55 44 3% 55 6 1] ko %+ Vol. 44, No. 6
2022 4F 12 H JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Dec. , 2022

DOI: 10. 7522/j. issn. 1000-0240. 2022. 0164

WEI Jiabei. Study on the snowdrift disaster influenced by w-beam barrier used in expressway [J]. Journal of Glaciology and Geocryology, 2022,
44(6):1887-1897. [BRAEAL. Wt s DL RS N S 9 E RISZMARTFELT ). vk, 2022, 44(6):1887-1897. ]

5 A R TS A T R B 0 B S I 5

e

(PP IR MBI BEA BR 2 5, VT8 9590 215004)

OB XUV R S I S R Y R — |, HON TE S T AR A BT R AR AT 4 RE L
JRE TR R TR AR T S P T o T S M DT B U T R R B R B K )T HLN A
AT ST 5 A AR T 98 e B A I - AR 2 il AR W A 2R R[], T R
T By I L e T DX A 1 B Al S it 1 A a2 P R 5 AR R A SEBR IR AL, X T T R S 22 R M XA
AR, HOE RPN 5 S 30 S AU T T OB 5 Y (L 1) dfe =2 S SR A ol ey e
$¥65 B TR TR i R KUK 5 0 5 TR ARG o %ot SR BUIR , SR Z8 L BRI 6 ik, DA 9 v e A
B (G7) R TR 5, B TR A SRR AT A B SR i A BB, 25 5 BUE R R
B RWTAT vk RIS T R 2 B S P R R A R AP 0 B T XU 5 90 3 A S ), 15 1 B0 BB 3
Eal S E e o T D7 e T T W O 7 R S O e R R N AR 11 53733 ¢ o B
)KL A B 1 (1% Akl e S Bt A ) IR AL 3l e R PR T TR s s Bl A i, OB R A
X 3 T A7 AR Bl AR A S XU, S EOCRE TR . JEHS BOE R R I B 5 5
T, D G i O ) g 1o AT e A 40, S HR A 8 B AT RE T, AN B B el B AR T R
HBA R T I JadE i o % B AR AR A I AN RE L S S B 0 XRS5 0 S 5 A R
A HH DR A 3 AU 5 9 T T M B ) R TR A S O S e B R BRI AR ) b
B, TS T P T A B P T A A T it . 5 AR A Dy N i 1 S TR A BR £ 1
AR BT T 22 S Ml X ey T s ) S BB A R 1 4

KR MR ; R A POB RIS B ; S EA

FE S U416. 168 SERARAERD: A

0 5|5

DR 5 i R KU R, S AR S 7R KU B A T T
Uil i g — R O FAR I TR R BRI,
BB R R H AR R R AL 2 2 B RS AR K, H
W BN -5 ORI -1 N 2 G, H
HABEHLEM Z RUZ R RHAIE, 245 ML= R4
PRy o FRIEH SR BT 2R 48 L AN R L PG
JEAR K ARl DR KU S5 B G v R M X, KU
X T S S 1 ) 52 T A B A R AR A 4 e DL R R B
B T R AR v T S o BT s DX S e KU
TRF LI 2L B A A A2
FORE AR FR TR R B AR I, SR A X Y

fm HEA: 2022-04-29; &iTHHEA: 2022-08-04

XEHS : 1000-0240(2022)06-1887-11

B 5 B, IRV e A I 2 R BUCES A T i 1) O 20k
TEEREH o ATARAE, [ U AR Ml XK I e £
il el A i3, T DX B e N B LA SR 1B E AR
T A% A2 X5 5 W DR B i, DR I A o T
TR W S iEE A A, KRS KE
i i 2 e 1 | A e R AR A A A A 18 B S ) L

DRV 5 A DAy b B XA A [ SIS A AR D
s, SN T KU AL A A 2 e R A i
TR EFOOEAN o Fan, — L E 2 F R L
A BT A RN i 2 a1 XU e A
HUDARZ NN IR N A7 AN i1 SN e
Lz B B SRl  AF S R TR A B

EETIR : P EEEBOABRA ARSI &1 H (2018-C54) 5 v gkl e 45 AT BRAS 7 508 s B & 350 H (2018) WE 1)
PEE I B, S S TR, 322 A1 38 0 TR A ) A SR TR RIS 2 TAF . B-mail: 1545241318@qq.com



1888 K I

7 + 44 %

i bR RS 55 5 B MRS DA R B 5 A
Byay Ry B TR AL S, FRE X KU S5 1Y
WFoEan T 20 142 60 4F A . 1967 4%, v [ Bk~ e ==
UK A 5 B A 22 N D 500 5 e (B vl [ R
2B PG A A S IR BE R IR 5 B ) TSR sC T A
R R | R R A B FR AT ST BT (R o R R
2 B BT A 2SS M R AT ) AR RGP TR
Ly XU 38 04 B 47 L0 0 IR A 4D S B AF 5 A5 T
AL P 1L X R Bl I 5 A S i sh AR
fiE, 45 7 A [R) M 1 550 R % 0 200 XU i3 45
PR B H AR . Bl S SR 8E ROV P R R A
(X)) 2838 7 AR T L [l 7 1 3% = P A ph pg A
AACHIX IR . 2002 4F, o R4 e JE X R IX
WEE 5 TR 5T I (R v R Be vE b A= A 3R 5
TEURAI I B ) FE R G < o [ R 1L B R S A 5 R
KISEHT B i TR0 H 3K E R Rk AL —
SN R W AR R B SR XU WG B RS
I B 3 0 R 1 38 R 5 A B B R e it
218 [H i K 1L 3 B s T S . 2002—2006
A NS B AR ER B B A B R E B S T BRI
A IE B 5T BT B A T R e P S T B A
BT A B R T A BRI S FE B IR HA
WF5E” 76 KR I AUHLEE |3z 3h WL L iF a8 o0 A e
R EGIG ST PSR Z R Tk, M P
b XK 4 A8 3 e el 152 it 8 34 R A2 7 R T I 17 IR
WO ) 2R 3 22, DR 7 XU 5 SE Rl B R TR
;b BRI 5 S R A b, 94, ik 5O 45 ek R
S I BIF S B0 T R R X b e XU 37 3 i A R W
K, b A Fr bk e A KR 5 9 A, S SRR A
R AT BRI 5 AR ES 55 e T HYE Tk
JER B ) 5 LI, A s % s b TR AR B 5 1
LR R KU 5 9 S T8 B, DA B 0 IR i 5 4 i
% 5 2 T ) XU 5 0 3 R 850 5 K1) PR i A T A
TR0 FITEIC(EL 20 BT DA I 30 IR\ g 33 5% v (85 1
USR5 th T 1 AN 5 R 35 i 5530 30 e 1
k1 40°~45° 5 PR AT AT I F R B0 B 5T T
T S 86 6 T 0 R R AE 45 B B SR Oy 3 % T A
Bi AU S5 T At T e SRR

WK 5 11 & A= 52 Z2 i R 22 240, A 456 b O i
S NI S b TDRDRS B RS i DL )
2R T IR £ K M XA S T
AT F T T SR R S ) T I 1 R )
BN R R T 2 0 AR

g 2 B B Ji 8t R KU 5 B IR ABIE S
RS T T SR A UHT R B (GT) 2B, SRR Y 3
5 BUE T FIBL S AT B4 07 % W5 T BOE B P
A0 g AL B KUV 5 A 52 ), AR 1 A B
GEAPRE 2 A B P BSR4 A e L R N A
PR AR B0 , 45 10 R R L 5 R P Rl 1 15 B &5
AR 5 A A5 7 5 it Y A

1 BptERLAE

1.1 REFEERHEMUE
I 5 AR 0 — P8 3 /)N B A1) RO AR 4 5 3K
BOAH B , He BT S PR &5 4 1 38 40 45 1E , 5 2R
R4 35 A R E 2 K37 14 2= N R DL K B 37
SER TR AH L, 76 B A8 XSS A 5% v O Je XUk 25
IR ARG 1) B S T D £ 2 S
O AN 32 PR35 254 B BR il S5 52 i), 4 F 2l AR 56 2
BOFHEAT X L4 . Tabler ™ 18 1986 4E#4T T 6 cm
e RS S5 AR A ROBE R 5 52 B 3. 8 m iy A4 35 Mok H
B, 45 R R ARSI R AR, X A
K 4 /I L A5 455 8 A 58 AR SRR ] @ AL T
Ji587: 28
A 5 L TR TS B 45 4 ) XU R 2598 B A s
[ 17, LA A Bsf B RUBE AL o MR 4R XU 3 v 1
ka2 g B[R] ARARL , R T 0 A0 AL T S AR DL
AR R AR AL A2, an= (D) = (2) .
(), =5, (1)
(P, =2, (2)
Ao N AR p Flm 2 AR SR R 5 AR 5 LR LA
KB,
AT B rh KU o R B p B p
JEAAH A, = (D A= (2) S — itk
(1), = (1), (3)
1557 5 i R0 g RGES 3 A R 1) DL K JLART B )
AHIE . 2 I A R B () B K A 22 5%, 7673
KUE KBRS 5F |, iR e RAYCRT F AL 3k
FI) e —FUE B A AR 5 R R B B R b o Dy kAR
KARA A R 2o /N B0 B0 45 5k 1 ER43/NRST
WA R BRI 46 R L . Peterson 25V 47 B 37
AP B B, AR AR s ROLLSR T 1:20, R
LY 25 3 R B K 4 R LG, X 56 45 R TG B
RN

B TR R A (GT) A - AR 2 B i e



6 4 BUEL - g N BT RAPA 0 MR S 5E AR R T 7S 1889

K F BRI R RS, GER Y LA SRRk
MBI E . BOE R R R — P N
B2 A S5 i SRS B K R = R R e B
506 mm, #5725 B 25 i o 444 mm, &5 950 mm,
5 T B — 2\ R4 A sy R R L
Bifrte BERPFIE—F R PR, g b

) g R 25 4 b B ST A FEAR AR R AR A AR A
B A SCARIESEPR R, BETE T =R AL, 4350 R
TR B EE T B B B A R B R AR B LR AR
B BRI GE RO R 1:45, B3R 1:25
ARG, IR R o IVEGF BB RE T P A,
20214F 12 A 28 Hi g & 50 WL 1,

E Q3 SN S

Table 1 Model size of embankment
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Fig. 1 Site model diagram: embankment model without barrier (a) ; embankment model with

w-beam barrier (b); embankment model with cable barrier (c)
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Comparison of wind speed and snow distribution of embankment with and without barrier: the wind and

snow distribution on embankment without barrier on Dec. 28, 2021 (a) ; the wind and snow

distribution on embankment with w-beam barrier on Jan. 10, 2022 (b)
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Fig. 5 Snow distribution of embankment model with

w-beam barrier and cable barrier

A B S RERE . MARPEEENRS
LERAE T RN 3, D R R SRR R 3 KR i, K
I R 8 W) 28 o TR, FE T XU 32 355 3 D Ak M
R LB AR T AE 0 5 To 4P A 1 BRI XU 24
PR TR 2020 4F 44 Z% B8 s
T (G7) B9 BMTI-5 b5 K214~K216 i 4b T a5 81, %
2458 T, AR R, S XU 3 AE 0% 2F o
PEOE BT RS i 6(a) TR . 2021 4F
OB e rp 5 4 g A 45 A8 L2 ot 56 Ut T, 7 A=
TR T BB R KRS G, ILEHE 24P S
BWRYPF RIS L SCRANIR 25 FARST , tnEl 6
(b) 7R o 22 Ry i B 1 R, 223 T SR P



6 4 BUEL - g N BT RAPA 0 MR S 5E AR R T 7S 1891

¥, sy B A IR R . XU 2SN 2F ik
PR TR, DTS 7 Wk B T A A7 B O 0 AR TS 5 B0k R L
FETE v g 4 Bt A 0 B XU B 1T 1. 2021—2022
AEACTERT AR S5 1 T I LAt HE AR AN R R B 222k

(a) T REHR SR B T

LU B0 H B, XU 5 300 ] i 1 £ 7 423 RS ™
R EWIERE T W, ZARPOE R R K
T S5 WORL DU AR 3P R 5 0 B0 % TR A T 438 L 3
JINER o 3 S B T AU 5 9 ) A

6 SRR S PR AT i L

Fig. 6 Actual snow distribution on the expressway : the embankment surface without barrier (a) ; the embankment

surface with cable barrier at upwind site and w-beam barrier at central divider site (b)
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Fig. 7 The calculation model : three w-beam barrier at roadside (a) ; three w-beam barrier at medial divider (b);

two w-beam barrier at roadside (c); two w-beam barrier at medial divider (d) ; cable barrier (e)
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Fig. 9 Wind speed distribution cloud map: zero embankment section with w-beam barrier (a) ; embankment section with

three w-beam barrier (b) ; embankment with two w-beam barrier (¢) ; embankment with cable barrier (d)
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Study on the snowdrift disaster influenced by w-beam barrier
used in expressway

WEI Jiabei
(China Railway Construction Suzhou Design & Research Institute Co., Ltd, Suzhou 215004, Jiangsu, China)

Abstract: Snowdrift is one of the most typical snow disaster forms of road traffic in Xinjiang area. Its impact on
road traffic is mainly reflected in reducing driving visibility and causing traffic interruption induced by a large
amount of snow on the road surface. The snowdrift disaster along the road in Xinjiang area shows the characteris-
tics as many points, long lines and wide spread occurring with uneven distribution in time and space. Snowdrift
question involves wind field, snow distribution field, temperature field and humidity field coupling, which is a
very complex scientific problem. At the same time, the prevention and control of snowdrift disasters is also a
practical problem that needs to be solved urgently in the construction and operation of road traffic infrastructure
in cold areas. For expressways in areas of frequent snowdrift occurring, its snowdrift disaster caused by the w-
beam barrier is becoming more and more obviously. But there is still a lack of in-depth research on the w-beam
barrier, which is one kind of auxiliary facilities of the highway deepening the snowdrift disaster. In view of the
status mentioned above and in order to explore the causes and prevention methods to snowdrift disaster by w-
beam barrier, on the background of Beijing-Urumgqi Expressway (G7) engineering, the field model tests of the
w-beam barrier, the cable barrier and the no barrier embankment were designed. The study also combined with
numerical simulation and highway field investigation and other methods in order to verify each other. In the
meantime, the influence of the w-beam barrier and cable barrier on the road snowdrift disaster of the highway is
studied, and the distribution law of wind field and snow field on the embankment surface with w-beam barrier
and cable barrier is obtained. The results show that the snowdrift velocity increases from the foot of the embank-
ment on the upwind side till to the w-beam barrier installed at the shoulder of or the central divider of the road.
Then it moves to the road surface through the gap in the lower part of the w-beam barrier. At this time the w-
beam barrier disturbs the wind field near the ground, causing a weak wind area to appear behind the beam, re-
sulting in a large number of snow particles deposited. Especially when the lower gap of the w-beam barrier is
filled with snow, the road area behind the w-beam barrier covers the driving lane with snow, which seriously af-
fects the road capacity. While the section without setting up a barrier or setting a cable barrier is conducive to the
passage of snowdrift flow. Considering the uncertainty of future climate change, in order to better prevent the
impact of snowdrift on traffic operation safety, it is proposed to replace the w-beam barrier in some areas with se-
rious wind and snow disasters with cable barrier that meet the safety requirements of expressways. Moreover,
other snowdrift protection measures such as snow fences, snow barriers and snow walls can also be adopted.
The research results can provide useful reference for snow removal of the expressway and new expressway con-
struction in the windy and snow areas of Xinjiang.

Key words: snowdrift; expressway; w-beam barrier; model test; numerical simulation
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