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Hexible Hanger Rods Tenson Measurement and Parameter Identification
in Large-span Tied Arch Bridge

WU Wen—ging' , WANG Cheng-sht’ , LIU Quo-chang’ , YE Jianshu'
(1. Trangoortation College of Duthead Univerdty , Jiangsu  Nanjing 210096, China;
2. Zhgjiang Provincid Fan Desgn & Research Inditute of Gommunication, Zhgiang Hangzhou 310006, China;
3. Nanjing Highway Condruction Bureau, Jiangsu Province, Jiangsu Nanjing 210008, China)

Absgtract: The measurement method to check the flexible hanger rods tenson in large-gan tied arch bridge is gudied with frequency
method based on the principle of vibration of tendon cable, egecidly the parameter identification of some factors such as boundary
condition ,ocillating danmper and dfective caculaion length of hanger rods, which irfluence the measurement precison of tenson in
hanger rods, are made dearly asthe main part. The research result showsthat the alove mentioned parameters could be idertified efec-
tively by teging the hanger rodsforce in-Stu, $ asto rase the measuring precison and working dficiency. The ted practice indcates
that the precidon in flexible hanger rodsforce cacuation, which is based on the identified parameters with the proposed identification
method , can meet the needs o nonitoring the force in hanger rods during the time of congruction and operation o the bridge.
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Fig.1 The generd layout of the bridge (unit: cm)
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Tab.1 The conparin table of the initid length of hanger rods

2 3 4 5 6 7 8 9 10

Li/m 11.267 14.969 18. 176 20. 887 23. 103 24. 824 26. 052 26. 789 27.036
La/m 9.164 12.935 16. 204 18. 970 21. 233 22. 993 24. 250 25. 005 25. 256
La/m_6.422 10.245 13. 562 16. 370 18. 668 20. 456 21. 733 22. 500 22. 756
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Fig.2 The schematic diagram of hanger rods sructure
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Tab.2 The initid tenson and the firg-order natura
vibration frequency of hanger rods

2

3 4

5 6

7 8

9 10

To/kN 260

310 310

310 310

310 310

310 310

fi/Hz 565 4.17 3.27 280 248 229 219 212 210
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Tab.3 The identification cdcuaion of boundary condition of hanger rods
2 3 4 5 6 7 8 9 10
To/kN 260 310 310 310 310 310 310 310 310
T1/kN 297.6 333.4 211 324.3 298.6 319.4 325.95 324.8 325.3
L; To/kN 463. 6 461. 1 423.1 412.8 375.2 392.7 39%. 4 393.1 392.9
T1/To 1.14 1.08 104 1.05 0.9 1.03 1.05 1.05 1.05
T2/ To 178 1.49 1.36 1.33 1.21 1.27 1.28 1.27 127
To/kN 260 310 310 310 310 310 310 310 310
T1/kN 193.5 209.9 202.6 203.6 200. 1 200 203.5 202.8 203
L, To/kN 273.6 331.2 329.3 336.1 332.89 334.5 341.3 340.5 341
Ti/To 0.74 0.68 0.65 0.66 0.65 0.65 0.66 0.65 0.65
T2/ To 1.05 1.07 1.06 1.08 1.07 1.08 1.10 1.10 1.10
To/kN 260 310 310 310 310 310 310 310 310
T1/kN 40.9 56.7 611 65.3 66.7 68.2 70.4 70.7 71
Lz Ta/kN 43.6 179.3 217.1 242.1 251.6 260.3 270. 4 272. 4 273.6
Ti/ To 0.16 0.18 0.20 0.21 0.22 0.22 0.23 0.23 0.23
T2/ To 0.17 0.58 0.70 0.78 0.81 0.84 0.87 0.88 0.88
3 : -4% +8%, 4%
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78 %
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Tab.4 Thefird identification |, of caculation length and cadculation

tendon T, of hanger rods

Tab.5 Thefirg-order naturd vibration frequency before and
dter darper inddlation

2 3

4 5 6 7 8 9

10

2 3 4 5 6 7 8 9 10

Ljo/m 10.85 14.61
Li/m 11.27 14.97

L
I*Q/% 9.3 97.5
1

Ly X
98 %

Ti/kN 277.3 314.1
To/kN 260 310

11.04 14.67

T
—/% 106 101.3
To

17.95 20.53 22.85 24.53 25.53 26.29
18.18 20.89 23.10 24.82 26.05 26.79

98.7 983 989 988 980 91

17.81 20.47 22.64 24.33 25.53 26.25

303.6 307.5 302.6 305.6 309.9 308.8
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26.52
27.04
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26. 49

309.3
310

99.8

fio/Hz 7.598 6.195 5.292 4.310 4.174 3.390 3.700 3.299 2.955
fu/Hz 8.901 6.623 5.631 4.700 4.498 3.645 3.945 3.526 3.220
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Tab.6 The identification value of caculation length 1, before
and &ter darper inddlation

2 3 4 5 6 7 8 9 10

|j0 I}

L.

Lio/m 11.04 14.67 17.81 20.47 22.64 24.33 25.53 26.25 26.49
Lig/m 9.68 13.83 16.83 18.91 21.12 22.75 24.04 24.67 24.47
Lo/m 9.164 12.935 16. 204 18. 970 21. 233 22. 993 24. 250 25. 005 25. 256

L.
I‘j/% 105.6 106.8 103.8 99.7 99.4 98.9 99.1 98.6 9.9
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Ly L, Tab.9 The tendon o hanger rods &ter the third-group
=L predress tendon dretching in tied-beam
] 1 — L2
3 2 3 4 5 6 7 8 9 10
, Iz 6.890 5.493 4.730 3.730 3.600 2.956 3.210 3.080 2.610
N 471 617 710 584 747 551 731 700 532
, /kN503 581 655 537 703 553 686 647 498
/% 93.6 106.2 108.4 108.8 106.3 99.6 106.6 108.2 106.8
, 7 8 9
7
Tab.7 The tendon of hanger rods &ter removing the
bracket of tied-beam
2 , 130 m
2 3 4 5 6 7 8 9 10 ) ,
. 6.220 4.730 3.800 2.740 2.990 2.240 2.690 2.500 1.930 ) , ,
L ’
KN 352 430 425 281 500 295 495 439 274 !
|0 = O- 98 L1 ; 1
KN 372 395 445 316 473 318 452 417 271
/% 94.6 108.9 955 88.9 1057 92.8 109.5 105.3 101.1 L, , lo =L,
- / 8 9 (4) :
8
Tab.8 The tendon of hanger rods dter ingdlation
of midde laterd beam ’
2 3 4 5 6 7 8 9 10
. 6.720 5.253 4.583 3.480 3.450 2.694 3.104 2.950 2.448 [1] , ,
(I - , 2002, 11
j Y0 555 66 498 682 M8 679 636 463 () : 35- 41
[2] ) .o [9] -
KN 480 549 616 490 649 492 620 579 431 2001, 20 (4) : 23- 25.
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