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oEl 2. (Figure 22

= 3. (Table 3)
M L84 (Design explanation)

[=X—N=]
General Description
specification is :}escr’bed of
item to be used for 164KV Tonghae Ulsan Tran-
smission line Tower of Bcircuits (2 circuits bundle
ircuit single Conductor.)

-

This fundamental

Conductor, and 4 ¢
2. Design Condition for Cenductor (Original.)

0. 87 Teo Aree Pesilicn,

- ¥ . N
- P7 Keco Fren Fosilicn

o2l 4 (Figure 4)

Conducter Harizontal Angle
2 Circuits bundle Coanductor 51°—54"

4 Circuits single Conductor 9°—46°

3. Design Standard.
The design of this steel towers shall be subject
to Japaness Electrical Criterion Standard (JEC-127)

4. Materials
All steel members and bolts to be used for this
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stzel tower shall be subject to Japanese Industrial
standard (JIS) and the quality of matsrials is as
follows:

For meniber exceeding L 100100 x10 and 3/4”
¢ boits, Rolled steel for General structyre (JIS—
G—3101—1965 class 3, SS—50) shall be used,

for member under L 100x 10047 and 5/8” ¢
boits shall bz used of Rolled Steel for General
Structure (JIS—G—3101—1955, class SS—41).

tHetM7|8relx] HMi203 ®13 19714 18

steel tower and insulators.
(1) Wind Pressures
for the both rear and front faces of tower bady,
P=0.18V2: 220Kg/m?
=0.18V2: 110Kg/m?
for the projected area of cables.
P=0.062V2=76Kg/m?
=0.062V2=38Kg/m?

high temperature

low temperature

high temperaturs

low temperature

€. Admissible Stresses

New design reflects the admissible stresses for

5. External Loads.

Tower design cases are

cases; high temperature season and low tempera-
the

par second

ture season. At

wird velecity is assumed 35 metars
and the wind velscity at low temperature:

25 meters per gecond with 6mm ice
cific gravity 0.9) arcund the cables

high temiperature season,

steet (spe-

members compressicn and tension)

first classified into two

Detail figures are as follows.
Allowable Strength (Normal)

ion  ession ding material
24 1,600 1,€00 1,600

except on

(Kg/mm?) Tens- Compr- Be2n- Shearing

and bolts.

Bea-~
Bolt ring

900 (SS41) 2, 600
1,100

0
28 1,850 1,850 1,850 1,030 (SSSO)
1,300 3,030

(A) Str uctun‘ member of little eccentric for main post and arm main Comprassion member(b-curve)

nzatenal Thickness AK t (mm)

Allowable Unit Stress 6Ka (Kg/cm?)

t<15 0< k<105
Ik=105
S 41
16<tS40 0<Ak<110
k=100
t<16 0< Ak <100
k=100
8850
640 0>k <100
k=100

— 155 3 / M‘f
6ka=1550—23 { {ii; )} =602 (100
6ika =930, (il/100)?
oy [ AL N_op Ak VP
6lka =1500—21 ( 100/ —572 <1ou>
ka =950, (74/1000)?

{AK N gog (Al N
007622 (oo )

6(:14900\/4\/ LOJ)9

tea = 175007 [ _AK N _

6ka=1750—27 (100 773

6ka =930, (ik/100)?

6ita=1800—28 (

\l()o)

(B) Structural member of much eccantric for bracing member (c—curve)

material TthkﬂPQQ K t(nm)

Allom ablc Unit Stress 6ka (Kgfem?®)

SS41 <16 0< Ak <135 6ka = 1550—762 ( i

! >k=135 Gka= 950, (- 1’%‘5 )i

1640540 0<AKR< 140 6ka=1530—725 ( 5
j =140 bla= 050, (K-

SS5 t<16 0<Ak <130 6ka = 1800 —052 —1{)15-->
k=130 6ka= 950, ()2

16<+ =40 0k <130 6ka=1750—911 —1‘0‘;—)
k=130 6ka=950,/(ik,100)2




154KV 654 mAM

Calculation of Allowable Unit Stress

t = Thickness of membar (mm)
sk =Effective Slenderness ratic = _1%

Lk =Effective buckling length (cm)
r=Radius of Inertia (cm)
Gma=Allowable Unit Stress (¥g/em?)
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(C) Calculation of Strength for main post men:bar
A= Ssction Area of member (cm?)
d = Distance of Center Gravity (cm)
I=Geomtrical moment of Inertia (cm®)
Ix=Iy=2(Ix-+Ad® (cm®)
Iu=2 {Iv+A(v 2d)* (em®H

Iv="2Iv (em?)
rx=fy= |1y (cm)
\/ 2A
Tu (cm)
Tu=v73a"
JIr (cm)
Iv=N"x"

P=Strength of Compression on Gross section
HE 1 x2a &Ko)
(D) Allowable strength for S341
Tension on net section : 1450 kg~ cm?
Shear on bolts 11100 kg cm?
Bearing on bolts 12400 v
Bending 1450 o~
(E) Allowable Strength for S350

Tension on net gection : 1750kg, "¢

P=11750—700 (

ere] Hi — 39—

Shear on bolts 11300 Kg/cm
12900 #
Bending 21750 o~
[=1kx100%

7. Restriction of k/k

Bzaring on bolts

Main post : max. 200
; max. 200

: max. 250

Bracing

Nominal
8. Resticrtion of thickness of members

Main post : Min. 5mm

Main member of arm : Min. Smm

The other member : Min. 4mm

= 3 (Table. 3) Loading calculation.

(1) Vertica! load (unit : kg)
Weight of conductor TEPCO Line(+) 1,520
(—) 2,09
KECO Line(+) 660
() 928

Weight of insulater Hardwares & workingmen
TEPCO Line 672
KECO Line 622

Total weight TEPCO Line (+) 2,192
(=) 2,762

KECO Line  (+) 1,282

(—) 1,550

Weight of G. W(--) 0.707+500+10=364
(—) (0.707+40.374) x 500+ 10= 550
(2) Horizontal transversal load

wind on conducter TEECO (+) 2,196

(-) 1,558
KECO (+) 1,176

(=) 838

Wind on G. W (+) 750 (=) 658

(+) 220x1.1=242kg/m?
(=) 110x1.1=121kg/m?

Wind on tower

(3) Hoizontal longitudinal load
Pull of conductor TEP CO Line (—) 4800 x2=9¢00
KE CO Line (—) 4370
Pull of G. W (—) 3640
(4> Angle effect for conducter TEPCO (—) 8430
KECO (—) 742
For G. W TEPCO (—) 3,200
KECO (—) 620
() Torsion G. W (=) Qg Qpeerereresese Qe
(4, 160, 13, 380, 11, 020, 9, 400, 3, 750,
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3,190, 2,810, 2,510, 2,340, 2,180)

(6) Strength calculation for common main post
1,=21,,=2%x4190cm*
A=76.0cm?
A=93,75cm?

a. common menent inertia
L200% 20 : Ima=4, 490cm?
L1200 % £5 : Ima="5, 420cm?

b. Radius of irertia

S

Ro=N72wA

/2980
L 200-20: R.=N "534 =7.68cm

L 200-20 : R.= +/10840/24 =7.61lcm

= 4 (Table 4 Strength

L 200-20 Ry=7.68cm 1=130cm }/R=19.6cm
2A=76<2cm?

[ /7 19.6 °
.. Strength P= 1( 750—700, 100

) | % 2A =261, 000kg

/19.7

2
P= {1“‘0"700\*107 } x 2A =322, 000kg

P={1750—700( 3100'02 )2] « 2A =316, 000kg

4. BF 3 IHEP2 7|AHEE
BoAshd il A
AV SR 500, e (4 4.
= R ,UC’ 2orfEsh o] e
22 %09 AR ok 1
*U’itnnat-? sirength 34, 000kg (75,000 Lbs)

Allowable crength 1, 300kg

A e pE el e e 8 s A ] 4
EaA AT g 2t ol NGK2| 4
A =3 CAB25MR(25, 000 Lb M/E strength) 2 4] 3012
grsn ofF Alyekyl %

Ll_

2 7% 75, 000LLE
T

riple string hardwareS- sebFa gz 7 75t

AT AR atd e
5, & =
+ AT 2 A4 AAE 116, 2ton(58. 1 ton/1)

Felu] a4 24 cementy 3, 8155, =}
415m3, E_H 235m30] 205 dx gRu 14 855 o)

71&EX| 203 H1Z 19704 1H

Ladded LERN R WA LEIAU
ol on] FauiEad2 ok 6,0000HH (HAA D4
2=,
7<) A s]ojold stAlE FFAA AR
A Aehs FEAAE F2 o -E4ke) SS503 F4kal
SS4174 AT AAA=FE == AHebzl STa2s ul

ST37gel) )3} v}t = 5)xl e},
Fskis Aka 4 sh Fab b SorE R R

ook g Aol
=)

A 7% (kg/cm?)
§S41 (54 (a3-&9) 1,450
8850 () (o~ ) 1,750
ST37s (A1%) ( » ) 2,400
ST527 ( # ) C 7 ) 3,600
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