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Abstract - The pre-engineered building(PEB) construction has been gradually applied to single story buildings as a practical and
efficient alternative to conventional buildings. However, there has been a few structure collapse due to suddenly excessive load.
Although a structure design requires accurate and professional skills, the PEB system tends to be designed simply because of
complexation of structural analysis for connections. This paper shows the finite element analysis(FEA) using ABAQUS software
on bolted connection which was previously tested. The FEA condignly simulated the behavior of bolted connection in PEB
system and was in close agreement with experimental results. Then the stiffness reduction factor of the bolted joints that can be
used in the actual design is presented through the analysis of the joint parameters.
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Table 2. Flexural property of H-beam

Type Z, (mm’) |M, KN-m)

B, (kN) | 4, (mm)

H-800x200x6x12| 2.79x10° |  908.

2 504.56 22.09

')
H-800%200x6x12
(SM490A)\ Connector
PL 121~ s L, —PL]j12 PL 12
PL 6— PL 6— PL 6— ,—PL6 ,—PL6 ,—PL6
i\
~—1,= 18 (in test) =
800 800 800 800 A\/ 400 |, 400 A\/ 800 800 800 800
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7200 150
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Fig. 1. Test set up
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Table 3. End-plate design
Flush end-plate design
End-plate yield
M,=M,=F, Y (1)
//' \\\ ] P X
ap 1 I bp 1 1\], 2 g
¥ P, Y:7[h1(7)+h2(§)}+;[h1 (pf+0.75pb)+hz(s+o.25pb)]+5 2)
e« | ® ) — 4
Use =S ifpf >s
N 1
I tw d d, s§= oV b,,g 3)
A . . .
hy 4 Bolt rupture with prying action
£ — Q(Ricgmax)(dl+d2)
’—*4" ﬂ’[q T max 2]};(d1+(12) (4)
e ) i - - .
W — Bolt rupture without prying action
M, =2F,(d, +d,) )
Extended end-plate design
End-plate yield
i = /] = 2
b, M, =My =F b Y (6)
. bp 1 1) 1
Pext ® e _ Y 7 hl(P )+h2(?)7 2}+ [h (p/1+5)] (7)
l ff P fo
p— I
P Use Dri =S ifpf‘ﬁ >5
‘\\ /' 4 A— 1
A | s=5 Vb (®)
, d
ho /{l” — d, Bolt rupture with prying action
hl tp 2(])t_Qmax)duJ'>2(1)t_Qmax.,i)dl
g Q(E_Qmam)d()""g(];)(dl)
M= X,
up 0T | 2B Q) +2(T)(d,) ©)
e e = 27, (d, +d,)
. . .
Bolt rupture without prying action
M, =2P,(d,+d,) (10)

wp

Where, A4,: Nominal strength of connection, Y: Yield-line mechanism parameter, 14: Connection strength for the limit state

of bolt fracture with prying action,

np*

: Connection strength for the limit state of bolt fracture with no prying action,

M. Connection strength for the limit state of end-plate yielding, 7: Bolt material ultimate tensile load capacity,
@nax.i: Maximum possible prying force for interior bolts, @, .. ,: Maximum possible prying force for outer bolts
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Table 4. Capacity of end-plate connections (FT-C & ET-G)

Flush e |Extended e

Type (kKN tnyll)3 (KN - m;yp
End-plate yield 506.45 628.71
Bolt w/ prying action 611.11 682.78
rupture | w/o prying action 671.04 749.74
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Fig. 2. Load-deflection curve of FT-C specimen
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Table 5. Summary of analysis models
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Fig. 10. FEA results of models with 6 bolts
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Fig. 11. FEA results of models with 10 bolts

Table 6. Stiffness reduction factor results

min(14,04,) | .

Model T Stiffness reduction factor («)
ET800-22-6 1.06 0.974
ET800-20-6 0.88 0.874
ET800-18-6 0.71 0.665
ET800-20-10 1.10 0.996
ET800-18-10 0.89 0.756
ET800-16-10 0.70 0.491

Model Section Connection Hight . End-plate M M, M, min(ME,l-, M)
type strength bolt | thickness, ¢, (mm)| (kN-m) | (kN'm) | (kN-m) M,

ET800-22-6 FR 22 785.21 | 808.61 1.06

ET800-20-6 PR fF%éi 20 648.93 | 814.63 0.88

ET800-18-6 | H-800x200%6x9 18 73744 525.64 | 809.75 0.71

ET800-20-10 (SM490) FR 20 ’ 811.91 |1091.59 1.10

T 10-M20
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ET800-16-10 16 519.62 | 1083.56 0.70
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