] jcmik

HMESR 2013,31(21) 5 i X (Papers) ﬂﬁ
Sviv hb IR A K S @ MHPE BE T 7 T4

EFW AW, RAN L F B, E

. P RFERIEFR, KV 410075
2. A Fm I L KRFHEKIAZFRE, LT 100022
3. ek F By Rk TR B A A PR B IR T HLiE 5 W T TAZ AR TR, R X 430063

BE WHHtTHRREER—MFEBTLEEX, EARERHREHE—BRETELEBREEAS &, St THRRBEENH
R RHNRABETEERA NI FH T EENMAY, RBEHMEANORE, A ABAETEENEESRE S H
R #5  X B, (IR SR 1R E HE I X B I ZE 4T 77 1 HE T A A R RUHERR I 3 5 iR AR AR FE ik UTLT AR T, B E XS

8 MEIF S B X BEFn 3 i@ MAHEAL 5K, F A FLUENT 382 B35 S A RES BEEHTHEMTE, BHilGERRE, RS RHE
EHER B AR i, BB E TSR E, TARRIENE FHERMMNRE LA RNRERS IIE T AR E R HE
HIZITHEE M,

FEW HTXEBRREE;BERHRET A BAET  HRE G X

FESES U459.3,U4535 XEEEETD A doi 10.3981/j.issn.1000-7857.2013.21.001

Design Method of Ventilation and Smoke Exhaustion Against Urban
Traffic Link Tunnel Fire

JIANG Xuepeng"?, FU Weigang’, YUAN Yueming', LI Xu', WANG Wei’

1. School of Civil Engineering, Central South University, Changsha 410075, China

2. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China

3. Urban Rail Transit and Underground Engineering Design and Research Institute, China Railway Siyuan Survey and
Design Group Co. Ltd., Wuhan 430063, China

Abstract The Urban Traffic Link Tunnel (UTLT) is a new type of underground transportation, with quite a few entrances to underground
garages. It is more complicated to design the ventilation and smoke exhaustion for the UTLT than for a general urban straight tunnel.
According to the structural features of the UTLT, the design method of ventilation and smoke exhaustion against UTLT fire is presented.
The UTLT is regarded as an independent structure apart from adjacent underground garages in cases of fire. According to the layout of
the ventilation shafts and the ground access, the UTLT is divided into multiple smoke control sections by the fire roller shutters. The fire
smoke flows out of the ground following the travel direction in the limited smoke control zones. An UTLT is taken as an example, with
eight sections and three smoke exhaust patterns. The smoke control effect of typical fire scenarios is simulated by FLUENT. The results
show that the smoke is limited to the flow in the setting smoke control sections and can be exhausted out of the tunnel. And there is no
back—layering flow of hot smoke, which can satisfy UTLT ventilation requirements and ensure the safe escape for people in the upstream
of the fire and the vehicles in the downstream. So the design method of ventilation and smoke exhaustion against the UTLT fire is
reasonable. The research results can be applied directly to the design of ventilation and smoke exhaustion for UTLTs.

Keywords Urban Traffic Link Tunnel; design method of ventilation and smoke exhaust; fire roller shutter; smoke control section
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Fig. 5 Ventilation and smoke control modes of UTLT: Air
supplied through entrance or exit and smokeexhausted via
shaft (a), air supplied through shaft and smoke exhausted
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smoke exhausted through exit (c)
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Fig. 6 Relation between smoke production
volume and heat release rate
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