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Question#1 (20 MARKS)

a) Which of the flowing statements is True and which is False, correct the False if any.

I- The flat slabs is not recommended for the case of probability of changing the floor usage. (2 Mark)
2- The total cost of solid slab floors is higher than that of flat slabs. (2 Mark)
3- The minimum spacing between the main steel bars in reinforced concrete slabs is 200 mm. (2 Mark)

4~ Steel structures have a higher resistance to fire in comparison with concrete structures, (2 Mark)
5- The maximum spacing between longitudinal bars in reinforced concrete columns is 300 mm. (2 Mark)

b) Answer the followiﬂé questions.

- What are the different grades of steel reinforcement used in reinforced concrete structures? Draw
stress-strain relationship for each type.

(2 Marks)
2- State what is meant by characteristic strength of concrete? (2 Marks)
3- What are the factors affecting the characteristic strength of concrete? (3 Marks)

4- What are the advantages and disadvantages of steel?

Question#2 (20 MARKS)

Fig. 1 shows the structural plan of a building, it is required to carry out the following:
a) For the beam (B1) on axis (A-A), it is required to carry out the following;
- Calculate the design loads of the beam. '

(3 Marks)

(4 Marks)
- Design the beam for flexure only. (4 Marks)
- Using neat sketch draw the reinforcement details of the beam. (4 Marks)

- Design the critical of the slabs strip (I-), then draw reinforcement details on plan. (4 Marks)
b) Design a Square Column, the ultimate load=1830 kN, draw the RFT details of the column. (4 Marks)
Consider: the building consists of 10 typical floors, Live load = 2 kKN/m?, floor covering = 1.5 kN/m?,

brick wall intensity = 18§ kN/m?, beams dimensions = 250 x 700fnm, floor height = 3.0 m, all slabs are 150
mm thickness, fy= 400 N/mm?, fo= 25N/mm?2. '

4.00 m

Page 1/2



Question#3 ({4 MARKS)

Figure (2) shows the main system used to
construct an industrial building covering an area
of 22mx42m. The main systems are spaced at
6.0ms center-to-center. The roof will be covered
using corrugated steel sheets having the weight of
10 kg/m’. The total weight of the steel structure

2.0m

o

60m

may be estimated as 25 kg/m? of the covered area.

The live load expected to act on the roof is 60 3

kg/m? of the covered area. Fig. (2)

I- To a suitable scale, Draw the different views . M o A
& 10x2.2:22m :

(Elevation, Plan, Side views and any
additional sections) showing the arrangements of bracing system. (8 Marks)
2- Calculate the external forces acting on the main truss due to Dead and Live loads only and draw the force
distribution on the truss. {6 Marks)
Question#4 (12 MARKS)
The given Table shows data given for truss members. Using St. 37 (Fy = 2.4 t/cm? and F, = 3.7 t/cm?);
Itis required to design these separate members as double angles back-to-back (note that all members are welded to
a 10mm gusset plate). (12 Marks)

Member Pu (ton) L (m) Ln (m) Lix (m) Ly (m) Location
1 +20 4 4 - - Lower chord
2 -15 4 - 4 4 Upper chord
; 3 +12 3.5 - - = | Vertical member |

Question#5 (14 MARKS) g
Figure (3) shows a welded connection between truss B
members 1-4 and 8mm gusset plate. Using St. 37 =
(Fy=24tcm?and F, = 3.7 t/em?), it is required to:
1- Design the welds for cach member. (10 Marks)
2- Draw the connection to scale 1:10. (4 Marks)

9 ton

12 ton

15 ton

2L 70*7

25 ton
2L 80*8

n

Notes:
Tension member:

Fig. (3)
For yielding in the gross section: pP = 085* E*A, :
¢P, =0.7*0.85*F, * A

For fracture in the net section:
Compression member:

N S : F , )
b= K= P¥F =0.8%4,*F,
F = 0.648 _5_'. for /1(, >1.1

or /1‘2
F,=F,(1-0384%4%) for 4 <l

Fillet welds:

PR, =0.7%(0.4% F )
L = Ly £28

T0.7%(0.4% E)*S, *
Thank you, questions finished

Examiner's committee
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