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Mechanical Analysis and Design Suggestions of Steel Tubular

Tower with Eccentric Joint
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Abstract: The K type connecting plate is used for connecting main member and brace member of steel tubular tower. The centroid of
members shall intersect at one point as much as possible. The weight of joint and wind area of tower were increased for the large con-
necting plate due to small included angle between main member and brace member. The size of the connecting plate will be reduced
when using the eccentric joint. The entire finite element model with eccentric joint was employed to study mechanical behavior of
main member and brace member. The results shown that mechanical behavior of main member and brace member were less affected
by eccentric joint. The recommended design method of steel tubular tower with eccentric joint was proposed and the results can be
used as a reference for engineering application and theoretical study.
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Fig. 1 Connecting type of brace member and main member
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Fig. 2 Single line drawing of the tower
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Tab. 1 Stress of main member under 90° wind case

EOPLTE RO 5
2% [ENIVINET YNV s iE NIV el
5 om/MPa o.,/MPa  o.,/0m o3/ MPa O3/ T
M1 54 77 1. 44 101 1.88
M2 104 122 1.17 143 1.37
M3 161 204 1.27 249 1.55
M4 147 153 1. 04 178 1.21
M5 179 173 0.96 177 0.99
M6 245 232 0.95 249 1.02
M7 189 217 1.15 245 1.29
M8 250 235 0.94 223 0.89
M9 205 214 1.05 223 1.09

M10 240 228 0.95 231 0. 96

Mi11 241 253 1.05 266 1.10

Mi2 281 277 0.99 274 0.97

Mi13 258 257 1.00 256 0.99

M14 259 258 1.00 257 0.99

Mi15 280 280 1.00 279 1.00
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Tab. 2 Stress of main member under 45° wind case
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Tab. 4 Stress of brace member under 90° wind case

E oA P19 1 P15 i 1

B By Boom Wl RAm R
5 owm/MPa o,/MPa o,/ 0 03/ MPa i3/ Oy

M1 33 52 1.58 71 2.19
M2 120 140 1.17 164 1.37
M3 237 261 1.10 294 1.24
M4 168 172 1.02 192 1. 14
M5 214 225 1.05 235 1.09
Mo 294 281 0.96 282 0.96
M7 229 250 1.09 278 1.22
M8 270 264 0.98 257 0.95
Mo 236 246 1.04 255 1.08
M10 272 261 0.96 249 0.91
Mi1 262 274 1. 04 286 1.09
M12 305 301 0.99 298 0.98
M13 275 274 1.00 274 1.00
Mi14 267 267 1. 00 268 1. 00
M15 296 296 1. 00 295 1. 00

B L R 1 LA

4 NI i TR e T
5 oy/MPa o,,/MPa 0w/ Oy o3/ MPa Ou/ Oy
B1 173 171 0.99 171 0.99
B2 249 250 1.01 251 1.01
B3 264 257 0.97 251 0.95
B4 229 226 0.99 221 0.97
B5 36 31 0. 86 27 0.76
B6 262 261 1. 00 260 0.99
B7 221 210 0.95 200 0. 90
B8 203 199 0.98 195 0.96
B9 165 155 0.94 145 0. 88
B10 290 284 0.98 276 0.95
B11 262 260 0.99 258 0.98
B12 67 61 0.91 55 0.82
B13 42 41 0.97 40 0.95
B14 63 63 1. 00 63 1. 00
B15 101 102 1.01 103 1.02
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Tab. 5 Stress of brace member under 45° wind case
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Tab. 3 Stress of main member under broken wire case

£ P s 55 1 L5 55 1

B omomon o wi Rk Rl

5 ow/MPa o,/MPa  o,/0, on/MPa o/ 00

M1 20 50 2.47 75 3.73
M2 118 150 1.27 186 1.58
M3 125 148 1.18 215 1.73
M4 73 91 1.26 123 1.70
M5 111 120 1. 08 127 1.15
Mo 130 137 1. 06 146 1.12
M7 83 83 1. 00 89 1.07
M8 84 84 1. 00 84 1. 00
Mo 81 80 0.99 82 1.02
M10 79 79 1.01 83 1. 06
M11 68 70 1.02 71 1. 04
Mi12 73 73 1. 00 73 1. 00
Mi13 56 56 0.99 57 1.01
M14 58 57 0.99 59 1.02
M15 64 65 1.02 66 1.03

g PLWA BT LA
Bomoomn moon i mARDh g
5 oy /MPa o'hz/MPa O/ O o/ MPa O3/ Oy
B1 196 193 0.98 187 0. 96
B2 201 201 1.00 199 0.99
B3 169 165 0.97 162 0. 96
B4 182 177 0.97 171 0.94
B5 165 162 0.98 158 0.96
B6 225 226 1. 00 225 1. 00
B7 203 199 0.98 193 0.95
B8 163 160 0.98 155 0. 96
B9 221 216 0.98 210 0.95
B10 203 200 0.98 198 0.97
B11 210 208 0.99 205 0.97
B12 70 65 0.93 61 0.87
B13 55 53 0.96 51 0.93
B14 90 91 1.01 92 1.02
B15 102 103 1.01 104 1.02
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Tab. 6 Stress of brace member under broken wire case

B LR i T T s T
% S5 NIWINE TSNP 1l S5y NIV ZA (1
5 oy/MPa  o.,/MPa T/ Oy o3/ MPa T3/ Oy
B1 138 137 0.99 130 0.94
B2 211 211 1. 00 208 0.99
B3 253 251 0.99 249 0.98
B4 223 215 0.96 205 0.92
B5 203 202 0.99 199 0.98
B6 154 154 1.00 154 1.00
B7 125 119 0.95 113 0.91
B8 161 158 0.98 153 0.95
B9 78 80 1.02 81 1.03
B10 78 79 1.01 80 1.03
B11 83 81 0.97 78 0.94
B12 90 88 0.98 86 0.96
B13 112 109 0.97 106 0.94
B14 113 112 0.99 112 0.99
B15 98 99 1.01 100 1.02
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Fig. 3 Connecting of brace member and main member
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Fig. 4 Connecting of brace member and main member
under changing slope point
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Fig. 5 Connecting of auxiliary member and brace member
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