEE DETAIL "D"

�"

�"
�"

�"�
"

23�" Dia

2"

3�"

1�"

4

WEIGHT:

OUTER COVER

INNER COVER

FRAME

285 - 330 LBS

314 - 363 LBS

147 - 171 LBS

1
�

"

3
"

3�"

�"

�
"

23�" Dia

1
"

HALF PLAN FRAME AND COVER (36")

HALF SECTION FRAME AND COVER (36")

FRAME AND COVER (24")

SECTION FRAME AND COVER (24")

36"

FRAME

147 - 171 LBS

166 - 193 LBS

24"

COVER

22" Dia

24�" Dia

26�" Dia

1
�

"

30�" Dia

g

HEAVY DUTY MANHOLE FRAME AND  COVER

me ef n tu yoq s5 7 8 11 129 bd da ad b
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(N) (N) (N)

DESCRIPTION STATIONLF LF LF LF LF LF LF LF LF- EA EA EA EA EA EA EA EALB EA EACY CY CY LFSQYDD
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ALLOWABLE PIPE MATERIAL AND PROTECTION

RCP

DESIGNATION

24" APC 24 24

LF LF

G
R

A
T

E
 

C
H

A
I

N

EA

(N)

(TYPE S)

HDPE PIPE

     W - WATER TIGHT JOINT
     P - POSITIVE JOINT
     D - DOWN DRAIN
     S - STANDARD
2. PIPE JOINT TYPES:
1. (N) - NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY.
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805

191

191
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34.7

3.9
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3.1

2.8

2.7

4.0

5.9

0.5

0.5

2.0

754.6

21.6

34.3

271.7

63.8

31.9

97.7

85.6

83.8

64.2

12

12

2

1

1

9.89 Rt "PL" 14+51.66

44.50’ Rt "PL" 17+89.21

32.66’ Rt "PL" 14+39.34

9.41’ Rt "PL" 14+51.52

39.34’ Rt "PL" 14+63.31

108.52’ Rt "PL" 14+67.04

108.52’ Rt "PL" 14+67.04

12.05’ Rt "RV" 60+99.46

25.52’ Lt "RV" 60+96.45

88.72’ Lt "PL" 24+15.42

8.83’ Lt "PL" 22+34.46

16.86’ Lt "PL" 22+17.37

45.80’ Rt "PL" 22+30.72

72.02’ Lt "PL" 22+11.89

66.50’ Lt "PL" 21+80.10

34.60’ Rt "PL" 21+83.48

191.04’ Rt "A1" 288+60.00

173.47’ Rt "A1" 287+75.07

107.24’ Rt "A1" 287+19.84

114.25’ Lt "A1" 295+60.00

91.33’ Lt "A1" 290+69.97

0.0 34.9

14.6

7.4

5.7

3.0

4.2

0.0 -

14.20

5.99

12.80

13.64

5.59

7.21

7.00

5.00

5.00

5.50

9.59

9.00

5.23

5.50

3.70

4.50

5.60

REMOVE 18" RCP

REMOVE INLET (TYPE B)

TYPE OL-14 INLET

24" RCP

24" APC

TYPE B-2 INLET

48" RCP WITH Conc COLLAR

JUNCTION STRUCTURE

48" RCP

48" FES

RSP (1/4 TON, METHOD B) WITH FABRIC

TYPE GOL-7 INLET

24" APC

TYPE G2 INLET

24" APC WITH Conc COLLAR

TYPE G2 INLET

24" APC

REMOVE 18" CMP

REMOVE INLET (TYPE B)

REMOVE 18" CMP

REMOVE INLET (TYPE B)

24" RCP

JUNCTION STRUCTURE

24" APC

TYPE G4 INLET

24" APC

TYPE GOL-10 INLET

CONCRETE CHANNEL (L = 733.2’)

CONCRETE CHANNEL (L = 275.1’)

TYPE OCP (Mod) INLET

24" APC

JUNCTION STRUCTURE

24" APC

CONCRETE CHANNEL (L = 1039.4’)

CONCRETE CHANNEL (L = 272.1’)

TYPE OCP (Mod) INLET

TYPE GD1 INLET

24" APC

12" SPP

REMOVE INLET 

0.0

5/24/12

650

06-25-12

0
6
-
1
5
-
1
2

198

C
O

N
C

R
E

T
E
 

B
A

C
K

F
I
L

L
 
(
P
I
P

E
 

T
R

E
N

C
H
)

D
R

A
I

N
A

G
E
 

S
Y

S
T

E
M
 

N
o
.

D
R

A
I

N
A

G
E
 

S
Y

S
T

E
M
 

N
o
.

O
B

S
E

R
V

A
T
I

O
N
 

W
E

L
L



2
4
"
 
R

E
I

N
F

O
R

C
E

D
 

C
O

N
C

R
E

T
E
 

P
I
P

E

3
0
"
 
R

E
I

N
F

O
R

C
E

D
 

C
O

N
C

R
E

T
E
 

P
I
P

E

3
6
"
 
R

E
I

N
F

O
R

C
E

D
 

C
O

N
C

R
E

T
E
 

P
I
P

E

4
8
"
 
R

E
I

N
F

O
R

C
E

D
 

C
O

N
C

R
E

T
E
 

P
I
P

E

P
I
P

E
 
J

O
I

N
T
 

T
Y

P
E

R
E

M
O

V
E
 

C
U

L
V

E
R

T

M
A

X
I

M
U

M
 

H
E
I

G
H

T
 

C
O

V
E

R

S
T

R
U

C
T

U
R

E
 

H
E
I

G
H

T

C
o
n
c
 

C
O

L
L

A
R

D
R

A
I

N
A

G
E
 
I

N
L

E
T
 

M
A

R
K

E
R

G
R

A
T

E
 

T
Y

P
E
 
3
6

R

M
A

N
H

O
L

E
 

F
R

A
M

E
 

A
N

D
 

C
O

V
E

R

M
I
S

C
E

L
L

A
N

E
O

U
S
 
I
R

O
N
 

A
N

D
 

S
T

E
E

L

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
)

R
E

M
O

V
E
 
I

N
L

E
T

R
E

M
O

V
E
 

H
E

A
D

W
A

L
L

C
A

B
L

E
 

R
A
I
L
I

N
G

STRUCTURESCULVERTS

(N)

DESCRIPTION STATIONLF LF LF LF LF LF LF LF LF- EA EA EA EA EA EA EA EALB EA EACY CY CY LFSQYDD
R

A
I

N
A

G
E
 

P
L

A
N
 

S
H

E
E

T
 

N
o
.

D
R

A
I

N
A

G
E
 

U
N
I
T
 

N
o
.

D
R

A
I

N
A

G
E
 

U
N
I
T
 

N
o
.

DRAINAGE QUANTITIES

NOTES:

2
4
"
 

A
L

T
E

R
N

A
T
I

V
E
 

P
I
P

E
 

C
U

L
V

E
R

T

G
R

A
T

E
 

T
Y

P
E
 
2
4
-
1
3

CYCYLF

S
T

R
U

C
T

U
R

A
L
 

C
O

N
C

R
E

T
E
,
 

H
E

A
D

W
A

L
L

R
O

C
K
 

S
L

O
P

E
 

P
R

O
T

E
C

T
I

O
N
 
(
L
I

G
H

T
,
 

M
E

T
H

O
D
 

B
)

3

LF LF

R
E

M
O

V
E
 

C
U

L
V

E
R

T

(N) (N) (N) (N) (N) (N) (N)

LF

3
6
"
 
R

E
I

N
F

O
R

C
E

D
 

C
O

N
C

R
E

T
E
 

P
I
P

E
 

R
I
S

E
R

(N)

EA

�
"
 
C

H
E

C
K

E
R

E
D
 

P
L

A
T

E
 

C
O

V
E

R
 

A
N

D
 

F
R

A
M

E

EA

G
R

A
T

E
 

T
Y

P
E
 
2
4
-
1
2

C
O

N
C

R
E

T
E
 
(
S

L
O

P
E
 

P
R

O
T

E
C

T
I

O
N
)

(N)

     P - POSITIVE JOINT
     D - DOWN DRAIN
     S - STANDARD
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33.46’ Rt "DAR" 302+86.46

33.46’ Rt "DAR" 302+79.03

33.29’ Rt "DAR" 302+01.29

33.46’ Lt "DAR" 304+00.94

33.46’ Lt "DAR" 303+92.46

33.46’ Lt "DAR" 303+39.46

33.46’ Lt "DAR" 302+86.46

33.46’ Lt "DAR" 302+79.03

33.46’ Lt "DAR" 302+01.29

9.63’ Rt "DAR" 300+65.51

10.04’ Rt "DAR" 299+94.75

77.22’ Lt "A1" 299+73.43

76.00’ Lt "A1" 299+73.73

120.12’ Lt "A1" 299+70.57

128.40’ Lt "A1" 299+70.01

19.82’ Rt "NC" 48+95.00

19.85’ Lt "NC" 49+29.11

22.81’ Lt "NC" 49+55.37

46.50’ Lt "PL" 14+17.63

52.25’ Lt "PL" 14+24.23

27.77 Rt "PL" 17+58.60

085.3

30.0

55.3

-

5.62

5.71

14.79

4.50

4.56

5.02

5.62

5.71

7.60

5.50

8.69

8.63

4.66
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5.50
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5.70

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

3" PLASTIC PIPE FROM ABUTMENT 

REMOVE SCSP

24" RCP WITH CONCRETE COLLAR

JUNCTION STRUCTURE

3" PLASTIC PIPE FROM ABUTMENT 

REMOVE INLET (TYPE GDO)

REMOVE 18" CSP

30" RCP WITH Conc COLLAR

TYPE GD2 INLET

30" RCP CLASS 4 WITH Conc COLLAR

6" PLASTIC PIPE

24" APC

TYPE B INLET

24" APC

TYPE B INLET

24" APC

JUNCTION STRUCTURE

TYPE C-2 INLET

24" APC

MODIFY JUNCTION STRUCTURE

REMOVE 36" RCP

REMOVE INLET (TYPE C)
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105.42’ Rt "A1" 301+50.00

47.57’ Lt "WL1" 10+10.09

31.93’ Lt "WL1" 9+88.53

102.47’ Rt "A1" 307+56.93

105.42’ Rt "A1" 305+43.26

111.92’ Rt "A1" 303+94.50

7.15’ Lt "RV1" 11+43.83
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24" APC

TYPE G2 INLET

24" APC

TYPE OS INLET

JUNCTION STRUCTURE

18" RCP WITH PROTECTION SLAB

12" SPP REVERSE GRADED

24" APC

TYPE GD1 INLET

JUNCTION STRUCTURE

24" RCP WITH PROTECTION SLAB

3" PLASTIC PIPE FROM ABUTMENT 

OBSERVATION WELL

RSP (LIGHT, METHOD B) WITH FABRIC

RSP (LIGHT, METHOD B) WITH FABRIC

TYPE G2 INLET WITH Conc APRON

24" APC

6" PP WITH Conc ENCASEMENT

24" APC

JUNCTION STRUCTURE

24" APC

JUNCTION STRUCTURE

24" APC

Conc CHANNEL

TYPE OCP (Mod) INLET

24" APC

TYPE GD1 INLET

24" APC

TYPE GD2 INLET

30" RCP WITH Conc COLLAR

REMOVE 24" CSP

REMOVE HEADWALL

REMOVE 30" CSP

REMOVE INLET (TYPE GDO)

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET

24" RCP

TYPE G2 (Mod) INLET


