DocuSign Envelope ID: 5433BFB9-ECFF-490E-976F-FAC40DF8171A

PROJECT REFERENCE NO. SHEET NO.

P—4900A UC-3C

UTILITY DESIGN ENGINEER
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HORIZONTAL RESTRAINT VERTICAL RESTRAINT PVC PIPE RESTRAINED JOINT DESIGN TABLE
(ALL AREAS GIVEN ARE IN SQUARE FEET) (ALL VOLUMES GIVEN ARE IN CUBIC YARDS)*» K“VW‘ Zd“ 1/21/2015
REQUIRED RESTRAINED LENGTH (FT) e aeCl
ALLOWABLE SOIL BEARING (PSF) RESTRAINING RODS| DEGREE OF BEND — - - —
P|PE DEGREE LBS. STATIC ::;E - . FITTING OF PVC PIPE BY DEPTH OF COVER ._._ M A Eng|neer|ng EC,Z?yI,E?\ISéCZl}aStP'?mStreet Suite 137
SIZE OF BEND [THRUST = I000 | 2000 | 30004000 | 5000 |6000 | 7000 |8000 NO.REQ'D| DIA. [ui1/4° |22 1/2°| 45 HORIZONTAL BENDS 3FT 4FT 5FT 6 FT 7FT SFT 9FT 10 FT '.'. Consultants, Inc. E‘*&O[}Sér?;e?lggi%m Fax: 919.297.0221
— Sl : ' L ' 4 2 172" | 0.25| o0.50 [0.75 4 INCH DIA - 11.25 DEG 2 2 2 1 1 1 1 1
4 5950- 405 2 o > 2 1osol 10 75 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
TEE/PLUG J43 3 2 8" 2 5/8" 0.75 .50 3.0
NPZMd 385 2 | : : . 4 INCH DIA - 90 DEG 16 14 12 11 10 9 8 7
o 2L 2l z < > 10" 2 3/4" | 1.25] 2.25] 4.50
T i3 Q. 2 2 5 < : 2 2" 2 778" | 1.75| 3.25] 6.50 6 INCH DIA - 11.25 DEG 3 2 2 2 2 2 2 1
2. 222 3 . . . | | | : 6 INCH DIA - 22.5 DEG 5 4 4 3 3 3 3 2
= 14" 4 5/8 2.25| 4.50| 8.75
g 22012 20 2 2 2 L L L L : “ “ 6 INCH DIA - 45 DEG 10 8 7 6 6 5 5 5
o VAT T - Z 2 3 3 2 16 4 374 | 3.0 [ €0 | .50 6 INCH DIA - 90 DEG 22 19 17 15 13 12 11 10
v 384 7 > ] 7 ] . ] 24" 4 " 7.0 3.0 | 24.0
22 1/2° 7,66 4 3 2 2 2 | -
0" 45° |=.°2 5 g 5 4 3 3 2 2 «+INCLUDES 1.50 SAFETY FACTOR AND 12 INCH DIA - 11.25 DEG > 4 3 3 3 3 2 2
30° >71.768 28 14 3 7 3 7 k| 12 INCH DIA - 22.5 DEG 9 7 7 6 5 5 4 4
TEE/PLUGC 19,635 20 0 7 5 3 3 > CALCULATED USING THE NOMINAL
ok 2252 = 2 = > : , , DIAMETER OF PIPE 12 INCH DIA - 45 DEG 17 15 13 12 10 8 9 8
52 1/2° 1,032 M 3 2 3 Z Z > . 12 INCH DIA - 90 DEG 41 35 31 27 25 22 20 19
2" 45° 21,641 22 M 7 5 4 3 3
90° 39,987 40 20 13 10 T 6 ]
TEIII-ZI//F:II:UG 2 .542 25 |2 39 ; 5 25 I4 ‘|1 VERTICAL DOWN BENDS 3FT 4 FT 5FT 6 FT 7FT 8 FT 9FT 10 FT
22 1/2° BO6 5 |85 ] 3 g 3 ‘2l 4 INCH DIA - 11.25 DEG 6 5 4 4 3 3 3 3
n 45° 29,455 29 7 6
14 2R fraes £ > 7| : 3 5 7 4 INCH DIA - 22.5 DEG 12 10 8 7 6 6 5 5
TEE/PLUG 38,485 3 19 3 0 [ 5 5 4 INCH DIA - 45 DEG 24 20 17 15 13 12 11 10
111/4° 9,854 | 5 3 2 2 2
22 1/2° 19,612 20 [0) 7 5 3 3 3
16" gg‘; K .47I5 3t 4 LK1 '. : Ig |3 5 6 INCH DIA - 11.25 DEG 8 7 6 5 5 4 4 4
TEE/PLUG 502395 50 > i ] 0 8 7 3 6 INCH DIA - 22.5 DEG 17 14 12 10 9 8 7 7
111/4° 22,171 22 1] i 6 4 4 _
o G £ 2= = 2 5 2 > = 6 INCH DIA - 45 DEG 34 28 24 21 18 16 15 14
24" 45: 86,56 7 43 29 22 17 14 2 |
A7 T e Lo e 11— 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
* INCLUDES 1.25 SAFETY FACTOR AND CALCULATED USING THE NOMINAL DIAMETER OF PIPE. 12 INCH DIA - 45 DEG 63 5> v) 38 34 31 o8 o5
GENERAL NOTES:
I. CONCRETE SHALL BE CLASS "B-. VERTICAL UP BENDS 3FT 4 FT 5FT 6 FT 7FT S8FT 9FT 10 FT
2. CONCRETE SHALL NOT CONTACT BOLT ENDS OF MECHANICAL JOINT FITTINGS. 4 INCH DIA - 11.25 DEG 2 2 2 1 1 1 1 1
T 3. CONSULT WITH ENGINEER FOR CONCRETE REQUIREMENTS ON MAINS LARGER THAN 24 INCHES. 4 INCH DIA - 22.5 DEG 4 3 3 3 2 2 2 2
— (FOR VERTICAL & HORIZONTAL BENDS) -
NO. |DATE DESCRIPTION 4. ALLOWABLE SOIL BEARING SHALL BE DETERMINED BY THE ENGINEER. 4 INCH DIA - 45 DEG 7 6 > 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
THRUST RESTRAINT FOR WATER/SEWER MAINS S
12 INCH DIA - 11.25 DEG 5 4 3 3 3 3 2 2
STATE OF NORTH CAROLINA 12 INCH DIA - 22.5 DEG 9 7 7 6 5 5 4 4
DIVISION OF HIGHWAYS 12 INCH DIA - 45 DEG 17 15 13 12 10 10 9 8
RALEIGH, N.C.
DEAD ENDS / VALVES 3FT 4FT 5FT 6 FT 7 FT 8FT 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 DESIGN PRESSURE = 200 PSI (TEST PRESSURE)
SOIL DESIGNATION = GC = COHESIVE-GRANULAR SAFETY FACTOR = 1.5
I NOTES
A 1. RL = RUN LENGTH BETWEEN FIRST JOINTS OF PIPE ALONG THE RUN LINE OF TEE.
2. RESTRAINED LENGTH IS MEASURED AS FOLLOWS:
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I_> B . RESTRAINING RODS
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THRUST RESTRAINT FOR PIPE LINES
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