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REVISION

10-21-14

SHEET _1 of _1

1.

2.

3.

Service located in zone of conflict Relocate service according
to Section 4010, 3.07

Change order

Incidental to other work

Service Status Contractor's
Responsibility Compensation

Service located outside zone of conflict

Service located in zone of conflict, but
elevations do not allow simple
relocation as detailed above; special
design required

Relocate service as directed by
the Engineer

Bid item; sanitary sewer
service relocation

Provide protection; if damaged,
repair according to local
government's plumbing code

1 Zone of conflict is from 6 inches below
the bottom of sewer pipe to 2 inches
above the top of pipe.

Proposed Storm
or Sanitary Sewer

Limits of Relocation of Sewer Service

2"

Zone of
Conflict 1

Max. 45°
Bend

6" min.
Min. Grade 1%

Existing Service

Existing
Sewer

1 

RELOCATE SANITARY SEWER
SERVICE IN CONFLICT

WITH NEW SEWER

Bearing Surface
(See Table)

Undisturbed Soil

A

A

B

B

Use only when allowed by the Engineer, or when specified in the contract
documents.

Possible Pipe
or Structure

Elbows with
Restrained Joints

Straps

18'' min.

24''
min.

Thrust Block

Anchor Block

Mechanical Joint
Restrained Cap

Retainer Gland

Possible
Valve

18'' min.
Min. 1.5 x D

Retainer Gland

3
4 Depth of Concrete

Turnbuckle

Encase all fittings in polyethylene wrap. Do not allow
concrete to directly contact joints or fitting bolts.

Fittings are shown with both restrained joints and
thrust/anchor blocks. These methods can be used
independently or in conjunction with each other.
Install as specified.

Anchor block sizes and shapes are detailed on
individual plan sheets.

1

2

1

2

1

Diameter of
Pipe, D
(inches)

Tees and
Dead Ends

111
4 221

2

Minimum surface area based on water pressure of 150 psi  and allowable soil
pressure of 1,000 psf.

4

6

8

10

12

14

16

18

20

24

30

36

3

6

10

15

21

28

36

45

55

79

121

173

1

2

2

3

5

6

7

9

11

16

24

34

2

3

4

6

9

11

14

18

22

31

48

68

3

5

8

12

16

22

28

35

42

61

93

133

4

8

14

21

30

40

51

64

78

111

171

245

Extend thrust blocks to undisturbed soil.
Excavation into trench wall may be necessary.

Form vertical surfaces of poured concrete thrust
blocks except on bearing surface.

1

2

Encase all fittings in polyethylene wrap. Do not allow
concrete to directly contact joints or fitting bolts.1

2
Formed vertical
faces (typ.)

Undisturbed Soil

THRUST BLOCKSTHRUST BLOCKS

Fire Hydrant
Anchor Tee

New Water Main

Fire Hydrant Valve

Possible Splice

Tape wire at midpoint
of each pipe length

Do not run wire
up valve box

Ground Rod

Existing
Water Main

Fire Hydrant Barrel

This figure details minimum required
clearances between structure and water
service lines.  Adjust location of water services
as directed by the Engineer to maintain the
clearances shown.

6
0

" 
m

in
.

60" min.

6
0

" 
m

in
.

6
0

" 
m

in
.

6
0

" 
m

in
.

3
0

"m
in

.

A

A

1
8

" 
m

in
.

30" min.

6
0

" 
m

in
.

Finish Grade

SECTION SECTION

SECTION

PLAN VIEW

Water Service

Water Service

Water Service

Water Service

Structure

Water Service

24" min.

MINIMUM CLEARANCE BETWEEN
WATER SERVICE AND STRUCTURE

F
IG

U
R

E
 5

010.901
S

H
E

E
T

 1
 O

F
 1

Tracer Wire
Station

Breakaway
Flange

Finish Grade

Tracer
Wires

12'' min.

Thrust Block

Solid
Concrete

Block

Lowest
Nozzle

20'' to 23''

Valve Box

Gate
Valve

Pea Gravel or
Porous Backfill

Gate
Valve

Fire Hydrant Assembly

18'' min.

Fire
Hydrant

Assembly
Anchor Tee

Anchor
Pipe

Anchor
Pipe

Gate
Valve

1

Fire Hydrant
(typ.)

2'' to 5''

Anchor
Tee

Anchor Pipe

90°  Bend

Fire Hydrant

Anchor Tee

Use ductile iron pipe with restrained
mechanical joints for fire hydrant assembly
and anchor tee.

All shaded items are included in the Fire
Hydrant Assembly bid item.

See the contract documents for the location
of each hydrant and the length of ancoring
pipe.

TRACER SYSTEM

TRACER SYSTEM
RECTANGULAR BASE/

CIRCULAR TOP
SANITARY SEWER MANHOLE

Concrete
Fillet

Adjacent walls may have different widths based upon
pipe configuration, but structure must be rectangular.

Chimney
Seal Precast Top

27''

Square
Bearing
Edge

Depth
(12'-0'' min. to
22'-0'' max.)

5t4

48'' dia.

6'' x 6'' Filleted
Concrete Collar

Two #5
Hoop Bars

Intermediate
Top

5t3

5w4

Wall
Height

5b1

Two #5 Hoop Bars (typ.)

Flexible Pipe
Connection

(typ.)

Intermediate Top
Reinforcing

Two #5
Hoop Bars

Long Wall
Width

Base
Reinforcing

2

Wall
Height

12''

5b3

Long Wall
Width

5b2

24''

24''

33''

10''
Short Wall
plus 20''

Mark

5t1

5t2

5t3

5t4

5b1

5b2

5b3

5w1

5w2

5w3

5w4

Size

5

5

5

5

5

5

5

5

5

5

5

Location

Top

Top

Top

Top

Base

Base

Base

Top

Top

Top

Top

Length

48"

Long Wall plus 20"

Short Wall plus 20"

8"

43"

Long Wall plus 26"

Short Wall plus 26"

Short Wall plus 68"

Wall Height minus 4"

Long Wall plus 20"

Short Wall plus 20"

Spacing

12"

12"

12"

12"

12"

12"

12"

12"

12"

9"

9"

Provide two #5 hoop bars at intermediate top opening and at all
pipe openings.

Wall  widths vary with pipe diameter and range from 4 feet
minimum to 12 feet maximum.  Provide 12 inches of wall opening
(minimum) each side of pipe opening.

Cast-in-place base shown.  If base is precast integral
with walls, the footprint of the base is not required
to extend beyond the outer edge of the walls.

Provide two #5 hoop bars at intermediate top opening
and at all pipe openings.

Wall widths vary with pipe diameter and range from 4
feet minimum to 12 feet maximum.  Provide 12 inches of
wall  width (minimum) each side of pipe opening.

12 inch minimum wall height above all pipe openings.

Manhole Risers

Flexible Pipe
Connection

Overflow

Mechanical  Joint Ductile Iron Pipe
15'-0'' min.

Possible Sleeve or
Transition Coupling

Flexible Pipe
Connection

Standard
Sanitary

Sewer Main

Construct drop and overflow from ductile iron pipe of same diameter
specified for sewer main.  Provide mechanical joints for all ductile iron
pipe and fittings.

Place Class 1 bedding material, CLSM, flowable mortar, or concrete
from top of elbow to bottom of sewer main.

Encase elbow in concrete.  12 inches minimum on all sides.
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Concrete
Fillet

Base

Lowest Flowline

Two #4
Hoop Bars

(typ.)

Two #4
Hoop Bars

Wall

1

2

3

3

Cast-in-place base shown.  If base is
precast integral  with walls, the footprint
of the base is not required to extend
beyond the outer edge of the walls.

Wall  widths vary with pipe diameter and
range from 40 inches minimum to 77
inches maximum.  Provide 6 inches of
wall  width (minimum) each side of pipe
opening.

Provide two #4 hoop bars at top opening
and at all  pipe openings.

12 inch minimum wall  height above all
pipes.

Adjacent walls may have different widths
based upon pipe configuration, but structure
must be rectangular.

2

3

Wall widths vary with pipe diameter and
range from 40" minimum to 77" maximum.
Provide 6" of wall width (minimum) each
side of pipe opening.

Provide two #4 hoop bars at top opening
and at all  pipe openings.

TRACER SYSTEM
RECTANGULAR BASE/

CIRCULAR TOP
SANITARY SEWER MANHOLE

w1

Base Reinforcing

Short Wall
  Width

6''

Two #4
Hoop Bars

6''

Long Wall
Width

6''

3

2

2

Diameter of
Largest
Pipe, D

Minimum
Bar Size

TRACER SYSTEM RECTANGULAR BASE/
CIRCULAR TOP

SANITARY SEWER MANHOLE

Wall

12''

Wall
Height

48'' dia.

6'' x 6'' Filleted
Concrete Collar

Two #5
Hoop Bars

Intermediate Top

Concrete
Fillet

Depth
(12'-0'' min. to
22'-0'' max.)

Two #5
Hoop

Bars (typ.)

Adjacent walls may have different widths
based upon pipe configuration, but
structure must be rectangular.

Long
Wall

Width

Two #5
Hoop Bars

Intermediate Top
Reinforcing

Base
Reinforcing Wall

Height

5t3

12''

5b3

12''

4''

Long Wall
Width

5b1

24''

5b2

12''

A

A

Location

Top

Top

Top

Top

Base

Base

Base

Wall

Wall

Wall

Wall

Length

48''

 Long Wall  plus 20''

 Short Wall  plus 20''

8''

43''

 Long Wall  plus 26''

 Short Wall  plus 26''

 Short Wall  plus 68''

 Wall  Height minus 4''

 Long Wall  plus 20''

 Short Wall  plus 20''

Spacing

12''

9''

9''

12''

12''

12''

12''

12''

12''

12''

12''

Mark

5t1

5t2

5t3

5t4

5b1

5b2

5b3

5w1

5w2

5w3

5w4

Size

5

5

5

5

5

5

5

5

5

5

5

24''

24''
33''

Short Wall
plus 20'' 10''

Provide two #5 hoop bars at
intermediate top opening and at all pipe
openings.

Wall widths vary with pipe diameter and
range from 4 feet minimum to 12 feet
maximum. Provide 12 inches of wall
width (minimum) each side of pipe
opening.

Cast-in-place base shown. If base is
precast integral with walls, the footprint
of the base is not required to extend
beyond the outer edge of the walls.

Provide two #5 hoop bars at
intermediate top opening and at all pipe
openings.

Wall widths vary with pipe diameter and
range from 4 feet minimum to 12 feet
maximum. Provide 12 inches of wall
width (minimum) each side of pipe
opening.

12 inch minimum wall height above all
pipes.

SW-602
Type G
Casting

Two #4
Hoop Bars

Long Wall
Width

Two #4
Hoop Bars

Wall

Two #4
Hoop Bars

(typ.)

Base

Short Wall
Width

Lowest Flowline

Depth
(8'-0'' max.)

D

6''

t2

w1

Base Reinforcing

6''
Short Wall

  Width 6''

Diameter of
Largest
Pipe, D

Minimum
Bar Size

Concrete
Fillet

TRACER SYSTEM
RECTANGULAR BASE/

CIRCULAR TOP
SANITARY SEWER MANHOLE

Wall
Height

Adjacent walls may have different widths based upon pipe
configuration, but structure must be rectangular.

Cast-in-place base shown.  If base is precast integral with walls,
the footprint of the base is not required to extend beyond the outer
edge of the walls.

Wall  widths vary with pipe diameter and range from 40 inches
minimum to 77 inches maximum.  Provide 6 inches of wall width
(minimum) each side of pipe opening.

Provide two #4 hoop bars at top opening and at all pipe openings.

7 inch minimum wall height above all pipes.

Wall widths vary with pipe diameter and range from 40 inches
minimum to 77 inches maximum.  Provide 6 inches of wall
width (minimum) each side of pipe opening.

Provide two #4 hoop bars at top opening and at all pipe
openings.

Refer to SW-514 for boxout details.

Optional
Construction
Joint (typ.)

Concrete
Fillet

4b1

Short Wall
2'-0''

Wall
Height

Lowest
Flowline

Base
4b2

2

Diagonal Bar
(typ.)

1 4

3

1

2

3

4

Length
 Wall  Height minus 4''

3'-8''
2'-8''
4'-2''
3'-2''

Count
14

Varies
Varies

4
5

Mark
4w1
4w2
4w3
4b1
4b2

Size
4
4
4
4
4

Spacing
12''
12''
12''
10''
10''

Location
Walls

Long Walls
Short Walls

Base
Base

6''

Short Wall
2'-0''

4'-0''

Location Station
(Back of Curb)

Long
Wall
3'-0''

Cast-in-place
Structure

 18''
 30''

Precast
Structure

 15''
 24''

Pipe
 Location

Short Wall
Long Wall TRACER SYSTEM

Install four #4 diagonal bars at all pipe
openings.

SW-603 Type R unless Type Q is
specified in the contract documents.

Cast-in-place base shown. If base is
precast integral with walls, the footprint
of the base is not required to extend
beyond the outer edge of the walls.

12 inch minimum wall height above all
pipes.

Refer to SW-514 for boxout details.

Optional
Construction
Joint (typ.)

Concrete
Fillet

4b1

Short Wall
2'-0''

Wall
Height

Lowest
Flowline

Base
4b2

2

Diagonal Bar
(typ.)

1 4

3

1

2

3

4

Length
 Wall  Height minus 4''

3'-8''
2'-8''
4'-2''
3'-2''

Count
14

Varies
Varies

4
5

Mark
4w1
4w2
4w3
4b1
4b2

Size
4
4
4
4
4

Spacing
12''
12''
12''
10''
10''

Location
Walls

Long Walls
Short Walls

Base
Base

6''

Short Wall
2'-0''

4'-0''

Location Station
(Back of Curb)

Long
Wall
3'-0''

Cast-in-place
Structure

 18''
 30''

Precast
Structure

 15''
 24''

Pipe
 Location

Short Wall
Long Wall TRACER SYSTEM

Install four #4 diagonal bars at all pipe
openings.

SW-603 Type R unless Type Q is
specified in the contract documents.

Cast-in-place base shown. If base is
precast integral with walls, the footprint
of the base is not required to extend
beyond the outer edge of the walls.

12 inch minimum wall height above all
pipes.

Frame Notes:
Size and spacing of lugs and flanges
may vary.

Cover Notes:
Roughness pattern and text styles may
vary.
Minimum one concealed pickhole.

Height Adjustment
Bolts (4 min.)

357
8" min.

11
2"

11
2"

141
2"

331
2" min.

11
2"

21
2"

When the contract documents require the frame to be
attached to the structure, drill four 78" diameter holes or slots,
equally spaced around frame.

Set casting at proper grade using one of the adjustment slots.
Remove bolts upon completion of paving.

RECTANGULAR BASE/
CIRCULAR TOP

SANITARY SEWER MANHOLE


