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Abstract - Experimental study was conducted to verify the flexural strength of deep corrugated steel beam using SS315 steel for various types
of reinforcement. Single corrugated plate and four types of reinforcements were considered. For rib or sandwich reinforced corrugated plates,
effect of bolt spacing or number of connection bolts were minor. Flexural strength of rib and sandwich reinforced corrugated plate were about
two times higher than the flexural strength of single corrugated plate. For concrete-filled rib reinforce corrugated plates, effect of stud spacing
and the compressive strength of concrete was negligible. Flexural strength of the concrete-filled rib reinforced corrugated plates was about 3.7

times higher than that of single corrugated plate.
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(e) Plan view of specimens

Fig. 1. Cross-sections and dimensions of specimens
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Table 1. Types of specimens
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Fig. 2. Four-point loading test setup (unit: mm)

TYPE D Conditions Number of
Specimens
Single Plate Section Type 1 - 3
Type 2-1 406mm 3
Rib Stiffened Section Bolt Spacings
Type 2-2 203mm 3
Type 3-1 i 3ea 3
Sandwitch Stiffened Section P Number of Connecting
Type 3-2 Bolts 5ea 3
Type 4-1 None 3
Normal Concrete-filled Rib Type 4-2 . 1,626mm 3
. . Stud Spacings
Stiffened Section Type 4-3 813mm 3
Type 4-4 406mm 3
High Strength Concrete-filled .
Rib Stiffened Section Type 5 Stud Spacings 813mm 3
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Table 2. Design plastic moment capacity of specimens

Specimens Type 1 Type 2 and 3 Type 4 and 5
Plastic Moment Capacity 125 kN-m/m 250 kN-m/m 411 kN-m/m
Ratio over Type 1 1.0 2.0 33
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Fig. 3. Load-displacement curve of specimens Type 1
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Fig. 4. Local buckling at loading point
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Fig. 5. Load-displacement curve of specimens Type 2-1
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Fig. 7. Deformed shape of Type 2 specimen
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Fig. 13. Load-displacement curve of specimens Type 4-3
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Fig. 14. Load-displacement curve of specimens Type 4-4
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Table 3. Ultimate moments of specimen Type 4

Specimen Types Type 4-1 Type 4-2 Type 4-3 Type 4-4
Stud Spacings (mm) NA 1626 813 406
Plate Yielding Moments (kN-m/m) 513 527 543 524
Ultimate Moments (kN-m/m) 644 615 658 658
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Fig. 16. Load-displacement curve of specimens Type 5
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