Ductility of wooden connections
with slotted steel gusset plates
and 12 mm steel dowels

Jan Siem, NTNU
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Full scale test
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Failure mode | Ductility class | Ductility | ym

I 1 1<Ds<3 |13

2 2 3<Ds<6 |1,2

3 3 D> 6 1,1




Failure mode 3
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Ductility and extension
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Parameters

Dowel surface (Smooth/friction)

Geometry (3 + 4 variants with increasing
thickness)

Material properties (5 different lamellas)

Number of dowels in a column (3 and 4)



Dowel surface

e Smooth

 Friction = Longitudinal
grooves
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Geometry
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Type |Geometry | Name of | 1 I I 1.::,: it e /
Figure [mm] |[mm] |[mm] |[mm] |[mm] |[mm] |[mm] |[mm]
1 b 50 25 9 Q0 360 | 150 |45 660
i3 2 c . 120 |60 9 90 360 [150 [45 660
3 d 200 100 |9 90 360  [150 (45 660
4 e 40 - - 90 360 [150 |45 660
| 5 f 63 - - 90 360|150 (45 660
6 g o0 - - 90 360 150 43 660
7 h 115 |- - 90 360 [ 150 |45 660




Material properties, Lamellas
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Result — Density, ANOVA

L G D
Typical result 5 m\/
Q- 430
Model Yia = 17+ ki + 95 +d +1g;+1d; +9dy + &,

n- mean value

| — material property
g - geometry

d — dowel type
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3 and 4 dowels
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Extension, 3 and 4 dowels
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Extention and ductility results

Table 2 Extension results Auy

Test series

1

Geometry 1 2 3 5 6 7 1 1 5 3 1 1 5 5

No. of ] 1 1 1 ] 1 1 4 1 4 1 3 1 3

dowels

Augg 17 |33 |46 | 13 |16 | 18 | 29 | 15 |24 |20 |34 | 12 [22[9.1 |26

Auysp 27 | 42 | 48 [ 24 | 27 [ 33 | 37| - |14 - | 84| - [29] - |42
Table 3 Ductility results D

Test series 1

Geometry 1 2 3 4 5 6 7 1 1 5 5 1 1 5 5

No. of 1 1 1 1 1 | 1 1 4 1 4 I 3 1 3

dowels

Dsug 25129 (24 132 |28 |27 |11 |28 2 |75|1.7|36]| 2 |23 |18

Dsur 29 | 22 128 127|128 ]|54] 15 - |15 - |1L.7] - 1.81] - | 2.1




Conclusions

* Friction dowels give larger extension than
smooth dowels

* The ductility and the extension of
connections with single dowels increase
with increasing thicknesses of the wood

e For connections with failure mode 1 the
ductility and the extension decrease
significantly in dowel columns compared to
single dowels



