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Question ONE {COMPULSORY?} (30 marks)
a) Elaborate and differentiate between simple design and continuous design (6mk)
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Fig.Q1

b) Consider the truss structure (Fig Q1) with two external loads at joint C (2kN) and D (3kN) and
supports at A and H.

i) determine the reactions at the supports A and H (4mks)
i) determine the forces in members AC and AB and indicate if compressive or tensile  (7mks)
i) Check the adequacy of member AC if a member CHS 75x3mm is used (8mk)
iv) Check the adequacy of member AB if a member RHS 75x50x3mm is used (5mk)
Question TWO (20 marks)

Consider a simply supported 8m long steel floor beam supporting a dead load of 20 kN/m and a
live load of 14kN/m. If a universal beam UB 533 x 210 x 82 in grade S355 structural steel is used
Determine the following.

(a) Calculate and draw the shear force diagram and bending moment diagram (2 mks)
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(b) Classify the section accordingly (3 mks)

(c) Check the adequacy of Moment capacity of the section (5 mks)

(d) Check the adequacy of shear capacity of the section (5 mks)

(e) Check the shear buckling of the section (2 mks)

(f) Check the deflection of the member (3 marks)
Question Three (20 marks)

Consider a 3.5m long column experiencing an axial load of Ny; = 12kN at an eccentricity of 20cm
(thus experiences a moment of My; = N X e = 2.4 kNm)

A) Determine the adequacy of the column if a SHS 150 x 150 x 5 mm section is used. Take the
effective length of the column as Ly = 0.7L, (14 mks)

B) Explain the failure mechanisms of steel columns (6mks)
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Question Four (20 marks)

Consider a base for a CHS column 150 x 6 mm welded onto a 600 x 600 x 10mm base plate and
experiences a vertical load of Nz, = 800kN and a horizontal force Vg; = 200kN. Assume all steel
is of grade S275, Take the fillet welds as 6mm thick.

Determine/check for the following:

a) the required area for the baseplate (2 mks)
b) the effective area of the base plate (3 mks)
c) The minimum plate thickness (2 mks)
d) The minimum weld length around the base to resist the horizontal load (4 mks)
e) sketch the column base, labeling the key elements (2 mks)
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Consider the connection splice in Fig Q4

Determine the capacity of the connection considering.

(a) Tension capacity of the steel plate (3mks)
(b)  The shear capacity of the bolts, if 5SNo. M20 ordinary bolts are used (2mks)
(c)  Bearing capacity of the bolts (2mks)
Question Five (20 marks)

A) What do you understand by the term alloy, with regards to structural steel  (2mk)
b) outline five major classes of alloys and their properties used for structural steel. (10mks)
¢) outline and explain four major methods used to protect structural steel sections (8 mks)

---end—
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MEMORY AIDE/ REFERENCE
i) Calculation of deflections for simple supported beams
Deflection due to point load (P kN) at midspan of beam L m long _re
48E!
Deflection due to a uniformly distributed load (w kN/m) of a simply supported beam L meters long - Swt
384E1
ii) Bolt Areas
Diameter of bolt=d (mm) | 12 16 | 20 | 24 | 30
Area=A; (mm?) 84.3 | 157 | 245 | 353 | 561
iii) Loading
BS EN 1990-A1.3.2(4) UDLyitimate = 1.35 X Gy + 1.5 X Qy,
iv) Steel column baseplates
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circular plate PRET. t=wall thickness t, = flange thickness
tw=web thickness
For CHS column: Effective area Fé)f; S?S' RHS Goluma: For UB, UC column:
Agpr = (d — £)(t + 2¢) I Agrr =42+ Py c+ A
eff Aepr = Peoi(t+ 2¢) eff = col col
Overlap ¢ = —d—zi Overlap ¢ = h—:tf: Overlap ¢ = %2
v) Angle connected with one leg
With 2 bolts Ny, gq = ’]2’;—"' Pitch p; | £25d, | =5.0d,
EC3-1-8 Mz bt
2 0.4 0.7
3.10.3 With 3 or more bolts Ny, gq = Ba Anet fu ot Bz
Yoz 3 bolts or more 3, 0.5 0.7
vi) Concrete compressive strength
Concrete class C25/30 | C30/37 | C35/40 | C40/50
fe (N/mm?®) 30 37 40 50
fea (N/mmz) Design compressive strength 14.2 16.8 17 22.7
vii) Parameters
Ngq ] =9
a= [C + tw X f;-v/ l/) g,
- 2c
viii) Deflection limits
Design situation Deflect
ion limit
i Length
1 | Cantilever /18 0
2 | Beams carrying plaster or other brittle finish Span/360
Other beams (except purlins and sheeting rails) Span /200




