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SCALE: Horiz 1" = 20’ 
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(1300.00’)

CONCRETE COLLAR
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REMOVE INLET
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D1

F F

E bars

Tie bars

D bars

Tie bars

A

D bars

A
"

L

A’

B
B

F
D2

2’0"

Street Grade

H

2
"

M

S
e
e
 
N

o
t
e
 
1

0

D bars

Tie bars

E bars

Round

radius

edges to 3"

Inlet elevation

F

FF

6"
2’0"

Street grade

Manhole frame and cover

Concrete rings

5"x1" Ring seat

6"

6"

8
"

Round

radius

edges to 3"

E bars

D bars

H

F

F

(See note 10)
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F

3"

Station point

#4  3’0" long

of concrete

4’0" Optional outside face

(Shaft not shown)

Station

Point

Concrete

rings and

reducer

36" Precast concrete

 Pipe seat

5"x2"

Manhole frame

and cover

applies at this 

point

Station

Point

5"x2" Pipe seat

See note 4

D2 F

TABLE OF VALUES FOR F

D2 Size Length Size LengthNo Req No Req

STEEL TABLE

D bars E bars

#

#

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

cut to meet field requirements.

 

   be less than tabular values for ’F’ shown on this plan.

5. Reinforcing steel shall be 1 1/2" clear from face of concrete unless shown otherwise.

   Sizes and lengths are shown in table below.

   be not more than 16" above the ledge at side of manhole floor.

7. Rings, reducer, and pipe for access shaft shall be seated in 1:2 cement mortar and 

   neatly pointed or wiped inside the shaft.

8. Floor of manhole shall be steel-troweled to spring line.

9. Body of manhole shall be poured in one continous operation, except that the contractor

   shall have the option of placing at the spring line a construction joint with a

   longitudinal keyway.

   2’-10 1/2" for paved streets or 3’-6" for unpaved streets, construct monolithic shaft

   as per note 2.

4. Thickness of ’F’ shall vary when necessary to provide level pipeseat, but shall not 

6. Unless otherwise shown, steps shall be placed 12" on centers. The lowest step shall

10. Section C-C: When depth of manhole from street grade to top of box is less than

11. Manhole frame and cover per Standard Plan B7-11 detail ’U45’.

spaced 18" C-C or less.

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72"

78"

84"

90"

96"

6 1/2"

7"

7 1/2"

7 3/4"

8"

8 1/2"

9"

9 1/4"

9 1/2"

10"

10 1/4"

10 3/4"

11"

11 3/4"

12 1/2"

13 1/4"

14"

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72"

78"

84"

90"

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

4

"

5

"

"

"

"

"

"

"

"

"

"

"

"

6

"

# 3’-10"

4’-2"

4’-6"

4’-10"

5’-1"

5’-5"

5’-9"

6’-1"

6’-4"

6’-8"

7’-0"

7’-4"

7’-7"

8’-3"

8’-10"

9’-6"

10’-1"

4

4

4

4

4

6

6

6

6

6

8

8

8

8

10

10

10

#4 2’-9"

2’-11"

3’-2"

3’-5"

3’-7"

4’-9"

5’-1"

5’-6"

5’-11"

6’-3"

6’-8"

6’-8"

6’-8"

6’-8"

6’-8"

6’-8"

6’-8"
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F
F

F
F

3" radius

D bars

E bars

Elev ’A’

Elev ’B’

S
t
a
t
i
o
n

L

2’4"

D
1

D
2

5" 5"

.

.

.

.

.

.

.

.

.

F

C C5"

5"

4
5
  M

in

Spring line

See Note 9

6"
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pipe MH

36" Min

(Shaft not shown)

X

P

1. Values for Elev ’A’, Elev ’B’, ’H’, ’L’, ’M’ or ’P’ and ’X’ are shown on the drainage plan.

   ’D1’ is 48" or less, in which case place E bar symmetrically around shaft at 45  with

3. Length ’L’ shall be 5’-6" unless shown otherwise on drainage plan.

   as per section. When diameter ’D’ is 48" or less, center of shaft shall be located

For paved streets

For unpaved streets

11"

16"

8 1/2"

15"

Max Min

Spring line

See note 9

 13. D bars shall be placed 3" C-C. E bars shall be spaced 4" C-C. Tie bars shall be #3

14. When ’L’ greater than 5’-6" is specified on drainage plan, continue D bars at 6" C-C.

15. Lengths shown in table are for longest bars.  Where shorter bars are required, bend or

   centerline.

2. Center of manhole shaft shall be located over centerline of storm drain when diameter
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X

X

SURFACE OVER PIPE

PIPE

ANCHORS

ELEVATION

CONCRETE PIPE ANCHORS

TRENCH WIDTH

4-#4 BARS

4" 3" 3"

4"

EE 4"

E

D

SURFACE OVER PIPE
1

2
"

1
2

"

12"

D

3
"

3
"

PIPE SLO
PE

A

A
B

B

PIPE

SLOPE

X

DISTANCE

1:1 12’

1�:1

2:1

2�:1

3:1

14’

16’

18’

20’

OPTIONAL CONST

JOINT

CONSTRUCTION  OF ANCHOR

FOR TRENCH WITH SLOPING

SIDEWALLS

 

2- ALL REINFORCING STEEL SHALL BE NUMBER 4 BARS.

1- PIPE ANCHORS REQUIRED ON ALL SLOPES OF 3:1 OR STEEPER.

3- "E" SHALL BE 8 INCHES UNLESS OTHERWISE SPECIFIED.

NOTES

D1F F

C
 
b

a
r
s

D2F F

4"

4 1/4"

4 1/2"

5"

5 1/4"

5 1/2"

6"

6 1/4"

6 1/2"

7"

7 1/2"

7 3/4"

8"

8 1/2"

9"

9 1/4"

9 1/2"

TABLE OF VALUES FOR F AND T

F or T F or T

T

B

T

G

G

A

N

M

N’

M

F bars

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

Tie bars

C bars A bars

Spring line

B bars

F bars

B

Projected on M-M-N"

1.  VALUES for ’A’, ’B’, ’C’, ’D1’, ’D2’, ’E’, ’L’, Elev ’A’,

    Elev ’B’, Elev ’R’ and Elev ’S’ are shown on Drainage Plans.

 

2.  EMBEDMENT ’P’ shall be 5" for pipe diameters 12" to 96" and 8"

    for pipe diameters 102" to 144".

 

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:

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.

Station

Point

P

N"

Tie

bars

P

Elev ’A’

P

T
ie

 b
a
r
s

C
 o

f
 S

p
u
r

L

E

A and B

bars

#4 @ 18" C-C

both ways to be

used when ’D2’

is 60" or more

Optional

const joint

Elev A

Elev S

at n"

#3-18" C-C

P

Elev R

T

T

#4 @ 18" C-C

both ways to be

used when ’B’

is 60" or more

BT T

T
T

F bars

Tie

bars

D2 or B

12"

15"

18"

21"

24"

27"

30"

33"

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72"

78"

84"

90"

96"

102"

108"

114"

120"

126"

132"
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4.  REINFORCEMENT STEEL shall be 1�" clear from face of concrete
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2.  Steps - None required when ’H’ is

    16"+ above floor when ’H’ is more

    than 3’-6" and less than 5’-0".

    Where ’H’ is more than 5’-0" steps

    shall be evenly spaced @ 12"+

    intervals from 16"+ above floor to

    within 12"+ of the top of the box.

    Place steps in wall without pipe

    openings.  See Standard Plan D74C

    for step detail.

-

-

-

-

-

     3’-6" or less.  Install one step

1.  ’H’ is the difference in elevation

    between the outlet pipe flow line

    and the flow line of the grates.

3.  Pipe(s) can be placed in any wall.

4.  Reinforcing steel not required in

    walls when H=6’ or less.

5.  Reinforcing steel in walls shall

    be #4 bars @ 18"+ centers placed

    1 1/2" clear to inside of box.
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DRAINAGE DETAILS

1.

2.

3.

4.

5.

FOR PIPE SIZE NOT LISTED USE NEXT SIZE LARGER.

JOIN PIPES AT INVERTS.

REINFORCEMENT SHALL BE PLACED 1�" CLEAR FROM OUTSIDE

DIAMETER OF PIPE.

1.

2.

3.

ROUND EDGE OF OUTLET TO 3" RADIUS.

REINFORCEMENT SHALL BE 1�" CLEAR FROM THE FACE OF CONCRETE.

IN CONNECTING TO AN EXISTING STRUCTURE BREAK OUT PORTIONS OF

THE EXISTING STRUCTURE SIX INCHES OUTSIDE ITS INTERSECTION

WITH THE NEW CONNECTION.  BEND ENDS OF #4 BARS OVER

CONNECTION OPENING AS REQUIRED.
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1.75’
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D L T
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36"

48"
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72"

54"
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48"

51"

54"

57"

63"

66"

69"

72"

D T

4-�"

4-�"

5"

5-�"

6-�"

6"

7"

7"

8"

8"

8"

8"

8"

8"

10"

10"

10"

11"

11"

11"

#4 @ 6"

#5 @ 6"

#5

#6

D
2
 /
 D

1

T

T

3 #4 EACH FACE

#4 @ 12"

L
L

T
T

D
1

T

D
2

T

90^

90^

A

B

B

#4 @ 12"

D

C

C

5
"

VARIABLE TO

M

E

E

T

 

E

N

D

 

O

F

 

P

I

P

E

12"

W

12"

"A" BARS
#4 @ 12"

"B" BARS-2 ABOVE AND

2 BELOW OPENING

D

C

C

 

"A" BARS

#4 @ 12"

"C" BARS-2 ABOVE AND

2 BELOW OPENING

"C" BARS-2 ABOVE AND

2 BELOW OPENING

#4 @ 12"

"A" BARS

VARIABLE TO

M

E

E

T

 

E

N

D

 

O

F

P

I

P

E

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

NEW OR EXIST PIPE

NEW OR EXIST PIPE

L/2 TYP

3-#4

FOR PIPES 12" TO 72" INCLUSIVE

TT

T

T

D

#4 @ 12"

12" MIN

ROUND PER NOTE 1

MINIMUM OF 4-#4 TIES ABOVE

AND 4-#4 TIES BELOW OPENING

AND ON SIDES.  MAX SPACING 18".

ROUND PER NOTE 1

MINIMUM OF 4-#4 TIES

ABOVE AND 4-#4 TIES

BELOW OPENING AND ON

SIDES.  MAX SPACING 18".

WHERE PIPES OF DIFFERENT DIAMETERS ARE JOINED WITH

A CONCRETE COLLAR, ‘L’ AND ‘T’ SHALL BE THOSE OF THE

LARGER PIPE.  D=D1 OR D2, WHICHEVER IS GREATER.

OMIT REINFORCING ON PIPES 24" AND LESS IN DIAMETER

AND ON ALL PIPES WHERE ANGLE A IS LESS THAN 10^.
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5.  OUTLET pipe shall be connected to Junction Chamber with Monolithic Connection.
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1. All beams, hangers, and connections

   are to conform to AISC standard

   shapes and sizes.

 

2. All parts shall be galvanized after

   fabrication.

 

3. Strict adherence to quality during

   construction is required to assure

   that flush fit requirements are met.

 

4. For details not shown, see "Standard

   DD-13 and DD-14, BARRIER - 

   CONCRETE TYPE 60, STEEL CHANNEL

   CLOSURE DETAIL".
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DRAINAGE DETAILS

NO SCALE
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DRAINAGE SYSTEM
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2:1
 U

nli
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ed

surcharge

CASE I

Unit Stresses:

Capacity reduction factor 

Specifications:

Design:

cf’

fy =

=

Bridge Design Specification April 2000 (LFD)

(1996 AASHTO) with interims and revisions by Caltrans

Where  D  = Dead Load

E  = Earth Load

GSRD wall

GSRD wall

3

OG

OG

OG

OG

OG

Grading

plane

Grading

plane

Grading

plane

Grading

plane

*

GSRD

Type

 

LR-1

 

LR-2

 

LR-3

 

LR-4

 

LR-5

 

LR-6

GSRD

Type

 

 2-A

 

 2-B

 

 2-C

 

 2-D

is included.

GSRD wall

GSRD bottom

CASE II

ICASE I I

CASE II

ICASE I I

2:1 Unlimited slope, GSRD empty

GSRD full of water, no soil pressure

*

B0-1

1-3

1. Slope or shore excavation sides

   as necessary.

 

2. Dimensions shown are minimum.

 

3. Use Structure Backfill (culvert) 

   except where slurry backfill is

   required around outlet pipes.

Grating (LL) Load :

Total Screen

   Length

 

 

 

 

Footing (LFD):  1.5 D + 1.5 E

BACKFILL

BACKFILLEXCAVATION

IN CUT

IN

EMBANKMENT

OR

EXPOSED

IN CUT

EXPOSED

NOTES:LEGEND:

LINEAR RADIAL

Debris Area

 

 

 

 

Structure excavation (culvert)

 

Structure backfill (culvert)

 90% relative compaction

 

Roadway embankment

 

Original ground, OG

Flow Rate

 

 

 

 

 2-E

 2-F

Wall (LFD)   :  1.5 D + 1.5 E and 1.5D + W

NO SCALE

GROSS SOLIDS REMOVAL DEVICE

GENERAL NOTES

Total Screen

Length

 

5’-0"

 

 

15’-0"

 

 

25’-0"

 

5’-0"

6’-8"

8’-4"

12" 12"

12"12"12"12"

12" 12"

12"
12"12"

12"

12"
12"

12"

12"

10’-0"

20’-0"

30’-0"

Flow Rate

(cfs)

 

3.54

 

7.07

 

10.96

 

014.49

 

18.38

 

21.91

Debris Area

(acres)

 

0.79

 

1.58

 

2.25

 

3.16

 

3.95

 

4.74

3’-4"

11’-8"

10’-0"

(cfs)

  11.65

  (acres)

Water Load:

  62.4 lb/ft horizontal,

0.5 psi

3.6 ksi, and 4.0 ksi for Inclined Screen

60 ksi (bar reinforcing)

CASE I Level + 2’-0" surcharge, GSRD empty

Level + 2 psi

Earth Load: 

  125 lb/ft vertical,

 

Equivalent Fluid Pressure =

  100 lb/ft horizontal (Case I).

 

Earth pressure for 2:1 unlimited slope determined

from Rankine’s formula with ` = 33^42’ (Case II).

 

Designation:

  Types of Gross Solids Removal Devices (GSRDs) are

  Linear Radial (LR) and Inclined Screen. The Linear 

  Radial has either a standard or high velocity configuration 

  noted as Linear Radial or Linear Radial (HV). All GSRD BMP 

  Detail Drawings are applicable for velocities up to 20 fps.

 

Special Reinforcement Coverage:

  GSRD BMP Detail Drawings are not to be used in a

  corrosive environment or where there is a severe

  abrasive flow condition or in freeze-thaw locations.

 

Special Design:

  Required for ground water conditions above bottom 

  of GSRD, surcharge loads exceeding HS20 truck load, 

  design bearing pressures or sizes greater than those 

  on this plan.

 

Traffic Loading:

  No traffic load is allowed over GSRDs.  As determined

  by the Engineer, barriers or MBGR shall be provided

  between GSRDs and traffic lanes.

Design Soil Bearing Pressure (Service Load) = 20 psi

Expansion joints:

  Inverts - No expansion joints shall be permitted.

  Walls - Place �" expansion joint filler 

  vertically at 26’-0" centers with strip water stop.

 

Construction Joints:

  Temporary joints may be permitted if normal (or radial)

  to � of GSRD.  Otherwise, the contractor is to submit a

  proposal for consideration.

 

Backfill:

  See Standard Specifications, except the difference in 

  backfill shall not exceed 4 ft between side walls and

  shall not exceed the lesser of wall height "H" or 4 ft

  between inlet and outlet walls.

  

Earthwork:

  Excavation and Backfill with Cut and Exposed conditions -

When maximum inlet velocity exceeds

8.2 ft/sec, High Velocity (HV) details,

are required.

   5.83

   8.74

  14.57

  17.48

  20.39

INCLINED SCREEN

    2.21

    3.31

    4.41

    5.52

    6.63

    7.74
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"L"

"
H

"
"
H

"

 

 

FlowFlow

Inlet

pipe

A

A

Inlet

pipe

Flow

Flow

Flow

Flow

DD

C CB B

Ladder, see

Note 3

Slope screen pipe, 

walls and floor 1% 

toward outlet

Inlet

pipe

Slope screen pipe, 

walls and floor 1% 

toward outlet

CL Ladder

D D

Screen pipe support 

see "Linear Radial 

Details No. 2" sheet

End screen pipe

section, see

Note 4

Intermediate 

screen pipe sections,

see Note 4

45^,typ

ty
p

Overflow pipe section,for

details, see "Linear Radial

Details No. 2" sheet

Slope floor 1% min towards

invert of outlet pipe

CL

Top of 

end wall

CL Linear Radial GSRD =

  Outlet pipe

Slope,see

Plan

Welded steel grating

Grating

Outlet pipe

Outlet pipe

Outlet pipe

Align under single grate panel

Outlet FL Elev,

see "Road Plans"

Inlet FL Elev,

see "Road Plans"

Inlet FL Elev,

see "Road Plans"

Outlet FL Elev,

see "Road Plans"

FG,Typ

No Scale

No Scale

No Scale

No Scale

"L"

"L"

"
H

"

"N" screen pipe sections @ 5’

1
.
1

5
’

0.75’

1
.
1
5
’

0.75’

5.5’3.5’ 2.8’

Minimum height of screen pipe

invert above floor = 0.25 ft

0.5’

0.75’

1
.
1

5
’

1.0’

0.75’

0.5’

1
.
1

5
’

1.0’
Maximum height of screen pipe

invert above floor = "H" - 3.3’

6.5’ Min Typ

1
.
0

’

0
.
5

’

0.5’

1
.
0
’

0.5’

0
.
5

’

4
:1

0
.
5
’

1
.
3

’

0
.
5

’

T
y

p
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RELATIVE BORDER SCALE

IS IN INCHES
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UNIT 1837 PROJECT NUMBER & PHASE 07000003901BORDER LAST REVISED 7/2/2010

NO SCALE DD-18

GROSS SOLIDS REMOVAL DEVICE

LINEAR RADIAL - LAYOUT

1. For typical section, see "Linear 

 

2. For Section B-B, C-C and D-D, see "Linear 

 

3. For ladder details see "Miscellaneous 

 

4. For end screen and intermediate screen

   pipe details, see "Linear Radial - Details 

 

5. For "N", "H" and other design data, see

   "Road Plans".

 

6. For High Velocity details, see

 

7. For Grating details, see "Linear Radial

 

 

8. For inlet and outlet pipe details not shown, 

   see "Road Plans"

NOTES:

LONGITUDINAL SECTION - MAXIMUM SCREEN HEIGHT

LONGITUDINAL SECTION - MINIMUM SCREEN HEIGHT

PLAN

SECTION A-A
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   Radial - Details No. 1" on DD-19.

   Radial - Details No. 1" on DD-19.

   Details No. 1" ON DD-30.

   No. 3" on DD-21.

   "Linear Radial (HV) - Layout" on DD-23.

   Details No. 4" on DD-22.



"c" bar

CL

TYPICAL SECTION

"d" bar"d" bar

"c" bar

Linear Radial GSRD

"b" bars

"a" bars

Design "H"

 "a" bars

 "b" bars

 "c" bars

 "d" bars

SECTION D-D

"c" bar

"c" bar

"d" bar

"d" bar

"d" bar"c" bar

CL

Linear 

radial

GSRD

POST ANCHORAGE DETAIL (OPTIONAL)

CL Post pocket =

  Tube postCL

/

Louvered screen

pipe

SECTION B-B
SECTION C-C

Flow

Flow

TABLE OF REINFORCING STEEL 

FOR LINEAR RADIAL GSRD

Welded steel 

grating

E

E

Reinf not shown, see

Typical Section

VIEW E-E

Grating

Concrete wall

 
     

         

/

DETAIL 1

Grating support,

see Detail 1

Bottom

slab

Const Jt.

Const Jt

NOTE:

For Cable Railing

details, see 

Standard Plans

B11-47

Embed outlet pipe into

GSRD floor and end

wall matching the pipe

invert to the floor

elevation,see Note 2

(Outlet end only)

For additional wall

reinforcing see Wall

Opening Detail on

"Wall Opening Details"

Sheet.

1:1

1:1

For additional wall

reinforcing see Wall

Opening Detail on

"Wall Opening Details"

sheet

Const joint,Typ

NOTE: Outlet wall shown, inlet wall similar.

For side wall

reinforcing see

Typical Section

Typ

C
l
r

Typ

Typ

Min, Typ

M
in

typ

T
y
p

No Scale

No Scale

No Scale

No ScaleNo Scale

No Scale

No Scale

1" chamfer,Typ
"
H

"

3
"

Embed inlet pipe into GSRD

head wall with pipe invert

3" minimum above floor

elevation,see Note 2

L 2�" x 2�" x �"

4" x 5�" x 9"

or 5�"  x 9"

post pocket

�"   threaded

anchor rods, A307

@ 3’ C-C  

1.0’ 3.0’ 3.0’

�" Min

1.0’

1
.
1
5
’

3"

#4 @ 1.3’

2 " clr

#4 total 4,Typ

#4 @ 

1.5’

1.3’ Typ2.0’ Typ

8
"3
"

1
.
3
’

2.0’

0.75’

#4 @ 1.3’

3"

#4 Total

4,Typ

#4

@ 1.5’,Typ

3
"

8"

�
"

�" gap

#4   @ 8 ".Typ

outlet wall only

#4  Tot 3,Typ

outlet wall only

#4 @ 8 "

#4   @ 8 "

2.0’

#4 @

each corner

9
"

3
.
0
’

3
.
0
’

9
"

2-#4 x 2.5’

#4     ,Total 28
"

8"

5�"

9
"

2-#4 x 1.0’

#4

#4

4’

#4 @ 1.5’

#4 @ 1.5’

#5 @ 1.15’

#5 @ 1.15’

6’

#5 @ 1.0’

#4 @ 1.5’

#5 @ 0.75

#5 @ 1.15’

8’

#5 @ 0.65’

#5 @ 1.3’

#5 @ 0.3’

#5 @ 1.0’

For maximum outlet

pipe opening, see 

Wall Opening Detail

on "Wall Opening

Details" Sheet.

For maximum inlet

pipe opening, see 

Wall Opening Detail

on "Wall Opening

Details" Sheet.

No Shear key required for 

LR 1-6 & LR(HV) 1-6 H=4’-0",

LR 1-2 & LR(HV) 1-2 H=6’-0"

NOTES:

 

1. For section locations, see "Linear Radial - Layout" sheet.

 

2. For invert elevation differential between inlet and outlet,

   see "Roadway Plans".

 

3. All metal components of screen pipe including connections to concrete 

   shall be stainless steel.

 

4. All metal components of grating including connections to wall shall be 

   galvanized.
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END VIEW
SIDE VIEW

CL

CL

CL

CL

CL

SECTION F-F

BASE PLATE

DETAIL

 

45^

Screen

pipe

N
o
t
e
 
1

TOP VIEW

CL

Top of wall

Pipe

/

/

/

Linear 

Radial 

GSRD

/

opening

 90^34’23"

CL

Linear radial GSRD =   

  Overflow pipe section

Invert of

screen pipe

CL

Concrete support

Flow

F

Concrete

support

SIDE VIEW

F

CL Screen pipe 

support

CL

Screen Pipe Support = 

Gap between pipe sections

CL

End screen 

section, see Note 2

Hinged end

door, see

Note 2
CL Slotted hole,

typ

1.

 

 

 

  

2.

CL

CL /

Inside

face of

wall

I
n
l
e
t
 
p
i
p
e

Inlet pipe

Latch

I
n
l
e
t
 
p
i
p
e

CJP

V
a
r
i
e
s

s
e
e

T
y

p

3.

Non-louvered

pipe

t
y
p

Typ opening

t
y
p

Typ

typ

Gap

  

NO SCALE

NO SCALE

�"

�" overflow

collar

8"

�"

�" anchor bolts

�"   bolts

�" x 4"

clamp band

�"   bolts

�"

plate pipe support

on base plate

�" 

anchor bolts, 

tot 4 per support

2’ ID

screen

section

�"

�" overflow

collar �"   resin capsule anchor, 

Typ

�" overflow collar

Overflow pipe section =   

2’ ID opening in anchor plate

2
"

�" x 1�"

slotted holes

3’ x 3’ x �"

anchor plate with 

2’ ID opening

2’  ID x �"

unlouvered screen 

pipe with 1’ x 1.5’

overflow opening

6
"

�"   resin

capsule anchor

with double nut

and 6�"

embedment, typ

2.8’

1.5’ 8"

1.5’ 8"

2
�
"

2.8’

1.0’

3’ x 3’ x �"

anchor plate

2
.
8
’

Invert of 2’ ID overflow 

pipe section to match invert 

of inlet pipe

2.25’

�" Plate

8
"

1�"

Drill & bond #5,

Tot 3 each face in

5" deep holes

2.5’

3
"

1"

1"

2
"
 
C

l
r

9"

1"

1"

4"

Drill and bond

#5, tot 3 each

face in 5"

deep holes
#4    Tot 3

#4  @ 1.5’ max

1.5’ 1.5’

0
.
3
’

0
.
3
’

0
.
8
’

0
.
2
’

0.3’

If inlet invert height above floor is at the 

minimum 3 inch height, use anchor bolts to 

mount the pipe support base plate to the floor. 

Otherwise, construct concrete support as shown.

 

For End Screen and Intermediate Screen pipe 

details, see "Linear Radial - Details No. 3" sheet.

 

All metal components of screen pipe including 

connections to concrete shall be stainless steel.
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 112.5^

�"

thickness

16 rows of louvers 

at 22.5^ apart, 

see Note 6

SECTION G-G

G

G

DETAIL 3

Flow

Hinged top 

hatch

CL Louver

H

H

typ

Flow

Hinged end 

door,see 

Detail 2

DETAIL 2

SECTION H-H

 112.5^

thickness

13 rows of louvers 

at 22.5^ apart, 

see Note 6

60%%d

Minimum non-louvered

bottom segment

Latch,see

Note 4

Hinge,see

Note 2

Door support,

see Note 3

Latch,see

Note 4

Hinge,see

Note 2

Door support,

see Note 3

Hinged top 

hatch

Latch,see

Note 4

Latch,see

Note 4

Hinged top hatch, 

see Note 1

Hinged top hatch, 

see Note 1

/

Handle,see

Note 5

Handle,see

Note 5

Latch,

see Note 4

minimum,see Notes 6, 9 & 10

Door Support Bar,

See Note 3

minimum,see Notes 6, 9 & 10

End door

hinge, see

Note 7

End 

door

Lifting eyelet,Tot 2,

see Detail 3

Door Support Bar

Typ, See Note 3

20 louver slots

per column Typ,

see Note 6

Typ

12 louver slots per

end column Typ,

see Note 6

Lifting eyelet, Tot 2,

see Detail 3

46 Louver slots per row

at hatch locations

at all cut edges to provide a seat and

support for all doors when closed.

 

Use fillet weld at cover and frame. Total two 

each door, evenly spaced.

 

fabricator equivalent design) to support doors

when in an open position.  Mechanical Stops 

can be welded on hinges.

 

Provide latch. Latch shall have threaded U-bolt

 

Provide stainless steel handles at locations indicated.

 

The aperature size of each louver slot

 

End door to secured to end screen with

lock nut through flat bars.

 

All metal components of screen pipe shall

be stainless steel.

 

Louver slot apertures shall meet the following 

requirements:

 

  

1.

 

 

 

2.

 

 

 

 

3.

 

 

 

 

4.

 

 

 

 

5.

 

6. 

 

 

7.

 

 

 

8.

 

 

9.

 

 

 

 

 

 

 

 

 

 

10.

 

  

No Scale
No Scale

4" 4"

50 louver slots per row

4" 4"

�"

NO SCALE

NO SCALE
NO SCALE

2�"

 

1�"  hole

�" 2�"

�" thick lifting eyelet as detailed

or 2�" ID Lifting Eyelets,

Two welded each section

Provide 1"x�" stainless steel bar

hinges 4"x4" thick with �" Dia pin.

Attach 2- 1"x1"x3" stainless steel bars (or

for adjustment. Latch to have �" total

adjustability and 1�" drawing movement 

1’
3.3’

8" 8"

3"

6"

5.5’

1.08’

4"

2’ ID
2’ ID

6"

5’

6"

8" 8"

3.3’
3"

Provide stainless steel �" thick heavy duty

and be rated at 360 LB.

shall be �" wide x 2 �" long.

   Width (in)       % of Total

   0.189  -  0.209      90

   0.181  -  0.209      95

   0.169  -  0.209     100

�" Dia x 10 " continuous bolt with

 

 

 

 

   Length (in)      % of Total

   2.250  -  2.750      90

   2.000  -  3.000     100

 

A Certificate of Compliance conforming to the

provisions in Section 6-1.07, "Certificate of 

Compliance," shall be furnished to Engineer, 

prior to installing Linear Radial GSRD device, 

certifying that louver slot apertures being

furnished conforms to above requirements
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J

J

GRATE PANEL

GRATE LAYOUT

SECTION I-I

SECTION J-J

Cross bars

Grate panel,

see Note 1

(see Note 1)

Top outside

edge of 

side wall

Top outside

edge of inlet wall

Inside edge

of outlet wall

II

Bearing bars

Grating panel 

lap at top of 

outlet wall

Typ

Typ

Spacing
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,
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e
e
 Cross bars �" round

or rectangular or hexagonal

bar of equivalent area
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h
 
=

 
"
L

"
 

No Scale

No Scale

No Scale

No Scale
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6’ 1’
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1. Gap between grate panels shall be equal, �" Min, �" 

   Max. (Average = 0.10’)

 

2. All metal components of grating shall be galvanized.

1

2

3

4

5

6

 7
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11
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17

(N) NOT A SEPARATE PAY ITEM, 

FOR INFORMATION ONLY

    LR

# OF GRATES

    (N)

 SCREEN

  PIPE

SECTIONS

   LR(HV)

# OF GRATES
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FlowFlow

Inlet

pipe

CL

Inlet

pipe

Flow

Flow

Flow

Flow

DD

B B

Inlet

pipe

CL Ladder

 

 

Top of 

end wall

D D

Screen pipe support 

see "Linear Radial 

Details No. 2" sheet

CL Linear Radial GSRD =

  Outlet pipe

45^,typ

1
:4

ty
p

Slope,see

Plan

5
%

5%

17^

t
y
p

L

KK

5%

5%

Ladder,see

Note 3

Ladder,see

Note 3

Welded steel grating

A

Intermediate 

screen pipe sections,

see Note 4

End screen pipe

section, see

Note 4

A

L

Slope screen

pipe, walls

and floor

1% toward

outlet

Slope screen

pipe, walls

and floor

1% toward

outlet

Begin pipe section, for

details, see "Linear Radial (HV)

Details No. 1" sheet

FG,typ

Grating

Outlet pipe

Outlet pipe

Outlet Pipe

Align under single grate panel

Outlet FL Elev,

see "Road Plans"

Outlet FL Elev,

see "Road Plans"

Slope floor 1% Min towards

invert of outlet pipe

T
y
p

Inlet FL

Elev,see

"Road Plans"

Inlet FL

Elev,see

"Road Plans"
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Typ
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p
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1. For Typical Section, see "Linear 

 

2. For Section B-B and D-D, see "Linear 

 

3. For ladder details see "Miscellaneous 

 

4. For end screen and intermediate screen

   pipe details, see "Linear Radial - Details 

 

5. For "N", "H" and other design data, see

   "Roadway Plans".

 

6. For Section K-K and L-L, see

 

7. For Grating details, see "Linear

 

8. For inlet and outlet pipe details not shown,

   see "Road Plans".

NOTES:

LONGITUDINAL SECTION - MAXIMUM SCREEN HEIGHT
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   Details No. 1" on DD-30.
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   "Linear Radial (HV) - Details No. 1" on DD-30.
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Welded steel 

grating

Linear Radial (HV) GSRD

1

1

5%5%

5%

Welded steel 

grating

Energy

dissipater

Inlet FL

Elev

Grating support,

see Detail 1 on

"Linear Radial -

Details No. 1" sheet

Const Jt,

Typ

Const Jt,
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(Anchor Plate only)
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/

/

/

Bottom slab, see

Note 2

Bottom slab, see

Note 2

45^
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Bottom slab,

See Note 2

CJP
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SECTION L-L

NO SCALE

SECTION K-K

ANCHOR PLATE DETAILS

SIDE VIEW END VIEW

1. For location of sections K-K and L-L, see

   "Linear Radial (HV) - Layout" sheet.

 

2. For bottom slab details and grating support

   not shown, see Typical Section on "Linear

   Radial Details No. 1" sheet.

 

3. All metal components of screen pipe including

   connections to concrete shall be stainless steel.

 

4. All metal components of grating including

   connections to wall shall be galvanized.
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* For FL elevations,

see "Road Plans"
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opening,typ
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dissipation
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deflectors

Jet plate
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Side wall
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Energy dissipation slab

See "Road Plans" for additional details.
 

Inlet and outlet pipe opening sizes

are shown on "Road Plans." The

overflow and outlet piping

shall be connected via standard

elbows and tees.

see "Road Plans."
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No. 1" on DD-26.

Jet plate not 

shown for clarity 

see "Details

No.3"  on DD-19.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN on DD-19.

Galv steel ladder, 

for details see 

"Miscellaneous 

Details No. 2" on DD-30

For Sections B-B & C-C see Gross Solids 

Removal Device Inclined Screen Detail

Detail No. 3" on DD-28.

For reinforcing details see Gross Solids 

Removal Device Inclined Screen
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For Section B-B & C-C locations, see
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For inlet and outlet pipe details not shown,

see "Road Plans".
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(beyond)

See "Road Plans" for additional details.
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to daylight
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Inlet and outlet piping opening sizes

are shown on the "Road Plans."

The overflow and outlet piping
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elbows and tees.
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"Type 2 - Layout" on DD-25.

Ladder (not in view, shown for

reference), see "Miscellaneous

Details No. 1" on DD-30

NO SCALE



Flow

Cable

railing

Flow

Bottom footing

45^ taper

Outlet wall

45^ taper

Energy

dissipation

slab

Inlet wall

Embed outlet pipe into

GSRD floor and wall,

matching pipe invert

to floor elevation

Embed inlet pipe 

into GSRD wall, 

matching pipe 

invert to slab 

elevation shown

For Section D-D & View E-E locations,

see "Type 2 - Layout" sheet.

NOTE:

For additional wall

reinforcing see Wall

Opening Detail on "Wall

Opening Details" sheet

For additional wall

reinforcing see Wall

Opening Detail on "Wall

Opening Details" sheet

Debris area

 

Const Jt

Const Jt, Typ

B11-47

      

Cable

railing

Inlet wall

Energy

dissipation

wall

FG varies FG varies

Wedge-wire

screen,

beyond

 

Energy

dissipation

slab

(beyond)

Handrail

* Jet plate and flow

deflectors not shown

for clarity

Typ intermediate Typ end span

span

Top of wall

Typ

T
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p

TypStructure wall

Refer to Standard Plan

B11-47 for additional

information

***

Pipe post welded to

L section - See post

connection detail below

EQ EQ
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Q
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PIPE ENTRANCE AT 

WALL - INCLINED SCREEN

PIPE EXIT AT WALL - INCLINED SCREEN
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’
-
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"
Level strip,

4" wide

 

2
"

�" dia galv
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1" (2) -�" dia threaded

anchor w/ 12" embedment.

centered w/ pipe post (vert)

8
"

2"

6"

2
"

(2) -�" dia threaded

anchor w/�"

embedment (hor)

 (6" long)

�"

Pipe NPS 2 std (Centered)

NO SCALE

NO SCALE

NO SCALE

NO SCALE

NO SCALE

Overflow pipe

opening 15" Dia

Pipe NPS 2 std

L8" x 6" x�" 

section with 4 -�" dia

holes for  4 - �" dia 

bolts

30" Max 

Outlet 

pipe 

opening

Pipe NPS 1

- � std

30" Max.

Outlet 

pipe

opening

For maximum inlet

pipe opening, see

"Wall Opening Details" 

sheet
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Overflow Pipe
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side wall

Level
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T
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Outlet Pipe

Inlet Pipe

M
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SECTION A-A - Reinforcement SECTION B-B - Reinforcement

FG

Varies

Typ

SECTION C-C - REINF

Clr

2%

Const Jt

Const Jt

NOTES:
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%
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s

WALL REINFORCEMENT AND

GRADES AT FOOTING SLAB

Strip surface level

in both directions

VIEW F-F

Typ

Typ

L
e
v
e
l

  
Typ

Typ

1.

2.

Top of 
inlet wall

2%

Energy

dissipation

slab

wedge wire

A

A

JET DETAIL

SECTION A-A

Interior supportPerimeter support

* Flow deflectors and

  jet plate not shown

  for clarity

"
D

"

NO SCALE

NO SCALE

NO SCALE

NO SCALE

NO SCALE

#16 @ 150 EWT&B

For additional reinforcing at openings, see

"Wall Opening Details" sheet.

 

 

For section locations, see "Inclined Screen - Layout" sheet.
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@ 1’-6" O.C. Fasten jet plate 
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five �" @ machine bolts A307 
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jet end support
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dissipation
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otherwise noted.
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1.  The distance between rungs shall not

    exceed 12" and shall be uniform

    throughout the length of wall.

 

2.  The ladder may be constructed in one

    length at the Contractor’s option on

    concrete walls.

 

3.  All metal components of ladder and

    handrail including connections shall

    be galvanized after fabrication.

    See Standard Specifications

    or Special Provisions.

 

4.  When ladder rails need to be spliced,

    see Standard Plan D75C for Ladder 

    Splice Plate details.

 

5.  Grind exposed corners �" radius.
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No Scale

1. In all opening locations, horizontal
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