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Abstract - Experimental study was conducted to verify the flexural strength of bolted connections in box type structure using
extra-deep corrugated steel plates. Ninety specimens considering two and three rows of bolt arrangement, web bolts and concrete
filling were tested for bending. Specimens having three rows of bolts with web bolts showed the highest flexural strength and
satisfied Korean Design Standard. Flexural strength of the bolted connections in concrete filled corrugated plates showed at least
2.2 times higher flexural strength compared to the strength of single plate. Therefore, flexural strength of the bolted connections
in these structures could be considered as the plastic moment of two corrugated plates.
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(a) Type-1: Corrugated plate without bolted connection
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(e) Type-5: concrete filled, 3 rows, with web bolts
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(f) Type-6: concrete filled, 3 rows, without web bolts

Fig. 3. Six types of specimens for the bolted connections
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Fig. 4. Cross-section of concrete filled specimen
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Fig. 5. Four-point loading test setup (unit: mm)
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(a) Fixture at loading points
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(b) Fixture at supports

Fig. 6. Fixtures for loading points and supports (unit: mm)
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Fig. 7. Load-displacement curve of 4.0 mm thick Type-1
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Fig. 8. Failure of Type-1
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Table 1. Bending test results of 4.0 mm thick plate

Table 2. Averaged ultimate flexural moment (unit: kN-m/m)

Thickness
(mm)| 40 5.0 6.0 7.0 8.0
Types

Type-1 | 238.5 | 3034 | 383.1| 4704| 555.0
Type-2 | 183.2 | 2424 | 3167 379.4| 4169
Type-3 | 146.1 | 1946 | 2652| - -
Type-d | 1424 | 213.6 | 261.6| 300.0| 362.1
Type-5 | 568.4 | 831.6 | 1,090.6| 1,256.8|1,464.0°
Type-6 | 429.4 | 6440 | 824.8| 9384| 956.7°

* Bolt failure at joint
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Speci Sh Ultimate Ultimate flexural
Izremmen ?ar s;)an load moment Table 3. Thickness correction factors
ypes mm (kN/m) (kN-m/m) . . . :
3037 2353 Nominal thickness | Measured thickness Correction
. : (mm) (mm) factor
Type-1 1,550 309.5 239.9 10 203 .99
310.1 240.3 ' - i
1472 1376 5.0 5.10 0.98
Type-2 2,550 142.1 181.1 6.0 6.08 0.99
141.9 180.9 7.0 7.17 0.98
114.9 146.5 8.0 7.99 1.00
Type-3 2,550 114.4 145.9
114.5 145.9 Table 4. Strength correction factors
113.5 144.7
Type-4 2,550 109.2 139.2 N.ommal Nominal yield .Measured Correction
1125 434 thickness strength yield strength factor
: 3. (mm) (MPa) (MPa)
431.9 550.6
4.0 559 0.81
Type-5 2,550 445.1 567.6 _
460.4 587.1 0 S13 0.88
3443 4390 6.0 450 539 0.83
Type-6 2,550 324.0 413.0 7.0 528 0.85
342.1 436.2 8.0 532 0.85
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Fig. 9. Corrected ultimate flexural strength M,
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Table 5. Plastic section modulus and plastic moment of SS590

Thiflifess Plastic Section Plastic Moment, M,
Modulus, Z (mm®/m) (kN - m/m)

(mm)

4.0 441.0 198.4
5.0 552.2 248.5
6.0 663.8 298.7
7.0 769.2 346.1
8.0 879.8 395.9

322 =FEE] =2 AR0H ABS(EHE A1562) 20184 109

Table 6. Ratio of ultimate flexural strength and plastic moment,

M. M,
Thickness
(mm)l 40 | 50 | 60 | 70 | 80
Types
Type-1 0.96 1.05 1.05 1.13 1.19
Type-2 0.74 0.84 0.87 0.91 0.90
Type-3 0.59 0.68 0.73 -
Type-4 0.58 0.74 0.72 0.72 0.78
Type-5 2.30 2.88 3.00 3.02 | 3.14%*
Type-6 1.74 2.24 226 226 | 2.06*

* Bolt failure at joint
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