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ABSTRACT

As one of the most important material in the construction industry, it is important to
ensure that the concrete used is adequate to withstand loads and strong enough to
resist any weather resistance. An investigation was carried to determine the
characteristic and function of ready mix concrete in grade 40 special that is used for
constructing roof slab in Kenwingston Square Garden located at Cyberjaya,
Selangor. The investigation that has been made determined that the concrete in grade
40 uses superplasticizer and retarder to enhamce its strength and workability.
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1.1

CHAPTER 1.0

INTRODUCTION

Background and Scope of Study

Concrete is defined as a composite with many variables, represented by numerous
grading which indicate components, quality and manufacturing control. (R Chudley,
2008)

There are 3 different types of concrete which are:

z : : 1 = m
Sovsialicamercts High compressive strength but low tensile strengt

Reinforced concrete

Include a designed amount of steel bars in
predetermined pattern to give concrete a reasonable
tensile strength

Pre-stressed concrete

Pre-compression is induced into member to make full
use of its own inherent compressive strength when
loaded

Table 1.1 Types of concrete

There are four categories of concrete mix that consist of:

Standard mix — for minor works or in situations limited by available material
and manufacturing data. Volume or weight batching is appropriate but no
grade over G30 is recognized.

2. Prescribed mix — components are predetermined to ensure strength
requirements. Variation exists to allow the purchaser to specify particular
aggregates, admixtures and colors. All grades are permitted.

3. Designed mix — concrete is specified to an expected performance. Criteria
can include characteristic strength, durability and workability to which a
concrete manufacturer will design and supply an appropriate mix. All grades
permitted.

4. Designated mix — selected for specified applications. General graded from 0
to 4.

Concrete is a mixture of cement, fine aggregates, coarse aggregates and water.
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Cement is powder produced from clay and chalk or limestone. In general, most
concrete is made with ordinary Portland cement that is adequate for most purposes.
The shape, surface texture and grading are factors which influence the workability
and strength of a concrete mix. Fine aggregates are those materials which pass
through a 5mm sieve.

Water in mixing concrete must be well calculated and be put in controlled volume as
it may affect the quality or strength of the resultant concrete. Sea water should not be
used as only water which is fit for drinking should be specified.
Water in concrete has two functions which are:
1. To start the chemical reaction which causes the mixtures to set into a solid
mass.
2. Give the mix workability so that it can be placed and vibrated into the
required position.

Cement Sand Gravel Combine dry then mix with water

Figure 1.1 Material to produce concrete

Admixture such as superplasticizer or retarder can be added into concrete during the
mixing process as it will enhance more function of the concrete.

At Kenwingston Square Garden, the type of concrete used is designed mix concrete
in G40.

11



Roof is one of the building element that is meant to provide an adequate barrier to
the penetration to the other elements. Besides, roof is proposed to maintain the
internal environment by providing an adequate resistance to heat loss. There are two
types of roof which are:

1. Flat roof, where the pitch is between 0° o 10°

2. 2. Pitch roof, where the pitch exceeds 10°

It is worth noting that for design purposes, roof pitches that exceeds 70° are
classified as walls. (Wikipedia)
Roofs can be described in many different forms and in combinations of these
forms some of which may be not suitable for domestic properties, consisting of:
Flat roof.
Lean to roof.
Mono-pitch roof.
Gable end roof.
Hipped end roof.

. N

The mansard and gambrel roof.

Pitched roof is designed to safely resist all imposed loading such as snow and winds.
It must be capable of accommodating thermal and moisture movements. Pitched roof
is durable so as to give a satisfactory performance and reduce the maintenance to
minimum. ( J.E Gordon, 1978)

At Kenwingston Square Garden, the type of roof chosen is flat roof as it is a high-rise
building.

Flat roof is seldom flat with a pitch of 0° but are considered to be flat if the pitch
does not exceed 10°. The actual pitch chosen can be governed by the roof covering
selected and by the required rate of rainwater discharge off the roof.

12



1.2 Objectives

1. To identify the mix design of superplasticizer and retarder for concrete roof
slab.

To identify the function of superplasticizer and retarder.

To study the construction method of concrete roof slab using superplasticizer
and retarder.

Ll

1.3  Scope of study

This study was conducted to study the admixture in concrete, including its
characteristic, chemical composition, the amount required to be added into 1m?® of
concrete and also the comparisons of the special concrete with normal concrete. This
study focuses on the construction of roof top at Kenwingston Square Garden,
Cyberjaya that uses the special mix concrete. This study also describe the problem
that occurred at a construction site after the concreting process.

1.3 Method of study

1.4.1 Primary source

This study is carried out by looking for the primary source which is by observation
and interview

Observation is done throughout my practical training at Kenwingston Square Garden.
I was directly involved throughout the process with the help of my superior and the
supervisor in charge. All the information gained was collected by jotting down the
important remarks. The progress, equipment and machineries were photographed.
Interview was conducted to get more informative data instead of solely observing the
process. Project director, project manager and the structural supervisor were
interviewed for me to get extra information regarding the process.

1.4.2 Secondary source

Secondary source were used to support all the data that I gained from the primary
source which are through books, brochures and internet.

Books that I referred to is used to obtain more information about the construction
method of roof slab, and the composition of mixing concrete based on grades.
Brochures from Sika Kimia Sdn. Bhd is referred to make sure I had enough
information about the admixtures used.

Additional information such as the history of flat roof was collected through internet.

13



2.1

CHAPTER 2.0

COMPANY BACKGROUND

Introduction of Company

Kenwingston started as a main contractor and now venturing into property
development. Their expertise in property contruction have empowered them to build
more high quality product to achieve more than client satisfaction.

Registered as a G7 contractor, Kenwingston had obtained a lot of project and is now
focusing on their own development that took place all around Selangor. Directed by
Dato’ Lovis Lam Kong Tang as the managing director, Kenwingston Sdn. Bhd is
supported by seven others director.

2.2 Company Profile

Owner Dato’ Lovis Lam Kong Tang
Vision To achieve greater high as a reputable and reliable developer
s To consistently deliver high quality product and service with
Mission :
reasonably priced to customer
Motto Partnership, patience, passion
Logo

Table 2.1 Company profile
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2.3 Organization Chart

Dato’ Lovis Lam Kong,|
Tang

. |
2

Eddie Lim Kim Eng

Yeoh Boon Lim

Lew Kok Sin

Ryan Tang Seng Wai

KCLau

Edward Lim Wei
Chuan

Jimmy Chia

Figure 2.1 Organization chart of Kenwingston Sdn Bhd

Figure 2.2 Board of directors of Kenwingston Sdn Bhd




2.4

List of Project

The company had a paid-up capital of RM 16 million back in 2016, the total
value of the completed projects stood at multi-billion ringgit comprising high-rise
buildings, high ends shop offices and superlink houses.

No Project Amount
1 Kenwingston Square Garden, Cyberjaya. RM 200 million.
2 Kenwingston Avenue, Sungai Besi. RM 135 million.
3 The Societe,Desa Sri Hartamas. RM 150 million.
4 The Havre, Bukit Jalil RM 200 million.

Table 2.2 List of on-going project

No Project

The Wharf Residence, Puchong

2
De Centrum
3
Almyra Residence Service Apartment
4
Seasons Garden Residence
5

Conexion, IOl Resort City, Putrajaya

Table 2.3 List of completed project
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CHAPTER 3.0

3.0 Introduction to project

Kenwingston Square Garden sits within the thriving heart of Cyberjaya Flagship
Zone (CFZ, a self-contained intelligent city complete with top-notch facilities. Here,
visitors and residents can enjoy future-ready connectivity with world class IT
infrastructure, well-planned commercial and residential landscapes, comprehensive
amenities and various educational institutions. Accessibility is also ensured on all
fronts with a wealth of connecting highways and upcoming MRT station in the

vicinity.

This revolutionary project had incorporated business centre, retail boulevard and
residencies unit within a well-integrated landscape.

Project

CADANGAN MEMBINA DAN MENYIAPKAN PEMBANGUNAN YANG
TERDIRI DARIPADA KOMPONEN BERIKUT:

FASA 1: BLOK B YANG MENGANDUNGI KEDAI, PEJABAT DAN TEMPAT
LETAK KENDERAAN

FASA 2: PODIUM TEMPAT LETAK KENDERAAN: TEMPAT LETAK KERETA,
LOBI MENARA A&B, DEWAN SUKAN DAN GELANGGANG BADMINTON,
KEMUDAHAN KOMUNITI/REKREASI/KELAB DAN PEJABAT PENGURUSAN,
2 UNIT PENCAWANG ELEKTRIK DAN KEMUDAHAN UTILITI, 1 BLOK
MENARA A DIATAS PODIUM YANG MENGANDUNGI 456 UNIT SOHO DAN
ROOF TOP GARDEN.

FASA 3: 1 BLOK MENARA B DIATAS PODIUM YANG MENGANDUNGI 456
UNIT SOHO DAN ROOFTOP GARDEN DIATAS LOT PT48517 PERSIARAN
BESTARI, CYBER 9,63000 CYBERJAYA, MUKIM DENGKIL, DAERAH SEPANG,
SELANGOR DARUL EHSAN UNTUK TETUAN KENWINGSTON SEVEN UP SDN
BHD.

Location

Kenwingston Square Garden, Lot PT48517 Persiaran Bestari, Cyber 9,
63000 Cyberjaya, Mukim Dengkil, Daerah Sepang, Selangor Darul Ehsan.

Duration

30 months

Contract sum

RM 292 million

Table 3.1 Information of case study
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List of consultant

Company Name Contact No. Person In Charge
Client KENWINGSTON Dato’ Lovis Lam
2 SDN. BHD. Kong Tang
Architect KHASNOR Ar. Khasnor Abdul
reftee ARCHITECT Karim

C&S Consultant

LTE ENGINEERS

Ir. Foong Kah

SDN BHD Leong
D&O
M&E Consultant CONSULTANT Mr. Ng Wai Mun
SDN BHD
Quantity Surveyor JURU KOS Sr. Kuh Cho Sen
Landscape SHAPAKAT Mr. WanMohd
Consultant CONSULTANT Hatta
MR ChESEE KENWINGSTON Mr. Edward Lim
e SDN BHD Wei Chuan

Table 3.2 List of consultant
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Site organization chart
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ORGANIZATION CHART : KENWINGSTON SDN BHD
PROJECT : KENWINGSTON SQUARE GARDEN, CYBERJAYA

MANAGING DIRECTOR
DATO' LOVIS LAM KONG TANG

DIRECTOR

MR. EDWARD LIM WEI CHUAN

ADMIN
NURWAN NOORAIDA BT MOHD IDRIS

CONTRACT DEPT.

SR. CONTRACT MANAGER
MRS. LEONG SHIAU CHIN

I

SURVEY DEPT.

SURVEYOR
AZMI BIN SELAMAT

|

I

I

TECHNICAL DEPT.

OPERATION DEPT.

M&E DEPT.

SITE ENGINEER
NURUL NABILA BT. ABD. LATEF

ENVIRONMENT, SAFETY,

HEALTH &

DEPT.

M&E MANAGER
MR. RAYMOND CHANG

ESH MANAGER
MUHD HAIDAR MOHD HAZLAN

ESH OFFICER
MOHD HANAFI BIN RUSLAN

R. PROJECT QS ASS'SSTAg; PROJECT SR. PROJECT QS PURCHASER TRAINEE TRAINEE MAE ASSIATANT
IS FALIZA BT ZUBIR SAIFUL HAFIZUDDIN B. LOH CHUN YIP WAN QHADIJYAH NURAINI BINTI
MUHD. HAZRAN BINALMI MAT YAZIT (KENNY) BINTI WAN AZLE JAMALUDIN WELSENI(YINCENT)
TRSIZf:\EE M&E COORDINATOR
STORE STRUCTURAL WORK INFRASTRUCTURE WORK PODIUM ARCHITECTURE WORK DESMOND LAl
ARCHITECTURE MANAGER
CONSTRUCTION MANAGER
STO’TSEM';TPER (COMMERCIAL BLOCK, LEVEL MOHAMMAD ARIF PODIUM, LEVEL 7 & OFFICE
7 & TRANSFER PLATE) WILLIAM QUEK
LAW KOK YENG
[ | [ ] [ I 1
PODIUM
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MOHD ZULFADZLI ADDENIN C&S SUPERVISOR C&S SUPERVISOR MOHD FAUZIE BIN ARCHITECTURE SUPERVISOR ARCHITECTURE SUPERVISOR ARCHITECTURE SUPERVISOR
B. ABU BAKAR TAN KOK WAH TIGER CHEAH ABDUL RANI HO KAM SENG MUHAMMAD ZAID BIN ABU BAKAR AHMAD KAMAL BIN JAZLAN

SAFETY SUPERVISOR
AMIRUL ASYRAF BIN ABDUL
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Admixture

Admixture are material other than cement, water and aggregates that is added to
the concrete mix immediately before or during mixing in order to modify or
improve one or more of the specific properties of concrete either in fresh or
hardened state.

Admixture are purposely used for:
1. Improving the workability of fresh concrete.

2. Improving the durability by the entrainment of air.

3. Reducing the water required.

4. Accelerate the setting and hardening thus to produce high early strength.
5. To retard setting.

6. To aid curing.

There are 5 types of admixture which consist of:
1. Accelerator.

2. Retarders.

3. Water-reducing admixture.
4. Air-entraining admixture.

5. Accelerators water reducing.

20



Admixture

Function

Accelerator

Calcium chloride is the usual accelerator used in
concrete work. This material is used to increase
the rate of setting and hardening.

Overdosing of accelerator in the mix causes
corrosion to the reinforcement bar. This material
is used in building structures where early
removal of formwork is necessary in cold
climate countries.

Retarders

To delay the setting time of initial solidification
and it is able to delay the setting time up to one
hour. Usually is used in hot climate country to
overcome effects of high ambient temperature to
concrete. It helps to reduce bleeding and
shrinkage.

Water reducing admixtures

When the amount of water cement ratio used is
low, the workability of concrete reduces,
however the strength of concrete increases from
10% to 20%. This admixture is required to act as
dispersing agent in concrete and increase the
cohesiveness. It can maintain the desired
workability of the mix even though the water
cement ratio reduces.

Air entraining admixture

To trap air in concrete. This will improve the
workability of concrete work without using
much water. Normally used in cold climate

country.

Accelerators water reducing

Used to increase workability with faster gain of
strength.

Table 3.3 Types of admixture

The admixture used in producing Grade 40 special mix are:

1) Plastocrete R6.
2) Viscocrete 2199.

21




3.1 Mix design of ready mix concrete

The ready mix was aimed to achieve a characteristic strength of 40 N/mm? at 28
days. The type of cement used is ordinary Portland cement. The type of coarse
aggregate used is granite with maximum size of 20mm. As for the fine aggregate,
mining sand is used.

The characteristic slump for the specified concrete is 150+30 mm.

For 1m?® of ready mix concrete, 1,215 ml of retarder Viscocrete R6 is added into the
concrete mix and 2,835 ml of superplasticizer Viscocrete 2199 also will be added
together.

CONCRETE MIX DESIGN

CONTRACZTOR Kemwngstor San Bhe

PROJECT Lot PT 48517 Cybwr & Persisrae Bestari Cyternys
GRADE GA0s marty strength of YONIMM2 0 12 Aours)
DATF 131 Dwcwertme 2017
17 CHARACTERISTIC STRENGTH (=7} Al Nmie' at 28 days
PROSOATION DEFECTIVE (") L} -
12 STANDARD DEVIATION (S0) a4 N
13 MARGN 164 % (50)» (M) 7 Nmm
14 TARGET MEAN STRENGTH C5)e (M= (TAES) < Nt
15 CEMENT TYPE OPC/ PFA) OFC  and PFA
14 AGG YYPE COARSE (GRADEDVSINGLE 512%) GRANITE 20mm
FINE (JONE 1/ Z0NE 2) MENING SAND
17 WATERCEMENT RATIO (W 0 a0
18 MAXIMUM W
2 SLuw 1804/ 30 men
22 NMAX AGG SJE 20 e
23 WATER CONTENT w 168 L]
24 DENSITY OF CEMENT A NED  gm”®
25 DENSITY OF COARSE AGG ™ 2680 Wy
24 DENSITY OF FINE AGG {0 283 gyt
3 CEMENT CONTENT (W) oW = 10y 40 W
32 PROPORTION OF ININE AGG (€ 0 4%0
33 PROPORTION OF COARSE AGG {2} ¢S50
(BY ABSOLUTE VOLUME )
41 CEMENT S/ nw 129 m
42 WATER W)/ o0 2185
43 AR "™ 23010 m
TOTAL (%) 3%
TOTAL VOLUME OF COARSEF INE AGG 1K= em
4.4 WEGHT OF FINE ALG (YI(DIE G L U
45 WEIGHT OF COARSE AGG (¥ i) wF b e gt
A8 AUMXTURE ([Re) (300w 100 ag corwnt) (C) s 30 121%  mamy'
(vC3e9) TOOrW 100 ag cement] (Cre ™ 0 8385  mém'
SUMMARY BATCH WEIGHT FOR ONE CUINC METRE OF CONCRETE
61 DESIGN CONCRETE DENNITY (W CrGiem 2355 pm*
62 CEMENT @5 agm'
63 WATER w5 spm*
B4 TINE AGGREGATE 55 g
%5 COARSE AGGREGATE @50 apm*
55 ADMIATURE [Re) 1215 mam*
[VC219% 2838 em*

Figure 3.5 concrete mix design
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3.2 Identifying the function of admixture used in concrete

1. Retarder Plastocrete R6

Plastocrete R6 is a retarder admixture with plasticising effect. A substantial water
reduction can be achieved without loss of workability.
Plastocrete reduced water by 6% of the actual amount.

Plastocrete is used in conditions with:

High temperature.

Long distance between batching plant and site.
Pre-stressed concrete.

Whenever high quality dense concrete is required.

LN

1. Temperature

The average temperature at Cyberjaya is 32° celcius.

Date Temperature
11/9/2018 32°
12/9/2018 32°
13/9/2018 32°
14/9/2018 31=
15/9/2018 33°
16/9/2018 33°
17/9/2018 32°

Table 3.4 Temperature record at Cyberjaya
2. Long distance between batching plant and site.

The journey from Eco Ready Mic batching plant located at Kampung Sungai Rasau,
Pulau Meranti, Puchong to Kenwingston Square Garden took 14 minutes.

3. Pre-stressed concrete

Pre-stressed concrete is designed to achieve a balance of tensile and compressive
forces so that the end result is a concrete member which is resisting only stresses
which are compressive.

Pre-compression is induced into member to make full use of its own inherent
compressive strength when loaded.
23




4. Whenever high quality dense concrete is required.

Radiation from sun creates substantial amount of neutron. Neutron must be caught to
avoid their influences within concrete because it might produce heat in concrete and
lead to structural issue.

Heavy weight aggregate is used to resist all type of radiation including barite,
magnetite,limonite, goethite, and ilmenite.

The density for normal concrete is 240 kg/m® but the density of high dense concrete
ranged between 3000 kg/m* to 4000 kg/m*. The density of high dense concrete can be
produced up to 5200 kg/m?® using iron as coarse and fine aggregate

24



2. Superplasticizer Viscocrete 2199

Viscocrete 2199 is a supcrplasticizer that reduce the watcr content by 20%. The
lower the amount of w/c ratio, the higher the durability.

Viscocrete 2199 can help to:

Improve durability with low capillary porosity.
Enhanced strength due to lower w/c ratio.
Surmount natural limit.

LN =

1. Improve durability with low capillary porosity.

As durability and sustainability of constructions become more important, these
properties must be considered in design of concrete. The w/c ratio has a crucial
influence on the impermeability of any any concrete matrix. Application of Sika
Viscocrete 2199 can dramatically increase impermeability.

2. Enhanced strength due to lower w/c ratio.

W/c ratio and obtainable compressive strength in a materially factual relation. The
w/c is therefore the decisive factor influencing strength gain,

Because of this relation, any strength increase in fresh concrete leads to reduced
workability without addition of an admixture. On the other hand, targeting easy
workability of fresh concrete through addition of water consequently reduces
compressive strength, and risking the durability of the hardened concrete.

3. Surmount natural limit

By adding Viscocrete 2199, it is possible to produce concrete which reaches
substantially higher strength classes by reducing the w/c ratio at a defined
flowability.

Characteristic and advantages

1. High slump retention.

2. Improve workability without increasing water content.
3. Increase strength.

4. Reduce shrinkage and creep.

5: Improve surface finish

25



Comparisons between special mix concrete and normal mix concrete

3 sample of normal mix concrete (Grade 45 pump) and 3 sample of special mix
concrete ( Grade 40 special) is tested and the data was recorded into a concrete test

report.

Location of test : Springcube Asia Sdn Bhd batching plant

Grade 45 pump (normal mix)

Grade 40 special ( special mix)

Characteristic

strength at 28 45 40
days
Specified slump 100 + 30 150 = 30
Cement brand Hume Hume

Coarse aggregate
type

20mm graded

20mm graded

Fine aggregate
type

Wash mining sand

Wash mining sand

Admixture brand

SIKA

Location of GL: AB-Al/21-25 GL: AA-AJ/26-35
concrete
Date of cast 12/01/2018 12/01/2018
Date of testing 19/01/2018 19/01/2018
Age (days) 7 7
Slump (mm) 1 2 3 4 D 6
120 120 120 180 180 180
1 2 3 4 5 6
Density (Kg/ms2) 8.2 8.2 8.1 8.2 8.2 8.2
Compressive . 2 3
P 1190-52.8 1210-53.7 1160-51.5 4 5 6

strength (MPa)

815-36.2 | 830-36.8 | 800-35.5

Average MPa for
all samples

52.6

36.1

Table 3.5 Comparisons of normal mix concrete and special mix concrete
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3.3 Construction method of concrete roof slab

Most high rise building have reinforced concrete roof slab. The beams that
support the roof slab carry load from the floor and distribute it to the supports.
Concrete  has  high compressive strength but low in tensile
strength.( R.Chudley,2008) Therefore steel reinforcement is required to improve
the tensile strength of concrete.

These roofs are very seldom flat with a pitch of 0° but are considered to be flat if
the pitch does not exceed 10°. The actual pitch chosen can be governed by the
roof covering selected and/or by the required rate of rainwater discharge off the
roof. As a general rule the minimum pitch for smooth surfaces such as asphalt
should be 1:80 or 0° - 43° and for sheet coverings with laps 1:60 or 0° -
57°.(Fiona Cobb, 2004)

Methods of Obtaining Falls for flat roof consist of:

1. Joist cut to falls — simple to fix but could be wasteful in terms of timber
unless two joists are cut from one piece of timber.

2. Joist laid to falls — economic and simple but sloping soffit may not be
acceptable but this could be hidden by a flat suspended ceiling.

3. Firrings with joist run — simple and effective but does not provide a means of
natural cross ventilation. Usual method employed.

4. Firrings against joist run — simple and effective but uses more timber than
firrings with joist run but does provide a means of natural cross ventilation.
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The advantages and disadvantages of flat roof are:

No.

Advantages Disadvantages
The roof can be used as a terrace A flat roof cannot be used for long
1 | for playing or sleeping or for other | spans without using columns and
domestic purposes. beams
> Flat roof construction is very In the areas of heavy rainfall, flat roof
simple. are not suitable.
Provides better architectural o 3
3 SR Initial cost is more
appearance for the building.
Due to greater variations in the
4 Possesses good insulating temperature, sometime cracks develop
properties. on the surface of the roof, which is
difficult to repair.
If the proper slope is not provided on
: the roof to drain off the water, pockets
5 PItEhEd ol el S iEE.oF the of water are formed on the surface of

roofing material than flat roof.

the roof which leads to tge leakage of
roof.

Table 3.6 The advantages and disadvantages of flat roof
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Concreting method of roof slab

Reinforced concrete roof slab require a simple concreting method

1. Mixing

The required grade of concrete used to cast a roof slab need to be added admixture
into it, thus the mixing process is only done at the supplier’s batching plant located at
Eco Ready Mix Sdn. Bhd. Kampong Sungai Rasau, Puchong. The concrete will be
delivered to site as per customer’s order.

2. Delivery

The concrete that has arrived on site will be delivered to the required place as soon as
slump test is done. At Kenwingston Square Garden, the concrete were transferred
using pump to the chute that looks like a spider web at the rooftop. Chutes will
transfer the concrete to a more specified place

Figure 3.7 Slump test
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3. Placing.

Preparation:

I. Formworks will be examined for correct alignment and adequate rigidity to
withstand the weight of concrete and also to ensure that the result will be in good
condition

Figure 3.8 Installed formwork and shoring
2. The formwork must be checked for tightness. The lock must be ensure its tightness
to make sure no leaking occur during the concreting process. Any loose lock will be
tighten before pouring the concrete into the formwork

Figure 3.9 Checking for formwork tightness

30



3. The inside of forms must be cleaned and lubricated with oil to facilitate their
removal when concrete is set.

4. Spacer block will be insert underneath the reinforcement bar. Spacer block with
the thickness of 25mm must be located underneath the reinforcement bar to make
sure the reinforcement bar will be located inside the concrete as soon as the concrete
harden. On the same time, all under slab services should be install.

Figure 3.10 Insertion of spacer block and tying reinforcement bars

When placing the concrete be careful not to damage or move the formwork and
reinforcement. Discharge concrete with less than 1.5 metres of vertical drop to avoid
segregation of concrete. Place concrete from the lowest point to the final concrete
level in one operation in horizontal layers.
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5. Compacting
Concrete will be vibrated to avoid any air voids forming inside the concrete and

producing honeycomb using vibrator. All the concrete is worked into the corners of
the structural members.

Figure 3.11 compaction of concrete process
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3.4 Problems arise after concreting

The main problems that arise after the concreting process is cracking, dusting and

honeycomb.
1. Cracking
Cracking are mainly caused by uneven support by a poorly prepared sub-grade.

Improper jointing and sealing may also lead to cracking.

Figure 3.12 cracking in concrete

Structural loading may also lead to cracking as the structure is unable to withstand
the imposed load.

Cracking can be rectified by making sure that adequate grade of concrete is used to
ensure that it can bear the loading.

The concrete should be placed at a moderate slump, make sure no excessive water is

added.
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2. Dusting
Dusting occurred due to overly wet mixes. Besides the existence of clay, organic

materials or dirt in the aggregate may also lead to this problem.

Figure 3.13 Dusting

Inadequate curing and inadequate protection of the fresh concrete from rain and
drying wind may also lead to dusting.

Dusting can be rectified by using a high-pressure washer to remove the weak surface
layer.

Dusting also can be eliminated by applying hardeners such as water glass, epoxy

sealers or cement paint.

34



2. Honeycomb
Honeycombs are hollow spaces and cavities left in concrete mass on surface or inside

the concrete mass where concrete could not reach. Honeycombs occur because of
improper vibration during concrete and due to inadequate water in concrete that
causes the concrete to be less workable.

Figure 3.14 Honeycomb in concrete

Honeycomb can be rectified by applying pressure grouting with cement-based
chemical into it.

The problem that occurred causes the construction progress to delay as it takes time
to rectify all the problem and this will increase the cost. This is why the casting
process is important as if it is done correctly, no problem will occur afier the
concrete has hardened. Therefore, admixture is added into concrete to optimize its
function in resisting all the problem.
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CHAPTER 4.0

CONCLUSION

As a conclusion, the admixtures added in concrete and their own specific purposes
that is used at the chosen site, Kenwingston Square Garden had been figured out its
characteristic, chemical composition and also the amount of both admixture added
into one metre cube of concrete had been figured out. The opportunity to join the
casting process at the rooftop that use special grade concrete together with the
structural supervisor had been gained.

Besides, the problem that occur due to unsuitable grade of concrete used can be
determined such as cracking, dusting and honeycomb that can be avoided by adding
in admixtures into concrete to improve its strength, workability and reduce its water /
cement ratio. The admixture that is obtained by supplier is proven to be effective as
there is no problem such as dusting, cracking and honeycomb occur after the
formwork had been dismantled.

In a nutshell, it is important to make sure that the concrete that is used is suitable for
its various purposes. As the most used material in construction, concrete plays an
important role to make sure the building can stand still for centuries.
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