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ABSTRACT : As the deep deck plate has the shape of open cross section, It can cause structural problems such as bending

torsions due to instability of the section. There are a number of fasteners types which are frequently used on light gage steel

diaphragms such as bolts, rivets, welds, and screws. In this study, the structural capacity of the self drilling screw

connection between the deep deck and the reinforced cap plate was evaluated by experimental variables such as the

arrangement method, numbers of screw, pitch of screw, and head plate thickness.
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Table 2. Specimen schedule

Name Screw he(alr?llgl)ate thick Screw(lbfnss plate Scr?xnfgtch Screw arrangement | Screw q'ty |Specimen q'ty
T1-B1-S1-L1-N2-1,2,3 1.2 1.2 25 Normal 2 3
T1-B1-S1-L2-N2-1,2,3 1.2 1.2 25 Reticulated 2 3
T1-B1-S1-L2-N3-1,2,3 1.2 1.2 25 Reticulated 3 3
T1-B1-S1-L1-N4-1,2,3 1.2 1.2 25 Normal 4 3
T1-B1-S1-L2-N4-1,2,3 1.2 1.2 25 Reticulated 4 3
T1-B1-S2-L1-N4-1,2,3 1.2 1.2 100 Normal 4 3
T1-B1-S2-1.2-N4-1,2,3 1.2 1.2 100 Reticulated 4 3
T1-B2-S1-L1-N2-1,2,3 1.2 1.4 25 Normal 2 3
T1-B2-S1-L2-N2-1,2,3 1.2 1.4 25 Reticulated 2 3
T2-B1-S1-L1-N2-1,2,3 1.4 1.2 25 Normal 2 3
T2-B1-S1-L2-N2-1,2,3 1.4 1.2 25 Reticulated 2 3

T1-B2-51-L1-N2-1,2.3

Specimen’ s No. : 1, 2, 3

No. of Screws : N2(2ea), N3(3ea), N4 (4ea)
Screw arrangement : L1 (Normal), L2 (Reticulated)
: Distance from Centers : $1(25mm), $2(100mm)
e Back plate’ s THK : B1(1.2mm), B2(1.4mm)
Cover plate’ s THK : T1(1.2mm), T2(1.4mm)

546 s=zz7xstsl =27 M5 53(SA 1263) 201349 102



Fig. b Specimens overview
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Fig. 8 Experiment Setup Overview
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Fig. 9 Stress and strain curve of the plate

Table 3. Plate mechanical properties

3378 U =9 Thickness| £ F, F/F Elonrigatio E | Steel
(mm) | (MPa) | (MPa) | """ (%) (GPa) |grade
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Table 5. Experiments results
Fracture Behavior Maximum Force(kN)
Specimens Results Expectation Results
Forecast
@ @ 6) AISI CSA EC @ ) ® Ave
T1-B1-S1-L1-N2 T T T T 11.0 9.0 8.4 10.6 10.7 11.1 10.8
T1-B1-S1-L2-N2 T T T T 11.0 9.0 8.4 10.3 10.6 10.3 10.4
T1-B1-S1-L2-N3 T T T T 16.5 13.5 12.6 14.5 16.8 16.1 15.8
T1-B1-S1-L1-N4 T T T T 22.0 18.0 16.8 21.2 20.3 19.1 20.2
T1-B1-S1-L2-N4 T T T T 22.0 18.0 16.8 19.5 19.3 19.9 19.6
T1-B1-S2-L1-N4 T T T T 22.0 18.0 16.8 21.0 19.7 20.3 20.3
T1-B1-S2-1.2-N4 T T T T 22.0 18.0 16.8 20.2 20.2 19.9 20.1
T1-B2-S1-L1-N2 T T T T 15.3 9.8 8.4 10.7 10.8 10.8 10.8
T1-B2-S1-L2-N2 T T T T 15.3 9.8 8.4 11.5 11.3 11.0 11.3
T2-B1-S1-L1-N2 T T T T 11.0 9.8 8.4 11.5 10.4 10.8 10.9
T2-B1-S1-L2-N2 T T T T 11.0 9.8 8.4 11.5 11.5 11.5 11.5

T1-B2-S1-L1-N2-1.23

- Serial number of Specimen: 1, 2, 3

- Number of Self Drilling Screw : N2(2ea), N3(3ea), N4 (dea)
- Screw arrangement : L1 (Normal), L2(Reticulated)

- Center distance : S1(25mm), $2(100mm)

- Thickness of the back plate : B1(1.2mm), B2(1.4mm)

- Thickness of the front plate : T1(1.2mm), T2(1.4mm)

T1-B1-S1-L1-N2

% 1. AISI @ USA Standard, CSA : Canada Standard

2. T @ Tilting of Self-Drilling Screw
3. D : 1 Specimen, @ : 2 Specimen, @ : 3 Specimen
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Table 7. Relation between screw pitch and maximum
force

6 Screw Pitch
A% Bzl FAA WaktE AF S4o] v}, wet 25mm 100mm
Arrangements| Total Avg. Total Avg.
force force force force
Table 6. Maximum force (kN) (kN) (kN) (kN)
N2 Normal 10.8 5.40 NA
Screw Q'ty(Pitch) Normal |Reticulated| Ratio Reticulated 10.4 5.20 NA
2 (25mm) 10.8 kN 10.4 kKN 0.96 N3 | Reticulated 14.5 4.83 NA
N3 (25mm) - 15.8 kN - N4 Normal 21.2 5.30 21.0 5.25
N4 (25mm) 20.2 kN 19.6 kKN 097 ARetlculated 19.5 — 4.88 20.2 - 5.05
4 (100mm) 20.3kN | 20.1kN | 0.9 verage : :
25.0
25
Z 200 |
20 5
_8 150
15 - I
E 2 100
£ 10 - =
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o
|

N2 N3 N4(25mm)
Number of screw

N4(100mm)

‘ M Normal Reticulated

Fig. 13 Maximum force comparison by screw
arrangements
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Table 8. The relation between screw head plate thickness
and maximum force

Screw head Arrange Base plate thickness
thickness ments 1.2mm(kN) | 1.4mm(kN)
Normal 10.8 10.8
1.2mm -
Reticulated 10.4 11.3
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Fig. 15 The comparison of the screw head plate
thickness and maximum force
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Fig. 16 Comparison of the standard and experimental value
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