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Abstract - This research suggest method to calculate more accurate shearing and bending force on corrugated steel plate that it is
produced domestically. This research analyze limitation of former formula on domestic design standard and existing research. In
addition The strength calculation formula on corrugated steel plate was proposed according to result of the experiment and FEM
analysis. In this study, the result that compare experiment with analysis using the proposed shear buckling coefficient and limit
width to thickness ratio indicate similar behavior. As the result of the research, It is judged that the structural member design and
performance evaluation of the corrugated steel plate was conveniently applied.
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Table 1. KBC2009 proposal
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Table 2. List of test specimen

(a) Test model (b) Lateral buckling
Beam section size Web form Web thickness Fig. 3. Test setup
(mm)
4.5
6 3.2unzEy
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Table 3. Test results

Yield Yield Maximum Maximum | Initial
Model | Web displa- xmu displa- | stiffness
force force

name form (kN) cement (kN) cement (kN/

(mm) (mm) mm)

SP-4.5 336.52 | 0.26 346.22 0.34 129431
SP-6.0 44296 | 0.28 462.50 0.99 1601.75
SP-8.0 | Plate | 754.43 | 0.49 759.42 1.01 1536.76
SP-9.0 854.22 | 0.57 934.35 2.56 1493.09

SP-12.0 1197.39| 0.61 | 1220.70 0.84 1973.43

SCP-2.3 | Corru- | 201.91 | 0.34 239.94 2.66 601.07

(b) Corrugated plate (SCP-2.3) gated

Fig. 5. Ultimate conditions SCP-3.2| plate | 356.87 | 0.44 406.52 6.46 817.73
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Table 4. Comparison of test and FEM results

Method | Yield ;2;;: I:/Ini’; II’AH"LII);:I Initial
Specimen|  and force coment|  force displace | stiffness
error (kN) (mm) | (&N) ment | (kN/mm)
(mm)
Test |336.52| 0.26 | 346.22 | 0.34 | 1294.31
SP-4.5 FEM [325.42| 2.03 | 340.11 3.72 160.70
Error(%) | 3.12 [680.77| 1.76 | 994.12 | 87.58
Test |754.43| 0.49 | 759.42 1.01 1536.76
SP-8.0 FEM |722.44| 198 | 73526 | 3.00 361.22
Error(%) | 4.24 [304.08| 3.18 197.03 | 76.49
Test |201.91| 0.34 | 239.94 | 2.66 601.07
SCP-23 | FEM |189.75| 1.77 | 206.26 | 2.80 107.41
Error(%) | 6.02 [420.59| 14.04 5.26 82.13
Test |356.87| 0.44 | 406.52 | 6.46 817.73
SCP-3.2 | FEM |33525| 1.81 | 363.61 3.00 185.46
Error(%) | 6.06 [356.87| 10.56 | 53.56 | 817.73
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Fig. 8. Comparison of test result and FEM result
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Table 5. FEM results

Model Yield c;i{:;i:- Maximum 1\3?:;2::1 Initial
name ii;f; cement ggf; ment (sktli\fl't/};i:;ls)
(mm) (mm)

SP-1.0 | 18.75 | 0.50 19.10 0.53 37.60
SP-2.0 | 7425 | 0.84 104.36 1.95 88.85
SP-3.0 | 173.10 | 1.19 204.76 2.24 145.10
SP-4.0 |279.10 | 1.49 281.71 2.68 186.15
SP-5.0 |370.24 | 1.52 383.28 2.53 24322
SP-6.0 | 498.88 | 1.69 498.88 2.00 295.63
SP-7.0 | 627.58 | 1.72 627.58 2.00 368.06
SP-8.0 | 72244 | 1.75 722.44 2.00 415.79
SP-9.0 | 808.07 | 1.75 808.07 2.00 463.28
SP-10.0 | 892.95 | 1.75 892.95 2.00 510.54
SP-11.0 | 977.59 | 1.85 977.59 2.00 526.90
SP-12.0 |1062.16| 1.78 | 1062.16 2.00 604.50
SCP-1.0 | 56.25 | 1.20 60.21 1.46 46.85
SCP-2.0 | 149.25 | 1.77 160.28 231 84.49
SCP-3.0 | 300.75 | 1.88 304.61 2.00 160.10
SCP-4.0 | 422.25 | 1.83 434.10 2.00 231.02
SCP-5.0 | 506.25 | 1.83 519.95 2.00 276.34
SCP-6.0 | 600.75 | 1.87 605.50 2.00 321.50
SCP-7.0 | 671.25 | 1.83 690.84 2.00 366.57
SCP-8.0 | 755.25 | 1.84 775.99 2.00 411.52
SCP-9.0 | 836.25 | 1.83 860.71 2.00 456.34
SCP-10.0| 924.75 | 1.85 943.74 2.00 500.97
SCP-11.0( 997.25 | 1.83 | 1028.00 2.00 545.73
SCP-12.0(1109.25| 1.88 | 1111.77 2.00 590.40
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(a) First point
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(b) Second point
(maximum force)

(c) Third point
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(d) Fourth point
(minimum force)
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() Sixth point
(ultimate force)

Fig. 10. Von mises stress distribution (plate)
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Fig. 11. Von mises stress distribution (corrugated plate)
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Fig. 13. Web width thickness Ratio-Shear coefficient relationship

A A
BEFAU} 2 AT G FAe] B of
B ARARERENT QRS 1 av)
o

AGHBFLASE AL,
Aol A TR 0] S FEE A
A ()7 23, AL g 7

A (o, =0.9)5 283}

o [
ot
el
I
—n
=
)
=

E[F, (®)

i) h/t, <2.704/kE/F,d o
G, =10 (9)

ii) 2.70/k, B/ F, < h/t, < 3.37T+\/k,E/F, 4

o 2.73\/k,E/F, (10)
b =
h/t'lU
14
- OPlate(FEM)
% X N ® Corrugated Plate(FEM)
%1 ew 1% HOYLELE, X Plate(Test)
T ﬁ: - X Corrugated Plate(Test)
Yo >
0.8 AxOx L]
)
3

By o
\ o
¥

= Y 9.11Ek,
/ \ ot
v N H

" 2
(h/ )" Fy
1.10Jk‘.f 1Fy 1.51Eky

% > 2
e s (hlty) Fy

14
o

14
~

Web Shear Coefficient, C,

=
[N

0 100 200 300 400 500 600
Web Width-Thickness Ratio, h/t,

Fig. 14. Web width thickness Ratio-Shear coefficient relationship
(proposal method)

462 =2 =3 A27d ASZ(EE A138%) 20159 104



iii) h/t, >3.37/kE/F,Q 1,
9.11Fk,

O = W (11)

SS4007 A (E=190580MPa, F, —252MPa)E
o, AW R BT EARA K| FE 3EHO
2 600mm= 3Fom, Ho] H7He 8 700mm=E A A5+
o}, 29| A7k Actuator®] Z|tiola< alefsto] AA =3
onj AgA = oS HL7t fle YA o' AAsto] =5
Hoz gelo] YFEL AL PAelor), FAY e 3
FX 02 200mm=E FFAL, FA= 17Tmm=z SFFTE A¥
¥l AR L ol Table 6] UERf%ic),

I

412 He WY
712 1000kN 8-5F9] Actuator& ARE-3F 518F THx 2
2 71efole), 7felmae) dolel SHATL ofafe) Fig. 15
oF A HAY] A 7HEol e AdA o Doy
A% RES ok sisiol 2 Thene] alvel Fo
o AAFEE, A el Rl Ens A 9
5tof A AE of-g3to] AUAE YA

Table 6. List of test specimen

Beam section Web .Web Full plastic
. thickness moment
size form (mm) (kN-m )
4.5 590.34
620.61
H-600X 200 X (1) Plate 8 660.97
<17 9 681.16
12 741.70
Corrugated 2.3 545.93
plate 32 564.10
Total : 7 Model
*Model expression method
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(b) Corrugated plate (CP-3.2)

Fig. 17. Ultimate conditions
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Initial Yle.ld Yield Maxnpum Maximum Moment rate Plastlc.
Model . rotation rotation . deformation
name stiffness angle moment angle moment of increase ability
(KN/mm) (rad) (kN -m) (rad) (kN -m) M./ M, 0,0/0,
P-4.5 10.65 0.0114 508.9 0.0127 525.74 1.03 1.12
P-6.0 11.38 0.0159 758.0 0.0216 821.68 1.08 1.36
P-8.0 12.16 0.0154 785.7 0.0244 899.50 1.14 1.59
P-9.0 12.42 0.0152 794.9 0.0245 929.80 1.17 1.61
P-12.0 12.61 0.0156 828.7 0.0232 889.17 1.07 1.48
CP-2.3 8.95 0.0109 410.5 0.0138 428.49 1.04 1.26
CP-3.2 9.44 0.0155 616.5 0.0177 649.77 1.05 1.14
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Table 8. Comparison of test and FEM results

. . Maxi-
Method | Yield dz{le:g I:/Ina);l_ mum Initial
Specimen| and force P ! displace | stiffness
cement | force
error (kN) (mm) (kN) ment | (kN/mm)
(mm)

Test |248.25| 23.30 | 256.46 | 26.01 10.65

P-4.5 FEM |246.75| 1240 | 272.28 | 16.64 19.89

Error(%)| 0.60 | 46.78 6.17 36.02 86.76

Test |387.75| 31.21 | 453.56 | 50.28 12.42

P-9.0 FEM [383.25| 13.03 | 477.86 | 42.10 29.40

Error(%)| 1.16 | 58.25 5.36 16.27 136.71

Test |200.25| 22.38 | 209.02 | 28.31 8.95

CP-2.3 FEM |197.25| 11.79 | 203.73 | 13.19 16.73

Error(%)| 1.50 | 47.32 2.53 53.41 86.93

Test |300.75| 31.85 | 316.96 | 36.28 9.44

CP-3.2 FEM |287.25| 14.69 | 309.73 | 19.77 19.55

Error(%)| 4.49 | 53.88 2.28 45.51 107.09
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Table 9. FEM results

=)
)
ox.
ol
o,
N
N
=2
rd
s
re
-
Y
mn)
e
s
ol
H1

Yield Yle.ld Maximum Maxlr.num Initial
Model rotation rotation .
name moment angle momen angle stiffness
(kN-m) (rad) (kKN-m) (rad) (kKN/mm)

P-1.0 87.64 | 0.0018 88.90 0.0019 11.65

P-2.0 | 265.99 | 0.0041 | 276.69 0.0047 15.52

P-3.0 | 441.26 | 0.0058 | 478.77 0.0081 17.90

P-4.0 | 50891 | 0.0061 | 534.08 0.0073 19.82

P-5.0 | 696.49 | 0.0072 | 732.52 0.0085 22.90

P-6.0 | 702.64 | 0.0065 | 856.33 0.0164 25.57

P-7.0 | 764.14 | 0.0068 | 870.70 0.0109 26.57

P-8.0 | 776.44 | 0.0068 | 925.70 0.0158 27.19

P-9.0 | 785.66 | 0.0064 | 979.60 0.0205 29.40

P-10.0 | 825.64 | 0.0064 | 1018.95 | 0.0226 30.56

P-11.0 | 871.76 | 0.0067 | 1007.67 | 0.0123 31.09

P-12.0 | 884.06 | 0.0066 | 1095.63 | 0.0211 32.11

CP-1.0 | 179.89 | 0.0035 | 181.09 0.0036 12.09

CP-2.0 | 370.54 | 0.0054 | 381.75 0.0061 16.22

CP-3.0 | 579.64 | 0.0073 | 628.33 0.0095 18.92

CP-4.0 | 601.16 | 0.0070 | 642.76 0.0129 20.53

CP-5.0 | 607.31 | 0.0068 | 650.34 0.0144 21.34

CP-6.0 | 622.69 | 0.0067 | 656.89 0.0122 22.01

CP-7.0 | 631.91 | 0.0067 | 663.29 0.0123 22.61

CP-8.0 | 634.99 | 0.0065 | 673.64 0.0163 23.13

CP-9.0 | 638.06 | 0.0064 | 694.84 0.0171 23.62

CP-10.0| 647.29 | 0.0064 | 695.34 0.0128 24.10

CP-11.0| 662.66 | 0.0064 | 721.74 0.0183 24.57

CP-12.0| 671.89 | 0.0064 | 744.55 0.0193 25.06
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Fig. 22. Von mises stress distribution (plate)
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(a) First point
(yield force)

(b) Second point
(maximum force)

(c) Third point
(decrease force)

(d) Fourth point
(ultimate force)

Fig. 23. Von mises stress distribution (corrugated plate)
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