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NO SCALE

ROCK SLOPE PROTECTION FOR HMA OVERSIDE DRAIN

Normal Gutter Line

200 mm

1500 mm

HP

HMA Dike

550 mm

ES

550 mm

1500 mm
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HMA Overside Drain
Var

FG

OG

Length (m)

Overside Drain End

1500 mm

1500 mm

A

A

SECTION   A-A

B B

SECTION   B-B

PLAN

�

166+60.00 "P" Line / 14.30 Rt / 46.22 166+60.00 "P" Line / 21.76 Rt / 45.95

186+16.28 "SN" Line / 10.80 Rt / 87.097

193+21.94 "SN" Line / 11.70 Rt / 108.534 193+20.00 "SN" Line / 15.70 Rt / 108.07

DD-6

See Std Plans

M
IC

H
E

A
L

 Z
A

M
O

R
A

D
A

N
 M

A
S

S
A

160+35.00 "M" Line / 17.10 Rt / 36.800 160+35.00 "M" Line / 23.12 Rt / 35.863

RSP Fabric

For more Detailed Information on 

HMA Overside Drain, See Std Plans

186+16.28 "SN" Line / 15.87 Rt / 85.895

198+10.15 "SS" Line / 11.22 Lt / 134.82 198+10.14 "SS" Line / 15.22 Lt / 134.469

Station / Offset / FL Overside Drain End Station / Offset / FL

49+46.04 "HARR" Line / 22.91 Rt / 34.6949+46.23 "HARR" Line / 19.18 Rt / 35.000

Total

5.6

5.6

5.6

5.6

5.6

5.6

33.6

1.2

1.2

1.2

1.2

1.2

1.2

7.2

0.36

0.45

0.31

0.24

0.21

0.22

1.79

6.1

7.5

5.2

4.0

3.5

3.7

5-16-10

ERIC 

H. OLSON

60801

12/31/10

 Place HMA 
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RSP (Facing, Method B)

* Quantity included in Summary of Drainage Quantities on Sheet DQ-63
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ES Flowline

NOTES:

300 mm CSP

CSP PIPE DOWNDRAIN

DD-7

T-Dissipator RSP

Min Cover
See STD. PLAN D94A

Connector Strap

T-Dissipator

Field Bend

Outlet FL

300 mm CSP DD

0.45 m

1.  T-Dissipator Length is Included in Total Pipe Length, Unless Noted on Plans.

HMA Dike FL

See DD-5

See Std. PlanS
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94.575 93.337

93.963

97.752

101.648

106.863

95.178

98.773

102.544

107.355

LOCATION

"Moro" 

"Moro" 

"Moro" 

"Moro" 

"Moro" 

"SN" 

"SN" 

88.067

STA 161+90.00, 14.39 Rt

STA 160+90.00, 12.89 Rt

STA 10+61.01, 3.44 Lt

STA 10+80.00, 4.41 Lt

STA 11+50.00, 5.20 Lt

STA 12+20.00, 5.20 Lt

STA 13+13.94, 5.20 Lt

40.530

40.671

49.362

52.843

46.408

48.981

"EA" 134.853STA 11+35.00, 5.60 Rt 103.922

OUTLET FL

"P"

"P"

"P"

"P"

38.366

38.664

86.500

STA 169+66.00, 14.30 Rt

STA 167+85.10, 13.76 Rt

"SMC1" 

"RC" STA 25+50.91, 6.74 Lt 11.740 9.750

STA 59+64.39, 6.18 Lt 39.78842.959

OUTLET TREATMENT

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

T-DISSIPATOR

NONE

NONE

NONE

NONE

1.50

1.50

1.50

1.50

1.50

1.50

1.50

1.50

1.50

HMA DIKE FL

LOCATION OF CSP DOWNDRAIN

STA 194+57.5, 11.70 Rt

"SN" STA 188+51.594, 10.80 Rt 90.207 88.000 NONE

1.50

STA 187+00.00, 10.80 Rt

116.974 115.000

Total 15.0

 (m¯)

RSP (Facing, 

Method B)

(m˜)

RSP FABRIC 

(Class 8)
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1

1
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1

1

15 63.0

6.3

6.3

6.3

6.3

6.3

6.3

6.3

6.3

6.3

6.3

*

(m) EA

* *

Entrance Taper

  300 mm CSP 

(2.01 mm THICK)

* 

* Quantity included in Summary of Drainage Quantities on Sheet DQ-63

300 mm Entrance 

 Taper (Type 1,

 Alternative A)
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      ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

NO SCALE

"P" 162+75.69, 22.06 Rt - 16.50 Rt

STATION

NOTES:

OG

OG

OG

182 183

184

DD-8
OG

OG

"P" 157+43.914, 21.78 Lt - 18.00 Rt 

"P" 170+64.580, 1.24 Rt - 15.36 Rt

"P" 158+51.047, 22.38 Lt - 15.00 Rt

LENGTH OF CSP TO BE LINED

STA "P" 158+51.047, 22.38 Lt to 15.00 Rt

STA "P" 157+43.914, 21.78 Lt to 18.00 Rt 

DRAINAGE DETAILS

39.8 m

37.4 m

11.2 m

14.1 m

(CURED-IN-PLACE PIPE LINER)

34.8 m"O" 133+95.500, 16.58 Lt - 18.24 Rt

44.0 m"O" 127+70.740, 22.13 Lt - 21.82 Rt 

LOCATION OF CIPP LINING

"P" 168+21.70, 1.25 Lt - 12.65 Lt, 1.24 Rt - 15.44 Rt 25.6 m

SIZE

900 mm

600 mm

750 mm

450 mm

600 mm

450 mm

450 mm

164

RSP (Facing, Method B)

over RSP Fabric

L=3.60 m

W=20.00 m

D=0.55 m

Remove 2 m

Exist CMP

OG

�

"O" Line

133+95.75 � "O" Line

0.33 Lt

OG

Clean, Inspect and Prepare Host Pipe

Cured-In-Place Pipe Liner

Exist 450 mm CMP

Sta 133+95.500

1.70 m

1.30 m

0.60 m

OG

OG

Clean, Inspect and Prepare Host Pipe

Cured-In-Place Pipe Liner

Exist 600 mm CMP

Exist Ret Wall Footing

Btm Elev 9.50

�

"O" Line

Sta 127+70.740
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Sta 162+75.69 "P" Line, 16.50 Rt to 22.06 Rt
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DRAINAGE DETAILS
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ALL DIMENSIONS ARE IN METERS
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PCC BASIN MAINTENANCE RAMP

Basin

C-1

C-2

C-3

Pt 1 (Sta / Offset / Elev) Pt 2 (Sta / Offset / Elev)

147+53.33 "M" Line / 61.44 Lt / 30.50

148+07.61 "M" Line / 63.72 Lt / 31.00 148+07.37 "M" Line / 72.72 Lt / 33.25

147+52.74 "M" Line / 70.42 Lt / 32.75

148+83.61 "M" Line / 63.75 Lt / 31.50 148+83.85 "M" Line / 72.74 Lt / 33.80
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Bottom
 of Basin

#13   @ 300 mm Max Typ

#13, Total 2 Typ

#16 @ 300 mm Max Typ

4:1 Slope

Top of Basin

Bottom of Basin

A

A

SECTION A-A

L=Var

DD-9

5.00

2.50

2.50

M
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LOCATION OF PCC BASIN MAINTENANCE RAMP

TOTAL

Minor Concrete 

(Minor Structure)

DETAIL
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m
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m

m

L (m)
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27.9

MINOR CONCRETE

DANIEL 

B. MASSA
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5-16-10
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m

m

D=200 mm

9.45

9.45

9.45

*  Quantity is included on Summary of Drainage Quantity Table on Sheet DQ-63

28.35  *

(Misc CONST) (m¯) *
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0.76 (Typ)

0.76 (Typ)

0.076 (Typ)

FG FG

0.145 0.1450.160

20 mm Chamfer or

13 mm R (Typ)

0.610

0
.
9
1
0

0
.
1
2
5

0
.
0

7
6

0
.0

7
5

NOTE:

Concrete Barrier (Type 60)

Concrete Barrier (Type 60)

Concrete Barrier

#16 Continuous Total 8

13 mm R (Typ)

See Scupper Location

Table and Note 1

For Opening Length.

PG (Top of Pad)

143+20 "M" Line

Space Scuppers

At 6.0 Center

To Center

CONCRETE BARRIER (TYPE 60)

SCUPPER DETAIL

ELEVATION

PLAN

SECTION

SCUPPER LOCATIONS

STATION

BARRIER
REMARK

DD-10

Scupper opening length along the centerline is 0.760 m.

1.  Scupper spacing shall be 6 m along centerline, center to center.

158+50 "M" Line

2.  See Standard Plans for additional concrete barrier details.
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Frame & Grate Or

Frame & Cover

(See Detail)

Adjusting Rings

As Required

Class 3 Concrete

Eccentric Cone Per ASTM C-478

Step (See Detail)

Provide Keyed Base for

Precast Riser Section.

Mortar Joint

D Varies

Use Class II RCP

Eccentric Cone & Shaft

Standard Manhole

Case I    A=1219 mm

Case II   A=1524 mm

Case III  A=1829 mm

Case IV   A=2134 mm

Ribs

76 Radius

Class 3 Concrete

19 mm 0 Round Mild

Steel Bar Bent Hot

Class 3 Concrete
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HMA (Type A)
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A

MANHOLE (TYPE A)

ECCENTRIC

An alternate step may be used subject to the

approval of the engineer.

 

All steps shall be firmly and rigidly set with

epoxy grout or epoxy.

 

Steps shall be galvenized after bending.

 

In manholes with lateral line connections, the

steps shall be placed in the wall with no laterals

Or the wall with the least diameter lateral, 

such that a continuous vertical alignment of steps

may be achieved.

 

Manhole cover design, as a minimum,

is to have the words "Storm Sewer" or

"Storm Drain" molded into the cover.

 

All joints between precast sections shall be mortared.

 

Interior of the manhole shall have a smooth

troweled surface.

 

Eccentric cones in paved areas shalll be oriented

to place & covers away from wheel tracks.

DANIEL 
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610

2
0

3

Opening

Location

Flat slab lid
NOTES:

1.  The manhole frame and cover shall be made

    of cast iron.

 

2.  Steps shall be installed when manhole height

    exceeds 750 mm.  Install steps with lowest 

    rung 400 mm above the floor and highest

    rung not more than 250 mm below top of cover.    

    The distance between steps shall not

    exceed 300 mm and shall be uniform 

    throughout the height of the manhole.  Steps

    shall be placed directly below manhole frame 

    and cover.  

 

3.  An alternate step may be used subject to the 

    approval of the Engineer.

 

4.  All steps shall be firmly and rigidly set with 

    epoxy grout or epoxy.

 

5.  Steps shall be galvanized after bending.

 

6.  Manhole cover design, as a minimum,

    is to have the words "Storm Sewer" or

    "Storm Drain" molded into the cover.

 

7.  Interior of the manhole shall have a smooth

    troweled surface.

 

8.  Flat slab lids shall be oriented to place frames & 

    covers away from wheel tracks.

 

9.  All joints between precast sections shall be       

    mortared.

 

10. Precast pipe, adjusting rings, and flat slab lids 

    should be constructed in accordance with        

    American Society for Testing and Materials      

    C-478M.
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Manhole

Dia

Grid 

Bar Size

Hoop

Bar Size

Small

Hoop Dia

Large

Hoop Dia
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1524

1829

1372

1728

1983

D
. M

A
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S
A

0
4

/0
1

/0
9

A
+

4
0
6
 m

m

Class III RCP

13

13

13

13

16 16

711

711

711

711

2 Layers of Rebar at 

254 mm C-C both ways

see table for size 

2 Layers of Rebar

at 254 mm C-C both ways

See Table for Size

2 Layers of #13 x 760

mm long Typical ea 

side and Diagonal 

hook ends of bars to 

maintain Reinforcing 

withinthe Dimensions 

of Concrete pad and 

Fit bar within pad

Limits, adjust length

of bar if necessary.

13 13

* Standard Manhole

 

   Case I     A=1219 mm

   Case II    A=1524 mm

   Case III   A=1829 mm

   Case IV    A=2134 mm

22702134

Large Rebar Hoop 

See Table for 

Size and Dia

Small Rebar Hoop 

See Table for 

Size and Dia

1 Large Rebar Hoop See 

Table for Size and Dia

1 Small Rebar Hoop See 

Table for Size and Dia

DD-12

M
IC

H
E

A
L

 Z
A

M
O

R
A

D
A

N
 M

A
S

S
A

MANHOLE (TYPE B)
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Step Detail

See Sheet

DD-11

Frame & Grate or

Frame  & Cover

See sheet DD-11
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402+54.29 "SR-4" 27.73 Rt

90

402+50.20 "SR-4" 38.37 Rt

3.0 m Flat 

Bottom

A

A

B B

302+51.54 "SR-3" 41.27 Lt

FL 35.60 End RSP

FL 33.55 Begin RSP

FL 32.94 End RSP

RSP TUB 

"SR-4" LINE Sta 402+54.29

Elev 35.200 HW Top

85

302+60.50 "SR-3" 9.92 Lt

302+41.54 "SR-3" 10.80 Lt

302+47.51 "SR-3" 33.05 Lt

C

D

D

C

E

E

2.0 m Flat

Bottom

2.0 m Flat

Bottom

3434
3
4

3
6

FL 33.22 End RSP

FL 33.02 � Intersection

FL 33.34 End RSP

RSP TUB 

"SR-3" LINE Sta 302+41.54

"SR-3" LINE Sta 302+60.50
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0

91

0.550 m RSP

(Facing, Method B)

RSP Fabric

0.550 m RSP

(Facing, Method B)

RSP Fabric

0.550 m RSP

(Facing, Method B)

RSP Fabric

RSP Fabric

0.550 m RSP

(Facing, Method B)
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50 Typ

300

450
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900

1050

1200

1500
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450

450

450

530
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100
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250

250
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280
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D
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L
mm

T
mm

"a"
mm

"b"
mm

@ 300

@ 300

@ 300

@ 300

@ 300

@ 300

@ 300
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D

D
1

D
2

Varies

75

5
0

#13 @ "a" bars

Soffit of pipe

Miter ends of pipe to fit. Place 

interior forming as required

to maintain full cross section

of pipe lines at joint.  Provide 

smooth finish to inside of joint

as required.

Invert of pipe

#13 @ "b"       bars

Concrete pipe

Concrete pipe

#13 @ 300

#13 @ "b"       bars

A

A

NOTES:

 

1. Where pipe of different diameters are joined

   with a concrete collar, "L" shall be that of

   the larger pipe. D=D1 or D2 whichever is greater.

 

2. Join pipes at inverts where the slope of the

   downstream pipe is greater than the slope of the

   upstream pipe. Join pipes at soffit where the slope

   of the upstream pipe is greater than the slope of

   the downstream pipe.

 

3. "b" bars to be locked around longitudunal

   reinforcement. Rotate bars as necessary.

 

4. Concrete collar shown is adequate for up to 12 m

   of fill and pipe diameters less than 1800 mm.

 

5. For pipe size not listed use next larger.

@ 300

@ 300

@ 300

@ 300

@ 150

CONCRETE COLLAR

DD-14

Set bar on vertical azis of pipe.

Space other bars from this bar, Typ

#10 @ "a" bars

#13 @ 300

75 Typ

Set bar on horizontal axis of pipe.

Space other bars from this bar, Typ

@ 300

@ 300

@ 300

TABLE A
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D = 600 mm Max.

DD-15

D
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N
 M

A
S

S
A

RCP

RCP

15 mm

Min.

15 mm

Min.

15 mm

Min.

15 mm

Min.

RCB

Mortar

Inside diameter D of the connector pipe shall not

be greater than 610 mm.

 

The minimum opening into the RCB culvert shall 

be the outside diameter of the connecting pipe plus

30 mm.  The concrete backfill supporting the connecting

pipe may be omitted if the pipe is laid on undisturbed

earth to storm drain wall.

 

Connector pipes shall not be more than 1.5 m above 

the invert.

PIPE CONNECTION TO
 

EXISTING RCB CULVERT

Support Pipe Across Trench

With Concrete Backfill

See Note 3
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  water is entering on both sides.
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DD-26

Ladder per Standard Plan

200 mm Universal

Coupler Band per 

Standard Plan 

Ladder per Standard Plan

C
A

R
L
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S
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A
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D
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 M
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S

S
A

Debris Rack Cage per 

Detail 3 on Sheet DD-28

Debris Rack Cage per 

Detail 3 on Sheet DD-28

1200 mm CSP Riser

  (2.77 mm Thick)

1200 MM CSP RISER 

TABLE A

2.44

1.24

1.22

1.50

31f

48d

87n

System

Total 6.40

*1200 mm

CSP (H)

(m)

*Pipe Pay Item is H+0.15
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NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

TYPICAL OPENING REINFORCING

50 mm

3.55

75 mm

15 mm

300 mm

150 mm

375 mm

300 mm

150 mm

150 mm

2.35

3.55

1.20

2
.
4
0

1
.
2
0

1
.
2
0

300 mm
Typ

Typ

Typ

Typ

4
5
^

150 m
m

Typ

16-#16 X 2.0 

(8 Top, 8 bottom) 

Typical ea side and 

Diagonal hook ends 

Of bars to mantain 

Reinforcing within 

Dimensions of

Concrete pad and 

Fit bar within pad 

Limits,adjust length 

Of bar if necessary.

DETAIL 1
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CSP RISER PLAN

TYPICAL SECTION A-A

75 mm 

Clr (Typ)
Clr (Typ)

50 mm

Clr (Typ)

(

T

y

p

)

Wire Mesh Connect to 

Wire Mesh Support Frame 

.

.

.

.

NOT TO SCALE

CONCRETE ANCHOR

(Typ)

(Typ)

Clr

(Typ)

Outlet Pipe

4-#16 @ 300 mm

11-#16 

Equally Spaced

Clr (Typ)

600 mm RCP Outlet Pipe

Vertical Spacing = 

3X Dia of Orifice

RCP

Outlet 

Pipe

Conc Pad

Conc Pad

Pipe OD + 0.5 m

2
5
0
 m

m

150 mm

Conc Pad

75 mm

     Conc

Encasement 75 mm

4
5
^

Basin Bottom

CSP

Embedment

Slurry Cement 

Backfill to Inv Elev#16 @ 300 mm Ea way

Typ Top and Bottom

Galvanized Bolts

12-16 mm dia x 150 mm 

with Nuts tightened

On CSP, Centered in Conc

CSP RISER with ORIFICES

CSP Riser

4-#16 @ 200 mm

Dowels (Typ ea side)

Basin    Diameter   Total

          (mm)

C1       35         4

C2       30         4

C3       23         4

ORIFICE TABLE

Mortar

RCP

Outlet 

Pipe

Mortar

A A

Orifice Tot 2 @ 

ea Orifice �

750 mm

Top of 1200 mm 

 Riser Pipe

.
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.

.

.

.

.

.

.

.

.
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.
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DETAIL 2

Conc Anchor

per Drainage 

Detail 2 hereon
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Conc Anchor per 

Detail 2 hereon

5 mm x 5 mm Stainless Steel 

Reinforce Opening with

16 - #16 x 2.0 Bars in

Configuration Indicated

in Detail 1, 50 mm Clr 

of Top Surface

H

DD-27

C
A

R
L

O
S

 B
L

A
N

C
A

S

D
A

N
 M

A
S

S
A

Debris Rack Cage per 

Detail 3 on Sheet DD-28

Ladder per 

Standard Plan

1200 mm CSP Riser

  (2.77 mm Thick)Ladder per 

Standard Plan 

Sheet DD-28

Per Detail 4 on Sheet DD-28

Equally Spaced per Detail 2 

Sheet DD-28

200 mm Coupler Band 

Debris Rack Cage per 

Detail 3 on Sheet DD-28

or Standard Plan

System

Total

14a

17a

20a

1.75

1.75

1.75

5.25

RISER QUANTITIES

1.90 m RCP

*1200 mm

CSP (H)

(m)

*Pipe Inlet Pay Limit is H+0.15
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DETAIL 5

DETAIL 1
DETAIL 2

x
x

x
x

x
x

x
x

x

x

x

x

x

Wire mesh

See Note 2

DETAIL 4

Top of

Concrete Pad
x

DETAIL 3

PLAN

MISCELLANEOUS DETAILS NO.1

L

T
yp

Clr
50 m

m

#16
1200 mm 

CSP Riser

Typ

E
m

b
e
d

m
e
n

t
 M

i
n

2
0

0
 
m

m
 

 
 

16 mm Dia bolts, Typ

16 mm Dia Bolts, 

Nuts & Washer, Typ
See note 3

1. All Hardware and Fabrication Materials

   shall be Galvanized Except as Noted.

NOTES:

300 m
m

7-Top bars same as posts,

spotweld to end posts both sides

ELEVATION

Spotweld each post 4 places

Spotweld each post 4 places

200 mm of 1200 mm CMP

200 mm Band coupler

H = 22 Posts- 1.8 m or 2.4 m lengths use 50 mm pipe or

2
0
0
 m

m

16 mm Dia A36

Steel Rods

Spaced @

300 mm C-C, EA way

Typ, Weld Ea

Intersection

Wrap Wire

Mesh around

Bottom and

Side Edges
150 mm

600 mm

16 mm Dia x 150 mm

bolts, Typ
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DEBRIS RACK CAGE

GALVANIZED ANCHOR BOLT

CSP Riser

Concrete Footing

#16

Minor

Concrete

300 mm

75 mm

150 mm

Embedment

CSP Riser

Band Clamp per Detail 5

WIRE MESH SUPPORT FRAME

3. Seal Bolt Holes and Coat Connection Steel 

   with Asphalt Mastic (ASTM A491). Trowel 

   Asphalt Mastic a Minimum of 13mm Thick on

   and around Connection Steel. Use Mastic

   to Fill Corrugations behind Washer Plates.

BAND CLAMP

150 mm

150 mm

1
2
0
0
 m

m
 C

S
P

 R
i
s
e
r

Bend to

R = 125 mm

L 51 mm x 51 mm x 4.8 mm (Galvanized steel  or aluminum)

DD-28

CSP RISER WITH ORIFICES

L76 mm x 76 mm x 9.5 mm

x 76 mm, Typ

50 mm x 50 mm x 9.5 mm

P washer, Typ

C
A

R
L

O
S

 B
L

A
N

C
A

S

D
A

N
 M

A
S

S
A

12 - 16 mm Dia x 150 mm

Galvanized anchor

bolts with nuts

tightened on CSP,

equally spaced

2.  5 mm x 5 mm (4 Mesh per 25mm) 

   0.81 mm Wire Dia, Type 304 Stainless Steel. 

13 mm x 150 mm 

Galv Anchor Bolt 

@ Ea anchor

1.6 mm x 50 

mm Bar

7-Top bars same as posts,

spotweld to end posts both sides

#16 @ 300 mm

H
 =

 7
5

0
 m

m

L 76 mm x 76 mm x 6.4 mm x 76 mm Guide angles, 

7 required equally spaced per riser plan view on 

DD-27.
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DRAINAGE INLET (Type G2 Mod)

/

38 mm x 9.5 mm

5

Bar

89 mm x 6.4 mm

5

/

16 mm Hole

38 mm x 9.5 mm

12 mm

Min

3
4
0

40 mm

Max

Inlet

Side Opening

65 mm

or stud anchor and lock washer

M14, class 4.6 capsule anchor bolt 

PLAN

50 mm

Side Inlet Opening

600 mm x 150 mm

Side Inlet Opening

600 mm x 150 mm

900 mm RCP

SECTION A-A

#13 bars, Total-2

75 mm Fillet

Keys

25 mm

Chamfer

into walls

#13 hoops @ 300 mm

#13 @ 150 mm

#22 @ 150 mm

bend 180 mm900 mm RCP

H
=

1
.1

8

41 x 92

Side Inlet Opening

600 mm x 150 mm

w/ Trash Rack

1:4

B

B

B

B Plan D77A.  12 mm Frame anchor may be

bent as necessary to clear Reinf

For details not shown,  see Standard

89 mm x 6.4 mm

Bar

102 mm x 76 mm

x 6.4 mm

1
.
0

4
 
m

6.4 mm 6.4 mm

7
6

M14, class 4.6 capsule anchor bolt 

or stud anchor and lock washer

105 mm Min DI Wall

12 mm

Min

A A

SECTION B-B

L=150 mm

300 mm

200 mm

Side Inlet Opening

600 mm x 150 mm

200 mm 200 mm

300 mm

600 mm

GRATE FRAME DETAILS

TRASH RACK DETAILS

TRASH RACK ANCHOR DETAILS

Outside Face

of Inlet Wall

Trash Rack

T=200 mm T=200 mm

L=150 mm

L=150 mm

200 mm

M
. Z

A
M

O
R

A

DD-29

M
IC

H
E

A
L

 Z
A

M
O

R
A

D
A

N
 M

A
S

S
A

730 mm

DANIEL 

B. MASSA

59095

6/30/11

5-16-10

0.90 m

200 mm

1
.
2

2

200 mm

1
.
9
2

200 mm

2-Type 600-12X Grate

"H" is the difference in elevation between the

outlet pipe flow line and the normal   gutter grade

line undepressed. 

 

Wall   reinforcing not required when "H" is 2.5 m or less and the

unsupported width or length is 2.1   m or less.  Walls exceeding

these limits shall   be reinforced with #13 bars @ 450 mm ¨ centers

placed 40 mm clear to inside of box unless otherwise shown.

 

Inlet bottom reinforcing not required.  See Standard Plan D74C for

alternative reinforced bottom and alternative half round bottom.

 

Steps-None required where "H" is less than 0.75 m.  Where "H" is 0.75 m or more,  install   steps with lowest rung

300 mm above the floor and highest rung not more than 150 mm below top of inlet.  The distance between steps

shall   not exceed 300 mm and shall   be uniform throughout the length of the wall.  Place steps in the wall   without

an opening.  Steps inserts may be substituted for the bar steps.  Step inserts shall   comply with State Industrial

Safety requirements.  See Standard Plan D74C for step details. 

 

Basin floors shall   have wood trowel   finish and a minimum slope of 1:4 from all   directions toward outlet pipe.

 

Galvanizing-See Standard Specifications or Special   Provisions.

 

Cast-in-place or Precast alternative is optional   with contractor,  See Standard Specifications.

 

Bar may be rotated as necessary to clear opening.  Where "L" is 150 mm or less,  bar may be omitted.

 

Cast-in-place inlets to be formed around all pipes/stubs intersecting the inlet,  and concrete poured in one

continuous operation.  Precast inlets shall have mortared connections conforming to details for Type GCP Inlet

shown on Standard Plan D75B.  See Standard Specifications for mortar composition.
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G1 or G2 DI

See Plans

B B

A
A

PCC "V" GUTTER INLET DETAIL

PLAN

SECTION A-A

G1 DI See

Standard Plans
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G2 DI See

Standard Plans

Tie Point Tie Point

25 mm

Batter

900 mm
450 mm

150 mm

5
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30 mm Grate Depression 30 mm Grate Depression

30 mm Grate Depression

0.500

C C

SECTION C-C
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NOTES

25 mm O Galvenized

Steel Support Bolt

With Hexagonal Nuts

Ea Way Under Bolt

Distances are Measured

Radially or Normal to Curb

R=6.4 mm

Elev PT

  "A"

Face of 150 mm

Divider Wall Nosing

Adjusting Nut to be

Tightened & Secured

200

250

1
1
5

1
1

5

2
0

3

C
F

Face of 150 mm

Divider Wall

Nosing

One Bar of Top Slab Reinforcement

Shall be Welded to Steel Plate

Over Each Divider Wall

Splice Plate (Alt)

Per Section C-C

3-#16x2.13 m @ Ea Splice Plate,

Centered on Joint

75 mm Min for 200 mm 

Length Each Way Under Bolt

Distances are Measured

Radially or Normal to Curb

Elev 

PT "A"

C
u

r
b

 
F

a
c
e

1
1

5

Z

250

200

Extend Center Reinforcing

76 mm Into Top Slab &

102 mm Into Bottom Slab.

Roughened Const

Joints (Typ)

See Reinforcement

Schedule to Right

See Reinforcement

Schedule Below

Roughened Const

Joints (Typ) Optional

#13 @ 460 mm

63 mm Clr

#10 @ 300 mm

150

150

1
5

0

V
a
r
i
e
s

1
1
5

5
1
 
m

m
 
C

l
r

150

(Typ)

Span

#13 @ 460 mm

    (Typ)

Steel Plate

Alternate

Fence Post Sockets

See Details Hereon

Support Bolts-See

Note 2 Hereon

Steel Plate Alternate

R=100 mm

Edge of Sidewalk 

Culvert Location 

per Section B-B 

Hereon

Opening Inside R/W Fence

Sidewalk Culvert ProducedCL

Face of Curb
Radial Line

2.44 m Max

   Span

R=75 mm

 (Typ)

R=75 mm

 (Typ)

A

W

For Detail of Curb Opening, See

Enlarged "Inlet" and "Outlet"

Details Shown Hereon

R/W Line

Steel Plate Alternate When

Adjacent to Open Transition

Or Open Channel

Fence Post Sockets

When Required

Face of 150 mm 

Divider Wall Nosing

Elev PT

  "J"

200 mm Dia Footing For

Fence Sockets

Sidewalk Culvert

Concrete

Sidewalk Culvert

For Sockets Details

See Note 2

64 mm Circular Tie @ 75 mm

13 mm Clear of Socket

63 mm Clr

R/W Line

Steel Plate Alternate

#13 @ 460 mm Each Way

#13

2-19 mm Square Holes For

16 mm x 38 mm Carriage Bolts

Splice Plate Bend Line

Curb Line

10 mm Splice Plate

8 mm x 254 mm

Steel Plate

6 mm

29 mm Dia

6 mm

Close Fit

Variable Slope

150

S
i
d
e
w

a
l
k

C
u

l
v

e
r
t

B

  N
osi

ng

Span (T
yp)

L

S=0.025 or

Match Adjacent

Sidewalk

1
5

0 6
3

1
0

0

1
1

5

5
0
 
C

l
r

1
5

0

150

150300

7
6

7
6

3
8

3
8

2
5

2
5

8
9
 m

m

100

50

50

50

100

1.50 #10 @ 200 mm

BARS

Where Divider Wall Continues in an Adjoining

Structure, the 300 mm Taper Shown Shall Be

Repeated as per Dashed Lines.

 

Fence Post Sockets Unless Otherwise Specified

Shall be Formed of Lightweight Metal inserts

457 mm Long. These Inserts Shall be Sheet

Metal Tubes with an ID 19mm Greater Than 

the OD of the Fence Post Used. Posts Are 

To Be Mortared Into the Inserts Using One

Part Cement and Two Parts Sand.

1.

 

 

 

2.

When Required By Length of Opening or Construction

Of a Circulart Curb Opening, Steel Angel May be 

Delivered in Sections and Butt Welded in Place.

 

Reinforce Steel Plate as per Inlet Detail Hereon.

1.

 

 

 

2.NOTES

See Note on Outlet Detail.

The Bottom Slab of the Sidewalk Culvert Shall Be 

Constructed on a Unifrom Grade Unless Otherwise 

Specified on the Plan Sheet.

Z=115 mm Unless Otherwise Specified on the Plan Sheets.

Shop Weld One Extra #10 Bar 460 mm Long or Other 

Anchor (Alt) Each Side of Splice Plate and Within 

150 mm Thereof.

A. Shop Weld Splice Plate to Longer Span Segment.

B. Alternate Splice Plate May Be Bolted to Each Side.

Splice Plate Alternate Shall Be Used Only Where The 

Splice Is Located Over Support Bolts.

1.

2.

 

 

3.

4.

 

5.

 

 

6.

Support Bolts Shall be Installed at The Nose 

of Each Divider Wall.

When Nosing Span Exceeds 2.13  m Intermediate 

Support Bolt(s) Shall Be Installed, Equally 

Spaced At 2.13 m OC Max Spacing.

Spacing Notes Hereon Supersede Those Shown on 

Standard Plan. 

Support Bolts Are Not Required at the Divider 

Wall Nose

A.

 

B.

 

 

C.

 

D.

Construct Culvert Opening with Max 2.13 m Chords.

Support Bolts

 

 

 

 

 

 

 

 

 

Unless Otherwise Specified on Other Sheets, A=0^ @ 

B=90^.

All Details Are Applicable for Curb Openings on a 

Straight Line.

Culverts Shall be Constructed As One Span Unless 

Additional Cells Are Specified on Drainage Plans.

1.

2.

 

 

 

 

 

 

 

 

 

3.

 

4.

 

5.

 NOTES

C
u
r
b
 

R
a
d

i
u

s

D

A

A

B

B

C

C

OUTLET DETAIL

INLET DETAIL

SECTION A-A

SECTION B-B

PLAN

SECTION D-D

SECTION C-C

SPLICE PLATE ALTERNATE

POST SOCKET DETAIL

SIDEWALK CULVERT

Shop Weld #10 Bar 460 mm Long

Or Other Anchor to Steel Plate

Over Each Divider Wall. For

Details and Other Anchorage

Requirements, See Drainage 

Details DD-15.

For Details of Steel 

Plate, Bolt Support 

And Protection Bar, 

See Drainage DD-15.

Provide Contraction Joint in Walls and

Top Slab (If Any). Stop Longit Bars 

50 mm Clear. Paint with Asphaltic Paint

(Typ). Construction Joint in Bottom 

Slab. 

DD-31

SIDEWALK CULVERT REINFORCEMENT

SPAN (m)

1.50

SPAN (m)

TABLE A

MINOR CONCRETE

MISC CONST (m¯)

1.10

TABLE B

DANIEL 
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SIDEWALK CULVERT

Reinforcing Steel

Protection Bar

(See Note 1)

13 mm / Stirrup (See Note 2)0

Adjusting Nuts to be Tightened

And Secured in Place When Steel

Plate is in Proper Position.

25 mm x 510 mm Support Bolt with

Hexagonal Nuts (See Note 6)

"T"

 
 
C

u
r
b

 
F

a
c
e
 
N

o
t

T
o
 
E

x
c
e
e
d
 
3
0
0
 
m

m

B
a
t
t
e
r
 
t
o
 
C

o
n
f
o
r
m

w
i
t
h
 
A

d
j
o
i
n
i
n
g
 
C

u
r
b

Weld bars to Plate 760 mm O.C.

In Lieu of Type "B" Anchors

76 m
m

180 m
m

16 mm

8 mm x 254 mm Steel 

Plate Formed As Shown

R=25 mm

3

2

R=38 mm

2
5
 

m
m

3
2

m
m

7
0
 

m
m

25^

6 mm

R=76 mm

29 mm

TYPE "A"

STEEL PLATE ANCHORAGE

Alternate Anchors

Typical 

10 mm

35 mm

 137 m
m 203

13 mm  Anchor 1060 mm O.C. 

Max Alternate As Shown

TYPE "B"

STEEL PLATE ANCHORAGE

2
5

6
4

90^

NOTES

When Curb Face Exceeds 178 mm a Plain 

Round Steel Protection Bar 25 mm in 

Diameter Shall Be Installed. Bar Shall Be 

Embedded 127 mm at each end. When 

Length of Opening is 2.1 m or Less , Said

Bar Shall Be Located 127 mm Behind C.F.

And 102 mm Above Gutter Flow Line.

 

A Stirrup Shall Be Welded to Each Bolt

When Both a Protection Bar and Support

Bolt Are Required.

 

All Exposed Metal Parts Shall Be Galvanized.

 

When Required by Length of Opening Bulb

Angle May Be Delivered in Sections and 

Butt Welded in Place. All Galvanizing damaged

By Welding Shall Recieve Two Coats of 

Aluminum Paint.

 

Type A or Type B Anchorage May Be Used.

 

Support Bolts Shall Be Installed When Length

Of Opening Exceeds 2.14 m, Spacing Shall be

2.14 m O.C. Max and 1.5 m O.C. Min.

 

The Steel Plate Shall Be Fabricated From 

8 mm x 254 mm Universal Mill Plates.

1.

 

 

 

 

 

 

 

2.

 

 

 

3.

 

4.

 

 

 

 

 

5.

 

6.

 

 

 

7.

29 mm Hole in Plate

DD-32
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NOTES:

1.

2.

3.

4.

Planting & Erosion Control Zone

(See "Landscape" Sheets)

LEGEND:

RSP TYPICAL SECTION

Backfill With Native Material Compacted

To Match In-Situ Stream Bank Density

FG

OG

RSP

Streambed OG

RSP Fabric

W
0.61 

D
e
s
i
g

n
 
H

e
i
g

h
t
 
"
H

"

T

  
 1

:
1

O
r
 F

la
tt
e
r

*See Note 3

S
lo

p
e

W

SLOPE H T W D

1:2 0.550 1.23

ALIGNMENT

1:2 0.550 1.23CH-2

DD-33

C
A

R
L

O
S

 B
L

A
N

C
A

S

D
A

N
 M

A
S

S
A

CHCEV

Place RSP Fabric Throughout the Bottom of Excavated

Trench & Anchor Beneath Any Existing Rock.

 

Conform G to Exist Slope or Exist Revetment at Each

End and Vary T Accordingly.

 

Excavate Depth "D" or Less If Bedrock is Encountered.

 

Excavate Bank to a Uniform Slope Prior to Placing RSP

Fabric & RSP.

 

See Planting Plan  & Landscape Detail Sheet for Willow 

Poles in RSP locations.

5.

RSP LOCATIONS

Tie Point

BEGIN/OFFSET

13+53.96/8.06 Rt

END/OFFSET

14+31.38/36.58 Rt

Backfill With Native Material Compacted

To Match In-Situ Stream Bank Density

1.40

D

0.550

191+95.00/18.00 Rt 193+50.00/5.95 Rt 2.55 0.550

Total

147.0

965.0

5-16-10

ERIC 

H. OLSON

60801

12/31/10

 

m¯ m˜

RSP-FABRIC

(Class 8)

480.0

1405.0

  RSP

(Facing,

Method B)

1112.0 * 1885.0 *
* Quantity included in Summary of Drainage Quantities on Sheet DQ-63

05 Mon 101 R146.8/159.7 587 1402

7-26-10
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1:4 or f
latte

r

1
:2

 o
r fla

tte
r

T

RSP Fabric

FG

Design Height "H"

B

Backfill With Native 

Material Compacted

To Match In-Situ 

Stream Bank Density

H T

0.550 1.23

BEGIN ENDALIGNMENT

0.550 1.23

W1B

2.0

W1 W2

W2

2.27

2.27

FL

RSP

750

Min

RSP Fabric To

Extend Under

Temporary Erosion

Control Fabric.

RSP CHANNEL

 

Anchor 150 mm Min

NOTES:

Temporary Erosion Control

Fabric See Landscape Plans

For Additional Details.

VAR 0.85

RSP Fabric 

Anchored 150 mm

0.80018+17.14 18+11.23

DD-34

1.  Place RSP Fabric Throughout The Bottom 

   Of Excavated Trench & Anchor Beneath Any

   Existing Rock. 

2.  Confrom FG to Exist Slope or Exist Revetment

   At Each End and Vary T Accordingly.

  
3.  Excavate Bank to a Unifrom Slope

   Prior to Placing RSP Fabric & RSP.

  

C
A

R
L

O
S

 B
L

A
N

C
A

S

D
A

N
 M

A
S

S
A

CHCEV

CHCEV

LOCATION OF RSP CHANNEL

CH-4

8.0 3.30 3.301.10

18+16.00

196+40.00 197+70.00

17+80.00

0.0 1.00 0.550 N/A N/ASN 194+25.62 194+75.34

1.05

BR 32+53.20 33+44.14 0.0 0.550

BR 33+49.47 33+80.00 0.0 0.550

26+60.00 28+55.43 0.0 0.550

PL 29+41.74 31+26.05 0.0 0.550

PL 31+64.90 33+09.90 0.0 0.550

PSR

RSP (Facing, Method B)

0.0 0.00.80

0.80

0.80

0.0 0.0

0.0 0.0

1.15 0.0 0.0

0.0 0.00.88

Total

5-16-10

ERIC 

H. OLSON

60801

12/31/10

  RSP

(FACING, 

METHOD B)

RSP FABRIC

(CLASS 8)

(m¯) (m˜)

156.0

560.0

80.0

55.0

261.0

48.0

343.0

251.0

206.0

490.0

1795.0

186.0

175.0

577.0

122.0

855.0

668.0

548.0

1960.0 * 5416.0 *

* Quantity included in Summary of Drainage Quantities on Sheet DQ-63
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SECTION A-A

H

2
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3

2
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6
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M
a
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2
0
3

5
1

1219

610

Opening

Location

203

152

203

Flat slab lid2
5
4

Class 3 Concrete

AC (Type A)

Adjusting Rings

as required

Frame & Cover

Dia Varies

600-900

RCP or APC

D
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M
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G2 DI Base

See Std Plans

Opening Location as Required

2
0

3

152
610

5
1

 M
i
n

7
6

1
2
7

FLAT SLAB LID

2 Layers of Rebar

at 254 mm C-C both ways

See Table for Size

Large Rebar Hoop 

See Table for 

Size and Dia

Small Rebar Hoop 

See Table for 

Size and Dia

SECTION OF FRAME

3
2

6
4

PLAN OF FRAME 

Ribs

2525

591

COVER

641

7
6

25

3
8

3
2

178

32 Dia

914

3
2
 
(
T

y
p
i
c
a
l
)

686

648

610

 
1
9

1
1
4

610

AA

7
6

Var

STEP DETAIL

/

356

19 mm 0 round mild

steel bar bent hot

PLAN

Class III RCP 2 Layers of Rebar at 

254 mm C-C both ways

see table for size 
2 Layers of #13 x 760

mm long Typical ea 

side and Diagonal 

hook ends of bars to 

maintain Reinforcing 

withinthe Dimensions 

of Concrete pad and 

Fit bar within pad

Limits, adjust length

of bar if necessary.

1 Large Rebar Hoop See 

Table for Size and Dia

1 Small Rebar Hoop See 

Table for Size and Dia

* Standard Manhole

 

   Case I     A=1219 mm

Manhole

Dia

Grid 

Bar Size

Hoop

Bar Size

Small

Hoop Dia

Large

Hoop Dia

1219 137271113 13

NOTES:
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SECTION B-B

200 200

RCP or APC

#13 bars

@ 450

1.  The manhole frame and cover shall be made

    of cast iron.

 

2.  Steps shall be installed when manhole height

    exceeds 750 mm.  Install steps with lowest 

    rung 400 mm above the floor and highest

    rung not more than 250 mm below top of cover.    

    The distance between steps shall not

    exceed 300 mm and shall be uniform 

    throughout the height of the manhole.  Steps

    shall be placed directly below manhole frame 

    and cover.  

 

3.  An alternate step may be used subject to the 

    approval of the Engineer.

 

4.  All steps shall be firmly and rigidly set with 

    epoxy grout or epoxy.

 

5.  Steps shall be galvanized after bending.

 

6.  Manhole cover design, as a minimum,

    is to have the words "Storm Sewer" or

    "Storm Drain" molded into the cover.

 

7.  Interior of the manhole shall have a smooth

    troweled surface.

 

8.  Flat slab lids shall be oriented to place frames & 

    covers away from wheel tracks.

 

9.  All joints between precast sections shall be       

    mortared.

 

10. Precast pipe, adjusting rings, and flat slab lids 

    should be constructed in accordance with        

    American Society for Testing and Materials      

    C-478M.

 

11. Wall reinforcing shall be #13 bars @ 450 mm 

    centers placed  40 mm clear to inside of box 

    unless otherwise noted.

 

12. See Std. Plan D73 for additional details.

 

 

 

 

G2 DI Base

See Std Plans

Manhole Shallow

(Type B) top

RCP or APC

3
0

5

M
in

100

#13 bars

@ 450

200 200

1
6

1
9

 m
m

Direction

of flow

Direction

of flow

DD

3
0

5

M
in

1219

MANHOLE-TYPE SO

C
A

R
L

O
S

 B
L

A
N

C
A

S

Class 3 Concrete

DD-35

DANIEL 

B. MASSA

59095

6/30/11

5-16-10

ALL DIMENSIONS ARE IN MILLIMETERS
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SECTION B-B

PLAN

OMP DRAINAGE INLET
 

AND PCC APRON

2.7

3
.
0

1:3
.3

3

FG

 

 
Var Var

100 mm

Top of

Pipe Elev

Drainage Inlet
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PCC Apron

(100 mm Thick)
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1:3.33

CL
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CL

200 mm

  Min

1:2
.0

PCC GUTTER

1:2.0

6 m Bench @ CHCEV & CH-3

100 mm

2 m Bench @ CHCEV

Create Soil Berm

to top of inlet

Var

A

B

BEGIN (Sta / Offset / Elev) END (Sta / Offset / Elev)

C

D

19+40 "CHCEV" Line / 10.50 Lt / 35.00 302.0022+46.00 "CHCEV" Line / 14.48 Lt / 37.00

231.00

120.00

81.00

E 66.00

F 250.00

195+53.00 "CH-3" Line / 41.97 Lt / 141.246 196+15.484 "CH-3" Line / 58.96 Lt / 149.93

195+53.000 "CH-3" Line / 12.98 Lt / 129.82 198+25.01 "CH-3" Line / 28.44 Lt / 143.593

17+04.000 "CHCEV" Line / 45.90 Rt / 143.24016+14.750 "CHCEV" Line / 47.52 Rt / 142.248

16+12.000 "CHCEV" Line / 12.60 Rt / 129.567 17+30.000 "CHCEV" Line / 10.67 Rt / 32.046

19+40 "CHCEV" Line / 10.53 Rt / 141.374 21+60.00 "CHCEV" Line / 10.53 Rt / 146.266

G

H

J

K

I

TOTAL

212.00

198.00

33.00

96.00

141.00

33.28

31.10

5.18

15.07

12.61

Create Soil Berm

to Top of Inlet

Var
300 mm

  Min

1:15.0

26.16

17.66

65.84

50.36

54.50

14.39

Bench FL

1:5.0

FG

FG

FG
FG

FG

Bench FL
Bench FL

100 mm

100 mm

20+22.05 "CHCEV" Line / 45.83 Lt / 157.965

20+32.05 "CHCEV" Line / 59.47 Lt / 164.001

22+06.87 "CHCEV" Line / 60.41 Lt / 164.748

20+40.00 "CHCEV" Line / 59.98 Lt / 164.518

196+40.00 "CH-3" Line / 43.14 Lt / 143.163

22+46.00 "CHCEV" Line / 27.28 Lt / 150.379

22+46.00 "CHCEV" Line / 39.28 Lt / 155.379

22+44.00 "CHCEV" Line / 51.81 Lt / 160.474

21+41.77 "CHCEV" Line / 72.02 Lt / 170.669

198+06.00 "CH-3" Line / 45.76 Lt / 149.782

Tie Point

OMP Inlet

26+80 "PSR" Line / 22.60 Lt / 22.960 199.00

LOCATION OF PCC GUTTER

PCC GUTTER

PCC GUTTER

PCC GUTTER

PCC Gutters G, H, I, J

PCC Gutters A, B, C, D, E

Top of Cut CH-3

28+53.63 "PSR" Line / 14.67 Lt / 12.339

PCC Gutter K, L

L 26.67

Gutter

Gutter

Gutter

Center of 

Gutter

PCC Gutter

(100 mm Thick)

Taper Gutter to

Match AC Apron

Gutter FL Elev

Gutter FL

Gutter FL

Gutter FL

5-16-10

ERIC 

H. OLSON

60801

12/31/10

Minor Conc

Misc Const

m¯

LENGTH

m

* Quantity included in Summary of Drainage Quantities on Sheet DQ-63

352.82 *1929.00 

0.40 0.40 

0.80 0.75 0.75 

1.50 

1.0 1.0 

2.0 

05 Mon 101 R146.8/159.7 1402

7-26-10
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OMP DI

FL Elev

Top of

Pipe Elev

Drainage Inlet

300 mm CSP

 

SECTION B-B

 
Var

Var Var

 Const

OMP DRAINAGE INLET

.

.

.

.

.

.
. .

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.
.

.

.

.
..

..

.

.

.

.

..

.

.

S
lo

p
e
 t
o

D
ra

in

S
lo

p
e
 to

D
ra

in

S
lo

p
e
 to

D
ra

in

S
lo

p
e
 t
o

D
ra

in

Slope to

Drain

Edge of

Retaining Wall

LC

 
 
 
T

i
e

D
i
s
t
a
n
c
e

 
 
 
 
 
 
1
.
6
0
 

R
e
t
u
r
n
 
W

a
l
l
 
T

y
p
e
 
A

S
e
e
 
S

t
a
n
d
a
r
d
 
P

l
a
n
s

Inlet

Elev

Center of 

OMP Inlet

Tie Point
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BB

Opening

Inlet Elev

30 mm

Depression

Gutter FL

0
.
4

0

M
in

PLAN

300 mm CSP

See Profile for

Skew Angle

0
.
3

0

M
in

Return Wall

Type "A" See

Standard Plans

 

Top of Footing

BEHIND RETAINING WALL

Taper Gutter to

Match HMA Apron

(50 mm Thick)

HMA Apron

(50 mm Thick)

DD-37

For Loc of

Opening See

Std. Plan

C
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O
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Retaining Wall Gutter 

per Std.Plan.

Gutter Length

5-16-10

ERIC 

H. OLSON

60801

12/31/10
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Safety

Barrier

Retaining

Wall

Top of

Dike

1
.5
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r
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n
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T

r
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v
e
l

400 mm R

Var100 mm

430 mm400 mm 230

mm
100 mm

200 mm Min

Match Swale FL

60 mm

100 mm

Var

ETW

ES

V
a
r

B

PLAN

SECTION A-A

SECTION B-B

ETW

A
A

B

S
=
0
.0

2
0
 M

in

F
lo

w

F
lo

w

S
lo

p
e B

re
ak

 L
in

e

End Retaining Wall

Gutter

Begin HMA Swale

60 mm HMA

60 mm HMA

MODIFIED HMA OVERSIDE DRAIN

DD-38

C
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N

Grade to Drain

5-16-10

ERIC 

H. OLSON

60801

12/31/10

TABLE A

PLACE HMA

(Misc AREA)

TOTAL

m˜

7.58 *

* Quantity included in Summary of Drainage Quantities on Sheet DQ-63

3.0 

3.6 4.0 

2.0 
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Retaining Wall Gutter

See Std Plan 
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DD-39

SECTION A-A

PLAN

1:1.5

1:1.5Cable Railing

See Std Plan B11-47

1

1

1

2

10

1050 mm

RCP

900 mm

RCP

NOTE: 1) Pipes Shall Be Centered On

           The Interior Wall of Each Bay.

1050 mm

RCP

A A

FL 26.650

Cable Railing

See Std Plan B11-47

ENERGY DISSIPATOR RSP

SECTION B-B

Var

RSP Fabric Class 8

0.15 m1
:1

.5

0.44 m RSP

(Facing, Method B)

1
:1

.5

V
a
r

C
A

R
L

O
S

 B
L

A
N

C
A

S

D
A

N
 M

A
S

S
A

RSP (1/4 ton

Over Facing,

Method B)

Elev 26.650

Cable Railing 

(m)

Anchor RSP

Fabric

RSP Fabric Class 8

DANIEL 

B. MASSA

59095

6/30/11

5-16-10

1.0 m RSP

(1/4T, Method B)

1.0 m RSP

(1/4T, METHOD B)

0.44 m RSP

(FACING, 

METHOD B)

m

12.0 *

* See Q-11 for Quantities

12.0 5.0 

1
.
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ENERGY DISSIPATOR

W

H

L

a

b

c

d

e

f

SECTION A-A

END ELEVATION

SECTION E-ESECTION D-D

SECTION C-CSECTION B-B Type III

150

Max

Capacity

**CMS

"a" Bars

"b" Bars

"c" Bars

"d" Bars

"e" Bars

"f" Bars

"g" Bars

g

t

t

t

t

w

f

b

p

"a" Bars

"f" Bars

Fill Slope

"b" Bars Str. Outside Face

*RSP

Limits of

"End Elev"
Limits of

"Section D-D"

H

Y
-
V

a
r
i
e
s

g
d

"c"

Bars

d

a
b

Const Jt.

"f" Bars

"f" Bars

"g" Bars
2-"d" Bars

2-"d" Bars

2-"c" Bars Bent

Into Walls

�
 
C

u
l
v
e
r
t

Y
-
V

a
r
i
e
s

Const Jt.

"a" Bars

Stop Alt. Bars

At 0.5Y

�
 
C

u
l
v

e
r
t

�
 
C

u
l
v
e
r
t

300

ò Pipe Dia

1
5

0

c
d

#13 #16 "e"

Bars

#19

@300

100

75 Fillet

75 Fillet

6
0

0

2-#19

#19 @ 300

#13  Hoops @ 300

�d

�d
45^

#29

#29

Total 3

#25 @ 300

#13 @ 300

#29 @ 300

#22 @ 300

2.743

4.775

2.057

2.718

1.499

0.600

0.250

1.346

1.346

NOT TO SCALE

EE

TABLE A

tw

t
b

t
w

t
ft p

DD-40

*See Sheet DD-39

For RSP Details

0.300

0.250

0.200

t
w

L

3
0

0

tw

d

w

f

45^

e

C B D

C B

D

A A

3
0

0

PLAN

#13 @ 300

#13 @ 300

#13 @ 300 Str. Inside Face

#16 @ 300

#13 @ 300

#13 @

300

#13 @ 300

#13 @ 300 #13 @ 300

#13 @ 300

#13 @ 300

#13 @ 300

#13 @ 300

#13 @ 300

#13 @ 300

#13 @ 300

3.600

**CMS= Cubic

Meters Per Second

2- #13 Along Top of Wall

#13 @ 300

#13 @

300

Const Jt.

0.241

C
A

R
L

O
S

 B
L

A
N

C
A

S

D
A

N
 M

A
S

S
A

Misc IRON

& STEEL (kg)
3920 (N)

MINOR CONCRETE

MINOR Str (m¯)

DANIEL 

B. MASSA

59095

6/30/11

5-16-10

*** Quantity included in Summary of 

    Drainage Quantities on Sheet DQ-63

54.00 ***
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C
A

R
L

O
S

 B
L

A
N

C
A

S

DD-41

TABLE A

DRAINAGE SYSTEM 175

Sta 15+55.74 "SMC"

SECTION A-A

Var

HMA Apron

(50 mm Thick)

HMA Dike

(Type E)

FG

+
5
5
.7

4
 "

S
M

C
"
 1

2
.6

 R
t

+
4
0
.
0
0
 
"
S

M
C

"
 
9
.
0
0
 
R

t

s=0.0191

HMA Apron

(50 mm Thick)

OG

FL

SECTION B-B

GCP DI

Grate FL 51.255

FL 51.561

Elev 51.500

E
R

I
C

 O
L

S
O

N
ERIC 

H. OLSON

60801

12/31/10

5-16-10

4
3

4
6

4
8

5
0

4
7

4
2 4
4

4
5

4
8

4
9

5
0

5
2

51

5
4 5

6 5
8

1
5
9

"
S

M
C

"
 L

I
N

E

51

+40.00 "SMC" 9.0 Rt

Beg HMA Dike (Type E)

Match Exist (51.561)

+46.07 "SMC" 11.5 Rt

Elev 51.500

End HMA Dike (Type E)

FL 52.104

FL 52.500

5
2

6
0

57.94

5
3

Beg HMA Dike (Type E)

FL 51.858

Match Swale

(FL 51.768)

+43.893 "SMC" 10.6 Rt

End HMA Dike (Type E)

FL 51.875

+45.13 "SMC" 10.7 Rt

+55.74 "SMC" 12.6 Rt

Type GCP DI

Grate FL 51.255

A

A

B

B

+58.13 "SMC" 15.0 Rt

+56.75 "SMC" 15.0 Rt

Match Swale FL

+55.82 "SMC" 15.0 Rt

+53.66 "SMC" 15.0 Rt

HMA Dike 

(Type E)

  (m)

14.7 *

* See Q-13 for Quantities
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RSP TUB 1

SECTION A-A

Var 1.0-8.1 m

1:2 O
r

F
latter

1:2
 O

r

F
la

tt
er

Btm Elev 94.00

Soil Brake

OG

DD-42

SECTION C-C

1:2
V

ar

1.0
Top Elev 95.00

Var

1
:2

 O
r

F
la

tt
er

OG
Btm Elev

94.00

S=0.051

Top Elev

95.000
FG

FL 93.126

d195
RSP Fabric

Soil Brake

Btm Elev 104.00

1:2 O
r

F
latter

OG

SECTION D-D

SECTION E-E

SECTION B-B 1
:2

 O
r

F
la

tt
e
r

OG
Btm Elev

104.00

S=0.051
FG

FL 104.152

g203

Top Elev

105.500

Var

Var

203

236 a

FL 104.302

FL 104.152

FL 104.302

236

RSP TUB

RSP TUB 2

"CH-1" LINE

"MORO" LINE

Top Elev

95.000

C
A

R
L

O
S

 B
L

A
N

C
A

S

D
A

N
 M

A
S

S
A

Pipe downdrain

See DD-7

Pipe down drain

See DD-7

5-16-10

ERIC 

H. OLSON

60801

12/31/10

RSP TUB 1

"MORO" LINE

Top Elev

95.000 Pipe downdrain

See DD-7

RSP TUB 1

+05.40 "MORO" 9.22 Lt
 

"M
O

R
O

" 
L
IN

E

11

98

9
4

A

A

B

C

C

B

195

 E

D

D

"C
H

-1
" 

L
IN

E

203

1
0
6

1
0
6

1
0
4

202

"MORO" LINE

+58.86 "MORO" 14.92 Lt

Top Elev

95.000

Elev 105.50

Elev 105.50 End RSP

Elev 95.00 End RSP

Elev 95.00

+53.40 "MORO" 3.30 Lt

+37.25 "CH-1" 27.91 Lt

Place 0.550 m RSP

(Facing, Method B)

over RSP Fabric.

Place 0.550 m RSP

(Facing, Method B) 

over RSP Fabric.

Pipe down drain

See DD-7

g

h

f

c

e

d

Pipe downdrain

See DD-7

+61.792 "CH-1" 21.38 Lt

E

236

1
9
2
+
2
0

+24.017 "CH-1" 15.92 Lt

Elev 105.50 Begin RSP

Elev 95.00

RSP Fabric 0.550 m RSP

(Facing, Method B)

RSP Fabric

0.550 m RSP

(Facing, Method B)

0.550 m RSP

(Facing, Method B)

RSP Fabric

0.550 m RSP

(Facing, Method B)
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(Facing, Method B)
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SECTION A-A SECTION B-B

1:2 O
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F
latter

Elev 142.00

Btm Elev

141.193

FL 141.343

Top Elev

142.293

Var

RSP Fabric

See Table A

1:2 or

flatter

OG
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SECTION C-C
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Btm Elev
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Top Elev

142.000

Top Elev
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FL 141.343

FL 126.300
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FL 126.300

SECTION E-E

235

209
205

Elev 127.50

Elev 127.50

Var

Btm Elev

126.000

OG
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OG

1.36

RSP TUB

RSP TUB 3

"EVC"
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5-16-10

ERIC 

H. OLSON

60801

12/31/10

142

13+60

B

+38.798 "ECHO" 11.28 Lt

End RSP Swale

Begin RSP Tub

FL 142.00
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O
 V

A
L
L
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D

"C
H

-3
"
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C
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V
"

+04.339 "CHC/EV" 14.27 Lt

Elev 127.500

+36.708 "CH-3" 16.55 Lt

Elev 127.500

+20.500 "CH-3" 11.23 Rt

Elev 127.500

+29.177 "CH-3" 16.68 Lt

Elev 127.500

235

205

209

D

D

E

E

128

130

132

126

126

128

130

1
6
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9
5

Place 0.550 m RSP

(Facing, Method B) 

over RSP Fabric.
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 V
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y
 C
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u
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t

B

A

A

+51.590 "ECHO" 20.28 Lt

End RSP

Elev 142.00

+34.405 "ECHO" 6.77 Lt

Begin RSP Swale

Match (143.301)
C

C

+34.405 "ECHO" 8.43 Lt

Begin RSP Swale

Match (FL 142.669)

+
4
0

Place 0.550 m RSP

(Facing, Method B)

over RSP fabric in 

swale to tub edge.

1
4
3

P
I
 1

3
+
4
6
.2

1
1

+37.851 "ECHO" 9.61 Lt

FL 142.50

Place 0.550 m RSP

(Facing, Method B)

over RSP Fabric.

0.550 m RSP

(Facing, Method B)

RSP Fabric 0.550 m RSP

(Facing, Method B)

0.550 m RSP

(Facing, Method B)

RSP Fabric

0.550 m RSP

(Facing, Method B)

RSP Fabric

0.550 m RSP

(Facing, Method B)

RSP Fabric
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DD-44

DRAINAGE SYSTEM 61

A B

A B

Align face

of curb

Tie PointTie Point

1.2 1.0 1.05 1.20 2.56 1.20 1.20

1.2 1.0 1.20 1.20 1.20 1.0 1.21.20

12.06

1.2

0.6

0.6

0.30.150.15

0.81 0.150.15 0.90 0.150.15

0.61

1.14

0.61

1.14

0.20.2

2.86

G0 DI

Tie Point

G2 DI

Tie Point

50 mm depression

HMA apron

50 mm thick

900 mm RCP c
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900 mm RCP c

FL 35.068

HMA dike

Type A

HMA dike
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.
1
5

Begin HMA

dike Type A

End HMA

dike Type A

.. .

. . . .

.. ... .

. . . .

.. .

76 mm

76 mm

#13 bars

@ 300 mm #13 bars

@ 150 mm

76 mm

76 mm #13 bars

@ 178 mm

"HARR" LINE

H

a

r

r

i

s

o

n

 

R

d

55+20

DANIEL 

B. MASSA

59095

6/30/11

5-16-10

G0 DI

Sta. 55+26.61
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NOTES:

  1.  Curb face opening inlets (type

      GO and GDO) are tied to the 

      gutter flow line at center

      curb face opening.

 

  2.  G2 inlet is tied to the back

      center of grate.

 

  3.  Depress grate for inlets

      in ditch 0.050 m.

 

  4.  Place pipe at center of inside

      wall of G2 DI.

 

  5.  Place Type A HMA dike

      along top of DI’s.  Match

      flowline.

 

  6.  See Standard Plans for 

      additional details.
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Retaining Wall Gutter
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See Structure Plans

0.802.0

Transition

1.60

HMA Dike

Type E

2.415

Safety Barrier

Type 60D

1.20

Transition HMA
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SECTION B-B

Sta. 201+83.368 SN-Line

End Retaining Wall

HMA Swale

Outlet FL

HMA Apron

0.400 Min.

0.100 Depression

300 mm CSP FL

1.200.80

FG

Tie Point

OMP DI

S
lo

p
e
 to

D
rain

S
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p
e
 to

D
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D
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Opening

T
i
e
 
D

i
s
t
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n

c
e

300 mm CSP

HMA Swale

SN Line

Backfill with Native Soil

For location of

opening see

Std. Plans

Top of pipe

eleveation

DI FL

DI FL

VarVar

Var

DRAINAGE SYSTEM

NO SCALE

PLAN

221

Retaining Wall

Gutter FL

Sta. 201+81.431 SN-Line

12.451 Rt

+20 +40 +60

140 140

+80 +20201+00 +40 +60 +80

RETAINING WALL No. 200
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144
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SCALE: Horiz 1:1000

Vert 1:100
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STA 201+70.000 "RW200"

STA 201+80.970 "RW200" =

STA 201+83.681 "SN"

176.97

Gutter Length

5-16-10

ERIC 

H. OLSON

60801

12/31/10

DD-45

Sta. 201+87.383 SN-Line

Begin HMA Dike (Type E)
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