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ABSTRACT:

Productivity is a significant aspect of construntiodustry that plays vital role for success antlifa of any construction project.
This industry generates 11% to 13% of GDP all adotlne globe and the cost of labour in any buildingject is 20% to 35% of the
cost of Building. On daily basis labour utilizes 3@¥time on productive activities rest 70% of thmd is ruined in non-productive
activities, there are multi factors which are affeg the labour production in construction indydtence this study provides an
overview of productivity, Total Factor productivitynethod used to measure accurate productivityoimsttuction projects. The
objective of this study is find out percentage apvhat extent labour production is affected dua¢ather conditions, however this
study is carried out in arid climate region in Momf June 2018, where minimum temperature was decb26.0 Celsius degree at
7:30 AM and Maximum was 47.80 Celsius degree at BD A descriptive survey research design appraeah adopted using
continuous observation method of study. Projectkvedndy manual served as the research instrumestliigct the data on selected
building sites for 30 working days. Data collectedre analyzed using descriptive statics. The resiibw that average monthly
production of mason gang was recorded with lesdymtion of 28.759%, Carpentry gang with average hgrioss of production
16.74% & steel fixer gang had average monthly tfgsroduction was 12.188. This concludes thatrposigning the contract for
construction project. The location, environmenpdagraphy of region, capacity of construction opeest must be kept in mind to

decide the proper timeline for the successful ofqmt.

1. INTRODUCTION

Construction industry all around the world playsyaamic role

for the prosperity of any countfs. Sohu et al. 2018). This is a

versatile industry which generates around 11 to I8%DP
annually (I.A Bhatti et al., 2018). The cost of labdn any
building construction project is 20% to 35% of thest of
Building (Buchan R. D., Fleming F. W., Kelly J. R., B39The
time utilized by labour on daily basis on produetactivities is
average about 30% of total time available for camsion
work. The rest of the time about 70% is wasted @m-n
productive activities, delays and added activifie& Bhatti et
al. 2018). Construction projects are unique very feojects
are repeated, and experience gained on one siteofs
necessarily of benefit or directly applicable orhest site
(Mahamid, 1. 2013). Projects locations, site tomdry, labor
force vary from one project to another. Meanwhilis industry

faces many challenges like time overrun, cost aewerr
construction waste generation and management, hhealtl
safety challenges are the key challenges facedhibyirtdustry;
however there is one predominant challenge of labaduction
which is the key concern for this industry (Oladir®. J. and
Onatayo, D. 2019). labour production is severe eomevhich
gives birth to time overrun and cost overrun protdewithin
the construction projects (GerdkH., Erdis, E., Mistikoglu, G.
& Usmen, M. 2015). Construction productivity is affed
because of multiple factors and different causé® ihtensity
of these factors and causes varies from site ¢oasitl from day
to day (Jarkas, A. M. & Bitar, C. G. 2012). The effetthese
factors is to change the productivity. The Aimlststudy is to
determine the extent to which variability in labqaroductivity
can be explained by variations in arid climate sesruinent. To
achieve this aim, it will be essential to developnsistent
techniques for measuring productivity and factotsiclv are
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affecting it. This study is conducted primarily Middle East
arid climate region.

2. LITERATURE REVIEW

Every construction project is based on Iron triangbnstraint
approach which has three basic elements; time acmktjuality.

These three constraints are firmly connected t@yethabour

production is key constraint among these three etésrand has
direct interrelationship with triple constraintsiadn triangle.

2.1 Definition of Productivity: when study was carried out in
depth, it was found that there is no perfect deénifor the
word construction productivity. Even when definito are
consistent, different approaches to measuring it output
vary so greatly that a valid comparison betweenjegts is
almost impossible. Various definitions of the protiity have
been encountered, these include the following

a. Efficiency

b. Effectiveness
c. Performance
d. Production

The general consent is to define the productivétyhee ratio of
output to input. In view of this, two approachesptoductivity
measurement emerges total factor productivity wiadirenputs
and outputs are considered and single factor ptodlyowhere
single factor is taken into consideration
Nurmeyliandari Nurhendi, Muhamad Azry Khoiry, Narai
Hamzah (2019).

2.2 Labour Productivity Measurement: There are numerous
techniques involved in measuring the labour praglitgt
especially in construction industry. Measurementlaifour
production is varies according to the nature of jéato
Broadly, productivity measures can be classifiedsagle
factor productivity measures (relating a measureutput to a
single measure of input) or multifactor productvineasures
(relating a measure of output to a bundle of inputsiother
distinction, of relevance at the industry or firevél is between
productivity measures that relate some measureossgutput
to one or several inputs and those which use aevadided
concept to capture movements of output (KazazlUNibeyli,
S., Acikara, T. & Er, B. 2016).

3. METHODOLOGY

A descriptive research methodology approach wasptado
using continuous observation method of study. Rtoyeork

study manual served as the research instrumentltect the

data on selected building site for 30 working days. every
working day temperature was recorded twice a dashas/n in

Table 1. First early in the morning and secondaswecorded
at mid noon time. Meanwhile the labour productioasvalso
going to be recorded simultaneously every day wéspect to
activity carried out by construction operativessi¢ as shown
in Table 2, 3 & 4.

(Revianty

Table 1.Daily on-site Temperature Record

Morning time After Noon Time
Date Time | Temperature Date Time | Temperature

1-6-2018 Friday 1-6-2018 Friday

2-6-2018 09:00 AM 29.6c 2-6-2018 02:00 PM 43%
3-6-2018 09:30 AM 29.8C 3-6-2018 01:45 PM 2%
4-6-2018 10:00 AM 324C 4-6-2018 01:00 PM 1%
5-6-2018 08:00 AM 28.6C 5-6-2018 02:45 PM 42%C
6-6-2018 07:30 AM 26.4C 6-6-2018 03:00 PM 39%
7-6-2018 07:45 AM 26.8C 7-6-2018 03:45 PM 38%
8-6-2018 Friday 8-6-2018 Friday

9-6-2018 07:45 AM 27.9C 9-6-2018 01:15 PM 42°%C
10-6-2018 07:30 AM 27.5C 10-6-2018 01:45 PM 43%
11-6-2018 08:00 AM 28.%C 11-6-2018 02:00 PM 1%
12-6-2018 09:00 AM 31.4C 12-6-2018 03:00 PM 1%
13-6-2018 09:30 AM 32.6C 13-6-2018 03:45 PM 40%
14-6-2018 10:00 AM 33.%C 14-6-2018 03:15 PM 40%¢
15-6-2018 Friday 15-6-2018 Friday

16-6-2018 09:00 AM 32.6C 16-6-2018 02:00 PM 39%
17-6-2018 09:30 AM 32.%C 17-6-2018 01:45 PM 40°C
18-6-2018 10:00 AM 33.6C 18-6-2018 01:00 PM 40°C
19-6-2018 08:00 AM 30.%C 19-6-2018 02:45 PM 1%z
20-6-2018 07:30 AM 29.8C 20-6-2018 03:00 PM 40%
21-6-2018 07:45 AM 31.fC 21-6-2018 03:45 PM 40%
22-6-2018 Friday 22-6-2018 Friday

23-6-2018 07:45 AM 30.% 23-6-2018 01:15 PM 42
24-6-2018 07:30 AM 30.9C 24-6-2018 01:45 PM 2%
25-6-2018 08:00 AM 31.6C 25-6-2018 02:00 PM 43%
26-6-2018 09:00 AM 34.5C 26-6-2018 03:00 PM 47%
27-6-2018 09:30 AM 33.7%C 27-6-2018 03:45 PM 40%
28-6-2018 10:00 AM 34.8C 28-6-2018 03:15 PM 40°C
29-6-2018 Friday 29-6-2018 Friday

30-6-2018 07:45 AM 31.% 30-6-2018 02:45 PM | 41
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3.1 Labour Production Record on Daily Basis masonry activities targets were already set by abmpany,
there productivity was recorded on daily basis, éesv only

3.1.1. Mason Gang Production: Mason gang was consisting of block work activity was in progress on the conginr site

one charge hand, five masons and five helperstetatumbers  which was recorded on daily basis as shown in T2ble

of operatives were involved in one gang. Accordimgang and

Table 2. Production Record of Mason Gang

Date Production by Gang | Targeted Production | Remarks
1-6-2018 Friday
2-6-2018 486
3-6-2018 510
4-6-2018 526 700 No of hollow Blocks of 10 cm i
5-6-2018 555 size per day (700 x 6 = 4200) per week. 26.071 % less production than the targeted
6-6-2018 492
7-6-2018 536
3105 4200
8-6-2018 Friday
9-6-2018 370
10-6-2018 385
11-6-2018 428 500 No of Solid Blocks of 10 cm in o )
1262018 325 size per day (500 x 6 =2880) per Week 22.966 % less production than the targeteq
13-6-2018 348
14-6-2018 455
2311 3000
15-6-2018 Friday
16-6-2018 492
17-6-2018 512
18-6-2018 545 750 No of hollow blocks of 20 cm in o .
1962018 536 size per day (750 x 6 = 4500) per Wegk 30.008% less production than the targeted
20-6-2018 499
21-6-2018 512
3146 4500
22-6-2018 Friday
23-6-2018 223
24-6-2018 241
25-6-2018 275 400 No of solid blocks of 20 cm in sizp 0 '
26-6-2018 258 per day (400 x 6 = 2400) per week 35.291 % less production than the targeted
27-6-2018 275
28-6-2018 281
1553 2400
29-6-2018 Friday
30-6-2018 227 300 No of Blocks | 24.33 % less pradadhan the targeted

3.1.2 Carpenter Gang Production: Carpenter gang was According to gang and carpentry activities targedse already
consisting of one charge hand, Five Carpentersiaacélpers  set by the company, there productivity was recordedlaily
total ten numbers of operatives are involved in gamg. basis as shown in Table 3.

Table 3. Production Record of Carpenter Gang

Date Production by Gang | Targeted Production | Remarks
1-6-2018 Friday
2-6-2018 41
3-6-2018 39 . . Shuttering Pad/ Foundation/tie
4562018 43 ‘1‘80222;f;?gfﬁgﬂfgt‘(cé'znzgeé)gg T Beam (Fix & Strike)
5-6-2018 37 week 16.667 % less production than the
6-6-2018 44 targeted
7-6-2018 36
240 288
8-6-2018 Friday
9-6-2018 39
10-6-2018 35 42 ntis targeted production per day gf Shuttering Column (Fix and Strike
11-6-2018 33 ;
1262018 n 1 carpenter gang (42 x 6 = 25%)mer 12.301 % less production than the
week targeted
13-6-2018 38
14-6-2018 35
221 252
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15-6-2018 Friday
16-6-2018 51
17-6-2018 55 60 n?is targeted production per day df Shuttering for Suspended slab (Fi
18-6-2018 46 1 carpenter gang (60 x 6 = 366)mper and Strike)
19-6-2018 41 week 21.112% less production than the
20-6-2018 48 targeted
21-6-2018 43

284 360
22-6-2018 Friday
23-6-2018 43
24-6-2018 47 . . Shuttering for Parapets and
2562018 50 i“cgfp'zr:f‘é?gfggpgf;‘(C;'z”;;eé)ga; 9 Upstands (Fix and Strike)
26-6-2018 39 week 16.931% less production than the
27-6-2018 41 targeted
28-6-2018 49
29-6-2018 Friday
30-6-2018 45 54

314 378

3.1.3 Sted Fixer Gang Production: Steel Fixer gang was also gang. According to gang and rebar activities targeere

consisting of one charge hand, Five Steel Fixer &wud
helpers’ total ten numbers of operatives are inedhn one

Table 4. Production Record of Steel Fixer Gang

already set by the company, there productivity reesrded on
daily basis as shown in Table 4.

Date Production by Gang | Targeted Production | Remarks
1-6-2018 Friday
2-6-2018 1750
3-6-2018 1820
4-6-2018 1922 2100 x 6 kg Rebar Fixing to Pads and tie beams
5-6-2018 1782 12.087% less production than the targeted
6-6-2018 1875
7-6-2018 1928
11077 kg 12600 kg
8-6-2018 Friday
9-6-2018 1532
10-6-2018 1720
11-6-2018 1685 1800 x 6 kg Rebar fixing to columns and beams
12-6-2018 1525 11.120% less production than the targeted
13-6-2018 1652
14-6-2018 1485
9599 kg 10800 kg
15-6-2018 Friday
16-6-2018 2100
17-6-2018 2112
18-6-2018 2052 2400 X 6 kg Rebar fixing to raft foundation
19-6-2018 2175 10.819% less production than the targeted
20-6-2018 2225
21-6-2018 2178
12842 kg 14400 kg
22-6-2018 Friday
23-6-2018 1275 Floor slabs
;gg:;gig Sgg 1500 x 7 kg 14.733% less production than the targeted
26-6-2018 1325
27-6-2018 1185
28-6-2018 1325
29-6-2018 Friday
30-6-2018 1258
8953 kg 10500 kg

12¢



JOURNAL OF APPLIED ENGINEERING SCIENCES
ISSN: 2247-3769 / e-l SSN: 2284-7197

4. ANALYSIS

Production of every activity was analyzed based gamgs
involved.

4.1 Mason Gang Production Analysis: Based on the targeted
masonry activities, productivity of masonry workhasved
seems to be keep on deceasing with respect toaseren
temperature as shown in Figureure 1. In every wieele was a
certain decrease in the productivity of mason gadngfirst

4200

3105
3000

2311
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week, it was recorded as 26.7% decreasé week it was
recorded as 22.96%'“3veek it was recoded as 30.088% & in
last week of month it was 35.29% recorded less yxtion.
The average monthly loss of mason gang producti@as w
28.759%. This continuous decrease in productiomasonry
work can lead to extensive delays in completingstmttion
project. There was not a single week, where theomgang has
met their target.

® Target Production  ® Productiof Achieved
=T

346

2400

1553

WEEK 1 :HOLLOW BLOCK WEEK?2: SOLID BLOCK WEEK 3: HOLLOWBLOCK WEEK4: SOLID BLOCK

(10 CM THICK) (10 CM THICK)

(20 CM THICK) (20 CM THICK)

Figureure 1. Masonry Production Analysis

4.2. Carpenter Gang Production Analysis: The production of
carpentry gang was also found with descending oiler the
productivity of carpentry gangs seems to be mongraved as
compared to masonry gang. However, there was als® ¢f

® Target Production

oo
o0
=1
o]
=] e)
- ]
o o
I I |

WEEK 1 :SHUTTERING WEEK?2: SHUTTERING
PAD/FOUNDATION/TIE COLUMN (FIX AND
BEAM (FIX & ST RIKE)) STRIKE)

production from carpentry gang side with averagatiy rate

of 16.74%.
I E

WEEK 4: SHUTTERING
FOR PARAPETS AND
UPSTANDS (FIX AND

® Production Achieved

=}

P

[5]
-«
e}
(=]

WEEK 3: SHUTTERING
FOR SUSPENDEDSLAB
(FIX AND ST RIKE)

Figureure 2. Carpentry Production Analysis

4.3. Steel Fixer Gang Production Analysis: The production of
Steel fixer gang was much improved as comparedthero
gangs as shown in Figure 3. It is found from thsults that

Steel fixer gang has tried their maximum effortsnteet the
targets of company. However, there is also lesdumrtion with
the average monthly rate of 12.188%.
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W Target Production ™ Productiog Achieved
=

4200

3105

3000

2311

WEEK1

TOPADSAND TIE BEAMS (10 CM THICK)

Il
-

3146
2400

1553

:REBAR FIXING WEEK2: SOLIDBLOCK WEEK3: HOLLOW BLOCK WEEK 4: SOLID BL OCK

(20 CM THICK) (20 CM THICK)

Figureure 3Steel Fitter Gang Production Analysis

5. CONCLUSION

This study is focused on the arid climate environin&his

study concludes that, prior to signing the contrdot

construction project. The location, environmenpagraphy of
region, capacity of construction operatives mustkbpt in

mind to decide the proper timeline for the sucadgsroject. It

is analyzed above that as the temperature wasasiog the
productivity of operatives was keep on decreasiBgsides the
productivity, environment was also harshly affegtthe health
of construction operatives.
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