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The study has focused on:

« Internal and external loads applied
in one flange (IOF and EOF)

» Square hollow sections (SHS)

- Rectangular hollow sections (RHS)

» Hat sections
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The study has focused on:
- Internal and external loads applied

in one flange (IOF and EOF)
- Square hollow sections (SHS)
- Rectangular hollow sections (RHS)

- Hat sections
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European Web Crippling formulation for stainless
steel members

EN1993-1-4

Part-1-4 considers different grades of ferritics, austenitics and duplex stainless

steel.

However, to calculate Web crippling strength this part refers to Part-1-3

EN1993-1-3

Rura = at?\[og2E (1 0.1y/7/t) (0.5 +/0.02L/t) (24 + (/90)%) /2

For Category 1: [z =1
For Category 2: [, =S
l, =1

- Geometrical parameters: r, t and ¢

- The bearing length: Ss
- Material parameters

|IOF

EOF

i<1.5h,

A

« Nondimensional coefficient: &
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Objectives

- To assess the applicability of the European Web crippling

formulation to stainless steel

- To study both material and geometrical influence in web

crippling strength

- Propose some amendments to consider material

nonlinearities in the European web crippling formulation

- To compare the new proposal with different web crippling

Eurocode formulae (sections 6.1.7.3 and 6.1.7.2)

- To validate the new proposal using experimental results

of other researchers



Numerical model

> test configurations were developed using an ABAQUS plug-in and
validated with experimental results:

 SHS and RHS undergoing IOF / EOF:

SHS/RHS - IOF

SHS/RHS - EOF

26.76

35.37

Hat - IOF

Hat - EOF

W:rrez _ 2591 2571
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- 4-point bending test for SHS/RHS and Hat sections

NN
1 : AR
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Numerical model

> test configurations were developed using an ABAQUS plug-in and
validated with experimental results:
« SHS and RHS undergoing IOF / EOF:

Hat - EOF

15.03 15.02
2591 2571

42.06 39.55
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New proposal web crippling formula

Rura = at?oo2E (1= 0.1,/r/t) (0.5 +/0.021,/t) (2.4 + ($/90)%) [yms Category 1: !
: =N ategory 2: I,
\ |

. l o

Y Category 1: 1, = 0.01s,
Ry ra = OftZ\/ Uo.zE(ggl.o/E)k\/ pt/r (0-5 + 4/ O-OHa/t) (2.4 + (@/90)2)/%&41 Category 2: Lo = 2.25,

(added) Y N\
\ 3 new nondimensional coefficients: B, 0, ¢
where:  k = Or/t
Category 1 (EOF) Category 2 (I0F)
o ) SHS/RHS Hat section SHS/RHS Hat section

It's a coefficient that adjusts o 0.07 0.085 0.13 0.14
the material nonlinearites 8 2.14 1.65 0.59 0.81
. . ) 0.22 0.13 0.14 0.065
for different thicknesses ¢ 2200 2975 2700 2000

These coefficients were calibrated using the numerical database results

Conclusions

 This new proposal provides more accurately and less conservative results
than current EN1993-1-3

- |t is applicable to any stainless steel
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VValidation with experimental results

Talja and Salmi (1995), Talja (2004), Gardner et al. (2006), Zhou and Young (2007) and Talja and Hradil (2011)
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New proposal web crippling formula

Ruwra = at?\[ooE (1- 0.1 r/t) (0.5 +/0.02L,/t) (2.4 + (/90)2) /2 Category 1 |
ategory 2: a
[

& x a = 10mm
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(added)

Y &N
3 new nondimensional coefficients: ﬁ 0, f
where: k = sE‘)‘?" /t
Category 1 (EOF) Category 2 (I10F)
o ) SHS/RHS Hat section SHS/RHS Hat section

It's a coefficient that adjusts o 0.07 0.085 0.13 0.14
the material nonlinearites B 2.14 1.65 0.59 0.81
. . 5 0.22 0.13 0.14 0.065
for different thicknesses ¢ 2900 2975 2700 2000

These coefficients were calibrated using the numerical database results

Conclusions

- This new proposal provides more accurately and less conservative results
than current EN1993-1-3

- It is applicable to any stainless steel
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