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1. Introduction 
Many structural problems originate from the 

insufficient performance of connections. The 
most common connection type used in timber 
structures is the dowel-type connection. 

The purpose of this report is to specify the 
influence of various parameters of a dowel-type 
connection on the embedment strength and 
stiffness of wood specimens under a steel 
dowel. This paper reports differences between 
embedment tests according to European [1] and 
American standards [2]. 

Embedment tests in fiber direction are 
performed on wood specimens with different 
densities, which were prepared by different 
drilling devices. Furthermore, dowels with 
different roughness were used and – in some 
tests - the use of reinforcement to prevent 
cracking of the wood. 

2. Specimen preparation and 
experimental procedure  

The wood was Norway spruce with a density 
ranging from 330 to 510 kg/m³. The samples 
were 168 mm high, 72 mm thick and approx. 
200 mm long. 

Holes with diameters of 12 mm were drilled 
through the specimens. Different drilling 
devices (CNC machine, a drill press, hand drill) 
were used which led to different precisions of 
the holes. 

The preparation procedure is in accordance 
to the European standard EN383 [1] for 
embedment tests. For tests according to the US-
code ASTM D5764 [2], the samples are cut 
along the axis of the hole into two specimens. 
The surfaces of the US-style bore holes were 
measured to obtain data on straightness and 
waviness of the bore holes. The specimens were 
then cut to lengths of 192, 96, 48, and 24 mm 
respectively in order to measure the influence 

of the embedment length on strength and 
stiffness. 

Embedment tests are performed by inserting 
the dowel into the bore holes and applying 
compression load onto the dowel. In the 
European tests, pressure is applied on both ends 
of the dowel, for the US-tests uniformly 
distributed along the length of the dowel.  

3. Results 
Exemplarily, the results of preliminary tests 

are shown in Figure 1. The positive effect of 
reinforcement is obvious which restrains 
cracking and increases maximum load and 
stiffness.  

 
Figure 1: Load-displacement curves for 

embedment tests without (continuous lines) and with 
reinforcement (dashed lines) 
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