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A Case Study on the Risk Impact and Loss Cost of Temporary Aircraft Runway Construction
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Abstract : The purpose of this study is to derive the risk factors that occurred during the construction of the temporary aircraft
runway and to analyse the risk costs and loss costs. For this purpose, actual construction data made during the construction
of the aircraft runway were investigated. And the risk factors that occurred during the construction work were derived. So the
increased construction costs and loss costs due to risk factors were analyzed. The results of this study are as follows: 1)The
number of risk factors that occurred during the construction of the aircraft runway was derived from eight. 2)It was calculated
that the total risk cost of 5.2million won, the risk cost of the owner’s should be 243 million won and the cost of the contractor
should be 277million won. 3)Owner’s was up 2.36% from its planned budget and the contractor lost —277million won out of
its planned profit of 443million won, resulting in a residual profit of 165million won. The results of the study are used as a
reference for estimating risk factors and contingency that should be considered in aircraft runway construction.
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‘ Introduction ‘

)

Literature Review

* Review of advanced research for case analysis

* Review of analysis method for risk and costs

}

| Analysis Method of Risk and Loss Cost |

= Survey Method of Risk * Analysis Method of Risk
Factors Cost and Loss Cost

!

Analysis of Risk and Loss Cost

Case Outline

using Actual Construction Data

| 1
» Derive and Survey of Risk * Analysis of Risk Cost and
Factors LossCost

| |
v

| Conclusion |

Fig. 1. Procedure and Method of Research
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Step 1. Step 2.

‘ Survey of Risk ‘ ‘ Analysis of Risk and Loss Cost

1) Occurrence of Risk —  4) Analysis of Risk Cost
1 A

2) Cause of Risk — 5) Responsibility of Risk Cost

3) Responsibility of Risk
T .
|

‘ RiskFactors and Loss Costs

6) Analysis of Loss Cost

Fig. 2. Analysis of Risk and Loss Cost



A5 Ygt AR EHE 2 Step 1. Survey of Risk@} Step 2.
Analysis of Risk and Loss Cost® T*JEICKFig. 2).

Step 19] H82 AL ES TG0 LEch= 202
DAEZARE DdlotHA BHEHE QIgg=Es TAkehl

A fiEeE XOﬂH SAHIO] NS FEISH Qe E
1} BHAIE S &M= B (Occurrence of Risk), 2)2kA8
E Qge=E0] o Y010 F HMLE=XE S0l W B

5= WA (Cause of Risk), 3)11e=0] Hhae 1013}
O|E ZAbe7] RlaiA SR 02 ZAHIE FE6H0{0F 5

= A7|8E BR75He WA Responsibility of Risk) A1
2 ?deEs STt

Step 29| =X 2 LI ES TRlok] LA REE
SHIEW SAHIES BAohs 2102 YIS g ES
A)57] QeiA] =R 0R KAEH QFHIeS AESH=
A (Analysis of Risk Cost), 5)Ieler=S ATlsh] sl
A F7WE o2 RESH AIFHIEe FH6I0i0F ke J7]
P BEF5H= A (Responsibility of Risk Cost), 6)KIZE
H igHg] IE S4lnge 246k UAl(Analysis of
Loss Cost) 2 &S}

AEeES TAlehs W NI e Ak
0] 22 &4 (Occurrence of Risk)atal, 20jwst K010
2 Qgl0] BALQI=X]E S101(Cause of Risk)ato] AA L
FOHAIZRFE B0t 1e2]al WE fige X6
QA F7HEOR ATHIES FHst 7]#H(Responsibility
of Risk)& &6, LI =g TAlels TAE B e
TRF O R AWGHH TH2al} AT
3.2.1 Occurrence of Risk
At a9 AdAtE g sdote
TSIAL Zhof] =EL]
HE 501 8H 5

oA BTt
SIS AAHEE AR AR, A7
ZASHO] figeEg ZAIRICE 11

217 FAE 9181 S0l Slage) Solg Fut o
YRS 2El0] B2 TS} £ BROR 7

e e =0 &%AWE 7l$0§ AR L] =A]

ot Sot AFE N AR E 7]Eo}

Q19] dH A of Thst o]

Flok= 271, 71, I

HHA SollA] 0 AlElof| ofwst EF9| € ?:@E | HelE]

A=Alol| thet &ole Saa] =

HegddAge S

7] Hi20Itt,

3.2.2 Cause of Risk

THE FTgEEHRE ot YIOF Qo] HAEIR]

o] W] mE
sdslr] st Jﬂﬂﬁi 80| golst

EAIE golotal FHEch= 210z HAE %OJS— AR

<‘ﬂ¥ 71349] AAME Bl AAEH o
ANEZLFAI S 24l 8)F THEotA }

3.2.3 Responsibility of Risk

Qlelgtsol tioto] 1l 2018 AAQF} AIZRR
THESH 2] Wt FUHECR fIFHIES RET VIRe
EFRCIE & AARRFE Ql6to] BEY|¢0] HET g
8 AIZFE Qo] AEdsAt Heget feHlEs 4
oIt 0]Qh 20| AFEE LIFHIE SolA 271 MY
OF Ql6lo] XEE PIFHIES dAHE A8 Sold] =
SAHAESIAD ] Alokzd0] SHE B R O]F 11eeh &4
HI&E 240k 5] mizoltt

‘.4

=

0

2o

3.3 Y&EH|8 U &4H|8 2A{ui
dgnlgs BASHE gHe NEE gstEEs &
x5k7] YA RIEE QIgHIEE AP (Risk Cost of Risk)
Stal, 299 EE RAck| Qleis NEE Yghese 7
okl 7|28 R LR (Responsibility of Risk Cost)SIC} 1
= RG] QlaiA w7 Hat AAS)AL
oA REH ATHIEE APESH Aol mjg} SAHES
BASH= Z10F tAY eiHE #AIF o2 A T

rr

3.3.1 Analysis of Risk Costs
AEBIANe] AFHL AR W73 AAHE 419

9 501 (RS Fusil AHeEER SoE 93
SHEBIT SO IEHI8E AESIENIES EOR &
o, AL 80] Zolo] met AE|o] Boll ZhEe

AHIES AT o= HEHLIRHI8C B9 TEHA
AV SAL F7IAL AH & & 8715201 RIAIE 0] AR A
AIALS] ALRIFHIE Y7L EA] S0 met &oletE
= QI8 S AlQlet 21 el 8tts AFE st
3.3.2 Responsibility of Risk Cost
AMBAIE Wgloks BPA BAHAY JHEE
EAIS7) 1AM FIHISE RETt 7S TR A
OF 4719 329188E S ZAGH: Eolx
WAE FOME Ag ST T 7| BUHA T
Eott
3.3.3 Analysis of Loss Cost
SAHIEE AEBAe] FE AdEds VIECR W

7180 RO QI5i0] Hekd SIS ALzl A
Qo glslo] R gEHIgS Bl HEdoR A
MBI RS ACKON Tl SANISS BASITE 5
Z71e 2B 2% Aokl 20 Qo] wr|Ho] )

O
Yoz dslo] BE JFFRS FAs] A ke

= o

SRRt =2 M1 H15 20208 12 35



RIEE SIEHI80] SANIBolnE ANl HE A
OFg] 4:0] TiH] EZTHAOIM] BAE FHIE ThH] 5:9]
of et £AIMIS S BARITE

4.1 AEH|CH 7HR 2 Akl

AANEFRE HAGHE SAPIRE S¢tof] L 2
gek=Eo] L& P RS TAlo] QsiA FHEoR
AEE gHlg el SAHEE BA6] st At
Aol 71 Q% (Table 1)3F 2T

Table 1. Case Outline
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Item Explanation
Name Aircraft Runway Construction Project Table 3. Risk Factors
Period 2012.04-2013.11 No Risk Factor
Price 10,291,169,919 Won 01 Lack of improved for soft ground
« Runway : 1 place 02 Error in route survey of drainageway
Scope « Width : 120ft(36.5m) - -
+ Length : 9,200ft(2,804.2m) 03 Extension of length for drainageway
04 Increase capacity of drain pump
Example | 3 J— ¥ | et -
Image Lt 05 Lack of size for aggregate in concrete
06 Cracking of concrete
= . P, 07 Subsidence of soft ground
OIFEHEO] TET =Y 9OF A o
"'] p=ks —'“] EE‘L} X]gJ T] ‘O:'H] = :LE]E tEH] O“] 08 Extension of width for taxiway
B2 4719 1.2 A9l Hel 3 HW*OW ERIAlE H
Q& SFdeIR e B E QIgH| 81 SAHI &2 EAot] ?lst TEH 9 §> S(OAGA Y] RIeHEY, Q=9
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Table 2. Contracted Price HkO] 25 2 @KL 20| Wo| &7 8ER0|H, A
[Unit: won] -
— - — §§1XOEmMH1§ﬂg@%%oza 20}/
ost tem rice ate
S HEF3HH (Table 49} 2T}
Total cost 10,291,169,919 100%
‘ Prime cost 9,848,009,492 | 95.69% . .
— Table 4. History of Risk Factor
‘ Civil work cost 9,848,009,492
Material cost 3.476,347,351 No Occurrence Cause Responsible
Labor cost 4,264.188,110 01 Start+8M Error in construction Contractor
Machine cost 1530,380,675 02 Start+3M Error in construction Contractor
Expenses 577,093,356 03 Start+8M Error in design Owner’s
) 04 Start+8M Error in design Owner's
‘ Profit 443,160,427 431%
05 Start+4M Error in construction Contractor
06 | Start+11M, 15M, 17M Error in construction Contractor
A AP A A e HHTHR] (H 77}
felthel < SAtel Aot 16,2855 (F7H7HA] 07 Start+7M Error in construction Contractor
= =
'” ] O]') O]EH O] 9]’ — ] :LOH Soﬂ/d HHEH}\}OE 08 Start+3M Error in design Owner's
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Table 5. Risk Costs

[Unit: KRW won]

No Risk Factor Risk Cost Rate
01 | Lack of improved for soft ground 63,813,344 12.26%
02 | Errorin route surveying of drainageway 28,164,271 541%
03 | Extension of length for drainageway 62,667,058 12.04%
04 | Increase capacity of drain pump 37,795,541 7.26%
05 | Lack of size for aggregate in concrete 48,984,000 9.41%
06 | Cracking of concrete 64,325,000 12.36%
07 | Subsidence of soft ground 71,933,106 13.82%
08 | Extension of width for taxiway 142,834,579 27.44%

Total 520,516,899 100%
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Table 6. Cause of Risk Factor

[Unit: KRW won]
ltem Risk Cost Rate Remark
Owner's 243,297,178 46.74% | Sum of No 01, 02, 05, 06, 07
Contractor 277,219,721 53.26% Sum of No 03, 04, 08
Total 520,516,899 100%

A7) 428004 f1gg=o] WAlE AFL RIEE Q]
SS H sl HH, JA QEhE 5208 %Oﬂﬁ IALE
71 a%ﬁa SRl RIEE QEHIES 42.26%
g ARsHal ZAF ZAEA GHLERE 15/E7HA) &
54.19%, ZA} E%Jﬁl 1570 R E 207170 = 355%7t

R EE ALt

OIA| SR HATALO| Q105 Bl AAIH|R Al EM

180
160
140
120

Million

FlEggEs RG] fdiM A& 5204 2=

Ak 9,848 THA THH] 529%;51 ARSI, S=EHE A
oF=9 O] IgHIES] Hig e ALteH k= (Table 73t
2t

Table 7. Cause of Risk Factor
[Unit: KRW won]

Risk Cost Rate*
63,813,344 0.65%
28,164,271 0.29%
62,667,058 0.64%
37,795,541 0.38%
48,984,000 0.50%
64,325,000 0.65%
71,933,106 0.73%

No Risk Factor

01 Lack of improved for soft ground

02 | Errorin route surveying of drainageway

03 | Extension of length for drainageway

04 | Increase capacity of drain pump

05 | Lack of size for aggregate in concrete

06 | Cracking of concrete

07 | Subsidence of soft ground

08 | Extension of width for taxiway 142,834,579 1.45%
Total 520,516,899 5.29%

* Rate : Rate of risk cost to civil work contracted price
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Table 8. Comparison of Contracted Price and Completed Price
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[Unit: KRW won]
Cost ltem Contracted Price Risk Cost Calculated Cost” | Change Order | Completed Price? | Variation Cost” Rate”
Total cost 10,291,169,919 520,516,899 10,445,882,863 243,297,178 10,291,169,919

‘ Prime cost 9,848,009,492 520,516,899 10,368,526,391 243,297,178 10,125,229,213 277,219,721 2.81%

‘ Civil work cost 9,848,009,492 520,516,899 10,368,526,391 243,297,178 10,125,229,213 277,219,721 2.81%
Material cost 3,476,347,351 183,742,465 3,660,089,816 76,030,368 3,584,059,448 107,712,097 3.10%

Labor cost 4,264,188,110 225,383,817 4,489,571,927 98,121,752 4,391,450,175 127,262,065 2.98%

Machine cost 1,530,380,675 80,888,326 1,611,269,001 61,554,186 1,549,714,815 19,334,140 1.26%

Expenses 577,093,356 30,502,290 607,595,646 7,590,872 600,004,775 22,911,418 3.97%

‘ Profit 443,160,427 -77,356,472 165,940,706 -277,219,721 -62.56%

% Formula
1) Calculated Cost

- Material cost, Labor cost, Machine cost, Expenses cost = Contracted Price + Risk Cost

- Civil work cost = Material cost + Labor cost + Machine cost + Expenses cost

- Prime cost = Civil work cost
- Total cost = Prime cost + Profit
2) Completed Price :

- Material cost, Labor cost, Machine cost, Expenses cost = Calculated Cost - Change Order

- Civil work cost = Material cost + Labor cost + Machine cost + Expenses cost

- Prime cost = Civil work cost
- Total cost = Prime cost + Profit
3) Variation Cost : Completed Price - Contracted Price

4) Rate : Rate of increased cost to contracted price(Completed Price - Contracted Price) + Contracted Price
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