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Abstract - In order to replace bending test of corrugated beam bolted connection, bolt joint modeling using a finite analysis
software was carried out. ASTM (A761/A761M, 2018) standard specimens that can be used in corrugated steel plate connec-
tion with corrugation size of 500 mm x 237 mm were considered. Validity of the modeling was verified for the corrugated
beam with the thickness of 6.0 mm. It was possible to simulate the behavior in the bolt connection using a connector, and it
was confirmed through a finite analysis that temporary increase in stiffness during the loading.
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Fig. 2. Specimen for the bolted connection
(3 rows, with web bolt, Unit: mm)
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Fig. 3. Four-point loading test setup and dimensions
(Unit: mm)

Table 1. Measured yield strengths for each plate thickness

Thickness Nominal Measured
) yield strength yield strength
(MPa) (MPa)
4 559
5 513
6 539
7 450 528
8 532
9 514
10 450
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Fig. 4. Support realized by finite analysis software
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Fig. 9. Bolted joint realized by finite analysis software
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Fig. 12. MPC_Beam
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428 72 24

Fig. 199 93ta Ad4 a2 33 o g 543t £
6.0 mm 7 5p5-# 9] T 5 UEbdTh WA 5F Al
aZo] 71L7|7F REA 0 g =Vt Eolt: AS

2 % 9irt.

A9} 83t 4849 TS Hlﬂﬁ}oq Fig. 20|
LrEpet 3/ 1 o] HA| A Q1 B

7t B7HEEE AX A SFFEAS 18 XVJ 5
oFE.o] ¥ 9]7} 80 mm - 200 mm Alo]of| A YA A 0 = 7}
gol S7kote Aol trehdtt



300
250
200
)
g 150
=}
-
100
50
0
0 100 200 300 400 500 600
Displacement (mm)
Fig. 19. Thickness 6.0 mm finite analysis software
load-displacement graph
2.0
ABAQUS
—— Test#1
1.0
g
£
Z
S
~ 0
p
k=
2
1.0
2.0

0 100 200 300 400 500
Displacement (mm)

Fig. 20. Thickness 6.0 mm test and analysis
stiffness-displacement graph

Fig. 212 ¥ 9]o] ©}Z s}t B-Eo]S-X contact pres-
sure s Eo|o B2 AU ggH F T A
ol 2L | T HEo|A ArE I} slEuko] 7HH o] A
711 o] AFl &2 4 - A5} AL A A5k x| 7F ZopE
] 4917} 87 mm7} B v AR Fo] Shk Zof Fof
Sgo] TASH= AL Fig 2137 Fig. 229 H2 92 &
3 ZIotct. o] wiiol 2|7t FFH || A 3Fo] A
A Bl rH ez FTFekE @Al et Zlo s
Holoh

528

r

S BE o850 WAL B7HE U] opd
FEAANHOR T3] A% HAPAE B AT S
SRY. 71E BE o 2% ¥ APANE vhPOE §

stQaxg o] FAATE v wls vHo g A5
stgow Anks F3shd o33 2ot

(o]
o

Ol

>4
o

ol

e

¢

(b) Displacement: 87 mm

Fig. 21. Distribution of contact pressure
at the bolted joint of the bottom plate

I

(a) Displacement: 0 mm

(b) Displacement: 87 mm

Fig. 22. Side contact pressure distribution of
bolted joint

() & AYE APL uf o] 7 FHofA FAYsH=
TRE=Z AR ] Y814 Riks S4)Z 438
Stz Zlo] dxF2lolt}. 124 Contact S 5
7Vt Bl AL g4 Q] 4284 BA|7F 2y 5] &
= o|F9 29 A= HAFE 4 glrh 13y |
9= Alolst= General j45 HA|St= 355
% AstFo] WMLl digt ¥HEgtE S5l o1
A BAE FAT 5 3 FRIF Y 0]
Htgo] S0l A HAFE 4= Sl

2) 2E 2 BB f8l fte s T2l
HollA ATtz T F4 S Tie, Coupling,
MPC_Beam, MPC_Pin, Connect AxialZ X35}
G=d] Connect Axial 340] BE9] &8, ¢
=28, EE9 EAAE B5F HASE £ 9182 &
ol 1, A Ax}; E3F Ay} v|Ldlt A

T S gkl

HA s} G0l A o] 2o = F=o] A

A ohs-¥9 1o 7|77t Ao

¢

mek 3

(3) A

N Hop
Nogoh e

N_4
O

S Re}s] = A35A A1 5(EE A1825) 20239 2€ 37



2 49 2AE S T B

oo A9e wot S AL
Az sl

38 =7dEote] = A3 A AN S(E

o,
jo

iy
!
e,
ot

Uehjop sigk ARe Wgos endt,
Tie, Coupling, MPC_Beam, MPC Pin 42 &
Eo| 29, 2928, BE0| BHAE BAY 4

QT BE 79 Aol] T WA 5 3]

wo] shitel 7 Aste A7 2e 1em
Qg e, S BEC] 28, 29 3,
2E9 EAAE F+dT 4 3= Connect Axial
g HZol 4717 A 15919 T v
410332 ‘/}E}"}—T’- o] A3} AA] A9} H]&st
t}. o v 2ol B o 5HF-HY Iz

r_t ETJ

A H] EH*U}*‘WLO]O%EE o] &0
Ao BE &4, &0 =7t YRIC = Helrt

(4) 738zl AAHQ] FAFES AT EH HE
7t S7Vd S AA| AR shaFAE TLEoh X2k
FYHF-2] 2171 80 mm - 200 mm ARo[of A LA
A 0 2 7}/do] Z7foh= @Ado] vEehdth 22 A
o] 7T = 1S FHoleHS uf T
of| A Akt SHE-e] 7H2 o] A7t ©
2 4375t AP AAISHH A7 SFHY He
7} 80 mm - 200 mm Afo|7} E wj ARm I BB
o] st & Ko = A RIS o] of
2ol AZFFGE R A o] A /o] YA
Ao 2 F7Fok= @] e A o= Helth

==
T

Arrel 2

o] A= FR(Is|eFEBAIH)9 Yoz gt
LA TH(N0.2020R1A4A4079299)3F 2022 % 15t
AAAdT=

Al Aol AN ol = TAEH YT

ZF31 B3 (References)

[1] Kim, G.N. (2000) 4 Study on the Behavior and Force
Analysis of Long-Span Corrugated Steel Plate Arch
Master’s Thesis,
Korea (in Korean).

[2] Lee, P.G., Yoon, T.Y., Park, C.H., Lee, W.J., and
Doh, S.K. (2002) Practical Study of Long Span Cor-
rugated Plate Structures, Research Institute of Indus-

Structures, Hanyang University,

trial Science and Technology, Korea (in Korean).

A A1823) 20234 2

(3]

(4]

(5]

[6

—_

(7]

(8]

9]

[11]

[12]

[13]

Hwang, W.S., Kang, S.P, and Wi, Y.M. (2004)
Strength and Stress Distribution Behavior for the
Connections of Corrugated Steel Plates, Journal of
Korean Society of Steel Construction, KSSC, Vol.16,
No.3, pp.365-375 (in Korean).

Choi, D.-H., Park, S.-I., and Yoon, H.-D. (2004)
Evaluation of Present Design Method for Encased-
Concrete Corrugated Steel Plate Structures, Journal
of the Korean Society of Civil Engineers A, KSCE,
Vol.24, No.2A, pp.321-333 (in Korean).

Park, Y.-S., Cui, G., and Park, Y.-C. (2018) Experi-
mental Study on Compressive Seam Strength of
Bolted Connections in Extra-Deep Corrugated Steel
Plates, Journal of Korean Society of Steel Construc-
tion, KSSC, Vol.30, No.5, pp.309-316 (in Korean).

Cui, G. (2017) Experimental Study on the Compres-
sive Seam Strength and Flexural Strength of Extra
Deep Corrugated Steel Plate, Master’s Thesis,
Myongji University, Korea (in Korean)

Jang, J.M. (2014) 4 Study on Flexural Strength for
Deep Corrugated Steel Plate of Reinforcement Type,
Master’s Thesis, Myongji University, Korea (in
Korean).

Oh, H.S., Lee, J.W,, and Jun, B.G. (2011) An Ex-
perimental Assessment on the Structural Behavior of
Bolt Connected Deep Corrugated Steel Plate, Jour-
nal of the Korea Institute for Structural Maintenance
Inspection, KSMI, Vol.15, No.3, pp.79-87 (in Korean).
Park, Y.-S., Cui, G., and Park, Y.-C. (2018) Experi-
mental Study on Flexural Strength of Bolted Con-
nection in Extra-Deep Corrugated Steel Plates, Jour-
nal of Korean Society of Steel Construction, KSSC,
Vol.30, No.5, pp.317-323 (in Korean).

Hwang, S.M., Rhee, JW.,, and Kim, M.K. (2017)
Verification of Structural Performance of Extra
Proceedings of 2017

KSCE Convention, Korean Society of Civil Engin-

Strength Corrugated Plate,

eers, pp.145-146 (in Korean).

American Society for Testing and Materials (2018)
Standard Specification for Corrugated Steel Struc-
tural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-
Arches, and Arches (ASTM A761/A761M-18), USA.
Dassault Systemes Simulia Corp. (2021) Abaqus 2021,
DSS, USA.

Ministry of Land, Infrastructure and Transport (2016)
Standard Specifications for Highway Bridges, Korea
(in Korean).



R
oX,
fol
o
ofl
f
1T
C

e

2 o RATOIAL IYRW BEC|SHY HYE §/1E B AY b feses X2 IHo 2 A Ad BE oS
¥ 29 WS Aot F 201 237 mm, B 22 500 mm] h2Y TR 0l R0 H AHg /5T ASTM(ATEIAT6IM,

21402 391, 0% T 6.0 nmE Fol UY SN S AT A E S A8 o] BE 0] 32 44
o Blszap ] T8 4 QI Ast oISl A HS AT A R 2AHE B 2Hele 4 AT

80 TP, FER AN, EECIZT, AYH, 34

Sz ele] =2 A35E A 15 (EE A]1825) 202319 2 39



	휨 실험 모사를 위한 파형강판 볼트 이음부 모델링
	Abstract
	1. 서론
	2. 유한요소 휨 구조해석
	3. 볼트 이음부 상세 모델링
	4. 휨 구조해석결과
	5. 결론
	참고문헌(References)
	요약


