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Investigate further and change soon
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Side: O Left @ Right

Parameters Details
Posture ;j Upper Arm: 4
O Static @ Intermittent O Repeated _ojForearm: 3mm
Repeat Frequency ;lWrist: 2
@ O _+ | Wrist Twist: 1.
: Posture A: 4
[J Arm supported/Person leaning Muscl omm
uscle:
[] Arms are working across midline Force/Poat omm
[J Check balance Wrist and Arm: 4
o ;l Neck: 1.
Load: | Okg E] _j
+ | Trun 5.
Score Leg: 1.
Final Score: 6 - Posture B: 6

Neck, Trunk and Leg: 6
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Side: @ Left O Right

Investigate and change immediately

Parameters Details
Posture _+j Upper Arm: 4
O Static @ Intermittent O Repeated -,J Eorearm’ Imm
R'epeat Frequency ;lWrist: 3 m
@ O _+ | Wrist Twist: 1.
; Posture A: 5
[ Am supported/Person leaning Muscle: 0
(] Arms are working across midiine Force/Load: 0 mm
[J Check balance Wrist and Arm: 5
+ | Neck: 1.
Load: I°k9 E j Trunk 5
Score Leg: 1.
Final Score: 7

L) << I Posture B: 6

Neck, Trunk and Leg: 6

s> plia s RULA g, 4 adgl Comdg 10 0 o S Sy Jolow F IS

4 6 sz Sl S el bl adle

OS5 Oy e her e bl y S (oS
o)leds Jguz 50 o e (owy 2 g ) SKbex (Jrdee

Sl 00 ;.b \

G sl G52 e L) 5 Jol> s

GV ooue i G0 e dewd Gl g £ ooae o cl,
S caliol Camsy saumolas a5 Cewl sael Cws
Oy 5l edel Cawsds il ol Pdlol 4 5L g oy
) Kdg ol sle g ple 0 RULA LT
A ojee 5 ol el gux ls saimslis

39790 Comdg I RULA b5l s =) ojled Jgoa

T o Sl Caos collad 7,8
gl 6 - . .
N v e, P97 e (5l
N 4 T
& .o PR
U Ls v e, Jrteo 50,5 g,
N v o
e e Kde> cudlad
NI 5 o) IPsT
g N e, ez Jome (g z

Jlosl 59 Jlate Jaine g S8 aslen (6, bs>
by yao 0,8 LS 6le o Laccws a0l
RULA ) sloasl cws as slael b a3 8
5o oa—b sl g aJol 6,LS slo g sl,—

sl 00 43‘)‘ Y 9 \ o)Lo.Xb 6&’)“5943

el oy (o> lhb ad> e (L Sl ey

A Some (5,8 g ol r:l.f.:.m 5o ol ,8len s
4 00 ol sla g 1 5l ey 9 00l (55l
iy oelazss s JLsls,s o RULA
LS jo oolaiwl 550 by og— S J—do


http://dx.doi.org/10.18502/tkj.v11i1.1779
https://tkj.ssu.ac.ir/article-1-927-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-14 ]

[ DOI: 10.18502/tkj.v11i1.1779]

BYY

Side: O Left @ Right
Parameters
Posture
O Static @ Intermittent O Repeated
Repeat Frequency
@ <A Times/mir O

[[J Arm supported/Person leaning
[[J Arms are working across midline
[] Check balance

Final Score: 3 << l

Investigate further

Details

_+_j Upper Arm:

_+J Forearm:

_+ | wrist:

_+ | wrist Twist:
Posture A:
Muscle:
Force/Load:
Wrist and Arm:

;l Neck:
;I Trunk:

Leg:
Posture B:

OhKen g S5 Cyp>

3
2
3.
1.
4
0
0 mm
4
1.
2 .
1.
2

Neck, Trunk and Leg: 2 I
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Side: @ Left O Right

- Parameters Details e
Posture _+J Upper Arm: 4
O Static @ Intermittent O Repeated ;I Forearm: 2
Repeat Frequency ;I Wrist: 4.
@ < 4Times/rin, O >4 Times/min. x| wrist Twist: 2mm
Posture A: 5
[] Arm supported/Person leaning Ml 0 mm
[J Arms are working across midline Force/Load: 0 mm
[ Check balance | Wrist and Arm: 5
_+j Neck: 1.
Load: IOkg—E [ ;‘Trunk: 2m
-Score l Leg: 1.
Final Score: 4 l;l Posture B: 2 m

Investigate further

Neck, Trunk and Leg: 2 I

L JT 5] saal s a slael bl
D =PI

(w Caouw) 08D f‘jlo)b L;)lf olf.a.m.a‘ uuLw‘ » RULA J,J?u KA J.iw

I o D9 oo 0l in ¥ g ) 0 )lais (slo logai j0 a5 a5sSlen

Chsa pe Gl dadie 03 S 0 EBES T

s daa (o 2

[ ] ‘Ql}\ )&om\
2 S b\g\:h.n;l‘

[T

(sly o) S olSis) b 5l s s L3 RULA 3IUT ol alin ) o )lod Jl5gas


http://dx.doi.org/10.18502/tkj.v11i1.1779
https://tkj.ssu.ac.ir/article-1-927-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-14 ]

[ DOI: 10.18502/tkj.v11i1.1779]

BT 5 ) Klgr B olSisl Seogis )| ()b 5 (Shas)le VAR

s e CAH  Jadie 035 0y

B CNVFEN Jisa dase (om0

. 4:\& J\ Jlel;:u.ng‘
RISCN JIS a\;_"mg\

[ RN}

(o o) ,SolKis] u>_>‘).la 3o 9 8 RULA ),JLJ ls alis Y ojleds jloges

col i a5 Seee LA @l RS a9
&, Koe> J...;]JS 5 Sl Glayorws 1 ool
Sly SLE gt 5 59,5 ooy (g o B ST
30 00,5 a5 wes e plas addS Oldllas g o
el e (Vsk 3 SaagisS et (605 (slaolSi
Sgd oo Ol o Dlac - JISll LS glgil sl
ol oals pll Kroemer lawg o5 gladlas o
50 OWS og YU cde g s a5 008 ascie
B ovp eSSy Sl 1) ala g o8 (Al
G 5 500 Sldllas Sy )5 e 6 ),S5 cls
‘53)1.2:.: —‘5".&».:‘ S)bes 392 0 (4R J.alc 0‘9"‘
Gabos pl 5l odel Cewds s (YY) Col osds g ylas
009 Sguzme 4 dxgi b aS cowl Cldlae ol oleS 3
(S hgz (Shjgal anlB o el s ol el
- SISl WS g el o8l cdled og (6,1SS
0558 Mol Djgo 10 0ed oo 550 plail o SDlac
Sleds ol 5l sz BB lase 4 les o ol 31 pacis
e el olie Lol al Lol Sgai 6ol
QL:.Q ) OMSie c.é) g (GO dbww 9 AR
(YA) aiS oo p2l 3 1, 1,51
kel ez locwl S A Y Ll o
Slalls b olsel,l5 san iyl ool slocusgusm
o 039 &.JjLD.A.A s_i.sfuoysfui obu‘ Lv 9 UBLQ...A e
Dt 45 (sBi90] Sl 5 50 )5 sl sz (o)
Silwderd g aBSIE axg 9y ;S (ol

Eon

P ehlE ey Bae Loy adla
B gy Grizen g gz Shsel (slaelSlS
=3 Lawlodls lnL?;S‘ &, oK ‘5>|).|o)l.>
G by, 4 Ghjgel oS lame (5,5 Ll
pac g o8l yogs jeel )5 4 azgi b aS sl o] 51 S
Cod g (g \>|)§‘ Lsl.a.t: 6L°’g5’.l-;‘93 L d;Lb.c olf)lf
laddllae o 058 (5lucre] Jhs 5oy pln 50 (550!
O S SeagisS )l Al (padu 5T o)l sk 4 &S
‘55).‘: 90 90,0 FLERW Qazm.a KW r:l.?u‘ )les O‘).g)ls
SolS (6518 pre Dyge 4 aldlas I e G 2yl
(VF) ol asily

Eu Sl oy Sz 0 AT 8 (6,00 sanlllas o
Forals slayglnl om0 (SergisS )l (el Slaladl
Slolws! Plal 5l a5 W 5 asine Wb plxl
G byls o oM 51 il uls b8
(YD) sl azily tals

Biolosl Jiwyp oo 40 &5 (6,500 Gudsg 0
(60,8 s Shy om b Ges Gl sidab
6 oK (SiogisS )l 5T ¢ 15 51 ol o il
b caslial S Camdy oo (6 loline bLS I s ploxl
ol o0l Cawdds Sdae - Sl oW g
(Y%)


http://dx.doi.org/10.18502/tkj.v11i1.1779
https://tkj.ssu.ac.ir/article-1-927-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-14 ]

[ DOI: 10.18502/tkj.v11i1.1779 ]

ENA)

OhKen g S5 Cyp>

sy el (8l mlin ool i —aslinn) (6,5
s —oolig] ()5 sloolKzanl o il e o3l
oobiunl dod @yl (Sl o el ol B oy Cunsg
bl 45 Golse 5 65 slbolSinm] g pl and
SLA (g tws dgax Gl 4 5l VL )5 sds
Syge Cewl B S S Gl g Geeis Sgge
el (bl s (o) p 05 oo 513 ool
ab>de LB el caimolis 5 ST 6 Koe
S ] pSpir ol s )3 5 Sy haw
ool (bl 53U adlae (pl adlboe 35290
sarSalonl Jelse 5 ool ol 1, )5 Slymgas g

el ALkl g, Lbyl slr sl
Ol sazme )il giloand 5 Jaol lulys bl
alor 1 a8l o5 9 adsl Condy anlie Sy

lon Jlods 4 iagh nl GaulS slacy e

S5 Al
AW oo ol el plml sla byl g Olallas
cdled bl s jo o8l orug og cewliol
bz glaise 4 oz Sledo sbwl el (¢ ) Shg>
@l olol 2 09B 00 03,5 9 Wosge gt olg & (N
6‘)-.’ )lS LgL(boli‘l.w.i‘ 6.>|).Ja r°5}] odwl  Cews O

dmlin ) S 4 (5 Kg (Bjgel slaelS IS
Sz Bellim] (ALbsL 5l g S s
St 5o bty Lk U el SIS S
Slae - ol sl malS 5 L5 Ll
Gl b sl Sese (o SolK]
b oK) gl bl ol 5y, 550 (o, Sdgm

@ by DM J> slp |y sy g ololil 1) Jlas
03,5 Cyad jgal oS IS o IS 51 ol Slesws

References:

1. Esbati M, Khaleghian M, Parkani A. Complex regulations difficult and hazardous jobs. 1nd ed.
Tehran:Fadak Isatis. Publication 2012: 123-124. [Persian]

2. Korpinen L, Suuronen N, Latva-Teikari J, Pd4dkkonen R. A questionnaire on the health effects of
new technical equipment. International Journal of Industrial Ergonomics. 2009; 39(1): 105-114.

3. Bongers PM, Kremer AM, Ter Laak J. Are psychosocial factors, risk factors foe symptoms and
signs of the Shoulder, elbow, or hand/wrist? A review of the epidemiological literature. Am J Ind
Med. 2002; 41(5): 315-342.

4. Sadeghi Naeini H. Occuoational Health Promotion throughout an Interventional Ergonomics
Design (Case Study: Ergonomics cart design at a Food Manufacturing Company in Iran).
International Journal of Occupational Hygiene (IJOH). 2016; (7): 172-176. [Persian]

5. Nasiri 1, Moatamedzadeh M, Golmohammadi R, Fardmal J. Assessment of risk factors for
musculoskeletal disorders using the Rapid Office Strain Assessment (ROSA) Method and
implementing ergonomics intervention programs in Sepah Bank. Journal of Health and Safety at
Work. 2015, 5(2): 47-62. [Persian]

6. Jafari SM, Fazli B, Nurani M, Sharifpoor Z, Soltani gerdfaramarzi R. Risk assessment of
musculoskeletal disorder by RULA method, and effect evaluation of ergonomic training on tailor
working conditions. Occupational Medicine Quarterly journal. 2013; 5(2): 43-50.

7. Bhattacharya A. Costs of occupational musculo-skeletal disorders (MSDs) in the United States.
International Journal of Industrial Ergonomics. 2014; (44): 448-454.

8. Choobineh A, Daneshmandi, Fallah Poor A, Rahimi Fard H. Ergonomic assessment of
musculoskeletal disorders risk level among workers of a petrochemical company. Iran Occupational
Health. 2013; 10(3): 78-88. [Persian]

9. Kushwaha D, Kane P. Ergonomic assessment and workstation design of shipping crane cabin in
steel industry. International Journal of Industrial Ergonomics. 2016; 52(1): 29-39.

10.1JCSCE Special issue on “Emerging Trends in Engineering” ICETIE 2012 Ergonomics in the
Welding Environment, Safety and Health Fact Sheet No. 13. American Welding Society. 2013: 15-
18.


http://dx.doi.org/10.18502/tkj.v11i1.1779
https://tkj.ssu.ac.ir/article-1-927-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-14 ]

[ DOI: 10.18502/tkj.v11i1.1779 ]

S ST (6 g S olStul SangisFf >hbo 5 oad e A-

11.Macdiarmid JI, Ross JA, Taylor CL, Watt SJ, Adie W, Osman LM, et al. Co-ordinated
investigation into the possible long term health effects of diving at work. Examination of the long
term health impact of diving: The ELTHI diving study. 2005; 2(5): 18-25.

12.Malikraj S, Kumar TS, Ganguly AK. Ergonomicintervention ON Musculoskeletal Problems
Among Welders. International Journal of Advanced Engineering Technology. 2011; 2(3): 33-35.
13.Karwowski W, Marras WS. The occupational ergonomicshandbook: CRC Press; 1999: 72-75.
14.Soltani R, Dehghani Y, Sadeghi Naeini H. 2011, Ergonomic evaluation of welders body posture
with OWAS methods. Journal of Occupational Medicine Specialist. 2011; 3(1): 8-14. [Persian]
15.Rahimian JT, Choobineh A, Dehghan N, Rahimian RT, Kolahi H, Abbasi M, Abbaszadeh M.
Ergonomic Evaluation of Exposure to Musculoskeletal Disorders Risk Factors in Welders. Journal
of Ergonomics. 2014; 1(3): 18-26. [Persian]

16.Dehghani Y, Soltani R, Sadeghi Naeini H, Flahati M, zokayi M. Evaluation of the physical
posture of welders by OWAS assessment method. Journal of Occupational Medicine. 2011; 3(1): 34-
39. [Persian]

17.Chaudhary, Ruchi, Ajit, Kapahi, Meena. Verma, Manisha Combined Study of Welding Work and
Ergonomics Risk Analysis Process. International Journal of Computer Science and Communication
Engineerin. 2012: 103-104.

18.Chiasson M, Imbeau D, Aubry K, Delisle A. Comparing the results of eight methods used to
evaluate risk factors associated with musculoskeletal disorders. International Journal of Industrial
Ergonomics. 2012; 42: 478-488

19.Deros BM, Daruis D, Basir I. A Study on Ergonomic Awareness among Workers Performing
Manual Material Handling Activities. Procedia - Social and Behavioral Sciences. 2015; 195: 1666-
1673.

20.Sadeghi Naeini H, Karupia K, Tamrin Sh, Dalal K. Ergonpmics in agriculture: An approach in
Prevention of Work-related Musculoskeletal Disorders (WMSDs). Journal of Agriculture and
Enviromental Sciences. 2014; 3(2): 35-51.

21.Ahonen M, Launis M, Kuorinka T. Ergonomic Workplace Analysis. Finnish Institute of
Occupational Health, Ergonomics Section, Helsinki. 1989: 56-60.

22.Razavi H, Behboodi H. Ergonomic assessment and design of sales and charging booths in
Mashhad. Journal of Health and Safety at Work. 2015; 5(1): 75-89. [Persian]

23.Nasl-Seraji J, Fahol M, Golbabaei F, Lahmi M, Alimohammadi I. Assessment &evaluation of
posture by RULAIn an electronics and electricity manufactory in 2002. ioh. 2007; 4(3 and 4): 10-17.
[Persian]

24.Greene BL, DeJoy DM, Olejnik S. Effects of an active ergonomics training program on risk
exposure, worker beliefs, and symptoms in computer users. Pubmed, 2005; 24(1): 41-52.
25.Goodman G, Landis J, George C, et al. Effectiveness of computer ergonomics interventions for an
engineering company, A program evaluation. Pubmed, 2005; 24(1): 53-62.

26.Ramandan Paris Ali, Ferreira Mario Jr. Risk factor associated with reporting of musculoskeletal
symptoms in workers at a laboratory of clinical pathology. Annals of occupational hygiene, 2006;
50(3): 297-303.

27.Kroemer KH. Design of computer workstation. In: Helander M, Landauer TK, Prabhu P,
editors. Handbook of human-computer interaction. 2™ ed. Elsevier science publishers BV: North-
Holand, 1997; 1395-414.

28.Vignais N, Bernard F, Touvenot G, Sagot J. Physical risk factors identification based on body
sensor network combined to videotaping. Applied Ergonomics. 2017; 14(1): 1-8.


http://dx.doi.org/10.18502/tkj.v11i1.1779
https://tkj.ssu.ac.ir/article-1-927-en.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-14 ]

[ DOI: 10.18502/tkj.v11i1.1779 ]

BA) OhlKen 9 K01 yaun>

Diagnosis and Ergonomic Design of Oxy Gas Welding Workstation by
RULA Method. Case Study: Welding Workshops

Poorang H'*, Sadeghinaeini H?, Ghousi R®

1 Master Graduate From School of Architecture and Environmental Design, Iran University of Science and

Technology, Tehran, Iran.

Associate Professor at School of Architecture and Environmental Design, Iran University of Science and
Technology, Tehran, Iran.

Assistant Professor at School of Industrial Engineering, Iran University of Science and Technology, Tehran,
Iran.

Abstract

Introduction: Working under non-ergonomic situations can cause physical damage. It's compulsory for
the students of almost every engineering discipline to do parts of their training activitiy in various
workshops including welding workstations, the paucity of appropriate situations in such workshops
may lead to physical injuries. Ergonomic design of workstations can be considered a way to keep
human health. The purpose of this study is an investigation on the application of ergonomic solutions
in the design of workstations and Working situation improvement in oxy gaseous welding workshops.

Methods: In this study, workstations of the welding workshops in one of the public universities were
selected as the case studies in 2015. The critical indicators of the current status of workstations were
analyzed, using the CATIA V5 R21 software, the RULA method, and the proposed solutions.

Results: The results of the RULA clearly indicate a serious need to workstations's reform and Improve
their level of safety. The Risk levels for the left and right hands were 6 and 7, which were decrease to
3 and 4 after redesigning the workplace and reforming its situations.

Conclusion: Studies and assessment indicate that during welding activities, postures of people cause
serious injuries to various parts of the body, especially the spine. Therefore, workplace redesigning
that is based on sit-stand workstation standards can be a suitable solution to correct the posture of
people in welding workshops. Workstation redesigned involve some features such a increasing the
dexterity and delicacy during welding and the proper use of Inclusive design factors to adjust the
height of table, chair and the angle of table surface.
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