
SEE NOTE 4 FOR BACKFILL REQUIREMENTS

TRENCH WIDTH

6"

TOP OF PIPE

SPRINGLINE

O.D.

8

WITH 4" MIN. FOR I.D. LESS THAN 66"

TRENCH WIDTH: UP TO 42" PIPE, I.D. PIPE + 2'-0"

48" & LARGER, O.D. PIPE + 2'-0"

NOTES:

1. BEDDING CLASSIFICATION SHALL MEET OR EXCEED ASTM D2321 CLASS 1 BEDDING FOR FLEXIBLE PIPING, AND ASTM C12,

CLASS 'B' BEDDING FOR RIGID PIPING.

2. FORCE MAIN BEDDING SHALL BE SELECT NATURAL SAND WELL COMPACTED IN 6" LIFTS.

3. BACKFILL SHALL BE COMPACTED TO THE REQUIREMENTS OF ITEM 1 IN THE SPECIFICATIONS.

4. CONTRACTOR SHALL FOLLOW ITEM SPECIFICATION 1 - EARTH EXCAVATION.  TRENCHES EXCAVATED OUTSIDE EXISTING

ROAD AND RAILWAY RIGHTS-OF-WAY SHALL BE BE BACKFILLED WITH COMMON BACKFILL MATERIAL CONSISTING OF

EXCAVATED MATERIALS EXCEPT HIGHLY ORGANIC SILTS AND CLAYS AND TAMPED THOROUGHLY. FILL SHALL BE

DEPOSITED IN SUCCESSIVE, UNIFORM, APPROXIMATELY HORIZONTAL LAYERS. MATERIAL SHALL BE FREE OF ROOTS,

STONES, AND DEBRIS. ALL MATERIAL SHALL HAVE AN IN-PLACE DENSITY OF AT LEAST  85% OF MAXIMUM DRY DENSITY

(STANDARD PROCTOR) OR AS APPROVED BY THE ENGINEER. COMMON BACKFILL SHALL NOT CONTAIN STONE BLOCKS,

BROKEN CONCRETE, MASONRY RUBBLE, OR OTHER SIMILAR MATERIALS. IT SHALL HAVE PHYSICAL PROPERTIES SUCH

THAT IT CAN BE READILY SPREAD AND COMPACTED DURING FILLING. SNOW, ICE, AND FROZEN SOIL WILL NOT BE

PERMITTED.

WHERE EXCAVATED MATERIAL, AFTER REMOVAL OF ROCKS, STUMPS, PLANT MATERIAL, AND OTHER EXTRANEOUS

MATERIAL AND PROPER DEWATERING, DRYING, PROTECTION, AND STORAGE OF THE EXCAVATION BY THE CONTRACTOR,

CANNOT BE PREPARED TO MEET THE REQUIREMENTS FOR COMMON BACKFILL, DUE TO THE NATURE OF THE MATERIAL

(E.G., EXCESSIVE ROCK, MUCK, ORGANICS, CLAY, SILT, OR OTHER MATERIAL), AND AS DETERMINED BY THE ENGINEER, THE

UNACCEPTABLE EXCAVATION SHALL BE REMOVED FROM THE SITE AND DISPOSED OF BY THE CONTRACTOR AND

REPLACED BY IMPORTED BACKFILL MEETING THE REQUIREMENTS OF STRUCTURAL BACKFILL. IMPORTED STRUCTURAL

BACKFILL SHALL BE FREE OF ORGANICS, ROOTS OR OTHER DELETERIOUS MATERIALS AND SHALL NOT CONTAIN MORE

THAN FIVE PERCENT (BY WEIGHT) ORGANIC MATERIAL, HAVE A PLASTICITY INDEX (PI) GREATER THAN 25, OR HAVE A

MAXIMUM DRY DENSITY LESS THAN 90 POUNDS PER CUBIC FOOT.  IMPORTED STRUCTURAL FILL SHOULD CONSIST OF

MATERIAL CLASSIFIED AS ML, CL, SC, OR SM, OR BETTER PER ASTM D-2487 AND BE CAPABLE OF BEING COMPACTED TO

85% STANDARD PROCTOR.

BEDDING MATERIAL AS SPECIFIED

TO 6" ABOVE TOP OF PIPE.

BEDDING MATERIAL AS SPECIFIED

TO SPRINGLINE FOR RCP ONLY.

BACKFILL SHALL BE COMPACTED TO

THE REQUIREMENTS OF ITEM 1 IN THE

SPECIFICATIONS.

1

N/A

BEDDING & TRENCH DETAIL FOR

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 1

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

CONSTRUCTION OUTSIDE ROADWAYSH:
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SEE DETAILS FOR TYPICAL PAVEMENT

REPLACEMENT SECTIONS

UNDISTURBED EARTH

BACKFILL SHALL BE COMPACTED TO THE

REQUIREMENTS OF ITEM 1 IN THE

SPECIFICATIONS. BACKFILL SHALL BE PLACED IN

MAX. 12" LOOSE LIFTS.

BEDDING MATERIAL AS SPECIFIED TO 6" ABOVE

TOP OF PIPE. BEDDING MATERIAL AS SPECIFIED

TO SPRINGLINE FOR RCP ONLY.

6"

TRENCH WIDTH

SPRINGLINE

TRENCH WIDTH: UP TO 42" PIPE, I.D. PIPE + 2'-0"

48" & LARGER, O.D. PIPE + 2'-0"

NOTES:

1. THIS TRENCH BACKFILL DETAIL APPLIES TO AREAS UNDER PAVEMENT AND AREAS WHERE THE TRENCH IS WITHIN FIVE (5) FEET OF THE EDGE OF

PAVEMENT.

2. BEDDING CLASSIFICATION SHALL MEET OR EXCEED ASTM D2321 CLASS 1 BEDDING FOR FLEXIBLE PIPING, AND ASTM C12, CLASS B BEDDING FOR RIGID

PIPING.

3. FORCE MAIN BEDDING SHALL BE SELECT NATURAL SAND WELL COMPACTED IN 6" LIFTS.

4. BACKFILL SHALL BE COMPACTED TO THE REQUIREMENTS OF ITEM 1 IN THE SPECIFICATIONS.

5. CONTRACTOR SHALL FOLLOW ITEM SPECIFICATION 1 - EARTH EXCAVATION.  COMMON BACKFILL MATERIAL SHALL CONSIST OF EXCAVATED MATERIALS

EXCEPT HIGHLY ORGANIC SILTS AND CLAYS. FILL SHALL BE DEPOSITED IN SUCCESSIVE, UNIFORM, APPROXIMATELY HORIZONTAL LAYERS NOT

EXCEEDING TWELVE (12) INCHES IN DEPTH FOR THE FULL WIDTH. MATERIAL SHALL BE FREE OF ROOTS, STONES, AND DEBRIS AND CAPABLE OF BEING

COMPACTED TO 95% STANDARD PROCTOR. COMMON BACKFILL SHALL NOT CONTAIN STONE BLOCKS, BROKEN CONCRETE, MASONRY RUBBLE, OR

OTHER SIMILAR MATERIALS. IT SHALL HAVE PHYSICAL PROPERTIES SUCH THAT IT CAN BE READILY SPREAD AND COMPACTED DURING FILLING. SNOW,

ICE, AND FROZEN SOIL WILL NOT BE PERMITTED.

WHERE EXCAVATED MATERIAL, AFTER REMOVAL OF ROCKS, STUMPS, PLANT MATERIAL, AND OTHER EXTRANEOUS MATERIAL AND PROPER

DEWATERING, DRYING, PROTECTION, AND STORAGE OF THE EXCAVATION BY THE CONTRACTOR, CANNOT BE PREPARED TO MEET THE REQUIREMENTS

FOR COMMON BACKFILL, DUE TO THE NATURE OF THE MATERIAL (E.G., EXCESSIVE ROCK, MUCK, ORGANICS, CLAY, SILT, OR OTHER MATERIAL), AND AS

DETERMINED BY THE ENGINEER, THE UNACCEPTABLE EXCAVATION SHALL BE REMOVED FROM THE SITE AND DISPOSED OF BY THE CONTRACTOR AND

REPLACED BY IMPORTED BACKFILL MEETING THE REQUIREMENTS OF STRUCTURAL BACKFILL. IMPORTED STRUCTURAL BACKFILL SHALL BE FREE OF

ORGANICS, ROOTS OR OTHER DELETERIOUS MATERIALS AND SHALL NOT CONTAIN MORE THAN FIVE PERCENT (BY WEIGHT) ORGANIC MATERIAL, HAVE

A PLASTICITY INDEX (PI) GREATER THAN 25, OR HAVE A MAXIMUM DRY DENSITY LESS THAN 90 POUNDS PER CUBIC FOOT.  IMPORTED STRUCTURAL FILL

SHOULD CONSIST OF MATERIAL CLASSIFIED AS ML, CL, SC, OR SM, OR BETTER PER ASTM D-2487 AND BE CAPABLE OF BEING COMPACTED TO 95%

STANDARD PROCTOR.

O.D.

8

WITH 4" MIN. FOR I.D. LESS THAN 66"

TOP OF PIPE

SEE NOTE 5 FOR BACKFILL REQUIREMENTS

2

BEDDING AND TRENCH DETAIL FOR

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 2

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

CONSTURCTION UNDER PAVEMENT

NO SCALE
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ID PIPE +2' UPTO 42" PIPE

SPRINGLINE

DEPTH AS DETERMINED AT TIME OF CONSTRUCTION.

THE QUANTITY OF ADDITIONAL EARTH EXCAVATION TO BE PAID FOR

UNDER ITEM 2 SHALL BE THE TOTAL NUMBER OF LINEAR FEET OF PIPE

INSTALLED WITH ADDITIONAL EXCAVATION, MEASURED FROM A PLANE

TWO (2) FEET BELOW THE INVERT OF THE PIPE DOWNWARD TO THE

SURFACE OF SUITABLE SOIL AS DETERMINED BY THE ENGINEER.

ID PIPE +2'-0"

UP TO 42" PIPE

OD PIPE +2'-0"

48" & LARGER

ADDITIONAL EARTH

EXCAVATION

S
A

N
IT

A
R

Y

S
E

W
E

R

IN
V

E
R

T

20 LF - 8'+

ADDITIONAL

EXCAVATION

30 LF TOTAL - 6' TO 7.9'

ADDITIONAL EXCAVATION

0-2'

2'-3.9'

4'-5.9'

6'-7.9'

8'+

50 LF TOTAL - 4' TO 5.9'

ADDITIONAL EXCAVATION

60 LF TOTAL  - 2' TO 3.9'

ADDITIONAL EXCAVATION

2
' 
B

E
L
O

W
 I
N

V
E

R
T

4
' 
B

E
L
O

W
 I
N

V
E

R
T

6
' 
B

E
L
O

W
 I
N

V
E

R
T

8
' 
B

E
L
O

W
 I
N

V
E

R
T

3

ADDITIONAL EARTH EXCAVATION

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 3

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

PAYMENT LIMITS

NO SCALE

EXAMPLE OF SEWER PROFILE

TYP. SECTION



O.D.

PIPE

5" 5"

O.D.

PIPE

5"

5"

CLASS 'B'

CONCRETE

WIDTH OF ENCASEMENT IN ROCK: UP TO 42" PIPE, I.D. PIPE + 1'-6"

48" & LARGER, O.D. PIPE + 1'-6"

4

PIPE ENCASEMENT

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 4

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



I.D. PIPE + 1'-6"

UP TO 42" PIPE

O.D. PIPE + 1'-6"

48" & LARGER

6"

V
A

R
I
A

B
L

E

EARTH EXCAVATION

TO BE PAID FOR

UNDER PIPE ITEMS

V
A

R
I
A

B
L

E

ROCK EXCAVATION

TO BE PAID FOR

5

ROCK EXCAVATION

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 5

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

PAYMENT LIMITS

NO SCALE



SERVICE SEWER TO BE LAID

ON CONTINUOUS SLOPE. MIN.

0.62% GRADE

PLUG W/STOPPER IF

SERVICE SEWER IS

NOT INSTALLED

PLUG W/STOPPER IF

HOUSE CONNECTION IS

NOT MADE

4"

BEND

R
I
G

H
T

-
O

F
-
W

A
Y

SERVICE SEWER

MEASUREMENT LIMITS

WYE BRANCH

S
T

R
E

E
T

 
S

E
W

E
R

6

STANDARD SERVICE CONNECTION

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 6

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



90° DI

6" DIP TO UNDISTURBED SOIL:

PAYMENT FOR THIS PIECE OF

DIP WILL BE MADE UNDER

SERVICE SEWER ITEMS

AS APPLICABLE

6" MIN. OVERLAP

UNDISTURBED SOIL

STACKS SHALL BE INSTALLED WHERE

SHOWN ON PLANS OR AS REQUIRED

BY ENGINEER.

STACKS SHALL BE INSTALLED

VERTICALLY UNLESS THE ENGINEER

APPROVES INSTALLATION FROM

44°-90°.

WHERE SERVICE SEWER ENTERES

MAINLINE FROM 0°-44°. NO DUCTILE

IRON PIPE AND FITTINGS ARE

REQUIRED.

S
T

A
C

K
 
P

A
Y

M
E

N
T

DI BELL AND SPIGOT TYPE DOUBLE CEMENT

LINED AWWA C151 (TYP.-SEE ITEM 10 SPECIFICATIONS).

JOINTS SHALL BE RESTRAINED WITH MEGALUGS.

12"

DI TEE

8"-12" GRAVITY MAINLINE

SANITARY SEWER

TRENCH WIDTH PER

DETAIL DWG NO.1

SOLID CONCRETE SUPPORT

BLOCKS UNDER DI TEE.

ALL DUCTILE IRON PIPE SHALL BE

CLASS 350. JOINTS SHALL BE

RESTRAINED WITH MEGALUGS.

12"

GRANULAR BEDDING TO 12" BELOW

BOTTOM OF PIPE, EXTENDING 3'

FROM BOTH SIDES OF TEE UNDER

MAINLINE.

SUITABLE ADAPTERS BETWEEN DI

TEE AND MAINLINE SEWER SHALL

BE USED.

0°-44°

GRANULAR BEDDING TO 12" ABOVE

TOP OF PIPE.

44°-90°

7

(SEE PIPE ITEMS)

SERVICE STACK

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 7

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

8"-12" MAINLINE



SECTION "A-A" SECTION "B-B"

PLAN VIEW

A

6"

6"

P
I
P

E

D
I
A

M
E

T
E

R

A

B

B

36"

#4 REBAR (TYP.)

4" DIA. DIP

RISER PIPE AND SERVICE SEWER

EXTENDING TO UNDISTURBED SOIL

SHALL BE DUCTILE IRON PIPE PER

DETAIL DWG. NO.7

4" DIP BELL

4"  DIA FENCO

COUPLER

4" DIA PVC PIPE

4" DIA INSERTA TEE

4000 PSI @ 28 DAY

CONCRETE ENCASEMENT

#4 REBAR (TYP.)

#4 REBAR (TYP.)

6"

P
I
P

E
 
D

I
A

.

LIFTING HOOKS (4 TYP.)
LIFTING HOOKS

(4 TYP.)

P
I
P

E
 
D

I
A

 
+

 
2
4
"

8

(SEE PIPE ITEMS)

SERVICE STACK 15" AND

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 8

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

LARGER MAINLINE



CASING PIPE CLOSURE DETAIL

PIPE SKID DETAIL

SECTION 'A-A'

CASING PIPE

GROUT FILLED FOR FORCE

MAINS. GROUT OR SAND

FILLED FOR GRAVITY SEWERS.

STRAPING

CARRIER PIPE

MIN. OF THREE

WOOD SKIDS

BANDED TO

CARRIER PIPE

EQUALLY SPACED

CARRIER PIPE

1 1/2" PIPE AT LOW END

OF CASING PIPE FOR

DRAINAGE

1/2" FELT

WRAPPING

8" MASONRY CLOSURE
CASING PIPE

A

A

STRAPING

(3 PER PIPE LENGTH)

LEADING EDGES OF EACH SET OF

SKIDS TO BE ROUNDED.

10" MIN.

CASING PIPE SHALL BE EQUAL TO TWICE THE ID OF

CARRIER PIPE FOR PUSH-ON-JOINT PIPE.  FOR

CARRIER PIPE WITH MECHANICAL JOINTS, CASING PIPE

SHALL BE TWO SIZES LARGER THAN TWICE THE

CARRIER PIPE ID

9

PIPE BORING

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 9

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



PLAN

SECTION

NOTE:

IF TOP STEP IS IN 24" DIA.

OPENING, IT MAY PROJECT NO

MORE THAN 3-1/2".

SEE DRAWINGS:

NO. 13 FOR GRADE ADJUSTMENT.

NOS. 14 AND 15 FOR CASTING DETAILS.

NOS. 33 AND  34 FOR PAVEMENT DETAIL AROUND CASTING.

MANHOLE CASTING AND

COVER NOT SHOWN

24" DIA.

(TYP.)

8" MIN.8" MIN.

2
7
"
 
M

I
N

.

V
A

R
I
A

B
L
E

 
P

R
E

C
A

S
T

 
S

E
C

T
I
O

N
S

M
I
N

.
D

E
P

T
H

 
=

 
D

I
A

.
 
P

I
P

E
 
+

 
6
'
-
0
"

ECCENTRIC

CONE

MIN. OF 1 CONSISTENT

DIA. SECTION

16" (TYP.)

48"

5"

MIN.

6" MAX.

9"

1
6
"

12"

1"

BENCH

SLOPE

(TYP.)

CONCRETE WITH STEEL TROWL

FINISH OR PRECAST INVERT 

CHANNELS AND BENCH.

I.D.

PIPE

I.D. OF MANHOLE + 2'-0"

15"

NOTES:

PRECAST MANHOLE SECTIONS SHALL MEET ASTM C478.

MANHOLE JOINTS SHALL UTILIZE BUTYL RUBBER SEALANT, 2

PIECES ALL AROUND OR O-RING GASKETS (ASTM C443). A

MINIMUM 6-INCH WIDE BUTYL RUBBER SEAL SHALL BE

INSTALLED ON ALL BELOW GRADE EXTERIOR JOINTS.

CONCRETE IN MANHOLES SHALL MEET THE SPECIFICATION

ITEM NOS. 5 & 14.

MANHOLE STEPS SHALL BE M.A. IND. PS-1-PF REINFORCED

PLASTIC STEPS OR APPROVED EQUAL.

FOR PIPE CONNECTIONS USE ASTM C-923 FLEXIBLE GASKET

SUCH AS A-LOK, DURA SEAL III, KOR-N-SEAL OR APPROVED

EQUAL.

TAR STRIPS SHALL BE USED AT ALL JOINTS. THE

CONTRACTOR SHALL APPLY TAR OVER THE CEMENT PARGING

ON THE OUTSIDE OF THE ADJUSTMENT RINGS AND OVER THE

MANHOLE CASTING EXTERIOR.

10

PRECAST MANHOLE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 10

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

SEWER 8"-21"H:
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PLAN

SECTION

SEE DRAWINGS:

NO. 13 FOR GRADE ADJUSTMENT

NOS. 14 AND 15 FOR CASTING DETAILS

NOS. 33 AND 34 FOR PAVEMENT DETAIL AROUND CASTING

MANHOLE CASTING

AND COVER NOT

SHOWN

8" MIN.

8" MIN.

2
7

"
 
M

I
N

.

ECCENTRIC

CONE

5" MIN.

48" CONSTANT

DIAMETER SECTIONS

AS NECESSARY

ECCENTRIC CONE

OR FLAT SLAB

6" MIN.

I.D. AS CALLED OUT ON PLANS

16"

I.D. OF MANHOLE + 2'-0"

3
4

"
 
M

I
N

.

9"

M
I
N

.
 
D

E
P

T
H

 
=

 
I
.
D

.
 
P

I
P

E
 
+

 
8

'
-
0

"

M
E

A
S

U
R

E
M

E
N

T
 
L

I
M

I
T

S
 
(
T

Y
P

.
)

CONCRETE WITH STEEL TROWL

FINISH OR PRECAST INVERT 

CHANNELS AND BENCH.

NOTES:

PRECAST MANHOLE SECTIONS SHALL MEET ASTM C478.  MANHOLE

JOINTS SHALL UTILIZE BUTYL RUBBER SEALANT, 2 PIECES ALL

AROUND OR O-RING GASKETS (ASTM C443). A MINIMUM 6-INCH WIDE

BUTYL RUBBER SEAL SHALL BE INSTALLED ON ALL BELOW GRADE

EXTERIOR JOINTS. CONCRETE IN MANHOLES SHALL MEET THE

SPECIFICATION ITEM NOS. 5 & 14.

MANHOLE STEPS SHALL BE M.A. IND. PS-1-PF REINFORCED PLASTIC

STEPS OR APPROVED AQUAL. IF TOP STEP IS IN 24" DIA. OPENING IT

MAY PROJECT NO MORE THAN 3-1/2".

FOR PIPE CONNECTIONS USE ASTM C-923 FLEXIBLE GASKET SUCH AS

A-LOK, DURA SEAL III, KOR-N-SEAL OR APPROVED EQUAL.

TAR STRIPS SHALL BE USED AT ALL JOINTS. THE CONTRACTOR SHALL

APPLY TAR OVER THE CEMENT PARGING ON THE OUTSIDE OF THE

ADJUSTMENT RINGS AND OVER THE MANHOLE CASTING EXTERIOR.

11

PRECAST MANHOLE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 11

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

SEWERS 24" THRU 48"H:
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PLAN

SECTION

#5 @ 4"

#5 @ 4"

MANHOLE CASTING &

COVER NOT SHOWN

MANHOLE I.D.

48" FOR SEWERS 8" THRU 21"

60" FOR SEWERS 24" THRU 36"

SEE DRAWINGS:

NO. 13 FOR GRADE ADJUSTMENT.

NOS. 14 AND 15 FOR CASTING DETAILS.

NOS. 33 AND 34 FOR PAVEMENT DETAIL AROUND CASTING

6
"
 
M

I
N

.
 
F

O
R

 
4
8
"
 
D

I
A

.

8
"
 
M

I
N

.
 
F

O
R

 
6
0
"
 
D

I
A

.

2
-
1
/
2
"
 
C

L
E

A
R

A
N

C
E

2
4
"
 
D

I
A

.
 
S

L
A

B
 
O

P
E

N
I
N

G

5
"
 
M

I
N

.
 
F

O
R

 
4
8
"
 
D

I
A

.

6
"
 
M

I
N

.
 
F

O
R

 
6
0
"
 
D

I
A

.

I.D.

I.D. OF MANHOLE = 2'-0"

M
A

X
.
 
D

E
P

T
H

I
.
D

.
 
P

I
P

E
 
O

U
T

L
E

T
 
+

 
6
'
-
0
"
 
F

O
R

 
4
8
"
 
D

I
A

.
 
M

H

I
.
D

.
 
P

I
P

E
 
O

U
T

L
E

T
 
+

 
8
'
-
0
"
 
F

O
R

 
6
0
"
 
D

I
A

.
 
M

H

CONCRETE WITH STEEL

TROWL FINISH OR PRECAST

INVERT CHANNELS & BENCH.

NOTES:

PRECAST MANHOLE SECTIONS SHALL MEET ASTM C478.  MANHOLE

JOINTS SHALL UTILIZE BUTYL RUBBER SEALANT, 2 PIECES ALL

AROUND OR O-RING GASKETS (ASTM C443). A MINIMUM 6-INCH WIDE

BUTYL RUBBER SEAL SHALL BE INSTALLED ON ALL BELOW GRADE

EXTERIOR JOINTS. CONCRETE IN MANHOLES SHALL MEET THE

SPECIFICATION ITEM NOS. 5 & 14.

MANHOLE STEPS SHALL BE M.A. IND. PS-1-PF REINFORCED PLASTIC

STEPS OR APPROVED AQUAL. IF TOP STEP IS IN 24" DIA. OPENING IT

MAY PROJECT NO MORE THAN 3-1/2".

FOR PIPE CONNECTIONS USE ASTM C-923 FLEXIBLE GASKET SUCH AS

A-LOK, DURA SEAL III, KOR-N-SEAL OR APPROVED EQUAL.

TAR STRIPS SHALL BE USED AT ALL JOINTS. THE CONTRACTOR SHALL

APPLY TAR OVER THE CEMENT PARGING ON THE OUTSIDE OF THE

ADJUSTMENT RINGS AND OVER THE MANHOLE CASTING EXTERIOR.

12

SHALLOW PRECAST MANHOLE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 12

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE
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NOTE:

IF TOP STEP IS IN 24" DIA.

OPENING, IT MAY PROJECT

NO MORE THAN 3-1/2".

PRECAST MANHOLE SECTIONS

SHALL MEET ASTM C478.

MANHOLE JOINTS SHALL MEET

ASTM C443.

24" DIA.

GRADE ADJUSTMENT

2
7

"
 
M

I
N

.

8" MIN

8" MIN

ECCENTRIC CONE

NOTE:

THIS DETAIL APPLIES FOR

ECCENTRIC CONE SECTIONS OR

PRECAST FLAT SLAB TOP.

MIN. HEIGHT 6" - ANY COMBINATION OF PRECAST

RINGS AND/OR SEWER MANHOLE BRICK.

MAX. HEIGHT 12" - ANY COMBINATION OF

PRECAST RINGS AND/OR SEWER MANHOLE BRICK

- BRICK COURSES NOT TO EXCEED TWO.

APPLY 3/4" CEMENT MORTAR TO INSIDE OF

PRECAST RINGS AND/OR MANHOLE BRICK. APPLY

1/2" BITUMINOUS SEAL TO OUTSIDE OF PRECAST

RINGS AND/OR MANHOLE BRICK. CONTRACTOR

SHALL APPLY TAR OVER CEMENT PARGING ON

THE OUTSIDE OF THE ADJUSTMENT RINGS AND

OVER THE MANHOLE CASTING EXTERIOR.

13

MANHOLE GRADE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 13

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

ADJUSTMENT DETAIL



NOTE:

COVER SHALL BEAR THE WORDS:

"SANITARY SEWER"

MANHOLE COVER

MANHOLE CASTING

14A

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 14A

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

STANDARD MANHOLE

CASTING & COVER



NOTE:

COVER SHALL BEAR THE WORDS:

"SANITARY SEWER"

MANHOLE COVER

MANHOLE CASTING

14B

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 14B

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

WATERTIGHT, LOCKING

MANHOLE CASTING & COVER



SEWER SIZE DROP SIZE

8" 8"

10" 10"

12", 15", 18" 12"

21", 24" 15"

27", 30", 36" 18"

TABLE OF DIMENSIONS

"P" "S"

6" 16"

8" 17"

10" 19"

12" 20"

CARRIER PIPE (P)

PROVIDE ADAPTER

AS REQUIRED

D.I.P. (1 FULL LENGTH)

TIE RODS OR MEGALUGS (TYP)

P.E. x M.J. x M.J.

DUCTILE IRON TEE

"S"

12" MIN.

P.E. x M.J.

DIP (TYP)

FLEXIBLE

GASKET (TYP)

#57 STONE BEDDING COMPACTED

IN 6" LIFTS, 3 FEET EACH SIDE

OF DROP PIPE.

DI DROP PIPE

M.J. x P.E.

BASE ELBOW

SOLID CONCRETE

SUPPORT BLOCKS

M
E

A
S

U
R

E
M

E
N

T
 
L
I
M

I
T

S

O
F

 
D

R
O

P
 
A

T
T

A
C

H
M

E
N

T

NOTE:

ALL DIP TO BE CLASS 350

15

DROP ATTACHMENT VCP, PVC & ABS

DETAIL DWG. NO.

ITEM NO.

DWG. NO.15

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

PLAN

SECTION

CARRIER PIPE INTO PROP. MANHOLE



SEWER SIZE DROP SIZE

8" 8"

10" 10"

12", 15", 18" 12"

21", 24" 15"

27", 30", 36" 18"

TABLE OF DIMENSIONS

"P" "S"

6" 16"

8" 17"

10" 19"

12" 20"

CARRIER PIPE (P)

PROVIDE ADAPTER

AS REQUIRED

D.I.P. (1 FULL LENGTH) TO UNDISTURBED SOIL

TIE RODS OR MEGALUGS (TYP)

P.E. x M.J. x M.J.

DUCTILE IRON TEE

"S"

12" MIN.

P.E. x M.J.

D.I.P. (TYP)

CORE &

SEAL BOOT

CORE &

SEAL BOOT

FLEXIBLE

GASKET (TYP)

2-1/2" REBARS EPOXY GROUTED IN

POUR CONCRETE BASE

FOR BASE ELBOW

#57 STONE BEDDING COMPACTED IN 6" LIFTS

TO 12" ABOVE TOP OF SEWER WITHIN

3 FEET EACH SIDE OF DROP PIPE.

DI DROP PIPE

M.J. x P.E.

BASE ELBOW

SOLID CONCRETE

SUPPORT BLOCKS

M
E

A
S

U
R

E
M

E
N

T
 
L
I
M

I
T

S

O
F

 
D

R
O

P
 
A

T
T

A
C

H
M

E
N

T

NOTE:

ALL DIP TO BE CLASS 350

16

DROP ATTACHMENT 

DETAIL DWG. NO.

ITEM NO.

DWG. NO.16

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

PLAN

SECTION

INTO EX. MANHOLE



PLAN

SECTION

DETAIL 'A'

SEWER SIZE DROP SIZE

8" 8"

10" 10"

12", 15", 18" 12"

21", 24" 15"

27", 30", 36" 18"

WIRE MESH

6"

REBAR HOOP

PIPE

6"

DROP ATTACHMENT

REBAR HOOK

#4 REBAR HOOPS WELDED TO

REBAR HOOKS CAST IN CONCRETE

AT 12" CENTERS.

WIRE

MESH

WELD

5"

PROVIDE ADAPTER

AS REQUIRED

DIP (1 FULL LENGTH)

MJ DI TEE

DI GASKET

MJ PVC GASKET

CONNECTION

6"

8" SDR-35

MH STEP (TYP)

(SEE DETAIL NO. 9)

M
E

A
S

U
R

E
M

E
N

T
 
L

I
M

I
T

S
 
O

F

D
R

O
P

 
A

T
T

A
C

H
M

E
N

T

MJ PVC GASKET

CONNECTION

SDR-35 SPIGOT

PVC SPIGOT JOINT

CONFORMS TO

ASTM D-3034

#4 BAR @ 12"

SDR-35 BELL

6"

SEE DETAIL 'A'

RUBBER GASKET

PER ASTM C-443

(TYP. ALL MANHOLE UNIONS)

ASTM C-478

REINFORCEMENT TO

BE TIED TO WALL

6" 5"

WIDTH TO VARY

DUE TO PIPE SIZE

17

PRECAST CONCRETE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 17

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

DROP MANHOLE



EXISTING PAVEMENT

UNDISTURBED EARTH

12"12"

TRENCH WIDTH

AS DEFINED

GENERAL PAVEMENT NOTE:

WHERE EDGES OF REPLACED

SECTIONS EXTENDS WITHIN 2'-0"

OF ROADWAY EDGE, PAVEMENT

IS TO BE REPLACED TO ROADWAY

EDGE AT NO ADDITIONAL COST.

PAYMENT LIMIT FOR ALL PAVEMENT

SHALL BE TRENCH WIDTH + 2'-0"

6" ASPHALT CONCRETE BASE COURSE, TYPE B

25.0B (IN TWO 3" LIFTS)

2" ASPHALT CONCRETE SURFACE

COURSE, TYPE SF 9.5A

18

ASPHALT CONC. SURFACE COURSE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 18

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

ASPHALT CONC. BASE COURSE



BRICK OR FLAGSTONE DRIVE OR WALK

EXISTING BRICK OR FLAGSTONE

DRIVE OR WALK

6" COMPACTED AGGREGATE BASE

3/4" SAND

UNDISTURBED EARTH

TRENCH WIDTH

AS DEFINED

12"12"

GENERAL PAVEMENT NOTE:

WHERE EDGES OF REPLACED

SECTIONS EXTENDS WITHIN 2'-0"

OF ROADWAY EDGE, PAVEMENT

IS TO BE REPLACED TO ROADWAY

EDGE AT NO ADDITIONAL COST.

PAYMENT LIMIT FOR ALL PAVEMENT

SHALL BE TRENCH WIDTH + 2'-0"

19

BRICK OR FLAGSTONE ROADWAY,

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 19

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

DRIVEWAY & WALKWAY REPLACEMENT



EXISTING CONCRETE

DRIVEWAY OR WALK

CONCRETE WALK OR DRIVE

REPLACEMENTS SHALL 

INCORPORATE COMPLETE 

BLOCKS.

6" COMPACTED ABC

UNDISTURBED EARTH

ASPHALT APPROACHES TO DRIVEWAYS

OTHER THAN ASPHALT, SHALL NOT BE

PATCHED, AND REPLACED ENTIRELY. INSTEAD,

THE 1" SURFACE COURSE SHALL BE

CONSTRUCTED AT THE SAME TIME THE ROAD

IS PAVED.

EXIST. ASPHALT

DRIVE OR WALK

6" COMPACTED ABC 

TRENCH WIDTH

AS DEFINED

12"12"

PAYMENT LIMIT FOR ALL PAVEMENT SHALL BE

TRENCH WIDTH + 2'-0"

GENERAL PAVEMENT NOTE:

WHERE EDGES OF REPLACED

SECTIONS EXTENDS WITHIN 2'-0"

OF ROADWAY EDGE, PAVEMENT

IS TO BE REPLACED TO ROADWAY

EDGE AT NO ADDITIONAL COST.

* 4" MIN FOR CONCRETE

SIDEWALK REPLACEMENT, 6" FOR

DRIVEWAYS  OR DRIVE APRON

REPLACEMENT.

4" MIN. CONCRETE

PER NCDOT ITEM 848

1" ASPHALT CONCRETE SURFACE

COURSE, TYPE SF 9.5A

2" ASPHALT BINDER GRADE PG 64-22

20

ASPHALT OR CONCRETE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 20

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

DRIVEWAY AND WALKWAY



EXISTING PAVEMENT

UNDISTURBED EARTH

12" 12"TRENCH WIDTH

AS DEFINED

GENERAL PAVEMENT NOTE:

WHERE EDGES OF REPLACED

SECTIONS EXTENDS WITHIN 2'-0"

OF ROADWAY EDGE, 4" ASPHALT

BINDER GRADE PG 64-22 AND AND

1-1/2" ASPHALT CONCRETE

SURFACE COURSE IS TO BE

REPLACED TO ROADWAY EDGE

AT NO ADDITIONAL COST.

NOTES:

1. THE ENTIRE STREET PAVEMENT SHALL BE MILLED DOWN 1-1/2" PER NCDOT ITEM 607 FOR

THE 1-1/2" ASPHALT CONCRETE SURFACE COURSE, TYPE SF 9.5A OVERLAY PAVEMENT TO

MAINTAIN EXISTING ROADWAY ELEVATIONS. THE 1-1/2" LAYER OF ASPHALT CONCRETE

SURFACE COURSE SHALL BE APPLIED AS ONE UNIFORM SEAMLESS LAYER ACROSS THE

PAVEMENT WIDTH.

2. SEAL BETWEEN ASPHALT CONCRETE SURFACE COURSE OVERLAY AND EXISTING

SURFACES PER NCDOT ITEM 605.

4" ASPHALT CONCRETE

BASE, USE TWO 2"

ASPHALT BINDER GRADE

PG 64-22 LAYERS

FULL WIDTH PAVEMENT OVERLAY 1-1/2"

ASPHALT CONCRETE SURFACE

COURSE TYPE SF 9.5A

COMPACTED ABC

21

ASPHALT CONCRETE PAVEMENT

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 21

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

REPLACEMENT W/FULL WIDTH OVERLAY



EXISTING PAVEMENT

NOTES:

1.  THE ENTIRE STREET PAVEMENT SHALL BE MILLED DOWN 1-1/2" PER NCDOT 607 FOR THE 1-1/2" ASPHALT CONCRETE SURFACE COURSE

OVERLAY TO MAINTAIN EXISTING ROADWAY ELEVATIONS. THE 1-1/2" LAYER OF ASPHALT CONCRETE SURFACE COURSE SHALL BE

APPLIED AS ONE UNIFORM SEAMLESS LAYER ACROSS THE PAVEMENT WIDTH.

2.  SEAL BETWEEN ASPHALT CONCRETE SURFACE COURSE OVERLAY AND EXISTING SURFACES PER NCDOT ITEM 605.

FULL WIDTH PAVEMENT OVERLAY

1-1/2" ASPHALT CONCRETE

SURFACE COURSE TYPE SF 9.5A

22

ASPHALT CONCRETE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 22

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

FULL WIDTH OVERLAY



DETAIL DWG. NO.

ITEM NO.

DWG. NO. 23

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

23

STANDARD ASPHALT

GREENWAY TRAIL



WIDTH

.25"/FT.2
5"/F

T

6" COMPACTED ABC

25

GRAVEL DRIVE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 25

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

PAYMENT LIMIT FOR ALL PAVEMENT

SHALL BE TRENCH WIDTH + 2'-0"







THIS DRAWING IS FOR ROAD GRADES

LESS THAN 1" PER FOOT (i.e. LEVEL ±).

SEE DRAWING 34 FOR ROAD GRADES

GREATER THAN 1" PER FOOT.

5' BEYOND CASTING (TYP)1/8"/FT SLOPE (TYP)

5'-0"

1/8"/FT SLOPE (TYP)

5'-0"

CONSTRUCT TOP OF CASTING

1/4" BELOW TOP OF ASPHALT

BRICK AND MORTAR WORK TO SLOPE

TOP OF CASTING PARALLEL WITH ROAD

SURFACE ON PAVEMENT GRADES

GREATER THAN 1"/FT.

CONTRACTOR TO SLOPE PAVEMENT

AWAY FROM THE MANHOLE CASTING IN

ORDER TO AVOID ANY PONDING AROUND

THE MANHOLE. THIS WORK IS TO BE

DONE DURING PAVEMENT

CONSTRUCTION AS THE FINAL TOPCOAT

OF ASPHALT IS CONSTRUCTED AND

PLACED.

33

MH CASTING SET IN NEW ASPHALT PAVEMENT

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 33

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

ROAD GRADES LESS THAN 1" PER FOOT



SEWER

SANITARY

THIS DRAWING IS FOR ROAD

GRADES GREATER THAN 1" PER

FOOT. SEE DRAWING 33 FOR

ROAD GRADES LESS THAN 1" PER

FOOT (i.e. LEVEL ±)

5' BEYOND CASTING (TYP)1/8"/FT SLOPE (TYP)

5'-0"

1
/8

"
/F

T
 S

L
O

P
E

 (
T

Y
P

)

5'-0"

BRICK AND MORTAR WORK TO SLOPE

TOP OF CASTING PARALLEL WITH

ROAD SURFACE ON PAVEMENT GRADES

GREATER THAN 1"/FT.

CONSTRUCT TOP OF CASTING

1/4" BELOW TOP OF ASPHALT

CONTRACTOR TO SLOPE PAVEMENT

AWAY FROM THE MANHOLE CASTING

IN ORDER TO AVOID ANY PONDING

AROUND THE MANHOLE. THIS WORK

IS TO BE DONE DURING PAVEMENT

CONSTRUCTION AS THE FINAL

TOPCOAT OF ASPHALT IS

CONSTRUCTED AND PLACED.

34

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 34

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE

MH CASTING SET IN NEW ASPHALT PAVEMENT

ROAD GRADES GREATER THAN 1" PER FOOT



35

VENTED MANHOLE

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 35

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



35A

VENTED MANHOLE (OFFSET)

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 35A

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



36A

SMALL CREEK CROSSING

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 36A

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



36B

MEDIUM CREEK CROSSING

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 36B

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



36C

LARGE CREEK CROSSING

DETAIL DWG. NO.

ITEM NO.

DWG. NO. 36C

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE



37A

N/A

AERIAL SEWER CROSSING (1 OF 2)

DETAIL DWG. NO.

ITEM NO.

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE
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37B

N/A

AERIAL SEWER CROSSING (2 OF 2)

DETAIL DWG. NO.

ITEM NO.

CITY OF HENDERSONVILLE

ENGINEERING DEPARTMENT

REVISION DATE BY

NO SCALE
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