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Remarks: (answer the followmg queshons... assume any missing data. . answers should be supported by |
sketches. . etc) |

-

A double-track open timber floor railway pony bridge has a span of 30 m divided into ¢ equal
panels 5,0 m cach. The main girders ave welded plate girders having a deptl: of 300 em and a [lange
widih of 55 em. The main girders are provided with vertical stif feners cvery 1.666 m logether with
| horizontal stilfener al 175 the depth [rom the compression side. The bridge i3 provided wilh a
lower K-system bracing and with a U-lrame al every cross pirder.

il Material of construction is St 44 with a yield stress Fs;=28 tem” and Young's modulus E=2100
Vem™. Live load is train Lype D.

iR EQUIRED:

| Draw with a suitable scale the general layout of the bridge including the reguired syslems of |
bracing (clevation, plans, side view, ... ete.). (15%) ‘

‘2. Caleulate the max. B.M. and max. S.F. acting on an intermediale cross-girder due to dead load,
‘ live load and impact, then design a suitable scction for it, (13%) ‘
| 3. Design a welded plate girder section for the main girder if: £ = 1.26 tiem®. ‘
| My = 300 mt, b =900m.t, 1= 24/ 24+ml, Qp=501, Qi =160L .
l Tlates of thicknesses 12, 14, 22, 36 & 50 mm only are available Tor the canstruction of the mam

girder, (20%)

IL 4. Design the intermediate stiffencr at the connection with the cross girder (at 5.0 m lrom support). ‘

vou have 1o calculate the max, S.F. at the position ol the stilfener. {13%)
'

0.351" . -

Ty 1]Q,, om toumils; gy = 0.729 Yoml.

v e / |I

5. 1L is vequired Lo make curtailment for the flange plate al 1/6 of the span. Find e dimensions of |

‘ the reduced lange plate which resists the reduced B.M. therein. (13%) ‘

| 1
|

C, =065

| 6. Design a bolted field splice for the main girder at 2.0 m from the centerling nsing High Strength
| Friction Grip Bolls M24 of Grade 10,9 (P, = 5.55 t per one friction surface). Consider the actual |
t shearing force al the position of the splice = 100t Draw to scale 1:10 the plan and elevation to ‘
‘ show the splice. (10%) '
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|| The mam girders of a roadway pony bridge arc parallel chord warren trusses having a span of 44 ms
| divided into 8 equal panels 5,5 ms each. The depth of main girder equals 4.4 ms, An elevation of
| the main truss girder logether with 4 cross section of the bridge are shown in the attached sheet,
—  Malerial of construction is St. 44

Live load according to Egvplian Code of Practice lor Roadwayv Bridges.

Spacing belween gussct plates is constanl and equals 400 mms.

REQUIRKED:

Caleulate tl'iu max. B.M. and max, S.F. acling on an intermediate stringer, take wearing surface ]
= 180 ke/m®, R.C. slab 20 e, (132
0 kg slab 20 cin. (13%) e E
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*  Assume any missing data
* Answers should be supported by sketches

Question Number (1) (23 Marks)

a) What are the three categories of soil improvement?

‘ b) Give three examples of problematic soil and discuss why these soils are problematic,

¢} Discuss giving examples the concept of quality control in soil improvement process. ‘

d) A three-story structure with relatively light load was planned over 8000 m? sjte. The initial

‘ subsurface exploration indicated a 9 m thick layer of loose silty sand over hard or stifl layer. ‘

The sand layer had sinkholes and voids. The ground water table was 3 m deep helow the
ground surface. Recommend (with reasoning) two alternative techniques to improve the soil

in the described project,

Question Number (2) (24 Marks)
h a) Using only clear sketches show the construction consequence and details of one geotextile
layer in a geotextile wall. Show also the construction procedure and consequence for the

overall wall.
h- b) From the first principles, derive the formulas needed to design a retaining wall with
geolextile reinforcement. The total height of the wall is to be “H” and the allowable sirength

of the geotextile fabric intended to be used is “aG”, while the available backfill material has
[ the properties of “y>, “@™.

a) A retaining wall of 4.0 high is to be constructed to carry a road with an equivalent traffic
‘ L.L. of 1.0 t/m® using geotextile reinforcement. A woven geotextile with allowable wide-
width tensile strength of 0.73 t/m can be used. The wall is to be backfilled with a granular

material that has ¥,=1.76 t/m® and ®=36°. It is required to design the wall considering a
i safety factor of 1.5. It is required also 1o check the lactor of safety against overturnine and

sliding of the wall if the in sifu soil has the following parameters: v,= 1 § tm’, (.= 15° and
h' ¢ =0.25 ke/em?. Draw in full details to an appropriate scale the final chosen dimensions of
the geotextile layers and the wall.

Question Number (3) (23 Marks)
h L. Summarize with clear sketches some of the geotechnical applications in which the

cement/lime chemical stabilization methad can be used, ‘

2. Discuss briefly the main mechanism of lime stabilization,

3. List the predominant factors that control the hardening characteristics of cement treated clay |
material, ‘

i‘ 4. What is meant by the lime fixation point and the optimum lime content?

| Course Coordinator: Prof, Dr. Mohamed A. Sakr Page: 1/]
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| Remarks: [- It is allowed to use any tables or Egyptian Code of Practice books. 2- Any missing data
| mav be reasonablv assumed. 3- Attempt all questions.

l.a) With neat sketches, demonstrate the method of interaction between the concrete
steel sheet,

(10 %)

vertical shear

i T

rhov
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Fig. (1) INustration of possible failure modes of composite slabs

‘ 2.b) IT'the calculated design ultimate axial load (Py) and ultimate moment (M,,) about the major

2.a) Discuss briefly with neat sketches the different types of composite columns and its advantages
against reinforced concrete ones, (10 %)

‘ axis arg 600t and 12 t.m, respectively. Check the given cross-section of compaosite column

(concrete encased section).

(35 %)

P.T.O. Page: 1 /3
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Given data:
- Steel grade ST52 ( F, = 52 kN/em” and F, = 36 kN/em?)

- Steel reinforcement of grade 36/52

- Fg, of concrete is 4.0 kN/em® |

- Column effective length in both sides is (5.5 m)
- Full shear connection between the steel column and the concrete is assumed by
‘ means of using stud shear connectors of diameter 25 mm and 140 kN capacity for

cach.
s Llse the following equations for axial effect _ :|
BB i s S S S S e '
| B i e ———
For inelastic buckling, 2w <1.1  Fom(1— 0.348 An’) Fppp cornmnivssiosnsessssmnsssasssssnns
| | For elastic buckling, Ay, 211 F.=0.648 Fu/ 2% sousriervsrvsssmssssssssssosmennns
I Where:
‘ F_}.;,,. = F:V'-i"ﬂ; F_!,-; fdpd + 07 Fop B T W
T O s . B T ey r W
|
A = Slenderness ratio = Lb(Fy,,fE,ﬂjw D e R i vinamases s

¢ Use the following equation for bending and combined effect

For P./((4:P.J)= 0.20

!Pm’ BPo) + (8/9) { Mooy M) + Moy/(9sMiy) } < 1.0
For P./(¢.Py) < 0.20

PA2GP,) + { Moy M) + M oA dsMy) } < 1.0




3.a) Discuss briefly with neat sketches:

(1) Types of cross - section of composite beams and
(2) Different types of shear connectors,

3.b) Fig. (2) shows the difference between the
behaviour of rigid and flexible (non-Rigid)
‘ one. Explain this phenomenon.

‘ (10 %)

I 4.a} A roof system with TPE 300 section spaced
2.20 m on-center is to be used to support a

dead load of 3.0 kN/m® and a live load of 4.0
kN/m®. Using LRFD method, determine the

| governing factored load w, in kN/m, which
each beam must support.

(10 %)

Fig. (3)

composite beam of Fig. (3).

I‘ {nven data:

F., of conerete is 4.0 KN/om®.

- Unpropped method of construction is used.
- Allowable deflection 1s L/250.

(15 %)

4.b) By using the previous factored load and the followin

Connector
force ikM}

Connector
forcs (kM)

T3

- Steel grade ST52 (F, = 52 kN/em® and F, = 36 kN/em?)

Fith best wishes,

(2l Rigid connetion

]

ib] Flexible connection

q = 0,7 times the plastic failure load

q = 088 times the plastic failure logd

|
Fig () | W

g given data, check the typical

The depth of the slab is 80 mm over corrugated galvanized steel sheet of depth 70mm.
- Assume a full shear interaction between the steel beam and the concrete slab. !

Distanes along
beam im)

Distancs zlong l
beam im]

(20 %)

Course Examination Committee:
Prof. Dr. Mohamed A. Dabaon, Prof, Dr. Tarek Al- Shafay, Dr. Mahmoud A, El-Bougdadi, Dr. M. Amar.
Page: 3/3 '
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Faculty of Eng. First term Exam 4% year civi[ Eng,
FPuplic works Eng Dept Jan. 2010 Time: 3 hrs.

1-a - Draw a flow diagram in surface water purification plant and point out the purpose of each
step of treatment,

=a

2 - A community has an estimated population of about 40,000 capita after 20 years. The present

‘population is 28,000 and present design capacity is 10,000 m’/day. The existing water treatment
plant has future design capacity of 23,900 m*/day. Assuming an arithmetic rate of population
growth determine in what vear the existing plant will reach its design capacity.

Hil‘lt . Pn = PU ¥ Kg(tn"tﬂ}

2= Tt is required to design a water purification plant collection works for a city with population history
of 70,000 capita for vear 2000, 55000 capita for the year 1990, 46000 capita for the year 1984 and
L9000 for the vear 1966, the Project is to be designed for the years 2020 and 2040 taking into
consideration the average water consumption is 200 litre/capita/day. The most suitable intake

‘Source on a wide canal is to be situated 4000 meters away from the site of the purification plant,
Henee it is required to:

4) DBstimate the future population of the city with the required design years taking into consideration
the population growth trend for the past vears and calculate the maximum hourly, daily and
monthly discharge values

b} Design the suitable intake taking into consideration that the water level in the rapid mixing tank is
about (15.00) meters and the level of water in the canal is (5.25) meters.

hy=flv} /204 f=001

3= The flow through the flocculator shown in the figure processes 10000 m’/d of water. The paddles are amanged
vertically. The optimum GT value has been found from a jar test to be 4%10% and G = 40 sec'. Determine:

1. Basin Dimensions, 3. Paddle configuration.

2. Power applied to the water, 4. Rotational speed. OA0M;— oy ]
i ._ SR __..\I}‘ssm
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Hint: P=GuV 1 =1.139x10% N.S/m? :
p=9991kgm’ P=CpAp pVii/2 Vr=0.67Tm/sec * 0.75=0.5m/s

4-a - Prove stoke's law for determining the settling velocity at laminar flow.
b - Describe the four zones of'a long rectangular sedimentation tank .

¢ - A water purification plant with a capacity of 100,000 m’/d . Determine:
a- The number and dimensions of rectangular sedimentation tanks, if the honzantal velocity = 0.3 m/min,

b- check the overflow welr and overflow rate,

¢- the net water production per day of cach sedimentation tank, if the raw water has 300 mg/1

suspended solid, alum dose 40mg/1, remaoval efficiency 85%, sludge water content 96% and
specific gravity 1.05 t/m’,

L

PLARN



‘reatment plant given the following data:

- Population 400,000 capita.

© Annual average rate of water conswmption 180 lit/capita/day.
= Detention time in sedimentation zone 2.5 hrs.

- Detention time in floceulation zone (L5 hrs.

- Working period of treatment plant 16 hrs/day

- Surface loading rate should not exceed 30 m* m%/d

®  Also- Draw a complete cross section in one of the designed units showing dimensiong
Jinlet and outlet arrangements, valves, and sludge collection and withdrawal system,

for

~A water treatment plant is to process 60,000 m*/d . The radia] velocity is 1.0*10° misec, depth of
water is 4.0 m and the maximum diameter of tank < 30 m, determine the number and dimensions for

G-a - The following data were collected during field evaluation of an existing conventional

activated sludge secondary treating municipal wastewater:

- Volume of aeration tank = 2000 m®, - BOD; after primary treatment = 250 mg/1.
- Influent wastewater flow = 5000 m/d. - Under flow concentration = 10,000 mg/1
 Wasting sludge = 40 m*/d_ "6 =15d,Y =0.65,ks=0.05 g

Hint: V =Qy 0c(S0-Se)/=(1+K, ac)
Use the data to calculate the following:

- Retention period,

- Effluent BOD. (Se).

- Mixed liquor suspended solids.

= F/Mratio and volumetric loading,

- Diameter of final sedimentation tank if solids loading 3 kg/m? hr,

=

- An activated sludge system is to be used for secondary treatment of 13,000 m*/d of
municipal wastewater . A fier primary treatment, the BOD; 1s 180 mg/lit and it is desired to
have not more than 5 m &/L of soluble BOD in the effluent.

A completely mixed reactor is to be used, and pilot plant analysis has established the
tollowing kinetic values Y = 0.5 kg'kg, Kg=0.050 g°° assuming a MLSS concentration of
3000 mg/lit, a mean cel] residence time of 10 days and an underflow concentration of 10000
mg/lit from secondary clarifier, its required to determine:-

- Volume of the reactor.

- Volume of solids wasted daily,
= Mass of solids wasted.

- Sludge recyele ratio.

2 Good luck
Dr Ahmed El Morsy
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Remarks: If not mentioned; consider £, = 25.0 N/mm® . Steel grade is 360/520.and dimensions are in mm.
Any missing data may he reasonably assumed
Ol il b Al ity st aetise of Jplas gl it L Tree b G5 Cm )5S el

il it . J¥1 et

-

Jaaluli
(Clis o) skl el faca da i 40 0 Zaod 4 dilalis 3 g -
sk g aoday yiee Yo o,kiy 411 4 al U8l (Slender Column) dush s, 3 gee -¥
(O 2) el a3 A A o
(B ol a8 ol a8 Ly IS Y1 A 5,8
(Ol ) Aol Al 2 ARG L s Eaos -t
(Ol ) el g g Ll b s Sigaa e ANV Ll eall 8 Al Fsoh -0
da a1 e A ) el
o Al el ga L il vy fais S92 A8 A la Sl Y alad]l 3 ol Bimaen > 331 29
(il _jov) flaall 13g) dams dil, Al Fons G gan
RS sl o Jlals SY gt B3k s At A KB Y (o055 o Al ol gl oY
(Sl yaT) Al Al Faliss Baly 5 8 dund
(s T e et R S TNY. R el & el 5 ol <l Sl 4l v

il i gl 8 5 s e ol oY) T30 5 Ol Dagagll 2 5 3 o a1 3, a1 3T L
(Hlayst)
38 Al il el A e leasal, Tt T ) sl AALAYY el vy 1ile o
(ST L XY

da jaY . SN ped)

I 5LS5 51 385 6 Tas V90, il Leaslatiy e Tow x ¥ gLad 3 Aabioall Al A0 (e 5,08
EAQSMJ&JLHC}S YV esa8 e € (e Jas Lyle A3y sie Y Yo sk Unpuy
alath el 08 947 duwuty duall Jleay) ) pleis alaAS WY1 Al Ay ¢ b ofEY € 5 408

Page 1 of 2




Tanta

Department: Civil Engineering Faculty of
University Total Marks: 70 Marks Engincering
Course Title: Course Code: 4" year
aldiall Lﬁdgﬂm] (T) radd (o AR B C5#%12
Date: Jan 30™ 2010 (First term exam) Allowed time: 3 hrs No. of Pages: (2)

2 &AM apaa oLl 2 s 50 Lad oS llliian iy (pml) A glial IS 5 50 U o Ly

Jlaa¥l allf e Aol 4Ly eUsiWl g e desty (& Y 4y 5250 30 Jlaadyl a5 ca ass il
() e 13 g SIG Aabicall @ el gl il sl Aladialy o el se x ee gl

S 4ON/mnt’, f,=410N/mnt’, =650 N/mnr’, £4,0.018, Ey=37kN/mm’ and t,=1.2mm

gy ke’ f Ce=0.95
1 nE ¢,
Kk, = i Yos—= | SO for nE ¢, <180000
6ls” f, 360000
K, == ]_ 2000 =090 for nEt, - 180000
60" f, | nE ¢,

For ductile failure: for ¢, > 0.0065 = Y. =15 y, =115 y, =14 (St 400/600)

For brittle failure: for Fy <& <0.0065 =y =157, y, =115, y, =14y (St.
400/600)
17=1+0.15[0.0065 - £, ]/[0.0065 ~ esy] (St. 400/600)

da jave gl A N g

a2 Yoxa Yo Flhd g3 lagae (Jand DHar ©uxT £x¥ £ Lgulis il 3 gand dalice A0l A B2 13
p M et Jee uglladl | Taifangy g Jstaa ¥ el Ll & il dgn g e © 658 Jaa e
Jou=30N/mnr’, F,=360N/mm’ .oda) €4 o 08 Saa Jaall 2atis ) AHLY) ualiall

Course Examination Committec

Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil Assoc, Prof. Emad El-Sayed Etman
Assoc. Prof, Mohamed Husein mahoud Dr, Ahmed El-Nabawi Atta
Course Coordinator: Assoc. Prof, Dr. Emad El-Sayed Etman

Page 2 of 2




| Tanta Department: Structural Engineering Faculty of

‘ University Total Marks: 70 Marks Engineering ‘
Course Title: Fibrous Conerete Course Code: CS#*17 Year: 4% ‘
Date: Jun. 2010 (First term) Allowed time: 3 hrs No. of Pages: (2)

/jemarks: {answer the following questions. .. arranger your answer booklet) }

| (A9 12 J5¥1 gl |

| oo Bl S S LAl e e BaliLay) (S S Tadas FALI) 5oL Tl G0 2l e Gl el 830

| Sl e 38T g aad g 0t By gk e, i il AN il 8y e tiaa heaiil il o3 el nda ey ‘
wrle Jpmall e i iyl il 5 h ity 2 SLS e Alls] gl Lladl cand iy ff ALISY

| E o S Ralaall 5 jaaall il el MGy B Gl Tadm e 8 faes Ll o 3 S0y AN pe dls £l sl

| | 5 s ity
! el bl g a jlaal goladl Jagugd o5 i jlsal |
‘ U B U Al A Bl Ll 3k

(A3 1 0) A il |

tlgagaal ey Uadll 5 5Ll 4058 2l eoe Ul 5 jlaall ol (1) 5 dmiacall 5Ll el (ol pea) Apuliall LD s 2 -
Baa V&l Sl e8]l Can b sy AUl 2 alaatinl Ly | |
Y Bl de i o Rl dlpall CLBLN el st PP LN R T PR S
| ot b LR e U g8 i 0 ) 2 Tl Sl GV 0 s £ oasanlp dall agl G i
‘ 28 A= U 055 0% s sl Gl e %1 e s Sl Dl dkla)
Al Bls D Al 5 ppaetl S el s 2 g lell el Loy ia g sl oy ol aadiil o€y o
SR S 25 g 5l W5 1S gl (53 5 = T o (ASTM C1018 ) S A5 8 Al Ak
A Ul Al Al i sl LU e L) il 2 FAF L
ctstiall el s ey ol o et e O LY Bl s g i ‘

Lo

‘ RS T G B L PP CSe; S 5 Anisotropic 3 Orthotropic s Isotropic 2 sal e JS i e ¥ ‘
(b A pall Falall 4 e gl wali sk Y1 Aig e ylan 4" pelanS Ve 08l L T wslall Coaddin oY
s g afanS T 05 gl L) e 5Ll g 1 Anisotropic s Orthotropic ; Isutrr::pic AENAN YL

Z ol skl e Sl sl o (ol g el pfoh Yo By g |

(Fad ¥ 0y G sl ‘

P oyl 55 ol b pall S 0 8 nd G e G el G Aepal o pall LI Jgla e 1Y ‘
‘ Al S LB i)

8 AV Bl Bl j8 ) (€ s e oY1 e pendll LGS e Sas e s sane SRS Y
wbiar Slball S g 0 a0 ks aca W LY oy Ciae s e paan 00 Al a ey 3 LIS s
Bl e Jlanl b e o e 133 a0y (ol dle Clen ol tY) | 6 Laa el PRLITERPN I AT L I
-,-iiLLE'SL__'JLH.:u,a,:.iuﬁ&ﬁ..":.ﬁjlqg.l_gal_:;ﬁ|b_i.cgi'.#_-'f}”aij}JEgAgEﬂﬁfnﬁLmJiﬂglnﬂ'|"-': V¢ ilg

i e i sl I8 aa, - £AT

‘ Page 1/2

| _ -'
-_— 1



, - e pannall elint1 & 22l s gliap o L) (8430 el slas T gl he S ol |
PRSI G glia g A ) ﬁﬁa#u&#g|_ﬁ:‘.¢iﬂ_ﬂ| t._uL"l]'f'- B el e b il -..._ul._'ln'}” L5 gina nd g
RUTINS-Y. SN -1 1

(R0 Y o) ad st

byl e JS e Ll Al B e L
Ao Bl il 5 R sl e At yall B JS s e apadl G oy Lﬂu fj ju o i
Tl 3 g5l
Al pall 28l Fajlia o sl Gl Jlasnad Al
elaadfl Sl A0 dale o LY 5 e g Bilatll 3 e 8 il
el G gl o LAY St 3l

T

T

(&) choadl e B uilS sl v v ansueall Qi pda s 0 58l e B il s Lo daial) JEAl g el Y
,‘f”_é:. ;_Lls.q]'l ( PV HEE "K_} .ELL.‘:&'}"lj

P TEL VY Tee T He ToVIT o8 [ £ [ 71 | W [ A [ 7 [ (ob) Jad

[ T« | ¥, | YA, | ¥V i Z z ¥¥,o | 1o N o ¥,0 dale Lilu A |
P

Yo 1. ¥4 v - . - VY q e, | ¥,0 st il
O5r @ Calis p

X B %] 0

A ¥ [o3=} ” & Y4 | Yo 1 |1 A Ve | Y,y A

| | L.Vﬂ'ra

Al AN e gl ol SRELNES ) _Hmagﬁc‘ml-5;11....._)_4.1%;Hglylmuuﬁ‘jtja'gwu;gyj_

'E.._"L"aﬁll 4 E\.ﬁ.-c.x_a:.ll el e :_!ul&é P uL__nlL;;'l Fl"‘;""y Laﬂ-‘-]:‘-‘ :_r.'a.\.nﬂlll"_:u Cﬁl ;.-: L...'al.l__bu Al el s sas LY
o Rl LSl

[ i Llé-'f'_.‘iﬂl‘-’ r_-l-"-"‘jc_-"

" SIS B8 e s




	رابعة 026
	رابعة 027
	رابعة 028
	رابعة 029
	رابعة 030
	رابعة 031
	رابعة 032
	رابعة 033
	رابعة 034
	رابعة 035
	رابعة 036
	رابعة 037
	رابعة 038

