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Assessment of glulam structures using shear corersples
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1. INTRODUCTION

1.1. On site evaluation of timber structures

Timber has been a structural material for centurd@sl numerous examples throughout the world
demonstrate its durability. The advantages of glaednated timber, including its suitability forrg
spans, diverse shapes and attractive appearance itntle preferred material in wide span timber
structures. But timber is biodegradable, and danadigibuted to deterioration decreases the capacity
of structural members. At best, replacement of dgpdanembers is an acceptable option; at worst,
decommissioning of the complete structure is necgss

1.2. Shear test of glue-lines

The strength of glue-lines in glued-laminated timblements can be derived by shear tests on circula
core samples according to EN 392 or ASTM D 9059)&:h core samples, although they provide only
a local property value, are often used to makerémiees on the member strength. Since the quality of
the glue-line varies within and between membersltipie samples must be taken to account for
irregularities and to obtain reliable global estiesaof a member’s properties.

For testing, the specimens are placed into théesalapparatus with the glue-line oriented paradiel
the loading direction (Figure 1 right). The maximshear force value is used to calculate the average
shear strengthd) of the tested glue-line.

1.3. Objective

Alike other materials, glued laminated timber mersbeeed to be regularly inspected to prevent
premature degradation and avoid structural failudssvever, apart from visual inspection, there is a
lack of reliable methods to assess the integritynembers in service and to evaluate the quality of
glue-lines. The objective of the presented workoigvaluate the application of shear tests of glue-
lines in the assessment of existing timber strestur

2. CASE STUDY

2.1. Decommissioned ice rink

At the beginning of 2006, many timber structureCientral Europe collapsed, mostly due to heavy
snow loads. As a consequence, existing timber tstree were being monitored more closely. One
examined structure was the roof of an ice rink wit&rland, built in 1982 with seating for 4500
people. The complete assessment demonstratedhiabof structure did no longer fulfill safety
requirements and it was decided to decommissioBl i long sections of each main beam were
transported to the timber & composite lab of therBéniversity of Applied Sciences for further tests
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2.2. Material and methods

A total of 10 beam segments were cut into smalétsp From each 200 mm wide beam segment, 2
bending test specimen, 16 large scale shear speent60 core samples were cut. From the 150 mm
wide beam segments, 2 bending test specimen, 8 sheaimen and 30 core samples were cut. To
study the variation of shear strength within oneegine, eight additional cores were takes from 4
glue-lines each. Therefore a total of 20 benditf} large scale shear and 608 core samples were
extracted. The bending tests were carried out @sepoint tests and the bending strenfgthwvas
computed for each specimen. For the large scalar ghets, the specimens were loaded with three
glue-lines being exposed to the shear stress betimesupport and the loaded steel plate and the
shear strengthfs, were computed for each specimen. The tests ondieesamples were performed
according to EN 392 and the shear strenfghgfor samples without glue-lines) afg), (for samples
with glue-lines) were computed.

2.3. Results

The correlation between the shear strength of lilhe-lghnes with the other recorded strength valges i
illustrated in Figure 4.
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Figure 1 — Correlation between glue-line shear strengthtamider strengths

3. CONCLUSIONS

This paper reports on experimental investigatiomd @ subsequent statistical analysis regarding the
problematic of making inference on the performaotglued laminated timber beams based on the
shear strength of glue-lines. The results can bersarized as follows:

1. Tests on core samples can be used to deterh@énghear strength of glue-lines; however, as with
any technique that utilizes small specimens, timep$ss give only information about the specific
location which they were taken from.

2. No significant correlation between the sheaergth of glue-lines and the strength of gluelam
beams can be established; this is valid for thelipgnstrength and the shear strength of the beams.

3. The variation in shear strength of samples tékem the same glue-line is significantly smaller
than that from samples taken from different gluedi.

4. Since the results from visual inspections givelear indication on the state of existing timber
structures, the extraction of cores is often unseay; if strength estimates are necessary, samples
should be taken from the section were either dansagsible or large stresses are expected.

5. As a consequence of the aforementioned, the conpractise of deriving the strength of glued
laminated timber beams based on the glue-line gitnesf core samples tested according to EN 392
and evaluated according to EN 396 has to be sdyiquestioned.



