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Abstract: With the increasing of transmission lines voltage grade, the transmission line-towers system needs higher
static and dynamic stability. But it is difficult to meet the demands of design for the new transmission line-towers in
traditional way. In order to improve the design quality on condition of shortening the design lifecycle, the parametric
finite element method is applied to model the overhead transmission tower. The parametric template of each basic
structure is created by setting the characteristic parameters in APDL environment. Then tower is completed by assem-
bling the basic structure according to their relationship and constraint. In this paper, the LuZ5 tangent cup type tower of
220 kV Gan-Zhen line in Yunnan province is modeled and analyzed. The results show that the parametric modeling is
feasible and effective; it can effectively reflect the mechanical properties of the transmission tower, highly increase the
rate of creating and modifying the model, and consequently shorten the designing cycle and improve the efficiency.

Keywords: Transmission Towers; Parametric Modeling; APDL (ANSYS Parametric Design Language); Dynamic
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T APDL BB B R FT1E
SRUBERES D

IEREL M &, ZRE? WBRHS, RIRE RRFL BAE?

" E M s E R A, R
PEr M A A AR, R
S TR 2R IR 1 S LR TR 2E e, bt

Email: daiactive@163.com

Weks H 1. 2013 4E 11 H 12 H: BEE#: 2013 4E 11 4 18 H; FAHM: 2013411 H22 H

OB R LRSI, XTI R SRS MR T BB, TR
B PO IR BT A TR . O T RS RTHE S, SRR, A OSSR
TEITHEAT R RFES T REBE, I APDL SMUILIE S, i Wi A0 5 5 e 0% S 3 A A S5 f
BB, AL I (0 GRS R AT AL A, S FFHS 2510 0 S SR, JIERT 257 220 kv
HH Luzs MEHIFEI TR, TEY T %S MG R o AT AR, BT AR
WL FF S R, KOCIR T BURE AR IR, S T RO, AT BRI, R T K
.

XEIE: WA SHLER; ANSYS SHCITHE S St B RED B

Open Access 91



JLF APDL (13I8 B 4 AT B 2 UL i A 5 3 A

Tk

1. 5|

vl 2 e A Dy P o S () A A R AR, AERL
R GE AR X REEAT MR TR 23 P FR) A
R A & SRR R GRS, Y
Wi RGN 7 Re R ie AT ERE, A 13 MER
RSB ZMBIRILS, &b R R Gtz 1k
AR, R AR P B A i By — ™ B
feE. B, @R s A, ot
FOE RN IR, X T ORIES R 1 2 Ais T R
AEENE L.

o FL R B KA BR 70 20 M A T DAt b D st
T - R - AT - B EURE - B RS - T
AR A 2645 IR T AR RN b FE T A7 KR
SEVETAR, 380 T A AT REVE A FEAR BT 20 A 2L
o AT B NA R, B[R-S
PEGERFEAARML, R RS KA T HAN R R
FEE I G Rt A — E AR A 4R v PR, 38
MZHA A IR )5 @ LR i AT IS R AR
WL, REE NGRS T K — IS H, B
S EBAERFTE SR . R)5, I8Pt n A
UKEAT . AT B EE SAIK S, ERATA
i EAB AT BRI AN, gl AT AR BRI 52 AT £ 1
AIRTCHT, ORI TR, ikt A, 52
w1 TARRCR

2. WRATENESHRUBIRTEE
21. BHLER

R SRR T I A W] AR S (R ) T AN 2 B
TR, T B R B K 2 U
BRI MR AR, O TR RLCR, 1
HBOEFE P, R T ANSYS IS 3L B iHE 5 APDL
(ANSYS Parametric Design Language). %1% 5 Al UL
oK 5 B — L1 FH PESR AT S5, ] DR HAR SRR
BT R T AT B IE B KIS ANSYS
22 HURFIE R SCILE R, 38 F BT DL e A S S 5 5
B1E.

AR IC o BT B bR e RS, SO S H
iy SRARMUREREEE R, AR as RER WA BB
werl, AR B SR A 1 L AR 45 R e I

92

NSy 7 S Py L R T E Al PR
AR AT REAR B SRR SR 1) . APDL B8 R HT
T B P 3L T Bshse s ERIER I ThEE, A
P HAT AT R A S R R TR T (. £ B
T ANSYS &A1 APDL i, AT APDL fivd
Wi, 18 S H0A BR IC 7 V2 58 U B AT B B L e
B RIRS RIS SRR SRARTHE DL R e BTk
RORRRLEYE, BMASH, SRS HEIEN S
AN AT

22. BEUBRATERIR

BH T FRAT S 5 40 32 B R A AT A |
LR R, B RO AR AR 1, AR SR
FABCEAR AR TV, AT I8 53 R AN TR R B AN
PREUBLER [ RFE S5, FIH APDL 15 5 15— AL it 3
AREH IS HANAEN, 8 R RO ST 4 & 2458
R AT I S B R DL R A B I 23
WA R CEA BRI 1 s,

ZHA AT PR T AR 1) B AR St P SR 0

1) AR FAE 5 1) S5 A0 SR AR AT 40 25,
TEAS S MRS B B BT 32 O AT IR AT 4L, 4%
Foor RN TR ) AR A R R

2) NS EA BT EE, AR R R R
fiE, $REOF 2 S AT B R 24

3) FT ANSYS fr 2 iiscff, RIEFHESE, F
M APDL Z¥0iE S, KA EHEEERA TAEFI A
SERREE S A, 18 AR B AE T S R G ST

| e |

| SRR |
v
[ s |
[ BRBEI [
b

IR A4

[ R
v
[ kg

Figure 1. Flow chart of the parametric finite element modeling of
transmission tower
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Table 1. Geometric parameters of transmission tower

=1 WEELAsH

NN A RIFGERE T MRS i aE
/m /m /m /m /m /t

31.5 28 5355 0.2 0.8 6.013

Table 2. Physical parameters of transmission tower
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Figure 2. The whole model of transmission tower
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Table 3. Natural vibration frequency and cycle of the top five order
of transmission tower
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Figure 3. Vibration mode of the top three order of transmission

tower
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Table 4. Data of historical monitoring
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Table 5. Load reduction coefficient 5 of tower’s leeward side
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Figure 4. Displacement and stress of transmission tower under

static load
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