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Abstract

Evaluating whether a railway driver can safely evacuate within a reasonable time is an important
part of the design of the driver’s cab of multiple unit train. Based on the existing related safety
egress standards and literatures in both the rail transit and public building fields, this paper pro-
poses the evaluation basis and assessment contents of the safety egress for multiple unit trains;
and puts forward the components of safety egress time for multiple unit trains and relevant rea-
sonable values in combination with the general safety evacuation time criterion. Finally, a safety
egress simulation analysis of a cab via Java is taken as an example to introduce the application of
relevant values.
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1. 5|8

PN G A ECRI B SR T 20 tHZ0H), 245 SR W SR IR L U7 A1t 50 56 28 14 2 A R 5 AT A 9
M 20 tH20 70 FARTFUR, 22 A BN R 5T AR SR NI AR AT Bl R IR T M\ 20 TH4D 80 AL,
EBISLIR F B, R A B U ST a6 N3 12 B vk SENUVBL T g AT i oe, R SL T 2RO T 2 A s EUT
AR, M 20 2D 90 SERHTER S, WA MR RAEBIENAT AR E T TT, R AREZE
Bt T & AR A A AT B SE PR RANTF B[ 1] [2].

AT R ARG TR N A 2, R8T SR 2. w S & BT K&
i ERAL[3]. AR Z TR LA T2 2R T 581, 41 GPSS-PC, SimScript, MathLab
[4]e FRRLL) R T HY KRR, HAMEE, REMRLIUED CIETHATRE, SRR
K, dE W LB R AE[5]. Java B i& GPSS-PC, SimScript, MathLab 254 B T B &, BA RFEMEME
0, BT, BT SRHERIILS[S] [6]. BT Java FEXESRERYE, ASCEBEE/ENIR TERH
TN EH B e B B AT, FELL 3X R4 7] R ML= 22 A B s B AT MBIl T 7 A 4.

2. FEREF RSN ITF] AR
2.1. (ARSHHIKIE

F T8 2 22 A i 0T B A AT R HE AL 45 . (GB50490-2009 38k 17 4L A8 JEH A KLTE ) [8];
(GB50157-2013 bk 1T #L3E) [9]; (SFPE: Handbook of Fire Protection Engineering) [10];  {&5BH
KPEREAL#AT) [11]; (BSDD240 Fire Safety Engineering in Buildings) [12];  (TB/T 3091-2008 Zki&Hl
ZE R LHROD A R R 2 AT ) [13]

22. HASHHAR
F LS 2 A HLERAE S AR (22 6], O 1 ORIE R HLAE 55 S D s A MO BERS 2 2k, (BN

45545-4: Railway applications—Fire protection of railway vehicles—Part 4: Fire safety requirements of railway
rolling stock design) [14]#EHLZE =L P MBI L% E 1 AR SFAZNT 500 mm 5 400 mm 58 (1) 55
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SAE . Bk, ARSRHLT, AT UA 2 R R e, 1) NEPLERME 2 5 2) 7L
ME I BT B

23. REBBS RAFRERR S

2.3.1. EHFLHFIFER A R LB E R TEE

H%,IW%%%%%&E@%EEWA&%%%MW&%,l%ﬂ»%?ﬁﬁT%ﬁé%%ﬁm
(Available Safety Egress Time, ASET) [15]&k#5. HE, FE (GB50490-2009 3§ i i <2 8 £ AR KT )
m¢732AMEW@ﬁ«m%mnam3m%uﬁﬂﬁ»www9u9hﬁmwﬁﬁ%$,E%%&ﬁ
RAINEBLT » L ORERG— F1) 333k 51) 2 () 0000 e K3 12 DA Sl 5 B R 23R % #E 6 min (360 s) P 4= 4l
R A, ST EHYEEE T b, i H 50450 — Mo T i i s RIS, R R R B T
EHFNERNE R 2 X 2T Rk tr, ARSCRUIX 2 AMFRMESCHE KR, 4 T H 22 2 s St
[H](ASET)ffi € 4 360 s (6 min).

2.3.2. ARZREFHEREHEE

K1 R BN 522 A O TR S 11 [15] [16] [17]. AEF a4, B 55 22 4= i BUs) 18] (Required
Safety Egress Time, RSET) & 48 M % 15 i A Bif ZIHEE BN G 22 A B B3 22 4 DX AN 8], /6,95 o IR R 4 ik
I 16 fatarm TRBIAEI 8] £, FHN GLBT EORE BN 8] fynoves e HF IR A I 18] SCELH 50 B2 IS 1] £y 1S SEIN ] e
WSy, HOCHRPT LA R SRR [11] [17] [18] [19]:

tRSET = ta]arm + tp +1

move

= talarm + (treg + tresp ) tmove
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Figure 1. The criteria of safety egress time for people
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1) PRDE T 18] (2410m)

RN BT 1) 0, 955 M 00 ) 7 55 T IST T) g R HE I8 RN SR PRI INF ] o RN 5 A M 7325 BhR
ARG AR T o T H B SR BRI 9 5 P I [R] 3 2 e B R RE L S U I i 52 DA A R
PRES R B IR, PRI ARG Se i, PRINR By, BRI (A R . N AR 7 vk 22 N
N 53 388 3 A0 AT R 5 R R B SRR R S IR A e KR BRI, — AR R YR N 3 B i
AR ZHAFHL T HARA S H o FRR A . Bk BRI 9, BRBKRKIE 20 s Z )G KR
P i PR AP A AR vy, TR0 2 38 B0 T 8000 381 K ¢, AT Sk A 30 5 4 R S N (] B9 20 s [16]5
ELSCHR[ 175 H M2 4 A FE 25 RE AR IR I 18] B2/ 60 s (1 min)s

2) PAENAEI 8] (freg + fresp)

TRANEN 2 R E R BB B 5, RIERBEUT 30 < w0 Fr 7% ZE R0, A HEE SR A, AT
DHBRSIFTEI[11] [17] [18] [19]. TABNERF RN A Sk RS R & F B R, AIMNES N RFER .
ITNRFIE S X @S BB ARE . N G R L N R AR BERFAE A OC[20] XTS5 %, —HaT R
R #0077 AT %, I AN [ Dy RE XA WA — e R i 25 N 01, Bt LU 5% w7 I 8] 3
W, 1 ZTEE (BSDD240 Fire Safety Engineering in Buildings) [12]79 M4 Gt 11 #5511 22 56 HE 47 11
B I I N R AN A K R RGN N A TENPER ] BT 2240 LR 02035 # 240, 10 H
ZEHH B SRS N L, BN SR TENERT AT AT 2% 36 1 AR HCH 60 s (1 min).

3) AIWLELHGZ B 8] (fmove)

B3 BB 21 I 1] A2 i3 AN SR 46 50 HE I8 BT T 20 1 3 2 e 4 XK B TRD [ 17] [18] [19], BP & AR kA 5 2
WA ZERZ HEIE . B ECEI A A o P N 2 22 A R 270 4 0 DR 1 B 1) R Rl I - A B3
TR FEITWEEZFRE16] [17]. NMERIGTRAT T84, ARG . X9 s RiA Rz B
XFN BV AEAT AE IR R ZE R, XA 22 5] F LR AL B % B F[21]. (SFPE: Handbook of Fire Protection
Engineering) [10]H1 (BB K IEREABCT) [11745H T N ABE AT HE, V£ 0E 2.

RERZN AP E R A RSB, (TB/T 3091-2008 42 ML 25 5] HLER M £ HERS 20075 ) [13]%13%
[ Bk BR AL 4 AL S AR BERAS A WIAAE , T A AT SRS ALY E T S0 @RI A . BT
KHINE SIS, DA 4 AL 5122 (1) 22 4 B A B N LU AR ATE 2 . 25 18 B9 42 N 17 [R5 —
PRSI 23 (B A%, DR AR YR o AR F RSP B 1P 3525473 B 1 m/s VRN I ML B SO Y038 - Bk At
BT A HLAEI AL A T 1 NI 25 PO R, BT B A, TR AR 4 440 60 o 30k 2 ) L 2 I 7 i PR Y
IR BN 60 s.

B, AN GBI R ) (frspr) /D T 1T 22 A BEECN 18] (Easer) AL AN R BERE 22 2 BB 21]. 276
FREE| FIREHRZER, KRN ZR W60 s). mHLATBIEREE 60 s)v FIHLLA 1 m/s ERHCE
WEE, MBS H TR TR B R I TELE AT 6 min (360 s ABETT 7 22306 2 B B Bk . BRI E 3k
P3N 53 BT 75 B 18] (tser) 5 2 T 3K

lpspr <360 s )

&EI] Lalarm T (treg + tresp) * fmove < 360 s; ﬁ:‘qj » lalarm = 60 s, treg + tresp =60 s; JH: move < 240 s El]y\jé*%o
3. FIEREHRBIHESHEH
3.1. (FEER

HT Ui B i mI LS BRSNS 2 Fros. mIHLE R AR 00y 3 ARy AIMLE . SR
VIP %. HLERFNEIELIAEE, WOERE 1 AN 2 i A w1 SWELS 8 Mk
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Table 1. The preparation time of different fire broadcasting system
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Table 2. The walk speed of different safety egress conditions
=2 ARBRHPITRE

PR AT (m/s)
N s ‘ \
KB Mk LB AL MR A B L
XTRRFINIE . WATREE A AR T 1.00 0.45 0.60
SRR E . AT R AR H S ORI B 1.30 0.58 0.78
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Figure 2. Layout of the multiple unit train used for simulation
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3.2. AL RN ZANE 2 —HRE

Kl 3 A Tava X mIHUAA A B I 67 22— (e TP BR oA, DRI A — 0 B RT ) 7 ) 396 2
VBRI 07 0 A (P 3 e ey 5 0 7 TR ) 0 28 2% Oy & A IR 42 e 07 AT DAAS Y, A AL A 3
WEAE B AL FE A 1 /) IS B 18] (fmove) 294 2 56

Rl RIMLAA FIALE (7 6 2 o BRSO BT S0 R IR B (B8 fmove = 2 5 + 60 s (R HLEAIE M
IR A]) = 62 50 fmove < 240's, WRIRBIZ RN M B BT A7 5 2RI E K.

3.3. AIHLAAIIIBRER

P WL AR ) B PR T I T R VIP 22 0], "L B s g ik
F Java 3 =] AL SO0 T TSRS 07 A (1] 4 R B 2 5 ON 2 i B A7), 38
A MU T TR B I A2 B I 1] (fnove) 299 11.8 50

B, IHUABEE TR BT 25T SN R RIREENIN TE N fmove = 11.8 S0 fmove < 240 s, BRI B % F]
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Figure 3. Safety egress time and egress route simulation of railway driver
from one of sidewindows via Java
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Figure 4. Safety egress time and egress route simulation of railway driver
from closest sidedoor via Java

& 4. BHLARLE AT BRI BY B8 12 FB 8]

DOI: 10.12677/0jtt.2018.74029 234 ACIHEA


https://doi.org/10.12677/ojtt.2018.74029

EARMS %

4. g

WAL, AR 1B AP A GO (AR R, IR T 3l 2R LA 2R R R 1]
WM 60s, NG RITRBN RIS (8] B HON 60 s, FIHLAIGHCT 2218 B B HON 1 m/s, RIHLZER FIHLE M
EILFE RIS TR EL BB N 60 s, BHG L FIHLHIRE B IH] (tmove) #7 /N T 240 s TR B RIHLEFF & L 2L E K .

AP E RN E ZEHACH 2 F8AE, SRR MFEINLEME LR, 55— %R AR rmTikeE.
WHFE RN, RN 248 22 RIS 90 FEAR [, N RO 755 SCHR[ 141 283K, e BEEAT 5 7] AL ZE T
BRFESK, FIHLEIFE BN 18] (o) I W T 222 2 55 BRIG_ERRIT AOM 1) B wI LR AL (1Y 22 4 UK FE /N T
240 mo M 3X Bh A R HLERAEN TSR BIRE , AU RIS PTG 2 — B AL i RS A2 62 s,
AN R ik 2 22 A BRI D0 ™ MBI B T TR I 75 B2 20 11.8 s, SR RUVFRRTSR T, RINLEEE LN
PACIEFMEAL T TER L. A )5 BRI TR — DR R 2 (0 L B S FEAE N, [RIIN A 6 ZEXT R LA
00 22 4 AR SR TE R 7 PO I 1) BEAT SR IR IR 48 11t SN T SEBR i HUE

ZE&UWH
ACEBIE A A 3 2R R B R B F1(2016J011-C) .
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