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Figure 1 Schematic diagram of bridge(m)
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Figure 2 Standard cross section of main beam and

division of beam grid(cm)
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Table 2 Bending and torsional moment of inertia

of each longitudinal beam
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Table 1 Material parameters
R £ WPER R/ MPa %/ (kg-m™)  TARAL
TREE+ C50 3.45x10* 25.0 0.2
WH  Q345¢D 2.06x10° 78.5 0.3
ML L Strand1860  1.95x10° 78.5 0.3
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R1 0.275 0. 280 0. 147
R2 0. 268 0. 624 0. 659
R3 0.175 0.239 0.145
R4 0.102 0. 098 1.921x10°°
AR 1,637 2. 480 3. 645

2.2 HWER FERZEREL

RIER MR P THEM, AR RRK N
230. 83 m, [A I FHIAT 22 B S0 ASE S0 R 46 W A 2 110 22
RV IR R Emst 2 2048 IE M A & DLTH
B A3 2% T J3E X 45 A AR e M Y B2 I



%5 W

P TES | 45« W 2R X i 2R AT 77 2 1 BE 9 B2 T 103

LR AT 4G, 323 S A R Z E R A R
PR 5 B e 5 3 9815 R 2 1) R JH Sk i 4
B ) W BE R 15 294 KN/ mm NGRS [ A AT 1] I Sy
10 000 kN/mm , 35 b 9 3 6 % R 32 s 5 M 3%
2, W E N 19 496 kN/mm

¥AE W m R RE R IEMTMIHE K
By & 1 581 U & 1 AT 6 b S5 SR B 3 s
A MBI R ) 51 RNR ) Z R R 221
FEHIAE 5% VAN, R ZEH IR KN 4.96%, TR E
5V E Ty H A — B IR AT LR Bz R B
P FEA R, A BRI R AN & 4 iR

6000 - —n— W RARR
— o HHRBR S

5000 |- @ /° . . o

'\. * / /
e o em

24000’\ o [/l e /

S - e/ /

#3000 /' / ¥ "

n | ]

2000 - .;/ ?

M n L}

]000 IIIIIIIIIIIIIIIIIIIIIIII
—_ D = = D = D = = \D — = O\ [~ = ON [~ = O\ I~ — O\ O~
ZAABAR ARG AR 25252925207
SpTssnndssissdrrgasdng
%wm%%%wmddd£§§%zzgggééég

BRG

B3 ®itRENSHERIAIL
Figure 3 Comparison between design cable force

and calculated cable force
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Table 3 Single cable fracture conditions

T O Wi K %i T LGS W K %i 5
1 SR-FLS11 7 SL-FLS1
2 SR-FLS6 8 SL-FLS6
3 SR-FLS1 9 SL-FLS11
4 SR-MLS]I 10 SL-MLS1
5 SR-MLS6 11 SL-MLS6
6 SR-MLS11 12 SL-MLS11
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Table 4 Combined fracture conditions

T %5 bR 2 o WHr 2 4 &
13 Y [n] Wy 4 SR-FLS11+NR-FLS17
14 B 1) 1y 4 SR-FLS11+SL-FLS11

15 PUE S o % SR-FLSI1+NL-FLS17
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Figure S Cable force under single cable fracture condition
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Figure 6 Cable force under combined fracture condition
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Table 5 Comparison of cable force values

Wi 2R R UEDCAENES 2 1A /KN

SR-FLS11 SR-FLS10 512.54

SL-FLS11 SR-FLS10 94.07
SR-FLS11+SL-FLS11 SR-FLS10 612. 88
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fracture condition
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Table 6 Comparison of deflection values

e /mm
W7 R 4 5 [R5 SL-MLS11 B & e B
B R o3
SR-FLS11 -14.58 -2.32 6. 06
SL-FLSI1 -15.19 -2.65 5.77
SR-FLS11+SL-FLS11  -14.20 -5.17 5.82
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Figure 9 Stress value under single cable fracture condition
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Figure 10 Stress value under combined fracture condition
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Table 7 Maximum stress value under different cable

breaking conditions

WrR T TR KN F1/MPa || iR T FR KN S1/MPa
Wy 2R iy 57.7 8 57.5

1 58.2 9 57.8

2 57.8 10 57.4

3 57.6 11 57.6

4 57.5 12 58.5

5 57.5 13 57.6

6 57.7 14 58.0

7 57.4 15 57.8
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Effect of Broken Cable on Mechanical Properties of Curved Cable-stayed Bridge

YANG Yaxun'?, WANG Chengzhi', CHAI Wenhao', ZHANG Yuhang', ZHANG Fuhua'

(1. School of highway, Chang’an University, Xi’an 710064, China; 2. The Engineering Design Academy of Chang’an University Com-
pany Limited, Xi’an 710064, China)

Abstract: In order to study the mechanical response of long-span curved cable-stayed bridge caused by cable
breaking, Xigu Chaijiaxia cable-stayed bridge in Gansu Province was taken as an engineering example, the finite
element model was established by using the beam lattice method, and 15 typical cable breaking conditions were
selected to analyze the changes of residual cable force, main beam deflection, main beam stress and tower top offset
before and after cable breaking at different positions and different numbers. The results showed that single cable
breaking would only produce local effects, the peak value of the change occurred near the broken cable anchorage
zone and decreased to the surrounding. The combined fracture condition had a greater impact than the single cable
fracture condition. Long cable fracture had the greatest impact, followed by medium cable and short cable. The
impact of cable fracture in the middle span was greater than that in the side span. The influence of cable fracture on
the broken span was greater than that of non broken span, and the influence on the broken cable surface was greater
than that of non broken cable surface. The effect of cable breaking on the peak stress of the main beam and the
stress distribution of the whole bridge was very small, but only on the main beam stress near the anchorage zone.

Keywords: curved cable-stayed bridge; broken cable condition; cable force; deflection and stress of main beam;

tower top offset
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arc simulation model was improved by using MATLAB/Simulink, and on this basis, the arc-optic grounding fault
model of the pure cable line system in the scenario of exceeding the capacitance current of a medium-voltage distri-
bution network in a city was constructed. Then, the typical fault conditions were set to simulate the arc grounding
fault of any line, and the zero sequence current of each line was extracted for coif wavelet decomposition, and it
was proposed that when the arc grounding fault occurred in the outlet line, the polarity of the fault line and the non-
power frequency zero sequence current mode maximum of the sound line was opposite. When the arc ground fault
occurred on the busbar, the polarity of the non-power frequency zero sequence current mode maximum of all out
lines was the same as the arc ground fault selection criterion. Finally, the typical fault conditions were set to verify
the effectiveness of the method for selecting wires for NES arc ground faults. The results showed that in different
typical fault conditions such as transition resistance, fault point distance, and phase angle at fault time, this method
could correctly select the arc light ground fault line.
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