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Fig. 1. View of boundary conditions and loading of experimental specimen [10]

V gl 3 05 oolitel ] 1 adlla ) )3 48 by pdlins Canglio
« Gl odd ooy LI Y
Tgg aslllas (FSB — 8) Jlsl (slaisas j| 1Sy ¢ sorios mo g
@iledse o blys gllee ABAQUS 8l o5 o Vo] e
(3V5h Ayl o laplall den (giluJae Can iged (pl 5> 035
9 Some g (2l Byg 9 Jb 2 (g (Hie 01 Cow
s 15 030zl C3D8R a5 et 5 Solid ool J it s
Conl e (198 Jlane 3Y58 (6l Jg8 BB sl (slan)lns Jl (S0
2 b drwgi (obp JSS s 561 Sl ala ulul oS
Olys Giso 90 4 odle S pd ol 0u5d S (6550 bz (]
S5 3 )13 gl b9 oo oS (b JSb 5 g 03le (o>
5 03l (IS (AT 0T Cumdy Sy )3 el dall (oD JSS S
SiP Gl ek jlne (Spe S AT (B JSS e 55
Vs Jao slp Jao cnl 3 cnlnls D900 03ld (o8 S s
sl 00 o2lisl g gl (Sad CSt (P8 g junle (198 orkad Jlne
3,5 ol Szl () 5 (S ol slire Sl 2 sl pnen
@ bgldl ol oxisd (g laad Jlail caa ilo e vl )
g o 28 b g )Sun Cogo 4 g J18) (ow)p pef) pas >
Job 3 s 3 (S sbml pas g ol (Siwsn) S sl

MY

Wby e Gy Sl g lazmale 59 Cebs (glb pite B )
529 658 13U lime 0 9] oy it cpl 5l Lol Gan sl o
5 Sty Jade Jomo o555l il (2555 AT ol 2 lazmale

a8l o digas syl b

o Couo =Y
Sl 405,38 )15l S Gl dga0e slial gy p3T bl 5>
Couo ayp Slp Baiod pl 0 Cal oad a3l bojle Juoo
o odlizl [V+] o) en ¢ 199 CFT gw 4 5 Juasl jl g5l Jro
Lo )3 )b Jlesl 020 5 (24T klyd 5l g pgad V JSS 55 ol
altalef] Bgas Jlasl pwin Slasetio 33V IS5 )5 9 (2Ll

ool 0 00l s
o ¥ el g e 5 wles b (gl 4 bayye o)Ll 5550 Ll
0PR g o3 gy ejle > (Sl e s (Sl slagys cod oS
g oo @Bly )] Glad bawg > g gy chlae alafi 45 D9 o
55 L oY LH S5 5 alitle]l adlllas ;5 ons odlizl cla
Slal b (Byg w9 00 aiblo HOe Ve i)V e56V8 oo L g A36
Deb e o ol sl 4 PL720mm*400mm*25mm

g oozl )90 gblio il o yio Lo Yo jlad L A490 5V 5l lage,



U5 B A aziao NF+ ) Jlo oF o)loss Y 050 ¢S puol ) pos

Pre-drilled Hole

(IR Ayl

Pre-drilled Hole

d=50

d=50 \_I,Gi_\

i
2.0 g R
o
i ! N R T R
T i O a :Q :_FR
i I [
| | [
I I i
| |
1300 § | : | Pre-drilled Hole
. i - I I . d=34
iA Al ' r
I [
—— + +¢;t: i q—J;
sk IL.TT.J 3 IrM § 8
i I I % =1
S TR | T ————— rs.. §| | I §
© o | | I
| _ H500x200x10x 16 I‘” +‘_-’_—4|++ +4: 7
| 5 g e ot
i i [ .
. 1500 1 o \: | |Pre-drilled Hale
8 R (e it Sl
= | | [ =
i I [
I I [
| 160 | 160 |
| | |
Q0 8 _i_ |H | i
- & 1l il
T J | | I
@ olo ?_ FE | o | g
~— |- el . L | _r

®F
®

[Vo] Lialejl 550 Jlail owiiad lasuine ¥ JSWS

Fig. 2. Geometric specifications of the experimenta
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1 connection [10]

Table 1. Dimensional specifications of samples [10]

g (Mm) 9w zhaio Cwolsns (mm) B/t
FSB-6 400*400 6 66
FSB-8 400*400 8 50
FSB-10 400*400 10 45

b aigos Grlead 5 ghais (MM)
FSB-6 al H500*200*10*16
FSB-8 al H500*200*10*16
FSB-10 al H500*200*10*16

MA
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Table 2. Material specifications [10]

ol
Lb‘\;g-o-' Sy Su Sy Eu
Mpa Mpa (%) (%)
FSB-6 337.5 427.0 0.19 28.0
FSB-8 337.5 427.0 0.19 28.0
FSB-10 337.5 427.0 0.19 28.0
7 Jb
aigai Sy Su €y Eu
Mpa Mpa (%) (%)
FSB-6 303.4 425.8 0.15 36.5
FSB-8 303.4 425.8 0.15 36.5
FSB-10 303.4 425.8 0.15 36.5
ENTE
digos Sy Su gy gy
Mpa Mpa (%) (%)
FSB-6 431.0 521.3 0.21 28.75
FSB-8 381.8 501.6 0.17 28.80
FSB-10 356.5 474.7 0.19 35.30
Ldigai (Sl o) 2 (5 Lad Cnglitn
FSB-6 25.26
FSB-8 29.29
FSB-10 27.185
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S, Mises
(Avg: 75%)
+9.045€402
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Fig. 3. The final meshed model and the stresses created in the numerical model in general
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Fig. 4. Stresses in beams and bidirectional bolts in numerical model
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S, Mises

(Avg: 75%)
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Fig. 5. Stresses in bidirectional bolts
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Fig. 6. Comparison of shear force-rotation curve of experimental and numerical models in Abaqus
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Fig. 7. The stresses in numerical model No:1
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Fig. 8. The shear force-rotation curve of numerical model No:1
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S, Mises

(Avg: 75%)
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Fig. 9. The stresses in numerical model No:2
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Fig. 10. The shear force-rotation curve of numerical model No:2
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Fig. 11. The stresses in numerical model No:3
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Fig. 12. The shear force-rotation curve of numerical model No:3
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Fig. 13. Investigating the effect of increasing haunch plate thickness on the performance of numerical models
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Fig. 14. The stresses in numerical model No:4
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Fig. 15. The shear force-rotation curve of numerical model No:4
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Fig. 16. The stresses in numerical model No:5
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Fig. 17. The shear force-rotation curve of numerical model No:5
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Fig. 18. The stresses in numerical model No:6
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Fig. 19. The shear force-rotation curve of numerical model No:6
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Fig. 20. Investigating the effect of increasing column plate thickness on the performance of numerical models
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Fig. 21. Comparison of energy absorption of numerical models with different haunch plate thickness
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Fig. 22. Comparison of energy absorption of numerical models with different column plate thickness
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Fig. 23. Comparison of stresses created in numerical models with different haunch plate thicknesses
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Fig. 24. Comparison of stresses created in numerical models with different column plate thicknesses
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Fig. 25. Comparison of strain created in numerical models with different haunch plate thicknesses
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Fig. 26. Comparison of strain created in numerical models with different column plate thicknesses
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