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EMBANKMENT & BERM CROSS SECTION

FENCE PLAN

NOTE: FENCE POSTS CAN BE ANCHORED TO THE PATHWAY; THEN PATHWAY MUST BE WIDENED TO EIGHT FEET

FENCE CROSS SECTION D-D

SEE ABOVE

        4" MIN. TYPICAL EXCEPT

MIN. 1/4 OF THICKNESS OF SLAB

6" MIN. @ RESIDENTIAL DRIVE APPROACHES
7" MIN. @ COMMERCIAL APPROACHES

1
2"

1
2" MIN.

7" MIN. @ COMMERCIAL APPROACHES
6" MIN. @ RESIDENTIAL DRIVE APPROACHES

        4" MIN. TYPICAL EXCEPT

SPACE 100' APART

TYPICAL EXPANSION JOINT L-L

TYPICAL CONTROL JOINT K-K

D

D

CURB & GUTTER APPROACH
5'/7' CONCRETE

DRIVEWAY

E

E

F

F

7" THICK 

 MANHOLE, GATE VALVE OR CURB STOP

TYPICAL SAWED JOINT 

24"

AA

BB

5'

SLOPE 5% MAX.

PAVEMENT
EDGE OF

6" CONCRETE RAMP W\O CURB

RAMP TYPE R

APPROACH

DRIVEWAY

CURB & GUTTER

TYP. COMMERCIAL DRIVEWAY PLAN

CROSS SECTIONS E-E; F-F

TYP. RESIDENTIAL DRIVEWAY PLAN

CROSS SECTIONS J-J

VARIES

5'/7'

3'

TYPICAL SAWED JOINT DETAIL

18"

CROSS SECTION A-A

DETAIL G

(SEE DETAIL K-K)

5'/7'

5'/7'
1'-2'

SWALE CROSS SECTION

5'/7'

J

12" TO 18"

6"

TYPICAL CROSS SECTION

VARIES5'/7'
BERM IF REQ'D.

1'-2'

SLOPE 5% MAX.

CROSS SECTION B-B

2'
CURB

1'-2' VARIES

1'-2'5'/7'1'-2'

6"

VARIES

DRIVEWAY10% MAX. SLOPE

RESIDENTIAL DRIVEWAY SLOPES

CURB & GUTTER

APPROACH 6" THICK 
PATHWAY/SIDEWALK

2% MAX. SLOPE

APPROX. 10'

1' TO 2'

5'

5'/7'

DOME ALIGNMENT

DOME SPACINGDOME SECTION

50% TO 65%

0.9" TO 1.4"

0.2"

OF BASE
1.6"-2.4" 0.65" MIN.

0.65" MIN.

1.6"-2.4"

24"

DETECTABLE WARNING DETAILS

RAMP
5% MAX

SECTION J-J

RAMPS LOCATED IN RADIUS RAMP LOCATED IN RADIUS

JJ

 GENERAL NOTES
1. SIDEWALKS/PATHWAYS SHALL BE 4" THICK CONCRETE EXCEPT AT DRIVEWAYS.
2. SIDEWALKS/PATHWAYS THRU DRIVES SHALL BE: 6" (RESIDENTIAL); 7" (MULTI-RESIDENTIAL & COMMERCIAL)
3. 3" OF COMPACTED SAND BASE SHALL BE PLACED UNDER ALL SIDEWALKS/PATHWAYS.
4. ALL BITUMINOUS APRONS SHALL BE 2 1/2" THICK, UNLESS NOTED OTHERWISE
5. PROPERTY IRONS SHALL BE MAINTAINED BY THE CONTRACTOR.
6. ALL EXISTING CONCRETE AND BITUMINOUS TO BE REMOVED SHALL BE SAWCUT.ALL CONCRETE AND BITUMINOUS REMOVAL SHALL

BE CONSIDERED INCIDENTAL TO CONSTRUCTION.
7. ALL AGGREGATE BASE SHALL BE 22A, 4" THICK.
8. ALL TREE AND BUSH REMOVAL SHALL BE CONSIDERED PART OF SUB-GRADE PREPARATION.
9. LOCATION OF NEW PLANT MATERIAL SHALL BE AS DIRECTED BY THE ENGINEER, AND SHALL BE INSTALLED IN ACCORDANCE WITH

GUIDELINES ESTABLISHED BY THE A.A.O.N.
10. ALL PLANT MATERIAL NOT MARKED FOR REMOVAL SHALL BE PROTECTED.
11. BITUMINOUS DRIVES SHALL BE SAWCUT 18" ON EITHER SIDE OF PROPOSED PATHWAY.

VARIES PER WALK WIDTH

E.J.I.W. 7005 DETECTABLE WARNING PLATE
SIZES AVAILABLE 12", 18" & 24"

PLATES MUST BE ASPHALTIC COATED

>5'

CURB & GUTTER

<5'

5'/7'

SLOPE 2% 
SLOPE 5% MAX.

LANDING

5'/7'

LANDING SIZE
7' PATHWAY = 7' SQ.
5' SIDEWALK = 5' SQ.

LONGITUDINAL

LANDING SIZE
7' PATHWAY = 7' SQ.
5' SIDEWALK = 5' SQ.

5'/7'

SLOPE 2% 
LANDING

5'/7'

6'-1 34" w/2 12" POST O.C.

3 34" PICKET SPACING (F-F)
1 18" X 1 34"
HORIZONTAL
RAIL

3
4" X 34" PICKETS
.050 WALL

2 12" X 2 12" .100
WALL POST

36 12"4'+/-

6"

PATHWAY

3" SAND BASE

BLOCK RETAINING WALL PER
MANUFACTURER'S SPECIFICATIONS
(IF REQUIRED)

FENCE DETAIL

4" MIN

NEW CONCRETE

4" MIN

EX CONCRETE

1
2" (#4) EPOXY
COATED RE-ROD
@16" ON CENTER

CONCRETE PINNING DETAIL
CROSS SECTION- (NO SCALE)

1
2" (#4) EPOXY
COATED RE-ROD
@16" ON CENTER

RAMP PERPENDICULAR
TO TANGENT CURB

GRADE BREAKS AT THE TOP AND BOTTOM OF
PERPENDICULAR CURB RAMPS SHALL BE
PERPENDICULAR TO THE DIRECTION OF
TRAVEL. AT LEAST ONE END OF THE BOTTOM
GRADE BREAK SHALL BE AT THE BACK OF CURB.

PAVEMENT
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REVISIONS:
COMMENTS:BY:DATE:
ADD REBAR TO CURB & GUTTERJG04/30/03

ENGINEERING
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CLARIFY RAMP DETAILSJG08/01/05
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#4 DOWELS EMBEDDED 9" INTO
ADJACENT CURB & GUTTER

LONGITUDINAL SLOPE
5% MAX (8.33% MAX)

POUR RAMP SEPARATE FROM C&G;
PLACE EXPANSION JOINT AT BOC;
DOWEL RAMP TO C&G  WITH #4,
EPOXY COATED RE-ROD @ 16" O.C.

RAMP SLOPE MAX

5% MAX

EPOXY COATED #5 BARS
(18" LONG) AT 24" CENTERS

SECTION E-E SECTION F-F

1.5% MAX (HIGH VOLUME)
8% MAX (NO SIDEWALK)

12% MAXIMUM CHANGE
IN SLOPE AT 10 FOOT

INTERVALS (SAG)

8% MAXIMUM CHANGE
IN SLOPE AT 10 FOOT

INTERVALS (CREST)

*

*

MAX SLOPE 14" PER FT

MAX SLOPE 14" PER FT

MAX SLOPE 14" PER FT

TOPSOIL, SEED, FERTILIZER, & MULCH

EXISTING GRADE

4" CONCRETE

3" SAND BASE

14' SINGLE
20' DOUBLE

J

REPLACE EARTH DRIVE WITH
2.5" BIT. ON 4" GRAVEL BASE

6" CONCRETE IN DRIVEWAY

4" CONCRETE

6" CONCRETE; OR 3" BIT. APPROACH
CURB & GUTTER

6" CONCRETE IN DRIVEWAY

TYPICAL EXPANSION JOINT
(SEE DETAIL L-L)

4" CONCRETE

3" SAND BASE

DETAIL G

4" CONCRETE
W/3" SAND BASE

6" CONCRETE
W/3" SAND BASE

#4 DOWELS - EMBED 9" MIN

DETECTABLE WARNING PLATES

6" CONCRETE
W/3" SAND BASE

4" CONCRETE
W/3" SAND BASE

EXISTING GRADE

4" CONCRETE
W/3" SAND BASE

SWALE IF P/W IS BELOW CURB4" CONCRETE
W/3" SAND BASE

2% MAX

24" DETECTABLE WARNING PLATES 6" CONCRETE
W/3" SAND BASE

LANDING
SLOPE 2% MAX

RAMP
SLOPE 5% MAX

(8.33% MAX)

SAWED JOINT: 9' SPACING ON 7' PATHWAYS;
5' SPACING ON 5' SIDEWALKS

42" MIN

FENCE & RET. WALL REVISIONNN04/12/19

6" MIN

FENCE REVISIONNN12/03/20

CONC FTG

OPTIONAL - BRACKET
MOUNT DIRECTLY
ONTO CONC





45° BENDS

RETAINER GLANDS

RETAINER GLAND RETAINER GLAND

18" MIN. CLR.

3:00 O'CLOCK9:00 O'CLOCK
12:00

6:00

LOWERING WATER MAIN CROSS SECTION

WATER MAIN JOINT DETAILS

ALL MECHANICAL JOINTS USE
MEGALUG, OR APPROVE EQUAL

AT CROSSINGS, ONE FULL LENGTH OF PIPE SHALL BE LOCATED SO BOTH JOINTS
WILL BE AS FAR FROM THE SEWER AS POSSIBLE.  SPECIAL STRUCTURAL
SUPPORT FOR THE WATER AND SEWER PIPES MAY  BE REQUIRED.

USE 2 BRASS WEDGES AT EACH BELL & SPIGOT
180° APART @ 3:00 & 9:00 O'CLOCK POSITIONS.

RAILROADROADWAY

SHEETING IS REQ'D. IF FRONT OF PIT

SIZE AND LENGTH OF CASING

FILL VOID BETWEEN CASING AND CARRIER

BAND TIMBER SKIDS TO CARRIER PIPE

CARRIER PIPE AS SPECIFIED AS SHOWN 
SEAL CASING ENDS WITH 

ON PLANS OR IN SPECS

AND USE AS TEMPORARY SUPPORTS

PIPE WITH 1/2" CRUSHED STONE

ON PLANS OR IN SPECS

IS WITHIN 1:1 SLOPE FROM END OF

BRICK AND MORTAR

R.R. TIE OR BACK OF CURB

CASING AND CARRIER PIPE TO BE INSTALLED BY METHOD OTHER THAN OPEN CUT

NOTES:
1. WORK IN ROADS AND IN RAILROAD RIGHT-OF-WAYS SHALL BE IN ACCORDANCE
WITH THE APPROPRIATE REGULATORY AGENCY'S REQUIREMENTS.

2.  CASING PIPE SHALL BE ASTM 139, GRADE B OR ASTM A-53, GRADE B OR API 5-L,
GRADE B OR API GRADE B WITH 0.375" MINIMUM WALL THICKNESS.

CASING INSTALLATION DETAIL FOR ROADS & RAILROADS

STORZ CONNECTION MUST FACE STREET

BREAKAWAY FLANGE 2"-6"
ABOVE FINISHED GRADE

EXTENSION BARREL MUST BE

FIRE HYDRANT THRUST BLOCK TO BE

VALVE BOX WITH COVER

TEE

COMPACTED SAND

GATE VALVE

UNDISTURBED EARTH

(EXTENSION IF REQ'D.)

6" D.I.

BELOW BREAKAWAY FLANGE

12"

24" SQ.

21"

5.0' 
CLEAN WASHED STONE

CONSTRUCTED OF MH RADIUS BLOCKS
12"

24"

36"

SIDEWALK

14"

EJIW FLOWMASTER

TYPICAL HYDRANT ASSEMBLY DETAIL

NOTES:
1. HYDRANT TO BE EJIW 5BR250 (#54915) WITH "HARRINGTON

INTEGRAL HYDRANT STORZ" NOZZLE.
2. HYDRANT DRAIN SHALL BE PLUGGED WHERE THE GROUND

WATER LEVEL IS ABOVE THE DRAIN.
3. STONE SHALL NOT BE PLACED AROUND THE HYDRANT VALVE.
4. GATE VALVES SHALL BE EJIW FLOWMASTER.

ALL MECHANICAL JOINTS USE
MEGALUG, OR APPROVE EQUAL

6" I.D. STEEL POST ; 0.25"
MIN. WALL; FILL WITH
GRADE B CONCRETE

45"

30"

39" TYP.

GATE VALVE

(TYPICAL)
THE TOP 12" OF THE
BOLLARDS SHALL BE
PAINTED REFLECTIVE
WHITE (3-M BRAND
OR EQUAL)12"

GRADE B CONCRETE
(3000 PSI)

12" TYP.

42"

36"

45"

2"

2"

MIN. 21"
ABOVE FINAL GRADE

PLAN

64"

WATER MAIN

TEE & THRUST BLK.

SECTION

BOLLARDS ARE TO BE USED
IN PARKING LOTS AND ON
PRIVATE DRIVES ONLY

PAINTING NOTES:
FIRE HYDRANTS &

FIRE HYDRANT
BOLLARDS SHALL BE

PAINTED OSHA RED

BOLLARD

BOLLARDS AROUND FIRE HYDRANT

GATE VALVE

WATER MAINTEE & THRUST BLK.

BEND &

HYDRANT

THRUST BLK.

SIDEWALK

CURB ROADWAY

ALTERNATE LAYOUT FOR
CONFINED AREAS

THRUST BLK.

PLYWOOD FORMS ON SIDES

UNDISTURBED EARTH

AREA OF CONTACT

PLYWOOD FORMS ON SIDES

UNDISTURBED EARTH
AREA OF CONTACT

6,000 LBS.
2,000 LBS./SQ. FT. = 3 SQ. FT.

    TYPICAL REQUIRED CALCULATION FOR A 
    THRUST BLOCK (6" - 90° BEND IN SAND)

SAFE BEARING LOADS

BENDS TEES

L

L

AREA OF CONTACT =
THRUST FORCE (LBS)

=

EXAMPLE:

THRUST FORCE (LBS)
PIPE SIZE TEE/PLUG 90°  BEND 45°  BEND 22 12°  BEND
4" 1,900 2,700 1,500 740
6" 4,250 6,000 3,250 1,660
8" 7,540 10,670 5,770 2,940
10" 12,000 16,750 9,100 4,650
12" 16,970 23,990 12,980 6,620
16" 30,100 42,600 23,100 11,800

SOIL BEARING CAPACITY BY TYPE (LBS/SF)
MUCK, PEAT, ETC. 0
SOFT CLAY 1,000
SAND 2,000
SAND & GRAVEL 3,000
SAND & GRAVEL CEMENTED W/CLAY 4,000
HARD COMPACTED CLAY 5,000

TEES, PLUGS, & HYDRANTS

PIPE DIAMETER 'L'
(INCHES) (FEET)

4 & 6 2.0
8, 10, & 12 2.5
16 3.0
20 4.0

THRUST BLOCK PLAN VIEWS

NOTES:
1.  A THRUST BLOCK SHALL BE 3,000 psi
TRANSIT MIX CONCRETE

2.  THRUST BLOCKS SHALL BE BUILT
WITH PLYWOOD FORMS FOR THE SIDES

KEEP JOINTS CLEAR OF
CONCRETE

PLACE PLASTIC OR FELT
BETWEEN THRUST
BLOCK AND FITTINGS

PLACE PLASTIC OR FELT
BETWEEN THRUST

BLOCK AND FITTINGS

W
AT

ER
 M

AI
N

DOMESTIC

FIRE

5' TO 10'
BUILDING WALL

GATE VALVE
EJIW FLOWMASTER

NOTE:  ALL WATER PIPES, PIING FITTINGS, PLUMBING FITTINGS
AND FIXTURES THAT ARE USED FOR POTABLE WATER MUST
COMPLY WITH NEW LEAD-FREE REQUIREMENT AND MUST BEAR
THE MARK NSF/ANSI STANDARD 61, ANNEX G OR NSF-61-G.

CURB STOP
1"-FORD B44-444M-Q-NL

1 1/2"-FORD B44-666M-Q-NL
2"-FORD B44-777M-Q-NL

BACKFLOW PREVENTOR
APPROVED MODEL PER THE MICHIGAN

CROSS CONNECTION CONTROL MANUAL

FIRE PROTECTION VALVING PLAN VIEW

NO MECHANICAL BENDS ALLOWED FOR
COPPER SERVICES; NO TEE ALLOWED;
USE SADDLE WITH 1-1/2" & LARGER TAP

FDC SHOULD BE 30° ELBOW WITH A
5" STORZ  CONNECTION

BUILDING WALL

P.I.V. UNLESS APPROVED OTHERWISE;
VALVE SHALL BE EJIW FLOWMASTER

FOUNDATION WALL

FOOTING

SERVICE ENTRANCE TYPE `K' COPPER

COMPACTED BEDDING TO

SERVICE ENTRANCE 

SLAB ON GRADE

DISTANCE VARIESW
AT

ER
 M

AI
N

 C L

12" MIN.

5'
 B

EL
OW

 F
IN

IS
H

ED
 G

RA
DE

R.
 O

. W
. L

IN
E

PREVENT SHEARING

UNDER FOOTING

THRU WALL 12"

12" MIN.
12" MIN.

PR
OP

ER
TY

 L
IN

E

TYPICAL WATER SERVICE CROSS SECTION

COMPRESSION UNION FITTINGS
1"-FORD C44-44-Q-NL

1 1/2"-FORD C44-66-Q-NL
2"-FORD C44-77-Q-NL

NOTES:
1.  CURB BOXES MUST BE LOCATED PRIOR TO METER SET.
2.  LOCATE CURB BOX OUTSIDE OF DRIVEWAY AND PAVEMENT AREAS.
3.  MIN. 3' SEPARATION BETWEEN WATER & SEWER SERVICES.
4.  SERVICE TO EXTEND A MIN. 12" PAST WALL OR SLAB

CORPORATION STOP
1"-FORD FB1000-4-Q-NL
1 1/2"-FORD FB1000-6-Q-NL
2"-FORD FB1000-7-Q-NL

TYPE 'K' COPPER - ALL COPPER TUBING
MUST BE ANNEALED, SEAMLESS

DOUBLE STRAP CLAMP ON 1 12"
& 2" SERVICES (SEE SPECS)

CURB STOP
1"-FORD B44-444M-Q-NL
1 1/2"-FORD B44-666M-Q-NL
2"-FORD B44-777M-Q-NL

CURB BOX
FORD #EM2-50-56
MINNEAPOLIS PATTERN

EDGE OF PAVEMENT

PROPOSED WATER MAIN

EXISTING UNDISTURBED EARTH

1.00'

.

NATIVE BACKFILL

C 
 O

F 
DI

TC
H

L

ZONE OF INFLUENCE

VARIES

45

2.00'

5.00'

TYPE-1 TRENCH CROSS SECTION

CLASS II GRANULAR FILL
COMPACTED (95% DENSITY)

EXTRA SAND BACKFILL

WATER

PLAN CROSS SECTION

E.J.I.W. VALVE BOX RISER 850080XX

48" MIN.

48" MIN.

8" MIN. FOR ROADS,
PARKING LOTS, AND

PATHWAYS

VALVES & CURB STOP BOXES IN CONCRETE

GENERAL NOTES:

1. ALL WATER PIPES, PIING FITTINGS, PLUMBING FITTINGS AND FIXTURES THAT ARE USED FOR POTABLE WATER MUST COMPLY
WITH NEW LEAD-FREE REQUIREMENT AND MUST BEAR THE MARK NSF/ANSI STANDARD 61, ANNEX G OR NSF-61-G.

2. ALL VALVES SHALL BE EJIW FLOWMASTER GATE VALVES, OPEN LEFT.
3. POLYETHYLENE ENCASEMENT IS REQUIRED AROUND ALL PIPES, FITTINGS, AND VALVES. THE ENCASEMENT SHALL BE V-BIO®

ENHANCED POLYETHYLENE ENCASEMENT, INSTALLED PER THE MANUFACTURER'S INSTRUCTIONS.

REVISIONS:
COMMENTS:BY:DATE:
Add Fire Hydrant BollardsJG01/13/07

STANDARD DETAILS FOR
WATER DISTRIBUTION SYSTEM SCALE:

NTS
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Meridian Charter Township
Ingham County, Michigan
Public Works Department

Clarify Curb Stop ModelsJG03/31/09
Clarify PIVJG01/12/10
Clarify Water Service Make & SizeJG10/22/12
Clarify Curb Box Manufacturer & ModelJG06/13/14
Water Crossing Note - Full Length PipeJG10/13/17
ReorganizeNN01/10/20

FILE:
Water Detail Sheet
2021.dwg

Add 30° Elbow & Storz to FDCNN04/02/21
General Notes incl. GV & V-Bio EncasementNN06/11/21
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