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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.

Keywords - Pre-engineered building, End plate connection, Finite element analysis, Structural collapse, ABAQUS

L HE ol AbgE T gck. AR rIch ldv|o] dek, 75 9
7 Fo] BAHEAT A3 WA 59l gHow
1197 0y o =27 ol Abgo] A4 0 F7bskm gl FAlolk, et 2
Ao e Aol A g wae gaa g = HESE AAEl A0 B R deeas
Bl il AR Sk 59, 4 9K ATl E4 AN B O P, A
=iz =] = =} T =
NS e e st 2 e e T S B2 %0l Sl A} i
T olgldla 29| o}AA
9] F3putm7} L % (Pre—Engineered Building, PEB)7} A TAs o) g BAZF oL ol

TSR TR 7120 G Y ABUEY 2

1
Note.-Discussion open until February 28, 2018. This manuscript A MO AW L2 RAYR B2 BAE dEZ
for this paper was submitted for review and possible publication o7 ZAMASI= Ao ojHT} o|& g AAT ] BAE
_‘:ﬁ]i_ 2

e} =
gglJ;.me 7, 2017; revised July 28, 2017; approved on July 28, Jol 4] BEE o] @afo] AFHE o Asl Ao oluba
Copyright (© 2017 by Korean Society of Steel Construction olt}y, ey FPIPIIIA R A A A= ZEIH
*Corresponding author. o] itk EE HYRE A efsirA] oL, T
Tel. +82-53-950-5591 Fax. +82-53-950-5590 slato] SjASHE A0 7] Bhysle] AFE eo] Bzt A

E-mail. shin@knu.ac.kr

dR}F2os) =2 29 A4BEA A1495) 20179 89 323



RS o8]t TSR T Y] S Al

e M 271 s sk oAl vk glem, Aol AN A EEEE M20(FI0T, &)
o|Z Q3 FEet A gke 5T o QL Hdisks £ & ARSSETH RS B STl HSskeo® 31 ¥
A S 4 §le B ek AERt sdsEY 7k Ade AAIBISI A FREY Y Sl ddAE
T2 SHUE AST 5 U] wiRoll 2 AR o= AAFIAL Bk, AR 52 e AH2IE FS3] el
71 ol TSR ARl digt AEdt Ales  EES REAN HAAE A5t SAsIN e, dAA
A7t Horh vk wabA o] Ao g HEF o SFAR MEES SAsY] okl 2B AlPIAE
(End—plate connection)o]l that 7] A Aa e fota  Rafsiodct Ao] AL 15 2Jste] Faalelof o5
SefAE Mg EStal HFo AA 71eE d5s] § tbA] 0.1mm/s WA|O| 2 Sl A AS] FFe Table 1
& o2 A fete s ANE e R 25 el I o] vy, ARE R Ak

FAHAE A A HRAIT () E AASHLAL B, APA= H-800x200x6x129] o] 7hAme

7,200mm= ABE| AL, AHRAFEIE vig o2 ARl

L2 A7Yy8 B} ofol] A= 7RISR T HI6,) 5L Table 2
_ _ _ . off elstaict
o] =oAL H3lHo] & 2 H3}H 7k o] 3} :
Pl HETS B HE e e A= Eejol =] ol H-E kgt 2 AR S 4 A
U TR ATE Aokt F20] Sl 719 4 o . ; e
3] cEZgolE 32 ] dHhelo) o 5
sl iz Hake A Anis H9513, ABAQUSE © M‘j/}. AEZdolE 4, 131_1 2 Hbelof ofgh £E 3,
s _ ) A EE Hheo] gl 7399 EE 5ol thsl] AlutEw, AISC
AR AR A o) AnEel weld Rao] Ay we e e
© BlHElT ASEO AEL glolaldrt 7| AlE & 7 Design Guidé*"""'2 211310 Table 30| il & n} A44 7
e:g' 0}—1— HET 7‘]02"’]'—10]'}»1\]:]'. ]En\_‘I‘H _ _ _
= e ) _ i o) AA A el At HeHT-e] = Table
of 42l A@A FT-CS} BT-GO| §ha4a]4& 43 i -
_ . s 40] Aefstgicy, AHE ML ol Ao m Wiy [
she. AsAle] AARLASE 8N B 5, @
S 0. Bl 3 = eiu o B} 73 2he 2Q1e 4= glom AR Autel ulwskict,
ols S B8sto] A Wl whE HEFo As= °]
£ Haaoz AAaidt fRsdadne veos
RFeATE F5h7] A8l A E(Secant) AlSE -85t Table 1. Classification of specimens
Ol A5} EFA AL ALAIG]S olE AA AL E 3
o] dAG3t A APFsGIT ol & AlAE Al F3l Type Specimen Explanation
Al o] A TF A A AALSLTL =7FF 0 2 thofsl AT
- ‘j_TA cen ARS Akt }"_ E}_" e Flush FT-C Fully-tight condition
@ ddsto] FddaATE AASHLAR g
Extended ET-G Fully-tight condition
. 131 Table 2. Flexural property of H-beam
2. 7] 2% A15] QOF
153 49 29 Type 2 (mm’) [0 @N-m)| 7, (kN) [ 5, (mm)
6
Ad A 0] FARS Fig. 13} Zo] Tt Fgla A 3ls) H-800x%200x6x12| 2.79%10 908.2 504.56 22.09
H-800%200x6x12 i Connector
(SM490A)\
PL 12—\% P L2 PL 12
PL 6— PL 6— PL 6—{ ,—PL 6 ,—PL 6 ,—PL 6
[\
~—1,= 18 (in test) =
800 800 800 800 A\/ 400 |, 400 A\/ 800 800 800 800
150 7200 150
Fig. 1. Test set up
324 =7k xsks] =8 A29d A4S (FHE A149%) 20179 8Y



oAl - A7) - ol - ojsl - U3k
Table 3. End-plate design
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Where, A4,: Nominal strength of connection, Y: Yield-line mechanism parameter, A/: Connection strength for the limit state
of bolt fracture with prying action, A, : 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,

GQnax.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)
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Table 5. Summary of analysis models
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