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Hoisting path planning method for transmission line tower assembly
construction based on A” algorithm

ZHANG Feikai', XIA Yongjun', QIN Jian', YOU Yi’, PENG Fei'
(1. China Electric Power Research Institute, Beijing 100055, China; 2. Electric Power Research Institute, State Grid Xinjiang
Electric Power Co., Ltd., Urumgqi 830011, Xinjiang, China)

Abstract: To improve the hoisting efficiency of floor-standing two boom derrick and reduce the safety risk of transmission line
construction, a hoisting path planning method for transmission line tower assembly construction based on A” algorithm was
proposed. This method simplified the hoisting path planning problem in three-dimensional space to the path optimization problem in
two-dimensional planes, horizontal plane and vertical plane, and studied the influence of swing amplitude and swing elimination
time of hoisting parts on the hoisting path through the dynamic simulation. Based on the centrosymmetric modeling of the
construction site environment, the hoisting path was planned based on A* algorithm and dynamic simulation conclusions. The
engineering application results showed that this method could automatically plan the optimal hoisting path for balanced hoisting on
both sides of the floor-standing two boom derrick in around 0.188 s, which could effectively shorten the hoisting time, and ensured
the efficiency and safety of the line construction.

Keywords: transmission line; tower assembly construction; hoisting; floor-standing two boom derrick; path planning;

A" algorithm

WIRA B A 75 %8 EARAL S R MY, 2 A

0 3% TR ZR I TR T 32 T 2 B A AR
RIS AR I 2 A RN P 7 o I B I i

AR AT — R AT 2 25 NERID R TR, H SR 7% M T 7 2 B AR MR
SR IS 4 RERIPHE 2 IR B ORI B BBt LR ST B0 AT 110 %, ARG L

Yr#s B H#A:2022-05-24

BT ;8 &Ko AT R A F]L SR 58T H (5200-202236097A-1-1-ZN)

E—IEEE K RIL(1993— ), B LRI, TR 15, BTS2l )27 e i O TR
E-mail ; zhangfkbit@ 163.com



142 Ll

VPN

554 4

il B = O, P EE SR T2 4

Bxd i 2h 0k F AL A 2R F AL ANE 2R &
HILAE 2 504 19 11 2 B AR ML I 7 vk A AR 22 - STk
[ 1-3 ] R JH DR 48 58 Bl HLAR B30 3k R AT i 36 i A2 48
R I & T T 2 20 R AR A R )
HlRTEM RN RUEE, B2 R R e SF8HE
TR ST SO T2 5 SCTR[ 4 ] R FHOBL [ PRk 4% 22 Bt AL AR
FETEAL IR I C 25 M BEAT R LAY TAR B Ae L
K, REfE A — R b 48 g AR AR AR ; BEAL IS
PRl SE e — P AT Z A R i 3 A B R O
VR B AR S BB T IR S A A
P, FLATAERAS 8 i ) JU 70 5 SCHR [ 8-9 ] 3k T Bl ik
MIN T3k MR Sk AT 1 2R EALEME Y
1 2 B AR ML 5 SRR [ 10 ] ) F 33 4% 530k Sy b 50 AL
1 B B AR A 224> H b B BEAS [R) 45 A A, HIX
SEER B A R iR i AL IR AL, FLAt 1 2B g% A ML)
DR (IR SR SR I FE T gy
A eI /2 B i s 2UR EHL AR
AL HAL A AR HE LA 7 e A Y R AR L
W), 5 B AN TR ST v A AT 2 3
A A A o S B AR R T ¥ Tk
LA T XSO v AT 09 i 2 s Ae i), B H
HIT v JCET XS X i A AT 7 28 B AR BLA D7 A
WFFEAE

ASBIEFE AL HEAT i HiL 24 5 2H 3 1 0t T3 ) o
D7 FLRG LA, 75 18 7 432 5l W 32 AR T 422 ) ) X
PBRACHE I, 48 1 — PR T AT SR A RO IR
HBAAT 7y e AR LI 5 12 , S5 B Ay oL 2 e L 5 i T
4 PR AR 1 Bl LI, A 20040 L s 2R I 1 PR B 2k
0 Y €1 7 oy d

1 FRERARE m E R 47

1.1 WEEEMEFREET

TR Vi b 60T 2 AR 5 i P Bk 3 LA 25 0 4
) R AT A X 385 0 XoF R A1 5 ) R e B o Y — o
LHARESE BA2EMYE DEMMBHE, — K
SR FE 9 0 P A5 7 s 19 Oy X o R el /N G AR
W8 73 60 T Bl 1 () BT 2 A8 () A /428 e e T
WAL B M A H AR B, 4138 i T 803 1) BF
BRI HOAT RIS PR AR a1 s, O R R
il T4 4 R ) 45 T B VR Bl S b AT, RSN, 1
BE ) A W LS Fr T R IS AR R IR PR A,
TR 1 24 A2 st 5 2 [ B 2 B 0 A 1 R A
Yy 118 i A ) A

BT XSO T T BRIE TR 7R 1]
Fig.1 Floor-standing two boom derrick, tower, and
obstacle diagram
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Fig.2 Floor-standing two boom derrick hoisting operation diagram
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Fig.3 Generalized coordinates of single-side hoist system
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Fig.4 Main process of floor-standing two boom derrick
hoisting path planning
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Fig.6  Path planning area environment modeling
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Fig.7 Path planning process of near ground

position adjustment ofhoisting parts based on
A" algorithm
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Fig.9 Example of path planning for floor-standing two
boom derrick hoisting
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