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An Experimental Assessment on the Structural Behavior of Bolt Connected
Deep Corrugated Steel Plate

CRFER of F & My A
Oh, Hong Seob Lee, Ju Won Jun, Beong Gun
Abstract

Deep corrugated steel plate structure has more compressive force and flexibility in bending behavior than short span
structure. Asymmetric earth pressure distribution has occurred during construction. Ultimate strength and moment in
domestic area, having superior ability at bending strain has been examined in this study. Based on the result of the study
preceded, performance of Deep corrugated steel plate specimen has been evaluated by comparing increase of strength
according to the increase of reinforcement content in bolt connections and failure mode of specimen.

Keywords : Deep corrugated steel plate, Bolt connections, Ultimate strength, Moment strength
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Fig. 1 Geometry of deep corrugated steel plate

Table 1 Sectional properties of deep corrugated steel plate

Specimen
T (mm) 6.0 7.0 8.0
A (mm®/mm) 8.3 9.6 10.9
S (mm*/mm) 283.7 329.7 3725
Z (mm’/mm) 390.6 456.4 518.9
I (mm*/mm) 23,154.0 27,071.0 30,579.0
r (mm) 52.95 52.99 53.04
Table 2 Sectional properites of CBS Beam
Specimen
T (mm) 6.0 7.0 8.0
A (mm*/mm) 13.2 14.6 15.9
S (mm®*/mm) 526.7 624.6 664.5
7 (mm’/mm) 1,023.7 1,103.3 1,175.8
I (mm*/mm) 79,004.0 93,687.0 99,681.0
r (mm) 77.36 80.11 79.18
Table 3 Test specimen of deep corrugated steel plate
Specimen t (mm) Steel Bolt
1.280mm 6.0 3EA SS400 .
4Hole X7
1,280mm 7.0 3EA A1018 98EA
X1,734mm 70 3EA Grade40
Table 4 Test specimen of CBS Beam
Specimen t (mm) Steel Bolt
30MPa | 1EA | 2EA
480mm 6.0 SS400 | M22 21EA
Soomn 40MPa | 2EA | 2EA L type 3EA
. 0 30MPa | 1EA | 2EA I type 6EA
| 40MPa | 2EA | 2EA | ASTM
850mm Al018 | M22 25EA
*1,800m 30MPa | 1EA | 2EA L type 5EA
m 8.0 Grade40 X M LOEA
40MPa | 2EA | 2EA type
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Fig. 3 Compressive test results of connected deep corrugated steel plate
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Fig. 4 Flexural test results of connected deep corrugated steel plate
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Fig. 5 Compressive test results of CBS Beam
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Fig. 6 Flexural test results of CBS Beam(+)
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Table 5 Summarized test results under the compressive loads

[e]
A ¢] A5 Cvﬂ 7. OmmA ASTM A1018 Grade40 7+
l

o=
A AR e U A2 AlPA R FE-8Eo] 7
=SS golsk 4= 9tk

g 7ke] o] BAES w3t 114 0= 3Holeol
A AHoleZ Ztjr7l o2 ZF A

PAY] =Eslse] oF
30%79 %= Tthas Hehhsih g4 s AEs A
YATAH (R, 2009) oF Blus) B, oiy-Ee] Al
FAZE AYA sl A4 sAES Uehd

600 15400 2 ASTM AL018 Graded0

300

—
400

175 MPa
et

¥ Test Stress - CBS(40MPa)
Test Stress - CBS(30MPa)

Stress (MPa)

# Design Stress
B Test Stress - Steel

6.0mm?2 7.0mmZ  8.0mm2

Thickness of plate (mm)

6.0mm?

Fig. 8 Comparison of test results and design value on the
compressive stress

Thickness f Steel Max. Load (kN) | Steel Max. Stress (MPa) CBS Max. Load (kN) CBS Max. Stress (MPa) Stedl
otee
(mm) ck Design Test Design Test Design Test Design Test
30 5,159.3 443.48
6.0 2,590.34 2,944.77 245 278.52 2,850.2 245 SS400
40 5,259.2 452.07
6.0 - 3,171.84 3,310.20 300 313.09 - - - -
30 5,614.3 436.97 ASTM
7.0 3,690.24 3,932.37 300 318.68 3,854.4 300
40 5,659.3 440.48 A1018
30 5,034.7 359.83 Grade40
8.0 4,200.96 4,322.83 300 308.84 4,197.6 300
40 5,643.7 403.35
Table 6 Summarized test results under the flexural loads
Thickness f Steel Max. Load (kN/m) | Steel Max. Stress (MPa) | CBS Max. Load (kN) CBS Max. Stress (MPa) Steol
ee.
(mm) ck Design Test Design Test Design Test Design Test
30 449.4 616.9
6.0 93.74 138.1 246.7 363.5 216.2 420.5 SS400
40 444.3 730.6
6.0 - 117.17 156.5 308.4 412.0 - - - -
7.0 40 136.91 181.8 310.2 411.9 331.0 588.7 542.8 740.6 ﬁfgll\g
30 617.7 798.08 .
8.0 155.66 210.3 314.2 4245 352.8 543.7 Graded0
40 598.6 871.60
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