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Abstract: Through measuring the cable tension of a cable-stayed bridge by vibration frequency method,
combining with FE numerical simulation and its optimization function, we discussed the influence of cable

The

results show that (1) the influence of anchorage end filler on the vibration frequency method is very small,

anchorage end filling and equivalent stiffness of shock absorber, etc. on cable tension measurement.
which can be neglected; (2) when the equivalent stiffness of shock absorber increases to a certain extent, the
influence on the vibration frequency method cannot be ignored, and the calculative cable length should be
modified; (3) the vibration frequency method can exactly realize cable tension by using the FE numerical
optimization function.
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Fig.1 Layout of bridge (unit: m)
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Tab.1 Parameters of selected cables

‘ o ZRnRE  LENRA
Zi iii?ﬂ'ﬁiﬁi%f/mmmﬁgﬁ iR
T,/kN LW £,/ Ha
Cl 37.275 35.7 1 999 3.8750
c2 59.778 42.2 2 381 2.1190
C3 79. 094 49.2 2 939 1.628 0
C4 99. 280 60. 8 3 389 1.234 0
C5 120. 156 64.5 4 153 1.093 0
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Tab.3 Description of filling conditions
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Fig. 2 Finite element model of cable
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Fig. 3 Schematic diagram of anchor end and
simplified structure
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Tab.2 Equivalent parameters of cable filling segment
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Tab.4 Fundamental frequencies of cable under different

filling conditions (unit: Hz)

hRRT
TGS
Cl 2 3 C4 C5
N1 3.1789  1.9895 1.5472 1.1905 1.057 4
N2 31686  1.9885 1.5468 1.1903  1.0573
N3 3.1789  1.9895 1.5472 1.1905 1.057 4
N4 3.1687 1.9885 1.5469 1.1903  1.057 3
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Fig. 4 Fundamental frequency change rates and cable

force errors of cables under different conditions
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Tab.5 Parameters of cable shock absorber
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Fig. 6 Change rates of fundamental frequency of cable with

different equivalent stiffnesses of shock absorber
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Tab. 6 Fundamental frequencies of cable under

different conditions

PR GS
T
cl c2 c3 C4 c5
A IR RAS 3.1789 1.9895 1.5472 1.1905 1.057 4
K=10"" kN/m 3.179 1 1.9895 1.5472 1.1905 1.057 4
K=10" kN/m 3.1926 1.9920 1.5484 1.1913 1.058 0
K =102 kN/m 3.2974 2.0118 1.5580 1.1980 1.062 7
K =10 kN/m 3.6944 2.1063 1.6070 1.2311 1.087 0
K =10* kN/m 3.9677 2.1921 1.6584 1.2657 1.114 8
K =10 kN/m 4.0133 2.2082 1.6692 1.2731 1.1212
K=10" kN/m 4.0186 2.2101 1.6705 1.2740 1.1220
K =10° kN/m 4.0187 2.2101 1.6705 1.2740 1.1220
VAR 8 b W 4.0186 2.2101 1.6705 1.2740 1.1220
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Fig.7 Cable force errors under different equivalent

stiffnesses of shock absorber
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Fig. 8 Optimization process
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Tab.7 Optimization parameters

LA
£ S ()5 3 RN, KR S, B
45 K, B/ [Tos Tzl 7/ [fogy £0.05] / WHn
(kN+-m™") kN Hz
cl1 10 [1802, 2878] [3.8086+0.05] 70
2 10 [2256, 2784] [2.1484+0.05] 50
3 10 [2011, 3393] [1.6602%0.05] 50
C4 10 (3373, 3863] [1.2695+0.05] 50
s 10 (4565, 4054] [1.1070+0.05] 50
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Fig.9 Installing sensor on-site
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