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Affecting Factors and Explanatory Model of Property Losses

in Building Fires
Yuan-Shang Lin
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ABSTRACT

Undoubtedly, the main goal of building fire protection is not only to ensure life safety but also to
protect property. The main purpose of this study attempts to examine the important affecting factors, which
contribute property lossin building fires from real fire cases, to determine relative weights of these effects
and then to provide suitable strategy in order to mitigate property losses.

Thisstudy focuses on the measurement of possible affecting factors on fire property losses by investigating both
fromred casesand officid reports of building fires during January 2000 to February 2002in Tawanincuding Taipel
city, Taipe county, Taoyuan county, Hsinchu county, Taichung county, Tainan county, Tainan city and Kaohsiung
city. Based on the time sequence of fire occurrence and effect possibleinfluencing factorswill be measured. Contexts of
investigations include occupant characteristics, building occupancy characterigtics, fire protection systems, early
reection, fire devel opment and spreed, fire brigade interventions and the resulting property losses.

Using statistical methods such as factor analysis, correlation analysis and regression model important
factors are conceptualized and conducted. After testing significant influencing factors such as building
structure, degree of fire spread and damage, fire severity, maintenance of water resource in fire fighting are
examined. Relative effects among these factors for property losses are also analyzed.

Key words: Degree of fire spread and damage, Fire severity, Fire water maintenance, Property loss,
Regression model
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1993 1995 1996 1998)
( 2000 44 2000 477-509 2000
445-476) ( 2002
2004 85-103)
2000 1
2002 2
(
)
(1) ( 1996 73-76 Federal Emergency Manage-
ment Agency, 1997 3-7 Federal Emergency Management Agency, 1999 5-10 2000
20-32 2002 15-24)
(2 (Belles, 1997 80 Waitts, 2003 2-37~2-49
1997 1-2 Ramachandran, 1998 67 2000 44 2000 477-
509 2000 445-476)
(©)] ( 1998 57-65 Federal Emergency
Management Agency, 1997 3-7 Stollard et a, 1999 35, 57-58 2002 24-35)
4 ( 1987 320 1989 55-57
253-255 2002 36-42)
5) (Hausner et al, 1974 9-11 Cormanetal, 1976 193-
203 Igndl etd, 1978 40-43 Fitzgerald, 1997 31-32 Comly, 1997 4 1998 397-
416 2002 189-204 2002 42-50)

(Ramachandran, 1979/1980)
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0.752
0.565
0.771
0.848
0.748
0.785
0.651
3.797
(Cronbach a) 0.861
(Cronbach a)
0.565~0.848 3.797 0.8610
0.561~0.821 4.064 0.8262
0.475~0.762 2121 0.6745
0.602~0.783 2.043 0.6917
0.680~0.812 2.298 0.7506
0.903, 0.903 1.630 0.6650
0.668~0.891 6.623 0.9405
0.848~0.936 2.468 0.8972
0.672~0.868 1.948 0.7269
0.750~0.870 2.632 0.8262
0.474~0.791 2.058 0.6374
0.608~0.935 2.058 0.7570
0.570~0.784 2919 0.7707
0.760~0.824 1.927 0.7228
0.714~0.877 3.429 0.8829
0.719~0.795 2317 0.7499

(

)
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1.000
-0.076 1.000
-0.066 0.378** 1.000

0.312** -0.077 0.066 1.000

0.321** -0.068 -0.032 0.529** 1.000
0.006 0.095 0.006 0.010 0.110 1.000
-0.056 0.089 0.104 0.016 0.064 0.745** 1.000
0.050 0.241** 0.130* 0.052 0.098 - -
0.043 0.321** 0.339** 0.018 0.072 - -
0.050 -0.186* -0.186* -0.229* -0.156* - -
0.043 0.291** 0.318** 0.037 0.088 - -

-0.221** -0.012 0.109* -0.156* -0.140* 0.007 -0.029
-0.024 0.246** 0.106 -0.074 0.036 0.050 0.064
-0.006 0.300** 0.560** 0.006 0.050 0.002 0.130*
-0.086 - - - - 0.259**  0.291**
-0.044 - - - - 0.238** 0.332**
-0.17 - - - 0.178** 0.277**

**p<0.01 ,*p<0.05
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( )
( )
( )
()
1.072%*(0.348)
1.903%**(0.483) 0.686***(0.491)
-0.668*(0.272) -0.089**(-0.145)
-0.0656*(-0.118)
-0.801***(0.242)
R? 0.176 0.241 0.032

1
2*p<0.05 **p<0.01 ***p<0.001
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=P, P, =-0070

=0.483)
(
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( ) (
0.05
)
p=0.01
RZ
(X)) (X,) P, =0.491%** 0491  0.241
(X,) (X,) P,,=-0.145"* -0.145 0032
(X,) P, =-0.118* -0.118
(X)) (X.) P,=0.350** 0350 0176
(X,) P =0.484***  0172*  0.656
(X)) P_=-0.161** -0.161
(X,) P=-0.124*  -0070° -0.194
*p<0.05, **p<0.01, ***p<0.001
a (X)) (X)) =P, P =0.172
b. (X,)
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