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Bearing Capacity Evaluation of Extradosed Cable-stayed Bridge with

Double Towers Based on Load Tests
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Abstract: Bearing capacity and actual working conditions of a extradosed cable-stayed bridge with
double towers were evaluated. Structural stain and displacement of control sections as well as
cable force increments of typical stay cables under various cases were tested by static test.
Dynamic stain response and impact coefficient of the bridge were tested by barrier-free and
disabled running tests. Vibration modal parameters such as natural vibration frequency and
damping ratio were tested by ambient excitation method. Testing results above were compared
with finite element calculation results. The results show that strain verification coefficient is
between 0. 34 and 0. 94. Displacement verification coefficient is between 0. 58 and 0. 94.
Verification coefficient of cable force increment for stay cables is between 0. 72 and 0. 78. Various
verification coefficients are less than 1. 0 which is upper limit value in related specification.
Strength and rigidity of the whole structure both have a certain security. The maximum relative

surplus strain and displacement are respectively 17. 2% and 17. 3%, which are both less than

75 H #9 :2018-08-07

EETR :FXARBFESTHE (51308471 ; B %K & L HF &R H (2017 YFB1201204)

EEZR A8 F1988) . B B A, T2 B 58 4E . E-mail : lvliang19881105@qq. com,
BEEE B AGEA961-), 5, F M A #8255 A4 50 . T.2%18 4, E-mail : rendazhao@163. com,



102 AEHAFE TRFIR

2019 5

20% that is upper limit value in related specification. All above demonstrate that the bridge is

approximately under elastic working conditions. The maximum structural impact coefficient is

0.79 when disabled vehicle speed is 20 km

. Local damage of bridge deck layers has a

disadvantage influence on actual working conditions, which is must be noticed. The first order

free vibration mode is dominated by vertical vibration. Measured value of free vibration frequency

is greater than calculated value. Actual rigidity of the structure is preferable.

Key words: extradosed cable-stayed bridge; load test; load efficiency ratio; structural verification

coefficient; impact coefficient; vibration modal; bearing capacity evaluation
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Fig. 1 Testing Sections and Stay Cables in Static Test (Unit:m)
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Fig. 5 Finite Element Model of Main Bridge
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Tab.2 Static Load Efficiency Ratio
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Fig. 6 Measure Points Arrangement of

Sections in Dynamic Test
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Fig. 8 Strain Verification Coefficients in Testing Sections
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Fig. 9 Relative Surplus Strain in Testing Sections

1-1,2-2,4-4,6-6,7-7 A 09 ML 45 1 X FRBE %4
Hh 8-848R I A TR 2 AR

ME 7~9 BT LI HY 45 W0 A8 T 114 0 A8 S 0 (B
B/NFiHBAE . 280808 52 5 ORD — i ) 25 0 5
A AEAE ZEAR/IN S5 A 2 J1 I  A) . R A Y R
AR BB T 0. 34~0. 94 2 [A] , 2R B T (1) 7 A8
MU BB T 0. 54~0. 91 Z Ja] , ¥y A8 A E |-
BRAE 1. 0, 4546 4% 1A B L A7 O I L S5 B 7R 48 B

B, £ TOLEIER S . 22 5000 000 #0654 Ry A Ry
0%, SE A Ak Fapk TVEIRZS s 32 3 R &R 38 4 1 1) A
Xof B A N 78 e KA A 17, 2% F1 13, 0%, ¥ R #
HRLTET LR 20 Y0, AT A Ay 45 A4 4 A 78 3K 56 iy 2%
AU T B TR R KA TR E AT
4.2 fUBMNXERSH

P24 T 005 for 2R AE T K 32 R R 5 45
ISR T b B A B A I 5 A R A BT B



% 3 =t

R AR T AT K I 0 3R o A B R BAE S R4 107

HHEAT XS B o 30288 DL 1a] R O IE L B8 TR 1]
FLA% LA i 1) Je Bt — 0 o 1E . B 10~12 7351 o &
G5 DN AT 1) 52 % X B 6L B A 6 R 0 R A X
AR .67 RIEHE TR 10-10 i 09 47 5% 00 i 45 51 40
3 PR BT RO 25 A R RERLR I 52 J1 R A
XF T ERRAG Y 1-1, 424, 7-7 A AL 4l

M 10~12 K3 3 v LIF 45 DU o i) 4o

5p ..
4= rmmr e T T SAIIILTIIITT
BT
g 2f - “aa
3& 1ke-="" _— Iﬁliiﬁ!ﬂﬁ S
a5 TR S S
10F -—- LH2SEP{E Sl
ol - IH2HEHE S
b3 G2 P
W E
(a) 1-187@
481
44 r_-.-—. I miTimm e TeSArSRIIAIIINC
£ 40 — IP4EWE
< I T ot S 4
) 36k -—- THAsERE
=i - IHsSHEME
=
28 o P
WAL E
(b) 4-48TH
e o2,
14:"'""""'"'_'"’“"""-*'-'-':.::.'_':;'_'__'_':_ ;;;;
13+ — IR7ENE
Eot - THTEAE
2 -=- LRSI E
= ne -— THSHEE
wpE= T T
9_
b ] o
W pifr B
(¢) 7-TRTE

B10 FREMNKBEAACBIILL
Fig. 10 Comparisons of Displacement in

Testing Sections of Main Girder
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Fig. 11 Displacement Verification Coefficients in

Testing Sections of Main Girder
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Fig. 12 Relative Surplus Displacement in
Testing Sections of Main Girder
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