55 34 45 5 1)
2021 4E 10 J

k o T

Journal of Vibration Engineering

% R Vol. 34 No. 5

Oct. 2021

B i 2 40 5 L 2 R RAT 8 1 F 0 A 5

z RLEF

B BRAR, Foawa

(1 AbHU A K2 AR TR A B, dbat 1000445 2. 4544 XU T2 5 30 iy UER B A0 5 i 31 4 SE 38 %, Jb T 100044
3. E R BT & R R A R F], dEET 100037)

T LA AL AR B 57 01 ) DO A A5 0 X 3K, T 5 T D 3 T B R B L3 DR 0.66,1.08,1.50 4%
PETF JA 0 A U e Bl s XA 380 T A0 o R X 6 29 2R 3 B, 52 ) 00 e ST T W A0 52 i, i o 32 81 Y K
JRHE 2 /0N, 24 ) i ST TR S T T B (R H==0.66, 1.08) I, 8¢ 1) XAy 8 2R /0 5 24 J s B SR T
(iR BE LE=1.5) I, 75 0°-70° JRUJr [X. i) ity i WA 20 i34 1% g JXUAiy 280095 o ] BT 2 S0 0 A0 45 3l o o3 30 7 30 b 68 i 9 e 23 144
TN, AR T30l s 2 THT A K 3l XU R4 O, 4 Jo) i st ST oo Tl s I Ok 8l XU Ay 28 ) T I AR08 T S R KTl fik s R

AR TR BGR B 1.80 3l 7 3 A XUE 52 J4 3 2 ST

M 58 A, 0 TR 4t 08 A 50 o JEE O T 0 s L A R LT

[ 25 e ik ThT A (B XU 249 B S K, G R R A DRI g 48 K 12,504, B T A DXL 3 KU g 4 G 0 3k %)

33.5% F116.7%

R AU AR RS R Dy s IO s THIA T
X EHS: 1004-4523(2021)05-0943-08

mESES: TU3LL.3; TU312 .1 MEAR SR A
DOI:10.16385/j.cnki.issn.1004-4523.2021.05.007

51

il

VAR, S T AT H AT IS 58 1A S 52 3
AL HERE RS AR B AR N . 3 B R R LR
MRS, S TR D) RE A AR HERRAE R R
P AN SR A SR R R R e
N R SR BB S R R X R
A2 2 3 ik KU 1 36 15 3 1 SR FH K 85 3 (8] 3l o A
o AT RV O Ak XU e 0 A 2 T IR 2R A
JRUHR g 1 % A5 A AT R R R R
Bk Dy R S B8 5 2, 22 TR ] L SR 1 XL
THAON . Hui 2" Kim 4™ Mara 2" Lam™"
B X R 2 A A BT RO HE AT T A OGS L R
HE RUEICT P 500 25 XoF 5 ) XU 3 A3 A 7 AR R
M), BT RN A W] 20 H DL B 5 S A X
i J2 S T PR, X T R I B A A Y BT R
BN AIF S8 AT BT R Gk, 24k A5 R F 22 3 [ 25
SEH BIESE TR i i J2 A SRR K R 2 () 45 0 X A
) THRAL . BFFE R, 32 2] i d A e ok
it LA R i i i oy B S 5 BUE T R 5 5 T 45
FA) 118 S 257 R A 28 L bk 8h XU fer 2% & A A% . Chen ™
ET A RS R A B AR R L

% B #3: 2020-02-04; 1&1T H #3: 2020-06-20

I A5 PR T AR A2 B B T RO, B ST R
B, Ji) i ot 30 o 2 o, sl /N At SR 18] R 2 S B
g D URRE I . AT DL e R B2 25 [ 4 b A2 4
Bl 45 4 B X ise T o A v, e 2005 8 ] 0 S SRR
POV, o (EASEE R, HOAT & TR X BB by
WECF AT+ ik =

AR SC LA S5 oy ML T 11 ST e A A Lk s oA 461
2o PP A R0 s RG] K, F T L A SR
uli B3 WA 28R 0RO, D 1% 2 A5 H T R i 4 I
HESH,

1 RURE R 3G 85

1.1 RIEX3FH

AR YA 55 7 b 5t 38 K KU B2 56 = S8 . 1E
IR 50 A, B S 2k QB AN ST Oy ORLRS T I 4 A L AR
P SCHR [ 14 BB E , #% 1: 100 B2 R 4 R B 7 B
2 N g (i T KRS £ 46 8 a = 0.15) , K7 3 ¥ KUk
5 it BE w1 s B, 2,2, U, U, a3 )
hiE S N K S a5 b KGE R R
AR R G, 2% f R B AER AT A o

EEWB: BHEARB ISR HE (51878041) ; 5 & A 1 A RHBIHT 51 & 1R ¥ By H (B13002)



944 W& L

o5 34 %

1,
8%  10%  12%  14% 16%  18%
3.0 . . . . 30
1
2.5} o PR 125
20F a=—0.15 0=0.15 /u 42.0
N st 15 <
N N
1.0} 1.0
0.5¢ {os

0 - - 0
04 06 08 1.0 12 1.4
U/U

P P28 AU 5 it 3 B2 1 T

Fig.1 Mean wind speed and turbulence intensity profiles
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Fig.5 Horizontal mean force coefficient
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Fig. 7 Vertical mean force coefficient
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Tab. 2 Partitioned extreme wind pressure coefficient
T J= 56 A X R EaEIX 2 R IX 554 THI A IXC $34 T2 1XC
WM /MBS BORME MM BRI BME B BME BORME BRUME BORME BRI
LRV N 1.05 —3.69 0.92 —3.26 0.26 —2.43 0.24 —2.27 1.41 —2.07 1.25 —1.54
D-0.66 1.05 —3.05 0.90 —3.05 0.64 —1.73 0.19 —2.08 1.55 —2.04 0.89 —1.49
D-1.08 1.10 —2.85 0.87 —2.98 0.94 —1.92 0.21 —1.93 1.47 —2.08 0.73 —1.82
D-1.50 1.08 —2.78 0.92 —3.07 0.39 —2.87 0.17 —2.29 1.74 —2.25 1.22 —2.17
S-0.66 1.06 —3.37 0.86 —3.45 0.64 —1.83 0.13 —1.86 1.55 —2.19 0.94 —1.55
S-1.08 1.12 —3.33 0.77 —3.39 0.94 —1.97 0.23 —1.68 1.49 —2.30 0.73 —1.84
S-1.50 1.09 —3.83 0.88 —3.69 0.28 —2.73 0.05 —2.22 1.88 —2.41 1.16 —2.17
B, Horh R R TR AR B 20 X A KR o 107.8% 10679 2
b A 13 . T DA M L 6 A T 100% 2 54.0% 9 gog 949% '

J W0k S5 T 300 DX AR AR A8/ Jo THT 30 X 2 XU % 8
A (L WD 18 K, JH At = T AR XU 2R R 00 5 24
Jit AJC A BT R 5k g AU N 8 T DCRU R B
AMELHE R, R S 121X 2 M R T 3 R, A DX A
{32 it HIE S SR MRl /1 5 >4 I e 3 i K T g
S 35k T A DX 32 XA /MBS K R i A DX A XU
ABEHN

[ ]
RifilX1 Rt X
fiX ERAX2
Hl A X HETHIAX / /

F13 AR X R B

Fig. 13 Surface partition for characteristic region

Pl 14 5 i T B DR S A TR S RO 1T £ X
UISIEAVERESS - U NEA SN SN 3 N EAVERES 4
KAG B2 GRS B 4 T4 T0 R RUE R
B R AF $ /0 5 AU 28 Rt /I 2 S 4 T 00 T
B/ B4 T80 MU 3R O /MG R 12,506

120%

99.3%
89.3%

77.8%

100% 97 605, )

100% 92.6% 94.1%

80%

Btk

60% -

40% [

20% [

0%

#{f D-0.66 D-1.08 D-1.50 S-0.66 S-1.08 S-1.50
() B A XK ME

(a) Max. value of roof corner

80%

60%

Bt

40%

20%

0%

#ifk D-0.66 D-1.08 D-1.50 S-0.66 S-1.08 S-1.50
(b) 2 s A XA/ ME

(b) Min. value of roof corner

140% 133.5%

123.6%

120% 110.5%

109.9%

100% 104.7% 106%
(]

100%

80%

[EPi=4

60%

40%

20%

#ifk D-0.66 D-1.08 D-1.50 S-0.66 S-1.08 S-1.50
(o) STHI A X AR K AE

(c) Max. value of wall corner

_ 116.7%
120% 109% 105.8% 111.1% ’
100% | 100% 98.9% 100.7% o

ik

80%

Bl
3
S

40%

20%

0%

¥k D-0.66 D-1.08 D-1.50 S-0.66 S-1.08 S-1.50
(d) ST A X AR ME
(d) Min. value of wall corner

14 73 DA AR AU 28 AR IR 1A

Fig. 14 Column of partitioned extreme wind pressure

coefficient



o5 5 B

SRR T SO R B XU 28 B T AN BT 5 949

St T 3 DX, i DA 0 SR 2 K B e B T A XA R
(A S 9 A, B 3k 33.5%0 LA b, oAb T 4 R A
1090 LAY 5 MU 2 Boil /ME 32 8 i S R, 4%+
P T B0 B i XU A O /MEE R 1000 ZE A . AT,
i) 3 9 SO R AR IR 28T 5K R T A P47 2 A 3
T, S R AR XU S A 7 2

5 & i

I T R 0 By 22 b T 3T RS b, R R A AR R
1 FH 5 2 550 3 T A KUy 28 A T BR800 W 2, AR SC DA
MRV By S ), AT T R AL I s XU
B 0T T s g ARG R 20 P IR 2 ) T MR A8 A A
I8 IR

(1) 3 b7 V- 359 KU pip 2852 Jo sl s s 4R W B, 4%
B TR N/ B 1 o< D = 0 e B 1 7 =8
A ) 2 Vr 2 L E W B = S A N e 7
B AR IR 3 0.16 5 25 i 40 4 570 e J3E R T3l g B, 1B 1)
DA 28 B ded 3 A 1T A BRI e 4 T 0°-7 0, 18
RS 2 8/

(2) Yt He el 550 e B /0N T sl 4 00T il v BE I, K
ST TR . [ IOk B IR AT 3 R 5 22 it e A AR e R KT
il 5 ve B BF Ik Bl DR 28 R ek B A, LT R A
k# 1.8,

(3) 3l i 2 A A XU 32 ) 300 e S 5% e 2K,
R 2 i A A v B KT G A E DL R, R 3
X 338 T A XA AU 2 B G 4 R L 2 5 A XKL
Wy B K 12.5%6 355 1 F DX R g R XU T 3 R 4
Bk 33.5% F116.7% .

2 X #k:

[1] Holmes J D. Wind Loading of Structures [M]. New
York: Spon Press, 2001.

(2] Zousf, #ABE. K8 M 5¢ 5548 Bt UBE 5 AR [T].
Tk #5, 2001, 31(5): 50-53.

Li Yuangi, Dong Shilin. Wind-resistant research of
large-span reticulated shell structures [J]. Industrial
Construction, 2001, 31(5): 50-53.

[3] Di Wu. Estimation of internal forces in cladding support
components due to wind-induced overall behaviors of
long-span roof structure[J]. Journal of Wind Engineer-
ing and Industrial Aerodynamics, 2015, 142: 15-25.

(4] Atk B/, B . U g S AACHR o 25 45 1 XU A
o7 15 50 1 UG 3 [T 4% 3 TR 2% i, 2013, 26
(2): 214-219.

Ke Shitang, Chen Shaolin, Ge Yaojun. Wind-induced

response and equivalent static wind load for suspended

[5]

(6]

[7]

[9]

[12]

[14]

dome roof structure of Jinan Olympic Sports Hall [J].
Journal of Vibration Engineering, 2013, 26 (2) :
214-219.

PRIk , 22 f, FR 2 K, A5 L B A T ) 7 4 A4 XU A
s (1), TR 1%, 2019, 36(Z1): 189-193.
Chen Linlin, Cui Huimin, Zheng Yunfei, et al. Experi-
mental investigation of wind load on large-span cylindri-
cal latticed shell[J]. Engineering Mechanics, 2019, 36
(Z1): 189-193.

MR AL, WPl . Kt BE & 55 45 4 Ik 20 XU AR i 17 1
e 25 R BT ksh TR, 2007, 20(3) -
219-223.

Tian Yuji, Yang Qingshan. Mode energy participation
factors for fluctuating wind-induced response of large-
span roof structure [J]. Journal of Vibration Engineer-
ing, 2007, 20(3) : 219-223.

Hui Y, Tamura Y. Pressure and flow field investigation
of interference effects on external pressures between
high-rise buildings[J]. Journal of Wind Engineering and
Industrial Aerodynamics, 2013, 115: 150-161.

Kim W, Tamura Y. Interference effects on local peak
pressures between two buildings [J]. Journal of Wind
Engineering and Industrial Aerodynamics, 2011, 99:
584-600.

Kim W, Tamura Y. Interference effects on aerodynam-
ic wind forces between two buildings [J]. Journal of
Wind Engineering and Industrial Aerodynamics, 2015,
147 186-201.

Mara T G, Terry B K. Aerodynamic and peak response
interference factors for an upstream square building of
identical height[J]. Journal of Wind Engineering and In-
dustrial Aerodynamics, 2014, 133: 200-210.

Lam K M. Interference effects on wind loading of a row
of closely spaced tall buildings [J]. Journal of Wind En-
gineering and Industrial Aerodynamics, 2008, 99:
584-600.

& U, BRI e SR I SR R R 5 K
A 200 T PR F 5 (T]. 92 8 A 0y 2%, 2010, 26
(5): 27-30.

Li Bo, Yang Qingshan, Feng Shaohua, et al. Research
on the interference effect of surrounding buildings on the
wind load of long-span roof[J]. Journal of Experiments
in Fluid Mechanics, 2010, 26(5): 27-30.

Chen Bo. Wind interference effects of high-rise building
on low-rise building with flat roof [J]. Journal of Wind
Engineering and Industrial Aerodynamics, 2018, 183:
88-113.

Al AR A R . GB 50009-2012 , HE 47 45 4 7o
HHE[S ] Abmt: i B S Tl AR A, 2012,

Ministry of Construction People’s Republic of China.
GB 50009-2012, Load code for the design of building



950

& @ L

034 %

[17]

structures [ S].
Press, 2012.

Tamura Y. The interference effect of surrounding rough-

Beijing: China Construction Industry

ness on wind pressures of rectangular prism [C]. The
6th International Colloquium on: Bluff- Bodies Aerody-
namics & Application, Milan, Italy, 2008: 1-10.

MR, B, PR L R AE S AR G A B R X
WAL B R 52w [T]. R 2 5 ekddi 2014, 33(3) -
130-134.

Chen Bo, Luo Panyu, Yang Qingshan. Frequency re-
sponse function of a pressure measurement pipe system
and its effect on structural wind effects[J]. Journal of
Vibration and Shock, 2014,33(3): 130-134.

AW, B, IR, A L ARk 0 ol Sk R T K
i 3CRE PR B R [T 4R 2 TR AR AR, 2016, 29(2)

[18]

[19]

269-275.

Li Bo, Shan Wenshan, Yang Qingshan, et al. Effect of
ribs on wind load of archaize cantilever roof[J]. Journal
of Vibration Engineering, 2016, 29(2): 269-275.
Tamura Y. Actual extreme pressure distributions and
LRC formula[J]. Journal of Wind Engineering and In-
dustrial Aerodynamics, 2002, 90: 1959-1971.

2 Y, RS PRI . AR W XU IR R ) R A A A
e 50 H K 7 i AKX T] R8s TR, 2016, 29
(3): 395-402.

LiBo, Tian Yuji, Yang Qingshan. Moment-based trans-
formation of non-Gaussian wind pressure histories and
non-Gaussion peak factor formulal[J]. Journal of Vibra-

tion Engineering, 2016, 29(3): 395-402.

Interference effects of surrounding buildings on the wind load of light

rail station

LI Chen', LI Bo"*, CHEN Jin-ké', GUO Kun-peng'
(1.School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2.Beijing's Key Laboratory of

Structural Wind Engineering and Urban Wind Environment, Beijing 100044, China; 3.Beijing Urban Construction
Design &. Development Group Co. Ltd., Beijing 100044, China)

Abstract: Pressure measuring wind tunnel tests using rigid model have been carried out to investigate the interference effects of sur-

rounding buildings on the wind load of the light rail station when the height ratios between the surrounding buildings and the light

rail station are 0.66, 1.08, 1.50, respectively. The test results show that the horizontal wind load of the station is decreased due to

the interference effect of the surrounding buildings. When the height of surrounding buildings is less than the station (height ratio=

0.66, 1.08), the vertical wind load of the station decreases. In the case of the height ratio =1.50, the vertical wind load increases

when the wind angle ranges from 0° to 70°. The turbulent in the flow field is influenced by the surrounding buildings, which leads to

the increase of the fluctuating wind load on the station. When the height of surrounding buildings is larger than the station, the verti-

cal wind load increases obviously, and the interference coefficient is about 1.8. In addition, for the extreme wind load, the interfer-

ence effect is also significant. When the height ratio =1.50, the extreme wind load on the roof and wall increases obviously. Spe-

cially, the extreme suction in the corner area of the roof increases by 12.5%, the increases of the extreme suction and pressure in

the corner area of the wall reach 33.5% and 16.7% , respectively.

Key words: wind load; wind tunnel test; light rail station; interference effect; interference factor
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