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Tension Calculation and Safety Analysis of Wire Suspension
Bearing Steel Wire Rope under Different Spans
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Abstract: Bearing steel wire rope is the key component to ensure the safe operation of wire suspension in the scenic spot.
Based on the analysis of wire rope tension, the calculation formula of wire rope tension is deduced in detail by applying the
string multilateral principle in this article. Taking the bearing steel wire rope with diameter of 6 mm commonly used in scenic
area as an example, the analytical solution and simulation solution of steel wire rope tension under six spans are obtained
respectively, and the two results are compared and analyzed. According to the relevant technical standards of the sliding
rope, the safety check calculation of the bearing steel wire rope of wire suspension is performed. The analysis results show
that the maximum error of the two results is 3.3% under six spans. When the span is 240 m, the corresponding safety factors
of the two results are 5.19 and 5.11, respectively, both greater than 5.0, which meet the safety requirements. This research
realizes the mutual confirmation of theoretical derivation and simulation experiments, and has certain reference and engineer-
ing application value for the safety design and verification calculation of the bearing steel wire rope of wire suspension in
scenic spots.
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Fig. 1 Schematic diagram of wire suspension in the scenic
spot
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Fig.2 Schematic diagram of carrying steel wire rope load
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Tab.1 Theoretical calculation results of the tension of
bearing steel wire rope of the wire suspension

F 5/ /m TN T./N T/N
1 200 4099.5 730.0 4164.0
2 220 4190.7 752.0 4257.6
3 240 4281.9 774.0 43513
4 260 4373.1 796.0 4445.0
5 280 44643 818.0 4538.6
6 300 45555 840.0 46323
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Fig. 3 Load and restraint of bearing steel wire rope
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Fig. 4 Effect of unit size on wire rope tension
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Fig.5 Tension analysis results of bearing steel wire
rope (L =200 m)

[RIEE, FEA FROCOT B HAdRS T 22
4ir5K .

W BE TR AT , AT BROC BT
ARAFOTELRE , ANTRIES BT 37 DX 3 I B 22 4 5K 7 1
Wit 5507 ELAR A 45 RS e L3 2.

®2 AEWMLBKNERITLL

Tab.2 Comparison of tension results of bearing steel wire

/D

rope
W57 m T/N PRFRE ‘ [ )]
fEHT A% el fEATRE  DiELfR RIS
200 4164.0 4169.4 5.43 542 0.1
220 4257.6 4311.5 531 5.24 13
240 43513 44202 5.19 5.11 1.6
260 44450 45387 5.08 498 2.1
280 4538.6 46725 498 4.84 3.0
300 46323 47848 4.88 473 33
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