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| 14. Exemplo 1

Check the resistance of the connection of the flat section, shown in Fig. IWE3-1, loaded in tension by
the factored force Fg; = 330 kN. The steel 1s Grade S460N. The matenal partial safety factors are
Vo =10 and y,,, =125
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The structural welds should be (1) longer than 40 mm, and (11) longer than 6 a@,, = 6 #3 = 18 mm. Both
of these are satisfied. The full length of the weld can be taken into account in the strength calculation,
because 150 a, =50%3 =450 mm >170 mm .
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14. Exemplo 1

Longitudinal welds
In the longitudinal welds is &, = 7, =0 . Based on the fillet welds
resistance

V'rof+3(zj +7l)< 1. and o, SL
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1s the shear strain
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The design resistance 1s
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14. Exemplo 1

Front weld
The equation for the resistance may be at the front weld

(Tpps=0and o, =71, =%) rewritten:
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The front weld design strain is
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The design resistance of the front weld is
550 ;
Fopi=0um a4, L, = —~*3%80=747*10°N
Lw.kd R Mwl "[‘uj_ 10%125%2
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Connection resistance
The connection resistance 1s

Fopi=Fyysa+Fopps=2501+747=333,8 kN> F,, =330 kN .

The connection resistance 1s satisfactory.

P6-300x 800
A80x10-1500

170 Steel S460N 12
Scale: 1: 10
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Note:

1) The weld resistance may conservatively be checked independent of the loading direction as
follows:

_ fia,L, 550%3%(2+170+80)

Fop=
I NE 10=125%43

=3200+10°N < F, =330 kN .

The welds are not satisfactory uder this model.

2) The tension resistance of a member 15

A f, 80%10%460
Vo 1,0

N,

u.Rd

=368,0%10° N>330 kN _

The tension resistance 1s satisfactory.
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. . 1{; = 300 kN
Check the resistance of the fillet-welded connection
of the fin plate, shown in Figure IWE3-2 — ¥
The connection is subject to the vertical factored force NN
Vsg = 300 kN, acting at an eccentricity e = 60 mm. o L =300 -5
The steel 15 Grade $S235, and the material partial safety factors | | :
are y,,=10 and y,, =125 2 =60

—

The structural welds should be (1) longer than 40 mm, and (i1) longer than 6 a, = 6 *4 = 24 mm. Both
of these are satisfied. The full length of the weld can be taken into account in the strength calculation,
because 150a, =50+4 = 600mm >300mm .

The shear stress perpendicular to the weld cross-section 15

Ve _ 300%10°

Ty = =
" a, 2L 4%2%300

=125,0 MPa.
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The maximum normal stress parallel to the weld cross-section, based on an elastic distribution of
bending stresses 1s

oo M _Vue _300+10°+60
*Tw,, 2a, ' 2=4%300°

alw
6

=150,0 MPa,

which may be decomposed (see Fig. 3WE22) into the shear across the critical plane (the weld throat)
and the normal stress perpendicular to this plane:

r=0. ==Y _ 1051 MPa.
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Check of the weld design resistance:

£ 360

[ 7 7 f _— - s nl
jo, +3\1.+71, )=106,1" +3+(106,1" + 125,00 | =303,2 MPa < = —
VEL 3( 1 ) 4\ { ) )8»' Vi  0.8%125

=300,0 MPa

and
360
o, =106, MPa < L =——=288 MPa .
Vi 125

The weld strength 1s satisfactory

reﬁs._

"] P15-90x300

Steel 5235 J2
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Note:
1) The weld resistance may conservatively be checked independent of the loading direction as
follows:

fi 360
BoriaN3  0.8%125%43

\;'crj +7) = \Lr 50,0° +125,0° =105,3 MPa < =207,8 MPa.

2) The plate’s resistance in shear is
Af, 15%300%235

Viyza = == =610,5%10° N>V, =300kN .
P N3 1043 &
and in bending:
35 2
M g =Wy £,/ V0 :%*335;@,0

=52,0%10° Nmm> M, =300%10° *60=18+10° Nmm .
The mteraction of bending and shear need not be checked, because the shear resistance 15 more than
double the shear force acting
610,5%10° / 2=305,2%10° N > 300kN .

3) The elastic distribution of stresses in the welds 1s used because the above is an elastic check of the
fin-plate connection. A plastic check of the welds may be performed, based on the expression
M Ve
w,, 2a,L°
4
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| 15. Carregamento Excéntrico
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= Se arelagéo forca por
comprimento de solda
versus deslocamento for
admitida linear - principio i
de superposicao é valido e  cisalhamento e torgéo
o calculo das ligages foreee
Sujeitas a cisalhamento, l

torcao e flexdo ’
combinados, pode ser feito !

isoladamente L

flexdo e cisalhamento
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| 15. Carregamento Excéntrico

» Taxa de for¢a devido ao cortante V

» Taxa de for¢a devido ao momento fletor M

| € 0 momento de inércia do cordao de solda em relagédo
=—— ao eixo de flexdo e ¢ a distancia deste eixo ao ponto da
solda

m

= Taxa de for¢a devido ao torsor T

T.r Ipéomomento polar de inércia da solda em relagdo ao
0: = == seu centro geométrico, e r é a distancia deste centro ao
P ponto da solda em consideracao




15. Carregamento Excéntrico
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15. Carregamento Excéntrico
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lp

Roteiro:

ahrowbdhPE

T T
0y = -T.COS =1y

t, =2 Secao geometrica

sistema de coordenadas no CG da solda
cisalhamento, flexao e tor¢céo na solda
carga / comprimento de solda - resisténcias
combinagao vetorial = resisténcia final da solda

ey
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| 15. Carregamento Excéntrico

Secdo X e 9 Médulo da secéo Momento Polar de Inércia
b =largurae I/ y em relagéo ao centro
d =altura geométrico
1.
a2 gl
W= — Ip = —
Ii d 6 Pt
2. b ,
d w=9 ) d(3b2+d2)
6
3. b
<> 2,2
— W=hbd 1 :b(Sd +b)
I
4. b S 42 , .
- 242
9 d 2b+9) w= 20 j, o o+ d)” ~6b%d"
-2 12(b +d)
_ X=
PN 2(b+d)
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> Y=1i2d wWe 2bd + d? ip:b3+6b2d+8d3_ d*
yxh$d 3 12 2d+b
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< > 2 3
w=bd+ & i (o+d)
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y d + w= 2218 Ip= -
3 12 b+ad
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W= nr? ip:ZTEI’s
X = %
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l 16. Exemplos com Cargas Excéntricas

EYemio & ,
"DEERHINE O TORSOR. DE PROSETO HMAXIMo TA LIS ABAIXO
Ecoxx Xu =4S Uia, , Fy = 250 VR, Tu =400 UTe,

KO = 240 mm
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l 16. Exemplos com Cargas Excéntricas

—Qo.ia‘k?nda_
Aw= tw . x| mm -.?,85:“? Am = Yyl= XY g =

Rd = 0,523 KNJmm™
Rd > q4 0521 2T 23608 o TH < 4,31 ¥ AUmm
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l 16. Exemplos com Cargas Excéntricas

EXOmPLo 3 umumeione a add. db Q:.%m@ Abnivo

L 150 200 | 75kN 11 y
~ (= (2x150
A e 4 200)
100 - # = 5C0nlm
200 _
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100 505
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[
\—% =0 %=45
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l 16. Exemplos com Cargas Excéntricas

dp= Ix-\-.’f)ﬂ M +2x50 x 30 % zoox Y5ty (z%) = [, 24nch
¥
Tx= -?00 +€ ﬁ)"‘ﬁxfﬁ: 000 = 363 x10°M, Tp = ‘/,‘9u-'06

- &paos
_e (L-%)
vy = % = Ofs/mm (y) , T= 46'(-290+:os) 22,3 x10 kdm{
I =Ty — 2294010 — 046 unl/mm —) Sy Ny
T 4,81 xg® /
Pty = Tx = Q?Sgloszhs = 0,430 UN[mm CJ’) Qt;
> %91 006 ! e

9d = U(O,%é-ro)z-!-(q*wm 015)* — 0,391 KN Jm
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l 16. Exemplos com Cargas Excéntricas

4 = ‘EE? -

6F . 0,6% . O¥*D,0, 4 s
= O,Is( D ANjmm

KN [
—>conhela.

e = O I5IDAN/mmi

Qr> qd
051D > 038) o D> 5,25 mm
€t =R LLE N ’:DM = Smmr

Use D = &
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l 16. Exemplos com Cargas Excéntricas
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150 mm
i S0kN
L'i:Dmm
Yy
250mm  ACO MR-25C 1251
. 125
\ D . 250 €70
DY 250
t=9.5mm L = 2x230 = SCOmm_

— . 32
TIX = £x 250 = 260 x10" wom !
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16. Exemplos com Cargas Excéntricas

= &ofbrge= _
=T _ - 50 - OIHKN/mm
T g 500 ’
gz = '-ji_:c - (50x50) x o5 = 560 Nimm = O 360 KN[M™
» LboxI
qmz

ay E i q@——\?@,fﬁ(q%)z = 0,3% AN /mm
f .
9d

3> vawvglo gvr = 0/ l61 D
QISID > o3y . DS JU8mm

+ = 10 meo —~= Py = 5 mnm
(C,"Dpﬂ"'m)

Usr D = Smm
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