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RESEARCH ON THE FIRE DAMAGE IN UNDERGROUND SPACE
ANALYSIS CONCERNING AN UNDERGROUND FIRE THAT BREAKS OUT
BETWEEN 1995 AND 2007
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Ikumi MATSUURA, Yukio NISHIDA

Over the years, underground space of the city has been used for a storage space of the
infrastructure facilities including water and sewerage systems. Recently, due to the concentration of
people in large cities, the buildings having the underground electric railway or the basement room
that people use have increased. However, underground space has following problems compared
with ground. First, there are people who have psychological anxiety such as “dark”. Second, in
underground space, escape route overlaps with directions of the smoke movement in the event of
fire. In addition, there are a lot of facilities having underground space in big cities. Moreover, there

is underground shepping area used by general public.

This research is aimed to understand the tendency of the fire damage in underground space
by analyzing the fire statistics from 1995 to 2007.

As a result, it was able to know the difference between an underground fire and a general fire.
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1. [FL®IC

BHOMTERIETAEER A V7 FHRODMER L LTRIASh TER, BHi~DAO00LF
XY APEEFRTIMTEECH TEL R OBRYSEML TEL. HICABH T TEMEAT 5K
BPESFELTVS. LaL, #ITEMIC TR SLBNRRRERI DAL bEL, MATRIH
LR EREBOFMAERDEM EIZ L TRELZKF-> TV 5. ABIETIE, 1995 FH 5 2007 FEDk
KRt LV T EZROXRFEEORREZEEBETE L ZBOL L.

2. MRFH*E

RBEAHEBT AT ERTHERZITY, A hi kEBE) OBFT—F (1995 E0 5 2007 £F)
DKFEHEH] 773, 876 IOV THIT AR (HAPEEAHTICY TidE 3:kK) BT 35— ok EZTV
G L. RO L LTk, 2SEOBRY ALK, £EOMT IR TR 23 ROM# T A fi:3%
ORETLEHE L, EFEOHM TR F T 2BYHEN DM 23 KICB L THTAKROBEFEEZLT5. &
#®ic, 2EOHTHEAKIZOWT, EFNRHEEOMREZES. 1L, BYAREED > LBRIZL B X
SEIXBRV =,

RE, KKBE LT, KEBERREFE NNV F7 27 "OE 1 848X (F0 1) BXU(ZD 2) (pp. 280-281)
KEHRENTHWAAELRHRO LD THS (£ 1). 72771, SEIZANEFICE L TR 2TV OT,
ABBEOHEB IR 1 IZiRE TRV,

F—U—F: HTZEHAA, B5K, HTH, KKt
1#SRA HERERKE
2ESA  EREMKER ST

-123 -



3. KRE2EOMEM

(DT REDEEEL

STOKSHSE EIAK, ERAK, PHX 4000
K, BN, HEFAK, TOMOAKEST) R B8, es—e8 aa ] )
DAEDHEBIL 2002 4 63, 671 % E—2 Iib 1 30000 X
Brchs. B, Bkt @E), & % 1 400
TA$ (£E) RUCERS 23 KM TFALERD & et 1 300 &
HBORBER L bOTHD. Bk g0 ~————————————— 00y
LRI L ARSI EIRICH Y 2007 i U T T
31,150 & o T, T KSR BB LIZIEH 28588335838388¢5S
IEVMERICH B85 2007 EiIZIZLET/A, B T T T T T N;mN ooa s e
FE 23 KT 147 L 2 Y KR TII2EO#T k SRR AR (2E) ——BTA% (&)
KD 41. 5% MBREL TS, - RRBBRBT RN

B-1 KBS

(2) RITEYID Atk IR K S48

£ 1%, kAxBHoORRMNCEBYAK (£H), #HITAK (£H) RUHTAE (FE#H28KX) thth
DKRREMEDBEVVRIZ I0METESELELDOTHS. LY, 2EORMAKTIE, HE34.2%
(147,770 ), HKEMEE 15.5% (669,26 1) & R2->THBY, 2EOHEEEL EDTVWD. —F, #TAK
(ZFH) TiX, 55 BRRIESH, AN 1L T13.4% (5454), THD. EEHF 2B XM T AKTHHIT K
% (£E) LEKROERZRFL, LAIZEHS KRGS, 568 16.4% (2434 »#H5. Lo kdic, £
E ok iR, *REE, T AKIZR? LIEHE BRBIEH), FEaNB .

£-1  KTBRYHOFERIK A
BB (Z5) BTAR (28 RABLEBT AR
it REFR | HE RG] WE KEFR] WE
A @) l (%) s @ | (%) R @ | o0 |
(e 147770]_ 34, 55|13 B|EM (RARMA) . M6 (k] 243 16.4%
28 [t 66926] _15. 5 507] 12 Sy ARSMNSHE 217 14.6%
i [NEBBGOESEE 77448 428 10. Y0 mOBRKBOEE 115 _7.7%
afs [fEmn 17431 225 5.5\ Rmes 105]__7.1%
5t (A, S (X1) 15854 189] 4. T5IWER 87}  5.9%
lotr [z 14564 168} 4.% SOER CFAEH 67] 4.5
[T |ma 103283 N|eBm 173 4005, W Ok 5o __a.0%)
Bt |BM (MA@ . @a (x2) | 13450 s.tama. ) 2] 4.5 (8. MEOER) (x2) 3.
R R,
o [@F, WnE, oaas| 2. p ATOER CRAR AN 165 4 1|EF HWE. B u| 2.5
eha Raimam . laatato B, &9
0 sy 2 omEansn s 20 2NER (RASEN |l 25
oM 95868] _22. 7Wc 0o 1369]_ 33 8W|x 0t a72] 318X
o 731954 100, OX[RY 4056]_100. ONAt 7485]_100.0%

¥1. BEERGARED
#2. ERAREAD

(3) HH ke R A S 448

* 213, BYMAKOHARREN XK GEKE, BIAK (2FH), HTAK (£2EH) RUHTAK GEEE
23 K) IZHoWTEFNENDARBAEMGRENREVIBEIZ I0MNETEZFELELDOTHS.

Xy, kK (£F), #HTAKR (2E) RUEES 23 KBMTAKTRTITEBNTRIED, X &
KOFEWREMIZA>TWBZ EBbME. LML, HAkOEEEH 3 &, Bk K (£F) T 10. 7% (46, 364
#) ThHhaMN, HTFAK (2FH) RUERE 23 K TAKTIE, Thth 21.4% (869 1) 27.7% (411 14)
L 20%EBITEY, HRAKOBEENEL R-2TWS. —F, IR E2HD L, ¥hvd 10%REIETH Y,
AR L T AR TR E Rz,

-124 -



]-2 HAFREB KKK
RBXK (ZE) BTRE (£E) RABBEBT AL
R p x a ) KEHH | WA
HARE el i sl HARER W | (%)
1 ||=&3 51848] 12 ORJIK 868] 21. 49X 4117 271.7%
2t =2 46537] 10 SIRA DEL 395 9. 75»‘:(:: 183]  12.3%
3t K 46364] 10, 18|7=t2C 380 9. 6WATCASD (%3) 50,  4.0%
At [IRK DL 30572]  7.15|F@ 285] 7. 0MF88 50;  3.4%
5f  |[[HXF—T (%1) 20139] 4. HRTF—TIL (%2) 122 3. 0HRF—T Il (%2) 43]  2.9%
6l [HXTF—Tn &2 18163] 4. XE-AS 18] 2. 0¥ EBARE 34 2.3%
[ [Fxca® k) 16507] 3.8 ARCA> 93] 2 3XBLLY (%3) 26]  1.8%
Iam B0 12793] 3. 0OW2GEU 9] 2. 2HFRCAD (%2) 200 1.3%
ot [[EA - HVYIA =T 122217 2.8¥151 5 — 48] 1.7 EFLIAX 18 1.2%
. BRXDEEL
10t [HRZAB 0%2) 12072) 2.8 ;g;‘_’g]g; 45 l.nsII::—r: H17] 118
E—5—
0 164738}  38. 1X|E 1600]  39. 4x]E s 590 39.7%
&t 4319541 100. 0X]& 4056} 100. 0x]Att 1485 100. 0%
X1 BEERHREAVIBHTRTHA
%2, BHEAREAVSBREMAENR
3. WHHRERWEEARE LE=HRAER
(4) @B st L 3T A DFUR
WIZEP KK L T RRIZOWT, BERKE 1 T =00 om o
BEP AR LTRD LU, B3, ﬁi‘f aE i
WRREROH s RIS (£E) (13,875¢4), 8 ; o AR Bl
#TkK (£E) (596 ) RURREE23EH g4 i I‘l
T 04 4) ORERKERICOVCRAER B u ' UJ
ARCRPLELDTHD. 04 P o@mBAN (£E) (:13875#) |
My, KEBETIE, BYkK () i 0.2 ] all. | oo om (5968
VEIRPRIOAE 3,000 {28 X 5 K KMBFAE L TV "l }[‘ ‘ xmﬁaazasxgxm (04#4)
B, T KK TIIHERBRER 3, 000 miKilio o X LU | e e
BETHD. 8K (£F) oF, #HTA 1 10 100 1000 10000 100000 1000000
#AKAEN (nd)

K (2FH) ICHTHEAKRERPKE < RHMH
BzHhdZ LBlbnsd. iz, 10 mH» 5 300 nf
M ETORMICBV T, RTINS 2 (58

Bl-2 KK EHTREORBEDO LB

BEOBNYEHD. AL (£E) &HEREH 23 KHTAKTIE, DMITETDn.

G)VEFRS 23 RADMEEFT 28VEBDHERE
Wiz, M2 ET2BHBEN DS R 23 I L T, BP0 L 1 FAROBRIZOWTHHT5.
31, FRH 23 XA ETIBDEROHEBEZHATDOFR—L_X—T 2L VERLELDOTHS.

HRHE 23 RANDOMPEE F T 5 @YBE DA T 1997 £ (51, 126 #) A HMMBEMIZH Y, 2005 4E (55, 717

B) TE—2i/, 20064 (53,633 1) TIX# 2,000 B LTWVA.
MR T L ORI OMMME LD &, 1997 FiXHT 1 B SHEIC 45,001, 4,938, 834, 353 8L 2o T

WA A, 2006 LETiX, 46,834 (X 1997 £4ELH: 104%), 5391 (109%), 966(116%), 422 (125%) i L Hipsk

BEVBYHBEIM L TNWD Z LAb»5b.

(6) BRI 23 RAD XTERYI DT ORE% & HXBEDEIFR
#4113, KEBYOMT OREKEHABEOXKEREEZRLIZbDOTHS.
HAREITHT 1 BEAS 2D 83.9% (1,246 1) 25D THRY, RWVWTHT 20 11.4% (170 44), #T 3 fE

3.3% (4914), HT 4F%1.3% (20F) L2oTW3. Y KATOBYOH TRELLA» DL, T 1HEHFT

-125-



F£-3 FRH 23 RADOHKEAETIBYHER LB TE2A TR TOX

KFEoOHB (LB #, TE:HE%)
BTIRE T2 BTFIR _ITARELT L1
R 2R [KKRER| &8 [KEER| &8 |XXHF 8] [AXRR| 28R | KEER
) | ) | @) | @) 1 0 | ) ¢:)] (#)
19974 45001 79| 4938 2] 834 7| 353 10| 51126 123
88.0% 64.2%| 9.7%] 22.0%] 1.6% 5.7% 0.7% 8.1%] 100.0%] 100.0%
19984 44716 75 4918 25 838 GI 358 5| 50829 m
88.0%] 67.6% 9.7% 22.5% 1.6% 5.4%| 0.7% 4.5%| 100.0%| 100.0%
19994 45133 511 5001 25 862 10] 372 5| 51368 91
87.9% 56.0% 9.7%] 27.5% 1.7%] 11.0%| 0.7%  5.5% 100.0% 100.0%
200045 44854 571 5149 20 885 13 395 5| 51283 95
87.5%] 60.0% 10.0% 2f.1% 1.7% 13.7% 0.8% 5.3%| 100.0%] 100.0%
200145 46182 701 5215 26 801 1 408 13| 52706 120
87.6%| 58.3% 9.9% 21.7% 1.7% 9.2% 0.8%| 10.8% 100.0%| 100.0%
200245 46886 65| 5305 19 914 13f 413 13| 53518 110]
87.6% 50.1% 9.9% 17.3%] 1.7%] 11.8% 0.8%[ 11.8%| 100.0%] 100.0%
20034F 47568| 711 5358 20 942 16 428 10| 54296 123
87.6% 62.6%| 0.9% 16.3% 1.7%| 13.0%| 0.8% 8. 1%] 100.0% 100.0%
20044 48596 60] 5410 28 953 23 433 27| 55392 138
87.7% 43.5% 9.8%] 20.3% 1.7% 16.7% 0.8%] 19.6% 100.0%] 100.0%
20054 48847 66] 5465 36 962 15 443 5| 85717 122
87.7%| 54.1% 9.8% 20.5% 1.7%| 12.3% 0.8% 4.1%| 100.0%] 100. 0%
200648 46834 64 5391 17 966 1 442 12| 53633 100
87.3% 64.0%) 10.1% 17.0% 1.8% 7.0%  0.8% 12.0% 100.0%| 100.0%

DR DHIKD 59.2% (879 1) T—BEL, KW, HT 2421 1% (314 44), HIF 3 B¥ 10. 4% (155

R4 FFEE 23 RNOATED O T DRSS & HikR

OKSMES (BB, TE : §E%)
RTRBO Y K DB T ORK
TR T2m| o mTars| s T5Re [ s TORS
Fr—— 879] 208 93 36] 26| 3
P 106 34 18 3 4
. wrE| - = 28 16 3 2
Xlwvem| " | 7 | " wen o0
TSR - - - 0 0
wreR| " B - B - 0
" 379 314 155 83 &ﬂ 10
50.2%| 21.1% 10.4%| 5.6% 3.0%| 0.7%f 100.0%

), T 4p5.6% (8314), HITS5ME3.0% (444F), HTE6RE0.7% (104) L722-oTW5.

4. 2EDMTEHO XK

() THEHOER

iz, HTZEROS L THEPRY EF5. ATHROHTEHLIX, HFEE L ITHEBERUITHETNE
NIEPBES &M 28 1 HIEMIhTWS MTOIEDRICET bh/ESH, EBERTOMInbIIH
FARRT, EE L THTERELTRIOAE- LD L UBHTEL 24D b0) ORECIVEEL
FHOT, KEBMERRES (p.16) OBARNRHORS 1(16 0 2) BEMTH) KHETILOENI.

QM THIZH TS HARE & H A EFRO K KEE 8
1995 £EH> 5 2007 (EF T RBAE L= I FHF O A% 35 o ARE & HABERTICOWTEI#T 5.

HABEICOWTHB &, Bk - lADEREV?R43% (154) T—&S<, RICERBEK20% (74#) *,

-126 -



HABME 11% (44F) %2, =1F28% (3#), FHA9I% (), FOMI% B #) E3LENTVS.
ChoHAREREZ BT AL (£F) LHBETDE, K- BAOERNOFIENHTHE 43%, HTAK (£
E) 31 1% L #HTHORESNEmWI LADMS.
HABRFHCOWTHRD &, BF826% 9 T—FEL, HOTHEE (F) 20% (T1#), BT 17% (6
), RETEESY 14% 54), 27 FAX—26% 2#), WRRFEIEHEY 6% (24) DM 11% (4 14)
G AR, BEERVERE) ¢R2-oTW5. HITHTIE, EHPET & VoA LEMLRRBEHD 2
BEWZ ERbMS.

ofh

B-3 #TEHOHKXRE B-4 HT#EOHXER

QMTHICHITHHBTORERHE B APEDOMEE
#£5i1%, HHTHTREZAKDODATEY D KFTD 8-5 MITHIZHIT DT OB E HAPEORGE

HT OB X HABOBRERD LI bOTHS. & KERRO RO TORE |
LY, SHKHE G54 05 HLHABIET IO i TS BT L H
KILERNS 9T 1% (34 45) T, HT 2WOKSMM0T | [l ] . o
2.9% (1) TH3. # 2.9%
RIEKSPRELMTHOBYESD L, HT2H |X R - - 0 oS
EET2BYH L OKKMHE 60.0% (21 14) & —F B4 - - - 0 0%
%<, WIZHT 3F£20.0% (7T4), #HTF 1#17.1% (6 i 3 7i 7 T 35
), T 4RE2.9% (1) LigEN T B, 17. 1% 60. 0% 20. 0% 2.9% | 100.0%

72, ERo@bv, #HTHIE, #TF 1 BIES L B,
SRBICHEREZR L INTVEH, SEOHFNS, HMTHOSBEICB W THLHT IR, HhT4psH
THHMERHDZ LRbhots.
HITFHOKKBAIZOVT, 1995 EN D 2007 SEITH T THRIBHBERER A H o oKX 1 T, HEEKE
MaenThHot.

5. £&OH

AR TIE, HTEMOAREEIZOWTUTOL S 2 CaR & 57,

c BYKRGED > LT CTHA L= A 85135 1. 0% Th 5.

- RERIBH Kk KM TIE, BYAKTIIESE, EREE, BTAKTIIES RRES), Fo0Han
B,

- HARETIE, BT AEDOFBHEAOEEMHEVVEBNHS.

c BEEEKREHIC OV T, BHAK (£FE) OFR, #HTAK (2F) IKHRCERKERN KX 23
fHmicdh 5.

* FORER 23 KD KTTRY DT OREE & HAPED K SAEEH S | HABENHLT 1 BED kSR LK D

- 127 -



83.9% L B\ MEMIZH B

c WTHOHAREZMT KK (£EFH) LHET DL, Bk  BRAXOBRVOBESEEVVERAICHS.

- HFHOHAERNCOWT, EETPHT &V o= ASLZ0/ L SRBIESHD 2 oBENZ L bh 3,

- WITHEAK TIX 1995 ED 5 2007 £ ETO 13 EMT 35 BT, FEHEKERESH o7 kKIX 1 T, #i8
RER 4 ndEo7-.

BHXWM

1) BiRITEHFRS, KKBERBREFE NV F7 v 7 11 TR, HRESHRERSH, 2006
2) KA HP, HAURSHERE by 7 X—, http//www.toukei.metro.tokyo.jp/tnenkan/tn-index.htm

x

1 EXBEE LT, BRAMGEI—F @), 7—FTA5oy7 (1), aRITRZ K (1), ZEERBNER (£ofh)

1), BREZBUMHRCEF L DU 2T LD,
2 HRAPHEL LT, YRAZAAQERUTEF L HARER - I QE) 2 L.
3 Fofhi LTHBBIBAROHY), 7534 ¥—1HRUGEBLUE) 2 L.

f18-1 kKBEOHNE
AE

[ 3

ABHES R lness Z12] B[22z
46 R78
= WWIH X B3I 47 R79 2
Pt L . 3 43 R 80 k
(= ARARRED r RTER s 25| Rs r
GEH ) £ IKE] 3] 50 RB8 2 5
SEHmN XHE € SEHR5ER i&ggg R 8 3 6
S AR B AR R =5 KTIRK RS 4 7
R BB 2 — HmMEAA BA oyum| 282 R85
PRt R -] 4 ORI | s R 8 6 ]
mse 0 2= 0namitand (100m) || 55 | o5 R8 7 0
A FRMET 56 R8 8 1
8 B A ik 57 RS89 02
P40 =] 55 50 R 93 (X152 58 RO O 03
5y 4 ey 59 RO 1 04
= 6 D RIBIRIDE 60 RO 2 05
] [ R 61 " 38 0!
8 3 KT R 82 H KPR s 0
BES0BH 7 EE] NRWEST|[ 63 A MR 0
By ] FPRETG 64 ﬂ"s&m BRI () [}
| 20 M 65 |OBEmHR_(nl) 1
)] AR [ 66 MBpINWE (TR
=] [P 67 L g T0) IR IRTrEl (FR) .
RNBALE S ) EE 3 EXd 68 NTRIR [ mnEme (n) 3
B 2 @ 69 MNWEBL_(T) 4
> 25 R 70
2 g;s LS ] | + ;
sokonsasea | o [Ra | 28 FLEE 73
] 20 mo 74
5 0 RIER 76
A 3 ITWHRR 76
8 [ E 77
HRoKBASEEY Y | JHANED [ERB e W E 78
By 4 #HF 79
E5) 35 M@mmm_ () 80
A 36 EA~GE ()
a8 37 Y uescimim| REXEEA
A0 BH 0 E B 3] mR|__38 |ousm SEIRG B k
[ 39 DRI SEREERT 4
&5 40 PR 85
Jz] 4 ECLPREE 6
=] 2 R 7
UAEF CAE] K 5 Je 05 88
(3 44 | R76 89
P53 45 | R77 90

. RS9 : WILEI, UREEE. RSO : AN, MSHOKAXA. ROL: H—F >, M=ty b, RO2: Lw 57tA, RRIGITHEL.

- 128 -

[ KTIRID Y KMORIL) OS5 (HBHREHORMLRIREEET KRN O RT6 5 R92 (HTA &5 89 15 105) 1L FONFIIOVWTOHEERL TV S, R16: (EE
AR, MABRL. RTT: BNINAR. RI8: (EEARTY L 2T—, AFYL 25—, R19: MBMAR, ANES. RE0: (EEAABINK, MiHAkRR. R81: tEEMAR
Sm, BAHBENL 7. RS2 : EEHA AN, BEAKMDD. RS3: BRANBMEN. R84 : ARXTUBRA. R85 : SRERN. R86 : 55341, R87: HBiAK. R88 : &K



