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Designing Staircases as Fire Compartments for Building Fire Risk Control:

A Lesson Learned from the Kyoto Animation Office Arson Fire

P BT

Tomoaki NISHINO

Synopsis

This paper presents a formulation and a quantitative assessment of building fire risk to

note a lesson learned from the Kyoto Animation office fire that was caused by arson in

2019 and resulted in 36 deaths; that is, the importance of designing staircases as fire

compartments to protect occupants from smoke at an early stage of fire.
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Fig. 1 Conceptual diagram for the effectiveness of staircases that are designed as fire compartments to

protect occupants from smoke at an early stage of fire.
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Fig. 2 Hypothetical buildings considered in the

em

formulation of normal fire risk.

BB IXE D B 2 EYIC>WTi, KERFKEAET
BRI 2, & O REEBE © PREH % A HEE BE & &
L, KKBEDE & REBRBE O - RO
AEDLEDPOLRDIERDOYF IV A 2EET L. G
FieowTl, KKELY FEoBIcw 3 EEED
BB BE DS IC R L 7= B D TEREE 255815 5
DELTH’S. oL E, BMEBEICKXKEOD 2EYD
KKV R 7 Ry &, B D FREEBE © BHSH K i ¥ %
pg ¢ LT, XKXTHz2HLN3.

_ pig (K) pao(K) AR (1 1}

5 5 3)

B, pyg=1DK (BERBESTHEFRICEAE S V)
DRKEY A7 1L, BERICKEOZRWEYO KLY X
JLRIETH .

— B OEY) T —F DRI KK AFEE T 2 HEHR 13IF
HICNE Wiz, HEEL R 2@YE2HREL TAKEY
2 7 BRI PNICFEAM 3 2 KK REEREOES *
FERELPeT v, HEFEYOKKY X7 Rg 13, ZDOH
ExESELT, XATcHE LD (TS, 2011) .

Rs =(pig (S)AS)‘(¢cas(S)P(S)AS)

C)
= Pig (S)~(S)dcas (S)A§

z i, BT EIREXK D 7

deas (S) XIS 1

D DILGHEFER, A BIEMERY)OIERTIMTH 5.

L7=23oT, BERICXHEO® 5 EY 0 FEAEREY)IC
T BHRAKY 22 R I1E, XATHZONE.

)

- 2
:z¢c::(s)(l‘3[ iii?][%ﬂ[@
b, pg=1&FNIE, BEBICXE O 7R #Y o 5

HERRYNC S BRI Y 227 LRIETH B,
AT, FEHERYICFIN R PR CET 2 SR

T3, PN AFBRCEEZ R ICRAT 2
iz, OFECETSIFEIICKKY 27 2R
mEafAETH L (TS, 2011) , @QF #ETH
To% BEEOEYTH Y, —BIITETHAE
LWRB LRI IEHITEBIZ LA EFHE L LN T
Wiz, FHRRFRCEERREEICT S L T,
NEEAEXNERFEL SN TR W— @Y
HRTHEREDOKKEY X7 2HLTWEDn] &
WHEHE Tl T 532 L, TH3B.

32 EBMERRIC LG
BRI T CE R XE O HESER X Wi v
& - B0 @Y 2 Ric, KKV R 27 oFH % 1T
5. BiAmiciz, OFBO L5 R HREEY < Ik

mOHET, B HUE - R A ICIEE S hTw

TRCHIIE T, R NREEERS B - R I R B DA AL o

B B2 I & 40 & X IS KB 22 @) & SR ©

&5 L, QUERFKHIBICHEE S T 3 il T

it KD D FIR 2325 2 B GREECTUT,

1500m2LAF) T, v iKY (SLRE A0 kO

W FEMEL SRR ThniE, BRI E

W2 XEEFICHEcE L, #FEL, 2~4

REfE T, HE R TS 100~ 1500m> D HH5 I % I R T k55
DI 2 i T B
Fig. 3ICF¥E N AP B2 & L 2 H BT

DX KKV R 7 OFEffERZ RS, FHEOH X

gy, KERET —2FoHilt T — 22 HTH

méntﬁﬁ6<mn)®@%,%ﬁﬁ®ﬁﬁﬁﬁ

FEIC L, PRI RERRA SR 14425 1R S iz fE

EORE L FHEEOEMARLOME V72, R
KB 72 Y oGETAEFE I, TS (2011) @

SFTAER D &, 0.14ICE L 2. FHN R #ECE

TOIEKRER L, FE - LHERETHE (20034F) (<

B EEEREY AR L ZLRME A (T

BRLZMETHB125me L7, 2ok, RE)IEX

DEIICEERREIZOND,

o _Pd (1_% 0.7x107° (0.125](&)2
2-0.14 n)l 2.8x107% J\ 0.06 125

=01m012pdA%[173J
n

(6)

2L, B OREBREEOABILMIEE pg 1X, KErT
—Z B0, HErEHENICRET LN TE
R, 22T, RofEE LT pg=01&TELL
23, PEERICIXE D B 3 Yo T 0 MG R 1T B
CECBEREICED TELLERD B,

Fig. 3% .2 &, IERHTED K %  FEEK % 7o i
Wgl, KKV RZEKRELS RS, 7L, BHE



100 ¢

O PSERR @ L
> (p1.0EFF) 2?7
X 0t 750
:2 255
o 22t
= z
X 1 ,
?é ’;;" 2WERET
2?52 BEEEES Y 1
_z%° (p=0.1DIBHE) — 4BERT
0.1 Lez= —!
100 1000
EREHE A (Mm?)

Fig. 3 Relative fire risk calculated for offices with
varying total floor areas and floor numbers using an
average dwelling as a benchmark.
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Fig. 4 Hypothetical buildings considered in the
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formulation of arson fire risk.
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