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Abstract

A series of single-degree-of-freedom aeroelastic model vibration measurements were carried out
on high-rise buildings with square cross-sections to analyze the downwind dynamic interference
effect of adjacent buildings on the target buildings under different spacing ratios. The results show
that the interference effect is inversely proportional to the spacing ratio, and weakens with the
increase of the spacing ratio. In the series arrangement, the disturbing building increases the in-
coming wind speed and turbulence of the target building, resulting in the interference effect
mainly manifested as an amplification effect, which reaches 50% at the high-speed wake boundary
of the disturbing building. When the juxtaposition is arranged, the interference effect changes
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from an inhibition effect to an amplification effect with the increase of the spacing ratio.
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Figure 1. Experimental design and site
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Figure 2. Parameters of the simulated wind field
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Figure 3. The actual model
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Figure 4. Test conditions
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Table 1. Comparison table between reduced wind speed and test wind speed
= L OHTEXE S IR XUEST R R

TR 36 R (m/s) X ST IR R (m/s) y ST IR R (ms)
3 5.7 5.9
4 7.7 7.8
5 9.6 9.8
6 115 11.7
7 134 13.7
8 15.3 15.7
9 17.2 17.6
10 19.2 19.6

DOI: 10.12677/hjce.2024.131007 47 TARTHE


https://doi.org/10.12677/hjce.2024.131007

XU 5

3. MBLEREWIR
AT P B PAEBR R BTF R F IF Rk

IF= ©)
9o
Aht: o Fl 0 4 BURFZHIRA AT LARS BRI TS BB S 7 AR, Uy FRE BT M. 1,
f, 0 By 5 FIROSUE . IF > 1 JORMEIRAESUNAE E R HOR F ARSI, T IF < 1 FoRiit st
(7 22 S0/ FLAR AW

3.1 BIHETHBN

FEER HUATEL(Sy = 0~100)F, P 5 X FI RS TR 7224 il L. MBI EmT R, B4R LORE, T
RO T2 BRI ORGP SAAE A BE B L = Ob~2b I, e THE L 3 A T H AR 51 ¥,
feim 1 HARESAT R KR A, SEOTAIEXGET IF > 1, KT H AR SRR S, i
KAEILF) 1.517; Hd SAEMRFELL L = 3b~6b I, HAREHAL T Ll @i RRia b, i
FURT e V& G0 1 R rh ksl sy, EAHm T I R, S BUBIUE HIME L = 5b It ILH K {E 1.595;
PR FAEMFELL L = 7o~100 i, BEFERIBELCAIRGN, bt S R A B A e sk ss ,  FHRR08
BE kg5, AEATSRIL I TBOR R -

4.0 = (0,1.50)
—e— (0, 2b)
3.5 F —A— (0,3b)
3 —v— (0, 1b)
3.0 F —o— (0, 5b)
< (0,6b)
05 |- —»— (0, 7b)
- e (0,8b)
—*— (0, 9b)
Nzor +— (0, 10b)
1.5
1.0
0.5
0.0 PR I (TR I TN N ST RN R | 1 | I TR I NI R N

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
U, (m/s)

Figure 5. String interference factors
B 5. BIFIMEF

6 2 3T U R 3 K TN B I — B I E R, 7E Ur< 13 mis Itf, fERIAIEEEL T IF > 1, N
KRN, TR KON B K ATk 3 50%; 7 Ug = 13.7 m/s I, IF {28/, EE7E L = 8b~10b XN HH IF <
1ML 78 Ug > 15 mis i, 7E L = 4b~7b U, A B ERBOCRUN, BT Hrm Gl ARGk, -
TR SR AR 5 H AR SR — 80, WA ESLIR, P2 AR R IR 8 o
3.2. HIHE T

FEFEHUATE (S, = 0~100)i, [ 6 XA LA TR 7 IR 70 At Dl o BT 30 7 TR0 32 22 e X

DOI: 10.12677/hjce.2024.131007 48 AR TFE


https://doi.org/10.12677/hjce.2024.131007

XIMHEI %

AR E, FHIIAE BRI RN, IS A B A RO LE NF R FIAA E .
Bk g, MiEttEAAENFEL L = 0b~2b i, HARESURMIETS, WRERN, IF<1, FHR8RI
HE R LA AR AE 20% AP s Bl TR BE LRSI, T H0 80 AR A 5 R A AR A TBOR O, it
BEBEREELE L = 3b~6b I, HIVECIR B BORRN, Hof K IF 153 1.378, KA F] 30%; 4
PLESAERIPELL L = 7b~10b B, B AIFE LN, BORRONIRTS, |F EAE 1.1 MHEiksh, m= AN

KRR o
O.O.I.\I.I.I.I.I.I.I\I.I‘I.I.I.
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
U, (m/s)
Figure 6. Parallel interference factors
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