WATER & SANITATION AGENCY (LDA)

PLANNING & DESIGN DIRECTORATE
ZAHOOR ELAHI ROAD, GULBERG-II LAHORE.

KR KR

10,
' Dy. Managing Director (Engg.), WASA Lahore.
Dy. Managing Director (O&M), WASA Lahore.
No. D(P&D)/ 1 F+&1- 65 Datedicsy - 12 2e22

Subject: DESIGN OF RCC SEWER PIPES AS PER ASTM C76-20

Please find enclosed herewith a copy of standard drawings and
reinforcement design/ details of RCC sewer pipes (from 12" to 72" i/d) prepared according

to ASTM C76-20 standards and specifications, for information and further necessary action
please.

Encl: As above.

S

(Zeeshan Bilal) |

DIRECTOR (PLANNING & DESIGN)
WASA, LDA, LAHORE

(0%

1. Managing Director, WASA Lahore.
.2~Dy. Director-1V (P&D), WASA Lahore.

3. Dy. Director (QCD), WASA Lahore (with the direction to ensure
manufacturing of RCC Sewer pipes as per standards and specifications of
ASTM C76-20 in WASA approved pipe manufacturing factories)
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LONGITUDINAL REINFORCEMENT DESIGN FOR R.C.C SEWER PIPES
FROM 12" TO 72" DIAMETER
ASTM (C76-20) WALL B CLASS lll - IV

Dia of Pipe
(in) 12 15 18 21 24 27 30 33 36 42 48 54 60 66 72
Class of Pipe [lII/IV] 1l v 1] v mo v )om [ oov v o v o] eV v vim{vimf{wviu vV
Dia of
Longitudinal [ 5/32|5/32|3/16|5/32| 3/16 5/32|1/4|5/32|1/4| 3/8 |1/4| 3/8 1/4|3/8|1/2|3/8|1/2|3/8|1/2 3/8(1/2|3/8|1/2|3/8|1/2|3/8|1/2|3/8 1/2
Bars (in)

No. of Bars 6 6 6 6 6 6 6 6 6

Note: From 33" dia pipe onwards, given number of Longitudinal Bars will be used in both inner as well as outer circumferential reinforcement.

Mat

Asst. Director (P&D)
WASA Lahore
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CIRCUMFERENTIAL REINFORCEMENT DESIGN FOR R.C.C SEWER PIPES
FROM 12" TO 33" DIAMETER
ASTM (C76-20) WALL B CLASS I

Barrel Reinforcement Bell/Spigot/Socket Reinforcement 3-Edge Bearing Load
Dia .
Wall Bar | Bar | Barrel Steel No. of ] Diaof | Bar | Bell Steel |Areaof| No.of Dia of Proof Ultimate
Steel Ratio : . A Spacing r L : _ Spacing 4
Thickness Size | Area | Length | Required | Rings Ring | Size | Length | Required | Bar Rings Ring Load Load
in in L in sq.in B sq.in nos in in in feet sq.in sq.in nos in in ton/foot | ton/foot
feet feet :
12 2 0.07 5/32 | 0.02 7.71 0.54 28 3.30 14 5/32 | 0.33 0.02 0.02 2 2 19 0.61 0.91
15 2.25 0.07 5/32 | 0.02 7.71 0.54 28 3.30 17 5/32| 0.33 0.02 0.02 2 2 22 0.77 1.14
18 2.5 0.07 5/32 | 0.02 Lol 0.54 28 3.32 20 5/32| 0.33 0.02 0.02 2 2 26 0.92 1.36
21 2.75 0.07 5/32 | 0.02 7.92 0.55 29 3.28 24 5/32| 0.33 0.02 0.02 2 2 26 1.07 1.59
24 3 0.07 5/32 | 0.02 7.92 0.55 29 3.28 26 5/32| 0.33 0.02 0.02 2 2 33 1.23 1.82
Socket: 3 32
27 3.25 0.16 1/4 |00s| 767 | 124 s | 372 | 30 |wa| 033 | oos | 0os |2 1.2 1.38 2.04
Spigot: 3 28.5 1
13 g
30 35 0.18 1/4 |005| 767 | 138 s | 3227 | 33 |a| 033 | oos | cos | e | B0 0 ass 2.27
Spigot: 3 31.5 )
33 3.75 0.2 1/4 |oos| 767 | 153 11 | 206 | 36|l 033 | o007 [Noios | et A R 1.69 25
Spigot: 3 345
Note:

1- Steel reinforcement has been designed as per ASTM (C76-20).
2- The number of rings have been calculated from the specified cross sectional area or for minimum specified spacing.
3- The diameter of collar/ neck circumferential ring shall be determined os per the specified spacing of circumferential barrel rings.

.

U
g 295
Asst. Director (P&D) Asgt. Rirector (QCD) :
WASA Lahore WASA Lahore WASATahore
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CIRCUMFERENTIAL REINFORCEMENT DESIGN FOR R.C.C SEWER PIPES
FROM 36" TO 72" DIAMETER

ASTM (C76-20) WALL B CLASS llI

Inner Circular Reinforcement

Spigot Reinforcement

3-Edge Bearing Load

' wall z
Dia A B i Bell Steel |Areaof| No. of A Dia of | Proof Ultimate
Wickness | steel Ratio .ma Bar | Barrel m"m.m_ zw. of Spacing O_.w of m.m_. e .m r : spacing : a & o
Size | Area | Length | Required | Rings Ring | Size | Length | Required | Bar | Rings Ring Loa o
in in mn._”\__“_mmq in | sq.in | feet sq.in nos in in in feet sq.in sq.in | nos in in | ton/foot | ton/foot
ee
36 4 0.17 1/4 | 0.05 | 7.67 1.299 26 3.53 38 1/4 | 0.33 0.06 0.05 3 1.38 38 1.84 2.72
42 4.5 0.21 1/4 | 0.05 | 7.67 1.596 33 2.76 44 1/4 | 0.33 0.08 0.05 3 1.46 44 245 3.18
48 5 0.24 1/4 | 0.05 | 7.67 1.824 37 2.47 50 1/4 | 0.33 0.09 0.05 3 1.46 50 2.45 3.63
54 5.5 0.29 1/4 | 0.05 | 7.67 2.192 45 2.02 56 1/4 | 033 0.11 0.05 3 154 56 2.76 4.09
60 6 0.34 3/8 | 0.11 | 7.67 2.570 23 3.94 63 1/4 | 0.33 0.13 0.05 3 1.54 63 3.06 4.54
66 6.5 0.41 3/8 | 0.11 | 7.67 3.074 28 3.21 69 1/4 | 033 0.17 0.05 3 1.67 69 3:37 4.99
72 7 0.49 3/8 | 0.11 7.67 3.684 33 2.73 75 3/8 0.33 0.20 0.11 3 1.63 75 3.68 5.45
Outer Circular Reinforcement Socket Reinforcement 3-Edge Bearing Load
wall
Dia : : 5
T ; Diaof | B Bell Steel |A f| No. of D f Ultimate
Thickness | seel Ratio m.m_‘ Bar | Barrel mnmw_ zw of Shadiis ks ot e m.m reajafise o Soaciog _.m of| Proo a
Size | Area | Length | Required | Rings Ring | Size | Length | Required Bar Rings Ring Load Load
in in wn._ﬂm\““”mma in | sq.in| feet sq.in nes in in in feet sq.in sq.in nos in in ton/foot | ton/foot
36 4 0.1 3/16| 0.03 [ 7.67 0.764 28 3.27 42 |3/16| 0.33 0.03 0.03 3 1.38 42 1.84 2.72
42 4.5 0.12 1/4 | 0.05 | 7.67 0.912 21 4,34 49 1/4 | 0.33 0.04 0.05 3 1.46 49 245 3.18
48 5 0.14 1/4 | 0.05 | 7.67 1.064 22 4,15 56 1/4 | 0.33 0.05 0.05 3 1.46 56 2.45 3.63
54 5:5 0.17 1/4 | 0.05 | 7.67 1.285 26 3.49 63 1/4 | 0.33 0.07 0.05 3 1.54 63 2.76 4.09
60 6 0.2 1/4 | 0.05 [ 7.67 1.512 31 2.93 69 1/4 | 0.33 0.08 0.05 3 1.54 69 3.06 4.54
66 6.5 0.24 3/8 | 0.11 | 7.67 1.799 16 5.62 76 1/4 | 0.33 0.10 0.05 3 1.67 76 3.37 4.99
72 7 0.29 3/8 | 011 | 7.67 2.180 20 451 83 3/8 | 0.33 0.12 0.11 3 1.63 83 3.68 5.45
Note:

1- Steel reinforcement has been designed as per ASTM (C76-20).
2- The number of rings have been calculated from the specified cross sectional area or for minimum specified spacing.
3- The diameter of collar/ neck circumferential ring shall be de termined as per the specified spacing of circumferential barrel rings.

m

\

Asst. Director (P&D)
WASA Lahore

%b@k\ﬁ
Asst(Difecto

WASA Lahore

r (QCD)

1

/!

rector (P&D)
ASA Lahore

i
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CIRCUMFERENTIAL REINFORCEMENT DESIGN FOR R.C.C SEWER PIPES
FROM 12" TO 30" DIAMETER
ASTM (C76-20) WALL B CLASS IV

Barrel Reinforcement Bell/Spigot/Socket Reinforcement 3-Edge Bearing Load
Dia >
Wwall : Bar Bar Barrel Steel No. of ] Dia of | Bar Bell Steel |Areaof| No.of : Dia of Proof Ultimate
Steel Ratio & . s Spacing s ; . : Spacing
Thickness Size Area | -Length [ Required | Rings Ring | Size |Length|Required | Bar Rings Ring Load Load
; sq.in/linear ¢ : . . : "
in in o in sq.in feet sq.in nos in in in feet sq.in sq.in nos in in ton/foot | ton/foot
12 2 0.07 5/32 0.02 7.71 0.54 28 3.30 14 5/32 0.33 0.02 0.02 2 2 19 0.91 136
15 2.25 0.1 3/16 0.03 7.71 0.77 28 3.30 17 3/16 0.33 0.03 0.03 2 2 22 1.13 177
18 2.5 0.14 3/16 0.03 7.75 1.09 39 2.38 20 3/16 0.33 0.05 0.03 2 2 26 1.36 2.04
21 2.75 0.2 1/4 0.05 7.92 1.58 32 2.97 24 1/4 0.33 0.07 0.05 2 2 30 1.59 238
24 3 0.27 1/4 0.05 7.92 2.14 44 2.16 26 1/4 0.33 0.09 0.05 2 2 33 1.81 2.72
Socket: 3 5
27 3.25 031 3/8 | 011 | 767 2.40 24 3.87 30 | 38| 033 | o0s | o011 |2 12 | e 2.04 3.06
Spigot: 3 28.7
Socket: 3 35.
30 35 0.35 3/8 0.11 7.67 2.67 24 3.82 33 3/8 0.33 0.12 0.11 i 1.4 0 2.27 34
! Spigot: 3 315
Note:

1- Steel reinforcement has been designed as per ASTM (C76-20).

2- The number of rings have been calculated from the specified cross sectional area or for minimum specified spacing.
3- The diameter of collar/ neck circumferential ring shall be determined as per the specified spa

“

i

Asst. Director (P&D)
WASA Lahore

Asst.[D

o4

ctor (QCD)
ASA Lahore

cing of circumferential barrel rings.

ector (P&D)
SA Lahore
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CIRCUMFERENTIAL REINFORCEMENT DESIGN FOR R.C.C SEWER PIPES

i FROM 33" TO 72" DIAMETER
£ ASTM (C76-20) WALL B CLASS IV
Inner Circular Reinforcement Spigot Reinforcement 3-Edge Bearing Load
; Wall
D i f| No. of Dia of Proof Ultimate
Thickness | steel Ratio m.m_. Bar | Barrel Steel No. of Spacing Dia of | Bar Bell m»mw_ Area o w o Spacing : ; gy
Size | Area | Length | Required | Rings Ring | Size | Length | Required | Bar | Rings Ring Loa oa
in in mn._ﬂh_m.“.mmq in | sq.in | feet sq.in nos in in in feet sq.in sq.in | nos in in ton/foot | ton/foot
33 395 0.27 3/8 | 0.11 7.67 2.063 23 3.99 35 1/4 0.33 0.09 0.05 3 1.38 35 2.49 3.74
36 4 0.3 3/8 | 0.11 7.67 2.292 23 3.99 38 1/4 0.33 0.10 0.05 3 1.38 38 2.72 4.08
42 4.5 0.35 3/8 | 0.11 7.67 2.661 24 3.80 44 1/4 0.33 0.13 0.05 3 1.46 ~ 44 3.17 4.76
48 5 0.42 3/8 | 0.11 7.67 3.193 29 3.15 50 3/8 0.33 0.15 0.11 3 1.46 50 3.63 5.44
54 55 0.5 1/2 | 0.20 7.67 3.780 19 4.77 56 3/8 0.33 0.19 0.11 3 1.54 56 4.08 6.12
60 6 0.59 1/2 | 0.20 7.67 4.460 23 3.94 63 3/8 0.42 0.23 0.11 3 1.54 63 4.54 6.81
66 6.5 0.69 1/2 | 0.20 7.67 5.173 26 3.46 69 1/2 0.42 0.29 0.20 3 1.67 69 4.99 7.49
72 7 0.79 1/2 | 0.20 7.67 5.939 30 3.01 75 1/2 0.42 0.32 0.20 3 1.63 75 5.44 8.17
Outer Circular Reinforcement Socket Reinforcement 3-Edge Bearing Load
W
Dia q—__n_.mq_._mmm Steal Ratl Bar | Bar | Barrel Steel No. of Suadn Dia of | Bar Bell Steel |Area of| No. of ey Dia of Proof Ultimate
el Rt | size | Area Length | Required | Rings P s Ring | Size | Length | Required | Bar | Rings P g Ring Load Load
in in 3..”“”“52. in | sq.in| feet sq.in nos in in in feet sq.in sq.in | nos in in ton/foot | ton/foot
33 3.75 0.16 1/4 | 0.05 7.67 1.223 25 3.67 39 1/4 0.33 0.06 0.05 3 1.38 39 2.49 3.74
36 4 0.18 1/4 | 0.05 7.67 1.375 28 3.27 42 1/4 0.33 0.06 0.05 3 1.38 42 2.72 4.08
42 4.5 0.21 1/4 | 0.05 7.67 1.596 33 2.76 49 1/4 0.33 0.08 0.05 3 1.46 49 3.17 4.76
48 5 0.24 3/8 | 0.11 7.67 1.824 19 4.80 56 3/8 0.33 0.09 0.11 3 1.46 56 3.63 5.44
54 5.5 0.3 3/8 | 0.11 | 7.67 2.268 21 4.32 63 3/8 0.33 0.12 0.11 3 1.54 63 4,08 6.12
60 6 0.35 3/8 | 0.11 | 7.67 2.646 24 3.78 69 3/8 0.42 0.13 0.11 3 1.54 69 4.54 6.81
66 6.5 0.41 1/2 | 0.20 | 7.67 3.074 16 5.62 76 1/2 0.42 0.17 0.20 3 1.67 76 4,99 7.49
72 7 0.47 1/2 | 0.20 | 7.67 3.533 18 5.01 83 1/2 | 0.42 0.19 0.20 3 1.63 83 5.44 8.17
Note:

1- Steel reinforcement has been designed as per ASTM (C76-20).
2- The number of rings have been calculated from the specified cross sectional area or for minimum specified spacing. %
3- The diameter of collar/ neck circumferential ring shall be determined as per the specified spacing of circumferential barrel rings.

. h\ ‘z
s o ;
Asst. Director (P&D) Asst. _#CQQ (QCD) rector (P&D) DyND ﬁ or (QCD)
WASA Lahore  WASAlshore - WASAlshore , WASKlahore s
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n mm n mm | n mm Ring n mm in mm v B 200 | oe1 [ 3000 | 128 4000
2 50.8 m [ 2 |sos [sn2 |30 28 1381 | 3s100 | 330 | 8382 RUBBER RING \\l‘“n\. % DATED: 17.11.2022
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B ek T T F Dia of Bar 9/16 1430 18.42 468
L NO OF
CLASS ; BARS
in | mm
N e e STRENGTH REQUIRE'T/FT. LENGTH

wv |316la76] &

BARS TO BE EQUALLY
SPACED AROUND 360°

PROOF LOAD | ULTIMATE LOAD | SONCRETE

CLASS | WALL STRENGTH
Lbs Tenns Lbs Tonns Psi
il B 1700 | 077 | 2500 | 114 4000
v B 2500 [ 113 | azs0 17 4000

REINFORCEMENT FOR BARREL

REINFORCEMENT FOR BELL

ALL THICKNESSY Dl of bar No. of Dia of Ring Spacing of Rings Dia of bar No. of Dia of Ring Spacing of Rings

B n [ mm|[n [mm | R in mm in mm | mm | R in mm in mm
0| 225 [s7.15 [sm2 | 398 28 1681 | 42700 | 330 | s3m2 n sz | aes 2 2218 | s63.00 2 50.8
IV | 226 5745 [sne | 478 28 1688 | 42000 | 330 | s3&2 v ve | 478 2 2224 | 56500 2 50.8
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I i | Dia of Bar NO OF
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£ - N_.m m“_“. hn o < 2 il I n << >m > TITLE: CONSTRUCTION DETAIL OF 18"
396 28 20.31 516 332 8432 INTERNAL DIA R.C.C SEWER PIPE
1l w_um0_—u__"am.um%%_uﬂ%ﬁmmwm?wm—uwwm%m_ﬁ_ﬂ AND /.m i |28 [[ess [el (G el (B Rsen M B B e st LAHORE (CLASS-lll & IV) AS PER ASTM C76-20
elAss Dia of bar ﬁo _rmq Dia of Ring Spacing of Rings H “
in mm in mm in mm p - DATED: 17.11.2022
n 5132 396 2 2618 | 665 2 506 DIR. PED oy 4D
[\ 316 476 2 26.26 667 2 50.8 OGN Q 2 S
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REINFORCEMENT FOR BARREL e I RUBBER RING
e WALL THICKNESS|  Dia of bar No. of Dia of Ring Spacing of Rings REINFORCEMENT SIZE INSIDE DIA
in mm | in mm Ring in mm in mm in mm in mm
N | 275 |69.85 |5/32 | 3.96 29 23.70 602 3.28 83.31 DialofiBar - 9/16 14.30 2507 637
CLASS
275 [69.85 | 1/4 6.35 32 23.85 606 2.97 75.43
1 in | mm| BARS STRENGTH REQUIRE'T/FT. LENGTH
s P |LRee LOAD | ULTIMATE LOAD | Somenels
mm_Z_HOmom_/\_mZ..ﬁ _HO_HN mm_l_l i 5/32| 3.96 6 Lbs Tonns Lbs Tonns Psi
Dia of bar No. of Dia of Ring Spacing of Rings IV 1/4 | 6.35 6 1 B 2360 1.07 3510 159 4000
CLASS in mm Ring in mm in i 1% B 3510 1.59 5250 2.38 4000
1] 5/32 3.96 2 30.07 764 2 | 508 BARS TO BE mOC>r_|<o << >m > TITLE: _ %Mﬂwﬁc%wm_mwﬂzroﬂw_ﬁm
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