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Section A – Reinforced Concrete & Masonry 
(Attempt both QA1 and QA2) 

 
 

QA1 Masonry       (Total 20 Marks) 
 
The figure below gives details of an internal wall which is supporting a precast concrete floor. The 
wall is constructed from group 1 units (440mm x 215mm x 100mm solid concrete blocks) with a 
mean compressive strength of 15N/mm2, laid on flat with M2 mortar. Using the design data given 
below check the suitability of the proposed block/ mortar combination specified. 
 
Characteristic permanent action – precast floor  = 3.3kN/m2  
Characteristic variable action – precast floor  = 4.1kN/m2.  
Wblockwork (Characteristic)    = 20 kN/m3. 
Manufacturing/execution control    = category II/special 
 

 
FIG. QA1 

 
 
QA1 to BS5628 & IS325 For Students Repeating Exams Only  
          (Total 20 Marks) 
Fig. QA1 gives details of an internal wall which is supporting a precast concrete floor. The wall is 
constructed from 440mm x 215mm x 100mm solid concrete blocks laid on flat. The wall has a clear 
height of 3.3m. Determine a suitable strength of unit and mortar combination for the wall. 
 
Characteristic dead load – precast floor   = 3.3kN/m2  
Characteristic imposed load – precast floor  = 4.1kN/m2.  
Wblockwork (Characteristic)    = 20 kN/m3. 
Manufacturing/construction control    = normal/special 
QA2 Column                           (Total 30 Marks) 
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The attached drawing, Fig QA2, details the structural framing arrangement of a three storey building 
of in-situ reinforced concrete construction. The ground floor will comprise ground bearing concrete 
slab construction and no loading from this level will be carried by the structural framing. Lateral 
stability of the building will be provided independently of the main beam and column framing 
shown.  

 
 Column B3 

Design column B3 from foundation to 1st floor. 
(Assume a pinned connection between column and its footing).            

 
Design Information: 
Exposure:  XC3 

 
Loading: 
Specific weight of concrete       = 25kN/m3 
Roof: Characteristic permanent action* (incl. self wt. of slab and beams)  = 9.8kN/m2 of floor 

  Characteristic variable action       = 2.0kN/m2 of 
floor 
Floor: Characteristic permanent action*(incl. self wt. of slab and beams) = 9.8kN/m2 of floor 

  Characteristic variable action       = 3.0kN/m2 of 
floor 

 
Materials: Concrete:    C28/35 

   Reinforcement:   fyk = 500MPa 
 
 

QA2 to BS8110 For Students Repeating Exams Only        (Total 30 Marks) 
 
The attached drawing, Fig QA2, details the structural framing arrangement of a three storey building 
of in-situ reinforced concrete construction. The ground floor will comprise ground bearing concrete 
slab construction and no loading from this level will be carried by the structural framing. Lateral 
stability of the building will be provided independently of the main beam and column framing 
shown.  
 
 Column B3 
Design column B3 from foundation to 1st floor. 
(Assume a pinned connection between column and its footing).            
 
Design Information: 
Exposure:  moderate 
 
Loading: 
Specific weight of concrete      = 24kN/m3 
Roof: Characteristic dead load*(incl. self wt. of slab and beams)  = 9.8kN/m2 of floor 
  Characteristic imposed load      = 2.0kN/m2  of floor 
Floor: Characteristic dead load*(incl. self wt. of slab and beams)  = 9.8kN/m2 of floor 
  Characteristic imposed load       = 3.0kN/m2 of floor 
 
Materials:  Concrete:   C35 
    Reinforcement:  fy = 460N/mm2 
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Question B1       (30 marks) 
A lattice beam is indicated in Figure QB1. It is to be used in the roof of a warehouse.  

            The roof deck is fixed directly to the top boom. The compression boom (top boom) is laterally 

restrained by the roof deck. The lattice beams will be positioned at 4.5m c/c’s. Wind loading may be 

ignored. 

 

 
Figure QB1 Lattice Beam 

 

      

Loading: kN/m2 kN/m 

Roof decking 0.35  

Ceilings & Services 0.3  

Self Weight assumption  1 

Live 1.5  
          

Design:  

• The compression boom 

• The internal tie – assume M16 bolts at c/c’s ≥ 5do 

 

Available structural steel sections: 

203 x 102 x 36T;  102 x 127 x 11T;  80 x 80 x 10EA; 80 x 80 x 8EA  

 

 

 

 

 



Question B2       (20 marks) 
  
Determine the size of joist capable of spanning 4.25m, supporting a floor consisting of  

20mm T&G floorboards fixed to the joists. The joists are at 400mm c/c’s and are simply  

supported at their ends on a wall plate on a 100mm masonry wall.  

Refer to loading and design information in accordance to the appropriate code – EC5 and BS5268. 

LOADING 

    kN/m2 

Permanent Load: T&G floorboards 0.1 

Plasterboard  0.12 

Skim   0.1 

Variable Load:  Domestic Dwelling 

 

Note: do not forget Self Weight 
 

Available timber sections: 

44 x 200 44 x 225 
 

DESIGN INFORMATION for EC5 

Durability:  Class 1 

Loading Duration: Medium and Long term 

Material Data:  C16, wtimber = 5kN/m3 

Modification factors: kcr = 0.67  

   Kc,90 = 1.0 for UDL loading 

Deflection Limits:  ωinst = L/350 

   ωfin = L/250 

FORMULAE for EC5 

Deflection at mid-span for a simply supported beam with a uniformly distributed load of q (kN/m) 

ωinst = 5/384 qL4/EI + 1.2qL2/8AG 
  ωfin,g = ωinst(1+kdef) 
  ωfin,g = ωinst(1+ψ21kdef)  where ψ21 =0.3 

DESIGN INFORMATION for BS5268 
Durability:  Dry Exposure 

Loading Duration: Long term 



Material Data:  C16, wtimber = 5kN/m3 

 

FORMULAE for BS5268 

Deflection at mid-span for a simply supported beam with a uniformly distributed load of w (kN/m) 

 
  δb = 5/384 wL4/EI 

Deflection due to shear 

δs =1.2M/GA where G = E/16 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 



 
 


