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A Basic Study on the Qualitative Risk Assessment Model
for Building Construction Sites Based on Claim Payouts
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Abstract
The losses of accidents in the construction industry was significantly increased during the past decades. Therefore,
the study of risk management measures in the domestic construction has become very important, and the inherent risk
factors need to derive and analyze them based on the quantified method. However, most studies on the construction
risk are conducted finding on the qualitative way. This study analysis the accident records from actual construction
sites as a quantities study. A correlation analysis and regression analysis are adopted to identify the risk factors and
develop a model. The results of this study are expected to be evolve through the accumulated effect and verification

of data in the future through continuous feedback.
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Table 1. Claim payout according to the damage cause

. Total of
Damage Claim pay .
Frequency ; Claim pay
cause out (Mil.KRW) out (MILKRW)
Theft 3 162.6 487.8
Failure
construction 145 46.5 6,736.7
Fire &
Explosion 13 722 938.4
Typhoon 31 70.8 2,193.9
Heavy rain 18 1115 2,006.1
Heavy snow
& Cold wave 2 17.0 34.0
Lighting 1 450.0 450.0
Carelessness 16 75.0 1,199.3
Flooding 10 779 778.7
Vibration &
Noise & Dust 29 38.1 1104.4
Failure
Machine 1 36.7 36.7
Electirc
Accident 1 150 15.0
Etc. 8 122.5 980.3
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LR=CP/TC

1)

o7]A,

LE . 9&}& (Loss ratio)

CP . ®BA AF9 (Claim pay out)

TC : FEZAEH (Total amount of construction
project)

S, Table 29 o] WA A0l ¥ FEAEAE

7|EEA BT HddoR HA AFoHe 79uat
9, EFEA = 11199 o SFAREL Hato] 102,043
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Table 2. Descriptive analysis of claim payout, total amount
of a construction project Transformed LR = ILn(LR) 2)

statistics Claim pay out

Total amount of
construction project

N 274 274 a0]
Averages 78.58 102,042.66 2
Std. Deviation 111.05 168,961.82 301 -
Range 990.00 1,492,122.07 z § o
Minimum 10.00 1,097.93 S i
Maximum 1,000.00 1,490,000.00 = g 2 Y
Skewness 4.04 5.20 I /
Kurtosis 23.06 36.14 L | | | ‘ “ S —
0 * Losz ?’Ztio e o Observed value
Shapiro-Wilk Kolmogorov—-Smirnov
3.3 FLHso Y HUE stastic df sig stastic df sig
_%Ad’ S EAL 2= glolg|Q] BAo] ZJ-}_‘?__.EE o] LR .028 274 200 .995 274 556
231 Q)= AL ujeko & 2} wlahd] Fdcso) o) Figure 4. Check for normality of transformed value
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Table 3. Independence variables for natural hazard

g
g, 225 Factor Unit Description
g 800 Flood zone Risks of flood in site
50 mgtzuar% Earthquake zone Risks of earthquake in site
' Typhoon zone Risks of typhoon in site
™~ T opserveduatue
' Shapiro-Wilk ' Kglmogorov—Smirnoy Table 4. Descriptive analysis of natural hazard
stastic df sig stastic df sig
LR 291 274 000 520 274 .000 statistics Flood Earthquake Typhoon
Figure 3. Check for normality of original value
N 274 274 274
Averages 481 1.1 1.43
olell 4(2)3 Lol 7P S siglon, FEHe] e 056 035 092
vjefeg 2SR 5 gofEE o] At =S 3 Range 400 3.00 4.00
: 5 Minimum 2.00 1.00 0.00
slich 71 A3}, Figure 49} 2o G-2J8k50] 0,050 1442 _
o] FNET]O] o L g3l xla - Maximum 6.00 4.00 4.00
2 FF7Pdo] AgE e, o= FES} APt AR Skewness ~147 371 184
2 nZok= 28 vehdint E3h Figure 49) 3]AE 13 Kurtosis 4.05 1857 1.95
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Table 5. Independence variables for geography

Factor Unit Description
Constru Locat ;-LSJUSUfban
i ion .Urban
ln%ﬂa“ Geography ocato S.Met?opolitan
on Elevation m  Height of construction site
Table 6. Descriptive analysis of geography
statistics Location Elevation
N 274 274
Averages 2.39 47.40
Deiitgt'ion 0.75 58.92
Range 2.00 792.00
Minimum 1.00 0.00
Maximum 3.00 792.00
Skewness -0.79 8.19
Kurtosis -0.80 94.98

AlA, Table 732} go] AL g7} AR ARSARS] Al
3 sEe TR ARALS] glofElE 2831
FRekdon, 7= Bl 8 *l%‘a—?ﬂ e s
ESE Table 81} o] &= o] Al v 1l =8 Qo]
= 71E%A EAfsIeI, *l* H“:”O I 2B ) H2E
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Table 7. Independence variables for construction method &
ability
Unit

Description

1. Reinforced concrete
2. Skeleton construction
3. efc

rank Engineering news record

Factor

Constru: o nstrction Structure

ction
method & type
Informati abiity
on ENR
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Table 8. Descriptive analysis of construction method &

ability

statistics Structure type ENR
N 274 274
Averages 1.61 46.12

Std.

Devitgtion 0.87 4310
Range 2.00 99.00
Minimum 1.00 1.00
Maximum 3.00 100.00
Skewness 0.86 0.27
Kurtosis -1.13 -1.74

YA, LR2AE F1 QoA Table 99} Zo| Alarz}

el B0 2Ak2ds Aol 2 2AP I A Akt
1—/\ GL‘ ]\]XJ_J _L,‘_x-].l_;g]_%_g_ /\i /\_]X‘]O]- q_.

B3} Table 103} o] Seims=0] T2AE FH Q1S
7|&EA BHL Sasloint Bt AT, Alar) whaisk
A5 Hat AAFESLE 18 22%0|0, |5l 3,38
SO ERdt et %— AR 26,3109, SHES
FAH o 04302 Yehich

Table 9. Independence variables for project scale

Factor Unit Description

Floors floor Number of stories

Constru éﬁggﬁé floor Number of basement

ction Project Total

Inf ti scal i i

n%rrpa cale Months months Total construction period
Accumu o Accumulated progress rate
late rate °  when the accident occurred

Table 10. Descriptive analysis of project scale

ot Under Total Accumulate
statistics Floors ground months rate
N 274 274 274 274
Averages 18.22 3.38 26.31 0.43
Std.
Deviation 12.49 2.16 15.20 0.30
Range 79.00 7.00 121.00 0.99
Minimum 1.00 0.00 5.00 0.00
Maximum 80.00 7.00 126.00 0.99
Skewness 1.78 0.34 2.38 0.32
Kurtosis 5.66 -1.19 12.31 -1.23
4. B3EA
ARG B2 HRSE 117)9) g slojs A
AEAE o]8sto] PR, TGS 2veeat
TAE A5} g
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Table 11. Correlation for natural hazard

statistics Flood Earthquake Typhoon
Coef. -.027 A72 .023
Sig. 651 .004 .706
N 430 430 430
6 P-value= .004
3 5 Slope=0.69
8
44 ] °
8
% o :
= g
§ 8
T °1¢8
s : A
543
4
1 15 2 25 3 35 a4
Earthquake

Figure 5. Correlation for natural hazard(earthquake)
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Table 12. Correlation for geography

statistics Location Elevation
Coef. 112 .034
Sig. .064 573
N 430 430
4.3 N3Ake] A3 =

dhi
Table 137} Figure 6-& Al
AE 243 Ayfolct, 4
2207} B p—value”} O, 05 Jol= 2aulsiea) Al
A7t A= AR e

Table 13. Correlation for construction method & ability

statistics Structure type ENR
Coef. -.176 239
Sig. .003 .000

N 430 430

. rvalue= 005 Povalue= 000
5 ° Slope= 029 6 ° Slope=001,
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®
IS

Ln(Loss Ratio)
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Structure type ENR

(a) Structure type (b) ENR
Figure 6. Correlation for construction method & ability
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Table 14. Correlation for project scale
. Under Total Accumulate
statistics Floors ground months rate
Coef. -.454 -.269 -.559 -.049
Sig. .000 .000 .000 418
N 430 430 430 430

Povalue= 000 P-value= 000
6 D S Slope=0.05 g o 8 Slope=0.17

Ln(Loss Ratio)
Ln(Loss Ratio)

Floors Underground

(b) Underground
I o g
S
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0 25 50 75 100 125
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(c) Total months
Figure 7. Correlation for project scale
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InlR) =80+ B I'EQ + 8 2°ST + B 3EN

+ B8 4FL+ 4 5UN + 5 6TO ——— (3)
o714,
LE . 138 (Loss ratio)
FE) . AA (Earthquake)
ST . % €] (Structure type)

EN : A% 59 (ENR)
FL . A= (Floors)

UN : A3k& (Underground)

70 : F5APIZF (Total months)
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5.2 B4 A3
Table 155 & 2302 ANOVA 54
BAfslolrt,

ol
=

2
T R=

Table 15. ANOVA and adjusted R square

Model g’éjurgrg; of s'\é'ﬁgpe F Sig. AdiR?
Regression 264264 11 24004 22572 000 465
Residual 278.848 262 1.064

Total 543111 273

a. Dependent variable: Ln(LR)

441} P SAIEE] frelgkEe] 0.05005H= 319
o] Hsirh= tigrldo] AeiEgen, 44H R
#ol 0.4650% UERt), oF 33l 2 3R ES Fom]
sithal 2 WE 4 Sk

Table 162 #4115 ARFY A-E Hepdth, A=
o] &&= HpEL BT p—value”} 0.050]5t2 AT
< 7|1Z¥sh, VIF(Variance of Factor)7} 110]8}=2 S
RO AEAE §7] diell theaAl el A= e
Aog A, wetA Table 169 AGE o183t &

B3 gofulat 0% Hek 4 glon, o] Erjz 4]
(s e IARHL Al
Table 16. Coefficients
Model B Std. Error t Sig. VIF
(Constant) 3916 655 5.979 .000
EQ 784 198 3.963 .000 1.230
ST -171 084 -2.027 .044 723
EN .004 .002 2.289 .023 821
FL -.020 006 -3.063 .002 596
UN -.083 039 -2.169 .031 555
TO -.043 005 -9.138 .000 754

a. Dependent variable: Ln(LR)

In(LR)= 3.916 + .784'EQ + (~.171)'ST + .004'EN
+ (~=.020)FL + (~.083)'UN + (~.043)'TO
- (4)
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