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A Study on the Full Scale Structural Test of
High Voltage Electric Transmission Tower

N

Kim Woo-Bum

Full scale structural test of 765kv electric transmission tower wasperformed
to measure the stresses and displacement of towers under the design
loadings, and the results were compared with analytical results based -on three
dimensional frame analysis. Also, the actual ultimate strength of the :tower was
measured through destructive test. Especially,to predict the behavior and
failure of the connection of tubular member,finite element analysis was
performed and compression test for the segments of tubular member were carried
out. Valuable information for the overall and local behavior of the .tower was
obtained and reliability of current analytical method was confirmed.
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1) Adg : 948
2) AM : a 7FEAA - ACSC 120mm’
b. AP - ACSR 480mn’ x 6
3) dAFLIE : IAY $HA AAVNE
4) A A £BVAL - 4000
432737t - 800m
5) 4dAEo] : 82m
Al Agwo] ¢ 57n
6) F34=)
a. Pipe @ KSD3566 SPS51 ¢42, 7x2.3 - ¢114.3x4.5
SPS55 9139, 8x4.5 - ¢267.4x8.0
b. Plate : KSD3503 SS41 5t-28t
c. Bolt : M16 GR5.8,M20-M30 GRS.8
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AlgstFe] iyt FYH AL 45l strain gageE FFAfol 16704, AFxfell 107)
& Adsigct 53] RuEo] o HAo] oatEl= stehye] AR 3sjse] ofs)
dL 7248 AJAL ulel SALE 48808 gageE FABHYTE A FFA) 1
Azfe] it sy Azhe ¥2,32 Zom of7]4 4t&E® 232 Load Case 16 tf
& uistshEe] 50xell chgt Zrolth. B HollAM Uehdt  uie} ol A AHREE
(Load Case 1)3lolAE 3202 AL 1240 Exi7l AAS 1,062 713 o
Apje] A st a1 1031 Fart AAS 1158 A AdEE & ¢+ o
th. 2y Y A3t s R F5R0M HAFeR A IEF

E 2. 219 $9

ry
¥ | gage stress | strain| area | force HEUS A& IEAE
9

HE | no. <9
55 137.6 65.5 4,21 579.2 3077.0

3
59 118.9 56.6 7.59 902.8 | 11437.0| 9
63 634.3 | 302.1 7.59 4815.0 8519.0 | 1
67 520.8 | 248.1 7.59 3953.0 7989.0 | 1
71 27 | 535.1 | 254.8 7.59 4062.0 7663.0 | 1.
75 26 | 443.2 | 211.1 9.87 4375.1 | 14680.0 | 2.52 | 3600.0
1
1
1
1
1
1
1

79 25 | 810.4 | 3859 9.87 7998.7 | 12413.0
83 24 | 733.1 | 349.1 9.87 7235.3 | 11599.0
87 23 | 656.4 | 312.6 9.87 | 6478.8 | 10863.0
91 22 | 365.8 | 174.2 | 15.17 5549.9 | 14704.0
95 21 | 814.9 |388.1 | 19.13| 15589.9 | 24572.0
99 20 | 393.3 | 186.9 | 11.17| 4383.0 7129.0
99 18 | 275.5 |[131.2 | 15.52| 4276.1 6652.0

3. F529 9

izge stress | strain| area | force ﬂ-_g_gé' IR SR VAR

1 80.7 38.4 11.17 901.8 19200.0 | 15.97 3600.0

2 386.8 | 184.2 | 11.17 4321.0 | 19200.0 | 3.33 | 3600.0

3 447.8 | 213.2 19.13 8566. 9 33270.0 | 2.91 4000.0

4 836.4 398. 2 19.13 | 15999.9 32790.0 1.54 4000.0

5 17 947.6 | 451.2 22.72| 21529.9 44800.0 1.56 4000.0

6 16 | 1246.9 | 593.7 | 22.72| 28330.0 | 50100.0 | 1.33 | 4000.0

7 15 | 1003.0 | 477.6 39.61 | 39730.0 76190.0 1.44 4000.0

8 14 | 1160.3 | 552.5 39.61 | 45959.8 74930.0 1.22 4000.0

9 13 | 1213.3 | 577.7 46,03 | 55850.0 | 104580.0 1.40 4000.0

10 12 | 1284.9 | 611.8 46,03 | 59143.9 | 108770.0 1.38 4000.0
11 7-11] 1274.8 | 607.1 57.27 | 73010.0 { 142950.0 | 1.47 4000.0
12 2-6 | 1646.5 | 784.1 58.91 | 97000.0 | 137620.0 1.06 4000.0
13 1430.3 | 681.1 73.06 | 104499.9 | 169436.0 1.22 4000.0
14 1 1428.9 680.5 73.06 | 104399.8 | 169436.0 1.22 4000.0

of 93t BAFGICER xR AN T oAEHUD 128 FF A 3
o] A% mIeh= TREFA}E uUehgich dubios IHAFTLS  Bulge
type,Knife edge type,Diamond type® Q2 ctidsle] & ANPAY FAo FZ-FAu
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Ao AA APAFE Boon ol ety A HAF ARy e &
o] Zylo] WfER o T TIHT] F3| 90%-100%2] FLME o358 A= A3t dqat
< Yehideu(23.11,12) olggt ulBE4y AFY & dUdS sy 9siy
=84 Aol UAEY 4 o 257 it A=A 27HCL

6.3 YR A4

Agay e FPAlS Gusset Plate-Bolt Y-S #5192 BE Plated} B
2jZke] AR Slip o] ¢lldAct.  FYPHF slipd A% & IAJE &3] 935ld
Hx2] ohm typed] gage§ Astden A&ZAzN= 27133} Yrl. A}A gage slip
test® FE] gage?] 2UH & 1 micro strain® 1/300cn?] $HBH3o| HIES
E}elsigorg X Al Load Case 12 U3}sHE 110%0A] H3FLL 290 micro
strain® 2 oF 0.98cnd] WHHo] wWAAsASZE & 4 drl EIF IR2F ofFr W
H&2 800 micro strainlE 2.7cm?] slipo] A5t} slipe U3I8tEe] 75%%
g1 ZHAE vt olFols AEE] SIS Holetl o] 7oxo]Fe] Agle
71518 wjAdy Aol Ly sty RUE Z7lo] o3 Zloeg ATt o3t
slip®] WAL A7 AFS Y=F% Y& i stnE ZJA3Agt gt
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HAgol A oo} & Zojr}, :
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oM WAT BUEC] AT YASAL YaAo] AT L&Al nlstol 10v0lLfol
BE RA @ 4 Qb A2l AA AXY Az sk 40-5medtte] wat 7
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HAHQA ZAFAA] HYY AAo] TN & AAE AT N2 dFE UeEs ¢
th.
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7) €8 A& A3 A” AT 571 A B2 4dH FEHoS Bl
gors oo oiyt AAFFE sl 3% 713 FH, AF4 Sol iyt AR
R:Ansal=)

-177-



23

bl

i

"RISAWA BREREER", =AY F A}, 1991

“MIEHEREHIE EMR", HXREER, 1990

"JEC-127 BBAXGHRITER", OXBRES, 1979

"Guide for Design of Steel Transmission Tower”, ASCE, 1971

"Manual of Steel Construction, Allowable Stress Design”, AISC

9th edition

6. "765KVE AL AYEA 2 AzI|& Yol BY A3~
A F A}, 1992

. “765kv $AE ZEAY dAC AP A", AcfALANG FA 34}

1990
8. "Mechanical Test Results of Full Scale 1000kv Transmission Towers”

H, Yamagishi, CIGRE, Paris, 1990, Sept.

oo W

~

160 — y

-:—i"—ﬂ-‘/c‘\‘\&\{\-lv/v A" AT A"
140~ o — e ] NG \-nnAr\A]AAIAAAAA 3
—— vt ol N =
[ m—m @mn ENAEENN AN
g = RN
3 100 /
Q
@ 80
8 i :
@ 60 T L ————
2 4 / 2ZtUX{BlHO] OF
0 N a_{ :,-il 3 oggg"r‘—l TrJgﬁ Eag
0 ; . .
o 2 4 6 8 10 12 14 16

. |:-— 20F —— 3DF —»— 2DT - CREMO

b LB B sjAtefof mH® Wi

o
174

.§\ |
adlay

B
74

SN &
AY 2a¥
KX
P
e J—
ST, .
XS —
a (o - —_—
PN R "< (e R " | ) v o —
»e 2008 | = flm—t e —
n Q000 _\/ R
) Q0| ~——i- g S S
AR s012
"0 1 x 2 x
— Location
e
_--_;_____-,v’ 4 SYpxs shueg
2!
-------- ad
a3 2. Ay EA Y aHE B a% 4. YeRO SYEXE .G wig|

-178-



|

“aon

el
Wy > 3
I Y e ,————*——a"—‘;J ' > “”_3!‘

A

emas

T T 17°T 7171

W00

T

Gt

731 0

17
662 — ;

8366 O
7
7499 =

8366 0
7
7439 -

8366 0

| NV S R

7499 -
D.¥W
T.W = |}

LOAD CASE 1.
ASSUMPTION 1.

737 0

e
~ 662
8366 ©

I'd
- 7499
8366 0

'
— 7499
8366 0

'
— 7499

L.F=1.0
HIGH TEMP.

< NORMAL - 90° WIND >

737 0
7

662 —

8366 0
L7
7499 —

8366 O
17
7499 —

8366 0
194
7499 —

D.W
T.W - |

LOAD CASE 8.
ASSUMPTION
NOTE. 1.
2.
3.
4.

-

2 6.

1.
< NORMAL - ONE T.C NOT INSTALLED >

737 0

L7
— 662

(=]
(=]

L7

-0
8366 O©

'

~ 7499
8366 O

17

- 7499

L.F = 1.0
HIGH TEMP.

LW : WIND ON TOWER.
.W : DEAD WEIGHT OF TOWER.

NP

=
PRFAUIH
LI
i [ VT jarara joues reane

Al EEe R

737 0 7371 0
17 L7
662 — — 662
8366 5100 8366 0
. L/
P 7277 - — 7499
8366 O 8366 0
L7 L/
7499 - — 7498
8366 0 8366 0
17 L7
7499 — - 7499
D.%
T.W - !
LOAD CASE 4. L.F = 0.67

ASSUMPTION 2. HIGH TEMP.
¢ AB-NORMAL - ONE T.C.BROKEN >

980 0 0 0
17 17
. 627 — -0
10903 0 0 o0
L7 L7
5663 — - 0
10903 ¢ 0o ¢
L7 L7
5663 — -0
10903 © 0o 0
L/ |3V
5663 — — 0
D.¥
T.W - |
LOAD CASE 22. L.F = 1.0
ASSUMPTION 3. LOW TEMP.

ALL LOADS ARE IN KILLOGRAMS.
ABOVE LOADS EXCLUDED LOADS FACTOR
T

D

L.F:

| 31557
-179-

¢ NORMAL - ONE CCT NOT INSTALLED >

FACTOR OF LOAD



Load(%}

Load(%)

120

80

/!

. Strain

60
w // 7
Linear Analysis for T1 |
20 i | r ysis f
|
o5 10 15 20 25 30 35 40 45 50
Displacememt (cm)
ay 7. SE ATHR UL a8 o|RA| AKXl H[T
1100 150
1000 o .
900 1
:z P // (i\ sod—\
| X RN/ ~
ooy AN I/ I\ LA g o AR/ N
N AL AN o= ///'\/ L 7
-
oot VoSN - oo N/ == \
100 -l N e R S 1
° 2 4 10 12 14 -1500 4 12
Member No. Member No.
t-—so% —— 75% - 90% —a—wo%‘ [-—50% —— 75% —=— 90% -e—wo%]
a9, JteystE o ofet AKUAD (Load Case 4) o 10. JtaysiSo) oigr H&WY (Load Case 22)
120 120 — »
100 — 4_,_./- 100 Linear Analysis | ] %'f:..“
S ‘\l //- fr—————— 60 /- R
80 o Linear Analysis T
e : =
60 E €0
40 40 /.
L/ .
Top Member Bottom Memoer
°% 100 200 300 «lao 54|)o 600 ° 200 400 €00 800 1000 1200 1400
Strain Strain
a% 11, SIEEII0N UE 83 B2 (AUEM) a3 12, siEEol0l MR 2 A2 (Sherxi)
800
- I
" |
% 200 .
. =, I
200 N
N,
008 20 40 60 80 100 120
Load %
[—-—Gaz—o—sas—n—eu
a% 13, Xereol slip
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