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UC-9 TO UC-11 DETAILS
PROTILE (HORIZORIAL e iMA Enmire ’E’:;ZZ:IEERING & SAFETY BRANCH
o s o 1 2 2Z/MA Engineering | [
avaw/ | CONSULTANTS, INC. 1556 MAIL SERVICE CENTER 860 CAPITAL BOULEVARD PHONE: (919) 715-8803
598 East Chatham Street  Suite 137 Cary, NC 27511 RALEIGH,NC 276991556 RALEIGH,NC 27603 FAX:  (919) 715-8804
9 PROFILE (VERTICAL) A A Phone: 919.297.0220 Fax: 919.297.0221 )



DCN

0371DEL P17-18

1/31/2012
4716\UC_Plan_Revisions\MAELC Des:

grm\U-4716B\U-4716B_UC-02.dgn

QM

Note: Not to Scale

*».UE. =

Subsurface Utility Engineering

STATE OF NORTH CAROLINA

RAIL DIVISION

UTILITIES PLAN SHEET SYMBOLS

Proposed Back Flow Preventor -
Relocate Back Flow Preventor -~
Existing Water Valye
Proposed Valve
Proposed quping valve .........................................
Existing Water Meter
Proposed Water Meter

Proposed Water Meter /Vault oo

Reloccﬂ.e Wa.'.er Mefer .............................................

Remove Wa.l.er Me.l.er ..............................................

Exisﬁng Hyd FANE
Prop Hyd FONT oo
Reloca-l-e Hyd FANT o

Remove Hyd FONTE oo

Existing Manhole
Proposed UT Manhole e
Remove UT Manhole
Abandon Utility Manhole

Sewer Line S-l-op ........................................................

Sewer Line S'I'op w Bypqss .................................

TGV

WM

PWM

iof

RWM
'

REM WM

a;y
%;ﬁ

REM FH

MH

REM UT MH
ABAND MH

LS

LS/BP

Water

Sewer

Proposed RPZ Back Flow Preventor -

Relocate RPZ Back Flow Preventor -~

\A/(]fear (:rC)SS; ...............................................................
Water Plug ..............................................................

Wa’rer Reducer ..........................................................

Wafer Tee ..................................................................

Wa’rer PU m p Sfoﬁon .................................................

Water Thrust Block
Blow Off Valve
Air Release Valve

Water Line Stop

Water Line Stop w Bypass -

Sewer Cross ................................................................
Sewer Plug ...................................................................
SeWer Reducer ..........................................................

Sewer Tee ------------------------------------------------------------------

Sewer Pump S’ra’rion .................................................

Sewer Thrust Block

AR

LS

LS/BP

Steel Pile Pier
Test Hole (SUE)

Prop Utility Vault

PROJECT REFERENCE NO. SHEET NO.
U-47168 uc-2
Utility By Other Symbols
Proposed Tel Pole -0~
Proposed Power Pole ~ 6
Proposed Joint Use Power, Tel Pole - 4
Proposed Joint Use Power, CATV Pole - -O-
Proposed Joint Use Power, Tel, CATV Pole S
Proposed Joint Use Tel, CATV Pole 5
PUE Monument s o
cP
Concrete Pier = o ||
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GENERAL NOTES:
1. THESE PLANS ONLY ADDRESS RELOCATIONS FOR THE FOLLOWING UTILITIES: WATER, GRAVITY SANITARY SEWER, SANITARY FORCE MAIN.
2. UTILITY OWNERS FOR ALL OTHER UTILITIES (TELEPHONE, POWER, GAS, CABLE TV, FIBER OPTIC, ETC.) SHALL PROVIDE THEIR OWN
RELOCATION PLANS.
3. REFER TO PLANS BY HNTB FOR ALL DESIGN AND DETAIL INFORMATION FOR PROPOSED DRAINAGE STRUCTURES, DITCHES, RAILROAD
ALIGNMENT, AND ROAD ALIGNMENT.
4. THE LOCATION, SIZE, AND MATERIAL TYPE OF THE EXISTING UTILITIES SHOWN ON THE PLANS HAVE BEEN OBTAINED FROM THE BEST
AVAILABLE DATA AT THE TIME. THE CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE EXACT LOCATION, ELEVATION, SIZE, DIRECTION,
AND MATERIAL TYPE OF ALL EXISTING UTILITIES PRIOR TO ORDERING HIS MATERIALS.
5. CONTRACTOR SHALL NOTIFY NC ONE-CALL AT 1-800-632-4949 PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION ACTIVITY SUCH THAT
ALL EXISTING UTILITIES CAN BE MARKED. FURTHERMORE, THE CONTRACTOR SHALL MAKE EVERY EFFORT TO CONTACT ANY UTILITY OWNERS
THAT ARE NOT MEMBERS OF NC ONE-CALL AND HAVE FACILITIES RESIDING WITHIN THE PROJECT LIMITS.
6. THE EXISTING WATER AND SEWER FACILITIES ARE TO REMAIN IN PLACE AND FUNCTIONING UNTIL NEW FACILITIES ARE CERTIFIED AS
COMPLETE BY THE NCDOT RESIDENT ENGINEER.
7. ALL WATER AND SEWER IMPROVEMENTS ARE TO BE CONSTRUCTED IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS AND STANDARD
DRAWINGS OF THE NCDOT, DATED JULY 2012. f
8. CONTRACTOR IS REQUIRED TO COMPLY WITH 15A NCAC 18C.906 — RELATION OF WATER MAINS TO SEWERS.
9. WATER AND SEWER IMPROVEMENTS SHALL BE CONSTRUCTED BY A NC LICENSED UTILITY CONTRACTOR.
10. CONTRACTOR SHALL NOTIFY THE UTILITY OWNER 7 BUSINESS DAYS IN ADVANCE OF PERFORMING ANY TIE-IN WORK.
CONTRACTOR SHALL NOTIFY ALL AFFECTED CUSTOMERS 24 HOURS IN ADVANCE OF SERVICE INTERRUPTIONS. CONTRACTOR SHALL
NOTIFY ALL AFFECTED CRITICAL FACILITIES (I.E., CORRECTIONAL FACILITY, HOSPITAL, SCHOOLS, MEDICAL FACILITIES, DAY CARE CENTERS, ETC.)
72 HOURS IN ADVANCE OF SERVICE INTERRUPTION.
11. CONTRACTOR SHALL NOT OPERATE ANY VALVES ON THE EXISTING WATER OR SANITARY SYSTEM. CONTRACTOR SHALL CONTACT UTILITY OWNER
TO CONDUCT STRATEGIC OPERATION OF VALVES FOR SERVICE INTERRUPTION IN ORDER TO PERFORM SPECIFIC TIE-IN
OPERATIONS.
- 12. CONTRACTOR SHALL NOT OPERATE ANY VALVES ON THE EXISTING SANITARY FORCE MAIN SYSTEMS. CONTRACTOR SHALL CONTACT
DURHAM COUNTY TO CONDUCT STRATEGIC SHUT DOWN OF PUMP STATIONS AND/OR OPERATION OF SEWER VALVES FOR SERVICE
INTERRUPTION IN ORDER TO PERFORM SPECIFIC TIE-IN OPERATIONS.
13. WHERE POURED IN PLACE CONCRETE THRUST BLOCKS ARE UTILIZED FOR THRUST RESTRAINT OF PIPE, THE CONTRACTOR SHALL NOT
PRESSURIZE THE LINE FOR TESTING UNTIL THE CONCRETE REACHES ACCEPTABLE STRENGTH.
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WATER LINE NOTES:

PROJECT REFERENCE NO. SHEET NO.

U—-47168 uc-3

UTILITY OWNERS ON THIS PROJECT: SCALE: 1" = 30 FT

1. DURHAM COUNTY UTILITY DESIGN ENGINEER

UTILITY: 8" GRAVITY SEWER o
8" SANITARY FORCE MAIN %@%é ,

18" SANITARY FORCE MAIN FAYSS
CONTACT: TED CREDLE
PHONE: 919-544-8280

2. CITY OF DURHAM IV RSO SS
UTILITY: 12" WATER LINE o P O e
16" WATER LINE

CONTACT: ERIC HALSTEAD

PHONE: 919-560-4326 x30259 ,-_-,"E%ZM A Engineering

CONSULTANTS, INC.
598 East Chatham Street  Suite 137 Cary, NC 27511

Phone: 919.297.0220 Fax: 919.297.0221

1. ALL WATER LINE PIPE SHALL BE DUCTILE IRON WITH RESTRAINED JOINT CONSTRUCTION.
2. ALL WATER LINE FITTINGS, 4-INCHES THROUGH 18-INCHES IN DIAMETER, SHALL BE DUCTILE IRON PIPE (CLASS 350).

3. ALL FITTINGS (BENDS, TEES, CROSSES, REDUCERS, PLUGS, ETC.) SHALL BE ADEQUATELY RESTRAINED BY THE USE OF RESTRAINED JOINT CONSTRUCTION
AND /OR CAST IN PLACE CONCRETE THRUST RESTRAINTS AS DETAILED ON THESE DRAWINGS, OR AS DIRECTED BY THE RESIDENT ENGINEER.

4. ALL WATER SERVICES, 2-INCHES IN DIAMETER AND SMALLER, SHALL BE INSTALLED UNDER ACTIVE ROADS BY TRENCHLESS METHOD, AS DIRECTED
BY THE NCDOT RESIDENT ENGINEER.

5. ALL EXISTING WATER METERS TO REMAIN SHALL BE "RECONNECTED” TO THE PROPOSED WATER MAIN WITH NEW WATER SERVICE LINES.
6. ALL EXISTING WATER METERS TO BE RELOCATED SHALL BE DIRECTLY CONNECTED TO THE EXISTING OR PROPOSED WATER MAIN WITH NEW SERVICE LINES.

7. ALL NEW WATER SERVICE LINES SHALL BE CONSIDERED INCIDENTAL TO THE CONSTRUCTION OF NEW WATER METERS; RELOCATION OF EXISTING WATER
METERS; AND RECONNECTION OF EXISTING WATER METERS.

8. ALL NEW WATER METERS SHALL BE LOCATED AT THE RIGHT-OF-WAY LINE.

9. CONTRACTOR SHALL CONNECT THE OUTLET SIDE OF RELOCATED WATER METER TO THE EXISTING CUSTOMER SERVICE LINE OUTSIDE OF THE
RIGHT-OF-WAY LINE.

10. CONTRACTOR SHALL RETURN ALL REMOVED WATER METERS TO THE UTILITY OWNER. CONTRACTOR SHALL PROPERLY DISPOSE OF
ALL OTHER PARTS, PIPING, AND METER BOXES.

11. EXISTING WATER SERVICE LINES BETWEEN THE EXISTING WATER MAIN AND THE REMOV‘ED WATER METER SHALL BE ABANDONED IN PLACE OR
REMOVED AS NEEDED, AS PER NCDOT SPECIFICATIONS.

12. ALL HYDRANTS, RELOCATED OR PROPOSED, SHALL BE LOCATED INSIDE THE (PROPOSED OR EX!STlNG) RIGHT-OF-WAY LINE AS NOTED PER THE INSTALLATION DETAIL.

13. HYDRANTS, LABELED HEREIN, TO BE REMOVED SHALL BECOME THE PROPERTY OF THE CONTRACTOR FOR PROPER DISPOSAL. THESE HYDRANTS
SHALL NOT BE USED AS NEW HYDRANTS IN THE PROPOSED CONSTRUCTION, UNLESS OTHERWISE DIRECTED BY THE CITY OF DURHAM REPRESENTATIVE.

14. RELOCATED HYDRANTS SHALL BE TESTED AFTER RELOCATION TO INSURE THE HYDRANT IS IN PROPER WORKING ORDER. IF THE RELOCATED HYDRANT
DOES NOT OPERATE PROPERLY, THEN THE CONTRACTOR SHALL REMOVE THE RELOCATED HYDRANT AND INSTALL A NEW HYDRANT.

SANITARY FORCE MAIN NOTES:

1. ALL PROPOSED SANITARY FORCE MAIN SHALL BE DUCTILE IRON WITH RESTRAINED JOINT CONSTRUCTION.

2. THE DURHAM COUNTY FORCE MAINS CAN ONLY BE SHUTDOWN FOR 4 TO 5 HOURS AT A TIME, MONDAY TO FRIDAY. ANY LENGTH OF TIME BEYOND
THAT AND THE CONTRACTOR WILL NEED TO EMPLOY A PUMP AND HAUL METHOD. ON WEEKENDS, SHUTDOWNS MAY BE POSSIBLE FOR UP TO 9 HOURS
AT A TIME DUE TO THE LACK OF INDUSTRIAL ACTIVITY.

3. WHEN NECESSARY, THE CONTRACTOR SHALL EMPLOY A PUMP AND HAUL METHOD TO BYPASS SECTIONS OF SANITARY FORCE MAIN UNDER CONSTRUCTION.
CONTRACTOR SHALL PUMP WASTE FROM THE WET WELL OF THE PUMP STATION, UPSTREAM OF THE CONSTRUCTION, INTO A TANKER AND REINTRODUCE THE
WASTE BACK INTO THE SAME SYSTEM AT A MANHOLE DOWNSTREAM OF THE CONSTRUCTION. CONTRACTOR SHALL COORDINATE ALL ASPECTS OF THIS
OPERATION WITH DURHAM COUNTY PRIOR TO BEGINNING ANY SAID WORK. ALL TRANSPORTING OF WASTEWATER SHALL BE IN ACCORDANCE
WITH THE RULES AND REGULATIONS OF NCDOT, THE LOCAL MUNICIPALITY, AND OTHER AGENCIES WITH JURISDICTION.
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/ PROJECT REFERENCE NO. SHEET NO.
‘/" U-47168 Uc—4
7 SCALE: 17 = 30 FT
! UTILITY DESIGN ENGINEER
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-L1- STA. 15+91.9-RT 28.0
RELOCATE HYDRANT

5

017 68
MA Engineering

> B2 | ==
0 y—/—/
awew/ | CONSULTANTS, INC.
598 East Chatham Street  Suite 137 Cary, NC 27511
Phone: 919.297.0220 Fax: 919.297.0221

| CITY OF DURHAM WATER LINE
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P 7 K UTILITY OWNERS ON THIS SHEET: ~_ | n
/ - / AREA '(//\/DER UNDERCONSTRUCTION 4 GITY OF DURHAM N ~ l
________________________________ K K UTILITY: 12" WATER ON KEYSTONE PARK DRIVE - l
T CONTACT: ERIC HALSTEAD
PHONE: 919-560-4326 x30259
NOTES:

2. TOWN OF CARY
UTILITY: 12" WATER ON CHURCH STREET
CONTACT: GLEN HARRELL
PHONE: 919-460-4933

1. ALL WATER PIPE SHALL BE RESTRAINED JOINT CONSTRUCTION.

2. THE TOWN OF CARY WATER LINE ALONG CHURCH STREET AND
ACROSS THE RAILROAD R/W TO BE RELOCATED UNDER PROJECT
U-4716A/C PRIOR TO CONSTRUCTION OF THE PROPOSED DITCHES
DEPICTED ALONG CHURCH STREET.
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SCALE: 1" = 30 FT

UTILITY DESIGN ENGINEER
{ I Z _
\‘k susy C)W%y p
,\/ v ( . Qf\»"“g ""{fﬁ;" J

// | 20/2-/0-03
: KEYSTONE PARK ASSOC.LLC - | _.;:-%MA Engineering
=l VARI / e DB 5505 PG 513 : awmy/, | CONSULTANTS, INC. |
\\ o ETP PB 133 PG 112 hone: 915.307.0030 - e Y Yo7 0301

« UTILITY OWNERS ON THIS SHEET:

1. CITY OF DURHAM

UTILITY: 168" WATER
ON KEYSTONE PARK DRIVE EXTENSION

\\ 1
w ,
l ' CONTACT: ERIC HALSTEAD
PHONE: 919-560-4326 x30259

119.08’
89°l8o~ W

/5
A

2. DURHAM COUNTY
UTILITY: 8" & 12" GRAVITY SEWER / 8" FORCE MAIN

BEGIN CONSTRUETION , \ .‘
ON KEYSTONE PARK DRIVE EXTENSION

————e
——

T s

CONTACT: TED CREDLE ‘

|
I |
0 / /f' {! @ HA L PO Sta. 1145000 j \ , PHONE: 919-544-8280
bo €9 1 | FENCE WILL BE PLACED : e
| I I‘ (, LIBERTY DURNAM {LLC [ / BY PROPERTY OWNER WW
IPG 674 : '
| . ,
- l { f{ocg PB 152 PG 373 3 DURHAM COUNTY : FOR PROFILE OF 8" SANITARY FORCE MAIN
f!! O 3 /[ PUMP STATION SITE ; ; | REFER TO SHEET UC-8
R o )
S M s R~
| QD/ /f' St << BST
| o)
\ | !’% o \\ \ -L- STA. 14+66.15-LT 26.0 %
\ e |y, BEGIN GRAD S \ 30" C&G RELOCATE WATER METER
| S | O
\\‘{3%{;}% S‘D - - POT Sta 1147000 l 3 % @
~J _ —
LIy T8y -L- STA. 11+72.97-RT 12.16 L Rhife g, Wogalage SN FAYE B. PROCTOR
1S3 TO STA 12+27.72-RT 12.92 - =T EXISTING 50 Ll NeR ESMT .
2 " . . 4
N ! - Tl ’
T B ABANDON 55 LF OF 12" UTILITY PIPE I 28148 DEB 2938;::8053”
INSTALL 60 LF OF 12" WATER LINE | I :
\ ;!f C%:i[ REFER TO DETAIL ON SHEETUC-9  |,~ : R TN 8 asBNl X S 0I35728"E
] P TOeray == R - - - .. - .
| — P E oot om0 9 : ! -L- STA. 15+18.90-RT 7.88 L- )
E=foen . i , TR T,
o TIE TO EXISTING RADILS S 800

2
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o =
e - N -L- STA. 18+90.23-LT 15.10
| e ol 7 N o _SST ’’’’’ e Q 8-INCH SAN. FORCE MAIN
IE o — B S et T o3 i 45 DEG BEND —
> 0 W\D kR - | = < il — o L0 TIE TO EXISTING
’ jo HW x ‘ éé N e T T —n T %
| Ea e . SN M e e S -L- STA. 18+83.53-LT 8.20
Uy EEs i B — v 8-INCH SAN. FORCE MAIN
+- RIRHE: \\ ) 45 DEG BEND — @)
» " RCP-IV , 5 CB ~_ 15" Repl| P
40" CITY OF DURHAM n . |y
C PUBLIC WATER ESMT. e — ) < M_m )
] ~— —_PB I8IPG 8T ~ | wooDS
T - — i . 0516 Z o] L ©
E ' 15" CSP < WM 70 <O
i g ] W/ELBOW ~—_ =™
IS PD i —=es5] ()
A e e — — E— 7 — S
| | uirs PDE y £ ~ B~ —1 | E
| D S N —e——— 7 L]
1
, 40’
; -L- STA. 13+26.23-RT 29.32 &b —w I
RELOCATE FIRE HYDRANT Z
| + i
| ; L- STA. 15+88.78-RT 28.89 @5] I %
\1 +2 30 COUNTY OF DURHAM RELOCATE FIRE HYDRANT YO
| N PB 18IPG 87 -
| O » ABANDON 371 LF OF <
| a AREA UNDER CONSTRUCTION 8-INCH UTILITY PIPE =
1 -L- STA. 18+07.90-RT 29.24
j | 373 LF OF 8-INCH RELOCATE FIRE HYDRANT
o D.l. SAN. FORCE MAIN
= ! NOTES:
APPROA ° 1. ALL WATER PIPE SHALL BE RESTRAINED JOINT CONSTRUCTION.
@ | & 2. ALL SANITARY FORCE MAIN PIPE SHALL BE RESTRAINED JOINT CONSTRUCTION.
3. REFER TO ROADWAY DESIGN PLANS FOR PUMP STATION SITE IMPROVEMENTS, Y
e m t\ T INCLUDING: FENCE WORK, CURB CUT, DRIVEWAY AND EASEMENT EXTENSION. KEYSTONE EAST ASSOCIATES LLC
4. POSSIBILITY OF ENCOUNTERING WEATHERED ROCK DURING EXCAVATION OF | | DB 3003 PG 885
“ THE PROPOSED TRENCH FOR THE NEW 8" SANITARY FORCE MAIN. PB 174 PG 82
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PROJECT REFERENCE NO. SHEET NO.

U—-47168 Uuc-6
wgz SCALE: 1”7 = 30 FT

3.50,p1, W N ——| ~ UTILITY DESIGN ENGINEER

\ RAYMOND PROCTOR

\ DB 989 PG 567
PB 95 PG 10

RAYMOND PROCTOR

i‘ DB 287 PG 107
| PB 44 PG 127
j ¢ _—".'f..ﬂMA Engineering
! e/ |CONSULTANTS, INC.

598 East Chatham Street  Suite 137 Cary, NC 27511
Phone: 919.297.0220 Fax: 919.297.0221
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- UTILITY OWNERS ON THIS SHEET:

E O /, /(’)

1. DURHAM COUNTY
UTILITY: 8" SANITARY FORCE MAIN ON T
KEYSTONE PARK DRIVE EXTENSION
18" SAN. FORCE MAIN ON
HOPSON ROAD
CONTACT: TED CREDLE
PHONE: 919-544-8280

2. CITY OF DURHAM ©
UTILITY: 16" WATER ON HOPSON ROAD
CONTACT: ERIC HALSTEAD RETAIN
PHONE: 919-560-4326 X30259 ADJUST COVER
® ® TO FINAL GRADE
Led
FAYE B. PROCTOR . & FAYE B. PROCTOR O
DB 2428 PG Al SIS DB 2428 PG Al —
PB 94 PG 59 sls PB 94 PG 59 —
SeThs -
%) T 7 _\77\
/
)
/ S "B 166 PG 73
| / & | [ PB IBIPG 383
DONALD W. CLEGG [0 o / /
DB 2454 PG 505
5 14 FG 2 . N N
e / "' TO STA. 156+75.5-LT 29.6
3 /i
+ v N\ . RETAIN SAN MH
o Z\& \\ ADJUST COVER
- o X X . _TOFINALGRADE | A p /i Il Ifr ([ F jorsofy 7777 e ]
Ok X . E- $===PDE =
S Op4 19025~ /RN - ] el T, e SR
, S 009’ \ A/, S 0072°08" £ 5 00408 £ T P o - Ty ) — —~ 01 4] [/9Y Y- STA. 16+38.7-LT 24.4 ~
w D ] —C%¥"—L""M%g”‘—"7/— L= — T e e - ’;T“—_:—“—”—”:é‘ﬁ'lzof"“/\i"_—"—_ = = == : : — — [ S~ Radlly L RETAIN 16"+VALVE
| E 'S 730 TOUNTY OF mgﬁgi%m;?m SEWER ESMT. T T T T — — —SS4— — — — — — — — — T T T T N R AND MH STRUCTURE
- e e . s AT — =" — - — - = — — — o — — —— — = Y- STA. 16+42.2-RT 15.5
Llf.l % 40’ CITY OF DURHAM PUBLIC WATER ESMT.PB I8IPG 87 - U i :?\IES'\_’I'_(KI\_/LESUATI\'J"—"SFEV':,";R
| \ VALVE BOX
.Z m /E\ = \\ !
—I LIJ rs { O
L (L/LI) “*““‘""‘“"‘“““***———*"—M ~~~~~~~~~~~~ "Ax‘"‘“‘;"\\ i ,,/ /,J’O !
O E E RETAIN | i Uy “
ADJUST COVER - S
E AREA UNDER CONSTRUCTIQN / E E TO FINAL G%(ADE ” /l;\ 1
“L- STA. 21+57.8-LT 38.2 l | |
E RETAIN HYDRANT - : I 1/ / { | |
e -L- STA. 25+24.4-RT 38.1 | | LY
- RELOCATE HYDRANT , e / In a4l !
- —— (VERTICALLY) e
, - - MATCH LINE -Y- STA. 17+50
NOTES:
1. ALL WATER PIPE SHALL BE RESTRAINED JOINT CONSTRUCTION. / SEE SH EET UC-7
2. ALL SANITARY FORCE MAIN PIPE SHALL BE RESTRAINED JOINT CONSTRUCTION. KEYSTONE EAST ASSOCIATES LLC
3. REFER TO SHEET UC-10 FOR OFFSET SANITARY AIR RELEASE VALVE DETAIL. / DB 3003 PG 885

PB 174 PG 82
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PROJECT REFERENCE NO. SHEET NO.

1. ALL WATER PIPE SHALL BE RESTRAINED JOINT CONSTRUCTION.
2. ALL SANITARY FORCE MAIN PIPE SHALL BE RESTRAINED JOINT CONSTRUCTION.
3. THE CITY OF DURHAM WATER LINE AND DURHAM COUNTY FORCE MAIN ALONG

UTILITY OWNERS ON THIS SHEET:

1. DURHAM COUNTY
UTILITY: 18" SAN. FORCE MAIN

\\ \ \ \ \
N \ \ Vo / /
. S RANE ; / ; // U=4716B uc—-7
( ‘ \\) \\\ \\ </ \\ Q / / l; / SCALE: 1" = 30 FT
N \\\\\\\ \\\ \\\ N I, / I:[ UTILITY DESI,:N ENGINEER
~~~~~~ \ \ / . / “mmms Mg,
~~~~~~~~ AN N / L S50 CARG S,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N \ ; / - NORTH CAROLINA SRETHIAN
______________ N ¥ // v/ RAILRQO < ) :,
T N { / A DB 5444 42 e, 025760075
So \ .I ., 8./ ‘
S \ / / | AR 4
™ | / RIP_RAP | ; ]  RSUN G105
N \ J . . i e
\\ \ / m ] ' ]
\ \ N ~_/ [ — —
o TMC ASSOCIATES LLC X __2-0807
Voo OB 4715 PG 287 i / _.;.-.;_.-ﬁMA Engineering
Vo i / avaw/ | CONSULTANTS, INC.
y 598 East Chatham Street  Suite 137 Cary, NC 27511
\ '; PB Ieb PG 73 ,-" / Phone: 919.297.0220 Fax: 919.257.0221
3 ! PB 18IPG 383 ; l
L i |
o i | —F
I ! / =
N i | — — —
1 1 .
| ! | \
Lo J
o X \
-Y- STA. 18+17.3-LT 21.0 Lo b /
TO STA. 18+70.2-LT 21.1 L / | \
ABANDON 53 LF OF 16" UTILITY PIPE o ; | , W
INSTALL 55 LF OF 16" WATER LINE P ; / \ 5
SEE DETAIL ON SHEET UC-9 o : ] : ‘ g
I
oy . %
P! 7 \ ©
| ! \
5 / NELSON PARTNERS \
] 3 DB 2228 PG 646 ‘
' g _
o i e Z32 % AN
m : N3 Tt BT \ \ '\ —
N t — e —
rh l ki el AN
1 . co o WO O N
N \ % (Jdi‘: O / \ ~~~~~~~~~~~~
1 o L\]ﬂ ;S ___#” /;SI T
— 1 __ b O ML S| 5 SIDEWALK
I""' D LXISTI ) U — _ 5
= V= = = = = —= 4p-30—H e
U) !- ——*7‘[: 3/50\0}/{“\\ e -——& =z é’ :[II: : :Oj '[FSS
I - o = ._‘___ ___ooj [ _'l—_ .__” — = — —, =% == - | 04 1
> | S 88 3G 120" L | 243 | |
I : i = 5
O\F-—Y—-I ® & “
. <
W L —== SIA = |
Z 0 M — — — e T
- o = l;x_”’“__'— _ w
- Hj : __ X 5 EXISTING R/W 7~
10U ] 1 :77 B 3l
CIDU) 50" 120" EZF A i C F Z I
! , bt
e O i GRAU 3 [ @
< Iy em——————————=== S —— e
> /R\ L p—— =
S ; o= e = R
W _,. "
i |
i . !
. I
! !
Y- STA. 18+10.2-RT 12.8 i ; LEON R OBRIANT
TO STA. 18+70.50-RT 14.3 ; .
ABANDON 61 LF OF 18" UTILITY PIPE ; O ! NO DEED REFFERENCE
INSTALL 64 LF OF 18" SAN. FORCE MAIN | : | PB I51PG 169
SEE DETAIL ON SHEET UC-9 ! . :
] Fo
-" s
! 71 - !
i i
! | Gy
i l Qi
! l >
I
NOTES: i { Ay
I |
I |
HOPSON ROAD CROSSING THROUGH THE RAILROAD R/W TO BE RELOCATED ! | |
UNDER PROJECT U-4716A/C. ! !
4 . POSSIBILITY OF ENCOUNTERING WEATHERED ROCK DURING EXCAVATION ! !
OF THE PROPOSED TRENCH FOR THE NEW 16" WATER LINE AND 18" i .
SANITARY FORCE MAIN. i |
i :
i !
i |
KEYSTONE EAST ASSCCIATES LLC ;
DB 3003 PG 885 i
PB 174 PG 82 ]

NORTH

A RAILROAD CO
443 PG 33l

—
—— —

——
v — — —

CONTACT: TED CREDLE
PHONE: 919-544-8280

2. CITY OF DURHAM
UTILITY: 16" WATER LINE
CONTACT: ERIC HALSTEAD
PHONE: 919-5660-4326 x30259
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PROJECT REFERENCE NO.

SHEET NO.

U-4716B

uC-8

420

410

400

UTILITY DESIGN ENGINEER

MA Engineering

CONSULTANTS, INC.

598 E. Chatham Sireet,
Suite 137

Cary, N. C. 27511

JEEES L N Rt LR EENER R EReS
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330
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WATER x x
(OVER) i~ S
1 ] § ]
—~ 1%2]
¥ 0
< S ~—10-0" MIN.—
WS
=
WATER SEWER
N
30" MIN. wﬁ} 3
N
WATER | o 0

|
SEWER %

SEE NOTE 1

1-6" MIN.*T

e

D.l. SEWER (OVER)

10-0" MlN."l

—— 1-6" MIN.

1 | WATER ; %

é’ D.I. WATER (UNDER)
SEE NOTE 2

1-6" MIN.—J‘

NOTES:

1. WHERE THE WATER MAIN IS INSTALLED ABOVE THE SEWER, BUT LESS THAN 18" CLEAR, BOTH THE
WATER AND THE SEWER MAINS SHALL BE CONSTRUCTED OF DUCTILE IRON PIPE WITH WATER MAIN
STANDARD JOINTS FOR A LATERAL DISTANCE OF AT LEAST 10 FEET ON EACH SIDE OF THE POINT OF

CROSSING.

2. WHERE THE WATER PIPE IS LAID UNDER SEWER, BOTH THE WATER AND THE SEWER MAINS SHALL
BE CONSTRUCTED OF DUCTILE IRON PIPE WITH WATER MAIN STANDARD JOINTS FOR A LATERAL
DISTANCE OF AT LEAST 10 FEET ON EACH SIDE OF THE POINT OF CROSSING.

3. "SEWER" SHALL BE CONSIDERED TO MEAN EITHER SANITARY SEWER OR STORM SEWER.

TYPICAL PIPE CROSSING AND PARALLELS

D
Tl

SEWER

NTS

CL PIPE

6-INCH WIDE
UTILITY MARKING — FINISHED GRADE
TAPE l J/
LOCAL EXCAVATED \ ~— SHEETED TRENCH\ 275,:' m\’;’( OPEN TRENCH é\‘
MATERIAL OR
99 \Y/\y/\Y/\Y/\y/\ _\\// y/\y/\y/\y/\y/\y/
S LOOSELITS |
COMPACTED TO 95% A A AR X
DENSITY - AASHTO T-99 \\//\\//\\//\\//\\//\\//\\ //\\//\\//\\//\\//\\//\\
AS MODIFIED BY THEQ.< N N T AN
AP NN
DEPARTMENT OF \ \\\/\\\\\\\\\/\\/\\\/\\ \\/\\\<\\<\\<\\/\\\/\
TRANSPORTATION - \\D0 75yt W 000 e wax 00
INSTALL < VN T2MIN 508 INANIN o B"MIN 5
AR D i by [ = =]
TOP OF PIPE A ﬁMﬁﬂ_ﬁﬂlﬁMﬁUﬁ O | H‘?.'ﬂﬁlﬂﬁﬂlﬁlﬁﬁ
- i == == == ==
SEE BEDDING :H;J:H:HHE\T =
DETAIL. THIS /\ =Tl 1'—“ | i_‘l t |“‘i 1 {_*E | I_ ! |““] I ‘—l | '—[ 1 !_I | I_‘l | I
SHEET T AN NN AN AN AT AN
UNDISTURBED OR
RECOMPACTED EARTH
NOTES:

1. ALL SHORING & TRENCHING SHALL COMPLY WITH OSHA SAFETY STANDARDS
FOR THE CONSTRUCTION INDUSTRY.

2. BELL HOLES NOT SHOWN.

3. ALL BACKFILL MATERIAL SHALL BE FREE OF ROCKS, FOREIGN MATERIAL,

AND FROZEN EARTH.

GENERAL TRENCH DETAIL

NTS

ON$$SS5$55585856$3

/\/ PROP. GRADE /\/
STORM DRAINAGE PIPE
RESTRAINED LENGTH RESTRAINED LENGTH
AS REQUIRED AS REQUIRED
(TYPICAL) (TYPICAL)
45° BEND 45° BEND
%) EXISTING PIPE EXISTING PIPE %
18" MIN.

45" BEND /
PROP. DI PIPE

(ONE FULL PIECE
CENTERED UNBER
STORM.DRAIN PIPE)

PROFILE
NTS

NOTES:
1. ALL FITTINGS AND JOINTS SHALL BE

45° BEND

RESTRAINED JOINT
(TYPICAL)

RESTRAINED JOINT DESIGN.

2. PROVIDE APPROPRIATE RESTRAINED LENGTH AS PER TABLE HEREIN.

PROJECT REFERENCE NO. SHEET NO.

U-47168 uc-9

UTILITY DESIGN ENGINEER

598 East Chatham Street
Phone: 919.297.0220

‘:.;:-ZMA Engineering

CONSULTANTS, INC.
Suite 137 Cary, NC 27511
Fax: 919.297.0221

MAXIMUM TRENCH WIDTH
AT TOP OF PIPE

NOMINAL NOMINAL
PIPE SIZE TRENCH WIDTH PIPE SIZE TRENCH WIDTH
(INCHES) (INCHES) (INCHES) (INCHES)
4 28 20 44
S 30 24 48
8 32 39 54
11/ 34 36 60
12 36 42 66
14 38 48 72
16 40 54 78
18 42
TYPE 4

(BEDDING FOR D.lI. PIPE)

2° MINI

/

PIPE BEDDED ON SAND, GRAVEL, OR CRUSHED STONE TO

A MINIMUM DEPTH OF 4 INCHES UNDER PIPE AND LIGHTLY
TAMPED IN PLACE. EMBEDMENT BACKFILLED IN LOOSE 6 INCHES
LAYERS COMPACTED TO 2 INCHES ABOVE TOP OF PIPE USING
LOCAL EXCAVATED MATERIAL, IF APPROVED BY THE ENGINEER,

OR SELECT MATERIAL. ALL MATERIAL SHALL BE FREE OF ROCKS,
FOREIGN MATERIAL, AND FROZEN EARTH. COMPACTION SHALL BE TO
APPROX. 957% DENSITY IN ACCORDANCE WITH AASHTO T-99

AS MODIFIED BY THE DEPARTMENT OF TRANSPORTATION.

AN

BACKFILL MATERIAL
SEE GENERAL
TRENCH DETAIL
THIS SHEET

EMBEDMENT

4* MINIMUM BEDDING
6" MINIMUM BEDDING

WHEN IN ROCK

BANK

VARIES

RESTRAINED LENGTH
AS REQUIRED

(TYPICAL)

45° BEND

SEXISTING OR PROPOSED PIPE

RESTRAINED JO:NT—L.

(TYPICAL)

45° BEND

¢ PROPOSED

BANK

PROP. DI PIPE/

(ONE FULL PIECE
CENTERED UNDER
DITCH LINE)

CROSS SECTION

NTS

COMPACT BACKFILL T
TO MINIMUM 95% 3_0"
DRY DENSITY AS l

afie.

PER AASHTO T-99.

45° BEND

EXISTING OR PROPOSED PIPE

45° BEND
RESTRAINED JOINT

(TYPICAL)

MIN.

FORCE MAIN / WATER MAIN CROSSING UNDER STORM DRAINAGE PIPE

FORCE MAIN / WATER LINE AT DITCH/STREAM/CREEK CROSSING

TRENCH & PIPE

CROSSING DETAILS
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HEET 1 OF 1
|1515.01

LS e i G KR PR S SRR S T A O S 200 Y S R
8

n

=

<<=
=== .3
= 3 (O] o
TR P

SOogT
W= -
R\W zééo%
o
1 I_ o " % o_ 3 é

INSTALL FLUSH WITH - N =3

FINAL GRADE FINAL GRADE, MAXTHOM % g0

NOT IN DITCH . - O
o ¢ =
v L SV STNTSTNTS NN NN KD
\\/\\/\\/\\/\\ //\\\//\\\/,\\\" N \//\//\// 4 \\/\\/\\/ \\/,\\ SN\
. WATER METER (INSTALL
36" MIN " IN NON-TRAFFIC AREA
ONLY)
O
WATER MAIN -
00 O~o

3" MIN. #57 OR
#78 WASHED STONE

SERVICE LINE
CORPORATION STOP

TAPPING SADDLE

NOTES:

1. THIS DETAIL SHOWS THE TYPICAL FINAL WATER METER CONFIGURATION
AFTER INSTALLATION OF A PROPOSED WATER METER, RECONNECTION OF
AN EXISTING WATER METER, OR RELOCATION OF A WATER METER.

ENGLISH STANDARD DRAWING FOR
WATER METER

SHEET 1 OF 1

LNVHAAH 3¥Id
404 HNIMvVHA QHVANVLS HSITONI

HEET 1 OF 1
|1515.02|

IS RESTRAINED TO THE MAIN. PROVIDE APPROPRIATE RESTRAINT.

3" MIN.

QOOOQ QOQOOO

1515.01
S R N
I
g =
S NOTES: ".__29
__Dﬁ' z THIS DETAIL SHOWS THE TYPICAL FINAL FIRE HYDRANT 5. HYDRANT LOCATION APPLIES TO PROPOSED AND RELOCATED FIRE <<E .
)>f20% CONFIGURATION AFTER INSTALLATION OF A PROPOSED FIRE HYDRANT, HYDRANTS. ZxrXo
Fo i RECONNECTION OF AN EXISTING FIRE HYDRANT, OR RELOCATION OF LHeC
mz T3 A FIRE HYDRANT. 6. LOCATE FIRE HYDRANT WITH 3' HORIZONTAL CLEARANCE FROM CoLTZ
o P ABOVE GROUND OBJECTS. £l .
TR>Lm KEEP DRAIN PORTS FREE FROM OBSTRUCTION. ST
23 7. PROVIDE A MINIMUM OF 3' COVER OVER ALL SECTIONS OF 2PxCs
=TS8R RESTRAIN ALL PIPE JOINTS AND FITTINGS. ACCEPTABLE TYPES OF HORIZONTAL PIPE. USE FITTINGS AS NECESSARY. ~xh =z
THon RESTRAINT INCLUDE RESTRAINING GLANDS; RESTRAINED, PUSH-ON D=y S
OEXX= JOINTS; AND 3/4" BITUMINOUS COATED, ALL-THREAD RESTRAINING 8. TAPPING SLEEVES MAY BE USED ON EXISTING MAINS IN LIEU OF LSHI
=>> RODS. THRUST BLOCKS ARE NOT AN ACCEPTABLE TYPE OF DI TEES. = .
23 = RESTRAINT. =
g | 9. LOCATE FIRE HYDRANT OUTSIDE OF THE VEHICLE RECOVERY AREA, o=
S H FOR RELOCATED OR RECONNECTED FIRE HYDRANTS,VERIFY THE VALVE ADJACENT TO THE R/W LINE, OR IN A PROTECTED AREA. |

1' TO RIGHT-OF -WAY

FIRE HYDRANT

A e ORIENT TOWARD ROADWAY

=< )
=g FINAL GRADE
s s 18"X18"X6" CONC COLLAR
- (IN UNPAVED AREAS ONLYT}
¥ % e =
i A e, PR TN i T S e e =
I o i S [ L 6" VALVE
I u SRaElT A AND VALVE BOX
oo, g ) e 6" WATER i DI TEE
ST, K PIPE 7 I l WATER MAIN
© L=4 H
7 g 7 |
Svo, O Hi l
°5 %%, ]
A AR A
APPSR Y T S T G T
4" X 8"X 16" PRECAST e
\'CONC. BLOCKING 4
7 CU. FT. CLEAN 6" WATER PIPE
#57 STONE

ENGLISH STANDARD DRAWING FOR
FIRE HYDRANT

SHEET 1 OF 1

1515. 02

ONSS$35$53555553%¢

PROJECT REFERENCE NO. SHEET NO.

U-4r168 uc-10

UTILITY DESIGN ENGINEER

LRI

%&g&&ﬁ&i&k?u
: gqfss&lé’,;;o
X ekl A

Vil 6, 1%

#""”ﬂdmsmg““‘w

2007 -07-3]

;_;ZMA Engineering
awaw/ |CONSULTANTS, INC.

598 East Chatham Street  Suite 137 Cary, NC 27511
Phone: 919.297.0220 Fax: 919.297.0221

/A .

&

I2|I
~ /
SIZE VARIES
AS DIRECTED
PLAN BY ENGINEER
ASPHALT THICKNESS
CONCRETE
|
|
l > /o (VARIES)
|
S N nL L______J e O {{/ = Eg
STONE &% »-+ "2 * 5T/ Win| - = / < o
BASE S e oL : Ll
- b - b ¢A ;‘. a‘ Lo 5 -q-
3 AN :f N
: : wnlx
=H=1=ILE T T =
o
<| (N
I ” @)
CAST IRON P
VALVE BOX ] L b
AND COVER ooy [ElE \
|
S~——EXISTING
GATE
VALVE
VALVE BOX IN PAVEMENT
VALVE BOX INSTALLATION

FOR 4", 6", 8" AND 12" GATE VALVES

NTS

UTILITY DETAILS




BASED ON TEST PRESSURE OF 200 P.S.l.
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HORIZONTAL RESTRAINT

(ALL AREAS GIVEN ARE IN SQUARE FEET)

(ALL VOLUMES GIVEN ARE IN CUBIC YARDS)==

VERTICAL RESTRAINT

PIPE
SIZE

DEGREE
OF BEND

THRUST =

LBS. STATIC

ALLOWABLE SOIL BEARING (PSF)

1000

2000

3000 | 4000 | 5000 |6000 | TO00

PIPE
SIZE

RESTRAINING RODS

DEGREE OF BEND

NO.REQ'D | DIA,

n/4°

)

22 1727 45

i/4°

616

22 1/2°

1,226

2 /72"

0.25

0.50 | 0.75

45°

2,405

90°

4,444

72"

0.50

.0 .75

TEE/PLUG

3,143

1i/4°

1,385

5/8u

0.75

.50 3.0

22 1/2°

2,758

45°

5,409

374"

.25

2.25 | 4.50

OO

9,999

TEE/PLUG

7,068

7/8"

.75

PROJECT REFERENCE NO.

SHEET NO.

U-47168

uc-Il

OF BARE D.I. PIPE BY DEPTH OF COVER

FITTING [ 3FT

UTILITY DESIGN ENGINEER

____ . _4FT | 5FT | 6FT | 7FT | 8FT | 9FT
HORIZONTAL BENDS : B e e

8 INCH DIA - 11.25 DEG 30 e 3 e
8 INCH DIA - 22.5 DEG 7 | 6 | 5 |

598 East Chatham Street

3.25 | 6.50

iz4:

2,424

22 1/2°

4,904

5/8"

2.25

8 INCH DIA - 45 DEG 14 | 12 | 10
4,50 | 8.75 '

45°

9,619

90°
TEE/PLUG

17,773

374"

HNidiNvINvINvIND

3.0

6.0 | I.50

12,568

iz4°

3,846

22 1/2°

7,66l

00 B3| (O ~I[o [orjw Nl Do |— | —

BIN O |01 - | [ o= [N —— | —

45°

15,028

15

30°

27,768

28

TEE/PLUG

19,635

20

5,543

6

ii/4°
I{Z‘

1,032

Il

22
45

21,64l

22

90°

39,987

40

TEE/PLUG

28,274

28

niz4°

7,544

8

— | |0 N L] DN = = | NI RO [ e [N — = = |— | — | = |— |—

22 1/2°

15.016

15

Ol Ol I [ 01| WM S0y |t | [ N = | = = | == | = 1= ==

WM ool | N = B G| N — et BN = = N 1N — | — | | | — = == |—

45°

29,455

29

90

54,426

54

TEE/PLUG

38,485

38

oY/1e3]

00| | N N1 | g s ol Tl ol — | N o= = = [N} = | == = = = | = 1—

|6u

ii/4°

9.854

10

(&N

22 1/2°

19,612

20

=

45°

38,471

38

13

[os NIV o]

30°
TEE/PLUG

71,085

7l

24

GBS | THIS |~ BN~ |01 A PO~ N =l B IR = = NN — | — | — | — |~ |~ |—

00N | OV
O || N o] AN

o=

(o8]
o
orholorANIo ~§ Bl — [ Bl Nt = = NN == = = == == = = = ==~ ©
O

50,265

50

4

» INCLUDES 125 SAFETY FACTOR

REVISIONS

NO. [DATE

DESCRIPTION

GENERAL NOTES:

l. CONCRETE SHALL BE CLASS 'B".
2. CONCRETE SHALL NOT CONTACT BOLTS ENDS OF MECHANICAL JOINT FITTINGS.

3. CONSULT WITH ENGINEER FOR CONCRETE REQUIREMENTS ON MAINS LARGER THAN 16 INCHES.
(FOR VERTICAL & HORIZONTAL BENDS)
4. ALLOWABLE SOIL BEARING SHALL BE DETERMINED BY THE ENGINEER.

**xINCLUDES 1.50 SAFETY FACTOR

SHEET 2 OF 2

Phone: 919.297.0220

_.;%ZMA Engineering
awaw/ | CONSULTANTS, INC.

Suite 137 Cary, NC 27511
Fax: 919.297.0221

[2INCHDIA- 11.25DEG | 5 | 4 | 4 | _
12 INCH DIA - 22.5 DEG 9 | 8 | 7

e
ol s

12 INCH DIA - 45 DEG B 120 | 17 | 15

=S G U RN ISR

16 INCH DIA - 11.25 DEG s 1 8 1 .5 T

16 INCH DIA - 22.5 DEG 1 12 | 11 | 9

looln

[16 INCH DIA - 45 DEG | 25 | 22 | 19

ok
N

18INCHDIA-11.25DEG | 7 | 6 | 5

18INCHDIA-225DEG | 13 | 12 | 10

NIESEN I ¥ N S

-

18INCHDIA-45DEG | 28 | 24 | 22 |

|VERTICALBENDS -DOWN |
[8INCHDIA-11.25DEG | |

|8 INCH DIA - 225DEG s

8 INCH DIA - 45 DEG =

 [12INCHDIA- 11.25 DEG

{12 INCH DIA - 22.5 DEG

12 INCH DIA - 45 DEG

16 INCH DIA - 11.25 DEG

16 INCH DIA- 22.5DEG e

16 INCH DIA - 45 DEG

THRUST RESTRAINT FOR WATER MAINS

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS
RALEIGH, N.C.

18 INCH DIA - 11,25 DEG_

18 INCH DIA - 22.5 DEG

18 INCH DIA - 45 DEG
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SECTION B-B

THRUST RESTRAINT FOR PIPE LINES

18 INCHDIA- 45 DEG

)  DESIG

SOIL DESIGNATION=COHESIVEGRANULAR S SAFETY

'A. HORIZONTAL/VERTICAL BENDS: ALONG EACH SIDE OF BEND.
B. HORIZONTAL/VERTICAL BENDS - OFFSET: ALONG THE
* ALL PIPE BETWEEN THE TWO BENDS SHALL BE RES

TER SIDE OF EACH BEND.

THS AS NOTED BY THIS TAB

SHALL INSTALL THE APPROPRIATE CONCRETE TH ER THE DETALLS Hi

PIPE RESTRAINT DETAILS
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