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FUNDAMENTAL CONSIDERATION ON THE AERODYNAMIC
ADMITTANCE OF LONG-SPANNED BRIDGES

By Ichiro KonisHl, Naruhito SHIRAISHI, Masaru MATSUMOTO, Hiroo OKANAN

Synopsis

In this paper, the aerodynamic admittance or the dynamic lift function of long spanned
bridges with plate like structural section are discussed, and the deflectional response of a
few sectional models due to random vertical gust is analized by numerical calculation
method evaluating Duhamel’s integral and by analog simulation method.

Experimental results of dynamic lift function in wind tunnel test are simulated approxi-
mately by the modified quasi-steady theory or the Sears function.

By using with these dynamic lift functions, the calculating results of numerical analysis
and analog analysis for the deflectional response due to vertical gust show the good
agreement with the experimental results.
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Fig. 10 Aerodynamic indicial admittance and equivalent aerodynamic indicial admittance
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Table 1, Physical dimensions of model tests

NOTATION DIMENSION | MODEL B MODEL C LARGE SCALE MODEL
AIR DENSITY 0 kg+sec?em™* 0.1250 0.1250 0. 125707
SPAN LENGTH I m 0. 9300 0. 9300 8. 0000
HALF CORD LENGTH b m 01675 0. 2415 1.7100
) T - e
gg}&? EEIEG%TIIT m  kgesectm-t | 0.4509 0. 8065 41.310
%\QEC&LEQ&CULAR o sec-! 11.78 9. 239 1.320
INITIAL DAMPING ¢ 0.002876  0.004760 0. 009550
SLOPE OF LIFT | deg , _
ygﬁ*o%‘%’;m U m - sec! 5. 000 4.090 14.90
%ﬁ%%%\%{ y ‘ sec™! 11.78 9. 235
o o [ _ .
DAMPING RATIO ¢ 0.02499  0.03089
|
L 1||' 1
Tt i e - o S e |
° L - !‘ ¢ (]
|_ses T 570 l siz _L 570_L 684
A 3420 -
i balance
wind

piano-wire

coil spring

.

axis of model

turn table model

o s s ol
cover & supporting frame

: propeller type anemometer
W, W3; supersonic anemometer

F ,F,i tensionmeter

AysA,; accelerometers for pitching motion
A,,A,; accelerometers for heaving motion
; potentiometer for pitching motion
; potentiometer for heaving motion

Fig. 15 Dimension and mounting system
of large scale model

Photo.3 Large scale model
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(A) Measured Response
(B) Measured Vertical Wind Velocity ( Left )
(c) Calculated Response
(D) Measured Vertical Wind Velocity ( Right )
(E) Calculated Response
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Fig. 16 Comparison of calculated deflectional response by numerical analysis with
experimental results of large scale model (due to vertical gust)
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Fig. 17 Comparison of calculated deflectional response by numerical analysis with
experimental results of model B (due to vertical sinusoidal gust)
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Fig. 18 Comparison of calculated deflectional response by numerical analysis
with experimental results of model B
(due to vertical multi-sinusoidal gusts)
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Fig. 19 Comparison of calculated deflectional response by numerical analysis with
experimental results of model B
(due to vertical multi-sinusoidal gusts)
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Fig. 20 Comparison of calculated deflectional
response by numerical analysis with
experimental results of model C

(due to vertical sinusoidal gust)
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Fig. 22 Comparison of calculated doflectional
response by analog analysis with
experimental results of model B
(due to vertical sinusoidal gust)
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Fig. 23 Comparison of calculated deflectional response by analog analysis with
experimental results of model B
(due to vertical multi-sinusoidal gusts)
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Fig. 24 Comparison of calculated deflectional response by analog analysis with
experimental results of model B
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