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GREENWAY PROFILE (B)

1

NOTES
1. GREENWAYS SHALL BE CONSTRUCTED WITH EITHER ASPHALT OR

CONCRETE PAVEMENT.
1.1. WHEN USING ASPHALT, A 2-INCH MINIMUM ASPHALT COURSE,

TYPE S9.5B, WITH A 6-INCH AGGREGATE BASE COURSE SHALL BE
PROVIDED.

1.2. WHEN CONCRETE IS USED, A 4-INCH MINIMUM PORTLAND
CEMENT CONCRETE (PCC) WITH A 6-INCH AGGREGATE BASE
COURSE SHALL BE PROVIDED.

2. REGARDLESS OF MATERIAL, GEOTEXTILE STABILIZATION FABRIC SHALL
BE PLACED UNDER THE COMPACTED AGGREGATE BASE COURSE (ABC)
THE ENTIRE LENGTH AND WIDTH OF THE GREENWAY.

2
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UTILITY
DETAILS

CD6

A.B.B. 2-8-05

NEW CONC. TO BE
3000 PSIEXISTING

CONC.

SAW CUT AND REMOVE
EXISTING PAVEMENT

TYP
1'-0"

2" BELOW EXISTING BORE 1 1/8" DIA., 1'-0"
ON CENTER ALONG CUT &

DOWEL W/ #4 BAR

BACKFILL, TAMPED IN
6" LIFTS

6" COMPACTED NO.
67 STONE

EXPANSION JOINT MATERIAL,
MASTIC SEALANT, AND DOWEL
ADHESIVE AS REQUIRED BY
NCDOT STANDARD SPECS.

UNDISTURBED SOIL

SEE W-3

PIPE

1'-0"
TYP

1'-0"
TYP.

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

STANDARD CONCRETE
PAVEMENT PATCH DETAIL

DWG. NO. REVISIONS DATE REVISIONS DATE
3-31-00RRHW-1

NOTES:
1. SEE CITY OF RALEIGH STANDARDS FOR TRENCHES AND PIPE BEDDING W-3 FOR ADDITIONAL DETAILS
2. PAVEMENT CUTS WITHIN NCDOT ROW SHALL CONFORM TO THE APPROVED ON SITE ENCROACHMENT

PERMIT.
3. THE PAVEMENT CUT SHALL BE DEFINED BY A STRAIGHT EDGE AND CUT WITH AN APPROVED SAW CUT

MACHINE.
4. THE TRENCH SUBGRADE MATERIAL SHALL BE BACKFILLED WITH SUITABLE MATERIAL AND

COMPACTED TO A DENSITY OF AT LEAST 95% OF THAT OBTAINED BY COMPACTING A SAMPLE OF
THE MATERIAL IN ACCORDANCE WITH AASHTO T-99 AS MODIFIED BY NCDOT. 5. THE FINAL 6" OF FILL
SHALL CONSIST OF ABC MATERAIL COMPACTED TO A DENSITY EQUAL TO 100% OF THAT OBTAINED
BY COMPACTING A SAMPLE OF THE MATERIAL IN ACCORDANCE WITH AASHTO T-80 AS MODIFIED BY
NCDOT .

A.B.B. 10-29-10
MAB 10-31-13

A.B.B. 4-16-04

EXISTING PAVEMENT

NEW ASPHALT SURFACE COARSE
3" MINIMUM

EXISTING PAVEMENT

NEW ABC 12" MIN. DEPTH

1'-0"
EXISTING

SUBGRADE

UNDISTURBED
SOILCOMPACTED

FILL IN 6" LIFTS

PIPE

REFER TO W-3

NOTES:

1. THE PAVEMENT CUT SHALL BE DEFINED BY A STRAIGHT EDGE AND CUT WITH AN
APPROPRIATE SAW CUT MACHINE.

2. THE TRENCH SUBGRADE MATERIAL SHALL BE BACKFILLED  WITH SUITABLE MATERIAL AND
COMPACTED TO A DENSITY OF AT LEAST 95% OF THAT OBTAINED BY COMPACTING A
SAMPLE OF THE MATERIAL IN ACCORDANCE WITH AASHTO T-99 AS MODIFIED BY NCDOT.

3. THE FINAL 1' OF FILL SHALL CONSIST OF ABC MATERIAL COMPACTED TO A DENSITY EQUAL
TO 100% OF THAT OBTAINED BY COMPACTING A SAMPLE OF THE MATERIAL IN
ACCORDANCE WITH AASHTO T-80 AS MODIFIED BY NCDOT.

4. THE ENTIRE THICKNESS/ VERTICAL EDGE OF CUT SHALL BE TACKED.
5. THE SAME DEPTH OF PAVEMENT MATERIAL WHICH EXISTS SHALL BE REINSTALLED, BUT IN

NO CASE SHALL THE ASPHALT BE LESS THAN 3" THICK.
6. THE ASPHALT PAVEMENT MATERIAL SHALL BE INSTALLED AND COMPACTED THOROUGHLY

WITH A SMOOTH DRUM ROLLER TO ACHIEVE A SMOOTH LEVEL PATCH.
7. REFER TO CITY OF RALEIGH STANDARDS FOR TRENCHES AND PIPE BEDDING, W-3. FOR

ADDITIONAL DETAILS.
8.  NO HAND PATCHING ALLOWED.
9.  PAVEMENT CUTS WITHIN NCDOT ROW SHALL CONFORM TO THE APPROVED ON SITE

ENCROACHMENT PERMIT.

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

STANDARD ASPHALT
PAVEMENT PATCH DETAIL

DATE

11-1-99

REVISIONS

D.W.C.

DATE
3-31-00

DWG. NO. REVISIONS
RRHW-2 J.P.S. 10-29-10

EXISTING ABC

NOTES:
1. TRENCHES REQUIRING SHORING AND BRACING, DIMENSIONS SHALL BE  TAKEN FROM THE

INSIDE FACE OF THE SHORING AND BRACING.
2. NO ROCKS OR BOULDERS 4" OR LARGER TO BE USED IN BACKFILL.
3. ALL BACKFILL MATERIAL SHALL BE  SUITABLE NATIVE MATERIAL.
4. BACKFILL SHALL BE TAMPED IN 6" LIFTS.
5. ACHIEVE 95% COMPACTION IN BACKFILL.

6" OF #67 STONE WHEN
ROCK OR WATER IS

ENCOUNTERED

MINIMUM SIDE
CLEARANCE

3'-0" MIN UNDISTURBED
SOIL

BACKFILL

FINISHED GRADE

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

TRENCH BOTTOM DIMENSIONS & BACKFILLING
      REQUIREMENTS FOR DUCTILE IRON

DWG. NO

W-3
REVISIONS DATE REVISIONS DATE

D.W.C.  9-3-99
RRH

ABB
3-31-00

2-15-05
J.P.S. 10-29-10

O.D. OF PIPE6" 6"

CL

ABB 4-6-04
DHL 2/14/08

RESTRAINING
GLANDS

RESTRAINING GLANDS

PAP 2/17/09

UNDISTURBED EARTH.

7 CU. FT. CRUSHED
STONE MIN.

1'-3"x 1'-3"x 4" THICK

MAIN
6" MIN. BRANCH PIPE

1'- 0"

6" GATE VALVE
CONC. THRUST
BLOCK

VALVE BOX

2
'-6

' M
IN

.

SIDEWALK CURB AND GUTTER
PAVEMENT

TRAFFIC FLANGE BETWEEN 2" - 6"
ABOVE GRADE

FIRE HYDRANT, PUMPER NOZZLE TO BE POINTED
TOWARDS FIRE TRUCK ACCESS.

PROPERTY
LINE

COMPACTED BACKFILL
(TAMPED IN 6" LIFTS)

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

STANDARD FIRE HYDRANT
INSTALLATION DETAIL

DWG. NO REVISIONS DATE REVISIONS DATE

W-4

MINIMUM 36" HORIZONTAL CLEARANCE
FROM ANY OBJECT.

NOTES:
1. FIRE HYDRANT SHALL BE AS MANUFACTURED: MUELLER, AMERICAN DARLING, KENNEDY, M&H,

WATEROUS, CLOW, EAST JORDAN IRON WORKS, OR US PIPE.
2. BRANCH PIPE SHALL BE DUCTILE IRON AWWA C150-96
3. 6" GATE VALVE SHALL BE AWWA C500-86 OPEN LEFT
4. STEEL RODS AND BOLTS SHALL BE 34" HOT DIPPED GALVANIZED
5. FIRE HYDRANTS WILL BE INSTALLED IN TRUE VERTICAL POSITION

RODS SHALL NOT BE COUPLED MORE THAN ONCE.  IF THE LENGTH FROM THE VALVE TO THE
HYDRANT EXCEEDS 20' THEN A MECHANICAL RESTRAINING GLAND WITH A REBAR CAGE SHALL BE
INSTALLED NO MORE THAN 10' FROM HYDRANT AND POURED IN CONCRETE.
FIRE HYDRANTS TO BE LOCATED IN ROW OR 2 FOOT EASEMENT ADJACENT TO ROW

ANYTIME SITE WORK, CONSTRUCTION,
ROAD WORK, OR ANY OTHER WORK
CHANGES THE GRADE OF THE FIRE
HYDRANT, THE PERSON RESPONSIBLE
FOR THE WORK IS RESPONSIBLE FOR
ADJUSTING THE FIRE HYDRANT TO STAY
WITHIN COMPLIANCE.

1"
81

169"
1

21" 1

2.500"

CL

2 1/2" NATIONAL STANDARD
OUTLET THREADS

A.B.B 4-13-04
DHL 2-18-08

1 9/16" OPERATION NUT

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

HYDRANT OPERATING NUT AND 2
1/2" OUTLET THREADS

DWG. NO. REVISIONS
RRH

  DATE
3-31-00 REVISIONS DATE

W-6 J.P.S 11-1-10

3" MIN.
CLEARANCE

"X" BAR

THRUST COLLAR

3" MIN.
CLEARANCE

"Y" BAR

UNDISTURBED SOIL

"C"

"B"

O
.D

.
PI

PE
"A

"
"A

"

"D"

NOTES:
1.  SEE STANDARD DETAIL W-9 FOR THRUST BLOCK LOCATIONS.
2.  CONCRETE SHALL BE 3000 PSI AND TRANSIT MIXED.
3.  REINFORCING BARS SHALL BE DEFORMED AND TIED TOGETHER.
4.  TRENCH BOTTOM WIDTH IN VICINITY OF THRUST BLOCK INSTALLATION

SHALL BE THE MINIMUM WIDTH AS SHOWN ON STANDARD DETAIL W-3.

THRUST COLLAR, AND THRUST SCHEDULE

REINFORCING REQUIREMENTS

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

THRUST BLOCKING DESIGN DATA
FOR WATER MAINS

DWG. NO.
W-7

REVISIONS
RRH                   1-21-00
D.H.L.                  6-18-08

DATE REVISIONS DATE
J.P.S.          11-1-10

5.  BACKFILL TAMPED IN 6" LIFTS PER
STANDARD DETAIL W-3.

6.  THRUST COLLAR MUST BE FACTORY
WELDED ON BOTH SIDES ALONG BOTH
EDGES OF COLLAR AROUND
CIRCUMFERENCE.

6" - 16"
20" - 24"
30" - 36"

48" & greater

1'-4"
1'-4"
1'-4"
1'-8" 1'-9"

1'-7"
1'-7"
1'-7" 2"

3"
4"
6" 7/8"

5/8"
1/2"
3/8"
"D""A" "B" "C"I.D. PIPE

48" & greater

6" - 36"

I.D. PIPE REBAR SIZE

#5
#6 3'-0"+ O.D. PIPE

2'-2"+ O.D. PIPE

"X" BAR LENGTH "X" BAR WEIGHT

1.043 LBS/FT

1.502 LBS/FT 1'-3"
1'-1" 1.1 LBS. EACH

1.9 LBS. EACH X-24, Y-12
X-24, Y-12

NO. REQUIRED"Y" BAR WEIGHT"Y" BAR LENGTH

5' 3'-6"

ABB 4-6-04

NOTES:
1. FIRE HYDRANT SHALL BE AS MANUFACTURED: MUELLER, AMERICAN DARLING, KENNEDY, M&H,

WATEROUS, CLOW, EAST JORDAN IRON WORKS, OR US PIPE.
2. BRANCH PIPE SHALL BE DUCTILE IRON AWWA C150-96
3. 6" GATE VALVE SHALL BE AWWA C500-86 OPEN LEFT
4. STEEL RODS AND BOLTS SHALL BE 34" HOT DIPPED GALVANIZED
5. FIRE HYDRANTS WILL BE INSTALLED IN TRUE VERTICAL POSITION

RODS SHALL NOT BE COUPLED MORE THAN ONCE.  IF THE LENGTH FROM THE VALVE TO THE
HYDRANT EXCEEDS 20' THEN A MECHANICAL RESTRAINING GLAND WITH A REBAR CAGE SHALL BE
INSTALLED NO MORE THAN 10' FROM HYDRANT AND POURED IN CONCRETE.
FIRE HYDRANTS TO BE LOCATED IN ROW OR 2 FOOT EASEMENT ADJACENT TO ROW

ANYTIME SITE WORK, CONSTRUCTION,
ROAD WORK, OR ANY OTHER WORK
CHANGES THE GRADE OF THE FIRE
HYDRANT, THE PERSON RESPONSIBLE
FOR THE WORK IS RESPONSIBLE FOR
ADJUSTING THE FIRE HYDRANT TO STAY
WITHIN COMPLIANCE.

7 CU. FT. CRUSHED
STONE MIN.

3/4" HOT DIPPED
GALVANIZED BRIDLE ROD
MAY BE COUPLED ONCE.

UNDISTURBED EARTH.

3000 P.S.I. CONCRETE
THRUST BLOCKING

CONC. SETTING SLAB
1'-3"x 1'-3"x 4" THICK

6" MIN. BRANCH PIPE

COMPACTED BACKFILL
(TAMPED IN 6" LIFTS)

CONC. THRUST
BLOCK

6" GATE VALVEVALVE BOX

CURB AND GUTTER
PAVEMENT

2
'-6

' M
IN

.

SIDEWALK

TRAFFIC FLANGE BETWEEN
2" - 6" ABOVE GRADE

FIRE HYDRANT, PUMPER NOZZLE
TO BE POINTED TOWARDS FIRE

TRUCK ACCESS.

MINIMUM 36" HORIZONTAL
CLEARANCE FROM ANY OBJECT.

PROPERTY
LINE

1'- 0"

MAIN

18" MIN.

32" MIN.

2"-6"

RALEIGH, GARNER, KNIGHTDALE, ROLESVILLE,
 WAKE FOREST, WENDELL & ZEBULON

GROUND LINE

STANDARD FIRE HYDRANT WITH 5"
STORZ PUMPER NOZZL

REVISIONS DATE REVISIONS DATE
MAB

NOTES:
1.  ALL PUBLIC FIRE HYDRANTS IN THE CITY OF RALEIGH AND THE MERGER TOWNS OF GARNER,

ROLESVILLE, WAKE FOREST, KNIGHTDALE, WENDELL AND ZEBULON SHALL BE PAINTED CHROME YELLOW
WITH HIGH REFLECTIVE ALUMINUM SILVER CAPS, BONNETS AND OPERATING NUTS.

2.  ALL PRIVATE FIRE HYDRANTS SHALL BE RED.

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES
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REACTION BEARING AREAS ARE IN SQUARE
FEET MEASURED IN A VERTICAL PLANE IN THE
TRENCH SIDE AT AN ANGLE OF 90°  TO THE
THRUST VECTOR.

USE 6" - 90  BEND VALUE FOR
HYDRANTS FOR  ADDITIONAL
SAFETY FACTOR.

REACTION BEARING AREAS FOR HORIZONTAL WATER PIPE BENDS
BASED ON TEST PRESSURE OF 200 P.S.I.

ALL AREAS GIVEN IN SQUARE FEET.
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CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

THRUST BLOCKING DESIGN
QUANTITY TABLE

DWG. NO. REVISIONS
D.W.C.W-10

DATE
6-23-99

REVISIONS DATE

90°

45°

22 1/2°
11 1/4°

90°

45°
22 1/2°

11 1/4°

90°

45°
22 1/2°

11 1/4°

90°

45°
22 1/2°

11 1/4°

WATER MAIN

12" HOLE
FILLED WITH
CONCRETE

TOP OF GRADE

PLASTIC
MARKER

POTABLE WATER
CENTERLINE OF
MAIN & MARKER

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

STANDARD MAIN & VALVE MARKERS FOR
POTABLE & REUSE WATER  IN EASEMENTS

DWG. NO.
W-13

REVISIONS DATE
D.W.C.

NOTES:

1. CONCRETE SHALL BE 3000 PSI
2. CONCRETE SHALL NOT CONTACT BOLTS OR ENDS OF

MECHANICAL JOINT FITTINGS.
3. TRENCHES SHALL CONFORM TO STANDARD DETAIL

W-3.
4. SEE STANDARD THRUST BLOCK  TABLES, W-10 THRU

W-11, FOR AREA OF CONCRETE REQUIRED.
5. ALL BENDS AND INTERSECTIONS  SHALL HAVE

CONCRETE THRUST  BLOCKING.
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1
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TEE INTERSECTION

D
W

G
. N

O
.

W
-9

THRUST BLOCKING

THRUST BLOCK
AREA

90°  BEND

45° BEND

NOTES:
1. CONCRETE SHALL NOT CONTACT
BOLTS OR ENDS OF MECHANICAL JOINT
FITTINGS.
2. SEE STANDARD REACTION BLOCK
TABLES, W-10 AND W-11 FOR AREA OF
CONCRETE REQUIRED.

SIDE VIEW

TAPPING SLEEVE

M.J. FITTING

VALVE

FLANGE

EXISTING

 MAIN

3000 PSI SOLID CONCRETE SHALL BE
USED AS FOOTING FOR DUCTILE IRON
PIPE.

GATE / TAPPING VALVE

TOP VIEW

DWG. NO.
W-14

REVISIONS
Y.C.A.

DATE
12-31-91

REVISIONS

D.W.C.
 RRH

DATE

9-7-99
3-31-00

4" - 24" STANDARD TAPPING SLEEVE AND
VALVE ASSEMBLY

J.P.S. 11-1-10

CITY OF RALEIGH
 DEPARTMENT OF PUBLIC UTILITIES

30"
36"

24"

8"
12"
16"

6"
4"

8
8

4

6
6

4
2
2

A.B.B.
6-16-08D.H.L.

4-19-04

3/4" ALL-THREAD STEEL
ROD (CUT TO LENGTH)

GATE VALVE

ROD REQUIREMENTS
NO. OF RODS     BRANCH SIZE

SEE W-10 AND W-11
FOR REACTION
BLOCKING  CONCRETE
AREA.

TEE

NOTES:
1.  STEEL RODS AND BOLTS SHALL BE 3/4" HOT DIPPED GALVANIZED.
2.  SEE STANDARD THRUST BLOCK. TABLES W-10 AND W-11 FOR CONCRETE.
3.  CONCRETE SHALL NOT CONTACT BOLTS OR ENDS OF MECHANICAL FITTINGS.
4.  THIS RODDING REQUIREMENT DOES NOT APPLY TO FIRE HYDRANTS.

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

VALVE RESTRAINT AT TEES AND CROSSES
FOR LINES (4"-24")

DWG. NO.
W-15

REVISIONS
RRH

DATE
3-31-00

REVISIONS DATE

1'-0" M.J. NIPPLE WITH
GLANDS (MIN.)

VALVE MAY BE BOLTED
DIRECTLY TO TEE.

11-1-10J.P.S.

7 5/8"-8 1/2"

10 1/4"-11"

6 7/8"-8"

5"

5 1/2"-5 5/8"

VALVE BOX 
COVER

2'

2'

91
2"

83
4"

75
8"

6 3
4"

A.B.B. 4-15-04

11"

NOTES:
1) VALVE BOX NOT TO CONTACT WATER
MAIN
2) ALL TRAFFIC CASTINGS MUST BE CLASS
35 OR GREATER.
3) FOR ANY VALVES OVER 10' DEEP, A
VALVE STEM EXTENSION MUST BE USED TO
BRING TO A DEPTH OF NO MORE THAN 5',
EXTENSION MUST BE A MINIMUM OF 1" SOLID
STOCK.
4) TOTAL VALVE BOX WEIGHT: MINIMUM OF
85 LBS.

SEE STANDARD W-18
FOR COVER DETAILS.

FINAL
COURSE

CONCRETE
PAD

8-16-07

CITY OF RALEIGH
 DEPARTMENT OF PUBLIC UTILITIES

VALVE BOX INSTALLATION
AND EXTENSION DETAIL

DATEREVISIONS

DHL

DATE
9-7-99

3-31-00

REVISIONS
D.W.C.
 RRH

DWG. NO.
W-17

STANDARD VALVE BOX
BOTTOM SECTION

STAB-IN C.I. OR D.I.
PIPE GASKET TAMPED

BACKFILL

WATER

  MAIN

VALVE

VALVE
BOX

USE 5" SOIL PIPE
FOR EXTENSIONS

PAVEMENT

DOMESTIC
CASTING

NOTE: 2'x 2'x 6" CONCRETE PAD REQUIRED ON ALL
VALVES. NO PRECAST CONCRETE DOUGHNUT
ALLOWED.

APPROVED METHOD FOR EXTENSION OF VALVE BOX

STANDARD VALVE
BOX TOP SECTION TO
BE SLIDE SECTION

6"

TAMPED
BACKFILL

6"

24"
16"

8"
12"

4,328

69,252

7,694
17,312
30,779

2

8
8

4
4

A
B
B

4
-6

-0
4

MECHANICAL
JOINT
RETAINER
GLAND

D
.H

.L.
6
-1

8
-0

8

3/4" THREADED
STEEL RODS

5' MIN.

STRAP
DOWN

TOP OF GROUND

SIZE OF BLOCKING
WILL VARY WITH
PIPE SIZE

NO. OF RODS REQUIRED

CONCRETE THRUST BLOCK AT
ALL 45°  BENDS SEE W-10 AND
W-11.

ADD MECHANICAL JOINT
RETAINER GLANDS
THROUGHOUT ASSEMBLY.

SIZE OF 45  BEND

ROD REQUIREMENTS

STATIC THRUST IN POUNDS

  GENERAL NOTES:
1.  STEEL RODS AND BOLTS SHALL BE 3/4" HOT DIPPED GALVANIZED.
2.  CONCRETE SHALL NOT CONTACT BOLTS OR ENDS OF MECHANICAL JOINT BENDS.
3.  RESTRAINED MECHANICAL GLANDS TO BE USED AT ALL FITTINGS.
4.  MUST USE DUCTILE IRON EYE BOLTS WHERE NECESSARY.
5.  3' MINIMUM COVER MUST BE MAINTAINED ON ALL WATER MAINS
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CD8

PROPOSED PIPELINE OVER EXISTING PIPE

12"
MIN

PROPOSED
PIPELINE

C

6" MIN
18" MAX

PIPE
EXIST

PIPELINE
PROPOSED

PROPOSED PIPELINE UNDER EXISTING PIPE

6" 6"PIPE
O.D.

EXIST
PIPE

18" MAX
6" MIN

L

LC CL

LC

CITY O
F RALEIGH

DEPARTM
EN

T O
F PU

BLIC U
TILITIES

DATE
REVISIO

N
S

DATE
REVISIO

N
S

DW
G. N

O
.

W
-41

2-20-08
DHL

NOTE: NO ENCASEMENT REQUIRED FOR SPACE GREATER THAN 18"
FOR WATER LINES

FLOWABLE FILL FULL
TRENCH WIDTH

1" THICK COMPRESSIBLE
JOINT FILLER MATERIAL

CO
N

CRETE CRADLE PRO
TECTIO

N
 FO

R W
ATER LIN

E CRO
SSIN

GS

SECTION VIEW

PLAN VIEW

3
16" 11

8"

1 9
16"

13
16"

21
8"

27
8"

1
4"

BOTTOM VIEW

NOTE 1 - "WATER" LETTERING MUST BE 1" RAISED (RECESSED FLUSH)
NOTE 2 - VALVE COVER SHALL BE DOMESTICALLY CAST.
NOTE 3 - COVER MUST HAVE A MINIMUM WEIGHT OF 25 POUNDS.
NOTE 4 - COVER MUST BE CLASS 35 OR GREATER.
NOTE 5 - COVER MUST MEET OR EXCEED AASHTO H-20 LOAD REQUIREMENTS.

USA

CAST DATE

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

5 1/4" VALVE BOX DROP LID
WITH 4" SKIRT

DWG. NO.
W-18

 REVISIONS              DATE

25 15/16"

33 1/4"

22"

25 1/16"
23 11/16"

DAM E N UI SA

A.B.B. 4-8-04

23 1/2" 21"

1"

2 3/4"

NOTES:

1) ALL MANHOLE FRAMES SHALL BE
   BE DOMESTICALLY CAST
2) FRAME SHALL BE A MINIMUM
   WEIGHT OF 182 LBS.
3) COVER SHALL WEIGH A
   MIN. OF 120 LBS.
4) MANHOLES WITHIN PAVED
   SURFACES SHALL BE
   CONSTRUCTED IN ACCORDANCE
   WITH S-29.

D.H.L. 6-18-08

MANHOLE FRAME AND COVER
COVER 120 LBS. MINIMUM

LAGSHIELDS MAY ONLY BE
USED IN ROADWAY

APPLICATIONS. 5/8"X3" LAGSHIELD IN HOLE DRILLED INTO
CONE OR RING WITH ANCHOR SUNK TO
DEPTH RECOMMENDED BY MANUFACTURER,
AND 3/8"X3" HOT DIPPED GALVANIZED LAG
BOLT AND WASHER.

DWG. NO.
W-20

REVISIONS DATE REVISIONS DATE

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

STANDARD MANHOLE COVER

1" HOLE

DW
G. N

O
.

W
-21

MJ
FITTING

A
.B

.B
.

4
-1

2
-0

4

MIN. 5'
MAX. 10'

MECHANICAL
RESTRAINING
GLAND NOTES:

1) NO ROD COUPLINGS ALLOWED

6"-8"

PAD BENEATH FRAME,
 4" THICK

MIN. 5'
MAX. 10'

D
H
L

8
-1

6
-0

7

BLIND FLANGE WITH

2" THREADED PLUG

GROUND LINE OR
PAVEMENT

3000 P.S.I.CONCRETE

RODDING

LP O
R

PH
A
S
E LIN

E

DETAIL W-20 TO BE
USED SEE STANDARD

MANHOLE COVER

X FLANGE PIPE:
PLAIN END

#67
STONE

3000 PSI CONCRETE
WITH 4" THICKNESS

VALVE BLOW
OFF

GALVANIZED STEEL RODS AND
BOLTS SHALL

BE 3/4" HOT DIPPED

BLOCK INFORMATION SEE
DETAILS W-7, W-8
& W-9 FOR THRUST

MAIN SIZE
16" & GREATER

6" - 12"

END PIPE SIZE
6" MIN.

APPROVED BY  PUBLIC
UTILITIES DEPT.

C
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4" WEEPHOLE

RELEASE VALVE
STAN

DARD W
ATER AIR

8

5'-0" MIN.

12
7
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5 6
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4

2

11

3
1

1
2
3
4
5
6
7
8
9
10
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16"
MINIMUM
CLEARANCE

ABB
J.P.S.

EXISTING OR PROPOSED GRADE

WATER

MAIN

D
W

G
. N

O
.

W
-1

9

R
EV

IS
IO

N
S

DATE
10-4-04

11-1-10

R
EV

IS
IO

N
S

R
R
H

D
A
TE

1
2

-3
1

-9
1

6
-7

-0
0

PRECAST MANHOLE, SEE STANDARD DETAIL S-20
TRASH HOOD

2" AIR RELEASE VALVE
2" CURB STOP BALL VALVE
ADAPTER

2" MECHANICAL JOINT BRASS PIPE AND FITTINGS

2" TYPE "K", SOFT COPPER WITH FLARED ELBOW
CORPORATION COCK

6" DIAMETER DRAIN
GROUT, 1/8" TO 1'-0" MIN. SLOPE TO DRAIN
PIPE CAP

2"-GATE VALVE

SEE STANDARD DETAIL W-3 TO INSURE PROPER BACKFILL.

BILL OF MATERIALS NOTE:
1. AIR VALVE TO BE P-20 WITH
VACUUM CHECK BY CRISPIN OR VAL
MATIC VM 45.
2. THE AIR RELEASE MANHOLE SHALL BE
INSTALLED IN THE SHOULDER OR AS DIRECTED BY
THE ENGINEER.
3. FOR MAINS LOCATED OUTSIDE OF
STREET RIGHT-OF-WAYS THE
MAXIMUM DISTANCE BETWEEN THE
MANHOLE AND THE VALVE BOX SHOULD
BE THREE (3) FEET.
4. MAIN SHALL BE DEEP ENOUGH TO
ACCOMODATE INSTALLATION AS SHOWN

4' DIAMETER
MANHOLEMINIMUM SLOPE + 1%

12" COMPACTED NO. 67 STONE

3' MIN.

(SEE NOTE 3)
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UTILITY
DETAILS

CD9

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

NEW CONC. TO BE 3000 PSI
EXISTING CONC.

PAVEMENT PATCH DETAIL
STANDARD CONCRETE 

S-2

UNDISTURBED SOIL

EXISTING PAVEMENT
SAW CUT AND REMOVE

2"

1'-0" 1'-0"
TYP.

D.W.C. 6-23-99

PIPE

BACKFILL, TAMPED
IN 6" LIFTS

TYP.
6" COMPACTED
NO. 67 STONE

SEE S-4 & S-5

RRH 3-30-00
A.B.B. 4-19-04

SEALANT, AND DOWEL 

BY NCDOT STANDARD SPECS.
ADHESIVE AS REQUIRED

MATERIAL, MASTIC
EXPANSION JOINT

SPECS.

& DOWEL W/ #4 BAR
ON CENTER ALONG CUT
BORE 1 1/8" DIA., 1'-0"

1'-0"
TYP.

J.P.S 10-8-10

NOTES:
1. See City of Raleigh standards for trenches and pipe bedding (
S-4 & S-5) for additional details.
2. Pavement cuts over 5'-0" in width shall be reinforced to
N.C.D.O.T. standards.
3. Pavement cuts shall be made with an appropriate saw cut
machine.
4. Pavement cuts within NCDOT ROW shall conform to the approved
on site encroachment permit.

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

S-1

PIPE SPRINGLINE

6" MIN. /12" MAX.
WHEN NO TRENCH BOX

REQUIRED (TYPICAL)

STANDARD BEDDING DETAILS FOR
CCFRPM PIPES

6" MIN.

6" MIN.

UNDISTURBED
SOIL

CLASS I,II, OR III MATERIAL
DENSELY COMPACTED
BACKFILL, TAMPED IN 6"
LIFTS

2.5' MIN.

J.P.S 10-8-10

CLASS I
MATERIAL

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

STANDARD ASPHALT
PAVEMENT PATCH DETAIL

EXISTING ABC

EXISTING PAVEMENT

S-3

EXISTING PAVEMENT

PIPE

IN 6" LIFTS
COMPACTED FILL

REFER TO S-4
& S-5

NEW ABC 12" MIN. DEPTH

1'-0"

3" MINIMUM
NEW ASPHALT SURFACE COURSE

11-1-99D.W.C.

UNDISTURBED SOIL

RRH 3-30-00
A.B.B. 4-19-04
J.P.S. 10-8-10

EXISTING
SUBGRADE

NOTES:
1. IN NCDOT MAINTAINED ROADWAYS ENCROACHMENT PAVEMENT PATCH REQUIREMENTS SHALL
TAKE PRECEDENCE.
2. THE PAVEMENT CUT SHALL BE DEFINED BY A STRAIGHT EDGE AND CUT WITH AN APPROPRIATE
SAWCUT MACHINE.
3. THE TRENCH SUBGRADE MATERIAL SHALL BE BACKFILLED  WITH SUITABLE MATERIAL AND
COMPACTED TO A DENSITY OF AT LEAST 95% OF THAT OBTAINED BY COMPACTING A SAMPLE OF
THE MATERIAL IN ACCORDANCE WITH AASHTO T-99 AS MODIFIED BY NCDOT.
4. THE FINAL 1' OF FILL SHALL CONSIST OF ABC MATERIAL COMPACTED TO A DENSITY EQUAL TO
100% OF THAT OBTAINED BY COMPACTING A SAMPLE OF THE MATERIAL IN ACCORDANCE WITH
AASHTO T-80 AS MODIFIED BY NCDOT.
5. THE ENTIRE THICKNESS AND VERTICAL EDGE OF CUT SHALL BE TACKED.
6. THE SAME DEPTH OF PAVEMENT MATERIAL WHICH EXISTS SHALL BE REINSTALLED, BUT IN NO
CASE SHALL THE ASPHALT BE LESS THAN 3" THICK.
7. THE ASPHALT PAVEMENT MATERIAL SHALL BE INSTALLED AND COMPACTED THOROUGHLY WITH A
SMOOTH DRUM ROLLER TO ACHIEVE A SMOOTH LEVEL PATCH.
8. REFER TO CITY OF RALEIGH STANDARDS FOR TRENCHES AND PIPE BEDDING (S-4 & S-5) FOR
ADDITIONAL DETAILS.
9. NO HAND PATCHING ALLOWED.
10. PAVEMENT CUTS WITHIN NCDOT ROW SHALL CONFORM TO THE APPROVED ON SITE
ENCROACHMENT PERMIT.

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

12"O.D. OF PIPE12"ENCOUNTERED

S-4

CLEARANCE

FINISHED

BACKFILL

INITIAL

6" #67 STONE
WHEN ROCK IS

BACKFILL

FINAL

6"O.D. OF PIPE6" CLEARANCE
MINIMUM SIDE

MAXIMUM SIDE

2'-0"

UNDISTURBED SOIL

GRADE

LC

D.W.C. 9-3-99
RRH 3-30-00

TRENCH BOTTOM DIMENSIONS & BACKFILLING
REQUIREMENTS FOR DUCTILE IRON

NOTES:
1. TRENCHES REQUIRING SHORING AND BRACING, DIMENSIONS SHALL BE TAKEN FROM THE INSIDE FACE
OF THE SHORING AND BRACING.
2. NO ROCKS OR BOULDERS 4" OR LARGER TO BE USED IN INITIAL BACKFILL.
3. ALL BACKFILL MATERIAL SHALL BE SUITABLE NATIVE MATERIAL.
4. BACKFILL SHALL BE TAMPED IN 6" LIFTS IN TRAFFIC AREAS, 12" IN NON-TRAFFIC AREAS.
5. ACHIEVE 80% COMPACTION IN NON-TRAFFIC AREAS, AND 95% COMPACTION IN TRAFFIC AREAS.
6. IF IN EASEMENT 4" TOPSOIL, AND 12" CLEAN SELECT FILL MAY BE REQUIRED.
7. NO BOULDERS 8" IN DIAMETER OR GREATER ALLOWED IN FINAL BACKFILL.

C

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

S-5

SPRING LINE

HAUNCHING

6"

FINISHED

7-2-82
3-1-87TO NOTES 

#67 STONE

PIPE GRADE

4" BEDDING

O.D. OF PIPE 6"

UNDISTURBED SOIL

2'-0"

LC

GRADE

D.W.C. 9-3-99
RRH 3-30-00

TRENCH BOTTOM DIMENSIONS AND BACKFILLING
REQUIREMENTS FOR PVC GRAVITY SEWER MAIN

NOTES:
1. FOR TRENCHES REQUIRING SHORING AND BRACING, DIMENSIONS SHALL BE TAKEN
FROM THE INSIDE FACE OF THE SHORING AND BRACING.
2. NO ROCKS OR BOULDERS 4" OR LARGER TO BE USED IN INITIAL BACKFILL.
3. ALL BACKFILL MATERIAL SHALL BE SUITABLE NATIVE MATERIAL.
4. BACKFILL SHALL BE TAMPED IN 6" LIFTS IN TRAFFIC AREAS, 12" IN
NON-TRAFFIC AREAS.

TYPICAL TRENCH BOTTOM
DIMENSIONS FOR SDR 35 PVC

GRAVITY PIPE

TAMP WELL UNDER
BOTTOM HALF OF

PIPE

MINIMUM
SIDE
CLEARANCE

FINAL
BACKFILL

INITIAL
BACKFILL

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.
AND MANHOLE MARKER

GRAVITY SEWER MAIN TRACER WIRE

S-20A WKD 09-14

STANDARD
INDUSTRIAL CRIMP
(SIMILAR METAL), TYP

EXISTING GRADE

VARIES,
SEE

NOTE
1

LOOP 3 FT (MIN)
OF WIRE INTO
TEST STATION

TEST STATION OR TEST PORT-
STANDARD H2O TRAFFIC LOAD RATED
VALVE BOX WITH LID LABELED "TS" AND
PAINTED GREEN, PLACED ABOVE
DOWNSTREAM SEWER

WRAP TRACER
WIRE AROUND
CIRCUMFERENCE OF
MANHOLE AND SPLICE
TO TRACER WIRE FOR
DOWNSTREAM SEWER
MAIN

SEWER
LATERAL

FLOW

SEWER
MAIN

SEWER
SADDLE
TAP

SEE
NOTE 2

NO. 12 GAUGE
SOLID BARE
COPPER TRACER
WIRE, TYP

2'-6"

4'-6"

PLASTIC GREEN MANHOLE
MARKER-LABELED SEWER
MANHOLE, SEE NOTE 3

NOTES:
1. THE TRACER WIRE SHALL BE CONTINUOUS TO THE GREATEST EXTENT POSSIBLE. FOR GRAVITY MAIN AND OR

LATERAL INSTALLATIONS LESS THAN 8 FT, THE TRACING WIRE SHALL BE ATTACHED TO THE PIPE. TRACER
WIRE SHALL BE LAID FLAT AND SECURELY AFFIXED TO THE PIPE AT 10 FOOT INTERVALS. FOR GRAVITY MAIN
AND OR LATERAL INSTALLATION DEEPER THAN 8 FT, THE TRACING WIRE SHALL BE INSTALLED AT A DEPTH
OF 7-8 FT. THE WIRE SHALL BE PROTECTED FROM DAMAGE DURING THE EXECUTION OF THE WORK. NO
BREAKS OF CUTS IN THE TRACER WIRE SHALL BE PERMITTED.

2. WHERE LATERAL TAPS ARE MADE BY SERVICE SADDLES, THE TRACER WIRE SHALL NOT BE ALLOWED TO TO
BE PLACED BETWEEN THE SADDLE AND MAIN.

3. MANHOLE MARKERS SHALL BE PLACED ADJACENT TO MANHOLES AT THE DISCRETION OF OWNER OR
OWNER'S REPRESENTATIVE.

12" HOLE
FILLED WITH
CONCRETE

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.
SEWER MANHOLE

STANDARD PRECAST SANITARY

RUBBER BOOT

VA
RI

AB
LE

TY
P.

1'
-4

"

S-20

SECTION A-A

4"

9"

6"

4"

4'-6' DIA. AS
REQUIRED

2'
-6

" M
IN

.

Y.C.A. 12-31-92

2'-O"

24" MAX

RRH 3-30-00

A

ABB 2-21-05
D.H.L. 6-16-08

"O" RING SEAL
OR RAM-NECK

SEE C.O.R. STANDARD S-25
FOR MANHOLE FRAME
AND COVER

NEW MANHOLES USE A BUTYL
SEALANT BETWEEN FRAME AND
MANHOLE TOP SECTION WHEN
SECURING FRAME TO MANHOLE TO
PROVIDE A WATER TIGHT SEAL.

ECCENTRIC M.H. CONE
MAY BE USED ON 8" , 10"
AND 12" SEWER MAINS.
MANHOLE CONE AND
BARREL SECTIONS SHALL BE
AS PER ASTM. STANDARDS

LATERAL INVERT SHALL NOT BE
LOWER THAN MAIN SPRING-
LINE.  MANHOLE SHALL BE 2'
ABOVE 100 YEAR FLOOD PLAIN
OR SEALED AND  VENT TO BE 2'
ABOVE 100 YEAR FLOOD PLAIN.
WHEN MANHOLE TOPS ARE IN
EXCESS OF 3' ABOVE GRADE.
OUTSIDE STEPS MUST BE
PROVIDED.  SEE STANDARD S-28
FOR STEP DETAIL.  IN NON
TRAFFIC AREAS, TOP OF FRAME
AND COVER SHALL BE INSTALLED
A MIN. OF 1' ABOVE FINISHED
GROUND SURFACE.

MIN. 9" COMPACTED #67 STONE
BASE TO BE INSTALLED UNDER
NEW MANHOLE.

SEE SEWER DESIGN
SECTION
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CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

* ALL BASES ARE MINIMUM 9" THICK

REINFORCED CONCRETE BASE
EXTENDED BASE OR CAST-IN-PLACE

CL. "A" CONCRETE TOTAL CU. YDS. 1,778

T2

BAR

BILL OF MATERIAL FOR 4' MANHOLE

SIZE

#5 7'-6"

LENGTH NO.

24 165

WT. LBS.

BILL OF MATERIAL FOR 4' MANHOLE

BAR SIZE LENGTH NO. WT. LBS.

T2 #5 5'-6" 18 103

CL. "A" CONCRETE TOTAL CU. YDS. 1,000

CL. "A" CONCRETE TOTAL CU. YDS. 1,361

T1 #5

SIZEBAR

BILL OF MATERIAL FOR 4' MANHOLE

LENGTH

6'-6" 20

NO. WT. LBS.

136

6' PRECAST MANHOLE
REINFORCED CONC. FOOTING FOR 

8'
-0

"

S-21 3-1-87

T2
 B

AR
S 

AT
 8

" C
TS

T1 OR T2 BAR

8'-0"

T2 BARS AT 8" CTS

5' PRECAST MANHOLE
REINFORCED CONC. FOOTING FOR

4" PRECAST MANHOLE
REINFORCED CONC. FOOTING FOR

7'
-0

"
6'

-0
"

T1
 B

AR
S 

AT
 8

" C
TS

7'-0"

T1 BARS AT 8" CTS

6'-0"

T2
 B

AR
S 

AT
 8

" C
TS

T2 BARS AT 8" CTS

RRH 3-30-00

STRAIGHT BAR

2-9-05ABB
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UTILITY
DETAILS

CD10

PROPOSED PIPELINE OVER EXISTING PIPE

12"

2500 PSI CONCRETE
TRANSIT MIXED

MIN

PROPOSED
PIPELINE

C

6" MIN
24" MAX

PIPE
EXIST

NOTE: NO ENCASEMENT REQUIRED FOR
   SPACE GREATER THAN 24" FOR SEWER LINES

PIPELINE
PROPOSED

PROPOSED PIPELINE UNDER EXISTING PIPE

6" 6"PIPE
O.D.

EXIST
PIPE

24" MAX
6" MIN

JOINT FILLER MATERIAL
1" THICK COMPRESSIBLE

L

LC CL

LC

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

S-49 2-20-08DHL

CONCRETE CRADLE PROTECTION FOR SEWER
LINE CROSSINGS

FULL TRENCH WIDTH
CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

#3 OR #4 REBAR

SECTION A - A

12"

MANHOLE STEP DETAIL
STANDARD SLIP RESISTANT

S-28 3-30-00

SLIP RESISTANT CLEATS

PLAN
A

A

5"

4"

RRH

CORROSION RESISTANT MATERIAL
RUBBER, PLASTIC

SIDE
ELEVATION

CITY O
F RALEIGH

DEPARTM
EN

T O
F PU

BLIC U
TILITIES

DATE
REVISIO

N
S

DATE
REVISIO

N
S

DW
G. N

O
.

MIN. GRADE 1%

BARREL OF PIPE BEDDING
(CLASS II, III, OR IV)

1 PIECE OF PIPE

WHEN SEWER CLEAN OUT IS IN
PAVEMENT OR IMPERVIOUS SURFACE,
IT MUST BE INSTALLED INSIDE A VALVE
BOX  (OR MINI-MANHOLE) WITH COVER
LABELED "SEWER".

MACHINE.  FOR PVC INSTALLATIONS, SADDLE AND BEND
MUST BE BEDDED IN #67 STONE.  BEDDING AND HAUNCHING

EXISTING

TYPICAL SAN
ITARY SEW

ER

6-92

LATERAL CO
N

N
ECTIO

N

Y.C.A.

MAIN

OF PIPE BARREL MUST COMPLY WITH REQUIREMENTS OF

DETAILS, SEE STANDARD
DETAIL S-31 & S-32.

FOR SADDLE INSTALLATION

SADDLE OR IN-LINE WYE
8",10" OR 12" TAPPING

1/16" OR 1/8" BEND

ALL TAPS WILL BE MADE USING MECHANICAL TAPPING
BE COMPACTED IN 6" LIFTS WITH MECHANICAL TAMP.
THE FULL LENGTH OF THE SERVICE DITCH SHALL

PAVEMENT
S-30

NOTE: 

PAVEMENT OPTION
MUST BE 2" BELOW GRADE

CURB

(ONE PIECE)
AND 1/8 BEND
COMBINATION WYE

WITH PERMANENT
1.O' EXTENSION

4" D.I. OR

PLUG CAP

CAST IRON OR BRONZE
CLEAN OUT PLUG

GRADE
FINISHED

LI
N

E
PR

O
PE

RT
Y

PVC PIPE

RRH
3-30-00

A.B.B.
4-8-04

4' DIAMETER CONCRETE
COLLAR 6" THICK

*SERVICE LATERAL MATERIAL AS REQUIRED

DETAILS S-4 OR S-5 ACCORDING TO PIPE MATERIAL.

D.H.L.
6-18-08

 45° SEWER
SADDLE

INSTALLATIONS BY UTILITY
CONTRACTORS BEYOND
THE PROPERTY OR
EASEMENT LINE REQUIRE
A "PLUMBING UTILITY"
PERMIT AND ARE
INSPECTED BY THE
PLUMBING INSPECTOR. DO
NOT BACKFILL PRIOR TO
INSPECTION.

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

DEPARTMENT OF PUBLIC UTILITIES
CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES
CITY OF RALEIGH

3-1-87

STANDARD MANHOLE COVER

MANHOLE FRAME AND COVERCOVER 120 LBS. MINIMUM

DEPARTMENT OF PUBLIC UTILITIES
CITY OF RALEIGH

3-1-87S-25

5/8"X3" LAGSHIELD IN HOLE
DRILLED INTO CONE OR
RING WITH ANCHOR SUNK TO
DESIGN DEPTH, AND 3/8"X3"
HOT DIPPED GALVANIZED
LAG BOLT AND WASHER.

3-1-87
RRH 3-30-00

1"

23 1/2" 21"

1"

2 3/4"

7 1/2"

1"

1" VENT HOLE

BUTYL-NEK OR
APPROVED SEALANT

BETWEEN FRAME
AND COVER

NOTES:
1) ALL MANHOLE FRAMES SHALL BE
DOMESTICALLY CAST.
2) FRAME SHALL BE A MINIMUM WEIGHT OF 182
LBS. WITHIN PUBLIC ROW AND 160 LBS.    WITHIN
EASEMENTS.
3) COVER SHALL WEIGH A MIN. OF 120 LBS.
4) ALL MANHOLE FRAMES OUTSIDE OF PAVED
SURFACES SHALL BE BOLTED TO THE CONE
SECTION OR RING WITH A MINIMUM OF 4 BOLTS
PER FRAME.

25 1/16"
23 11/16"

22"

25 15/16"
33 1/4"

CITY O
F RALEIGH

DEPARTM
EN

T O
F PU

BLIC U
TILITIES

DATE
REVISIO

N
S

DATE
REVISIO

N
S

DW
G. N

O
.

DEPARTM
EN

T O
F PU

BLIC U
TILITIES

CITY O
F RALEIGH

DEPARTM
EN

T O
F PU

BLIC U
TILITIES

CITY O
F RALEIGH

3-1-87

FLAT TO
P

M
AN

HO
LE CO

VER

DEPARTM
EN

T O
F PU

BLIC U
TILITIES

CITY O
F RALEIGH

3-1-87
S-25a

3-1-87
RRH

3-30-00

5/8 DIA.

COVER

MACHINED SURFACE

(2) LIFTING

BAR

BARS

RUBBER GASKET
45 DUROMETER

SECTION 'B-B'

(2)- S.S. PENTAGON HEAD
BOLT CAMLOCKING DEVICE

B

B

(1) 1" VENT
HOLE

RING

3- 1" DIA
HOLES @ 120°

1 3/8

26 1/16

4

27 7/16

26 1/8

24

26 1/8

31

34

 N
ote:   solid cover required w

hen w
ater

tight m
anhole specified.

CITY OF RALEIGH

DEPARTMENT OF PUBLIC UTILITIES

INSIDE DROP MANHOLE

DWG. NO.
S-53

REVISIONS DATE REVISIONS DATE
MAB 11-6-13

CITY OF RALEIGH
DEPARTMENT OF PUBLIC UTILITIES

DATE REVISIONS DATEREVISIONSDWG. NO.

WITH FINAL GRADE
ADJUST FLUSH

12-31-91S-29 Y.C.A.

SECTION

MANHOLE
STANDARD 

 A.B.C.

BACKFILL
COMPACTED

PLAN

FRAME AND COVER
STANDARD MANHOLE

TYP.
2'-0" 3000 P.S.I. CONCRETE

ENCASEMENT

RRH 3-30-00
ABB 9-20-04

A

S

M

S

DA E NI SU A

EWE R

AIN T YR

NOD
OT

ECAPSDE

I N
FN

OC

EN
TE

R

REGNAD

PERMI T REQUI RED

MA N U F A C T U R E R

DHL 11-29-07

2"

8" M
in

.

STANDARD MANHOLE FRAME AND
COVER DETAIL WITHIN PAVED

SURFACES

TOTAL
CHIMNEY NOT
TO EXCEED
11"

PRECAST CONCRETE
SPACER (DONUT RINGS)
IN TRAFFIC AREAS
ONLY.  DONUT RINGS
NOT ALLOWED IN
EASEMENTS.

TH
E P

RE
SE

RV
E

AT
M

OO
DY

 FA
RM

CI
D-

24
-0

9
RO

LE
SV

ILL
E R

OA
D

W
AK

E C
OU

NT
Y, 

NC

SHEET NO.:

Am
er

ic
an

 E
ng

in
ee

rin
g 

As
so

ci
at

es
 - 

So
ut

he
as

t, 
P.

A.
40

20
 W

es
tc

ha
se

 B
ou

le
va

rd
, S

ui
te

 4
50

R
al

ei
gh

, N
C

 2
76

07
91

9-
46

9-
11

01

A
M

ER
IC

A
N

En
gi

ne
er

in
g

 *** 3 Days Before Digging ***
North Carolina 811

811 or 1-800-632-4949
Remote Ticket Entry

http://nc811.org/remoteticketentry.htm

JOB NUMBER:   21-002

DATE: 02/03/2025
DRAWN BY:     RC & SM

CHECKED BY:    JK       

SHEET TITLE:

Z:
\J

ob
s\

21
-0

02
 M

oo
dy

 D
ev

el
op

m
en

t T
ra

ct
 (R

21
00

02
)\

dw
g\

_W
or

ki
ng

 D
w

gs
\C

on
st

ru
ct

io
n 

Se
t\

CD
1 

Pr
oj

ec
t D

et
ai

ls.
dw

g
Ap

ril
 1

, 2
02

5

C-3881

AMERICAN
ENGINEERING
ASSOCIATES
SOUTHEAST

CERT IFICATE   OF   AUTHORIZA
TI

ON

N
O

RT H  C A R O L INA

56528
SEAL

J A KOB  P .  K L E I N

P
R
OFESSIONA

L

E

N G I N E E R

N

O
RTH  CAROLINAPRELIMINARY

- DO NOT USE FOR
CONSTRUCTION

1
02

-0
3-

20
25

CO
N

ST
RU

CT
IO

N
 IN

FR
AS

TR
U

CT
U

RE
 D

RA
W

IN
G

 S
U

BM
IT

TA
L 

#1
2

04
-0

1-
20

25
CO

N
ST

RU
CT

IO
N

 IN
FR

AS
TR

U
CT

U
RE

 D
RA

W
IN

G
 S

U
BM

IT
TA

L 
#2

AutoCAD SHX Text
ELEVATION

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
A

AutoCAD SHX Text
M

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
U

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
I

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
Y

AutoCAD SHX Text
A.B.B.

AutoCAD SHX Text
2-9-05

AutoCAD SHX Text
D.H.L.

AutoCAD SHX Text
6-18-08

AutoCAD SHX Text
A.B.B.

AutoCAD SHX Text
2-9-05

AutoCAD SHX Text
D.H.L.

AutoCAD SHX Text
6-18-08

AutoCAD SHX Text
M

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
U

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
C

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
F

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
S

AutoCAD SHX Text
P

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
M

AutoCAD SHX Text
I

AutoCAD SHX Text
T

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
Q

AutoCAD SHX Text
U

AutoCAD SHX Text
I

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
W

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
Y

AutoCAD SHX Text
NOTES:

AutoCAD SHX Text
SECTION A-A

AutoCAD SHX Text
SECTION B-B

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
RESHAPE INVERT

AutoCAD SHX Text
21" MAX.

AutoCAD SHX Text
BASE SECTION

AutoCAD SHX Text
MIN. 5"

AutoCAD SHX Text
M.H. WALL

AutoCAD SHX Text
P.V.C.

AutoCAD SHX Text
6'-0"

AutoCAD SHX Text
CORE HOLE FOR INFLUENT D.I.P. WITH CORING MACHINE AND INSTALL FLEXIBLE RUBBER COUPLING. (SEE NOTE #5)

AutoCAD SHX Text
EXISTING M.H.

AutoCAD SHX Text
1/4"x2" STAINLESS STEEL STRAP WITH 2 ANCHOR BOLTS

AutoCAD SHX Text
CUT TO FIT

AutoCAD SHX Text
4" MIN. CLEAR FROM JOINT (ABOVE OR BELOW)

AutoCAD SHX Text
9 L.F. D.I.P.

AutoCAD SHX Text
1/2 PIPE I.D.

AutoCAD SHX Text
ENLARGED DETAIL

AutoCAD SHX Text
R=1/2 O.D. PIPE BARREL

AutoCAD SHX Text
1/4"x2" STAINLESS STEEL STRAP WITH 2 ANCHOR BOLTS

AutoCAD SHX Text
1. PIPE FOR INSIDE DROP SHALL BE SDR 35 PVC CONFORMING TO ASTM    SPECIFICATION 03034.  2. BOTTOM BEND TO BE 90° SHORT BEND, BELL SPIGOT, OF SDR 35PVC.  SPIGOT OF BEND TO REST DIRECTLY ON EXISTING SHELF.      CONSTRUCT MASONRY TROUGH FROM DROP EFFLUENT TO MAIN    CHANNEL.  3. NOTCH BELL OF PVC DROP TO ACCEPT D.I.P. SPIGOT AS SHOWN.  4. LOCATE STRAPS AT PIPE BELL AND ABOVE BELL OF 90° BEND ASSHOWN.  ADD EXTRA STRAPS AS NECESSARY TO MAINTAIN MAXIMUM    SPACING OF TEN FEET.  5. HOLE IN MANHOLE WALL TO BE MADE WITH A CORING MACHINE.  INSTALL    FLEXIBLE RUBBER COUPLING.  6. CORE HOLE SHALL NOT ENTER CONE SECTION.  7. STEPS SHALL BE RELOCATED IF THEY CONFLICT WITH INSIDE DROP.

AutoCAD SHX Text
STIPULATION FOR REUSE

AutoCAD SHX Text
THIS DRAWING WAS PREPARED FOR USE ON THE SPECIFIC SITE, NAMED HEREON, CONTEMPORANEOUSLY WITH ITS ISSUE DATE AS LISTED, HEREON. AND IT IS NOT SUITABLE FOR USE ON A DIFFERENT PROJECT SITE OR AT A LATER TIME. USE OF THIS DRAWING FOR REFERENCE OR EXAMPLE ON ANOTHER PROJECT REQUIRES THE SERVICES OF PROPERLY LICENSED ARCHITECTS AND ENGINEERS. REPRODUCTION OF THIS DRAWING FOR REUSE ON ANOTHER PROJECT IS NOT AUTHORIZED AND MAY BE CONTRARY TO THE LAW.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION:



DRAINAGE
DETAILS

CD11

TH
E P

RE
SE

RV
E

AT
M

OO
DY

 FA
RM

CI
D-

24
-0

9
RO

LE
SV

ILL
E R

OA
D

W
AK

E C
OU

NT
Y, 

NC

SHEET NO.:

Am
er

ic
an

 E
ng

in
ee

rin
g 

As
so

ci
at

es
 - 

So
ut

he
as

t, 
P.

A.
40

20
 W

es
tc

ha
se

 B
ou

le
va

rd
, S

ui
te

 4
50

R
al

ei
gh

, N
C

 2
76

07
91

9-
46

9-
11

01

A
M

ER
IC

A
N

En
gi

ne
er

in
g

 *** 3 Days Before Digging ***
North Carolina 811

811 or 1-800-632-4949
Remote Ticket Entry

http://nc811.org/remoteticketentry.htm

JOB NUMBER:   21-002

DATE: 02/03/2025
DRAWN BY:     RC & SM

CHECKED BY:    JK       

SHEET TITLE:

Z:
\J

ob
s\

21
-0

02
 M

oo
dy

 D
ev

el
op

m
en

t T
ra

ct
 (R

21
00

02
)\

dw
g\

_W
or

ki
ng

 D
w

gs
\C

on
st

ru
ct

io
n 

Se
t\

CD
1 

Pr
oj

ec
t D

et
ai

ls.
dw

g
Ap

ril
 1

, 2
02

5

C-3881

AMERICAN
ENGINEERING
ASSOCIATES
SOUTHEAST

CERT IFICATE   OF   AUTHORIZA
TI

ON

N
O

RT H  C A R O L INA

56528
SEAL

J A KOB  P .  K L E I N

P
R
OFESSIONA

L

E

N G I N E E R

N

O
RTH  CAROLINAPRELIMINARY

- DO NOT USE FOR
CONSTRUCTION

1
02

-0
3-

20
25

CO
N

ST
RU

CT
IO

N
 IN

FR
AS

TR
U

CT
U

RE
 D

RA
W

IN
G

 S
U

BM
IT

TA
L 

#1
2

04
-0

1-
20

25
CO

N
ST

RU
CT

IO
N

 IN
FR

AS
TR

U
CT

U
RE

 D
RA

W
IN

G
 S

U
BM

IT
TA

L 
#2

AutoCAD SHX Text
STIPULATION FOR REUSE

AutoCAD SHX Text
THIS DRAWING WAS PREPARED FOR USE ON THE SPECIFIC SITE, NAMED HEREON, CONTEMPORANEOUSLY WITH ITS ISSUE DATE AS LISTED, HEREON. AND IT IS NOT SUITABLE FOR USE ON A DIFFERENT PROJECT SITE OR AT A LATER TIME. USE OF THIS DRAWING FOR REFERENCE OR EXAMPLE ON ANOTHER PROJECT REQUIRES THE SERVICES OF PROPERLY LICENSED ARCHITECTS AND ENGINEERS. REPRODUCTION OF THIS DRAWING FOR REUSE ON ANOTHER PROJECT IS NOT AUTHORIZED AND MAY BE CONTRARY TO THE LAW.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION:



DRAINAGE
DETAILS

CD12

TH
E P

RE
SE

RV
E

AT
M

OO
DY

 FA
RM

CI
D-

24
-0

9
RO

LE
SV

ILL
E R

OA
D

W
AK

E C
OU

NT
Y, 

NC

SHEET NO.:

Am
er

ic
an

 E
ng

in
ee

rin
g 

As
so

ci
at

es
 - 

So
ut

he
as

t, 
P.

A.
40

20
 W

es
tc

ha
se

 B
ou

le
va

rd
, S

ui
te

 4
50

R
al

ei
gh

, N
C

 2
76

07
91

9-
46

9-
11

01

A
M

ER
IC

A
N

En
gi

ne
er

in
g

 *** 3 Days Before Digging ***
North Carolina 811

811 or 1-800-632-4949
Remote Ticket Entry

http://nc811.org/remoteticketentry.htm

JOB NUMBER:   21-002

DATE: 02/03/2025
DRAWN BY:     RC & SM

CHECKED BY:    JK       

SHEET TITLE:

Z:
\J

ob
s\

21
-0

02
 M

oo
dy

 D
ev

el
op

m
en

t T
ra

ct
 (R

21
00

02
)\

dw
g\

_W
or

ki
ng

 D
w

gs
\C

on
st

ru
ct

io
n 

Se
t\

CD
1 

Pr
oj

ec
t D

et
ai

ls.
dw

g
Ap

ril
 1

, 2
02

5

C-3881

AMERICAN
ENGINEERING
ASSOCIATES
SOUTHEAST

CERT IFICATE   OF   AUTHORIZA
TI

ON

N
O

RT H  C A R O L INA

56528
SEAL

J A KOB  P .  K L E I N

P
R
OFESSIONA

L

E

N G I N E E R

N

O
RTH  CAROLINAPRELIMINARY

- DO NOT USE FOR
CONSTRUCTION

1
02

-0
3-

20
25

CO
N

ST
RU

CT
IO

N
 IN

FR
AS

TR
U

CT
U

RE
 D

RA
W

IN
G

 S
U

BM
IT

TA
L 

#1
2

04
-0

1-
20

25
CO

N
ST

RU
CT

IO
N

 IN
FR

AS
TR

U
CT

U
RE

 D
RA

W
IN

G
 S

U
BM

IT
TA

L 
#2

AutoCAD SHX Text
STIPULATION FOR REUSE

AutoCAD SHX Text
THIS DRAWING WAS PREPARED FOR USE ON THE SPECIFIC SITE, NAMED HEREON, CONTEMPORANEOUSLY WITH ITS ISSUE DATE AS LISTED, HEREON. AND IT IS NOT SUITABLE FOR USE ON A DIFFERENT PROJECT SITE OR AT A LATER TIME. USE OF THIS DRAWING FOR REFERENCE OR EXAMPLE ON ANOTHER PROJECT REQUIRES THE SERVICES OF PROPERLY LICENSED ARCHITECTS AND ENGINEERS. REPRODUCTION OF THIS DRAWING FOR REUSE ON ANOTHER PROJECT IS NOT AUTHORIZED AND MAY BE CONTRARY TO THE LAW.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION:



SITE
DETAILS

CD13

TH
E P

RE
SE

RV
E

AT
M

OO
DY

 FA
RM

CI
D-

24
-0

9
RO

LE
SV

ILL
E R

OA
D

W
AK

E C
OU

NT
Y, 

NC

SHEET NO.:

Am
er

ic
an

 E
ng

in
ee

rin
g 

As
so

ci
at

es
 - 

So
ut

he
as

t, 
P.

A.
40

20
 W

es
tc

ha
se

 B
ou

le
va

rd
, S

ui
te

 4
50

R
al

ei
gh

, N
C

 2
76

07
91

9-
46

9-
11

01

A
M

ER
IC

A
N

En
gi

ne
er

in
g

 *** 3 Days Before Digging ***
North Carolina 811

811 or 1-800-632-4949
Remote Ticket Entry

http://nc811.org/remoteticketentry.htm

JOB NUMBER:   21-002

DATE: 02/03/2025
DRAWN BY:     RC & SM

CHECKED BY:    JK       

SHEET TITLE:

Z:
\J

ob
s\

21
-0

02
 M

oo
dy

 D
ev

el
op

m
en

t T
ra

ct
 (R

21
00

02
)\

dw
g\

_W
or

ki
ng

 D
w

gs
\C

on
st

ru
ct

io
n 

Se
t\

CD
1 

Pr
oj

ec
t D

et
ai

ls.
dw

g
Ap

ril
 1

, 2
02

5

C-3881

AMERICAN
ENGINEERING
ASSOCIATES
SOUTHEAST

CERT IFICATE   OF   AUTHORIZA
TI

ON

N
O

RT H  C A R O L INA

56528
SEAL

J A KOB  P .  K L E I N

P
R
OFESSIONA

L

E

N G I N E E R

N

O
RTH  CAROLINAPRELIMINARY

- DO NOT USE FOR
CONSTRUCTION

1
02

-0
3-

20
25

CO
N

ST
RU

CT
IO

N
 IN

FR
AS

TR
U

CT
U

RE
 D

RA
W

IN
G

 S
U

BM
IT

TA
L 

#1
2

04
-0

1-
20

25
CO

N
ST

RU
CT

IO
N

 IN
FR

AS
TR

U
CT

U
RE

 D
RA

W
IN

G
 S

U
BM

IT
TA

L 
#2

WOOD PICKET FENCE
NOT TO SCALE

3'

6"
4"

6"

6'

NOTES
1. FENCE TO BE INSTALLED SO

'OUTSIDE VIEW' FACES
ADJACENT PARCELS

OUTSIDE VIEW

INSIDE VIEW

6 X 6 TREATED WOOD POST (TYP.)

1 X 6 TREATED WOOD PICKET (TYP.)

GRADE

1
2" SLOPE

6" STONE BASE

COMPACTED
SUBGRADE (TYP.)

2 X 6 TREATED WOOD
CROSS BRACE (TYP.)

INSTALL 1 X 6 BOARDS VERTICALLY, 2 X 6'S
MAY SLOPE OR BE HORIZONTAL TO

ACCOUNT FOR GRADE CHANGES. SPACE 1 X
6 BOARDS EQUALLY (3

8" MAX.)

GERALD

1

AutoCAD SHX Text
STIPULATION FOR REUSE

AutoCAD SHX Text
THIS DRAWING WAS PREPARED FOR USE ON THE SPECIFIC SITE, NAMED HEREON, CONTEMPORANEOUSLY WITH ITS ISSUE DATE AS LISTED, HEREON. AND IT IS NOT SUITABLE FOR USE ON A DIFFERENT PROJECT SITE OR AT A LATER TIME. USE OF THIS DRAWING FOR REFERENCE OR EXAMPLE ON ANOTHER PROJECT REQUIRES THE SERVICES OF PROPERLY LICENSED ARCHITECTS AND ENGINEERS. REPRODUCTION OF THIS DRAWING FOR REUSE ON ANOTHER PROJECT IS NOT AUTHORIZED AND MAY BE CONTRARY TO THE LAW.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION:



SITE
DETAILS

CD14

TH
E P

RE
SE

RV
E

AT
M

OO
DY

 FA
RM

CI
D-

24
-0

9
RO

LE
SV

ILL
E R

OA
D

W
AK

E C
OU

NT
Y, 

NC

SHEET NO.:

Am
er

ic
an

 E
ng

in
ee

rin
g 

As
so

ci
at

es
 - 

So
ut

he
as

t, 
P.

A.
40

20
 W

es
tc

ha
se

 B
ou

le
va

rd
, S

ui
te

 4
50

R
al

ei
gh

, N
C

 2
76

07
91

9-
46

9-
11

01

A
M

ER
IC

A
N

En
gi

ne
er

in
g

 *** 3 Days Before Digging ***
North Carolina 811

811 or 1-800-632-4949
Remote Ticket Entry

http://nc811.org/remoteticketentry.htm

JOB NUMBER:   21-002

DATE: 02/03/2025
DRAWN BY:     RC & SM

CHECKED BY:    JK       

SHEET TITLE:

Z:
\J

ob
s\

21
-0

02
 M

oo
dy

 D
ev

el
op

m
en

t T
ra

ct
 (R

21
00

02
)\

dw
g\

_W
or

ki
ng

 D
w

gs
\C

on
st

ru
ct

io
n 

Se
t\

CD
1 

Pr
oj

ec
t D

et
ai

ls.
dw

g
Ap

ril
 1

, 2
02

5

C-3881

AMERICAN
ENGINEERING
ASSOCIATES
SOUTHEAST

CERT IFICATE   OF   AUTHORIZA
TI

ON

N
O

RT H  C A R O L INA

56528
SEAL

J A KOB  P .  K L E I N

P
R
OFESSIONA

L

E

N G I N E E R

N

O
RTH  CAROLINAPRELIMINARY

- DO NOT USE FOR
CONSTRUCTION

1
02

-0
3-

20
25

CO
N

ST
RU

CT
IO

N
 IN

FR
AS

TR
U

CT
U

RE
 D

RA
W

IN
G

 S
U

BM
IT

TA
L 

#1
2

04
-0

1-
20

25
CO

N
ST

RU
CT

IO
N

 IN
FR

AS
TR

U
CT

U
RE

 D
RA

W
IN

G
 S

U
BM

IT
TA

L 
#2

AutoCAD SHX Text
STIPULATION FOR REUSE

AutoCAD SHX Text
THIS DRAWING WAS PREPARED FOR USE ON THE SPECIFIC SITE, NAMED HEREON, CONTEMPORANEOUSLY WITH ITS ISSUE DATE AS LISTED, HEREON. AND IT IS NOT SUITABLE FOR USE ON A DIFFERENT PROJECT SITE OR AT A LATER TIME. USE OF THIS DRAWING FOR REFERENCE OR EXAMPLE ON ANOTHER PROJECT REQUIRES THE SERVICES OF PROPERLY LICENSED ARCHITECTS AND ENGINEERS. REPRODUCTION OF THIS DRAWING FOR REUSE ON ANOTHER PROJECT IS NOT AUTHORIZED AND MAY BE CONTRARY TO THE LAW.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION:



SITE
DETAILS

CD15

DETAIL No.
STANDARD CONCRETE SIDEWALK

TH
E P

RE
SE

RV
E

AT
M

OO
DY

 FA
RM

CI
D-

24
-0

9
RO

LE
SV

ILL
E R

OA
D

W
AK

E C
OU

NT
Y, 

NC

SHEET NO.:

Am
er

ic
an

 E
ng

in
ee

rin
g 

As
so

ci
at

es
 - 

So
ut

he
as

t, 
P.

A.
40

20
 W

es
tc

ha
se

 B
ou

le
va

rd
, S

ui
te

 4
50

R
al

ei
gh

, N
C

 2
76

07
91

9-
46

9-
11

01

A
M

ER
IC

A
N

En
gi

ne
er

in
g

 *** 3 Days Before Digging ***
North Carolina 811

811 or 1-800-632-4949
Remote Ticket Entry

http://nc811.org/remoteticketentry.htm

JOB NUMBER:   21-002

DATE: 02/03/2025
DRAWN BY:     RC & SM

CHECKED BY:    JK       

SHEET TITLE:

Z:
\J

ob
s\

21
-0

02
 M

oo
dy

 D
ev

el
op

m
en

t T
ra

ct
 (R

21
00

02
)\

dw
g\

_W
or

ki
ng

 D
w

gs
\C

on
st

ru
ct

io
n 

Se
t\

CD
1 

Pr
oj

ec
t D

et
ai

ls.
dw

g
Ap

ril
 1

, 2
02

5

C-3881

AMERICAN
ENGINEERING
ASSOCIATES
SOUTHEAST

CERT IFICATE   OF   AUTHORIZA
TI

ON

N
O

RT H  C A R O L INA

56528
SEAL

J A KOB  P .  K L E I N

P
R
OFESSIONA

L

E

N G I N E E R

N

O
RTH  CAROLINAPRELIMINARY

- DO NOT USE FOR
CONSTRUCTION

1
02

-0
3-

20
25

CO
N

ST
RU

CT
IO

N
 IN

FR
AS

TR
U

CT
U

RE
 D

RA
W

IN
G

 S
U

BM
IT

TA
L 

#1
2

04
-0

1-
20

25
CO

N
ST

RU
CT

IO
N

 IN
FR

AS
TR

U
CT

U
RE

 D
RA

W
IN

G
 S

U
BM

IT
TA

L 
#2

AutoCAD SHX Text
03000.07

AutoCAD SHX Text
SHEET 1 OF 2

AutoCAD SHX Text
TRANSVERSE EXPANSION JOINT 

AutoCAD SHX Text
TYPICAL SECTION 

AutoCAD SHX Text
PLAN VIEW 

AutoCAD SHX Text
NOTES:   :   1. TRANSVERSE EXPANSION JOINTS TO BE A MAXIMUM OF 50 FEET. 2. ALL CONCRETE TO BE FINISHED WITH CURING COMPOUND. 3. A 6 INCH DEPTH IS REQUIRED AT LOCATIONS OF DRIVEWAY CROSSINGS, AT STREET INTERSECTIONS (ALONG THE LENGTH OF RADIUS CURB RETURNS), AND IN THE HANDICAP RAMPS.

AutoCAD SHX Text
PROPOSED SIDEWALK (CONCRETE 3000 P.S.I.)

AutoCAD SHX Text
GRASSED UTILITY STRIP

AutoCAD SHX Text
EXISTING 2'-6"  CURB AND GUTTER

AutoCAD SHX Text
COMPACTED TO A DENSITY  OF NO LESS THAN 95%

AutoCAD SHX Text
0.02'/FT

AutoCAD SHX Text
SIDEWALK SURFACE

AutoCAD SHX Text
JOINT FILLER

AutoCAD SHX Text
1/8" RADIUS

AutoCAD SHX Text
PROPOSED SIDEWALK

AutoCAD SHX Text
RIGHT OF WAY LINE

AutoCAD SHX Text
5'-0"

AutoCAD SHX Text
5'-0"

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
GRASSED UTILITY STRIP

AutoCAD SHX Text
EXISTING 2'-6" CURB AND GUTTER

AutoCAD SHX Text
4"

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
5'-0" MAXIMUM

AutoCAD SHX Text
STIPULATION FOR REUSE

AutoCAD SHX Text
THIS DRAWING WAS PREPARED FOR USE ON THE SPECIFIC SITE, NAMED HEREON, CONTEMPORANEOUSLY WITH ITS ISSUE DATE AS LISTED, HEREON. AND IT IS NOT SUITABLE FOR USE ON A DIFFERENT PROJECT SITE OR AT A LATER TIME. USE OF THIS DRAWING FOR REFERENCE OR EXAMPLE ON ANOTHER PROJECT REQUIRES THE SERVICES OF PROPERLY LICENSED ARCHITECTS AND ENGINEERS. REPRODUCTION OF THIS DRAWING FOR REUSE ON ANOTHER PROJECT IS NOT AUTHORIZED AND MAY BE CONTRARY TO THE LAW.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION:



STANDARD 10-FT  GREENWAY TRAIL

NCDOT

STANDARD 8-FT  ROADWAY TRAIL

NCDOT

SITE
DETAILS

CD16

27' B-B ON A 50' R/W
TYPICAL SECTION

PLANTING
STRIP

CL

2:1 MAX.

PLANTING
STRIP

2:1 MAX.

PAVEMENT DESIGN:
8" CABC

NOTE: 
1. NORMAL CROWN OF 0.02 UNLESS OTHERWISE DIRECTED BY TOWN ENGINEER.
2. ASPHALT WILL BE INSTALLED AT A MIN. 1.5" LIFTS.

27.0' ROADWAY

50.0' PUBLIC ROW

ROW ROW

2.5'
11' 11'

2.5'

3" S9.5B

27' B-B ON A 50' R/W
TYPICAL SECTION

1'

0.02

2.5'

ROADSIDE
TRAIL

PER PLAN

10'

5' PUBLIC GRNWY
EASEMENT

0.02
2:1 MAX.

2:1 MAX.

5.5'

SIDEWALK
PER PLAN

5.0'1'

0.020.02

PLANTING
STRIP

CL

0.02

PAVEMENT DESIGN:
8" CABC

NOTE: 
1. NORMAL CROWN OF 0.02 UNLESS OTHERWISE DIRECTED BY TOWN ENGINEER.
2. ASPHALT WILL BE INSTALLED AT A MIN. 1.5" LIFTS.

27.0' ROADWAY

50.0' PUBLIC ROW

ROW

2.5'
11' 11'

2.5'

3" S9.5B

27' B-B ON A 50' R/W
TYPICAL SECTION

5.5'

SIDEWALK
PER PLAN

5.0' 1'

2:1 MAX.

2:1 MAX.

0.020.02

PLANTING
STRIP

0.02

ROW

30" CONCRETE 
CURB & GUTTER 

5.5'

SIDEWALK
PER PLAN

5.0'1'

2:1 MAX.

2:1 MAX.

30" VALLEY 

TH
E P

RE
SE

RV
E

AT
M

OO
DY

 FA
RM

CI
D-

24
-0

9
RO

LE
SV

ILL
E R

OA
D

W
AK

E C
OU

NT
Y, 

NC

SHEET NO.:

Am
er

ic
an

 E
ng

in
ee

rin
g 

As
so

ci
at

es
 - 

So
ut

he
as

t, 
P.

A.
40

20
 W

es
tc

ha
se

 B
ou

le
va

rd
, S

ui
te

 4
50

R
al

ei
gh

, N
C

 2
76

07
91

9-
46

9-
11

01

A
M

ER
IC

A
N

En
gi

ne
er

in
g

 *** 3 Days Before Digging ***
North Carolina 811

811 or 1-800-632-4949
Remote Ticket Entry

http://nc811.org/remoteticketentry.htm

JOB NUMBER:   21-002

DATE: 02/03/2025
DRAWN BY:     RC & SM

CHECKED BY:    JK       

SHEET TITLE:

Z:
\J

ob
s\

21
-0

02
 M

oo
dy

 D
ev

el
op

m
en

t T
ra

ct
 (R

21
00

02
)\

dw
g\

_W
or

ki
ng

 D
w

gs
\C

on
st

ru
ct

io
n 

Se
t\

CD
1 

Pr
oj

ec
t D

et
ai

ls.
dw

g
Ap

ril
 1

, 2
02

5

C-3881

AMERICAN
ENGINEERING
ASSOCIATES
SOUTHEAST

CERT IFICATE   OF   AUTHORIZA
TI

ON

N
O

RT H  C A R O L INA

56528
SEAL

J A KOB  P .  K L E I N

P
R
OFESSIONA

L

E

N G I N E E R

N

O
RTH  CAROLINAPRELIMINARY

- DO NOT USE FOR
CONSTRUCTION

1
02

-0
3-

20
25

CO
N

ST
RU

CT
IO

N
 IN

FR
AS

TR
U

CT
U

RE
 D

RA
W

IN
G

 S
U

BM
IT

TA
L 

#1
2

04
-0

1-
20

25
CO

N
ST

RU
CT

IO
N

 IN
FR

AS
TR

U
CT

U
RE

 D
RA

W
IN

G
 S

U
BM

IT
TA

L 
#2

STANDARD 10-FT/STREET-SIDE TRAIL ASPHALT GREENWAY TRAIL

NCDOT

AASHTO/ADA

STANDARD 5,000 LB BOARDWALK (PLAN & SECTION VIEW)

STANDARD  BOARDWALK (ELEVATION VIEW) STANDARD 5,000 LB BOARDWALK APPROACH

30" CONCRETE 
CURB & GUTTER 

30" CONCRETE 
CURB & GUTTER 

30" CONCRETE 
CURB & GUTTER 

30" CONCRETE 
CURB & GUTTER 

30" CONCRETE 
CURB & GUTTER 

AutoCAD SHX Text
2" SUPERPAVE ASPHALT CONCRETE TYPE SF9.5A PER NCDOT STANDARDS STANDARDS

AutoCAD SHX Text
6" AGGREGATE BASE COURSE UNDERLINED WITH GEOTEXTILE FABRIC (SPEC. 9002)

AutoCAD SHX Text
NOTES: : 1. CONTRACTOR IS RESPONSIBLE FOR RE-ESTABLISHING ALL SLOPES DISTURBED BY CONSTRUCTION. 2. NO ABOVE GROUND UTILITIES OR UTILITY SURFACE COVERS/PLATES/MANHOLES SHALL BE LOCATED WITHIN TRAIL AND SHALL BE MINIMUM 2 FEET FROM THE EDGE OF TRAIL. RAISED MANHOLES SHALL BE MINIMUM 4 FEET FROM TRAIL EDGE. 3. ALL TRAILS SHALL BE LOCATED MINIMUM 5 FEET FROM THE BACK OF CURB. 4. SIDE SLOPES SHALL NOT EXCEED 3:1. CUT & FILL SLOPES SHALL TIE INTO EXISTING SLOPES TO CREATE AN EVEN TRANSITION.  5. CROSS SLOPE TYPICALLY TO LOW SIDE BUT CROSS SLOPE TO INSIDE OF DOWNHILL CURVES, WITH GRADUAL TRANSITIONS BETWEEN ANY CROSS SLOPE DIRECTION CHANGES.

AutoCAD SHX Text
2% MAX. CROSS SLOPE (2'-0" SHOULDERS CROSS SLOPED IN SAME DIRECTION AS TRAIL)

AutoCAD SHX Text
CLEAN BACKFILL  SEED AS SPECIFIED

AutoCAD SHX Text
COMPACTED SUBGRADE 100% COMPACTION

AutoCAD SHX Text
10'-0"

AutoCAD SHX Text
GRASSED SWALE ON THE UPHILL SIDE OF TRAIL DIRECTING DRAINAGE TO CULVERTS

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
1'-0" (TYP.)

AutoCAD SHX Text
GEOTEXTILE FABRIC (SPEC. 9002)

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
MIN. 1'-0" DEEP

AutoCAD SHX Text
2" SUPERPAVE ASPHALT CONCRETE TYPE SF9.5A PER NCDOT STANDARDS STANDARDS

AutoCAD SHX Text
6" AGGREGATE BASE COURSE UNDERLINED WITH GEOTEXTILE FABRIC (SPEC. 9002)

AutoCAD SHX Text
NOTES: : 1. CONTRACTOR IS RESPONSIBLE FOR RE-ESTABLISHING ALL SLOPES DISTURBED BY CONSTRUCTION. 2. NO ABOVE GROUND UTILITIES OR UTILITY SURFACE COVERS/PLATES/MANHOLES SHALL BE LOCATED WITHIN TRAIL AND SHALL BE MINIMUM 2 FEET FROM THE EDGE OF TRAIL. RAISED MANHOLES SHALL BE MINIMUM 4 FEET FROM TRAIL EDGE. 3. ALL TRAILS SHALL BE LOCATED MINIMUM 5 FEET FROM THE BACK OF CURB. 4. SIDE SLOPES SHALL NOT EXCEED 3:1. CUT & FILL SLOPES SHALL TIE INTO EXISTING SLOPES TO CREATE AN EVEN TRANSITION.  5. CROSS SLOPE TYPICALLY TO LOW SIDE BUT CROSS SLOPE TO INSIDE OF DOWNHILL CURVES, WITH GRADUAL TRANSITIONS BETWEEN ANY CROSS SLOPE DIRECTION CHANGES.

AutoCAD SHX Text
2% MAX. CROSS SLOPE (2'-0" SHOULDERS CROSS SLOPED IN SAME DIRECTION AS TRAIL)

AutoCAD SHX Text
CLEAN BACKFILL  SEED AS SPECIFIED

AutoCAD SHX Text
COMPACTED SUBGRADE 100% COMPACTION

AutoCAD SHX Text
 8'-0"

AutoCAD SHX Text
GRASSED SWALE ON THE UPHILL SIDE OF TRAIL DIRECTING DRAINAGE TO CULVERTS

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
1'-0" (TYP.)

AutoCAD SHX Text
GEOTEXTILE FABRIC (SPEC. 9002)

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
MIN. 1'-0" DEEP

AutoCAD SHX Text
PLANTING

AutoCAD SHX Text
STRIP

AutoCAD SHX Text
CL

AutoCAD SHX Text
PLANTING

AutoCAD SHX Text
STRIP

AutoCAD SHX Text
0.02

AutoCAD SHX Text
PAVEMENT DESIGN:

AutoCAD SHX Text
8" CABC

AutoCAD SHX Text
NOTE: 

AutoCAD SHX Text
1. NORMAL CROWN OF 0.02 UNLESS OTHERWISE DIRECTED BY TOWN ENGINEER.

AutoCAD SHX Text
2. ASPHALT WILL BE INSTALLED AT A MIN. 1.5" LIFTS.

AutoCAD SHX Text
27.0' ROADWAY

AutoCAD SHX Text
50.0' PUBLIC ROW

AutoCAD SHX Text
ROW

AutoCAD SHX Text
2.5'

AutoCAD SHX Text
11'

AutoCAD SHX Text
11'

AutoCAD SHX Text
2.5'

AutoCAD SHX Text
3" S9.5B

AutoCAD SHX Text
11.5'

AutoCAD SHX Text
SIDEWALK

AutoCAD SHX Text
PER PLAN

AutoCAD SHX Text
5.0'

AutoCAD SHX Text
1'

AutoCAD SHX Text
2:1 MAX.

AutoCAD SHX Text
2:1 MAX.

AutoCAD SHX Text
ROW

AutoCAD SHX Text
1'

AutoCAD SHX Text
0.02

AutoCAD SHX Text
2.5'

AutoCAD SHX Text
ROADSIDE

AutoCAD SHX Text
TRAIL

AutoCAD SHX Text
PER PLAN

AutoCAD SHX Text
13.5'

AutoCAD SHX Text
5' PUBLIC 

AutoCAD SHX Text
GRNWY

AutoCAD SHX Text
EASEMENT

AutoCAD SHX Text
2:1 MAX.

AutoCAD SHX Text
2:1 MAX.

AutoCAD SHX Text
0.02

AutoCAD SHX Text
0.02

AutoCAD SHX Text
PLANTING

AutoCAD SHX Text
STRIP

AutoCAD SHX Text
2.5'

AutoCAD SHX Text
STIPULATION FOR REUSE

AutoCAD SHX Text
THIS DRAWING WAS PREPARED FOR USE ON THE SPECIFIC SITE, NAMED HEREON, CONTEMPORANEOUSLY WITH ITS ISSUE DATE AS LISTED, HEREON. AND IT IS NOT SUITABLE FOR USE ON A DIFFERENT PROJECT SITE OR AT A LATER TIME. USE OF THIS DRAWING FOR REFERENCE OR EXAMPLE ON ANOTHER PROJECT REQUIRES THE SERVICES OF PROPERLY LICENSED ARCHITECTS AND ENGINEERS. REPRODUCTION OF THIS DRAWING FOR REUSE ON ANOTHER PROJECT IS NOT AUTHORIZED AND MAY BE CONTRARY TO THE LAW.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISION:

AutoCAD SHX Text
2" SUPERPAVE ASPHALT CONCRETE TYPE SF9.5A PER NCDOT STANDARDS STANDARDS

AutoCAD SHX Text
6" AGGREGATE BASE COURSE UNDERLINED WITH GEOTEXTILE FABRIC (SPEC. 9002)

AutoCAD SHX Text
NOTES: : 1. CONTRACTOR IS RESPONSIBLE FOR RE-ESTABLISHING ALL SLOPES DISTURBED BY CONSTRUCTION. 2. NO ABOVE GROUND UTILITIES OR UTILITY SURFACE COVERS/PLATES/MANHOLES SHALL BE LOCATED WITHIN TRAIL AND SHALL BE MINIMUM 2 FEET FROM THE EDGE OF TRAIL. RAISED MANHOLES SHALL BE MINIMUM 4 FEET FROM TRAIL EDGE. 3. ALL TRAILS SHALL BE LOCATED MINIMUM 5 FEET FROM THE BACK OF CURB. 4. SIDE SLOPES SHALL NOT EXCEED 3:1. CUT & FILL SLOPES SHALL TIE INTO EXISTING SLOPES TO CREATE AN EVEN TRANSITION.  5. CROSS SLOPE TYPICALLY TO LOW SIDE BUT CROSS SLOPE TO INSIDE OF DOWNHILL CURVES, WITH GRADUAL TRANSITIONS BETWEEN ANY CROSS SLOPE DIRECTION CHANGES.

AutoCAD SHX Text
2% MAX. CROSS SLOPE (2'-0" SHOULDERS CROSS SLOPED IN SAME DIRECTION AS TRAIL)

AutoCAD SHX Text
CLEAN BACKFILL  SEED AS SPECIFIED

AutoCAD SHX Text
COMPACTED SUBGRADE 100% COMPACTION

AutoCAD SHX Text
10'-0"

AutoCAD SHX Text
GRASSED SWALE ON THE UPHILL SIDE OF TRAIL DIRECTING DRAINAGE TO CULVERTS

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
1'-0" (TYP.)

AutoCAD SHX Text
GEOTEXTILE FABRIC (SPEC. 9002)

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
MIN. 1'-0" DEEP

AutoCAD SHX Text
ANGLE (TYPICAL): TO BE APPROVED BY THE ENGINEER 

AutoCAD SHX Text
THRU BOLTS W/ WASHERS & NUTS (TYPICAL)

AutoCAD SHX Text
TWO BEAMS AT END OF RAMP

AutoCAD SHX Text
STRINGER

AutoCAD SHX Text
JOISTS

AutoCAD SHX Text
LAG BOLTS W/ WASHERS (TYP.)

AutoCAD SHX Text
10 "14"

AutoCAD SHX Text
A

AutoCAD SHX Text
4"x 4" POSTS CENTERED WITH PILINGS (TYPICAL)

AutoCAD SHX Text
2"x 6" TOP RAIL

AutoCAD SHX Text
DECKING

AutoCAD SHX Text
2"x 6" BOTTOM RAIL

AutoCAD SHX Text
CROSS BEAM ON EACH SIDE OF PILING

AutoCAD SHX Text
THRU BOLTS W/ WASHERS & NUTS 

AutoCAD SHX Text
8"x 8" MINIMUM PILING TO BE DRIVEN OR ANGER. BACKFILL HOLE WITH LEAN CONCRETE AFTER PILE INSERTION (TYPICAL)

AutoCAD SHX Text
ANGLE AND JOIST HANGERS TO BE APPROVED BY THE ENGINEER

AutoCAD SHX Text
4"x 4" POSTS 

AutoCAD SHX Text
NOTES: 1. MINIMUM PILE PENETRATION FOR PIERS SHALL BE 10 FEET (OR APPROVED DEPTH BY GEOTECHNICAL ENGINEER). 2. SMALL MEMBERS SHALL HAVE PRE-DRILLED HOLES TO PREVENT SPLITTING DURING CONSTRUCTION.  DECKING TO BE ATTACHED TO JOISTS USING GALVANIZED SCREWS & HARDWARE (ALL WOODEN MEMBERS SHALL BE BOLTED OR SCREWED TOGETHER. NO NAIL CONNECTIONS). 3. ALL BOLTS, NUTS, WASHERS, ETC. SHALL BE HOT DIPPED GALVANIZED AFTER FABRICATION IN ACCORDANCE WITH ASTM A153. 4. TIMBER BOARDWALK IS DESIGNED IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES (17 EDITION - 2002).  DESIGN LIVE LOAD IS SMALL VEHICLE OF 5000 POUNDS, 2500 POUNDS PER AXLE WITH A MINIMUM 96 INCH WHEEL BASE. 5. SITE SOIL PROPERTIES ARE ASSUMED TO SUPPORT FOUNDATION LOADS.  CONTRACTOR SHALL PROVIDE GEOTECHNICAL REPORT TO THE ENGINEER INDICATING THE SITE SOIL PROPERTIES THAT CAN SUPPORT FOUNDATION LOADS PRIOR TO BEGINNING CONSTRUCTION. 6. JOIST HANGER SHALL BE CAPABLE OF SUPPORTING A MINIMUM SAFE WORKING LOAD OF 3150 POUNDS AND SHALL BE GALVANIZED. 7. STRUCTURAL ENGINEER SHALL SIZE ALL LUMBER AND SPACING APPROPRIATELY TO MEET CAPACITY REQUIREMENTS, AND SHALL PROVIDE A SEALED CERTIFICATION TO TOWN THAT STRUCTURE WAS CONSTRUCTED IN ACCORDANCE WITH PLANS AND TOWN SPECIFICATIONS. 8. IF RUNNING SLOPE EXCEEDS 5%, HANDRAILS SHALL BE PROVIDED IN ACCORDANCE WITH AASHTO/ADA DESIGN REQUIREMENTS; 10 TO 12 FEET CLEARANCE, AS INDICATED IN  DESIGN REQUIREMENTS; 10 TO 12 FEET CLEARANCE, AS INDICATED IN SECTION A-A, SHALL BE BETWEEN HANDRAILS.

AutoCAD SHX Text
10'-0" CLEAR 12'-0" IF BOARDWALK IS 50'-0" OR LONGER. SEE NOTE 8.

AutoCAD SHX Text
3'-6"

AutoCAD SHX Text
2"x 8" HAND RAIL (CONTINUOUS) ATTACH WITH GALVANIZED SCREWS.

AutoCAD SHX Text
%%UPLAN VIEW

AutoCAD SHX Text
%%USECTION A-A

AutoCAD SHX Text
FASCIA

AutoCAD SHX Text
A

AutoCAD SHX Text
16" O.C.

AutoCAD SHX Text
STRINGER

AutoCAD SHX Text
FASCIA

AutoCAD SHX Text
8"x 8" MINIMUM PILING (TYPICAL)

AutoCAD SHX Text
CROSS BEAM (TYP.)

AutoCAD SHX Text
30°

AutoCAD SHX Text
(FOR ELEVATION VIEW SEE "STANDARD BOARDWALK (ELEVATION VIEW)" DETAIL)

AutoCAD SHX Text
%%UELEVATION VIEW

AutoCAD SHX Text
DECKING BEHIND FASCIA

AutoCAD SHX Text
NOTE: : INTERIOR SPANS ARE 8'-6" AND END SPANS ASSOCIATED WITH ABUTMENTS ARE 8'-2 " BUT 14" BUT SHALL BE SPACED APPROPRIATELY AS PER SEALED DESIGNS.

AutoCAD SHX Text
8'-2 "14"

AutoCAD SHX Text
8'-6" ON CENTER

AutoCAD SHX Text
THRU BOLTS W/ WASHERS & NUTS. ANGLE EXPOSURE ON INTERIOR. (SEE INSET)

AutoCAD SHX Text
LAG BOLTS W/ WASHERS (TYP.)

AutoCAD SHX Text
ABC STONE

AutoCAD SHX Text
CONCRETE APPROACH

AutoCAD SHX Text
THRU BOLTS WITH WASHERS & NUTS.  EXPOSURE ON EXTERIOR. 

AutoCAD SHX Text
PICKETS

AutoCAD SHX Text
3 " SPACING BETWEEN 2"x 4" PICKETS (TYPICAL)12" SPACING BETWEEN 2"x 4" PICKETS (TYPICAL)

AutoCAD SHX Text
%%UINSET

AutoCAD SHX Text
(INTERIOR VIEW)

AutoCAD SHX Text
DECKING

AutoCAD SHX Text
THRU BOLTS WITH WASHERS & NUTS. ANGLE: TO BE APPROVED BY ENGINEER. 

AutoCAD SHX Text
8"x 8" PILING (TYPICAL)

AutoCAD SHX Text
POST

AutoCAD SHX Text
BOTTOM RAIL

AutoCAD SHX Text
PICKETS

AutoCAD SHX Text
FASCIA

AutoCAD SHX Text
2"x 6" TOP RAIL

AutoCAD SHX Text
2"x 6" BOTTOM RAIL

AutoCAD SHX Text
4"x 4" POST

AutoCAD SHX Text
CROSS BEAMS 

AutoCAD SHX Text
(FOR PLAN & SECTION VIEW SEE "STANDARD 5,000 LB BOARDWALK (PLAN & SECTION VIEW)" DETAIL)

AutoCAD SHX Text
100 YEAR FLOOD ELEVATION

AutoCAD SHX Text
WATER LEVEL

AutoCAD SHX Text
MIN. 4'-0" ABOVE NORMAL WATER LEVEL

AutoCAD SHX Text
1 " 34" MAX.

AutoCAD SHX Text
1 " MAX.34" MAX.

AutoCAD SHX Text
3,000 P.S.I. CONCRETE FOOTING

AutoCAD SHX Text
#57 WASHED STONE

AutoCAD SHX Text
COMPACTED SUBGRADE

AutoCAD SHX Text
EXTEND RAILING 15-FT BEYOND BOARDWALK ON BOTH SIDES

AutoCAD SHX Text
4"

AutoCAD SHX Text
2'-6"

AutoCAD SHX Text
6"

AutoCAD SHX Text
4"

AutoCAD SHX Text
RAILING POST

AutoCAD SHX Text
%%URAILING POSTS

AutoCAD SHX Text
6" THICK CONCRETE PAVING (3,000 P.S.I.) WITH 6"x6" WELDED WIRE MESH 2" FROM THE BOTTOM OF CONCRETE

AutoCAD SHX Text
BOARDWALK

AutoCAD SHX Text
CONCRETE PAVING TRANSITION

AutoCAD SHX Text
BOARDWALK DECKING

AutoCAD SHX Text
%%UPLAN VIEW

AutoCAD SHX Text
10'-0"

AutoCAD SHX Text
ASPHALT TRAIL

AutoCAD SHX Text
10'-0"

AutoCAD SHX Text
10'-0"

AutoCAD SHX Text
EXTEND SAFETY RAIL 15-FT ON BOTH SIDES

AutoCAD SHX Text
2'-0" MINIMUM



POND #3

POND #2

POND # 1

POND

50' NEUSE RIPARIAN BUFFER (TYP)

50' NEUSE RIPARIAN BUFFER(TYP)

SIGN

R/
W

R/
W

R/
W

WETLANDS
(TYP)

WETLANDS
(TYP)

WETLANDS
(TYP)

WETLANDS
(TYP)

50' NEUSE RIPARIAN BUFFER(TYP)

WETLANDS
(TYP)

30'

20'

30'
20'

30'
20'

30' 20'

30'
20' 30'

20'

30'

20
'

30
'

20'

WETLANDS
(TYP)

R/
W

R/
W

R/
W

R/
W

R/
W

R/
W

R/
W

R/
W

R/
W

R/
W

R/W

R/
W

R/
W

R/
W

R/
W

R/
W

R/W

R/W

R/W

EX. POND
EX. POND

EX. POND

EX. POND

OPEN SPACE 1
BLOCK A

OPEN SPACE

OPEN SPACE 6
BLOCK B

OPEN SPACE 3
BLOCK A

OPEN SPACE 4
BLOCK E

OPEN SPACE 5
BLOCK E

OPEN SPACE 2
BLOCK A 1

2

3

4

5

6

7

8

9

10

11

12

13
14

15

16

17

18

19

20

21

22

23

242526272829
303132333435

3637

38

40 41 42 43

44

45

46

47

48

49

50

51
52 53 54 55

56

57

5859
6061

62

63 64 65 66 67

68
69

70

71

72

76777879808182

75

74

EXISTING
CEMETERY

OPEN
SPACE 8
BLOCK

C
73

25' ACCESS AND
MAINTENANCE

EASEMENT

25' ACCESS AND
MAINTENANCE

EASEMENT

 WP#1

 WP#2

 WP#4

 WP#3

 WP#5

OPEN SPACE 7
BLOCK B

6'
5'

LOD

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LOD

LOD
LOD

LOD

LO
D

LO
D

LO
D

LOD

LOD

LOD

LOD
LOD

LOD

LOD

LOD

LO
D

LOD
LOD

LO
D

LOD

LO
D

LOD

LOD

LOD

LOD

LO
D

LOD

LOD

LO
D

LO
D

LOD

LOD LOD LOD LOD LOD LOD
LOD

LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD
LODLODLODLOD

LO
D

LO
D

LO
D

LOD
LOD

LO
D

LOD
LOD

LOD
LOD

LOD
LOD

LO
D

LOD

LOD
LOD

LOD
LOD LOD

LOD

LO
D

LOD

LO
D

LO
D

LO
D

LO
D

LO
D

LOD

LO
D

LO
D

LODLODLOD

LOD
LOD

LOD
LOD

LOD

LOD

LO
D

LOD

LO
D

LO
D

LOD

LO
D

LODLODLODLODLODLOD

LOD

LO
D

LOD
LOD LOD LOD LOD

LOD

LOD

LOD

LOD
LOD

LOD

LOD

LODLOD

LO
D

39

LO
D

LOD

LO
D

LOD LO
D

LOD
LOD

LOD

LO
D

KALAS FALLSKALAS FALLS
SUBDIVISION
PHASE 2

KALAS FALLS SUBDIVISION PHASE 1

WOODLYN PARK DR

56 American Elm

23 Shumard Oak

56 Overcup Oak

53 Trident Maple

20' SDE

20' SDE

20' SDE
20' SDE 20' SDE

20' SDE 20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE 20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

20' SDE

30' UTILITY EASEMENT

30' UTILITY EASEMENT

30' LANDSCAPE
BUFFER

SITE DISTANCE TRIANGLE (TYP)

KALAS FALLS
SUBDIVISION
PHASE 2

 PROPOSED 10'
ASPHALT GREENWAY

TRAIL

NCDOT 15'X 665'
SIGHT DISTANCE (TYP)

NCDOT 15'X 575'
SIGHT DISTANCE (TYP)

EXISTING UTILITY
EASEMENT

SIGHT
EASEMENT

SIGHT
EASEMENT

10' BOARDWALK
PER DETAIL ON CD16

30' ACCESS
EASEMENT

6' SOLID
BOARD FENCE

ADDITIONAL 15' PUBLIC R/W
DEDICATION (DIST. FROM
ADD. DEDICATION TO ROAD
CENTERLINE IS 45')

10' BOARDWALK
PER DETAIL ON CD16

D

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

W

W

W

W

W

W
W

W
W

W
W

W
W

W
W

W
W

W

W W W W W
W

W

W

W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W

W
W

W

W

W

W W W W

W W W W W W
W

W

W

W

W

W
W

W

W
W

W
W

W

W

W

6 Inkberry Holly

3' COR UTILITY
EASEMENT (TYP)
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KEY QUAN. BOTANICAL NAME COMMON NAME SIZE CONT. NOTES

TREES

4 Ginkgo biloba 'Goldspire' Goldspire Ginkgo 2.5" Cal., 8' Ht. B & B Large mature tree

4 Juniperus virginiana Eastern Red Cedar 1.5" Cal., 6' Ht. B & B Evergreen tree

4 Nyssa sylvatica 'Green Gable' Green Gable Blackgum 1.5" Cal., 6' Ht. B & B Small mature tree

23 Quercus shumardii Shumard Oak 2.5" Cal., 8' Ht. B & B Large mature tree

56 Quercus lyrata Overcup Oak 2.5" Cal., 8' Ht. B & B Large mature tree

8 Thuja occidentalis 'Emerald Green' Emerald Green Arbovitae 1.5" Cal., 6' Ht. B & B Evergreen tree

66 Ulmus americana American Elm 2.5" Cal., 8' Ht. B & B Large mature tree

53 Acer buergerianum Trident Maple 2.5" Cal., 8' Ht. B & B Large mature tree

SHRUBS

6 Ilex glabra Inkberry Holly #3 Gallon Cont. Evergreen shrub

PLANT SCHEDULE
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GENERAL NOTE: LOCATION OF STREET TREES MAY VARY DUE TO
PROPOSED DRIVEWAYS. CONTRACTOR SHALL COORDINATE BETWEEN THE
PROPOSED STREET TREES AND DRIVEWAYS. ENSURE A MINIMUM SPACING
OF 15' BETWEEN SMALL STREET TREES, 25' BETWEEN MEDIUM STREET
TREES, AND 35' BETWEEN LARGE STREET TREES IS MAINTAINED.1
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REQUIRED: 30' WIDTH FROM ROW LINE
PER 40 LF: 1 STREET TREE AND 2 UNDERSTORY ORNAMENTAL TREES
REQUIRED PLANTINGS: 10 STREET TREES, 20 UNDERSTORY ORNAMENTAL TREES
PROVIDED: 10 STREET TREES, 20 UNDERSTORY ORNAMENTAL TREES
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NOTES

1. REMOVE WIRE AND NYLON TWINE FROM BALL AND
CANOPY.

2. SOAK ROOT BALL AND PLANT PIT IMMEDIATELY AFTER
INSTALLATION.

3. DO NOT STAKE OR WRAP TRUNK UNLESS:
3.1. TREE HAS A LARGE CROWN
3.2. PLANTING SITE IS CONSISTENTLY WINDY OR IS A

STEEP SLOPE
3.3. PLANTING SITE IS SUSCEPTIBLE TO VANDALISM.

4. REMOVE ALL TAGS AND LABELS FROM PLANT MATERIAL.
5. PRUNE DEAD, BROKEN, RUBBING OR CROSSING

BRANCHES, AND ANY SUCKERS AFTER PLANTING. DO NOT
TOP TREES.

ROOT CROWN TO BE 1"-3" ABOVE
FINISH GRADE. ALL EXCESS SOIL TO BE

REMOVED.

PLANTING PIT TO BE ONLY AS DEEP AS ROOT
BALL. LEAVE AN UNDISTURBED SOIL BASE

UNDERNEATH

REMOVE CONTAINER AND CUT GIRDLING
ROOTS WHEN CONTAINER GROWN OR
REMOVE TOP 13 OF BURLAP AND WIRE

BASKET IF BALLED AND BURLAPED.

MAXIMUM 3" MULCH LAYER TO FILL ENTIRE PLANT
BED AS SPECIFIED ON PLAN. KEEP MULCH 1"-3" AWAY
FROM TRUNK.

FINISH GRADE4" HIGH BY 6" WIDE MAXIMUM BERM
OUTSIDE OF ROOT BALL.

AMENDED SOIL AS SPECIFIED. FILL HOLE
HALFWAY, WATER ROOT BALL TO SETTLE
SOIL, FINISH BACKFILLING

MINIMUM 2x ROOT BALL WIDTH

ALL TREES SHALL MEET AMERICAN STANDARD FOR NURSERY STOCK  (ANSI Z60.1-2004)
FOR EXAMPLE: CALIPER HEIGHT (RANGE) MAX. HEIGHTMIN. ROOT BALL DIA.MIN. ROOT BALL DEPTH

2" 12'-14' 16' 24" 16"
3" 14'-16' 18' 32" 21"

(FOR SINGLE AND MULTI-STEM TREES)          NOT TO SCALE

         NOT TO SCALE

MAXIMUM 3" MULCH LAYER TO FILL ENTIRE
PLANT BED AS SPECIFIED ON PLAN. MULCH
TO BE PULLED 2"-4" AWAY FROM BASE OF
EACH PLANT.

SPACING VARIES AS SHOWN
ON LANDSCAPE PLAN

NOTES:
1. SCARIFY ROOT MASS OF CONTAINERIZED PLANTS.
2. PLANT ROOT BALL SHOULD BE INSTALLED 1"-3"

MAXIMUM ABOVE FINISHED GRADE.
3. WATER EACH PLANT IMMEDIATELY AFTER

INSTALLATION AND BEFORE INSTALLATION OF
MULCH.

PLANT BED EDGES TO BE
SPADE CUT

SCARIFY PLANT PIT WALLS

CONTAINERIZED PLANTS SHALL
BE REMOVED ENTIRELY FROM
THEIR CONTAINERS. BALL AND
BURLAP PLANTS SHALL HAVE
THE TOP 12 OF THE WIRE CAGE
AND BURLAP REMOVED.

PLANTING BED SOIL SHALL BE
AMENDED AS SPECIFIED.

FIRM SOIL UNDER EACH PLANT
BALL.

PLANT BED EDGE

12
" 

M
IN

.

ELEVATION

PLAN VIEW

TYP. STAGGERED ROWS
EDGE OF PLANTING BED

EQUAL SPACING BETWEEN EACH
PLANT VARIETY

TYPICAL TREE PLANTING

TYPICAL SHRUB PLANTING

PLANT DETAILS PLANT NOTES
TOPSOIL / PLANTING MIX MINIMUM REQUIREMENTS:
1. TOPSOIL/PLANTING MIX SHOULD BE NATURAL, FERTILE, AGRICULTURAL SOIL CAPABLE OF SUSTAINING VIGOROUS PLANT

GROWTH. IT SHOULD BE UNIFORM COMPOSITION THROUGHOUT, WITH ADMIXTURE OF SUBSOIL. IT SHOULD BE FREE OF
STONES, LUMPS, LIVE PLANTS AND THEIR ROOTS, STICKS AND OTHER EXTRANEOUS MATTER. TOPSOIL SHOULD NOT BE
USED WHILE IN A FROZEN OR MUDDY CONDITION.

2. TOPSOIL/PLANTING MIX SHALL HAVE AN ACIDITY RANGE OF PH 5.5-7.0 AND THE FOLLOWING COMPOSITION:
CLAY (RED CLAY, WELL PULVERIZED) MINIMUM 10%; MAXIMUM 35%
COMPOST*/ORGANIC MINIMUM 5%; MAXIMUM 10%
SILT MINIMUM 30%; MAXIMUM 50%
COARSE SAND (FREE OF ROCKS, 0.5 TO 1.0 MM F) MINIMUM 30%; MAXIMUM 45%

3. ORGANIC MATERIAL SUCH AS SAWDUST OR LEAF MOLD THAT HAS COMPLETED THE DECOMPOSITION PROCESS
4. RECOMMENDATIONS:
5. ALL PLANTING AREAS SHOULD BE TESTED FOR PROPER DRAINAGE. DRAINAGE SHOULD BE CORRECTED AS NECESSARY TO

INSURE PROPER TREE GROWTH AND SURVIVAL. THE FOLLOWING LEVEL OF NUTRIENT ELEMENTS IS RECOMMENDED FOR
PROPER GROWTH:

CALCIUM 55 - 80%
MAGNESIUM 10 - 30%
POTASSIUM 5 - 8%

SEEDING SCHEDULE FOR LAWNS & SLOPES (MAXIMUM 3:1):
DATE TYPE PLANTING RATE
AUG 15 - NOV 1 TALL FESCUE 300 LBS/ACRE

NOV 1 - MAR 1 TALL FESCUE AND ABRUZZI RYE 300 LBS/ACRE
OR ANNUAL RYE

MAR 1 - APR 15 TALL FESCUE OR HARD FESCUE 300 LBS/ACRE

MAR 1 - JUL 15 HULLED COMMON BERMUDA GRASS 200 LBS/ACRE
OR HYBRID BERMUDA GRASS
OR CENTIPEDE GRASS
OR ZOYSIA GRASS
OR ST. AUGUSTINE GRASS

APR 15 - JUN 30 WEEPING LOVE GRASS 25 LBS/ACRE
OR BAHIA GRASS

JUL 1 - AUG 15 TALL FESCUE AND 120 LBS/ACRE
*** BROWNTOP MILLET 35 LBS/ACRE
*** OR SORGHUM-SUDAN HYBRIDS 30 LBS/ACRE

PLANT INSTALLATION & MAINTENANCE NOTES:
1. ALL LANDSCAPING SHALL BE OF NURSERY STOCK QUALITY AND SHALL BE INSTALLED TO ACCEPTED NC LANDSCAPE

CONTRACTOR STANDARDS.
2. ALL LANDSCAPING SHALL BE ADAPTABLE TO CLIMATIC CONDITIONS OF THE AREA.
3. LARGE TREES SHOULD NOT BE PLANTED WITHIN EASEMENTS AND A MINIMUM OF 6' FROM UTILITY LINES, UNLESS

OTHERWISE SPECIFIED BY REVIEWING AGENCY. SHRUBS MAY BE PLANTED IN EASEMENTS, BUT A MINIMUM OF 3' FROM
UTILITY LINES, UNLESS OTHERWISE SPECIFIED BY REVIEWING AGENCY.

4. ALL LANDSCAPING SHALL BE MAINTAINED IN GOOD CONDITION.
5. ALL LANDSCAPING SHALL AT ALL TIMES PRESENT A HEALTHY, NEAT, CLEAN, ORDERLY, DISEASE-FREE AND PEST-FREE

APPEARANCE.
6. ALL LANDSCAPING SOIL AND FILL SHALL BE FREE FROM WEEDS, REFUSE, AND DEBRIS AT ALL TIMES.
7. EXCESS SOIL SHALL BE DISPOSED OF IN A LEGAL MANNER.
8. ANY DEAD PLANT MATERIAL OR MATERIAL THAT FAILS TO SHOW HEALTHY GROWTH MUST BE REMOVED WITHIN 30

DAYS.
9. REPLACEMENT OF REMOVED PLANT MATERIAL MUST TAKE PLACE WITHIN 90 DAYS OF REMOVAL OR NOTIFICATION BY

THE TOWN, WHICHEVER OCCURS FIRST.
10. ANY REPLACEMENT PLANT MATERIAL MUST MEET THE SIZE AND OTHER CHARACTERISTICS OF NEWLY PLANTED

MATERIAL.
11. IF USING STAKES AND GUYS SUCH SUPPORTS SHALL BE DESIGNED SO AS TO PROTECT TREES AND SHRUBS FROM INJURY.

TREES AND SHRUBS SHALL BE FASTENED TO THE SUPPORT WITH AN ACCEPTABLE COMMERCIAL TREE TIE OF PLASTIC OR
HOSE-COVERED WIRE. AFTER THE WARRANTY PERIOD HAS ENDED, STAKES AND GUYS SHALL BE REMOVED.

12. CONTRACTOR IS RESPONSIBLE TO CONTACT MISS UTILITIES (811) 48 HOURS PRIOR TO COMMENCEMENT OF WORK.
CONTACT LANDSCAPE ARCHITECT IF FIELD CONFLICTS/DISCREPANCIES ARISE.

13. CONTRACTOR RESPONSIBLE TO VERIFY PLANT COUNTS. PLANTING PLAN SHALL GOVERN IN THE CASE OF A CONFLICT.
14. ALL PLANTS SHALL MEET OR EXCEED STANDARDS AS DETERMINED BY THE AMERICAN STANDARD OF NURSERY STOCK.
15. CONTRACTOR SHALL WARRANTY ALL PLANTS FOR A PERIOD OF ONE YEAR FROM DATE OF FINAL ACCEPTANCE.
16. WHEN POSSIBLE, PLANTING SHALL BE INSTALLED BETWEEN SEPTEMBER 1 - JUNE 30TH AND IN FAVORABLE WEATHER

CONDITIONS. WHEN PLANTING MUST BE PERFORMED OUTSIDE OF SPECIFIED DATES, PLANTS MUST BE WATERED ON A
REGULAR BASIS TO ENSURE VIABILITY.

17. PLANT VARIETIES, SIZES AND LAYOUT SHALL CONFORM ACCURATELY TO THE LANDSCAPE PLAN. CONTACT LANDSCAPE
ARCHITECT FOR FIELD CONFLICTS.

18. DISTURBED AREAS SHALL BE SEEDED ACCORDING TO THE NOTES FOUND ON THIS PAGE.
19. PLANT SUBSTITUTIONS SHALL BE BROUGHT TO THE ATTENTION OF AND APPROVED BY LANDSCAPE ARCHITECT PRIOR TO

INSTALLATION.
20. MULCH USED ON-SITE SHALL BE OF A NON-DYED, NATURAL HARDWOOD VARIETY TO BE INSTALLED AT A MAXIMUM

DEPTH OF 3", MINIMUM DEPTH OF 2".
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PLANTING
NOTES AND

DETAILS

L3

GENERAL NOTES:
1. LOCATION OF STREET TREES MAY VARY DUE TO PROPOSED DRIVEWAYS. CONTRACTOR SHALL COORDINATE BETWEEN

THE PROPOSED STREET TREES AND DRIVEWAYS. ENSURE A MINIMUM SPACING OF 15' BETWEEN SMALL STREET TREES,
25' BETWEEN MEDIUM STREET TREES, AND 35' BETWEEN LARGE STREET TREES IS MAINTAINED.
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