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SHEET 2 OF 2 SHEETS

L

L

FILL TO SUBGRADE
(0.35 FEET)

FILL TO FINISH GRADE
(CURB ELEVATION) (0.73 FEET)

DISTANCE FROM C (14.3 FEET)

SLOPE RATIO (2H:1V)

SLOPE RATIO (2H:1V)

FILL TO SUBGRADE
SHOULDER (2.25 FEET)

SLOPE RATIO (4H:1V)

DITCH CUT TO
BOTTOM OF DITCH
(0.60 FEET)

SIDE SLOPE RATIO
(4H:1V)

STRUCTURE NOTE REFERENCE

PLAN SHEET NUMBER (4)
STRUCTURE NOTE NUMBER
(15)

DITCH SECTION ALIGNMENT
STATIONING

OFFSET TO CENTER
OF BASE (10 FEET) LUMINAIRE NUMBER (23)

HUNDRED FOOT
INCREMENTS

LINE DESIGNATION
AND STATIONING

LINE DESIGNATION

LINE STATIONING
HUNDRED FOOT
INCREMENTS

OFFSET (3 FEET)

FILL TO TOP AND
BACK EDGE OF
CURB (0.90 FEET)PLAN SHEET NUMBER (6)

STRUCTURE NOTE NUMBER (3)

DRAINAGE ALIGNMENT
STATIONING

25' INCREMENTS

OFFSET (10 FEET)

CUT TO FLOW LINE
(1.26 FEET)

FILL TO TOP OF
CONCRETE BASE
(1.1 FEET TO TOP
OF FOUNDATION)

DISTANCE FROM
CATCH POINT TO
BOTTOM OF DITCH
(2.4 FEET)

FILL FROM CATCH POINT
TO BEGINNING OF SECOND
SLOPE (3.8 FEET)

DISTANCE FROM C TO CATCH
POINT (28.7 FEET)
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STRUCTURE NOTE
REFERENCE

L

L

L

L

L

L

LINE DESIGNATION

LINE STATIONING
HUNDRED FOOT
INCREMENTS

CONTROL POINT

STAKE EVERY 100 FEET ON TANGENTS,
EVERY 25 FEET ON CURVES

STAKE AT EACH FULL STATION,
100 FEET ON TANGENTS,

EVERY 25 FEET ON CURVES.
NO HUB NECESSARY.

DISTANCE FROM C
(40.2 FEET)

LINE DESIGNATION

LINE STATIONING
HUNDRED FOOT
INCREMENTS

CUT TO BACK OF
DITCH (2.2 FEET)

SIDE SLOPE RATIO
(4H:1V)

BACK OF DITCH

LINE DESIGNATION

LINE STATIONING
HUNDRED FOOT
INCREMENTS

DAYLIGHT CATCH
(CUT 0.0 FEET)

FILL (0.1 FEET)
SIDE SLOPE TO
A 2% ROADWAY
SLOPE (50H:1V)

SIDE SLOPE RATIO
(3H:1V)

HUNDRED FOOT
INCREMENTS

LINE STATIONING

OFFSET FROM
SLOPE STAKE
CATCH (7 FEET)

LINE DESIGNATION

LINE STATIONING
HUNDRED FOOT
INCREMENTS

OFFSET FROM
SLOPE STAKE
CATCH (10 FEET)

CUT AT CATCH POINT
(BACK OF DITCH)

DISTANCE FROM C
TO CATCH POINT

SIDE SLOPE RATIO
(4H:1V)

BACK OF DITCH

DISTANCE FROM C
TO CATCH (BACK OF
DITCH) (25.7 FEET)

DISTANCE FROM C
(16.2 FEET)

CUT AT CATCH POINT
(2.2 FEET)

DISTANCE FROM C
TO CATCH (BACK OF
DITCH) (23.5 FEET)

CUT AT ST
STAKE (2.9 FEET)

DISTANCE FROM C
(27.6 FEET)

FILL AT RP STAKE
(1.2 FEET)
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ALIGNMENT STAKE

CLEARING/GRUBBING (C&G) LATH

SLOPE STAKE

FRONT BACK

FRONT BACK

FRONT BACK

SLOPE TREATMENT (ST) STAKE
FOR CUT SECTIONS

FRONT BACK

LATH FOR SLOPE REFERENCES

DAYLIGHT (D/L) STAKE

STAKE FOR FOUNDATION OF LUMINARIES,
SIGNALS OR SIGN STRUCTURES

FRONT BACK

STAKE FOR DITCH CONSTRUCTION

FRONT BACK

COMPOUND SLOPE LATH

SLOPE LATH FOR
CURB SECTION

STAKE FOR DRAINAGE

FRONT BACK

STAKE FOR CURB/GUTTER

FRONT BACK

SHEET 1 OF 2 SHEETS

DATESTATE DESIGN ENGINEER

DATESTATE DESIGN ENGINEER DATESTATE DESIGN ENGINEER

SHEET 1 OF 1 SHEET

EXISTING GROUND LINE
(APPROXIMATELY LEVEL) CATCH POINT

ROADWAY EXCAVATION

CATCH POINT

ROADWAY EXCAVATION

ROADWAY EXCAVATION

CATCH POINT

ASCENDING GROUND LINE

CUT SLOPE

CUT SLOPE

CUT SLOPE

DESCENDING GROUND LINE

L = 10.0'

LEVEL

~~ LEVEL

1.

2.

LEVEL~~

1

1

1

1

1.0'

1.0'

1.0'

1.2'

2.0'

3.0'

0.5'

2.2'

2.0'

0.5'

1.0'2.0'

1.0'

1.0'

1.5'

0.5'

0.5'

0.5'

0.5'

0.5'

1.5'

0.5'

1.0'

1.5'

0.5'

0.5'

0.5'

0.8'

2.0'

1.5'

0.5'

3.0'

0.5'

0.8'

Slope treatment shall be constructed simultaneously with the roadway excavation.  Hand trimming
will not be required if satisfactory results are obtained with mechanical equipment.

Slope treatment is used to provide a transition between the existing ground and the cut slope.
The intended purpose is to eliminate the abrupt edge and give the area a more natural appearance.
The dimensions shown are approximate and can vary to achieve this purpose.

LEVEL~~

0.5'

1.0'

2.2'

1

0.5'

1.0'

1.0'

1.0'

1.2'

LEVEL~~ 1.5'

1.5'

~~

1

1.2'

0.8'

1.2'

0.8'

0.8'

1.2'

D

EXISTING

- SLOPE

EXISTING+ SLOPE

1 SLOPE TREATMENT NOT REQUIRED

1.5 : 1

2 : 1

3 : 1

4 : 1

5 : 1

+ 2 : 1

 ( H : V )

L L

LEVEL GROUND LINE

TYPICAL SECTION

ASCENDING GROUND LINE

TYPICAL SECTION

DESCENDING GROUND LINE

TYPICAL SECTION

L L

D

L L

D

NOTES

CUT
SLOPE
( H : V )

L = 5.0'
GROUND

LINE

CLASS BCLASS A

D D

+ 3 : 1

+ 4 : 1

+ 6 : 1

- 6 : 1

- 4 : 1

- 3 : 1

+ 3 : 1

+ 4 : 1

+ 6 : 1

- 6 : 1

- 4 : 1

- 3 : 1

+ 6 : 1

- 6 : 1

- 4 : 1

- 3 : 1

- 6 : 1

- 4 : 1

- 3 : 1

- 6 : 1

- 4 : 1

- 3 : 1
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"O" RING

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

1"
 M

IN
.

2.
5"

 M
AX

.
12

" M
AX

.

CHANNEL AND SHELF

REINFORCING STEEL (TYP.)

12"

PRECAST RISER SECTIONS

STEPS OR LADDER

8'
 - 

0"
 M

IN
.

48", 54", OR 60"

MANHOLE RING AND COVER

CIRCULAR ADJUSTMENT SECTION (TYP.)

ECCENTRIC CONE SECTION

28
" M

AX
.

16
" M

AX
.

2"
 M

IN
.

Knockouts shall have a wall thickness of 2" minimum to 2.5" maximum.

For pipe allowances, see Standard Plan B-10.20.

1.

2.

MANHOLE TYPE 1

SHEET 1 OF 1 SHEET

6"
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24 : 1
SLOPE

16
"

M
AX

. 48"

54"

60"

4"

4.5"

5" 8"

8"

6" 36"

42"

48" 8"

8"

8"

25
' -

 0
" M

AX
.

NOTES

DIAM. MIN
WALL

THICKNESS

MIN
BASE

THICKNESS

MAXIMUM
KNOCKOUT

SIZE

MINIMUM
DISTANCE
BETWEEN

KNOCKOUTS

MANHOLE DIMENSION TABLE

SEPARATE BASE INTEGRAL BASE
PRECAST WITH RISERPRECAST

DATESTATE DESIGN ENGINEER

STANDARD PLAN B-15.20-01



SHEET 1 OF 1 SHEET

P
IP

E 
ZO

N
E

6"
6"

TRENCH WIDTH
(SEE NOTE 3)

15% O.D.

85% O.D.
(SEE NOTE 4)

6"
6"

 O
.D

.
6"

6"

P
IP

E 
ZO

N
E

PIPE ZONE BACKFILL
(SEE NOTE 1)

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

(SEE NOTE 2)

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

(SEE NOTE 2)

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

(SEE NOTE 2)

PIPE ZONE BACKFILL
(SEE NOTE 1)

TRENCH WIDTH
(SEE NOTE 3)

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

(SEE NOTE 2)

PIPE ZONE BACKFILL
(SEE NOTE 1)

P
IP

E 
ZO

N
E

FOUNDATION LEVEL

FOUNDATION LEVEL
FOUNDATION LEVEL

FOUNDATION LEVEL

TRENCH WIDTH
(SEE NOTE 3)

TRENCH WIDTH
(SEE NOTE 3)

50
%

O
.D

.
50

%
O

.D
.

1.

2.

3.

4.

P
IP

E 
ZO

N
E

6"
85

%
 R

IS
E

15% RISE

6"

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

(48" (IN) - 72" (IN) ONLY)

See Standard Specifications Section 7-08.3(3)
for Pipe Zone Backfill.

See Standard Specifications Section 9-03.12(3)
for Gravel Backfill for Pipe Zone Bedding.

See Standard Specifications Section 2-09.4
for Measurement of Trench Width.

For sanitary sewer installation, concrete pipe shall
be imbedded to spring line.6"

(TYP.)

12"
(TYP.)

THIS DETAIL APPLIES TO STANDARD PLANS B-5.20,
B-5.40, B-5.60, B-10.20, B-10-40, B-15.20,B-15.40, B-15.60,

B-25.20, B-25.60, B-35.20 AND B-35.40.

SHEET 1 OF 1 SHEET

1.

2.4H:1V OR STEEPER

4H:1V OR STEEPER

4H:1V OR STEEPER

4" (IN) MAX.

4" (IN) MAX.

4" (IN) MAX.

The culvert ends shall be mitered to match the embankment or ditch
slope and shall not be mitered flatter than 4H : 1V.  When slopes are
between 4H :1 V and 6H :1 V, shape the slope in the vicintiy of the
culvert end to ensure that no part of the culvert protrudes more than
4" (in) above the ground line.

Field cutting of culvert ends is permitted when approved by the Engineer.
All field-cut culvert pipe shall be treated with treatment as shown in the
Standard Specifications or General Special Provisions.

END SECTION LENGTH SHALL BE AT LEAST SIX TIMES THE DIAMETER OF THE PIPE (SEE STD. SPEC. 7-02.3(1))

END SECTION LENGTH SHALL BE AT LEAST SIX TIMES THE DIAMETER OF THE PIPE (SEE STD. SPEC. 7-02.3(1))

STATE DESIGN ENGINEER

Aug 17, 2021

NOTES

CONCRETE AND DUCTILE IRON PIPE TYPICAL CONDITION FOR DRAINAGE STRUCTURE

SEPARATE BASE
PRECAST

INTEGRAL BASE
PRECAST WITH RISER

THERMOPLASTIC PIPE

METAL AND STEEL RIB

PIPE ARCHES

CLEARANCE BETWEEN PIPES
FOR MULTIPLE INSTALLATIONS

PIPE SIZE

24"UP TO 48"CIRCULAR PIPE
(DIAMETER)

(SPAN)

METAL
PIPE ARCH 48" AND

LARGER

MINIMUM
DISTANCE
BETWEEN
BARRELS

DIAMETER/2
OR 36"

WHICH EVER
IS LESS

SHEET 1 OF 1 SHEET

STATE DESIGN ENGINEER

Mar 15, 2022

FOR CULVERTS 30" (IN)
DIAMETER OR LESS

NOTES

THERMOPLASTIC PIPE

CONCRETE PIPE

METAL PIPE
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SHEET 1 OF 1 SHEETSOLID CONCRETE BEARING
BLOCK ~ 4" × 8" × 16"
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Y:
  M

A
R

K 
SU

JK
A

1.

2.

3.

4.

WATER MAIN

TAPPED CAP OR PLUG

TWO CONCRETE BLOCKS
4" × 8" × 16" (TOP BLOCK
NOT SHOWN)

STREET ELBOW

CONCRETE THRUST
BLOCKING

THRUST BLOCKING
SHALL CLEAR PIPING

12
"

12
"

PROPERTY LINE

METER BOX
(LOCATE IN FIELD)

36
" M

IN
.

VARIES2" FEMALE × IP × 2 1/2" MALE NST
HOSE CONNECTION WITH CAP

(BLOWOFF OUTLET)

METER BOX
(LOCATE IN FIELD)

DRILL 1/8" HOLE

15 POUND
ASPHALTIC FELT

GRAVEL POCKET

GATE VALVE WITH 2"
SQUARE OPERATING NUT

BLOCKING SHALL BE CLEAR
OF BLOWOFF PIPING

Coat the pipe threads with asphalt after assembly.

All piping shall be galvanized steel.

Valve and piping to valve shall be 2" unless otherwise
noted in the Contract.

Locate blowoff outlet near property corner if possible.

CONCRETE BLOCK
4" × 8" × 16"

VALVE MARKER POST

VALVE BOX AND LID
~ CAST IRON

BLOWOFF OUTLET

2 INCH BLOWOFF
ASSEMBLY

STANDARD PLAN B-90.20-00

STATE DESIGN ENGINEER

Jun 08, 2006

PLAN

ELEVATION

NOTES:

METER BOX AND COVER

MATCH EXISTING GRADE

TYPE K
COPPER PIPE

CORPORATION STOP

PIPE SADDLE

WATER MAIN

S
PE

C
IF

IE
D

 M
IN

IM
U

M
 D

EP
TH

 O
F 

W
AT

ER
 M

AI
N

SLOPE

BRASS PIPE AND FITTINGS

GALVANIZED OUTLET PIPE SHALL
BE SAME SIZE AS INLET PIPE WITH

BEEHIVE STRAINER AND OUTLET

AIR RELEASE / AIR VACUUM VALVE

SLOPE

GRAVEL BACKFILL FOR DRAINS

UNION

The size of the combination air release / air vacuum
valve shall be specified in the Contract.  The piping
and valves shall be the same size as the combination
air release / air vacuum valve.

Locate at the high point of the main, tap top of main.

BRONZE GATE VALVE WITH 2"
SQUARE OPERATING NUT

18
" M

IN
.

1.

2.D
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SHEET 1 OF 1 SHEET

UNION

CAST IRON VALVE BOX

NOTES

SHEET 1 OF 1 SHEET

DATESTATE DESIGN ENGINEER

STANDARD PLAN B-90.30-00



SHEET 1 OF 1 SHEET

1.

2.

3.

4.

(USE COLUMNS B ~ E )

(USE COLUMN A )(USE COLUMN B )

(USE COLUMN A )(USE COLUMN B )(USE COLUMN A )

Contractor to provide blocking adequate to withstand full test pressure.

Divide thrust by safe bearing load to determine required area (in square
feet) of concrete to distribute load.

Areas to be adjusted for other pressure conditions.

Provide two 1" (in) minimum diameter rods on valves up through 10" (in)
diameter. Valves larger than 10" (in) require special tie rod design.

TWO 1" (IN) DIAM. RODS
(SEE NOTE 4)

THRUST AT FITTINGS IN POUNDS

SOIL TYPE

SIZE

4"

6"

8"

10"

12"

14"

16"

250

250

250

250

250

250

250

3,140

7,070

12,565

19,635

28,275

38,485

50,265

4,440

9,995

17,770

27,770

39,985

54,425

71,085

2,405

5,410

9,620

15,030

21,640

29,455

38,470 19,615

15,015 7,545

9,855

5,54511,030

7,660 3,850

2,4654,905

2,760 1,385

6151,225

EDCBA
TEE AND

DEAD
ENDS

MUCK, PEAT, ETC.

SOFT CLAY

SAND

SAND AND GRAVEL

SAND AND GRAVEL CEMENTED WITH CLAY

HARD SHALE

0

1,000

2,000

3,000

4,000

10,000

TEST
PRESSURE

(PSI)

SAFE BEARING LOAD
(PSF)

11.25°
BEND

22.5°
BEND

45°
BEND

90°
BEND

TEE

OFFSETDEAD END BEND

VALVEPLUGGED TEE

PLUGGED CROSS PLUGGED CROSSUNBALANCED CROSS
PLAN VIEW PLAN VIEW PLAN VIEW

PLAN VIEW

PLAN VIEWPROFILE VIEWPLAN VIEW

PLAN VIEWPLAN VIEW
STATE DESIGN ENGINEER

STANDARD PLAN B-90.40-01

Jan 26, 2017

NOTES

SHEET 1 OF 1 SHEET

250
1.8
2.3

2.4
3.0

2.9
3.6

3.4
4.2

3.8
108 4.8

4.2
147 5.3

4.6
192 5.8

2.8

10"

12"

14"

16"

250

250

250

250

250

17"

17"

17"

17"

17"

17"

20"

24"

3.7

250 17"
4.5

139 5.2

272

355

200 5.8

6.5

7.1

24"

1" 27"

30"

8"

THREAD 6"

8"

4"

6"

8"

6
12
22
14
27
50
25
48
89
38
75

55

75

98

5/8"

5/8"

5/8"

5/8"

5/8"

7/8"
5/8"
3/4"

5/8"
7/8"

1 1/8"

11.25°
22.5°
45°
11.25°
22.5°
45°
11.25°
22.5°
45°
11.25°
22.5°
45°
11.25°
22.5°
45°
11.25°
22.5°
45°
11.25°
22.5°
45°

FOUR TIE RODS
WITH TURNBUCKLES

THREAD 6"

TWO TIE RODS
WITH TURNBUCKLES

Steel tie rods to be heavily coated with asphalt after installation.

3

BLOCKING FOR 11.25° OR 22.5° VERTICAL BENDS

BLOCKING FOR 45° VERTICAL BENDS

NOTE

DIMENSION TABLE

PIPE
DIAM.

TEST
PRESSURE BEND

ANGLE
CONCRETE

VOLUME
CUBE
SIZE TIE ROD

DIAM.
TIE ROD

EMBEDMENT(PSI) (Ft  ) (Ft)

SHEET 1 OF 1 SHEETSHEET 1 OF 1 SHEET
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STANDARD PLAN B-90.50-00

PR
EL

IM
IN

A
R

Y 
O

N
LY




