BOWEN UNIVERSITY
(Of the NigerianBaptist Convention)
IWO
College of Environmental Science (COEVS)
FIRST SEMESTER EXAMINATION, 2023/2024
ARCHITECTURE PROGRAMME
ARC 309: BUILDING STRUCTURES 1II (2 UNITS)

INSTRUCTION: Answer Question number One (1) and any Three (3) others only.

TIME ALLOWED: 2 hours

Use well labeled diagram(s) where applicable

WARNING: Please note that you are not allowed to bring mobile phone(s) into the examination hall. Non-
compliance will amount to examination misconduct and attract stiff penalty.

1

Calculate the forces in the members of a roof truss shown in figure 1. State whether the respective

members are struts or ties. (25 marks)

A hollow steel pipe of 150mm external and 100mm internal diameter, as shown in figure 2 is to
span between two buildings, What is the greatest permissible span in meters if the stresses in tension
and compression must not exceed 150N/mm?

Note: The unit of weight of steel is 78KN/m?. (15 marks)

A Timber beam is required to span 4m carrying a total uniform load (Inclusive of the beam’s self-
weight) of 40KN. The safe allowable bending stress is 8N/mm?. Choose a suitable depth for the
beam if the width is to be 120mm. (15 marks)

A steel beam is required to span 5.5m between centres of simple supports carrying a 220mm thick
brick wall as shown in figure 3. Choose from the table of properties, a suitable beam given that the

permissible stress in bending is 165N/mm?. (15 marks)

A welded steel girder is made up of steel plates as in figure 4. What safe, uniformly distributed load
can this girder carry on a simply supported span of 4m, if the permissible bending stress is limited

to 175N/mm? (15 marks)

A timber cantilever beam projects 2.4m and carries a 7.5KN point load at the free end. The beam
is 160mm wide throughout, varies in depth from 160mm to 240mm, as shown in figure 5. Calculate
the stress in the extreme fibres;

a) At the support (point A)
b) At the midpoint (point B) (15 marks)
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Table 9.2 (Continucd)
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Table 9.2 Universal beams: dimensions-and propertics (from Tabie 5 of BS4: Part 1: 1980)
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