Journal of Civil Engineering and Environmental Technology

p-ISSN: 2349-8404; e-ISSN: 2349-879X; Volume 3, Issue 3; January-March, 2016, pp. 228-231

© Krishi Sanskriti Publications
http://www krishisanskriti.org/Publication.html

Ergonomics Risk Assessment of Musculoskeletal
Disorder on Construction Site

Tirth.R. Vachhani!, Sneha K. Sawant® and Smita Pataskar®

p.G. Student, Dept. of Civil Engineering D.Y. Patil College of Engineering Akurdi (Pune)
23Dept. of Civil Engineering D.Y.Patil College of Engineering Akurdi (Pune)
E-mail: *tirth_vachhani@yahoo.com, *sneha.ganpule007 @gmail.com, *pgcivilcm@gmail.com

Abstract—The common problem in construction industry in recent
years is the safety and health of construction workers. The
construction activities lead to work related musculoskeletal disorder.
The aim of research studying Ergonomic Risk Factors (ERFS) in
building construction sites so as to recommend suggestions which
mitigate ergonomics injuries. The ergonomics risk assessment are
studied to achieve this aim. Data is collected through questionnaire
checklist, REBA and QEC ergonomic risk assessment tool. The
results shows that most workers were at higher risks and at moderate
risks. Risk rank order is determined by RIl (relative importance
index). Based on the analysis and findings the task need to reassessed
and redesigned to safely carry out.

1. INTRODUCTION

Work-related musculoskeletal disorders (WMSDs) are a major
occupation problem worldwide. In construction sites workers
perform activities daily for very long time that leads to
musculoskeletal injury at different parts of body.

Construction workers are exposed to various factors at work
which include awkward posture, heavy lifting, repetitive
motion, vibration and forceful exertion which leads to
musculoskeletal injuries at construction site.

MSDs inherent the productivity of the workers in construction
site. Construction workers are the human capital of
construction industry. The aim of occupational ergonomics is
to decrease injuries at site.

2. RESEARCH AIM

The main objective of the study was ergonomics risk
assessment of construction activities performed at construction
site using ergonomics assessment tool. This assessment
recommends suggestions which mitigates ergonomics injuries.

3. METHODOLOGY

This research study was conducted at residential building
construction sites. The methods used for ergonomics risk
assessment are questionnaire checklist from 20 construction
sites, REBA (rapid entire body assessment) and QEC ( quick

exposure check) as ergonomics assessment tool. The video
recording of the posture movements of the workers are
recorded.

3.1 REBA WORKSHEET

The study was done at building construction site. A video of
posture analysis is cropped to get snapshots of posture of the
workers. This were used to fill the scores in the REBA
worksheet based on the observation. From this we get the risk
score of the particular activity. Various activities were
observed like brick masonry, reinforcement steel bending,
concrete levelling, hammering, shutter removal, scaffold
removal.

3.2 QEC WORKSHEET

Using QEC worksheet the exposure check was done at
construction site. In this observers assessment and worker
assessment was done for the activities like brick masonry,
reinforcement steel bending, concrete leveling, hammering,
shutter removal, scaffold removal.

3.3 CHECKLIST (QUESTIONNAIRE)

A questionnaire based survey was conducted at 20
construction sites for ergonomics design and analysis of some
jobs like material handling, machinery work, brick masonry,
shuttering, scaffolding on construction site. Data collected
through survey are required for identifying ergonomics risk
factor, discomforts in various body parts. The ranking of the
factors in terms of criticality by response was found by
Relative Importance Index (RII) :

RII =22 (0<RII< 1)
AXN
where, W = Weight given to each factor by respondents
A = highest weight

N = Total no. of respondents
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4. RESULT AND DISCUSSION

4.1 REBA WORKSHEET

The assessment using REBA worksheet is presented in
appendix. Table 1 represent the different risk level obtained
after posture analysis through videography.

Table 1: Reba Level

REBA 0 1 2 3

Level
REBA 1 2-3 4-7
score
Risk level
Required
action

8-10

Low Medium High
Change may |Further Invest. &
be needed |invest.  &|change soon
change soon
17 45 38

Negligible
acceptable

% of 0
workers

50
45
40
35
30
25
20
15
10

m Worker %

0 1 2 3

% of Workers

Fig showed that near about 38% workers are at high risk need
investigation and implement change, where as near about 45%
workers are at medium risk and needs further investigation
and change soon. Around 17% workers are at low risk. The
table also shows that no workers at negligible risk.

4.2 QEC WORKSHEET

The assessment using QEC work sheet is presented in
appendix. The exposure score varied for all activities. QEC
shows the exposure score of back, shoulder/arm, wrist’/hand &
neck.

Exposure level

Score Back |Sholder/arm| Neck Wrist/hand
Concrete 34 26(M) 14(H) 36(H)
leveling (VH)

Steel bar| 26 (H) 30(H) 14(H) 36(H)
bending

Brick 3(VH) 30(H) 12(H) 34(H)
masonry

Steel cutting | 34 (VH) 30(H) 12(H) 40(H)
Brick lifting | 38 (VH) 32(H) 14(H) 33(H)
Where L=LOW

M= MODERATE

H = HIGH

VH= VERY HIGH

a""]vr ati. M

4.3 CHECKLIST (QUESTIONNAIRE)

Based on the survey conducted on musculoskeletal injuries on
construction site among 50 workers at construction site. The
survey was conducted on discomfort on various body parts
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and activity factors of activities performed by skilled unskilled
labor, manual works etc. Relative Importance Index and ranks
are discussed below:

Table: RII and Ranking ( level of discomfort in body parts)

Discomfort in body | Concre | Scaffoldi |Brick| Brick | Steel
parts te ng s | Masnr|bendin
leveling | removal | liftin y g
RIl |Rl(rank| g RII RII
(rank) ) RIl | (rank) | (rank)
(ran
k)
Neck 0.43(9)| 0.54(9) | 0.6 | 05 | 045
D1 O | ®
Elbows 0.83(4) | 0.76(7) | 0.8 0.8 1(2)
© | ©
Knees 0.75(7) | 0.8(5) 09 | 1(2) 0.4
(5 &)
Shoulder 0.96(2) 1(1) 1(1) | 09 1(1)
&)
Back 098(1)| 094 | 12 | 1(3) 0.8
(©)
Hands 0.91(3) 1(2) 13) | 09 1(3)
“)
Forearm 0.78(6) 1(3) 09 | 1(1) | 14)
4)
Ankle/Feet 0.79(5) | 0.78(6) | 0.5 0.7 0.6
® | D (6
Thighs 0.71(8) | 0.75(8) | 0.4 | 0.6 0.5
® 1 @& )
Table: RII and Ranking ( Physical factors)
Physical factors |Concrete |Scaffolding |Bricks| Brick | Steel
leveling | removal | lifting |Masnry|bending
RII Rll(rank) | RII RII RII
(rank) (rank)| (rank) | (rank)
Awkward posture 1(1) 1(1) 1 0.9 0.7
€)) 2 )
Static posture 0.8(4) 0.7(5) 0.8 0.9 1(2)
(4) (€]
Work load 0.7(5) 0.9(3) 0.9 0.7 0.9
3 (©) (€)
Strenuous activity | 0.9(2) 0.95(2) 0.8 0.8 0.9
() “) “)
Repetitive work 0.9(3) 0.8(4) 0.9 1 1
2 M )]

RII was calculated for all ergonomics factors and discomforts
in body parts and from there ranks were given accordingly.
From the above results we can identify most critical factor for
the activities and from them proper steps can be taken to avoid
musculoskeletal injuries

5. CONCLUSION

On the basis of analysis of results and score obtained by
ergonomics assessment tool REBA the workers are at higher
risk & working in bad postures nearly 40% of workers are at

higher risk of musculoskeletal disorders (MSDs) so immediate
change is required. There is lack of ergonomics in the
construction site at smaller level. By QEC worksheet it was
found that high risk score for various body parts and through
checklist it was found that there is higher risk of MSDs. Poor
job condition are observed which leads to MSDs.

6. RECOMMENDATIONS

e Ergonomics interventions must be implemented on the
construction sites.

e  There should be proper knowledge & awareness among
workers about ergonomics.

e Workers should take some time to rest in between
activities.

e Possible equipments should be redesigned, discover new
equipments so that workers are at good working
conditions.

e  Proper safety equipments must be provided.

Ergonomics programs and seminar should be arranged at
construction site.
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APPENDIX

REBA Employee Assessment Worksheel
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