
 

©Technical University of Mombasa             Page 1 of 6 

 

 

 

TECHNICAL UNIVERSITY OF MOMBASA 
 

FACULTY OF ENGINEERING AND TECHNOLOGY 
DEPARTMENT OF BUILDING & CIVIL ENGINEERING 

UNIVERSITY EXAMINATION FOR: 

DIPLOMA IN BUILDING AND CIVIL ENGINEERING 

 EBC 2307 : STRUCTURAL STEEL AND TIMBER DESIGN 

END OF SEMESTER EXAMINATION 

SERIES: DECEMBER 2016 

TIME: 2  HOURS  

DATE: Pick Date Dec 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Instructions to Candidates 

You should have the following for this examination 

      -Answer Booklet, examination pass and student ID 

- Pocket calculator 

-Bs 5950: Structural use of steelwork in buildings, part 1. 

-Steel tables 

This paper consists of FIVE questions. Attempt any THREE questions. 

Do not write on the question paper. 

Mobile phones are not allowed in the examination room.  
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1. (a) Describe the limit states relevant to structural steel design giving four examples each.                                  

(6 marks) 

 

(b) Define the following terms as used in structural timber design.   (9 marks) 

    (i) Stress grading 

    (ii) Permissible stress 

    (iii) Maximum bending strength 

 

(c) Describe three considerations in the design of timber.                  (5 marks) 

 

2.  A 533x210x92 universal beam in steel grade S275 supporting 10Kn/m and 8 Kn/m characteristic                                   

dead and live respectively is simply supported over 8.0 m. Check the suitability of the beam in bending, shear 

and deflection. 

     Section properties:   

 T=15.6mm,             D= 33.1 mm                      B= 209.3 mm                  d=476.5mm 

 t=10.2 mm                Sxx=2366cm3                               Zxx=2076cm3                   I= 55353cm4 

 

2. Six grade 4.6, 20 mm black bolts are used to make a lap joint with 2 shear interface as shown below. 

Take tensile area of bolt= 245mm2 
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(a) Check the minimum end and edge distances. 

 

(b) Determine the shear capacity of the connection with respect to, 

(i)  Bolt shear 

(ii) Bolt bearing 

(iii) Plate bearing 

(iv) Plate tension capacity  

                                                                                                                                       (20 marks) 

Question Three 

 (a) Define the following terms as used in timber design 

i. Basic F 

ii. Dry F 

iii. Knot ratio                                                                           (6 marks) 

b) Describe the methods of timber stress grading.                   (4 marks) 

 (c) Design a suitable base plate to support 305x305x118 UC supporting 3000 Kn design load.  

 Section properties: 

     D= 314.5 mm           B=306.8mm      T=18.7mm       t= 11.9mm 

    A=149.8cm2              d=246.5mm       Ryy=65.2mm    Rxx=112mm 

                                                                                                                                       (10 marks) 

 

 

4. (a) Check the suitability of 100x65x8 mm angle iron for a truss member in steel grade S275. 

                   Member max length=2207mm 

                   Characteristic dead load (including self-weight) = 2.72 Kn/m 

                    Characteristic imposed load=3.0 Kn/m 

                     Make all necessary assumptions.                                                         (12 marks) 

     (b) Describe the necessary conditions for a but weld or fillet weld design strength be assumed to be same as 

of the parent material.                                                                                               (8 marks) 

 

5. check the adequacy of 47x225 timber floor joist in strength grade C18 given that:- 

   (i) The joists are spaced at 450 mm crs. 

   (ii) The floor is tongue and groove barding with self weight of 0.1 Kn/m2 

    (iii) The ceiling is plasterboard with self weight of 0.2 kn/m2  
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(iv) The floor has an effective span of 4.0 m crs                                             (20 marks) 
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