
Glued-in Rods in Cross Laminated Timber 
The aim of this Master’s Thesis is to analyse glued-in rods in cross laminated timber (CLT). CLT is an engineered wood product 
developed in Austria and Germany around 1990 where the application of glued-in rods in CLT has not yet gained much attention. Over 
the last 30 years, research of glued-in rods in structural timber and glue laminated timber (glulam) have shown promising results, why 
this thesis elaborates the difference between glued-in rods in CLT and glued-in rods in structural timber and glulam.  
The subject of the thesis has been to describe the general structural behaviour of glued-in rods and how it is influenced by the material 
properties of the three basic components; a rod, adhesive and a timber element. The study has focused on an experimental test 
program with analysis of failure modes and pull-out strength of 13 different test series. After this, an analytical modelling of glued-in 
rods in CLT and a parameter study by FE-modelling in the software program ANSYS is conducted. 
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The experimental test 
program shows the prior 
factor of influence to be: 
- Grain direction           

Parallel or perpendicular to rod 
- CLT composition            

3- or 5-layer 
- Bond length                      

80mm, 120mm or 160mm 
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Estimation of shear stresses at adhesive-timber interface and pull-
out strength of a glued-in rod in CLT by a Bar Shear Lag Fracture 
model (BSLF model).  

Important parameters: 
- Axial stiffness ratio, α 
- Brittleness ratio, λ 
- Local Shear strength, τf 
- Fracture Energy, Gf 
 

Visualisation of stress distribution through parameter variations to 
enlighten the influence of each. The parameter study is based on 
stress singularities and mean stresses. 

Important parameters: 
- Bond length 
- Rod diameter 
- Element width 
- Composition 
- Type of timber element 
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Perpendicular to grain failure 
- Wedge formed failure mode 
- Double symmetric failure surface 

 
Parallel to grain failure 
- Cylindrical formed failure mode 
- Axisymmetric failure surface 
 

A glued-in rod transfers an axial load from a rod to a timber element 
through shear stresses in an adhesive layer, where several 
parameters such as bond length la, grain direction φ, rod diameter d 
and adhesive thickness t have influence.  

 

 

 

 

 

 
The surface texture of the rod is very important, since a deformed or 
threaded steel rod causes an interlocking mechanism to occur at the 
steel-adhesive interface. The load is transferred through 
concentrated normal stresses between ribs and adhesive and takes 
place by adhesion as a usual adhesive connection with a continuous 
shear stress at the adhesive-timber interface. 
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