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(N.B.: Any missing data can be reasonably assumed.)

Question No 1: (30 Points)

A _ Answer the following: (10 Points)
L. Classify the types of dams according to height - material of construction - stahility —
shape. -
What are the main functions of dams ?
Discuss the main forces acting on Dams ?
Discuss the seepage through and under dams body ?
How the different types of dams are constructed ?
Name the main reasons of dams failure ?
Define the following terms :
Flooding — storage - overtopping — Breaching - spillway — tunnel — turbines — pipping
heaving.

B _ Design the plain concrete dam shown in figure (20 Points)

pia

b
N

® The soil is pervious
e The basin is full

Question No 2: (20 Points)

A _ Mention the shapes of breaching of the earth dam failure,

B_ Prove that the earth dam failure mechanism can be expressed with the following
equations:

h=H-Z=(A4-1(Z-2Z)+(H -Z)




Tanta £ Department: Structural Engineering < i Faculty of
University @ Total Marks: 75 Marks Sl ' Engineering

Course Title: Design of Steel Bridges (b) Course Code:CSF4238 Year: 4"
Date: Jun 2010 (Second term) Allowed time: 4 hrs No. of Pages: (2)

Remarks: (answer the following questions... assume any missing data... answers should be supported by
sketches...etc)

The main girders of a welded truss through roadway bridge are warren trusses having a span of 36 ms and a
depth of 8 ms. The bridge is provided with upper bracing, light lower bracing as well as end portal frames.
An elevation of the main truss girder and plan of the upper bracing are given in the attached sheet together
with a cross section of the bridge.

DATA:

—  Thickness of floor slab equals 20 cms besides haunches of average 5 cms,

_ Weight of floor covering material = 150 kgs / m”.

—  The stress range for the longitudinal floor beams as well as for tension truss members f, = 1.26
tlem?,

— Al bolts used are M24 High Strength pretensioned Bolts of the friction grip type of grade 10.9
for which P, per one friction surface = 5.55 tons.

—  Material of construction is st. 44.

REQUIRED:

I. Using the influence lines, calculate the max. and min, forces in upper chord member LI, and
vertical member V; due to D.L., L.L. and impact. (Assume D.1.. per main girder = 8.5 t/m}.
(15%)

2. Using a simple way calculate the force in member L, . (5%)

3. Design a welded I-section for vertical member V, (which is also a member in the end portal
frame) if the B.M. acting on it from wind pressure = 16 m.t. (you have to calculate the N. F.
from the other forces given). (15%)

4. Design a welded I-section for diagonal member D, and find the number of High Strength friction
grip bolts required for its connection to the gusset plates. (Represent that diagrammatically).
(15%)

5, Design a welded box-section for diagonal member [); and show how the required number of
High Strength bolts coniect the box section to the gusset plates. (13%)

6. Calculate the forces in the first pair of upper wind bracing diagonals for the case of unoccupied
bridge and design them v the conditions of stiffness. (10%)

7. Design a roller bearing for the bridge if the eccentricity of half the end vertical member on the
sole plate e = 7.5 ems. Consider the sole plate dimensions to be 30 x 50 ¢cms. Use 2 forged steel
rollers and plates. (R per roller = 117 dl and 1= 2000 kg.cm units).

Draw the bearing in elc. .ition and side view with a suitable scale. (15%)

8. Describe with neat skelclies the different modes of failure of stud shear connectors in composite
girders. (5%)

9. Write a brief essay about new construction methods of bridges from your own search and
reading. (5%)

P.T.O. Page: | /2
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University =% N Total Marks: 85 Marks "i‘_*:"f[if;--" Engineering
Course Title: Reinforced Concrete Design (3)-b Course Code: CSE 4237 Year: 4°

Date: June 5™ 2010 (second term) Allowed time: 4 hrs No. of Pages: (2)

Remarks: Systematic arrangement of calculations and neat drawings are essential, any missing data
should be reasonably assumed , concrete characteristic strength fo, = 25 MPa, and grade of reinforcing
steel is 36/52

Problem # (1) (16 Marks)

|- [Indicate the causes for the cracking patterns of the given plan,
shown in Fig. 1, of a cylindrical shell roof structure. Sketch in
plan and cross section the required reinforcement for each
crack pattern. (6 Marks)

2- "Beam-column joints' ductility can be improved using stirrups”
Explain.
Draw net sketches for ductile and non-ductile frame's joints.
(4 Marks)

3- For the multi-story frame shown in Fig. 2, it is required to
draw net sketches for details of reinforcement for column AB
and joints 1&2 showing the additional requirements proposed
by the Egyptian Code of Practice for earthquake resisting
frames.

(6 Marks)

Problem # (2) (20 Marks)

Figure 3 shows a sectional elevation of a circular
water tank and pump room constructed at two
levels. The tank is 6.0 m diameter and 3.0m
high, for each level it is required to:

i. Draw, without calculations, the concrete
dimensions of all RC elements. (8 Marks) 10.0 m

1. Sketch the load diagram for the water tank and
the pump room indicating the critical sections
for both structures. (6 Marks)

iii. Sketch, without calculations, details of
reinforcement for the tank and the pump room.

(6 Marks)

P.T.O. Page: 1 /2




Problem # (3)

(20 Marks) 4x4 meter

For the elevated water tank supported on four
columns as shown in  Fig, 4, it is required to:

i. Carry out a complete design of the tank
elements(walls and floor) (10 Marks)
ii. Give full reinforcement details for the tank in
plan and cross sections. (10 Marks)

12.0

Problem # (4) (14 Marks)

Shown in Fig. 5 is sectional elevation of RC
cylindrical shell covering an exhibition hall has
dimensions of 40x15m, The hall has a clear
height of 6.0 m and columns are allowed only on
the outer perimeter of the hall.

It is required to carry out the followings:
i. Calculate the internal forces and design the
critical sections of the cylindrical shell (8 Marks)
iil. Draw to a convenient scale sectional elevation
and plan showing the details of reinforcement of Fig. 5
the cylindrical shell
(B = 0.56, &= 0.66)

3.0 m

8.0x5=40.0 m

&
v

(10Marks)

Problem # (5) (15 Marks)

For a 10-story administrative building, shown in Fig.
6, located at earthquake zone 2, the ground floor is
4.0 m height and the typical floor is 3.0 m height B
where the columns are arranged at 5.0m spacing, NN N NN ’
The foundation level is (-2.50 m) with 0.4 m plain
concrete mat and 1.20 m reinforced concrete raft. Tt

&
L

——fi

is required to Give complete design and details of S S S =]
reinforcement of the core. Assume 035 m CM&CR—¥y =
thickness 5.5 x 3.5 m core system under the effect § -
of vertical gravitational load and critical lateral S B

load effect in the specified direction shown in Fig.

6. The service axial dead and live loads are 5000

kN and 2000 kN, respectively. The working dead § S E S §“
load is 3000 kN/floor (Note that: B.M due to lateral .

loads may be calculated using approximate Eip.6

method, Z=0.2, 1=1.0, k=133, S=1.15, T=0.6 and

C=0.084).

With best wishes

Course Examination Committee:
Prof. Tarek Mohamed Fawzy Prol. Abdel Hakeem Abdel Khalik Khalil

Dr. Mohamed Hussein
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Department: Structural Engineering Faculiy nf
Total Marks: 85 Marks ' Engineering
th
Course Title: Special Topics in RC design Course Code: CSE 4247 Year: 4
Date: June 14™ 2010 (second term) Allowed time: 3 hrs No. of Pages: (3) |

| Remarks: Systematic arrangement of calculations and neat drawings are essential, any misr?ing d:_lta
should be reasonably assumed , concrete characteristic strength _ fo, = 25 MPa, and grade of reinforcing
steel is 360/520

Problem # (1) (8 Marks)
1- Explain using clear sketches different methods used for bridge construction. (4 Marks)
2- Draw a net sketch for RC abutment with conventional spread footing and transition slab.

(2 Marks)

3-Discuss the effect of centrifugal and breaking forces on the analysis and design of RC
bridges. (2 Marks)

Problem # 2 {37 Marks)

A simply supported reinforced concrete roadway girder bridge with span 20.00 ms of the shown
cross-section is subjected to the wheel loads according to Egyptian code of practice. It is
required to:

. Draw the influence line of the reactions for main
girders Gl and G2 (5 Marks)

. Draw the max bending moment diagram of the
main girder G2 (15 Marks) 1.5m
Make a complete design of the main girder G2.

Draw to scale 1:25 the details of reinforcement Gl
of the designed girder (10 Marks)

. Without any calculations but based on reasonable
estimation, draw the cross section of the bndge
showing the estimated reinforcement of the slab
and cross girders. (7 Marks)

Problem # 3 (20 Marks)

1. Define with neat sketches the different modes of failure for beam-column joints.
(5 Marks)
2. For the Type I beam column joint shown in Fig. 2, it is required to check the joint
capacity to resist the forces shown in the figure in both directions. (15 Marks)

Problem # 4 (20 Marks)

1- For buildings shown in Fig. 3, it is required to choose the suitable method for seismic
analysis for each building. (5 Marks)
2- For the plan shown in Fig. 4, is the wind effect more critical compared with the seismic effect
for a 11 story residential building located in Tanta, the ground floor is 4.0 m height and the
typical floor is 3.0 height. The floor system is flat slab with live load intensity 3kN/m* and
total dead of 8kN/m’. The soil stratum is continuous stiff clay and foundation level is (-2.5m)
with 0.4 m plain concrete raft and 1.20 m reinforced concrete raft. Without any calculations,
draw details of reinforcement for the RC core shown in Fig 4. (15 Marks)

P.T.O. Page: 1 /3
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Kﬂﬁ best wishes
Course Examination Committee:

Prof. Tarek Mohamed Fawzy Prof. Abdel-Hakim Abdel-Khalik Khalil
Dr. Mohamed Hussein
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Fourth Year 2009-20910 June 2019 (Second Term)

Allowed time: 3 hrs Total Marks: 60 Marks No. of Pages: (3)

Question 1 (9 Marks)

a. Using the simple theory of elasticity (direct AN

method), derive the stiffness matrix of 4 typical
plane frame element in the local system.

and the force in each member of the plane truss Figure 1
shown in Figure 1 due g the given loads, EA/L = 4t
200 t'em for all members, 4m :

Question IT (15 Marks)

Fig. 2 shows two frames are subjected 1o concentrated > [0 y“ J,ﬁr:—r

loads (EI = 3000 Lm® and EA = 8000 t {pr all members), e E ' Al

It is required to: . = R

1. Use sym metry and anti-symmetry o simplify the Figure 2.a am

shown frames iy figures 2.a and 2 .

2

2. Using the stiffness matrix method determine the i \ 3 =

i ol o L K L 111 i 3m I KTt
I%Ld——ﬂ

displacements of Joint 3 and draw the bending

moment diagram of the frame shown in Figure 7 J{ﬁt B
2l 2 1 LY
NANNN __ﬂ it
3. Using the stiffhess m atf1x method, determipe only  Figure 2.b 6m
the displacements of joint 3 of the frame shown in
Figure 2.

i

Question 117 (9 Marks)
The truss element shown in Fj gure 3 1s prismatic and has W0 nodes 1 and 2, The assumed axial
displacement funetion is u = €1 +e3 X It 1s required to-
* Find the constants ¢y and ¢z in terms of y 1 and ug, 1 & - 7
* Draw clear sketches for the shape functions,
* Determine the strain-displacement matrix [B].
* Determineg the element stiffness matrix [K] in terms ofE, A, and L. Figure 3
What is the main source of error in this ¢lement? 1]
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Question [V (9 Marks)

A linear quadrilateral element used for plain stress formulation is shown in Fig. 4, The nodal
displacements at the four nodes of the element are known and are given below. It is required to:

(a) Write the displacement function of this element.

(b) Find the displacements (1 and v) at the center of the element,
(c) Calculate the strajn components at center of the element.

(d) Calculate the stress components at center of the clement,

; B
. Given:
Flisr 4 —_—
pp RS E=2100 t/em?
v=0.30

4 f - ‘T—‘ t=1¢m
6 mm Nodal Displacemens
ur=0.0x 107 mm vi=0.0x 107 mm
1 LE . i wx=20x 103 mm  v;=-20x |07 mm
f"”] mm—  xu 3 =1.0x 10" mm vi = 0.0 x 10” mm
ty=0.0 % 107 mm Ve=-1.0x% 107 mm J

Euesﬁun V(9 Marks)

¢. Ifthe 2D-wall shown in Fig, 5 js modeled three times using the same number of
CST elements but with variable element dimensions L*o]1., 3L*3L, and 21.%4 51
What is the most accurate case? Why?

d. For the structure shown in Fig. 5, suggest a number of finite elements that are
required to model the structure showing the type of each element. Explain briefly
(without calculation) the steps of the solution that are required to get the
deformations and slresses,

W t/m E’rwt."m_l b
e LT T IR
[ i

Figure 5
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Question VI (12 Marks)

Consider the two-dimensional 3-clement system shown in
Fig. 6. Element 1 s 3 constant-strain triangle while
elements 2 and 3 are truss elements., The structure js
completely supported at nodes A and C. The stiffness
matrix of Elements | is given below,

1. Assemble the global system stiffness matrix, K
considering al] possible degrees of freedom.

2. Solve to get the displacements.

3. Find the stress at the center and at the middje point
of side AC of the element 1, Are they equal or not?
Why?,

4. Find the normal force of Element 2.

5. Without calculations, find (he normal force in
Element 2 ang 3 if the thickness of the CST
approaches zero,

Ir 75 0 0 -75 _95 95
0 200 -s50 50 ~200
P _| 0 —-50 200 0 -200 350 Y
TS0 0 75 g5 g
-75 50 —200 75 275 —125
||_ 75 =200 30 75 _ 125 275

-

cm
10

For Truss Element
EA=1000{

For CST

E =250 t/cm?
t=15¢cm
v=10.25
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Tanta University Faculty of Engineering Structural Eng. Department
Final Term Exam Fourth Year ' Planning and Control
Date: 12/06/2010 : Time allowed: 3.0 hours
Answer all questions. Use sketches whenever possible. Any missing data may be
reasonably assumed. Total Marks: 70

Question #1: (10 Marks)
a. Compare briefly between: (7.5 Marks)
1- LOB and Summary diagram.,
2- Resource Leveling and Resource Scheduling
3- Total Float and Free Float
4- CPM and LOB
5- Overlap and Lag
b. Choose only the most correct answer; (2.5 Marks)
1. Total float equals:

a. Late Finish (LF) - Early Finish (EF) C. Late Start (LS) - Early Start (ES)

b, LF - (ES + duration) d. All of the above
2. Which is NOT 3 scheduling resource:
a. Labour c. Money
b. Equipment d. Time
3. Project duration is equal to the sum of:
a. durations of a|l activities b. durations of activities on a critical path
¢. durations of critical activities d. Other (specify)

4. Budget Cost of Work Scheduled (BCWS) measures:
a. What is paid in terms of the actual cost of work that has actually accomplished
b. What is planned in terms of budget cost of the work that should to done
. What is done in terms of the budget cost of work that has actually accomplished
5. Project controlling can be done for:
a. schedule b. cost, c. Bothaand b d. Neither a nor b

Question #2: (15 Marks)

The construction plan for a single house is as given in the following table, |t is required to
construct 21 repetitive houses in 123 days. Assume 6 8-hour days per week and a
minimum buffer time of one day, it is required to-

a. Draw LOB diagram for this project. (11 Marks)
b. Show graphically effect of increasing number of crews for activity B ONLY, 2 Marks)
c. Given a desired rate of output of four units per week, what is the number of crews to be

used for activity E. (2 Marks)
Ectiw’ty | Predecessors | Unit Duration (days)
A | 4
B | A | 6
C B 2
O B 4
E 6.6 | 6

Page 1/2



Question #3: (15 Marks)

The program for a small project is given in the table below Each activity requires the
continuous usage of a single resource throughout its duration. What will be the minimum
contract duration if no more than two resources ares available for the work?

Activity | Predecessors | Duration
A | | 1
B | A | 2
C ' A 2
D A 3 ]
E E 4
F C 5
G D | 4 |
H C. E ' 1
| | G 3 ]
J | F,H, I 1

Question #4: (15 Marks):

The activities involved in the Construction of a project are given in the table below, as well

as budget of work contained in each activity. It is required to:

1. Draw BCWS curve for the contract. (11 Marks)

2. At the end of week 12, the following performance measures are recorded:
BCWP=110,000, and ACWP= 116,000. Comment on the project progress. (4 Marks)

Activity | Predecessors | Duration (weeks) | Budget (LE)
iy ' -—- 3 24 000
B | A 5 35,000
|5 | B 8 ‘ 24 000
D _ pa 3 ‘ 12,000
E | D 4 12,000
F A 2 | 5,000
G | F 3 | 6,000
EESEREY -WLLI I e
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