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Abstract

To reasonably evaluate the emergency evacuation efficiency of design schemes of metro train, the
emergency evacuation of passengers under fire conditions was studied from the passenger inter-
face layout in both type A and B metro trains, and then the typical passenger interface layout
schemes in metro train were evaluated based on rapid evacuation simulation. Firstly, a Hierar-
chical model of influencing factors of metro train emergency evacuation was constructed from
evacuation location of the trains, evacuation position in trains, factors of vehicles and factors of
personnel. Then, based on PyroSim simulation, three key factors affecting personnel evacuation
under fire conditions e.g. visibility, temperature and CO concentration were simulated and ana-
lyzed, and the ASET of three typical layout schemes was obtained. Based on Pathfinder simulation,
the RSET of three schemes both at rated load and under the condition of full seats was simulated
and analyzed; Finally, the evacuation efficiency of each typical layout scheme was evaluated by
comparing the ASET and RSET. The results show that: The fire in the middle of each carriage is
easier to cause the ASET to become smaller than that at both ends. Considering both the ASET and
RSET, the evacuation efficiency of type B with longitudinal seats is the best and more suitable for
metro lines with large passenger capacity and high density in the city. The evacuation efficiency of
type A with transverse seats is close to the one with mixed seats, and the two are more suitable for
lines with relatively low passenger density in suburban and airport lines. The findings can provide
a reference for the design of passenger interface layout and train selection for domestic metro
trains in terms of rapid evacuation.
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1. 518

R — PR KIZ BRI A SSE RS, R 2021 429 F 30 H, HE AR TA 40 M
FriEH R, BT E R EIL 6737.73 A H[1] [2]. /E N RGO 264, HBR S EaE &R,
BATIERE PN AN P, — B AR A, A RN SN RIS WU 0 i g 14 A o W 7 3 AN T
101 R R3] [4]. BRIE, B TR — D3R T BRI N SO, X T30 Bk A1) AR afe A 1) 22 4k
AEWNEZRE L. EASNS BRI 22 B S BRI A 24 . AE DR uhg iy 1, SHI S5 [5]RT 7T
SR th 1 BRI PR A 0k (SR R g IO A 2 A ORI, X L2510k A B T8 3 b R Bk 0 2 A ose it
FESHE R R AT T 6 M2 S5 [G1 R FUAT Hh M Bk ok i A A i i B N2 AAHE U AR U PRAS T3 I BEREG 72
FIZE G RO [T T, XIAR (7148 i X TRl Ak o B EOLE 24T 4 R, 4 s e 20 LA 31 440
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CTBRHCA s AR [8]HE H7E 22 I — wimg XU J3 794 B 11 EU A 20 R 79 i SO 3 196 2 11 )~ 350 i
FENS s EA LTI DR ET T, 7 85 RAE (9115 H 5 m i B0 A Ak B 5T 1] ) QB ke R 3R FR B A
H T B SR 2 s FRIDOLF Z6[10]56 5045 1 IX AR E B, 9658 1.4 m 314t N 51
B . RN BT 7T, ZARBOUTIS Z5[1115R F 36 TARH G H Sz Bl 1 kA Emidiy Rk
TH, FEAN GLBE BT TR 2, BRI N G e 2 ) SR it & N SR D@ R s QIU S8 [12] W AL 15
2 B P T T R B ) JRE AR ] PR B T SR BRI

PIERZERFEAEES MR, FUIIRE. R 5 R R SRR % 1 R 2 s U B2 o
N T B Ak 4 PN R R A SR B R B, i — DR R N SO, DL RO B T
BRI KRFHOB], W FHRH T — P T DOE BT B2k 4 P i 2 ST A J3 VP 7 it 7

2. MEKFIEIRFT RIS N IGREL
21 RERME

Jitt % Jt 1 (Passenger interface, PI) & fafE e 42t fE b, ik & 541 4 2 [0 A7 (2 AR BAE F F B A 5% 1
7R AR & P AV iR 2 S L FIR e, RS P I B N R 2 —[13]. ARSI E N A BT B A
BRI 25 1) 2 N it 28 T THIAR Je SR 98 it B AE K R 2 AT 10 2 st A5 v it

2.2. HbERBIREHRL

LB U PR R S EL . ABEL, Mk DR A B s o T T AT N B U A
B 4M[14] [15] [16]: 1) FukuhiG; 2) XA, 3) XIEM; 4) XAIREIE. A EERET
HOER B 2 () ki 65 B Ao

N RRER 22 g i E T 2 AN A, BT 22 4B AN ] (Available safe egress time, ASET)F1
22 4 i BN 18] (Required safe egress time, RSET),  H.n 54 75 %2 4 B B 18] (RSET) %6 T AT FH 22 4 i Bt
[A](ASET), ] LS iR 2 1 22 4 B [11] [17].

3. MRS E RN ERIEE
3.1 BEURE

IR A RIS 8 g, AP s R E A 6 J5[18]: kR MRV, Rl S
WA TR BRI S, HAb.

1) kK. “NFPA 101 Life Safety Code” 45, ‘Koit i mrfal IR R EZAG M. . ATk
T3 s A5 T B K (b Ak T AT A K R S, T 1995 4 ] 2 FE 9 U1 () bk ok F b 558 A4k, 269
N3Z2A45; 2003 SEREE AR T ek ANk FH4Ed 198 AFET:, 146 AN3215, 289 NREE[19]. Hugk KK
FEJFEF ARG 3 2[20]: NNFEFR, B&BEHEE. EEGE.

2) B ER. ERIBITH, GBI R RO ERE ., 2. MRE . PusgEy &1F. K
IEEEAN 7, Gk “KEES 7 408 RN ET 2021 R R A VL, T BN B TI[21].

3) Ml F . ML R E A [22]: B5 RGHEE. N TN AR IR 5
AZEFR R . 402009 4 12 F BilgiiuiE sl 1 S8R EWPYIEmE i, HERS 2 TES Rk
R R LAY 5 508 ZE ) B EE B AN BT 51K [23].

4) WERMBEER . FHEEESEP RIS AR, (B EMBETE, w] 2 R
ANFRON A S B 95 A R 3 2885 1 2015 4 3 A gk 2 S 2R Mk ful X v 2% R, B AR SZ R S T EL AR
T, FH500 £ 4R E W ELEL24].
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5) EREEGHI. BREESHOARIRNMRRL, FEW RANMAZET N WA 2 2R BESR I
38; 12014 4 3 7 HMER 5 S T AR WU IR, SURKEIRE T, AT 4R AR R
BRESFAIF, HREAE 13 A32fi[25]

6) HAt. FRT LIk 5 Fh B AESN, E A H L BRI R R e R AR
TR BRIE. b UMM, 7. MRS S, RRBIRD, MAEER.

3.2. HE AR
NENASii € RiEt VA W F7 Y EEREEES - AUED NS 1PN e NYNIALES B 1T O W R i E SR SN A TR

321 FWREE

ERRE, HAEkFI 4N AT B BU(B, B By AL 2 28 3 b, il h 2 i B A TR AL HE
B, A BUZEZEARSE RS 3000 mm, HRr i E kA Il ], TR 2~5 4, %% 1300~1400 mm; B
2R 22 G FE 1 2800 mm, 41T 2~4 20, %1188/ 1300~1400 mm [16] [26] [27]. K [EHEkE E 54 4
WmA AT B 2Wmal. 3Wmal. 4 Wigmadl. 5 Wigmidl. 6 Wigmdl. 7 Wigmdl. 8 Wigmal, L7/
[14]. W03 1 FioR, A BUHWVERE 2245 N ik 2 LA SR 2 B0 3 Fhe Y1 JRaRa A Jo o B 0 B A A J A S TR
JER A Sy 10 B AL N iR 2 ST AT R 22 AR S

Table 1. Classification of the passenger interface layout in metro trains

=L MBI EFENRERFERRT

e NCIR)E JRE R [0 A7 )= JRE R VR 5 A7 )

rml

322. ARER

MR BT RE TR F B SGE A R ERE: AL RERARE 3 BAR. HERMREFSE, KR
B R B S R U ML B R AR Sk AL O, pR A DR T AR £ 2 P A T B
VA, T B 2 4 U A B BRI [R) o 25 P A0t 2 U 5 0T A B R R 7R A 7 B A T

i EEAME R IRE OIAT AP~ AR A, T2 N R B @ AR OB R M (28] AR ERET
REN AR, ARSERSE. Bahfel. ERAMER] . 85A SCRR[L5] [17]98 T % 2B R I BHCE Y
WATHIE, VEULE 2,

3.2.3. MEAR
B TR SR E HUA RIRL S R AT, R SO SRS LR S FP[15]: Sl sk ] E
BRE DT B + TR A TSR TR B + B

3.3. HEFMmERER
B EIREUAAER, MR TG A T AR S AR B SR AR R R R, L 1.
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Table 2. Average walking speed for evacuation of people
2. ERARNRBTEHLITRE

NGRSt IKSPAT 7 FE (m/s) MRS T AT 1R (m/s) Mk _EATHFE (mis)
A S5 1 1.25 0.90 0.67
AT Atk 1.05 0.74 0.63
ZAENMLE 0.76 0.52 0.40
T A s 0.69/0.89
H k1

eSS
I

|7571J$fbﬁ'§&1iﬁl | ibﬁ%ﬂt'ﬁfc | ARFEE
| |

R A 2 Ej RN
= bk 7 7Y Yt N
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Figure 1. Hierarchical model of influencing factors of metro train emergency evacuation

E 1 #EkIENRRBE N ERRRRE

4. FRXRMREF EH R

PyroSim 52 15 ¥ [ S hn e 5 EORBE T Be Wt A i), & F T K R0 BB R B AR [29] 0 1G4 et 1
A R 0 A R AR A SR 1 A B2 R AR AT SRS 1) B B 4R D 3 Rt ARUAT JR U5 58, SR A PyroSim
SRATT LT3 K GRS AN [ PR AR AT S5 FRY i 2 57 T e 2 i BT 7 2B R R

4.1 KiRFFE

TEHFEHVER ZIRATHE N, AED T BIBRELET = AR i KPVEA IS 5 kg ¥R BT AR I #VE
[30], M fE AL THIAR T 5 kg VATH A RS ™= A 1 TGRS TE0H 26 5 K AE 9 1400 KW [6], F5:-F 5 K B #RE UHE 2R -
4

1400 x ——— ~ 616.8 KW/m’ @)
D

TTX

K, D5 kg VRIMAEHIAR HIREIE R, BUE 1.7 m [30].

i I R G 2 ) 616.8 KWI/MP ., THIFRZIN 2.27 m? [ K IFR 51 BAZE , AK IHSRemiE 7o A [ JRa A3 A1 =)
{0 Mk 2R IR 1 K o B A R . 3 3 R FE T SCHR[6] [31]38E 52 1A Bk 75 I K < FE 16 S 4 IR AE

R RRPIIR e = AR (0 2 B4R I R LB AR, 002 B T B BN AR w5 B (UL 1.65 m [6]) J5 22 %
TR PRI A A AR R BELAS s MR8 A PR vl (R BE A PR AFL LA 60°C, 2D ) Ay i FEHEL 1.75 m [6]) P 2>
PIVIRR s BREr=E 1 CO £ik 2500 ppm MK fG & ik A ik ™ B, L. 76 25 CHIRE T
2500 ppm ff] CO %24 2862.85 mg/m° [31] (2D ) A & FEELE 1.6 m [6])-
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Table 3. Key parameter limits of fire hazard
3. ARERABESHIRE

e
SES
PR AE el
fie WL (m) >5 5
BECC) <80 60
CO % (mg/m®) <2862.85 2860

4.2, MBIEN S

W R AT E R EAERIER 4 Frsm B B, ARG 1) SLZR &0 CE T 48 i
Fov RECEALE, BT O B R B, R SRR SR AR by 2) AR I TR L
e 20 A1 i fg b - Bk B |

DL OB 6 5 R gm2H B ZE 000, BRI A R 1) A BUZE DT 8 ML, ERTR A AT R A TR
5N M2, R AR B BZER RN M3, H M1, M2, M3 &5 =9 1 A5 6 42 i
sy F22RESFERNPE.

[KITE PyroSim "Gy B BV B, 456 3 Fitthh oy Z & Wik & S 2SR RSE, 7E51 259 22 IR AH
BT E A R E T S BV B AU B AR TR, R A E W E T 5 B B AR
A IE T TV, M1, M2 5 M3 =ANJ5 S AV LR ~F % L4 5.

Table 4. Typical location of subway passenger luggage
&= A WEREITERENARGE

A E— P SIS E =

Table 5. Gasoline ring sizes at different ignition positions

5. FRIBEAESRMERT

2 F M1 (m?) M2 (m?) M3 (m?)
VibiA 1.507 x 1.507 1.507 x 1.507 1.507 x 1.507
ey 2.009 x 1.130 2.009 x 1.130 1.728 x 1.314

SiE AT E AT BN 5 RN KA BT R ST, M T 3 R Bk T S 2R AN R R
BB KR, R 6.

(=
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Table 6. Typical ignition points of leading/tail and middle cars in three schemes

3 6.3 Mtk RPIREFM P ERHBIE NS

M1 ¥ 4

M1 55 2 4

M1 % 3 %4

M2 i 7F

M2 5 2 4

M2 % 3 &

M3 3 2

M3 % 2 4

M3 % 3 4

DOI: 10.12677/0jtt.2022.112007 80


https://doi.org/10.12677/ojtt.2022.112007

48

*

4.3. 1938 3 M H B /FHHY PyroSim FIZEAEF

G55 SCHR[L61 N ILA [FI2E S PRIz & 00, WiE 1 3 N T RARERST LAUE WAL, &7, 456
SCHR[E] [B21ANBLA [FISESEPRIZE 240, W€ 1 3 DT EM T2 ies LAk, PR 8. 4ia Lid#iE R
SHAPRL, AE PyroSim i 7 I T H 3 N7 SRR, PRI 9,

Table 7. Key dimensions and rated load of three schemes

T 1. 3INARMKBRTRBERAL

WIE EN M1 M2 M3
e 7 g LR () 6 6 6
R PR B 316 282 248
BERHUEBAB(N) 1548 1542 1460
KI5/ (m) 23.6/3/3.81 23.6/3/3.81 19.6/2.8/3.60
s B {Ce)) 6 6 10
JaE e AT KL () 46/256 48/256 36/230
K551 (m) 22/3/3.81 22/3/3.81 19/2.8/3.8
1T 6 8 8
e 5 2. 5 FEPERH()AUE BNE(N) 56/259 48/259 441250
% 3. 4 FEPEAH(A)EE BAE(N) 56/259 45/256 447250

Table 8. Main equipment and materials of three schemes

R INMHFENEERERMEL

M1 M2 M3
Wt
ek
LS 4 4 6005A
HuAR B Bl RABRR. MR AR
ThitR BRI
S PVC
BN ) REBE LM, HL
i ) R AR RAMRIE. % 7
YN Ir1) JRE 7 BB AN
JEAR AR DIV #4645 5052
Uik AL T
ks FER
TRTF HH4 4 5052
SEAT B R ERAT 564 5052
To bR AG X 35t B4 4 5052
1T AN 5

N
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Table 9. PyroSim models of three schemes

2 9. HERY PyroSim FIEEHR

ES PyroSim %1 =AY

4.4, PyroSim {AE 534k

1) ‘kJEZ%. “NFPA 101 Life Safety Code” ¥f K K HI /& & o AR . BRIE . Hhisgi FIgeig 4 Fhsiy,
ARCVEEBRBEI SN B TRIRIR T 2 e R B AR |, FRR LGBk, — kR TG I K BT P 85 A
K, AL T [33):

Q=at’ )

RE)T: Q MR ARHCER, HUE AN 616.8 KWIM?; o NKJEHK 2%, BUE 0.1878 [30]. Kk, 4%
HRE)TE, EERE KSR KIEL 57.31 s KIFIE R I K ABEIRIN .

2) iHWHE. 3NHEYN6 Hmi, HETTENE 1 E55 6 HAARMHE, 552 2555 4R
HMIFE, 253 E55 4 FARAAR, HIS T RINTEE 1 ERE 4 FAT 0 E, 07748 RFEAE & XK
DATIERTN . 3 DT RIOEBR & KA EHEIRS 8 FEN . 7F PyroSim HFi%li8 % 6 WEKFREE 1 &
3 MBI KT, ARIEE RN AR K s TR B, R T 66 IR. 3k 10 gAY
FIALBMPTERFEE . & 11 ik e B3 Bk B i BRAE R e (0795 40, BDR TR0 3 AN REii
ASET. HITHESUARELE 120 s AABERIE N R SZ FIARPRAE, 17 120 s FIAI(E SO oK T A e L
B TE R BRAE AR 1], DRI AS ) i P58 R A R 5 281 2 AW B A P B 1

Table 10. Pictures of ASET under typical ignition points of three schemes
F 10. 3N A RABRPIRME T LN AR SR BN EREE A

M1 1%
HAKmD

M1 K2 4
HkmiC

M1 3%
EHkmC

M2 11 %
EHRKEC

M2 ] 2 %
FHKriC
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Continued

M2 f1 3 %
EHKmD

M3 #I 1%
EH KIS D

M3 I 2 %4
HKEC

M3 [¥) 3 4
HAKmD

Table 11. The time of each key factor reached the dangerous limit value of fire hazard
= 11, EEERRIE AR R ARBRE A RTE T =

K S E A B C D E F G H

I BE IR B R AE 60°C 5 i (] 56.5 58 52 54 54 575 70 \

H TINRE WL BIMLPRAG Sm Tt fe] 445 42 386 38 423 432 496  \

T BE I B BRAE 60°C 75 1 (] 66 60 515 595 68 813 \ \

e TR WL BINRAE S m Frkidl 511 486 388 52 522 587 \
Tt BE I8 B BRAE 60°C 5 I (1] 684 63 505 60 65 74 \ \

o FIRRE WL FIRRAE 5 m Frifl 523 499 382 514 537 567 @\ \

Uit BE 35 B BRAE 60°C it i (1] 55 55 48 498 517 552 673 @\

H BERRE W IL BN PRAE 5 m BTGl 415 422 39 379 437 429 503 \

TRV TE BB PR AE 60°C T 75 [7] 65 61 565 515 60 616 655 75

ve 2w IR WL FINRME 5 m TSI 47.1 449 437 44 44 457 47 538
T BE 15 B BRAE 60°C 5 I (] 64 60 58 525 605 615 66 72

. MR WL IR BINRRAE 5 m Frissif (] 45 448 435 42 47 463 462 542

Tt BE I8 B BRAE 60°C it i (1] 52 498 455 408 45 48 495 57

o MR WL FINLBRAE 5 m Frsis (] 47 44 40 38 42 43 46 538

I LA BB PR AE 60°C BT 5 I 1] 49 468 435 40 448 44 48 48

ve 2w BIRfE WL FIPRAE 5 m FiRfI 423 419 36 39 368 387 391 43
RS FIR BR A 60°C T 75 B 1] 49 455 44 395 458 46 505 539

. TR WL BINRAE S m Frifla] 434 395 38 342 365 40 425 48
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45 &R

M1 % 1 & 3 1 ASET 4-5I°8 38 s, 38.8s. 38.2s; M2 %5 1 & 3 41 ASET 435128 37.9 s, 43.7 s,
42s; M3 %51 % 3 %40 ASET 7348 38 s. 36s. 34.2s (FF: Frfs ASET HHU HARS i/ ME). 34
J7 S FETR] 52 F5e A TR] PN A8 20 R R L B AR BR AR 1 M Y 25 K S B BN R R PR 58 CL D & K.

5. IRE A EM AN ZEHEAEE

Pathfinder 7 — % - N ik i AIS S HALES . 7T LTSRS N AL IS B 045 T 1 — B SR
Z4[29]. AR Pathfinder KA FUR B F 1 A Jy o Jik 25 24 4 AR B2 0

5.1. ¥I%E 3 NS5 R Pathfinder 5 ZE4&5!

1) Pathfinder 5 ZE MR 2. K5 3 AN J7 M PyroSim #5751 5 N\ & Pathfinder o7, AR 041 Bk 2 45
PN 30N S T 25 1A M RO IE, 52 3 N R 1:1 Hefd Pathfinder A1) ZE R Ry 22

2) k% FHLAR A RECRBOE. K 12 NG SUIR[34] 3 FLAS IR B S AR Sk bl .
13 S IR B AFIR B N % AR08 I8 PN o AR R T2 2 1 70 AL B R R A [35] [36], b FE&4F
W JEMEANBE AR RT3 95 B 20 LB B KR SEAE (P RS NI % 16~17 2 XS RiH).

Table 12. The percentage of gender and age of passengers

12, WRE MR KRR AL )

Rt R 5 % it

JRAE N (18~60 %) 48.33% 40.67% 89%

ZHENEO0 Z UL, AIERREEMNEA) 4.89% 4.11% 9%
KAAEN(8 ZLLTF) 1.09% 0.91% 2%

Table 13. The maximum shoulder width of each percentile human body in different age groups

13 RFREMABRPEETMUBAGEKRBRE

[EFiXDA: 1 5 50 95 99

B 53 14 5 KR e (mm) 383 398 431 469 486
BT 21 5 KR e (mm) 347 363 397 438 458
16~17 % KR BRAE 53 F 5 KUE 58 (mm) 371 389 426 471 513
16~17 & A BAF LT KA 55 (mm) 357 369 397 436 458

LEEAR T ANER 12, E 1 37 A G R DL R IR R N SRR B A K, VR 14, [,
LEERT R I RE IR, BiE T 3 A7 AR AL AN i B iR SRR A R AR .
RIS, BONMEMFRREEE 14, 2R EAMLE L%, M2 13 4. M3 3%, FEILE 15,

BOE RIHUNR A 5304 18~60 % 1k, & RBEHATE AL P . mINLBUE R AR Ah, WA 5
BOEEM RABCZA, 281N
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Table 14. Proportion of passenger types at rated load of three schemes
= 14, EERTEFABEET 3N HFRNRE AR5

M1 1. 6 ZEH; M1 352, 3. 4. 5;

TRER M25 1. 3. 4. 6 4 M2%8 2. 5% M3 1. 65 M3%2. 3. 4. 5%
T RAE BN 256 A 259 A 230 A 250 A
BE NEE L RE BEN) KE BN KE BEN) KRE BE)
JRAFE T (48.33%)  123.72 124 125.17 125 111.16 111 120.83 121
FAE 21 (40.67%) 104.12 104 105.34 105 93.54 %4 101.68 102
%;E i@g;ﬁ;ﬁ’l ff 1252 12 12.67 13 11.25 11 12.23 12
HAE A (4.11%) 10.52 11 10.64 11 9.45 9 10.28 10
AR 55 1(1.09%) 2.79 3 2.82 3 2.51 3 2.73 3
K JRAE 42 F(0.91%) 2.33 2 2.36 2 2.09 2 2.28 2

Table 15. Proportion of passenger types under the condition of full seats of three schemes

= 15, FRREEALABUBBESRMT 3 N RAYMRE A BB

. ML#2, 3. M2 1, 2, M3 % 2. 3.
; /—\, Parant N Parant N N
ETA M1 %1, 6% 4 52 5. 62 M2 3. 428 M3®# 1, 6 & 4 52
2R BT N B 46 A 56 A 48 A 45 A\ 36 A 44 A

BEAMNER R () ki 0 ki S5 ke 5 ki 5 ki S0

FRAE5 1 (48.33%) 2223 22 2707 27 2320 23 2175 22 17.40 17 21.27 21

MAE 01k (40.67%) 1871 19 2278 23 1952 20 1830 18 1464 15 17.90 18
FEREG.89%) 225 2+1 274 3 2.35 2 220 2+1 176 2 215 2+1
TZEALME@G.11%) 189 2 2.30 2 1.97 2 1.85 2 1.48 1 1.81 2

R EAE B T-(1.09%)  0.50 1 0.61 1 0.52 1 0.49 1 0.39 1 0.48 1

KR T(0.91%) 0.42 0 0.51 0 0.44 0 0.41 0 0.33 0 0.40 0

e 1 A4 2 3 A4 % 3 A4
FaEer i A BN \ \ \ \ WA \ W

—

5.2. Pathfinder {5E 534

BOE S LR BN GG SACT ST R R ORI, N SSLRIMER,  ZE T
THIEREY 4 s [6]. BIZEA N AANFIRI S A 2 5 S0R & I AL B4 Fr 2258, F A 2 R N Bk F
T3 AT RBAT T 5 AR R . R 16 NEIUE BN KON OUBERRR 51 26 F N, 3N RAEW A R aud
FEFF IO FCRAE . 1 2 il 5 5 FaRAS 00 0 S AERIUE BN A R AL sa e i 53 261 T 19 3 A5
FHRSET (B8 4 B AP A A]).
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Table 16. Pictures of personnel evacuation of three schemes both at rated load and under the condition of full seats
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Figure 2. The RSET of three schemes
2. 3N A R F R EHALETE)

5.3. ZGRE5 S

I EE B PyroSim 45 B 43 BT 3K 45 ASET M Pathfinder 175 204 T 3K431 RSET, 15 MK ik 72 46 1F
T 3 AT RGEIASH ASET ¥ KT RSET, EI W sel 4wk, MAaMTHEAELT, X M3
J7 %11 ASET F1 RSET #23t, M1 fll M2 J7 %) ASET MIi/NF RSET, 1 17 Fizs. WRIEX 3 Mi%%
W\ G A EE, AT BRI E A EE5h: ML, M2 (I 184 M3 /b, AT A s 1
AR5 ML, M2 IR A7 J A 2 T )3t 3 6 /N1 M3 PRI 1 A i Py 2 ) PR IE T B 5 iR B AE M
R 1] PR AR ALk RS 2 A BT ) 2 1 B S AR S T A T e — B A (R N UL, 5 BB T (RIS s M2 PRI 1) A ]
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i AR L M3 1R ]I T B 200 mm, {H5 M3 AHEL, M2 BSZAE B R BulE B, AR T B
W2 FE AU R0, WAk 18.

Table 17. Feasibility of safe evacuation of people under 3 schemes with different load sizes
=17 FEBABT 3NMNEFRHOARREMBAIITH

JREHR i 74 BUE NI
M1 M1
ASET >RSET ASET << RSET
M2 ] 2 AL M2 ANH] 2 SR
M3 ASET >>RSET M3 ASET < RSET

Table 18. Reasons why the M1 and M2 schemes prevent the safe evacuation of people
F 18. M1, M2 5 RMABARZRREHRENER

JRIH— JREE RE=
M1 \
HRHECE DA 2 185 ] A =3 JRE A 2 (] () T i P AN A
M2 SIAE R E TR EGETE -

FE 2 AT GUHOT T, ML A 7] JS A (8] 7 2o T A 5 0 i 25 7 AT P32 1) 2 i [R5 M2 PO 1 Jas e ] )
B IE DL K A 160 PR AR ] P T S A A2 DBl T o B S P 1) 2R B M3 (R BRI B S R e

6. &it

1) 7EH 5 kg VIMBRBE AT BT KR 26 4F R, ASET 3@ H A& FHAE WLE 5 m BREIFTEL HEE 60°C BRI AT
B (R, T CO A< 5 PR By S50 TR) A T P DA NS s 6 K a5 e VR 1) 2 4 JRe v o7 B 25 K s P Hh 2k
A 2 2 A 9 ity B ) B e DL P AR PRk B PRAE 5 m, AT 38 ASET E k)

2) EHEHALCT, M1 () RSET 144 82.8 s, M2 f] RSET 418 /v 81.8 s, M3 (£ RSET {4 A 50.1
s, ¥JRT 5 kg IRIMIBRBERT SR ASET, BRIG E38ME DSzl om 55 A1 N B2 B fil: (L BEAR I 2% 1
N, M1 RSET #{EH N 24.9s, M2 () RSET (N 24.2's, M3 [fJ RSET ¥~ 14.1 s, ¥J/NT 5 kg %
TMBRRERTEUY) ASET, il B3RS S 261 T I 2 2B, To18 R AE BN EOE J2 A R AR R
ZAF R, =R URAR R U7 R RSET MBIz /T TSI ARt RLE (1) 180 s [9]3k GB/T 33668-2017 i 5E [t
6 min (360 s) [15], ¥IFFGER, W32 19; =i 575 b, M3 BT FH i ) ek . BSOS e,
M1. M2 g ERCE AT BALT M3,

Table 19. Evacuation times for three schemes under different conditions and standard regulations

® 19, TEFGRITERET 3 N5 REIASBEETE]

{5 FE K 52 6 T RSET K418 %fﬁ@ﬁ; ;%Eﬁﬁf s OB o oM
M1 249s 82.8s 38s
M2 24.2s 81.8s 379s 180's 360 s
M3 14.1s 50.1s 34.2s
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3) M1, M2 [y sta B AT B KPR RE BT SR R B A R RN ER 284 kL, SF @ TERE AR, SEIE M T aRak

BTV K 3 MR A0 i PSR S FOAZE B 5 T S8 UMl I3 10 B o SRR AT
BNEIREL, ELHORBR RS S BGR, TER T IR . R B

BEAh, N T SRR RUE BONEOR A T I 2B, Beit 7 ATl g B 3 b ST A

SEINANRIE Sk (0 vt ORAT S5 FE T, 5 T3 T NG 2 PR A B3 N B, WA 20, 4875 R B 2 91 2R R
8. BHOTAS NRREREMERRZOR 2T 2O R i TAR.

Table 20. Proposals to facilitate rapid evacuation of the three schemes
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