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Fig.1 Bridge section model geometry and overall dimensions (unit: mm)
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Fig.2 Vehicle model geometry and overall dimensions (unit: mm)
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Fig. 4 Layout of the laser displacement meters relative to the bridge section model
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Fig.5 Simulated traffic flow
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Fig. 7 Aerodynamic derivatives Ay vs. reduced wind speed for different wind attack angles
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Fig. 8 Aerodynamic derivatives A; vs. reduced wind speed for different wind attack angles
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Fig. 9 Aerodynamic derivatives A; vs. reduced wind speed for different wind attack angles
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Fig. 10 Aerodynamic derivatives A/ vs. reduced wind speed for different wind attack angles
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Fig. 11  Aerodynamic derivatives H; vs. reduced wind speed for different wind attack angles
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Fig. 12 Aerodynamic derivatives Hs vs. reduced wind speed for different wind attack angles
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Fig. 13 Aerodynamic derivatives Il vs. reduced wind speed for different wind attack angles
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Fig. 14 Aerodynamic derivatives Hj vs. reduced wind speed for different wind attack angles
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Tab. 2 Variation percentages of aerodynamic derivatives (%)
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Fig. 15 Variation of A7 vs. reduced wind speed for different wind attack angles
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Fig. 16 Variation of A; vs. reduced wind speed for different wind attack angles
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Fig. 17 Variation of A;' vs. reduced wind speed for different wind attack angles
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Fig. 18 Variation of A vs. reduced wind speed for different wind attack angles
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Fig. 19 Variation of Hy vs. reduced wind speed for different wind attack angles
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Fig. 20  Variation of Hs vs. reduced wind speed for different wind attack angles
0.2- 0.7 0.20-
N T E A , e a
= ] = Hs fo3E 0t 45 4b i & 1 i A0 L N
014 P R ne : n;-n!ﬂ:ltlr:‘{:l:‘i;ttf " pe g 0454 | @ & b A i % ik &
a Uy 0.5 o i A WA ) 7 1 0 .
-
A " ] . 0.104
0.0 a 2 . :: A . : d P, .
. . .3 4 «  0.054 -
« (] «
* 01+ X T ool I .
g 2
—— - - 0.00+ .- . 1 .
a2 = [ i e Y 42 4k Gt 0.1 .
021 e iE o L R -0.05- =
o A 0 7 it 00{ & s 8 "
-03 L -0.1 g e —  -0.10 e —
2 0 2 4 6 8 10 12 14 16 2 0 2 4 6 8 10 12 14 16 2 0 2 4 6 B 10 12 14 16
Ui(f.B) Ui(fLB) Ui(fB)
(a)0 (b) +3° (c) -3°
B 21 A[HEICA T RBm R s 80 He 09728 fboi bl 4 8 XU 22 16 1) 18 30
Fig. 21 Variation of H; vs. reduced wind speed for different wind attack angles
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Fig. 22 Variation of H) vs. reduced wind speed for different wind attack angles
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Wind Tunnel Experimental Study of Bridge Aerodynamic
Derivatives in Different Traffic Flow States

LI Chun-guang', HAN Yan', TAN Di*, CAI Chun-sheng'?, ZHANG Jian-ren’

(1. Key Laboratory for Safety Control of Bridge Engineering, Ministry of Education and Hunan Province, Changsha University of Science
&. Technology, Changsha 410114, China; 2. Department of Civil and Environmental Engineering. Louisiana State University, Baton

Rouge LA 70803, USA)

Abstract: In order to take into account the effect of actual operating vehicles on the bridge
aerodynamic derivatives, according to vehicle traffic density, three traffic flow states were simulated,
wind tunnel experimental study of bridge aerodynamic derivatives was carried out in every traffic flow
state and state without vehicle, based on a forced vibration device. The influence of vehicle in different
traffic flow states and at different wind attack angles on bridge aerodynamic derivatives was discussed;
the influence percentage of vehicles on aerodynamic derivatives and the variation of aerodynamic
derivatives with vehicle deceleration were investigated based on experimental results. Results show
that all vehicles in different traffic flow states and at different wind attack angles obviously impact the
direct aerodynamic derivatives A; . A, and cross derivatives H; and H; . The variation of Ay and Aj;
with wind deceleration is obvious and presents certain regular pattern. Though the influence of
vehicles in different traffic flow states and at different wind attack angles on aerodynamic derivatives is
different, and the influence of traffic flow density on most aerodynamic derivatives is not obvious, the
influence of vehicles on bridge aerodynamic derivatives can not be ignored.

Keywords: wind-vehicle-bridge system; different traffic flow; aerodynamic influence of vehicle;

aerodynamic derivatives; wind tunnel experiment



