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Instructlon to Invxgllators. ‘
Section A and Section B are to be completed in separate booklets
Two script books are therefore required for cach student

Instructions to Students

Section A and Section B must be completed in § eparat ¢ booklets.

Candidates should attempt four (4) out of five (5) questlons 1 Section A and a]l five (5)
questions in Section B. _

96 marks have béen allocated to Section A and 24 marks to Section B.

Maximum possible marks are 120 marks.

-This paper is to be held by the Ballieu (Architecture) Library.
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SECTION A : STRUCTURES

TOTAL MARKS FOR THIS SECTION = 96

Attempt four (4) out of the five (5) questions in this section.
All questions are of equal weight.

This section must be completed in a separate script book.

Question Al

a) Explain the meanings of the following terms and describe how they are used
in the design of safe and serviceable structural systems.
(i) Nominal load.
(i1) Serviceability load.
(iii)  Ultimate load.
(iv)  Capacity reduction factor.
(12 marks)

b) The roofing system shown in Figure Al, is exposed to the following
resultant loads:
Nominal Permanent (Dead) Load G = 8kN
Nominal Imposed (Live) Load Q = 10kN
Ultimate Wind Loads - Wurr = %= 20kN  (up or down)

Obtain values for the design ultimate vertical loads which must be
considered in the design for safety of this system, if the following load
combinations apply:

135G

120G + 15Q _
120G + 0.6 Q + Wyt (additive effects)
090G -Wurr (opposing effects)

(12 marks) ’
Total marks for question Al =24
Question A2
a) Describe, with sketches, the stress conditions in a rectangular section stcel
beam subjected to bendmg moment in the elastlc and fully plastic ranges of

behaviour.
(6 marks)

b) Identify p0351ble collapse mechanisms for the beam loading conditions
shown in Figure A2.
: (6 marks)

c) Calculate the ultimate load capacity of each of the beams shown in
Figure A2 , if the beam is a 410 UB 59.7 with the following phys1ca]
properties: :
Elastic section modulus  Z = 1060x 10° mm’
Plastic section modulus S = 1190x 10’ mm’
Yield stress of steel: 6 v = 400 MPa

: | : (12 marks)
Total marks for Question A2 =24
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Question A3
a) Describe, with illustrations, the failure modes Wthh may occur in a

reinforced concrete beam subjected to bending moment and shear force.
(8 marks)

b) Explain how the failure mode in a reinforced concrete subjected to bending

moment may be used to obtain an approximate formula for the ultimate
moment capacity and identify any limitations for the apphcatlon of this

. formula.

(8 marks)
The reinforced concrete beam shown in Figure A3 is required to resist a
design bending moment of M* =400 kN.m
By using the approximate formula derived in (b) above, determine the area
of steel reinforcing bars, As, which will be required if the following
properties are adopted:
Capacity reduction factor d= 0.8
Concrete crushing strength  f'. =32 MPa

Steel yield stress fsy = 400 MPa
(8 marks)
Total marks for Question A3 =24
Question A4
a) Describe how the slendemess ratio of a column may be defined.

(6 marks)
b} Describe how the slenderness determines the behaviour of
steel and concrete columns and identify the types of failure modes you
would expect for the slenderness ranges described as short,
intermediate, and very slender.
(12 marks)
¢) Describe how the end conditions of columns effect the equivalent
(or effective ) lengths and discuss why this is important.
(6 marks)
Total marks for Question A4 =24
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Question AS

a) Describe three alternative basic structural systems which may be used
to resist lateral loads due to wind, earthquake or impact loading applied
to a building.

(9 marks)

b) Describe, with sketches, the main distinguishing features of the
following floor systems:
(1) Flat plate
(i)  Flat plate with drop panels
(iii)  One way slab and beams
(iv)y  Two way slab and beams
(v) - Slab and band beams
(15 marks)
Total marks for Question 5 = 24

QUESTIONS CONTINUE ON FOLLOWING PAGES
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FIGURE Al: ROOF SYSTEM AND LOADING
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FIGURE A3

REINFORCED CONCRETE BEAM CROSS SECTION

SECTION B QUESTIONS CONTINUE OVER PAGE S I
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