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Fig. 1 Deformation of double-cablesystem
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Tab. 1

Principal parameters of the test model

(unit;mm)
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BRAK L 24413 THEE /, 1190.5
TR 8333 B ¥ i H 2500
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Tab. 2 Parameters of component material

a4 oK E/GPa 7/kN +m~3
Liids Q235 206 78.5
AL 7 Q235 206 78.5
1 3 Q235 206 78.5
T4 W22 89. 25 78.5
AT 22 4 89. 25 78.5
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Fig. 3 Design diagram of test model (unit:cm)
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Fig.4 Test model
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Tab.3 Designing parameters of component
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Fig. 5 Layout of bridge deck system (unit:cm) Fig. 6

Loading diagram of load condition
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Tab.4 Trial actual constant load(unit: kN/m)
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Fig.7 Sag value of completion state of model
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Fig. 8 Measuring point of static characteristic
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Fig. 9 Measuring point of dynamic characteristic
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Tab.5 Theoretical calculating values

TR B fE
TE#EE ¢/kN-m ™! 3
HHAEE p/kNem ! 0.5
B ¢ /kN-m™! 0.136
F YRR E /KN em 2 8. 925%107
R EL A A/ m? 7.854X107°
FHAALARE ), 0.146
F 5B REE w () 0.770
B TOK- L oL /mm 6.875
A % HeE 6 f ) /mm 10. 036
ks B B 8 f, /mm 14. 685
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Tab. 6 Table of double-cable system and

traditional system parameters

B3] TR e
THEERE ¢/kNm™! 3
THERERE p/kNem ! 0.5
LHTESE f,/mm 694. 4
WL T f,/mm 1190.5
MR ESEZE D./mm 10
MR HEAE/mm 4
THEEMRL/mm 4
TEEAEE ¢/kN+m™! 3
THEBERE p/kNom ! 0.5
LGk & EHERE f,/mm 925. 92
R F4EHA D /mm 20
& HEA/mm 8

0 A A% Y B IR P A AR AR S IR AR L T2
DERCAAR WA 8 2 T F ST IR R KO 0. 6, dE it
Vo B A BROTASE L T (A 2 2 e R R AN 18T 10 BT

i

(a) fRGERR
(a) Traditional system P
N il
- vTMMMWblm

e (b) XLTEZ
(b) Double-cable system

F10  ZHEERNA RT A

Fig. 10  Finite element model of multi-tower suspension bridge
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Tab.7 Deformations of tower-girder under the full-span load(unit:mm)
Ak ik
2550 LRRE A4
L/4 L/2 3L/4 L/4 L/2 3L/4
PG RN 7.055 8.816 10. 139 7.764 —11. 499 —15.253 —12.774
R 23. 368 32.543 39. 296 29. 201 —34.25 —45. 394 —37.392
®8 FEHEWMEEELEHCEML . mm)
Tab. 8 Deformations of tower-girder under the half-span load(unit:; mm)
Ak YIE3 2
25 RIS B
L/4 L/2 3L/4 L/4 L/2 3L/4
WL ZR 3.290 4. 462 5.214 2.742 —10. 269 —7.650 —1.211
gk & 5.651 8.327 9.861 6.275 —12.931 —11.372 —4.,437
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Fig. 11  Stress values of middle-tower
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Fig. 12 Horizontal deformation of the side tower-top and
stiffening girder
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Fig. 14 Deformations of tower-girder of semi-floating system

under the full span load
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Fig. 15 Deformations of tower-girder under the half span load
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Fig. 16  Deflection value of stiffening girder
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Fig. 17 Measured value of the vibration mode of the test model
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Study on mechanical properties of double-cable multi-tower
suspension bridge based on model test

CHALI Sheng-bo, WANG Ke-wen, WANG Xiu-lan®, WU Qian

(School of Architecture and Civil Engineering.Xi’an University of Science and Technology,Xi’an 710054 ,shaanxi,China)

Abstract: In order to verify the mechanical characteristics of a double-cable multi-tower suspension
bridge,based on the theoretical formula and numerical analysis,the double-cable multi-tower suspension
bridge model is tested. According to the design Parameters. The traditional system and double-cable
system finite element model are respectively established, two kinds of architecture deformation and
bridge-tower stress are analyzed. The model test verifies the accuracy and dynamic characteristics of the
double-cable system. The study shows that the theoretical results of the double-cable system test model
agree well with the measured and simulation results. It also shows that the overall accuracy of the test
model is good,which confirms the accuracy of the theoretical formula. The measured and finite element
simulation results indicate that the first mode of the system is the first vertical bending mode of the
stiffening girder,and the error between the measured and simulated results of the first natural frequency
is 6. 97%. In the traditional system, the deflections of the tower and loading span stiffening girder are
about 3 times and the non-loading span stiffening girder about 4 times that of the double-cable system. In
the traditional system,the bottom stress of the tower is about 3 times that of the double-cable system,
which shows that the double-cable system can effectively reduce the displacement, the stiffening girder

deflection and the bottom stress of the middle-tower.

Key words: bridge engineering; mechanical properties; model test; multi-tower suspension bridge; double-

cable;mode of vibration



