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Abstract: In order to accurately and efficiently evaluate the mechanical properties of semi-rigid joints in
transmission towers, a method based on surrogate model is proposed to predict the moment-rotation relationship
of the semi-rigid joints. By introducing the surrogate model method to approximate the functional relationship
between the geometric dimensions, ultimate flexural capacity, and initial rotational stiffness of semi-rigid joints,
a prediction model with high accuracy is established. Furthermore, the moment-rotation curves of semi-rigid joints
in transmission towers are fitted using the Kish-Chen power function model. The results show that the proposed

surrogate model-based prediction method for moment-rotation curves of semi-rigid joints can reduce the cost of
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experiments and numerical simulations, while accruately approximating the actual force-deformation relationship
of semi-rigid joints in transmission towers. This method also provides valuable insights for the engineering design
and theoretical research of semi-rigid joints in transmission towers.
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Fig.1 K-joint of transmission towers
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Table 1 The set of training samples™

b/mm t/mm d/mm M, /(kN-m) K,/(kN-m-rad™)
140 10 20 72.63 3250
140 12 20 72.49 3320
160 10 20 71.91 3300
160 14 20 71.40 3410
160 16 20 71.16 3450
180 14 20 71.94 3450
180 16 20 71.92 3480
180 18 20 72.28 3510
200 14 20 71.25 3480
200 16 20 71.58 3520
200 20 20 70.72 3540
200 24 20 70.82 3510
160 12 16 59.54 3200
160 12 22 73.91 3410
160 12 24 74.32 3440
160 12 27 74.63 3460
160 12 30 77.47 3550
140 10 16 63.87 3140
140 10 18 64.83 3180

140 10 22 73.38 3283
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gk 1
b/mm t/mm d/mm M, /(kN-m) K, /(kN-m-rad™)
140 10 24 73.59 3285
140 10 27 73.37 3309
140 10 30 74.96 3376
180 14 18 67.00 3365
180 14 22 74.19 3511
180 14 24 75.60 3529
200 16 16 62.38 3351
200 16 18 66.99 3412
200 16 22 73.58 3568
200 16 24 74.14 3 600
200 16 27 74.59 3647

F2 MK EEARE™
Table 2 The set of test samples

120]

b/mm t/mm d/mm M /(kN-m) K/(kN-m-rad™)
160 12 18 69.14 3300
140 13 20 71.15 3390
180 12 20 72.56 3410
180 14 30 77.47 3 664
160 12 20 71.88 3370
180 14 16 62.84 3294
200 16 30 76.87 3758
180 14 27 75.68 3593
140 12 20 71.87 3360
200 18 20 70.86 3534
160 12 18 69.14 3300

RGPS BN GRAE AR S 45, 23 3l 2R PRS Kriging (RBF 3 i f QRIS 78U 5 35 8 57 i R 35 2F W2 3 s
BT 2R 3 M, )R SRS K0 TIOI AL R AR 4 2 2 rh i R AR AR A A Y i A B TS i
AR X D)~ (14)TH5 3 Fh A W] AQ A A Ty vk 0 JEBORS B2, 25 SR W3R 3 s o | 38 3 AT, >k HI PRS A58 Al
7 % S ST i L A I Y A BR T R R T M, I A TR o ARG B R R ORS B O T L ok 5 SR,
T A MM SR R SR Kl RBF AR A T 45 45 SR 0 4 G i o v
®3 REEREE

Table 3 The accuracy of surrogate models

. PRS Kriging RBF
FRBLAE R Ty 1
M /(kN-m) K/(kN-m-rad™) M /(kN-m) K/(kN-m-rad™) M /(kN-m) K/(kN-m-rad™)
R’ 0.874 0.961 0.712 0.697 0.773 0.967
NRMSE 0.098 0.065 0.147 0.180 0.131 0.060
RAAE 0.286 0.162 0.398 0.381 0.380 0.139

RMAE 0.649 0.340 1.021 1.345 0.852 0.331
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