<

=

DEPARTMENT OF BUILDING
UNIVERSITI TEKNOLOGI MARA
(PERAK)

BUILDING STRUCTURE

Prepared by:
MUHAMMAD NABIHAN ZAHIN BIN MAT NASIR
2019261148



DEPARTMENT OF BUILDING

FACULTY OF ARCHITECTURE, PLANNING AND SURVEYING
UNIVERSITI TEKNOLOGI MARA
(PERAK)

JANUARY 2022

It is recommended that the report of this practical training provided

By

Muhammad Nabihan Zahin bin Mat Nasir
2019261148

entitled

Building Structure

be accepted in partial fulfilment of requirement has for obtaining Diplama

Building.

Report Supervisor : PM TS SR DR. Hayroman bin#mad
Practical Training Coordinator : Dr. Nor Asma Hafizah binti Hadzaman
Programme Coordinator X Dr. Dzulkarnaen Bin Ismail.



DEPARTMENT OF BUILDING
FACULTY OF ARCHITECTURE, PLANNING AND SURVEYING
UNIVERSITI TEKNOLOGI MARA
(PERAK)

JANUARY 2022

STUDENTOGS DECLARATI ON

| hereby declare that this report is my own wankgept for extract and summaries for
which the original references stated herein, prepared during a practical traising ses
that | underwent at Kitacosdn Bhd. for duraton of 16 weels starting from 2
September 2021 and ended on 7 January.20@2Zubmitted as one of the prerequisite
requirements of BGN310 and accepted as a partial fulfilment of the requirements for

obtaining the Diploma in Building.

Student s Name: Muhammad Nabi han Zahin
Matric Number: 2019261148.

ProgrammeDiploma in Building (AP116).

Faculty: Faculty of Architecture, Planning and Surveying.

Title: Building Structure.

Date: 7" January 2022

b i



ACKNOWLEDGEMENT

Alhamdullillah, praise to Allah, the Most Merciful, the Most Graceful.

I'd want to express my heartfelt gratitude to the following group of incredible people
for their guidance, counsel, and assistance throughout the training period. First and
foremost, d want to &press my gratitude to Mr Tan AXee for providing me with

the opportunity to do my training in his prestigious company. Mr Yeong Kok Foo, Mr
Gabriel Sinnapan, Mr Nik Mohd Khairuddin, Mr Isdan Ismail, and Ms Suhaily Latif,
this team of professnals, have enabled me to learn and develop my understanding,
knowledge, and feel of reéime projects, as well as the theory involved in structural,
building, and civil works analysisThey are also in charge of facilitating and
evaluating my traimg. Also, to the BSP120 (GLOMAGsite personnel, En. Hamidi
(Resident Engineer/Senior C.0.WAh Ban (Carpentgr Jolil (Kapala), who have
extended their cooperation and assistance in further enhancing my ability to
understand construction and site administratprocedures, tests procedures, site
safety, and the industry's quality standards. It is a privilege for me to have the

opportunity to 'work’ with every one of you.

I'd also like to express my gratitude to all of the UiTM lecturers who have helped me
grow as a student and person. I'd want to express my gratitude to the professors who
were personally involved during my training period. | appreciate the time, effort,
encouragement, and idettsat Dr, Hayroman bidhmad Supervising Lecturer, Puan
Nurhasyimah Binti Ahmad Zamri, Evaluation Lectur@r, Nor Asma Hafizah binti
Hadzaman Practical Training Coordinator, and Dr. Dzulkarnaean Bin Ismail,
Programme Coordinattrave contributed to the successful completion of my training,
this report, and the valuable knowledge that they have shared over the last few

semesters.

Last but not least, my special thanks to my beloved parents for their sacrifices over the

years.

Thark you so much.



ABSTRACT

Structural design is the systematic examination of a structure's stability, strength, and
rigidity. The primary goal of structural analysis and design is to create a structure that
can withstand all applied loads for therdtionof its intended life. This report will
discuss on the structural design used foistoey terrace house. The objective of this
report is to obsee the sequence of works for structural wdidtsa 2storey terrace
house anda investigate the materiat®eded for structural work®bservation on site
andstudyingstructural design given by the consultant engineer based on drawing was
done for this report to be madThis report will also show the functions of consultant

engineers to allow main contractdo continue their work.
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CHAPTER 1.0

INTRODUCTION

1.1 Background of Study

Civil engineering structural design is a higlglyaified and skilled field. It can
be defined as a set of methods or tools for determinafg and costffective
construction requirements, as well as ensuring that a proposed structure will be strong
enough to support its intended load. Structural engineers undertake a structural
analysis to discover what internal and external forces magtdffe structure, then
design a structure that meets the criteria using the proper materials and reinforcements.
The professional disciplines of architecture and structural engineering have a close
link. When constructing a building, structural engineerai$ on strength, durability,
and safety, whereas architects are typically responsible with developing the project's

visually appealing aspects.

The land on which a building is built, the temperature of the region, the budget
allotted to the constructioaf the building, the texture of the soil, the existence of
water, and other factors all influence the structure and design of a buildiag.
primary focus of structural engineers is the safety and stability of the structures they
build. The key techniquéhat structural engineers use to ensure that a structure can
withstand the many sorts of forces that it would face during normal operation is
structural analysid/Vhen conducting a structural analysis, civil engineers focus on the
three (3) attributes ofofces. Firstly, is its magnitude; The magnitude of the force
acting on the structure. The force's direction; The weight of a heavy snowfall would
act downwards, in the direction of gravity, whereas a strong wind would act against
the side of the buildinglo withstand different types of forces, different materials and
reinforcement methods are necessary. The force's action is defined by its position.
Structural engineers must consider the impact of predicted forces on each individual

region of the structurenot just the entire structure as a whole.

The total of forces acting on a structure must constantly equal zero in order for

it to remain stationary. Civil engineers, on the other hand, are aware that the structure
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will be subjected to external forcdsring its operation. Live loads, such as building
inhabitants and furnituse and environmental loads, such as wind, snow, and
earthquakes, are examples of this. In any event, good structural design necessitates
civil engineers ensuring that a structuasm @bsorb external force while preserving its
internal balance. A building that cann@bsorb external forces is subject to damage
and instability.

However, the aim of this study is to discuss and learn the typical structure design used
and sequence oftrectural worksfor a 2storey terrace houses locatat Bandar
Saujana Perdana.

1.1  Objectives

Firstly, to observe the sequence of works for structural works in this project
including paperworks to be submitted to consultant engiSassondly to investigate
the quantity of materials needed for structural elements mainly on concrete usage and

their grade of concrete mix used in this project.

1.2  Scope of Study

The study $ carried out at Bandar Saujana Perdana, Mukim ljok, Selangor
Darul Ehsan. Thistady focus on the structural design of-at@rey terrace house. The
methods of installation, materials and machineries used for moving materials needed
for each element was observed during this study. The duration for each element to be
completed, quantjtof labors was also observed.

1.3  Methods of Study

Firstly, observatbon was done for a duration of Meeks comprising of
different elements of structure such as piling works, pileacabetc. The observation
was recorded by taking pictures of all the elements of structure before and after
concreting works. Secondly, document reviews by referring from construction
drawings (structure drawings mainly), standard operating proceduredteof s

management was observed during this study.
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CHAPTER 2.0

COMPANY BACKGROUND

2.1 Introduction of Company

KITACON SDN. BHD. was founded in 1990 as a meamtractor. Residential
and industrial projects are generally the company's major focus. KitatonB&d.
primaryprojects are located ithin the Klang Valley. Kitacon Sdmhd. is also
certified to MS I1ISO 9001, MS ISO 14001, OHSAS 18001, and MS 1722.

2.2  Company Profile

Kitacon Sdn Bhd is a Malaysian company with headquarters in Klang.
Currently, the company works in the Heavy and Civil Engineering Construction
industry. This company was established on March 19, 1990. Kitacon Sdn Bhd's latest
financial highlights for 2019 revealed a 5.96 percent reduction in net sales revenue.
Over the same time ged, its total assets declined by 6.98 percent. Kitacon Sdn Bhd's

net profit margin fell by 1.5 percent in 2019.
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2.3 Organization Chart

CADANGAN MEMBINA & MENYIAPKAN 120 UNIT RUMAH TERES 2 TINGKAT
DI ATAS SEBAHAGIAN PT 9148 (LOT 6240) DAN PT 9147 (LOT 6243), DI FASA 4C,
MUKIM 1JOK, DAERAH KUALA SELANGOR, SELANGOR DARUL EHSAN.
UNTUK TETUAN KELANA KUALITI SDN. BHD.

Genenal Manager 1
Mr. Jesse Choot
(019-218 8501)
Project Manager Contract Manager
Mr. Yeong Kok Foo Ms. Tan Swee Bee
(012 - 310 0464) {016- 336 0987)
J | ]
QA Manager Project Executive Contract Executive
Mr. Kamaruzzaman Ms. Suhaily Ab. Latit Ms. Yeo Ying Xin
(012-292 0050) (016-287 8313) (012- 260 2170)
} ‘
Safoty & Health Officer Site Manager
Mr. Kuneswaran AL Potharay M. Gabriel AL Sinnapan
(012-328 6704) (012-268 5424)
Sadety & Site Supervisor Senlor Supervisor Site Supervisor Site Supervisor
Nr. Muhammad Anzar Mr. Mohd Hasbi Mr. Mohd Isdan Mr. Tan Yi Shen
(017625 1817) (012- 332 8964) (014-542 2887) (012- 656 6637)

Page 3

Figure 1. Image shows the organization chart for this project.
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2.4

List of Project

2.4.1 Completed Projects

No | Project Title | Project Start Completion | Project Client
Value Date Date Duration
1 EMERALD RM90 | JULY | JULY 2021 | 2 YEARS | GUOCOLAND
299 Million 2019
2 | SJK(C) Bukit] RM 6.9 | SEPT 27 1 YEAR | TROPICANA
Fraser Million 2019 NOV 2021 2 AMAN SDN.
MONTH BHD.
4 ECO RM 150 | JULY | FEBRUARY | 1YEARS| ECOWORLD
ARDENCE | Million 2018 2019 8
224 MONTH
5 KLK 191 - JULY | JULY 2021 | 3YEARS| KLK LAND
2018
6 WELLOYD RM 56 - SEPT2021 - WELLOYD
48 Million PROPERTIES
7 Worldwide - - SEPT2021 - WORLDWIDE
147
Table 1.0 shows list of completed projects.
2.4.2 Ongoing Projects
No.| Project | Project| StartDate Completion | Project Client
Title Value Date Duration
1 | BANDAR | RM 28| AUGUST |NOVEMBER| 1YEARS| GLOMAC
SAUJANA | Million 2021 2022 3 SDN. BHD.
PERDANA MONTHS
120
2 Element RM 2 MARCH 1 APRIL 2 YEARS | TROPICANA
Residenced 101 2020 2022 1 AMAN SDN.
231 Million MONTH BHD.
3 Freesia RM 1 JUNE 2021| 31 MAY 2 YEARS | TROPICANA
Residenceg 133.6 2023 AMAN SDN.
198 Million BHD.
4 Dalia RM 22 10 22 TROPICANA
Residenceg 143.3 | NOVEMBER | NOVEMBER | MONTHS | AMAN SDN.
207 Million 2017 2020 BHD.

Table 1.1shows list of ongoing projects.
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CHAPTER 3.0

CASE STUDY

3.1 INTRODUCTION

This study was conducted in an ongoing housing project located in Mukim

lj ok,

Sel angor .

The

proje

ct i s a

OPropos:«

Lot 6243 and Lot 6240, Phase 4C, at Mukim ljok, Kuala Selangor, Selangor Darul

Ehsano.

Tbegarson @ Augyste202tl and shall be completed by November

2022.There are 10 blocks of houses with each block containing 12 hdlsemain

focus during this study was the structure wddtsthe proposed double storey terrace

house.
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Figure 2: Image shows the site layout plan.
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Figure 3: Image shows the signboard of the project where this study was conducted.

I--ll Irlr“ O AL ‘l‘lll.lm iﬂl‘ﬁl

Figure 4: Image shows the site progress as of 3/1/2022
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3.2 PILING

Deep foundations were used in this project. A deep foundation transmits
building loads to the soil further below the surface than a shallow foundation, which
transfers loads to a subsurface layer or a range of depths. A pile, also kngilimgs a
is a vertical structural part of a deep foundation that is pushed or drilled into the earth
in situat the construction sit@ne of the main reason deep foundation is used for this
project is that the soil at shallow depth is poor.

Driven piles,prefabricated reinforced concrete piles with the size of 150mm x
150mm was used in this projeétpile driver is used to drive prefabricated piles into
the earth. Square, octagonal, and circular esestions are available in concrete piles
They are frequently prestressed and strengthened with rebar. Mechanical and other
methods such as welding pile heads togetharbe used to join concrete piles. Driving
piles rather than drilling shafts is advantageous because the displaced eartlssesnpre
the surrounding soil, creating friction against the piles' sides and therefore enhancing
their loadbearing capability. Because of its technique of installation, driven piles are
also regarded to be "tested" for weidpgaring capabilities; as statda/ the Pile
Driving Contractors' Association'sogjan,"A Driven Pile...Is a Tested Pile!".

18
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Figure 5: Image shows the piling setting out plan for this project

Figure 5shows the dimensions for piling points to be driven for this project. A
total of 1890 pile points; 189 pile points per block was pegged by the surveyor before
piling works begin. The points are then checked by the site supervisor to verify each
block congtins 189 pegged pile points with its dimension of points true to drawing

given by the consultant engineer.

= oo S

Figure 6: Image shows a piling frame used in this project.

For this project, hydraulic hammer system was used fordpileng with a
design working load of 250KN for each pile and its maximum length of pile driven
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taken at 30 meters. Other than that, a factor of safety of 2 times of the working load

was obtained during test loading of piles.

KITACON SENDIRIAN BERHAD (195139-0)
Darul Ehsan.
24, Jalan Rengas, Taman Selatan, 41200 Klang. Selangor
Tel: 03-3372 4162 (Hunting Line) Fax: 03-3372 4342, 3373 1257
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Figure 7: Image shows an example of blow count record for a driven pile point.

Figure 7shows that a driven pile point was driven to set argkitgraph taken
twice. Figure 7also shows that the weight of hammer used in this project is 2.5 tonnes
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with a drop height of 0.3 meters. After piling works have finished for each block, a
surveyor surveyed the whole block to submit aba piling layout to the consultant

enginecerBased on the piling structuralonnotes
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Figure 8: Image shows an example of anlaslt piling layout submitted to the

consultant engineer.

Figure 8shows that the deviation of piles does not exceed 75mm as per
requirements given by the consultant engin€erthermore, there are 24 points of
driven piles tested by using PDA (Pile Driving Analyzer). The Pile Driving Analyzer
(PDA), also known as dynampile testing (DPT), is a form of dynamic test.

In the construction of a building, the foundation, whether shallow or deep, is
the "core structure" because it plays a crucial role in providing safe, stable, and
appropriate strength to sustain the ensitructure. To ensure the safe and stable high
performance of the building structure, the foundation must be precisely selected based
on structural requirements, subsurface condition, site conditions, and economics. For
a deep foundation to work as inteal its ultimate strength must fulfil both structural

and geotechnical restrictions.
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CYS JURUTERA PERUNDING

Consulting Engineers

B-3A-5, Jalan 2/142A, Megan Phoenix, Cheras, 56000 Kuala Lumpur
Tel: 03-91011613

E-mail: cysjp23@yahoo.com; cysjp23@gmail.com

Your ref. : KITA-SP120/CYS/2021/21-026-PRO
Our ref : CYS2205/PH4C/KITA/21/024
Date : 18% October 2021

KITACON Sendirian Berhad
24, Jalan Rengas, Taman Selatan,
41200 Klang,

Selangor Darul Ehsan.

Tel: 03-3372 4162

Attn: Mr.Yeong Kok Foo

RE: CADANGAN MEMBINA DAN MENYIAPKAN 120 UNIT RUMAH TERES 2
TINGKAT DI ATAS SEBAHAGIAN PT 9148 (LOT 6240) DAN PT 9147 (LOT
6243), DI FASA 4C, MUKIM LJOK, DAERAH KUALA SELANGOR, SELANGOR
DARUL EHSAN UNTUK TETUAN KELANA KUALITI SDN BHD

- PDA Tests Report No.4 ( Block B2,C1,C2, & DI) -

With reference to the above, we wish to confirm that the PDA tests carried out on the following
pile points are satisfactory and the capacity of the piles have achieved more than twice the design

load.

B ek B2

1. Pile no.15 s capacity 60.1 tons

2. Pile no.148 s capacity 64 tons

3. Pile no.2 : capacity 57.0 tons

4. Pile no.90 : capacity 60 tons

5. Pile no.182 : capacity 59.1 tons
)

6. Pile n0.90 . capacity 55 tons

7. Pile no.149 X capacity 60.1 tons

8. Pile no.188 $ capacity 62.1 tons

Block D1

9. Pile no.137 : capacity 59.9 tons

10. Pile no.147B $ capacity 52.1 tons

Thank you.

Yours faithfully,
CYS JURUTERA PERBUNDING

Ir. CHONG YOON SANG
C.C. - Kelana Kualiti Sdn Bhd
Arkitek JuruPerunding Suria Rahim
WT Partnership
C.O.W.
Figure 9: Image shows the chosen driven pile points for PDA (Pile Driving

Analyzer) testing.

Figure 9showsthe points for PDA (Pile Drivind\nalyzer) was chosen by the
consultant engineer. The chosen points are then given to main contractors for PDA
(Pile Driving Analyzer) test to begin.
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Figure 10: Image (Left) shows 2 sets of accelerometer gauges bolted on pile &
image (Right) shows PDA equipment for PDA testing.

Figure 10shows using wall plugs, two sets of strain and accelerometer gauges
were bolted on opposing sides of the pildhese gauges are linked to a PDA
(equipment shown in figure Y@or dynamic signatecording and field evaluation of
data quality, soil resistance, and pile integrity.

By using the hydraulic hammer with a weight of 250KN and drop height of 0.3
meters, the hammer was dropped to cause a driving force onto the driven pile. Gauges
mountedto the pile will collect dynamic force and velocity measurements. At the
conclusion of the testing, the transducers and accelerometers will be dismantled. The
data from the PDA will be transmitted and saved to a disc for later reporting and
analysis. The BA will process this information to provide an immediate visual and
permanent record on location. Max. Resistance (RMX), Pile Integrity (BTA), Max
Force (FMX), Max Stress (CXS), and Energy at Pile Top (EM¢) the most

important markers for these results.
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Figure 11: Image shows the results of a PDA test for a driven pile.

Tekton Bea_con Sdn Bhd 73365:w) Your dymamic pie testing specialist
No 53, Jalan Penulis U1/42, Temasya Industrial Park Off Jalan Glenmarie,
Seksyen U1, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia. v
Tel: 603-55694223 Fax : 603-55694226.
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project.

24

Figure 12: Image shows the field sheet results for PDA testing conducted in this

Figure 11shows the results of a PDA test withspecific graphs while figure

12 shows the field sheet results that was signed by a main contract@P&tEDRin-



charge)and a Resident Engineer appointed for this project. These results are then
submitted to theonsultant engineer for their review and instructions to be given after

PDA testing has completed.

CYS JURUTERA PERUNDING
Consulting Engineers
B-3A-5, Jalan 2/142A, Megan Phoenix, Cheras, 56000 Kuala Lumpur

Tel: 03-91011613
E-mail: cysjp23@yahoo.com; cysjp23@gmail.com

Your ref. : KITA-SP120/CYS/2021/21-026-PRO
Our ref : CYS2205/PH4C/KITA/21/024
Date : 18™ October 2021

KITACON Sendirian Berhad
24, Jalan Rengas, Taman Selatan,
41200 Klang,

Selangor Darul Ehsan.

Tel: 03-3372 4162

Attn: Mr.Yeong Kok Foo

RE: CADANGAN MEMBINA DAN MENYIAPKAN 120 UNIT RUMAH TERES 2
TINGKAT DI ATAS SEBAHAGIAN PT 9148 (LOT 6240) DAN PT 9147 (LOT
6243), DI FASA 4C, MUKIM LJOK, DAERAH KUALA SELANGOR, SELANGOR
DARUL EHSAN UNTUK TETUAN KELANA KUALITI SDN BHD

- PDA Tests Report No.4 ( Block B2,C1,C2, & DI) -

With reference to the above, we wish to confirm that the PDA tests carried out on the following
pile points are satisfactory and the capacity of the piles have achieved more than twice the design

load.

Block B2

1. Pile no.15 - capacity 60.1 tons
2. Pile no.148 : capacity 64 tons
Block C1

3. Pileno.2 - capacity 57.0 tons
4. Pile no.90 - capacity 60 tons
5. Pile no.182 ] capacity 59.1 tons
Block €2

6. Pile n0.90 - capacity 55 tons
7. Pile no.149 : capacity 60.1 tons
8. Pile no.188 : capacity 62.1 tons

Block DI
9. Pile no.137 - capacity 59.9 tons
10. Pile no.147B : capacity 52.1 tons

Thank you.

Yours faithfully,

CYS JURUTERA PEBAUNDING

Ir. CHONG YOON SANG

C.C. - Kelana Kualiti Sdn Bhd
Arkitek JuruPerunding Suria Rahim
WT Partnership
C.O.W.

Figure 13: Image shows the results reviewed by the consultant engineer.

Figure abovehows the results from PDA test conducted for this project. Based
on this review, the main contractor can begin piling cutting works for preparation of

pile cap.
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Figure 14: Image shows 'checking' of boundary rails that waske with the

intended pile positions.

Before piling cutting works begin, a boundary rail that was marked based on
the dimensions of intended pile positions was installed. This was done to check for
deviation of piles that mighteed an enlargement of pdap.

Figure 15. Image shows piling cutting works

Figure 15shows piling cutting works using oxidation of steel bar inside the
pile for easier removal.

26



3.3 Concrete

Grade 25N reinforced concrete mix with 315 kg/m? cernentent was chosen
and usedin this project. Grade 25N indicates a compressive strength of 25N/mm?2 after
28 daysof cube testGrade 25 is a standard grade concrete that also indicates a mix
proportion of 1:1:2 (Cement: Sand: Coarse Aggreg&ejore conceting on site
begins, a slump test and a cube test was (feigare 1. The cube of concrete will
then be submitted to a laboratory for cube strength test after 28 Riaysorcel
concrete mix grade 25 is a standard grade for the construcstabsef beams, columns

and footings.

&
‘& - % "‘;
T AR

Figure 16: Image shows concrete cube filling and slump test on site

s_’ ‘" " & & f » ‘;‘ - ,_‘. l,‘-\ ;;’::
Figure 17: Image shows concrete cube to be submitted to the laboratory for strength

test.

27



Attn: Ir. Chong  Ms. Ava Chia

Sta Oce - .

[ﬂii;‘wﬂ i

Figure 18: Image shows the concrete cube test report to be stgohtdt the

fi

é M

consultant engineer.
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Figure 19: Image shows a table of concrete cube test report.
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Figure 19shows the date of casting for each element of structure at its exact
location and concrete grade used. The laboratory then show$ tlay and 28 day
strength of cube test for each element.

?ol‘:uAh.rnrsYs S?NTROL MATERIAL LABORATORY SDN. BHD.
PO R e e oo e
. DITUBUHKAN D1 MALAYS(A TN VAR UTERAAN

AL KEJUAUTER)
(Company No: 214468 M) L

Ny
CONCRETE CUBE TEST REpORT  No. 482446 |

Harme and address. of clent requestig test ¥ ‘

KLTACON SN BHD

Figure 20: Image shows theoncrete cube test report from the laboratory.

Figure 20shows the density kg/m3 and ultimate strength MN/m?2 of cube test
for Ground Beam casting at Block E1 after 28 days.

For lean concreting, Grade 15 concrete mix was used in this project. Grade 15
mix consists of a ratio of 1:2:4 (1 Cement, 2 Sand and 4 Aggregate). Grade 15 is
commonly used as Plain Cement Concrete that can be useful as bedding for footings,
beams, and slabs. Furthermore, Concrete mix Grade 15 does not need a slump test and

cube test beause every usage of grade 15 concrete mix in this project does not hold
any reinforcements.

In every casting of structural elements, concrete cover was applied according
to the specified requirement given by the consultant engineer. Protecting the

reinforcing steel from corrosion induced by environmental factors necessitates the use

29



of concrete cover. The steel reinforcement will deteriorate due to oxidation if it is not
correctly installed or shielded from the environment. Moisture infiltration and/or
carbon dioxide entry through the concrete cause oxidation of the reinforcing steel.
Steel reinforcement will rust and expand to a higher volume than the steel itself when
it corrodes. The concrete covering the steel cracks, spalls, and delaminates ks a resu
of this reaction. The more solid cover there is, the longer it will take for moisture or
carbon dioxide to infiltrate Although the concrete cover protects the structural
reinforcement from the environment, it also protects it during a fire. Concrgte ma
reach temperatures of up to 815°C on its surface. When exposed to temperatures above
649°C, reinforcing steel, on the other hand, loses 50% of its steel strength. Concrete
cover is required to keep reinforcing steel cooler than the outside environntktitea

thicker the concrete cover, the higher the fire rating.

Figure 21: Image shows concrete cover used for pile cap.

Vibration of concrete is essential during casting of structural elements.
Vibrating concrete is important because it increases the density and strength of the
concrete by removing air bubblasd packing the aggregate particles together. A
concrete structure with tightly packed particles will be stronger and more durable.
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Concete that has not been vibrated is full of microscopic air pockets (honeycomb),

resulting in a poor finish and a fragile structure.

Immersion vibrator has been used for this projectnersion vibrators, often
known as "poker" or "needle" vibrators becaus their tubular design, with an
eccentric weight that causes vibrations to ripple from the casing and across the
concrete in which they are immersed. The radius of the vibration is determined by the
diameter of the casing, the instrument being usedttandrequency and amplitude
settings. Immersion vibrations are currently available in a variety of action radiuses
and are powered by fuel, electricity, or compressed air motors. When it comes to the
actual process of concrete vibration, it is recommetiai&icthe immersion vibrator be

inserted for 15 to 20 seconds until air bubbles stop surfacing.

Figure 22 Image shows the vibration of concrete during casting using an immersion

vibrator.

Concrete curing was done by layingt gunny sack on concrete slab mst
project as shown in figure 23Concrete curing is necessary as it helps prevents
problems that could occafterwards. Firstly, concrete curing help enhances hydration
of concrete to reap better strength. Secontlyproves the sturdiness of coneréy
way of decreasing crack$hirdly, it could also provide better serviceability overall

performance by way of increasing abrasion resistance.
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Figure 23. Image show the curing of Bathroom

There is no way to build a structure without using trmiesion joints. Because
we cannbfinish the job all at once, construction joints in concrete are unavoidable.
Vertical and horizontal construction joints are provided at various phases of
construction depending on the type of structural elements. In this project, construction
joint for beam and slab was provided at one third of its whole length. Construction
joint was not provided near or on the toilet area of the structure to prevemefiing.
For all construction joints provi ched i
better jointing of concreteFigure 24shows an example of construction joint ch 1

floor slab provided in this project.

Figure 24: Image shows a consirtion joint for 1st floor slab.
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34 R.CPile Cap

PILING SETTING OUT PLAN
SRE 0

Figure 25: Image shows pile cap locations for each house

Figure 25shows the pile cap locations based on the piling layout of each house.
Based on the figure above, there are a total of 5 pile caps for intermediate houses with
2 of its pile cap is shared on the partition wall with another unit. As for the corner and
endunit, its outer wall has their own pile cap arrangement but it still has 3 pile caps in
the middle zone of the house and a shared pile cap for a partition wall. This concludes

that corner and end units has a total of 9 pile caps.
The shape and plan dingans of the pile cap are determined by the number

of piles in the group and their spacifectangular pile caps are commonly used for 2

pile groups of pile caps.
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Figure 26. Image shows the specifications of pile cap.

Figure 26 shows the shape of pile caps used is firoject was a standard
regularshaped pile cap. The specifications for the 1 pile group of pile cap was used
for partition walls and the end of outer walls that was located at the same row as pile

cap mentionedbr partition walls specifically designed for corner and end units.

Individual pilings can be used, or they can be grouped together and connected
by a reinforced concrete cap. Pile caps provide a stable foundation and a greater surface
for the building bad to be distributed onto the piles. They function similarly to piled
raft foundations, in which a concrete slab rests on potentially movable soil above a

collection of piles.
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Firstly, excavation works was done after piling cutting works has completed
above topsoil. The earth was excavated for 1200mm deep for pile cap with stumps

while pile caps without stunspwas excavated f@00mm deep as shown in figure. 28

Figure 28. Image shows excavated pile cap point.
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Secondly, lean concretingsing concrete mix grade 1&f pile cap with
thickness of 50mm was done. Lean concreting of pile cap acts as a bedding to avoid

water from underground from direobntact with the finished structure.

ST S

Figure 29: Image shows lean concreting of pile cap.

Figure 2%hows lean concreting of pile cap before piling cutting works begins.
Piling cutting works in the pile cap was done by leavirmuad 4 inches of the pile
head to follow the requirements given by the consultant engineer based on structural
drawing of pile cap. It also acts as a 6
cutting works for pile cap has completed, formworkafiation of pile cap was done.
During this stage, the levabking theodolite and a staif top concrete surface of pile
cap was taken by the carpenter and marked using nails hammered on the inside of the
pile cap for mwor k t o okkeddurmgconaretiaghalevkeler 6 f c
of pile cap height for each pile cap design was done by following the structurad desig
of pile cap shown in figure 28hich shows 650mm height for all pile capy.pulling
strings from nés marked as shown in Figuld, the carpents canalsodetermine the

centre gridlineof the pile cap
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Figure 30: Image shows installation of pile cap formwork.

After the installation of formwork has completed, rebar installation began
Reinforcementbar for pile cap was installed complete with its concrete cover and
following the structural design based on #ipecifications of edcpile cap as shown
in figure 21 After inspection was done by the clerk of work assigned in this project,
concreting work can begin. A total of 20hof concretanix grade 25vas needed for

12 houses including corner and end units.
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Figure 31: Image shows concreting of pile cap.

Figure 31shows during the concreting of pibap;vibration of concret was

done to avoid honeycomb.

Figure 32: Image shows a completed pile cap.
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35 R.C Ground Beam

Beams are structural elements that transport loads placed along their length to
their end points, which are then transferresvédls, columns, foundations, and other
structures. As an alternative to standard foundations, ground beams are beams that

bridge between pad foundations, piles, and other structures.
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Figure 33: Ground Floor beam sizes plan

Figure 33hows the ground beam plan with its sizes shov{ieagth x height)
After pile cap works has completed, the pile caps were backfilled with soil and ground

beam excavations f or p a rTheiplatioron of easthwhers 6 b a s

theground beam would lay onto was compacted using a 1 tonne roller compactor. This
was done for easier access of workers. During this time, a level for the bottom of the
ground slab was takersing theodolite and a stafbinting at the ground column starter

bar of pile caps. The level was then marked with a tapé¢heb e amds hei ght
figure 33was included with the thickness of the ground slab, carpenters has fabricated

their formwak by decreasing 100mm height
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Figure 34: Image shows the excavation site for ground beam works.

Figure 34 showsthe pile cap backfilled until the top pile caprface with
ground column starter bars pointing out from the pile cap.
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Figure 35: Image shows installatioformwork ground beam.

Figure 35shows the method of installation of ground beam formwork. Firstly,
a string was pulled from the site rail marked using nails indicating the sizes of ground
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beam. The fabricated ground beam formwork was then layed ontattheveéhile
adjusting the length of the formwork manually by hand to match the string indicator
line. The same method was used for either horizontal or vesgeah. Figure 3also
shows the pile cap acting as a platform for ground beams which meartsethzad
acting on the ground beam would be transmitted to the pileBesgd on this study,

the installation of ground beam formwork for 6 units would take 3 days to be

completed.

Before installation of reinforcement bar may begin, lean concretingpahd
beamwith thickness of 50mmvas done by using Grade 15 concrete mix to act as a
bedding for the reinforced concrete afterwards. Reinforcement bars installed were
done by following the requirements of steel bars given by the consultant engineer from
the structural drawingFigure 36 shows the structural design for ground beam
reinforcement bars for this project given by the consultant engiBased on this
study, nstallation of reinforcement bars for 6 units of houseslavtake 3 days to be

compleed.

Figure 36: Image shows the reinforcement bars needed for GB1, GB3 & GB5.
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beam.

Concreting of ground beam woulde the average amount of 80shconcrete

mix grade 25. The concretion of ground beam was vibrated thorodghiyg the

process (shown on figure 22 and)38
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Figure 38. Image shows the concreting process of ground beam.
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Figure 39: Image shows the completed ground beam of 6 units.
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