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Abstract: An adjunctive ice element methodology and a density changing methodology used to analyze the
ice-accreting and ice-shedding on transmission lines are investigated. The applicability analysis of the two
methodologies is carried out based on an identical example. The mechanical parameters of ice used in the two
methodologies are clarified and the appropriate values of ice parameters are suggested. The results from this study
show that it is inappropriate for some researchers to use 10GPa as the elastic modulus of ice when applied to an
adjunctive ice element methodology. According to calculating results, the elastic modulus of ice is suggested to
less than 10'Pa. When the mechanical parameters of ice are appropriately defined, the adjunctive ice element
methodology is equivalent to the density changing methodology and both of them can be used to simulate the
ice-accreting and ice-shedding on transmission lines.
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Table 1 Ice parameters used in previous studies
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Table 2 Parameters of 300m-span cable
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Fig.1 Calculating model of the 300m-span cable
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Fig.2 Cable element and ice element in FEM simulation
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Table 3 Tensile stiffness with different ice densities
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Fig.3 Influence of ice density on ice-accreting results
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Fig.4 Influence of ice elastic modulus on ice-accreting results
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Fig.5 Combined influence of ice density and elastic modulus
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Table 4 Results comparison of adjunctive ice element method

and equation

VKERPERTE/Pa B INVK G H/MPa . AT H/MPa R E/(%)
1=x10* 68.75 68.68 -0.108
1x10° 68.75 68.68 -0.109
1x10° 68.42 68.67 0.366
1x10’ 68.70 68.62 -0.112
1x10 68.27 68.20 -0.096
1x10° 67.58 67.51 -0.097

2.5%10° 66.42 66.41 -0.018
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Table 5 Parameters of 10m-span and 500m-span cables
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Table 6 Results comparison of adjunctive ice element method
and density changing method

IINTITi VKHEPER R/Pa VKN J)/MPa §REE/m

1x10* 68.75 1.028

1x10° 68.75 1.028

1x10° 68.42 1.022

1x107 68.70 1.027

s 1x10® 68.27 1.019
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1x10° 64.35 0.9385
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Tabel 7 Middle-span jump height with different ice modulus

VKPR b /Pa KNS /m BEK % /m
1x10* -1.028 1.661
1x10° -1.028 1.661
1x10° -1.028 1.661
1x107 -1.027 1.659
1x10° -1.019 1.645
1x10° -0.939 1.503
2.5%10° -0.831 1.320
5%10° —0.698 1.104
7.5%10° —0.602 0.952
1x10"° —0.529 0.838
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