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—— H H 598 East Chatham Street - Suite 137
Z=1 M A Engineering 23S
A A Phone: 919.297.0220 Fax: 919.297.0221
y /7 / ConSUItantS, |nC. NC License: F-0160

v piee | Tyee DIMENSIONS (FT) VOLME piee | Tyee DIMENSIONS (FT) CVOLUNE
< / SIZE |FITTING DERES SIZE |FITTING oD
e e = e " =
o EQUAL .
L / 1] e | - el — 1 1/4° 1.00 1.00 1.00 0.04
/\/90 - SEE NOTE 1 = « |22 12 100 1.00 1.50 0.06 @ |ee e 1.00 1.00 150 0.06
— =l
EQUAL ’ J%m ‘Jﬁm“ INCHES | 45e 100 100 | 150 0.06 INCHES | 45- 100 100 | 150 0.06
E=1 = 90° 100 100 | 250 0.09 90° 150 150 | 250 015
= 1=1=ay=il==] TEE 100 100 | 200 0.07 TEE 150 150 | 200 012
p  SEENOTE L e g EQUAL 1 1/4° 1.00 100 | 250 0.09 11 1/4° 1.00 100 | 250 0.09
oL 42 1/2° 100 100 | 250 0.09 #2 172 1.00 100 | 250 0.09
j INCHES INCHES
! 45° 100 100 | 250 0.09 45° 150 150 | 250 015
3 ] FQUAL 90 1.50 150 | 250 0.15 90 150 150 | 250 015
TEE 1.50 150 | 200 0.2 TEE 150 150 | 200 012
il =T ===
Mﬁ“ Hﬁﬂﬁl *‘MﬁMﬁm 1 1/4° 1.50 150 | 250 0.15 1 1/4° 150 150 | 250 015
Qﬁ%’ @u:@ ¢ |e2 12 1.50 150 | 250 015 6 |ee e 150 150 | 250 015
=TT
I INCHES | 450 150 150 | 250 0.15 INCHES | 450 150 150 | 250 015
FOR ALL BEND FITTINGS 90° 2.00 200 | 300 0.28 90 250 200 | 300 0.33
TEE 2.00 200 | 250 023 TEE 250 200 | 250 0.28
——| WIDEN TRENCH TO ACCOMMODATE = 1l 1/4° 2.00 200 | 250 0.23 1 1/40 2.00 200 | 250 0.23
ANCHOR IF REQUIRED
g |e2 12 2.00 200 | 250 023 g |22 e 2.00 200 | 250 0.23
INCHES | 450 2.00 200 | 275 0.25 INCHES | 450 2.00 200 | 275 0.23
90° 3.00 200 | 300 0.39 90° 4,00 200 | 300 0.50
TEE 3.00 200 | 250 0.32 TEE 4,00 200 | 250 0.42
42 MIN
11 1/4° 2.00 200 | 300 0.28 1 1/40 2.00 200 | 300 0.28
2 |22 e 2.00 200 | 300 0.28 e |22 e 3.00 200 | 300 0.39
INCHES | 450 3.00 250 | 3.00 0.47 INCHES | 450 4.00 250 | 3.00 061
90° 450 300 | 350 094 90° 5.50 300 | 350 113
TEE 450 300 | 300 0.81 TEE 5.50 300 | 3.00 0.97
‘ 1 1/4° 2.00 200 | 300 0.28 1 1/40 2.00 200 | 3.00 0.28
I
&\ P ECRVER 3.00 200 | 300 0.39 6 |e2 e 400 200 | 300 0.50
INCHES INCHES s
45¢ 4.00 300 | 350 0.84 45 550 300 | 350 113
UNDISTURBED
. EARTH 90° 6.50 350 | 350 154 90° 7.50 400 | 350 201
TEE 6.50 350 | 3.00 132 TEE 750 400 | 300 172
SECTION A-A
NOTES:
CHART NOTES:
7. CONCRETE BLOCKING IS TO BE FORMED TO ENSURE ACCESSIBILITY TO FITTINGS AND POURED :
AGAINST UNDISTURBED EARTH. 1. IF BLOCKING EXCAVATION IS IN LIGHTLY COMPACTED FILL AREAS, OR IN AREAS WHERE BOULDERS OR STUMPS HAVE
2. ALL FITTINGS SHALL BE WRAPPED IN POLYETHYLENE TO PREVENT CONCRETE FROM CONTACTING BEEN REMOVED, BLOCKING SIZE MUST BE RE—SIZED FOR THE SPECIFIC LOCATION/CIRCUMSTANCE BY A NC LICENSED
FITTINGS, BOLTS, OR ENDS OF MECHANICAL JOINT BENDS. PROFESSIONAL ENGINEER.
3. CONCRETE TO BE MINIMUM 3,000 PSI @ 28 DAYS. 2. BLOCKING SIZES SHOWN IN THESE TABLES ASSUME THE FOLLOWING:
4. WHEN SACKRETE IS TO BE USED, IT SHALL BE PROPERLY MIXED PER MANUFACTURER a.  BLOCKING IS CONSTRUCTED IN RESIDUAL SOILS AS SHOWN IN DETAIL
SPECIFICATIONS. b.  SOIL BEARING PRESSURE = 2000 PSF
5. FOR REQUIRED DIMENSIONS, SEE THRUST BLOCKING DETAIL 2 c.  VELOCITY OF FLOW = 15 FPS
3. THIS DETAIL NOT APPLICABLE TO REDUCING BENDS.
4. NEITHER THE WEIGHT OF THE CONCRETE BLOCKING NOR FRICTION BETWEEN CONCRETE BLOCKING AND SOIL WAS
ADDED INTO BLOCKING SIZES COMPUTATION. THEREFORE, BLOCKING SIZE IS CONSERVATIVE.

REQUIRED RESTRAINED LENGTH (FT)

FITTING OF PVC PIPE BY DEPTH OF COVER
HORIZONTAL BENDS 3 FT 4 FT 5FT 6 FT 7FT 8 FT 9FT 10 FT
4 INCH DIA - 11.25 DEG 2 2 2 1 1 1 1 1
4 INCH DIA - 22.5 DEG 4 3 3 3 2 2 2 2
4 INCH DIA - 45 DEG 7 6 5 5 4 4 4 3
4 INCH DIA - 90 DEG 16 14 12 11 10 9 8 7
6 INCH DIA - 11.25 DEG 3 2 2 2 2 2 2 1
6 INCH DIA - 22.5 DEG 5 4 4 3 3 3 3 2
6 INCH DIA - 45 DEG 10 8 7 6 6 5 5 5
6 INCH DIA - 90 DEG 22 19 17 15 13 12 11 10
12 INCH DIA - 11.25 DEG 5 4 3 3 3 3 2 2
12 INCH DIA - 22.5 DEG 9 7 7 6 5 5 4 4
12 INCH DIA - 45 DEG 17 15 13 12 10 8 9 8
12 INCH DIA - 90 DEG 41 35 31 27 25 22 20 19
VERTICAL DOWN BENDS 3 FT 4 FT 5FT 6 FT 7FT 8 FT 9FT 10 FT
4 INCH DIA - 11.25 DEG 6 5 4 4 3 3 3 3
4 INCH DIA - 22.5 DEG 12 10 8 7 6 6 5 5
4 INCH DIA - 45 DEG 24 20 17 15 13 12 11 10
6 INCH DIA - 11.25 DEG 8 7 6 5 5 4 4 4
6 INCH DIA - 22.5 DEG 17 14 12 10 9 8 7 7
6 INCH DIA - 45 DEG 34 28 24 21 18 16 15 14
12 INCH DIA - 11.25 DEG 15 13 11 10 8 8 7 6
12 INCH DIA - 22.5 DEG 31 25 21 19 17 15 14 12
12 INCH DIA - 45 DEG 63 52 44 38 34 31 28 25
VERTICAL UP BENDS 3 FT 4 FT 5FT 6 FT 7 FT 8 FT 9FT 10 FT
4 INCH DIA - 11.25 DEG 2 2 2 1 1 1 1 1
4 INCH DIA - 22.5 DEG 4 3 3 3 2 2 2 2
4 INCH DIA - 45 DEG 7 6 5 5 4 4 4 3
6 INCH DIA - 11.25 DEG 3 2 2 2 2 2 2 1
6 INCH DIA - 22.5 DEG 5 4 4 3 3 3 3 2
6 INCH DIA - 45 DEG 10 8 7 6 6 5 5 5
12 INCH DIA - 11.25 DEG 5 4 3 3 3 3 2 2
12 INCH DIA - 22.5 DEG 9 7 7 6 5 5 4 4
12 INCH DIA - 45 DEG 17 15 13 12 10 10 9 8
DEAD ENDS / VALVES 3 FT 4 FT 5FT 6 FT 7FT 8 FT 9FT 10 FT
4 INCH DIA 45 38 33 29 27 24 22 20
6 INCH DIA 63 54 47 42 37 34 31 29
12 INCH DIA 118 101 88 79 71 64 59 54

ASSUMPTIONS
LAYING CONDITION = TYPE 4
SOIL DESIGNATION = GC = COHESIVE-GRANULAR

DESIGN PRESSURE = 200 PSI (TEST PRESSURE)
SAFETY FACTOR = 1.5

NOTES
1. RL = RUN LENGTH BETWEEN FIRST JOINTS OF PIPE ALONG THE RUN LINE OF TEE.
2. RESTRAINED LENGTH IS MEASURED AS FOLLOWS:
A. HORIZONTAL/VERTICAL BENDS: ALONG EACH SIDE OF BEND.
B. HORIZONTAL/VERTICAL BENDS - OFFSET: ALONG THE OUTER SIDE OF EACH BEND.
ALL PIPE BETWEEN THE TWO BENDS SHALL BE RESTRAINED JOINT.
C. DEAD ENDS: ALONG PIPE FROM THE PLUG.
D. VALVES: ALONG THE PIPE IN EACH DIRECTION FROM THE VALVE .
E. REDUCERS: ALONG THE LARGER PIPE.
F. TEES: ALONG THE BRANCH PIPE FROM THE TEE .
3. WHEN IT IS NOT POSSIBLE TO INSTALL THE RESTRAINED LENGTHS AS NOTED BY
THIS TABLE, CONTRACTOR SHALL INSTALL THE APPROPRIATE CONCRETE THRUST
RESTRAINTS AS PER THE DETAILS HEREIN.
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THRUST COLLAR
(SEE DETAIL)

RESTRAINT

3/4” THREADED
Y GLANDS (TYP.)

STEEL RODS

ANCHOR
STRAP ANCHOR
STRAP

CONCRETE THRUST BLOCK

BOTTOM OF TRENCH
UNDISTURBED EARTH

ADD RESTRAINT GLANDS
THROUGHOUT ASSEMBLY.

ROD REQUIREMENTS

SIZE OF BEND STATIC THRUST IN POUNDS NO. OF RODS REQUIRED
7/8” D\AMETER 6” 4 328 4
RESTRAINING - :
ROD-2 REQ'D. ?2,, 7,694 4
(1 SHOWN) . 17,312 4
16 30,779 8
247 69,252 8

GENERAL NOTES:

1. ALL FITTINGS SHALL BE WRAPPED IN POLYETHYLENE TO PREVENT CONCRETE FROM CONTACTING
FITTINGS, BOLTS, OR ENDS OF MECHANICAL JOINT BENDS.

. EACH FITTING SHALL BE SECURED BY TWO FORMS OF RESTRAINT. RESTRAINING GLANDS AND
CONCRETE THRUST BLOCKING ARE PREFERRED. WEDGE—ACTION RESTRAINT GLANDS (I.E. MEGALUGS)

? ARE APPROVED ONLY FOR USE ON DUCTILE IRON PIPE. FULL—CIRCUMFERENTIAL PIPE RESTRAINT
GLANDS (I.E. GRIP RINGS) MAY BE USED ON PVC OR DUCTILE IRON PIPE. ALL RESTRAINT GLANDS
SHALL BE SPECIFICALLY DESIGNED FOR USE ON THE TYPE OF PIPE FOR WHICH THEY ARE BEING
INSTALLED. OTHER FORMS OF RESTRAINT SUCH AS THREADED ROD, BELL RESTRAINT HARNESSES,
ETC. MAY BE APPROVED BY ONWASA ON A CASE—-BY-CASE BASIS.

3. IF APPROVED FOR USE BY ONWASA, STEEL RODS AND BOLTS SHALL BE 3/4” HOT DIPPED
GALVANIZED.

4. MUST USE DUCTILE IRON EYE BOLTS WHERE NECESSARY.
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REINFORCING REQUIREMENTS

1.D. PIPE REBAR SIZE | "X" BAR LENGTH "X” BAR WEIGHT "Y” BAR LENGTH "Y' BAR WEIGHT NO. REQUIRED
6" — 36” #5 2'-2"+ 0.D. PIPE 1.043 LBS/FT 1=1" 1.1 LBS. EACH X—24, Y-12
48" & greater #6 3-0"+ 0.D. PIPE 1.502 LBS/FT 1-3" 1.9 LBS. EACH X—24, Y=12

THRUST COLLAR, AND THRUST SCHEDULE

I.D. PIPE "A" "B” "C-6"-16", 20"-24", 30"-36", 48"
8” — 36" 1'-4" 1'-7" 2" 3" 4"
48" & greater 1'-8" 1"-9” 6"

NOTES:

CONCRETE SHALL BE 3000 PSI AND TRANSIT MIXED.
REINFORCING BARS SHALL BE DEFORMED AND TIED TOGETHER.

wN =

AS SHOWN ON STANDARD EMBEDMENT DETAIL.
4. BACKFILL TAMPED IN 6" LIFTS PER STANDARD EMBEDMENT DETAIL.

THRUST BLOCKING DETAIL 3

TRENCH BOTTOM WIDTH IN VICINITY OF THRUST BLOCK INSTALLATION SHALL BE THE MINIMUM WIDTH

THRUST BLOCKING DETAIL 4
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