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Q1. 

The attached figure shows a small site where reduced levels are required around the perimeter at various 
identifiable features e.g. “A-Manhole cover”, “C- Corner of building”, “I-Fence” and so on. One 
benchmark is available  which has a reduced level of 35.27m.  

 
(a) Starting with the Bench mark point, book or record the readings according to standard levelling 

procedure using either the height of collimation method or rise and fall method using the levelling 
booking sheet at the back of this paper.      . (6 Marks) 

 
(b) Determine the reduced levels of the points A-K.       (6 Marks) 

 
(c) Perform all necessary numerical checks and determine the error in the levelling exercise by 

calculating the reduced level of the benchmark at K from instrument position 4.  (3 Marks) 
 

(d) A drainage pipe is running parallel to the roadway beneath the ground from points I to A over a 
distance of 100m. The top of the pipe is located 1.0m below the surface of the ground at point I and 
was originally  laid to a uniform fall of 1:80 from I to A. Before the surveying instrument was 
moved from position 1 to position 2 to complete the survey of the site, the manhole cover was 
removed at A and a staff inserted into the inspection chamber onto the top surface of the pipe.  If an 
intersight reading was taken to the top of the pipe from position 1 to confirm that the gradient was 
indeed 1:80, what should the reading on the staff be ?       (5 Marks) 

 
Note for clarity the staff readings at each level position (1-4) are reproduced in tabular form below   
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Reading 
(m) 

Type Inst. 
Position 

Reading 
(m) 

Type Inst. 
Position 

Reading 
(m) 

Type Inst. 
Position 

Reading 
(m) 

Type Inst. 
Position 

1.56 BS 1 2.35 BS 2 0.95 BS 3 1.50 BS 4 
1.43 IS  2.48 IS  0.74 FS  1.35 IS  
0.59 IS  1.98 IS     1.50 IS  
1.07 IS  1.76 FS     1.63 IS  
1.09 FS        2.76 FS  

 
 
Q2.  

(a) Differentiate between bar mark, bar schedule, bar type and bar cover in Reinforced Concrete 
detailing        (5 marks)  

 
 

(b) The figure below shows an elevation  detailing  the reinforcement of a concrete beam of rectangular 
cross section 300 wide by 400mm deep. Draw cross sections through the beams at points 1 and 2 
showing the details and marking of the reinforcement. Assume a  standard cover to the bars.  
           (8 marks) 
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(c) Create a bar bending schedule for four of these beams. Include bar mark, type and size, no in each, 

total no, length of each bar, and shape.       (7 marks) 
 
 
 
Q3. 

(a) Describe foundation or holding down bolts indicating common types, tightening constraints and 
their installation into concrete foundations.      (6 marks) 

(b) Provide a detailed sketch of the holding down bolt detail  of a steel column with a  25mm baseplate  
bolted to a concrete foundation using 4 bolts.      (8 marks) 

(c) Describe any two precautions that should to be taken if foundation bolts are required to 
accommodate shear loads up to  70% or the axial loads in the column.   (6 marks) 

 
 

Q4.  
(a) Describe the essential differences in the application and use of ordinary bearing bolts and HSFG 

bolts.          (8 marks) 
(b) Provide a detailed sketch of a bolted eaves connection for a portal frame incorporating a haunch. 

Specify typical bolt details and their spacing, endplates, and stiffeners. What is the optimum length 
of the haunch ?          (12 marks) 

 
Q5. 

 
(a) Describe three methods whereby services may be accommodated in floors   (6 marks) 

(b) Outline the benefits of accommodating services in ducts.     (4 marks) 
(c) In large span buildings where there is a need to keep the floor depth to a minimum, propose and 

justify an effective means for accommodating services.      (5 marks) 
(d) Identify and explain the implications of the use of haunched beams in long span construction for the 

supporting network of steel columns        (5marks) 
 

 
Q6. 

 
(a) Describe the key benefits of natural ventilation in non domestic buildings   (6 marks) 

(b) Explain what is meant by night cooling and describe how it can be achieved. (4 marks) 
(c) Describe the role that staff training can play in the ensuring a successful natural ventilation strategy 

(10 marks) 
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Q7. 

(a) What is a section factor and how is it employed in fire engineering protection.  How does it differ 
from 3 sided to 4 sided protection.      (6 marks) 

 
(b) Compute the section factor for a Universal Beam 457x191x74 kg/m which is to be protected on 3 

sides. Hence or otherwise determine the required thickness of  PYROK CV25, a sprayed vermiculite 

cement material to give a fire resistance of two hours.  (8 marks) 

 
(c) Sketch the typical detail showing protection to a floor beam with a service penetration. (6 marks) 

 

Note Beam table and partial Pyrok CV 25 data sheet provided as Tables 1 and 2 respectively. 
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Table 2    PYROK CV25

Sprayed vermiculite cement

Table 2    PYROK CV25

Sprayed vermiculite cement


