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Third Year Students of Civil Engineering I Course title: Design of Steel structures | Course Code : CES3016
Date : 27-5-20}5_ l Term : Second ] Total Asscssment Marks : 75 I Time Allowed : 4 hours
Steel used is steel 44 (F,= 4.4 vem® Any missing data may be reasonably assumed. The exam consists of 3

F 3 caisd L
and Fy=2.§ t'em Answer as many questions as you can,

questions in four pages

e

ILOS: A4, A.12, A.13,A.14, B.3, B.5, B.15,B.17 C.1,C.9, D.3 and D.9

Question (1): (27 marks)

A- Figure (1) illustrates a structural plan for area of 6x12  F T
m". The roof system is reinforced concrete roof of 10cm
thickness. If weight of steel structures is 25 kg/m”and live
load is 120 kg/m®. It is required to carry out the following: 0
1- Calculate loads acting on beam B
and Draw straining actions on beam B.
2- Design the beam B using HEA sections. T
6 6
Figure (1)
B- If the designed beam B that shown in figure (1) considered as a composite steel beam under the same
loads, calculate the ratio of increase of the beam span. Also calculate number of stud shear connectors of
18mm. The construction method is occurred with shoring, _
C- design a crane track girder with 8 m span using HEA sections to carry two reactions of crane bridge
spaced 1.5 m. The total capacity of the crane trolley is 14 ton including its own weight. The trolley was
moved in 90% of crane bridge span. The crane bridge span is 19m. Consider the dynamic effect I) =25 %
and lateral shock = 10%, neglect weight of crane bridge.

Question (2): (30 marks)

Figlire (2) shows the main structural system covering an industrial area (2I4.8x30.m). The spacing of the steel

frames is 6m. The steel frame is roller at A and the frame is hinge at B. It is required to: '

A- Draw with a suitable scale clevation, two side views, end gable and plan showing the different
: nt of bracing system.

aBr-laéz%leclE{cate load dist%ib}:xtion of the steel frame due to dead load, live load and left wind lf)%ld. Drav\f the

BMD and NFD for all load distributions. Determine in table the design.values for 2the cntlc_:al sections.

Consider the given data: live load 120 kg/m", Weight of covering material 40 kg/m®,  weight of steel

structures 35 kg/m? and wind load intensity 90 kg/m? ) |

C- Calculate the buckling length of column BF in the plane of the steel frame and out of plane. Consider the
i ou choice in required A.

%lft ]S;)g;?;: the rigid conn;lction between the rafter and 'the column at D using high strength bolt M24, grade

8.8 (design= weld + bolts). Also explain with calculations how to check the safety of the column web and

flanges at the joint. Consider the straining actions are: M=22 m.t, Q=6 ton and N=. -2 ton. for M?4 (8.8),

A=3.53cm’, £,=6.4 t/lem®, f,=8 t/em?, case of loading 11, st.44, class B surfaccs, ordinary steel work,.
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Question (3): (27 marks)

Figure (3) shows an intermediate cantilever frame supported on reinforced concrete footing. The total
uniform load acting on the roof is 200 kg/m?. It is required to:

A- Design the column AB using steel section HEA.
B- Design the fixed base at A and draw to scale the details of the base in elevation and plan. Assume that the

cross section of the column is HEA 450. Let concrete C350.

Figure (3)

Best wishes
Examiners: Dr/Ali Basha & Dr/Sabry El-Morsy

Elevation

Side view
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