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1. Generalities

= Perfis tubulares s&o largamente utilizados na Europa, Sudeste
Asiatico, EUA e na Austrélia

= Paises como Canad4, Inglaterra, Alemanha e Holanda fazem
uso intensivo de estruturas tubulares e contam com uma
producéo corrente, industrializada e continua com alto grau de
desenvolvimento tecnologico

= A situagdo do mercado brasileiro, no entanto, comega a se
alterar em razdo da oferta de perfis tubulares estruturais
(Vallourec & Mannesmann)

= Frente a esta nova tecnologia, impde-se a necessidade de
divulgacao e implementacdo do uso desse tipo de perfil em
projetos de arquitetura e engenharia, e incrementar o numero de
trabalhos de pesquisa nesta area




= PGECIV)=

1. Generalities

=Y i?@a_\ o

e B e o
S

= PGECIV)= im

1. Generalities

= Ligacdo soldada de perfis tubulares — carga de ruina da face do
perfil — flexdo, cisalhamento, pungao e efeito de membrana

= As normas de projeto de ligacoes de perfis tubulares em ago séo
normalmente baseadas em:

v andlise plastica (formagao de linhas de ruptura — charneiras plasticas)
— b elevado (P — irreal)

v critérios de deformacdes limites — (1,2*t) ou 0,3*b, — acréscimo de
resisténcia — efeito de membrana
= Melhores resultados — métodos analiticos — analise plastica +
pungao + fendmenos de instabilidade
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1. Generalities

applied stress (F,)
yield stress (F,;)
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1. Generalities

(2)  The following standard abbreviations are used i section 7:

CHS for “circular hollow section™;

RHS for “rectangular hollow section”™, which in this context includes square hollow sections.

gap g overlap Ay = (g/p) x 100 %

{(a) Definition of gap (b) Definttion of overlap
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1. Generalities

(6) The geometric ratios used m section 7 are defined as follows:
8 1s  the ratio of the mean diameter or width of the brace members, to that of the chord:

- for T, Y and X joints:
a4 . d b

dD - bD l!}D

- for K and N joints:
d +d, d +dy b +b, +h +h,
= or

2d, = 2b 4 b,
- for KT joints:
d, +d, +d; d, +d, +d; by +b, +by +h +h, +iy
: or

3d, ) 3 b, 6 b,




B

p

Agy

15

18

1s

18

18

=y
1. Generalities

the ratio by/by:

the ratio of the chord width or diameter to twice its wall thickness:
dy . by by
21, 2ty 24,

the ratio of the brace member depth to the chord diameter or width:
h; he
— or
dy by

theratio Ay/'by:

the overlap ratio, expressed as a percentage (g = (q/p) x 100%) as shown in figure 1.3(b).

NOTE: Numerical values for 75, may be defined i the National Annex. Recommended values are as
follows: mp=1.25; pe=1.25 for hvbnd connections or connections under fatigue loading and
ynez = 1.1 for other design situations: = 1.0 s = 1.0 Puser = 1.0 i ap = 1.1
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1. Generalities

a) Joint with single brace member
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1. Generalities

b) Gap joint with two brace members
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1. Generalities
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¢) Overlap joint with two brace members
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2. Design According to EC3

= For hot finished hollow sections and cold formed hollow sections:
v the nominal yield strength < 460 N/mm?

v the nominal yield strength > 355 N/mm? — design resistances —
reduced by a factor 0,9

v The nominal wall thickness = 2,5 mm
v The nominal wall thickness < 25 mm
= Campo de Aplicagéo:
v' The compression elements of the members should satisfy the
requirements for Class 1 or Class 2
v The angles 6, between the chords and the brace members = 30°
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2. Design According to EC3

= Campo de Aplicagéo:
v'In gap type joints, in order to ensure that the clearance is adequate for

forming satisfactory welds, the gap between the brace members should
not be less than (t; +1,)

b) Gap joint with two brace members




2. Design Accordinto EC3

= Campo de Aplicagéo:
v"In overlap type joints, the overlap should be large enough to ensure that
the interconnection of the brace members is sufficient for adequate

shear transfer from one brace to the other. In any case the overlap
should be at least 25%.

¢) Overlap joint with two brace members

2. Design Accordinto EC3

= Exemplos de Ligagdes Tubulares

Lz

/
g
N
N
N
N
2
7
y
.
—
A
S
AN

N7 ] N1 R el -
Ee g [ g [ ] _

KT joint N joint T joint

i‘ — L
vy
é// Y joint

X joint

DK joint

X joint




| =
2. Design According to EC3

= Exemplos de Ligagdes Tubulares

o

TT joint DY joint
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2. Design According to EC3

= Modos de Ruina

v" Chord face failure (plastic failure of the chord face) or chord
plastification (plastic failure of the chord cross-section);

axial loading bending moment
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2. Design According to EC3

= Modos de Ruina

v" Chord side wall failure (or chord web failure) by yielding, crushing or
instability (crippling or buckling of the chord side wall or chord web)
under the compression brace member;

[ Ty _ 1 |
zE T P %I} .{ ————— E————}
axial loading bending moment
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2. Design According to EC3

= Modos de Ruina
v Chord shear failure

axial loading bending moment

10
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2. Design According to EC3

= Modos de Ruina

v" Punching shear failure of a hollow section chord wall (crack initiation
leading to rupture of the brace members from the chord member);

axial loading bending moment
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2. Design According to EC3

= Modos de Ruina

v" Brace failure with reduced effective width (cracking in the welds or in
the brace members);

axial loading bending moment

11
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2. Design According to EC3

= Modos de Ruina
v" Local buckling failure of a brace member or of a hollow section chord
member at the joint location.

axial loading bending moment
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2. Design According to EC3

= Welded joints between CHS members

0.2« d/d, < 1,0 -

Class2 and 10 = dy/fy = 50 generally
but 10 < dy/ty; = 40 for X joints

Class2 and 10=< d /f, = 50

Jorz 25%

g =2 hith

12
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2. Design According to EC3

= Welded joints between CHS members — Axial Loading

S

Chord face failure -

T and Y joints

K

0.2 2
Y kpf_mfn
siné,

Nipa=

(2.8+14.28%)/ 7,5
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2. Design According to EC3

= Welded joints between CHS members — Axial Loading

=

Chord face failure -

X joints

kfiots 52

' b Nigs= > /y
@‘_ T ne, (1-0818) 1

13
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2. Design According to EC3

= Welded joints between CHS members — Axial Loading

Chord face failure -

K and N gap or overlap joints

itz 3
_ 'I(z‘l‘—pfﬁ'ﬂré
NE AR T T .
oy dp sinf, |
Vo= sind, N
s . “VLRd
sing, -
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2. Design According to EC3

= Welded joints between CHS members — Axial Loading

Punching shear failure -K. N and KT gap joints and all T, Y and X joints

[i=1,20r3]

For 1, <0 (tension):

k=10

Jy 1+sind, |
Whend, = dy — 2ty 1 Nipa = &rgzr i ————" Vs
3 2sin’ g,
Factors k; and k,
o 0,024+ )
ks = ;/U"I 1+ / J (see Figure 7.6)
[ l+exp(0.5g/1, —133)
For n, >0 (compression): k=1-03n,(1+ny) but k=10

14
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2. Design According to EC3

= Welded joints between CHS members — Bending Moment

S

Chord face failure -

T, X. and Y joints

Mip 1
o

‘“

di

-

)

Mype= 4.85

oGl

—f do

j?mrS“ﬂ
sing,

\ﬁ ﬁkp ! Vs
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2. Design According to EC3

= Welded joints between CHS members — Bending Moment

=

Chord face failure -

K.N.T,Xand Y joints

Ii di
sl
o

‘Mfop,l Rd —

E
) o

_ faotody
sing, 1-08148

2,7

,
kp Vs

15



2. Design According to EC3

= Welded joints between CHS members — Bending Moment

) L, -
=PGECIV) m

Punching shear failure -K and N gap joints and all T. X and Y joints
When d; < dy— 21, :
v Sotod? 1435in86, Iy
TR asinfe,
y B f,.Drnrff 3+sinf,
Mg ra \E dsin’ 0, T Vas
Factor &,
For n, >0 (compression): k,=1-03n,(1+m,) but k<10
For 1, <0 (tension): k=10
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2. Design According to EC3

= Welded joints between CHS members — Special Types

member 2 is always in tension.

Member 1 is always in compression and

Ny ggsinéy + Naggsinfs = Njzqsin 6y
N zasin 6y = N pgsind;

Table 7.2 but with — replaced by:
d, 3d,

where Njg, is the value of Ngs for a K joint from
d, d +d,+d,

16
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2. Design According to EC3

= Welded joints between CHS members — Reduction Factors

TT joint 60° = @ <90°

Member 1 may be either tension or compression.

| e
2. Design According to EC3

= Welded joints between CHS members — Reduction Factors

XX joint

Members 1 and 2 can be either in compression or
tension. Na ga/N; gq 1s negative if one member is in
tension and one in compression.

14=1+033N, ., /N, 2,

u_
!
!11 H taking account of the sign of Ny g4 and Ny gq

e ﬁg@g.ﬁz
L7 | where |N3=F_d\ < |N1,£a|
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2. Design According to EC3

= Welded joints between CHS members — Reduction Factors

=

KK joint

60° < ¢ < 90°

always in tension.

Member 1 is always in compression and member 2 is

u=09

the chord satisfies:

provided that, in a gap-type joint. at section 1-1

N v T
LI P P T
Np(D,Ra‘ Vp(,ﬂ:Rd J
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2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members

=

Joint parameters [7=1or2. j=overlapped brace ]

Type of . ) W ,
e by/by binand innordt, | hatby bulty Gap or overlap
] or and and
d, /by Compression | Tension | fi,/b, hgity b,/b,
<35
bili; =35
T.YorX by =025 and -
and
I Class 2
=35 | 20
_ o > 0.5 =35 /by = 0.5(1 - )
K gap by /by 2 0,35 and and but bur = 1.5(1-/m "
and =20 and
N gap =01+ 0,01 by/ty Class 2 It - and as a minimum
<35 Class 2 -
dov = 25%
K overlap Yo = 10000 2
Dby 20,25 Class 1 Class 2 but fo < 100%
N aver!
N overlap and &,/b, = 0,75
C;lr';lél:l' /by 2 0,4 Class 1 d/t; As above but with o, replacing b,
member but < 0.8 =30 and d; replacing b,

18
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2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members

| e
2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members

Additional conditions

Type of brace Type of joint Joint parameters
- < 5 =
Square hollow section LYorX Di/by = 0.85 by/ty 210
_ b +b,
K gap or N gap 0.6< = <13 bylty > 15
2b,
Circular hollow section TLYorX bolty 2 10
d +d, _
K gap or N gap 06< L —2 <13 bolta =15
2d,
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2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members

Axial loading

Type of joint Design resistance [i = 1 or 2, j = overlapped brace]

T.Y and X joints Chord face failure £=085

At -
LA k.St (28 '
et Nypg= —200 | +41= B |/ 7,5
% ,,,,,,,, T } i ,i:ﬂzs—tn e (1-B)sing, | sing, B 7as

| e
2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members

Axial loading

K and N gap joints Chord face failure =10

T sing, 25,

89Yk, foots (b +b, ),
Vs




= Welded joints — CHS or RHS members and RHS chord members

Axial loading
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2. Design According to EC3

=

K and N overlap joints *'

Member i or member j may be either tension or

COMPTess100.

compression but one shall be tension and the other

Brace failure

259% <y <

- ’lm- \ y
Nwa= [ ;,_[ by +b,, + o (20, — 4, )J Yars

0%

Brace failure

50% < 4g, <

80%

Nra=1.t, Ibw. +b, +2h -4, ].-f Vs

yiti

Brace failure A = B0%

Nira _flr'rrlbr + ba ot 2'hu- - 4;' |"'I Vs

I by ds.

Parameters Doy, b and &,
For i = 0 (compression):

10 J,of

b= — Jyolo b, but bg<h, L 0dn
b1ty fu, ko= I,a—T

10 f i ) but k=10
Beg = bt ;If b but b b, For n = 0 (tension):

AR R k=10

For circular braces. multiply the above resistances by 7/4. replace &, and 5, by o, and replace b, and
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2. Design According to EC3

=

= Welded joints — CHS or RHS members and RHS chord members

Axial loading — T, X and Y joints between RHS or CHS braces and RHS chords

Type of joint

Design resistance [i = 1]

Chord face failure

<085

- (1-p)sind, | sin6,

k fiote
Nira ﬂ[ 21 +4‘\J1*/B}"[7M5

n; . ) 3
@/h Chord side wall buckling F=10
fots [ 20,
Ra = ——— | ——+ 10t |/ Y5
T Sin @ | sinf, o )/ s
|
T
> A>0,85

t
hy | Brace failure

Nipg= [y, (2h, =41, +2b 2 ) ¥y

Punching shear

0.85=f<(1-14)

Ll (Zh,

Nigs = ——4+2b, , |/ Vs
Rd \Esmﬂl sind, ,p] Vars

21
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2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members
Axial loading — T, X and Y joints between RHS or CHS braces and RHS chords

=

walls given for K and N gap joints in Table 7.12.

Y For X joints with #< 90° use the smaller of this value and the design shear resistance of the chord side

3 For 0.85 < £<1.0 use linear interpolation between the value for chord face failure at f=0.85 and the
governing value for chord side wall failure at = 1,0 (side wall buckling or chord shear).

ha by dy.

For circular braces, multiply the above resistances by /4, replace by and /7 by d; and replace b, and

.
2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members
Axial loading — T, X and Y joints between RHS or CHS braces and RHS chords

=

For tension:

Jo =t

For compression:
Jo= xS (T and Y joints)
Jo=0.8 yxfosin & (X joints)

where y is the reduction factor for flexural buckling
obtained from EN 1993-1-1 using the relevant

buckling curve and a normalized slenderness A
determined from:

B _y) [
7 t sing,

£
-fi\‘D

ol
ot = 10 @b, but b <b;
bﬁ fro -j;i'f!
b, = E1’::r but b, < b
bDfO

For 1 > 0 (compression):

but
For 1 = 0 (tension):

ky=13-
k<10
k=10

22
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2. Design According to EC3

Welded joints — CHS or RHS members and RHS chord members

Type of joint

Design resistance [ =1 or2]

K and N gap joints

Chord face failure

_ 89k, 1, ,;O’J}{ b+by+h+hy)

o
[
(&)
2
[ N, = ! Yurs
< - sind, | 4b, e
n
= »n
[= . .
§. 'g Chord shear
=5 L,
22w e \Esinﬁﬂ e
© L
v XX - - : 8
ko] _g @ ' . t2 -\'o!z.g—i{.-!c Ao+ A, a1 W_-u-.-'VP‘-__.,_J}: |/ s
ﬁ © b“,i \N| i"\} — .
o 3B =9 N: o \9 Brace failure
=3 VAN F T4
T _E ¥ b ot b L roo= {1 }

: v o 1 ; N, ga f_u’. 2h, - 41, + b, +b,__,_r / ¥urs
SO b e ) ) )
© 1 7 Punching shear =(1-1y
3 ‘6 |"'b‘ o g 5 i) )
< % = ,f\cfa [ 2k, +b +b ‘|"‘
<>(< o J3sing, [sing, ' 7 Yirs
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2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members
Axial loading — T, X and Y joints between RHS or CHS braces and RHS chords

K and N overlap joints

As in Table 7.10.

B, by .

For circular braces, multiply the above resistances by /4, replace »; and »; by d; and replace b, and

A= (2]’!0 + Ubo),’o

For a circular brace member:

Fora square or 1'ectaug‘ular brace member:

where g is the gap. see Figure 1.3(a).

10 of,
_— Jyelo b, but he<h,
bo ffo f;i'r!
bey= E1’::r but b., < b
bDfO

a=10

For 1 = 0 (tension):

k=13 _04n
B
but k=1.0
k=10

23
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2. Design According to EC3

= Welded joints — CHS or RHS members and RHS chord members
Axial loading — T, X and Y joints between RHS or CHS braces and RHS chords

Brace member connections subjected to combined bending and axial force should satisfy the following
requirement:

Niga +‘M:fp.a,Ed +Mf

N, M M

iRd ipird

wLE <10 e
op.i Rd

where:

M, ra is the design in-plane moment resistance
M;;iea 18 the design in-plane internal moment
M,p;ra is the design out-of-plane moment resistance

M54 is the design out-of-plane internal moment

| =7
2. Design According to EC3

= Welded joints — RHS members and RHS chord members

Bending moment

T and X joints Design resistance

In-plane moments (€ =90°) Chord face failure F=085

(1 2 Ui
Mypira = knf;orﬂhl'kE‘L oy Jrﬁ ! Vs

Chord side wall crushing 085<4<10

Mipi1pa= O.Sf‘.kfo(hl 5,V Vars
Jx=fo for T joints
Jae=0.8 10 for X joints

Brace failure 085=6=<1.0

Mip1Rd = f_‘-l(. "P(,l - (.l_bqﬁ“ /b, )])1]"111 )"’ Vs




Bending moment
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2. Design According to EC3

= Welded joints — RHS members and RHS chord members

S

Out-of-plane moments (8= 90%)

Chord face failure

B <085

op .

TNM
/T

93

op.1

op.t

Cr

{1+ )
2(1-5)

Meop2s= knf_‘nfnl(

. 25051(1+,3)}/
-4

M3

Chord side wall crushing

0.85<<1.0

Mopaza= .f;kt() (b, 7t0)(hl + 5’0)/ Vs
S =T for T joints
fx=081f0 for X joints

Chord distortional failure (T joints only) *)

Mepaza= 2f;0t0 (}'1‘% +ybyhyty (ba +hy ))/ Vs

Brace failure

0.85<<1.0

Mup,l Rd .f:\'l (Wp(,l - O-S(l - bsﬂ "b1 )1 bllfl )/ Vars

Bending moment
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2. Design According to EC3

= Welded joints — RHS members and RHS chord members

Parameters b g and £,

10 f*“t‘)b
bylty fiuty 1

o' lo J,

eff

but b= by

For n > 0 (compression):

k= 13— 0.4n
B
but =10
For »n = 0 (tension):
k=10

)

This criterion does not apply where chord distortional failure is prevented by other means.




"T" Joint
brace: perfil
chord: perfil

[ bt T ht T o [ &1 ]
[ 260 1 260 ] 8 | 2715 ]
teta1= 90 °

[0 [ ho [ o [ #0 |
| 300 [ 30 | 8 [ 275 |

Verificagdes da Norma

beta=b1/b0= 260
300

b0 /10 = 300
8

b1/t1= 260
8

h/t1= 260
8

h0 /b0 = 300
300

h1/b1= 260
260

c0/t0= 284
8

cl/t1= 244
8

= 0.867 >
= 37.500 >
= 32.500 <
= 32.500 <
= 1.000 >
= 1.000 >
= 35.500 >
= 30.500 >

0.85

35

35

0.5

0.5

30,36

30,36

. PEEC I\"f-.: = w
3. Examples
= RHS members and RHS chord members
a) '
o, I
‘H_.___;__‘ i
1 1
1—’5-:)‘ 3] F

b —— . 4mmy, (2
-— ] I

formula sifaplificad

r}: 4 mMecanismo com espirailp

logarftmicas |

04 M 0.6 08 | KN

Joint parameters

bi/by < 0,85 Dbolty = 10
B= & =0875>085 (EC3)
b,
il PEEC n"f-.: - im
3. Examples
= RHS members and RHS chord members

nédo OK

OK

OK

OK

OK

OK

OK

OK

26



kB Examples

= RHS members and RHS chord members

F‘EEEIV = i‘“‘

For n = { (compression):

Nira= 353.49 kN

2
N Knfyolo 1 J1=B |/ = 1325
1Rd = + Ywms but k=10
(1 B)Senel Senel For 7 = 0 (tension)
=10
Kn (tragao) = 1.00 H n = 1.00 kn (comp) = 0.838
N1,Rd ®= 1.00 * 275 * ( 8 "2 *
( 1 - 0.867 ) * sen 90
2 * 0.867 + 4 *RAIZ ( 1 - 0.867 )
sen 90
Nira@=  421.60 kN
N1Rrd() = 0.84 * 275 * ( 8 )2 *
( 1 - 0.867 ) * sen 90
2 * 0.867 + 4 *RAIZ ( 1 - 0.867 )
sen 90

Vale ressaltar que N, pq representa a carga a ser aplicada
no braco que provoca a plastificacéo da face da corda.

kB Examples

F‘EEEIV = im

RHS members and RHS chord members

500

400

300

200

carga (kN)

100 p=0,875

0 20 40 60 80 100
deslocamento (mm)
500

carga (kN)

400

300

200

carga (kN)

100 B =0,833

deslocamento (mm)

0 20 40 60 80 100
deslocamento (mm)
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3. Examples

RHS members and RHS chord members

400 -
350 -
300 -
250 -
200 -

Carga (kN)

150 -

FGEC l\-"'

—m—300x 260 x 8
—e—300x220x 8
—4—300x 180 x 8
—x—300 x 150 x 8
—+—300x 130x 8
—0—300x 110x 8

—e—300x 250x 8
—m=—300x 200 x 8

300 x 160 x 8
—e—300x 140x 8
——300x 120x 8

40 50 60
Deslocamento (mm)

70 80 90 100

il

3. Examples

RHS members and RHS chord members

Ligagdo RHS 300x300x8 com RHS200x200x8

e

Deslocamentos UY (em mm)

FGEC l\-"'

28



kB. Examples

= RHS members and RHS chord members

Ligagdo RHS 300x300x8 com RHS200x200x8

TensGes na diregdo X (em MPa)

>
3. Examples

= RHS members and RHS chord members

B 2364
L -176,0
157

55,3
. 5,0
. 65,3

Ligagdo RHS 300x300x8 com RHS200x200x8

TensGes na diregdo Y (em MPa)




kB. Examples

= RHS members and RHS chord members

| K
D422

Ligagdo RHS 300x300x8 com RHS200x200x8

TensGes na diregdo Z (em MPa)

>
3. Examples

= RHS members and RHS chord members

Ligagdo RHS 300x300x8 com RHS200x200x8

Tensdes de Von Mises (em MPa)
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500

= RHS members and RHS chord members

= Pr EEIV *ﬂﬂ

—e—EC3
400 -

= = |imite - modo de ruina (a)

300 -

Carga (kN)

200 -

100 -

0.0 0.2

0.4 0.6 0.8 1.0

kB Examples

= “KT" Joint - RHS members and RHS chord members

= PeECIV) i‘”

= For the “KT" joint, the Eurocode 3
provisions consider these types of
joints as a “K” joint, of a gap or
overlap type, depending on the joint
geometry. Since  p,=375, and
the overlap ratio, A, is 19 %, the
current joint is again slightly out of

~ the Eurocode rules range of validity
that assume p,<35 and a,, >25%.
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41,4
191,8 64,2

191,8

‘PGECIVEE iny

= “KT” Joint - RHS members and RHS chord members

LOADCASE = 1
Loadcase 1
RESULTSFILE= 0
TOP STRESS
CONTOURS OF SE

o
00232715
0,046543
0,0698145
0,093088
0.116358
0,139629
0,162901
0186172
0,209444
0232715
0,255987
0279258

030253
0,325801
0349073

May0 3736 a Nade, 44

deformed mesh

Von Mises (in GPa)
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300 -
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200 -
150 -
100 -

50 -
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= “KT" Joint - RHS members and RHS chord members

—e— No K 8275

Maximum von Mises stress

1,5 2 2,5 3
Total load factor
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= “KT" Joint - RHS members and RHS chord members

Lorpcase = 1 Lorpcase = 1
dcase 1
RESULTSFILE= 0 RESUTSFLE= 0
op STRESS
CONTOURS OF X CONTOURS OF 52
00279014 00780082
00130057 0.059256
o 00385041
00139957 0010752
00279914 o
oo19752

0041987
00559827
00699784
00839741
00879697
0111965

0125081

00395041
00502561
00790082
00987602

Stresses in direction X Stresses in direction Z
(chord axis) (middle brace axis)

=

e
3. Examples

“KT” Joint - RHS members and RHS chord members

3,5

3{ |—e—Displac. Res. node 2008

64,2

Total load facto

314,7 < =P 566,7

0 1 2 3 4 5
Brace axial displacement

=

33



FEEEIV %ﬂﬂ
kB Examp Ies

= “KT” Joint - RHS members and RHS chord members

41,4
191,8 64,2

1200 1018 *4_ 642
1000 )
| brace failure mechanism__ _ _ _ 317<= = 5667
z 800 1 ot
=
N
b= 600 -
o
I —e— Displac. Res. node 2008
3 400
2 Eurocode 3
200 | — — Eurocode 3 overlap=25%
0 :
0 1 2 3 4 5 6 7 8

Brace axial displacement

FEEEIV %ﬂﬂ
kB Examples

= “KT” Joint - RHS members and RHS chord members

= The EC 3 failure load — brace failure mechanism,
represented by the full horizontal line

= This force is the resultant axial force in the most loaded
brace member (770kN).

= The application of EC3 is out of its validity range
v'the overlap ratio, A, is 19% < the minimum of 25%

= The same exercise - minimum EC3 value of A, =25% —
maximum load of 910kN, represented by the horizontal
dotted line

= maximum load obtained is 841kN
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