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B 3 AE 2 K % S5 A #5568 A (52, 1%)

Hab ok 7 32TA (30.6%)

9741064
HEH KK
A

EAEEKRERTARKISA (17.3%)

B 2-2-3 2L %A= & B (97 £ 3 106 #)

(FH %k : 2B YHEK 20)

p 961 105 & X XAz X RF]> T F KA GIBF o 4 3366% 5 4 5
9

N H 2 F 13.099 ; FF A S 3 F 9119 -
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¥
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HNU LR ERF P RAUEHT b EE RN R

RN N R I
(-) &8
> S5 AN L T EFLLA R

> B0t &g &E K Bt - dx(general population){ & et

v = )k’ﬁ"
> 2DBFEII6AK EF - BAFELFALLLGR R

> Ak Tad pI51 14 K0E Ak BRASC LG

G ARm o BERB R ' (v M3 — 413 % (general population) o
(Z) BB HAGAERAB Y FehA TRt 0 A AT F Mog Wik

(Z) Bu : F Pl s L P16 B o

(B) A%IAERFERAZ EFRE P X AP RE X2 - B A F4pt

CEARMRARIRE L 0 R S

FRY P RIS KR 2009-2018 & FF > g 4 GRS L KR
cAEN R F S VRS RFIEFZ T H R AR A deT

(1) iz A4 L L 2 45 4 (Residential Building Fire Trends)

2 National Fire Data Center, USFA, FEMA.
2L Fire Risk in 2017, USFA, FEMA.
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2018 & » 1= i # - (Residential building) % & & 4F % & 3-4c (B] 2-2-4) :

> L : 379,600 o
> = A 2790 4 o
> £ A 11525 4 e
> P (44)3 % 8,194,500,000 £ 4 -

B 2-2-4 & or 2009 F] 2018 # 10 & & » 2> R iz 2 # 4~ (Residential building)
LR G A AR > o e T

> "“}}l‘;4;‘*§£rs4%o

> = F A 13%

> X F A 19% -

> = F A 13%

M (E&)FA T 004% G 3 B3 U RRT g p > BBAFH
#ed Adp4 1 2018 & i E

Residential building fires Residential building fire deaths
400,000 3,000
" ={i= Fires n 2900 | == Fire deaths
390,000 | = Trend = ! = Trend
) 2,790
£ 380,300 379,500 380,900 379,600 T 2800 2,755 2,765 2775
% 380,000 374,000 T 2700
& 370,000 o 2600
8
E © 2,500
= 360,000 %62 100 04500 364,300 £
it 356,200 7 2400 2480550
350,000 [32% 300 2,385
340,000 2,200
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 20092010 20112012 2013720142015 2016 2017 2018
Year Year
e ol s e e Residential building fire dollar loss
Adjusted to 2018 dollars
14,500 9.5
w
@ 14,000 13,900 @ Fire dollar |
S 13,500 = 9.0 == Fire dollar loss
3, 5o 8.5 e Trend
c' 13,000 =" 85 :
12,500 56 80_&
o " |12,600 o= 80 77 7.8 77
& 140 11,525 ) . :
g 11,500 : %t 7.5
= 11,000 | == Fire injuries £ 70 14 74 45 15
i Trend 11,025 =
10,500 10,825 B ogs
10000 b 10 01T 20127 2013 2014 201" 2016 2017 2013 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year Year

W 2-2-4 LzE i L L2 44 (2009-2018)
Az AP L LR F(Residential Building Fire Causes)

(F#L %% : National Fire Data Center, USFA, FEMA)

2018 # > iz = A #~ (Residential building) * = & 3 & 4c™ (@) 2-2-5) :
1. % 7 {£(cooking) : 192,700 =% -

2. % 4§ K # (heating) : 35,700 =t o

3. &~ F ol wwenilde v L F 2 (other unintentional, careless) : 28,600 =
4 51? # I (Electrical malfunction) : 25,700 =< -

33



EREN NS S )

Estimate of fires

250,000
o .——._././.__./-\./I—I
150,000 e Cooking
-.— Heating
=== Other unintentional, careless
100,000 * Electrical malfunction
50,000 :Eﬂ :
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

W 2-2-5 Gz L LA RS2 R T3 (2009-2018)

(4L %% : National Fire Data Center, USFA, FEMA)

Bl 2-2-5 & 2009 ¥ 2018 & 10 # & » > & iz 2= # 4~ (Residential building)
R TR AR > A iAo

NE

>
>

Y VvV

Bt EY R APE-EFAZZASF VLI FERT]
GEAASE AN L hiEd 10E9 £ KT 18% . (AT i Ed 2K
L % # w4k s(National Fire Incident Reporting System, NFIRS)*+ 2012
ERTAM kS b SaiRid )

o F KA VKT ET 30% ¢

Phre R s A op AR al U B4 T 17% o

Frfl KFET R 2%

FIS

(2) mzE A4 L L5+~ R F)(Residential Building Fire Death Causes)

2018 # ¢h > B A= 2% # 4 (Residential building) % % 7 = & F|# & 40T (@]

2-2-6) :
1. H# 2L g ~ # -]« (other unintentional, careless):g = X ¢ & ¢ : 545 4 7
2.  F##(smoking) : 390 4 &= o

3. R T)* FH A 4 ¢ (Cause under investigation) © 375 4 v = o

Bl 2-2-6 &+ 2009 ¥] 2018 & 10 & ¥ » > | 1z 2= # 4~ (Residential building)

+J

>

e R T ERARE 0 A e

H @ 2L { - # o (other unintentional, careless)i$ = v ¢ F & 5 iz L
P2 ABRF(I0EPNF Q& LA F]) FatAES 10E¢ A7 33%-
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2018 # » 164 &£ 2 A 5= b2 N R A ET i ERGE G IH A o
> 2018 & RAHLBAABNLA = hF - A RTF] s KA AEL 10 £ ¢ &
£ 4% 02018 & s TARE X 2 A= b2 LR R (H P - 4eig R 6 4
P )T A IR H e o
>  wz b= R F AR A ¢ (Cause under investigation) - A iE2 10 & ¢ =
£ 7 58% o

600

500

wn 400
% === Other unintentional, careless
% ol Smoking
‘G 300 == == Cause under investigation
]
= Electrical malfunction
E I i
= == == Intentional
= 200
w

100

0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

W 2-2-6 izl L= 1 RF 4 R Fii(2009-2018)
(4L % & : National Fire Data Center, USFA, FEMA)

(B) Lz fAf g = 4 B % G & Fl(Residential Building Fire Injury Causes)

2018 # e3> B Az 2 # 4~ ((Residential building) v g = 4 R £ § & F1# &40
= (@ 2-2-7) :

1. %% 7 {g(cooking) : 3,100 =% o

2. bR~ Ao enslde b L E 2 (other unintentional, careless) : 1,450 =& o
3. L (Open flame)? : 975 = -

4. 7 # v (Electrical malfunction) : 825 =t -

Bl 2-2-7 & 2009 ¥ 2018 & 10 # & » > & iz 2= # 4~ (Residential building)
VR R F 2 AR AT
> GEAELEL0ER A2 VKEIAREGZFE R

22 Open Flame means any activity or device producing a flame, including, but not limited to candles,
tiki torches, oil lanterns, butane burners, incense, campfires, bonfires, grills, and fire pits.(Source:
https://www.lawinsider.com/dictionary/open-flame)
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> GEAERAOA R G L 10E7 RS 12% -

>  His 2 -~ 7 o)< (other unintentional, careless)ig = A v X i o 0
7011% o

O NGzl E R s RS 24% o

>R Mzl LR R R T 34% -
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4,000
3,500
3,000
v
Q
-
% 2,500 e (ooking
% = Other unintentional, careless
% 2,000 Open flame
E ol Flectrical malfunction
("2}
w

- /—0——/ == /Appliances
=0 Smokin
1,000 5
—A— Intentional
500
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

W 227 L2 AP L L LR £ G R Fasit (2009-2018)
(4L % & : National Fire Data Center, USFA, FEMA)

(4) Lz Ay L g =4 A 4 & Fl(Residential Building Fire Dollar-Loss
Causes)

2018 +# ¢h x> R iz 2= A 4~ (Residential building) v < i % p4 A 3 % R Fl# % 4o

™ (] 2-2-8) :

1. 225 & ~ 3 o) wenil4e L F & (other unintentional, careless) :
1,580,500,000 £ ~ -

2. % # & (Electrical malfunction) : 1,227,400,000 £ ~ o

3. B L (Open flame) : 723,400,000 £ ~ -

J%] 2-2-8 &g+ 2009 1] 2018 & 10 & AF » > F Az & # 4~ (Residential building)
EAMAE L AR R T FEHAER T
> H w2t g ~ 2 ] (other unintentional, careless)ig & 4 L E 2 L A L ¥
PAAIR L 2 "”'Q}%""ﬂ’ T hAidEE 10E 9 A £ 7 10% - 2018 & » 33 4233
= 1,000,000 £ ~ 0 PRI A2 N LT R EREEFREES o
> T Bl LA A R 7 11%-2018 £ > 32 4=3¢ = 1,000,000

36



FoF RPMChMEAE R VER S VLRI

EFANMTHAAFAZ N REET N EREITA X B A b o

PPvag senl S AR 0 00 21% -

> 2016 & G2 N L gpH i A4 A > HIRA R FIEd te pd F AR
(Gatlinburg, Tennessee) t g R 2 L o
GLEMIT L SRl PRy g p SR FF £0% 244 1 2018
& hif &)

Y

2000.0
1800.0
1600.0
1400.0
==l Other unintentional, careless

1200.0 s [|ectrical malfunction
==@== (Open flame

Estimate of dollar loss ($millions)

1000.0
Other heat
800.0 el |ntentional
«=Q== Exposure
600.0
400.0
200.0
0.0
2009 2010 201 2012 2013 2014 2015 2016 2017 2018
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W 2-2-8 Lz y v g FHAF4 LR R FI3+(2009-2018)
(4L % & : National Fire Data Center, USFA, FEMA)

Gy iz AfFliEe ki ~ 3w 2al LI 4 2 484 (Residential
Building Other Unintentional, Careless Fire Trends)

2018 # w1 > W A= 2= A $~ (Residential building) #] 5 # s 2L & ~ # -]« (other

unintentional, careless)zg = 7k I 2 35 4 4o (R] 2-2-9) :

» b 128,600 =% o

> = 1545 & o

> % 11,450 4 o

> B A4+ :1,580500,000 % ~ -

] 2-2-9 & 5+ 2009 3 2018 # 10 & f¥ » > | iz & % 4~ (National Residential Fire)

H w2t &~ 2 ] < (other unintentional, careless)id = e L 2 B4 A 454 1 & R

FZ2. BEREAR S AT

> kg 4 S e 17% o

> = A B e 33% 02018 & 5 164 N 2 A= w2 bk EV
Rig & dy P e o

> X ARt 11% o

> B AF A H 4 10% 02018 £ > 33 4=:¢ = 1,000,000 £ ~ 14 F pA AL A 2 X
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Residential building other unintentional, Residential building other unintentional,

careless fires careless fire deaths

30,000

=== Fires 28,600 v 545
wn L 550
@ 28,000 s
= U 500
‘S 26.000 Z
U o 4301410
= u 440
E 24,000 & 400 435
3 E 350
@ = .
w 22,000 0 == Fire deaths
W 3pg == Trend
295
20.000 250
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year Year

Residential building other unintentional,

Residential building other unintentional,

careless fire injuries careless fire dollar loss

Adjusted to 2018 dollars

1,700 1,625 w 1.7

]
9 1,600 =] 1.6

u
'S 1,500 5. 13
= S8 14
‘T 1,400 SS 13
6 1,300 5= 12
o =]
= 1,200 e g
g g o0 1.1

: ' Fire dellar |
= 1,100 == Fire Injuries = 0.9 il Tlrr:ndo ar loss
@ 1.000 1,050 11075 1075 e Trend g g8
900 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Year

Year

W 220 22 RF TR AR~ 2 f o s b L2 L np
(2009-2018)

(F#L % & : National Fire Data Center, USFA, FEMA)

6) iz AP FLNFE 2 ED >l L4 2 2 484 (Residential Building
Cooking Fire Trends)

2018 & = > | i 2= # 4~ (Residential building) 7] 5 “x ¥ # # (cooking)ig = 1
N2 AE 4 e (B] 2-2-10) ¢

g £192,700 =x o

= 1170 A o

%1 13,100 4 o

P4 A4 % 1 451,800,000 £ ~ o

YV V. V V

) 2-2-10 & 7 2009 ¥] 2018 # 10 # ' » > F % 2= i 4~ (Residential building) %]
2% E 2 H (cooking)id F el K 2 A A LB R T2 HEAARE 4o

B LA A = R 4e 18%

B = A e 41% o

> X ABR 12% -

38



B BEP AR LR LR A

> M ALE A B 4 19% o
(FrofEqsh B 5 M RS R B B R eng 404 12018
ey )

Residential building cooking fires Residential building cooking fire deaths

200,000 193,400 191,800 270 : 750
188,000 189.800 0 «=m= Fire deaths
n / 240 225
o 190,000 192,700 % = Trend
'% 180,000 183,300 g 2
- %5 180
7 170000 Y 170170 170
= 150 165
1]
é 160,000 [164,900166.000 € 1
0 === Fires =
150,000 =— Trend w90 /-105
140,000 60
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Year Year
- - e : PR Residential building cooking fire dollar loss
Residential building cooking fire injuries Adjusted to 2018 dollars
4,600 4,425
) . — n  650.0
E 4,400 =@= Fire injuries 4 607.7
i 4,200 r:u 600.0
E 4,000 = & 550.0
5 3800 EE 500.0
% 2600 5F 450.0
¥ & 4000
£ 3400 B2 A%
E 3,200 |3:350 £ 3500 360.4 364.9 3595 =@= Fire dollar loss
3,000 3,100 & 3000 li=nd
2800 250.0
72009720107 2011 20122013 2014 2015 2016 2017 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year Year

W 2-2-10 G2 R FINE F i & L 44 535(2009-2018)
(4 % & : National Fire Data Center, USFA, FEMA)

(7) Lz AP Fla g o7 + b Ldp 2 2 484 (Residential Building Intentional
Fire Trends)

2018 i ¢ > B % 2 f 3~ (Residential building) %] % # &, (intentional)i% =& ¢
%2354 40 () 2-2-11)
> L 115,900 =% o
» = 12554 o
> % 1700 A o
> MA4F4 556,500,000 % = o
] 2-2-11 & 51 2009 ] 2018 &+ 10 & ¥ > > | iz 2= # 4~ (Residential building) 7]
L i (intentional)ig & el 2 A AJF 4 A & R Fl2 BAGARF 4o T
> N 4 S 4 9% o
> = A B4 12% 0 2017 & > 124cig 2 A= 2 Mk EV R
g ARE g 4 o
> XA R b 18% o
> MHAFAF 9% 8K EHEIEE & (Waltham, Massachusetts) i &
110,000,000 # —~:ix:¢ ¢ = F & (apartment complex)z v L3g 4 - g = 2017
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Residential building intentional fires

Residential building intentional fire deaths

20,000 400 370

n
w 18,800 === Fires e

19,000 )E
_n&: — Trend £ 350 320 320 .
o« 18000 8 200 / \
5 e \{ \
@ 17,000 S 250 | 265 gt
" ] 265 260 260 255
P 15,900 = 240 235
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= 16,200 45 000 . - E
n : = .

15,600 2 == Fire deaths

w 15000 15,200 B 1so 0
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Residential building intentional fire dollar loss

Residential building intentional fire injuries :
Adjusted to 2018 dollars
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4 850 a .
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=1 —— Trend — 700.0
2, 800 T = 582.7
£ = £ 6000 363.1 :
5 0TS 700 700 BS <00
o 700 5= : 5376 5097 556.5
2 650 o g 400.0 .
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W 550 E Y] Trend
S, b7t 200.0
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Year Year

W 2-2-11 GzZ AP Flr g org = X L4 L3 W(2009-2018)

(3#L % : National Fire Data Center, USFA, FEMA)

(8) Lz AP FIT § wliig & ek L4F 4 2 4g%(Residential Building Electrical
Malfunction Fire Trends)

2018 & = > I fi = = #A 4 (Residential building) %1 5 % # # & (electrical
malfunction)ig = &3 ¢ 2 35 4 4o (B 2-2-12) :

» L 125700 = o

» = 1256 4 o

> 51 18254 o

> PMA4E 4 1 1,227,400,000 £ ~ o

B 2-2-12 &g 5= 2009 3] 2018 & 10 & > > | i 2 2= # 4~ (Residential building) 7]
5 % F #chi(electrical malfunction)i = ent 2 P4 A 54 4 & R Flz FAEAEE
4o L

NS A BOE 2% o

A fE 8% o

LA RS 34% o

PAAAT % R 9% o 2018 # 5 32 Azid & 1,000,000 % %04 P AAF L 2 L

CEEV R ERGHEFR DT A o

YV V V V
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Residential building electrical malfunction fires Residential building electrical malfunction

fire deaths
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Bl 2-2-12 Az R FITF i 2 4 %2 47 4 513 §)(2009-2018)

(3#L % & : National Fire Data Center, USFA, FEMA)

(9) Gz AP Flog § K i 3 2l LIE 4 2 484 (Residential Building Heating
Fire Trends)

2018 # ch > B iz 22 A 3~ (Residential building) %] 5 95 7 & # (heating)ig = <
L E A Ao (B 2-2-13) -
L 135,700 = o

YV V V V

{2474 © 410,400,000 % = o

#12-2-13 1 7 2000 ] 2018 & 10 & [ 2 B i % & i 4~ (Residential building) =]

3 9% F 3 % (heating)ig & et {2 AN A LR B Fl2 K AAEH 4T

L g B = e i 30% -

< A4 15% 02014 E o 1lAsiE A 2 A= w2 Lk ET GE
K 2014 & £ 25 < g s B o

>R GRS A%

YV VY

d
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Residential building heating fires Residential building heating fire deaths
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W 2213 A2 AP FEFRASS L LR 4 53 H(2009-2018)

(3#L % & : National Fire Data Center, USFA, FEMA)

(10) Az A4 #rig & ek L4F 4 2 485 (& 711 &3 4 ¥ )(Residential Building

Cause Under Investigation Fire Trends )

2018 & e > R iz = # F (Residential building) H & %143 % ¢ (Cause under
investigation) #i& = el ¢ 2 3F & 4o (] 2-2-14) ¢

>

>
>
>

L% 15,000 % o
o= 13754 o
%1 1550 4 e
P4 A 4p 4 : 480,100,000 £ ~ -

] 2-2-14 % 5+ 2009 7] 2018 # 10 # A » > B A= = £ 4 (Residential building)
Ja ¥l & ¢ (Cause under investigation)z. v L 2 B4 A 4F 4 A & R F)2 AR

Fdo
>
>
>

T
LR A = B e 49% o
7= A okl 4e 58% o
%1 A HoH 4e 16%
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Residential building cause under investigation

Residential building cause under investigation fires fire deaths
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o 2k
= T — 4000 7057 415.9
E 350 375 === Fire injuries E 375.0 3594.6 398.8
am— Trend = 381.7
30 w 350.0

]
2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year Year

Wl 2-2-14 S22 RFRFIAALY STE S L L2 A RFW
(2009-2018)

(3#L % & : National Fire Data Center, USFA, FEMA)

(11) Az A 4 FIP L orig & eh b L4p 4 2 48 % (Residential Building Open
Flame Fire Trends)

2018 & = > B Az 2% # 4~ (Residential building) %] % P "¢ (Open Flame) st =
Gk R AF % o () 2-2-15)
> L 116,300 = o

>
> %1 1975 4 .
> A% 723400000 % < o

] 2-2-15 & 7+ 2009 ¥ 2018 & 10 & [ » > | i = 2= £ 4~ (Residential building) 7]

L 4 (Open Flame)is & 2. v % 2 B4 2454 1 & R F]2 FREARH 4o ¢

> LR A AR 5% -

> = ARt 250 o

> £ A RS 24% o

> MAFARS 2% GL: FHIE G NI PR R AN BEAK
& Eehi A4 T 2018 E hif
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Residential building open flame fires Residential building open flame fire deaths

19,000 225
18,500 18,200 === Fires v 200
w £ Lo 195
L 18000 E
e
o°
4 17.500 S s
o
o 17.000 o 170
o -
£ 16500 E 150
=
i 16,000 % 125| == Fire deaths 140
15,500 L @ Trend
115
15,000 100
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year
Residential building open flame fire injuries Residential bulldlng open flame fire dollar loss
Adjusted to 2018 dollars
1,400
0 1,300 R g 000076335
GC-' 1.300 ’ === Fire injuries o 900.0 == Fire dollar loss
5 w— Trend = : e Trend
£ 1.200 =Y s00.0
= RS 723.4
2 1100 1150 w = 7000 8526 6526 gag7
L 1125 & - S F 6956 g7ag
o] @ 600. .
£ 1000 E@_ 087
k7] 500.0 556.7
900 925 =
900 7
200 i 400.0
2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year Year

Bl 2-2-15 oz fde FIE L orig & L K2 34 SR H
(2009-2018)

(34 % & : National Fire Data Center, USFA, FEMA)

(12) Gz A4 Fd A& #rig & e L4F 4 2 4% (Residential Building Smoking
Fire Trends)
2018 # > B % 2= A $ (Residential building) ¥] 3 3 # (Smoking) 7 =& ¢
LR A A 4o (B] 2-2-16)
> L 17,700 =% o
>
>
> MA4F2 : 318,900,000 % = o

] 2-2-16 & -+ 2009 ] 2018 & 10 & & » > B % 2= # 4 (Residential building) 7]

% 4974 (Smoking)ig & 2. v L 2 A AF A 1 & R Fl2 BHARE T

> L4 Sl e 1% o

> A A B A 4% 2018 £ TR A 2 A= U2 LR R
P A HARE K 4 o

> £ AR 31% -

> O MAH AR 23% 0 GR EMPE S N PR R A 0 SENE
& Ehi A4 3 2018 & i B
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Residential building smoking fires Residential building smoking fire deaths

11,000

mll== Fires =@= Fire deaths
2
¢ 10,000 9,600 = Trend 2B rrend
£ w400 330
4 9,000 5 R
5 T 375|360 250
—
£ 8000 o 380
£ o000 7,700 T 325
E 7,000 E 300 30 320 325 320
B
6,000 a 305 300
w75
5,000 250
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2009 2010 20711 2012 2013 2014 2015 2016 2017 2018
Year Year

Residential building smoking fire dollar loss

Residential building smoking fire injuries

Adjusted to 2018 dollars
1,200

" == Fire injuries ] 450.0 4105
2 1100 1,050 — Trend L=} ) =@= Fire dollar loss
= L 4000 O T
= 1,000 =G
= S 5 3500
°
“6 900 “6 % = 310.4 3189
[ 329.5 -
E 200 P § 300.0 307.8
s
B £ 2500
w Joo k] 243.9
600 w 200.0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2009 2010 2011 2012 2013 2074 2015 2016 2017 2018
Year Year

Bl 2-2-16 Wi s Pl AF T8+ L %2 74 535 F (2009-2018)

(4 % & : National Fire Data Center, USFA, FEMA)

$eb s @b E g 4K Simon 2 Fifﬁ’*iﬁ B BERE S N Lahk b)Y
FHEAFLATVE S AZE2 B RER Y P ALE Z (Dwellings) &3%
A rcen® dl(compartmented) 0 iRV LF AP 4 2 3 aEEDR R

Richardson 43 214 % 7 # (cooking) 5 % B2 v L h X b ' » A= L
Pend ~ Jp F]E_S 44 7 (smoking and smoking materials) » # 3k F 1 E4F P F P
Azl iaRMFELEKRE BEHFPEa 6 =% 7(0.6 deaths per 100 home
fire/ 1.04 deaths per 100 home fires) -

R ,}ﬁ:ﬁ?]—iﬁ'l‘f%:i‘;—;iﬁﬂi‘% TEZ X RXBis R ¢ #%p A2

REAREF Lz sz R HH 2 R A2 80 Pt LG az
REECHRREAM AT VEHE FRHEITFRE BRGFF S REE
T 5 LR S R E - A A e bl T AR g A o

Far s Fd2r Al AR e

2 Building fire protection into low-rise multifamilty homes, Simon, building Construction Department,
Portland Cement Association, Skokie Illinois, 1979.

# L.R., Richardson. ‘What Fire Statistics Tell Us About Our Fire and Building Codes for Housing and
Small Buildings and Fire Risk for Occupants of those Structures’, Fire Mater. 25, 255-271, 2001.
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Az LHEHRZFY

RSP ansit TP (1999-2001 £) > AR EUES L L ERE(G L
FIERET) P AEREREL G FRD

2

£ % 50%-. gt #b s ik dx £ ] 2002
SRR EORY o 3k ML N BRI R oo § (apartment) G L

T AT R AT

(- )i 042002 TR AN RA A A 2L B PERET

LA agilfais - LARET G
aﬁiﬁﬁgiéﬁﬁﬁﬁﬁﬁgﬁw’*#iﬁgi R SR

E2 ¥ EF S GFEE N E e A g BER S F RE A
BV ¢RAL” LARERDEL .

2008 & % R 17 & (U.S. Fire Administration) #1542 24 2 » i &

Aenk R REP  GUEIFRIET § o2 38R LT EA N LY RS
2 R R v U E & w 4 & % (National Fire Incident Reporting

swmmwmg,%@ﬁ%«%ﬁiiﬁzﬁ@@wmw9$aa+ﬁ%:
(= )BT L g (Confined fires) : L & W B AT @A) ek & 2 48 o BUEH
NNEFEEE 23l IS AN K WA T Bl BB AR EN -

LGNSR ELY 3 ¢ T AR

(= )2 L i (Nonconfied fires): b ¢ & & 3 42 L Bevt » 38 = = ¥ f i & el

e

Ky%?%ﬁﬁéﬁk%%ﬁﬁ%&ﬁo
¥4 2013 1 2015 & Az U st e

1. # &% 380,200 = iz L # - £ 2,605 7 ~ 12,000 -
=70 RE PR AL A o

% Residential Structure and Building Fires, USFA, FEMA, 2008.
% https://www.nfirs.fema.gov/. National Fire Incident Reporting System, Homland Security.
%" Residential Building Fires, Topical Fire Report Series (2013-2015), National Fire Dada Center.
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Rl

AR k5o X

5 20% = +

L ERELD B e LR PR R L&
KB S NEAREL A P50 ot N U A R e

E’ﬁ"x L EG L 50% o bt BT e e B b BEARHCC]
(49 4 90%) -
a2 L XA % F(cooler month) 4 2 e g~ 217 L EE %
w24 (11%) -
Az VEZRLFINTEFHR(T 58 88) FliHEY
AL B LE

— L (49%) ik b B e X g (ZL BT L ) o i AR

= SR E L RS RIS L AR

)

ETTNS

BRI ehd & R F] S RS A SRR o

F RS

B e X gttt ip i L E P IR H P 0 2200 (T 4R R B B
MESR AR PP HREZRERVLE T LT HEREFNE

2 B REEE 3% R TR ET S R B D Fg et
EAPE GIF LB o b A G A B AR Y
4 A%7F %3k B 0k s(Automatic extinguishing sysyems,
AESs) -

|

"9?7\223”"1’7‘ °

% 2-2-3FRARAFRL X TAR A SLEAR G A A

Presence of

Smoke alarm

smoke alarms operational status Smoke alarm effectiveness Count Percent
Fire too small to activate 20,882 6.3
smoke alarm
Smoke alarm alerted occupants, occupants 68,313  20.7
responded
Smoke alarm alerted occupants, occupants 3,054 0.9
Smoke alarm operated failed to respond
Present No occupants 11,231 3.4
Smoke alarm failed to alert occupants 2,214 0.7
Undetermined 9,557 2.9
Smoke alarm failed to operate 18,656 5.7
Undetermined 26,429 8.0
Null/Blank 2 0.0
None present 71,880 21.8
Undetermined 97,531 29.6

Total reported incidents

329,749 100.0
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(F# % : NFIRS5.0)

i

P ERAT TR f 2000 & 1 2018 £ (£ 10 £) > FEFA L L E

3T > £ A LT AT

<=

(- ) i A (House- single occupancy)
(=) ®z=-T %=z (Bungalow- single occupancy)
(=) iz 2z b= = & (Converted flat/maisonette- single occupancy)
(z) ™K& (1-3 &)= & (Purpose built low rise (1-3) flats/maisonettes)

? K (4-9 &)= & (Purpose built medium rise (4-9) flats/maisonettes)
() ® & (10 & 1+ + )= & (Purpose built high rise (10+) flats/maisonettes)
(=) % * & i % & (Dwelling- multiple occupancy™®)

H¢ o gdeih > Az (single occupancy) % 1 & (1-3 &)= & (low rise flats/

maisonettes) % & % » bZ A X LT T S b o dok 2-2-4 o

1224 FRAT L AN

Total House - Bungalow - Converted Purpose Built Low Purpose Built ~ Purpose Built Dwelling -
Year fires single single Flat/Maisonette - Rise (1-3) Medium Rise ~ High Rise multiple
occupancy  occupancy single occupancy  Flats/Maisonettes (4-9) Flats (10+) Flats occupancy
2009/10 38,376 19,469 1,896 2,221 6,447 2,156 1,261 1,121
2010/11 36,611 19,387 1,862 2,195 6,300 2,088 999 1,052
2011/12 35,417 18,678 1,787 2,132 6,088 2,075 1,060 994
2012/13 33,300 17,384 1,794 2,360 5,473 2,011 845 743
2013/14 31,910 16,995 1,723 2,271 5,038 1,935 801 673
2014/15 31,334 16,512 1,698 2,315 5,016 1,892 773 639
2015/16 31,372 16,557 1,743 2,261 5,098 1,878 760 663
2016/17 30,345 16,194 1,713 2,071 4,907 1,848 713 610
2017/18 30,815 16,242 1,690 2,153 5,012 1,957 800 630
2018/19 29,592 15,360 1,657 2,148 4,956 1,889 821 610

(s k& : Fire Statistics: Dwelling fires attended)

% Fire Statistics: Dwelling fires attended (source: data.gov.uk.)

% A house in multiple occupation (HMO)[1], or a house of multiple occupancy, is a British English
term which refers to residential properties where ‘common areas’ exist and are shared by more than one
household.
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%”f[h}_‘»‘—c'_ﬁli7—"a1'&%](13 %)2\37@2&3:;?—1_ é'l"‘filﬁfljé‘ "J*fll:._?:llé}

7= iz 250% 0 H R A< X LEEA

=]

3225 FRAEAZ;= L RFL Z&KSH

Purpose

House - Bungalow - Converted Purpose Built Low Purpose Built I Dwelling -
Total . . . . . . Built High .
Year .. single single Flat/Maisonette - Rise (1-3) Medium Rise . multiple
Fatalities . . Rise (10+)
ccupancy — occupancy single occupancy  Flats/Maisonettes  (4-9) Flats Flat occupancy
S
2009/10 257 128 33 13 36 12 12 7
2010/11 255 121 40 9 37 10 10 8
2011/12 233 134 27 10 22 7 10 8
2012/13 211 114 27 11 21 8 3 5
2013/14 217 131 14 13 31 10 2 4
2014/15 195 102 21 11 27 8 4 4
2015/16 227 122 23 13 31 9 3 5
2016/17 216 120 24 11 29 14 4 3
2017/18 264 96 23 13 38 7 73 4
2018/19 196 108 21 8 27 10 4 5

(F# %k  Fire Statistics: Dwelling fires attended)

%2016 1 2017 & » A BEHG > 3+ F 30322 x iz v &Lo gy g

2,7

»%iF i¥(working alram) et &4 p & - H L

e

e

CRAFHNEFREDe L FR2 5

BAREVIXEREDLL M -

~ R R

Bwalya et al.**>t Characterization of Fires in Multi-Suite Residential Dwellings

(CFMRD) 3% £ 5 “@ iz (dr: Lot iz g 2 - K 2 F)
EFHZAGHEZ 7RIS 2R AT HRE AP T RS RE 2 F A
A2 H W AR AL T ke A 2-2-6 0 358 0 By o AR B R B

3
%
-
l““b ~

% & (possible values of fire load densities) 7 7 % % ¥ 7 Bt % <

SR

BoLREAREALRANRE ARG GAAR £

PrASREF VR o pihed 2260 H 6 £ & BT

i
i
]
o
s

%1 Complete Guide to Fire Alarms for your Home. (source:
https://www.electriciancourses4u.co.uk/useful-resources/complete-guide-fire-alarms-domestic-dwellin
g-home/)

2 A, Bwalya, G., Lougheed, A., Kashef & H., Saber. ‘Survey results of combustible contents and
floor areas in Canadian multi-family dwellings’, Fire tech, 2010.
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Az LHEHRZFY

1.

Az ehi & A L F Y & I 3K 3 (open-concent design, not

Wi

compartmented) ; ¢ = F 2 H F B L F & IR % I (highly
compartmented) ; 3 T F {04 B BN 2 AL F AL 0 B ARG B

A A o

LR GRS SEL BN R AR RS K
B RRURT LS AR P R RE ARG AT AR ARG
S iRt RE A F o ok 2-2-7 0

5

BHE Y R o RE L LR § A2 IR) -

22260 ZFLERT IRGHRTLE

Average Standard deviation Minimum Maximum Sample
Room area (mz] (mz] (mz) (mz) size
Kitchen 9.8 3.6 3.6 28.2 515
Dining room 9.7 2.3 4.2 21.2 415
Main living room 17.6 43 6.1 33.2 494
Basement living room 23.2 9.0 6.7 04. 295
Primary bedroom 16.6 3.7 7.2 27.3 521
Secondary bedroom 1 10.5 2.0 6.1 26.5 514
Secondary bedroom 2 9.5 2.2 6.0 21.7 402

(7 5/ % ¥ : Survey result of combustible contents and floor areas)
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Mean FLD Standard 95th Sample Mean
Room (MIJ m?) deviation (MJ/m?) percentile size FL (M)
Kitchen 807 123 940 515 7908 (2)*
Secondary bedroom 594 146 846 129 6237 (5)
Primary bedroom 534 125 753 347 8864 (1)
Living room 412 127 610 397 7251 (3)
Dining room 393 132 576 292 3812 (6)
Basement living room 288 96 450 130 6682 (4)

FLD fire load density, FL total fire load
* () FL ranking

227 L 2RV ERAR
(F# % & © Survey result of combustible contents and floor areas)

Runefors et al. ¥4 47 7 2011 % 2014 # dhsg s 11442z 7= L L 2 bl
AEAFT O H/IITE S LK 8T 80%3 90% WA AEEZ R
(residnetial occupancies) o #* #F > F7 7 5% % 3 B F rang i prd] & si(thermally
activated suppression system)(#< K £) 77 s i e 3 2|2 (68%)H X P % £
% B 4% ) B (detector-activated system) (59%) 2 14 T #£ iB] ¥ (smoke detector)
(B7%) © HA o F FARF S F B FIRE Y o BB gl S L
3% % (home smoke alarm) e &3 st e d > » W 5 31%2 14% > & % 7
Fe >3 Jp i * 7 F = % (different measures are effective for different groups) - % 1/5

shye= Y > T LRAFFEF > FF LA fesp(attempt to extinguish the

FZ & Fp KK LZERRR

22 ARERYEN LRI AR Gz VHE > 8624
% 2NEFRIGANTE RIS RORT A RN B G e
2R o Pt o ARV E 22w FAEFPN VL2 A2 A A RA T e

-

AAL R Lz 22 A

m}
il

MRARASGAHE T THrdz 2 TE LD

¥ M., Runefors, N., Johansson, P. V., Hees. How could the fire fatalities have been prevented? An
analysis of 144 cases during 2011-2014 in sweden, Journal of Fire Science, 2016.
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