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ABSTRACT : The domestic research of the steel plate concrete structures have been focused on the nuclear structures

requiring much strong resistance. There are many advantages in the steel plate—concrete structures such as the

possibility of prefabricated production and modular construction. This research tried to establish some basic design

information of SC structures toward mid to low-rise general buildings with low strength. To reduce the strength

mentioned, the some of the cement in weight was replaced by the soils which are traditional and environmental oriented

material where the new system can be used to general buildings. This paper studied on the compressive characteristics.

effective length factors, buckling loading, steel plate buckling, and stud strength using the compression member

subjected to the concentrated compression loadings.
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Fig.1 Elastic and inelastic buckiing range

Table 1. List of Specimens

Specimen Size{mm)

fox

No |Specimen | Material | B/t .
P ! / (MPa)| Thickness| Width | Height

€24/490 =

1 _pgRog | Cement 201 24| 250 | 280 | 380
C24/490 - - .

2 ~T6B30 Cement |30 | 24 | 250 370 | 500
C24/490 -

3 “repa0 | Cement 40| 24 | 250 | 460 | 620

H16/490 | Cement+

2
4 _T6B20 | Hwangtho 20| 16 250 280 | 380
- | H16/490 | Cement+ - -
5 | 16830 | Hwangtho 30| 16 250 370 | 500
6 H16/490 | Cement+ 0! 16 950 460 | 620

-T6B40 | Hwangtho

| M4 55(8d 120%) 20124 109

C 24 /490 -T6 B20

|—Width—thickness ratio (B/t = 20, 30, 40)

Surface steel plate thickness (6 mm)

Yield strength of surface steel plate
(490 = SM490)

Compressive strength of Concrete
(16= 16MPa, 24=24MPa)

C @ Cement, H : Low Cement

£ AgoMe 2Hu (B oA ZEe FAGE 4
A sl 2EEZE(B)E ¥R At AHENE
(B)& B/t=20, B/t=30, B/t=40°1" Zz} 120mm, 180mm,
240mme|t}. 2+ A8Ae] Y5 = 250mmE 933 AEE
9] 27)& %27 13mm, Z°le 108mm(Z27dl| 84 o’hH =
Agetint, 484 342 Fig. 29 2tk
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Fig. 2 Test specimen
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Table 3. Results of compressive test for concrete

2.2 MEAY
Unit Volume
s Weight(N/m®)
2.2.1 SEduujg Ald Compressiv . - =
£ Ao 2 ENTEANE 18MPag Fd3t7| A3l Specimen| e strength S(igrrnnf \(X;()j
; 0
Table 28} Zo] oulujte AA8At. (MPa) wlc|H|s|aA
Table 2. Details of the mix proportions and 1012
measured material properties OPC 24 120 | 50 (1813|3626 0 |7428 3
120 16 | 90 | 50 |1813[2000| 725 7134 10408

Unit Volume Weight(N/m®)

Speci| W/C | s/a |[FEPIECEmENt
ment | (%) | (%) %

W C H g A
OPC | 50 | 43 0 1813|3626 | O | 7428 10123

H20| 50 | 43 20 1813 | 2900 | 725 | 7134 |10084

H40 | 50 | 43 40 1813 | 2175 | 1450 | 7634 |10035

% OPC : BE 37} 715 4384
H20 : SEXSE 20% 234
HA40 : BEXZE 40% 234

dEEEs OPCE 28% 95745 HAEdA 24MPa
Bgom H20, H402 77 16MPa, 9MPad Z3E
ATh HA0L B2 BEFCE Q) ItFEEd =2
A Faisl7] W] £ A3dMe d3EArIEdsdE
o 24% A4S HQ H202 A= 23 sisith
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Table 4. Results of tensile test

Yield | Tensile| Elastic |Yield
strength |strength| Modulus | Ratio
(MPa) | (MPa) | (MPa) | (%)

Steel [Thickness
plate | (mm)

Ductility
(%)

SM480| 6.0 428 534 | 2.02E5 | 80 36
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(b) Installation of strain gauge

Fig. 4 Measurement of displacement and strain
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Table 5. Sectional and mechanical data for specimens

120%) 20124 10¥

Compressive .
Cross section | strength of Buckling strength
area(mm?) concrete of steel Plate
(MPa) (MPa)
Specimen
KEPIC| JEAG
) steel NG| 4618
cor(li)ete plate fux
L (2Ap:r\>) FCT F.v Fe
C24/490 ]
~T6R20 66,640 | 3,360 24 380 1498
C24/490 ]
_7gm3o | 50:060 | 4440 24 | 288 389
C24/490 . -
“repao | 109480| 5.520 24 196 215
H16/490 ]
~T6R20 66,640 | 3,360 16 380 |498
H16/490 ]
“7ep3o | 50:060 | 4440 16 | 288 382
H16/490 - .
_p6p40 | 1094801 5.520 16 196 215
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(2) P, < 044 P, 9 7%

P, = 0.877 P,

D ZEEALM Y AZe a2
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(b) Eco-oriented cement concrete
Fig. 5 Load-displacement relationship
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Table 6. Comparison of Compressive strength (kN)

No. | Specimen | Test Po Pirac Ratio(%)
Value | (KEPIC | (JEAG
-SNG) | -4618)
W | ® © | o | ® | P |CE
24/490 - -
1 “T6B20 3052 2639 3037 116 100
€24/490 . -
2 ~T6B30 3528 3079 3811 115 92
€24/490 -
3 “T6R40 4164 3320 3814 125 109
H16/490 _ -
4 _T6B20 2539 2186 2504 116 101
- H16/490 oo
5 _T6R30 3055 2480 3106 123 98
H16/490 e
6 “T6B40 3812 2575 2938 148 130
No.1~No.3 ~ ~ ~ 119 | 100
average
No.4~No.6 ~ ~ ~ 129 | 109
average
Total average - - - 124 105
Standard - - - 115 | 119
deviation

HEAWMES AHg d3A9 Fagdstd 437w
AP Z/KEPIC-SNG& B/t=20, B/t=30, B/t=40°1A
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Fig. 8 B/t ratio to apply the column theory
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Fig. 7 B/t ratio vs. strain of surface steel plate
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(c) B/t=40(B/t=77) specimen
Fig. 10 B/t ratio vs. strain of surface steel plate
using plate theory
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Fig. 11 Behavior of the headed studs
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