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Abstract - Due to reduced self weight and alleviated wind effect, the multi-column wind towers that consist of a number of
circular tubes as vertical members interconnected with horizontal brace members can be a substitute for the large-scale single
cylinder wind towers. It is critical to guarantee strengths of tubular joints where vertical and horizontal members are structurally
connected in order to make the whole multi-column system behave as a single tower structure. In this study, strength evaluation
has been conducted for T-type tubular joints that are applicable in multi-column towers. Four of available design codes, i.e.,
AISC, Eurocode3, ISO 19902, CIDECT have been investigated and predictor equations in the considered design codes were
validated and discussed through parametric numerical study on slenderness ratios of chords and braces at joints.
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Table 3. Class category for CHS in Eurocode 3

Section in bending and/or compression
Class 1 d/t < 50
) Class 2 d/t < 70€°
Z.J\., Class 3 d/t < 90€* (e = /235/f,)
Fig. 4. Hypothetical example model Class 1 Class 2 Class 3
f,=235MPa | d/t <50 d/t <70 d/t <90
Table 2. Dimension and material property of model f,=315MPa | d/t <375 | d/t <525 | d/t <675
Elastic modulus £ 200GPa fy=355MPa | d/t<33 | d/t<462 | d/t <594
Chord length Z, 10,000mm
Brace length L, 5,000mm Table 4. Nominal strength of example T joint
Chord diameter d, 2,000mm e ol o (tj.l;ord;. Diff. Cl;lord plmchitt}llg Diff.
Chord thickness , 28.57~66.67mm esign coce Sﬁ:;ﬂllcz\f;) ) |° eastH\rSng (%)
Brace diameter d, 1,000mm AISC 15.99 - 40.555 :
Brace thickness i, 14.29~33.33mm Eurocode3 14.505 93 39.024 3.8
Yield stress f, 355MPa ISO 19902 14.865 -7.0 N/A N/A
Poisson’s ratio v 0.3 CIDECT 16.036 0.3 39.203 -33

dagTxets] =2 A2 AISEY A1345) 20159 29 123



m
lo
I
)

ko rfr
20

T

K
fe

S

o

N

S

(@]

=
S

Lo 3o

ox
o
ro
r N
o

4 b Lo

==

]
12

o

=

=
o2,
QL
8
£

)
_\_‘\L_L

B N

o

o

r

N ()

o

i

oI
ol

Mo
L to
o
ool

b W
N

i

ol

o
NI
B>

o

o

ftlo

N

N
o.

N

[
:
2 N
2
on‘.

2 A

f
e
=

N

o
Ay

ol
L

QU
=
~
N
=~
@]
=]
©
17
175

~
=

\‘_4
N
[\

d

S3 o T 2= G5
=8 uei2ek 98 2
z ;qsowmo]

BN o

ﬂ"ﬂ

AehEol 425t
oA U= Snap—through buckling¥}

—+— dyfty=dy/1,=33

P{MN)

Number of Element

Fig. 5. Joint ultimate strengths vs. number of elements in
verification tests

P{MIN)

displacement{mm)

. Force-displacement curves with various brace slenderness

AR Aoz w2 o4 oA snap— through
HA7F 45 WRE o] s = b
of BYE T}, snap—through @4fo] WAH o] 5 =70 9
URIL AARA = A A5HA| Eo] F74A 2l A%}
Pal7) ek, Tig, 60l €137 snap-through HAo]
ol AaFkAl o] Wido| apAF 2|F0] Tt e 2
e . &, snap—through TAo|
b 2F0 S ER AR e F9-E itk 9
ojo|tt, Fig, 7<% snap—through T B =3H o]
A HE3} von Mises SHEEE HOFETE T ZOEA
snap—through ¥He7F A7t 215 Hohe f 74
TollA = FEAH 0 =Eetia= gld 4= 9l
ol A A7} = G 7] 79 TEg W o] W
A= A AT 4= ],

Fig, 8& 73 ool thsto] 272 Al 4./t
7F 3001]/\1 T07kA] Hekek o T £RIES FrE HojEt)
Fig, 8(a)~(c)oll 217} Bl 780 A dy/t, 2] 4k 33,
46.2, 59.4= Eurocode 39| 4] £5&F38}= Class 1, 2, 3¢f 2}
Z} | gsl= tjadHolt), Fig, 8(a)o] 2l Class 1 HEF
Of =74 T of| A )7 AlPgH] 7E 50 0]/l 7-9- snap—
through F=7r=9} I3 Er7F X5 32 Hol=
4], ¢]+= snap—through &= 2 o]F 7122l 7Fr 9
7V= 9131 snap—through F=F7 =7} Hl2 3= =2
HEt= «l”lolﬂr. SHH| Class 29} 39]] o] &3l=
I 9] A snap—through =79 o= o)
HE %315]01 Uefthstl S22 7= (post—buckling
strength) @] FE O 2 o|g=t) A a5t 0] AISC,
Eurocode 3, ISO 19902, CIDECT 59| AA|7]&0] ZAE
o] 7yt Zpme] Al ke AR B A gme] A%
Ml BefsA] St 1 ol g T vls) 17|
e AR Mg e Abe) A T T
7432 snap- through HABHEE FHFEE A AL QL

Ao g £2EHTr} Fig, 8(a)~(c) ZHE &9l 7}55150]
ﬂ——r“’ﬂﬁ 745Q Uyl 7§8] AA71EE Class 1 37
A9 A7 o] HAHE 2QIEE A &Jskales thiA|
£ & oS5t gl Ao & HeE, Fig, 6041 2
| snap—through Z=4Ho|E 1 s _7,11,}*8]—‘—
AE7h FEE 5 QAT Fig, 7oA SRS

£ o

T o ruhL ofN -

L or

o rlo
}ﬂ

o

rSL‘ Hr

2 o Y 3@ WU OHE iz rlr
;1]
g ©
715
o
O
ro
ox
i
N
2
S
m-lo
pod)

o
fu
o
rO
T8
FW rE



snap-through stage

S, Mises
SNEG, (fraction = -1.0)
(Avg: 75%)

+3.550e+02 z

+2.716e+01

S, Mises
SNEG, (fraction = -1.0)
(Avg: 75%)

+3.550e+02 z

+3.515e+01

(a) Class 1 chord (d,/t, = 33.0)
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(c) Class 3 chord (d,/t, = 59.4)

Fig. 7. von Mises tress distribution in deformed shapes
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