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NONWOVEN OR WOVEN

RSP-FABRIC

 RSP

MINIMUM DEPTH

(mm)
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2.  

FACING
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1 T

D
ia

PIN FABRIC TO 

SIDES OF TRENCH

RSP DEPTH

(SEE TABLE)

SECTION A-A

PLAN

L
 
=

 
6
 
x
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OR SEE 

TABLE B

OR SEE 

TABLE B
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 S
E

E
 T

A
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L
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 B

A
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W
 S

E
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 T
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B
L
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 B

A

RSP

SIZE

DRAINAGE 

SYSTEM No.

ROCK SLOPE PROTECTION DETAILS

DRAINAGE DETAIL No.1

11+24 3.0 4.0 FACING 2

4.0 7.0 1419+85 Lt "H"

RT/LT

1

Dia

FES

Dia

HEADWALL

AT FES OUTLET

ROCK

TABLE A

ROCK

RSP FABRIC

BACKING DEPTH

A A A

W = 3 x Dia W = 3 x Dia

W = 3 x Dia (Min)

OR SEE TABLE B

AT HEADWALL OUTLET
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R O
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E D
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L SEE TABLE B

AT OVERSIDE DRAIN OUTLET

TABLE B

RSP SUMMARY

STATION
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(m)
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(m)

OUTLET OF OVERSIDE

DRAIN
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CONCRETE COLLAR FOR RCP

DRAINAGE DETAIL No.2

FLOW

9
0
^

90^

<A

2

L/2 (Typ)

1

FLOW

9
0
^

A/2

CUT No. 2

LINE

D
o

(SEE NOTE 10)

SONO-TUBE, OR EQUAL, INTERIOR FORM

CUT No. 1: SAW THE TUBE AT AN ANGLE OF A/2 WITH THE TRANSVERSE

           PLANE. REVERSE ONE SECTION AND TAPE BOTH SECTONS TOGETHER

           FORMING THE DEFLECTION ANGLE A.

CUT No. 2: SAW THE TUBE LONGITUDINALLY REMOVING A STRIP 3.14 (D -D)

           WIDE ON THE SIDE OPPOSITE THE OPEN JOINT. BEND THE ENDS OF THE CUT

           TOGETHER AND INSERT THE TUBE IN THE PIPE.

PIPE DIAMETER
No. OF

CIRCULAR TIES

525 mm OR LESS 3

1 2

1 2

1 2

CUT No. 2

LINE

DETAIL A

3.14 (D -D)
O

D
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.

INTERIOR SURFACE OF PIPE

TYPICAL JOINT FOR REINFORCED CONCRETE PIPE

DETAIL B

300 mm 100 mm

2.  FOR CURVE JOINTS (SEE DETAIL B)

      IF THE EXTREME ENDS OF THE PIPE LEAVE A CLEAR

      SPACE THAT IS GREATER THAN 25 mm, BUT IS LESS

      THAN  75 mm, A CONCRETE COVER IS REQUIRED.

      IF THE EXTREME ENDS OF THE PIPE LEAVE A CLEAR SPACE

      THAT IS EQUAL TO OR GREATER THAN 75 mm, BUT LESS

      THAN 150 mm, A CONCRETE COLLAR IS REQUIRED. IF THE

      CLEAR SPACE IS 150 mm OR GREATER, A TRANSITION

      STRUCTURE IS REQUIRED.

3.  CONCRETE COLLAR SHALL NOT BE USED FOR A SIZE

    CHANGE ON THE MAIN LINE.

4.  CONNECTOR PIPES

    A.  WHERE PIPES OF DIFFERENT DIAMETERS ARE JOINED

        WITH A CONCRETE COLLAR, L AND T SHALL BE THOSE

        OF THE LARGER PIPE . D=D  OR D , WHICHEVER IS

        GREATER.

        AND WHEN D IS GREATER THAN D , JOIN SOFFITS.

5.  FOR PIPE LARGER THAN 1800 mm SPECIAL COLLAR DETAILS

    ARE REQUIRED.

6.  FOR PIPE SIZE NOT LISTED USE NEXT SIZE LARGER.

7.  REINFORCEMENT SHALL CONFORM TO ASTM A 615 M 

    GRADE 300

8.  WHERE REINFORCING IS REQUIRED THE DIAMETER OF THE

    CIRCULAR TIES SHALL BE D+(2X WALL THICKNESS) + T.

9.  REINFORCING SHALL BE USED WHERE THE PIPE DIAMETER

    IS GREATER THAN 525 mm AND ON ALL PIPES WHERE THE 

    SPACES BETWEEN THE EXTREME OUTER ENDS IS 75 mm OR

    CIRCULAR TIES:

    THE NUMBER OF CIRCULAR TIES SHALL BE INCREASED TO

    SHALL BE USED TO PROVIDE A SMOOTH INTERIOR JOINT.THE

    PAPER FORM MAY BE LEFT IN PLACE (SEE DETAIL A).

10. AN INTERIOR FORM OF UNSEALED SONO-TUBE OR EQUAL

NEW  PIPE

EXISTING PIPE

    WHERE THE SPACE BETWEEN PIPE ENDS EXCEEDS 75 mm

    LARGER.

 EXTREMEOUTER ENDS

MORTAR
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D
 
 

0

    B.  WHEN D IS EQUAL TO OR LESS THAN D , JOIN INVERTS

300 mm 125 mm

600 mm 300 mm 150 mm

450 mm 225 mm

450 mm 250 mm

450 mm 250 mm

1050 mm

1350 mm

D L T

T

L

T

L

T

T
450 mm

450 mm

750 mm 175 mm

900 mm 225 mm

1200 mm

450 mm

300 mm

MINOR CONCRETE

#13 CIRCULAR TIES

SEE NOTE 9

3

4

600 mm TO 750 mm

825 mm TO 1425 mm

    MAINTAIN AN APPROXIMATE SPACING OF 150 mm C-C

#13 @ 300 

#13 @ 300

25 (Typ)

150

Min

150 

Min

1.  A CONCRETE COLLAR IS REQUIRED WHERE THE CHANGE

    IN GRADE EXCEEDS 10 PERCENT.
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TG PER PLAN

Std INLET

1:4 OR FLATTER(Typ)

L
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FL PER PLAN

PLAN

MINOR Conc BACKFILL

CONCRETE BACKFILL

FOR AT GRADE PIPE

DRAINAGE DETAIL No.3

CONCRETE APRON

DRAINAGE DETAIL No.6

EQUAL EQUAL

Typ

TYPICAL BIO SWALE SECTION

DRAINAGE DETAIL No.5

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

0.60.6

B=2.0 m Typ UNLESS

NOTED OTHERWISE

EROSION CONTROL BLANKET

SEE EROSION CONTROL PLAN

EROSION CONTROL BLANKET 

SEE EROSION CONTROL PLAN

CIRCULAR
PLAN

RECTANGULAR

FLOWFLOW

INLET TYPE
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SECTION B-B

PLAN

INLET ON

SLOPE

INLET ON SLOPE

TG PER PLAN
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MATCH PROPOSED

    GRADE

MATCH PROPOSED

    GRADE

24.580 m Lt "X" 15+65.254

27.009 m Lt "X" 15+78.532

28.038 m Lt "X" 15+84.279

150 mm
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FLOW

A
A

FLOWLINE

IF APPLICABLE

FLOWLINE

Typ 150 mm OR FULL DEPTH

TO THE BOTTOM OF CORRESPONDING HMA

LAYER IF THE PIPE RUNS INTO DESIGN

PAVEMENT THICKNESS. PAVEMENT

CONFIGURATION PER SHEET X-1.

NOTE:

1.

BEGIN PCC RIBBON GUTTER

PCC DITCH PER

SHEET C-27

SECTION A-A

TRANSITION TO

PCC DITCH

END PCC RIBBON GUTTER
PCC DITCH PER

SHEET C-27

SECTION B-B

INLET TYPE

PER PLANS
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75 Min

D B
T

T

A

3
0

0
3

0
0

TIE

BARS

C

T T

TIE BARS

F BARS

T
T

B

300

375

450

525

600

675

750

825

900

975

TABLE OF VALUES

FOR T

MINIMUM DEPTH OF TOP

AND BOTTOM SLABS SHALL

BE    + 50D

12CONCRETE

CRADLE

SEE NOTE 2

SPRING

LINE

B BARS

A BARS

F BARS

Elev ’R’

TIE BARS

    BEYOND LIMITS OF ’L’.  H=1/2 OUTSIDE DIAMETER OF PIPE PLUS 80 AS
    A MINIMUM.  CRADLE MAY BE OMITTED ON SIDE OPPOSITE LATERAL INLET
    WHEN CONSTRUCTED IN CONNECTION WITH EXISTING PIPE STORM DRAIN.

3.  A AND B BARS SHALL BE CARRIED TO A POINT NOT LESS THAN J DISTANCE

4.  TRANSVERSE REINFORCEMENT IN PIPE SHALL BE CUT IN CENTER OF OPENING

    AND BENT TO UNIFORM DISTANCE FROM TOP AND BOTTOM OF JUNCTION STRUCTURE.

    DRAINAGE PLAN, THE CONTRACTOR SHALL HAVE THE OPTION OF CONSTRUCTING

    JUNCTION STRUCTURE #2, IN WHICH CASE CONSTRUCTION DATA WILL BE

    FURNISHED BY THE ENGINEER.

UNDISTURBED

EARTH

SECTION M-M

    OTHERWISE SHOWN.

7.  STEEL SCHEDULE:  A AND B BARS - #16 @ 75 C-C

8.  MONOLITHIC ARCH:  WHEN JUNCTION STRUCTURE #1 IS SPECIFIED WITH

    REINFORCED MONOLITHIC ARCH STORM DRAIN, VALUE ’D’ SHALL REFER TO THE

    CLEAR SPAN OF ARCH.  REINFORCING STEEL SHALL BE CUT AND BENT INTO

    JUNCTION STRUCTURE THE SAME AS FOR PIPE.  CONCRETE CRADLE UNDER

    REINFORCED MONOLITHIC ARCH IS NOT REQUIRED.

10.  ELEVATION ’S’ APPLIES AT CENTER OF MAIN LINE ON PROLONGATION OF

    INVERT SPUR.

MINOR

M

M

Z

NOTES:

D1F F

C
 B

A
R

S

D2F F

PLAN

L

T

B

T

M

F BARS

.

.
.

.

.

.

. .
.

.
.

.

.

.

.

.
..

.

C

SECTION G-G

TIE BARS
C BARS

A BARS

SPRING LINE

B BARS

F BARS

B

SECTION N’-N"-N"

PROJECTED ON M-M-N"

    FOR PIPE DIAMETERS 2550 TO 3600.

3.  FLOOR OF STRUCTURE SHALL BE STEEL TROWELED TO SPRING LINE.

    UNLESS OTHERWISE SHOWN. A AND B BARS NEED NOT BE LONGER THAN THE

    OUTSIDE DIAGONAL WIDTH OF THE LATERAL SPUR.

5.  STEEL SCHEDULE:

STATION

POINT

P

N"

TIE

BARSP

P

C
 O

F
 S

P
U

R

L

A AND B

BARS

OPTIONAL

Const JOINT

Elev A

Elev S

AT N"

P

Elev R

T

T

BT T

T
T

F BARS

TIE

BARS

A OR B BARS

#16 @ 75

#19 @ 75

#22 @ 75

4.  REINFORCEMENT STEEL SHALL BE 40 CLEAR FROM FACE OF CONCRETE

M

N

G

G

NOTES:

Elev B

Elev A

TIE BARS

N

C BARS

.

.
.

.
TIE

BARS

F BARS

5.  OPTIONAL CONSTRUCTION:  WHEN JUNCTION STRUCTURE #1 IS SPECIFIED ON 

F BARS AND TIE BARS SHALL BE PLACED IN ALL FOUR FACES F BARS, C BARS AND TIE BARS SHALL BE PLACED IN ALL FOUR FACES

A

.

.
.

TIE BARS

.
.

.
.

.

.
.

.
.

.

.

.

.

.

.
.

.
.

F BARS

TIE BARS

F BARS

TIE BARS

130

130

130

130

140

140

150

170

170

180

A&B

BARS

1
3
0

130

2.  PIPE SHALL BE CRADLED IN CONCRETE EXTENDING LONGITUDINALLY TO 300

6.  REINFORCING STEEL SHALL BE 40 CLEAR FROM FACE OF CONCRETE UNLESS

                           F BARS - #13 @ 150 C-C

                         TIE BARS - #13 @ 450 C-C

#13 @ 450 C-C

#13 @ 450 C-C

BOTH WAYS TO BE

USED WHEN D2

IS 1500 OR MORE

2.  EMBEDMENT ’P’ SHALL BE 130 FOR PIPE DIAMETERS 300 TO 2400 AND 200

Dia B OR D2

300 TO 975

1050 TO 2100

2250 TO 3600

TIE BARS - #13 @ 450 C-C

C OR F BARS

#13 @ 150

#16 @ 150

#19 @ 150

110

110

120

130

140

140

160

160

170

180

190

200

210

220

230

240

250

260

260

280

280

300

320

340

360

400

410

420

440

440

450

450

460

300

375

450

525

600

675

750

825

900

975

1050

1125

1200

1275

1350

1425

1500

1575

1650

1725

1800

1950

2100

2250

2400

2550

2700

2850

3000

3150

3300

3450

3600

TABLE FOR DIMENSIONS

D2 OR B F OR T

    FROM CENTER LINE.  J=  (7D/12)+150.

JUNCTION STRUCTURE No.1 (JS NO 1)

F BARS

JUNCTION STRUCTURE No.2 (JS NO 2)

    Elev B, Elev R AND Elev S ARE SHOWN ON DRAINAGE PLANS OR PROFILES.

    ON DRAINAGE PLANS OR PROFILES. IF B EXCEEDS 3/4D, DO NOT USE THIS DETAIL.

DRAINAGE DETAIL No.7

DRAINAGE DETAIL No.8

Elev ’S’

1.  VALUES FOR A, B, C, D, L, Elev R AND Elev S SHOWN

Z

SECTION Z-Z

T

9.  FLOOR OF STRUCTURE SHALL BE STEEL-TROWELED TO SPRING LINE.

1.  VALUES FOR A, B, C, D1, D2, L, Elev A,

S
t
a

P
O

I
N

T

6.  ELEVATION S APPLIES AT CENTER OF MAIN LINE ON PROLONGATION OF

   INVERT OF SPUR.

7.  JUNCTION STRUCTURE SHALL BE POURED IN ONE CONTINUOUS OPERATION,

    EXCEPT THAT THE CONTRACTOR SHALL HAVE THE OPTION OF PLACING AT THE

    SPRING LINE A CONSTRUCTION JOINT WITH A LONGITUDINAL KEYWAY.

8.  LATERALS - WHERE LATERALS ENTER BOTH SIDES OF STRUCTURE, THEY SHALL

    BE DESIGNATED ON THE DRAINAGE PLAN AS A RIGHT OR LEFT, FACING IN

    THE DIRECTION OF STATIONING.

9.  CONTRACTOR SHALL ASSURE THAT WHERE METAL PIPE WITH PAVED INVERT JOINS

    THE JUNCTION STRUCTURE, THE JUNCTION STRUCTURE IS POURED MONOLITHICALLY

    TO MATCH THE FINISHED INVERT SURFACE OF THE JOINING PIPE.
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CASE 1

SECTION B-B

CASE 1

PLAN

CASE 1

SECTION C-C

CASE 2

SECTION
PLAN CASE 3

SADDLE CONNECTION

C

C

B

B

L

A>45^

CLASS "C" MORTAR

L

15 mm Min

SEE NOTE 4

SEE NOTE 6

B<45^

L

UNDISTURBED EARTH
BEDDING PER

SPECIFICATIONS

BEDDING OF

INLET PIPE

(SEE NOTES 9 & 10)

B<45^

SEE NOTE 3

Conc PIPE

RCP OR CSP

VARIES TO SUIT

CONDITIONS

CLASS "C" MORTAR

OD

� OD Min

BEDDING

NOTES:

 

CASE 1 AND CASE 2

 

 1. IF ANGLE A IS LESS THAN 45^ OR IF D IS LARGER THAN 600 mm, THEN

    ANOTHER STANDARD STRUCTURE SHALL BE SPECIFIED.

 

 2. THE OUTSIDE DIAMETER OF THE INLET PIPE SHALL NOT EXCEED

    ONE-HALF THE INSIDE DIAMETER OF THE MAIN LINE.

 

 3. THE INLET PIPE SHALL ENTER THE MAIN LINE RADIALLY.  IF THE

    INLET PIPE CANNOT ENTER RADIALLY, THEN ANOTHER STANDARD

    STRUCTURE SHALL BE SPECIFIED.

 

 4. THE SIZE OF THE OPENING INTO THE MAIN LINE SHALL BE THE OUTSIDE

    DIAMETER OF THE INLET PIPE PLUS 30 mm MINIMUM TO 75 mm MAXIMUM.

 

 5. ALL CONNECTOR PIPES FOR CASE 2 SHALL BE ENCASED IN CONCRETE

    IF LAID WITHIN THE MAIN LINE EXCAVATED TRENCH OR IF LAID ON FILL

    WHICH HAS NOT BEEN DENSIFIED.

 

 6. BURN OR CHIP END OF CONNECTOR PIPE FLUSH WITH INNER SURFACE

    OF MAIN LINE.  ROUND EDGE OF CONCRETE PIPE OR RCP.

 

 7. ALL CSP AND FITTINGS SHALL BE GALVANIZED.

 

 8. STATION SPECIFIED ON THE PROJECT DRAWINGS APPLIES AT THE

    INTERSECTION OF THE INSIDE WALL OF MAIN LINE AND THE CENTER

    LINE OF INLET PIPE.

 

 9. CASE 2 SHALL NOT BE USED TO CONNECT TO THE FLOOR OF A GRATING

    CATCH BASIN WHERE THE GRATE WILL BE SUBJECT TO VEHICLE TRAFFIC.

 

10. FOR CASE 2, NOT MORE THAN 3.5 m OF INLET PIPE SHALL BE LOCATED

    WITHIN THE MAIN LINE EXCAVATED TRENCH.

 

CASE 3

 

11. CONNECTIONS TO PIPES 525 mm OR LESS IN DIAMETER WITHOUT JUNCTION

    STRUCTURES OR PRECAST Y BRANCHES SHALL BE MADE WITH SADDLES.

 

12. THE OUSIDE DIAMETER OF THE INLET PIPE SHALL NOT EXCEED ONE-HALF

    THE INSIDE DIAMETER OF THE MAIN LINE.

 

13. TRIM OR CUT SADDLE TO FIT SNUGLY OVER THE OUTSIDE OF THE MAIN

    LINE SO ITS AXIS WILL BE ON THE LINE AND GRADE OF THE CONNECTOR

    PIPE.

 

14. THE OPENING INTO THE PIPE SHALL BE CUT AND TRIMMED TO FIT THE

    SADDLE SO THAT NO PART WILL PROJECT WITHIN THE BORE OF THE

    SADDLE PIPE.

 

15. THE CONNECTOR PIPE SHALL BE SUPPORTED AS SHOWN IN CASES 1 AND 2. 

MINOR CONCRETE

C MAIN LINE RCP

C LATERAL/CONNECTOR PIPE

C MAIN LINE RCP

Conc PIPE RCP OR CSP
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JUNCTION STRUCTURE No. 3 (JS No.3)

DRAINAGE DETAIL No.9

FOR OUTLET SEE Std

DRAINAGE INLET PLANS

DRAINAGE INLET FLOOR
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DRAINAGE DETAIL No.10

MANHOLE SHAFT SAFETY LEDGE

NOTES:

6
7
^

REINFORCEMENT DETAILS

FOR FLOOR AND ROOF SLABS

PLACE DIAGONAL

TOP & BOTTOM

Typ

Sym

ABOUT 

CL

JOINT DETAILS

PER NOTE 6

M
A

N
H

O
L

E

S
H

A
F

T

M
A

N
H

O
L

E

S
H

A
F

T

50 mm x 150 mm INSIDE DIAMETER

LIGHT WEIGHT METAL INSERTS.

TYPICAL FOR ROOF AND FLOOR

SLABS.  GROUT RAIL IN PLACE

B B

AA

PIPE RAIL

SEE NOTE 5

PRECAST

ROOF SLAB

STEPS ARE

CONTINUOUS

THROUGH SHAFT

COUPLING

DETAIL "A"

SEE

NOTE 2

ROUGHEN SURFACE

SLOPE 1.0% .
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40 mm

GROUT HOLE

DETAIL "A"

ROTATE 90^

STEEL STEPS

SEE NOTE 2
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SECTION B-B

SECTION A-A

VERTICAL SECTION
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600

5 

32 Dia

1000 LONG
40 GROUT HOLES

FOR FLOOR SLAB

#16 @ 150 C-C Typ 

TOP & BOTTOM OF SLAB

4-#16 DIAGONALS
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MANHOLE SHAFT SAFETY LEDGE WILL BE NOTED ON THE PROJECT

DRAWINGS WHEN REQUIRED.  IT IS TO BE CONSTRUCTED IN DEEP

MANHOLE SHAFT 6 m OR GREATER IN DEPTH.

STEPS SHALL CONFORM TO CALTRANS Std PLAN D74C AND SHALL BE 

ANCHORED 100 mm  IN THE WALL OF THE STRUCTURE.  STEPS SHALL 

BE PLACED TO MATCH SPACING ON THE MANHOLE SHAFT.

REINFORCEMENT SHALL BE PER ASTM A 615M, GRADE 300 AND SHALL

TERMINATE 50 mm CLEAR OF CONCRETE SURFACES UNLESS OTHERWISE 

SHOWN.

GROUT HOLES, PIPE AND FITTINGS SHALL BE PROVIDED IN THE FLOOR 

SLAB.  PRESSURE GROUTING SHALL BE USED TO FILL VOIDS AND TO 

SECURE UNIFORM BEARING.  THE GROUT SHALL BE NEAT CEMENT GROUT 

AND GROUTING PRESSURES SHALL BE AS DETERMINED IN THE FIELD 

BY THE ENGINEER.

PIPE RAIL SHALL BE FABRICATED OF 32 mm STANDARD GALVINIZED PIPE 

COMPOSED OF TWO SECTION 2.25 m AND 450 mm IN LENGTH JOINED 

BY A GALVINIZED COUPLING.  THE COUPLING SHALL BE THREADED 

A MINIMUM OF 50 mm ON EACH SIDE OF PIPE LENGTH.  

ROOF AND FLOOR SLABS SHALL BE PRECAST AND KEYED FOR REINFORCED 

CONCRETE PIPE SECTIONS AS SHOWN.  ALL JOINTS SHALL BE FILLED 

WITH CLASS C MORTAR AND NEATLY POINTED OR WIPED ON THE INSIDE.

1.8 m Dia PRECAST Conc PIPE MANHOLE SHALL BE PROVIDED WITH TWO

CIRCULAR CAGES OF REINFORCEMENT.

THE FOLLOWING DRAINAGE DETAILS ARE INCORPORATED HEREIN:

   STANDARD MANHOLE SHAFT

   STEEL STEP (SEE CALTRANS Std PLAN D74C)
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DRAINAGE DETAIL No.11
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NOTES: FOR GD-1

PIPE Dia

200. .

H

1.18 m
T

 SECTION  A-A

(FOR PIPE DIAMETERS 975 mm OR LESS)

T

TG

REBARS,

SEE NOTE 4

41 X 92

KEYS

INLET TYPE  GRATE TYPE  WEIGHT

GD-1 600 - 12

 

600 - 10C

 

600 - 10S

600 - 12X

 

600 - 13

 

263

172

196

206

159

MISCELLANEOUS IRON & STEEL

GD1-INLET DETAILS

1.21 m

5

1
5

0

12 O ANCHORS\

L 102X76X6.4

ANCHOR PLACEMENT

A

T 1.18 m

DIKE OR CURB

WHERE SHOWN

ON ROADWAY PLANS

T

CUT 14.3 OFF ENDS OF BOLTS

(BOLTED GRATES) OR BARS

(WELDED GRATES). FOR BOLTED

GRATES LOCK WELD ONE NUT TO

BOLT OR PEEN. THREADS TO HOLD

ONE NUT. 
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TABLE A

TABLE B
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A
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#16    @ 300

EACH FACE

#16 @ 300 EACH

FACE STAGER

WITH Typ BARS

DIKE TO MATCH DIKES SHOWN ON 

LAYOUT PLANS 

PAVEMENT TO MATCH PAVEMENT 

TYPE SHOWN ON LAYOUT PLANS

H

2.5 m OR LESS

2.51 m TO 6.0 m

"H" IS THE DIFFERENCE IN ELEVATION  

BETWEEN THE OUTLET PIPE FLOW LINE

AND THE FLOW LINE OF THE GRATES.

STEPS - NONE REQUIRED WHEN "H" IS

1.1 m OR LESS. INSTALL ONE STEP 0.4 m +

ABOVE FLOOR WHEN ’H’ IS MORE THAN

1.1 m AND LESS THAN 1.5 m. WHERE ’H’

IS MORE THAN 1.5 m STEPS SHALL BE

EVENLY SPACED @ 0.3 m + INTERVALS FROM

0.4 m + ABOVE FLOOR TO WITHIN 0.3 m + OF

THE TOP OF THE BOX. PLACE STEPS IN 

WALL WITHOUT PIPE OPENINGS. SEE

Std PLAN D74C FOR STEP DETAIL

PIPE(S) CAN BE PLACED IN ANY WALL.

REINFORCING STEEL IN WALLS SHALL 

BE #16 @ 300 C-C EACH WAY AND PLACED 38 mm

CLEAR TO INSIDE OF BOX. 

BAR MAY BE ROTATED AS NECESSARY TO 

CLEAR OPENING. WHERE "L" IS 150 mm OR 

LESS, BAR MAY BE OMITTED. 
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SECTION A-A

PLAN

A A

TRANSITION 

STRUCTURE
RCB

C
C

SECTION C-C

PIPE

1
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PIPE TO RCB

TRANSITION STRUCTURE

DRAINAGE DETAIL No.12

NOTES:

RCBPIPE

LAP LONG Reinf

Min 30 BAR Dia

Typ

  f  17 h17  &

1. FLOOR OF TRANSITION STRUCTURE SHALL BE STEEL TROWELED TO SPRING LINE.

2. BODY OF TRANSITION STRUCTURE SHALL BE POURED IN ONE CONTINUOUS OPERATION

   EXCEPT THAT A CONSTRUCTION JOINT WITH A LONGITUDINAL KEY WAY 

   MAY BE PLACED AT SPRING LINE.

3. REINFORCEMENT SHALL CONFORM TO ASTM A 615M, GRADE 300 AND

   SHALL TERMINATE 50 mm CLEAR OF CONCRETE SURFACES UNLESS 

   OTHERWISE SHOWN.

4. fc’ = 28 MPa AT 28 DAYS

5. MAIN TRANSVERSE REINFORCING SHALL BE PLACED PERPENDICULAR TO

   THE CENTERLINE OR, FOR CULVERTS, RADIAL. AT CURVED CULVERTS

   SPACING OF TRANSVERSE Reinf IS MEASURED ALONG CENTERLINE, 

   SPACING OF VERTICAL WALL Reinf IS MEASURED ALONG EACH WALL.

   HOOKS MAY BE ROTATED AS NEEDED FOR CLEARANCE.

6. AT TRANSITION SECTIONS NUMBER OF LONGITUDINAL BARS ARE 

   CONSTANT AND GOVERNED BY SPACING AT END WITH LARGER DIMENSION.

Elev

Sta Elev
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C BARS
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F BARS

F F

PLAN

C

P

C OF SPURL

M

PLAN

p
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D BARS

Max Min

1
5

F

F

T

F BARS

DETAIL ’M’

B

SECTION M-N-P-Q

LONGITUDINAL SECTION

D BARS C BARS
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TABLE OF VALUES FOR F AND T

A & B BARS C & F BARS D BARS
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5
0

B BARS

A BARS

       (SEE NOTE 5)

F

TIE BARS

Elev S

L

Elev ’A’

5
0

F T

DIA B OR D2

SECTION G-G

STATION POINT

125x50 PIPE SEAT

A & B BARS 

OPTIONAL OUTSIDE

FACE OF CONCRETE

CONCRETE RINGS &

MANHOLE FRAME & COVER

STREET GRADE

SPRING LINE

SEE NOTE 12

ROUND EDGES

TO 75 RADIUS

7
5

F

F
T

TT

EMBEDMENT

SEE NOTE 7

C OF SHAFT
EMBEDMENT

SEE NOTE 7

ROUND EDGES

TO 75R

F
F

F F

T
T

TIE BARS
F BARS

C & D BARS

STREET GRADE

Conc RINGS

& REDUCER

 

(SHAFT NOT SHOWN)

 

(RING AND COVER NOT SHOWN)

 

(SEE NOTE 5)

(PROJECTED ON P-P-Q)

MANHOLE FRAME & COVER

STEEL SCHEDULE
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C & D BARS

C BARS

300

375

450

525

600

675

750

825

900

975

1050

1125

1200

1275

1350

1425

1500

1575

1650

1725

1800

1950

2100

2250

2400

2550

2700

2850

3000

3150

3300

3450

3600

100

110

115

125

135

140

150

160

165

180

190

195

205

215

230

235

240

255

260

275

280

300

320

335

355

395

405

420

430

430

445

445

455

100

110

115

125

135

140

150

160

165

180

190

195

205

215

230

235

240

255

260

275

280

300

320

335

355

395

405

420

430

430

445

445

455

300

375

450

525

600

675

750

825

900

975

1050

1125

1200

1275

1350

1425

1500

1575

1650

1725

1800

1950

2100

2250

2400

2550

2700

2850

3000

3150

3300

3450

3600

300 TO 975

1050 TO 2100

2250 TO 3600

#16 @ 75

#19 @ 75

#22 @ 75

#13 @ 75

#16 @ 75

#19 @ 75

#13 @ 150

#16 @ 150

#19 @ 150

1200

#13 H BARS

900 LONG

125x25 RING SEAT

FOR PAVED STREETS

FOR UNPAVED STREETS

282

410

217

380

610

150 (Typ) 150 (Typ)

2
0

0

E BARS

SEE PLAN

#13 E BARS

100 C-C

SEE NOTE 3

1
2
5

610

Min 875 FOR PAVED STREETS

Min 1060 FOR UNPAVED STREETS

SEE NOTE 1

700

125x50 PIPE SEAT

Elev ’B’

B

125

TIE BARS

Elev R

TIE BARS

L E

TIE BARS

TIE BARS

TIE BARS
TIE BARS

TIE BARS

125x50 PIPE SEAT

.
. .

H BAR, 

SEE PLAN

A N G L E A

6.

LENGTH L SHOWN ON DRAINAGE PLAN.4.

3.

7.

8.

9.

10.

11.

12.

13.

FLOOR OF MANHOLE SHALL BE STEEL TROWELED TO SPRING LINE.

BODY OF MANHOLE, INCLUDING SPUR, SHALL BE POURED IN ONE CONTINUOUS 

OPERATION. EXCEPT THAT THE CONTRACTOR SHALL HAVE THE OPTION OF PLACING

AT SPRING LINE A CONSTRUCTION JOINT WITH LONGITUDINAL KEYWAY.

ELEVATION ‘S’ APPLIES AT CENTER OF MAIN LINE ON PROLONGATION

INVERT OF SPUR.

MANHOLE FRAME AND COVER PER STANDARD PLAN B7-11 DETAIL ‘U45’.14.

15.

5.

2.

1.

LATERALS: IF LATERALS ENTER ON BOTH SIDES OF MANHOLE,ACCESS SHAFT

SHALL BE LOCATED ON SIDE RECEIVING THE SMALLER LATERAL. LATERALS

SHALL BE DESIGNATED ON DRAINAGE PLAN AS RIGHT OR LEFT, FACING IN

THE DIRECTION OF STATIONING. 

NOTES:

DETAIL ’M’:  WHEN DEPTH OF MANHOLE FROM STREET GRADE TO TOP OF BOX

IS LESS THAN 875 FOR PAVED STREETS OR 1050 FOR UNPAVED STREETS,

CONSTRUCT MONOLITHIC SHAFT AS PER DETAIL ’M’. WHEN DIAMETER ’D1’IS 

1200 OR LESS, CENTER  OF SHAFT SHALL BE LOCATED AS PER NOTE 3.

REINFORCING STEEL SHALL BE ROUND, DEFORMED, STRAIGHT BARS 40

CLEAR FROM FACE OF CONCRETE UNLESS SHOWN OTHERWISE. TIE BARS 

SHALL BE #13 & SPACED 450 ON CENTERS OR CLOSER IN ALL FOUR FACES.

F BARS AND C BARS SHALL BE PLACED IN ALL FOUR FACES.

STEEL SCHEDULE DETAILED BELOW.

UNLESS OTHERWISE SHOWN, STEPS SHALL BE PLACED 300 ON CENTERS. 

THE LOWEST STEP SHALL NOT BE MORE THAN 400 ABOVE THE LEDGE AT

THE SIDE OF THE MANHOLE FLOOR.

RINGS, REDUCER, AND PIPE FOR ACCESS SHAFT SHALL BE SEATED IN CLASS C 

CEMENT MORTAR AND NEATLY PAINTED OR WIPED INSIDE SHAFT.

STEP DETAIL PER STANDARD PLAN D74C.

VALUES for ’A’, ’B’, ’C’, ’D1’, ’D2’, ’E’, ’L’, ’M’, OR ’P’ AND ’X’,

Elev ’R’, Elev ’S’, Elev ’A’, AND Elev ’B’ ARE SHOWN ON DRAINAGE PROFILE.

9

DRAINAGE DETAIL No.13

MANHOLE NO 4

MANHOLE SHAFT PER

DRAINAGE DETAIL No. 14

STATIONS OF MANHOLES SHOWN ON DRAINAGE PLAN APPLY AT CENTER OF

MANHOLE SHAFT.

CENTER OF MANHOLE SHAFT SHALL BE LOCATED OVER CENTERLINE OF MAIN 

STORM DRAIN WHEN D1 IS 1200 OR LESS, IN WHICH CASE PLACE 4E BARS 

SYMMETRICALLY AROUND SHAFT AT 45^ WITH CENTER LINE.

EMBEDMENT SHALL BE 125 FOR D2 = 2400 OR LESS & 200 FOR D2 OVER 2400
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.... ... ...... ..
...

FINISHED GRADE OR

SPECIFIED ELEVATION

COLLAR, CLASS C MORTAR

WHEN POSSIBLE USE 4-65 mm,

150 mm OR 400 mm IN THICKNESS

SEE NOTE 6

SEE RING SECTION 

FOR JOINT DETAILS 

VERTICAL SECTION 

OF REINFORCED CONCRETE

ECCENTRIC MANHOLE SHAFT

ANY STANDARD

PIPE END

ECCENTRIC PRECAST

CONCRETE CONE 

6 mm COILS, 7 REQUIRED

6 mm TIE BARS, 4 REQUIRED

.... ... ...... ..
...

125 mm X 50 mm PIPE SEAT

CLASS C MORTAR

VERTICAL SECTION 

OF PLAIN CONCRETE

ECCENTRIC MANHOLE SHAFT

Typ

MANHOLE FRAME 

AND COVER

900 mm SPECIAL MANHOLE RCP

WITH A CIRCULAR CAGE AND

50D MINIMUM

 

INSIDE 

Dia 610 mm

CROSS SECTION OF

REINFORCED CONCRETE RING

M
in

DiaMin

Min

41 38

4
0

2
5

4
0

1
0

1
9

64 25 44

Dia

M
in

Min

100

10

65 mm RINGS SHALL BE REINFORCED

WITH TWO 6 mm ROUND STEEL HOOPS;

150 mm AND 200 mm  RINGS SHALL BE

REINFORCED WITH FOUR HOOPS, TIED

WITH No.14 GAGE WIRE 200 mm C-C  

MANHOLE SHAFT WITH ECCENTRIC REDUCER

DRAINAGE DETAIL No.14

Std CONCRETE RINGS,75mm,150mm OR

400 mm IN THICKNESS, SEE NOTE 6

VARIABLE LENGTH PRECAST 

CONCRETE SECTIONS. 150 mm Min 

THICKNESS FOR PLAIN CONCRETE. 

100 mm Min THICKNESS FOR Reinf

CONCRETE

610 

5
0
 

R=50

150 

150 

6
0

0
 

125

Typ

900 

610 

610 

5
0
 

R=50

6
0
0
 

125

3
0
 

80 900

24

2
9

125

5
0

#13 WIRE 

HOOPS

NOTES:

 

1.

 

 

2.

 

 

3.

 

 

 

4.

 

 

 

5.

 

 

 

 

6.

 

 

 

7.

 

 

 

8.

 

 

 

9.

UNLESS OTHERWISE INDICATED THIS STRUCTURE SHALL CONFORM TO

ASTM C 478M AND ALL CONCRETE SHALL BE PER THE SPECIFICATIONS.

MANHOLE FRAME AND COVER SHALL CONFORM TO STANDARD PLAN B7-11

DETAIL "U45".

ALL JOINTS SHALL BE SEALED BY FILLING THE ANNULAR SPACES WITH

CLASS C MORTAR.  THE INSIDE OF THE SHAFT AT EACH JOINT SHALL BE

WIPED CLEAN OF EXCESS MORTAR.

PROTECTIVE PLASTIC LINER (T LOCK) OR ENGINEER-APPROVED COATINGS

WHERE REQUIRED BY THE PROJECT DRAWINGS SHALL BE IN ACCORDANCE 

WITH THE SPECIFICATIONS AND THE MANUFACTURER’S DIRECTIONS.

STEPS SHALL CONFORM TO STANDARD PLAN D74C.  THE TOP STEP

SHALL BE PLACED DIRECTLY BENEATH THE MANHOLE FRAME.  UNLESS 

OTHERWISE SHOWN, STEPS SHALL BE UNIFORMLY SPACED 350 mm TO 

375 mm C-C.

THE ECCENTRIC MANHOLE SHAFT REDUCER AND RINGS MAY BE PLAIN

CONCRETE.  FOR PLAIN CONCRETE SECTIONS THE MINIMUM THICKNESS

SHALL BE 150 mm.

THE PRECAST CONCRETE MANHOLE STRUCTURES WILL BE INSPECTED

BY THE ENGINEER WHO WILL INDICATE ACCEPTANCE FOR SHIPMENT TO

THE JOB BY MARKING THE STRUCTURES WITH THE AGENCY’S STAMP.

THE VERTICAL SIDES OF THE MANHOLE SHAFT AND THE ECCENTRIC

REDUCER SHALL BE LOCATED ABOVE AND IN LINE WITH THE SIDE OF

THE STORM DRAIN CONDUIT.  

CONSTRUCT MANHOLE SAFETY LEDGE PER DETAIL No. 10 IF DEPTH OF 

MANHOLE TO INVERT IS GREATER THAN 6 m AND MANHOLE SHAFT IS

GREATER THAN 3 m.
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08 Riv 60,215 130 594
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CLEANOUT ASSEMBLY DETAIL

DRAINAGE DETAIL No.15

ACCESS COVER

SECTION B-B

PLAN

PLAN

ACCESS FRAME

SECTION E-E

VERTICAL DOWN PIPE

SECTION A-A

HORIZONTAL PIPE

SECTION C-C

NOTES

1. PIPE AND FITTINGS, EXCEPT AS OTHERWISE SHOWN HEREON,

  SHALL BE AP MATERIAL.

2. PIPES AND FITTINGS SHALL BE PROPERLY ALIGNED AND

  MAINTAINED WHILE CONCRETE IS BEING PLACED AND 

  ALLOWED TO HARDEN.  JOINTS FOR PIPES AND FITTINGS 

  SHALL BE MADE PRIOR TO PLACING CONCRETE.  CONCRETE

  FOR BEDDING, ENCASEMENT, AND WALL SUPPORT FOR PIPES

  AND FITTINGS SHALL BE PLACED UNIFORMLY AROUND THE 

  PIPE AND FITTINGS AS SHOWN HEREON TO MAINTAIN

  PROPER ALIGNMENT, AND SHALL BE MINOR CONCRETE.

3. THE ACCESS FRAME, COVER AND CAP SHALL BE CAST IRON.

  THE FINGER HOLES MAY BE DRILLED OUT OR MAY BE

  BLOCKED OUT PRIOR TO CASTING; THEY SHALL NOT BE 

  PUNCHED OUT.

4. THE CONTRACTOR, AT HIS OPTION, MAY PLACE EITHER

  CIRCULAR OR SQUARE CONCRETE PIPE WALL SUPPORTS AS

  SHOWN HEREON.
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF ELECTRONIC

COPIES OF THIS PLAN SHEET.
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REGISTERED CIVIL ENGINEER

DATEAPPROVALPLANS

449311EA08232CU
USERNAME =>

DGN FILE => 844931ic

trlimRELATIVE BORDER SCALE

IS IN MILLIMETERS  
BORDER LAST REVISED 3/1/2007
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RIVERSIDE COUNTY 

TRANSPORTATION COMMISSION

4080 LEMON STREET 

RIVERSIDE, CA 92502

DRAINAGE DETAILS

DD-NO SCALE
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DRAINAGE DETAIL No.17
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RSP (BACKING #1)

LINING

Exist

RR TRACK

C
VARIES

TYPE A RSP FABRIC

AT BOTTOM

HEADWALL AND WINGWALL DETAIL

DRAINAGE DETAIL No.18

RSP LINING

TRAPEZOIDAL CHANNEL

(CROSS SECTION A-A)

DRAINAGE DETAIL No.16

300 mm
1:4 1:4

FG
 1:4

OR FLATTER

300 mm

EDGE OF SHOULDER

PER LAYOUT PLAN

CROSS FALL PER

PROFILE PLANS

HMA, TYPE & THICKNESS

PER LAYOUT PLANS

1:4 1:6
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 1:4

OR FLATTER
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CASE ’B’

ROADSIDE DITCH DETAILS

FG
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OR FLATTER

CASE ’C’

1:4
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R F
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GRADES PER
GRADING PLAN
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WITH CABLE RAILING PER

Std PLAN D86C & B11-47
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4
.
6

0
 

MINOR CONCRETE

MINOR CONCRETE

57.823 m Lt "X" 15+09.948

449.500 TOP OF WALL

61.658 m Lt "X" 15+14.810

448.500 Elev "a"

447.060

FL Elev

52.783 m Lt "X" 15+10.034

449.500 TOP OF WALL

48.825 m Lt "X" 15+14.836

448.500 Elev "a"
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FL Elev
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Exist DOUBLE

1.5 m (60") X 0.9 m (36")
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0.55

0.55

1.2 1.8
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150mm x 150mm-MW5.8 x MW5.8

WELDED WIRE MESH

150mm x 150mm-MW5.8 x MW5.8

WELDED WIRE MESH100 mm

1.2 1.2

GRADES PER
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CROSS FALL PER

PROFILE PLANS
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NOTES:

600

2

FOR DIMENSIONS

AND BAR SIZES

TABLE

750

1050

140

160

190

1350 230

(mm) (mm) 
A OR B BARS D OR F BARS P (RCP)

D BARS

A BARS

F BARS

C MAIN LINEL

B BARS

F
F

P

T
T

B

SECTION N’-N’’-N’’’

PROJECTED ON M-M-N’’’

2

D BARS

LONGITUDINAL SECTION

D BARS

<
A

C MAIN LINEL

D
2

F
F

P

SEE

NOTE 8
P

F
F

D

0
T

T

B

C LATERAL /

CONNECTOR PIPE

L

C

F
 B

A
R
S

P

N’’’

N’ M

M

N’’

PLAN

A & B BARS

F OR TD OR B

1.

 

 

2.

 

 

 

3.

 

4.

 

 

 

 

5.

 

6.

 

 

 

 

7.

 

 

 

 

 

 

8.

 

 

9.

 

10.

 

 

 

 

 

 

 

 

11.

TRANSITION STRUCTURE No.3

DRAINAGE DETAIL No.19

STATION

POINT

STATION

POINT

Elev R

Elev S

A = ANGLE PER

    PLAN

    OR PROFILE

#10

125 mm

#13 @ 150 mm

#16 @ 150 mm

#19 @ 150 mm

#16 @ 75 mm

#19 @ 75 mm

#22 @ 75 mm

#10

Elev

StaElev

Sta

ROUND EDGES TO RADIUS

OF APPROXIMATE ID OF 

LATERAL. MAXIMUM

900 mm

#10

SEE NOTE 4

150

150

THE HORIZONTAL ANGLE OF CONVERGENCE OR DIVERGENCE. 0. SHALL

NOT EXCEED 5^45’.

VALUES FOR A, B, D AND D2 ARE SHOWN ON THE PROJECT

DRAWINGS. ELEVATION R AND ELEVATION S ARE SHOWN WHEN

REQUIRED BY NOTE 10.

FLOOR OF STRUCTURE SHALL BE STEEL TROWELED TO SPRING LINE.

REINFORCEMENT STEEL SHALL CONFORM TO ASTM A 615 M 

GRADE 300, AND SHALL TERMINATE 40 mm CLEAR OF 

CONCRETE SURFACES UNLESS OTHERWISE SHOWN. LONGITUDINAL

BARS SHALL BE #10 @ 450 mm C-C OR LESS.

ELEVATION S APPLIES AT INSIDE WALL OF STRUCTURE.

TRANSITION STRUCTURE SHALL BE POURED IN ONE CONTINUOUS

OPERATION, EXCEPT THAT THE CONTRACTOR SHALL HAVE THE 

OPTION OF PLACING AT THE SPRING LINE A CONSTRUCTION JOINT

LONGITUDINAL KEYWAY.

THE LENGTH OF THE STRUCTURE MAY BE INCREASED AT THE OPTION

OF THE CONTRACTOR TO MEET RCP ENDS.  USING D BARS.

LONGITUDINAL AND BOTTOM REINFORCEMENT IN EXTENDED PORTION

OF SAME DIAMETER AND SPACING AS SPECIFIED IN THE TABLE. BUT

ANY CHANGE IN THE LOCATION OF SPUR MUST BE APPROVED BY THE

ENGINEER.

EMBEDMENT P SHALL BE AS SPECIFIED IN THE TABLE, UNLESS

OTHERWISE SHOWN ON THE PROJECT DRAWINGS.

WHEN THERE IS NO SPUR REQUIRED, A & B BARS SHALL BE OMITTED.

WHEN ELEVATION R AND ELEVATION S ARE NOT SHOWN ON PROJECT

DRAWINGS. INLET PIPE SHALL ENTER MAIN LINE RADIALLY. WHEN

INLET PIPE ENTERS MAIN LINE OTHER THAN RADIALLY, ELEVATION S 

SHALL BE SHOWN ON PROJECT DRAWINGS, AND INLET PIPE SHALL 

BE LAID ON A STRAIGHT GRADE FROM ELEVATION S TO CATCH BASIN

OR GRADE BREAK IN INLET LINE. ELEVATION R SHALL BE SHOWN ON 

PROJECT DRAWINGS ONLY WHEN STUB IS TO BE PROVIDED IN MAIN 

LINE FOR FUTURE CONSTRUCTION OF INLET PIPE.

THE MAXIMUM COVER ABOVE THIS STRUCTURE SHALL BE 7.5 m.

IF THE COVER EXCEEDS 7.5 m  A SPECIAL STRUCTURE SHALL BE

DESIGNED FOR THE COVER AND DETAILED ON THE PROJECT DRAWINGS.

#13 @ 450 BOTH WAYS,

TO BE USED WHEN

B IS 1500 OR MORE

#10 @ 450

#10 @ 450

#13 @ 450 

BOTH WAYS, TO BE USED

WHEN D IS 1500 mm 

OR MORE

x

x

x

x

x
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DRAINAGE DETAIL No.22

  o

TYPE 5 RETAINING WALL

PER REVISED Std PLAN B3-7

Exist RW

JOIN Exist RW

  6

  n  6

  

PLAN

TOP OF FOOTING

TOP OF WALL

  6 n FL Elev

451.800

BOTTOM OF FOOTING

Elev 455.000

(Elev 451.200)

(Elev 450.650)

JOIN Exist RW

SCALE 1:100

DS-6 & DS-8 INLET

TYPE 5 RETAINING WALL DETAIL

DRAINAGE DETAIL No.20

1
:
4

 S
L

O
P

E

1
:
4

 S
L

O
P

E

FES OUTLETS

1:4 SLOPE

FES OUTLET

SD PIPE, MATERIAL &

SIZE PER PLAN
RSP OR

CONCRETE

BOTTOM

VARIES

J
O

I
N

 
E

x
i
s
t

G
R

A
D

E

900 mm

GCP

INLET

DRAINAGE DETAIL No.21

RSP TO COVER

EXPOSED PIPES

TOP OF GRATE

100 mm BELOW

FL Elev

OG

CONCRETE BROW DITCH AND

GCP INLET DETAIL

FG

J
O

I
N

 
E

x
i
s
t

G
R

A
D

E

100 mm

CONCRETE

PAD

1
.5

m

4
.8

1
m

"
B

"
 P

E
R

 P
L

A
N

RSP OVER FES OUTLET AND

BIO-SWALE PROTECTION PAD (BSPP) DETAILS

AA
JOINT

HEAVY BROOM

FINISH

SECTION A-A

’L’ PER PLAN

BIO-SWALE

TOP OF SLOPE

Approx FG OF 

BASIN Bot

Elev 453.750

Elev 453.150

Elev 452.550

Elev 452.500

RETAINING WALL ELEVATION

H=3.0 H=2.4 H=1.8 H=1.2H=3.0

OG

1.6862.2002.2002.200

82.103 m Rt "3CC" 15+61.632

455.000 TOP OF WALL

452.000 FS

451.200 TOP OF FOOTING

452.000 FS

87.888 m Rt "3CC" 15+67.466

452.500 TOP OF WALL

452.000 FG

451.200 TOP OF FOOTING

86.964 m Rt "3CC" 15+56.981

454.668 TOP OF WALL

452.000 FG

451.200 TOP OF FOOTING

451.800 FS

451.800 FS

452.000 FS

452.000 FS

82.103 m Rt "3CC" 15+61.632

87.888 m Rt "3CC" 15+67.466

86.964 m Rt "3CC" 15+56.981

TW

(Elev 454.700)

100 mm CONCRETE PAD

Elev 452.000
Elev 452.000

1:2 M
ax

FL

Elev

0.9m

Max

100 mm

CLASS 1 CONCRETE

MINOR CONCRETE

MINOR CONCRETE

MINOR CONCRETE

1800 mm RCP

0.5 m

0.5 m Max

RSP TO COVER

EXPOSED PIPE

RSP PAD PER PLAN

SEE NOTE 1

83.832 m Rt "3CC" 15+59.977

FL Elev 451.800

1 m 1 m

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

1800 mm RCP

6.783 8.286 

OPTIONAL 100 mm

MINOR CONCRETE

BSPP (PER PLAN)

OVER THE SWALE

BOTTOM.

150 mm X 150 mm

MW 5.8 mm X MW 5.8 mm

WELDED WIRE MESH

150 mm x150 mm

MW 5.8 mm x MW 5.8 mm

WELDED WIRE MESH

CABLE RAILING Std PLAN B11-47

ALONG THE WALL

100 mm

BASIN BOTTOM Elev

= 452.000 

NOTES:

1. AT WHERE RSP BOTTOM CANNOT BE CONSTRUCTED,

  100 mm CONCRETE PAD SHALL BE PLACED OVER THE

  SWALE BOTTOM.

2. RSP OVER FES OUTLETS TO MATCH RSP BOTTOM SPEC.
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x

x

x
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DD-NO SCALE
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C64734
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15

1:1.5

  

d

  
c

  

  8

  6

  

b  6

DRAINAGE DETAIL No.24

  C  6

DRAINAGE DETAIL No.25

    11

LOCAL DEPRESSION

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

1.829 m

(6’)

1.829 m

(6’)

2.134 m

(7’)

C CATCH BASIN

"X" LINE 17+16.390

L
CATCH BASIN

PER 

CURB FACE

GUTTER

0.254 m

(10")

0.254 m

(10")

 

 

N

o

.

2

6

1:1.5

HEADWALL

20.354 m Lt "X" 15+61.797

FL Elev 447.905 m

24.836 m Lt "X" 15+56.957

FL Elev 447.810

FS 447.810 mFS 447.810 m

FS 447.905 m

6.738 m OC 7.424 m OC 7.470 m OC

1800 mm RCP

1800 mm RCP

DS-6 & DS-8 OUTLET

HEADWALL AND WINGWALL ELEVATION

DRAINAGE DETAIL No.23

DS-6 & DS-8 OUTLET

HEADWALL AND WINGWALL DETAIL

  c  8

d  6

d

WINGWALLWINGWALL

CLASS 1 CONCRETE

17.75^

1
4
.6

1
^

19.943 m Lt "X" 15+52.766

449.275 m Elev "a"

CABLE RAILING Std PLAN B11-47

ALONG THE WALL

451.700 m

TOP OF WALL

451.700 m

TOP OF WALL

150 mm CONCRETE

APRON FINISHED SURFACE

CABLE RAILING Std PLAN B11-47

ALONG THE WALL

449.275 m

Elev "a"

CABLE RAILING Std PLAN B11-47

ALONG THE WALL

449.275 m

Elev "a"

PROPOSED

1800 mm RCP

PROPOSED

1800 mm RCP

16.833 m Lt "X" 15+59.814

451.700 m TOP OF WALL

H=3.795 m

23.563 m Lt "X" 15+64.294

451.700 m TOP OF WALL

H=3.795 m

150 mm CONCRETE

APRON

7
.4

2
4
 m

29.651 m Lt "X" 15+61.228

449.275 m Elev "a"

L
=
7
.0

7
3
 m

L
=
6
.1

5
0
 m

W
=
4
.1

0
5
 m

W
=
4
.1

0
5
 m

6
.7

3
8
 m

7.470 m

1
.
2
2
0
 
m

(
4

’
)

R
S
P
 L

IN
E
D

C
H

A
N

N
E
L

TRAPEZOIDAL RSP Chnl

TC 459.321

FL 459.171

TC 459.312

FL 459.112

TC 459.300

FL 459.100

TC 459.291

FL 459.141
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DRAINAGE DETAIL No. 24



16

Const JOINT

SLOPE TO OUTLET

FROM ALL DIRECTIONS

V

t

t

W

FLOW

MEET EXISTING PAVEMENT

V
’

t

t

b

D

MEET EXISTING CURB

1.

2.

SEE NOTE 5

    11

SECTION A-A

A

A

 

 

N

o

.

2

5

SEE

FOR LOCAL DEPRESSION

THE SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM 

TO SLOPE, GRADE, COLOR, FINISH AND SCORING IN THE 

EXISTING OR PROPOSED CURB & WALK ADJACENT TO THE 

BASIN. THE BASIN FLOOR SHALL BE GIVEN A TIGHT WOOD 

FLOAT FINISH. CURVATURE OF THE LIP AND SIDEWALLS AT 

THE GUTTER OPENING SHALL NOT BE MADE BY PLASTERING. 

THE OUTLET PIPE SHALL BE TRIMMED TO FINAL SHAPE AND 

LENGTH BEFORE THE CONCRETE IS POURED.

NOTES:

PERSPECTIVE OF

CATCH BASIN No.1

CATCH BASIN No. 1

DRAINAGE DETAIL No.26

SEE DRAINAGE DETAIL No. 27 FOR WALL & FLOOR STEEL 

REINFORCING.

1
5

0

100

4
0

0
4

0
0

1
5

0

6.35 R

40 Clr

6.35 R

100

75 R

1
5

0

150

1.830 m

1.220 m 

WARPED GUTTER

150 R

1.830 m

#13 @ 150

BOTH WAYS

2-#13 @ 50

2-#13 @ 50

CATCH BASIN SHALL BE MINOR CONCRETE.

CURB, GUTTER AND LOCAL DEPRESSIONS SHALL BE MINOR 

CONCRETE (Misc Const).

STEPS:

20 mm PLAIN ROUND GALVANIZED STEEL STEPS SHALL BE 

INSTALLED 405 mm APART WHEN V EXCEEDS 1.372 m. THE 

TOP STEP SHALL BE 150 mm BELOW THE TOP SURFACE AND 

SHALL BE 64 mm CLEAR FROM THE WALL.

ALL OTHER STEPS SHALL BE 100 mm CLEAR FROM THE 

WALL. ONLY ONE STEP 300 mm FROM THE BOTTOM SHALL BE 

INSTALLED IF V IS 1.372 m OR LESS. ALL STEPS SHALL 

BE ANCHORED NOT LESS THAN 100 mm INTO THE WALL OF 

THE BASIN.

3.

4.

5.

6.

7.
THE REINFORCING STEEL SHALL BE #13

DEFORMED BARS. CLEARANCE SHALL BE 40 mm

FROM THE BOTTOM OF THE SLAB. SEE NOTE 7.

DIMENSIONS: UNLESS OTHERWISE SPECIFIED
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t = 150 IF V IS 1.2 m OR LESS.

t = 200 IF V IS 2.4 m OR LESS.

t = 250 IF V IS MORE THAN 2.4 m. 

b = 965 UNLESS OTHERWISE SPECIFIED.

t tb

1.220 m
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l

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

DRAINAGE DETAIL No.28

14

HEADWALL AND WINGWALL DETAIL

HW & WW STRUCTURE

WITH CABLE RAILING 

PER Std PLAN No. D86B & B11-47

300 m
m

300m
m

61.93^

48.37^

1:1
.5

M
ax

1:1.5

Max

FROM

t

WALL AND FLOOR STEEL

WALL AND FLOOR STEEL

SECTION 1

SECTION 2

BARS C

BARS B

FLOOR REINFORCEMENT SECTION 2

BARS A

2.

1. WALL AND FLOOR REINFORCING SHOWN SHALL BE

USED WITH CATCH BASIN STANDARD DRAWINGS.

BARS D

WHERE REQUIRED

t

b

t

V

REAR & END WALLS

& FLOOR STEEL
FRONT WALL STEEL

VertHoriz

FROM

t

Bars A & B Bars C Bars D Bars E

(b+2t)

2
+

NOTES:

END WALL

STEEL

FRONT WALL

STEEL

  

DRAINAGE DETAIL No.27

REINFORCEMENT DETAILS FOR CATCH BASIN

23.253 m Lt "H" 18+17.703

467.200 m Elev "a"

19.920 m Lt "H" 18+15.910

466.600 m TOP OF WALL

18.623 m Lt "H" 18+16.170

FL Elev 464.433 m 

17.488 m Lt "H" 18+16.110

466.600 m TOP OF WALL

15.758 m Lt "H" 18+18.326

466.200 m Elev "a"

REINFORCING STEEL SHOWN HEREON SHALL BE USED

IN ALL CATCH BASINS ON STATE HIGHWAYS AND WHEN 

EXCAVATION OR SOIL CONDITIONS REQUIRE BOTH

SIDES OF THE WALLS TO BE FORMED REGARDLESS OF

BASIN LENGTH OR DEPTH.

(inclusive)

(inclusive)

50 mm Clr

50 mm Clr

50 mm Clr

t

V

BARS E

X

X

BARS D

BARS B
BARS C

X

X

Y

Y

t b

22

BARS A

#10 BARS

@ 300 mm

#13 BARS

@ 600 mm

75 mm Clr

t
+

3
8
 m

m

75 mm

50 mm Clr

#10 Bars

@ 300 mm

V(m)

(mm)

V(m)

(mm)

1.2

1.5

1.8

2.1

2.4

2.7

3.0

3.4

3.7

1.2

1.5

1.8

2.1

2.4

2.7

3.0

3.4

#10 @ 600mm

#10 @ 500mm

#10 @ 300mm

#13 @ 425mm

#13 @ 325mm

#13 @ 375mm

#13 @ 300mm

#16 @ 375mm

#19 @ 450mm

#13 @ 275mm

#13 @ 225mm

#13 @ 600mm

#13 @ 600mm

#13 @ 600mm

#13 @ 600mm

#13 @ 600mm

#13 @ 500mm

#13 @ 500mm

#13 @ 450mm

#13 @ 325mm

#10 @ 450mm

#10 @ 350mm

#10 @ 350mm

#10 @ 350mm

#10 @ 350mm

#10 @ 275mm

#10 @ 275mm

#10 @ 275mm

#10 @ 275mm

TO 2.1m

TO 2.1m

TO 2.1m

4.3m

4.3m

4.3m

4.3m

1.2

2.4

1.2

2.4

3.0

1.2

2.4

3.7

1.2

2.4

3.0

3.7

150

200

250

150

200

250

250

#10 @ 150mm

#13 @ 300mm

#13 @ 250mm

#10 @ 150mm

#13 @ 300mm

#13 @ 200mm

#13 @ 150mm

#10 @ 150mm

#13 @ 300mm

#13 @ 250mm

#10 @ 150mm

#13 @ 300mm

#13 @ 300mm

#13 @ 300mm

150

200

200
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250

250
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#13 BARS

 @ 600 mm

#10 @ 150mm

#13 @ 300mm

#13 @ 250mm

#10 @ 150mm

#13 @ 300mm

#13 @ 250mm

#13 @ 250mm

H=2.167 m

H=2.167 m

3
0
0
 m

m

#10 @ 300mm

#10 @ 300mm

#10 @ 260mm

#10 @ 210mm

#10 @ 160mm

#10 @ 190mm

#13 @ 300mm

W
BOTH WAYS

1
9

0

m
m

50 mm

Clr

50 mm Clr

CATCH BASIN REINFORCEMENT - "W" GREATER THAN 4.3 m

CATCH BASIN REINFORCEMENT - "W" to 4.3 m 

REAR WALL STEEL

Horiz & Vert 

h

h

X=(V+t)-(h+112mm)

TO

TO

30 x Dia

30 x DiaY=     15xdia-50mm

18.782 m Lt "H" 18+18.198

FL Elev 464.479 m

TOP SLAB STEEL, SEE

TOP SLAB STEEL, SEE
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TABLE B
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SALVAGE Exist

FRAME & COVER
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