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SECTION A
Answer all questions in the OMR form (total marks = 50).

Q1

Q2

Q3

Q4

Q5

IBS should be deemed beyond product replacement exercise by understanding the degree of
industrialization. Arrange the following degrees of industrialization for construction from low
to high, as classified by Roger-Bruno Richard (1998).

I. Robotics IV. Mechanization
II. Reproduction V. Automation
III. Prefabrication

A I2>I2>V2>1IVva1l CHI=>V>IV>I~>1
B.IMM=>IV>V-2>I>1 D.IV>II>V 2>1->1

Which of the following degrees of industrialization aim at substituting labour with machinery?

I. Robotics IV. Mechanization
II. Reproduction V. Automation
III. Prefabrication

A. LIV andV only C. Iand V only
B. LI IV and V only D. All of the above

Company NHA has been asked by client to consruct a 10-storey hotel in Hulu Langat using
one of the IBS methods. The method should result in high quality finishes, fast construction
with less site labour and material requirement; and involved onsite fabrication, in which the
walls and complete building are cast onsite. Which of the followings best describes the IBS
method above?

A. Precast concrete wall panel C. Blockwork system
B. Precast concrete framing D. Formwork system

A building needs to be constructed with the utilisation of CMU (bricks) for external wall.
Which of the following methods of construction can be implemented?

I.  Precast concrete wall panel III. Formwork system
II. Precast concrete framing IV. Prefabricated timber framing
A. Tand III only C. II'and IV only

B. L II and III only D. All of the above

IBS construction phase is different from conventional systems from start to finish. Arrange

the following stages of main construction process for product reahzatlon of IBS mcthod 1n
sequential order: ]

I. Ancillary site works III. Installation of IBS components
II.  Producing/manufacturing of product  IV. Delivery of IBS components to site
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Q6

Q7

Q8

Q9

A I>I2>1V> I C. I>1I>1~>1V
B. I=2>IV>1I->1 D. I>20I>IV >1I

The IBS scoring system was developed to determine the percentage of IBS
component/system usage in buildings or projects. The scoring can be applied in the following
project categories:

I. Residential IV. Infrastructure facilities
II. Commercial V. Institutional
OI. Industrial

A. L 1L, III and IV only C. LII III and V only
B. LIL IV and V only D. All of the above

IBS score was introduced in 2005 aiming for computing the total IBS component used in a
building project as set out in the manual. Which of the followings are the strategies to increase
the IBS score in a construction project:

I.  Use of standardised components according to MS1064
II.  Use of prefabricated components
III. Repeating features of structural layout
IV. Design using Modular Coordination concept

A. I, IT and III only C. IL IIT and IV only
B. I, Il and IV only D. All of the above

Which of the followings is/are TRUE about IBS scoring system for wall system?

L. Points are awarded based on various types of wall systems used
II. Allocation of score is based on percentage of floor area that utilises the wall system
II. Wall parapet and corridor is excluded in the calculation
IV. The wall system includes precast concrete panel, dry partition, toilet cubicle partition
wall and cavity wall

A. Tonly C. Iand IV only
B. I, Il and III only D. All of the above

“A building can use two or more systems, allows selection of components supplier where
everybody can bid to produce lower price of components. Manufacturer and installer will look
for cooperation models that will create benefit for both.”

Which of the followings best describes about the statement above?

A. Modular coordination C. Closed system™"" .
B. Open system D. BothB and C i_‘:

SPR
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Q10

Q11

Q12

Q13

Q14

“This category refers to the various pre-fabricated materials that have entered the market,
which include gypsum, wood wool, polymer, fibreglass, glass and aluminium-based IBS
components.”

Which of the followings best describe the above statement?

A. Precast concrete wall panel C. Steel framing system component
B. Blockwork system component D. Innovative method

What term is best described the following criteria?

e Interlocking or lightweight

e The component can be designed as a load bearing wall system
e Can be dry system (mortarless)

e Installed like ‘lego’system

A. Precast concrete wall panel C. Steel framing system component
B. Blockwork system component D. Innovative method

Which of the followings is FALSE about Modular Coordination?

A. To encourage the interchangeability of component in IBS

B. To improve productivity through the reduction of wastages in the production & installation
process

C. IfIBS system is modularly coordinated, it leads to a closed building system in contrast to
an open building system

D. Facilitate corporation between building designers, manufacturers, contractors and
authorities

You are required to design a building which uses precast concrete wall panel (internal and
external) as a method of construction using Modular Coordination (MC) concept. Which of
the horizontal coordination referencing systems below is the most suitable?

A. Boundary reference C. Flush reference
B. Axial reference D. None of the above

Figure below shows a horizontal coordination for a component. Which of the followings best
describes the component?

Component

nx3M
internal

A. Partition C. Load bearing walls
B. Fagade/cladding D. Beams |
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Q15 The followings are TRUE about precast hollow core slab, EXCEPT

Q16

Q17

L
IL
1.
Iv.

A.
B.

light in weight due to the hollows within the slabs
less cost of steel as only tendons are used
posses monolithic characteristic as good as conventional slab

suitable for the construction of office buildings that require spacious areas for flexible
interior design

I and II only C. I, Tand IV only

I and IV only D. None of the above

The followings are TRUE about the use of precast concrete hollow core slabs constructed as
‘topped’, EXCEPT

A.

B.

€.
D.

Enables the floor system to provide resistance to water leakage in between the hollow
core slab joints

The loose precast slab components are tied together using steel ties in order to form a
monolithic slab

Provide good level of floor surface

Carry moving loads and heavy concentrated loads

A residential apartment needs to be constructed using precast concrete framed structure. The
spanning for floor system is not more than 5Sm. Which of the followings best describe the type
of slab to be used?

A.
B.
C.

Precast planks
Precast concrete hollow core ‘untopped’ slab
Precast concrete hollow core ‘topped’ slab

D. All of the above

Q18 With regards to the figure below, the type of construction can be used for stability system is:

Rigic!
Transverse beam
= /
=
—=>
!
/
|
T T
A. Lift core C. Wet joint beam-column connection
B. Stair case core D. Shear wall
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Q19  Which of the followings describe the diaphragm action for precast framed structure?

L. Lateral loads acting on a building can be transferred safely to the lateral stability system
through the bending action of the slab diaphragm.
II. For untopped precast slabs, the rigid floor diaphragm of the precast floors can be achieved
by connecting the precast slabs by means of welding, or tying.
II. For topped precast slabs, the rigid diaphragm can be achieved by having reinforced
structural topping consisting of cast insitu concrete with steel mesh.
IV. The loose components of precast slabs should be connected together to enable the floor
slabs to act as a rigid horizontal diaphragm.

A. 1I and III only C.1I, III and IV only
B. I, I and IIT only D. All of the above

Q20 The details of an IBS score for a project are as follows:

e Structural system = 20%
e Wall system = 8%
e Other simplified construction solutions = 20%

Which of the followings is TRUE about the project?

A. Whether the project is government or private project, it can not be exempted for levi.

B. If the project fully utilised standardised components and it is a government project, this
project can be exempted for levi.

C. The IBS score for this project can be increased if it uses common brickwall for wall.

D. The IBS score for this project can be increased if 30% of the construction area uses precast
concrete and column, precast concrete slab and prefabricated metal roof system.

Q21 Which of the followings describes the below statement:

e Suitable for structures spanning in the range of 4m to 12m
e Lightweight
e Economical due to the used of tendons instead of steel

Precast concrete hollow core slab ‘topped’
Precast planks

Precast concrete hollow core slab ‘untopped’
Both A and C

All of the above

MUOw

Q22 Which of the followings is/are TRUE about the figure below:
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Q23

Q24

Q25

I. The system does not allow for the interchangeability of components from different
factories.
II. A system where all elements of industrial production of components to be used for
specific designs for specific projects.
II. Each component manufacturers have their own propriety building systems to be adopted
in the project.
IV. Allow openness to select components supplier where everybody can bid to produce
lower price of components.

A. TIand II only C. IV only
B. L, II and III only D. None of the above

Which of the followings are classified under non-structural IBS component?

I. Facade III. Non-load bearing wall
II. Cladding IV. Balcony
A. Tand II only C. All of the above
B. Iand IV only D. None of the above

Which of the followings is/are FALSE about IBS project procurement management?

I. The resources for IBS project management are manpower, machinery, money, material
and market.
II. For IBS project executed through Design and Build (DB) contract, the installer for IBS
components can be selected from either IBS supplier or the DB contractor.
III. The types of contract tender for DB project are JKR2010 and PAM2006 only.

A. II only C. All of the above
B. II and 1T only D. None of the above

Which of the followings is/are TRUE about organisation management for IBS project?

I. The advantage of implementing IBS project is that safety aspect can be avoided since
the factory operation is in controlled environment and creates no hazard.
II. Apart from inspection team, one of the members in Quality Control (QC) team
organization at IBS factory could be production manager.
II. Since the IBS component has go through the QC inspection process at the factory before
transported to site, the component must be installed immediately and does not need to
be checked for damages when it has arrived at construction site.

Il only C. All of the above
II and III only D. None of the above

w >
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SECTION B
Answer all questions in the OMR form (total marks = 20). In the OMR form, select A for TRUE or B
for FALSE statements.

Q26 to Q30 are referring to the figure below.

Q26
Q27

Q28
Q29

Q30

Concrete
footing

The connection type is considered semi-rigid.

The connection has the ability to provide moment resistance at the
connection between column end to footing.

The connection method is grouted pocket.
The construction method involves the precast column with vertical
sleeves at the end is inserted into the starter bars and fixed to the

footing using steel plate.

The type of joint for this connection is wet joint.

Q31 to Q35 are referring to the figure below.

Q31

TRUE

TRUE

TRUE

TRUE

FALSE

FALSE

FALSE

FALSE

FALSE

TRUE...... FAIQEMQ

Ties no. 1 require a bar to be placed between edges of precast
units and insitu-fill to create a robust joint. ;
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Q32
Q33

Q34

Q35

Q36 to Q40 are referring to the figure below.

Q36
Q37
Q38
Q39

Q40

BFP40603
Ties no. 6 represent connections between beam to column. TRUE / FALSE
The importance of these ties to the structure is the ability to TRUE / FALSE
transfer loads to un-failed members through alternate load paths.
The structure represents precast concrete framed with ‘topped’ TRUE / FALSE

precast concrete slabs.

Ties no. 1 are used to connect the precast slabs to achicve rigid TRUL / TALSE

floor diagram.

o0 o
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Axial reference system is used for dimensioning purpose. TRUE / FALSE

All columns and perimeter beams are modular.

All doors and windows are in modular size.

TRUE / FALSE

TRUE / FALSE

Cross walls/internal walls are placed in technical zone or space. TRUE / FALSE

The horizontal coordination is defined as My = n x M, where @TRUE / FALSE

M=100mm.

'l
1
1
1
!
i
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Q41 to Q45 are referring to the table below which shows the IBS score calculation for two building
construction projects. The projects are the development of 200 units of two-storey terrace
houses, in which both projects use different construction method.

IBS score calculation Project M Project N
Structural system 50% 35%
Wall system 20% 0%
Other simplified construction solutions 10% 18%
Q41 Project M could probably use precast concrete load bearing wall TRUE / FALSE
panel.
Q42  If both are projects are private project, they can be exempted from TRUE / FALSE
paying levi.
Q43 Project N could use non-loadbearing lightweight blocks for wall. TRUE / FALSE
Q44 Both projects may use any IBS structural components. TRUE / FALSE
Q45 If the percentage of horizontal layout repetition for Project Nis TRUE / FALSE
100%, at least 5 components are mojoritily standardised
components.

SECTION C

Answer all questions in the answer booklet (total mark = 30 marks).

Q46 (2) You are a design-and-build contractor for an upcoming project of ‘Construction of 2-
blocks 30-storey apartment” using IBS method instead of traditional method, and also
request the project team to propose the best type of IBS to be used. The vertical layout
of the building is similar from first floor up to 30% floor, and the method should
eliminate the bricklaying and plastering activities. Discuss your proposal of the most
suitable method in the following aspects:

@) State your choice of IBS construction method.

(1 mark)

(i)  Justify your selection of IBS construction method based on the information
given above.

(4 marks)

(i)  Discuss FOUR (4) advantages of the selected method as compared to other
types of IBS.

(8 marks)

(b)  The precast slabs normally used for the floor system are either precast hollow core

slabs or precast planks. With sketches, discuss how the monolithic characteristic can
be achieved in the precast planks.
(7 marks)
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(c) With the aid of a diagram, discuss the different phases in IBS and conventional cast
in-situ construction timeline. Explain the impact of IBS on construction period
timeline with regards to the different phases from conventional method.

(10 marks)

— END OF QUESTIONS -
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T&IOLIBSSMFWM?W

.| in-eitu column and
. | beams using reusable®®| g7 0.8 05 0.3 07 0.7 0.6

| in-situ column and

beams using
fimber®) formmrork

| Vertical and horizontal
member systems / 08 0.7 0.6 05 08 0.8 0.7
structure

s |
E Sinel colerng and 1.0 09 07 08 10 1.0 1.0

Notes :

1. Precast concrefe siab include hall siab, hollow core siab, and precast prestressed planks.

2. Precast concrele Include products of factory precasting, sits precasting or the useof Sit-up sysisms.

3. Rsusable formworks include plastic, fibregiass, sioel, aluminium and other metal formworks thet can be used not less
then 20 cydies.

4. Timber formwork means the Smber components are sized, cut and Tabricated in-siiu 1o form the Tormworks and the
required temporary works.

5. For structural system using Load Bearing Yall, whether precast or in-situ, the factor can be detenmined from the table by
treating the wall &3 a wide column. y

6. The IBS factor for tunnel formwork system s 0.6,

7. Load-beering biockwork Include intesiocking block, concrets masornry unit, holiow biock and Bghiweight block.

8. This Is for struchures without fioor. Refler ecamples In Saction 8

9. For other sluctural systems not mentionad in the table pleass refler in IBS Centre, CIDB for the IBS Facior.



Table 1A provides the IBS factor, Fs for varicus types of roof system.

Table 1A. IBS Factor for Roof Structural Systems — Fs
a. ’rPrefab timber roof truss 1.0
b. Prefab metal roof truss 1.0
c. .Precutm metal roof truss 0.5
d. | Timber roof trusses® 0.0

Notes :

1. Precut means the metal section are cut and sized in factory but assembled m-~gitu.
2. Timber roof russes means the timber components are cut, sized and fabricated in-situ to form the formworks and the

required temporary works
Table 2. IBS Factor for Wall Systems
1 | Precast concrete panel‘"
2 | wall cladding® 10
3 Prefabricated timber panel ' 10
4 | Full height glass panel ® 1.0
5 | Drywall system™ 1.0
8 | In-situ concrete with reusable system formwork 0.5
7 | In-situ concrete with timber © formwork 0.0
8 | Blockwork system® 0.5
9 | Pre-assemble brickwall / blockwall ® 10
10 | Common brickwall ' 0.0
Notes :

0N

© @

Mmmmmmmwmwm.mmmmmm
of factory precasting, site pracasting or the use of tiit-up systems.

Wall cladding consists of panel actings as wall or facade and not as a skim to brickwall.

For full height windows, use the IBS Factor for panel giass. For wall with non-full helght windows, taks the higest
or widest material e.g. brickwall, precast wall, glass, efc.

Precast dry wall include cementitious panels and composite gypsum boards.

Reusable formworlkes include plastic, breglass, steel, aluminium and other metal formworks that can bs used
repsatedly.

Timber formwork means the timber components are sized, cut and fabricated in-situ 1o form the formworks and the
required temporary works. This is commonly referred to as stickbuilt formwork. Timber includes plywood.
WMMWNM)MWMMMW@t
concrets biocks that can be laid on adhesive mortar.

Pre-assemble bricdewallbloclwall means brick thet being kid in form of a pane! and transported to site.

Wall constructed using tunnel formworks, use Factor of 0.6. i e

For other wall system not menioned in the table please refer io IBS Centre, CIDB for IBS Facior,



Table 3. IBS Score for Other Simplified Construction Solutions

PERGETAGEOFUSABE

' ms:qsx.

TSSSXS‘IU%'.

um.xstmou wsrmnmmconmm‘monus 1034 o

i) Beams ™ Nos 2 4
“|ii) Coumns®™ Nos 2 4
1| iil) Walls m 2 4
:iﬁn&usm m? 2 4
 : | v) Doors® Nos 2 4
i vi) Windows Nos 2 4
i nzpslmou OF srmcm uvom'

: ) nepeﬁﬁonomoortoﬂoormigm Nos 1 2
2 ii) Vertical repetition of structural ficor layout Nos 1 2
| iii) Horizontal repetition of structural floor layout | Nos 1 2

Horizontal repetition of structural floor layout

Notes :

el
v

Npp ApN

Refer in MS 1064 : Pt 10 : 2001 Coardinating sizes and prafennad sizes for reinforced concrete components. Values
to use fram the tables : bsams and colmne - width & depih, walls - width{thicness), siab-thickness.
Refer io MS 1064 : Pt 4 : 2001 Coordinating sizes and preferved sizes for door sets.
Refer to MS 1064 - Pt 5 : 2001 Coordinating sizes and preferved sizes for window sets.
Mﬂwwmmmmmmmmmmmm

such as plaster, skim coating and painting.

For struchure using load bearing wall system, (without beams & columns) 8 marks is given automatically.
For non-concrels beams, cohurns, and slsbe, 4 marks is given aulormatically for asch componant
Other labour reducing producis. Plesse provide detalls in the submission.




