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EF DS fiEARBE THREHABRETME
TAM, BLE, HHEE

(hEIRE EAESERE, BiF KY 410075)

B E: ATHRAKTRENBIRZ SN, BeRARKEDRK A FDS4. 0 AR RN KK BEFFE /N
AR J7 AR R SRR T Y SEAARBERL, JF3R ] FDSA. 0 RS ERIAEHR (Multiple Meshes) #ATRIMEXI 735 RIEH &
D5 BAR BRI IR B 5 SRR BE T ARS8, RLRITER - SRR (BE NI ) Xt A I ) 2 et 31T IF
o GERRY: MBKRT (<20 MW), WK ZSPEREBRINE, ERRKRAET (=20 MW), #TH
ZEWRAEIWE, MHATOKZ MW REER; BEXKABERER, HBLeREBEHER, HHHEe
REEEE LR, BJ5, XHBIHMm AR T —2dil,

RER: BIEAR; BES; L1, ERlk
FRE SRS U459.2; U492.8 SCERARIRAD: A

1 i

WETE ST TR PRI R . il
7 SE MK, REABRYT L., A
b, ARSIk E. MERRE. B R R EEE
M R, mTREKENE M. GERKN A
R 2% dh R B A 25 AR 3 S (A
K)FEZFNRER, BEIE KK KB BRA W
Tt, TILRABRREE ., PREREE, i8I Hb BAT
HERKREAY . Bl TORER . THRHEE
PR, AR 1o W) 45 4 1 ™ B R IR, R
R VER RN S P N NIAY - 73
£ B, e A KM R E R T,
AT PRIE 3 T G544 (9 KR 22 I BB KR e
PR G BEAT PPAL S H AR A 2R B TR A

UTJLAE, RRT BB 4 8 B B 52 B 52 B 3 b
FEMIBEARNER: ZIUBFE IS TR
D QLR E v R SNk BEI S ;I DR SRk
DidhAT THOBIPEAL 7 D4R TH - A
B HC I 8 A B IR B L AE KR PR UG R R
' BTG ST T REIE K I AR B SR A
Fefa & 22k ARt BIAR 45 (0 MR AT T IR
G S Anon BFFX T RWS IRFHHILE T
BRI AT RIVR E BT R, LRI VEHET; Pichler

« Wk H 1. 2007 -10 - 11
FETH . PR B E I H (20033179802 )

XEHHS: 1000 -811X(2008)02 -0096 — 05

Christian X5 %% il 58 73 M 1) e A5 TR 95 L 1 = IR 1R
fB, AT T K RATER S5+ MRS L BK . BE
THBREERRM

A SCEEG KRS FDSA. 0 5 ERI, Xt
ARKRHE T B R A 47 % 29, IR
IEHR H — SR R i K o

2 TEMHR

HRR R N B R SR B IR
B ETL P L RH R A B, B
DAREIE 22 #R BT ST S R B Tl ik, B
EHE ORI O BT O A2 3 km, RRIE M O AT i
TR 2 250, B O FE_ITTgkil 2 /MR
o BEE B TATLROR, LWHEMAREE BRI,
BEEZERK 7 305 m, AiAK7 350 m, ZEAHTRFY
KRBT 327.5 m, $EEEEDRBRKEEE, HK
BRI E A BB S 3, T 1L RRE I B 1% 250 m
e b e A T ar X, T S ORI RE o K&
KRS M . Bl

3 BEAREEGHE

3.1 REFE
RIE N TR %) Navier-Stokes J7 FEFETT
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KK )R IR ( Large Eddy Simulation, LES) . H:
ERTREA T AREENRR. R, ShEML
FRBETTE, BTRETRR, B R g R
S UM N BE
3.2 NUEEBSRIER 5

T L % TE AR5 1 ) BET- 440 250 m, — AN
KX 2700 m ~800 m, [Ft, HUEIE 800 m
HATEELL, THHEXIEA 7 m x10 m x800 m,

B h7E FDS4.0 b, HBEHELILH y H A W)
RO, B LAXE T B G 5 A 4L 38 Sy il i
HEE LB, ZHEBRE RN ELBRE (K
o B O HE B B Hh T 5 B SRR T A5 ) B E R
P8 7K g2 42 5 3R 3 AR O IR 18 1] AL O 5
PEFTREAIL, 33 JE ST 1) S (A A5 B D 52 B AH 22 8K
Z, TENERBEREE. Sk, KCRH
VF 22 /NI O (3 30 A7 S 1) 19 O 1 of A8 400 52 s g
E(E la), [, 7T HEERE TR EREBE
B HE R XSGR M, LIk B E R
PE. ATEEME, 7E FDS4. 0 A SO mY B i A
fil“SAWTOOTH = . FALSE. / 7, #4r W & 1E

A .

“&OBST

XB = - 6.15, -5.42, 0., 800., 0.25, 2.07,
SAWTOOTH =. FALSE. /

&OBST

XB = -5.85, -5.1703, 0., 800., 2.07, 3.63,
SAWTOOTH =. FALSE. /

&OBST

XB = -5.17, -4.5703, 0., 800., 3.63, 4.70,
SAWTOOTH =. FALSE. /

&OBST

XB = -4.57, -3.970, 0., 800., 4.70, 5.44,
SAWTOOTH =. FALSE. /

&OBST

XB=-3.97, -3.37., 800., 5.40, 6.14, SAW-
TOOTH =. FALSE. /------ 7

TR MR RCRE, WAt ERE, RA
FDS4. 0 H ) £ T P #% £ A ( Multiple Meshes) ™|
Ve R E AU 1 DX I R B K TR O, T R T B
KRN RETAPRI, FA DX EER AR B
PR R E o AR Sl 437 KR B 6T R A800KG 4 19 ) A%
Ry FEE TR 5 Ta B RIRE 2 0.2 m, i BE 5[] B9
PIRE R 0.1 m, BRIEFHZLTT MR 0.1 m; LEE K
TRBOT AL R B MM s Fe3tRlor T 70.5 54
(E1b),

a. YCPEHETY

b ASAY A R
K1 REEHERE

3.3 RRHREEMHITR

KRGRRBERNRE T NRER K, BEF
(BHRE) /A hEFER A =FFR, RIEMHEX
SCHR, BRI KK (CKIEDH 5 MW) | Hr 388
BEKCR (CKIETZE 20 MW) | KIS R (CKIED
50 MW) , 3 Fh T4 ¥4 RBGFENL TAES EiEfT
W, BN THRITEREY 6 d, HAEXESRZ
DFSCIRE B 1] 2 A, BT DA KR B BB AR
BREF KR, BB TREENHL,
3.4 EWER

KUK [ K I A T A U T A 3L B 3 40 A
WmE 2 fim. MNE2 HALIEY: OdfkL, &
ERERTME, W A IRERAR, 5 MW &,
TH RIS IRBEALT 50C, QMEE X KA K
R, AT MIREREFE, 15 MW A,
HETOR BEAE HP£E 300°C 5 20 MW B, HETHOR B4
7£ 800°C, FHEEY 50C A£4; 50 MW Af, #t
IR BE 4 £E 900°C, % [T BT IR BE 34 1) 100°C
QFEE X R K, BEHH A BEE,
Bk R TR (BRI ) R BE R .

4 NRTHBEEITFME

4.1 HEERHSH

TIRATIICRFE 40 em ¥ C25 (R L, HEM
BiE S 29.5 GPa, JHMALN 0.2, BT ) REN
IV 4% BBl 9 /IME 200 MPa/m, B KK T iR EE+
AR L S50 R BOAZE, M B, 75
SR 1 iR,
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c. 50 MW @EEEE i A

B2 KURAL IR BE S i 4 A

1 HEZRNSHBK

REE REE+ REEL BB BB BT
%/C A/ GPa JEE/MPa  RijRE/MPa
Wi 29.5 19 2
100 28.32 18.24 1.88
200 27.14 17.48 1.77
300 25.96 16.72 1.65
500 23.38 15.12 1.31
600 21.13 13.73 1.11
700 18.39 11.97 0.94
800 15.16 9.85 0.78
900 11.43 7.36 0. 64

4.2 HEERBRSEH

HHERRDR A8 - S5E, HoAVRER
BERZSI R A KK, BT LA R] i 25 S8 A0 #E =] 250
PEEERE R (18 3) o FrEBON RSB ), MRIEH
BREHE, UBE My RS R, —R)
W BB S TR 10 20% , T FALTE AT A5 . B i) A
ZX ¢ =23.04 kPa, 7KF7iZE; e =4. 61 kPa,

58
R T SR B R O R I SR B R B 0558 RN PR R O O L R R
A 06 B O YO 5t P8 B kel o1
SEr e
L

L

B3 frd - SN A

4.3 RELMHEWFEE

T4 PR T R B AT S 0 BR R iR T
M
4.4 HHER

KRR, B4 4HT 20 MW I R4S
T, W), . WNE4 T LIE . OB
HEREAL I REAE R, T AT T 7 S A
QRMEL, ek EEA, TR, K
LR A R @ R EBAIA AL M T,
FCAHETRERA B ) B SE NSRS Bl , Tk A FR AL 1)
ElammBs, MBRANhEERALL.,
4.5 REHE

TR M ER UL, Fit, DTt
TERZ 2R R, R2 AR T AR KRBT
TR S, M. Z2RH. B, W&
2 ot . OX A4, HETURHEIE 25 548
BEE K RFRL P B /D, X2 B T KK = IR
YEF, 22, B TR mHL i i Wi
AN, MTHTIEHE TREAIEEERTHER, B
BMEERZ B0 ~20 MW, QX 8T, #t
T I R KR FBE B e T 5, TR Ak g
& K I L = RGO/ N . QX TR 2R,
B 2 2 RPURA K TR MEUE 3.6, HEE
K TIHEIR, 4K RAEL <20 MW B, LM
BR, WK KRR, et R, @%F
THETUT B, B A K, 50 MW B, JTF%E A
2.2 mm, HCICKKESIE 22%
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a. BHI(kN -m)

c. M (mm)
4 20 MW B RTINS A, By fhitg

R2 FRXRABETHBHYAS . ABERLEN

ks BH/KN -m BIrEE/KN TRRB HmR
B/MW B BUE BB BUE OB gt M/mm
0 30 -25 116 175 4.2 7.0 1.8
5 28 -25 117 175 3.8 6.6 1.8
20 22 -25 121 172 2.6 5.7 2.0
50 20 -22 123 170 2.5 4.1 2.2

5 RREH I AEIL

(1) ZRFmRERAREK. MR
DA iR TIREE L AR MRV, AR L
RV b B T F BT ok ek, B KRR A /N F
2 ht'

(2) LR ARVFBIEOLT K38 X HEH

B, LARBIFN R KGR RE I K I P i I T
ﬁ:‘:JEHO

(3) AT KAMRE", Ry T E K, Bk
2L, NIAERRIE RN B K X, 5Bl K g K
HOJRINBE 25 & e 18 B S S 4 SR BEE . XU
LA ERE (5 VA (BF4R)  HLPs 1E) . b A el S5 R 7

SYFF B SL I K 5K
6 it

(1) 2T FDS4. 0 rp By R IR ELIL I s fh R 8
KR, FERVEZ /A T AR 48] 19 7 5 R ST 5
PriEFIEAR, FOAR T FDS4. O #5400l T 5% 18 1) 1R
ME; RIS T PR I BCR, W AT,
S H] FDS4. 0 7 ) 22 T M #% 48 AR ( Multiple Meshes )
HEAT RORE R 7, AU E SR AR ] 3 b b B R B AT
T

(2) BERET, HTUMBE AL RS HER,
T WA T 07 MR8 /N R sl 71k
EFN, TERR, HA AR E A BR

(3) M RR T (<20 MW) , R BIH % 4
PERERE IS B0 2, TEBR KR T (=20MW) ,
BTN Z SRR R, THRALK R 2
WiRER; R KRMERIE R, HBIZeRE
BEREAR, HE L2 R BB R K

e pd ¥
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Assessment of Tunnel Lining Damage Based on High
Temperature Derived from FDS Simulation

An Yonglin, Peng Limin and Yang Weichao
(College of Civil Engineering and Architecture, Central South University, Changsha 410075, China)

Abstract; FD34. 0 (Fire Dynamic Simulator) is firstly used to simulate fire with different heat release rate
(5MW, 20MW and 50MW ) under no ventilation. Small cuboids are heaped to build curve tunnel, and multiple
meshes technology is used to establish grids. Then, based on the transverse distribution of temperature derived from
fire simulation and material properties from relative experiments, lining safety is assessed by load-structure model ,
that is direct stiffness method. Resulis show: under small fire scales, lining safety can meet requirement, but under
large fire scales, only lining safety of crown can not meet requirement; with fire scale increasing, safety coefficient
decreases, especially in crown. Some suggestions on fire prevention of lining are finally given.

Key words: tunnel fire; tunnel lining; safety assessment; direct stiffness method

bbbttt bttt b bttt bttt b bt bttt et
(EB%95 )
Fire Forces Optimizing in Freeway Tunnel Groups
Based on Emergency Rescue Risk

Jiang Xuepeng and Xu Zhisheng

( Disaster Prevention Science and Safety Technology Institute
Central-South University, Changsha 410075, China)

Abstract: The layout of fire forces in freeway tunnel groups has become an important effect on efficiency of
emergency rescue. The idea and method of the optimized disposition of fire forces are put forward in terms of
emergency rescue risks based on the response time of fire engine. Taking Cangling tunnel groups as an example,
some optimized suggestions are presented to improve the time-efficiency of emergency rescue.

Key words: tunnel groups; fire safety; fire forces; optimization



