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Alexandria University 48y daals

Faculty of Engineering i gl Atg
Structural Engineering Dept. Aoy duaigl) i
June, 2012 X KRR Y

Metallic Structures (g ) A ali i,
3" Year Civil (i AN A
Time allowed: 3 Hrs. Globu ¥ ¢ ol

Question No. 1 (25%)

The Figure shows the main frame of a workshop covering an area of 26.0 x 40.0 m. The main frame is

spaced at 5.0 m. Two crane girders are provided to support the crane bridge.

~

r
r
4

-5 -
A 1 / \_L_‘ A
40m) n M [4.0m
] ¥\ I
v H—¥
a a
| | [9.0m
9.0 m|
~ I} oL
1i2m 1.2
i< 26.0m K—)l\
< " ﬁl
100 t 10.0 t
Max.
Wheel
Loads
Given: l 2.5m,|

The maximum two wheel loads of the crane =2 x 10.0 ton

The distance between the wheels b=25m

Impact coef. I =25 % Lateral shock coef. L.S =10 % Braking coef. B =15 %
St(37) tobeused Fy=2.4 t/cm’

3 o
6EI1| 4s S 800

Required:
1- Design the crane girder as IPE.

Page 1 of 2



Question No. 2 (25%) 110 1:10

The shown steel structure covers — —_—
an area of 24.0 x 300 m. The I

main structures are trussed frames | A B

h

3 |

S
<2
3

51

240 m span and 6.0 m spacing. 7.5m

Two monorails of 5.0 ton capacity H

are running along the building at A

le

H

| wom
—

i

e 12x2.0m=24.0m

A\

and B as shown in the Figure.

Given:
Monorail load =5 ton (one concentrated load)

Impact coef. 1=25%  Lateral shock coef. .S = 10 % Braking force coef. B =15 %

Required:
1- Draw to scale 1:200 the bracing system required for the stability of the structure (3-views).

2- Explain how the lateral and braking forces are transmitted to the foundations.
3- Calculate the vertical and horizontal loads acting at Joints "A" and "B" of an intermediate truss

due to monorail loads.

Question No. 3 (50%)

The given is a column composed of two cold formed lipped channels as shown below. If this column
is axially loaded and having a buckling length about the X-axis equals to 4500 mm.
It is required to: ' -

1- Calculate the column capacity if “ Ly, “= “Lpy “ = 4500 mm. (30%)

2- Calculate the buckling length about the Y-axis in order to ensure equal normal load capacity

about the two main axes. (20%)

® Neglect the radius R during the
calculation of the effective cross
section properties.

¢ Material to be used F.320, yield stress
= 3200 kg/cm?®

e Thickness “t*“=1.0 mm

Exam committee: Dr.Ahmed Khalifa / Dr.A.Shamel F ahmy  Good Luck
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Alexandria University
Faculty of Engineering

Structural Engineering Department

Third Year Civil
Foundation Engineering
second term 2012

Time allowed: 180 minutes
-

Assume any missing data you belicve essential to complete your answers.

Problem 1 (20 Marks)

Check stability and dimensions of the gravity wall shown in Figure.

Given:

Safety factor against sliding
Safety factor against overturning
Safety factor for Bearing capacity

Quit

=1.50
=2.0

=2.50

= 400 kN/m*

Allowable concrete strength in compression = 4000 kN/m?

Allowable concrete strength in tension

7T

= 400 kN/m?
H/12 =0.5m

Ay
i

N H=6.0m
2
1.5m ¢—————45m

ZZEN

‘
'
— Df

Problem 2 (20 Marks)

2

|
2
f

w

N
0.6m

- .

Plain g
Concrete

A

H/10)

v.

~¢ B=(2/5-2/3)H=3.2m ¢-

It is required to design a timber braced cut of 2.00 m width to support a 6.00

m height of sand.
f, = 4000 kN/m”
v =19 kN/m’

Page 1/4
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Alexandria University
Faculty of Engineering

Structural Engineering Department

Third Year C.vil
Foundation Engineering
second term 2012

Time allowed: 180 minutes

Problem 3 (20 Marks)

For the chimney shown in Figure, the total weight including the pile cap is

2000 kN, the wind load is 20 kN, find the maximum pile length (N, = 9).

H = 20 kN

\/ V
N = 2000 kN
7.0m
.- e

vy

3.0m brown clay
v = 16 kN/m’
b ¢ = 30 kN/m®
C. ’I[ ¢ = 30 kN;
5.0m uf ¢ = 0.70
, blue clay
L Co ] y = 17 kN/m*
¢ = 50 kN/m?
J a = 1,50

Page 2/4




Third Year Civil
Foundation Engineering
second term 2012

Time allowed: 180 minutes

Alexandria University
Faculty of Engineering
Structural Engineering Department

Problem 4 (20 Marks)

Design a Combined Footing for the following 2 columns:

|
Y = 277 ——— | T
R | R
- 1.00 | © | 1.00 —~| C; e
oy R=27?  prrarra S
A A
P1=1$00kNT | P1=1800kN b @
———— -~ 4.00 —T——Mﬂi
| 1 |
- - L=7?2m -
Parameters.
Gatine: = 150 kKN/m? K;=0.225,K,=1706
Qshear = 450 kN/m* Qpunch = 900 kN/m’
d.=K; (M/b)"” (M in kg.cm (kN.m x 10%), b in cm)

Problem 5 (20 Marks)

For the STRAP foundation system shown in figure, Calculate the

following:

(a) Geometric design of the foundation system.

(b)Pile Loads.

(¢) Sketch the reinforcement.

P1= 2000 kN
7 130.0x80.0 cm P2= 2500 kN
30.0x80.0 cm
e v %

HelNe o Ol

$—1.00—4—125—¢ 2.75 $—125-—4

Parameters: (pile diameter = 50cm)
Page 3/4



Alexandria University
Faculty of Engineering
Structural Engineering Department

Third Year C.vil
Foundation Engineering
second term 2012

Time allowed: 180 minutes

Problem 6 (20 Marks)

q =30 kN/m?
- _é— 7 2N\
Water Level ot
R -+ — e Anchor
o Medium Sand
o vsat = 17 kN/m?
¢ =33°
(]
(]
Lo}
17 (Medium Clay) yset = 16 kN/m? C = 25 kN/m?
TR 7 77 i i
! Dense Sand
K ysat = 18 kN/m?
& ¢ = 36°
|

Calculate the Penetration depth and Anchor force for an Anchored Sheet
pile Wall shown above.

Best Wishes ,,,,
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Alexandria University Third Year Civil Eng.
Faculty of Engineering June 2012
Irrigation & Hydraulics Dept. Time Allowed 3 hours
Final Term Exam.
Design of Irrigation Structures (1)

Assume any reasonable required data are you need 105 o ,qo;% Spy A\

QuestionNo.1 (40 Marks)
For the half section elevation of the reinforced concrete§yphon shown in
figure ( 1), if the following datais given:

Syphon consists of two vents, each of 2*2m, discharge through syphon = 12
m’/sec, live load is the standard tanker ( 60&30ton ), walls at inlet and exit
of the box and broken type respectively, specific weight of earth and
reinforced concrete are 1.8 t/m’ & 2.5 t/m’ respectively, moment and normal
force due to vertical and lateral loads, at a certain section, equal ( M= -ws/9,
N=0.0) & (M= ch?/36, N= -eh/2 ) respectively. It is required to:

1-Check of heading up (A =0.018 ), 2- calculate the level { A ),
3-Check the syphon thickness at section I — I, and draw one wvent only of
the syphon showing reinforcement in each side (k;= 0.3, ko = 1218),
4-Draw half plan of the syphon at exit.

Question No.2 (/5 rfarks)

For the steel pipe aqueduct shown in figure ( 2 ), it is required to find:
1-position of the joint, 2- Thickness of the steel pipe if supports
are arranged to make positive moment equal to the negative one,

3- Load acting on each pile, if the support consists of two piles, {pile
diameter = 60 cm, pile cap dimensions = 2.5%1.2*0.8m ).

ENE



Question No.3 (35 Marks)
A. For the given structure, Fig. (3), draw the flow net due to seepage below the
structure in the following three cases:
i. Without sheet pile and without impervious blanket.
il. With sheet pile only. iii. With impervious blanket only.

For cach of the above cases you are asked to:

i.  Find the potential value at point a.

il.  Find the value of exit gradient behind the structure.
iii. Find the seepage discharge.

Using the obtained results of each case, compare between the effect of sheet
pile and the impervious blanket on; potential, value of exit gradient behind the
structure, and seepage discharge. Make your own comment.

B. Figure (4) shows a section in an earth dam, founded on an impervious foundation.
It 1s required to:

Draw the free surface using Keozemy's solution, considering a dry downstrcam
condition.

h Y4
b= M=V RS, =2 q= khy, y:me“ﬁ?

Question No.4 (20 Marks)
Design a standing wave weir to measure the discharge passing through & head
regulator of a branch canal as shown in figure (5), according to the following data:

e High and low water levels in the branch canal D.S the weir are 10.530 and
10.20 m, respectively. V

e Maximum and minimum discharges, corresponding to high and low water
levels, are 22.53 and 12.75 m3/sec, respectively.

e The branch canal has a bed width B = 11.0 m, and side slopes 1:1.

e Bed level of branch canal 7.80 m and road level 12.25 m.

e The foundation soil at weir site is clayey sand for which CB = 18 and the
allowable exit gradient 0.15.

It is required to:

1- Find the U.S water levels, the sill level, and the crest length.
2- Design the floor lengths and thickness.
3- Draw neat sketch showing longitudinal section of the weir.

Good Luck
Prof.Dr. Mohamed Abd Elrazek Rezek. Prof.Dr. Mohamed Ahmed Abhourohim.
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a) N = {[(Ey-Ep)-(Ny*tan $pc-Ny*tan ) /[ tan §a. - tan ds.]}

b) 05x+y) =180°-05(A+p"+p’)
tanZ = (c*sinp')/(a *sinp")
tan 0.5 (x —y) =cot (Z +45 ) tan 0.5 (x + y)

¢) A =tan-1{[ asinxsin (A+C)]/ [ c siny +a sinx cos (4+C)]}

d) H=S.cos @
V=S8.sin 6
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Alexandria University 3" Year — Civil Eng.

Faculty of Engineering Final Exam — June 2012
Structural Eng. Dept. Time Allowed: 120 Min.
Technical Writing
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PART (A) 40 %

1- Consider the following information:
You are the Civil Engineer responsible for checking buildings for repair or demolishing (&'3)).
You inspected a building, and wrote the following information:

a) A multi-storey building of 5 floors.
b) The columns are typically 30x60 cm.
¢) The beams are typically 20x60 cm.
d) The slabs are 12 cm thick.

¢) Most columns, slabs, and beams experience severe corrosion (cracks exist in most structural
elements).

f) Parts of the slabs have excessive (1) ) deflection.
g) There cxist diagonal cracks in the walls (suspicion (<) of uneven settlement)

It is required to write a brief (Ua3) technical report to your chief engineer (ws))
) trying to convince (&) him to demolish the building.
, (Write in both Arabic and English in not more than half a page for each)

Do not forget the elements of technical writing:
audience, purpose, style, flow, and organization

2- Choose a verb from the list below which reduces the informality of the following sentences
and rewrite them again (be careful of the verb tense):

a- Expert systems can help out the user in diagnosis (o) of the problems.
b- This program was set up to improve access to medical care.
c- Research expenditures (a3l e 3L have gone up to nearly $400 million.
d- The use of computer applications should cuf down time required to solve the structural
problems. '
e- Researchers have found out that corrosion of steel reinforcement can cause serious
problems in buildings.
f- Building a nuclear power plants will not gef rid of the encrgy problem completely.
’y g- Researchers have been looking into this problem for 15 years now.
h- This issuc was brought up during the investigation.
i- Engineers can come up with better designs using CAD.
j- The emission (§=431) levels have been going up and down.

(assist, reduce, create, investigate, raise, establish, increase, determine, fluctuate, eliminate)
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Alexandria University
Faculty of Engineering
Structural Engineering Department

Third Tear Civil
Elective Soil Mechanics Course
Second Term 2012

Problem 2:

Design the (Mechanically Stabilized Earth) MSE wall te support a height of
8.00 m.

The facing elements are precast R C of 0.50 x 1.0 m dimensions. Spacing
betwecn steel strips is 0.50 m in both directions. (75 mm width, fy =24 x

10 kN/m? and friction angle with the filling material is 20°)

The back filling material has a unit weight of 18 kN/m’ and angle of internal
friction of 30°.

Safety factors against sliding and overturning are 1.5 and 2.0, respectively.
Safety factor for bearing capacity calculation is 2.50 (qu = 600 kN/m?).

Assume the filling material unit weight is 20 kN/m® and a Live Load = 10
kN/m”.

Problem 3:

-4
A soft clay layer, m, =3.2 x 10 mz/kN; C,=0.201 mz/ménth, is 8.0 m
thick overlies impervious rock.

An embankment to be constructed and will subject the center of the layer to a
pressure increase of 140 kN/m?.

It is expected that a roadway will be placed on top of the embankment (one
Year) after the start of construction and maximum allowable settlement after
this is to be 35 mm.

(Assume consolidation time = 12 month, sand drain radius r = 20cm)

Required:

a) Compute final consolidation settlement.

b) Minimum degree of consolidation required to achieve allowable
settlement.

¢) Determine a suitable sand drain system to achieve the requirements.
(Use Square Pattern for sand drains).

d) Sketch typical configuration for the sand drain system (include ALL
components)



Alexandria University
Faculty of Engineering
Structural Engineering Department

Third Tear Civil

Final Term Exam
Exam Period 180 minutes

Problem 1:

Check stability and design the RC Retaining Wall section shown below.

(give complete reinforcement details)

Given:
Factor of safety against sliding =1.50
Factor of safety against overturning =2.0
Allowable Bearing capacity =200 kN/m*
Concrete 28 days compressive strength =25 N/mm’
Steel grade 360/ 520
0.3 m R
ﬁ q = HkN/m-
sund
v = 18kN/m®
¢ =3
stem
...,L
I.20m Toe Hell T(H/l?. - H/10)= 0.7 m
(H/12) — (H/10) ='0.7 m [ 3dm

n

] B=1(25-23H=45m

A e

Elective Soil Mechanics Course
Second Term 2012

—
—
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Academic Year 2011-2012
3" Year Civil Eng.

Final Term Exam

Time Allowed 3 Hours

Alexandria University
Faculty of Engineering
Civil Engineering Dept.
Tuesday, 12" June, 2012

Elective Course 4 - CE 325: Design of Pipelines Networks

(Assume any missing data)

Question (1): (20 marks)

A. How you could evaluate the water service at your home considering the following
points: (i) water quality, (i) water quantity, (i) hydraulic pressure, and (iv) water
price.

B. Write short notes about pipe materials used in water supply networks.

C. Explain six different methods used for the protection of pipelines against water
hammer. .

D. What is the meant by each of the following terms used in water supply networks:

1. Performance indicators.
2. Pressure management.
3. Leakage management.

E_ A valve located at the end of a horizontal pipeline connected to a tank has been
suddenly closed. Draw the pressure variation over time at the following three
locations:

1. At valve location.
2. At tank location.
3. At the pipeline mid-point.

Question (2): (15 marks)
A steel pressure pipeline of length 12 km is to convey 0.90 m¥/sec of irrigation water
against a static head of 30 meters. The sum of minor losses coefficients is 25. The
total capital cost of the steel pipeline is 7000 pounds/ton. Water will be pumped 16
hours per day and 350 days per year. The cost of electrical energy is 0.25
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 (3): (10 marks)
Water is flowing from a tank to open air through a horizontal steel pipeline of 1.25 km
length, 0.6 m diameter and 6 mm thickness. The pipe exit is 60 m below the free
water surface in the tank. A valve is used at the end of the pipeline and passes 0.80
md/sec. Calculate the maximum pressure due to the sudden closure of the valve.
Neglect the longitudinal stresses in the pipeline and considering Ew=2.2x10° N/m?
and E, = 1.9x10"" N/m?
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Question (4): (15 marks)
A steel pressure pipeline of length 5.5 kilometers, diameter 1.2 meters is to be
constructed to carry 1.2 m/sec of irrigation water. The pipeline changes its horizontal
route by an angle 20 degrees at L = 3.20 kilometer. The fill above pipeline is 1.0 meter.
The following table gives the natural ground level (G.L.) in meters along the pipeline
distance (L) in kilometers.

X G.L. X G.L. X G.L. X G.L.
0.00 11.00 1.50 13.00 3.00 17.00 4.50 16.00
0.50 13.00 2.00 15.00 3.50 15.00 5.00 17.00
1.00 15.00 2.50 16.00 4.00 14.00 5.50 19.00

a) Draw the longitudinal profile of the pipeline using a suitable horizontal scale and
vertical scale 1:100.
b) Show the location of: air valves, wash-out valves, and thrust wall.
c) Describe briefly how to design the R.C. thrust wall of length 3.0 meters,
considering: _ _
i. The design pressure including water hammer is equivalent to 80
meters of water.
ii.  Unit weight of fill 1.90 t/m® and angle of internal friction 30 degrees.
ii. Friction coefficient between thrust wall and soil is 0.4, and
iv.  Allowable stress on soil is 1.25 kg/cm?.
v. Consider 30 % of the passive earth pressure in your design.

Question (5): (10 marks)
The water supply network shown in Figure (1) has a single source at node 500. The
network data is given in Tables 1 to 5. All pipes have an assumed fixed Hazen-
Williams coefficient of 110. Using EPAnet® software 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.

500

ource

Figure (1)
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Table 1: Pipe Data

Pipe ID US node DS Node | Length (m) | Diameter (mm)
1002 20 70 3657 406
1004 20 30 3657 406
1006 20 110 3657 406
1008 30 70 2743 305
1010 70 100 1830 305
1012 70 90 1830 254
1014 70 60 1830 305
1016 60 90 1830 254
1018 60 80 1830 305
1020 80 90 1830 254
1022 90 150 1830 254
1024 90 100 1830 254
1026 100 150 1830 305
1028 80 150 1830 254
1030 30 60 1830 254
1032 30 40 1830 254
1034 30 50 2743 254
1036 40 50 1830 254
1038 50 80 1830 254
1040 80 140 1830 254
1042 140 150 1830 203
1044 150 160 1830 203
1046 100 160 1830 305
1048 100 110 1830 203
1050 110 160 1830 254
1052 110 120 1830 203
1056 120 130 1830 203
1058 130 160 1830 254
1060 130 170 1830 203
1062 140 160 1830 203
1064 140 170 3656 203
1066 50 140 3656 203
1078 60 501 30.5 305
1080 160 502 30.5 305

Table 2: Pump Data
No | ID | USnode | DS node o0 /I:)ead'ﬂow C“”’:I(m)
0.0 91.4
1. 2001 500 20 252.5 82.3
504.7 55.2
2. 2002 500 20 Same As Above | Same As Above
3, 2003 500 20 Same As Above | Same As Above

Assume that each pump’s efficiency is constant at 75%.
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Table 3: Junction Data

ID Elevation (m) Average Demand (liter/s)
20 6.23 31.51
30 15.24 12.52
40 15.24 12.52
50 15.24 31.51
60 15.24 50.90
70 15.24 31.51
80 15.24 31.51
90 15.24 63.83
100 15.24 12.52
110 15.24 12.52
120 36.60 31.51
130 36.60 12.52
140 24.40 12.52
150 36.60 12.52
160 36.60 31.51
170 36.60 12.52
Table 4: Demand Pattern (All Junctions)
Time (hr) 1|23 1456|789 ]10]11 12
Demand Multiplier 07[07[07[06[06[06[12(12{12|13][13 1.3
Time (hr) 13| 14 | 15 17 | 18 | 19 {20 |21 | 22|23 24
Demand Multiplier 1211212 1.1 {1.111.0]1.0]1.0]09]09]0.9
Table 5: Tank/Reservoir Data
Node Description Elevation | Initial Water | Minimum Water { Maximum Water {Diameter
ID p (m) Depth (m) Level (m) Level (m) (m)
500 | Reservoir 3.04
(Source) ] ) i i
501 Tank A 65.5 3.0 0.0 10.7 17.0
502 Tank B 65.5 3.0 0.0 10.7 16.0
Useful Equations
FszPxAxsinQ L——1——+ DK C= E.xg
2 E. E, prtp Vo
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EPAnet Tables

Y e T b

®

S e g e

EPANET 2

Flle Edrt Vlew Project .Report . ‘Window Help

IDs @ &l x| g0 %.'l”F_J!Z"I"QQJ'IC'OEIE’HG'NT[

Good Luck and Best wishes,
Dr. Haytham M. Awad
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[Propey vae | e O
*Reservoir D 1 I ér;perty- Vai;é B
X-Coordinate -74.01 *Junction ID 1
Y Coordinate 7319.08 o eeer % Coordnate 314967
Description 0 | P(‘op.ért;v T f\)iaiué Y-Coordinate 1684211
Tag 0 1*Pipe D 1 Desciription 0
*Total Head 0 *Start Node 3 Tag 0
Head Pattemn 0 *End Node 2 *Elevation 0
Initial Quality 0 Description 0 Base Demand 0
Source Quality e |Tag 0 Demand Pattein 0
Net Inflow BN/A *Length 0 Demandr Categories 1
Elevation HN/A *Diameter 0 Emitter Coeff. 0
Pressure HN/A *Roughness 0 Initia! Quality 0
Quality HN/A Loss Coeff. 0 Source Quality i
Initial Status Open Actual Demand HN/A
Data | Map Buk Coeff N Total Head BN/A
Wall Coeff. I Pressure BN/A
Junctions ~] Flow HN/A Quality HN/A
Juncli0n§ Velocity HN/A
?::Ersvous Unit Headloss HN/A
EE;; . Fucllorn Factor HN/A Lo Q&alﬂyomPns ! o QQ
Valves Reaction Rate HN/A P:opelly Valus
Labels 92‘?“‘9 . BN/ Parameter None
23::8;:8 Stalus HNZA Mass Units ma/L
Controls Relative Diffusivity 1
L Tiace Node
>:% x Quality Tolerance 0,q1
T et Edter @
Pattem ID Description
i
Time Period 2 3 4 5 6 7 8
Multiplier
T e . L
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Alexandria University Reinforced concrete-1
Faculty of Engineering June 2012 (wilalss)
Second year, Civil Engineering time allowed: 3 hours

Materials to be used: Concrete: =25 N/mm?,

Steel: St.360/520 (for longitudinal reinforcement) & St.240/350 (for stirrups)
Craxld=0.44 ,  Rpp=0.194 |, 1,,,=5.00x10",

£:=9.5N/mm? |, f=200N/mm?

Question (1) - 25%

a) Calculate the area of the balanced tensile reinforcement (Ass) for a rectangular concrete
section (b=200mm, d=540mm) and the corresponding ultimate moment (M,).

b) Using the ultimate strength design method, calculate the reinforcement required for a
reinforced concrete T-section to resist an ultimate bending moment (M,=500kN.m) given
that:
section depth (¢=540mm), web width (b=250mm)
slab thickness (/=100mm), effective flange width (B=800mm)

Question (2) — 35%
For the shown reinforced concrete rectangular section, calculate the
following;:
a) Cracking moment.
b) Sel'ylce moment capacity. 50 [eeee] 4api
c¢) Ultimate moment capacity. T 200

450

Question (3) - 20%
a) State the functions of longitudinal and lateral reinforcement in reinforced concrete columns.
b) Design a reinforced concrete square short column to resist an ultimate load (P,=5000 kN).

Question (4) — 20%
a) Define the development length of reinforcing bars.
b) The given figure shows the main |
dimensions of a simply supported
reinforced concrete beam and the , l l ,—!
shearing force diagram resulting from 0.30 M 4_*0.30
the ultimate loads acting on that beam. 4 200m, 200m ,200m 1

. T v
Assuming that the shear stresses are 150KN l

resisted by vertical stirrups only, w“)kg‘m ‘
calculate the required web A =

reinforcement over the full length of S(N
S.F.D. 100kN

the beam, given that ()=200 mm) and 150kN
(=500 mm).

Best wishes....
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Alexandria University Final Exam (June 2012)
Faculty of Engineering Theory of structures II CE 163

Civil. Eng. Department

Time Allowed: 3 hours.

Question (1) (12 marks)

For the 3 m high reinforced concrete pier shown in the following figure,
draw the normal stress distribution under the foundation due to the given
loads. The concrete unit weight is 24 KN/m® and the cross section

properties are given as follow: A =9 m?, I, = 10.5 m* I, = 38.81 m’

Question (2) (25 marks) |3
lookN ' loo kN
200 kN k= lommy
ali-is 5‘ |
By M=sookV yoo X ~XN ] x"“\
- " .
H=SoklY 1 bol5mam retomm | Eztoma ] W
o | o e
2tOM ' Ja— i‘;om‘l it

A=24000 mm?  Ix=640 * 10° mm* Iy=1140 *10° mm*

For the cantilever above with the shown cross section, it is required to:

a) Locate the shear center for the given cross section
b) Calculate the straining actions and M, at the free end B

c¢) Calculate analytically the principal stresses at point 2y at the free end B

o - Oy o o~ 2 1
v - _X_{__:_ + (“i- ’3) -+ Zﬁ
2

Question (3) (12 marks)

For the trussed-frame shown in the " a _f N
figure draw the influence lines for 2 0m T
the reactions and L.L. ¥,, L.L. Fy, !Lb/h,/ \o
LL. Q, and LL.M,.
40m
A

i
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Question (4) (25 marks)
a) For the truss shown in the figure below, draw the influence lines for the
forces in the members a, b, c,d and e.
b) Use the LL.F, to calculate (F,)max. and (F,)min due to a uniformly
distributed dead load g = 20 kN/m and a uniformly distributed live load
p=30kN/m of indefinite( sufficient) length.

Al
| m

f 3 C

a
2m A",
il».*'

.’D (:’
Im | A ' B I”:

v 7% 5 X3m = I15m _/,,@

Question (5) (18 marks)
For the compound beam shown in the figure below, with EI = 10000 kN.m’, it is
required to:
a) Calculate the slopes 64, Op, O and the change of slope at the internal
hinge C (G.,).
b) Calculate the vertical deflections Yz and Y..
c¢) Draw the qualitative deflection line.

15 kKN/m 160 kN

>
—
=
D
0

N
v
A

4.0m 40 m 20m 20m 2.0m
v
Question (6) (15 marks) Sy * 8
For the steel (grade 44) column ’
Shown in the figure with the c
cross-section properties: m
A =208 cm?, 1,=60640cm®, FLEV A
I,=11700 cm” and laterally T77VIT7
Supported in the x-direction at B, ®
g |
Find the maximum allowable value : 3ecca] —9
of the force V considering buckling. |
X
cress sec, A———A
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Alexandria University
Faculty of Engineering
Structural Engineering Department

Soil Mechanics and Foundations Engineering

" Final Exam (4™ year <iilas) — 2012
Time Allowed 3:00 Hrs

Problem 1

What are the difference betWeen STRAP Beams and SEMELS? State the uses of each of

them. How can we design semels?

Problem 2

~

footing is 50 cm, Design the Reinforced Concrete footi,r‘lg_}fSKetch the calculated |

Reinforcing Steel.

Knowing the following: allowable net bearing stréss, Gaitnet = 150 kN/m?, K1 =0.225 , Kz =
1706 , Gsnear = 450 KN/MZ, Qounch = 900 kN/m?, dm= Ky (M /)" (M in kg.cm (kN.m x 10%), b

in cm)

Problem 3

NP "REN

For an Anchored Sheet pile Wall shown in Figure, calculate the following:

- penetration depth
- Anchor force

- Minimum and Maximum Bending Moment

knowing the following:

Soil profile is Silty Sand with
¢ =23,

C = 20 kN/m?

y =19 kN/m?

Problem 4 .

a- Classify piles according to:
e Material
o Execution method
e Function

¢ Load transfer

T 777777

—1.00 I

Anchor

-6.00

7SS

1]

b- Write a short note on pile load test.

Foré 50 x 50 cm column, the working load is 2200 kN. If the thickness of plain concrete

3
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Alexandria University Soil Mechanics and Foundations Engineering
Faculty of Engineering /
Structural Engineering Department Final Exam (4" year <lilss) - 2012

Time Allowed 3:00 Hrs

Problem 5 KRS

Calculate the safe column load which can be supported by footing having plan dimensions of
3.5 x 2.5 m and located 2.5 m below the ground level. If the bearing stratum is sandy-clay
having cohesion of 35 kN/m?, ¢ = 25° y = 18.00 kN/m2 The G.W.T. is located 0.5 m

below the G.L. Safety factor = 2.5.
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Problem 6

Design a cellular cofferdam (Find width B) that ensures:

Safety factor of 1.25 against sliding mode of failure
Safety factor of 2 against overturning mode of failure
No tension in supporting soils
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Given:

¥

Cell total height = 16.50 m

Upstream HWL (High water Level) is 0.50 m below cell top level
Upstream ground, level is 4.00 m abpve cell bottom level =
Downstream ground level is at cell bottom level

Upstream soil ground has y = 18 kN/m® and ¢ = 36°

Soil supporting the cell has y'= 19 kN/m?, ¢ = 35° and qgall = 500 kN/m?
Cell fill material has y = 22 kN/m® and ¢ = 45°

Saturation line is 1H : 1V
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Answer the following questions

Question No. 1

Use the Moment Distribution Method (three cycles), to:
Calculate and draw B.M.D for the shown frame.
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Question No. 2 :

For the given structure:

a - Calculate and draw the influence lines of X o ,M ;,Q ;,and M «.
b - Calculate all reactions at A, B, and G if the structure is subjected to 5 > t vertical

downward load ( | ) at point H.

C J D E K G H
(3 El) =
E (EI)
Xa LA (2EI) E
B 1
| 4.0m | 4.0m Il.5m=1.5m=1.5m=1.5mI
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Question No. 3

For the shown frame, and neglecting the axial deformations, draw the internal straining actions
diagrams ( N.F.D, S.F.D, & B.M.D ), using the Stiffness Method.

16t
3t/m l
B ( 4EI) C ( 5E1) ¢
( 1.5E1) &
A
.
| 12m | 6m | 6m \

Question No. 4

For the shown frame :
a - Find the Overall Stiffness Matrix; symbolically; and according to the shown numbering.

b - Find the Structure Load Vector.
¢ - Draw the internal straining actions diagrams ( N.F.D, S.F.D, & B.M.D ) for member 3 only,

if the displacements; in directions of global axes; at its two ends ( points 3 and 4 ) and the

Local Stiffness Matrix of this member are given below : ;
3 (5, ) (153 ]
121 6 tm 10 %m 5, -5
T e N6 g' 1| —-97
) W) d 23 b=—ry -2 b
. b‘\é\ 4 O, > r/ . L EI T 406
- ® f, \ —353
6_t§ Constant (EI) and (EA) O < L 6y L 96
T 3 s 4 ) J
El= 10000 t.m” 2 1 _ _
g i The displacements of points
g |© EA =200000t g No. 3 and No. 4 in global axes
] N ox
B | 40m } 8.0m |
4 0 o -4 0 0
|
! -0.096 0.24
The Local Stiffness 0 0602946 (())24 } ?) 000294 04
Matrix of member 1= B 0 024 08 | O ___ -024 04
No. 3; [K']; is: [ ]= mr =3 0 0T 0 0
: 0 -0.096 -0.24 0 0.096 -0.24
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Useful Data For Stiffness Method

4EI 12541
Local Stiffness Matrix Against Rotation Only k]=|- L L.
2ET 4EI
L | L
Local Stiffness Matrix Against Local Stiffness Matrix for
Translations and Rotations only - Plane Frame Element
- : : | EA _EA
121 | 6EI | _12El | G6EI | = 0 0 -7 0 0 W
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Transformation Matrix Fot Plane Frame Element
cos¢ sina O]
1 10
1] 1 [o] .
[T]z s=A-=1 [t]z —sina cosa O
o]} [¢]
0 0 1
Fixed End Forces ( F.E.F)
PL/8 P -PL/8 p2/12 -pL?/IIZ SpI2/96 o -5pI2/96
P
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Good Luck
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Question Ne: 1 (5 +4+5 ) marks

a) Prove the following equation for the large rectangular orifice.

2 1.5 1.5
Qact=Cd?B Zg[H2 —H1 |

How can the equation be modified to estimate the ﬂg)w over a rectangular weir? .
b) Define the coefficients Cc & Cy & Cq. What is thé relationship between them?
¢) Prove the following equation for the venturi meter.

A A m
Qact=Cd 21 2 2 2 gh ’ h=y(1“'}:——
\[Al -4, !

Question No : 2 (12 + 16 ) marks

—
9

a) Find the maximum angular

speed  (0mw)  Without
spilling for the cylinderical
tank shown in the figure.

Estimate the angular speed %Lo
(@) required for water depth o*
at center point O is zero.

0.4

v

1.0

T

0.15 0.15

Dims. in ms.

b) Calculate the discharge
over the submerged weir in
the shown figure for two
cases of rectangular and
triangular sections

n 0.385
gﬂ_b__= i- .H_z_
0 H

A4

8 =60°
cd = 0.59
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" Question No : 3 (7+9) marks

a) In the shown differential
manometer, calculate the
pressure difference between A
and B, (Po-Pg). Dimensions in
ms.

t

Mercury (S=13.6)

b) For the following figure, draw only (without calcilations), the pressure
distribution, and show the resultant and direction-of the hydrostatic force on the
surface AB if it has a constant width=L, for each of the cases (a), (b), and (c).

(i) % cylinder (R=H-h) (ii) Square (LxL) (iii ) Square (LxL)

Question Ne : 4 ( 9+ 15 ) marks

a) Show with neat sketches with full details, the cases of equilibrium of floating
body.

b) The hollow cylinder in the shown | Do ——
figure is floating vertically. Check ! .
stability of the body if D, = 1.0 m , Z il
Di=0.5 m,L=1.0m. T 7~ T —— =

4\» S =038
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