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Abstract: An accurate cutting length calculation method
for space-warped closure segment which considers the
erection deviation of closure port was proposed. To obtain
the optimization model drived by the internal penalty
function method and calculate the ridge line cutting length
of closure segment accurately, an objective function with
distance between the characteristic points of closure port
and the ridge lines of closure segment was constructed,
and the constraints of the erection deviation of the closure
segment were satisfied. The closure time was determined

by the correlation analysis of the temperature field and
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deformation with 72 h measured data. The temperature
influence correction method of the cutting length was
proposed based on weather forecast and the correlation
analysis on temperature field and ambient temperature.
The steel pylon closure with zero additional stress and
high precise came into fact due to closure segment cutting
calculation method based on the coordinates of multi-

feature points.

Key words: special-shaped steel pylon; closure control;
cutting length; posture optimization; temperature field;

deformation
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Tab. 2 Relation of temperature field difference at south direction and relative deformation between closure
interfaces
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HI XA i P e & (mmeC )
17 3.6 —0.8 —18.3 —31.0 2.9
VI5H AT 3.6 0.3 —18.1 —25.1 2.1
17 3.7 —0.5 —15.5 —28.9 3.3
LI6H N5 3.7 0.0 —15.5 —25.9 2.8
1H7H FAT 3.3 —0.6 —20.7 —31.3 2.8
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Tab. 3 Fitting results of unit directional vector of closure edges

ﬁ}'Iﬁ VI(Q(I)) Vl(i(f) V{{i’)) V]({fl)) V(() VI 0) VI(E%)) V(()]
a\? —0.370 1 —0.3904 —0.3681 —0.3878 —0.2856 —0.268 2 —0.2378 —0.247 3
b0 0.597 2 0.6254 0.596 1 0.5750 —0.6277 —0.6569 —0.627 3 —0.6103
O 0.7116 0.6756 0.7136 0.720 4 0.724 2 0.704 6 0.7416 0.752 6
U5 2%/ mm 2.21 1.79 2.18 2.33 1.79 1.87 1.38 0.99
x4 RUSHEE
Tab.4 Optimizing parameter values
%/ mm JiEh%/(107° rad)
AX AY AVA wy wy wy
—24.9 —28.1 —6.6 —1.61 1.35 —1.69
LX:193 849(-9)||X:195 187(-7)| [X:192498(-25)|  [X:197 008(25)| |X:194 842(-3) AR iﬁ“ﬁ’ % U(A %
Y:484 882(7) ||¥:481375(5) | |v:477 335(-28) Y:473 373(-9)|  |Y:469 453(1) EE/J ’ﬂﬁ %IXI *ﬂ‘ T l}ﬁj]l] jj ﬁ e jE ©
7:205 716(3) [2:203 2092) | |2:210 081(-6) 7203 313(15)|  |7:205 382(-3)

[x:197 224(3) | [x:198 434(0) [x:198 770(11) | [x:197 938(-1)
Y:484 283(-4)| :480 815(0) Y:473 805(28) | [1:470 314(-1)
2:206 385(-2)| [2:203 846(0) 7:203 897(-18)| [2:206 349(16)

B 14 BYIEEEZESE&RZOGASREMIT
Fig. 14 Estimated coordinate deviation of closure
segment and closure port after match
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Tab. 5 Cutting information of closure segment
ek Pl(f()lé)l PI("LI‘I&){ Pl(";%m fic bl e EAE/
” X Y Z X Y Z X Y Z mm
R1 198 831 473777 203 806 198 821 473 770 203 802 198 781 473 833 203 878 113
R2 197 945 470 326 206 375 197 937 470 313 206 364 197 941 470 306 206 357 17
R3 194 848 469 465 205 387 194 843 469 448 205 371 194 839 469 454 205 378 17
R4 197 077 473 307 203 252 197 068 473 298 203 245 197 023 473 364 203 328 123
L1 198 480 480 875 203 779 198 458 480 867 203 786 198 434 480 815 203 846 89
1.2 197 275 484 334 206 328 197 243 484 320 206 339 197 227 484 279 206 383 68
1.3 193 888 484 951 205 661 193 856 484 932 205 669 193 840 484 889 205719 75
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