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ABSTRACT

With the aid of finite element method, this paper deals with the problem of structural
response variability of transmission tower subjected to the spatial variability of
material properties, Young's modulus herein, The spatial variability of material
property are modeled as two-dimensional stochastic field which has an isotropic
auto-correlation function. Response variability has been computed based on two
numerical techniques, such as the Neumann expansion method in conjunction with the
Monte Carlo simulation method, The results by these numerical methods are compared
with those by the deterministic approach.
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E(x) = Eo(1+e(x)) (1)
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71N, elx)= BEAY EAZL 2= ¥EA4H(Randon Field) 224 7tz Ele(x)]1=0 o}
2 ABSE R.(8) = Ele(xe(x+E)loith. X = (xy)Te fAHEE Uehin &= (88,)
£ B x3t xeéalold] Azldeolth. T4 HolREs} SUoleE AL A
A e g2 TAUS ooy thedt e B AEESsE Lehds At

Re.(t) = og? exp[-(—l-gj-)z] (2)

R AolA de 42 uiEsoln ope HEWS E(x)Y EEUANE et §3) de &
BUAL HE(Scale of Correlation)2 FY4 slen lo] E4F FAAJAIL FHoPe
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2.2 ¥ Ao wolgY
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2 7lthigkol 09 EHFEIN} ME ABUAE e UYSolch ©, o714 x& it F
e FAdoln 15 AUBAL 4%, C.= thd ol Uehd4 dch
Ciy = Covleie;] = Eleie;] = Re(&y) (3)
Lg=xi-x; olm ol £ i} jol FARRY Azlolth ME e={eiez ..,e)
e=LZ& ol g3t FUH 9len, NN Z=(Z1,Zs, .., Z,)TEA Fitike] Oo]n E
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Elee™) = EILZ(LZ)T) = LE[ZZTILT = LILT = LLT = Ce.. (4)
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23 F HL{4) & FItch
[(UIT(X} = (F} — [DNY}=(X) - [Ul(4)=(Y) (6)

53] FEUHL AJEAtz(Upper Triangle)®d (Ul (K1} Z2 Z7|¢] BandwidthE Zte
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FED Z4BIE U [4KIE 2 #4008 DEAS dolghel B ByuEe 24 4
2o sl 3780 WP Ushith SYHAHVULELH FU BE 240 iR E
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£3 2 d7oAE dduE Fe H3EJoE Tasigch

3.2 -9 A (Neumann Expansion Method)
38N EY =X ditgos e (PUAZIo] Hats B3t ZelgdE A Eeo
ol A= Zhzte] B FEuE K1Y AL F3lo] MA{ 4 E F3dctk 2y
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£ o] &3l vy 22 PelE epds ek

(K1 = [Ko+ 4K1™' = [Kol? [LI1-[P)+[P]*[P]----] (9)
2(5)9) ( 4o} = [Kol™MF)E 4(9)o) tidstd e (4): ohedt e F42 Yehd
< 3t

(4} = [K1M{(F) = (40)-[P1( 4¢}+[PI[P]{ 4}----

= {4do}-(4d1})+{4d)---- (10)

{dol= A (6)elMel ol [KolE 43 &dHa7EUE ol8dld I3lx
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th T A(10)8] FAolAM {4} AFRE ofdY HELAPHYE wFA|IE
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Afolnr 4UYTL olgh P 4URAL WEAIA B BS +3PHVI
[Ko"] = m[Kol& ol83ted +3+8%d, [Po] = [Ko'] [ 4K"] = [Kol [ 1KI1-

[Koll& fr=stglen 344 v 358 TN AHoligko] 108t 22 24
2% ofelet A2 HoegHE 2S4S dUth

Max[Ae]+1.0

m> 50 (12)

-209 -~



o] Aloll A Mt +¥RY [Pl Eigenglolth W Fddle {407} = ﬁ( 40} & I

&3fo] oz} Moz HE Fstgich
(4)Y={4d0}-{4:1"}+{ 42"} -{ 45"}+ (13)
71 Aol { 4;°) = [P*]{ 4i-1 " }olTh

4, g iyt x5
Fas o] AMRE oAl Y13 22 PIAGEEHYF 154KV TYPE'A'E A3
on Yutzoz £AMYTZEL Horhyal UNEHAZ o|FolA ort. 7 oy BA
& o] g3le] TRIPANL YAEYA FTZERE B 2BHEFIN FIFol ol S¥H
& et itz oes $HAYFTRE BiAE 2BIFoe FYAF, /Mdd %
NAAA T F3, FALATIE] (5 Hojajde] ¥ F3Fol o FAMRFZ
& AAA Agshe deliddg F3lFe ARAE ok 2l
P = Cq (14)

= EUASE APt wet ZAEY ok A4 100 91X JEFSYS UERdTh O

2|2 71EFEY g thdy A& 33 2F Y Ach

q-= %PVGZ (15)

oq7|M, pE tiZ|dE, Vee HUedTSHE Uehdoh & =RdAMEe 2AILE EETF
A& o] &3t} HENEA, Arm, of2}AX| 9 F3HEE Ao AME TYAGY WHojgk
& Ztzb Zajol tis) At Zto® &3 29000ksist 0.06% AHgstach.™ Fig 2,32
Node 1000]X¢] 4=Ewejo] t)gt 7|thx]e} EEHAE UEhH ul7lx] S Member 28] &4
gPe] Jlofx] @ FEEHAE Fig 4,50] Z=AEch FREY YL wol 60.00n, HHFF
1.10n, 3IEE 10.086mo]™ ¢+ 22t 7.60m, 8.2m, 10.6m W 8.8mol Ztzie] Haj= 5w
LE7go2 A= glom X 1o 3 UEh} glth X 26 AUBAA d WHelo] wE
Z} 7lchx| ot EEHA}E] HolE LehglTh

5, A& W &FA

E 3= AR RE B ZLE(Monte Carlo) 27|y 4% Ee)|Z2(Monte Carlo)
27y ZAges s 99 (Neumann) ¥ 37 el 23 HERT{ LYol B =F
224 ¥9¢H(Neunann)EA/|H 2 Ze|ZZ(Monte Carlo) 2711 H¥dgs e EFU
YEZ23 fPBesMrHos ZEd 24, FHHEEY 84 23 ¥ 24Tl A3
ARgE4 gloa]gl untE e E HEES fiaLiddS £¥o) 2 g FZEL I
Bl HLUS = FTFY wyolel A"t 3 B AFolM AR $AEHF2
B geholo] ALl Raixlert ol $AMYIRE, 31Fo] HHYL o 5o ¢
Moo} o]t ALe] AEe £ wste] ¢ Hutol] iRt AFXE YA} ot
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1. ¥y 2

2 | AMEAE | 99153 (Kg/m) | DAY (Cd)
_ | Lsoxiz 23.4 29.76
X 1 L130%9 17.9 22.74
S mryvee 9.59 12,22
., | L1208 14.7 18.76
2 1 1100x7 10.7 13.62
A eoxs 8.28 10.55

L75%6 6. 85 8,727
| Lroxe 6.38 8.127
3% L65X6 5.91 7.527
; L65%6 5.00 6. 367
L60X 6 5.37 6. 844
A [ieoxs 4.55 5.802
L60 X 4 3.68 4,692
L50% 4 3.06 3.892

® 228k 3,028tX2 = 6,065t

E 2. A@3AAR do wpE ol

Displacement Axial Force
d M.C.S Neumann M.C.S Neumann
Mean ST.D Mean ST.D Mean ST.D Mean ST.D

1 75.01 0.7913 74,99 | 0.7937 | 80.25 |0.02060 | 80.23 |0.09813

5 75.01 0.7913 74.99 0.7937 | 80.25 10.02060 | 80.23 |0.09813

10 75.01 0.7913 74.99 0.7937 | 80.25 [0.02060 | 80.23 |0.09813

50 75.01 0.7917 74.99 0.7940 | 80.25 {0.02041 | 80.23 |(0.09809

100 75.01 0.8088 74.99 0.8112 } 80.25 [0.02005 | 80.23 |0.0855

200 75.01 0.9529 75.00 0.9544 | 80.25 10.01723 | 80.23 |0.1073

-212-




Nede 100

60000

47700

< @
o] v
=4 e
2 g
~ wa
M
2
H—
ol o
2l w
al =
= ——
<
=
o @
prd
2y
e =
S pe
)
| a1
o
= :g:

52 1 1-56
<32} : 57-81
A 82-159

=) 1 158-213

Member 58

2 Jaquan
O~
1000

Fig 1. Transmission Tower 154KV Type ‘A’
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X-Dispiacement at Node 100

ST.D of X-Displacement at Node 100
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Fig 2. Horizontal Displacement at Node 100
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Fig 3. Standard Deviation of Horizontal Displacement at Node 100
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Axial Force at Member 2

ST.D of Axial Force at Member 2
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Fig 4. Axial Force of Member 2
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Fig 5. Standard Deviation of Axial Force at Member 2
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