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ENVS 217A Structural Form and Function

Answer FOUR questions. All questions carry the same marks.

1. (a) Explain how the following concepts are realised in analysing and designing
structural elements: (i) stability, (i) strength (jii) flexibility/rigidity of structures in
connection with stresses, (iv) Young's modulus and (v) centre of gravity. (8marks)

(b) Show using an example of a rectangular section 300mm by 75mm that changing
its orientation while using it as a beam, will affect its resistance to bending (8.5

marks)

into

(c) Comment on what assumptions are made in truss design and what are the
implications of these assumptions. (8.5 marks)

2. (@) Using graphs provided sketch shear force and bending moment diagrams and
calculate and locate maximum values using given formulas, for the beam shown

below. Carry out the calculations for design (not characteristic) loading. (15

marks)
IDdead"_"?’ kN Pgeas=3 kN
Plive=5 kN l lpl‘lve:5 kN

UDL;y=8 kAhF:Im ::A UDL,,.=8 KN/m
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(b) Comment on stability of frames - describe principles behind braced and
unbraced frames and how the moments and forces from horizontal loadings
are transferred to the foundations in both types. (10 marks)

3. Compare approach to design of beams for man-made materials (steel) and
nature-made materials (timber). Please describe stages of design for a simply
supported beam in both materials and point out the differences and similarities.

(25marks)

4. (a) Describe stages of design of a simply beam in RC concrete grade C30,
using tables provided. Please sketch and describe the types of reinforcement in
a typical beam (12.5 marks)

(b) Discuss stability conditions for retaining walls (three instances) supported by
sketches and descriptions of the preventative measures. (12.5 marks)

5. (a) Describe displacement and replacement piles (materials and methods of
construction) and their behaviour with cohesive and cohesionless soils. (12.5
marks)

(b) Describe types and conditions of use of shallow foundations. (6 marks)

(c) Describe engineering characteristics and behaviour of cohesive and non-

cohesive soils. (6.5 marks)

6. (a) Resolve the given below truss joint for the unknown forces in marked

members (value of the force and state if tensile or compressive). (12.5 marks)
F2=27?
20kN | < 18 kN

\25kN
F1=7245deg|45de

v
40KN
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(b) Describe composite floors, commenting on the following: (i) deck; (ii) slab span
and depths; (iii) concrete type and grade; (iv) the construction and composite

loading; (v) forms of shear connection. (12.5 marks)

7. (a) Assuming the tensile force = 8500 kN, design a UC element in tension
assuming that the maximum design tensile strength of steel is 275 N/mm? and
calculate the elongation of the element. Young's modulus = 2.05 ES N/mm? and
original length = 1.5m. (12.5 marks)

(b) Describe the design procedure for checking the vertical capacity of masonry
(6 marks)
(c) Describe the design procedure for checking the lateral capacity of the solid

masonry walls. (6.5 marks)

END OF PAPER
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