Tanta University

Time Allowed: 3 hours

Faculty of Engincering May 30, 2007
Structural Engineering Department 3rd Year Civil Engineering
Structural Analysis by Computers

Question I (25%)

Figure | show a symmetric plane truss subjected to a

concentrated load. It is required to;

1. Use symmetry to simplify the shown truss.

2. Using the stiffness matrix method. determine
the joint displacements, the reactions at the
supports and the force in each member of the

planc truss due to the given loads.

E = 2000 tcny’ for all members.
A =10 cot’ for all members.

Question 11 (25%)

For the beam shown in Fig. 2, carry out a
complete stiffness analysis to draw the
shearing force and bending moment
diagrams.

For member ab: EI = 60 000 t.nt’.
For member bd: EI = 30 000 t.nt".

4t 2t $ Um 2t

Question 111 (25%)

Figore 3 shows a frame with an
intermediate hinge at Joint d, It is required
(0;

I, Carry out a complete stiffness
analysis to find the horizontal and
vertical displacements of Joint d.

2, Draw the normal force, shearing
force and bending  moment

diagrams.

EI= 3000 t.m’ and EA = 15000 ¢ for all
members.




May 30, 2007 Structural Analvsis by Computers

The structure shown in Fig.4 consists of
a frame and two link members. Using
the stiffness method, find the nodal
displacements and draw the shearing
force and bending moment diagrams
duc to a temperature change of member 3m m im
1-2-3 such that the temperature of the

top surface TI=20 °C and the

temperature of the bottom surface T2 = 60°C.

For beam 1-2-3 EI = 6000 t.m* and EA = 15000 1,

For links 2-4 and 2-5 EA = 15000 .

a=10"/¢C andd - 0.8 m

Hint:

For a fixed-end beam subjected to a non-uniform temperature change:

T2 -
M= Ele 2T

b T1
d ’
e Era 14T (;- = %3—)
2 F F
|

. A a' -
For the beam shown in Fig. 3, b %2, >
draw the bending moment and d

shearing force diagrams using — e e
the stiffness method if Support _
b settles vertically by I cm. Fig.5

El = const, = 9000 t.m*
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_Dept.: Structural Engrg. | Faculty: Engineering | University: Tanta

Time allowed: 3 hr. |

Date: June 2007 ! Course: Design of steel structures (b) ! Course code: ¢33203

Note:

- Itis allowed to use any tables or Egyptian Code of Practice books.
- Any missing data may be reasonably assumed.

- Attempt all questions, Max. Credit 100 % only.

- Number of examination pages: (3).

Question 01
i. Draw to sketch: Typical intermediate and end simple supports of crane track
girder (give assumptions for the beam and support dimensions).
ii. Discuss with net sketches different elements of composite structures slabs.
beams, and columns.
iii. Distinguish with net sketches the different between rigid non-ductile connector
and non-rigid ductile one.

The dimensions should be reasonably assumed and written. Net drawing will be
appreciated. (15 %)

Question 02
Fig. (2) shows the statical system of a part of multi-pay building. According to the

Egyptian Code of Practice, compute the effective buckling lengths for columns 1-2.
2-3,4-5,6-7 and 7-8. (20 %)

e=226 cm'_fi_:dx.“ SasoEem #_-.__m:

A =19.32cm? AL =19.32¢cm’
Upper chord // Lower chord
3% 8

4= RN B :I 1.8m
20m 2.0m
6.0 5§ .
- %9 ¢ 3 M I '%
3 31 3 21
6.0 kL 2 2
o T = ”Jﬁ D
L g0 | 80 L gn gom L
2 A 7 4
I=2895 cm*

Fig. (2)



Page (213)

Question 03

a) Fig. (3-a) shows a staticl system of a steel frame and the given loads {dead load
(g). live load (p) and wind load (w, w')), with net sketches, draw the different
cases of loading.

- b} If the design moment is (16 t.m), normal force is (4.0 1) and the shear is (20
t) in the upper left connection of Fig. (3-a), design the connection (shown in

Fig. 3-b) using the given data and design aids. dssume that the top flange
: S : [ b . ists the i

h

Design aids:

pym - The straining actions
S ] N =41t fcompressions
= — ] Q=211

M M M- 16tm

- Design of fillet welds

pvm hetween end plate and

beam

W t/m - Determine the number

wim nl) of 20 mm diameter

HS.B.(10.9), friction

00 1

nype
_J J - Calceudate the thickness of
. - — = cover plate
: - Determine the number
n2) of 20 mm diamerer
HS B ({10.9) for web
[friction type

Cover plate
nl nl I
Y Y » !
¥ o ) 1 . | —
rir 1
b . N=40t
n2 )M= 16.0tm | -
,— .
HEB 260 l
4 0=200t '
HEB 260 |
——
J Fig. 3-b

(28 %)



Page (3/3)
Question 04

4.a. It is required to design the fixed- free column shown In Fig. (4), which

represents a part of an industrial building. The column carries an axial foad
of 25 t, in addition to an eccentric load of 12 t as shown. For simplicity,
assume constant inertia for the design of the column.

| 25t
<
Y 2.0 I 12t
4 em R
61 m
n |
y vy
e R e B
Side view of wind bracing
Fig. (4)

4. b. Design also the required fixed base subjected to the given loads.

(30 %)

Question 05

A composite beams cover an area of 12.0 x 30.0 m? Each beam is simply
supported with span of 12.0 m and the spacing between beams is 2.6 m The live
load is assumed to be 5 kN/m2 The steel beam is chosen as IPE 500 and the
slab thickness is 14.0 cm with a haunch height of 10.0 cm. The interface between
the concrete slab and the steel beam is assumed to be a full connection type
using stud connectors. The construction type is un - propped one.
i i St44 (fy, = fo. = 16 kN/em?) and
concrete grad C30 (Aliowable compressive stress f. is 1.05 kN/cmz),
(20 %)

14 cmp "

—
10 Ci.

S PR .

IPES00 IPES00
5 260m

With best wishex

Prof Dr Mokamed A. Dabaon
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Tanta University Time Allowed: 3 hours

Faculty of Engineering June 2007
Structural Engincering Department 3™ Year Civil Engineering
Structural Analysis Ill

e as h as you can

Question [

Find the plastic section modulus Zp and the plastic
moment Mg for bending about an axis
parpendicular to the web for the T-section shown in
Fig. 1 for the following two cases:
a) The yicld stress o,= 250 N/mm’ in both
tension and compression.
b) The yield stress o,= 250 N/mm?’ in tension
and oy= 350 N/mm? in compression and the tip of web is in compression.

Question 11 1.5 Pe Pe
Fig. 2 shows a two-span continuous ga ¢ b l 3
beam ABC of different section and thus Mp=00m.t 777 Mp=60 mt 777

different plastic moment. Find the

collapse load P, and draw the collapse 4m 4m Iim Im

bending moment diagram. 2
Fig. 2

Question 111 0.5 Pc c

Determine the critical collapse load P, and draw T Mp
the collapse bending moment diagram for the 4m
two-hinged portal frame shown in Fig. 3. The
a
4m

l Pc
d
onst.
plastic moment Mp is constant for all members. b
4m

Fig.3
fe—=F—sfe—=]

Question 1V
b

Construct the influence lines for Y, aﬁ A i . T
XaYt Feg and My for the “El=const 777 FKig.d d 207 ir-n
6m

continuous beam shown in Fig. 4.

El=const. ' 6m l 2m |
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Question V

Construct the influence lines for
Ys. Xa.My, Yi, X, N, Qs.s and
Mg_g for the frame shown in Fig.
5. El=const.

Question VI

Using the Moment Distribution
Method, draw the bending moment
for the frame of variable moment of
inertia shown in Fig. 6.

Question VII

10t d

Using the Moment Distribution e
Method, draw the bending moment for 21 I T
the frame of variable moment of inertia . 3m
shown in Fig, 7. ém | [@m 2 g
(413)1 3m
a Fig.7 5.}

6m

With best wishes

Prof. Dr. Mohamed Kassem
Dr. Sherief Shart Shukry




University of Tanta Einnl Exam
Faculty of Engineering Design of Irrigation Works

Civil Engintering Third Year May , 2007

Answer the following questions.. (Any missing data can be reasonably
assumed. Use neat proportional sketches in all your answers as much as you

Question No 1:

A. Discuss how, why and for what purpose (s) the following water structures
can be arranged in parallel or in series arrangements :
(a) weirs  (b) regulators (¢) dams and (d) navigation locks,

B. Demonstrate the role of the " water balance equation" for five different
practical cases,

C. Discuss very briefly Five different types of each of the following, showing the
main function (s) and design principles for each :

(a) piers (b) Escapes (¢) Culverts (d) weirs (e) regulators (f) gates and (g) dams

Question No 2:

A. Define the following, giving one practical example for each :
(a) springing point, (b) free board, (c) pennstock, (d) main forces acting upon a dam
(¢) submergency ratio (S.R.) and (f) free weir and submerged weir, ﬁ

(8) what does "S.R." =0.0 and "S.R" = 1.0 mean?

B. Compare between the following :

(a) Symmetrical and unsymmetrical navigation locks.

(b) A syphon and a siphon,

(¢) An equivalent irrigation water depth, and an equivalent precipitation depth.

(d) D.S. toe and U.S. toe of a water structure.

(e) The pulling force exerted by a lifting device of a regulator, and that upon a
bollard of a navigation lock, compared to the load per pile of a R.S_J. Bridge.

(f) The line of resistance and the N.T.L.

(g) The safe core and the clayey core,

(h) The heading-up of a regulator and ¥ losses of a syphon.

Question No 3:

A. Select the main dimensions of a screw pile to carryaload P =251, d =3
em , D= 1.0 m. If the safe stress at ground level - L0 Kg/em?, y, = 1.8 vm®,
and ¢ = 30°. Draw proportional sketch for the screw pile trestle and its
connection with the super structure of the R.S.J. bridge, along with any
selected details. List three reasons to decided constructing such a bridge.

B. Show the procedure for designing :

(i) a pier of a multi-vent regulator,
(ii) The thrust wall of an unsymmetrical navigation lock,

aeet L) @ s 3,




-4

R

For the shown Fayoum-type weir, it is required to do the following :
(i) Design the weir by determining all missing dimensions.
(ii) Calculate and draw the net-uplift diagram.
(iii) Show any necessary precautions to safe guard the structure against any
excessive uplift and scouring activities expected,
(iv) Suggested a time-sheet to construct such structure.

Given ;
(U.S.HWL./ D.S.HWL) = (12.00) / (8.50)
(US.LWL./D.S.LWL ) = (11.50) / (8.00)
Sill Level = (10.00)

Om

4

N 8 o
s 1)\ ¥ R L6,00)

(The soil is homogeneous and
the seepage is isotropic.)

(The soil is silty sand.)

¢ =30°

Exam. Committee
Prof. Dr. Talaat Owais & Exam. Committee.




Tanta University Foundation Engineering (1)
Faculty of Engineering Second Term Exam 2006-2007
Structural Eng. Department Third Year Civil

¢ Time allowed: 3 hours.
¢ Any missing data to be reasonably assumed.
e Tables are not allowed in the exam,

Question No. 1

a) Suggest a program of a subsurface exploration for a construction site and a technical
report for foundations,

b) What are the precautions to be considered in case of problematic soil sampling?

¢} What is meant by the "S.P.T."? How to perform it? Discuss the expected results for
both cohesive and cohesionless soil.

d) A sand cone test has been performed in a recently compacted fill. The test results were
as follows:
Initial weight of sand cone apparatus + sand = 6300.0 gm
Final weight of sand cone apparatus + sand = 3400.0 gm
Weight of sand used in sand cone = 1514.0 gm
Weight of soil removed from test hole = 1910.0 gm.
The unit weight of the standard sand is 1.5 gm / em’
If the water content of the removed soil was 13%, calculate the field dry density.

a) State three of the main conditions that must be satisfied by a foundation?

b) What are the main functions of semelles?

¢) Using clear sketches show the different types of shallow foundations and discuss the

conditions under which each type can be used.

Draw the different possible cases of the pressure distribution under an isolated footing

subjected to & concentric load in addition to 2 moment about one axis, Outline how to

calculate the intensity of soil pressure under the footing for each case,

¢} Design a square footing to support a column 4040 ¢m reinforced by 8&®16mm and
carries a load of 80 ton if the net allowable soil pressure is 1.5 kg/em?. Consider only
the effect of both the bending moment and the punching stress in your calculations,
Draw to scale 1:50 the details of reinforcements. The following data can be used:

f:=45 kg/em®, £=1400 kglem®, g, 8 kg/em?, ky= 0392, and k,= 1248.

d



——

) Design a raft foundation by the conventional method to support the columns shown
in Fig. (1). All columns are 4040 cm. the net allowable soil pressure is 0.50Kkg/em’.
Take £,=50 kg/cm?, £:=1400 kg/em’, qa=6 kg/em®, ¢,=8 ke/em’, k= 0.361, and k=
1237. Draw 10 an appropriate scale the details of reinforcements.

Question No. 3

a) Discuss when there will be a need to use piles as a foundation system of
construction.

b) Differentiate between bored and driven piles. Give one example of each type
showing the method of construction and then discuss the advantages and
disadvantages of using bored piles?

¢) Discuss, using clear sketches, what is meant by negative skin friction on piles?

d) What are the main conditions that must be satisfied in order to utilize the
circulage method for designing a pile cap?

) A square cap over a group of 9 piles, as shown in Fig. (2), has to support a
column carrying a load { P ) at the ground level. The piles are 0.35m in diameter
spaced at |,0m centre to centre. It is required 1o find
e The maximum safe column load ( P ).

o The settlement of the group. and compare it to the allowable settlement

f) Design a pile cap subjected to a normal force of 140 ton and a double moment of
20.0tm and 10.01.m. as shown in Fig. (3). The column is 50x100 ¢m reinforced
by 1222mm. The piles are 40 cm diameter and spaced at 1.20 m centre to
centre. Consider gu=6 kg/em’., g8 kg/em?, ge=10 kg/em®, k= 0361, and ko=
1237 Driw o an appropriate scale the details of reinforcements.

Best Wishes. .........

Examiners: A. / Professor Mofiamed A. Sakr oL Dr. Ahmed Farouk 1. K,

.
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Tanta University Foundation Engineering (1)
Faculty of Engineering Second Term Exam 2006-2007
Structural Eng. Department Third Year Civil

(External Students only)

+ Time allowed: 3 hours.
« Any missing data to be reasonably assumed.
o Tables are not allowed in the exam,

Question No. 1
a) Mention the advantage and disadvantage of:
1- Bored piles.
2- Driven piles
b} A R.C.square column, shown in Fig (1) supports a load of 300 ton at ground level
Using a deep foundation, it is required to:
1- Suggest the piles length.
2- Calculate the bearing capacity of single pile,
3- Calculate the numbers and arrangement of pile group.
4- Design the cap over piles.
S- Calculate the settlement,
6- Draw section elevation and plan showing concrete dimension, reinforcement and
arrangement of piles,
Consider ga-6 kg/em®, q;=8 ke/em’, =10 kg/em’, k= 0.361, and ko= 1237,

Question No. 2

a) State the different types of shallow foundations and show the conditions under which
they can be used.

b) What are the types of failure of footings?

¢) A strap foundation is suggested to support an exterior column of 70 ton with an
interior column of 120 ton at ground surface, as shown in Fig, (2). The footings rest at
a depth of 2.0 m below ground surface on a sand layer which has an allowable
bearing capacity of 12.5 vm?®. It is required to:
1. Design the strap beam and the footings.
2, Draw to an appropriate scale the details of reinforcements,
Take £,=50 kg/em’, £;=1400 kg/em’, qu=6 kg/em’, q,=8 ke/em’, ky= 0361, and k=

1237.

Question No. 3

a) Discuss when there will be @ need to use piles asa foundation system of a
construction

b) What is meant by a negative skin friction pile?

¢) Design a rectangular footing subjected to & vertical load of 60 ton as shown in Fig.(3)



Thc column dimensions are 60x40 ¢m and the allowable bearing capacity of soil is 10
tm*. Draw a section elevation and a plan showing the details of concrete dxmcnsnon.s
and the reinforcement arrangements. Consider q+=6 kg/em’, q,=8 kg/em®, g,=10

kg/em®, ky= 0,361, and ky=1237.

| P= 300 %on

150 m

TANAN

W

Fal

=
[
=

7S m

%= 0Tt/

c =50 t/n

92 n

¥ =18 t/md

c =32 A

10 n

¥ = 20 t/¢

c =25 tn

150 n

% el7 2
Dence Sarad

& =35

2
c = 00 t/m

Fig. 1

5.0m
7 e J
| "
30x60 em D 30x70cm
70 ton 120 ton
Fig.2
|
60 ton
GL.
v
12—
EL. o 20m
¥ L | v
Fig. 3
Best Wishes......... y

Examiners: A. / Professor Mokamed A. Saky <L Dr. Ahmed Farouk A. K,

[



Tanta University 3rd year, Structural Eng. Dept.
Faculty of Engineering 2* Term 2006 - 2007
Structural Engineering Department Time Allowed: 3 Hrs

Design of Reinforced Concrete Structures (11)

qQ

Kiracie l T L
ks § Pl S 08 Sy
PROBLEM # ONE: (42% of maximum credit)

I- Fig. I-a shows 2-hinged frame and Fig. I-b shows 2-fixed frame. It is required. for the given loads. to
carry out without calculations sketch the B.M.D and the corresponding main tension steel for the frames,
GlTAN'M e——

W2 EN'm \‘

Fig 1-a

II- Fig. 2 shows statically indeterminate frame ABCDEFGHI of a series of frames spaced Sm, The frame is
hinged at A and B. [t is required to make a complete ultimate design one of the intermediate frames having
breadth 500mm and the depth of the beam CD is 1300mm (tcp = 1300mm) and the parts EF and GH arc
800mm (7= o= 800mm) and the slab thickness 120mm, for the given factorized (ultimarte) loads
including own weights, Given the negative B.M at section S-S is 2029kN.m (Mg s= 2029kN.m) and the
normal force at section S-S is compression and equals 710.5625kN (Ns.<= 710.5625kN). Determining the
following:

a) B.M..S.F..and N.F. diagrams.

b) Design the critical sections and check shear stresses of the frame.

¢} Draw to a convenient scale the intermediate frame showing clearly all concrete dimensions and

I IIALALY wyarevares

f H
3m{ SOKN/m
A

Y im
-

4354= 16m

Statical system of the frame Fig. 2

z ml‘ Half brick walt
PROBLEM # TWO (28% of maximum credit) v

I- Fig.3 shows the layout of stair-case in
plan. The allowed supports of stair slabs RC wall See. 11 Semell
arc semell and RC wall as shown figure. 300mm wide 300mm wide  ~g) |

The landing carries half brick wall at its
end as shown in section [-1. It is required
10 carry out the following;

a) Draw to reasonable scale concrete
dimensions of stair slabs.

b) Complete design for stair slabs (design
the critical strips + drawing the
reinforcement details). Consider that
L.L= SkN/m’, bl

. ' |Ground keve
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IL. Fig, 4 shows a Vierendeel girder of span 30m. It is required to carry out the following:
Draw the B.M.D. S.F.D and N F.D diagrams of the Vierendee| girder under the given loads. Draw the
shape of reinforcement of part marked (A). What are the assumptions must be considered to solve the
Vierendeel by using the empirical method.

mNL l'.’OkNJL wktlL
A : Ji‘n
60N ' ! 60k
Fig. 4 L ‘
SRR [ i ' N
Py-120 60KN 60KN§ 120kNg
P 6x5m =30ms

PROBLEM # THREE (45% of maximum credit)

Fig.5 shows a general layout of an industrial area in plan and sectional clevation, The area consists of
two halls: hall A of arca (15x45m) and halls B of area (25x30m). The clear height of halls is 6m. A
north light roof system is required for hall B only, whereas, a bottom floor is required for hall A. The
columns arc allowed only on the outer perimeter for halls as shown in plan.

- When the main supporting elements become more efficiency? What are the advantages of a saw-tooth
roof structure and how ensure these advantages?

b- Suggest the more efficiency main supporting elements for halls. Draw to a convenient scale structural
plan and sectional elevation I-1, showing the concrete dimensions of all structural elements of the
suggested systems for each hall of the industrial area. Locate and name the needed joints on plan
Ilustrate the joint details in elevation.

¢- Using diagrammatic sketches show the load transfer from the roof to foundation for halls “without any
calculations™. What is the effect of post inclination on the analysis of load transfer to the foundation?

d- Complete design (design — drawing the reinforcement details) for the suggested main supporting
clements and its components for the halls. if the total ultimate dead and live loads (g and p) of the
roof are 10 and 6kN/m” . respectively, not included own weight of the main supporting element,
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Time allowed: 3 hr. Course: Design of steel structures (b) | Course code: C$3203
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Note:

- It is allowed to use any tables or Egyptian Code of Practice books.
- Any missing data may be reasonably assumed

- Attemnpt all questions. Max. Credit 100 % only.

- Number of examination pages: (3).

Question 01
i. Draw to sketch: Typical intermediate and end simple supports of crane track
girder (give assumptions for the beam and support dimensions)
i Discuss with net sketches different elements of composite structures siabs,
beams, and columns.
iii. Distinguish with net sketches the different between ngid non-ductile connector
and non-rigid ductile one.

The dimensions should be reasonably assumed and written Net drawing will be
appreciated. (15 %)
Question 02

Fig. (2) shows the statical system of a parnt of multi-pay building. According to the

Egyptian Code of Practice, compute the effective buckling lengths for columns 1.2,
2-3,4-5,6-7 and 7-8. (20 %)

e=226cm. ....-._m:. a=276 cm —.i:--ﬂl{:‘

Au=1932cm’ A =19.32cm?
Upper chord //—// Lower chord
3% 8

e ONANGAN = 1 18m
20m Om
0 5| 2 2.51
e ? = S ¥ 0p
31 31 3 21 4
6.0 : 21 21 21
E #7777 - il o
L g0 L 80 o L owew L
7 7 A 71 71
I=2895 cm*

Fig. (2)
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Question 03

Page (2/3)

a) Fig. (3-a) shows a staticl system of a steel frame and the given loads (dead load

(g). live load (p) and wind load (w, w')), with net sketches, draw the different

cases of loading.

- b)llf the design moment is (16 t.m), normal force is (4.0 t) and the shear is (20
t) in the upper left connection of Fig. (3-a), design the connection (shown in

Fig. 3-b) using the given data and design aids. dssume that the top flange
ot ists th L th b : ists the sk

ptm
—
eum
) =
-
pUm
L B |
( - w' t/m

Fig. 3-a
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Cover plate
v |
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‘>M= 160tm |

HEB 260 |

HEB 260

| Lo

T ©0=200t

Fig. 3-b

Design aids:

The straining actions

N =4 1t fcompressiony
Q=201

M-«1Il6tm

Design of fillet weids
berween end plate and
beam

Determune the number
nl) of 20 mm diamerer
fIS.B (10.9), friction
ype

Calculate the thickness of
cover plate.

Determine the number
2} of 20 mm diamerer
HSB (10.9) for weh
Sfriction type

(28 %)



Page (3/3)
Question 04

4a |t is required to design the fixed- free column shown in Fig. (4). which
represents a pan of an industrial building. The column carries an axial load
of 25 t, in addition to an eccentric load of 12 t. as shown For simplicity,
assume constant inertia for the design of the column.

| 251t
c
4 4 | 121
A0 em t_
Lo
X X -
[ ] fll m
- n
y \ il g /
see: N st @
Side view of wind bracing
Fig. (4)

4. b. Design also the required fixed base subjected to the given loads
(30 %)

Question 05
A composite beams cover an area of 12.0 x 30.0 m2 Each beam Is simply
supported with span of 12.0 m and the spacing between beams is 2.6 m. The live
load is assumed to be 5 kN/mZ The steel beam is chosen as IPE 500 and the
slab thickness is 14.0 cm with a haunch height of 10.0 cm The interface between
the concrete slab and the steel beam is assumed to be a full connection type
using stud connectors. The construction type is un - propped one.
(1  deflection using:  Std4 (f, = f,. = 16 kN/cm?) and
concrete grad C30 (Allowable compressive stress f. is 1.05 kN/cm?)
{20 %)

260m

[
14 cm) l
10 :
‘ Ilpesoo IPE500
7 1
|

With hest wishes

Prof Dr. Mohamed A, Dabaon






