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Abstract

The design of 111m high steel towers with 220kv double circuits crossing 12
km wide Bangladesh River.

Abstract:

East parts of Bangladesh have been benifited by low cost energy generated by
domestic natural gas but West parts where energy generated by imported fuel.

Bangladesh Government authority has very much concerned to transmit the low
cost electricity to the West from the East for past several years.

To solve such concerns, cross-country 230kv double circuits power transmission
line was proposed, however there was a big obstacle for the realization of this
line to cross the Jamuna river which has 12 km long width with a deep muddy
river bed.

A consultant engineering firm named Merz-Mclellan anyway finalized this plan
and a world-wide bid was announced on June 31, 1979.

Due to the expected difficulty to construct the towers on sea like area, only
three construction groups jhave participated. including a Korean, joint venture
organization of Samsung-Korean Developement corporation-Kolon Electric Machinery
company.

After 3 months bid evaluation, contract was awarded to Korean Consosium and
KEM Co was in charge of designing steel towers with anchor bolts and base
plates beside to electrical engineering field. Then KEM Co have faced and over-
comed many unenpected technical difficulties such as forced eccentricity joint on
base plate, distorsion issue of 60mm thick plates welding, threading anchor bolts,
bad heat treatment of some anchor bolts, disagreement from Consultant Engineer
on multiplying factor of leg stresses for 45° wind and on reducing O.L.F for
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wind loads on cables for such 1220km long spans.

After spending two years long period for designing and engineering towers,
base plates, and anchor bolts, first shipment of tower was finally realized on Nov.
8, 1981 and on the other hand KDD has proceeded concrete caisson work on schedule
at Jamuna river site and expected to complete tower erection and stringing of
cables within this year of 1982 which was original completion target.

Whenever this project is accomplished. It would be a great help to develope
modern industry and welfare of the inhabitants at the West of Bangladesh and
also this project site would be one of famous place where power line engineers

could enjoy Korean tower design and construction skill to build eleven 111m high

special shape of steel towers with 100m deep caisson concrete foundations which

are floating into the mud and supported by friction forces between mud and caisson

autside wall.
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3. Effithir

3.1 =i 9 Wpol Mg
Smooth Body ¢ #5%k ACSREZ& B 4BY
Al FZ#B & ool sl Bl A BHskE
o] ol [EVEs] WY HEEBENS 3%
BEEd 5 & &g M (29 3. 2R)

(E 3.1 B 8 & i
2 7 2 m Ho®
$ 0 (mm) 37/2.17 37/2.17
Al(mm?) /B 12/14, 563 12/14, 563
sLiE 16/14, 563 —
ErE &0 (mm?) 136. 8 136.8
Al(mm?) 405. 8 172.8

A8 (mm) 27.91 21.55
g # (kg/m) 2,217 1,587
Grease(kg/m) 0. 0285 0. 0285
SlaER E (kg) 25, 687 21,914
BREERECEC) 17.0x 1078 14X107°
EiRERES

at 20°C (Q/km) 0. 07106 0. 16716
BIRAEE(Amp) 710
AR R R

15°C BREHE 26, 003 22,128

25°C s (kg) 6,506 5,527

3.2/ F 8 &8
BT 280X170mm 3 2] AHolw, JS
£ LEA9E, mhEHdle 285 & #H
B glem . FRi= okl & 3.2 9
#EE clamp = ##J9l suspension saddle &
HAE BEe] dovt, 2R —fit clamp 2 #
EH g

(£ 3.2 B F B H
8% & it 38
B 13#(19 {8) 2 (15 (&)
Z o] (mm) 3, 802 3,610
g8 (ke) 203 366
A E (ke) 21, 414 42,828
50Hz PI#EZE RS (KV)
=i 710 710
HEKEE 600 600
50% ERRPIEEREXY)
1.2/50(=) 1, 360 1,360
1.2/50(+) 1,350 1, 350
3.3 REFE

BB el 2 HEE AAshe EER
BE ogd KESA A UT #xH7 2 ek

i ERel] d2s B P @ B RER
HiEs X 3.33F 2] FoA Avh

(E 3.3 AEXAKXE
# ok & B BT I 1
(m) (kg/m?) (kg/m?)
0~15 120 202
15~30 159 267
30~61 187.6 316
61~122 235. 6 396. 7
12200 B 271.2 454.8

E 339 HEEE od REs 4E2ER e
Bl = il = gt
HHARN

p=—;—pv2 kg/m?

7]4 P : BEE(kg/m*)
p : BREE (kg sec’/m*) =0.125
v : BEim/sec
g JEC-127(1979) ¢l ksl Lz HEEEE
REE »n=4 & #sld
HHAR
st )"
714 p: R=EEE(kg/m?)
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LAY Radis
A R -1
CONNER ®157f 9.5
CLEARANCE 0,45

224 LAY ARTIO Nr1o- ¥
Ared 18910 7 CHNER TASEDY 0.8
INNER _SEGNENS CLERRANCE .88
—_— ALEA . 543 wnt?
ALUNININ 15 85 2327, 1170 BUTER  SEGHENT
LA A
STEEL  CORE 70 55 SSAS SRT0. GRADE 1800 NimmE

7 2117 01

40 207 pr4 £, LAY LAY KATIO 3-8
120 211 018 LA A LAy KATIC 2 -24
/82 2T O XN AT My kw2
OVERALL oA (517

_THE LAY RATIO 0F ANY LAYER SHALL NIT__8E GREATER
THAN THE RATIO i THE (AYER JNNEQIATELY SELOW 1T

CIRE RN, QUIER LAY

PHASE (INDULTER 7S ORANA. NER SEGMENTS LN LAY

QUTER SEGHINTS KM, LAY

FARTH (ONDJCTIR AS ORAWN LESS SuTER SECHENTS
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222! 3. ACSR smooth body

Dot 15m i ke JAEE (kg/m®)
AR B (m)
A° ¢ 15(m)
ke (O 2 @& #FHEs BE 3 OB
BEfES] s sam obe) E 3.49 2Z, &
HEe BE{E JEC HuszEE g4 M
&3 Bl drke A& ¢ 4
gl Rl #alA @Y HAOREE o=
EEEsEs e Jex HEsld 2Xx202/120=3.4
2 Jehd =, JEC#H#E wl=2x C=4.0-—6.
6¢+5. 04" Al JS#E9] #EZ=0.1614] 22 C=
4.0—6°6X0.161+5.5%0.161*=3.08 4] 9]
RAaESFL vt

(£ 3.4 BE 2 REES KE
i £ (m) 15 30 61 122 12200k
L& (m/s) 43.8 50.4 57.79 61.32 65.87
(kg/m?) 120 157  187.6 235.6 271.2
JEC-127(m/s) 43.8 47.67 52,15 56.85 —
(kg/m?) 120 142 142 170 202.0

-7t kel OVER Load. Factor ¥ Dynamic

Factor 24 ofefsh kel fifiel g 2=
A+t
WoEmE  2.52
W& 1.05%x1.49
MR L75(RRRERES 2 R4
3.4 IS REHEE

ARl vhebd MR e, KAERE
b, 2fEnRel el WET BEMEME
M ISl B P EEE Eask
3.59F Zrh

F 38.59

SGTHEEE i B EREEE

WS BH A FET sleli Aol ek,
BD (1) #isbbitie] (2% (GMERM JEC-127-

1979
iR 5%
B=0.5+-1"-
714 B ERGREC B 0.5558=<0.9
17 —
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(E 3.5 JS 3 HEHE(E

ERER
Wo(1, 6281, 220X 1, 05+162+20) X 1. 75=3, 967kg
We(2, 286 1, 220X 1. 05+179+20) X 1. 75=5, 472kg
Ho(210X21. 6X 107X 1, 220X 1. 05+810-+125) X
1.46X1.75=17, 616kg
Hc(187.6X27.9%107°X 1, 220X 1. 05+135+135) X
1.49X1.75=18, 187kg
ElE-P)

b 16,825%1.75 =29, 444kg
pc 18,355X1.75  =32,121kg
£

E m W m

g6 3.4X15.4%29, 444/ 3,612X 15, 4X 29, 444/
3,612243. 4*=62, 645kg 3, 612243. 4=66, 551kg

ger 3.4%X12X32,121/ 3,612X12x32,121/
3, 6122+ 3. 4°=53, 260kg 3, 6122+ 3. 42=56, 581kg

gce 3.4X%6.2X32,121/ 3,612x6.2%32,121/
3,61224+3.4?=27,517kg 3, 6122+ 3. 42=29, 23¢kg

gcs 3.4%18.2%32,121/ 3,612%18. 2% 32,121/
3,6122+3.42=80,778kg 3, 612%+ 3. 42=85, 815kg

B R
Hr Hrx2x2.52X1.75=8.82Hr

s fEEWS ZRE(n)

B.3)Rd s=1,220(m) & fRASHE £=0.533
{BEEE sl §=0.55 B & 3.59] He ¥
He fiE-L 45% E@iHE + dobe &l U
o},
(2) EFEEES (ERFRE VDE 0210

ERAR

W=¢qd(80+0.6L) 3.4
R 200m LL kol #A ARE BREE +
ek #ehA KRS =27]1+& 80+0.6X1,220/
1,220=0.666 Al % 3.59 Hs ¥ Hc B 33.
4% =2 ERE + o

a8y ol # gt ERBLS-> Consultant Engi-
neer 7} whobFR] gy gt

= g EBHY ANFREES Reynold’s #ol
et AR

RS WEAERE o BAREE 1L.02=
EP o}, o] RES] EREDR FEBFNZ T
o},

HERAR

Rzzﬂ—
7

714 R.:Reynold &

d : ERRHE (m)
v BEEME (m/s)
a BRSO BRI 1.46X107°

(m?/s) at10°C
s 2 RS $1% Reynold 5 R
e 2 HRe vhest 2k

21.6X107°X57.97

(3.5

=(. 857X 10°

¥k Re= 1.46X10°

) 27.91X 107*X 57. 97
SEL S = = = 5
g R, RTEIE 1,108x 10

2A BNIFREEE 1.0 7i7kek FIREAL Qe

E HERIGEE B2 30

HEpizd HalA BAGRES BEAL HARE
ol SRS E Co=4.0—6.6¢+5.5¢* = 20 2 #
BE = gor JSHE o WEREEE M
fBiZe] 0.3361, CiBiZzel 0.36, C.Hi%e] 0.
295 Bl Fi5fE 0.33-¢ #ad C.=2.4271 =
v, @i Ae £ 3.59 #fEsl o=

HEs o

ZE|a 45° R Eel $ie) Ml i HE
HEMEEE #H9 .58k BEE it
JS Y ®iEd EWESE v ERE
Consultant Engineer 9} w-& fR#EEd 1.85 2
EIEE HEel ok

4. IS HENHE

4.1 EHiE

IS A ETImERel Slel fERk @iEs 2
Wo< 2 MERel ey, diamond B9 #
T B EHEE (PR s BAA g
ol ddleh a2 o] o WL &ER
B3 el A EAES B #sA o
£ HhFEs oF oot

Diamond &8¢} #{#te] EEME, FIRIE F2897)
sl KERE 2,000kg o] W FEREHBES
RS 28 49 2o
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12 4, 18,18H, 187 & 18K Shess Diagram

(1) #HtA o]
18P~/ {(15.4—13.4)/2}*+12°=12. 04m
18BV13.4/2+12°=13, 744m
187~/ (15.4—7,668/2}°+15°=15. 49m
18K/ (7,668/2)*+15°=15, 482m
2) BIFE
18P stress: : 2,000 12/15.4%12.04/12
=1, 564kg
18B stress: 1,000%13,744/7.7=1, 785kg
18B stress(Ritter Bt
18P o} X EL(0)] 18H 248 9] FEEE(x)
x:15.4=(x—-72) :3 . .x=89,419(m)
18B & #HE Arm o] (L)
a=tan=! 6.66/12=29, 055
- L=89,419sin 29, 05543, 426(m)
18B stress=2, 000X (89, 419—12)/
2X43,426=1,733kg
18] stress

2,000x12/15.49/15=1, 609kg
18K stress
187 4 IERARS ZZRE0)E k¥
x:15.4=(x~15) : 7,668
. x=29, 876(m)
0'Bhell %3V KETFE 2,000ke ¢) Moment
(Mo)
My=2,000(124-29, 876)
=83, 753(kg-m)
wizbAl 18K stress &=
stress= (83, 753/29, 876) % 15, 482/7, 668
=5, 660kg
Ritter B %
a=tan™? 7,668/2%X15=14.34
. L=29,876Xsinl4. 34=7.4(m)
18K stress=2, 000X (29, 876+12/2X7.4
=5, 660kg
LIS BEERE ISHEABRIME
At
aela 18H Y [EJL ENEY Jebde Ik
el A 560kg o] = {HES] A& JEHE
BA dx 2 HfEE ARfAE (18P+18]
stress) X ZEEEH AL A EY)=19kg o] v}, i
o JS#e] YA LIATFNE, S35 ¥ B
wme] EEel AR o w HES & HEsA I
9t
= ZEA ok Pnl FEHS EYSEE sl
Al WHEANA o' Wie]l ZA RERS
= EES A gkent, JSH#Hl sl Ae Mz
e S+t A4 T EEE Velbge
G1% T 18K B Linel MfRRMEE
L L A = 7,668(m) ) = BNE = 149
J#E 6,456(m)A A o] = WY SIKIHHY JE
JEine 18%e FEshg vk

sk

4.2 SEEHERGS BE I RXED

uhgle] H-w JjRdl wEE ERESS 0%,
45° 8l 90°% AEE BEstdx, TR ER
Fefh-2 90°faREel BEET A ofeff o} 2ol MG
H Ak

(D RzsHig 2 B

(@) Ci s 2] LR



(3) C.Hi&S 2 NkRe] T
@ C.BEgel sl 2 1) HERBETR
(5) ZRzsiuiy 1{Eel C &S HEE 1 EEHR
6) Zzzibig 1S C.Bidel JMAERS 16
BiR
(7) Ci9 1B C.o Rl 188 Brig
(8) C.o Whm 2EEse Hifg
(9 R TANA i 9 BFEEY 515
(10) & R UHREEET(ER  Pe=5,
608kg Pc=5,914kg)
(11) 1 [EHgeE JUaRE(90°9] B
EEsl 2o MEEETANAY EHES W
BRI 45°RUERFS Bhiltelne BIRIE-T A9
o}
EU PR —R A HUEAREES sk T
& Fh#este] EHHIESEmME-S 1L5GERE 0.
6625 fIE 0.875), K4S 0.5(GEM 0.16 (M
0.34) B|HE-S 0.75(EF 0.75 {mE 0= g0
WV, IS U @il sbe, REEEE
%% 1.85(IE 0.925 flFE 0.925), 0.711(EE
0.495 fiE 0.216), 0.5(E@ 0.5 fiimE 0)= 5
B Aelh
DAES EETAA EHH 2 EMS &KRE
L kIR B 419 2ok (B 41E A
45°BRA BE FHERE maskd vEs 2
I JS#Ee] 40BN fii: 1.857F Huh
(Zd 581,
AR E

- A 2

A -

CiC.: & vh& ®ell kel Folaled
C=4.0—6.6¢+5.5¢% ¢ : TEE
o3l 5 SIRAE

B ES =K (140, 2sin*26) (5,C, cos*d/S,C,
sin®®) cos@
T E S =K(140.2 sin® 26)(S.C, cos*8/
S.C, sin®@) sind
3714 K: RERESEH
g : FHERSE

SiS,:H 1 ¥ 29 ZRAMAER

5. FHEE

A RER AMH #HL JIS G3101
9] SS41 3} SS55¢], #ie= SM 508, 13
Bolt & S55C(RERELS 3R 5, 550kg/cm?)e]
o}

At FIEREE £77] B34 = Bolt&l
Flol sk HES Aol A4 2HEe] Bolt
LE BRE - A=5 gL

FHEMH A ol BEEIEMES 16mm 2 2%
A& M22 boltell BgE/IS #HBgel4 2X12,
258=24,516kgql v T 6,750X1.6X2.2=
23, 760kg 2 o] ALK Bt ol FHRE
5 HEEH A+

E HEEERA AL i ARl
LM 100%, EM= 80% % #siglvl.

ez EEME EEARE E k(Butt)?*ﬁ

+ #agda, MY el s UEHK
2] Bt 3m ¢ fEiRel s HES F}%‘l“fk

= Er R BiEE] 40cm = RA L A

aFFS) FHTEOT HLI130X 130X 15 4 A 2k = 3R
S RiRe} 40-—-26=14cm 2 E]o{ e g
Seul £o] HEEA MAT F =5 €A

el vt
Hrkrel QA ek 22 WEmEmY B
BB EEA 7 8™ S Stitch ¥ =9 Lacing
HEA #HH4AA 2 @kE Bins ok et
L gsTHel A MRS FHER,
Stitch 2= ¥ Lacing #& [REst=d (A
A2 obell ot 2

5.1 #irHfel HHERE O

Are= O 5.1)



(&% 41, FTEBHEHNYBEE
STRESSES STRENGTH OF ANGLES S OF
Comp | Tens SIZE | L |KL1 72 | 5 1 7 |, |Fe/1.75Comp[ Tens|No & ‘Shear| Bear
@ I ® (mm) f(Cfﬂ)»(Cfﬂ)\(cm)i VM2 e it/em?) L () 1 (1) 'SIZE | (1) (t)
| : | | 5 3 ‘
120 435 370l 8HL 100x13| 330 26! 19\; 14 190 2,30 447 396 No0 672 530
| J M22
13 461 388 SHLI30X1Z 326 20 20 8 20 iS4 503 ol 897 652
\. | :
o 14| 486 404 " 323 my oo 19 " " i 7 J " "
8 15| 509 420 I 320 nl 190wl ow n| 548 | | w|w
A 16U, 570! 471 8HL130Xx 15| 302 //f» iy " 676 620 " ni 815
E 16L| 609 499 1" " v ulow " " 1" 7 "l "
= 17U0| 646/ 529 " " wlowoul on " 7 " " " i "
17L| 686] 556 " " uy onloonlon " 7 " " l‘ 4 17
18 785 619 ‘églﬁ %ggi}g " nioony o oulon " 868 778 Mgg //} "
! 4HT276X 130 7) é
18] 850f 598 X6 | 319 A N 177 979 888 o5 1,400 910
i 8HL130X 15 | MeZ
[ { 'r
12U 51 51 4HL 90x10 370, 206 92 110, 43 119 0.837 57 144 Mzg 84 63
12L ” ” 4HL100><101, 448) 358) | 118 38 124 0.77 67 111 ! //r‘ "
130, 43 43 4HL90X13 430| 344 108 129 51 139 0.613] 53 188 u o] w
13L, " n| 4HL 100><10(‘ 480| 384! 96, 127| 40 134 0.659 500 111 i " "
LI CY Y 4HL90><13| 460| 368 92! 138 43| 145 0.563 49 188 szé 56‘; 42
% 14L " " 4HL100><10[ 520 416 104 /] 441 n 1 43 111 1" //‘ "
= 15U 36 38 4HL90X13i 490| 392| 98 147] 46/ 154 0.499  ~ 188 q //1, "
S| oL s " 4HL100><10/ 553| 443 92| 146/ 38 151| 0,519 39 111 w4 i w
g 16U 48] 48  4HL90X13 378| 302| 103| 113| 48 123| 0.783 68 188 Mzg 84? 63
3
= 16L) 47 47 " 410! 3280 | 1220 #| 131 o0.690] 60 1 u/‘ uln
53] 17U 44 44 7 ul ol 90| m) 42 1200 0.711 62 u a //% //
171 " " 450\ 360 | 134) | 140, 0.604 52  # mewpom
18 61 6l " 345/ 276/ 86| 103 40/ 110 o0.979] 85 123| w nioom
18H 249 143 SHL130x15 385 308 200 18 8 20 2207 675 620 330 785 586
| f
18K| 1.060| 1.060| 16HL130X15 300| 240, | 14/ | 14 2.321 1.364 1.245 N};g 1.569] 1.135
j §o-
B 220 Qe A=Ay e, : stitch bolt pitch{cm)
7] 4 m: fERg] wlE EH
Ay P HFEM L M BA BETHES e EMEY EOMERE(cm)
g=3:4 b ¢ EERERE D (ke)
m IR 2 EH E Qr iRl fHAE TE 4 ok
A 2 FEfe = T
1 “l“ﬁ"‘ %ﬂ]ﬁﬂ: 21_50 QR:?,_; (Uao_oka>A (5.3)
5.2 stitch bolt o] HEH (Qx) 7] 4]
e, Aoy t BRI
Dr=7e X 0-020 G2 00 Aey=0 Fe] FEGEIESIE (kg/cm?)

714

Oia i Ay G W] EEIEREHEE (kg/cm?)




A : BB B (em”)

5.3 Lacing #f#t2| HE(Qs)

2Q:=0.02p/n cos 8
714
b RS ERED (ke)
n: fEHl A2 B
6 : Lacing #19] i H3k AL

5.4 £HH2 B FHEs)
18 panel M (L2 6 2IR)

k) L : 8HL130X 130X 130X 15+4HT

276X 130X 16

HEMR EMELEE 16mm
AL HAER G 400mm

JEJE A o) 319cm

Stitch bolt : 616 space=38cm
Lacing system : L60X60 x8 with 3M16
spacing =38cm
HL130 130X 15 9] #H:
A=36.75cm* C.= Cy=3.76cm
I,=1,=568cm*
ix=7y=3.93 {v=2.53cm
x—x o] T EEPE ()

rom o/ -81568+ (20—3. 93)° 36.75} +
8%36.75+

411,530+ (20—3. 34+1.6)* X 64. 96}
4 x64.96

=17.4cm
MFetb=L/r.=319%1.0/17.4=19
<20 S Aee=19
A==19 wrebA EbEE (LR
F=309/kg/cm? :
Mz H e 2HBY BEIEES)E
Se= (8% 36.75-+4X64.96) X3,094/1. 75=

979, 189kg
o] Hel EEHRMETI=782, 700kg <979, 189

5.5 E&f#M2l BIRNRE

HEe SIRIEEG) =
Se=(836.75—1.5(2. 2+0. 25)} +4(64. 96
—1.5(2.2+0.25)}]x 4, 100/1. 75

M LM (38

It

/s
IS

14

. /30

L (30
/e

L2798 s 150 x 18

1

A
q29
foy

z

-

g g1tg.—t
1.3d=1.3%x1.6—2.08

£:2d+i+7=1.6+1.5+1.2>4.3
8] 6. :EES RE

=1, 204, 556kg
s WS BIERET) =887, 544kg
<1, 204, 556

5.6 E£&#2] #E# 18 panel

MR A—EFAA WEs< e, m



Ay Ve = B

ok
10

T bar 7} Y= A

K
.

EESH Y BE 72M22
B Zigzag
Guage line #/Flange 270

pitch 65mm
Lover plate SM50B 16mm
MREAE AR

AERTS SR
4x 12, 258/1.75=28, 018kg

JMATS TEERE
3x1.6X2.2x9,900/1.75
=54, 309kg

A,B,C % 055

BUEREE 4X6X28, 018=672, 432kg
>489, 594

I EREREE 4X6X54,309=1, 303, 416kg
>489, 594

5.7 Stiteh bolt 3t

2.7X0. 02319, 940

_ €\ P
Qr=, =X 0.02P= =55 5 66)

=6, 242kg
2 eigg (M6 HE SS-50)
BB 3x4,072/1.75=6, 980kg
>6,242
FEAERIE 3X1.6X0.9%4,725/1.75
=11, 664>6, 242

5.8 Lacing Z3# %5t panel 7

0.02p _ 0.02X319,940 _
Qv=""c0sf ~ 4xcosdb =2,262ke
W L50X50%6 2=19/0.96=20

ERFFREE (St) 5, 644X 2,470/1.75
=7, 966kg>2, 262

Begg 1-M16
WEF 4,072/1.75=2,330kg>2, 262
WEE 3,960/1,75=2, 263kg>2, 262
5.9

CEAEA Y B BT R EH AR
WiRE (ERER £ 4-15F 2k
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