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Abstract

Recently, the quantity of risk in construction project has been inflated due to the fact that current construction
projects have been large and complicated. Therefore, a study on the risk management methods is necessary that
can predict and respond to the need in complicated modern construction projects. In this study, the objective is
to analyze the cause of accident in actual construction sites and develop a risk assessment model based on insurance
claims records. To reach the goal of this study, first, the frequency and severity of accidents are analyzed the
causes of accidents based on the classification; progress rate, season, and total construction costs. Second, a risk
assessment model is developed by utilizing a multiple regression analysis. The dependent variable is loss ratio
of material damage and three categories; natural hazards, geographic information, and construction method &
ability, are used as the independent variables. The model’s adjusted R-square is 0.455. The contributions of this
study will be used as a material for a quantitative risk analysis model development and review of the construction

risk factors for future study.
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Figure 1. Research procedure
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Table 1. Category of construction projects
Category of construction projects
Bridge
Harbor
Railroad
Road
Site-Building
Tunnel
Water related
Plant
Building

p
o

O© O NO O~ wWwN —

2o AlofAte] Adelof upet AdFARE A HAfsh=
R

&9 Table 29 7o BAE 3ot Al 34 wpgo =
SR 4 glon], MG Bo) Bl MASH o
£ S ARKE 2 202 909 A 34 sl o
91 Hugich o) ZeAEey H3E ARy
Zg o] WA Qg uprb) A B B
o|FolIc, Z, BaEEs) w4 34 whe Bl
L g} Aol QlonR ga BYRISE Hol}
2 A0E UHsle] £ ATHE o] F HABES uly
o Agste] A7 Atk

Table 2. Insurance guarantee and definition
No. Insurance guarantee Definition

Loss associated with  constructional
objects and All materials, Equipments,
machineries related the construction

1 Material Damage

Loss of insured accidents occurred
2 Third Party Liability With respect to third parties than the
contracting parties.
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Table 3. Previous studies about influence factors

Author Summary

Park(4] An improved scheme of domestic construction
insurance regulations

rz1 Study on the activation of construction
Song and Choil5] insurance regulation

An application of contractor's risk to the
Lee et al.6] premium rate of CAR

Parki7] A study on the problem and improvement of
construction insurance regulations

Kim(s] Resonable Construction Insurance Premium
Rate based on the Construction Risks

Jeon[9] Construction and Property Insurance

Kim[10] A study of the Risk Reflection on the
Expansion of Construction Insurance

Lee[11] CAR system seek its improvement

Kim[12] An Analysis on Expanding Construction

Insurance and EstimatingN ecessary Budget
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Table 4. Damage cause code

Code

Damage cause

TSSO N oA~ WND =

N

Stolen

Failure of Construction
Fire & Explosion

Typhoon

Heavy rain

Heavy snow & Cold wave

Lighting

Carelessness of Worker

Flooding

Failure of machine
Electric accident

Etc.

Table 5. Descriptive statistics for damage causes

Damage N average std max min
Cause (Mil. KRW)  (Mil. KRW)  (Mil. KRW)  (Mil. KRW)
1 4 124 166 370 10
2 24 77 109 546 10
3 22 165 304 1280 10
4 38 63 160 1000 10
5 23 163 312 1400 10
6 2 17 4 20 14
7 1 450 0 450 450
8 7 82 77 239 11
9 7 120 102 326 22
10 1 37 0 37 37
1 2 23 11 30 15
12 6 140 196 500 11
4. A3 A A
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AAZRAEY ARUANS EAF] 15 A4 T A
Z|E 53t HIo[ElE Table 62 20| #4588, A4, &
TAFUeR TEE T 71EBARLE At

Table 6. Classfication method for damage causes

Coners Peimute esn Tota oty
0~20 3,4, 5 100~ 950
20~40 6 7,8 950~ 1800
Classification 40~60 9, 10, 11 1800~ 2650
60~80 12,1, 2 2650~ 3500
80~ 100
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Table 7. Frequency vs. severity by damage causes

Damage 1

Cause 2

3 4 5 6 7 8 9 10 11 12

Frequency 4 24 22 38 23 2 1 7 7 1 2 6

Damage

severity 124 77 165 63 163 17 450 82 120 37 23 140
(Mil. KRW)
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Table 8. Frequency vs. severity by accumulate rate

Total of damage Averages of

Accumulate

rate severity Frequency damage severity
(Mil. KRW) (Mil. KRW)
0~20% 908.34 16 56.77
20~40% 3,713.05 31 119.78
40~60% 754.75 17 44.40
60~80% 4,950.57 36 137.52
80~100% 4,286.98 37 115.86
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Table 9. Frequency vs. severity by season

Total of damage Averages of

Season severity Frequency damage severity
(Mil. KRW) (Mil. KRW)
Spring 2,109.96 16 131.87
Summer 3,955.51 28 141.27
Autumn 6,946.90 67 103.69
Winter 1,601.32 26 61.59
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;Oéaglpc%gg?ggtn TOt?hl/ls_g\f/eC:%r/n a0 Frequency daﬁ/:g;aelgggvgﬁity
Bl KAW) il. KRW) (Mil. KRW)
10~95 6,465.15 70 92.36
95~180 4,518.50 34 132.90
180 ~265 2,540.24 14 181.45
265~350 341.00 7 48.71
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LR 93& (Loss ratio)

FD %4 (Flood)

Fg) :AZ (Earthquake)

7P ¥}% (Typhoon)

LO :A92A (Location)

EL @% 1% (Elevation)

ST F-z EFQ] (Structure type)

EN :AF 59 (ENR)

FL A4 (Floors)

UN A8k (Underground)

70 Z8A717F (Total months)

AC EFAE (Accumulate)
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Table 11. Descriptive analysis of claim payout, total
amount of construction project

Total amount of

statistics Claim pay out construction project
N 133 133
Range 13.9 14,922
Minimum 0.10 9.81
Maximum 14 14,922
Averages 0.74 984
Std. Deviation 1.33 1,726
Skewness 592 5.60
Kurtosis 46.06 40.11
5.3 SEHs
2 Aol Aafe) PRmel Aegn, AlF
Y e, ZeAE ue B5alo] Table 129} Lo] %
whe) FEoz LAk,

Table 12. Description of independence variables

Factor Unit Description
Flood zone Risks of flood in site
Natural ; i
Hazard Earthquake zone Risks of earthquake in site
Typhoon zone Risks of typhoon in site
1.Suburban
Location 2.Urban
Geography 3.Metropolitan
Elevation m  Height of construction site
1. Reinforced concrete
Construction Structure 2. Skeleton construction
Method & type 3 efc
Constru Ability
ction ENR rank Engineering news record
Informati -
on Floors floor Number of stories
Under
ground floor Number of basement
Project Total
Scale ota i 1
Months months Total construction period
Accumu o Accumulated progress rate
late rate °  when the accident occurred
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Family Factor Range

Zong O : MM V and below
Zone 1 : MM VI

Zpne 2 : MM VI

Zone 3 : MM VIII

Zonz 4 : IX and above

76 - 141 (Jau'k)
142184
185212
213-231
252.299
over 300

Geophysical [+ Earthquakes —+

Zone 0 :
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Zone 5 :

Natural

Meteorological =+ Tropical Cyclonss |=*

Hazard
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Zong3 3
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(fyear)

Hydrological [ Flash Flood —+
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Figure 2. Natural hazard factors
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Figure 3. Check for normality of original value
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Figure 4. Check for normality of transformed value
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Table 13. ANOVA and adjusted R square

Model — Stm ol g A F sg AdR
Regression  111.593 1 10.145 9249 000 .455
Residual 111.880 102 1.097

Total 223.474 113
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a. Dependent variable: Ln(LR)
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Table 14. Coefficients

Model B Std. Error t Sig.
(Constant) 113 1.092 104 917
LO A14 187 230 0.29
FD 597 .230 2.597 .01
FL -.025 .0 -2.314 0.023
UN -.131 .058 -2.239 027
TO -.039 .007 -5.379 .000
ST 324 121 2.674 .009

a. Dependent variable: Ln(LR)

In(LR)= 113 + . 414°'LO + 597 FD + (— 025)FL
+ (= 131)'UN + (- 039)'TO +

(324):ST ————————— 3)

5.6 A4S
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Predicted value

Actual value
Figure 5. Actual value vs. predicted value
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