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Question One (20 marks)

FIG. Q1

Given the single angle 60 X 60 X 6mm steel grade 5275 with a two M16 bolts in Fig.Q1 where
p, = 45mm, e; = 50 mm, €; = 30 mm , d = 16 mm, Applied force Ngq = 75 kN. Check for the

adequacy for the following
(@) The bolt spacing requirements (minimum, max, spacings, edge, end distances) (6 mks)
(b)  The adequacy of the tension capacity of the member (12 mks)

Question Two (20 marks)

Given a 3m tall column of section Universal column 203x203 UC 46 in steel grade S275. The
column is supporting an axial load Ngq = 500 kN. The column is pinned at the top and Pinned at
the bottom. Take the root radius of the section as 10.2mm. Design and check the adequacy of

the column for the following;

(a) Classify the section accordingly (6mks)

(b) Determine the plastic resistance (N zq) @and show N—Nfi; <1.0 (6 mks)
pLR

(c) Determine the buckling resistance (Ny, rq) @and show %3:—‘1 <1.0 (8 mks)



CSE 411

2021/2022

Question Three (20 marks)
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FIG. Q3
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Given the truss structure in Fig.Q3 determine the following.

a) The reactions at the supports (3 marks)
b) The forces in the members and show if the forces are Tensile or Compressive (10 marks)

1 2 3 4 5
MEMBER F-G | F-C | B-C | F-B | C-G
FORCE (kN)
Tensile/Compressive
c) Determine the adequacy of a CHS 88.9 x 4.05mm thick grade S275 section as member F-B
(7 marks)

Question Four (20 marks)

Dead load 20 kN/m
Imposed load 12 kN/m

Fig. Q4 O%MMMMMMWM%

g 5m >

Given the simply supported 5m long beam (Universal beam 497x191 UB 67) in Fig. Q4 in grade

5355 steel determine the following
(a) Calculate and draw the shear force diagram and bending moment diagram (2 mks)

(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)
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Question Five (20 marks)

Given the following column base resisting a column ultimate load Nep=1400kN and a horizontal

force Vep=100kN. The base is cast from class f«=30 N/mm? concrete. Take the design bearing

N
strength of the concrete base as fja = 17—

END ELEVATION

Ned=1400kN ‘

NS

Section CHS 273x10 properties

Fig. Q5.a
Ved=100kN
—_—
400X400X20
BASEPLATE (S275)
Fig.Q5.b

Check for the following:

a) the required area for the baseplate
b) the effective area of the base plate
c) the adequacy of the plate thickness
d) the adequacy of the welds

CONCRETE
BASE
fck=30N/mm2

D =273 mm
T =10 mm

A = 8260 mm?

——-end—

L

400 .
p— |
—
6mm FILLET {B @
WELD
N
CHS =]
273X10mm P <~
N oA |
4NO. GRADE 8.8

BOLTS

(5 mks)
(6 mks)
(4 mks)
(5 mks)
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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 5= pi?
48EI

Deflection due to a uniformly distributed load (w kN/m) of a simply supported beam 5 = Swl
384EI

L meters long

i) Bolt Areas
Diameter of bolt=d (mm) | 12 | 16 | 20 24 | 30
Area=A, (mm?) 84.3 | 157 | 245 | 353 | 561
i) vii) Loading

BS EN 1990-A1.3.2(4)  UDLyitimate = 1.35 X G + 1.5 X Qg

Vi) Steel column baseplates

-
{2+t For CHS column: Effective area
A =n(d £ 42 Overlap
ery = 1(d — 1)(¢ +20) d—2t
Aetf ¢ Z
Square or
circular plate
;1: wall thickness
S
res For SHS, RHS column:
T e Effective area Overlap
X Aeff = P (t + 2¢) c> h=2tg,
| ] Y. — 2 :
U PR iy
Projection,c 2c+t
t=wall thickness
v) Angle connected with one leg
With 2 bolts
N _ ﬁz Anet fu
wRd — -
EC3-1-8 Ym2 Pitch p; | <25d, | =50d
3.10.3 With 3 or more bolts 2 bolts Ba 0.4 0.7
B3 Anet fu \ibolts ormore fiz 0.5 0.7

Nu,Rd = v
M2

vi) Concrete compressive strength

Concrete class C25/30 | C30/37 C35/40 | C40/50
fere (N/mm?) 30 37 40 50
f.a (N/mm?) Design compressive strength 14.2 16.8 17 22.7




