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Table 1  Physical parameters of conductor model

Physical parameter Similarity ratio Parameter value

Outside diameter (m) 1/20 1.38 x10 73
Modulus of elasticity ( MPa) 3.03 209000
Sectional area (m?) 1/400 1.13x10°°
Linear density (kg/m) 3.03/20 0.229
Horizontal stress ( MPa) 3.03 181.8
Span 1 (m) 1/20 12.4
Span 2 (m) 1/20 17.6
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Fig. 1 Structure layout of equivalent tower

and cross section of steel pipe
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Table 2 Parameters of equivalent tower

Type of equivalent tower D/mm  T/mm B/m  H/m
Equivalent tower of T-shape 60 3 0.6 1.6
Equivalent tower of goblet-shape 38 5 0.4 1.2
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Fig. 2 Flowchart of finite element analysis
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Table 3 Form-finding sag and theoretical sag

Research . Form-finding  theoretical ~ Error
. Location

subjects sag (m) sag(m) (%)
Midspan ( spanl ) 4.290 4.286 0.09

Prototype .
Midspan ( span2) 8.490 8.635 1.68
Midspan ( spanl ) 0.214 0.214 0.00

Model .
Midspan ( span2) 0.424 0.432 1.85
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Table 4  Comparison of vertical displacement between

model and prototype caused by ice load

Displacement Displacement Calculation Design value

E
Location of prototype  of model value of  of similarity or
S . (%)
(m) (m) similarity ratio ratio
Mi
dspan 000 0.0526 1/19.0 /20 5.26
(span 1)
Midspan
1.947 0.1027 1/19.0 1/20 5.26

(span 2)
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Fig. 3 Vertical displacement caused by ice load
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Table 5 Work conditions of ice-shedding

Ice-shedding ~ Ice-shedding speed  Ice-shedding speed

Conditi
ondition mode of prototype(m/s) of model (m/s)
Whole span
1 ° *
(spanl)
) zipper-like 10 10/4. 472
('spanl)
zipper-like
; 100 100/4. 472

(spanl)
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Table 6 Comparison of characteristic parameters for the time history curve of midspan displacement in the first span
Condition Characteristic parameter Prototype Model gfa Z:{:;z;?yv:::z o f]-s)ier:Ii?:ri\t/jh::lio (F];;o)r
Displacement of ice load (m) -1.00 -0.052 1/19.2 1/20 4.17
Jump height (m) 4.48 0.226 1/19.8 1/20 1.01
1 Maximum amplitude (m) 1.80 0.095 1/18.9 1/20 5.82
New equilibrium position (m) 1.60 0.079 1/20.3 1/20 1.48
Decay time (s) 74.6 16.5 0.221 0.224 1.34
2 Jump height (m) 2.60 0.131 1/19.8 1/20 1.01
New equilibrium position (m) 1.60 0.079 1/20.3 1/20 1.48
Jump height (m) 3.59 0.181 1/19.8 1/20 1.01
3 Maximum amplitude (m) 0.99 0.050 1/19.8 1/20 1.01
New equilibrium position (m) 1.60 0.079 1/20.3 1/20 1.48
Decay time (s) 74.4 16.4 0.220 0.224 1.79
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TRANSIENT RESPONSE ANALYSIS AND SIMILARITY VALIDATION
OF TOWER-LINE SYSTEM INDUCED BY ICE-SHEDDING *

Xie Xianzhong' TLong Hao Li Dan Huang Wei
(Hunan University of Science & Technology, Xiangtan 411201, China)

Abstract Using the commercial software of ANSYS, the dynamic analysis of three-tower double-span test model
and its prototype is conducted, and their transient responses under various ice-shedding conditions are compared.
It is shown that not only the characteristic parameters of ice-shedding responses are all similar, but also the whole
time-history curves fit well. Therefore, the test results of the model are valid, and they reflect the dynamic prop-
erties of the prototype. The study and the found in this paper not merely verify the accuracy of the test model, but

also provide theoretical guidance for the model construction and the model experiment of ice-shedding.

Key words transmission line, test model, ice-shedding, transient response, similarity theory
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