ov

N

D319 b O iyl Gike Joo 9 HSE (Sl a5 o 3o i ko 9 4 325
g ool cwivo 50 ;bu'“

" 0015571 Ginge K e e " plee g 1 (! 0313 Otk el 10" N 95

Sl 5 (S oo o8 il (2l pole Dlidni S e 5 () 4 bl ki a5 553 (S il )
Olen Slays 2aldg

Sl 5 (S e ol ¢ 2l psle i S 0 5 (51 4 Sbllgy glign 03,8 SLE1S 1 e okt 5 Y

Ol Slays ildg

Email: mohammadfam@umsha.ac.ir S VE s el
Sloss sl Slods s (S ple oSl o iy ke Dliho S o 5 w5 ST 5 S5 syl 03 8 L0 ¥
Olden

ety (S oo o8y ¢ 2iligy psle Dldoni S o 5 5 ST 5 855 pmrdy) il 65573 il F
Q\M@L‘);@.&I.Lﬁ

ol

Sl sl o ST ks 5 YU Hls 5le 5 Cole gla Culu 5 G s Jid sl ¢S TR
S Sl sl s 5 (6, Ky sl s o o 5 LS Sy ke e
5 oole gl Sole a5z e HSE oSy o e s o 5 4 25 anlllan ol (sl 51 s sy
g i ol b OT LUl g 55558 &5 55 5

e Jbod 5 4 48T 005 (o= o 5 55 5l rale (oo 2 65 aalllae ) E (g 2 (95
Sl s cale 68 gla Colo L3 MY Gls Jlu b o3l BT sl b 0T bl 5 Ky o ke
,HSE&_ﬁ)cﬁﬁuduwwA_IJoﬁJAQLr—Wo‘JuL&A:JUm‘gLanl:.CM|4:>'|:J;f)_,;:.§
G g eals F) 5 5ES 5o jle s Ctle Calibes 6l ol 5o Jled (b oS sy Sl 5 T 3l
) 33 613 (e el 23S it 19 40 SPSS (LT 531 5 5 eslizl | asllae (sl o3> w5
s S b 3 P=r/00 anlllas

SVIANE &8 5ls Ol aalllas gl s VoV TV ox )T (ASR) sl Sis e le Kl s 48l
el Jols OT (sls [asls 5 1) g 5 4Bl il WS, S e s anlllas 3550 gla sl
3 8 55T N IY S INFIZ NI 5w SRS Gl ey sl (S (s ons5 (S5l D s
AP /00) L gl gae LU clyIs ASR st la b ¢S ;) o e o st Ls e oDl

Ot Sy Cu e glo e ls glis » (ASR) sl S Jasls s £ Jow 16 o domiid
) Copde Gl (als crmman 5 b g5 5 dble a5l s SIS 05 sla byl &S sl
s HSE 25587 ol o550 S, bs,l HAZID s WSy Lo pde el ] e
il e s gme DL ghyls jle s Cotle Gt s 45l 51 5L dely oo L Housekeeping
s Latls sl Jod 54 Gle 5 Sl (gl e HSE o) &y e s suuls™ (Sl 0319

4l




OA

[

...djudm,HSEdu&mﬂ);ﬁﬁmMM}qu

Lol 5> S ¢SS slewl Coaal (Management System
Sl S et slolids (gl Slesisle Cas ol 5
Ll BOT o e 5 Jeboigty 25 5 055 S 5
S0 s Wl bl &S 0Ly 5 0L 58 «
sbhul st g lams e (2SSl Soldal olaws s
Slascsle gloeds p Jad slocanT 5 Sool &5 5 03500
Slllas glaes £ .00\ das 2alS (gls pne JSKo 4
0L, Zhi (YY) 0L, 5 Del Cano ssle Calise
51 eslizul 457 Wlesls olis (Yo ) 0L Ken sTaN  iman
AL Sl le Glelsn 55 Sy Sopde Glapte
03 Sy SRy o pde Sl Wl Slse 5 s
bt o Sl OSG eay cotys 3 Slusiale slacss
S ol Lo 55 T ol 5 St 2 ) Gl
2 Sy Sopde @Flael sk eslimel 0Ly
3, b e e dlg e Sleslale Glao)y n y Caio
Ll il 5 Cole bisle swl 4w s 5 LTS
o588 o Al s ) oSy QUi sl ol
OF g\\’)nf TR PP g5 ) ‘_;ﬂi.w:; R

(\a-\ ¢

o e 13 SO 5 ol (B o s o
2l (sl Sl sl (el 5 Loy 55 HSE oS
Dol b OT LUl (s pmed 5 Dol 5 bakely
ol sl Sl 35, 6 Wi 8 8Os
Ssisle mlo 5 el Sy Sopde ol ol

‘;-X)JAS))LQL\A Af\jz- cJ)}TJ}q-jfb.b (ClSRMS)

YPRY-FY

OT 15 &8 plule 5 by o slaojs p Slusisle Cato
B T g S | WP RCI PP INGIN | P
Wl Sy s e Bdil wlo ST ks
el () Wb e Sldle 5 Sl slacalT
& Olpeay Cato ol Sl oks Sl o ge (slalsl
SSosba 5 a5 el WYL S, L ocwe
Ol ol 43 (Health, Safety, Environment)HSE
3 palhe Sk dile (6350 4 015 o0 ((A-F 1) LSl - s
Lol 5 ol Gl:\.ﬁ Sleslizal il 5 il (slnes p et
(b 5 e 5 el 2 IS 5 Jbndl (Cams )
30k bl GlEss 8 ilal dis a5l ist LS e
w9 (O Slops T b ouits agrlse 5 5 sl 55
(V0 Y1) 5 505 0,50

5 LB Ol cbgie w5l (Jad Sl gl bl oS
wherd OLS 5 5 ol gl Slacs, gl
LS sy s palal csslad ¢ K8 5735, coslizuls ) sa
5 Sl 5 SV, L Sle 5 0L (ges bl 5 Jo
LYYVl sy Slegatla slassy , aen )3 613 (...
Gl o5ap el (oo, i Ssn s s 4 s
Lile 345 okl i Coldal 4 glaws 4 3390 jle 5 Cle
Ol 5 055, CokS ((Gadsd 42353 Oljn c0fs  pladl 0L
KQR PR s 9 sl 5 e sla %*:"‘T

b oot S5 ke S Lol o il 5 ety 5 ¢
Ssisle mlo )3 el Sy Sopde pl Olse

Construction Industries Safety Risk L CISRMS)



09

[

35 Cbldg 0Ll g5 oo anlialegs

Pl ol oplonil blos gy Jlab 5287 Slus il o ye
‘_;\ACLEJ dap 5 039 Solad Sy sods andllans ) ge Lol g
sy Sl &S olalale s eddl ol ¢Sy Sy pde
Joisums 5 adlaes, e sy phs 4 LOT o
SNl aan Jolo andllas glaosls ol ply cblas £ 515
5 oolpy J b b« howl Sl 4 by
G5 Saiale b Lo e ¢S5 (ol 1 5 o pite Glapuns
o8 53 S 5y o Fnlar adlle ul sl ol e s La0T
Sl S e 3 s Sl bl
bg e slresls L;)}T@.g- (il 5 Cole Calises gl Lo
(O Jols Oslgm i)l 8 8 0 s S el Jid Sl o
5 ol b g la sl S i L oIS Olasia
Gl Aile ol 5 (gvails (Y e 0,8 ,18 slaws sl
SA L s s Slasin (F 5 G (Dlies (Sl
5 SN Ol OIS able ¢ Jad £ 55 o ile oy sdinl-
ol ¢ 55 O wile sl o) 5 SIKe Dlaseiie (F e
g5 0 sl g g8y Jlo 5 obe iy ol fal sl Olej
Ol clemd olom (Do o Jold odisdisl pie
dle 3l sl 53 Saltlde e Jol g (7 s 5 Sl 2
ol Jles! el Ll 3 B O Sl g VT il
sl K8s 5l o s 5 78 Vo 5 glash sl
0355 5 el b b s A3le 3l 55 855 (A sl
5 o aile wnl Coale (4 e 5 sl cCoslas (OsbBl
o 3 Shp oS30 b« S8 (Kot g gt (b
(Jrd 5Lsy e 630 Cblis Ol g eslatl Caasg (Ve

Wl Lls s Caxss oolns Slisye Sledbl ()

) S e (e 33 2 ceddesls Ol Slalas )
(Y0) 26513 5l sst b Sl 53 CUAF) (5L g
sCheng 5 (Yo F) 0L, Kea 5 TaM Wb iz 1 &
ME 5T 5 Lse Je o Sllas 55 (Y0)0) 0,5
Slsistle Cae o el 3 S Gl 1 ks
Copke plli ob5)l Glp (gl L5 s oS Llosjad
Jlas Camd (230l Sl il Slesisle mlio 55 S
Glogcsle Jelie 55,8 el 4 by s)lse
,u.arl.E; Jds 4 HSE bl 6l 21 6l 5 Jbe vy s gt
SeMbl Oldis L34S Ky o e (e 0355
S gy pe 5 b g Sl 5 Sl 3 5e 55 5ls 5 e
53 wwbe Accident Investigation , HAZID (e
5 Jls 53 DL (S 0us 18 55 Ky Sy e Sl
g g ol 53 SHlie ool 35 S sl e
ATYYY 80 Sl s oy glalis  al (glaaals
Sy o gl e 5 03 S A S5 4T b0k
Sl el Wlg o sl 5 Cile glaesle ;s HSE
3 eon Dl ol wallas 1k oo 8 b sl
o 3 3550 HSE &Sy o pite s Joni 54 525
LT Byl oy p 5 5558 Slusistle &85 glacsle
33 A.SL.NGL; )83 b T opl 53 Jrd gl Lol
Al odbp el M-AY (sladle Jool b

I3 P9

S Sl (Mo i 5 ¢ 5 ) paiie gy &G andllas
ol s HSE o) Sy e 550 Slapie 535

534S Calides Glacsle 53 M-AY ladle b oslsl Gl



$4

[

w3l de SHSE (ls 6y ) &y ke e o 5 4025

Multiple Linear s 5,5, 51 L5 ol @l
andllas ol (gbaosls Lo 54 s s 8 eslizl Regression
PRy el V8 4nus SPSS (o,LT i3l 5 51 eslizal L
s 8 L s P=r/e0 andllas cpl 3 (5,05 gne o
bl

4 e 3l 00 addlae ol s s oyl S boles
o s o 5 38 15 ) 3 se Sl (sl
O opl 53 &S sls Olas eslsl Bl sl (g5, » adsl
4 e lods SLal slacanT gll 5l i VI sl
A Sl besls Jow g o0 )5 Sl g sl 8 Cnl 873
gl mbds @S b e o Ske o s 3l
wllans; go (6 B VF Comer Jid 5 &GS pos sl S5
B3l S Lasls BULI T 4 by mls uies
Sl gy Jas oy SIS e sl 5 (ASR)
S50k ol sdiosls LS Y Jador 3 4 g2 anlllaes y ge
sy 33l Comar 5 a5 o S0l 555 0 octalin o
Gy a e &85 Gl s cale sl o
Ols  ewnyp Sl o F/AVEFAL 5 YA/\ARV/PY
Ol ¢S31 8 gos e &S5 Ol iy oy saisl 5131 Oz
B gy (V/F) @i oS5 51 ST g &S sl
s das sl Shs 4 by e slaasl il o 2Kl
SO sl el Ve VL S das e Ol ebseanT
Ly ol Llos sy S LOT VYD 4 K55 5 Slo L
2 Sl ST 5 Lol 4 e 7 Sl ¢ 5 4
JAL IR iy das e OlE 8 el adllansy g0 Coma-

23 55 LOT IV s3d 5 (Gilblely 5 cmas Sl 53 LOT

e Camdy (VY OUSHS (gl oddaslyl (gla 5507
s 503 Sledlbl 5 (Housekeeping) aais s >4l
oIS Gl aer b Sell Salea b pss o s
05 3 ey oD L 3L ) anlllaes ) ge Jrd Dol
oki b 6 S Gb 5 ) ol 3 8 8 D) e Sl
i b S 5lin s ge sl e 5 bosls candlas ol (1
AT s 4 Can S b 4 lae il

S edaTomsa o o3l Go90 5 (oesp r‘f 23
Sledbl ghyls & Salgm 5 255 Oy s Calibus sl
Sl Bl 00 ylgiys o Wik gl aalllas I sy Bl
OFY oo Tpar Sslpm 3l Lk Dl g aalllas
(a.k.c @l Ol O3 g 28l Lile L}i‘ﬁ; 4 ny >4 disl>
Sl FY (Jad i s 4 edisdisle 33 4 e s
Sl poler ¢8) da pE s s ool asllls
Sl 5l Sy 5 eslizad 65 8 o)l Sis)se
S sn Ky Ly ke Sl 5 Sy ) ks
PR d))T@? ol 5 Cole Calies Galols o
(216 08 03 s S Guudil w sy g5 4 ol b
Sl s g B3l ol a.,\,&d))T@.? laesls don
izd 813 s 5 25 35 90 Sy b3 5

3 eslial b asdllas cpl 51 edaTCmsay (slaosls Jubos 5 o
Chi Square o7 Wl Lie LT o)
5 Linear Regression (ndependent Sample T-test
R WO S s42plil One-way ANOVA
S pte sl et la 5 b eyl b OT byl ) 5 Dol

s o3lizul ggmw S5 iledde ) eslizul L HSE oS



21

[

35 Cbldg 0Ll g5 oo anlialegs

5 e 534S 3l Ol TukeyOneway ANOVA ¢ 3T
oSS 5 Glasle 08 cn @obgne (Jad
(P=+/0) ) ool etalin |15

52l g5 S 2550 Sl et li JIUT 4 by e laaily
Y Jsder 5 andllaes e sl Sl 5o aeits Jlo
595 oSOls 4 e odalin &S 5 bolas (ol otaline B
Ju 0 b e Sl I EL ab sl 8
(ASR) @sl> i Lasls oKls 5 Fra/AFEIFAD/VY
5 dbisaim 438 5557, 4 VOV TV )T
b saw J»Li 34 g0 J.al}; 4o LJEJ 4 sl Olas ool e
3 ol ) s Dalar (ol g Oa, 5 ) Ll Ol
Sl Sap 02 (K35 e Gl L bl s e
5 (S e 93 GBS (S Dl il e aalllass ) 5
SIVIY 5TAI e 1315 o 7 4 p1S 58 53 gleoc 3150
9y r.:ﬁ:.w Mo SIUT laasl disg asdllass e sl
4 &S 5l Oli 5o leslale G 5 asdllaes e Cosl
VT ile 5 Oliugas el Ll 2 el Jlasl 5
slsle s Jad Dol g8 53 e e sl
ogﬁjw,;u@',\sukﬁbl};.mp@@u,&u
slge Slhadu,y 5 bl 5 el mwsylpl b By
S sy adllansy o Dl S g i Jlo 5 plard
EYWALRE! r\.&fﬁw

lcale 53 0T @l 5 HSE oSy oo pte gt
andllens y g0 42 gy ghy a0 ulul g5l s Cole
ger e LUl s o0 saasl wogde 288 13

Slp e Alosgy 8 4 Jgrie Sl gl
o2 L 68 Al 5 e ke 93 OLT ko s o
A& oslizwl Linear Regression ¢ LT o437 51 ASR
Slescsle glaesy 53 L able 5 g gl e awlis
ol 53 ol g lT Sl oS sl Ol Sl 4 e
Sl P=r/o0Y 5 P=re) G55 a) sl sy wie)
b Oz O e G315 503 ke (o ($5LT Jelond 94y 2
oslizul One-way ANOVA (¢ LT 05057 5IASR o Ls
ASR asla b sdssdinls sl 31 O ass Ol ot lie i
odalive B s ol 55 (gols Sne GobT oslis o7 s> las
L Post HOC a€ i awlie cosday (P=+/+F) ol
sls plTukey Oneway ANOVA - 5037 1 sslicl
L osl gl b Vif": 25 S LSl o 6yl gae ol oS
CS5 ) Sl edalin B a&uls s s
o2 bl Hessw s sy (P=/0YY 5 P=/eeo
ASR [asli b s ¢ 5 5 Jad g5 Jols Jis sla ks
4w lis s oslizul One-way ANOVA o ,LT 05T 5l
& sls oles ASR sele b dsl 4 e e Cyﬁ:&a
Cowl odalin B ey cpl s (gols sme bl ol
51 eslizal L POSt HOC &8 i aylie co gDy (P=+/+YF)
e 53 &S sls ol Tukey Oneway ANOVA 5T
5 5 ol s Sl S s ol s (Il o 5
E5 i awlie (Cpmman (P=27A) 3,15 39 (s3I0l
ASR u"'u‘ Ll sl L;Laoj)ﬁ 0> Al 4 J:.&
3,15 39 alny opl yd o> S bl Oosles oS sls ol

51 eslizul L POSt HOC 4& i acslie cosdlay (P=+/+1¥)



7Y

[

w3l de SHSE (ls 6y ) &y ke e o 5 4025

gy le (ol ge g s e LS| Lo gy 2 40 L gs 0 ol
3 adllansy g0 Sonlg 59, e He o3lag, Lol
f Jsd> s HSE ) o e Gl e
LUl cpl oz 5 bl Jdosa o (6l ool okiaslyf
& 65 0ka i eslizl Chi Square g LT osa3T
bliyl & sl ol T ol mls s odalis
g o T S T P
S eslizal 5 (gloyss ¢S, oLl HAZID T~
s Jlo 5 03135, sl g5 ke L HSE oS
3 b Bl e (P<H/00) sl Sls sma 5l G5
3g Jlsgae 5 @3l Syp eeites Jle s HSE (ses
S S5 GHledde 5 Jos 4 by e slaasl(P=2/0 )
Sy S s s bl (ASR) sl Sks o ls
> a5 5 bolen ol sdiesls OLES & Jsd> 53 HSE
PEONSLGHINICS J F U3 TR IRSEpEy g
HSE ) o e g slaasls 5 Jad g5 s
HAZID e Ky e g Sl Jols
s> Housekeeping s HSE ;5T (gl 55 ¢Sy oL
Lyl glyls (ASR) dsl> Sl e li b g eile Sb ke

(p<'/'°) "U;}‘f )‘)u;l;u

sdalie 8 £ 85 0ka Sl sdialyl ¥ Jgd= 45 HSE
il Sl OT 55 a8 ol ol SITFVA 55 g5 o5 0
ool als |l HSE b La5 po w5 s 585
AT &l 5 TANE OT Sl jiul 5 ¢Sy Cu oo ST
Sy @loyss oo (HAZID) &l s slabs fuls
Sy LUl sl bsy 3 eslizul «(Risk Assessment)
Sl 5 e 5 0T 8 Lasee 5 jlugcsle 5 Cato 03
4 (PPE) (655 cblam 5 2 pde (25 JS sla iy,
LR PRSP SVARVA QPRI Vi QRALZE AT} RO 3t
S S P E RV I [P
sl HSE Calises slacad S i eslinal w5l HSE
Sy 5 Slbs s 318 (e HSE - 3557
(= (TOOI BOX Meeting) 25,5 5 8 Sl
Goee 5 05l 5 (HOusekeeping) awo o lsals
TN 5 TOIN LN/ 19 IR0/ O/ s 5 4 5 HSE
S Sy pite sla el o (LT o s 2 () 5
Independent Samples (¢ LT 04037 51 ASR Lesls 5
ar ol o ol Ol e ol s eslizal T-test
Sl s gme ASR Lol L Sy o e sla e ls

(P<+/+0)



48

M Sy Sl odSiils g ede aslialegs
ol Dk s la b OT Ll 5 ooy sainlo sl 31 it 5 oS30 S 505 gla iz 5T s ) S
P-Value ASR Lasls sl s o Kbe slie LS,
o/+0) Clgsge=—1V1/4+ (-Y41/04)-(-0Y/YY) Ya/\ARV/PY (Mean#SD) (JW) cpw
Y Clgsge= —Y+ F/YF (—OF/AY)-(=SA/5F) frevEr/as (MeantSD) (JW) JU daslw
OMazs O jao
ARG TN Yo (/5 /9) NVESS
Y/FAx ) ED/FEx) T Y+4 (/FV/A) o>
Ya/58EY  VF M (/AV/$) A&l
S 9
S VXY TSN V)T YSY (IVY/F) Slesle £,
VoA TEY /04 VYE (LYF/A) eSS
¥/AAXY T Ay \F (LY/A) ol
clld £45
IR £/avx) < HE AR YYY (/59/9) Sl
VAAXYTEY /05X Y4 (/V/A) SO
£/ TEYAaxy VY (LYY/F) i
QUAFXY L YOx) VY (YY) S

* Independent Samples T-test & 50T

One-way ANOVA o7

(n=0")4xJUa.a:)}A Qs‘jWTb"}’W&;}f}; cupl.:u,_JLTﬁb Y J}A>

Sl 5 Kl ke

Q:‘?Wdl&)fjcu&u

£+ 4/4FE) FA8/V)
V0V XYY eaxy s

by 3l 6,8 sl
(ASR) sl s sl

VY (YY/9)
VY (YY/9)
ARV VARVIY)
AZ C/AV/Y)
V& (/NO/Y)
FA (14/%)
v (/V/Y)
VF (LYF/A)

G- g

L sim

Lal by

038l 5 03, 55 5
S50 9 ol
ol
SBE5,
stloort 5 g0

b gl 5 Jo



5¥

w3l de SHSE (ls 6y ) &y ke e o 5 4025

GOl e e

08 (ZVV/A) VT pdile
\RXCARVAD) e
£ (74/+) S
¥4 (/V/A) JEERI Y
¥& (/V/Y) sl 31 50
FARCARIAD) ol Ll i
AN (5Y/Y) ool Jlas!

HSE ¢Sy & e i G2l 5 (ASR) sl ol s Ls b1 LT sl o gt

P-Value' ASR _asls shaws (1) HSE sy S o s (5l s L
O AVFAXY R Y+4 (/FV/A) HSE U a3 o ot &S5 1 it
SO VAR EYYAxY Y (¥ Sy S b s | it
Y SARXY R PR AY (/N3/¥) HAZID (xe
VR VAR /Y S YL PN AF (/\%/9) o33 ¢Sy b))
ey YRR AR YACLO/9)  amben &Sy oyl slabs, ) eslizal

Slagesl

Y VAEXY Y PAKY O (AN /Y)  asle ¢Sy U287 sl sy sl 5 eslinl
.. sPPE

VR VBAXY RNV YV (oF) HSE ¢t 5l oslizal
b B/REXY L EANOXY YA (UF0/S) HSE i T
VAR VAV S 1Y\ AN A (/4/%) oSy 5 Sl st (25 )l
et AV Y ey OF (/N /%) Tool Box Meeting
Y YOxY EA/QDxY Y4 (/O/A) Housekeeping
Ver aRexY RV AR £\ (LAY) HSE (6 jras 5 oyl

0057 Independent Samples T-test



70

L]
5}4_\;.3:\%@“\:6&&)}4&&«&&3:
HSE ¢S5 S s s sla ol 5 s Jlo 5 ¢ 55 b1 LT gl oF Jsa
SN Ayt HSE b 125 0 0o 55 i
AR '/'\9 &“{‘)‘:‘{J{V\"W)‘j&”"
AL /oYY HAZlD‘..:m_..a
/v FY /AYA Sloyss Sy bl
YT «/OFV WY e Sy bl b g, Sl eslinl
XS
Pearson Slegesle
Chi /208 A 3PPE Wl ¢S5 J 1S Gla s, 6l 2 s ealinad
Square
oY /Y HSE cdeSs i oslizul
JARN I HSE i1
o/+4) ANY oSy 5 Sl (25 518 ot
8 VA Tool Box Meeting
NI ./\4y Housekeeping
'/'Y' '/'QV HSE ‘_gﬁu‘ij)L

Clos t p-value’ B(SE) Ut eblasdl fiius iie
(VIAVA)-(-4¥/4%) -Y/08 VY =FZIAY (VOAVD) L8 aals
(0+/AV-YOYA/A?) Y/ ¥ SOFY NYAS/AY (P /0A) Jrgs
(FVA/BO-VYVY/Y¥A) Y/¥8 SN AVB/FE (YOYAY) s S e e i
(FEA/FF-ATOY/AY) \vAds /o) ANV (YO /VR) HAZID oz
(Y /YV-AYOV/F+) ¥/¥F SN ASPYAR (YOV/YY) Sloyss Sy bl
(OVF/+0-1VV/F4) F/oe N NFVY (YANFO) HSE i1
(FYGAF-V YPEAY) /Y4 ey YAY/Y (YEOYS) Housekeeping

Multiple Linear Regressions’



55 n

w3l de SHSE (ls 6y ) &y ke e o 5 4025

T R N € S L R

.mt{@vi,.;mbg:)i SDol> Eosl g 55 p s Jol g2
S e (1S g0 5 535 S S s 4 by b
Comar &S Sl ol 5l Sl allles e sdysesls sl
ST sl sl sy ¢ 5 4 Dol 1o 8 Jols
b 6 hlel 5 Ol Comar Kol sba ot Ll
5 Sl 015, OB Ws bl ziy Sl oD .ol
Lo e Ol b s o by Lo | 7 s Lo pniSS

Jlo 5 bl g5 Dol Jlod slaatls Jdosi g4 25
Jeoi 54 25 53 er sl Sl sS85 Dosl g 55 1 ks
oeli ¢S (ASR) dsl- Sl asli il e sl e
ol el (YF) ol 3l 1 36 (slantaly 35T 55 e
gerla &S das 0 Ol anlllaesyge Lol 5y esls
sliaos 5 Jad B = 51 YL Sl edaTwnw
g5 Juloisa 2 oDy (YO-TY) Sl il gla0sle L
33550 5] oS sl g ann Ly o sls 0L Sl
gPs 4 GOl 5 Sl il 5 Slpcsle Caio s
9 slas (OBl 9 05555 5 (Ldl Oy b s Ale 5 5y
Sl ol adlllas 5o 5L glwlr 5 Jo 5 Sl )5 5
4 by s> ¢F it e L(VY=VY) ol ol
5 bl s L& sy Oluyea L3 by 5 b
WG3ges aylS Hinze 5 Grant .s,ls Sl geen 35 b il
Joiga 52 L(VY) Cnl bgaw G180 Sl I VA &S
7 Al 0 (blscsle Sol Sy ebtee Jole 5 Jle

S 5 Ao 9 Som
blas e sbisle Gloslole Cnio o ogr pl 4 a5 L
opt Gloslsle o 3 & glacdle 5 Jelie OT
Shls Ltn CJlab 4y J i OS5 8,5 lajlusosl
)AMLi)eaﬁdf)j'{HSE 6‘-“&)3*’—"%[{&:’“
Sl s Loy 5 ks sl i on S5 51 0SS
DI RPN JPS i v s N URTQ L S D ISP IF PP P T B
s Dy pote ol Olsie b oz ) S 5 e 2ol Lol jes
& bl Susl (CISRMS) jluscsle mliv 53 ol
ebld @l Slscsle Cxio ol 5 Al 5S4,
5 ddossa s 5 05s, LSy, 5 Db oSl
Lle LS ULy 5 0Ll 3587 4 Ll 5o LOT g ke
(iS (Gloy Ooldal laws 3 (S e Ml b
Gl 5 Sl &5 5 ensmi slml 35 5 Glazss
A ol IS w1y Slesisle laeds i
3l S S lesls olas Sladllas a1 o gD .(10-1F) s
53 Sslem e s 18 5 or oSS 5l el e
L5 s by 55 CISRMS & & jlcsle Cawe
)lfg.alwgiygé)lfrglijglf)lfjlwlo)pp
Ll Sy I8 Sljas 535S ET I VASY)
ke e nlin S\l 53 a5 35aS 5(/08)PPE
S5 andlas ol slaasl oo on) (V) UAF) S
It bl 5 S el LUl e mls
Sy o pe e Gl et ls g alllaes)ge Sl
Sdi b &S o e gla e ls den &S sl olis HSE

3 035 I3 san g s Loyl shils Dl 51 A6 el



4%

[

35 Cbldg 0Ll g5 oo anlialegs

(sln slaa 4 5 e3ge LI ol e Jlo s ol
SYALYF Y 0) sl Eosles s 0 mj;M,,a,)lfJ;i:
23 Leb b CuS &K lescsle ol oS (FF
LOT & Sl 5 3l 5 L Jows 0155 Olbs Jube
53 el pl o FF V) T e g 4 S e eslina
5 Odb atlh sl G S e sy Sl adlee
2> dl 0 (b a4 Dol S AU Ll Ol
Cypde o ool 5 5528 Gl 5 Sl gyl
258 plowl adllansge o s 5 HSE oSy
Sl 5 ST sos (gls e i odalin 5 4 S 0len
Slaesli fpiaman 5 (T O F) Jad p s s S awls
Copte e 1l Jold HSE Sy oy pite o
g1l sl (HAZID) Sl blos glalis gz lr 60
5 Sl glacule 53 loyss Sy b)) lapte
Calr Gl » i3S LIS HSE (sla 25 50T (55l
Golsals sy Slussle Cato Sy S ke ol
Lyl s sbul I 6, K !, (Housekeeping) _oxo
@6 Je s Bl g 5l S e Salens 5 el
Sl & o ‘_;Luf s aS odile L el s
Ll 5o ke Jolse g b pite 05503 3519 5 Jdloi 5 (o) 2
Slaplatle G 5o (Jad Dol g Jdosi 5 &S00 o

(FFYA OYF Y0) 545 e
pe ny 3505 Oledl Ol o a.LcTQ,..ﬁM.g =l Jde uuds
5 ) Sy e e (AS 5 (A5 Canlial (6l ) izl
SN 5 Sl Sl 53 Cans laasls 4 glaws

s b 5 1Y Jalse Ol 5ot Ao Ky 5 Sy ke s

Ry S I PR A Y| P’ (e 3 2R T sle
i SIS gl Sl LT, 5 bl 5 el
Sl s Sl Glacule Dy el Dol gy 53 e
@8 g anny ol 3 oS Slllaa b 55 ol & sl

(A=Yl Sl s (sl

uméudasuﬁo,ws.m@omw)ﬁ&_\@u
Rl S Dl Ao oSy Sy e (e
Sl Osle Sl &K Gl s el (5B S
Sscsle Cais s LS, 5 Ol ks gl glalis
Sy 2L Sl ¢l s,5 5% (HAZID)
2339 Jelin 5 il s Lo le glalsle ol 5 psee
3 g0 DUl aen 1 eslizl 5 (Risk Assessment) o7
5 s Calee J xS e, Kaly gl 2l 5wyl s cp s 6l
S8 s adllassygn gla els s «(PPE) (s,
Calises glal S 5l eslizul L5k HSE oSy &y ke
gl sl ol b3l 5 ks Sl »ET !, HSE
}ju}g;&;u‘}.bmdlﬂoi}}@wHSE L;Lasdij}aT
3 sl e omll dlesl g8 5 Gl sl gl 51 (6, Ky
wum}tﬂ\‘u&w,u#@%@\fwgﬁx
«(Tool Box Meeting) 258 5 5 Sludr ol
ool Lls a8 (ol gme (538 (e 5l
b Sl 3l eslizul wes 5 (Housekeeping) ,l8
o4 glbe Candy 5> HSE (ghes 5 (owpil e

O/ o

eSS ol OT L das o sl )l o 5 S5l o gas s

L;lA@Y}\&Q«?:BJ:l’J):A{xf@P&»\)W



A

[

w3l de SHSE (ls 6y ) &y ke e o 5 4025

22 by Jad o5 sl b S5 onl S5 ol

F ) Gl ol Sl (s 1S 55 0T
5Ly sSh @ adlan ol s e ST 3550 Ol bl 5L
WSS s 5 63 S Sy 3l Fa Bl gl
OT (slaasls 5 6y Sy e s 5 (o (sla, 556
Cole Gllsle 5 mlo 53 Sl Sl A6 ey 5 55 )3
S g0y 5 &S ) 4 bbbl s wtls, Sl s
Ol ol 3 el b s &5l luscsle sl
o3l AT & Sligas 5 slge 5 LI Joe 015,
Sslm cpl o oo g 325 1 5 T oo 55 4 25 0
ol 3 Dol ol Al (sl (5 7S slapl aunl

LY FF) Cals s slescsle sl loses 05 5ed

g poE
i §7Ss ghahe s3 wbibl 5 8, dle
Siils oaljolabe dal BT (614 - Clildg owlige
pke oKuls Gl Cillg padign gaai S5
ysst S5 5 pdis ol 08t 55 oSl Oldes S
el (61 ol O eSS Sz 5 chb a3y Sislas |
e OBt 5 oy 35130 oMol allan oyl Jlo il
ol GBT (5 5 ale eSS 511y 5 S5 5 i

ESIER (:)b\ (S3 sa>wa

S50 s Jolse 5 Yo 5o a4 e L5 o0 5 03505 Jos
ol gmo (538 e JEadlge Lpd Lol
Sl pe 5 (F9-10) 0351 ol Loyl 5 oS sl Ll 5 n
Jlsl 5 Ll slalls luae) Ll o conlio (gla 2 gaT
VYA La el

G S 5 Jelo 5 S3led s 3 sdiledl laas s 5 (S
Cale 68,5 slalu 3 Jad ol I EL by s
by ool HSE (sla 25507 (sl 2! candllansygo (s5le 5
HSE oSy e o szl B 3 el (2557
b bS5 015K s jasis gl g
ol il (Sluand Dby a3 Jald o8 (35 50T 5 Lids 35
sl bl 5 Ol bt glulis s 01 5, LUy e
Sl e &S5l Sl e ol (1) 535
Gl g s Gl il @ g LS ola bl
A Sl Ll ga LEL 2B Ky Sy e
(F) sl

Jelse s e 51 (S 4S5l Ol S sam £ 5 (g5l le oD
Tl )3 ad Dl Sl (AU el LAl 5 590 5 S5
Coenl ol Jad 5 &S S 0 sla S5 luscsle
ol 4 bl Cato s JiE 5 605 sl e oKl
S o OLELS (mbo Kos b amli 55 o8 Sl

€03 g 3 g )lf J>u Q\.A)La 9 S+ Ol j\ bl J}:a-uﬂ



74

[

35 Cdldg 0aSCasls g5 oo anlalegs

References

1- Tam C, Zeng S, Deng Z. ldentifying elements of poor construction safety management in China.
Safety Science. 2004;42(7):569-86.

2- Im H-J, Kwon Y-J, Kim S-G, Kim Y-K, Ju Y-S, Lee H-P. The characteristics of fatal occupational
injuries in Korea’s construction industry, 1997-2004. Safety Science. 2009;47(8):1159-62.

3- Lee S, Halpin DW, Chang H. Quantifying effects of accidents by fuzzy-logic-and simulation-based
analysis. Canadian Journal of Civil Engineering. 2006;33(3):219-26.

4- Cheng C-W, Leu S-S, Lin C-C, Fan C. Characteristic analysis of occupational accidents at small
construction enterprises. Safety Science. 2010;48(6):698-707.

5- Cameron |, Hare B, Davies R. Fatal and major construction accidents: A comparison between
Scotland and the rest of Great Britain. Safety Science. 2008;46(4):692-708.

6- Etiler N, Colak B, Bicer U, Barut N. Fatal occupational injuries among workers in Kocaeli, Turkey,
1990-1999. International journal of occupational and environmental health. 2004;10(1):55-62.

7- MingenU, Gircanli GE. Fatal traffic accidents in the Turkish construction industry. Safety
Science. 2005;43(5):299-322.

8- Macedo AC, Silva IL. Analysis of occupational accidents in Portugal between 1992 and 2001.
Safety Science. 2005;43(5):269-86.

9- Brace C ,Gibb A, Pendlebury M, Bust P. Health & Safety in the Construction Industry: Underlying
causes in construction fatal accidents—External research, July 2009, Health and Safety Executive, HSE
Report, 205 pp. 2009.

10- Pinto A, Nunes IL, Ribeiro RA. Occupational risk assessment in construction industry — Overview
and reflection. Safety Science. 2011;49(5):616-24.

11- Grant A, Hinze J. Construction worker fatalities related to trusses: An analysis of the OSHA
fatality and catastrophic incident database. SafetyScience. 2014;65:54-62.

12- Al-Bahar JF, Crandall KC. Systematic risk management approach for construction projects.
Journal of Construction Engineering and Management. 1990;116(3):533-46.

13- Lyons T, Skitmore M. Project risk management in the Queensland engineering construction
industry: a survey. International Journal of Project Management. 2004;22(1):51-61.

14- Del Cano A, de la Cruz MP. Integrated methodology for project risk management. Journal of

Construction Engineering and Management. 2002;128(6):473-85



Ve

[

gl de S HSE (ls 68y ) &y ke s o 5 4025

15- Mills A. A systematic approach to risk management for construction. Structural survey.
2001;19(5):245-52.

16- Zhi H. Risk management for overseas construction projects. International Journal of Project
Management. 1995;13(4):231-7.

17- CarrV, Tah J. A fuzzy approach to construction project risk assessment and analysis: construction
project risk management system. Advances in Engineering software. 2001;32(10):847-57.

18- Tah J, Carr V. Knowledge-based approach to construction project risk management. Journal of
computing in civil engineering. 2001;15(3):170-7.

19- CORNER C. Construction Risk Management. 2007.

20- Haslam R, Hide S, Gibb AG, Gyi DE, Pavitt T, Atkinson S, et al. Contributing factors in
construction accidents. Applied Ergonomics. 2005;36(4):401-15.

21-Sertyesilisik B, Tunstall A, McLouglin J. An investigation of lifting operations on UK
construction sites. Safety Science. 2010;48(1):72-9.

22- Tam VWY, Fung IWH. Tower crane safety in the construction industry: A Hong Kong study .
Safety Science. 2011;49(2):208-15.

23- Raouf A, Dhillon BS. Safety assessment: A quantitative approach: Lewis Publishers; 1994.

24- Hoyos CG, Zimolong B. Occupational safety and accident prevention: behavioral strategies and
methods: Elsevier; 2014.

25- Teo EA-L, Feng Y. The moderated effect of safety investment on safety performance for building
projects. International Journal of Construction Management. 2010;10(3):45-61.

26- Choudhry RM, Fang D. Why operatives engage in unsafe work behavior: Investigating factors on
construction sites. Safety science. 2008;46(4):566-84.

27- Abdelhamid TS, Everett JG. ldentifying root causes of construction accidents. Journal of
Construction Engineering and Management. 2000;126(1):52-60.

28- Sawacha E, Naoum S, Fong D .Factors affecting safety performance on construction sites.
International Journal of Project Management. 1999;17(5):309-15.

29- Zohar D, Luria G. A multilevel model of safety climate: cross-level relationships between
organization and group-level climates .Journal of Applied Psychology. 2005;90(4):616.

30- Salminen S. Have young workers more injuries than older ones? An international literature

review. Journal of Safety Research. 2004;35(5):513-21.



\A

[

35 Cdldg 0aSCasls g5 oo anlalegs

31- Mohamed S, Ali TH, Tam W. National culture and safe work behaviour of construction workers
in Pakistan. Safety Science. 2009;47(1):29-35.

32- Melia JL, Mearns K, Silva SA, Lima ML. Safety climate responses and the perceived risk of
accidents in the construction industry. Safety Science. 2008;46(6):949-58.

33- Kouabenan DR. Role of beliefs in accident and risk analysis and prevention. Safety Science.
2009;47(6):767-76.

34- Arquillos AL, Romero JCR, Gibb A. Analysis of construction accidents in Spain, 2003-2008.
Journal of Safety Research. 2012;43(5):381-8.

35- Mitropoulos P, Abdelhamid TS, Howell GA. Systems model of construction accident causation.
Journal of Construction Engineering and Management. 2005;131(7):816-25.

36- Chi C-F, Chang T-C, Ting H-1. Accident patterns and prevention measures for fatal occupational
falls in the construction industry. Applied ergonomics. 2005;36(4):391-400.

37- Perlman A, Sacks R, Barak R. Hazard recognition and risk perception in construction. Safety
Science. 2014;64:22-31.

38- Abreu Saurin T, Torres Formoso C, Borges Cambraia F. Analysis of a safety planning and control
model from the human error perspective. Engineering, construction and architectural management.
2005;12(3):283-98.

39- Kowalski-Trakofler KM, Barrett EA. The concept of degraded images applied to hazard
recognition training in mining for reduction of lost-time injuries. Journal of Safety Research.
2003;34(5):515-25.

40- Isler RB, Starkey NJ, Williamson AR. Video-based road commentary training improves hazard

perception of young drivers in a dual task. Accident Analysis & Prevention. 2009;41(3):445-52.



\Al

[

gl de S HSE (ls 68y ) &y ke s o 5 4025

HSE Risk Management Systems Analysis and Modeling its Relationship with
Occupational Accidents in the Construction Industry

Soltanzadeh A (Ph.D student), Mohammadfam I (Ph.D)?, Moghimbeigi A (Ph.D)?,
Akbarzadeh M (Ph.D student)*

1.PhD student, Department of Occupational Hygiene engineering, Research Center for Health Sciences,
Hamadan University of Medical Sciences,Hamedan,lIran

2.Corresponding Author: Associated Professor, Department of Occupational Hygiene engineering, Research
Center for Health Sciences, Hamadan University of Medical Sciences,Hamedan,Iran

3.Associated Professor:Department of epidemiology & biostatistics, Research Center for Health Sciences,
Hamadan University of Medical Sciences,Hamedan,Iran

4.PhD student, Department of biostatistics, Research Center for Health Sciences, Hamadan University of
Medical Sciences,Hamedan,Iran

Abstract

Introduction:Risk of occupational accidents in construction industry and sites is very high
and dangerous. The establishment of an effective and efficient risk management system is an
important step in prevention of construction accidents. The purpose of this study was to
analyze the HSE risk management systems in large construction sites and their association
with the occupational accidents.

Methods: This study was an analytical cross-sectional review that analysis the risk
management system and its relation to the accidents of 88-92 years that has been occurred in
the construction large sites. Study data includes information about the all HSE risk
management systems and human accidents that occurred within 5 years in the various
construction sites. Data collection was performed according to the accident report form in
construction sites. Data analysis was performed using SPSS software version 16. The level of
significance in this study was considered as p=0.05.

Results: The mean accident severity rate (ASR) was 1.51x10°+1.05x10*, The results showed
that,risk management system has been established in 18.4% of the studied sites, and the share
of the risk management system components and indicators including hazard identification,
periodic risk assessment and the implementation of control procedures which was estimated
16.4%, 16.6% and 10.2% respectively.In addition, all indicators of risk management were
significantly associated with ASR (p<0.05).

Conclusion:ASR Regression analysis based on the risk management Indicators, showed that
demographic and job parameters such as work experience and career type, as well as, risk
management indicators such as the risk management system establishment,HAZID, periodic
risk assessment, HSE training and Housekeeping have been significant associated with
accidents consequence severity in the construction industry.

Keywords: HSE Risk Management System, Modeling, Construction, Accident Analysis,
Accident Severity Rate (ASR)



