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Minimum Restraint Length Chart (for Fittings) see note 4
Tee Horizontal Bend Reducer Dead End
a b (branch) a a a
Nominal i & i i i ,, i 5 B . Smaller | Restraint | Restraint
Size 4 6 8" [12" | 16" | 24 111/4 221/2 45 20 Line Size | Length Length
6" gy 123 - - - - 3 5! 10' 23' 4" 16' 31
8" 9|11 |8 |23 - - - 3' 6' 13’ 30 6" L7 41'
12" 9! | At |14t ae ] = - 5 9' 18' 43' 8" 31' 59'
16" 9 |1 ]11]|¢9 |34]|58] - 6' 17 23' 55! 12" 33 76'
24" 9' |1 (1|1 (20|48 |91 8' 16' 33 79' 16" 60’ 110'
See Note 1 See Note 2

Table Design Assumptions

Restrained pipe:
Soil Type:
Safety Factor:

Trench Bury:

Bury Depth:

Test Pressure:

DIP

CL

1.5:1 (covers most installations)
Pipe bedding in 4" of loose soil
with backfill lightly consolidated
to top of pipe.

3 ft.

200 psi

j[o qqﬁ:@tﬂ

= REDUCER
0
a= Assumed length of solid
_T._E._E_ ﬁ pipe along run without : a |
= joints or fittings. | |
Q b= Length of Restrained
L Branch Required jﬁ ‘l[ﬁm P
&3]
- DEAD END

NOTES:

1. If the length of the solid pipe on either side of the tee or the diameters on any
leg of the tee varies, this table does not apply and the restraint length must be

calculated.

2. If the diameter of the smaller pipe is anything other than what is shown,

restraint length must be calculated.

3. If any of the assumptions vary from what is shown in the table, the restraint

length must be calculated.

o

Research Association) guidelines.

Minimum restraint length to be verified by the design engineer for each project.
Thrust restraint data shown in Table is based on DIPRA (Ductile Iron Pipe

/20|
/BP

1
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DURHAM Dept. of Water Management
1600 Mist Lake Dr.

Durham, N.C. 27704

City of Durham, NC

USE WITH THE STANDARD SPECIFICATIONS ONLY

Voice (919) 560-4381

www.durhamnc.gov

(FOR FITTINGS)

8 6 9
CITY OF MEDICINE

RESTRAINT LENGTH CHART Not ToScale | 2512.04

REVISION DATE: SHEET #:
Feb., 2017 | 1 of 1

FINAL GRADE

JOINT RESTRAINT SYSTEM
REQUIRED AT ALL JOINTS
ON VERTICAL BENDS

11 1/4, 22 1/2, or 45 DEGREE
BENDS AS REQUIRED. (TYPICAL
4 PLACES OR AS NEEDED)

ADAPTER TO DIP El=EIEIEE
(IF APPLICABLE) LOCATION 11 =11 =

BEYOND REQUIRED A
RESTRAINT LENGTH. Ly [

= Length of DIP required for
restraint to be determined by
designer & shown on drawings.

ALTERNATE OFFSET BEND
(6” WATER LINE)

MJ x PE OR MJ x MJ PIPE

AVAILABLE SIZES
6"x6" | 6"x12" | 6"x24"
6" 12" | 24
18" | 30" | 4"

MECHANICAL JOINT
SWIVEL CONNECTOR PIPE
1 FULL JOINT DIP

MJ SPLIT
GLAND

/—Md x PE OR MJ x MJ PIPE

MJ SPLIT b g
GLAND | - '-:IHEHF'_”'"—W_—T':;-

MECHANICAL JOINT
1 FULL JOINTDIP |  "B"
|

b I

NOTES:

1. The offset is to be assembled above ground first.

2. Record all as—built lengths using the center lines of the pipes or bends as
reference points.

3. Adapters vary in type according to the material of the existing water main.

4. Compact ductile iron (350 p.s.i.) fire hydrant offset connector pipe (AWWA
C153/ANSI A21.53 / And AWWA C104/ANSI A21.4) equal to or exceeding "GRADE
LOK” as manufactured by: Assured Flow Sales, Inc., 1-(800)-388-0678
All mechanical joint fittings or valves shall have a joint restraint system.

Dept. of Water Management Voice (919) 560-4381
1600 Mist Lake Dr.

Durham, N.C. 27704

DURHAM City of Durham, NC

www.durhamnc.gov

** USE WITH THE STANDARD SPECIFICATIONS ONLY
+* .
VERTICAL OFFSET e, | e
REVISION DATE: SHEET #:
c:irv gs M?DIC?NE D ETAI L E:;t:., 2(]1;; LH of L

EXTERNAL JOINT WRAP ON ALL BURIED
JOINTS PER DETAIL 732.11

SEAL INSIDE & OUTSIDE OF ALL JOINTS
WITH HYDRAULIC CEMENT

—— SEE DETAILS

732.02 &

732.03 FOR

MANHOLE SLEEVE RUBBER BOOT

5'—0" DIAMETER |
(MINIMUM)

WITH STAINLESS STEEL CLAMP
PE x PE NIPPLE

STANDARD MJ TEE

SEWER MAIN (ENTIRE
RUN SHALL BE DIP

DUCTILE IRON PIPE WITH
MECHANICAL JOINT FITTINGS FOR
ALL OUTSIDE DROP ASSEMBLY

MANHOLE

CONSTRUCTION

BACKFILL WITH NO. 57 STONE

CONCRETE BLOCKING @ 3000 P.S.I. —
6" MIN.H

CONCRETE MANHOLE &
BLOCKING TO REST ON
COMPACTED No. 57 STONE

NOTES:
No inside drops allowed unless approved by City’s Engineer.
2. An outside drop is required when influent invert is greater than 6” above the

1 .

3.

invert of effluent line.

4 .

(DH) DROP
HEIGHT =
‘M 2.5 MIN.

#/ (NOTES

2 & 3)

The minimum allowable distance between the outside drop and the invert is 2.5 ft.

DURHAM Dept. of Water Management
1600 Mist Lake Dr.

Durham, N.C. 27704

City of Durham, NC

USE WITH THE STANDARD SPECIFICATIONS ONLY

Voice (919) 560-4381

www.durhamne.gov

18629
CITY OF MEDICINE

SANITARY SEWER
OUTSIDE DROP MANHOLE

SCALE:
Not To Scale 2732.06

DETAIL #

REVISION DATE: SHEET #:
Feb.,2017 | 1 of 1

R:
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STEWART

UTILITY CONSTRUCTION

Detoils Provided by APPIAN Consulting Engineers — www.appianengineers.com Details Provided by APPIAN Consulting Engineers — www.appionengineers.com
PARALLEL INSTALLATIONS
WATER AND SEWER
WHEN < 10° SEPARATION REQUIRED PER
SEPARATION SUBCHAPTER 2T OF TITLE 15A OF
THE NC ADMINISTRATION CODE.
5 .
=8 > 10' CLEAR
Zo il SEPARATION ,
=235 12
2 QOO =il £
[+ 0] a & — P:;E
- I 5
| - | ' é i /ﬁ)-/
f 5 “...'., — .". “.\". I- /
AN\ = UNDISTURBED i i i \ ) WATER, RECLAIMED WATER,
' ) I =L EART: BENGH 1 s OR STORM DRAIN
7 \ ,._;’J'?‘Q_}i‘ = - .::___ = :.:'E _ =
o, A et Slili==t il L I \
O3 26’ SAN. SEWER OR ' S TTTEET < "
; o RECLAIMED WATER « 7. *—3000 PSI CONCRETE
SAN. SEWER S CRADLE
POTABLE WATER - '
- ~4—g—s®—— SADDLE TO BE 1"
: a7 . COMPRESSIBLE JOINT
POTABLE WATER POTABLE WATER === T el 2 Ca, MATERIAL
1 —_ e — .‘____ —_— i s _._;_ _.... A &
BENCHED CONDITION P3 TRENCHED CONDITION =1 AP e B "4" ] VERTICAL SEPARATION
< 10' HORIZONTAL SEPARATION > 10' HORIZONTAL SEPARATION =11 SRR B 0 av)aY; o e AT e A -~ «| wmaY NoOT BE LESS
(= G N e Sl B e e L Y
t P | i ol L . I I * .' 3 ‘:
WHEN < 10 T LT B Lo a DR Y 40 L oyt S NO. 57 STONE DUMPED
SEPARATION L LA N OE LT LOOSE AND SHOVEL
- i e _./(.“-""-v_._ ,2,f SLICED IN
o o e 47 P A Y l?/i'/'"
R=1= ? % : o W e Ay Al ?w;lﬂ]-r%—/ FIRM UNDISTURBED
éég C%EiR o ] 5 .'?; % ')/ﬂﬁ}jm,ﬂé SUBGRADE BELOW PIER
&3 SEPARATION BRI SOl == 4 \'< @ AR gz
" g gt | Tl | o
ATE|TEE _’:'m:_ﬁr' =] |
SAN. SEWER
! , , OR RECLAIMED
Bll (e, o I T 12" 8" CL. WATER 8" CL. 12"
PR RIISS 178 e "ML 12" MAX! PIPE SIZE 0.0. 12" MAX
- Sl S SAN. SEWER RECLAMED WATER VERTICAL SEPARATION
05 POTABLE WITH < 18" SEPARATION
POTABLE WATER RECLAIMED WATER
TRENCHED CONDITION P4 TRENCHED CONDITION
< 10" HORIZONTAL SEPARATION > 2" HORIZONTAL SEPARATION
NOTE: IF LESS THAN 2’
HORIZONTAL SEPARATION, USE NOTES
OR TYPE INSTALLATION 1. Where less than 12" of vertical separation is available between pipes, a
concrete saddle (Detail 736.02) between the 2 pipes is required. The
minimum available separation between pipes with cradle is 6”.
DURHAM : = Voice (919) 560-4381 s ater Managemen! -~ i
i City of Durham, NC e PR [Mmavms"  City of Durham, NC b
Durham, N.C. 27704 USE WITH THE STANDARD SPECIFICATIONS ONLY www.durhamnc.gov 3 Durham, N.C. 27704 USE WITH THE STANDARD SPECIFICATIONS ONLY www.durhamne.gov
SCALE: DETAIL # ot 2
MINIMUM SEPARATION OF Not ToScale | »C01.05 * MINIMUM SEPARATION OF Notte Seae_| 2 Gor-05]
1ss9 | UTILITIES AND OTHER FEATURES |“a%0 | &5 % 1ss9 | UTILITIES AND OTHER FEATURES | 2% | &%

/20|
/
R
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2/
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Details Provided by APPIAN Consulting Engineers — www.appianengineers.com

SAN. SEWER BURY REQUIREMENTS

REVISIONS

48" MINIMUM COVER

/— FINAL GRADE

/—FiNAL GRADE

LESS THAN
36" COVER

—— ANY MATERIAL
PERMITTED BY

. < 36" BURY

——DIP PROPERLY BEDDED &
DESIGNED TO DEVELOP
SUPPORT STRENGTH
WHERE SUBJECT TO
TRAFFIC BEARING LOADS
PER_DIPRA (DUCTILE IRON
PIPE RESEARCH

ASSOCIATION)

Dept. of Water Management
1600 Mist Lake Dr.
Durham, N.C. 27704

City of Durham, NC

USE WITH THE STANDARD SPECIFICATIONS ONLY

Voice (919) 560-4381

www.durhamnc.gov

MINIMUM SEPARATION OF
UTILITIES AND OTHER FEATURES [“o5r

SCALE:
Not To Scale

DETAIL #
2C01.05

SHEET #:
6 of 6

Details Provided by APPIAN Consulting Engineers — www.appianengineers.com

ABC STONE

COMPACTED

TO 100% STD. PROCTOR
OR B25.0B BASE COURSE

COMPACTED TO 92% STD. — — — — __

PROCTOR OR AS DIRECTED. i
BY ENGINEER g

#sm CUT —, //’
1 @) = ) =) &)

12" MIN.| 12" MIN. 1

NEW ASPHALT PER CITY

(SEE DETAIL 408.01)

OR NCDOT REQMT'S |
AS APPLICABLE

I"(BotH !(BoTH SIDES)
SIDES)

TYVEK OR OTHER APPROVED
EQUAL HOUSE WRAP (TO

RETAIN CONCRETE WHEN
EXCAVATABLE FLOWABLE S
FILL IS USED)

2" 10 3" MIN. —

ABOVE PIPE

HAUNCHING

TACK COAT

PER CITY
(DETAIL 408.01)
AND NCDOT
REQMT'S AS
APPLICABLE

VARIES — 3" MIN.

TOP OF PIPE

PIPE 0O.D.

— FLOWABLE EXCAVATABLE
FILL AS DIRECTED
(NCDOT SPEC.)

TO

SPRINGLINE

4” TO 6" MIN. UNDER |

PIPE (NOTE

NOTES:

VARIES

1l

2)

BRI

— #57 STONE ABOVE
AND UNDER PIPE

=l
I Iﬁ

4!

== ll=== === = = =
T T T T T T T L= unpisTuRseD

RN SlEI=EIER

EXCAVATION LIMITS

MATERIAL

1. Foundation stone shall be required when soil conditions are unsuitable.
2. An additional 1 inch depth of bedding material will be required for each
additional 2 feet of trench depth in excess of 16 feet up to a maximum of 12

inches.

3. See City of Durham standard construction details 511.02 (Water) and 731.01
(Gravity Pipe) for bedding, backfilling, and compaction requirements.

DURHAM

*
I *:‘:*
18629

CITY OF MEDICINE

Dept. of Water Management
1600 Mist Lake Dr.
Durham, N.C. 27704

City of Durham, NC

USE WITH THE STANDARD SPECIFICATIONS ONLY

www.durhamnc.gov

Voice (919) 560-4381

TRENCH CUT

REPAIR

SCALE: DETAIL #

Not To Scale 2C01.06

REVISION DATE:
Feb., 2017
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[ PROP. 34 LF 8"LINED
. T I ARY_GRAVITY
O e «ff%><\f§gj“\\
o — —
: PROP. ABANDON 34 LF 8/
O — — \UTILITY PIPE
@ \
REMOVE 34’ + EXISTING
8”\VCP AND REPLACE
WITH 8”DIP
o e
\:::::\\\i::\\\jﬁﬁxi::::j//~\‘\\~\Iigk\l
E;E; ég// Z:)/ ;7\—\ R
/ // (8\‘
O AN
} /
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=

/
%
:

\

\
=
ol
\4
_— e

PROP. 9'-3" X ©6'-5"
CASPPA

ay
A |
EXISTING MANHOLE _ \ ////7§@§;2;//
~ NO.Z WITH DROP ' A —
CONNECTION —— _ [Ef/ TS
- [/\\\ //JEQ/&O Sl
T T T T T T "
PRM%BED[ROPJNLEbj T T T T —— a @@ \\
— T = — ‘ﬁs\

[
[
— —

-i;l~#/f/f’* // = //\s\\

|

CN$SS$$$585$555889

“0
F ey 9
P
g P
G

==

<O
W
> (0]
WL
6 )

G5 ]
G ]
S

G 0

ROPOSED JUNCTION BOX / - \\ \\
"0 ?EéLACE TSTING -
/ JUNCTION BO = -
[ [ [ [ [ [ [ [ [
HHHS xE - — — - — — — —
1 SEWERLINE REPLACEMENT
S| 320 | RM®
312.5 = E{SES — — — — — — — 312.5
MDY aa dla
e N o NOTES: FOR CONSTRUCTION SEQUENCE, SEE SHEET UC-3.
S e SIG558
310 SERSEnEE e IR b A DIP USED FOR SANITARY SEWER MAINS SHALL BE LINED WITH PROTECTO 401 310
SZ== > _ OR APPROVED FQUIVALENT PER CITY OF DURHAM PUBLIC WORKS DEPARTMENT
DA Bl e s j;?%ﬁ??% ngg ENGINEERING DIVISION CONSTRUCTION SPECIFICATIONS 2.1B1b.
EXTSTING GROUND — PROA. 34" g DIF_ THE ESTIMATED QUANTITY OF DUCTILE IRON SEWER PIPE FITTINGS ON THIS
307.5 0 REPLACE 8 vCP PLAN SHEET IS 325 POUNDS. THE ACTUAL QUANTITY AND TYPE OF FITTINGS 307.5
_“__kaﬂ____ _____ T WILL VARY BASED ON FIELD CONDTITIONS.
o MH1 1 TOP ELEV.
| I TOP ELEV. 1 307,31
305 EXTSTING — | | 307.00’ I 305
6" VLF N ' . —[PROP. 1 TEMPORARY
AEEEmmmazsmEEEEES \53_4 B lé/T/__"PUMP AROUND” FOR SS
}\ ﬁ
ol | | i —
302.5 1] 1 —: \ 302.5
eead T —— CALCULATED
ERSEzEis ||| SEPARATION
300 PROPOSED CONCRETE —— po|w 1 IS e 300
SEE CITY OF | T\——PROPulSSMH EXTERIOR DROP
SURHAM DETATL \:]  [CONNECTION.JSEE COD DETAIL 732.06
CO1.05, SHEET 4 OF 6 r TR A
297.5 (SHEET UCL9) BRSSasaENgy eEmE § 297.5
INCIDENTALHCOSTITO [ TEXTST INGA T N e o o T T T T e |
8”SANITARY GRAVITY  2@48”CMP 'PROPOSED DROF
SEWER. SEE COD CONNECTION TC
9/_3//X 6/_5//
CASPPA
CALCULATED
292.5 INVERT AT 292.5
CROSSING =
FLEV. 295.95’
09 +50 09 +75 10+ 00 10 +25 10+50 10+75 11400
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Suite 1100
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STEWART

PROP. 73 LF 12" WATER

L INE

DIP RESTRAINED JT.

- UTILITY CONSTRUCTION

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

\

SR 15 |
10" MIN. AR B o
45° ELBOW "
(TYP.)
e W ]
o PROP. 1 - 12"
INSERTION VALVE
_ |ASSEMBLY

CN$SS$$$585$555889

“0
F ey 9
P
g P
G

==

<O
W
> (0]
WL
6 )

G5 ]
G ]
S

G 0

[ [ [ [ [ [ [ [ [ [
WATERLINE RELOCATION ..
NOTES: FOR CONSTRUCTION SEQUENCE, SEE SHEET UC-3.
310 DEPTH OF BURY OF EXISTING WATERLINE IS ASSUMED. USE ELBOWS AS 310
RGBS REQUIRED TO ROUTE NEW WATERLINE OVER CASPPA AND TIE TO EXISTING
- | : 2 > LINE.
RESTRAINED JOINT WATERLINE
EXISTING GROUND THE ESTIMATED QUANTITY OF DUCTILE IRON WATER PIPE FITTINGS ON
307.5 fEEEEmERsREREREpaSa! THIS PLAN SHEET IS 948 POUNDS. THE ACTUAL QUANTITY AND TYPE OF 307.5
e e e === FITTINGS WILL VARY BASED ON FIELD CONDITIONS.
—45°| ELBOW [(TYP.)—
305 NSERTTON (HORIZONTAL) \ —— INSERTION 305
ALVE WITH VALVE WITH
ALVE BOX Y1 + ~jf 1 VALVE BOX
302.5 4 N 302.5
HYMAX - ,
—— EXISTING 12”CIP
COUPL ING 'MINIMUM
300 COARATTON WATERL INE 300
EXISTING 12"CIP —/ HYMAX
WATERL INE COUPL ING
TO BE ABANDONED
297.5 BETWEEN PROPOSED CONCRETE 297.5
COUPLINGS — EXTSTING — SADDLE [(TYP.)
2@48" CMP SEE CITY OF
DURHAM DETATL
295 PROPOSED Eéﬁé%?’i%@%? gELSURRL, 295
LREtanusR Ina INCIDENTAL COST TO
A en s teD 12”DIP WATERLINE, SEE
COD DETAIL 736.02
292.5 INVERT AT 292.5
CROSSING =
CLEV. 295,92’
09+75 10+ 00 10+ 25 10+ 50 10+75 11+ 00
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STATE OF NORTH CAROLINA 17BP.5.C.02 uc-2
DIVISION OF HIGHWAYS

UTILITIES PLAN SHEET SYMBOLS

PROPOSED WATER SYMBOLS PROPOSED MISCELLANOUS UTILITIES SYMBOLS

Water Line (Sized as Shown) o 12" W Power Pole o Thrust Block |
1114 Degree Bend Fot Telephone Pole -O- Air Release Valve o .
2215 Degree Bend o JOint Use Pole & ULZLity VauLt oo -
45 Degree Bend + Telephone Pedestal 0" Concrete Pier -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Utility Line by Others o eor LS : -

90 Degree Bend + (Type as Shown) Steel Pier []
Plug ' Trenchless Installation e 127 TL INSTALL s Plan Note

—|i|— 24 ENCAS BY 0C \ NOTE
Tee Encasement by Open Cut - ) Pay Item Note

24" ENCASEMENT \ PAY ITEM

Cross +$+ Encasement - - )
Reducer »-
Gate valve ;i EXISTING UTILITIES SYMBOLS
Butterfly Valve M Power Pole . *Underground Power Line
Tapping Valve ¥ Telephone Pole . *Underground Telephone Cable

LS
Line Stop | Joint Use Pole . *Underground Telephone Conduit

LS/BP
Line Stop with Bypass | Utility Pole ° *Underground Fiber Optics Telephone Cable
BlowoOff ...........nn oo - Utility Pole with Base ] *Underground TV Cable
Fire Hydrant - H-Frame Pole o o *Underground Fiber Optics TV Cable
Relocate Fire Hydrant * Power Transmission Line Tower X *Underground Gas Pipeline

. REM FH . . A/G Gas

Remove Fire Hydranpt < Water Manhole ® Aboveground Gas Pipeline
Water Meter () Power Manhole ® *Underground Water Line
Relocate Water Meter v Telephone Manhole ® Aboveground Water Line S
Remove Water Meter oI Sanitary Sewer Manhole ® *Underground Gravity Sanitary Sewer Line ss
Water Pump Station PS(H) Hand Hole for Cable o Aboveground Gravity Sanitary Sewer Line Lo oy e
RPzZz Backflow Preventer > Power Transformer Z *Underground SS Forced Main Line
DCV Backflow Preventer > Telephone Pedestal [0 Underground Unknown Utility Line
Relocate RPZ Backflow Preventer > CATV Pedestal O SUE Test Hole 2
Relocate DCV Backflow Preventer > Gas Valve % Water Meter o

Gas Meter Q Water vValve ®

PROPOSED SEWER SYMBOLS Located Miscellaneous Utility Object © Fire Hydrant

Gravity Sewer Line

(Sized as Shown) 2" 5o Abandoned According to Utility Records ~ AATUR Sanitary Sewer Cleanout @
ngggdmgénsﬁgwﬁ; Line 12 Fss End of Information E.O.l.

manhole o "

(Sized per Note) For Existing Utilities

Sewer Pump Station PS(SS) Utility Line Drawn from Record =

(Type as Shown)

Designated Utility Line
(Type as Shown)

REV: 2/1/2012
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STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

NOTES

GENERAL NOTES

THE PROPOSED UTILITY CONSTRUCTION
SHALL MEET THE APPLICABLE REQUIREMENTS
OF THE NC DEPARTMENT OF
TRANSPORTATION'S "STANDARD
SPECIFICATIONS FOR ROADS AND
STRUCTURES" DATED JANUARY 2018 AND
APPLICABLE REQUIREMENTS OF THE CITY OF
DURHAM PUBLIC UTILITIES AND CROSS
CONNECTION CONTROL REGULATIONS AND
STANDARDS. IF THERE ARE ANY CONFLICTS
BETWEEN NCDOT SPECIFICATIONS AND CITY
OF DURHAM SPECIFICATIONS, THE ENGINEER
SHALL BE NOTIFIED IMMEDIATELY.

THE EXISTING UTILITIES BELONG TO THE
CITY OF DURHAM.

ALL WATER LINES TO BE INSTALLED WITHIN
COMPLIANCE OF THE RULES AND
REGULATIONS OF THE NORTH CAROLINA
DEPARTMENT OF ENVIRONMENTAL QUALITY,
DIVISION OF WATER RESOURCES,

PUBLIC WATER SUPPLY SECTION. ALL SEWER
LINES TO BE INSTALLED WITHIN COMPLIANCE
OF THE RULES AND REGULATIONS OF THE
NORTH CAROLINA DEPARTMENT OF
ENVIRONMENT QUALITY, DIVISION OF WATER
RESOURCES, WATER QUALITY SECTION.
PERFORM ALL WORK IN ACCORDANCE WITH
THE APPLICABLE PLUMBING CODES.

THE UTILITY OWNER OWNS THE EXISTING
UTILITY FACILITIES AND WILL OWN THE NEW
UTILITY FACILITIES AFTER ACCEPTANCE BY
THE DEPARTMENT. THE DEPARTMENT OWNS
THE CONSTRUCTION CONTRACT AND HAS
ADMINISTRATIVE AUTHORITY.
COMMUNICATIONS AND DECISIONS BETWEEN
THE CONTRACTOR AND UTILITY OWNER ARE
NOT BINDING UPON THE DEPARTMENT OR
THIS CONTRACT UNLESS AUTHORIZED BY THE
ENGINEER. AGREEMENTS BETWEEN THE
UTILITY OWNER AND CONTRACTOR FOR THE
WORK THAT IS NOT PART OF THIS CONTRACT
OR IS SECONDARY TO THIS CONTRACT ARE
ALLOWED, BUT ARE NOT BINDING UPON THE
DEPARTMENT.

PROVIDE ACCESS FOR THE DEPARTMENT
PERSONNEL AND THE OWNER'S
REPRESENTATIVES TO ALL PHASES OF
CONSTRUCTION. NOTIFY DEPARTMENT
PERSONNEL AND THE UTILITY OWNER TWO
WEEKS PRIOR TO COMMENCEMENT OF ANY
WORK AND ONE WEEK PRIOR TO SERVICE
INTERRUPTION. KEEP UTILITY OWNERS'
REPRESENTATIVES INFORMED OF WORK
PROGRESS AND PROVIDE OPPORTUNITY FOR
INSPECTION OF CONSTRUCTION AND TESTING.

THE PLANS DEPICT THE BEST AVAILABLE
INFORMATION FOR THE LOCATION, SIZE, AND
TYPE OF MATERIAL FOR ALL EXISTING
UTILITIES. MAKE INVESTIGATIONS FOR
DETERMINING THE EXACT LOCATION, SIZE,
AND TYPE MATERIAL OF THE EXISTING
FACILITIES AS NECESSARY FOR THE
CONSTRUCTION OF THE PROPOSED UTILITIES
AND FOR AVOIDING DAMAGE TO EXISTING
FACILITIES. REPAIR ANY DAMAGE INCURRED
TO EXISTING FACILITIES TO THE ORIGINAL
OR BETTER CONDITION AT NO ADDITIONAL
COST TO THE DEPARTMENT.

MAKE FINAL CONNECTIONS OF THE NEW WORK
TO THE EXISTING SYSTEM WHERE INDICATED
ON THE PLANS, AS REQUIRED TO FIT THE
ACTUAL CONDITIONS, OR AS DIRECTED.

MAKE CONNECTIONS BETWEEN EXISTING AND
PROPOSED UTILITIES AT TIMES MOST
CONVENIENT TO THE PUBLIC, WITHOUT
ENDANGERING THE UTILITY SERVICE, AND IN
ACCORDANCE WITH THE UTILITY OWNER'S
REQUIREMENTS. MAKE CONNECTIONS ON
WEEKENDS, AT NIGHT, AND ON HOLIDAYS IF
NECESSARY.

ALL UTILITY MATERIALS SHALL BE APPROVED
PRIOR TO DELIVERY TO THE PROJECT. SEE
1500-7, " SUBMITTALS AND RECORDS" IN
SECTION 1500 OF THE STANDARD
SPECIFICATIONS.

SEWER REPILACEMENT

A PUMP AROUND WILL BE UTILIZED BETWEEN
MANHOLE 1 AND MANHOLE 2 TO ALLOW FOR
INSTALLATION OF NEW SEWERLINE.
CONTRACTOR TO SUBMIT PROPOSED PUMP
AROUND PROCEDURE TO ENGINEER FOR
APPROVAL AT LEAST 10 DAYS PRIOR TO
BEGINNING WORK.

INSTALL AND ACTIVATE PUMP AROUND. SEE
SPECIAL PROVISIONS FOR SEWER LINE PUMP
AROUND.

REMOVE EXISTING 8" VCP AND EXTERIOR
DROP FROM MANHOLE 1 TO MANHOLE 2.

REMOVE EXISTING DOUBLE 48" CORRUGATED
METAL PIPE AND INSTALL PROPOSED 9'-3" X
6'-5" CORRUGATED ALUMINUM STRUCTURAL
PLATE PIPE ARCH.

INSTALL CLASS IV SELECT BACKEFILL AS
SHOWN ON PLANS UP TO ELEVATION OF
SEWERLINE. INSTALL CONCRETE SADDLES
AS PER CITY OF DURHAM DETAIL C01.05.

INSTALL NEW 8" DUCTILE IRON PIPE FROM
MANHOLE 1 TO MANHOLE 2, INCLUDING NEW
DROP CONNECTION TO MANHOLE 2.

NEW SYSTEM SHALL BE TESTED AND
APPROVED BY NCDOT AND THE CITY OF
DURHAM.

REDIRECT FLOW TO NEW 8" DUCTILE IRON
PIPE.

REMOVE TEMPORARY PUMP AROUND.

PROJECT REFERENCE NO. SHEET NO.

17BP.5.C.02 uc-3

WATER RELOCATION

CONSTRUCT PROPOSED 63+- FEET 12"
RESTRAINED JOINT DUCTILE IRON PIPE
WATERLINE ABOVE GROUND WITH END CAPS.
WATERLINE SHALL BE FLUSHED, CLEANED,
DISINFECTED, AND COMPLETE PRESSURE
TESTED PER NCDOT AND THE CITY OF
DURHAM STANDARDS AND SPECIFICATIONS.
IF THERE ARE CONFLICTS BETWEEN NCDOT
SPECIFICATIONS AND CITY OF DURHAM
SPECIFICATIONS, THE ENGINEER SHALL BE
NOTIFIED.

INSTALL INSERTION VALVES AT EACH END OF
RELOCATION AS SHOWN ON PLANS.
LOCATION OF INSERTION VALVES TO BE
CONFIRMED WITH THE CITY OF DURHAM.
ANY SERVICE LINES LOCATED BETWEEN
INSERTION VALVES SHALL BE RELOCATED.

SHUT DOWN EXISTING WATERLINE AT
INSERTION VALVES. CUT AND REMOVE
EXISTING 12" CAST IRON WATERLINE
BETWEEN INSERTION VALVES. PROVIDE
TEMPORARY COVER OVER ENDS OF
EXPOSED WATERLINE.

REMOVE EXISTING DOUBLE 48"
CORRUGATED METAL PIPE AND INSTALL
PROPOSED 9'-3" X 6'-5" CORRUGATED
ALUMINUM STRUCTURAL PLATE PIPE ARCH.

INSTALL CLASS IV SELECT BACKFILL AS
SHOWN ON PLANS UP TO ELEVATION OF
WATERLINE.

INSTALL NEW WATERLINE BETWEEN
INSERTION VALVES, USING HYMAX COUPLING
TO CONNECT TO EXISTING WATERLINE.

AFTER THE NEW WATERLINE IS CONNECTED
TO THE EXISTING SYSTEM, THE SYSTEM
SHALL BE PRESSURE TESTED IN
ACCORDANCE WITH SPECIFICATIONS AND
CITY OF DURHAM STANDARDS.

COMPLETE THE INSTALLATION, INCLUDING
PLACEMENT OF BACKFILL AND ASPHALT
PAVING. ADJUST TOP OF VALVE ELEVATIONS
TO ALIGN WITH ASPHALT PAVEMENT.
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Details Provided by APPIAN Consulting Engineers — www.oppianengineers.com

LOOSE BACKFILL

— I —

== LIGHTLY
— CONSOLIDATED

e———UNDISTURBED BACKFILL
TYPE 1A SUBGRADE X
T TYPE 2 UNDISTURBED

c
¢ FLAT BOTTOM TRENCH. + FLAT BOTTOM TRENCH.© ~ SUBGRADE
¢+ LOOSE BACKFILL ¢ BACKFILL LIGHTLY CONSOLIDATED

=l

TO CENTERLINE OF PIPE

LIGHTLY
CONSOLIDATED
m  BACKRLL . COMPACTED
o | 00SE SOIL BACKFILL
TYPE 3 ""“_"gl'}‘gggggw : SAND, GRAVEL, OR
+ PIPE BEDDED IN 4 INCH CRUSHED STONE
MINIMUM LOOSE SoiL.P \
NDISTURBED
# BACKFILL LIGHTLY CONSOLIDATED TYPE 4 gUgGR ADE
OR CRUSHED STONE TO DEPTH OF
1/8 PIPE DIAMETER — 4 INCH MINIMUM.
+ BACKFILL COMPACTED TO TOP OF PIPE.
(APPROXIMATELY 80% STANDARD PROCTOR,
_ AASHTO T-99.)F
R 4 b JGHTLY
&Y CONSOLIDATED

BACKFILL
COMPACTED
GRANULAR MATERIAL
\—UNDISTURBED
TYPE 5 SUBGRADE
+ PIPE BEDDED TO IT'S CENTERLINE IN COMPACTED
GRANULAR MATERIALE — 4 INCH MINIMUM UNDER PIPE.
+ COMPACTED GRANULAR OR SELECTD MATERIAL TO

TOP OF PIPE (APPROXIMATELY 90% STANDARD
PROCTOR, AASHTO T-99.)F

SEE SHEET 2 OF 2
: FOR_ADDITIONAL NOTES
Footnotes To Diagram:

A For pipe 8 inches and larger, consideration should be given to the use of laying conditions other than Type 1.
Granular Materials are defined per the AASHTO Soil Classifcation Systetm (ASTM D3282) or the Unified Soil
Classification System (ASTM D2487), with the exception that gravel bedding/backfill adjacent to the pipe is
limited to 2 inches maximum particle size per ANSI/AWWA C600.

C Flat-bottom is defined as "undisturbed earth.”

Loose soil or select material is defined as "native soil excavated from the trench, free of rocks, foreign material,
and frozen earth."

E AASHTO T-99, "Moisture Density Relations of Soils Using a 5.5. pound Rammer and a 12-in. Drop."

Details Provided by APPIAN Consulting Engineers — www.oppianengineers.com

DURHAM :)Get?;.;ifs':\f:ahiren;:?agament City o f Durha m’ N c Voice (919) 560-4381
* Durham, N.C. 27704 USE WITH THE STANDARD SPECIFICATIONS ONLY www.durhamne.gov

* SCALE: DETAIL #
3 STANDARD LAYING CONDITIONS NotTo Scale | 2511.02
1869 FOR DUCTILE IRON PIPE o B gedi]

Rated Working Pressure and Maximum Depth of Cover

Laying Conditions
Pressure i
; Npmmal Type 1| Type2 | Type 3 | Type 4 | Type 5
Size Class | Thickness h Wt h
psi it Trench | Trench | Trenc rench | Trenc
Maximum Depth of Cover - ft. b
3 350 0.25 78 88 99 100 °© 100 ©
4 350 0.25 53 61 69 85 100°
6 350 0.25 26 31 37 47 65
8 350 0.25 16 20 25 34 50
12 350 0.28 109 15 19 28 44
16 250 0.30 e 119 15 24 34
300 0.32 e 13 17 26 39
350 0.34 e 15 20 28 44
20 250 0.33 e 10 14 22 30
300 0.36 e 13 17 26 35
350 0.38 e 15 19 28 38
24 200 0.33 e 84 12 17 35
250 0.37 e 11 15 20 29
300 0.40 e 13 17 24 32
350 0.43 e 15 19 28 37
30 150 0.34 e - 9 14 22
200 0.38 e 8d 12 16 24
250 0.42 e 11 15 19 27
300 0.45 e 12 16 21 29
350 0.49 e 15 19 25 33
36 150 0.38 e - 9 14 21
200 0.42 e gd 12 15 23
250 0.47 e 10 14 18 25
300 0.51 e 12 16 20 28
350 0.56 e 15 19 24 32

Footnotes To Table:

Note: This table is based on a minimum depth of cover of 2.5 feet. For shallower depths of cover please consult

the DIPRA brochure "Truck Loads on Pipe Buried at Shallow Depths."

@ Ductile Iron Pipe is adequate for the rated working pressure indicated for each nominal size plus a surge
allowance of 100 psi. Calculations are based on a 2.0 safety factor times the sum of working pressure and 100
psi surge allowance. Ductile Iron Pipe for working pressures higher than 350 psi is available.

An allowance for a single H-20 truck with 1.5 impact factor is include for all depths of cover.
e Calculated maximum depth of cover exceeds 100 feet.
94 Minimum allowable depth of cover is 3 feet.
€ For pipe 14 inches and larger, consideration should be given to the use of laying conditions other than Type 1.
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UTILITY CONSTRUCTION

Details Provided by APPIAN Consulting Engineers — www.appionengineers.com

NOTES:
1. Refer to DIPRA "Design of Ductile Iron Pipe" for additional information pertaining to pipe design.
2. See detail C01.01 for excavation in rock.
3. See detail C01.02 for unsuitable subgrade improvement.
4. For bedding, backfill & compaction requirements, see specification section 312317, Trenching, Backfilling
and Compaction of Utilities.
DURHAM Dept. of Water M = Voice (919) 560-4381
1600 Mist Lake Dr. City of Durham, NC RS
* Durham, N.C. 27704 USE WITH THE STANDARD SPECIFICATIONS ONLY www.durhamnc.gov
x* * SCALE: DETAIL #
= STANDARD LAYING CONDITIONS Not To Scale | 2511.02
1869 FOR DUCTILE IRON PIPE robo2017 | 2 ot 2

SEE NOTE 3

THRUST BLOCK -

AREA

SEE NOTE 3 A S
THRUST BLoc:\ 1l N
AREA T & WIDEN TRENCH TO

ACCOMMODATE ANCHOR

ALL BEND FITTINGS =~ " Recurep

NOTES:

Concrete

Fittings are to be completely wrapped with 6 mil. Dura—Skrim 6 WB H.P.
reinforced HDPE meeting ASTM E1745 Class C or approved equal plastic prior to
pouring concrete. Concrete blocking is to be formed to ensure accessibility to

fittings.
Concrete

Trenching shall conform to the City of Durham Standard Specification 31 23 17
Trenching, Backfilling & Compaction of utilities.

(CSEE _DETAIL 512.02 FOR THRUST BLOCK_ SIZING )
TEE FITTINGS

1 (INCLUDES TAPPING SLEEVES) SEE NOTE 3

42" MIN. BURY
SEE NOTE 2

42" MIN. BURY

PLUG

Sk AN R 11U TReENCH wiDTH
SEE NOTE 2 = Non
90" MJ TEE SHOWN

—l

lll-LII

42" MIN.

T ==
==

QL e | e i p iy oy e

e]
w

=]=1
DISTURBED Li—elll
EARTH S

'YPICAL SECTIO
to be minimum 3,000 psi. @ 28 days.

to be poured against undisturbed earth.

All bends and tees shall have concrete thrust blocking.

DURHAM

10:;; ;ifs\:\':;:; ?E!;'nagamant c l t y o f D u r h a m ‘ N c Voice (919) 560-4381

Durham, N.C. 27704 USE WITH THE STANDARD SPECIFICATIONS ONLY www.durhamnc.gov

*
*
I

CIY‘f DF MEBICINE

SCALE: DETAIL #

HORIZONTAL THRUST BLOCKING Not To Scale_| 2512.01
INSTALLATION o201 | 1o 1
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1'-7"

WELDED ON THRUST COLLAR

I.D. PIPE

TOP > %7

et | e e

I#A!‘ e

6” = 16"

4 i .
" l -—.-—d--d_

— a

20" - 24"

1

30 — 36"

2
3 ==
4

»

WELDED ON ( \
THRUST COLLAR

THRUST COLLAR REINFORCING

"X" BAR | "Y" BAR

BAR LENGTH

A MAX. 36"
DIA, PIPE
2'-0" 4 W Wil

0.D. PIPE =i

REBAR SIZE

#5 45

NUMBER
REQUIRED

24 12

=TT =TT =TT =TT |—I| Tr=

| =TS

—|[&=—UNDISTURBED

TRENCH |

|
0.D. PIPE VARIES

=" EARTH

127 12"

MAX. S MIN.
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0.D. PIPE
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v UNDISTURBED EARTH

SIDE SECTION VIEW

SEE SHEET 2 OF 2 FOR NOTES
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= . =3 [38[38|$8/28|28/28|S8/83
NOTES: ol a vae D<o -|od|nd|n |52
1. Table is based on test pressure of » ;2 1]//; ;12?)87 : ; ; 1 : : i 1
200 P.S.l. All areas given in 2 '
square feet. ; 45 4328 |2 | 3| 3|11 ]2]5]1
2. Reaction bearing areas are in ® 90 799 |2 |45 1111121811
square feet measured in a vertical PLUGORTEE | 565 | 2 | 3 | 4 | 11 11216 |1
plane in the trench side at an 11/4 1970 [ 1 |t 2111 1]2]1
angle of 90° to the thrust vector. |jw| 221/2 3922 | 1 [ 2 [ 3 |1 [ 1] 1][4]1
3. Use 6"—90° bend value for o 45 7694 | 2 | 4 |5 [ 1| 1]2]8]1
hydrants for additional safety o0 90 14215 | 4 | 8 |10 2| 2| 4 ]|15] 2
factors. PLUG OR TEE [ 10053 ]| 3 [ 5 [ 7 [ 2 | 2 | 3 [10] 1
4. The design pressure, P, is the 11 1/4 4433 | 2 | 3 [ 3 [ 1 1] 251
maximum pressure to which the oy 22 1/2 a6 [ 3156 |l2]l2]13]9]1
pipeline will be subjected, with a 45 12312 | s |g | ]3] 3| 65]|18] 2
consideration given to the o 90 319831 8 | 161211 4 | 4|8 |32|4
vulnerability of the pipe-—soil PLUG OR TEE | 22,619 | 6 | 12 [ 15| 3 | 3 | 6 | 23] 3
system when the pressure is T 1/4 s88T 2T als T 1T 11z218T11
expected to be applied. In most w271/2 mesil s lelnlslal«isl s
cases this will be the test &
. . 45 30777 | 8 |16 | 21| 4 | 4 | 8 | 31| 4
pressure of the pipe, applied 0
shortly after installation when the |~ %0 Haol|p1p|sel 81O BIot) 9
pipe—soil system is normally the PLUG OR TEE | 40,213 |10 | 21| 27| 5 | 5 [10]| 41 ] 5
most vulnerable. 1 1/4 290G | o |2 |8 | 2|23 [15] 2
5. Block height should be chosen & 221/2 24517 | 7 [13]16| 4| 4| 7 |25] 3
such that the calculated block | 45 48,091 | 12 |24 | 32| 6 | 6 |12 (48 5
width varies between one and two ||R 90 88844 | 23 | 45 |59 |12 [12 | 23|89 | 9
times the block height. PLUG OR TEE 162,832 )| 16 | 32 [ 42 | 8 | 8 [ 16 [ 63 | 7
6. Block height should be equal to n 1/4 17,734 | 6 [ 8 [12][ 3 [3 ][5 ][18] 2
or less than 1/2 the total depth Wl 22 /2 35305 9 |18| 24| 5| 5| 9|36 4
to the bottom of the block but E 45 69,252 | 18 [ 35 |46 | o | 9 | 18| 70| 7
not less than the pipe diameter. |5 90 127,936 | 32 | 64 | 85 | 16 | 16 | 32 |128] 13
7. Block surface should, where PLUG OR TEE [ 90,478 [ 23 [ 46 [ 61 [ 12 [ 12 [ 23] 91 [ 10
possible, be placed against 11 1/4 [27,709] 7 |14 |19 ] 4 | 4 | 7 [ 28] 3
undlgfurbed so!I. Where it is not w22 1/2 55163 | 14 128 371 7 | 7 |14 | 56 | 6
possible, the fill between the a 45 108,206 28 | 55 | 72 | 14 | 14 | 28 109 11
bearing surface and undisturbed -
soil must be compacted to at 3 90 199,900 50 | 100 [ 133 | 25 | 25 | 50 [200| 20
least 90% Standard Proctor dry PLUG OR TEE |141,372| 36 | 71 | 95 | 18 [ 18 | 36 [142] 15
density. 11 1/4 3990110 (2027 [ 5 | 5 [10]40] 4
8. The areas in this table have been |[&| 22 1/2 79435120 |1 40 1531101012080 8
compufed based on DIPRA “Thrust :1‘ 45 155,816 | 39 | 78 |104 | 20 | 20 | 39 [ 156 | 16
Restrain Design for Ductile Iron ) 90 287,899| 72 (144|192 | 36 | 36 | 72 | 288 29
Pipe,” 6th edition, 20086. PLUG OR TEE |203,575| 51 [102[136] 26 | 26 | 51 |204| 21
v oo " City of Durham, NC i i
X Durham, N.C. 27704 USE WITH THE STANDARD SPECIFICATIONS ONLY www.durhamnc.gov
A SCALE: DETAIL #
I HORIZONTAL THRUST BLOCKING NotTo Scale | 2512.02
c:‘w cﬁ I.ED:IC?NE S c H E D U LE RE:;SDI?I;.S'GTE. EEOET_E

DURHAM

Dept. of Water Management
1600 Mist Lake Dr.
Durham, N.C. 27704

City of Durham, NC

USE WITH THE STANDARD SPECIFICATIONS ONLY
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CITY OF MEDICINE

CONCRETE THRUST BLOCKING
INSTALLATION

SCALE: DETAIL #
Not To Scale 2512.03

REVISION DATE: SHEET #:
Feb.,2017 | 1 of 2

NOTES:

. Concrete shall 3000 P.S.I
Trench bottom width in vicinity of thrust block(s) installation shall be the minimum
width for placement of pipe (Max trench width = pipe 0.D.+2 Ft.)
Place thrust collar on one full joint of pipe.
Last joint of pipe with thrust collar to be mechanical joint pipe with joint restraint
system (grip ring).
Tamp backfill in 6”7 lifts.
Weld—on thrust collars to be fabricated from steel.
Weld—on thrust collars must be specified when ordering ductile iron pipe from
manufacturer along with the applicable pipe pressure class and thrust
requirements. Refer to detail 512.02 for minimum unfactored dead—end thrust
force (i.e. plug or tee) requirements (in pounds) and provide to manufacturer
when ordering pipe to determine if one or more rings are needed. The thrust
force should be multiplied by a safety factor of 1.5.
Dimension and weights of thrust collars may vary by manufacturer.

Dept. of Water Management Voice (919) 560-4381
1600 Mist Lake Dr.

Durham, N.C. 27704

DURHAM City of Durham, NC

www.durhamnc.gov

CONCRETE THRUST BLOCKING NotTo Scale | 2512.03
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