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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 amonitrgbutors do not

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



LIST OF COURSES

*ARC211: Architectural Design |

ARC213: History o Architecturel

*ARC214: Architectural Graphscand Modeling
ARC215: Building Structureb

ARC216 Building Components & Methods

*Not included



COVENANT UNIVERSITY

CANNAN LAND, KM. 10, IDIROKO ROAD
P.M.B 1023, OTA, OGUN STATE, NIGERIA

TITLE OF EXAMINATION  B.Sc. DEGREE EXAMINATION

COLLEGE: CST DEPARTMENTRARCHITECTURE

SEMESTER ALPHA

COURSE CODARC 213 COURSE TITIHHSTORY OF ARCHITECTURE |
INSTRUCTION ANSWER QUESTION ANY FIVE QUESTIONS

TIME ALLOWED: 2 HOURS

Question 1

(). Explainfour (4)factors that led to the birth of Modern Architee.
(8 marks)

(b). With well labelled diagrams only, illustrate the stages of evolution of Egyptian funerary
architecture.

(4 marks)
(c). With diagrams only, differentiate between a barrel and groin vault. (2
marks)

Question 2

(a). Briefly explain what you understand by the following terms and cite an example of each:
(). Superimposed order (ii). Colossal order
(3 marks)
(b). What are thehree (3)main parts that distinguished the facade of a Greek temple and the
three (3)subdivisions of these main parts?

(6 marks)
(c). List in hierachical arrangement the names of the orders invented by the Greeks and the
Romans.
(5 marks)
Question 3

(a). List the names of thHiave (5)chambers found in a Roman public bath and explain their
functions.



(5 marks)
(b). Mention thelargest and most important amphitheater of Rome. @¥ght (8yelevant
points only, give an architectural description of the amphitheater
(9 marks)

Question 4

(a). The raw materials available and the technologies developed to utilize them largely
determined the nature of architectural practice within a particular civilizatiotw@s{2$
examples from your study of History of Architecture to support this assertion.

(3 marks)
(b). Define beauty in architecture according to Leon Battista Alberti.
(1 marks)

(c). With well labeled diagram, identify and explain the functions of the five (5) chambers that

constitute the interior of the Egyptian pyramid.
(10 marks)

Question 5

(a). What is a basilica? List the names and location of the basilicas commissioned by Emperor
Constantine.

(4 marks)

(b). With well labelleddiagrams onlyexplain thdour (4)stages of evolution of the standard
theme of Church planning layout.

(8
marks)
(c). Differentiate between a peripteral and an amphiprostyle temple.
(2 marks)
Question 6

(a). Name the basilica that represents the seat of the Catholic ChurabigBi\({8)elevant
points that best describes this basilica.

(10 marks)
(). Explain briefly what you understand by the
(2 marks)
(c). Discuss brieflthree (3)ffects of climatic influence on Egyptian Architecture.
(3 marks)



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: ARCHITECTURE
SESSION: 20152016 SEMESTERALPHA
COURSE CODE: ARC 215 CREDIT UNIT: 2
COURSE TITLE: BUILDING STRUCTURES
INSTRUCTION: Answer Any Three questions from the five questions
COURSE COORDINATOR: ARC G.M.ALALADE
COURSE LECTURERS: ARC.G.M.ALALADE & ARC.0.A.OWOSENI

1. (a) With the aid of sketches, explain the characteristic features of the following structural
support. (i) Roller support (ii) Pinned support (iii) Fixed support (6 marks)

(b) A simply supported beam ABCD 5.5m longhstiat AB=2m, BC =1.5m, CD =2m. It is
loaded with a point load of 7KN at B and another 15KN at C. If the simple beam has a roller support
at A and a pin support at D;

(i) Determine the degree of statical determinancy of the beam.

(i) Calculatehe reactions required to keep the beam in equilibrium (12marks)
(c) Distinguish between statically determinate beam and statically indeterminate beams. Give
three examples of each. Provide appropriate sketches (6 marks)

2. (a) Using two examples, discuss in details either of the following: (i) cable stayed structure or (ii)
cable suspended structure (show the load path difgn@adistribution pattern and other relevant
illustration) (8 marks)

(b) A cable element of 36m span supports point loads of 45KN and 60KN at 12m and 24m
respectively from the left support. If the cable sag at the 45KN load is 6m, calculate:
(i) The reactions at the supports
(if) The tension# the cables (12marks)
(c) Define the term eccentric loading in column (3 marks)

3. (a) Compare and Contrast the following structural systems using relevant examples and sketches:

(i) Shell and Truss (i) Arch and Cable (16 marks)
(b) Provide the basic structudaitail of the support for a typical streetlight in Covenant University
(sketch is mandatory) (4 marks)
(c) Define the term structural modeling (3 marks)

4a. Write short notes on the following:



I. Buckling in columns ii. Bending in beams iii. Moment of a Force iv. Elastic behavior of

materials (8 marks)
b. Describe with the aid of sketches:
(i) dl the different force types (ii) all the different force systems (12marks)

c. Discuss the principle of transmissibility of forces, with the aid of sketches. (3 marks)

5a. Outline in one sentence the faling: (9 marks)
I. the basic requirements of an architectural system
il. the basic requirements of a structural system system
iii. the basic requirements of the Vitruvian model
b. State and disss in detail with the aid of well annotated sketches three (3) uses/applications of an
arch structure (12marks)
c. Define the term building structs 2 matks)

1. (a) With the aid of sketches, explain the characteristic features of the following structural
support. (i) Roller support (ii) Pinned support (iii) Fixed support (9 marks)

i.  Roller Support
Roller supports are free twmtate and translate along the surface upon which the roller rest

(movement only in one ax)sE.g Rubber bearings, Rockers

Idealized Symbol Reactions Number of Unknowns

(1) Reaction is perpendicular
to the supporting surface.

ii.  Pinned Support
A pinned support caresist both vertical and horizontal forces but not a moment.

They will allow the structural member totate but not to translatén any direction. Example
of pinned connections includes bolts and nuts which can be found in triieesesulting
reaction forces include both horizontal and vertical forces.

iii. Fixed Support



Fixed supports are also called rigid support. A fixed support does not allow movement in any
direction i.e. they resist vertical and horizontal forces as well as a moment (rotation).

A flag pole set in to aancrete base is a good example of this kind of support.
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1c. Statically Determinate Beams
These are beams in which the support reactions may all be determined by the laws of statics.
Examples of such includeSimple beamdOverhanging beam& Cantilever beams
Statically Indeterminate Beams

These are beams in which the reacting forces cannot be determined by the equations of static
equilibrium. Examples include: Supported cantileeentinuous beam& Fixed beams

Simple Beam
l Rix l

Ray Roy

Overhanging Beam
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Ray Ray
Cantilever Beam
F F
: -
N ] &—— Rox
Y
Ray



Supported (Propped) Cantilever
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Continuous Beam
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Fixed-Ended Beam
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Mair cable

Abutrent L,

2000 -2010

XIHOUMEN BRIDGE (2nd longest suspension bridge)
"w_‘b'.— S i

ARCHITECT/ENGINEER: CCCC Highway Consultants Co., Ltd.

LOCATION: Ningbo, Zhejiang , China Zhoushan, Zhejiang , China
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http://structurae.net/companies/cccc-highway-consultants-co-ltd
http://structurae.net/geography/ningbo
http://structurae.net/geography/zhejiang
http://structurae.net/geography/china
http://structurae.net/geography/zhoushan
http://structurae.net/geography/zhejiang
http://structurae.net/geography/china

DATE COMMENCED: 16 December 2005
DATE COMPLETED: 25 December 2009
COST OF CONSTRUCTION: $363 million

STRUCTURES

LOAD PATH DIAGRAM
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(MmEasUrements in meters)
Bridge length; 3.977m

960m Central spam: 1.9%1m S60m

1A Anchorage 2P Tower 3P Tower a8 Anchor.

TE
(Theoreticel cable pasd) ™,
Ragd surface aknalion: Rosd surface ekwation; Road surface ekevation:
TP +87m TP +53m

i Mearly Highest High Weter Lewel w —L:)
- — P04 = et
Reed wuface eknenian: TP +81m - .
1A 2P 3P 4A
Tower foundstion Towes foundation T80 Tokyo Bay mean sea level

SPECIAL FEATURES

It is the longest spanning suspension bridge in China and second in the

world

2011-2015

AlZHAI BRIDGE
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ARCHITECT/ENGINEER:
LOCATION: Jishou, Hunan, China
DATE COMMENCED: October 2007
DATE COMPLETED: 31 March 2012
COST OF CONSTRUCTION:

SKETCHES

FACE OF BACKWALL . ; o 1E7ST-0" END TO END OF ANCHORS

FACE OF BACKWALL

Al SPAR B W SIS
B BRTINE FARELS ® 2507 = TE0 T ERTHEE FANELS & 257 + 2157-0%

LOAD PATH DIAGRAM

s '“h Tengion
Tension
Compression Compression

s
<<—
F
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Cable Stayed bridge

\i\ \\\ B

7 ﬁlF‘ “#ﬁn e T T T T EL

SUTONG YA
Basic de

ZE RIVER BRIDGE - CHINA

diagonal stays support
roadbed and generate

emﬁ] SNRELSAETE InstituteTadngji University

Architects- At

weight of ' X
EerfinedenCivil Efoi
resiots thrust .
due to cable '
kizgation-Nantong /

’ér_rr:'ié'flnf_sﬂtme of Southwest Jiaotong University

horizontal thrust

Cost of construction US$1.7 billighPy'en
Substructure

Designed and constrext with the emphasis on sustainable development or environmental
protection in the mother river of China, Yangtze River. This aim was achieved through selecting
group pile foundation instead of caisson to alleviate the impact on the river flow, instatiogs

scour protection to minimize the erosion in the river bed, and adopting partially hydrolyzed
polyacrylamide (PHP) system for clay mud treatment to reduce the disposal of bored pile
construction.
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2c. Eccentricity in Columns
Usually loads are assumed to be applied at the Centroid of the section and in that

instance the column is said to &eally loaded Otherwise it iseccentrically loaded.
An eccentrically loaded column is loaded elsewhere beside the centroidal axis, this
induces a moment about the column.

e (T e
i .
(a) (b)

Fig. 9.1 (a) Axially or concentrically loaded column

(b) Eccentrically loaded column

3. (a) Compare and Contrast the following structural systems using relevant examples and sketches:

(i) Shell and Truss  (ii) Arch and Cable (16 marks)
(b) Provide the basic structudatail of the support for a typical streetlight in Covenant University
(sketch is mandatory) (4 marks)
(c)Define the term structural modeling (3 marks)
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3ai

S/IN | SHELL (4 Marks) TRUSSES (4 Marks)
1. 1. Defination 1. Defination:

U A Shell can be defined as a cury U Thetrussis a framed structwrged
structural skin covering an area. for the same purpose as a be
except that the spans they cover

U They are light weight structurs usually much larger.

element.

U In a framed structure such as t
truss, members are subjected
direct tension or compression.

U The forces in the shell or membra
are compressive and in i
restraining edge beam tensile.

U Trusses develop their strength fra
the triangulation of members.

2. Types: 2. Types:
i Domes U Cantilever truss
U Barrel Vaults U Simply-supported truss
i Conoids

y , . U Overhanging truss.
U Hyperbolic paraboloids

3. Usage: 3. Usage:
U Roof Construction: made ¢ 0 Roof trusses
concrete U Bridge trusses
U Storage made of metal/ fibre glas
4. Sketch 4. Sketch
l—

3aii Arches and Cables

An arch in compression and a cable in tension. He summarizes his observation in the

foll owing st at e mecable sofinveted, stards thestouching pleeexaf b | e
an archo. This statement implies that when
arch.

17



It is important however to point out that in practice arch structures are not really formed by
the inverson of corresponding cable elements.

__________________________ L
NN

(c

Cable geometry Arch structure

a. Differences
There are importardifferences between cables and arches which shall be summarized
as follows:

18



U Cables are flexible members and therefore cannot resist compression. The materials
of arches must be sufficiently stiff to allow them to carry compressive forces.

U Cables do not hee a definite geometry, they deform considerably to maintain
equilibrium, arches on the other hand must maintain a stable geometry and larger
crosssectional dimension in order for efficient force transmission.

3c. Structural modelings the process of creating a representation of the building so that you can
study it before dealing with the real structdyestructural model allows us to investigate: Reacting
forces, Stresses, Strains & Displacements e.t.c due to a given applied load

4a. Write short notes on the following:
. Buckling in columns ii. Bending in beams iii. Moment of a Force iv. Elastic behavior of

materials (8 marks)
b. Describe with the aid of sketches:
(i) all the different force types (ii) all the different force systems (12marks)

c. Discuss the principle of transmissibility of forces, with the aid of sketches. (3 marks)

4bi . FORCE TYPES
Collinear Forces

F1 F2 F3

v
|
v

— G—
ie. F1-F2+F3=F4
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One intelligent hiker observing three other
hikers dangling from a rope.
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Concurrent Forces

/r\Z

Coplanar Forces

20



Parallel Forces

- 5. FORCE SYSTEM
Concurrent-Coplanar

Nonconcurrent-Coplanar

Concurrent-Noncoplanar

21



Nonconcurrent-Noncoplanar
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Tramsmissibility Of forcestates that a force may be moved along its line of action without changing
the external effects that it produces on a body it is acting on.

5a. Outline in one sentence the following: (9 marks)
I. the basic requirements of an architectural system
. the basic requirements of a structural system system
iii. the basic requirements of the Vitruvian model
b. State and discuss in detail with the aid of medtated sketches three (3) uses/applications of an

arch structure (12marks)
c. Define the term building structures (2 marks)
5ai.

Functionality - ability to serve the intended use
Economy- optimum use of materials and construction methods to achieve design goal
Aesthetics visual appeal, beautiful,

5ail.
Safety: A structure must be strong, durable and elastic and able to support its load safely without
causing a threat to lives and properties.

Aesthetics:A structure must be visually appealing, that is pleasing to the eye

Economy: A structure must be cost efficietthat is using minimum resources to achieve
maximum results.

Saiii.

Firmitas Firmness, strenghth,

Utilitas Utility, Useful

VenustasBeauty, Visual appeal

5c¢. Building structure is the support system (skeleton) dbalding in its externaind internal
environment. The external environment refers to the external forces acting on it such as self
weight, imposed load, snow load, wind load and secondary load. The internal environment refers
to the deformationchange inform i taking place within the material as a result of the external
forces.

Building Structurs is the support system of buildings and its response to its environment or its
behavior under different applied loads.

23



CANAANLAND, KM 10, IDIROKO ROAD

P.M.B 1023, OTA, OGUN STATE, NIGERIA.
TITLE OF EXAMINATION: B.SC. EXAMINATION
COLLEGE: SCIENCE AND TECHNOLOGY
DEPARTMENT: ARCHITECTURE
SESSION:2015/2016 SEMESTERALPHA
COURSE CODE: ARC216 CREDIT UNIT: 3
COURSE TITLE: BUILDING COMPONENTS & METHODS |
INSTRUCTION : ANSWER FOUR (4) QUESTIONS ONLY  TIME: 3HOURS

NOTE: Participation in SIWES and submission of Log Book,(Maximuml10marks)

1.(a) Site investigation is a major preliminary protésasibility studies. State fgectives of site
investigation and examination. What are the advantages of site investid@imarks)

(b) llustrate the soil samples triangle chart; plot and identify precisely soil samples with 25%, 30%
and x% being sd, silt and clay; silt, clay and sand; and clay, sand, and silt. What soil sample is
generally good for cropping? How many soil samples are discrete and how many soil samples are
compoundA5marks)

2.(a) Explain precisely the building rises. There alevezl180 buildings in CU; attempt to classify
them as single group, or in clusters, or di
appropriate.(10marks)(b) Differentiate between a contractor and a consultant on a building
construction projecAlso state the exact relationships between th€Gmarks)

3. (a) Site preparation starts aftecafitract documents and arrangements have been finalized and
site handed ovep the contractor. Discuss any fite preparation activities you will need to carry
out on a building construction project on a waterlogge(d 8itearks) (b)
Explain briefly the reality of ownership of a parcel land for building development in Nigeria
(5marks)

4.(a) At a meeting with your client on a given project, you have been givertessio give them
freehand sketches for a 5.0m x3.0m secbitdgk including toilet facilitiet® enable them to
commence its construction on a stable soil (Expectations: floor plan, foundation plan, 2 elevation, 1
section and 1critical detail requiiactarly part of constructiof@Omarks)b) Who are consultants

in relation to a buildig construction project? State ffuactions of consultants on a building
construction projec(5marks)

5.(a) With the aid of sketches, explain timbering and tinthéyjmes in relation to excavation.
(10marks)b) Give nomenclature(s) that capture(s) afidll@ving items: (i) professionalization in
construction industry (C{ij) commissioningii) hexaplex an¢iv)maisonetteand explain anthree

of them (5marks)

24



6.(a) Explain briefly the contractual relationship within each thiréemnain types of procurement
methads. Enumerate the functions lafildings and comment on their changeability or otherwise
overthe centuries or the millenniglOmarks)b) Differentiate between site investigation and site
preparation(5marks)

SIWES (10 marks)F OUR (4) QUESTI ONS (60 mar k(ZOnarks)é é é é é ¢

25



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: ARCHITECTURE
SESSION:2015/2016 SEMESTERALPHA
COURSE CODE: ARC216 CREDIT UNIT: 3
COURSE TITLE: BUILDING COMPONENTS & METHODS |
INSTRUCTION : ANSWER FOUR (4) QUESTIONS ONLY  TIME: 3HOURS

M.S.

NOTE: Participation in SIWES and submission of Log BdMaximum10marks)
1.(a) Site investigation is a major preliminary process of feasibility studies. State 5 objectives of site
investigation and examination. What are the advantages of site investigation? (10marks)
1. To examine soil physical propeg
2. To establish the presence of any geological features and the upper or lower limits of the
water table.
3. To collect systematically and record all necessary data which will be needed or will help
in the design and construction process of a proposed work.
4. To determine the suitability of a project on a site.
5. To determine the extent of preliminary works to be carried out in order to determine
intelligently the best location for a building.
6. To ensure that some statutory regulations are not contravened.
7. To determine the extent of preliminaries and make realistic tendering.
The 7 points @léééeéecécécécéecmmmbisteéecééeéecécécr=
What are the advantages of site investigation? (3marks)
1. Avoiding future legal tussle with constituted authorities
and neighbours at tteeljacent sites.
2. Forewarning to the participants of likely hazards.
3. Avoidance of accident or danger to workmen due to
proper planning. The 3 pod3marksy @lééeéeééeeééeeé
EEEEeéeéeéebccbbécébécécéeeeeeecéecéeéceé ééeromakse

(b) lllustrate theoil samples triangle chart; plot and identify precisely soil samples with 25%, 30%
and x% being sand, silt and clay; silt, clay and sand; and clay, sand, and silt. What soil sample is
generally good for cropping? How many soil samples are discretevanabhy soiamples are
compound? (5marks)

Il lustration of the soil samples triangle cha
plot and identify precisely soil samples with 25%, 30% and x= 45% being

sand, silt and clay= Clayeéeééeééeéecécécééeeéeéecéce
sit, clay and sand= Sandy clay | oam or Clay | o:

26



and clay, sand, and silt= Clay |l oam or Loaméé
What soil sample is generally good for croppi
How many soil sampl es aréeé édéiéséc.r=etOe.:5 3) ééeéeéeé
and how many soil samples are compoimarls? 9 ¢ééé
2.(a) Explain precisely the building rises. There are well over 180 buildings in CU; attempt to classify
them as single group, or in clusters, or di

appropriate. (L0marks)

6building rises: brief desdiign+ sketches @1.5= 9marks)

Classification: allarelewi se bui |l di ngeééé é é éé é&é&ade &lbmarks

(b)Differentiate between a contractor and a consultant on a building construction project. Also state
precisely the relationslsipetweerthe tvo. (Smarks)

A consultant is a professional employed by a client to carry out a professional service such as to
design or supervise any aspect of a building construction project, while a contractor is a builder
employed by the client to execute a building construction project as designed by the consultant.
Eéééécécéééeéeéeéeéeéeécécéeceeceeceeésd ) :
Relationshig both are employednd paicby theclienéE é e e € € é é é é ééééeée. . )
Consultant supeises the works of contractor beingexecutedr c | i ent ) Smarks2 poi nt

3. (a) Site preparation starts after all contract documents and arrangements have been finalized and
site handed over to the contractorsdiss any 5 site preparation activities you will need to carry out

on a building construction project on a waterlogged site. (10marks)

Set up topographical and geological survey of the area.

Site clearing.

Site dewatering.

Soil investigation/ exploration.

Obtain soil samples for test and analysis.

Determine depth of soil investigation.

Provide access road.

Provide infrastructures such as water, electricity etc. for works.

. Provide temporary structures, e.g. hoarding, temporary site office, store, sheds etc.
NOTE: The students are expected to discuss how to carry out any five of the

above site preparation activities.

Any 5points @2éécéécééécééeéeceéeeéeécrmarnséecéeceéce

©CoOoNokWNE

(b) Explain briefly the reality of ownership of a parcel landuitding development in Nigeria
(5marks)
Explanation of temporary nature of land ownership for duration of title and effects on building

//////////

devel opment on parcels of | andéeéécééohmarkséeéceecée

4.(a) At aneeting with your client on a given project, you have been given 15minutes to give them
freehand sketches for a 5.0m x3.0m secbiagk including toilet facilitie® enable them to
commence its construction on a stable soil (Expectations: floor plan, foundation plan, 2 elevation, 1
section and 1critical detail required in early part of construction).(10marks)

27



Floor plan= 3, foundation plan=2, 2 elevation=2, tiose? )
and lcritical detail required in eaflOmgrkspart o

(b) Who are consultants in relation to a building construction project? State 5 functions of
consultants on a building constructwaject.(5marks)

Consultants are the professionals employed by a client to carry out professional services such as to
design, administer or supervise any aspect of a building construction project. They include the
Architect, Structural Engineer, Mechani€ad gi neer , El ectrical Enginee

Functions of Consultants includéte student is expected to list any five of the following:
Designing any aspect of the project
Supervision of work on site
Preparation of contract documents
Preparation ofirawings for approval and construction
Issue site instruction to the Contractor
Approve work done by the Contractor
Approve payment to the Contractor
Issue payment certificate to the Contractor
. Provide the Contractor with adequate drawings and inforntatiamry out the work
10. Preparation of asuilt drawings
11. Preparation of bill of quantities
12. Preparation of final account, etc.
NOTE: Students are expected to list any 5 of the above functions of Consultants.

Any S5points @0.5¢é¢ééééééécceceeeééééeEe@edbmue&s

/////////////////////////////////////////

©CoNoOA~WNE

5.(a) With the aid of sketches, explain timbering and timbering types in relation to excavation.
(10marks)

Timbering is the temporary support provided to hold up the eathie aides of a trench in loose

soil to prevent them from collapsing. If the sides of the excavation are completely covered with
timbering, it is known as close timbering whereas any form of partial covering is called open
timbering.
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