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Research of Secondary Cable Adjusting Method of Basket Handle
Arch Based on Weighted Influence Matrix

LIU Shijian
(Guangxi Transportation Research & Consulting Co., Ltd., Nanning, Guangxi 530007, China)

Abstract: In order to avoid the inconsiderateness of force and displacement of the structure in the
process of secondary cable adjustment of the suspender force of long-span basket handle arch.Use a
450m long-span basket handle arch as engineering background, the process of the cable the influence
matrix increase the weighting coefficient, using MATLAB to solve the weighted least-squares solution
of equation, after a small amount of iterative computation, the cable force difference is stable.Research
shows that:The relative error of the measured cable force with completion cable forces can be controlled
within 5%, fully meet the specification limit requirements.The way of considering the geometric
nonlinear effect during finite element calculation reduced the influence of the effect on structure.As a way
of accelerate convergence, the weighted influence matrix has uniform convergence speed.
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Fig.1 Elevation and floor plan of basket handle arch (unit; cm)
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Fig.2 Finite element calculation model diagram
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Tab.1 Iterative change table of cable force of weighted influence matrix

o BebEER ) CHIER)ERS Bk B2k B3k BM4ak Bk

/kN /kN /KN /kN /KN /kN /kN
1# 2190 2554 2350 2251 2212 2199 2195
24 1 800 2006 1 885 1836 1815 1807 1803
3¢ 1638 1751 1682 1658 1 646 1641 1639
44 1572 1780 1655 1 606 1588 1577 1574
S# 1560 1684 1613 1 580 1568 1564 1562
6t 1540 1495 1520 1533 1537 1539 1539
T# 1538 1831 1658 1585 1557 1546 1541
8# 1538 1616 1571 1551 1543 1 540 1539
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Fig.3 Variation diagram of cable force difference in iterative process
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Tab.2 Analysis of cable force of derrick before and after adjusting cable force
e THIERER ) WHHEARE L MERHRZE TRIARERD MEXHRZE S stz MxHRE
v /KN /KN 1% /kN /% /kN 1%
1# 2554 2190 16.62 2195 0.23 2271 3.57
2# 2 006 1 800 11.44 1803 0.17 1841 2.23
3# 1751 1638 6.90 1639 0.06 1703 3.82
4# 1780 1572 13.23 1574 0.13 1538 -2.21
St 1 684 1 560 7.95 1562 0.13 1587 1.70
6 1 495 1 540 -2.92 1539 -0.06 1542 0.13
TH# 1831 1538 19.05 1541 0.19 1559 1.35
8t 1616 1538 5.07 1539 0.06 1575 2.35
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Fig4 Comparative analysis diagram of cable force after secondary cable adjustment
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