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TIME: 2 HOURS

The floor plan shown in Fig Q1 1s a composite floor with an overall depth of 150 mm 1s to be
designed to carry an imposed load of 3kN/m” plus floor finishes and ceiling loads of 1.4 kN/m".

The unit weight of concrete is 24 kN/m’. Assume that the beam and column weights are 70 and
60 kg/m run respectively.

a. Determine design load on the slab (5 marks)
b. Determine the design load on Beams, Ai-A., Bi-B., and columns B2 and C1

(15 marks)

c. Determine the area of steel required for the slab AiA.- B.B.. (10 marks)
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Fig Q1
a. The beam shown in Fig Q2 has cross section 0f 300mm width and 600 mm effective depth
respectively. The design load is given as 50kN/m. with material strengths of 25 N/mm’

concrete and 500 N/mm’ for steel. Using the design data given, design the primary steel

and design the shear reinforcement. (10 marks)
50kN/m
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Fig Q2

b. Distinguish between the following items with shorts notes
1. Characteristic load and design load,
1. Effective depth and overall depth
1. Singly and doubly reinforced sections
1v. One way spanning slab and two way spanning slab
v. Design moment and ultimate moment of resistance (10 marks)

a. Using Equilibrium equations, calculate the bending moments and shear forces at 1m
mtervals in beam B1-B2 of Fig Q1 (8 marks)



[

b. In your own words, explain the basis of reinforced concrete design as it concerns the limit

state method (3 marks)
c. With the aid of sketches, show the different classifications of beams (6 marks)
d. Write briefly about the concept of reinforced concrete (3 marks)

a. With the aid of diagrams, write short notes on five (5) types of staircases. (10 marks)
b. Describe the methods of design for staircases (2 marks)
c. A singly reinforced concrete beam designed with /= 500 Nmm” contains 4Y16 to give an
As of 804 mm’® of tension reinforcement. If the effective span 1s 6 m. assuming a lever
arm, z and effective depth, d of 0.95d and 400mm respectively, determine the design load

and the characteristic imposed load. (8 marks)
a. Briefly write about any four (4) types of slabs. (8 marks)
b. List and briefly discuss four (4) properties of concrete. (6 marks)
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1. (a) Loadings
Slab
Gk = 5kN/m’
Qk = 3kN/m’
Ultimate design load = 1.4 Gk + 1.6 Qk =11.8 kN/m’
(b)Self-weights
Beam = 0.98kN/m
Column = 0.84kN/m
Design loads
Beam A1-A2
Design load = 11.8 x 4 + 0.98 = 24.58 kKN/m

Beam B1-B2

11.8 x 3 +0.98 = 48.18kN/m

Column B2
Load on column B2 = 240.9 + 3.92 = 244.82 kN



Column C1
124.86kN

(c) Design reinforcing steel for beam B2-C2

Design Moment = 0.125 x11.8x4" = 23.6kNm
Effective depth d = 150-25-5 = 120mm

Mu = 0.156fcubd’

=56.16> applied moment (23.6kNm)

Therefore no compression reinforcement is required
As =450mm’

Asmin = 195 mm® < As therefore steel area is ok.

moment, M = 225kNm

Mu = 373.5kNm> moment

Therefore no compression steel 1s necessary
K = 0.094

z=0.88d = 497 .2mm

As = M/0.95tyz

=952.7mm’

Provide 4 Y20 btm (As prov. = 1260mm°)
Design stress, Ve = 0.74

V = 150kN

Design concrete shear stress, ve = 0.57 (interpolating from table)

Design shear stress, v = 0.86 N/mm’

Since 0.5ve < v, provide mimimum links

Reactions at B1 = B2 = 240.9Kn
BMO =0

SFO = 240.9

BM1=BM9 =216.81kNm



SF1 = 192.72kN

BM2 = BM8 = 385.4kNm
SF2 =144.54Kn

BMS3 = BM 7 =505.89kNm
SF3 = 96.36Kn

BM4 =BM6 = 578.16kNm
SF4 = 48.18kN

BM)5 = 602.25kN

SF5=0

(b) Limit state design (ILSD), also known as load and resistance factor design (LRFD), refers

to a design method used 1n structural engineering. A limit state 1s a condition of a structure

beyond which it no longer fulfills the relevant design criteria." The condition may refer to a
degree of loading or other actions on the structure, while the criteria refer to structural
mtegrity, fitness for use, durability or other design requirements. A structure designed by
LSD 1s proportioned to sustain all actions likely to occur during its design life, and to remain
fit for use, with an appropriate level of reliability for each limit state. Building codes based

on LSD implicitly define the appropriate levels of reliability by their prescriptions.
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http://en.wikipedia.org/wiki/Structural_engineering
http://en.wikipedia.org/wiki/Limit_state_design#cite_note-EN1990-1
http://en.wikipedia.org/wiki/Structural_load
http://en.wikipedia.org/wiki/Reliability_engineering

4.

Compression | . .
steel

. * [4—— Tension stee] —————m ¢ o »

A and B are classifications according to the position of the steel reinforcements ie singly and
doubly reinforced sections

C and D are classifications according to the shape of the cross section. Tee beam and El

beam

f ! f 1 1

(a) (b)

A and B are according to the nature of the beam support ie simply supported and

continuously supported beam.

(d) Remnforced concrete (RC) 1s a composite material in  which concrete's relatively

low tensile strength and ductility are counteracted by the inclusion of reinforcement having

higher tensile strength and/or ductility. The reinforcement is usually, though not necessarily,
steel reinforcing bars (rebar) and 1s usually embedded passively in the concrete before the
concrete sets. Reinforcing schemes are generally designed to resist tensile stresses in
particular regions of the concrete that might cause unacceptable cracking and/or structural

failure.

(a) Straight flight stairs



http://en.wikipedia.org/wiki/Composite_material
http://en.wikipedia.org/wiki/Concrete
http://en.wikipedia.org/wiki/Ultimate_tensile_strength
http://en.wikipedia.org/wiki/Ductility
http://en.wikipedia.org/wiki/Rebar
http://en.wikipedia.org/wiki/Tension_(physics)
http://en.wikipedia.org/wiki/Stress_(mechanics)
http://en.wikipedia.org/wiki/Fracture_mechanics

Despite 1ts simplicity, it 1s convenient and functional. It 1s easy to go up and down it, as also
to carry things on the next floor. But the presence of one long flight makes this type of
staircases limited in height. As you already know, the amount of treads in one straight flight
shall not exceed 16. The usage of staircases with straight flight is feasible only in those cases
when we need to join two levels connected by imaginary straight line.

Quarter-turn or open well Stairs

Quarter Landing Stairs represent a variety of straight stairs, which also include a landing.
But here the landing is needed to change a direction of the flight by 90 degrees and at the
same time 1t serves as a place for rest when moving. The landing may change its position in
the flight from its beginning and up to its end. Staircases of this type are more convenient
and safe than straight staircases. Due to the presence of the landing the flight 1s divided into
two, thereby reducing quantity of treads in one flight, and makes walking more
comfortable.

You shall pay particular attention to the shape of landing. As you already know from the
section How to build stairs, the depth of landing shall be longer by half of the tread width
i each direction, or by the whole tread width in one direction.

Staircases of this type enable rationale use of the space needed for the stair flight
construction.

10


http://popularstairs.com/basic-stair-building/how-to-build-stairs
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Half -Turn Staircases

Half Landing Stairs are also a variety of staircases with straight flights. Just like Quarter
Landing Stairs they also have a landing, but here it changes a direction of the flight by 180
degrees already and also serves as a place for rest when moving. The landing divides the
staircase nto two, thereby reducing quantity of treads in one flight, and makes walking
more comfortable.

Staircases of this type are very convenient, functional, and safe.

Pay attention to the shape of the landing. Just like for Quarter Landing Stairs, the depth of
landing shall be longer by half of the tread width in each direction, or by the whole tread
width m one direction.

Helical Staircases

11



Arched Stairs are the stairs with a flight resembling an arch in its shape. The treads in such
stairs are wedge-shaped as well, but tapering at one side 1s not very vital as that at Winder
Stairs. They are elegant and graceful in appearance, and with pertinent components the
staircase looks very effective. They are very difficult-to-make because all basic details,
closed strings and (or) open strings, as well as handrails are curved.

=

Spiral Staircases

Stairs of this type have stair flight resembling a circle or a part of it in its shape. Here just
like in Winder Stairs and Arched Stairs the treads are wedge-shaped, but all of them
(except for the last one) are uniform-sized. Spiral stairs have a central vertical post
constituting the backup abutment for all treads n the flight. Due to their spiral shape such
staircases look very effective. Such staircases are not convenient for frequent use n view of
fast climbing up on a confined area.

12



(b) The design of staircases is either longitudinal or transverse such that each stair 1s designed

separately.

(c) As = M/0.95fyz = 804mm”

7= 380; ty =500

M= 0.95x500x380x 804 = 145.122kNm
W =Mx 8/L = 145.122 x10" x 6°=
32.25kN/m

Design load = 1.4Gk +1.6Qk = 32.25kN/m
Qk=20.17 - 0.875Gk

r

5. (a)Types of slabs

I.  Solid slabs
II.  Wallle slabs

111 Flat slabs
IV.  Composite slabs
V.  Ribbed slabs
(b)
I.  creep
II.  Shrinkage
III.  Compression

IV.  Tensile strength

13
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TITLE OF EXAMINATION: B.Sc. DEGREE EXAMINATION
COLLEGE: SCIENCE AND TECHNOLOGY
DEPARTMENT: BUILDING TECHNOLOGY

SESSION: 2015/2016 SEMESTER: OMEGA
COURSE CODE: BLD 325 CREDIT UNIT: 2.0
COURSE TITLE: INTRODUCTION TO PROJECT MANAGEMENT & CONTROL
INSTRUCTION: ATTEMPT ANY THREE (3) QUESTIONS TIME: 2 HOURS

Q1. Mr. Orubebe has asked John, a sixteen (16) year old boy to convey a parcel containing 235grams
of Marjjuana (a contraband) to the US in exchange for paying his flight and hotels expenditures. He
also promised to pay additional $50 on delivering the parcel to his agent in the US. John received a
Cheque of N800,000 covering the cost of a return fight and hotel bills but abandoned the parcel at
the airport on seeing the tight security at the departure wing.

(@) Was there any valid contractual relationship between Mr Orubebe and John based on the

seven (7) requirement of a valid contract? (7mks)

(b) Discuss Mr. Orubebe’s chances of winning the case if he proceeds to seek justice in the law
court? (4mks)

(c) Several classes of individuals may lack capacity to contract. List them. (4mks)

(d) What is a contract? (3mks)

(e) In what ways can an offer be terminated? (2 Y% mks)

() What are the forms of consideration that can exist in a contract? (2 ¥ mks)

Q2. In the 2016 Budget about to be passed mto law by the executive some aspects have been
indicated to be on capital projects. As the special adviser to the honorable Minister of Works and

Housing, explain what 1s meant by:

(a) Capital projects and state the criteria it must fulfill? (6 mks)

(b) What do you understand as a contractor’s cash flow? (3 mks)

() Using appropriate sketch, explain a typical cash flow analysis of the contractor on the
project to justify the need to allow for mobilization funds.  (5mks)
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(d) Succinctly discuss five (5) possible sources of funding available in financing the capital
projects. (5 mks)
(e) What are the major characteristics possessed by capital projects? (4 mks)

Q3. Company A operates a Functional Organizational Structure while Company B operates a
Pure Project Organizational Structure.

(a) State four (4) advantages and four (4) disadvantages each of using Company A & B (8mks)

(b) Draw the organizational chart for Company A and B. (6mks)
(c) State five (5) contractor’s key site personnel on a construction project and explain the
duties of two (2) of the contractor’s key site personnel. (5 mks)
(d) Using their respective organogram, differentiate between a traditional contractual
organization and Design & Construct organization. (4mks)
Q4a.) Differentiate between a contractor and a Builder. (4 mks)

4b.) List the types of clients in the construction industry and State the roles of a client at the
planning stage and the construction stage of a construction project. (6mks)

4c.) Differentiate between Peter Drucker’s and Henri Fayol’s definition of management. (4mks)

4d.) List and explain the basic functions of management. (6mks)
4e.) State three (3) basic roles of the builder. (3 mks)
41.) Differentiate between a consultant and a consortium. (4 mks)

Qba.) State the seven (7) stages involved in the management of construction project from inception
to completion (7 mks)

5b.) State three (3) purposes of an organizational structure within an organization (3 mks)

5c.) Draw an organizational chart for a medium scale contractor’s staff on a construction project.

(5 mks)

5d.) What 1s a project and state four (4) attributes of a project? (8 mks)

be.) State five (5) menus that can be seen on a MS Project software (5 mks)

15
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1. (a) There is no valid contractual relationship between Mr Orubebe and John. For a valid
contract to exist between them there must be the following;

There must be an offer

There must be an acceptance

There must be consideration

The Parties must possess contractual capacity

There must be an intention to create legal relations
Object of the contract must not be 1illegal or unlawful

Prescribed formalities must be followed (7 marks)

(b) Mr. Orubebe’s has no chance of winning the case if he proceeds to seek justice in the law

court. This 1s because there 1s no valid contract between the two parties. The invalid contract 1s
constituted due to the fact that;

One of the parties; John does not possess contractual capacity due to the fact that he 1s
a minor; 16 years of age.
Secondly, the object of the contract is illegal and unlawful. The transportation of

Marjjuana (contraband) 1s 1llegal and would not be heard or allowed in a law court.
(4mks)
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(c) Several classes of individuals may lack capacity to contract. These include;
®  MINors,
e  bankrupts,
e foreign nationals (citizens of nations “at war”, “at peace” or under economic sanctions)
e Mentally challenged. (4 mks)
(d) A legally binding agreement made between two or more persons by which rights are
acquired by one or more to acts or forbearances on the part of the other (s)
(e) Revocation
Rejection
Counter offer
Lapse of Time
Death (2% marks)
() Payment of money

Provision of goods

Performances of work

Benefit accruing to one party

Detriment to the other (2% marks)

Q2. (a) A Capital Project is a project that helps maintain or improve a City asset, often called infrastructure.
To be included in the Capital Budget, a project must meet ONE of the following requirements (criteria)

1. It 1s a new construction, expansion, renovation, or replacement project for an existing facility or
facilities. The project must have a total cost of at least $10,000 over the life of the project. Project
costs can include the cost of land, engineering, architectural planning, and contract services needed
to complete the project. OR

i. It is a purchase of major equipment (assets) costing $50,000 or more with a useful life of at least
10 years. OR

iii. It is a major maintenance or rehabilitation project for existing facilities with a cost of $10,000 or
more and an economic life of at least 10 years. (6 marks)

(b) Cash flow 1s an accounting term that refers to the amounts of cash being received and spent by
a business during a defined period of time, sometimes tied to a specific project. (3 marks)
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(c) Cash flow analysis of a contractor (5 marks)
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Expenses and Income Profiles

(d) Sources of funding available to Mr. Ambode in financing the capital projects include;
e Retained earnings
e Seek equity partners in the project
e Issue bonds
e Offer new stocks in the financial markets
e Borrowed funds in another fashion
e Insurance companies
e Investment trusts (pension fund, Cooperative Thrift and Credit Society)
e Commercial banks (loans & overdraft) and
e Others (e.g. church). (5> marks)
(e) Involves long-lived assets (e.g, buildings, roads and bridges, etc.)
Usually mvolves a construction project
Usually requires long-range planning and extensive financing
Have a project-life focus, rather than a year-to-year focus (4 marks)

Q3. Company A operates a Functional Organizational Structure while Company B operates a

Pure Project Organizational Structure.

(a) () Advantages of the functional organization structure are:

1. They are simple.
1. They can achieve a high degree of flexibility, because people in the department can be

assigned to the project, then immediately re-assigned to other work.



1. The functional department provides the normal career path for advancement and
promotion.

. Lines of communication within the department are short and well established.

v. There 1s quick reaction time to problems within the department.

vi. They offer clearly defined responsibility and authority for work within the department.

(II) Disadvantages of the functional organization structure are:

1. No single point of responsibility as the project scope moves from one department to

another, this can lead to coordinating chaos.

1. On multi-disciplined projects there are no formal lines of communication between the
people within the different departments.

.  Competition and conflict between functional departments may limit effective
communication of important project information.

v. Departmental work may take priority over project work.

v. For functional managers the project 1s not always the main focus of concern, particularly
when the scope has moved to another department.

vi. Weak external co-ordination with the client, suppliers and other stakeholders.

(ITII)  Advantages of the pure project organization structure:
1. Strong control by a single project authority.
1. All members of the workforce report directly to the project manager.
. With centralized authority, decisions are made quickly.
. Encourages performance, schedule, and cost tradeoffs.
v. Personnel loyal to a single project.
vi. Interfaces well with outside units.
vil.  Good interface with customer.
viil.  The lines of communication are shorter than the multi-disciplined functional route.
1x. With the one boss situation, the lines of communication, responsibility and authority are
clear and undisputed.

x. There 1s a holistic approach to the project.

(IV)  Disadvantages of the pure project organization structure:

1. Duplication of resources, as similar activities and processes are performed by different
elements of the organization on different projects 1.e. imefficient use of company
resources.

1. Less opportunity for technical interchange among projects.

ul.  Minimal career continuity for project personnel. (8 marks)

(b) (I) The organizational chart for Company A 1s a Functional Organizational Chart; (3 marks)
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(IT) The organizational chart for Company B 1s a Pure Project Organizational Chart; (3 marks)

President

—— Engeneering

——Manufacturing

— Marketing

Vice-President Vice-President | Vice-President
project 1 project 2 project 30
—Engeneering —— Engeneering —Engeneering

——— manufacturing
——Manufacturing Manufacturing

L Marketing L Marketing L Marketing

() Five (5) contractor’s key site personnel on a construction project are; (.5 marks)
Contractor site key personnel are:
e Site agent
e Resident Builder

20



e Office manager
e General foreman

e Plant manager (foreman)

The responsibilities of the key site personnel are as follows;

[ ]

v
v
v
v
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v" To maintain and make services of the plant to keep them ready to be used any time

v

The Site Agent:

Responsibility to direct and control the whole work.

Has power to employ men, hire machinery, purchase

material and employ sub-contractors

All information are centralized upon him

His mstructions go to right person by office manager and subagents.

The Resident Builder (Site Engineer):

Detecting workmanship or materials which do not conform to the agreed standard (detail

mspection required regularly).

advises the agent on instructions (verbal and documented) and acting to remove ambiguity
Anticipate possible problems and avert its occurrence or quickly eliminate them were they

occur.
General arrangement of the production process
Monitoring quality management on and off site
Monitoring Health and Safety precautions

Liaising with other consultants and/ or the employer
Preparing and keeping project reports.

The Office Manager :
Papers works
Order for materials
Receiving and checking accounts
Making pay sheets etc.

General Foreman:

He 1s the agent's right hand man for the execution of works on the site.

He should have wide practical knowledge and experience.
He 1s able to read Architectural & Engineering drawings
He 1s actual boss of the workmen

He has foresight and planning ability

His major responsibility 1s to keep the work moving ahead as planned.

Plant mManager:

T'o maintain power supplies on the site.

21



(d) (I) Traditional contractual organization (4 marks)

J |
SUBCONTRACTOR &
SUPPLIERS

WORKERS

(e) Design & Construction organization.

Design &
Construct

(4) (a) A contractor 1s a person or firm who contracts with an owner (client or developer) or his
authorized agent to undertake the execution of a project. The contractor is simply an entrepreneur,
a business man. While a Builder translates the designs, working drawing, schedules and specification
mto a physical structure. (2 marks)

(b) Types of client in the construction industry (6 marks)

22



e Prvate chient
e Corporate client

e Public client: Local council, State government and Federal/central government

The roles of a client at the planning stage and the construction stage of a construction project
mclude;

At the beginning of project

1. Articulate the vision to communicate to the different team members.
1.  Define the overall scope of the project - this 1s likely to need specialist assistance.
u.  Determine the procurement option to be adopted.
.  Setup the selection process for any external independent client advisor(s) and contractor,
and help in their selection

At the construction stage

1. Arrange payments and ensure that funds are in place for each stage
1n.  Define design quality - as time and budget are used up, this may come under pressure
. Accept the building at handover

4c.) Peter Drucker’s definition of management stated that Management is a multi-purpose organ that
manages managers and manages workers and work while Henr1 Fayol’s definition of management stated

that to manage is to forecast and to plan, to organize, to command, to co-ordinate and to control. (3 marks)
4d.) Basic functions of management: (6 marks)

e Planning:
Organizing
Commanding

Coordinating
e Controlling
Basic functions of management can be explained as follows;

Planning:

=  Planning involves deciding what needs to happen in the future and generating plans for action
1.e. Deciding in advance.

=  Planning also mvolves choosing tasks that must be performed to attain organisational goals,
outlining how tasks must be performed and indicate when they should be performed.

Organising:

= (Can be thought of as assigning the tasks developed in planning stages, to various individuals or
group within the organisation.

= Organising creates a mechanism to put planning into action.
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= People within the organisation are given work assignment that contributes to the company
goals.

=  Making sure the human and non-human resources are put into place.

Coordinating:

= This involves creating a structure through which an organization’s goals can be accomplished.
Commanding:
=  This referred to motivating, leading or directing.

=  Commanding can be defined as guiding the activities of organisation members n the direction
that helps the organisation move forward.

= Jtis the determining of what must be done 1n a situation and getting people to do it.
=  The purpose of commanding is to improve productivity.

Controlling: This involves the following roles played by managers:

*  Gather information that measures performance

e Comparing present performance to pre-established performance norms 1.e. Checking
progress against plans.

*  Determine the next action plan & modification for meeting the desired performance
parameters.

4e.) - Prepare buildability & maintenability analysis  (during design stage)

- Prepare production management documents (project Health & Safety, project quality
management plan, construction methodology & construction programming)

- Manage the production process on site 1.e. Human resource management, Materials
management, Plant/equipment management and Financial management

4f.) Consultant 1s an expert who gives advice to a client e.g. a consultant builder advices on
buildability & Maintamability of architectural designs while a Consortium 1s a group of individuals
or companies formed to transact some specific business or to promote a common interest. e.g.
Design and Build consortium may comprise architects, Engineers and Builders working as a team

to provide D&B services to the client.

5a.) - Outline Project Brief (Feasibility Stage).

- Strategy Stage.

- Pre-construction stage.

- Construction and Fitting-out Stage.

- Engineering Service Commission.

- Completion and Handover Stage.

- Client Commissioning and Occupation Stage. (7 marks)
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5b.) 1) responsibility

1) all ines of supervision and authority
1) the lines of communication within the organization
5c.) Organisational chart for a medium scale contractor’s staff on a construction project (5 marks)

Chief
Clerk

Agent

Accounts
Clerk

Sub Agents
or Deputy Agent

(3 marks)

Wages
Clerks

Plant
Manger

General Foreman

Store Keeprs

Fitters

Checkers

Electrician

Typists

Foreman
Carpenter
Divisional Foremen
Carpenter
Gangers
Labourers
Labourers

Site Engineer

Assistant or Divisional
Engineers

Measurement
Engineers

Draughts men

Chainmen

5d.) A project 1s a temporary endeavor undertaken to create a unique product or services.

A project has the following attributes:
A definite beginning and end
2. A defined budget

3. A schedule

1.

4. Interrelated activities

5e.) Menus in MS Project & Their Functions

Ll e

© NS

Title Bar
Main Menu Bar
Standard Tool Bar

Formating Tool Bar

Current View Title
Entry Table
Time Scale
Gantt Chart

(3 marks)

(5 Marks)
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COVENANT UNIVERSITY

CANAANLAND, KM 10, IDIROKO ROAD
P.M.M 1023, OTA, OGUN STATE, NIGERIA

TITLE OF EXAMINATION: B.Sc EXAMINATION

COLLEGE: SCIENCE AND TECHNOLOGY

DEPARTMENT: BUILDING TECHNOLOGY

SESSION: 2015/2016 SEMESTER: OMEGA
COURSE CODE: BLD 327 CREDIT UNIT: 2.0
COURSE TITLE: MEASUREMENT OF BUILDING WORKS II
INSTRUCTION: ANSWER ANY THREE (3) QUESTIONS. DESCRIPTION

OF WORK MUST BE IN ACCORDANCE WITH THE
BUILDING AND ENGINEERING STANDARD METHOD
OF MEASUREMENT TIME: 2 Hours

3.

. a. Take off quantities for doors only with the information in Appendix I overleaf

9 marks
b. Take off quantities for superstructure walls only with the information in Appendix I
overleaf 14 marks

a. Take off quantities for internal ceiling finishes only with the information in Appendix

I overleaf 9 marks
b. Take off quantities for reinforcement only with the information in Appendix I
overleaf 14 marks

a. Take off quantities for internal wall finishes only with the information in Appendix I
overleaf 14 marks
b. Take off quantities for external wall finishes for the gable end only with the information
in Appendix I overleaf 6 marks

c. Take off quantities for concrete lintel for the flush doors only in Appendix I overleaf
3 marks

a. Take off quantities for external ceilings only with the information in Appendix I

overleaf 14 marks
b. Take off quantities for formwork for windows only in Appendix I overleaf
9 marks

a. Take off quantities for floor fimshes only with the information in Appendix I overleaf
9 marks
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b. Take off quantities for reinforcement only for 2 lintels of window size 1800 x 1200mm
high and 2400 x 1200mm high. (Main bars are 16mm diameter, links are 8mm diameter,
centre spacing of links 250mm, tie 75mm) 14 marks

Appendix I
A proposed shopping mall 1s 12000mm long and 5500mm wide. It has a height of 3500mm and a
gable height of 1800mm. All walls are made of 225mm thick hollow sandcrete blocks in cement and
sand (1:6) mortar. Other details are as follows:
1. Window specification
4mm thick clear glass with silver anodized profile.
1200 x 1200mm high - 3 nos
900 x 1200mm high - 3 nos
600 x 600mm high - 4 nos
1800 x 1200mm high - 2 nos
11. Door specification
Hard wood panel door with overall size 900 x 2100mm high - 4 nos
Semi-solid core hard wood flush door overall size 750 x 2100mm high - 3 nos
11l. Lintel specification
225 x 225mm (1:3:6/38mm aggregate) reinforced concrete lintel
Iv. Ceiling ceiling
6mm thick acoustic fiber ceiling boards
50 x 50mm hard wood noggins
V. Wall finish
12mm thick cement and sand (1:6) rendering
3 coats of emulsion paint
V1. Floor finish
40mm thick cement and sand (1:6) screeded bed
300 x 300mm glazed ceramic tiles
vil. Reinforcement
Main bars, 12mm diameter
Links,10mm diameter
Centre spacing, 300mmc/c
Tie, 50mm
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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: SCIENCE AND TECHNOLOGY
DEPARTMENT: BUILDING TECHNOLOGY
SESSION: 2015/2016 SEMESTER: OMEGA
COURSE CODLE: BLD 327 CREDIT UNIT: 2.0
COURSE TITLE: PRINCIPLES OF MEASUREMENT AND DESCRIPTION II
COURSE COORDINATOR:
COURSE LECTURERS: DR. P.F. TUNJI-OLAYENI

MARKING GUIDES

1. a. Topic(s) covered for each question: doors, superstructure walls
b. Full answer for each question
a.
4/1 Hardwood panel door with overall size900 x 2100mm h(L.20.0.1.0.0)

3/1 Semisolid core hard wood flush door overall size 750 x 2100mm h (1.20.0.1.0.0) 9 Marks
b.

L= 12000

+ B = 5500
17500/2 = 35000
42/1/2/225 900
34100
Height of building - 3500
Height of gable - 1800

Hollow sandcrete block in cement and sand (1:6)
34.10 Walls, 225mm thick, vertical (F10.1.1.1.0)
5.50

2/1/2/1.80
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Ddt
3/1.20 Ditto, a.b.d
1.20
3/0.90
1.20
4/0.60
0.60
2/1.80
1.20
4/0.90
2.10
3/0.75
2.10

3/1.65 Ddt

0.23 Reinforced concrete (1:3:6/38mm aggregate) lintel

3/1.35
0.23
4/1.05
0.23
2/2.25
0.23
4/1.35
0.23
3/1.20
0.23

14 Marks

2. a. Topic(s) covered for each question: ceiling finishing, reinforcement in door and window lintels

b. Full answer for each question
a. L B
12000 5500
Less walls 2/225 450 450
11550 5050

1.55 Acoustic fibre ceilings, width > 300mm, 6mm thick
5.05 (M31.2.2.1.0)

9/11.55 Partiion members, 50 x50mm (G20.7.0.1.0)

‘Windows

W1 W2 W3 W4
1200 900 600

Add 450 450 450
1650 1350 1050

Less

2/25 50 50 50
1600 1300 1000

9 Marks

1800
450
2250

50
2200
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3/4/1.60
3/4/1.30
4/4/1.00
2/4/2.20

3/6/0.80
3/5/0.80
4/4/0.80
2/8/0.80

Doors

D1
900
+2/225 450
1350
- 2/25 50
1300

Links

225
- 9225 50
175/4 =700
+9/25 100
800
How many?
W1 W2 W3
1600/300 1300/300 1000/300
5+1=06; 4+1=25 3+1=4;

Mild steel reinforcement
Bar, 12mm, straight (£30.1.1.1.0)

Mild steel reinforcement
Bar, 10mm, links (E30.1.1.4.0)

D2
750
450
1200
50
1150

Links
225
- 225 50
175/4 = 700
+2/50 100
800

W4
2200/300
7+1=8
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4/4/1.30
3/4/1.15

How many?

W1 W2
1300/300 1150/300
4+ 1 =10; 4 +1 =15;

Mild steel reinforcement
Bar, 12mm, straight (£30.1.1.1.0)

Mild steel reinforcement

4/5/0.80 Bar, 10mm, links (E30.1.1.4.0)
3/5/0.80
3. a. Topic(s) covered for each question: wall finishing, door lintel

b. Full answer for each question

2/225

2/11.55
3.50
2/ 5.05
5.05

2/1/2 1.80

3/ 1.20
1.20
3/ 0.90
1.20
4/ 0.60
0.60
2/ 1.80
1.20
4/ 0.90
2.10
3/0.75
2.10

Internal wall finish

Rendering

L B

12000 5500
450 450

11550 5050

Cement and sand (1:6) rendering
Walls, width > 300mm; 12mm (M20.1.1.1.0)

Ddt
Ditto,a.b.d

14 Marks
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L

2/225

2/11.55
2/ 5.05
5.05

2/1/2 1.80

3/ 1.20
1.20
3/ 0.90
1.20
4/ 0.60
0.60
2/ 1.80
1.20
4/ 0.90
2.10
3/0.75
2.10

2/1/2/5.50
1.80

2/1/2/5.50
1.80

3/1.20
0.23
0.23

Painting to internal wall

B

12000 5500
450 450

11550 5050

Emulsion paint
Walls, width > 300mm; 12mm (M23.1.1.1.0)

Ddt
Ditto,a.b.d

Cement and sand (1:6) rendering
Walls, width > 300mm, 12mm (M20.1.1.1.0)

Emulsion Paint
Walls, width > 300mm, 12mm (M20.1.1.1.0)

Insitu (1:3:6/38mm aggregate) concrete
Lintels, 1solate, reinforced (£10.9.1.0.1)

14 Marks

6 Marks

3 Marks
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4. a. Topic(s) covered for each question: ceiling finishing, formwork
b. Full answer for each question

a. Gable end

Slant height
5500
+ 1200
2/ 6700 = 3350
SH =V8.35"+ 1.8" =V11.22 + 8.24 = 8.80
Straight side,
12000
+ eaves 2/600 1200
13200

Acoustic fibre
4/3.80 Ceiling, > 300mm, 6mm thick (M31.2.2.1.0)

0.60
2/ 13.20
0.60
Noggins
Gable end 3.80/0.60; 0.60/0.60
=7 2
Straight 13.20/0.60; 0.60/0.60
=923; 2
4/2/3.80 Partiton members, 50 x 50mm (G20.7.0.1.0)
4/7/0.60
2/2/13.20
2/23/0.60
b. Formwork
W1 W2 W3 W4
1200 900 600 1800
450 450 450 450
1650 1350 1050 2250

3/3/1.65 Lintels, isolated, rectangular shaped ,225 x 225 (£20.13.3.1.0)
0.23

3/3/1.35
0.23

3/4/1.05
0.23

3/2/2.25




5.a. Topic(s) covered for each question: floor finishing, reinforcement
b. Full answer for each question

a. Floor finish

L B

12000 5500
450 450

11550 5050

Cement and sand screed (1:6)

Floors(M10.5.1.0.0)

Cn

o =
S O
(&2

300 x 300mm glazed ceramic tiles
Floors (M40.5.0.0.0)

—
—

Sl
S O
[ ]

b.
W1 W2
1800 2400
450 450
2250 2850
50 50
2200 2800
Links
225
50

175 x4 =700
2/75 =150

850
How many?
2200/250 2800/250
10 12

Mild steel reinforcement
4/2.20 Bar, 16mm, straight (£30.1.1.1.0)
4/2.80

Mild steel reinforcement
10/0.85 Bar, 16mm, straight (E30.1.1.4.0)
12/0.85




COVENANT UNIVERSITY

CANAANLAND, KM 10, IDIROKO ROAD
P.M.M 1023, OTA, OGUN STATE, NIGERIA

TITLE OF EXAMINATION: B.Sc EXAMINATION

COLLEGE: SCIENCE AND TECHNOLOGY

DEPARTMENT: BUILDING TECHNOLOGY

SESSION: 2015/2016 SEMESTER: OMEGA

COURSE CODE: BLD 329 CREDIT UNIT: 2.0

COURSE TITLE: TENDERING AND ESTIMATING

INSTRUCTION: ANSWER ANY THREE (3) QUESTIONS. TIME: 2 Hours
1. a. Determine the number of buckets required for painting 1000m” of rendered wall with 2

3.

coats of emulsion paint. 8 Marks
b. Differentiate between Serial Tendering and Two-Staged Tendering. 10 Marks
c. Describe the components of a Tender. 5 Marks
a. Highlight the objectives of Prequalification. 5 Marks
b. Distinguish between Tendering and Prequalification. 8 Marks

c. Estimate the materials required for the production of 9m’ of plain in-situ (1:2:4/19mm
aggregate) concrete in foundation. Assume 209% shrinkage, 3 tonne truck for sand and 5
tonne truck for gravel . 10 Marks

a. Briefly explain the Prequalification process . 8 Marks

b. Enumerate the advantages and disadvantages of Negotiated Tendering. 5 Marks

c. How many tiles of 300 x 300mm will be required to cover 250m’ of floor. Assume 5%
waste. 5 Marks

d. 200m of 2.5mm’ PVC insulated single core copper cable is required for a residential
building. How many rolls of copper cable should the contractor purchase? Assume 8%

waste. 5 Marks
a. Identify the documents required during tendering. 6 Marks
b. Differentiate between technical risks and contractual risks . 5 Marks

c. How many bags of cement will be required to lay 500 blocks of cement with 10mm
thick (1:6) mortar. Assume 5% waste and shrinkage. 6 Marks
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d. Enumerate the factors that affect the choice of tendering methods. 6 Marks
5. a. Briefly explain the following components of unit rates:
1.  Material 4 Marks
u.  Labour 4 Marks
u.  Plant 4 Marks
1v.  Overhead 4 Marks
v.  Profit 4 Marks
b. Describe project overheads. 3 Marks
Table 1: Volume of materials hauled per tipper/lorry load
Nature of material
hauled Hulage by lorries/tippers
Volume of solid materials hauled per load
1 ton 2 ton 3 ton 4 ton 5 ton 6 ton
lorry lorry lorry lorry lorry lorry
Coarse aggregate (gravel) 0.57 1.14 1.71 2.28 2.85 3.42
Fine aggregate (sand) 0.66 1.32 1.98 2.64 3.20 3.96
Laterite 0.62 1.24 1.86 2.48 3.10 3.72
Hardcore 0.37 0.74 1.01 1.48 1.85 2.22
Table 2: Quantity of materials required per volume of concrete
Normal mix Quantity of cement volume of | Volume of
Cement | Fine aggregates | Coarse aggregates | By weight (in kg) By no of bags | Sand Aggregate
1 2 4 305 6.1 0.424 0.848
1 3 4 265 5.3 0.552 0.736
1 3 6 215 4.3 0.448 0.896
1 4 8 165 3.3 0.458 0.916
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Quantity of materials required per cubic meter of mortar

Normal mix Quantity of cement Quantity
of sand

Cement |Fine By weight  |By number of |Quantity

aggregate |in kg bags of sand in

m3

1 4 395 7.9 1.097

1 6 280 5.6 1.167

1 8 220 4.4 1.222
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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: SCIENCE AND TECHNOLOGY
DEPARTMENT: BUILDING TECHNOLOGY
SESSION: 2015/2016 SEMESTER: OMEGA
COURSE CODE: BLD 329 CREDIT UNIT: 2.0
COURSE TITLE: TENDERING AND ESTIMATING
COURSE COORDINATOR:
COURSE LECTURERS: DR. P.F. TUNJI-OLAYENI
MARKING GUIDES
2. a. Topic(s) covered for each question: material estimate, tendering

b. Full answer for each question

a. 100m2 = 8.3litres for 1 coat of paint

1000m2 = 8.3 x 1000/100 = 8.3litres

2 coats = 83 x 2 = 166 litres

4 litres = 1 bucket

166 litres = 166/4= 41.5 buckets = 42 buckets 8 Marks

b. Serial tendering 1s a hybrid/advanced method of tendering that combines a normal
competitive tender with negotiation

Two staged tendering In this type of tendering, the client 1s in a hurry to get the project
delivered and to start getting returns early. He then appoints his advisers and instructs the
architect to prepare the preliminary drawing based on the client’s brief. The QS prepares a
dummy bill(without quantities) and the contractors are mvited either through open or
selective method. Tenders are considered on the fairness of the rates inserted in the

dummy bill and a contractor is chosen. This constitutes the first tier 10 Marks
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c. A tender 1s made up of the following:

Tender sum which consists of the tender estimate and mark up. The mark up is made up
of profits and overheads.

Completion time

Conditions of the contract which sets out the obligations and rights of the parties and the
detailed conditions under which a successful contractor will operate. 5 Marks

3. a. Topic(s) covered for each question: prequalification, tendering, material estimate
b. Full answer for each question

2a Objectives of prequalification
1.  To eliminate contractors who are not responsible, responsive and competent
1n.  To encourage healthy competitions among eligible contactors
u.  To avoid or minimize risk of contractors failure and improve clients satisfaction
.  To enhance or assure bidding opportunities of eligible contractors

v.  To optimize the contractors selection in terms of achieving a better balance between
price and performance parameters 5 Marks

2b Tendering 1s simply the process by which a contractor offers to execute a construction
project.

Prequalification is a process by which a client evaluates the competence of a contractor to perform
the requirements associated with a given project to ensure the successful execution of the project.
Prequalification 1s a process used to investigate and assess the capabilities of the contractors to carry

out a job if it is awarded to them 8 Marks
Cement
Im’ of concrete = 6.1 bags
9m’ of concrete =9 x 6.1 = 54.9 bags

Add shrinkage 209% = 0.20/0.80 x 100 = 25%
25% of 54.9 = 13.73 bags

13.73 + 54.9 = 68.63 = 70 bags

Sand

Im’ of concrete = 0.59m’ of sand

39



9m’ of concrete = 9 x 0.59m’ = 5.31 bags

Add shrinkage 20% = 0.20/0.80 x 100 = 25%

25% of .31 =1.33

1.33 + 5.31 = 6.64m’

Assume a 3 tonne truck with 1.98m’" carrying capacity
Number of tipper loads = 6.64/1.98 = 3.35 = 3/4 trucks
Gravel

Im” of concrete = 0.741m” of gravel

9m’ of concrete = 9 x 0.741 = 6.67m’

Add shrinkage 209 = 0.20/0.80 x 100 = 25%

25% of 6.67m" = 1.67

1.67 + 6.67 = 8.34

Assume a 5 tonne truck with 2.85m’ carrying capacity,

Number of tipper loads = 8.34/2.85 = 2.92 = 3 trucks

10 Marks

Prequalification provides a client with a list of contractors that are mvited to tender on a regular basis.

To gain entry to an approved standing list, a contractor applies initially to the client and is then

assessed on grounds of :

financial stability,

managerial capability,

organizational structure,

technical expertise

the previous record of comparable construction and

VVVVYY

3b. Im2 =10 tiles
250m2 = 250 x 10 = 2500 ules

Add waste = 5% of 2500 = 125

adequacy of plant and equipment to do work properly
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125 + 2500 = 2625 tiles
3c. 200 + 8% of 200
200 + 16 = 216m
100m = 1 roll
216m = 216/100 = 2.16 = 2/3 rolls

4. a.Tender documents include;
The Bill of quantities
Specifications

Drawings

Tender form

Tender instruction

Return envelope

4b.

5 Marks

5 Marks

6 Marks

Contractual risk - These are risks stemming from the contract document and the necessary
arrangements for work to be undone by sub-contractors and/or deliveries form suppliers of materials

or components.

Technical risks - These risks center around the form of construction and ease or otherwise of executing the

work, previous experience of erecting buildings of similar construction and problems of programming and

plant utilization. The greater the risk involved, the higher the profit requirement while the reverse is the case

when the risk 1s low or normal.

4c.

500 (0.45 x 0.23 x 0.01) + (0.23 x 0.23x0.01)

500(0.001 + 0.0005) = 0.782m3
Cement
Im3 of mortar mix (1:6) = 5.6 bags

0.75m3 = 0.75 x 5.6 = 4.2bags

Add waste, shrinkage = 5% of 4.20 = 0.21 = 4.41 = 4/5 bags

4d.

6 Marks
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e The clients desire

*  The nature, magnitude and complexity of the project

*  The economic climate

*  The urgency of the project

*  Need for input by the contractor

*  Availability of contractors. 6 Marks

5.

Material -- The price of materials 1s generated in two ways. The prices may be quoted either in lump
sum or per unit prices

However, certain other costs have to be added to the cost of the materials before the actual cost of
producing the unit of work can be attained. These are as follows:

O Delivery to site

O Off loading

O Waste 4 Marks
Labour

In this regard, labour refers to contractors men comprising of all operatives on the site executing the
project. These include the main craftsmen, who are known to be qualified artisans(trade tested),
artisans (non-trade tested) 1.e. artisans without certificates, and labourers .

The labour element influences the unit cost in 2 ways:
1. The number of labour the estimator considers necessary to complete a set task.
2. The various factors that the estimator adds to the basic wage rate to give the all in labour rate e.g.
overtime, hazards 4 Marks
Plant

The pricing of plant include bringing to site, setting up and maintenance on site, dismantling and
removal from site. The maintenance cost include cost for fueling, lubricating oils, greasing,
replacement of spare parts, and insurance.
When the plant is hired, the contractor has to pay the hiring charges as required by the hiring firm.
4 Marks
Overheads - For a business to run properly and maintain its position in the industry, it most earn enough
money to cover the cost of all overheads and earn a profit for the share holders.
This money, which is additional to cost of labour, plant and material required for the execution of the contract
may be added either as a lump sum or as a 9% addition 4 Marks

Profit requirements vary from firm to firm depending among other factors on :
= the size of the contracts undertaken
= the nature of the work (i.e. alterations or new work)
= the client,
= his professional advisers,
= the regulanty of interim payments and
= the effect the contract would have on anticipated work load. 4 Marks
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Project overheads - This refers to site costs which are incurred in order that the building may be executed in
an efficient manner but does not include the prime costs. The include such items as site administration (site
supervision) 3 Marks
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