(3

) ig 1) & g <
=< -

4_)3\.& JJ\N\)JJM\MMM

4 a8 Ciny
Lo Je 9 )
Al 21 sall 5 3 g0l dria 8 agle le asha duay
Ay

asbal 3ales Js bl (e e 328 Jom sall Anala (8 il S udae
Akl ) sal) fatlall 3 ) sall 5 3 sl Fria L asle Mal

L

Olasles sl AL 50

22020 21442



-

adal)

o oall dala sa gl o< s dahaial o) $Blgnalls HUadY) sl lSud aanas
D) sle panily Lsin L) Lmpiall Jorall dogs HUad¥) sl Cpenil lSe
asacl a2 gp Aubll e Gadll Cangll Gl Jullg LAl G lsde (K80 )
BB asalaill acd /5510 (HHlawe dpre A dulil) gal) > Gl Al JalSie
e A el Gl Al 8 Lasiedl elaBl dall ) 3 ase S Leke
A A yuglly dunsly yugl) Cibilually diall Cilagea) caranail] daalul) bl

total ) dlalSiall dasall Slga aladianly afgell medlly Llall SULN aea ]
LAuhyall dahaie danla e ulin JSa 4 (station

Aparacail) Lylaall 538l lay dudl) dadaidd Lis gl yughl clilul) sty aan .2

Cuulia Glo alaeVh ey & ) QA chlae IS8 SgHagll aseal) .3
& Aabiall ) aeaill dlajlay Luadyl) LAl BliuYly Lapdal) (=)
Bl laaad) slelye ae bl alaal Cluad clile Al e slacY!
s sl Jually dejpad) Jaza 390a G (40 A ppaiad

ISl oY) dd) mena BSae A (e A0aL Syl araatl) i .4
.(StormCad)J) zali alasiuly

Wy il ) sy sudid) dgall A8 el diy o ST i L5
Saficed) dgal) Calaaly cillalade pe i

e 400 Gn L zolin Al (3 b alas) o) Al S pngl avacail) (e
G V) Do ) Lele ASaall Audyl) Jaglaall AL1400 L)) ASuall duejill Jaghaall
Aasial olb Jalls AN bl e %50 e S) dia 600 e JBY1UaEY)



LS s A e U< sl Loyl W) e S adaddl Cupaill il
o e Y OSE QA meail AU Dilally ljial) aasg desdiall Gl
O o e ) dagill &l DA (e g 304

uaSy e 2325 S Jadly e 6452 Jo¥) diad) 8 i) Jlshl calS Gas
dall €a e 7976.07 cilS ey aSe jie 15563.65 Jo¥1 doall clojeall
dall 153.25 culSy Jo¥) adll e i 282,77 cul€ diluall Luwillyy S

. oal

-

o StormCadd) zeeliy aladinly AN saeal Sl gl olW) dilas 500 iy LS
Al Clases  aliidly Sl Gyall G e aseeaill | dexiil Gl il
A aresi (b aiad) Gl (B AE ey s gloall o pasi Al el
2050 Aila Jae Byg e gyl 128 e Aailally saiicell dgall Lle Zuhall oda i
Chpeil] s (o A3y eIl oy I AIY SUn¥] punge i sl (il
3g3al) e ool Cinall auga (B Qloall deje (58 Chaall auge DA A<l 3 Ll

i Aal) sl e AN 8 iyl Slaic Y A gansal)



Abstract

Design a sewer network system for the Second Kindy District is

imperative and vital to remove the local stormwater and civilian consumption.

Thus, the aim of this study is to provide the Directorate of Sewer in Nineveh with a

complete design of sewer network system for the Second Kindy District. The

network design included collection of basic design data, field surveys, and

hydrological and hydraulic calculations of the sewer network system. In general,

the most aspects and focuses of this study were as follow:

1-

Collect field data and survey the topography of the study site using the total
station surveying instrument. The extensive of field surveying was in is
consistent with the change in topography and surface elevation of the study
area.

Collect and analyze the hydrological data for the study area to determine the
intensity-duration-frequency relationship.

Complete the hydraulic design of all pipelines in the network after
determining the path and direction of each pipeline line using the ground
surface elevation, satellite image of study site and the basic design map of
the area. Manning’s equation was used to calculate the size of sewer pipe
taking into consideration the limitations of the average flow velocity in pipe
and pipe slope.

Evaluate the proposed hydraulic design of the sewer network system using
StormCad Software.

Provide the beneficiary side with more than one alternative for the hydraulic
design of the sewer network systems to choose the appropriate alternative

that is commensurate with the plans and objectives of the beneficiary.



The hydraulic design of the network revealed that the pipe sizes in the
network range from 400 mm for branch lines to 1400 mm for the main lines of the
network, noting that the percentage of pipes with diameters less than 600 mm
represents more than 50% of the network pipes. Thus, using the surface drainage
channels as an alternative to branch pipes greatly contributes to reducing the
amount of pipes used, the size of the earthwork and the concrete required to design
the network in a manner that does not affect the performance of the network. The
results of the analysis of the hydraulic performance of the network design using the
StormCad software showed that the assumptions used in the hydraulic design of
the sewer system network in terms of the type of flow and the determinants of the

use of Manning are valid.



