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Foreword 

This document (EN 409:2009) has been prepared by Technical Committee CEN/TC 124 “Timber structures”, 
the secretariat of which is held by SFS. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by October 2009, and conflicting national standards shall be withdrawn at 
the latest by October 2009. 

This document supersedes EN 409:1993. 

The following changes have been introduced in this version of EN 409: 

- references added in Clause 2; 

- symbols added in 4; 

- text of 6.5 modified and extended; 

- Figure 4 added; 

- items added in 6.7. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and United Kingdom. 
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1 Scope 

This European Standard specifies a method for determining the yield moment of dowel type fasteners. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 14592, Timber structures — Dowel-type fasteners — Requirements 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
dowel type fastener 
fasteners specified in EN 14592 

3.2 
yield moment 
bending moment when the specimen is deformed through a prescribed rotation angle 

4 Symbols and abbreviations 

For the purposes of this document, the following symbols and abbreviations apply. 

d   nominal dowel type diameter according to EN 14592, in millimetres 

F1, F3  maximum support loads on the dowel type fastener, in newtons 

F2, F4 test loads applied to the dowel type fastener, in newtons 

l1, l3  distances between loading points and the nearest support, in millimetres, see Figure 1 

l2   free length of the nail in millimetres, see Figure 1 

My   yield moment of the dowel type fastener, in newton millimetres 

α , α1, α2 rotation angle, in degrees 

ρk  is the characteristic density of the timber, in kg/m3 

ft  is the tensile strength of the fastener, N/mm2 

5 Requirements 

The requirements for dowel type fasteners as given in EN 14592 apply. 
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6 Test methods 

6.1 Principle 

The principle of the test involves the loading of the dowel type fastener under test as shown in Figure 1 in 
such a manner that the loading points do not move along the dowel type fastener and the loads remain normal 
to the axis of the dowel type fastener during the test. The dimensions l1 and l3 shall be at least 2d. The free 
length of the dowel type fastener, l2, shall be between d and 3d. 
 
 

 

Figure 1 — Example of loading principle for nails 

 

Figure 2 — Example of nail deformation 

6.2 Materials 

EN 14592 applies. 
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6.3 Apparatus 

The apparatus used for the test shall be such that the loads F2 and F4 (see Figures 1 and 2) do not deviate by 
more than 5 % from each other. The bending moment diagram for the resulting yield moment My is shown in 
Figure 3. 

NOTE A test apparatus, which has been found to be suitable for this test, is shown in Annex A. 

 

Figure 3 — Yield moment My on the dowel type fastener 

6.4 Preparation of the specimen 

The nail shall be tested about its weakest axis. 

6.5 Loading procedure 

6.5.1 General 

The load shall be applied to the dowel type fastener as shown in Figure 1, and shall be increased at such a 
rate that at least the rotation angle according to 6.5.2 is reached in 10 s ± 5 s. Record the loads and the 
corresponding values of the rotation angle during the test. 

The load shall be determined to an accuracy of 1 %. 

6.5.2 Rotation angle 

For nails and staples the rotation angle shall be 45°. 

For screws, dowels or bolts used in wood based products the rotation angle is 110/d degree. 

For screws, dowels or bolts with a tensile strength of 1 000 N/mm2 used in timber with a characteristic density 
of 360 kg/m3 the rotation angle is given in Figure 4. 

For different tensile strength values or/and different characteristic timber density the rotation angle is: 
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α is the rotation angle to be used in the determination of the yield moment, in degrees; 

α1 is the rotation angle according to Figure 4, in degrees; 

α2  is 10° for nails, staples and screws and 0° for dowels and bolts; 

ρk is the characteristic density of the timber where fastener is to be applied, kg/m3; 

ft is the tensile strength of the fastener, N/mm2. 

6.6 Results 

Determine the load, F1 and F3, at the rotation angle α according to 6.5.2. 

The yield moment, My, shall be calculated as given by: 
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and shall be determined to an accuracy of 1 %. 
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R rotation angle, α1, in degrees 

d diameter of the dowel type fastener, in mm 

Figure 4 — Rotation angle versus fastener diameter 

6.7 Test report 

The test report shall include the following information: 

a) description of the dowel type fastener; 

b) description of the test apparatus; 
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c) location of the free length, l2, along the shank of the dowel type fastener in the test; 

d) tensile strength of the steel; 

e) characteristic wood density; 

f) graphs plotting the values of the rotation angle and load; 

g) rotation angle used for calculating the yield moment; 

h) value of the yield moment; 

i) failure mode of the fastener at the rotation given by Equation (1). 

j) reference to this European Standard, i.e. EN 409:2009 
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Annex A 
(informative) 

 
Bending apparatus 

A.1 Apparatus 

 

 

Key 
1) fastener 
2) loose fitting bushing 
3) arm 
4) loose fitting bushing 
5) lever 
6) rod 
7) load gauge 
8) nail 
A) rotation point 
 

Figure A.1 — Example of loading apparatus for nails 
 

A bending apparatus suitable for nails is shown in Figure A.1 and consists of the following: 

a) the nail under test (1) is held at one end in a loose fitting bushing (2) fixed to an arm (3) that can be 
rotated about point A; 

b) the other end of the nail is put into a loose fitting bushing (4) which is fixed to a lever (5); 
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c) the lever (5) is suspended on a load gauge (7) by a rod (6) having freely rotating joints at both ends 
and having its axis perpendicular to the lever. 

The dimensions: 

h from the axis of rotation, point A in Figure A.1, to the axis of the nail and 

b between the axis of rotation A and the leading edge of arm (3) 

shall be so small in relation to the lengths of the lever 14 and of the rod 15 that the right angle between the rod 
and lever does not change by more than 0,1 rad during testing. 

The lever shall be stiff compared to the nail. 

With the arm (3) resting on the nail and the load gauge (7) set to zero the test shall be commenced by rotating 
arm (3) about axis A until the condition of yield within the free length ~ is reached. The length of bushings (2) 
and (4) shall not differ by more than 5 %. 

A.2 Expression of results 
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where 

Frnax   is the maximum load on the gauge, in newtons; 

Gtev   is the self weight of the lever, in newtons; 

l2   is the free length of the nail, in millimetres; 

l4   is the length of the lever, in millimetres. 
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