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Research on Anti-wind Measures for Sections with Special

Terrain and Physiognomy of High-speed Railway
ZHANG Guangfeng GAO Zhiwei
( China Railway First Survey and Design Institute Group Co. , Ltd. , Xi’an 710043, China)

Abstract ; In response to the phenomenon that the car body shakes when the train passes through the section with change
of terrain and physiognomy as well as transition section between embankment and cutting in strong wind area during the
joint debugging and the special test in the 100 km wind area of Lanzhou-Xinjiang high-speed railway, the further study of
strong wind flow field characteristics and anti-wind measures of section with special terrain and physiognomy is carried
out in the paper. The research results show that: (1) The weak link of the anti-wind project in subgrade mainly exists in
the regions with variation of terrain and physiognomy, the transition sections of embankment and cutting as well as the
transition section between wind-break wall and cutting, etc. The speed variation rate of wind in the transition sections of
wind-break wall reaches the largest. (2) By using engineering measures like increasing the height of wind-break wall,
outside supplement and inside cutting of wind-break wall, extending the embankment wind-break wall and modifying the
terrain and physiognomy, etc. , the strong wind flow field characteristics are effectively changed in the transitional
sections, so that the safety of the trains and comfort of passengers are also improved.
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section

TR AR 1 776 km fEONTES LE RS ORI R B, T A AR 2 5 P Bl RX

5 %5 H #9:2020-03-19

TEB® AT 5K F(1977-) I Bz R TR

SISCHESC K, W . R TR T SR B S B R AT T L [ ] . e AR B 1 AR , 2020, 11(2) « 32 - 36.
ZHANG Guangfeng, GAO Zhiwei. Research on Anti-wind Measures for Sections with Special Terrain and Physiognomy of High-speed Railway [ J].
High Speed Railway Technology, 2020, 11(2): 32 -36.



%3 4

TR AR R AR R T SR B R By XU e 5

2020 46 H

DR fe i R 3L X 22 g R B T R e R KX
390 A H IR ALY 22 PG XL DRI S5 358 P ) AR EIURULS.
KX = HURUX GRS e LUK
B e K RGH AT 36 60 m/s, 24900 12 G RV i) 2 £, 2
i Lk S KUK 2 de

B RX B RS, NG D, 208 X RE
Je R [ G A S E AR R R AL 22— KX
R KIS, M8 2 , REA KU AU Z=
PR AU R EL XU B R 0 S A B AF
oK 22 U 220 R | R SRR B AT A, BE RN
TR R R,

2B e AR B R IR 1B L 7 KU R AL T
S SUITa] , 7 K PREE S A A , 8 A KR
DX 3t 2 3t 5500 Aot B i e A e 8 Bt B A SR
2y AH B 42 2 PP PR B TE SL VRS N

AR R AL T 36 I 5 B0 , 1 30 1 31 2 4% 30
LATEPRIE S B R RAE 0. 11 ~0.23 Z[a], /NF IR
{E 0. 8, FEH IR A A R ) Jy | A AR i s B2 e
If) ZRABUAL 28 S5 A 22 2 ) 2 2 VR AR AR B 3 e 2
SFEEAN o 0PI 5 7 R ENUE R W, R A
RAAEHIE H A B, RV S o 4 )7 K45 4 e 9
BehrEwiE"

Ot R A A R MY M S B 2 4
IR % G 3 1, TR 3 3t 1l 35 B R KU 7 AL B
B R Tt A T TRAC I T AR W 2

1 BETERAKRAHFIESS

i 3 A B 5 A e R o s B B B 4
B, 2 A PR RE AN B g “A 48 b BRI 67 B B
P S S DA 5 A 0 XL e 9 B B 5 9 R ek
VE B B B SRR

BT R AN, T X RE IR i B L ik 2R AT
IIMTRIESTE, LASRE A PR AR AL BTy XA it
1.1 RIaRRE S

ARG I A5 i AR A, T4 5 B S B 48, a5
BRI S5

PRAL S B R v B A B, TR TR AT
TEF AR L AU PR S 9 o ) 77 A — S XU T R T —
JRE A IR, AP X B T AF AR B I 58, S I ik
BN EALREA B L o (R P B AP XU 25 M iy
JEBE B A2, W S BRI A A s . D A
B B L 977 DX e o 553 B 1 B A IR, 2RI
JLATT AT T 500

(1) AR IR AN R = BE AR KP4 B Y 5

[f] 34 J3E 7122 S A

BB 2 m 13 m o A KPR B Y D5 1)
Sy AT Z N 1 2 s A AR O AT
N YR 5 e B BB AL | AR AR DL S O SR B I (B i
N o

20+
— 1x2m ---- 2x-2m

10{[

|

.
r T VVA T T TrT 1

2200 =100 731005, 200 Moo A 400

b s A4 N Ny

I8 -107 AV,

R

>~ -

-20

£ /(m/s)

307 KPS/

I BHE2m SELHKFERLEY FREESENH
Hh £% &

307
204 — Ix3m ---- 2x-3m

10

A"‘G. I\ﬂ
I T LAY, T T | 1
2200 \—==100 XA 77 100 200 / 300 , 400
N2 / \ N\ p
410+ == ,

KB S /m

B2 BEHEInSELHMKTLEY FREESESH
£ &

Yy I/ (m/s)

P AN ] o JBE AR B A Y T e R
OrAi it 1A 2 iR OB AR — B, B R T
TERIAE RGHIGE (R -, BP 2 ZRAb iy KU I B AL R, £k
SRS AT 5 BT A AE T XU 2o P B XU 5
S PEAL o T A XU I I B AL r XU AE B R
7 PN

(2) IR AN ] o5 BE AL K- T A 2R B0

I BUA F R PR 3 m S REAL A 10 m g BEAL
AR T B 1 S i oA 2 i i P 3 18 4 B s AR
AR R UE AR U I B, e GRE
1 i

5 BRE YR/ (/s)

150 15 30 45

B3 dERBREEBHEIn SELHKTEHENKE
SHE



3

TR AR R A A T S5 B B By XU O 5 L

2020 46 H

CIEER , 230 Ry 4 % 1) s S Bt 20 1) A0 Bt 4 XL
BT BEAE P XU F5 2 b 07 BT R AU 2 4 [ 3
RERBEAL B, T3 B0 P B KGR .

-
-15 01530 45+

4 TEREEEENEIOn SELNKTELENEE
SHE

PHREE 5 T 3 AL A B AR TR Y
IR B A A AR N 288 6 IX 35K, ) s S 2 | )y
Y ATRTE A B 2R B, / FAE T XU B 41, T ol [l
it o RIS 5 P RS 5 5 28 11 3ot O 20 A 300 2 B 11 A0
KA T TR BT I B B, R T XUBE i U B S
TV BG4 3% 1] % S B B0 1) < o

(3) E FLZRIHE 7 1) 149 AN [i) A8 D 1 A 1 5 1o P~ 17 I
15K it 43 AT

B3 B 200 m B AT B AR RE T I PS K AR
WS BN, 2 V8 B A XS 5 A XTIz 0 A ) 4 1 T
FAE A INE 6 FiR .

5 EEEIEIER 200 m BEERALERTE PS5 RESHE

6 TIERALRUERAEX M R AR EETE R E 5 HE

MIES FOE 6 ol IR I 7 2, 164 301 B
Wi LB, 2R 1 T7 — e DX ) A A O S

By, BIVERE T3 16] S 070 5 i A 2o 98 B LA % sy i 4 9y X it
REJIAS /2 B HLBE , B A B B AY I ) 34 R
1.2 REfAgmash

BB 3 m S REAR YK P2 BT R 2 R Y T
I 3 B2 A £k 23 N 7 18T 8 B, MR R
RLAE SO T e, Y 5 1) KU A8 A B (7 5 24
LT —ER 2.
---- JRR-75°

10 + — JR1H-90°
---- Ji4H-105°

Y7 B / (m/s)

KT BE B /m
7 BEHME3 m BELKN 1 LN Y FEEESESHHLE

5T - U757
_ 10 + — JAlE-90°
E s Ik ---- J5if-105°
</ l‘\\ Il
% L Vo 1 0 " \ 1 1 :"l J
200 % -100 /1 0~ . 200/ 300
-10 +

7K TR B/m
8 BEHIE 3 m BEAK2 &M Y AREESEN LR

2 ERETEERRp KA R

S5 2 LRI AR I HUE 3 L R 97 Xt
N TR AT PR SEBR O0 , B XU it 32 28 AR B Y
TR BEINPITT IHEATIETE o 2% PN DN ESCSE 2R A [ /)
HR R R ) 2, TR R R AN RS AT 2022 4k, A
it PRUEZ % PN T 50 (9 XX A0 F— I R g 1Y
DX 1] PR, AT E ) 2 e P A PR 2 51 4 s A7 28K
RIVAT ; 2R e &b T A5 300 AU ) DB e 0 A B 2k O s
DI AU, 5 KU 3 e T PR 2K 5 SR A0 [ 3
(e S S I R B B A ) R IR 11 4 0
TTEEARAL ) o 3T I U it , oA 2 i AL A B X T
DL, PR IE A SN Z 8 N 0, DA IS 51 A3 24 i P A
JoE DX K7 ) H S o

N ECE I B B T, B E TN R R
PR A P BEAL BEE AR D) XU R K g
SR DR 2 B N B 2 XU A 0 AL 25 22 Ao
B SR it , LA S5 R B KSR o



%53 1]

TR AR R AR R T SR B R By XU e 5

2020 46 H

2.1 s R RS

(1) X BRAT [ BRI 28 ot Y0 B P A 1 24 JXU S T Jf
PR SR FH o e 124 AU 1 7 A T b s e O
B XU T an & 9 s .

ATt
W F K
1]
JE s B X _]
bEUNTIESY LB ]

B9 mErdEREREETETEE

(2) imves £ XU SR D e 2 235 g 4 XU | S R
FH H RUE 5 RUBRCR S0 o v 424 XU 1 i) P e
EREAG 4 A 19 7 A [B) B A, H R A 30 ok v = B
7 B A £ XU S AT B B XU R ) H AN, 557
FEARIRAR  F T AR %, R XRS5 1) H AU AN S 57
FERR AR [ 1Y 7 =K

(3) FEAEHY XU KA ) 45 XU 0 J5 L R DR E %
SRS I 19 22 4, AR N R £ XURE ST AT b 1R A
4t .
2.2 “HMEbIYIT HEKUE
(1) XA 1] 5 B 5K FLHB IR S5 7 SR 0/F 1) 6 8 s 4
P XU A P B SR TR B A b N D 4 XU ) I 2
TrAbaR, 5 B RS XU e A1 Ry 300, ARb N B 44 XU
ST A BN 10 FTR o

TP

PRBRIE A A

10 SR ETHERUE F a5 EE

(2) MU 261 52 2%, ME DL BB AR N D0 4
R, SR RS 1AV L ~ 2 85 o0 e, A0 4% P U0 42 XU )
FEite o

(3) b PIUI” $24 XU R A9 A3 R 5 4 K B
it disi e 4 ~6
2.3 EREEIRE XIS

(1) RS S 15 IR Ay 2 A, 1) 388 8 7 1) 2 ] 55 K1
et , SIS % 14 XU AR AL 11 B

JEAR B SR P KUK
T ”
.
E! \ . R ]
& &
Fooo
0| ‘u
?32‘ ‘232
I LB
i ‘
/% L
% S 4 A\
B 1l EREREREFEREE

(2) A [ 5 44 XU R FH e 2B 46 A8 14 KUKk, 57
FER T H BV, 24 XU 2R FH 38 A

(3) $4REE ] HE 3. 0 m, N7 A FEA R F A9 il T ek
SR o BEAl PN IR MR AR DL RO AR . H AL
3 g 3 2 R R AN A TR B L |

(4) FEF & B+ XUk £ XU e 465 44 37 L3 A
5% AR PE R 20%
2.4 KT

B3 b B P XU A L T 2 e T B 4 KUk
ot B2, S PR XU A 8 e B2, 30 AU L A 42 B
AR KR T , LAIE 21 85 KRR o

3 it

22 i R 3 S 1 SE PR IS AT UOR T, S
T FEASTH IR, UL 1 3 B 00 5 R i 1 1 35 B 1) 57 I
ST T A A B XU A 9 B X R X s, 2
PN ia AT i 2 VR &P E 1k o

(1) B LB XU A 9 355 3 7 2 B/ 78 T B 3t
SR BE | B SR B AR S U B KR 5 Y
Aok P Ak 5 X, G P XU e O B Ak g XU A A R
Ko

(2) TEAT S50 b7 RV it s B, £k g% b 07 — 7 X
AR SRR AN DA B ) e sl BRIV 88 75 1) oA 5 T 7 2ok 9 B
DAL i B Bl AR it BE T A 2 ) 3t B, A I R R 1Y
TE T B AL



%53 1]

KT A R R O TR b 5 B 7 XU i 9 5 1

2020 46 H

(3) el Jon s 24 XUt 3 J3E L A b A B P2 XU S

TS AU A B e i M 3 45 R e , A 5K
PR P XU A B DX R X, 2 i 9 AR as AT Y
LR RR A S o

S 3K :

(1]

(2]

(3]

[4]

(5]

(6]

ZRB. R R T A Bl VI AT [ ] PR R AR
(EARRIZEN) , 2012, 43(2) : 756 —762.

LI Kun. Research on New Anti-wind Facility of High-speed Train in
Strong Wind Area [ J]. Journal of Central South University ( Science
and Technology) , 2012, 43(2) . 756 —762.

FAG. 2T R I R KU DX B e S B AR BT[] Bk
TR, 2015, 32(1) : 1 -6.

WANG Zhengming. Design of Route Selection and Windproof
Measures for Strong Wind-hit Section of Second Double Line of
Lanzhou-Urumqi Railway [ J]. Journal of Railway Engineering
Society, 2015, 32(1): 1 -6.

AIE. 223 B XU DK B O e ()] BB LA 24,
2017, 34(6) : 55 -59.

HE Yongwang. Design of the Wind-resistant Gallery in Lanzhou-
Xinjiang High Speed Railway [ J]. Journal of Railway Engineering
Society, 2017, 34(6) : 55 -59.

SRR DX RS A B SR I B e [T ] kil
#, 2017,57(6) : 53 -57.

WU Wei. Destructive Test Study of Wind-break Structure along High
Speed Railway in Gale Area [ J]. Railway Engineering, 2017,
57(6): 53 -57.

Bk, SOKEE, SRANGE. BTEEERE A RS T A
[J]. BREEHANE, 2011, 39(1) : 36 -40.

TANG Shisheng, SHI Yongge, ZHANG Xiaoyong. Statistical Analysis
on Characteristics of the Strong Wind along the 100 km-long Wind
Area in Xinjiang Region [ J]. Railway Quality Control, 2011,
39(1): 36 —40.

PAE, AR, AR, 22HEkEEHT — XURB KA & TR

[10]

W ARERE R EM A AR , 2010, 23(4):
104 - 108.

LA Youyu, LI Yongle, HE Xiangdong. Wind-resistant Technology
and Design for Second Double Line of Lanzhou-Urumqi Railway [ J].
Journal of Shijiazhuang Tiedao University ( Natural Science), 2010,
23(4). 104 -108.

Wi, XELL, U, RRIX BRI XSG & P E (1], PGB
Pf 5T, 2011, 8(3): 67 -72.

YANG Bin, LIU Tanghong, YANG Mingzhi. Reasonable Setting of
Wind-break Wall on Railway in Strong Wind Areas[ J]. Journal of
Railway Science and Engineering, 2011, 8(3): 67 —72.

JFE, WA, B2E%E. RNX G Lis i FE s U shitEae
M [)]. iz LA, 2007, 7(4): 6 -9.

ZHOU Dan, TIAN Hongqi, LU Zhaijun. Influence of Strong
Crosswind on Aerodynamic Performance of Passenger Train Running
[ J]. Journal of Traffic
Engineering, 2007, 7(4): 6 -9.

TERER — B BT B A A B AL BBk B 2SN B S B RS
B XU WAL BB R KU b ot TAE[ R . P % vh BR3E — 5%
T BEE R R A R ,2015.

China Railway First Survey and Design Institute Group Co., Ltd.

on Embankment and Transportation

Reinforcing Project of Wind Break Wall in Anti-wind Transitional
Section of the Second Double Line of the New Lanzhou-Urumchi
Railway [ R]. Xi’an; China Railway First Survey and Design Institute
Group Co. , Ltd. , 2015.

HE R, BT ERIOBT R A IRA R, DB ARSI R 5. FRIR B
AR SR AN T B R Bt 3o 9 B U 3 23 T A A —— 22 — R I
B CR IR RV PR R, 2016.

Central South University, Lanzhou-Xinjiang Railway Xinjiang Co. ,
Ltd, China Railway Urumchi Group Co., Ltd, et al. Analysis and
Optimization of Flow Field in Transitional Section of Anti-wind
Facilities under Conditions of Special Terrain and physiognomy-
Research Results of Transitional Section of Lanzhou-Xinjiang Railway

Second Line [ R]. Changsha: Central South University, 2016.
(3. £wdd 4a%)



