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DISCLAIMER  

The contents of this document are intended for practice and learning purposes at the undergraduate 

level. The materials are from different sources including the internet and the contributors do not 

in any way claim authorship or ownership of them. The materials are also not to be used for any 

commercial purpose. 
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*BDL526: Design of Steel Structures 

BLD527: Operation Research 
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COVENANT UNIVERSITY  
CANAANLAND, KM 10, IDIROKO ROAD  

P.M.B 1023, OTA, OGUN STATE 

TITLE OF EXAMINATION: B.Sc. DEGREE EXAMINATION  

COLLEGE: SCIENCE AND TECHNOLOGY 

SCHOOL: ENVIRONMENTAL SCIENCES 

DEPARTMENT: BUILDING TECHNOLOGY  

SESSION: 2015/2016                                       SEMESTER: OMEGA 

COURSE CODE: BLD 521                           CREDIT UNIT: 3.0 

COURSE TITLE: ADVANCED CONSTRUCTION TECHNOLOGY, PLANT AND 

EQUIPMENT II                                                              

INSTRUCTION: ANSWER ANY FOUR (4) QUESTIONS                    TIME:   3 HOURS 
 

Question 1 

(a) Your construction firm has decided to purchase a Pile rig costing $ 50,000. The life of the 

machine is expected to be 8 years after which the salvage value will be $5,000. Calculate the 

depreciation of the equipment using the Straight line depreciation method and the Declining 

balance depreciation method.                                                                                     (11½ marks) 

(b) Also, your company is considering an alternative which is to Hire, state three (3) Merits and 

Demerits each of Plant Hiring.                                                                                  (6 marks) 

Question 2 

(a) Based on the functions of Mechanical plants describe with the aid of neat sketches, one 

equipment each for each section.                                                                              (8 marks) 

(b) Plants and equipment play an increasingly important role in building and civil engineering 

operations. Explain with four (5) reasons why the Construction Industry need Plants/Equipment.   

(5 marks) 

(c) You have been employed in the Mechanical plants department in a construction company 

identify nine (9) components that must be included in formulating a sound Plants/Equipment 

policy.           (4½ marks) 

Question 3 

(a) State four (4) plant financing options available to a construction company in order to carry out 

its construction works.                                                                                            (4 marks) 
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(b) What are long span roofs and Elucidate on five (5) materials suitable for various forms of long 

span and complex structure span?                                                                          (4½ marks) 

(c) With the aid of neat sketches differentiate between  

(i) A Barrel vault and a Groin vault 

(ii) A Rotational dome and a Pendentive dome                                                (7 marks) 

(d) State four (4) types of buildings that you would specify the use of long span roofs. (2 marks) 

Question 4 

(a) Differentiate between Building Collapse and Building failure.                                 (4 marks) 

(b) With the recent spate of building collapse in the country, discuss ten (10) factors that could be 

responsible.                                                                                                              (5 marks) 

(c) What are the possible effects of building collapse?                                                  (3½ marks) 

(d) As a potential Builder, advise the present government and construction firms on ten (10) control 

measure that needs to be put in place to prevent further possible collapse of buildings. (5 marks) 

Question 5 

(a) Define the term òPile foundationsó and state six (6) conditions that necessitate their use. (5 

marks) 

(b) With the aid of appropriate sketches differentiate between End bearing Pile and Friction Piles. 

(4 marks) 

(c) Describe a quality control test that can be used after the construction of a Pile foundation. (3 

marks) 

(d) State three (3) reasons why you would choose a replacement piling system over a displacement 

piling system. (3 marks) 

(e) State (5) long span roofs that can be construction over a gymnasium of 17 metres span. (2½ 

marks) 

Question 6 

(a) With the aid of neat sketches, distinguish between Rigid pavements and Flexible pavements. 

(4½ marks) 

(b) What are the four (4) factors that may be taken into consideration before a road can be 

designed? (2 marks) 

(c) Supported with neat sketches, describe three (3) types of junctions that may be provided in a 

road construction. (9 marks) 

(d) State the four (4) key stages to go through when considering the design of a carriageway. (2 

marks) 
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COVENANT UNIVERSITY 

CANAANLAND, KM 10, IDIROKO ROAD  

P.M.B 1023, OTA, OGUN STATE 

TITLE OF EXAMINATION: B.Sc. DEGREE EXAMINATION  

COLLEGE: SCIENCE AND TECHNOLOGY  

DEPARTMENT: BUILDING TECHNOLOGY  

SESSION: 2015/2016     SEMESTER: OMEGA 

COURSE CODE: BLD 521    CREDIT UNIT: 3.0 

COURSE TITLE:  ADVANCED CONSTRUCTION TECHNOLOGY AND PLANT AND  

                                 EQUIPMENT II  

COURSE COORDINATOR: PROF. I. O. FAGBENLE 

COURSE LECTURERS: PROF.I. O. FAGBENLE and MR. A. O. AFOLABI  

 

MARKING GUIDE  

 

Question 1 

(a) Your construction firm has decided to purchase a Pile rig costing $ 50,000. The life of the 

machine is expected to be 8 years after which the salvage value will be $5,000. Calculate the 

depreciation of the equipment using the Straight line depreciation method and the Declining 

balance depreciation method.                       (11½ marks) 

Answer: 

(i) Using the Straight line depreciation method:  

Depreciation = Cost of Asset ð Estimated Residual Value  

                                         Estimated Useful Economic Life 

Where, Cost of Pile rig = $50, 000 

             Salvage value = $5, 000 

              Economic life of plant = 8 years 

Depreciation = $50, 000 - $5, 000 

                                       8 

                      = $5, 625                              (5 marks) 

(ii) Using Declining balance depreciation method.                       

n L

P
x 100%= (1 - )

 
Where, n = estimated economic life of plant 
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P = cost of plant 

L = Salvage value of plant 

Depreciation rate 

8 5000

50,000
x 100%= (1 - )

 

                            = 25% 

End of Year Depreciation (%) Dep. For Year ($) Book Value ($) 

0 25 0 50,000 

1 25 12500 37500 

2 25 9375 28125 

3 25 7031 21094 

4 25 5274 15820 

5 25 3955 11865 

6 25 2966 8899 

7 25 2225 6674 

8 25 1669 5005 

 

(6½  marks) 

(b) Also, your company is considering an alternative which is to Hire, state three (3) Merits 

and Demerits each of Plant Hiring.                                                                                  (6 marks) 

Answer: 

i) Merits of Hiring Mechanical Plants 

¶ Plants can be hired as required and for short period 

¶ Contactor is not left with expensive plant items after the completion of the contact. 

¶ Greater efficiency of operation 

¶ Hire rates may include operation, fuel and oil charges 

                    (ii) Demerits of Hiring Mechanical Plants 

¶ The plant may not be obtainable from the plant hire firm at the period which suits a 

particular contract programme. 

¶ It is often more costly in the long run to hire than to own 

¶ The plant may get to site if the person hiring it and not functional thereby wasting 

time and resources. 

 

Question 2 

 

(a) Based on the functions of Mechanical plants describe with the aid of neat sketches, one 

equipment each for each section.                                                                              (8 marks) 

Answer: 
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1. A (i) Bulldozer: Bulldozer consists of a track or wheel mounted unit with a mould blade at 

the front. Hydraulic arms usually control the mould blade. The functions of bulldozers are 

to carry out shallow excavation up to 300mm deep either on ground level or side hill 

cutting. It is also used for clearance of shrubs and small trees. 

                                                    

 

(ii) Tractor Shovel:  They are sometime called loaders loader shovel. Their primary 

function is to scoop up loose materials in the front mounted bucket, elevate the bucket and 

maneuver into a position to deposit the loose materials into an attendant transport vehicle. 

 
 

(iii) Grader: These machines are similar in operation to bulldozers as they have mould 

blade which is usually located under the center of the machine. A grader function is to 

finish or grade the upper surface of a large area usually as a follow up operation to 

scrapping or bulldozing. 
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(iv) Fork Lift Truck: They are used for the horizontal and limited vertical transportation of 

materials which are positioned on pallets or banded together. They are suitable for 

construction where the building height does not exceed three storeys. 

 

 
 

(v) Dumper: They are used for the horizontal transportation of materials on and off 

construction sites. Dumpers are designed to travel on rough terrain but they are not designs 

to carry passengers. 

 

                       
 

(b) Plants and equipment play an increasingly important role in building and civil engineering 

operations. Explain with four (5) reasons why the Construction Industry need Plants/Equipment.  
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Answer: 

Å To increase the rate of output. 

Å To reduce overall project costs. 

Å To carry out activities which cannot be done manually or to do them more economically. 

That is, to supplement human efforts on the sites. 

Å To maintain heavy manual work, thus reducing fatigue and increasing the productivity of 

manual workers or operatives. 

Å To maintain a planned rate of production where there is a shortage of skilled/unskilled 

labour. 

Å To maintain the standards often required by present-day designs and specifications, 

especially when concerned with structural engineering works  

(5 marks) 

(c) You have been employed in the Mechanical plants department in a construction company 

identify nine (9) components that must be included in formulating a sound Plants/Equipment 

policy.    

Answer: Nine elements that plant policy must contain 

¶ Economic life of various machine 

¶ Timing of machine for replacement 

¶ Degree of maintenance. 

¶ Renting, leasing versus owning. 

¶ Selection of equipment. 

¶ Equipment analysis for cost and production. 

¶ Inventory management. 

¶ Storage and security. 

¶ Spare parts and stock levels. 

¶ Organization for administering equipment.  

      (4½ marks) 

 

Question 3 

(a) State four (4) plant financing options available to a construction company in order to 

carry out its construction works.                    

Answer:  

Å Cash or Outright Purchase. 

Å Hire Purchase. 

Å Credit Purchase. 

Å Leasing                                                                         (4 marks) 

(b) What are long span roofs and Elucidate on five (5) materials suitable for various forms 

of long span and complex structure span?         
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Answer: 

These can be defined as those exceeding 12.000 metres in span. They can be fabricated in steel, 

aluminium alloy, timber, reinforced concrete and pre-stressed concrete.  

Materials suitable for various forms of long span and complex structure span. 

Å All reinforced concrete including precast 

Å  All metal (e.g. mild-steel, structural steel, stainless steel or alloyed aluminium 

Å All timber  

Å Laminated timber  

Å Metal/RC combined  

Å Plastic-coated Textile material  

Å Fiber reinforced plastic 

                                                                  (4½ marks) 

(c) With the aid of neat sketches differentiate between  

(i) A Barrel vault and a Groin vault 

 
 

ii. A Rotational dome and a Pendentive dome                                                 

 
(7 marks) 

(c) State four (4) types of buildings that you would specify the use of long span roofs.  

Answer: Public buildings, Stadiums, Churches, Mosques, Gymnasiums, Theatre Galleries etc.  

(2 marks) 

Question 4 

(a) Differentiate between Building Collapse and Building failure.                
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Answer:  

Building Collapse is when a part or whole structure has failed and suddenly given way in a way that 

as a result of this failure, the building could not meet the purpose for which it was intended while 

Building failure can be described as the inability of the building component not being adequate to 

perform what are normally expected or required of those components.                  (4marks) 

(b) With the recent spate of building collapse in the country, discuss ten (10) factors that 

could be responsible.                                                                                                               

Answer:  

¶ Faulty Construction 

¶ Bad design 

¶ Use of Quacks 

¶ Overloading 

¶ Non possession of approved drawings 

¶ Possession of approved drawings but non compliance 

¶ Poor quality of materials 

¶ Bad workmanship 

¶ Error in design 

¶ Lack of Maintenance culture 

¶ Flood or Force Majeure 

¶ Bad communication 

¶ Inadequate funds 

¶ Poor supervision 

¶ Fire outbreak/ Disaster 

(5 marks) 

(c) What are the possible effects of building collapse?   

Answer:                                              

Å Loss of lives 

Å Loss of property 

Å Loss of investment 

Å Loss of integrity by the contractor 

Å Litigation 

Å Environmental hazard 

Å Bad image of the industry and the nation 

    (3½ marks) 

(d) As a potential Builder, advise the present government and construction firms on ten (10) 

control measure that needs to be put in place to prevent further possible collapse of buildings. 

Answer: 

Å Design strictly to code of practice 
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Å Determine the bearing capacity of soil before design 

Å Adequate supervision 

Å Proper site investigation 

Å Strict adherence to working drawings 

Å Ensure buildings are constructed according to designs 

Å Avoid the use of quacks and follow specification 

Å Proper presentation and interpretation of working drawings 

Å Design with experienced personnel 

Å Produce approved working drawings before commencing construction 

Å Getting approval before commencing with construction.                                (5 marks) 

Question 5 

(a) Define the term òPile foundationsó and state six (6) conditions that necessitate their use. (5 

marks) 

Answer: 

i)  Pile Foundation: Pile foundations are the part of the structure used to carry and transfer the 

load to the bearing ground located at some depth below the ground surface. The main part in pile 

foundations are the pile caps and the piles. Piles are long and slender members used to transfer 

load to the deeper soil or rock of high bearing capacity avoiding shallow soil. The main types of 

materials used for pile foundations are wood, steel and concrete. Pile materials are driven, drilled 

or jacked into the ground and connected to pile upon type of soil. 

ii) Conditions that Warrants used of pile Foundations 

¶ Where loads for the columns cannot be spread over the available area without 

exceeding the allowable bearing capacity of the soil. 

¶ When settlement would be greater than normally acceptable. 

¶ When settlement due to weak underlying strata is unpredictable. 

¶ When a building has to be founded on soil liable to shrinkage and swelling. 

¶ When building over water. 

¶ When there are tensional forces tending to overturn or lift a structure. 

¶ When there is the need to restrict lateral load. 

¶ When there is a need to underpin or stretch an existing foundation.   

 

(b) With the aid of appropriate sketches differentiate between End bearing Pile and Friction 

Piles. 

 

Answer: 
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 (4 marks) 

(d) Describe a quality control test that can be used after the construction of a Pile 

foundation.  

Answer:  

Static pile load test is the most reliable means of determining the load capacity of a pile. The test 

procedure consists of applying static load to the pile in increments up to a designated level of load 

and recording the vertical deflection of the pile. The load is usually transmitted by means of a 

hydraulic jack placed between the top of the pile and a beam supported by two or more reaction 

piles. The vertical deflection of the top of the pile is usually measured by mechanical gauges 

attached to a beam, which span over the test pile.                                                          (3 marks) 

 

(e) State three (3) reasons why you would choose a replacement piling system over a 

displacement piling system.  

Answer:  

Å Less noise or vibration problems 

Å Equipment can break up practically all kinds of obstructions 

Å No ground heave 

Å Can be installed in conditions of low headroom 

Å Depth and diameter can varied easily                                                               (3 marks) 

(f) State (5) long span roofs that can be construction over a gymnasium of 17 metres span.  

Answer:  

Å Arches 

Å Domes 

Å Concrete Shell 

Å Rigid Frames 

Å Cables                                                                                                   (2½ marks) 
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Question 6 

(a) With the aid of neat sketches, distinguish between Rigid pavements and Flexible 

pavements.  

Answer: Types of pavements construction 

¶ Flexible pavements 

¶ Rigid pavements 

Explanation on types of pavements construction 

¶ Flexible pavement: flexible pavements are the pavements which reflect the 

deformation of sub-grade and the subsequent layers to the surface. Flexible, usually 

asphalt is laid with no reinforcements or with a specialized fabric reinforcement that 

permits limited flow or repositioning of the road bed underground changes. 

¶ Rigid pavement: The rigid characteristics of the pavements are associated with rigidity 

or flexural strength or slab action so the load is distributed over wide area of sub-

grade soil. Rigid pavements are laid in slabs with steel reinforcements. 

Difference between flexible and rigid pavements 

¶ A flexible pavement differs from rigid pavements in terms of load distribution. In 

flexible pavements, in flexible pavements load distribution is primarily based on 

layered system while in case of rigid pavements most of the load carries by slab itself 

and slight load goes to the underlying strata. 

¶ Flexible pavements have very low modulus of elasticity (less strength) while modulus 

elasticity of rigid pavements is very high. 

¶ Cost of maintenance of rigid pavements is low compared to flexible pavements. 

¶ Cost of construction of rigid pavements is more compared to flexible pavements 

 
 (4½ marks) 

(b) What are the four (4) factors that may be taken into consideration before a road can be 

designed?  

Answer: 

¶ Select design speed 
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¶ Determine stopping and forward visibility requirements 

¶ Determine horizontal geometry 

¶ Determine vertical geometry 

(2 marks) 

(b) Supported with neat sketches, describe three (3) types of junctions that may be 

provided in a road construction.  

Answer: 

  

Å Roundabout  

  

Å Grade-separated junctions 

 

Å Left/Right staggered junction 
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Å Simple T- junction 

(9 marks) 

(d) State the four (4) key stages to go through when considering the design of a carriageway.  

Answer: 

¶ Site topography along the proposed alignment 

¶ Site investigation results 

¶ Traffic assessment 

¶ Options for pavement construction 
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COVENANT UNIVERSITY.  
CANAANLAND, KM 10 IDIROKO ROAD  

P.M.B. 1023 OTA. OGUN STATE, NIGERIA.  

 
TITLE OF EXAMINATION : B.SC EXAMINATION.  

COLLEGE: COLLEGE OF SCIENCE AND TECHNOLOGY 

SCHOOL: SCHOOL OF ENVIRONMENTAL SCIENCES 

DEPARTMENT: BUILDING TECHNOLOGY DEPARTMENT  

SESSION: 2015/2016       SEMESTER: OMEGA 

COURSE CODE: BLD 523       CREDIT UNIT : 2 

COURSE TITLE: MISCELLANEOUS STRUCTURES DESIGN- TIMBER 

INSTRUCTION : ANSWER QUESTION ONE AND ANY TWO  (2) QUESTIONS.   

TIME : 2 HOURS 

1. (a) Briefly discuss any five defects in Timber      (5 

marks) 

(b) Discuss the different categories of columns and their design methods as outline in BS 

5268 

(5 

marks) 

(c) A simply supported timber roof beam with effective span of 3.5 m supports a total 

uniformly distributed load of 7 kN under service class 1. Determine a suitable section for 

the beam using timber of strength class C22. Assume that the bearing length is 150 mm 

and that the ends are held position compression edge is held in line.    

 (20 marks) 

 

 2.  (a) Highlight the design procedure for an axially loaded compression member (5 

marks) 

  (b) Check the adequacy of a timber column with cross sectional dimensions 100mm x 

100mm of strength class C22 to resist a medium term axial load of 37.5 kN. The column 

has an effective length 2.8 mm is under service class 2     

  (15 marks) 

 

 3.  Consider the design of a suspended timber floor system in a domestic building in which the 

joists spaced at 400 mm centers are simply supported by timber beams of width 100mm. 

Determine a suitable section size for the joists. The ends are held in position and 

compression edge held in line 
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Design Data: 

The floor has an effective span of        2.5 m 

The flooring is tongue and groove boarding with a self-weight of    0.10 

kN/m
2

 

The ceiling is of plasterboard with a self-weight of      0.2 

kN/m
2

 

Self-weight of joist         0.1 

kN/m
2

 

Spacing of timber joists         400 

mm 

Strength class of timber for joists and tongue and groove boarding and beams  C30 

Imposed loading (long-term)         1.5 

kN/m
2

 

Exposure condition Service Class        1 

            (20 

marks) 

  

 

 

 

 

 

4.  A timber column class C27 consists of a 150 mm square section which is restrained at both 

ends in position and in direction. Assuming that the actual height of the column is 5.00 m, 

calculate the maximum axial long-term load that the column can support. Check the 

adequacy of the column to resist a long-term axial load of 10 kN and a bending moment of 

0.3 kNm . (20 marks) 

 

 5. (a) Discuss two methods of seasoning timber.      (4 

marks) 

  (b) Discuss the differences between permissible stress design and limit state design.  (4 

marks)  

(c) Discuss briefly timber preservation methods known to you.    (4 

marks) 

(d) Discuss any four modification factors used in the design of timber structures.  (4 

marks) 

(e) What are some fire retardant treatments that can be applied to structural timber? (4 

marks) 

  

DESIGN TABLES 

Grade stresses and moduli of elasticity for various strength classes: for service classes 1 and 2 (based on Tables 8 and 

9, BS 5268) 
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Modification factor K3 for duration of loading (Table 17, BS 5268) 

 

 

Modification factor K2 by which stresses and moduli for service classes 1 and 2 should be multiplied to obtain stresses 

and moduli applicable to service class 3 (Table 16, BS 5268) 

 

Modification factor K12 for compression members (Table 22, BS 5268) 
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Maximum depth to breadth ratios (Table 19, BS 5268) 

 


