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Foreword

The Building and Construction Authority (BCA) formulated the
Construction Productivity Roadmap in 2010 with the aim to
transform the construction industry and raise its productivity. Under
the key thrust of enhancing industry awareness, BCA was tasked to
establish benchmark indicators especially at project and trade levels
for builders to track their own productivity performance. In order to
do this, it is necessary for builders to adopt a common methodology
of measuring project and trade productivity. On 15 July 2011,
the submission of construction productivity data to BCA became
a mandatory requirement for the builders. This was in conjunction
with the enhanced buildability framework and applied to projects
with Gross Floor Area (GFA) of 5000 square meters or more. The
builders used a common platform under the Electronic Productivity
Submission System (ePSS) to submit the construction productivity
data. These data would primarily be used to establish the project
level productivity.

Apart from monitoring the project productivity of building projects,
it is also necessary to measure the trade productivity to have an in-
depth analysis of the productivity performance in various aspects
of site work. Trade productivity would reflect the efficiency and the
quality of the workforce. It is particularly useful for planning and
scheduling of work processes. BCA has thus produced this Builders’
Guide on Measuring Productivity. This Guide provides best practices
on how to measure productivity for the 12 key trades which are
commonly found in most construction projects. These best practices
are illustrated through flowcharts and photographs that showed the
activities involved in each trade. Productivity Monitoring Forms
have also been developed for each of the key trade and builders
would be able to adopt them as a common tool to measure the trade
productivity.

BCA has been working closely with a group of builders in developing
and using this Guide to study the trade productivity since February
2011. This Guide should come in handy to those who are unsure but
want to start measuring the trade productivity in their projects. There
is nothing better than learning from those that have embarked on and
excelled in the same journey.
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Director

Technology Development Division
Building and Construction Authority
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Introduction

The measurement of trade productivity provides the builders
a platform to carry out in-depth analysis of their productivity
performance. At the trade level, the amount of physical output per
manhour is measured. A worker is deemed to be more productive
if he produces more output within an hour. The indicator is
calculated as follows:

Total units of output

Trade Productivity =
Total manhours (hr)

The unit of measurement for trade productivity would vary for
different trades. For example the unit of measurement for formwork
installation is area of formwork installed (m2) / manhour while the
unit of measurement for electrical conduit installation is length of
conduit installed (m) / manhour.

This guidebook sets out the best practices on how to measure
the productivity for the 12 key trades which are commonly found
in most construction projects. The Productivity Monitoring Forms
that have been developed for each of the key trades gave the
activities and parameters that the builders should monitor and
measure. Through these forms, the builders would be able to
adopt a common platform to measure the trade productivity. To
complement the forms, the activities involved in each trade are
illustrated through flowcharts and photographs.

All the best practices in this guidebook have been gathered from
the builders that have participated in the Productivity Improvement
Project (PIP) on Trade & Project Level Productivity Study.
References have also been made to international standards, e.g.
the ASTM E2691-Practice for Job Productivity Measurements.
It is a useful guide for builders who wish to measure the trade
productivity in their projects.
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FORMWORK
INSTALLATION

The flowchart below shows the typical processes involved in the
installation of table formwork during construction. The sequence
for other system formwork will differ. It serves as a guide on the
activities that are to be considered during the measurement of
productivity for this trade.

1 Dismantling of Table Formwork

Lifting of Table Formwork from
Previous Floor to Upper Floor

Placing of Infill Form, if any

— S

[ Setting Out, Alignment and Level Check




1.1.1

Table Formwork
Installation Process

The following sections show the steps involved when installing table
formwork. While the specific construction techniques employed may differ,
these are the common stages of work that are commonly carried out on site.

Dismantling of Table Formwork

Dismantling of table formwork include striking of infill forms, lowering
down and shifting of formwork out of building.

i Securing lifting cable to
: formwork

Lowering down the
i table formwork

Shifting of table formwork
i out of building

N
o
O
—
=
o
O
LL




1.1.2 Lifting of Table Formwork from Previous Floor
to Upper Floor
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Lifting of table formwork by crane to the floor above.

1.1.3 Setting Out, Alignment and Level Check

i Checking and adjusting the
: position of table formwork

Positioning the table
i formwork
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Checking and adjusting the level of
i the table formwork

1.1.4 Placing of Infill Form, if any

Placing of infill panel
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REINFORCEMENT
PLACING AND FIXING

The flowchart below shows the typical processes involved
in the installation of reinforcement during construction.
It serves as a guide on the activities that are to be
considered during the measurement of productivity for
this trade.
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1 Preparation of Reinforcement

Placing and Fixing of
Reinforcement

Laying and Securing of M&E
Services

Transportation of
Reinforcement to Location




Reinforcement Placing
= 1| And Fixing Process

The following sections show the steps involved when placing and fixing
re-bars. While the specific construction techniques employed may differ,
these are the common stages of work that are commonly carried out on site.
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2.1.1 Preparation of Reinforcement

i A=

i Bending of re-bars to
i required shape using bar
i bending machine

Cutting of re-bars
i to required length

>4

2.1.2 Transportation of Reinforcement to Location

Transportation of reinforcement to location refer to transporting from the
holding area on-site to the working area.

i Transporting of
i prefabricated mesh to ?
i working area

Transporting of re-bars
i to working area




2.1.3 Placing and Fixing of Reinforcement

I_
=
LL]
=
LL]
®)
[
o
L
=
LLl
o

Sorting of re-bars to
i ensure the correct size and
i quantity are in order

Fixing of re-bars using
¢ hand tool

¢ Fixing of re-bars using
: mechanical means




2.14 Laying and Securing of M&E Services

————
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Securing of conduits to re-bars

v

Securing of conduits junction box

i Fixing of top reinforcements
i and securing of conduits

i to ensure they are firmly in

¢ position before concreting
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CONCRETE PLACEMENT

The flowchart below shows the key processes involved in
the placement of concrete during construction. It serves
as a guide on the activities that are to be considered
during the measurement of productivity for this trade.
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Preparation of Concreting Area

Transportation of Concrete to
Concreting Area

Placing of Concrete

Spreading and Compacting of
Concrete

Levelling of Concrete
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3.1

3.1.1

3.1.2

Concrete Placement Process

The following sections show the steps involved when carrying out concrete
placement. While the specific construction techniques employed may
differ, these are the common stages of work that are commonly carried out
on site.

Preparation of Concreting Area

Area preparation for concrete placement include the clearing of debris,
cleaning of formwork, preparation of concreting equipment and tools.

¢ Preparation of
i concreting equipments
i and tools

Clearing of debris from
i the concreting area

Transportation of Concrete to
Concreting Area

Concrete could be transported to the concreting area via concrete bucket,
truck-mounted concrete pump, rotary distributor or concrete placing boom.

¢ Crane and concrete
: bucket

Truck-mounted
i concrete pump
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: Concrete Placing boom

Rotary distributor for
i concreting work
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3.1.3 Placing of Concrete

« — ———— A L = . = =
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Placing of concrete using
i concreting bucket

Placing of concrete using pump




3.14 Spreading and Compacting of Concrete

Spreading and compacting of concrete could be done using the
shovels or the vibrators.

FTRE . m el AEL el
FIELT

i Compacting of concrete
i with a vibrator
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Spreading of concrete
i with shovels

3.1.5 Levelling of Concrete

Levelling of wet concrete could be done using the trowel or the vibrating
screed levellers.

: Manual levelling of
: concrete using trowel

i Mechanical levelling of
i concrete using vibrating
¢ screed leveller
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DRYWALL INSTALLATION

The flowchart below shows the typical processes involved
in the installation of drywall during construction. It serves
as a guide on the activities that are to be considered
during the measurement of productivity for this trade.

Transportation of Drywall
Materials to Location

Setting Out

Preparation of Drywall Materials

Installation of Drywall

Sealing of Joints
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41 Drywall Installation Process

The following sections show the steps involved when installing drywall
partition. While the specific construction techniques employed may differ,
these are the common stages of work that are commonly carried out on site.

4.1.1 Transportation of Drywall Materials to Location

Transportation of drywall materials to location refer to transporting from the
holding area on-site to the working area.

: Placing of drywall

i materials near

i working area for easy
i accessibility

Transporting drywall
i materials to working area

4.1.2 Setting Out

Setting out of drywall installation includes marking of wall position on floor,
wall and ceiling.

: Transferring the floor
i marking to adjoining
i wall/column/ceiling

Setting out the position of

 the drywall at floor level




4.1.3 Preparation of Drywall Materials

Preparation of drywall materials includes cutting of metal studs to required
length and cutting of gypsum boards to actual size and shape.

Cutting of metal studs to

 required size for drywall :

i framing { Marking out and cutting
i of the gypsum boards to
i actual size

414 Installation of Drywall

The drywall system can be easily installed and quickly relocated according
to one’s needs. Homeowners can renovate and redesign the interior layouts
within a short time. Below is the typical drywall installation process.

 Installing
i plasterboard to one
i side of the framing

! Installing the metal studs to
i form drywall frame




i Installing second
i plasterboard

Installing insulation between
: panel (M&E work is excluded
from the drywall trade.)

4.1.5 Sealing of Joints

i Completion
of drywall

i Sealing up the joint between
¢ plasterboard (Painting of

: wall is excluded from the

¢ drywall trade.)
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PAINTING

The flowchart below shows the typical processes involved
in painting during construction. It serves as a guide
on the activities that are to be considered during the
measurement of productivity for this trade.

Transportation of Painting
Materials to Location

Application of Sealer Coat

Application of 1% Coat and
finishing coat

Preparation of Painting Surface j
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51 Painting Process

The following sections show the steps involved during a painting process.
While the specific construction techniques employed may differ, these are
the common stages of work that are commonly carried out on site.

9.1.1 Transportation of Painting Materials to Location

Transportation of painting materials to location refer to transporting from
the holding area on-site to the working area.

{ Placing of paint near
working area

Transporting of painting
i materials to working area

: Protecting surfaces that
i are not intended to be
painted.

Cleaning to remove foreign
i and unstable matter




9.1.3 Application of Sealer Coat

There are various method of application such as the brush, roller and spray
painting. The adoption of each method will depend mainly on the working
area and site situation.

: Setting up of spray
i painting equipment

Mixing of paint manually

i Application of sealer
i coat by spray

Application of sealer
i coat by roller




9.14 Application of 1% & Finishing Coat

Application of 1st and
finishing coat using roller
or spray

: Painting to edges
i using brush

J

Intercoat preparation such as

¢ light sanding with fine-grade,

¢ preferably partly worn sandpaper
i can be used to remove nibs and

: adherent dust particles
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TIMBER DOOR
INSTALLATION

The flowchart below shows the typical processes involved
in the installation of timber door during construction.
It serves as a guide on the activities that are to be
considered during the measurement of productivity for
this trade.

-l Transportation of Door Materials
to Location

[2 Setting Out

3 Preparation of Door Frame
and Panel

[4 Installation of Sub-frame

5 Installation of Main frame and
Door Panel

N U U2 2 S

[6 Installation of Ironmongery




B 1 Timber Door Installation
= I Process

The following sections show the steps involved when installing timber door.
While the specific construction techniques employed may differ, these are
the common stages of work that are commonly carried out on site.

6.1.1 Transportation of Door Materials to Location

Transportation of door materials include bringing the door frame, door panel
and all ironmongery from the holding area on-site to the working area.

: Placing of door frames
i and door panels near
i working area

Transporting door materials
i toworking area

6.1.2 Setting Out

i Confirming the door

i location against the

i approved shop drawing.
i Verify that the dimensions
i of the opening are as

i specified in the drawing

Setting out reference line in
i relation to wall alignment.




6.1.3 Preparation of Door Frame and Panel

: Assembling the pre-cut main frame
i using finishes nails or screws if the
: frame is not pre-assembled at the

: factory

o
O
S
a
or
L
0
=
I_

Verify the dimensions
i of the sub-frame
i opening

Installing of sub-frame




6.1.5 Installation of Main Frame and Door Panel

Installing of door panel

Installing the architrave
: around door frame (if any)

Installing ironmongery
: to the door panel

Note: All manhours taken for the finishing work such as painting, vanishing, etc. should not
be taken into account.
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WALL TILING

The flowchart below shows the typical processes involved
in the tiling of wall during construction. It serves as a
guide on the activities that are to be considered during
measurement of productivity for this trade.

Transportation of Tiling
Materials to Location

Patching and Plastering
(if necessary)

Setting Qut

Mixing of Cement Mortar/
Tile Adhesive

5 Laying of Tiles

6 Grouting / Pointing

Y () L) () 2O (o
N N/ /A U S S N A N

7 Cleaning of Tiles




1.1.1

Wall Tiling Process

The following sections show the steps involved when laying wall tiles. While
the specific construction techniques employed may differ, these are the
common stages of work that are commonly carried out on site.

Transportation of Tiling Materials to Location

Transportation of tiling materials to location refer to transporting from the
holding area on-site to the working area.

i Placing of tiling materials
i near working area

Transporting tiling materials
: to working area

 Plastering of wall for
: even and rough surface to
! receive the tiles.

Patching up all concealed
i conduits, unwanted recesses
i and openings




1.1.3 Setting Out

Setting out the position of the tiles and
: marking of reference line for tile laying

1.14 Wixing of Cement Mortar / Tile Adhesive

: Mixing the tiling
i adhesive in

i accordance to the
: manufacturer's
 instruction menu

Mixing of cement mortar




i Placing of tile to wall

i surface with reference

¢ to the marked line and

i tapping tile into position

Cutting of tiles to
i required size

Spreading grout with
i a soft trowel

Cleaning of tiles with
: damp cloth or sponge




‘usel sInoyuew ay) WoJlj Papn|oxa ag piNoys 1sioy [euslew ay) Jo awn Bunrem pue swnumop ayl (L

(seniAnoe anoge ay) Jo yoea 10} uayel awin ayl abejuadlad e se ajedlpul pjnoys wioj ayl)

sa|njo buiuea)y (B
Bunuiod / bunnois (4
sa|n jo buike1 (o
sinoyuew zg'zT anisaype i V.ommc_x__\,_ Mv
JUGe = no bumes 2

(Aue J1) Buaise|d pue Buiyored (g
uofed0| 0} s[elalew jo uopeuodsuel] (e

_Sinoyuew g0 = Auanonpolid apeiL :saniAnoe Buimolo) 8yl Ino Bulkiled ale SIaxI0M Usym papliodal ag pinoys awin pue samoduew ayl (9
eale pa|iL

Inoyuew/,Wwse T

“19|reubis/1abbu T pue Josiniadns Alajes
T ‘J01e48dO 1SI0Y [RLIBTRW T ‘uBwsapel) g smoys ajdwexa ay] ‘adAl jamoduew ayy jo umopxealg (q
uone|naed AlAnonpold ‘a|dwexa ay} ul pasn sem 1sioy sfeuslew vy ‘pasn uawdinba jo adAl (e
:wuoj 8yy ul papinoid ag pinoys uoirewuojul Buimolioy ayl (g

‘uayel sinoyuew ayi Aq ease pajn ayi buipiaip Ag parenaes uay si Aianonpoud spen syl (v

sinoyuew 2821 [elol
Sinoyuew 750 S9|IL Jo bulues)
sinoyuew 80T Bunuiod/Bunnois ",WGg JO BaJe Ue 9|1} 0] SInoy 95°¢ Ajerewixoidde oy Buipiom usw
sinoyuew 9T, se|it Jo Buike G 0} JudjeAInba sI SIy| *,WGE JO e ue 3|1} 0} palinbai d19m sinoyuew Zg'ZT INoge Jey) smoys ajdurexa
sinoyuew ¥5°0 anisaype a1} Jo Buixin 8yl "Inoy T Joj Bupjiom uew T Se pauyap sl inoyuew T “inoyuew si Jamoduew ay) Joj pasn uun ayl (g
sinoyuew 29T o Bumes
sinoyuew 80T (Aue y1) Buisised pue Buiyored *A198J1p 3I0M UONE|[RISUI 8] 82UBNJUI 10U S0P
ﬁﬁﬂwﬂmww 050) (oLIUMOP 1510y [2USTE) pue JusawaBeurw SI 9]0J UrRW 1IBY} S papn|oul g Jou pjnoys Buiuued se yans wea) Juswabeuew
sinoyuew 080 (uonesado u 1s10y euisIe) alls ayl Aq auop I0/\ Isioy eusrew 68 juswdinba Bunyl syl sarelado Jeys Jojesado aulyoew
uolye0o] 03 sferarew bul jo uonenodsuel | ‘siaiom yireay @ Aisjes ‘Bueb spel sy spnjoul pjnoys siyy :buln jlem ay) bulinp pasn Jamoduepy Mo
azisalL (g
uayel awiy eatepa|l (e

papJodal Jo pare|nodjed ag uayl pinoys Buimojoy ayl (g
J9[[eubis/1abbu T ‘Josinladns A1ajes T = siayiom yijeaH pue A1oyes

uewT = Joyesado Isioy [eusiep 'S19|101 £T-G0# £2T %20|g uo Bulioyuow ay) Smoys

uswz = Jamoduew apel a|dwexa ay "1ooj} [ea1dA} e Jo abels ayi payoeal sey Buljn [lem syl usym Bupioyuow ayj Hels 0} Jap|ing
9zIS Jamoduep 3y} Jo} papuawiWwodal S| 3| ‘pPapiuapl ag ISl PiNoOYs pajoluow ag pjnom Bulji |lem ay) aiaym uoiedo| ayl (T
,WiGg =ealy pajiL - ABo[OpOoyIBIN

S19|I0L ET-G0# €CT %00|g = uoNed0 -

-:sBulp|INg [enuapisal Jo S)20|qd € Jo SISISuod 10afoid siyl w0y
uolrewloul 303f0ud ay) Buisn 1042 ABojopoylew ay} pue ajduexs 9Sed U} Peal pinoys SIap|ing “LWIoj 8y} Ul papn|oul 8q 0}
Sswiayl ay} pue Buuoyuow ayl Ino Aied 01 moy uo apinb dais Ag dais ayy sanlb ABojopoylaw ay] ‘Buln [jem Joy
m_Qmem_ ase) AiAnonpoud jo Bunioluow ay) azipJepuels 0] paubisap uaaq sey wio4 Bulloluo Aluanonpold Buiil [lepn ayL

w104 sutiopuol AHAnanpo.d suljiL llem 77/ 8




‘asodind Buprewyouaq Joj Jueaw jou si ajdwexa ayy ul umoys anjea Aianonpoud apen ayl (6
*no Bumas, seniAnde sy Japun papiodal aq |leys ‘Aue Ji ‘Buipjojeds jo Buipuewsip/uondale ay) 1oj usxel sinoyuew ayl (8

“apel1 oi1oads sy} 1oj USXE) SINOYURL 8101 8} Ul JUN0DJR 0JUI UXE) 8( |[eys SUBaW [2oIUBYI8W I8Y10 10 aueld Ag 8)IS au) UIYlIM S[eLslew Jo uoneuodsuel ay Joj uaxel awn syl (2

“193lom Buidasxasnoy pue usjeubis/iabbu ‘losinladns Alages 0] siajal azis Jamoduew yieay pue A1ajes ayl (9

“1amoduew JoresadQ aulyde|\ Japun paplodal ag 1ou [feys Y| Jossios ajdwexa Joj ‘Joresado pareubisap e alinbal jou op rey Juswdinba [eaiueyssy (§
1sioy Arelodwiay pue wawdinba uonenodsuel quaswdinba Buny Jo sioresado 03 siajal azis Jamoduew Joyelado aulyoew ay] (¥

*Aluo azis Bueb ay) 0} siayal azis Jamoduew apen ayl (g

“(uonrejreisur-aid ‘uonesugesaid H°8) papnjoul 84 Jou |feys aus-}o pawloyad ale reyl sanAdyY (2

‘wea) Juawabeuew aNs ayl Aq paxo0|d sInoy apn|oul Jou op uayel sinoyuew ay] (T

SOJON
:areq :areq
:Ag paxoayd :Ag paploday
leway
€
4
T
"% 00T 0} dn ppe TSNIN £ 0} T SNIANOY 10} udxel awi jo abejuadlad SE]JN
Molreq|asyM X T . . E€T-S0#
El uew uaw X T [
%S %8 %99 %t %8 %9 Hene g ¢ 00€ X 008 1SIOH [eldYeN X T 6T e ¢ €e1g <03
RIEWTIEREETNTY
‘youaq
/13ppe|/pP|oyeds
“TedIUeydo9N UON
BMSaUPY (Aue uo|yea0] 9zIS o
S9|lL Bunuiod S9|lL 9|11 /IeloN A= az1S Sy £9ZIS ‘1SIOH [eua1e\ w
Jo Bulues|n| /Bunnois| Jo Buike uswad 10 bumas MWM M____HMMM__ WM_MM\__WMM“‘&M hw%oacms_ _w%M_QmMmO_\,_ Jamoduepy (ww) ‘aueld JamoL | (Inoyuew/w) | . usNeL MN@_@ uoied0T ou/s
40 BN ! | yiesH IR apel] —— fediueydsN | Auaionpold Jnoyuepn pallL
pue Aajes : = apelL :
Aue )
pasn juswidinbg
Bunanuo)
[CRIVENEEINRION]
L 9 S 14 @ T pue [eaueyds iy
SalIAIOR Yoea Ul UdXe) awli JO % 8y} ayedipul ases|d 9zIS Jamodue| Jo umopyeaig
31111 109lo0id
h.“__h_w_.:m.___ uoIIINIIsSuD) pue M_.:_u___._m E.‘_OH_ m—(__.._o.._._co_\/_ \AH_>_HU:UO‘_Q @C___l_l __m>>




FLOOR TILING

The flowchart below shows the typical processes involved
in the tiling of floor during construction. It serves as a
guide on the activities that are to be considered during
the measurement of productivity for this trade.

[‘l Preparation of Tiling Area

2 Transportation of Tiling
Materials to Location

[3 Screeding (if necessary)

[4 Setting Out

[5 Mixing of Cement Mortar /

Tile Adhesive

[6 Laying of Tiles
[7 Grouting / Pointing
[8 Cleaning of Tiles

N N N S N N N




81 Floor Tiling Process

The following sections show the steps involved when laying of floor tiles.
While the specific construction techniques employed may differ, these are
the common stages of work that are commonly carried out on site.

8.1.1 Preparation of Tiling Area

Area preparation include cleaning and washing off dust and debris and
checking the level of substrate.

i Cleaning concrete
i surface with broom

i Removing concrete
i protrusion on the tiling area

{ Checking the level
of the substrate

! Cleaning concrete surface
i using water jet




8.1.2 Transportation of Tiling Materials to Location

Transportation of tiling materials to location refer to transporting from the
holding area on-site to the working area.

: Transporting tiling
i materials to location

Transporting tiling material
i using wheel-barrow

Finishing screed
: with wooden float




8.14 Setting out

Setting out tile lines on
i screed

8.1.5 Mixing of Cement Mortar / Tile Adhesive

i Mixing the tiling
i adhesive in

i accordance to the
i manufacturer’s
: instruction menu

Mixing of cement mortar




8.1.6 Laying of Tiles

: Damping screed surface to
¢ reduce suction.

Cutting of tile to required
i size

Spreading the cement mortar/
: tile adhesive within the reach
i of an arm’s length.

Tapping tile onto uniform position
i using a rubber mallet.



8.1.7 Grouting / Pointing

Pointing of joint
i between tile with
i colour grout

Removing of dust trapped
i between tile joint

8.1.8 cleaning of Tiles

 Cleaning of tile to remove
: stain or other residue
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SUSPENDED CEILING
INSTALLATION

The flowchart below shows the typical processes
involved in the installation of suspended ceiling during
construction. It serves as a guide on the activities that are
to be considered during the measurement of productivity
for this trade.
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Transportation of Ceiling
Materials to Location

[3 Installation of Framework

J
(2 smon J
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J

[4 Installation of Ceiling Panel




9.1.1

Suspended Ceiling Installation
Process

The following sections show the steps involved when installing suspended
ceiling. While the specific construction techniques employed may differ,
these are the common stages of work that are commonly carried out on site.

Transportation of Ceiling Material to Location

Transportation of ceiling materials to location refer to transporting from the
holding area on-site to the working area.

 Transporting ceiling
: materials to working area

Placing of ceiling materials
: at working area
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9.1.2 Setting Out

¢ Fixing of wall angel
: after ceiling level is
i determined
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Determine the
i ceiling level

9.1.3 Installation of Framework

¢ Installing the ceiling
i framework. Ensure the
¢ whole framing system
i is firmly secured to the
i structural soffit

Installing the hanging
: system for the ceiling
i framework




9.14 Installation of Ceiling Panel
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Installing plasterboard panel
i by fastening it to ceiling
¢ framework using screws at

* regular intervals

i Plastering of board
i joint /ceiling surface

Filling up all screws holes
i with joint compound
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AIR-CON DUCTING
INSTALLATION

The flowchart below shows the key processes involved
in the ducting of air-conditioning during construction.
It serves as a guide on the activities that are to be
considered during the measurement of productivity for
this trade.
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-l Transportation of Ducting
Materials to Location

[2 Folding and Forming of
Ductwork
[3 Setting Out
[4 Installation of Ducting
[5 Installation of Insulation

N N e N




Air-Con Ducting
Installation Process

The following sections show the steps involved when carrying out air-con
ducting installation. While the specific construction techniques employed
may differ, these are the common stages of work that are commonly carried
out on site.

Transportation of Ducting Materials to Location

Transportation of ducting materials to location refer to transporting from
the holding area on-site to the working area.

¢ Placing of ducting
i materials near working
: area

 Transporting ducting materials to
i working area

Folding and Forming of Ductwork

Folding and forming of ductwork include marking out, cutting, bending to
shape and assembling the parts together.

¢ Marking and cutting of
i ductwork to shape

Bending and forming of ductwork
i section together
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Assembling of duct
i section

Setting Out

Setting out include marking out the ducting route, checking the alignment
and fixing of hanger supports to ceiling.

Setting the alignment and
i fixing the hanger supports




10.14 Installation of Ducting

Installation of ductwork
: after ensuring the correct
i sizeis used

10.1.5 Installation of Insulation

¢ Placing of insulation
i to ductwork

Application of adhesive to
i insulation (if necessary)
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ELECTRICAL CONDUIT
INSTALLATION

The flowchart below shows the typical processes involved in
the installation of electrical conduit during construction. It
serves as a guide on the activities that are to be considered
during the measurement of productivity for this trade.

Transportation of Conduit Materials
to Location

Exposed Electrical [[:oncealed Electrical Conduitj
Conduit

D Il Brick/Block
[2 Setting Out j [ b j [ rick/ ocj
[2 Setting Out] 2 Setting Out

Including hacking
to form grooves

Preparation
of Materials [

Materials

Preparation of j

Installation of Installation of
Electrical Conduits Electrical Conduits




Electrical Conduit
Installation Process

The following sections show the steps involved when installing electrical
conduit. While the specific construction techniques employed or type of
material used may differ, these are the common stages of work that are
commonly carried out on site.

Transportation of Conduit Materials to Location

Transportation of conduit materials to location refer to transporting from
the holding area on-site to the working area.
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Transporting electrical
i conduits to working area

i Placing of electrical
i conduits near working area
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11.1.2 Setting Out

1113

Setting out include marking the electrical conduit routing and creating
opening through wall for pipe penetration. The time taken for hacking of
block/ brickwall to conceal conduit is included.

Y [
'I=.

A

1 |

Marking of pipe routing

Preparation of Materials

Preparation of materials includes cutting of electrical conduit, bending to
required shaped and forming of tread for junction connection.

Bending of electrical
i conduit in-progress



11.14 Instaliation of Electrical Conduits

. .

i Fixing electrical conduit to
i holding bracket (Patching
¢ of grooves and opening

i shall not be included)

ELECTRICAL CONDUIT

: Installing of holding bracket
: for electrical conduit

Laying and securing of the M & E
i Services in slab
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WATER PIPE
INSTALLATION

The flowchart below shows the typical processes involved
in the installation of water pipe during construction.
It serves as a guide on the activities that are to be
considered during the measurement of productivity for
this trade.
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Transportation of Piping Materials
to Location

[ Exposed Water Pipe j [ Concealed Water Pipe j

[2 Setting Out j [ Drywall j [BIock/Brickwa@
[2 Setting Out] 2 Setting Out

Including hacking
to form grooves

Preparation of
Materials [ Preparation of j

Materials

Installation of Installation of
Water Pipes Water Pipes




12.1.2

Water Pipe
Installation Process

The following sections show the steps involved when installing water pipe.
While the specific construction techniques employed may differ, these are
the common stages of work that are commonly carried out on site.

Transportation of Piping Materials to Location

Transportation of piping materials to location refer to transporting from the
holding area on-site to the working area.

i Placing of piping materials
i near working area

 Transporting
i piping materials to
i working area

Setting Out

Setting out include marking the water pipe routing and creating opening
through wall for pipe penetration. The time take for hacking of block/
brickwall to conceal the water pipe shall be included.

Hacking of grooves and
i opening (if necessary)
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Preparation of Water Pipes

Preparation of water pipe include the marking & cutting of the water pipe.
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Measuring and marking
i on water pipe

i Cutting of water pipe to
i required length

Bending of
water pipe

! Cutting of PEX pipe




Installation of Water Pipes

Installation of water pipes includes jointing of water pipe and mounting to
wall bracket. There are various methods of jointing such as the following:

i Jointing of water
i pipe by soldered
i connection
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Jointing of water
pipe by crimped
i connection

Joining of water
i pipe by threaded
i connection

Jointing of PEX pipe
i by pressed connection
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