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TRIAT EXAIVI

OUESTION lll orc.zooo A discharge of.20 m%ec ig,flowing in a rectangular channel. At
section (1), the bed width equals I.2.0 m and the water depth : 3.0 m . The channel
bed width is gradually contracted to reach a bed width of 9.0 m at section (2). Within
the contracted zone, the bed level is gradually raised by a vertical distance Z. The

A. The value of Z '

B. The minimum rise in bed so that you have n at the downstream.
C. The water depth at seciion (2) itihe rise inbed equals 2.0 m*
D. Sketch the specific energy and discharge curves for case A & B

QUESTION l2l nNnr. zoos Yor"ffistant specific energy of 2.0 m, what is the maximum

Detergntne the regime of flow (sub or super or critical) in the

if the flow depth over a hump is less

C.

D,,i

slope ^'L and
e number was

of sub and

QUESTIOI'I 16l rrr.rnL zoog Sketch the water surface profile when the channel bed slope is
changed according to the following:-

A" (-Sc) to (0.S Sc) to (S=0) B. Adverse to Ho rizontal to steep
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[{ydr#ulies (ll] Exarn

ffigM
A" Discuss tho effect. of" changing the value of the design vetocity on theribtained values of the beo width and water depth of an open channel.ti, Give neat sketches showing:

& For an open channel, the relationship between the water depth arid:o Water area (A).
o Discharge (e).

E For a circular pipgrttre relationship between the water depth and:o y.*rl vets,.eih/ (V).

Question (2li 
:

A trapezoidal channet d;rffiidth 10.0.m, slde slope 3:{, tongitudinal bed stope10 cm/km, mean vefo*ty 0.s94 m/sec,' and 'Manning -.o"m.i"ni 
o.ozs.

A' The average boundary shear stress acting on the channel wettedi , perimeter- , ,, ,rj 
-

Third Ye"r Civil Engineering
znd Mid Exam iotilzafi
Sunday, Dec. i 6th , zo12

Time allowed: 75 rnln

;=+r

B 
{ 

E.$limate thb p"&ing .jisctrrge. #' '.,;'' il @';' t ne maximum boundary shear s#-.sson tffe.bed and side#-=ir '

*D jj th e mea n oqineg, otil ", "6;i#;{#ffi,lfrri ruffi4;d .sides _isi,.'*l.TH :l#:",lFi." e opoi* ii 5s-;r#E& tffi"ffiffi#liif;I'g"
",";t yHr-r caBpass'in this channel without caudhq icoum*. ..#;l

# tW*, * 0.04?119.83?l (r,)wo*: o.7lyys gildfujffii* ffirys.
fttaggttqnjgL .,,,,,, :,,,i, i,, 

:,'

rwo ioentfi oiffilf diu 
"onn..ho'in#r.r*l*i,lfu.e pffi ffided to adeliveg6*pipqrine of rength aoo meiers 

"i.,0 
oiaittEi'bo"eri. Thdbulr of minor

[*:::'_-_Tb:TMt rqiltuSac]l pipe irl. At the end or *,"r1 idilffi,t*", i,i#;;;corirrected togethevT6. roffn-d sirwlle piffiginejj a*rr*t":, sffi#%i'#Ji"not oootneter. -rhe 
sum or minor lqsses 6"o*i'Ei 'iffi ffi"d; ffiil'ffi;l$. rhestatic h6ad is 10 r,,nei'i*rs, TE-!g*p cha,rqqeristic # el.:ri?t#tbffi'p'rrpu i*I]le11n,15e fo|Iowiilo tanie: -'j-'i;- *:l-*-=::-''-"I ,'-' ,.-apte:

/hou r 0 100 200 300 400 500 800 700
rneters 29.06 27.91

tu
,a a

26.74 25.13 22.66 1B.gl 13.46 5.89

['-],- ;*'+'--h-'i

I tJ lrl ril"/f
I Ft in ritel

,:-t?ii,: t'" t;ei,* raI ffi
i-'v"r. .. r r;,;; ..,..:::,",..r.vrsdrs rr eperauon rr was requtred to increase the rate of flow in the
:)u 

i)l]r ntarneter pipeline. The same two pumps in parallel are to ue useJ and theit+it ril+;t ;:iPelines of diameter 30 cm ano'lengtn +ob *"t*rc are to be replaced bya new 
,gingl-e. 

pip,el_ng of.rength 400 meters'im-u-aiameter g0 cm. oetermine thepetr:entage increase in the ra{b of flow. consider the rrrction fr;i";;'i, constantfoi"i:il prpes = 0.018. Neglect hydrautic tosses inin";;il;ili;;:'"' '| 'Io v,

:,''/
//'1'

'r

Good Luck and Best Wishes,
Dr. Haytham Mamdouh Awad
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A storm water channet is constructed in a mo.untain area to conve!, storm waterio a river. The channer is of,rectangria iu.ti;ffi'ff;hth 20.0 meters, andconsists of rwo reaches of different r"ongituoin;r [{ ;il;.'me stope of the firstreach is 0.10, whire the srope of the se"cond reach is gls-.mlkm; rn the secondreach the normalwater oepin is go metersil th. ffii. inirorm for a distanceof 2 kirometers. At the end of the ,".ono reach *;i;; ;;ired to the river, andthe water depth at the brink is z^eo ,"t"rl:'ffi##n-'J ytunning roughnesicoefficient to be 0.03, you are r"qr".i"J to;;;,y-;i'iH'ililo*,nn,A. sketch the warer s.urfa.ce ironr" rrong th" t*; ilines giving varues ofwater depths at the beginning and,end 6t ur"n'*ri",,ritu"u profire.* 
fl::?gli#,flr'-i,,,l"gth 

oJ tne c v F p'or'ru;il;il;i"in'. o,.inr,. consider onry
I

ffi
t

,i
ri

gl

"+ti:iii,;.:;.:+ .-

f ,ii?:T#i;:."4?ll:i.f;ff lli*it:"l r ?Tr.i r 3,u 
u to convey sto rm

ln the first reach a hydr.a,Utic jump is formed with an initial water depth of 0.50meter.

vvcrt'r' rrre cnannefi.,|} of -constant bed wiOtfr of ft.g ;"jlrr'r.Oconsists of three ,B-a,"Effi-rrffirent rbngitroN"r uuil"rtopus: The second
:;i;:,$$ou'''ont^"ffithe beJ slop" oi tne tniro reacn'is two tir". ii.i"

3. Determine the tengih in wnicrr ihe flow is non-uniform in the first_ Iu1.].t. Arrange your answer in a table. .

raKe Manning's coefficient n = 0.025 for the three reaches.

n7

r,. . n u ; *ii.;;th"iliJ:;Tffiml@flffi.ffi ffiffi:fffi mX*:;
ru{,ffi 

s oi' o inE'unt 
-roffi 

ol;;ift#l: ffi; ; W,o*o***" da ta are
a. Eoi {h6:ffFbt reaqh: *The bed slope is 0.040 ,u,, Ao. ror rne second reach:*f{re b*@sroseis s,.ffiff(* {iffiffih;ffifuwater depthis3.0 metersand ,'re ,ow is uniior, ror a distance orT:.*titometer.C. ForJhe thiid reach:. . fnu noiraf,water deptttis 0.80 meter.', you are requested to carry ori[n. rolro*iri-gi''|v 

v'e\

1. Sketch the watercurf... profil6 along the three reachesshowing varues of normar *rt"iJlp** ,xa water depths at thebeginning and end of each .i.n ,-riJ'niii.i,ri. iurp.2. The height of the hydrauhc Jump.
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#- ""t)n'. j

Dr' Alaa Yassln , Profe.ssor of Hydraulics , Faculty of Eng, Al ex a n d ri a tJ n iversity
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