
1 |of 4 

MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY  

BACHELOR OF TECHNOLOGY IN CIVIL ENGINEERING  

YEAR FOUR SEMESTER TWO  

STRUCTURAL DESIGN STEEL AND TIMBEREXAMINATION  

JANUARY 2022 

INSTRUCTIONS  

i) Time 2hrs  

ii) Attempt question one and any other two  

QUESTION ONE 

a) Explain the difference between a strut and a column (2mks)  

b) Discuss the main ways in which steel element are connected to one another (4mks)  

c) Using the stress strain curves describe the behaviour of steel when subjected to tensile forces (5mks)  

d) A simply supported305 X 165 X 40 UB section in S460 steel is to span a length of 5000mm and to 

carry a uniform load of 10kN/m and a point load of 10kN. Classify the section and determine 

whether it is adequate in deflection.Take E= elastic modules of steel as 205kN/mm2. It is also 

specified that the beam is to carry plaster.(7mks)  

e) Check web bearing and web buckling the beam 406 X178 X 67 UB section for design strength S275 

plastic assuming that the beam sits on 100mm bearings at each end.Take the design load (W) for the 

beam as 299KN. (7mks) 

f) Determine the size of the bolts to be used in the connections shown below. The allowable shear stress is 100 

N/mm2, pitch = 75 mm, force applied P = 100 kN, eccentricity, e = 300 mm, and number of bolts = 4. (5mks) 
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QUESTION TWO 

a) State the function of studs in composited steel floors ( 2mks)  

b) Describe the advantages of precast floor systems on steel framed structure as compared to other types 

of floors ( 3mks)  

c) Explain the difference between slender and stocky struts and highlight their main mode of failure also 

sketch the graph showing the various classification of sections (4mks) 

d) A steel beam used as a lintel over a door opening is required to span 10.0 m between centres of 

simple supports. The beam carries a dead load of 520 kN and imposed load of 20.0 kN/m. Determine 

the size of the Universal beam required assuming Steel grade S275  and classify the section without 

checking for the bending and shear . (11mks) 

QUESTION THREE 

a) A timber beam with a clear span of 2.85 m supports a uniformly distributed load of 10 kN including 

self-weight of beam. Determine a suitable section for the beam using timber of strength class C16 

under service class 1. Assumethat the bearing length is 150 mm and that the ends of the beam are 

held in position and compression edge held inline.     (20mks) 

`  

 

 

 

QUESTION FOUR 

The simply supported beam in the figure belowsupports uniformly distributed characteristic dead and 

imposed loads of 5 kN/m each, as well as a characteristic imposed point load of 30 kN at mid-span. 
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Assuming the beam is fullylaterally restrained and there is nominal torsional restrain at supports, select a 

suitable UB section in S460 steel tosatisfy bending,  shear and deflection considerations. (20mks) 

 
 

QUESTION FIVE  

a) A proposed 5 metre long internal column in a ‘rigid’ jointed steel structure is to be loaded 

concentrically with 1000 kNdead and 1000 kN imposed load shown below. Assuming that fixity at the 

top and bottom of the column gives effectiverotational restraints, design column sections assuming the 

structure will be  

i) Braced  (8mks 

ii)  Unbraced. (6mks) 
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b) A steel floor beams arrangement as shown in Figure below supports a 150 mm thick reinforced 

concrete slab, which fully restrains the beams laterally. If the floor has to support a specified 

imposed load of 6 kN/m2, determine the size of grade 43 universal beams required. (6mks)  

 

 


