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Analysis of Aerodynamic Effects of Intermittent Buffer Structures in High— speed Railway Tunnels

sAl R, BB, B, g, £ Z

(L TR AT AR =B, 1HKHE 056000)

O ME B AR R, B BRI T 5| A Sl AR )R R, T A kY B
M, RERARERE 1 O BRI IE R, SRR R R T S wh A —— A BT R G b A R . BT S AT R4
JEE W N=-S Irfe, FIHHEH PR B MEUBBAUR 7, W w81 42 30 A B 8 4 2 0 SO AT RN, 43
Prons A A Re e, AR, 9 TRIEE . Wi m AR A 4 D7 it AT AR Y, Xk FEAN TR T A ROR
AT S8, SR [RIWT Y G2 w5 44 ] LA S8t e AT A0 e T 4 90 T 3 60 B 10 i MR {1, ol 2 T g i 2k
LT, RS BOETE I R s 2 ) T L o R RO 395 WA A 150 m® L ROy 11 m,
TIEHN 0.5 m i, FEARACRELS, A% 54.38%

KR FEKREIE ; ZEePAH s TRARDG JEIIREIE

hESES: U451 MEAPRERS: A XE4HS: 1005-8249 (2024) 05-0097-06

DOI;10.19860/]j.cnki.issn1005- 8249.2024.05.018

GAO Limin, YAN Yaguang, YANG Binbin, SHAO Jianheng, REN Yuan
(School of Civil Engineering, Hebei University of Engineering, Handan 056000, China)

Abstract: With the rapid development of high— speed railway, the problem of aerodynamic effect caused by train breaking into
the tunnel is becoming more and more serious, in order to reduce the harm of micro— pressure wave at the exit of the tunnel in
the speed improvement of the existing line, a new tunnel buffer structure, intermittent buffer structure, is proposed. Based on
the three— dimensional, compressible and unsteady N- S equations, the aerodynamic effect of the whole process of high— speed
train entering the tunnel was simulated by using slip grid technology and numerical simulation, and the characteristics of the
initial compression wave were analyzed. The results show that the discontinuous buffer structure can effectively reduce the
maximum peak value of the initial compression wave pressure gradient and slow down the rising speed of the pressure curve, but
has no obvious effect on the maximum pressure. When the number of intermittent buffer structures is 3 sections, the cross—
sectional area is 150 m*, the length of a single section is 11 m, and the discontinuity distance is 0. 5 m, the reduction effect is
the best, reaching 54.38% .
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Fig.1 Right elevation view of the exterior of the train model

W A28 TR R BT TR 100 m* | K JE 1000 m iy
XU BRI, e W ) e 5 A B T RE TP O S R A
FRFRTE A T 60 m Ab 5] T 59 9% o 5 ) Sy i R 0%) 5% 1
AN vh S5 R, 27 vh 4 R SRR E R o 5, E
K2 iR

HUME

I
ol

(b) #EHTHEE
2 HEIRERE

Fig.2 Layout of intermittent buffer structure
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Fig.3 Calculation domain and boundary definition
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Fig. 4 Numerical simulation and literature
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Fig. 5 Comparison of section number variation
pressure and pressure gradient curve
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Fig. 6 Comparison of pitch length change pressure
and pressure gradient curve
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Fig.7 Comparison of pressure and pressure gradient curves
with changes in inter nodal spacing
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Fig. 8 Comparison of pressure and pressure gradient curves
with changes in cross— sectional area
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