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Abstract:  To face the challenges of evacuation and rescue of fires in large hydraulic tunnel group and
the unclear control mechanism of smoke barrier, numerical simulation was employed to analyze smoke
spreading law and fire control mechanism of smoke barrier. The smoke spreading path and the visibility
distribution were analyzed. The impact of installing smoke barrier walls on smoke spreading speed,

visibility and temperature was studied, and the effectiveness of smoke control measures was evaluated. The
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results show that the smoke initially spreads along a single two-way direction, and is affected by ventilation

airflow when reaching branch tunnel with smoke reversal, retrogression and increased intrusion range.

Smoke fills the whole ventilation network within 500 s, the stratification interface between the smoke layer

and the lower air layer is unstable, and the height of the smoke layer at the intersection decreases more

significantly. The smoke barrier can promote smoke propagation along the diversion tunnel, and the effect

decreases with the increase of propagation distance. It has cumulative blocking characteristics along the

tunnel direction of the construction branch. The influence of the smoke barrier leads to the temperature

decreasing as the diffusion length increases. A smoke storage pool is formed in front of the smoke barrier to

enhance the degree of backflow of smoke. Behind it is the smoke deceleration and pressurization area, and

the smoke layer rises.

Keywords: high altitude; tunnel group;

numerical simulation

0 3| &

T TP X R B K i, TR A 2 R AR T 5
SR TR 52 SRl A0 B R, 6 it e AL
AR TSR BRI B AR JOR, A
TR, 5P s 6] A AR R R, T A B T I, 5 N
BB AR I 2 KT AR AR IR M, = 850
R4 B, L, PR iR K KoK TRk W
TR IR BE P AL DT TN R TR B 22
S i B T B

T, 70 s AL B 08 07 i 24 Kt
FE , LA BRI S5 AL 0 o0 2 B R B KGR
L BiE -3 A LIPS NN B/ 1 € - a0 i
W A Bk 3 45 4 R A S 00 i 5 XU R 1)
JEERE (AR 50 5 43 S T ) A 28 g R R S
P, B 73 20 B IR e 57 XL T -5 R I 4R 22 i ) 5
ZR O R A AL A 3 XK A
BRIV IR T R A TR T R i %
YR Z ORI 2 A T g ) A5 R
FEXHRE (CO W RE W AR AL REE s R 7E
F A T 2 DU AR i — b 1) T 7 R 8
R BB LA K B 1T 2 B 72
& JCHB AN L I FRCIHE T8 A T BE | Xof B Lk AR
AT RSO ) S P4 A e B 1 g i) o
BB 5 BEL A 0 25 306 i A 1S, OF 2 T TR
P B 1L Sl A BE A T ORI IRLE 2y
A A g B P B R B A KRR R 4
PREET

TE R R AURIREE T, M0 T BE TR 2 ) — 4
I HICH P TP SR TOUNA L B i v 4 5 JEE 4 T g
BEOR . FHTRER R TR 1 IR IR BRI AR

smoke barrier;

smoke control;  ventilation network ;

SRS ZFE A 1w 38 KT HE S A R 2 D
T T HEAIE 5T, A 6 AT Rt B E A OD
A DR R I B K B RR I R R B
(R X 22468 22 A A0 ML B 3 C I 28 2 A 4 AR A e /b
U A B T 8 A S LA LA e A 413

PRI, 2838 P2 5 R TR R AR g I
KRGy , R BUE DT BT TF AR AL R ek K
PR BE XA A2 Bl R 0 BT 5T, 458 7 14 0 2 BE X
TR AR AR AL A AR B U TR B AR,
ASI A BE I A4 BT S 1S4

1 SEHRIKKK IR &= E Bk

e TR DX L B B D R R =
KRR BRI S LU WA SR AT SR A 2 T
I 2 T N | R 22 R R IMTRRAIE 224 i T
SRS T AP TA RS B v S PR, R, X6F
A0 S P 35 52 4k 2 ) i 58 R Tl 7 P KRR A
PR R 2R S5 G K R RO B R T
PRI, 6 2RI RE T P47t T 4 283007 ] i Bt T
SCRRE S R — 2087 A B R, CE R S
G i 08 1 A/ AR A 0 AT it T30 R AR AR Bk A
LU

1) BZR, BRI R TP & A7 3 4
R KA A2 2 B 2, W 5y BRI
Ji” R B IR AN KR ], MRS IR A R v 5 2K
MR 2 |l S XU 55 B — R A Ry AN TR
M AR B HEN 2250 AN TS

2) R, BRI R A2 R A ) KK A R
WRBE T8 KCURAR BHIRBE RTINS | R I PRI X
MR LA T AR ), R 425 60 A i v i 3R ] K
AU RSO S 2 A RE LI SR R R 7SR



hoE e B o

- 60 - China  Safety

Science

343
20244F

Journal

F1R) 3 XL 256 e i A B A T i AU AR
ML, 51 k2 KW,

3) FEAHAME, BRI AR AR AE AN E PR
G R EEL IG5 B N i i R feE
KINSY HEERE, BRI A DR A Bk 0,
SEMRAHER O FETC R I 2548 | 32 sh 23 B HE AR K
BT ZBRIEOL T, B A -+ HEAR " A $4 40 0 BE B 2y =X
WIS MRAR 2 B ) T B

2 HEFESIHTEIR

2.1 #HEHZE

1 FH LAY Jy SR 8 K R BhASHEADL R  , 38 ik
{5 HoK A Naviere-Stokes il 73 R 2H 1Y 7
PR B MG i, R IR 5 12 SRR
R R FHR G 43 BB RS | AN ] R 40 BRAR SR T 58
B 1AM FAH Bk SR AR RSP AR L R a2

dp
—+V . pu=0 1
Py pu (1)

FoHr. p ﬂ{]%_:}z}"z,kg/m*?; t BT, s; w SR HURE K 6
m/s; V NP RITE T,
a(pY,)
at
b Y, NS DR S B B8 D, R LRV Y
Sy THARK, m*/s 5 m”, R | R T SRR AR

+V -pYu=V -pD, VY, +m", (2)

K okg/(s - m’),

p%+u'Vu+VP=pg+f+v'T (3)
K. PRNET Pay g HESINERE , m/s”; £ AR
B|HIMYSN SR8 ke/ (s - m) ;7 RN F5K
i, kg/ (s - m'),

d(ph D

<§t> +V-phu=£+qu—V-qr+

V- kVT+ Y, V - hpD, VY, (4)

Ky b WHES )/ kg T RHIRTI2HIREE K b SR
FE,W/(m-K);q, PG R W/m®
2.2 MfgIEE

A BUEAE R % TR 6 S BIE K T %
T K 4 2% — 28757 W TIRE iite T S T8 g i) 4 4
SRR YIR) A 208 XU ) 240 A4t AT, A5 A W) o (TFT ) 3
BAE 1 FrR, Heb BRI AR R 11 m, [
950 m; 0TI W TED R ST O 10.0 mx 8.0 m ((E x
1) o il T S Al — it Ay 4 T T A AR XU T TR
WETE 3 5K TRRIR 5 S A AS AL, Wil X 5,

KRR T ] 1—3 5K T RR R 5 SR B B il
A28 2884, LA IR B D JEURL, s T SR A2k D
1] Ko il , T 7K T RE I B 2 5 1o Oy Bl M

T S

1 HERBRENS ()

Fig. 1 Numerical model and monitoring location
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Tab.1 Monitoring parameters of location and function
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Fig.2 Diagram of ventilation network
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Fig.3 Smoke path and characteristics (=60 s)
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Fig. 6 Influence of smoke barrier position on smoke propagation time
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Fig.9 Effect of smoke barriers on smoke temperature
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