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Systematic arrangement of calculations and clear neat drawings are essential. Any missing data can be reasonably

assumed. The exam consists of Five problems in two pages.
Problem # One (37marks) TRY ALL PROBLEMS l

a. Fig. | shows structural plan and sectional elevation I-I of a slab. The slab consists of two panels S1 and S2 and two
cantilevers S3 and S4. The supporting beams AB, CD and EF are resting on the columns A, B, C, D, E and F. The slab
S2 is pre-cast as shown in details A and B, whereas the other slabs are cast in place. The ribbed slab system is required
for the slabs S1 and S2, whereas the solid siab system is required for the cantilever slabs S3 and S4. The s!abs is
subjected to live load= 6kN/m’ and flooring cover= 2kN/m?*. Materials: feu= 35MPa, fy= 400MPa. It is required to
carry out the following:
i. Determine the loads applied on all slabs, S1, 82, S3 and S4. (Smarks)
ii. Draw the B.M.D and S.F.D for critical strips. (4marks)
iii. Design all slabs (S1, 82, S3 and S4) for flexure and determine the solid parts for shear and/or moment. (6marks)
iv. Draw the reinforcement details for all slabs using reasonable scale. (3marks)
v. For the beams CD and EF, state the torsion types and draw the B.M.D, S.F.D and T.M.D (if exist). (Smarks)
vi. If a beam cross-section (400x800mm) is subjected to combined shear and torsion as follows:
Qu= 480kN, Mtu= 130kN.m. It is required to make complete design (design + reinforcement details) of the beam
section under the given Qu and Mtu. (Smarks)

L

T

eaction of pre-cast slab Reaction of pre-cast sla

;——————Axis of beam CD Axis of beam EF
Detail A . Detail B
o A
Solid slab. S3i Ribbed slab, S1 i
e v :

!
l_;_L_o_axo.sm

1

J1.50m ! 7.0m )
A', Sectional Elevation I-1 ﬁ
I kB
i I
‘ v
s3 | S1
t .
1
— |
6.0}1- i
!
1
!
!
!
| Lok
. '. ,
Fig.1 L50m 7.0m | i >

> % »> < >

b. What are the main conditions to generate and transfer torsion to beams? (3marks) X
¢. Why a combined shear and torsion is more dangerous than a single shear or torsion in RC beams? (2marks)
d.Compare between waffle and two-way ribbed slabs. (2marks)

e. Explain the reasons of choosing to 2 solid slab system for the slabs subjected to negative moment in ribbed slab

systems. (2marks)
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| Problem # Two | (8marks)

Fig. 2 shows a structural plan and sectional elevation of a
stair case. The stairs elements are strip footing, RC wall and
beam B that supported on columns C1 and C2. The slab
thickness is 220mm and the step dimensions are 300mm
going and 150mm rise. Consider the live load is 6kN/m” and
the flooring cover is 2kN/m” feu= 35MPa, fy=400MPa. It is
required to carry out the following:
a. Draw the B.M.D for critical strips of the stair. (3marks)
b. Design the strips at critical section and draw the
reinforcement details. (3marks)
¢ Calculate the design loads of the RC wall. (2marks)

Problem # Three

(Smarks)

Fig. 3 shows the layout of the first floor resting on eight
columns with area 12x14.4m. The panelled beams system is
required to cover the floor using the beam modules shown in
the figure. The slab is subjected to L.L= 5kN/m® and cover=
1.5kN/m?, The slab thickness is 100mm. It is required to
make a complete design (design + drawing details) of the
panelled beam Bx1 only.

Given Data; f.,=35MPa, f,= 400MFa

Problem # Four

(22marks)

Fig. 4 shows plan of a typical floor of RC flat slab with panel
6.4x7.6m and slab thickness 0.25m without drop panel and
without column head. The flat slab is resting on square
columns 0.9mx0.9m. The marginal beams 0.3x0.9m are used
at the outer edges of flat slab AC, BC and CD. The edge AB

is free without mar%inal beam. The flat slab is subjected to a uniformly ultimate
20kN/m". Materials: f.,= 35MPa, fy= 400MPa. Using the empirical
method of the Egyptian code of practice ECP203-2007 for design of flat slab, it is

load, Wu=

required to carry out the following:

i- Determine the critical bending moment in column and field strips in long

direction, X only. (6marks)

ii- Design five critical sections only due to bending moment in column and

field strips in long direction.(5marks)

iii- Check one-way and two-way shear stresses for the interior column Cl

considering the case of the total load. {6marks)

iv- Draw on plan the reinforcement details of column and field strips in long

direction X only. (Smarks)

| Problem # Five | (11marks)

i. Explain the acting loads effect on the corbels to create
cracking. How calculate the reinforcement resisting these
cracks according to the Egyptian Codes? Why the
horizontal load in corbels is necessary in the design.

(Smarks)

ii. Define the transition zone between shallow to deep beam.

(2marks)

iii. Explain the common modes of failure in deep beams and

corbels. (4marks)

All the best
Prof. Dr Mohamed Kasem  Prof. Dr Tarek Elshafiey
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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.

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

Q1) The steel skeleton of a small aircraft hangar is built up of simple Trusses type
shown in Fig. (1). The main system is supported on rigid retaining walls. The
earth pressure is carried out by the retaining walls. The vertical loads are:

(1) Own weight of the cover and main system, (2) backfill of maximum height 1.5
m, and (3) live loads.

As shown in Fig. (1), the hangar is constructed under ground level.
Given the following data, answer the required questions:

Data:

- Spacing between main trusses = 02.00 m
- The span of the main truss = 30.00 m
- Total length of the hanger = 50.00 m
- Specific weight of backfill ys =1.85 t/ m3
- Maximum height of backfill =1.50 m
- Own weight of steel structure = 50 kg/m2 (of covered area)
-Live load = 1000 kg/m?2
- Cover is a reinforced concrete slab of 16 cm thickness
- Specific weight of reinforced concrete y. = 2.5 t/m>.
- Use steel grade St52 .

Requires:

1) Draw to suitable scale different views showing the arrangements of bracing
system. The length of the covered area is 50.0 m.

2) Calculate the applied dead (Pp.) and live (P.) loads on the truss joints (neglect
any other loads.

3) Design an intermediate purlin as rolled steel section HEB (Broad flange I-

Beam). (30 %)

Reinforced concrete slab of thickness = 16 cm
Ye = 2.50 tfm®

Maximum height of backfill = 1.50 m

4
Fig. (1) v 25x12=300m .. . . ... . \

Reinforced:concrete retaining wall







