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5. Conclusions

Steel structures construction often necessitates fabrication
of holes in the flanges of steel beams [14]. If one has to
build finite element models for such studies or other similar
studies on steel structures and elements, then such FE models

require realistic material stress-strain relationships, which
can capture the fracture of steel as well. Traditional uniaxial
tension tests provide engineering stress-engineering strain
results which are not accurate particularly in the strain
hardening range and in the postultimate strength range. This
investigation developed true stress-true strain relationships
for structural steels in general, and for A992 and 350W steel
grades in particular. This paper established five-stage true
stress-true strain constitutive models for structural steels,
based on numerical simulations calibrated against experi-
mental uniaxial tension test results. The proposed model uses
a power law in strain hardening range and a weighted power-
law in the postultimate range. The true stress-true strain

model parameters were established through a combination
of experimental and numerical modeling techniques. The
stresses and strains at fracture for the standard coupons
based on numerical analysis differed by less than 5% when
compared to the corresponding results from the experiment.
The proposed material constitutive relation was further
verified through comparison of finite element analysis load-
deformation behavior with the corresponding experimental
results for perforated tension coupons.

% JTd UIJ__Il

539-L1> sLaULS ol5ig 43

E-’I:‘-' ]

Slo Jb s (ol Flhgw aloul 4 5l el gaY¥es sla ol Sl
osiz plodl gl wbl Heme S STVF] ko salgd slays
a5¥gd Olnkd o la ojle g9y 50 dilie Oladsd b Olidod
Jalgy ds jLi FE gla Juae fuie o851 33l dguzma b1 sl Jus
Jab 1y o¥ed CauSh wiilgh (e 45 wiyly edle E3,S- 05 Rudo
il gl pguye oygme S5 LELS glo Ogeil ipsl Cewsy
Cars 07 33 Oags S S (o 2l |y uediga (55~ udige
ol it 335 (lpilay Cuaglia oS 53 5 IS (Sad
1 Sl Slosgh Sl 1y o (i3S -uis c sl uod
ol .35 aleul o%s Caygean 350W 5 AD92 slaa¥ed gly 5«5 53
S oy gy o 555 sdor i 6ol sl Jae lEs
Py 3o 85 goue glo gile dud sliey sl ojlu slasled sl 1)
25 313 divg ol 0xullS (525 oy9me ST LALS Ogajl gl
5 A0S S G 0S5 ilgi ioue I oud slpisn Jus
Slasalil WS e eolital alpiles 078 53 s GilgT Hoxa
Slo SLS5 LSS b GAds (RS- GAde (A5 e
dlacd 5o Lo 15,5 g by (25 .5 aal Gy (355 ¢ (g3ue 55ludua
Olehd gly wiad daglie gejl j1 Hblae puls b 8y Cousld
dbyly asils Gglas % 0 3 feS goue Julsd gliayp syluibl
S5l sy dwolie @ik 3l osle oud slaids giksle
dS Olakd gl jBlie e @l b wgame Gl Julod
A anli 1o Elyga

D d>gs

()

Canyd Ly JalS 05 daz 3 dlie dgh 8l Ablaso 4oz )3 51 e g5 6
Pole SIS o] clin LeadS5) dinud b olpass (Lol o) oy

XY *

dwolé SIS Lol ouds dos )3 OYlBe (s Suods Ggotiws Gy

000 *

ao,e Ol il ol8ig,9



http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/
http://iranarze.ir/true+stress+strain+models+for+structural+steel+elements



