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ABSTRACT

Purpose: In this paper, we construct a detailed three-dimensional interface element using a
three-dimensional analysis program, and evaluate the composite behavior stability of the connector by
applying physical properties such as the characteristics of general members and those of reinforced
members Method: The analytical model uses solid elements, including non-linear material behavior,
to complete the modeling of beam structures, circular flanges, bolting systems, etc. to the same
dimensions as the design drawing, with each member assembled into one composite behavior linkage.
In order to more effectively control the uniformity and mesh generation of other element type contact
surfaces, the partitioning was performed. Modeled with 50 carbon steel materials. Results: It shows
the displacement, deformation, and stress state of each load stage by the contact adjoining part, load
loading part, fixed end part, and vulnerable anticipated part by member, and after displacement,
deformation, The effect of the stress distribution was verified and the validity of the design was
verified. Conclusion: Therefore, if the design support of the micro pile is determined based on this
result, it is possible to identify the Vulnerable Parts of the composite behavior connector and the
degree of reinforcement.

Keywords: Foundation connection, Compound Behavior Connector, Weak spot calculation, Finite
Element Analysis, ABAQUS

ATFEA: 2 =wolAe 334 i Z 2 13s B8] Qe Ho] A 8 45 d5tal, ARbAQl 7
O] B4R A =7t HAAH FAl o] EAA] o AA @ ﬂ%%@iﬁ% 75‘%3 of AFA 0] &
F71s 8/ Wokstaar shalct. A o Rd e 1

2(Solid Element)= *]'ﬁd'oq E :1L7\ 2l Ay 27, 28 A 2" %—4 —rZHE *471"5‘11)—}50] A
2 BdEe sl 72t FAlE shute] B ed @Az 2HHE oA e 8479
(Element Type) 35 H9] 54 /gq. T Hl(Mesh) /d-& Heh G820 & A|ojsto] £ &2 (Partition)
= st en BAEl -85 A= Gr. 50 47 A = LAY shitt. 723 fAE =
°] -9, sk ASH, AT 79, FfA 9] S22 ot shETAE W 9l WY, S ASH
= i, fRte A sy 5 5l saadl el Z sk g Aol A o W], W, 58 S 4 wEER
P2 Aoot AA 0 B2 gRlstginh. 28 whehbA o] 29E Edi= 0}04 npol = mpelo] A
Al A2 Ho] 2A = FdAFE A2A ] FoF A1 wpefyp B g mofd ¢ gl Aoz o
G

a4 gol: /|2 AR, BUATADA, HFP VY, Fea a4, oputga

¢
1’

o
o



Ki-Sung Kim et al. | Evaluation of Deformation Characteristics and Vulnerable Parts according to Loading on Compound Behavior Connector

ME

Zete] @ AT wgwhe wvlpdetol] oof AA| 291 ARISEAL Ik, whebA] =uie] Aaat 7|95 Qe
oA AR5 AFH ] fIet le s 7]&e]al oM ufjofl e @ QM ZES Skl 9ot Bkl Yl @ AR
of| theh 7ol u-- FoFet nt o et Fiuth 0] e 712, 71 AR 9 uf-9- 52 QI7AH] 50 =2 o] H RS A
11 QltH(Alberta Energy, 2009). ©]2i2t HIZE 21 @ A E= FHUTIZF AlAIA udedo] 71 3 2 dHE}
(Alberta)7=of] AL AHF A 2721 (Saskatchewan) A Hoflte AT AR Qlet. Zivtt @ AWME WG S = 1
Z 74 vlE = 2% 5 viEd R HrtE| ™ o AEi A7 K Athabasca), = =8]©]=(Cold Lake), 12|37 1] A2]H|(Peace
River) Q120] T © U= AakA|edolck, of 2l e} Aot Fataleel 215542 2431 9lo] 71 dsleo] 52 5
TE7HR] Rk 2 0% delA ek ol e o] EAlehe ErEAE nlelE A-REE i E o] Qlo] B
o

51 4o] 0], G4 Aol 550] £ B T T Qlo] A2 52, 45 gafo] et o] Waysted
o]

4
EN
1T
1o
2
o)
<
jubal
N
N
S
Mo
T
N
o
il
o
ok
_{
H
%0,
u)
A
=
44
%
2
-4
EN
d
N
B
i
>~ I
of
ok
ot
o
W~
(e}
i
R}
=
o
of
!
i
(o
el
N
N
i

=
A BNES}12E QPSP 1T BUATIBAL S BIAS 174e] 2O Adste] B ASEE 5] 9
o

[¢)
 EHES M| 22 A8 e TR A9 ey ne| Azt St o] npdEEsE

S =H o2 ARggitt 2

o2 Hgrl= 7|28 o o, F A} gollet 22 AhHg o] ool A== ot E g7 theto] Q17 7127t

s A A8l s Feot7] QI3 Aotk Fig. 12 B35 I4A4|9] RALE Uepll ZA 024 AR ZHE 115

o] AR =h= PG Z |0} ZHzko] shiL| 20t AR = JARE FAIE|0] ). YFEMA = SHE} ol | 28 I

Sk F-R124 H5otksel ot 2| A]A1Q] M-S FAstelal fAf7 AR =lo] Z]gHge] ti-gato] EolE 2ol

7Vsole5 it} ZF AAR = YAty ZHeo] Bix| =1l SEE A Es| 913t AZ T hole)7F EARICE 2t ABA = A4
Z

of T} 322 Iset 0 & Shal, Aol= 7|23k A7 2E AL3fstod 1,000mmufiol ] 24 4 Itk(Kim, 2017).

>,
)
2
ju )
Iz
rE
filo
of
o,
i
911‘
N

EAE A2A 9 sFSAIIA A5 A& Sloikle 2 BAle) Bz, 7120 M, sksxd &
7Pgeliord of =] 7o) Q7] whizell, BE AE Y] 21 2517] flolid= A o= uf ARFA 0 & ghe A|ofo] At
t}. w2, o] AtoAl= o) 2 sfidstr] Lol 32FY 958 A6 A (Finite Elements Method)2 £3t 7] 2221 7 Al of
A9] 5ol mhE 7+ FAf| o] AFolu A e o] Ao At A5 B Iste] Uehd ATHE 5ol 84

[
ftlo
&

e
o

|t

o
i
S
gt

KOSDI 525



Journal of the Society of Disaster Information | Vol. 15, No. 4, December 2019

S AR % AAE Bslel BEAT AaAI) AMAS EEst] ASEAS AR sl 94 A4E BEAEA

1=
A AAE v ez 33 A ‘?—-_1 e84 s egsto] A7 vl Riseol mbE A eSS ARt stk itk I
i}%%ﬂ_ﬁaﬂ s 2Ae] RdlEo] 73t ABAQUS L= 13ig Aol et d-aAfof it =21sh

1,000

2305 _ ..

ol :

i
SijA] B 3l

EATAEA| ] oA B vl AR Am A5 Rk &2 E 2 4%(Solid Element)E AR5 Figs. 2~42F 0]

H Tz 9 Ay E30], EY AAH 5O BAE AAEHIFAe A2 Rdle-S eHdstoi) ZF Bl shue] B3
FAEA = == oA HE 8473 (Element Type) H5H 2] &4/ vll4|(Mesh) A/d= H} 8824 0 = A|o]
517] flote] EFA(Partition)& 85t 0™ ZF Faflo]l 282t Table 19] Gr. 50 ©A70] 2|4 AdE 5=
240Mpa , FF&H] 0.3 EAIS 0.59] =215 YdElote] A|m G ool 28313t

4 \ 3
’ y
Sy » O

Fig .2. Upper flange Fig. 3. Bottom flange Fig. 4. Beam member

Table 1. GR. 50 Properties of material

Parameters Input value
Modulus of elasticity (MPa) 240
Poisson’s Ratio (1) 0.3
Coefficient of Firction on Interactions 0.5
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Fig. 8. Load and boundary condition
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Fig. 7. Mesh segmentation of finite element
model

Fig. 6. Shape of Finite Element Model
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Table 2. Strain and strain ratio according to maximum load

Point of measurement Maximum loading (MPa) Strain (€) Strain ratio (%)
A 42.8901 14.9
B 30 212.8483 73.8
C 80.7513 28.0
D 288.2627 100
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