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Abstract Domestic studies on steel plate concrete structures have focused on nuclear structures with high strength.
In this study, the SC structure was applied to the general structure, and the SC structure that is advantageous in terms
of safety and construction was limited to a special structure. As a basic study for applying SC, this paper proposes
basic design information of a SC structure applying cement concrete to plan the structure, which is suitable for eco
- friendliness by replacing concrete cement, an important factor in a SC structure, with blast furnace slag. This study
examined the compression characteristics and the effective length factor under central compression load. To calculate
the effective length factor, the Euler column theory was applied without applying plate theory. The effective length
factor was calculated from the yield strength of the steel plate, buckling of the steel plate, and the point at which
the concrete was broken. In addition, this study examined whether the maximum compressive strength meets the
national and international reference equations with the slenderness ratio (B/t) as a parameter. By analyzing the
buckling of the specimen by applying the column theory and selecting the strain of the measured steel plate, the
effective length factor was analyzed and compared with the value presented in the reference equation.

Keywords : steel-plate concrete, nuclear structure, non-cement, effective length factor, buckling
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B2 olo wel K#s 0.72 7FH3IA 1], Table 1. List of Specimens
| ka Specimen Size("mim)
. Materi B ,
B ﬂ_Q B 7, No| Specimen aterial /t (2Pa) | Thickness| Width [ Height
T6B20
NC12/490- No
2 30 12 250 370 500
e |
3 T6B40 40 460 620
E,= 205,000 MPu 4| G 20 280 | 380
= ]
K 0.7 (7]— © ) 5 C24/490 Cement 30 24 250 370 500
-T6B30
B/t=600//F, ) o | C24400 0 460 | 620
-T6B40
H16/490
- i 7 20 280 380
Equation(2)°| A 2] A 2] &E-7F % (Fy)'\:‘ 426 MPa -T6B20
H16/490 | Cement+
7 ZAEgo g Foa BT} vEyg oo 8| B30 |Hwangtho| 20 | 16 | 250 | 370 | 500
AAE Fig. 13} 7o) Bz} 29 <1 A QoA Yehdt, 9 HTlggfg 40 460 | 620
600 = SM490(fy=428MPa) 510
soo | T B/ms00NEy P T Lo g2 s 0
;E — ‘B/t=29 i 1 e
2 2l
> 400 X -426MPa @ P YT osmm —f——1 [——
= B ! Csed 1o 50
B0 300
# 200 —
Z = @ @ @ ————
; 100 B/1=20 )
, i H — e
0 10 20 30 40 50 60 $ 4rs.$1£x:i-\ ® —— ——
B/t S
t [ 1
Fig. 1. Elastic and inelastic buckling range o
(a) Longitudinal Section (b) Transverse Section
I_ ' 2| al A . . .
2.3 AMSMHH 2 Ao Fig. 2. Specimens Detail
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(a) Installation of LVDT
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(b) Installation of strain gauge

Fig. 4. Measurement of displacement and strain
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Table 2. Results of compressive strength for cylinder

Unit Volume

Compressive Slum wiC y
Specimen | strength P . Weight(V/m?*)
y (mm) (%)
(MPa) wlc|uls
OPC 24 120 50 1813|3626 0 [7428
Hwangtoh 16 90 50 181312900 725 | 7134

Unit Volume Weight(kgf/mm?®)

Compressive

Specimen | strength
(MPay | "™ | GGBS | W | S | G

Slump Eieds

28

38}
A

Cementless 12 110 101 45 | 176 | 233 |11.05

3.2 Zre| QUHZ=AIR
B g AMEE A 7AE AAE wetsl] 9
3] KS B 08012 4ol &3] AlEH 555 AFatA
th KS B 08029] w48 gl whel g EA]
3

Table 3. Results of tensile coupon test

. Yield | Tensile | Elastic | Yield -
Steel | Thickness strength | strength | Modulus | Ratio Ductility

plate | (mm) | 2 pay | (Mpay | (MPay | @) | PP
SM490| 6.0 426 | s34 | 2005 | 80 | 36
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Table 4. Comparison of Compressive strength (kV)

Test | PKSNG | PIEAG ltoﬁ/ﬂ)o
0
2:) Specimen (B) Vegue (l;i[;l})c (LIZ?SC;]

© ®) ® |CP|CE

1 NC12/490-T6B20 | 1878 1900 2010 98 | 93
NC12/490-T6B30 | 2013 2102 2247 96 | 90

3 NC12/490-T6B40 | 2146 2106 2286 101 ] 93
no. 1~no. 3 average - - - 98 | 92
Standard deviation - - - 11.7] 7.1
(C24/490-T6B20 3052 3037 116 | 100
5 C24/490-T6B30 3528 3079 3811 115] 92
6 C24/490-T6B40 4164 3320 3814 125[109
no. 4~no. 6 average - - - 119100
Standard deviation - - - 55185
7 H16/490-T6B20 | 2539 2186 2504 116 | 101
8 H16/490-T6B30 | 3055 2480 3106 123 | 98
9 H16/490-T6B40 3812 2575 2938 148 [ 130
no. 7~no. 9 average - - - 1291105
Standard deviation - - - 16.8]17.7

2500

2,146kN
- ] 2,013kN 1.878IN
e E: <.
- " -
t‘ - "‘JM A
1500 f—r
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}é/

1000 ]
- - - - NCIA0-TEB20

’ — - — NCL24%0-T6 Bt 30

———NCL2490-T6 B/t 40

500

L 1 H 3 4 L & T &
Displacement(mm)

Fig. 5. Load-displacement curve of cementless specimen
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Fig. 6. Comparison of Maximum Compressive Strength
(Experimental value vs KEPIC-SNG)
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Fig. 7. Comparison of Maximum Compressive Strength
(Experimental value vs JEAG-4618)
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Fig. 8. Destructive aspect of specimens
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Fig. 9. Selection method of steel plate strain of
inelastic specimen
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Table 6° “eR upe} 2ol BAZt 30 <1 A 7
G FEUHE(e))S o838kl AT Kg2 0.66 ©]aL
Zke] o] AlAtEE A5 M E(ey9) S A
AR K32 0.67~0.87 9 W9IE HoFaL glon
it 0.80 EF=HA 0.06 02 LRIt Fake] Haol
AgEo] deke] =& t&ﬁé%(sBF)i Ak Kgk
0.65 = UBhston o]z My E(e)= AT Kat
I} v]s23 AYE HolgEa ,\11:} Equation(9) 2 4}
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o =
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Table 6. Effective buckling length factor(K) in accordance
with the strain (In specimens of B/t 30)

Steel

Plate NC-B/t 30

Gage

strain| &, eps | €pr |Exmpio| B, | Be | B s Be
FS1 0.001207 0.87

FS2 0.001739 0.72

FS3 0.001231 0.86

FS4 0.001338 0.83

FS5 0.001346 0.82

FS6 0.002078 0.001373 0.00216|0.001404| 0.66 083 0.65 | 0.81
BSI 0.001494 0.78

BS2 0.00206 0.67

BS3 0.001601 0.76

BS4 0.001264 0.85

BSS 0.001316 0.83

BS6 0.001505 0.78

Ave. 0.80

S.Dev 0.06

Table 7] YERA v}e} o] B/it7} 4091
FENGE()S ol &

o o
o] zpo] AZtEE A0 WHE (g9 AMHE31
2 0.63~1.03 9] WS HolFa glor
76 EFHAL0.11 o2 YeRt) Aetke] Hro)
tﬂﬁéé(sm)i ALtE K32 0.46
W E(e,) 2 AT Kt tA4
Ho]F3 9t} KEPIC-SNG
Equatlon(9) =3 S AHgsto] AlLke Kak
£ 0.73 o2 yehyith

A8 A9 7
+ slo] AFAEF Kk 0.500] 3L
701—\

Els

Table 7. Effective buckling length factor(K) in accordance
with the strain (In specimens of B/t 40)

Table 5. Effective buckling length factor(K) in accordance Steel
with the strain (In specimens of B/t 20) Plate NC-B/t 40
Gage
Steel . § .
Plate NCB/t 20 stain| &, eps | €pr | Expre | B Be g B e
FSI 0.001072 0.69

liage TR FS2 0.001286 0.63

strain &y €ps Eor [Expprd e, e pel e cp| N rpe FS3 0.001162 0.67

;g; %%270% {(‘)8 FS4 0.001029 0.71

FS3 0.001567 115 ggg 00'00001100154 %

FS4 0.001642 112 - |0.71]

[ Dllne Ll BS 1] 0:002078 e 2124 0.00244 | 0.000956 0.50r 5 0.46 | 0.73
FS6 0.00105 1.40 BS2 0.000812 0.80

Bop ] 0-00207 5 n 0.0030 00018 0.99 5 0.82 | 1.05 BS3 0000481 o3l

BS2 0.001609 1.13 BS4 0.000983 0721

By 00157 LS BS5 0.000891 0.76

BS5 0.001712 1.10 BS6 0.000844 0.78

BS6 0.001703 .10 Ave. 0.76

Ave. .13 S.Dev 0.11

S Dev 0.09
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Table 8. Effective buckling length factor(K)

Bt | K, @] K ) | K (@K (D b)) | (@) | (@)
0.82

20 | 097 | 099 105 | 1.02 | 0.84 | 1.08
(K.

30 | 080 | 0.66 | 0.65 | 081 | 0.83 | 0.81 | 1.01
40 | 076 | 050 | 046 | 073 | 066 | 0.61 | 0.96
K-Factor

18
—&—K ¢ BS
——K ¥
—8—K £ CF
—&—K_z KEPIC

Bit

Fig. 11. Effective buckling length factor(K)
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12. Selection method of steel plate strain of
inelastic specimen according to area
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Fig. 13. Effective buckling length factor(K) (By way of
Selection method of steel plate strain of
inelastic specimen according to area (Fig. 12))
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