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Abstract:

This research includes the design of feeding and sewage pipes
design and of the septic tank for a multi-storey building consisting of
nine floors and a ground floor in the city of Omdurman (AlThawra),
where the consumption rate of the building was calculated by three
different methods.

The building was divided into three lines to feed the building. The
diameters of the vertical pipes (2_1.75) inch equivalent to(50.8- 44.45)
mm and the horizontal (1.5_0.5) inch equivalent to (38.1-12.7)mm
were calculated according to the methods used according to the second
method, which depends on the slope of the hydraulic pressure line and
the feeding rate of the devices and the calculation of the diameters of
the vertical liquid waste pipes (3 inch) equivalent to(76.2)mm. and
horizontal (4 inch) equivalent to(101.6)mm in addition to the design of

the septic tank (4.5%2*2)m
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0.087 19.47 1.7 2 3.7 C~CBA
0.21 22.99 4.9 2 6.9 D~DBA
0.3 26.51 8.1 2 10.1 E~EBA
0.38 30.03 11.3 2 13.3 F~FBA
0.43 33.55 14.5 2 16.5 G~GBA
0.48 37.07 17.7 2 19.7 H~HBA
0.51 40.59 20.9 2 22.9 I~1BA
0.55 44.11 24.1 2 26.1 J~JBA
0.57 47.63 27.3 2 29.3 K~KBA
0.6 151.15 30.5 2 32.5 L~LBA
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0.09 1.03 2 11 3.03 C
0.36 3.96 2 11 5.96 D
0.62 6.87 2 11 8.87 E
0.89 9.79 2 11 11.79 F
1.15 12.71 2 11 14.71 G
1.42 15.63 2 11 17.63 H
1.69 18.56 2 11 20.6 I
1.95 21.48 2 11 23.48 J
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2.22 24.4 2 11 26.4

2.48 27.32 2 11 29.32

Ah=h*(.087

Ah=7.7*0.087=0.67

C ae Lzl =3.7-0.67=3.03

1.03
Salsuel) rall s dﬁ.q=7=0.09mm
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2 50.8 46.8 175 480 0.087 CBA
2 50.8 45.9 166 432 0.087 CD
2 50.8 44.8 157 384 0.087 DE
1.75 44.45 43.7 147 336 0.087 EF
1.75 44.45 42.3 136 288 0.087 FG
1.75 44.45 40.8 124 240 0.087 GH
1.75 44.45 39.9 111 192 0.087 H I
1.5 38.1 36.8 96 144 0.087 J
1.5 38.1 33.9 78 96 0.087 JK
1.25 31.75 29.5 55 48 0.087 KL
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Galshall JS il
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40% 85 Guii b lae Jand 3 33eaY) O Gk JalS isall dusaill,
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(mm) %10 daaall (m)
0.12 13.97 1.7 2 3.7 C~CBA
0.28 17.49 4.9 2 6.9 D~D B A
0.39 21.01 8.1 2 10.1 E~EBA
0.46 24.53 11.3 2 13.3 F~FBA
0.52 28.05 14.5 2 16.5 G~GBA
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0.56 31.57 17.7 19.7 H~HBA
0.6 35.61 20.9 22.9 I~1BA
0.62 38.61 24.1 26.1 J~JBA
0.65 42.13 27.3 29.3 K~KBA

(D~D B A)_Sbnd) Jaiali=3.7+3.2=6.9m

ANCAY dags Jaal) b S =Sy el Jasaal) Jue
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3.7-2=1.7m
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(M) ded | aasal (M)l

0.15 0.8 2 5.5 2.8 C
0.65 3.6 2 5.5 5.6 D
1.16 6.41 2 5.5 8.41 E
1.7 9.22 2 5.5 11.22 F
2.2 12.04 2 5.5 14.05 G
2.7 14.86 2 5.5 16.86 H
3.2 17.67 2 5.5 19.67 I
3.7 20.5 2 5.5 22.5 J
4.23 23.3 2 5.5 25.3 K
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(mm) L/min C

Inch (mm) L/min | Sals)ned)

1.75 44.45 40.25 140 305.1 0.12 CBA

1.75 44.45 39.27 132 271.2 0.12 CD

1.75 44.45 38.17 123 237.3 0.12 DE

1.5 38.1 37.03 114 203.4 0.12 EF

1.5 38.1 35.07 104 169.5 0.12 FG

1.5 38.1 34.13 93 101.7 0.12 GH
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1.5 38.1 32.3 81 67.8 0.12 H I
1.25 31.75 29.8 66 33.9 0.12 | J
1.25 31.75 25.98 47 33.9 0.12 J K
1 25.4 24.84 47 33.9 0.15 C C~
0.75 19.05 18.53 47 33.9 0.65 D D~
0.75 19.05 16.5 47 33.9 1.16 E E~
0.75 19.05 15.3 47 33.9 1.7 F F~
0.75 19.05 14.5 47 33.9 2.2 G G~
0.75 19.05 13.9 47 33.9 2.7 H H~
0.75 19.05 13.5 47 33.9 3.2 I 1~
0.75 19.05 13.1 47 33.9 3.7 J J~
0.5 12.7 12.7 47 33.9 4.23 K K~

2
D=7.45155/Q ixf
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B8 [ 118 et Gagm £ ad i -
At/ A1 0.9= 48y 5l 54= Capaill g gana -
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10% L | sy ?

0.078 21.1 1.7 2 3.7 C~CBA
0.19 25.19 4.9 2 6.9 D~DB A
0.28 28.71 8.1 2 10.1 E~EBA
0.35 32.23 11.3 2 13.3 F~FBA
0.4 35.75 14.5 2 16.5 G~GBA
0.45 39.27 17.7 2 19.7 H~HBA
0.46 42.79 20.9 2 22.9 I~1BA
0.52 46.31 24.1 2 26.1 J~JBA
0.61 44.33 27.3 2 29.3 K~KBA

L~LBA
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1.7
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A 35lall 5 0.078 s Sl yuel) Jaieal) sl Jua 81 (15-4)Js2al) (e
D AN cled b LS el il A Jie cilua
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0.078 1.03 2 13.2 3.03 C
0.3 4.02 2 13.2 6.04 D
0.53 7 2 13.2 9 E
0.73 9.75 2 13.2 11.75 F
0.97 12.9 2 13.2 14.9 G
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1.2 15.85 2 13.2 17.85

1.42 18.8 2 13.2 20.8

1.64 21.75 2 13.2 23.75

3.2 24.7 2 7.7 26.7
Ah=h*(0.078

Ah=7.7*0.078=0.67
C 2ie haall =3.7-0.67=3.03

NS Aas Jaial) b B = Sy el dasal) Jue
10% Leall lilme de il Jsh

1.03
Salgsuel) Jariall bad J“M=E=O.O78mm
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D omeilgall jhad Clua

line3J cilsilly yadgall [l iy (17-4) Jsia

i d

Ll ksl il D eyl el e

Sl mm kgl ysula| ol | L/min < b Glelyy

Inch mm L/min Sl el FEREA|

2 50.8 50 195.4 596.4 0.078 CBA

2 50.8 48.8 184 528.6 0.078 CD

2 50.8 47.5 172 460.7 0.078 DE

2 50.8 46 158.5 392.8 0.078 EF
1.75 44.45 44.3 144.2 324.9 0.078 FG
1.75 44.45 42.3 128.2 257.1 0.078 GH
1.75 44.45 40 110 189.1 0.078 H I
1.5 38.1 36.3 88 121.2 0.078 | J
1.25 31 31 59 53.4 0.078 J K
1.5 38.1 32 66 67.88 0.078 C C~
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1 25.4 25 66 67.88 3 D D~
1 254 | 221 | 66 67.88 | 053 | EE-
1 254 | 207 | 66 67.88 | 073 | FF-
1 254 | 195 | 66 67.88 | 097 | Gco-

0.75 | 19.05 | 187 | 66 67.88 12 | Hh-

0.75 | 19.05 | 181 | 66 67.88 | 1.42 1~

0.75 | 1905 | 176 | 66 67.88 | 1.64 | JJ-

0.75 | 19.05 | 14 59 53.4 3.2 K K~

D=7.4515°" | LS

l
(Mm) 3 gulall ki :D
(L/min) <yl :Q
Srall HUDU (0.028) 4cap Sy AIiaY) Jalas :F

oSl el Tasall Je i
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5 2
D=7.4515 /w= 50 mm
0.078

:@mﬂ A pall yaulga ﬁwai 4-4

(Zu:u.aaL) gA-ﬁAﬂ d}\d\ J:“"‘b‘ e;uudﬂ 1—4—4

Line 1:
: 332!
Lanall 33D iyl lasgl (3-3) Jsaall
2%6=12 sl Hh (35200 2
2#2=4 U2
16 § sl
sang 160=16*10= Gkl J<I dauilly
a3 Cappeail) dgac ki o) 2 Al saee D Capeaill (5-3) Jsaa e
Line2:

-

ESYENY

M\ w& g_u_').\a.d\ U_a\h)] (3_3) dj.lx“ (e

3*1-3 sl pasal

3 g sanall

3as5 30=3*10= )5kl J< dually
fas 3 Capeaill dgee il o) aad Ayl saee D Caypuall (5-3) Jsan (e
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Line3:
ITESY
Jo¥) @l e

Fanall 8¢5l Cagpeaill gl (3-3) Jsaall e

1#3-3 ARG |
1#6=6 oo D (32 |
1#2=2 gl

11 £ sandl

okl Ay o

4.);.».&\ 'é).gam u.a_')mﬂ\ u\h}j (3_3) d}d}j\ (e

1*3=3 Fobe a1
2*%6=12 sl 2yha §sdia 2
2%2=4 a2

19 g sanall

sans 163=11+(19%8)= Juls sl

3 Cappeaill dgacyhad () aad Ayl saee D oyl (5-3) Jsan o

-

Aa g
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:(&é\) ‘“_’AAAS‘ i pal) aulga Wﬂ 2-4-4

Linel:
3y 160= lasgl) aae
(Y] julsall) Cagpaill Clasg axe (4-3)dsas (e
diagp 4 dc @l 3Hgula Hhad o)) oy o
Line2:
3ang 30= lasgll aae
(A88Y) anlsall) Caypaill Cilaag 2ae (4-3) Jsan (e
Las 3 dcyill 5yule ylad o)) aai o
Line3:

3339 163= 11+(19%*8)= Zlaasll 2xe
(A8 rlsall) Caypeail) Clang axe (4-3) Jsas o
s 4 Aeill $yple S o) a3 o
rddadll pagas avanat 5-4
) Ll
I=1.5years N=100 C Sa =0.04 m®/in/year
90% Jalasll sl Jealgll caypail) (8
I=V/(3 N Sa)

1.5-V/(3*100%0.04)
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V=18m?
Q-V/T
Q=(150%*100%0.9)/1000=13.5m?/day
T=V/Q =18/13.5=1.3day
: Lagall alal ala
POl palnl
H=2m L/w=2
A=V/H =18/2.5=9m?
L/W=2
A=2w?*=9
w=2.1m L=4.4m
(4.4%2.1*2)m
sl aaas =V Capaill =Q
gl oS5 Jane =Sa oalaiY) e =N
ol 1) A (e = sasall dalue =A
vasnll sk =L
oasall gy =W

Ul g i) =H
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waldd) )
cluagll g duadal
:Ladal) 1-5

bl e JS Gl oS (Escritt) il gl e adll )

(2-1.75) Jo—ny L (50.8-44.45)mm L bl A dadll 50 e

(15_05)d31_u 1_4.1 (381—127)mm O o 4 wﬁéﬁ\ Br m\}d\j 3_..4}_1

1 4\.\ 2 x/l‘s_.} 3 2“\ mb“linel d “’A_a..aj\ L_.Q)_AA“ J“‘ m\‘},q ,)1 L.'i\j 2 x/!ﬁ

line2 Ja sl 101.6mmJal 2 L a4 a5 4 3 eyl 76.2mm dd\_z_a

d,ﬂ 2 \ a 4 " g 3 34 mq\jb76,2mm dj\ 2 \ a ) AA}3 :\.: “\bj\

@y)576.2mm dlba Ladap 3 4wl line3 J 4 —uall76.2mm

(4.5%*2 *2)mJdaill (msns 101.6MmM Jalay Ly Aa sy 4

ralbuagili2—-5

Al lsd PPLR 93 e palse aladia) Jndy o
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saalmal)

<l ,{3(‘):\&\2 m\"é‘—gg‘)%jéj\ dl_a.;.l_asi.d—gsj\ 1) L'ég\ all daas a1

A 0Sall = (ldind e ige —AnaiC L) A aals — A i) A IS — A )
22003 — aysilly ylilly anlall 4 pasll

:\_.__;JS— 1C_ P all -y all 4 LAl — 85 21 L’ég\ — A e 2

i, S D\ PN | S| I KO P P L W W v | I SO\ PN gl

.+1985

:\_”\SS - 2C - A all -y all 4 wdid = (50 =) 2l _— A ans .03
—3_]“) )’;S A ;\XL) ‘—'1)1 ,A‘\ E\ S D, x::1u\ —a_\“) 1< .u:y‘ 2 = AB. —_ 4.. A ;J_.\.GJ‘
22005

— 4" A_'\.@J\ :\ “\‘< _— 2 “\;q.:.‘“ 4.. ”‘A'."GJ‘ — 4\\\ h .\Lﬁl\ h Sl A\ AN QA e‘ ~al .J _4
21995
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