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Study on Wind Resistance of Double-Layer Truss Beam Highway and Railway
Cable-Stayed Bridge with Asymmetric Low Steel Tower "

Jiang He'"  Feng Yacheng’
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Abstract To investigate the wind resistance performance of the low-tower steel truss cable-stayed bridge with a
main span of (84-+144+4228+240-+300+120+60)m under the design wind speed, wind tunnel tests were se-
lected as the primary research method. Segment model tests and full-bridge aeroelastic model tests were conduc-
ted to measure the wind loads and wind-induced responses of the Jiyang Yellow River Bridge in both the comple-
ted state and typical construction conditions, and the results were compared with bridge wind resistance codes.
Elastic suspension segment model vibration wind tunnel test results revealed that the flutter and vortex-induced
resonance performance of the main beam meets the wind resistance safety requirements. The full-bridge tests
concluded that no flutter or vortex-induced vibration of the main beam was observed in the wind speed range of 0
~110m/s, nor were any static instability conditions detected. Moreover, the displacement response of the main
beam satisfied both the safety and comfort requirements, thus further verifying the bridge’s wind resistance per-
formance. The wind resistance experimental study of the steel truss bridge provides a substantial basis for design

verification and can also serve as a reference for similar steel truss construction projects.

Key words highway and railway bridge, cable stayed bridge, wind tunnel test, wind resistance perform-

ance, wind induced response
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Fig. 1 Elevation layout of of main bridge of jiyang yellow
river highway and railway bridge
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Table 1 Dynamic characteristics of jiyang yellow river highway and railway bridge (Hz)

Bridge condition Symmetric vertical bending

of the first order

Antisymmetric vertical
bending of the first order

Mode of vibration

Antisymmetric torsion
of the first order

Symmetric torsion
of the first order

Bridge status 0. 4470
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Table 2 Segmental model test parameters

Similitud

Argument Symbol  Unit m 1Fu ¢
ratio

Length L m 1/50
Breadth B m 1/50
Height H m 1/50
Equivalent mass meq kg/m  1/50°
Equivalent mass moment Jeqg  kg-m®/m 1/50"
Wind speed U m/s 1:4.3
Vertical bending frequency of first 7 Hy 1.6
order
Torsional frequency of first order 1 Hz 11.6
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Fig.3 Layout of wind tunnel test of main beam segment mode
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Fig. 4 Results of the segmented model wind tunnel test



86 g h % 5 &M %

2024 4E5H 22 4%

2.2 EHSEEREAKNAE

KE] 94 /s LA LB, B GRTE =R KA T Y i
KL ¥ 97 (/N TF 0. 5°, U B 32 5 44 oK % 01k B
P o BRI 55 XL T v 0 IR S L K 1 R
T M T B R R

T I 1 A A 30 1206 i o R0 A R K —
B 412X 50 8 3 R E 1) 0~50m /s CEHR) Z [H]
IR E 292 0. 5%, e IR & F T, B4 fidl
FEIR IR R KT 7 R A2 Y AR R

25 b, 1 B AR 3 50 45 SR 2 B B BH B A
B FR AT 0 R T XU e K

i g X 4 M A XU SR B8 L R 5T T R A R
PEBE L I X B R R PR e Mk R AT TR IR
TEAG 50 B I, i 30 B K X 5 X | =18, 0m X
12.0m X 3. 5m, % JE 12 45 37 Hb 1 R 1], o A5 0 45 IR
FEk A 12 110, 1< U B 804 B 481 32 B2 I B, 4b
JENIR FH ABS Bz 9F e B, 78 L 42 48 T # B
A RV AR RS BT A XL T A R 8 a9
AR R C T ST R T A AR AR AT B ARORL i
HE L ABS BB A, B FE 5 M B [ 45 38 A DL R
YIORAE SURL FH T A0 3 TR 2 o 4 LA TR 4
REHSERIE 3 FiR.

£3 ENMSUENRBSY

Table 3 Segmental model test parameters

Similarity Similarity Similarity Similarity
Symbol . Symbol .
parameter relation  parameter relation
Density C, 1 Wind speed Cy 1/ /110

Unit Mass Cy 1/110®>  Frequency Cy J110

Uni S8 t < —
nit mass momen c, /110" Time c, 1/ JIT0

of inertia

Tensile stiffness Cpp 1/110° Damping ratio Cj 1
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