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Development of Nonlinear Analysis Technic to Determine

the Ultimate Load in Electric Transmission Tower
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ABSTRACT : The current design practice of electric transmission tower is based on the allowable stress design. However, it
is difficult to find the cause behind a transmission tower's collapse by the above design approach as the collapse is caused
by large secondary deformations based onand geometrical nonlinear behavior.influence factor for the nonlinear behavior is
mainly residual stress, initial imperfection and end restraints on members. In this study, the necessity of the nonlinear
analysis is examined through the comparison between elastic analysisinelastic analysis. To reduce the complexity caused by
the nonlinear analysis, a new analytical method (equivalent nonlinear analysis technique) is proposed. To confirm the
reliability of the proposed method, the computed ultimate load of the transmission tower using the method was compared
with that of the nonlinear finite element analysis. Effects of parameters, such as compressive force and the slenderness
ratio of the brace member on the main post member, were investigated. The effective member length according to influential
parameters was formulated in table form for practical purposes.
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a=0.5| 0.6 |0.74]0.79 | 0.81 | 0.82 | 0.83 | 0.83 | 0.83
1.0 |0.75] 0.80 | 0.83 | 0.85 | 0.86 | 0.86 | 0.87
2.0 |0.75] 0.82 | 0.85 | 0.88 | 0.89 | 0.90 | 0.90
5.0 | 0.75 ] 0.83 | 0.87 | 0.90 | 0.92 | 0.92 | 0.92

01 (03|05 1.0 | 20| 50 |10.0
0.2 0.73]0.76|0.77 | 0.78 | 0.78 | 0.78 | 0.78
a=06] 0.6 |0.74]0.80 | 0.82 | 0.83 | 0.84 | 0.84 | 0.85
1.0 | 0.5 0.81 | 0.83 | 0.86 | 0.87 | 0.87 | 0.88
2.0 10.75]0.82|0.85| 0,88 | 0.90 | 0.90 | 0.91
5.0 | 0.75] 0.83 | 0.87 | 0.90 | 0.92 | 0.93 | 0.93

01]03 |05 1.0 |20] 50 |100
0.2 1074 0.78[0.79 | 0.80 | 0.81 | 0.81 | 0.81
a=0.7| 0.6 | 0.75 | 0.81 | 0.83 | 0.85 | 0.86 | 0.86 | 0.86
1.0 |1 0.75] 0.82 | 0,84 | 0.87 | 0.88 | 0.89 | 0.89
2.0 10.7510.83 | 0.86,| 0.89 | 0.91 | 0.91 | 0.91
50 ]0.75]|0.83 | 0.87 | 0.91 {0.92] 0.93 | 0.93

01[03[05] 10 [ 20] 50 [100
0.2 [0.77]0.82[0.83 | 0.84 [ 0.85 [ 0.85 [ 0.85
a=0.8( 0.6 [ 0.76| 0.83 | 0.85 | 0.85 | 0.88 | 0.89 | 0.89
1.0 [ 0.76 | 0.83 | 0.86 | 0.89 [ 0.90 [ 0.91 [ 0.91
2.0 [0.76 | 0.83 | 0.87 | 0.90 | 0.92 [ 0.92 [ 0.92
5.0 [0.75 ]| 0.84 | 0.88 | 0.91 | 0,93 | 0.93 | 0.94

| 01[03|05]| 1.0 |20 50 |100

10.21081]088|089|0.91 |0.91]091|091
a=09] 0.6 [0.78|0.86|0.89| 091 | 0.92 | 0.92 | 0.93
1.0 [0.77) 0.85 | 0.88 | 0.91 | 0.93 | 0.93 | 0.93
20076 0.85]0.88 | 0.92 [ 0.93 | 0.94 | 0.94
5.0 |0.76] 0.84 | 0.88 | 0.92 | 0.93 | 0.94 | 0.94

01]03[05] 1.0 [20] 50 [100
0.20.88]095]| 096 098 098] 0.98 | 0.98
a=1.0( 06 |082]091]093] 096 |0.97 [ 097 | 0.97
[ 1.0 [0.80]0.89]092] 0.95[0.96] 0,97 | 0.97
(20078087090 0.94 | 095|096 | 0.9
150076085 0.89 [ 0.93 [ 0.95[ 0.95 [ 0.95
(=10, 3, = 1.0 22%)
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