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Abstract A sample of nine Norway spruce side boards of narrow dimensions were tested in tension 

according to the standard EN 408. Strain fields were simultaneously measured using two 
master-slave connected measurement systems based on digital image correlation (DIC). 
Each system performed a separate measurement project measuring about 50% of the 
measurable length of each board and the results were combined, visualized and evaluated 
as one project using specific DIC software. The objectives were to investigate the 
possibility of measuring strain fields by use of multi-system measurements, to analyze the 
strain field distribution and to investigate the possibility of determining local modulus of 
elasticity (MOE) using strain field measurements. The results show that longitudinal 
strain fields were useful for identification of areas with reduced stiffness, that lateral 
board displacements, measured by the DIC systems, can be applied for identification of 
local defects, and that strain fields can be used for local MOE determination. 

 
Keywords side boards, strain measurement, contact-free, tension, modulus of elasticity 
 
 
1. INTRODUCTION AND AIMS 
It is well known that side boards, i.e. boards of narrow dimensions cut from the outer parts of a log, 
have outstanding material properties, but because of their slender dimensions they are rarely used in 
structural applications. They are also most often considered by the sawmilling industry as being 
unprofitable. To improve both applicability and profitability, Linnæus University and SP Technical 
Research Institute of Sweden have carried out research concerning wet gluing of side board 
laminations of Norway spruce into glulam beams. As part of this research, a sample of 116 side boards 
of dimensions 25×55×3000 mm were exposed to tensile strength tests performed in accordance with 
EN 408. For nine of the boards, surface strain fields were simultaneously measured using two master-
slave connected ARAMIS measurement systems based on DIC technique. The test set-up is shown in 
Figure 1 (Top left and Top right). Each ARAMIS system separately measured partly overlapping 
lengths of about 800 mm of the entire visible board length, the latter being approximately 1500 mm. 
The objectives were to investigate the possibility of measuring strain fields on long and narrow 
specimens using multi-system measurements, to analyze the strain field distribution along the boards 
and to investigate the possibility of determining local MOE on the basis of strain field measurements. 
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Figure 1 – Top left: Set-up for tension tests according to EN 408 and cameras for strain field measurement. Top 
right: Transducers for elongation measurement along the length l1 for local MOE determination according to EN 

408. Middle: Scanned image of measured board surface. Bottom: Combined longitudinal tensile strain field. 

2. STRAIN FIELD MEASUREMENT EQUIPMENT 
Each ARAMIS system consisted of two cameras placed at different angles in front of the object to be 
measured. The master-slave application implied that pictures were taken simultaneously by all four 
cameras at fixed time intervals during a load test. In this investigation, the interval was set to three 
seconds. Each double pair of pictures represented a unique so called load stage. Stereoscopic images 
of the measured surface were obtained separately for each system and load stage, and the strains were 
calculated in a large number of surface points on the basis of 3D coordinate displacements measured 
in the images. The measurement results of the two systems were for each board combined, visualized 
and evaluated as one project using specific DIC software. 
 
 
3. RESULTS AND CONCLUSIONS 
The combined tensile strain field in the longitudinal direction of one of the boards is shown in Figure 1 
(Middle and Bottom). The exhibited strains correspond to a load F = 37 kN. It could be concluded that 
the multi-system measurement technique is a forceful tool for providing a qualitative impression of the 
strain distribution over a surface for which the ratio between length and width is large. Strain 
concentrations appear at the knots, which is explained by the stiffness reduction that occurs in areas 
where the clear wood fibre direction deviates from the longitudinal direction of the board. Another 
result of the ARAMIS measurments is that local defects such as knots can be identified from plots 
showing edgewise lateral deflection of the boards. For such plots, knots such as those shown in Figure 
1 (Middle) corresponded with distinct peaks. Finally, local MOE was determined on the basis of 
average longitudinal strains measured over surface areas defined in camera images of the nine boards,
see Figure 2. The results were compared with 
local MOEs calculated from elongations 
measured, as required in EN 408, by two 
transducers positioned at opposite board edges, 
see Figure 1 (Top right). It was shown that strain 
measurements can be used for local MOE 
detemination. However, to fulfil requirements in 
EN 408, it is necessary that average area strains 
are simultaneously measured on two opposite 
board surfaces. 

 
Figure 2 – Area for average strain measurement. 
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