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PREFACE

The Construction Technology acts as a reference providing the basic tenets of construction
under the Malaysian scene. It includes earthwork, sub-structure, and superstructure (floors,
frame, stairs, roof, brickwall, doors and windows, finishes as well as plants and
machineries). It is written with the conviction that brief explanations with ample
illustrations and photographs to depict the real-life construction situations assist in linking

the knowledge and practice apart from ease of understanding and comprehension.

The core concept of this reference revolves around providing supplementary lecture
support material for construction students and lecturers. This reference underlines the
rudimentary knowledge a student should acquire especially in their first year of any
construction related qualification. Besides that, it also equips construction professionals or
technologist with the necessary basic knowledge in relation to construction technology and
activities, in enabling them to comprehend and take on discussions with related specialist.
In making this refence well within reach to all readers, we have determined that it should
be in the form of e-book. This is in line with the current digitalised construction industry

and in support of sustainability.

Ts. Sr Khoo Sui Lai, CQS, FRISM
Editor
October 2021
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CHAIR

Today, new technologies in construction are being developed at a breakneck pace. What
seemed like future technology from 10, 20 years ago like connected equipment and tools,
telematics, mobile apps, autonomous heavy equipment, drones, robots, augmented and
virtual reality, and 3D printed buildings are here and being deployed and used on jobsites

across the world.

However, 1 believe in shaping the fundamental understanding toward construction
technology process always a crucial process. As this textbook core concept as serve to be
use as supplementary lecturer support material for lecturer and student in Built
Environment, the fundamental knowledge can be further develop before speaking about an

adopting in line with the technology.

Every construction site is different, presenting its own unique set of challenges and risks.
This makes it difficult to streamline processes and increase productivity the way industries
like manufacturing and retail have been able to do. Thus, this textbook may further equip
not only student which they are also future construction professional with the essential
knowledge relating to construction technology and activities involve particularly in

Malaysia perspective.

With the content provide, I believe this can be beneficial to all from lecturer, student and

include construction professional.

Sr Nazir Bin Muhamad Nor, PQS, MRISM
RISM QS Division Chair Session 2021/2022
October 2021




EDITORIAL COMMITTEE

THE EDITOR

Ts. Sr Khoo Sui Lai, cQs, FRISM

THE CO-EDITORS
Dr. Felicia Yong Yan Yan
Dr. Lew Yoke Lian

Ts. Sr Dr. Nadzirah Hj. Zainordin, PQS, MRISM

THE AUTHORS

Dr. Shazwan Mohamed Shaari
Dr. Myzatul Aishah Hj. Kamarazaly
Dr. Hjh. Norakmarwati Ishak

Dr. Mustafa Klufallah

Sr Azrina Md Yaakob, POs, MRISM
Ts. Siti Nur Aishah Mohd Noor
Azirah Adnan

Sukmawati Ismail

Fairiz Miza Yop Zain

Mohamad Tajudin Saidin




LIST OF CONTENTS

PREFACE ...uuoiineienrinneenntensnenisnesssnnssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssasses 1

ACKNOWLEDGEMENTS FROM RISM QS DIVISION EDUCATION

SUBCOMMITTEE CHAIR. .......cootitiiiiniisnicsnisnnssicssssesssecssissesssesssssssssssssssssssssessssssassas 2
ACKNOWLEDGEMENTS FROM RISM QS DIVISION CHAIR.........ccccceuveuerruecunee 3
EDITORIAL COMMITTEE .....uuouuiuiiuinenienninsensanssanssesssessansssssssssssssssssssssssssssasssssssssss 4
LIST OF CONTENTS ..ccuuiiiiiinntinsensinssissenssessssssssssessssssssssssssssssssssssssssssssssssssssssasssssssssss 5
TOPIC 1:  EARTHWORK ......ucouiiiitiiniceisensnicnnseesssecsnissncssissssssesssssssssssssssssssssessaes 16
INTRODUCTION ..ccuuiiiiseisnicsensecssecsssssnsssnssssssesssssssssssssssssssssssssssssssssssssssssssasssssssssssssss 16
SITE CLEARANCE .....uuuiiiiietiiinnninnnsesssisssissesssssssissssssssssssssssssssssssssssssssssssssssssssssass 16
REMOVING TREES, HEDGES AND UNDERGROWTH ........ccccoovvoveviaiaaannn. 17
EXCAVATION WORKS ..uuiitiiiticinsinsnicsninncssicssssssssssesssssesssssssssssssssssssssssssassssssassss 21
TYPES OF EXCAVATION .......ccoooiiiiiiei ettt 21
TYPES OF EXCAVATION BASED ON MATERIAL .........cccccooveveeiiaiaeeane. 22
TOPSOTL EXCAVALION.........c..oeeeeeieeee e 22
EQrth EXCAVALION............ccoiiiiiiiie et 23
ROCK EXCAVALION ...ttt e 24
TYPES OF EXCAVATION BASED ON PURPOSE...........ccoooooviiiiiiiiiieieane. 26
Cut and Fill EXCAVATION ............c.ccccuiiiiiiiiii ittt 26

Trench EXCAVALION .........cooeeeeeeeeeeeeeeeeeeeeee e, 27




FOOtING EXCAVALION ...t e 29

Basement EXCAVALION ..............ccccccouiiiiiiiiiiiiiiiciie ettt 30
EXCAVATION SUPPORT ..ottt 33
GROUNDWATER CONTROL .........cccoooiiiiiiiiiieesee et 34
RESOURCES ....uuotiitiiiuinneisinsaissaissesssesssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 39
TOPIC 2: FOUNDATION ...couuiiveiienieinsnnssensanssanssesssnsssssssssassssssssssssssssssssssssssssssssssssass 40
INTRODUCTION . .ccuuiiiisensnicsnisecssncssssesssnssssssesssssssssssssssssssssssssssssssssssssssssssasssasssssssssss 40
DETERMINING FOUNDATION SYSTEM ....ucovinvinsuicsnisensuecsensnsssessssssesssessssssesans 41
COHESIVE SOIL ..ot 41
NON = COHESIVE SOIL..........cccooiiiiiiieiieeeee e 41
FOUNDATION TYPES .....coooiiiiieeeeet et 42
SVIP FOUNAQLION ...t 42
Trench FOUNAALION.................cccoooiiiiiiiiiit ettt 43
Pad FOundation....................ccoooiiiiiiiiiiiiii et 44
Raft FOUNAALION ............oocoeeieiiieee et 45
Pile FOUNAALION.............ccooiiiiiiiiiiee et 46
RESOURCES ....uuootiitiiininnisensaissaissesssnsssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 50
TOPIC 3: FLOOR......cuitiiitineinenseissnisenssissssssesssissssssssssssssssssssssssssssssssssssssssssssssass 51
INTRODUCTION ..ccuuieiininsnicsnnsecssecsssssnsssnssssssesssssssssssssssssssssasssssssssssssssssssssasssssssssssssss 51

FUNCTIONAL REQUIREMENTS .....uuoiiiiinieninnesensnensnesncssesssesssssesssesssessessassssssns 52




COMPONENTS OF FLOOR .....uueinrinnerinsnensnnnssnnsnssssessssssssssssssssssssssssssssssssssssssases 52

HARDGCORE ..ottt 54
BLINDING ...ttt ettt ettt 54
DAMP PROOF MEMBRANE (DPM).........cccoooiiiiiiiiiiiiiiieee e 54
CONCRETE FLOOR SLAB ......c..ooeiieieee e 55
Construction of Ground and Upper Floor Slab................cccccceevevveviiiiiniinannnnn. 56
RESOURCES ....uuoitiitiiiininnintinecssicssnsnsssisssissessseessssssssssssssssssssssssssssssssssssssasssasssssssssss 59
TOPIC 4: FRAME .....ouiiiicritennicnnstennicnsssnsssissssssesssesssssssssssssssssasssssssssssssssssssssassae 60
INTRODUCTION ..cuuieiinuinsnnsrensaissanssessanssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssss 60
FACTOR TO BE CONSIDERED FOR SELECTION OF MATERIALS................ 60
FRAME COMPONENTS ..uuiiriiniirticrensncssnssenssecssecsssssssssessssssesssssssssssssssssssssasssasssssssssss 61
COLUDMN ...ttt ettt ettt 61
BEAM ...t 61
TYPE OF FRAMES......cuiiiiinniininsuinnisensaisssnssesssissssssssssssssssssssssssasssssssssssssssssssssass 62
REINFORCED CONCRETE FRAME............cccooiiiiiiiiieeeeee e 62
REINFORCED CONCRETE COLUMN ........ccccoooiiiiiiiiiaieseee e 63
Construction Method of Reinforced Concrete Column................ccccccoueeverveennnnnn. 64
REINFORCED CONCRETE BEAM ..o 64
Construction Method of Reinforced Concrete Beam .................cccccoevevvvvvannne.. 66

STRUCTURAL STEELWORK FRAME............cccccocvviiiiiiiiiiiiiiiiiiiiceecee 66




TYDC OF SPAN ...t e s 67

Type Of POFLAl FFAME ...........cc.oooeieeeiiieeiieeeiee e 67
Construction Method of Steel Portal Frame.................cccccccoccovevieiceeieennannnannne. 70
Precast Concrete Frame ................ccocciooiiiiiiiiiiiiiiiiiietee e 71
Type of Foundation Fixings for Precast Concrete Frame...................ccc.cccuo...... 72
Advantages of Precast Concrete Frame ...............cccccccoveveveeeiiiaiiieiiieeiiieeeieen, 74
Disadvantages of Precast COncrete Frame ...............ccccoeeeeeeianeeaceeaieeeneieenes 74

PRECAST SYSTEM IN MALAYSIA- INDUSTRIALIZED BUILDING SYSTEM

(IBS) .ottt ettt et 75
Industrialized Building System (IBS) — Precast Frame ...............cc.cccccouvveeenennn. 75
Industrialized Building System (IBS) — Precast Concrete Beam .......................... 75
Industrialized Building System (IBS) — Precast Concrete Column....................... 76
TEMDEE FFAME. ...ttt 76
Types of Timber FYAme ...............cccoccvuieiciiieeiiieeiie e 76
Advantages of Timber Frame................ccccoceiiiiiieiiieiiieiieeieee et 79
Construction Method of Timber Frame ...............cc.cccococveveievianiieiiiaiiieieaene 79
RESOURCES ....uuootiitiiininnisensaissaissesssnsssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 80
TOPIC 5: UPPER FLOOR ......uuiiriiiinuineisensaissnnsessssssssssesssissssssssssssssssssssssssass 81
UPPER FLOORS SYSTEM.....cuiiiiiininsnicsnisecssecsenssesssecssssesssesssssssssssssssssssssesssssssssss 81

FUNCTIONAL REQUIREMENTS OF UPPER FLOOR.............ccccccocviviiaanann. 81




PERFORMANCE REQUIREMENTS OF UPPER FLOOR SYSTEM .................. 82

Strength and StADIlity ............ccc.ccovieiiiiiiiii et 82
Durability and freedom from maintenance..................cccccceeeceeeeeeaceaseeeeiraneene 84
FAP@ SASOLY ... 84
UPPER FLOORS MATERIALS .........cccooiiiieiieeeeeee e 84
CONCTOLE flOOTS ...t e e e e e e snaeeen 85
Precast SIADS ............oocoiiiiiiiiiiii e 85
Precast Plank FIOOTS..............c..cccoociioiiiiiiiiiiee e 86
Cast In-Situ Concrete FIOOT ..............ccccoiiiiiiiiiiiiiiiieie et 90
Composite CONCIEte FLOOT ............ccc.cccouieviiiiiiieeeiiie e 94
AIDRG TTUSS ..ottt 96
Beam And BIOCK.................ccccccciiiiiiiiiiieit e 96
SUMMARY OF TYPES OF FLOOR SLABS .........ccovcooiiiiiieieeeeesee e, 97

REINFORCEMENT COMPONENTS FOR UPPER FLOOR: CAST IN-SITU
CONCRETE ..ot 99

FORMWORK COMPONENTS FOR UPPER FLOOR: CAST IN-SITU
CONCRETE .........oooiiiiiiiiieee e 100

THE PROCESS OF UPPER CONSTRUCTION- REINFORCED IN-SITU
CONCRETE FLOORS ......cccociiiiiiiiiiiiiiiiiiieec e 101

RESOURCES ....uuirtiiitinienenninnssnesnessessssssessssssssssessssssssssessasssssssessassssssassssssssssaess 106

TOPIC 6:  STAIRS ...uuuoeireeeneennnenstensnesssnssnesssnsssssssanssssssssssssssssssssssssssssssssssassssassss 107




INTRODUCTION ....uuuinuieirinsnnnsnesssnnsssessanssssessssssssssssssssssssssssssssssssssssssassssssssasssassssassss 107

TERMINOLOGY FOR STAIRS....cuuiiiitiiiintinsnisssnisnesssessssscssesssssssssssssssssssssssens 107
TYPES OF STAIR ....ccouiiiiitiininiisicssicsenssncssessssssncssissssssesssssssssssssssssssssessssssssssssssssssess 109
TYPES Of STAIYS ...t 109
Single Straight FILIGRt SLAIT ..............ccocooviieiiiiiieeiie e 109
QUATTET TUFT STAIT ..ottt e e e e aaeeeens 109
Half TUFT SEAIF ...t 110
WINAING STATE ..ottt 110
CIPCULAY STAIT ... 110
SPIFALSTATE ...t 111

CONSTRUCTION SEQUENCE OF REINFORCED CONCRETE STAIRCASE111

RESOURCES ....uuootiiiiiitiinisensnicsnnssecssissssssesssissssssessssssssssesssssssssssssssssssssassssssssssssssess 124
TOPIC 7:  ROOF ...uuueiuinrineiirinaicensinssisssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssss 125
INTRODUCTION....uuciiirreinrensaensunssensanssanssesssnsssssssssasssssssesssssssssssssasssssssssssssssssasssssssssss 125
FUNCTIONAL REQUIREMENTS OF ROOFS......iiiinensnecsensenssecssssessaecsenes 125
TYPES OF ROOF STRUCTURE ......cuueuiiruiceiruecsaicsenssesssecsessanssssssssssesssssssssssssssssssss 125
PITCHED ROOF .......coooiiiiieeeeeee et 126
TIMDEE SEUCHUTC ...t e 127
FLAT ROOF ..ottt ettt 129

Characteristics Of FIat ROOS .............cccoooieiiiiiiiiiieiieeeeeeee e 129




WATERPROOFING ........cccocoiiiiiiiiiiiiieeie et 131

ASPRAIt ROOF COVEFING ... 131
ROOF COVERING / FINISHES / INSULATION .........cccccocvioiiiiiiiiiiacaene 131
ROOFTILES ..ot 131
FLASHING. ... 132
Thermal INSUIQTION .............cccoooiiiiiiiiiii e 133
ROOF DRAINAGE.........cccooiiiiiiiiiee ettt 135
GUITEFWOFKS ... 136
Rainwater DOWRPIPES ..........c...ccooiouiiiiiiiiie et 137
PARAPET WALL......cocuoiiiiiiiieeee et 138
CONSTRUCTION OF REINFORCED CONCRETE FLAT ROOFS.................. 138

Construction Method and Sequence of a Reinforced Concrete Flat Roof with
Cement and Sand Render Finish..............ccccocceiiiiiiiiiiiiiiiiieieeeeee e, 139

Construction Method and Sequence of a Reinforced Concrete Flat Roof with a

Mastic ASPRAIE FINISH ..........c..cccoooouiiiiiieiiiiieee e 141
RESOURCES ....cuuitirinrinicsinenensssssississississssssssssssssssssssssssssssssssssossssssssssssssssssssssssanes 143
TOPIC 8: BRICKWALL ...ccuininininsinsensnnsanssisssssssssssssssssssssssasssssssssssssssssssssssssssassnss 144
INTRODUCTION ...cccuiiuiiinississessesssssssssssassssssssssssssssssssssssassasssssssssssssosssssssssssssssssssasanss 144
THE BRICKWALL CONSTRUCTION ....uucoiniiinrinsensensensssssnssessessessessessssssssssssanes 145

BRICK MATERIAL ........cocoiiiiiiiiiiiiiiiiiiiiet e 145




TYPES OF BRICK.........cociiiiiiiiiiieiteee e 146

BRICKLAYING PROCESS. ..ottt 147
BRICK BONDING PATTERN......ccccootiiiiiiiiieseee ettt 151
SHrEtCher BON..............cc.ooouiiiiiiiiieee e 151
ENGLiSI BONA ... 152
FLemish BON ............c.cccoooiiiiiiiiiii e 153
Header BORA. ..............ccccoooiiiiiiiiiiie et 154
REFERENCES .....uucotiiiiiiininnicsensecssissssssesssissssssessssssssssesssssssssssssssssssssssssssssssssssssss 156
TOPIC 9: DOOR AND WINDOW.....couirrinrenrnnsurssesssessasssessanssasssssssssssssssssasssasssssss 157
INTRODUCTION....uuuiuieuinrensaissnnssessanssanssesssnsssssssssasssssssesssssssssssssasssssssssssssssssasssssssssss 157
DOOR CONSTRUCTION ...ccuueiruicrensecsancseessecssessasssecsssssasssesssssssssssssssssassssssassssssssssssss 158
DOOR FRAME ..ottt 158
DOOR LEAF ..ottt 160
DOOR TYPE ..ottt 161
DOOR INSTALLATION ........c.ccouiiiiiiiiiiiee et 164
WINDOW CONSTRUCTION...uuiiiiiuicsricsensecssicsesssnsssessasssnssssssssssessssssasssssssssssssssssae 166
WINDOW FRAME .........ccooiiiiaeeeeee ettt e 166
WINDOW LEAF ..ottt 167
WINDOW TYPE ......ccooiiiiiaieeee ettt et 167

WINDOW INSTALLATION........cc.ccccoviiiiiiiiiiiiiiiiiiiciieceeee e, 170




TRONMONGERIES ....ouuioiinruinnninsnnnsnnssnnnssnesssnssssssssssssssssssssssssssssssssssassssssssssssassssassss 171

RESOURCES ....uuootiiiinninensinsnissenssissanssssssisssssssssssssssssessstsssssssssssssssssssssssssssssssssssssss 175
TOPIC 10:  FINISHES ...cuuooiiiiiineinenseicsnissenssncssissssssessssssssssnssssssssssesssssssssssssssssssss 177
INTRODUCTION ...uuiuiiruicnnsecsnecsnssncssessssssesssessssssessssssasssesssssssssssssssssasssasssssssssssssssss 177
FACTORS THAT INFLUENCE THE SELECTION OF FINISHES...........c.c...... 177
FLOOR FINISHES ....cuuiitiiiiinuininsissanssisssissssssssssnssssssssssssssssssssasssssssssssssssssssssasssssss 178
TYPES OF FLOOR FINISHES ........ccooioiiiiiiiiieieee et 180
1N St FIOOF FINISRES. ..ot 181
Cement RENAEN ...............ccuiiiiiiiiiieee et 181
Method Of INSEALIALION .................cccvveieiiiaiiieeciie e 181
FLOOF HATAERET .............oiii et 182
Method of INStAllAtION ..............c.ooccueiiiieiiiiieee e 182
Concrete IMprint FIOOFING ............ccc.occouiiviiieiiii e 183
SUTEADLE AFOQ ...t 183
Benefits of Concrete IMPrint..............ccoccooeeeiiiiiiiiiiiaiieee e 184
Basic MateriaQl.................ccoccuiiiiiiiiiiiieseet s 184
Applied FIOOT FINISHES.............ccocoeiuieeciieeiiieciee e 184
CATPCL ..o ettt e e et e e et e e e et e e e et e e e enaaeeeens 185
Carpet INSIAIIATION ...............c.coocoueeiiiiiiiieee et 185

AARESTVE INSEAIIATION ... 186




COFAMNIC TULCS .ccooooeeeeeeeeee e e e 186

Installation Method of Ceramic Tiles .............cccccccuevevieeviiieeiiiieiiieeeieeeiee e 187
TIMBER FLOOR FINISHES........cccooooiiiiiiiiieee ettt 188
PAPGUEL ... s 188
Laminate Timber FIOOFING ............c...cccceevviieiiiiiiiiieecieeeeeee e 189
VIRYL FLIOOFING ..ottt e s 191
Method of Installation oOf Vinyl ..........cc.cccovoeiiiiiiiiiiiiiieie e 193
WALL FINISHES ........oooiiiiiiiiee ettt e 193
PLASTOT ..o e 194
Installation Method Of PLASIEVING .............cc.ccocveeeiiieeciieiiiieeiie e 195
POAINIING ..o 196
HOW 10 PAINE ...ttt 199
WaALIDAPET ..ot 199
Wallpaper AARESIVES ...............ccc.cocvveeiiieiiiieeie e 200
TELES ..ottt 201
InStallation MEtROd.....................ccoocuiiiiiiiiiiii s 201
CEILING FINISHES ......cooiiiiieieeee et 203
Type Of Ceiling FINISRES...........cccccuveeeiieeiiieeiie e e e en 204
SUSPENACA CEILING ..ot 204

Method Of iNSEAIIALION ..............c..cccooeviieiiiiieieeee e 205




Composite Wood CEiliNg..............cccvevvuuieiiuiieiiiiecee e 206

Method Of INSEALIALION .................cccvveieiiiaiiieeciie e 207
RESOURCES ....uuoitiiiiiinineisinsticsenssesssissssssesssessssssessssssssssessssssssssssssssssssssssssssssssssssess 209
TOPIC 11: PLANT AND MACHINERY .....ciiniivensenseccsensecssccsenssecssecesssesssseseses 210
INTRODUCTION...uuuiuirruinrensaissunssessaessasssesssnsssssssssasssssssesssssssssssssasssssssssssssssssssssasssssss 210
PLANT AND MACHINERY ..coouiivinsinsinsuinsnnssensnssanssesssessssssessasssssssssssssssssssssssssssssesss 210

RESOURCES ....uuiiinietinienenninniseessessessssssessssssssssessasssssssessassassssessassssssassssssssssasss 217




TOPIC 1

EARTHWORK

INTRODUCTION

Earthwork is the essential process in construction projects which is carried out at the earlier
stage of construction. Earthwork involves the process of preparing the building platform
level as required in the construction drawing and excavation works. The completion of
earthwork within the stipulated time is often the key to completing the entire project
without delay. In other words, earthwork is an essential work component in a construction
project. Any negligence in carrying out the earthwork will most likely lead to loss of time,
cost, and loss of life. Hence, the use of plants and machinery is encouraged to reduce costs

and speed up the work.

Earthwork is divided into two main activities, which are:
1. Site clearance - comprises all necessary site clearance and preparation activities
such as removing trees, hedges, and clearing undergrowth.
ii.  Excavation works - consists of various types of excavation, earthworks support,

and disposal of groundwater.

SITE CLEARANCE

Site clearance is the removal and disposal of unwanted material such as vegetation, dead
stumps, surface boulder embedded in the ground, etc. These materials should not be left
and buried at the site, as they will decay gradually and cause a decrease in ground-level

settlement leading to building failure. The site clearance process is initiated after site
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