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FinaL EXaMm

Question 1 (23%)

(a) Compare between slandard Proctor test and modified Proctor test, Calculate the
compaction energy for the two tests.

{b) Compare between vibroflotation, dynamic compaction, and blusting to compact a toose
granular soil in a construction site.

() The foliowing are given for a natural soil deposit: moist unit weight, y = - 16.00 kKN/m”,
water content, we = 14%. and Gs = 2.70. This soi! is to be excavated and transported to a
construction site fur use in a compacted fill. 11 the speut:cat:on requires that the soil is to
be compacted to a mintunun dry unit weight of 18.40 kN /m* at the same water content,
how many cubic meters of soil from the excavation site are needed to produce 40,000 m
of compacted iill ?

Question 2 (25%)
{a) Explain the principtes of pre-compression (pre-loading) of soil to minimize posl-
construction scttiement of a building un a consolidated clayey layer.
(k) A soft clay laver of 12.00 m depth is drained on one side. The following data are available
for soft clay; €y = 2.45 m*/year, and Ch = 4.00 m*/ycar,

1. Determine the sime required for 90% cousolidation, in case of without sand drains.

3. Determine the time required to achieve 90% consclidation, in case of using sand
drains of 400 mm diameter and arranged in a square grid of 2.65 m spacing.
Determine the time required to achieve 90% consolidation, in case of using
prefabricated vertical drains (PvD) of 26 mm by 225.4 mm and arranged in a syuare
grid of 240 m spacing,

(UP)

Question 3 (25%)

{a) Draw peat sketches to show the following: surface dewatering. wetl-point system, and
deep wells.
{b) A construction site, of dimensions 20.00 m X 45.00 m. will be excavated to a depth of 7.00

m below the existing ground surface. Site investigation showed that the excavation will be

carried out in a clay fayer of 13.00 m thick which overlies a 12.00 m layer of sand The

sand layer has inipervious layver below. The saturated unit weight of clay 1s 17 kN/m’. The
initial GWT was fourd to be at depth 3.00 m below the pround surface. The coefficient of
permeabitity of sand is 2.5 x 107 m/sec.

I, Calculate the level to which GWT must be towered to provide a factor of safety ot 1.50
against ground heave and to satisty water level Is at depth of not less than 0.50 m below
the cxcavation level.

. Design a dewatering system to lower GWT to the target level using fully penetrating
deep wells. Each well will be provided by a pump of operating capacity 15 liter/ sec.

3. If a footing is 70 m far from the center of the proposed excavation. determine the

vertical stress increase under the footing due to dewatering operation.
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Question 4 (25%)
(a) Explain with neat sketches the difference between the free head pile and the fixed head
pile. Draw a typical diagram for each of the following:
-shear force diagram,
-bending moment diagram
-lateral displacement disgram.
{h Explain in detail how to calculate lateral displacements using a structural finite element
analysis software, Siress on the following points:
¢ Choice of spil parameters for the modei.
e Flement spacing and its relation te soil parameters.
e Boundary conditions of elements

The follow ing daic mav be used,;

For UW0% < 60% T = Gud). (U 7 100Y.

For e a0 Ty = 1.781 - 0.933 log (100 — U %) .
To=(Cotyid® . Tr = (CutW(4RY. (1-U) = (1-Usyi1-Uo).
For square pattern sand drains, R=0.364%,
Foririangular pattern sand drains. R=0.5255.

For confined aquifer; g =270k (h. -h Yy Inir, /1),
For unconfined aquifer: q - #.k (h,” -h"y/in(r. /),

R = 3000(H -~ ik

Py SRR

Consolidation, U, {%:)

G0 ' ; _
100 J L. : e
0.004 0.01 0.04 G.10 0.40 1.0

Time factor, T,
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Alexandria Untversity Elective 3: Design of concrete bridges

Faculty of Engineering June 2015
Civil Eng. Dept., 3" year. Time allowed: 3 hours.

Materials to be used:
Concrete: /=45 N/mm?, Soui™38 N/mnt’ i
Steel: £,=1450 N/mm* . £,=1700 N/mm*
Reinforcing steel for stirrups: st.240/350

Any required data. that is not given, may be reasonably assumed.

Question L: (50%) C.G. of presiressing
. . . . . N A
The given figure shows the main dimenstons of a ; tengon
simply supported prestressed beam. Bonded strands — 7

o)

(A,=1800mm") are sequentially post-tensioned to e
apply a translerred prestressing force (P=2000kN).
The estimated anchorage siip is (4, ~4mm). The C.G.
of the parabolic prestressing tendon is shown in the + +
figure. Fixed stiff steel ducis are used. The beam is
subjected to uniformly distributed superimposed loads
(w;=15kN/m and w;, =8kN/m) in addilion to its own
weight. The time dependent prestress losses are 20% of
the initial prestressing force (7). You are required to
calculate:

a. The immediate prestress losses.

b. The required shear reinforcement at the critical

section.
¢. The ultimate flexural strength of the beam.

G006

C.G. of prestressing
tendon

, i

Beam cross section at mid-span

Question 2: (20%)

A pre-tensioned prestressed concrete prismatic bridge beam with variable eccentricity tendon is
simply supported over a 12 m span. The beam is subjected to superimposed dead Joad w8 kN/m
(in addition to the own weight of the beam) and Jive load wy =12 kN/m. The time dependent
prestress losses are 20% of the initial prestressing force (£)).

You are required 1o specify a suitable concrete cross section for the beam and calculate the
magnitude of the required initial prestressing force (P,) and its eccentricity (¢) given that the beam
has a synunetrical T scction.

Question 3: 30%)

The rool of a building ts constructed using
prestressed inverted T-beams (case B) C.G.of ,
spaced at 2.0m center to center. The roof precast beam 1so;  Situcast slab
slab is situ cast unshared reintorced - "j"_x_\" R S
concrete (/= ]ﬂSOmm_, _f;.u’-*-ZSN/’nunz, C.G. of k

1=9.5N/mm"). The weight of the roof prestressing foree C’Oi SUOJ

covering material is (1.5kN/m’) and the 200?“
roof is subjected to live load ¥ a
{ 1-1.rLL:2kN/’mz). The beams are simiply ;%,,,,,,,3;000 e

supported (L="12.0m}). The given figure
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shows the main dimensions of the selected precast conerete beams and topping slab. The geometric
properties of the cross section of the precast beam are (A4,=200~ 10°’mm® and £:=15+10"mm"). The
beams are pretensioned using straight wires (£,=1800kN for each beam). The time dependent losses
may be assumed 5% of the transterred prestressing force. You are required (o:
a. Check tne stresses at mid span in the prestressed beams and floor slab both at transfer and at
service foad.
b. Calculate the maxinium live load that can be carried by the roof considering the concrete
stress limits.

Best wishes..,

Data sheet

AL the time of initial [anu;_i'm-gﬂl'r)?cifiore time de_pumlenl tosses produced by

creep, shrinkage, or relaxation have occurred (At Transfer)

Coasia

1. Maximum comprussi

2. Maximum tensile stress except as penmitted in R
02201,
item 3

(.44 \'frz :

3. Muaximarm wnsite stress oan the ends of sunply

supporied members

Service load flexural stresses, assuming all prestressed losses 1

14 - i
_have occurred (At Service Louds) RO
L. Maximum compressive sues: due (o prestressed . R

plus sustiuned loads

2. Maximum compressive stiess due to presiressed
plus total Joads

. e i

3 Maximum fensile stress ju pre-compressed zone

tenstle zong Case B- 0.44 \ﬁ:—
Case C- 0.604Jf ,
LA N femt

Case D- 0.85F

L
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The numbers of pages of this exam are THREE pages only.

Please answer all the following questions {You may assume any rmissing data)

(a2 Ankas 3 i ol Aba) 29 b S8 ala i At S (B g i o Al 4B i 5 oy Ada¥! o )

Question (1} {25%):

a) Explain using neat sketches the different types of anchorages that can be used to
support ties in anchored sheet piled walls.

b) For an anchored sheet pile of free-end support, shown in figure (1), it 1s required to;
1. Calculate the penetration depth (D), and determine the total length of the
sheet pile,
2. Determine the required section modulus of the sheet pile,
3. Design the steel ties (diameter and length), and
4. Check the suitability of a plain concrete block of 1.00 x 1.00 x 1.00 m to

st pport the tie.
2
q=25 kN/m
[ (A T e S SR O S W S
e'i:_ 7 S RS SN
< i Tie @ 4.00m
Water Level s~ =
B —— - | P am—
— _Sheetpile! ¥ Sand T v =15 kN/n?
- 2 3
b Yo =18 kN/m
-+ —_ 0
Excavation level $=32
RSN N RS SRS ER IR PRV
Clay s
¥ =16 kNSm
0 d=0.0" j
! C=24 kN/m”°
i
1

Question {2) (20%):
A circuiar footing of diameter 2m resting in a bed of sand of thickness 4m. at depth 2m
where GWT exists. The sand overlies a clay layer of 2m thickness.
The sand has the following properties: vsat = 2.0 tm®, ¢ = 30", Ne=30, No=18, N;=10,
and the clay has the following properties: vsa: = 1.8 /m®, ¢ = 2.0 ym?, C.=0.10, &.=0.70,
Ne=5, Ng=1, N,=0.
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It is required to calculate the column load to satisfy the two folinwing conditions:-
a) Factor of safety 3.0 against shear failure.
b) Consolidation settlement 5 cm.

Question {3) (20%]:
a) Explain how to perform a pile load test, and what are the conditions required to

accept the pile lpad?

b) Nine piles group of square pattern 3x3 spaced at 1.5m, each pile is a circular |
reinforced concrete pile of diameter 0.5m and its length is 20m. Piles are driven
into a sandy s0il of yoa = 1.5/m3, ¢ = 207, and Ng=30. Its required to:-

1- Calculate the allowable group capacity.

2- While performing a pile load test on the corner pile in the group it failea, redistribute
the new group Icads on each pile and check the maximum and minimum loads.

3- If the maximum load on the pile is not safe suggest a suitable solution.

Question (4) (20%]):

For the foundation system shown in figure {1), Calculate the following:
a} Pile Loads.

b) Geometric design of the foundation system.

¢) Structural design.

d) Sketch the reinforcement.

'P1=2000kN

7 [30.0x800em P2= 2500 kN |
'R ) 130.0x 80.0 cm|
; ”, (. ‘\\‘ I/,‘ : j‘, .\‘ :" (‘/ w\‘} "
7 o . Figure (1) ;
< {/‘ \‘) / - /', h I ‘r
g e I\‘-‘.,/i‘ N - g e
p
J»— 1.00 —4-— 125 — e e 275 e ] 95 g
4
Farameters:

Qah’,.‘:ef = 150 I‘(lerﬂ2 K‘, = 0?25 ' K2 = 1706 s q;‘hear = 450 kNl'n'];i, qpum:h = 900 kNl[ma.
and dm= K+ ( M/ b)Y"2 (Where M in kg.cm (kN.r x 10%), b in cim)

Question (5} (20%):

Check stability and dimensfons of the gravity wall shown in Figure.
Given:

Safety factor against sliding =1.50

Safety factor against overturning =2.0

Safety factor for Bearing capacity =2.50

Cuit = 400 kN/m-”
Allowable concrete strength in compression = 4000 kN/m-
Allowable concrete strength in tension = 400 kN/m?
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~H/12 =0.5m

E
m.
<F
E :
<
5} ;
i ‘
T |
R PR v
| E
4
"

—
o Df

—4 B=(2/5-2/3)H=32m $-

o Bestwishes. ...

Exam committee;

Prof. Dr. Khaled Gaaver, Prof. Dr. Hassan Abousceda, and Prof. Dr. Amr El-Wakil
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4- Consider the following information:

You are the Civil Engineer responsible for checking buildings tor repair (aw_5) or dernolishing

(A 3h. You inspected a building. and wrote the following information.

It is required to write a brief (_=ake) technical report to vour chief engineer (2l ) trying to
convince (&) him to demolish the building. (Write in both Arabic and English in not more than
half a page for each)

a) A multi-storey building of 8 tloors.

b) The columns are typically 30x80 ¢m.

¢) The beams are typically 20x7{ cm.

d) The slabs are 14 c¢m thick.

e) Most columns, slabs, and beams experience severe corrosion (piiie laa (e Jbd) (cracks exist in
most structural elements).

) Parts of the slabs have excessive (2 ) )deflection.

¢) There exist diagonal cracks in the walls (suspicion (€4 ) of uneven settlement)

(Do not forget the elements of technieal writing: (Audience, purpose, Style, flow, and
organization)
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Alexandria University Third Year Civil Eng.
Faculty of Engineering 12 June 2015
Irrigation & Hydraulics Dept. Time Allowed 3 hrs.

Final Term Exam
Design of Irrigation Structures (1)

Co lomine u)/L P ﬂﬁﬂb“--}“

Question No.1 (23 degrees)

1---Tt is required to make hydraulic design of the reinforced concrete two
vents box culvert constructed on the canal cross section shown in figure (1),
and check of heading up it entrance and cxit wing walls are of the broken
type, neglect rack losses.
2-—-Calculate vertical and lateral loads acting on the culvert (1= 40cem,

Je= 1.8 t/m”, Live loads is the tanker 60 & 30 ton, andg = 30").

Question No.2 ( 25 degrees )

1---For the two cross sections shown in figures ( 2& 3 ), suggest the water
crossing structure constructed of steel pipes and draw section elcvatmn
showing levels and dimensions. { d; pipe = = 1.0m, Xe = 1.8 /m" and ¢ =30°).
2---Caleulate upstream water level, il U.S and D.S. wing walls of the box
type, neglect rack losses.

3-—-Design the pipe thickness( t,=1000 kg / em’, [.L = 2t/m° on the road
fevel). -

Ouestion No.3 ( 15 degyees)

An open trough aqueduct has an internal bed width of® 2.5 m and constructed
on a canal shown in figure ( 4 ) to pass a discharge & m'/sec. Walls at inlet
and exit are of the broken type. Manning coetficient — 0.015. and length of
the aqucduct is 25 ms. It is required (o calculate upstream water level.

Question No.4 ( 25 degrees )

Figure ( 5) shows a longitudinal section of a clear over fall weir based on a
homogenous isotropic pervicus foundation. Sketch out the flow net and
carry out the tfollowing:

1---Find the distribution of the uplift pressure along the subsurface contour
of the floor,

2---Find the distribution of the exit gradient ak)ng the exit face,

3-—Calculate the seepage discharge beneath the tloor in m'/day/m,

4---Check the safety against piping and heave phenomena if the foundation
soil 1s medium sand, where the safe exit gradient vatue is 0.17.
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Question No.5 ( 15 degrees )

For the counterfort reinforced concrete retaining wall shown in figure ( 6 ),
it is required to Design the vertical and horizontal slabs, the counterfort
and sketch out the main reinforcement. { S= 4m, counterfort thickness =
(.3m, P = (.88, = {800 kg feny’, = 63 kg Jem?, k= 0.316 and k.=1584 ).

5w — 10" ——p
%_. —T t(# 60)
zJELﬁElJ/// | \\\_YLM_SO)

Vianal = 0-658 1 [sec
F,aur.e_.( i) C.3.D-3-

—8n —

r(8-50)
% v (#-00)

Vd.s..:O*5 ’“’l./-g(’f;
,,F;‘Jure (2) c.-5.D-3-

b R —jo ™
f- v (8 50‘3_*

| / S
) \V(’?«OQ)

Vis. = | w [sec.
Figure ( 3 ) C.5-D-S-
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Alexandria University Third Year Civil Eng.
Faculty of Engineering June 2015
lrrigation & Hydraulics Dep. Time Allowed 3 hrs
Final Term Exam
Hydraulic Structures

Question No. 1

A) Using neat sketches, state the different types of canal escapes.

B ) For the canal and drain cross sections shown in figure (1), itis required to
design the circular escape well and the outlet pipe of the tail escape, if the
maximum canal discharge equals 4.5 m*/sec., the discharge that can be escaped
automatically to the drain is 25% of the maximum canal discharge, the length of
the last reach of the canal = 2.5 km, and emptying time of the last reach = 24 hrs.

C ) Draw neat sketches showing plan (H.E.R.) and longitudinal section of the tail
escape.

Question No. 2

For the weir cross section D.S. shown in figure ( 2 ), it is required to draw with
calculations the following:-

A} Uplift pressure acting on the floor,

B ) Net stress acting on soil,

C ) Bending moment acting on the floor,

D } Check the floor thickness, and

E ) Design the vertical member showing position of the main reinforcement.

Question No. 3

For the counterfort reinforced concrete retaining wall shown in figure { 3 ), it is
required to design the vertical and horizontal slabs, the counterfort and sketch
out the main reinforcement. { $=4m, counterfoprt thickness = 0.3m, = (.88,
f.=1800kg/cm’, k; = 0.316 and k, = 1584 ).
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Question No. 4

A pump station is to be constructed to lift irrigation water of a canal. The passing discharge
through the canal is 30 m’/s. The full data of the canal at the pump station are given in the
following table:

. U.S the pump D.S the pump
Ground level 21.00 21.00
Road Level 18.50 22.00
Berm level | 17.50 21.50
Bed Level 13.00 17.00
Water level 17.00 21.00
Bed width 8.0 8.0
Side slopes 2:1 211

It is required to:

i- Give the full hydraulic design of the pump station intake,

i~ According to Figute (4), which type of pumps do you recommend, and

iii- Draw a neat sketch showing all levels and dimensions for a longitudinal section through
the pump station.

1000 perr=e
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.20 displacement S ;
100 Jrrrririra b
8
fn 10 a
. B
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1 a
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Academic Year 2014-2015
3rd Year Civil Eng.

Final Term Exam

Time Allowed 3 Hours

Alexandria University
Faculty of Engineering

Civil Engineering Dept.
Wednesday, 17" June, 2015

Elective Course 4 - CE 325: Design of Pipelines Networks

{(Assume any missing data)

Question (1}: (20%)

A. Define strength, stiffness and durability of a pipe.

B. What is the difference between rigid and flexible pipes?

C. Prove that the celerity of a surge wave, a, in rigid pipes is; a = JK/p, where K is
the bulk modulus of elasticity of liquid.

D. Draw the relationship between the pressure head variation at the valve verses time
at the mid-length of the pipe following an instantaneous valve closure located at
the downstream end of a pipeline.

Question (2): (80%)

A steel pressure pipeline is buried in a trench and is used to convey 0.2 m3/s of

irrigation water against a static head of 50 m. The foliowing data are available:

» The total length of the pipeline is 4 km. Minor losses may be assumed 20% of the
friction losses. The capital cost of steel pipeline is 15000 pounds/ton.

e Water will be pumped 16 hrs/day and 360 days/yr.

¢ The cost of electrical energy is 0.35 pounds/kWh.

« Cost of the pump is 450 pounds/kW. The overall efficiency of the pumping unit is
80%. The inertia of the pump-motor parts, WR?, equals to 25 kg.m?. The speed of
the rotating part of the pump is 1680 rpm.

« Friction factor, f, is constant and equals to 0.014.

» Capital recovery factor for the pipeline or the pump is 0.15.

e The available pipes in the markets are 12 m long each with inner diameters, d,
equalto 0.3, 04,05 and 0.6 m.

e Bulk modulus of elasticity of water is 2.2x10* kg/cm?, while that of the steel is
2 1x10° kg/cm?. Poisson's ratio is 0.3. The yield stress of steel is 2400 kg/cm?.

* The pipe has expansion joints throughout its length.

» The maximum allowed pressure in the pipeline is 80 m.

« Unit weight of the soil is 1.9 /m®. The ratio of active lateral unit pressure to vertical
unit pressure is 0.33, the angle of internal friction is 30° and the trench width, By, is
two times the pipe diameter. The fill heightis 1.5 m.

+ The live load coefficient, Cs is 0.76.

Considering the above data, it is required to:
A. Find the economical diameter of the pipeline (assume t=0.01 d).
B. For the case of 0.4 m diameter pipe:

l. Find the actual thickness needed to resist the maximum internal and external
pressures if the distributed live load may be assumed equal to 2.5 t/m? and the
impact factor is 2.0.

ll. Determine the maximum rise and drop in head at the pump location and at the
mid-length of the pipe due to the pump power failure. Is the pipeline safe against
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the maximum rise in head or not, why? What is the effect of using a flywheel on

the maximum rise and drop in head.
NI, if it is required to install an un-throttled air chamber to protect the pipeline from
water hammer effects. What should be the size of the air chamber.

Some Useful Equations:
Marston's Fill load / unit length:

o2k (hf/Bt)

1—
Wf = }IdeBt d Cd = 2k i
Marston's live load / unit length:
ad !
Kp
i Mo 2
a= l—————andc=1-
KD K
Jie e
Et
-a
For Sudden Valve Closure: Ah = — AV
g
. . alV 5 Hr Q
For Pump Power Failure: p = K, = 04473 X 10° ———
29 [y WR2Zn N2
* 1/1.2
) . av ) Ho ' +H
For Air Chamber: p* = ——"— Coax = Co (—w)
2g (Ho*—}'h'fo) max thmin
g9 pr %
¥ 2 ALy : =
o x o A
; 80 il “’Ar'// // r.4 g Lo - af /;///
2 ’/‘ - // /l/ y. % // /// fi
2 1) > +
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g o1 y e o iw i ]
Ll 2 L T LA
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3 03 o8 o506 00 1O . 3 4 3 573810 %3 04 08 06 08 10 E Er N EEE
vaLues of k3 waues of w2k
DOWNSURGE AT PUMP UPSURGE AT PUMP
ai00 :
Q “‘ 23 } /
80
] 4 )y L &)
E: J% L A ; »Jf‘ d d // 1]
FET) = 4 T H re / i
5 o' A ¥ i, LAY i / L
’ 2k 3 ¥ A i a
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Parmakian curves for pump failure
Best Wishes and Good Luck ,,, /<
Dr. Mchamed Elkholy and Dr. Haytham Awad Sy )
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Alexandria University
Structural Engineering Dept.

Facubty of Enginecviity
Secoid Semester 2014

CE 416 Steel Structures (3)

Final Exam

Question (1)

The following figure shows a signbourd of dimensivis [ERUTERE
signboard is supperted on 4 horizontal beams and the horizonial beams are supporied
on 4 columns as shown on ligure.

The cross sections of the beams and columns are shown on Haure.

1ata;

50 muiiers. The

Consider onls wind load action,

Negleet own weight of steel sectons and cight ot signbeard.
=100 keny

= .2

Basic wind pressure. ¢
Total wind load tactor.
Axsunne any extra Jata you may necd.

Required:

L Chech the saiety of horizontal beam (A) (2R
2. Check the satety of column at axis (B) (23%0)

Question (2)
For the same structure of gquestion (1)
Data:
Nealeet wind load action.
Consider only own weight of steel sections and w eieht of signboard as.
- Owen welght of herizontal beam (A = U kg'm
- Own weight ot column section = 0 kg
- Weight of signbaard 00 L
Assume loads act exactly at C.G ol seeiions, neglect amy mMonicnl artis.
Assume any extra data you may need.

Required:

3. Cheek the satety of horizontal beam 1)
4. Cheek the safety of columi at axis (B)

Question (3}
Tryv to configure the connection of beam 1o colim
it Is required 1o draw clear sketches for the connection in 3 viesws,

. A is ot teusired o design it sl

(85%%)
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Alexandria University Elective 3. Design of concrete bridges
Facuity of Engineering Final exam, May 2015 (<lilis)
Civil Eng. Dept., 3" year. Time allowed: 3 hours

Materials to be used:
Concrete: f,~45 N/rnmz, Jeu=38 N/mm?
Steel: £,=1450 N/mm®,  f,=1700 N/mm’

Any required data, that is not given, may be reasonably assumed.

Question 1: C.G. of prestressing

The given figure shows the main dimensions of a tendon
simply supported prestressed beam which is
categorized as “Case B”. Normal relaxation strands _ A
(A1 800mm?) are post-tensioned to apply a
transferred prestressing force (P,=2000kN). Fixed stiff
steel ducts are used. The C.G. of the parabolic —

prestressing tendon is shown in the figure. The beam is

subjected to uniformly distributed superimposed loads 400
(w;,=15kN/m and wp,;=8kN/m) in addition to its own

16,00 m

weight. You are required to calculate: S
1. The immediate prestress losses. “
2. The time dependent prestress losses.
3. Maximum uniformly distributed live load that (= .G of nrestress
. = wy
could be safely carried by the beam. e e
= mI
| # g
Beam cross section at mid-span
Question 2:

Derive the design relationships for the minimum section modulus Z) win & Z2 min.
[Zr=(My—aMy)/ (h+afy) Z:=(Mr—aM)/ (fo. Tafi]

Question 3:

2- Give a complete design and drawings (without loss and end zone check) for a post-tensioned S.8.
bridge girder of span L=18 m. The girder has an I-shape cross section with bpouom= bip= 0.45h and
lop= twes=0. Stoouom= 0.15h. The girders in the bridge are spaced at 2.00 m, and the bridge deck is
carrying a flooring load of 3 kN/m’, and an equivalent uniform L.L of 9 kN/m’ .

A=0285 K

1= 0032 K and

Vi (from bottom to c.g.) = 0.46 h

(vou may start calculations assuming h =1.4m and choose e < (y, - {00) mmj}

It is required fo:

a) determine £ and the section dimensions.
b) determine the values of P and the corresponding e from Magnel diagram.
¢) check the stresses at the critical sections at both transfer and working stages.

I/ o



d) draw -to proper scale- the longitudinal cable profile zone of only half the span (L/2).
¢) check the girder for shear stresses (use the empirical equation of ECP code).

Proposed cross section & Longitudinal Section

Longitudinal Section
T - | e et i '1
0.15h . i T Parabolic ¢ g ‘___:__:d
o
0.55h - L=18m
h
0.30h
0.45h
Proposed crass section

Best wishes...



Data sheet

Prestress losses:
For wobble friction:  Af, =(F,-£)
Po=Pye™
k= 0.0033 for normal ducts
= 0.0017 for fixed stiff ducts

For curvature friction:  4f,, =(7F,-P,)
rf ")
=B

u = 0.55 (for steel against concrete)
=0.30 (for steel against steel)
= (.25 (for steel against lead)

LZ
Sevr 1y 1 . yoo=
For parabolic tendons: Ty 84,

£ = 300%107° (pre-tensioning: 3 to 5 days after casting)
=200x10 (post-tensioning: 7 to 14 days after casting)
¢ = creep coefficient
= 2.0 (pre-tensioning}
=1.6 (post-tensioning)

_ fpi (K)g l) ( fp.'
k! fpy

k;= 10 (for normal relaxation stress relieved steel)
= 45 (for low relaxation stress relieved steel)

Af,m' -0. 55)

For Magnel diagram:

Z
(e+—") (e - Z )
e A LI 4,
f -2/, +M,) I (Zof, + M)
z

Rie+ " R(e-22)
1< A L A
r (L fwt M+ M, +M,) b (Z fon ¥ M, +M,+ M)

Design for shear (simplified method):

S 309,

., =(0.045 =4 =20 N mm?
\/ Ve M,
Where:
()« f}( 7
I A Jeu
Pro Lo =0.24 /— - Jeu
;‘)W” Qe i \ }/C g max 0375 .
P T
Yo — (75 ) = 435N mm

T



Allowable stresses for concrete:

Al the time of initial tensioning before time dependent losses produced by

creep, shrinkage, or relaxation have occurred (At Transfer)

I Maximum conipressive stress 0.45 fou
P 2. Maxipium fensile stress except as permitted in
| 022 f;‘.ln'
em 3
3. Maximum tensile stress at the ends of simply .
. 0.44 fr:m'

supported members

[ﬁ‘icrvicc load flexural stresses, assuming ali prestressed losses
__have occurred (At Service Loads)

—

L 1. Maximum compressive stress due to prestressed

0.35 f..
plus sustained loads '

2. Maximum compressive stress due to prestressed

0.40 f.,
plus total laads !

3. Maximum tensile stress in pre-compressed zone | Case A- zero

tensile zone Case B- 044 f.
Case C- 0.60/f .,
<4 N fmm”

Case - 0.83.ff .

Axial compression

1. Maximum compressive stress 0.25 fu,

where
I 18 the concrete charaeteristic strength at the time of transfer (N/mm” )
fe 15 the concrete characternistic strength at service load (N/mm?).



Academic Year 2014-2015
3" Year Civil Eng.

Final Term Exam

Time Allowed 3 Hours

Alexandria University

Faculty of Engineering
Civil Engineering Dept.
Sunday, 31% May, 2015

Elective Course 4 - CE 325: Design of Pipelines Networks
e Axyl i) 43 il e i3l Gl

(Assume any missing data)

Question (1): (10 marks)

A steel pressure pipeline of length 20 km is to convey 1.00 m>/sec of irrigation water

against a static head of 40 meters. The sum of minor losses coefficients is 30. The

total capital cost of the steel pipeline is 12000 pounds/ton. Water will be pumped 15

hours per day and 350 days per year. The cost of electrical energy is 0.35

pounds/kWh. Overall efficiency of pumping station is 75%. The friction factor (f) is

assumed to have a constant value of 0.015. The following table gives the wall
thickness for the available four different steel pipelines.
Pipe diameter in meter 0.70 0.80 0.90 1.00
Pipe wall thickness in mm 7 8 9 10

Neglecting the capital cost of the pumping station, and considering recovery factor for

the pipeline = 0.125, find the economical diameter of the pipeline. Arrange your

answer in a table. The unit weight of steel is 7.85 t/m?*

Question (2): (10 marks)

A. What is the meant by each of the following terms in water industry: (i) performance
indicators, (ii) pressure management, and (iii) leakage management.

B. Determine the thickness of a steel pipeline of interna! diameter 1.20 meter. The
height of fill above pipe = 25 m, y¢ = 1.8 t/m®, working pressure = 10.0 kglcm2,
water hammer pressure = 3.0 kg/icm?, yield stress for steel 37 = 2400 kgicm?,
factor of safety = 2.0, deflection lag factor = 1.25, bedding constant = 0.10,
modulus of elasticity of steel = 2.10x10° kg/cm?, modulus of soil reaction = 30
kgl’cm2 and the allowable pipe deflection = 3%. Check the allowable pipe
deflection.

Question (3): (10 marks)
A. What are the main usage of the following type of valves in water supply netwrorks:
(i) PBV, (ii) PSV, (iii)PRV, (iv)FCV, (v) TCV, (vi) MPV
B. The water supply network shown in Figure (1) has a single source at 170 m fixed
head and 6 pipes arranged in two loops. All pipes (Except pipe 3-4) are 1000 m
long with an assumed fixed Hazen-Williams coefficient of 130 and constant
diameter of 30 cm. Pipe 3-4 length, Hazen-Williams coefficient and diameter are
1414 m, 120, and 25 cm, respectively. The node data for this network are
summarized in Table (1). Using EPAnet® software, it is required to:
(i) Choose one of the following discharge dimensions to simulate nodal demands
and different pipe discharges: CFS, GPM, MGD, IMGD, AFD, LPS, LPM, MLD,
CMH, and CMD.
(i) Choose the head loss formula from the following: (D-W), (H-W), and (C-M).
(iii) Explain in steps how you will enter the data of different network elements.

(170

Table (1) Node data

Reservair

Node 1 (2] 3] 4]5 ~
Demand (m*/h) | ?? [100]100] 120 | 270 _
Ground level (m)] 150 110 120 115|110 Figure (1)
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Question (4): (14 marks)
A. Draw sketches showing the S
sequence of events following )
sudden valve closure for a
frictionless piping system shown

in Figure (2) for different time — 1]
intervais, t = L/a, 2L/a, 3L/a and 4 — Lo
L/a. Where a is the celerity of the Figure (2)

surge wave.

B. A copper pipe with diameter = 0.2 m (E = 120 x 10° Pa, u = 0.34) having a wall
thickness of 25 mm is conveying kerosene oil at 20°C (K = 1.32 x 10° Pa, p = 804
kg/m®) from a container to a valve with a flow rate of 45 liter/sec. If the valve is
closed suddenly, at what velocity would the pressure waves propagate in the pipe.
Assume the pipe is totally fixed. What is the pressure head rise in this case.

Question (5): (12 marks)
A pump is conveying water with a flow rate of 0.8 m’/s in a stee! pipeline 0.9 m in
diameter, 1000 m long. The rated pump head equals to 64 m, the inertia of the
pump-motor parts, WR? equals to 20 kg.m? and the pump is rotating with a speed
of 1680 rpm. Determine the maximum rise and drop in head at the pump location
due to pump power failure. Assume any missing data. What is the effect of using a
flywheel on the maximum rise and drop in head.

Question (6): {14 marks)

A. Explain with sketches six different methods used to protect pipelines from water
hammer.

B. A pipeline having a pump at its upstream end followed by an air chamber (Kor =
0.2) is used to convey 150 I/s of water against a static head equals to 41 m. The
pipeline is 0.4 m in diameter, 10 km long, with friction factor equal to 0.017 and the
calculated wave speed is 1216 m/s. If the maximum allowed pressure in the
pipeline is 9 atm (1 atm = 10.33 t/m?). Considering the above conditions,
determine the size of the air chamber.

Useful Equations and Charts

D : ’ KWy’
o, =P o, =0.18xw, x%. o, =024xw, x D, LA =D, 4 S
2t t t FEI+0.061xEF

K/ p,
K D

PR
E ¢

For Sudden Valve Closure: Ah = _?a/_\l/

“= andc =1— p®

. . av _ 6_ Hr@Q
For Pump Power Failure: p = —==-. K, = 0.4473 x 10° (7=
. C e av _ Mo HHy,
For Air Chamber: p* = o (o) ) Cnax = Comax( PTG )

Good Luck and Best wishes,
Dr. Mohamed El-Kholy and Dr. Haytham M. Awad
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Alexandria University
Faculty of Engineering
Irrigation & Hydraulies Dept.

Third year Civil Eng.
June 2015
Time Allowed (3.0 hours)

Final Tm Exam
Design of Irrigation Structures (1)

Assume any reasonable data according to the givep lectures
(A D) (pa ol e apanal Bala b CilAT) dde dagl ) Aduad Atk

Question No. 1 (40 Marks)

It is required to construct a R.C. one vent culvert on the canal cross section shown in Figure
(1), if the passing discharge = 8 m>/sec,
It is required to:

1-
2.
3.

Design the culvert dimensions (2m/sec > veu > 1.6m/sec),

Check of heading up,

Design the culvert thickness if moments at sections I, IL I, IV equal
-ws? ws? —ws?  -ws? . —eh? —eh* —eh? | eh?

26 ' 12’ 38 & —= for wvertical loads and equal 26 ' 35" 36 & —— for

horizontal loads, respectively.
Draw plan and section elevation of the culvert exit only showing levels and

dimensions.

3.0m 50m
‘ 2.30 559 2.30
E {1.80) ‘i 30} <7 ‘2? {2.30) r ; ;
(0.00) -4 Ye = L9 t/m’, i 0.5m
E B 0=300 - E] {'L H]*._._._._._ _
15m t] V7 W ////////% : directllon of é‘.?m
] a5
. / N T T s
™ R "
L N N S
1.5m 1.5m 1.5m 1.5m
Tanker 60 or 30 ton

Figure (1)

Question No. 2 (25 Marks)

It is required to construct a R.C. Open Trough Aqueduct to pass discharge of the branch

canal,

Cross section of branch canal and main drain arc shown in Figure (2).

It is required to:

1-
2-

3.

Give full hydraulic design of the Open Trough R.C. Aqueduct,

Compute the maximum moment and normal force for upper slab, side beams, and
lower slab in cross section, and

Describe, without calculations, step by step procedure that you will adopt for design of
plain concrete supports of Aqueduct.
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12.0m

5.0m
| | (13.50)
(12.50) 2
A 2.
(9.50) s 7
Y
Tr?
Aes D.S. Cross section of main drain
=o.um
4.0m 6.0m ‘
(13.50)
1200)  (1250) =
( ) ZA 35

(10.00) -~
% 2 Veanat = 0.6 m/sec

B=3.0m D.S. Cross section of branch canal
Figure (2)

Question No. 3 (25 Marks)

Figure (3) shows a longitudinal section of a control Regulator based on homogencous

isotropic sandy soil.
It is required to:

a.

Draw the flow net of seepage flow, then find the distribution of the potential head

along the subsurface contour of the floor,

b. Find the seepage discharge under the floor (derive the used expression),
Check the given floor thickness against uplift using Bligh’s method, y;= 2.5 ton/m’.
Draw the distribution of factor of safety against piping along the exit face, and

determine the required length to be protected

(s 50) b 2 e
(5.00)
(0 00) - 9(2‘50) (0.00)
El_b 7 // 7 7 NSO E
o s
| (7.50)
| | |
3.0m 24.0m 8.0m 7.5m 0.5m
(-23.00)
7 / / / / / /

Figurc (3)
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Question No. 4 (15 Marks)
A clear over fall weir of the Fayum type is to be constructed at a canal drop. The passing
discharge is 7.25 m/s. The full data of the canal at the weir site are given in following table,

U.S the weir D.S the weir
Water level 12.35 10.35
Bed level 10.35 8.35
Bed width 6.0 6.0
Side slopes 2:1 2:1
Road Level 14.35 13.00
Berm Level 12.85 11.50

The soil properties at the weir site are: Yy = 1.7 t/m’, $=30°, soil bearing capacity=1.5
kg/em?, and Bligh’s coefficient CB=14.

1t is required to:

1- Give the full hydraulic design of the weir,

ii- Check the weir floor thickness at section (A-A) shown in Figure (4), and

iii- Draw a neat sketch showing all levels and dimensions for a longitudinal section through

the weir.
- -0.30
\\\\\\’< \,\\\,\\\f
0.5 A
' 0.60 !
1
|
1.00 :
i |
A
Figure (4) Weir cross-section
Prof. Dr. Mohamed Abd EI-Razek M. Rezk Dr. Zakaria Shuloma
Dr. Amr Elsayed Fleifle Dr. Moliamed R. Soliman
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