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<H 5-16> &5 Z=o| 2 ¥ S8R g5 UHFE 2N
E2motE N _ o
ugo%f FE e o HEHX} t P
. 1044 O] A 130 378 900 261 .
c e 10 OJot 70 374 846 ' '
N 104 o4 130 3.78 871
Hj~Z &2 2 214 831
1044 O]9t 70 376 859
ETS . .
[ 101 oAl 130 378 880 119 906
104 O]k 70 3.80 861
. 104 0|4 130 374 903
HEs &= -470 639
1044 O] gt 70 3.80 844
104 O] & 130 378 883
EXE st= -.184 854
° 10 OJot 70 3.80 773
N 104 O|& 130 373 905
J|EIR &= ° 016 987
104 OJgt 70 3.73 931
T HAZ AABE AAFF FE& FARY AR Ao uwE tdAe AATFF
&9 W% XolE Ho|=AE& HAZFs7] 3l SHEE t-HA S AA AT
I A3 LF 5-1703 o] AR HAYo mE g AAFHF U8 UEEs
2%t 2po]lE Holx] AT}
<H 5-17> AR ZZo| W2 otFa| HATES WL IEr 2N
sad7t 7424 FEA H A HZZ=HX}
LH% (=] -'H'-l__l_ o HT=HE t p
=amy} 104 0|4 130 378 926
s 956 885
LSS 10 O]t 70 376 908
Samy 1044 O|& 130 372 934
o 785 538
Z 1t 104 O]t 70 3.80 910
sag= 104 O] A 130 374 903
SEnC ° 503 858
=Xt 10 ojgt 70 3.71 919
A HAZ AF?E AAFF FE FoARe AF A" mE bR Ay 7]
S 9 etAAE AATFEF AR E|E FH 3Fe] AolE Rol=XE S5t
7] YA SHEE -AA S AANSYET O AIKRE 5-1803 o] AFE HHo| u}
2t AR A A rox D kALY AATE A AL FE {3 B FH
Fd 93k [Fo3k xolE HolA| T
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<H 5-18> HF Z=Ho E NMEA Hut 7|0k - Ef 7|2 FHOIY 24N
Ot dat & 49 BET Hr BEHEA} t p
AFT ARG 104 oA 130 3.81 933
Lf_ i e -481 631
ogr 7|1 10 Ojgt 70 3.87 815
OF R &K 10 oA 130 3.86 930
= -1.174 242
kA T 10 Ojgt 70 401 771
ALz 10 O| A 130 3.85 968
. -386 700
S 71 10 OJ%t 70 3.90 887
MATF= 10 0| & 130 3.99 831
M} E} 7|2 495 452
xH o 104 Ojgt 70 4.09 847
ANE AeslH AF HYg ugA e sEHIIE IFE SR, Hd e
AATF= g DFE, R A A 7= B 7B FHF Fo7 AolE
RHolz ¢+ Aoz Yyt
525 &4 71Wd AR A% B E W R o duA £A
A 71HY E A T Ee) bAFE AATE AR AL dgE %
E} 7| FH oJ&o] {93 zolE Hol=Xd o AFSaA JUHA] AR
2 (ANOVA)S AASHET. 1 A3 <F 5-199 o] A% 7)o watA AlaAbg
S Ast=d 7]1(F=5.702, p=0.004), +HAUE g gsl=d 7](F=7.909, p<0.001), *
Ao & FIA7I=E 7194((F=8.931, p<0.00D), EF 7|#o 2 AAF=H AAE
sttt H&3l= AS FHSAA k= & 3H(F=3.578, p=0.03)l] 2l =}olE
Rolz ALoZ YeMWh m=3 /F3F 2o]lE YEM L Q= WS tigk Scheffeo]
A4 (Scheffe’s Post-Hoc analysis) A A= AFLANY o 7)o, &Y
Fg 7o, A" FF A 7, B H FH AT 2 AW bd#E A
=713o] W 71, AR XA AEZ|E b =& Ao =2 eyt
<H 5-19> &% 7|0 2 AXMEA Mot 7| - Ef 7|2 FHOIG 24
T Tt e H BEEHEX F p Scheffe
AbTLARGE 35 =3 7]2a) 130 3.76 913
ofst 7| of AFOHEH O 7| 2H(b) 57 3.81 833 5702** | 004 | ab<c
° AT OLFE 7| 2H(c) 13 462 506
o x K of 335 ZF7|2Ha) 130 3.78 883
SEAF 7] 0f AFOHEH OFF 7| 2H(b) 57 4.05 833 7.909** | 000 | ab<c
°° AT oFE 72 c) 13 4.69 480
oixEHax | 25 ZF7IE@) 130 372 958
S 70f AHOFEH OFF 7| 2H(b) 57 4.00 845 8.931** | 000 | ab<c
= AT OLFE 7| 2k(c) 13 477 439
a5 9E7|2Ha) 130 3.98 858
* EXSPN =T
;Ifjl;ffxf AFOHEH OFF 7| () 57 4.00 802 3.578* 030 | ab<c
=T | AT PR IR 13 4.62 506

*p<.05, *p<.01, ***p<.001
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5.2.6 &% 7|3, AF AEdE HAdH Vs g FH o7 Ao] £4

HAART 7=} B 7 FH e g A&rH AFAY Ao a5
(Main Effect) @ A&<&7133 AF49 319 4548 &F(nteraction Effect)oll i
A HSES fal o] WA %’&%@,(Two—Way Anova)S 3t T

A HMAZ A A d

M Mgt ARE M= F P
A27|H 1.018 2 509 690 503
HE4H 332 1 332 450 503

ALT|EHA D A 5.837 2 2919 3.960* 021

Xt 142.995 194 737

*n<.05

pOl Huf ] FAREA A3 b AAFS AR AL ARLARG o o] thdk 7]

Az dig EHIZ Y thFH

5-21>3 o] AAV|&ExIZH bH#E AE7)HM=4333) &% AT EAE0]
H b HIE] AE7)IFHM=3.792) AT FAER

o kY AATS A2 A8 AARE Aol g Jlo =T Euhal 'Rg

(Bonferroni‘s multiple Comparison) A= <&

El

N,
e
O

<HE 5-21> &5 7|28 AFDAMY oo Cfet 7|0 EAEmZ L9 CHad|m)
LM A&7 HES o HEQX
030 diExX ni a
Dl Tt R - —
oiek 7101 = === — et = : :
AZY oHH 7| 13 4333° 447

Bonferroni : a<b

T FE5AE A= FoTE S%olA YT Ao AHAY. 45AE &
7F o8 A Yyetd deAe dsiA EdzYe gFulw(Bonferroni's multiple
Comparison) S E3 &<l A¥, <& 5-22>, <Y 5-D3 o] AF Fg 10d o4+
of A AA7IETH kT AEr|He] kT AATEF Ha FE9 A

g 7=yt Euha gt ez yelbd whd, AR A48 10d v
a

)

o] AE adldel wel s ANTE A4 A8 AnAY ol o
3 Flel sk fol @ Aolg HolA Wtk
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3.572, p<0.05), AT

A YeEbs o H(F
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ofFE 5%l A]

o
T

5-26>3} %koj

<H# 5-26>

RN 5
SR =
3
N~ | R
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IH_S O
Rlold <2
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*p<.05

Er=ye o

Z:S_]_-

of i
< 5-2703 %o

Ly
a

of thak 714
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f

<12 53> A% J|gtd A2 ASHYH OFF

MH 2T S T3 7ol £

z
500 =100 &
=0 0|e

|‘_.‘_"0 4.50

il
K-

m 425

i

4.00

H =g ArE s =1 F P
~57| 2 430 2 215 322 725
MNEAY 238 1 238 356 551
A&T|ZHA R A 3.589 2 1794 2.688* 071
Xt 129.491 194 667
*p<.1
ojdujx] EAHEA A kY AATEF A HE FUE AT B # FH
ogko] thalA B 22Ul thEnr]w(Bonferroni‘s multiple Comparison) A= <3
5-30>3 Zo] AH7EXTH A AE71BHM=4.333)0] AAFA FF EF7]
FHM=4.036)7} AHFJFABAN kA FdE] AE7]#HM=3.99D) Eo} g 71 FH oF

S|

b s e o BEQKX
XA TS XA} S5 LF7| 130 4.036° 076
Ef 7|2 =4 AFOFE OFEl 7|3 57 3.991° 109
o A% obH 7| 13 4333 425

Bonferroni : a<b
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N
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l
2
%
o
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He—s

%, B Z%el AATE FH o 1k ABuA
24 2L AT,

AT (E 5309 Zol EF SFYLE RS ST SFUNE

€ S e =
(r=.901, p<.00D), ZHFF SFFY7IE FE(r=.886, p<.00D), BT SFF7tE =
(r=.919, p<.00D), =AF SFH7/IE FE(r=.859, p<.00D), 7etF SEFHI%E FE
(r=.817, p<.001), S5%H7F FA(r=.630, p<.001), SFHA ATHr=.643, p<.00), 57
% HAHr=.639, p<.00D), AAFE o 7]ed(r=.506, p<.00D), SHA <Y o2 4
714(r=.527, p<.00D), kA8 H FF F 719(@=.533, p<.00D), & 7]& FH <o%F
(r=391, p<00DF =57} fFostAl Ao ZaAAE BRI, wi+d s587HE

p<.00D), ZAZF SIFHI/FE FE(r=870, p<.00D), 7E}F SEFH/IE FE(r=.834,
p<.00D), SHH7F #4(r=.631, p<.00D), SFHA AFr=.657, p<.00D), SF¥E= 4
ZHr=.615, p<.00D), AFTAFG o¥F 7]od(r=.491, p<.001), HAAY oA FFiF 7)o
(r=.491, p<.00D), AHA & F4 719(r=.495, p<.00D), EF 71& 3

p<00DZ EF7F FostA A FABJAE o, ¥FF TFHIIE FHS
Bdd 5F971E &50=916, p.00D), £&F SFH7IE FE(=854, p<.00D), 7]
Blg TuE7FE 5(r=.839, p<.00D, TH5H 7t #8(r=.624, p<.00D), 54 A3
(r=.663, p<.00D), 3 EZ H2Hr=.659, p<.001), AFTAE & 7]ed(r=.536, p<.001),
A o2 A 7)o(r=528, p<.00D), HHA FF= 3FF 7]94(r=.536, p<.001),
B} 713 33 93K (r=414, pO00DH EF7F FolstA Ao ZHRAAE EAL,
B9Z SR 2L AT SEH/E F2(r=870, p<00D), 7|EtE S5H7}

¥ FE(r=832, p<.00D), SFH7F #}A(r=.615 p<.00D), S5FHFFH AiHr=671,

b

p<.00D), S5 FEE AxHr=.661, p<00D), AFZAFE o 7194(r=.530, p<.00D), +d =
A o FE 719(@=.584, p<.00D), FFHA FF F 7144(r=580, p<.00D, B 7]

FA 9| g(r=418, p<.00DF} EF7F FostA AW FABAE BYyoH, 3
eFE SEHE/IE FE(=845 p<00D), SEH7 #A
(r=.676, p<.001), S3%4 ZA7Hr=.696, p<.001), SFEZ AaHr=.712, p<.001), A1
AP o 71oq(r=.545, p<.00D), A o2 34 714(r=.531, p<.00D), +HZ=
FF F4 7194(r=.534, p<.00D), BF 71 FH 9 eKr=.471, p<.00DF} ZF7} 23t
A AW ABBAS RQT, 7EE SITHUNE FES STHIL FA(r=616,
<00D), T ZAIHr=681, p<00D), SFEZE HxHr=.641, p<.00D), ALZAPG o
I 7]14(r=.518, p<.00D), HA A o2 P 71¢(r=505, p<.00D, FHHH = &F
2 7104(r=.480, p<.00D), EF 71# F3 o 3K(r=.438, p<.00DFH =F7t foJatA H(+)
o AABAE BHYow, TFH AHL SFHAY AH(r=.843, p<.00D, TFEZE

off i
Ir

il

oft

N

® =

rlo

o

s

o
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A 2H(r=.808, p<.001), AFILAFE oW} 7]od(r=.634, p<.00D), SHAAY o4 & 7]
(r=.599, p<.00D), tHHA 5 FF 714(r=.635, p<.001), B} 71 F3H 2 &K (r=.545,
p00D ®=F7F FolstAl AW AAAAE Ry, 5IFHY A= THE
A2Hr=.817, p<.001), ALTLAFE o 7]4(r=.642, p<.00D), St A <92 &4 7]
(r=.685, p<.001), QtAHA 5 T 7144(r=.649, p<.001), B} 71 FH 23K (r=.548,
p.00DF} BF7F Fo5tAl AW ARAAE Boy, 5FEE A AAY
o 71o4(r=.583, p<.00D), *FAAYI o2 FFF =7]oJ(r=583, p<.00D), WHAHH
+ T 719=.577, p<.00D), E} 71 F3 (=507, p<00DZH EF7} F2J3HA
BB FHABAE EAI, ATAG oA Vo= Q) o Y 7] (r=.738,
p< 00D), SHAHA =2 4 719(r=.783, p<.00D), EF 71 FH 23K (r=.889, p<.001)
F7F frostAl A ARAAE BYon, Y F Ve A
4 714 (r=.876, p<.00D), E} 71# FH 93Kr=.681, p<.00D3} EF7F 23t
Al BB FHBAE BAL, A F2 FE 1de B 1@ FH T
(r=.722, p.00D Z=F7F Fo38HA] F(He] FHAAE B Ao Yl

0(1

4>:#

MN

<H# 5-32> A7 FR e A9 g 4

B 1 2 3 4 5

[e)]
~
(o]
Vo]

10 1 12 13

1. £3 S3WIE 82 1

2 His S8R S | O 1
3 uYS SEWIEYE | s | e 1

4 BHE3 SSE/E S5 | 919%™ | 8@ | 9l 1

5 NS SSEIE YE | 859% | 80 | &4 | 8T 1

6. 7[EtS SEEE SF | 817 | 83 | 89 | 832w | Bde 1

7. WA SEE7F IR 6307 | 31 | G4 | BI5™ | 676™ | 6167 1

HATS SSEY Zat | 63~ | 657 | 663 | 671 | 6% | 68T | 83 1

HATS SSEE Bt B39 | B15M | G5O | G6T | TI2P | AT | 80 | 817 1

10. AEZARY Oflf 7]of 506" | 4OTe | 53gR | 530M | GASR | SIge | @34t | AR | 5g3e 1

11. QREEHQIOIA] BEAF 7|0 | 527 | 491+ | 5@ | SB4t | 53k | Ggw | SQgRe | gRGe | Gg3e | 73gee 1

12 QFEITIZST QA 7|0 | 5337 | 495 | S36M | S0P | 534 | AB0T | B35R | BA9R | ST | 783 | 876 1

13. E} 7|2 =9 o 301R| 383P | 414M | 418M | ATI | 38R | BASM | 5ABR | SO7R | 88OM% | G81R | 7o

*44p < 0071
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5.2.8 St R A A3 7=} E}F 7]

r
i
A
lo
ot
=2
=)
rlr
of
ot
e
1

e AATHF AR HE&S B HARA A AT AR AAT

A HA= ‘{Zﬂlﬂ Al ]:IL:'T g w=Ex9 37HA a4 (EwE7 4, 534
A, TEEE AR AAARG ddel W3 7o = RAE FEFS AFE] 2
g OF 3AEA s <E 5-3DF Zo] IARYLS FAZHSE Fod)
HAL ™ (F=52.071, (p<0.00D), IAEHFH HHHLE 444%(THEH RAFLS 43.5%)=
UERSTHR?=0.444, ,R?=0.435). 3+ Durbin-Watson SA %<& 1.
HoEN Al FPA 7HAHdE ZAGe AR FlEglon,

(Variance Inflation Factor : VINE 257} 10 mj@te 2 Uelua gEFAAde &
Ae gle Aoz gAHMH. JAAT F948 AF52AH s5%57}

TS 5(5=0.282, p=0.008)2} Tw A Aol g TE=(4=0.326, p=0.002)=
Al A YEFE WAL, TEEZF Habd dd TF=(6=0.072, p=0.466)
o TS XA ¥ ASE FUHEHAN. 2FEF AFo AV|E B,
A Aol i3k W£=(4=0.326), B FA I WE=(4=0.282) =
ADARG e tigk Vo= FFES HA I e AR A THE4

lr

rlr
4 e b

<H 5-33> ATIZ HAFSF W& UFES ADMT oo oiet 7[6e e &4

T e B S.E. B t o VIF
(M) 1278 | 213 6.010%* | <.001

*&T"—Hf&'f»* S=587 %g;&oﬂ et 282 104 | 290 | 2701* | .008 4,054

7%‘5; %ﬁr&%;ﬁgml et | 306 | 06 | 338 | 3079 | o002 | 4248

%EE%;E;EW et 072 | 098 | .073 730 466 3.527

R?=0.444, ,4R?=0.435, D-W=1.799, F=52.071, (p<0.001)

"p<.01, "p<.001

T HAR R AATE HE(F

BEE7F PR AQ] o] Ui rd=el FFS v
U5 384 A3, GE 5-34>8F o] IARFL 5
© m(F=58.297, (p<0.00D), 3JARF Y A2 47.2%(7
WTHR?=0.472, ,4R?=0.463). T3+ Durbin-Watson A %2 1.
o=Zx zate] YA Ve BEASlE AoE JER,
Inflation Factor : VID®= =57} 10 #|9te 2 JelgA o35

ft
;U
IIT-J
rlo
@
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>°
u
<
o

20) 2AHE gk

=
B2 A —r(Varlance
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Aoz AR FAATY fold A2AT SEBA Aol 0P VEE(
=0.568, p<0.00DE HolatAl AHY F&FS v, SFH7F FAo 3 WEL
(5=0.052, p=0.607)¢t sHEZE Hatol g WH£%=(£=0.050, p=0.597= ++2I35H
YFe PAA 9,1*‘5 Ao 2 H7HE A TH4)

o[ﬁ

& =g B SE. B t p VIF
(A=) 1408 | .204 6.896*** | <.001
=EamyF b ™ CHsH
R A & SES ,LJ;IOO" et 052 100 054 515 607 4.054
kAo 5T
EH‘@' %Er&”‘o" 72:‘;-"'0'” EHQ *kKk
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Eap=E M CHStH
= Emg 5*0" et .050 .095 .052 530 597 3.527
R?=.0472, ,4R°=0.463, D-W=1.863, F=58.297, (p<0.001)
“p<.001

Al AR BT AAFS W (T3 34, v 29, T9%F 43D
NEE7F AALE F U9zl FFE PAERA FAsy] Hs ts SHEAS
A3, <3E 5-359 Zo] IARYPL FAHOE FYsA & Ao H(F=53.125,
(p<0.00D), S)ARF] HHEe 48%(FHE RAIFLS 44.0% = L}E};%EHR2=0.448,
2R?=0.440). =3+ Durbin- = 2 2o &
=94 7HEde EA%le ZAeE FAHAL, BABEX

Factor : VIDE= =57} 10 PRS2 a3 4= gle 2= ﬂolﬂ‘}iﬁ‘r
S|AAT o8 AFEH 87 AA WS ME=(p
B4 Axte] i3k WEHE(£=0.383, p=0.00DE fF2latA A9 036;}% ﬂ]ill
FHEE Ao 3 WEE(5=0.039, p=0.706)= A FFLS
Roz AT BF3 A5 =7)E vwstd, SFBA AT
(£=0.383), 5 B7F FA g H=%(£=0.294
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Ciuby =EHES B SE t p VIF
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10 Suf %:fsgoﬂ et 039 103 038 378 706 3.527
R?=0.448, ,4R?=0.440, D-W=1.729, F=53.125, (p<0.001)
“p<.01, ""p<.001
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2 79.3%(FAE RAFL 79.0%)= VEFFTHR?=0.793, ,qR?=0.790).
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2 i
o I
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[‘21', ox, o
ul
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g 718 3 o FostA AW FEF= mAL U= AL
2 HrIEAY. £ £F23 Al Z7]E ¥astd, 3 MAE ALIARY ool
it 71 =(5=0.8357}F 717 o
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A5 5 A TH64)
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EE Ll Sges B SE. B t P VIF
(A=) 780 131 5.979** | <001
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QI A =& ool oist
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Abstract

A Study on the Establishment and Application of Safety
Management System of Highway Construction Clients

Eung Ho Park,
Department of Safety and Health, Graduate School,

University of Ulsan

The role of public institutions in protecting people's lives and safety has become
increasingly crucial, especially in light of several major accidents that have occurred
within these institutions. To address this issue, the government introduced safety
management guidelines for public institutions in February 2019 to promote a healthy
and safe working environment. Despite the implementation of various safety measures,
the lack of safety management systems and safety awareness among public institutions
has led to a stagnation in the reduction of accident-related deaths.

Consequently, the government initiated a comprehensive safety management diagnosis of
public institutions operating in dangerous working environments, such as construction
sites, starting in 2020. Currently, a safety management rating system is being
implemented to enhance the pace of reduction and prevention of accident-related deaths.
The 2021 safety management grade review of public institutions revealed that safety
measures and implementation have significantly improved the safety competency of the
majority of public institutions, including safety organization and budget. However, the
safety level of construction sites, which are directly linked to the occurrence of
accident-related deaths, was still evaluated to be low.

To address these challenges, it is essential to establish a Safety and Health Action
Scheme (Plan) based on the Safety and Health Management Policy of the CEO of
public institutions. This should be followed by the operation of the Safety and Health
Action Scheme (Do), constant inspection, and corrective actions (Check). The CEO
should review the operational processes and results of safety and health management
activities and address any problems that arise. The establishment of a Safety and Health
management system that performs appropriate supplementary and improvement activities

(Action) should precede these processes.
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However, many public institutions have demonstrated poor efforts in implementing
continuous improvement measures through systematic Safety Managements based on risk
assessment, which is a crucial aspect of the safety and health system. Therefore, this
study developed a systematic Safety Management system construction model that could
be applied to public institutions and subsequently implemented it for highway
construction work ordered by public institutions. A survey was conducted among the
research participants to measure the system's contribution to safety and health
performance. The evaluated items included the reduction of accident-related deaths and
injuries, the improvement of Safety Management levels, and the enhancement of safety
responsibility consciousness due to the establishment of a Safety Management system.

To apply the Safety Management system construction model to public institutions
ordering construction projects, the safety management grade evaluation table was first
developed and utilized for Safety Managements. The safety management rating
evaluation table was constructed to analyze past disaster cases closely, based on risk
assessment. It selects risk factors that are highly associated with accident-related deaths
by type of work and presents Safety Management results in quantitative and objective
safety grades.

Moreover, the developed model was utilized to assist public institutions in deducing the
implications of reducing accident-related fatalities and enhancing safety performance
levels. To achieve this, we selected 84 public institutions' construction sites contracted
for highway construction, and applied a Safety Management system construction model
in collaboration with specialized safety management departments under the Occupational
Safety and Health Act and the Construction Technology Management Act. FEach
construction site underwent five Safety Managements to assess safety management grades
by site and construction type, and to encourage company-wide safety management
activities among all construction site officials, including management.

The study reveals that public institutions involved in construction works have
demonstrated significant performance improvements in reducing the number of
accident-related deaths by 66.7% (6 people), and accident-related injuries by 22.1% (21
people) compared to the pre-Safety Management system period. The survey results of
the participants in the Safety Management system implementation are as follows: Firstly,
the evaluation process and results have been verified to have a positive(+) impact on
accident prevention efforts and Safety Management levels. Secondly, the study found
that satisfaction with the rating evaluation process significantly contributes to improving
safety responsibility consciousness. Moreover, it was verified that the application of the
Safety Management system construction model had a significant positive impact on
accident prevention, safety responsibility awareness, and Safety Management levels,
thereby increasing the intention to recommend its expansion to other public institutions.

To achieve safety and health outcomes in public institutions involved in construction
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works, efforts should be made to establish a Safety Management system that prioritizes
safety and health based on the CEO's keen interest. Furthermore, the safety management
grade evaluation table should be established according to the work characteristics of
each construction type, based on the accident-related death risk factors as Safety
Management items, and site risk factors should be continuously eliminated through
Safety Managements in accordance with the safety management grade evaluation table.
Given the recent implementation of the Serious Disaster Punishment Act and the
government's announcement of a roadmap for reducing serious accidents, there is now a
greater social interest in safety management to reduce deaths at construction sites. This
study aims to promote the spread of the Safety Management system construction model
developed for public institutions contracted for construction work to all public
institutions as soon as possible. By expanding the system to private construction
companies, it will create a safe public workplace and contribute to eradicating

accident-related deaths at construction sites.

Key Word : Safety and Health Management Systems, Safety Management Ststem, Safety
Inspection, Risk Assessment, The Safety Management Rating Evaluation Table, Highway,

Construction Clients
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