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Experimental study on self-tapping screw connection
performance of cold-formed thin-walled steel-structure
fireproof integrated board
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Abstract: The shear test of self-tapping screw connection of cold-formed thin-walled steel-structure fireproof
integrated board was carried out, and the monotonic tensile and low-cycle reciprocating loading tests of 35

typical specimens were completed, and the effects of structural fireproofl integrated plate thickness, screw
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diameter, screw end distance and loading angle on their shear resistance were analyzed. The results show that
the specimens with different loading angles and screw end distance showed different failure modes, mainly
including tear failure at the end of the plate, pressure failure of the hole wall of the plate, and the failure of the
plate to be pulled off, etc., and the self-tapping screws of the specimens had different degrees of inclination
during the failure. For test pieces with screws with a diameter of 4.8 mm and 5.5 mm respectively at the test
end, the peak load and ductility coefficient of the specimen have no obvious correlation with the screw diameter,
and the elastic stiffness increases significantly with the increase of the screw diameter. With the increase of
screw end distance from 15 mm to 25 mm, the elastic stiffness of the specimen did not change significantly,
while the peak load and ductility coefficient increased by about 35%. With the increase of plate thickness from
12 mm to 20 mm, the peak load of the specimen is increased by about 40% , the elastic stiffness is increased by
about 90% , and the ductility coefficient is reduced by about 30% . Compared with the specimen with a loading
angle of 07, when the loading angle is 45°, the elastic stiffness of the specimen is increased by about 100% , and
the peak load and ductility coefficient do not change significantly. When the loading angle is 90°, the elastic
stiffness and peak load of the specimen do not change significantly, and the ductility coefficient is reduced by
about 40%.

Keywords: cold-formed thin-walled steel; structural fireproof integrated panel; screw connection; shear

resistance ; low cycle reciprocating load
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Fig. 1 Design drawing of the specimen 1
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Table 1 Specimens classification
I P 4 A FE/(mm/min) - EARUEE/mm $2ET A4S /mm YIE-VEN YRET Ui (RO BE /mm RO
S1.0-12-4.8-MT-D15 1.0 12 4.8 R R 15 1
S1.0-12-4. 8-CL-D15 1.0 12 4.8 AL 15 4
S1.0-16-4. 8-MT-D15 1.0 16 4.8 LR 15 1
S1.0-16-4. 8-CL-D15 1.0 16 4.8 {9k 15 4
S1.0-20-4. 8-MT-D15 1.0 20 4.8 SEREEnR LY 15 1
S1.0-20-4. 8-CL-D15 1.0 20 4.8 R 15 4
S1.0-12-5.5-MT-D15 1.0 12 5.5 LV ER L 15 1
S1.0-12-5. 5-CL-D15 1.0 12 5.5 RS 15 4
S1.0-12-4. 8-MT-D25 1.0 12 4.8 LV ER 25 1
S1.0-12-4. 8-CL-D25 1.0 12 4.8 iR 25 4
S1.0-12-4. 8-MT-B15 1.0 12 4.8 LR R 15 1
S1.0-12-4. 8-CL-B15 1.0 12 4.8 AR 15 4
S1.0-12-4. 8-MT-DB15 1.0 12 4.8 LS SETACE 15 1
S1.0-12-4. 8-CL-DB15 1.0 12 4.8 (YRS 15 4
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Fig.2 Design drawing of the specimen 2
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Design drawing of the specimen 3
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Fig.4 Specimens numbering scheme

AL I A5 TA] R 50 mm, B AR b 25 mm. lER A
T I Je 5N C I B0 22 113 o W 44 3% 2, L afl O 7E hr
JE A ff 2 AE R S e BN KA A X I B .
[vi) Bt 7 3t A7 [ 2 o A B 1) RCUR AT Al AL S &2, T LU
22 0% 3] 5 it 1) 78 T %o 3 06 445 SR A S

Bs5 HuRERAHE

Fig. 5 Test device and specimen drawing
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Fig. 6 Schematic diagram of the low-cycle reciprocating

loading system
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Fig.7 Failure of specimens with small screw end distance
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Fig. 8 Failure of specimens with large screw end distance
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Fig. 9 Failure of specimens with small screw margins
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Fig. 10 Failure of the specimens with a loading angle of 45°
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Table 2 Main test results
AT G5 F% K/&N/mm)  6,/mm F,/kN 0,,/mm F,/kN 8,/mm F,/kN u

S1.0-12-4.8-MT-D15 1 9.96 0.97 6.68 2.02 6.73 2.51 5.72 2.59

1 8.35 1.07 4.99 1.61 5.91 3.68 5.03 3.43

2 13.44 0.92 5.24 1.60 6.53 2.77 5.55 3.01
S1.0-12-4. 8-CL-D15

3 10. 01 0.49 5.48 0.84 7.00 1.83 5.94 3.70

4 12.24 0.55 4.34 1.37 6. 44 1.87 5.47 3.40
S1.0-16-4.8-MT-D15 1 18.03 1.09 6.29 1.76 7.73 2.74 6.57 2.51

1 16.47 0.54 6.34 0.74 7.44 1.51 6.32 2.79

2 17.51 0.93 5.65 1.19 6.88 2.64 5.85 2.84
S1.0-16-4.8-CL-D15

3 15. 69 0.74 6.47 1.25 7.76 1.94 6. 60 2.63

4 18.99 1.00 6.47 1.51 7.89 2.81 6.71 2.81
S1.0-20-4. 8-MT-D15 1 16. 54 2.06 7.93 2.28 9.25 4.08 7.86 1.98

1 17.94 1.21 7.39 1.84 9.20 2.86 7.82 2.35

2 24.75 1.01 6.93 1.73 8.68 2.93 7.37 2.89
S1.0-20-4. 8-CL-D15

3 17.66 1.42 7.92 2.61 9.17 3.28 7.80 2.30

4 23.39 1.09 6.33 1.85 8.77 2.48 7.45 2.26
S1.0-12-5.5-MT-D15 1 33.15 0.52 7.18 0.99 8.63 1.43 7.33 2.75

1 41.37 0.26 6.96 0.59 8.56 1.01 7.28 3.83

2 42.50 0.51 7.45 1.15 9.30 1.85 7.90 3. 64
S1.0-12-5.5-CL-D15

3 31.92 0.46 6.46 0.81 7.78 1. 80 6.61 3.91

4 32. 74 0.42 6.81 0.85 7.66 1.47 6.51 3.50
S1.0-12-4. 8-MT-D25 1 16.74 1.81 7.39 3. 44 8.98 7.42 7.63 4.09

1 12.26 1.36 6.66 2.46 8.21 6.41 6.98 4.71

2 10. 32 1.54 6.57 2.54 8.01 6.73 6.81 4.37
S1.0-12-4. 8-CL-D25

3 14.10 0.97 7.09 1.83 9.06 4.94 7.70 5.08

4 12.24 0.99 7.46 2.32 9. 44 4.27 8.03 4.31
S1.0-12-4.8-MT-B15 1 9.02 0.97 5.79 1.32 7.07 1.98 6.01 2. 04

1 7.89 1.25 6.01 1.88 7.1 2.32 6. 04 1.85

2 10.12 1.00 5.87 1.48 6.97 1.91 5.92 1.90
S1.0-12-4. 8-CL-B15

3 8.89 1.47 5.38 2.10 6.26 2.98 5.32 2.02

4 10. 02 1.27 4.63 1.39 6.55 2.86 5.57 2.25
S1.0-12-4. 8-MT-DB15 1 23.05 0.65 6.22 1.36 7.27 1.65 6.18 2.55

1 20.59 0.88 5.48 2.07 6.82 2. 30 5.79 2.61

2 20. 60 0.56 5.52 1.47 6.77 1.73 5.76 3.08
S1.0-12-4. 8-CL-DB15

3 21.79 1.10 4.88 1.91 6.05 3.63 5.14 3.30

4 23.53 0. 40 5.83 1.17 7.19 1.34 6.11 3.36

3.2 HEWREEHNZE
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Fig. 13 Comparison of characteristic parameters at

different plate thicknesses
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Fig. 14 Comparison of characteristic parameters under

different screw diameters
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Fig. 15 Comparison of characteristic parameters at

different loading angles
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