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Fig.1 The anchor head photo of hangers
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Table 1 Test results in consideration of boundary conditions

Y EEK/m N/ He [ 45 /kN B4 /kN 1 I AR 1 B 2 1/% 22/ %
3# 8.63 18.38 2325 3520 2370 1.9 48.5
4% 11.46 10. 66 1 465 2015 1 500 2.3 34.3
5# 14.68 8.30 1585 2 020 1599 0.9 26.3
6# 18.25 5.85 1250 1550 1 260 0.8 23.0
T# 18.85 6.51 1710 2050 1760 2.8 16.5
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Table 2 Test results in consideration

of bending rigidity

A [R5 W

®K uH L% K1 %2
/m /Hz /% /%
FM EHE ERHE
10 13.5 2 065 1 700 1335 35.4 21.5
20 6.08 1 860 1 700 1 550 16.7 8.8
30 3.93 1790 1 700 1 625 9.2 4.4
35 3.33 1770 1 700 1 640 7.3 3.5
40 2.89 1755 1 700 1 650 6.0 2.9
45 2.56 1745 1 700 1 660 4.9 2.4
50 2.29 1 740 1 700 1 665 4.3 2.1
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Table 3 The result comparison between the

finite element method with the formula method

FEK/m B/ Hz  ABRICE/KN AR BE/KN /%
20 6.078 1 700 2122 24.8
30 3.923 1 700 1992 17.2
40 2.896 1 700 1931 13.6
50 2.295 1 700 1895 11.5
60 1.900 1 700 1871 10.0
70 1.621 1 700 1853 9.0
80 1.413 1 700 1839 8.2
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Table 4 The impact of anchor

rigidity area of hangers

KK /m BHi/Hz HIEHL /KN K% B4k /kN 22l /%
20 6.078 1 700 1 960 15.3
30 3.923 1700 1 895 11.5
40 2.896 1700 1 860 9.4
50 2.295 1700 1 840 8.2
60 1.900 1 700 1 820 7.1
70 1.621 1 700 1813 6.6
80 1.413 1 700 1 805 6.2
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Table 5 Test results in consideration of

linear density

Y THIB R 3#IH R

Wi/ % I/ W R /KN Z2AH/% S/ He K51 /kN %145/ %

0 6.49 1 700 0.0 16.05 1 700 0.0
-5 6.49 1610 5.3 16.05 1 600 5.9
-10 6.49 1520 10.6 16.05 1502 11.6
-15 6.49 1 430 15.9 16.05 1403 17.5
-20 6.49 1 340 21.2 16.05 1 304 23.3
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Fig.2 The finite element

model diagram of hangers
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Fig.3 The flow chart of the indentifying of

bending stiffness and hanger tension
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Table 6 The identified bending
stiffness EI of part hangers

mR 1 &A% HUREY it 5 PV kT

It 5 i 80/ kN WK/ Hz B /Hz  /(kNe m?)
Je R 6# 1 260 5.854 5.853 278.85
Je g 9# 1 888 10. 138 10. 138 284.00
e 10# 1901 12.458 12.456 288. 40
Ze i 21# 1597 14.416 14.415 268. 80
Je i 23# 1653 9.476 9.474 293. 80
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m&E & 2 HUREY it 5 PV KT

i BB/ KN i 2%/ He i 2%/ He /(kN+ m?)
75 26# 1594 6.532 6.531 268. 80
£l s# 1599 8.303 8.301 291.80
Fi i o# 1798 6.890 6.892 275.80
i 8# 1729 7.873 7.872 268. 80
£l 10# 1726 11.978 11.977 308. 80
Fi g 26# 1 648 6.590 6.592 262.90
il 27# 1618 8.233 8.232 273.60
-4 {8 280.36
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Table 7 The corresponding tension of

fundamental frequency of the No. 28 hanger

£ Bt £ He RN B

/kN /Hz /kN /Hz /kN /Hz

900 8.62 1450 10.609 2 000 12.253
950 8.822 1 500 10.77 2 050 12.391
1 000 9.018 1550 10.928 2 100 12.527
1 050 9.21 1 600 11.084 2 150 12.661
1 100 9.397 1650 11.238 2 200 12.794
1 150 9.581 1 700 11.389 2 250 12.926
1 200 9.761 1750 11.538 2 300 13.056
1 250 9.937 1 800 11.685 2 350 13.184
1 300 10. 109 1 850 11.83 2 400 13.311
1 350 10.279 1 900 11.973 2 450 13.437
1 400 10. 445 1950 12.114 2 500 13.562
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Fig.4 The curve of hanger tension—fundamental
frequency of the No. 28 hanger
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Study on tension testing of short hangers in suspension bridges

. 1 . 2 |
Q1 Dongchun , Guo Jian™ , Shen Ruili
(1. Southwest Jiaotong University, Chengdu 610031, China; 2. Zhejiang Provincial
Construction Headquarters of Zhoushan Islands Link Project, Zhoushan, Zhejiang 316000, China)

[ Abstract] Because it is difficult to accurately determine the effective length and bending rigidity of a
hanger, the tension calculation of short hangers according to formula method may lead to big error. Taking the tes—
ting of hanger tension of the Xingou River Bridge as the research background, the effects of such parameters as
boundary conditions, bending stiffness, effective length and linear density on the accuracy of the tension measure—
ments are analyzed in detail. The results show that the simplifying assumptions of formula method are not suitable
for short hangers. Hanger tension calculation with finite element method is introduced. The finite element model is
established according to real condition. Firstly, the bending stiffness of hangers is identified; then corresponding
relationship table of hanger tension — frequency should be established. The corresponding tension of a measured fre—
quency can be obtained through looking up the table. The method has been applied to construction monitoring of
Xingou River Bridge and proved to be an effective method.

[ Key words| short hanger; hanger tension measurement; frequency method; bending rigidity; finite ele—

ment method
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