BI2BH AW
2006 4 8

W Ol R 22 22 4 (8 R BHA IR

Journal of Hunan Agricultural University (Natural Sciences)

XEHS: 1007-1032(2006)04-0445-05

R REEER AR R E IR RRENITE

B =, ZfEE
(MR EARTRRERE, WK Kb 410082)

B BRI BRI AR R MR I I, R R AR 0 R R G VST 3 AT EAL R i
il PR BN R VR 08 A B2 CARE B . BRI 3R 0 S B S 5 A 3 W AR hE 2% B 05 1 JEE
SR AR B . AEALRL R B {5 BRI OUT, A — RS LA T AR T RIR R . e BRI
FERYSE e, VSRR IR AR RN th KRR ) R SHE, N TR R ) BARYEFE L A THT . %
EAAE T X LR AR DU T B RL W) BEREAT TR, Bk T SR DL R M AR

X OB IR R RN BRI

FESES: TU31T XEAFRIRAS: A

Stiffness Identification and Cable Force Calculation without
Cable’s Section Information Available

ZHOU Yun, YI Wei-jian
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: Quite a number of methods have been deduced for calculating cable forces by vibration determination
without considering the effect of stiffness. The errors caused by these methods couldn’t be ignored. The measuring
results of cable force of one cable-stayed bridge indicated that the effect of stiffness on cable-stayed bridge couldn’t
be neglected. Without the cable’s section information available, a practical curve fitting method was used to identify
the stiffness of cables. Taking the stiffness effect into account, the basic-frequency method could reflect the real
forces of the medium and long cables, but the force of the short cables should be deducted according to the
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basic-frequency method.

Key words: cable-stayed bridge; cable force determination; stiffness identification

M 1955 4B LIRS B R IF 0, AR —Fb
K FERFRIER, SRAFAHIER . Bk
BERTMZEANEE . SRFERA SRS, &
BRI R AR X 5 R b JE . S DA AE
R R, H23RMRAFE ) 1k
A5, B, AR E 2 IR SR AN AR i e
RERAR IR 1 7 V4 D R ik %
RSN AR AR LS, P RS R R —
FhIEEN R T, £ R TR G G okl Tl
1 R —F AT I RN W 7 1, SREh IR

YFs HER: 2006-01-29
EETE: WkE R A KSR H (50378034)
EEEN: B =979, B, WIEKPA, L5k,

7 69 4 A5 TG ATy S0 U 5 5 1E 4 B R
HAE.

I P AR 2 2 0 LR IS I B R4
by WK fHE. WA JE%dE. BB
W) BT T FSE . Roman' 283 e 5 Sl b 2
PSSR L BAR B R IR OB S, T 38 P R BEE
ARIRH THRZTSREARER . R— L%
BN ) V0 B M, 4 T 112 O R 3
RV S MR R, AR RE . kR R
SO OSSR ZD AR SRR PERIR 2 AT
B, BT EERRE NI, Xu Y.L g
Sy EHEAT T AR RBAIRY, *RR MRS
MG IAT TAHABFS . AR e X AR
BHHT TR L MBEALIREN LTSS, S0 T E5LkR



446 W R Al K22 2R (A R B R 2006 4 8

I R A B E R A TR AT k. 2B DA PRI RLI R ) O ERIE MR Bk R

KIDFERMR R MR AR, WARLRARER  RHAFRER A LR EAEES R AFR R,

BIRIZR N 5507 ST S i EL ] BE M E AR LA W00, Rk, BIZRbA R
AW T ILH Tk

1 BB (1) EEARBRTEHLIEY: HEAAR

ke et ‘ (1), R FE— BRI FI T 3 BT 4 Bhogian
KISAFRLT WS S0 WL, Tl T

1994 4, 500 FHYRT . 20 A — Bk 760 m RIS, B THt, 15 v S

*ﬁﬂ%?ﬁﬁ%ls mX16 mt9 mx20 m+2 mX50 m+9 (2) %ﬁ)ﬁiﬂi' m%ﬁﬁt}‘ﬁ%ﬁ) il_l_%é\\ﬁﬁﬁw
mX 16 m, @A LFLH 2 mX50 m(& 1, & 2). ZiF KT =4pl2f2.

OB TTUEAR . 2005 47 2 H AR BRItk () BRI SRR BRI, R
5 7RI YERHEBURN 5.

Phrh LR %R 1T~ T R ARG S, 3 Fi
T B AR A 3 B . AR IR 1,2,
3y oy NMAERENSAE, XFELILINSRANE 4 B .

1600 F FIALELE
A HEHi: e
o %ﬁ& B %gg v Z%ﬁi
R 1 A Y
SO ORI ORI SO
sy ) o G ) o
el o ) ) ) )
- I G R sy GY R =
B1 KibRXHF25R wl B ED B 8 R 8 &
N =l o R ) R E
Fig.1 The panorama of a bridge in Changsha city 0 é%x ZE é%%‘ B0 E éé:. 7=
1 2 3 4 5 6 7

B3 3#MAEMITRELR

Fig.3 The comparison of calculating results by three methods
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Fig.5 The relationships between frequency and the number of frequency
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Table 1 Comparison between the cable forces when its ends are fixed

228 é c L/cm f,/Hz T/KN ATV/KN AT/KN
1" 91.40 0.044 4 4 888.8 4.102 995.01 27.46 46.56
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3" 98.99 0.059 1 3543.6 5.859 1070.73 46.41 24.08
4* 102.96 0.074 9 2878.1 7.617 1196.28 46.44 9.90
5 91.87 0.1106 2203.7 10.156 124031 64.46 62.03
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Table 2 The identification results of cable’s stiffness
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) AN RAMFEAN  ROBEAN BHEHEN /mm
1 4 888.8 292.42 1 068.90 51.47 1022.46 29.65 2.372 73.9
2* 4217.9 141.07 1225.21 28.21 1195.11 7.01 1.765 61.6
3" 3543.6 143.17 1160.42 48.27 1117.14 28.16 1.246 61.8
4* 2 878.1 100.05 1280.44 42.03 1242.72 24.55 0.822 56.5
5* 2203.7 75.07 1 335.35 28.19 1304.77 6.23 0.482 52.6
3 & B 15(3): 181-185.
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