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Instructions  

1. Answer section A (Compulsory) and ANY other two questions from 

section B 

2. Candidates are advised not to write on question paper 

3. Candidates must hand in their answer booklets to the invigilator while 

in the examination room 

 



SECTION A: 30 Marks Answer all the questions QUESTION ONE (10 Marks) 

a) The following are various types of structural layouts except ONE;  

a) Foundation layout  b) Beam layout   c) Floor plan   d) Column layout  

b) Structural loads are of various categories, select the odd ONE out. 

a) Dead load    b) Rain load    c) Live load      d) Wind load  

c) Of the following which ONE is not a structural design element?  

a) Train     b) Truss     c) Arch      d) Cables 

d) From below which structural design software has the highest rating  

    a) AutoCAD    b) Prokon     c) Revit     d) Miniso  

e) Select a design method which is not cost effective  

a) Free Software     b) Spreadsheets     c) Hand calculation     d) Charged software  

f) From below, choose the odd on out  

a) Topology optimization     b) Constraints   c) Design parameters   d) Object function  

g) The following are factors which influence design optimization except ONE, which one?  

a) Design variable choice   b) Structure type  c) Dimensionality of structure   d) Shape  

h) The following are design constraints except which ONE  

a) Deflection     b) Weight    c) Buckling     d) Stress  

i) In which stage of a project is the modification of structural designs relevant.  

a) Project conception  b) Construction stage  c) Detailed design stage  d) Preliminary design stage  

j) Modification of preliminary designs to suite site conditions should conform to?  

a) An educated guess b) Code of practice standards c) Profits of the project d) Personal interest 

only  

QUESTION TWO 20 Marks 

a) Briefly explain the following: 

i. Structural analysis        (2 Marks)  

ii. Structural design                                                                                           (2 Marks) 

b) Answer the following 

i. What is the basic objective of structural analysis and design process          (2 Marks) 

ii. What is the primary purpose of a structure                                                   (2 Marks) 

c) Outline the project development stages you know                                                     (3 Marks) 

d) List any four factors which may lead to failure of a concrete structure                     (4 Marks) 

e) Answer the following 

i. What is a code of practice                                                                       ( 1 Mark)  

ii. Name any three codes of practice and areas where they are applied  (3 Marks) 

  

SECTION B:  40 Marks; Answer any two questions QUESTION THREE 20 marks 

a) Differentiate between architectural plan and structural layout                                  (2 Marks) 

b) What is the purpose of a building structural layout?                                                 (3 Marks) 

c) What factors would you consider in producing a building structural layout?           (5 marks) 

d) Use the floor plan given to create a structural plan assuming the structure is a two story building.  

Ignore the dimensions and concentrate on the walls given to guide you.                 (10 marks) 



 
QUESTION FOUR  (20 Marks) 

Outline detailed steps which you would follow to design a singly reinforced beam using the 

guidelines given in BS 8110-1 

QUESTION FIVE   (20 Marks) 

A reinforced concrete structure should be designed to satisfy the intended purpose for its entire life based 

on adequate safety in terms of strength and stability, adequate  serviceability in terms of its durability and 

reasonable economy. All designed structures must be safe, serviceable and economical for the entire life 

span. Mostly the design of structures and structural elements  are based upon theoretical methods.  Briefly 

discuss the following common methods of designing RCC structures ( general description, advantages, 

disadvantages) 



a) Working Stress Method (WSM)                                                                           (6 marks) 

b) Ultimate Load Method (ULM)                                                                             (6 marks) 

c) Limit State Method (LSM)                                                                                   (8 marks) 

QUESTION SIX  (20 Marks) 

  

A simply supported reinforced rectangular beam of 8 m span carries uniformly distributed characteristic 

dead load, which includes an allowance for self-weight of 7 kN/m and characteristic imposed load of 5 

kN/m. The breadth b=250 mm. Design the beam as a singly reinforced at mid-span section for tension 

reinforcement required. Use grade 30 concrete and high yield steel reinforcement, fy =460 N/mm2. (20 

marks) 

RELEVANT DESIGN FORMULAE WHICH MAY BE NEEDED 

 Eurocode 

 BS 8110 

  ;   compression reinforcement not required 

  ;   compression reinforcement required, hence doubly reinforced 

Provided Md ≤ Mu or K ≤ K′, only tension reinforcement is required. Where 

;  When d=dmin , compression reinforcement not require 

Using this value of d, 

  
   

APPLICABLE DESIGN TABLES AND FIGURES 

Table 3.9 — Basic span/effective depth ratio for rectangular or flanged beams (bs 8110) 

 

Table 3.4 Values of γf for various load combinations (based on Table 2.1, BS 8110) 



 

Table 8.2 Concrete strength classes and properties (based Table 3.1, EC 2) 

 

Table 3.2 Strength of reinforcement (Table 3.1, BS 8110) 

 

Table 2.3 Bending moments, shear forces and deflections for various standard load cases 



 

Table 8.4 Partial safety factors for materials (based on Table 2.1N, EC 2) 



 

Table 3.10 Cross-sectional areas of groups of bars (mm2) 

 

Table 3.23 Minimum Steel areas 

 

Table 3.25 — Minimum percentages of reinforcement (section 3.12.5.4) 

The maximum area of both tension and compression reinforcement in beams is specified in BS8110: Part 

1, clause 3.12.6.1. Neither should exceed 4% of the gross cross-sectional area of the concrete. 


