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Sag Effect Analysis on Cable with Damage

WANG Li-bin', WANG Da*, GUO Xiao-yi'
(1. School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;
2. Ningbo Transportation Development Prophase Office, Ningbo 315199, Zhejiang, China)

Abstract: The three parameters, such as damage degree, damage location and damage range,
were introduced to describe the damage characteristics of cable, then the sag effect analysis
equations of cable with damage were built. Based on this, the influences of the aspect ratio and
chord length of cables on the sag effect in different geometric figures and damage states were
analyzed by using numerical computational method. The relative error between precise
computational values and formula values of sag was compared. The results show that the
variation of sag with aspect ratio in the sensitive scope is from 0. 997 to 1. 003, and the sensitive
scope of aspect ratio is from 0. 995 to 0. 999, and in this scope the error by the classical sag
formula increases with the chord length and sag-to-span ratio, but the maximum relative error is
less than 1.7%. For a cable with chord length 300 m long and aspect ratio 0. 997, the absolute
sag augment is less than 0. 35 m and the relative error is less than 1. 2%. The sag formula is
precise enough to predict the sag of cable with damage.
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Fig.1 Natural Unstressed Configuration of Cable
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Fig. 2 Basic Statics Model of Cable with Damage
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Tab.1 Chord Stress of Cable Under Different Aspect Ratios when L. =300 m
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SEHRIRZ MM J1/MPa | 1 010.0 | 810.9 615.0 428.1 269. 2 170.9 124.0 99.5 85.2 75.3 68.1
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Tab.2 Sag at Mid-span Before and After Damage of Cable and Increment Amplitude of Sag when L. =300 m
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Tab.3 Variations of Sag Increment Amplitude with 7 Before and After Damage

7 0.10 0.14 0.18 0.22 0.26 0. 30 0.34 0.38 0.42 0.46 0.50
T JiE 1 K y=0.997 | 1.065 | 1.560 | 2.103 | 2.701 | 3.363 | 4.099 | 4.924 | 5.853 | 6.910 | 8.121 | 9.524
g/ V% y=1.003 | 0.066 | 0.096 | 0.130 | 0.166 | 0.207 | 0.253 | 0.303 | 0.361 0.426 | 0.500 | 0.587
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Fig.7 Influence of Damage Parameters on

Sag Increment at Mid-span

—_
wn

1.0

0.5

LR B P I 3 R /m

8 HRUOGSBINEEANTERBENRM
Fig. 8 Influence of Damage Parameters on

Computational Accuracy of Sag Formula

x4 EENLARNEAXERESHRITENIE

Tab.4 Comparison of Computational Values, Theoretical

Values in the Paper and Finite Element Values of Sag

. M/ m
HWT| 9 0 a — R
ARME | ASCHIRE | ABRoCE

1 0.0 10.00| 0.0 | 0.658 0.661 0.661 1. 005
2 0.2 10.10| 0.5 | 0.676 0.691 0.693 1.025
3 0.510.10] 0.5 | 0.725 0.743 0. 744 1.026
4 0.2 ]0.05| 0.5 | 0.668 0.683 0. 685 1.025
5 0.2 10.25| 0.5 | 0.703 0.721 0.719 1.023
6 0.210.10| 0.2 | 0.676 0.691 0.693 1.025

T8 R T BEA IR 5 24 AR EL AL

0 JUJ = J3£ 1) 2% 2 AR A9 A SCBRE 8 b A BR OT (R B 4%
Ur. AE/NEBETL Y 5 R AT AE A RPRZS 145 43
o 3 B A A AR BAS SCRRIR A S A RIS /) - 1H

S HARXR 22 AN KL 292 2.5,

[4]

[8]

L9]

[10]

tion of the Dip[J]. The Civil Engineering, 1965, 40
(1):52-55.

IRVINE H M. Cable Structures[ M |. Cambridge : MIT
Press, 1981.

GIMSING N J, GEORGAKIS C T. Cable Supported
Bridges: Concept and Design[ M]. New York: John
Wiley & Sons,1997.

B RR R RIS J1 2 0 & 2T i
[DJ. P22 . K%K, 2008.

XU Hong. Mechanical Analysis and Safety Evaluation
of Bridge Damaged Cable[ D]. Xi’an; Chang’an Uni-
versity,2008.

1 SCoR. R BB B R A 52U B B Y WF 5T
Fe 2 [D]. IR « 8 K%, 2008,

SHEN Wen-qiu. Study on a Novel Theory and Its Ap-
plication for Identification of Damaged Cables of
Large-scale Cable-supported Bridges[ D]. Chongqing:
Chongqing University,2008.

T R.ERMEZ.X 2 B RB YL B 22 Sy
AT A o K22 4. B AR B2 AR, 2008, 36 (7))
911-915.

XU Jun, CHEN Wei-zhen, LIU Xue. Deterioration
Mechanism of Cables and Mechanics Model of Wires
[J]. Journal of Tongji University: Natural Science,
2008,36(7):911-915.

LEPIDI M,GATTULLI V,VESTRONI F. Static and
Dynamic Response of Elastic Suspended Cables with
Damage[ J |. International Journal of Solids and Struc-
tures,2007,44(25/26) :8194-8212,

LEPIDI M, GATTULLI V. Static and Dynamic Re-
sponse of Elastic Suspended Cables with Thermal
Effects[ J]. International Journal of Solids and Struc-
tures,2012,49(9):1103-1116.

T A L AR = O A B HE AT T VAR = R
AR AR B M. dbaw . A R3S A . 2007,
The Construction Headquarter of Nanjing Third Yan-
gtze River Bridge. Summary on Construction Technol-
ogy of Nanjing Third Yangtze River Bridge[ M ]. Bei-
jing ; China Communications Press,2007.

MoTHs. BT LML Jbat: N RSSE L, 2004,
LIN Yuan-pei. Cable Stayed Bridge [ M ]. Beijing:

China Communications Press,2004.

S E k-

References:

[ 1] ERNST H J. The E-module of Rope with Considera-



