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EFFECT OF MOISTURE CONTENT ON MODE I AND MODE II FRACTURE TOUGHNESS OF WALNUT AND CHERRY
Koji Murata?® Erik Valentine Bachtiar®, Peter Niemz®
8Graduate School of Agriculture, Kyoto University
"Institute for Building Materials, ETH Zirich
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% R %8 & : Analysis of fracture mechanics of timber as quasi-brittle material
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Swiss Federal Institute of Technology Zurich (ETH Zurich) mainly consists of two campuses - ETH
Zurich Zentrum and ETH Zurich Honggerberg. The former is located next to Zurich University near
the central train station. The historic building was constructed in the 1860s. Lectures are usually held
on this campus (Photo 1). The latter is located in the suburbs of Zurich city on the top of the
Honggerberg hill. Beautiful pastures surround the campus (Photo 2). Science courses at ETH Zurich
moved to the Honggerberg campus in the 1970s. The campus and buildings were developed with
modern functional facilities in 2003 (Photo 3). | worked at ETH Zurich Honggerberg.

Photo 1 Photo 2 Photo 3

The department of Civil, Environmental and Geomatic Engineering (Department Bau, Umwelt und
Geomatik, D-BAUG) is one of the 16 departments in ETH Zurich (Fig. 1). The department was
founded in 1999 and consists of 10 institutes (Fig. 2). | stayed at the Institute for Building Materials
(Institut fur Baustoffe, IfB) (Photo 4), which belongs to D-BAUG. The institute (IfB) consists of six
research groups. | worked at the Wood Physics group with Prof. Dr. Peter Niemz, who already retired
in 2015. He now works as a part-time researcher. Prof. Dr. Ingo Burgert is responsible for two groups;
Wood Physics group and Wood Materials Science group (Photo 5). The Wood Physics group mainly
focuses on macro- and micromechanics of wood, wood composites and adhesive joints or effects of
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moisture and heat on wood and wooden materials. The Wood Materials Science group focuses on
biomimetic and chemical modification of wood and wood-based materials. Prof. Burgert is a chemist,
and he concurrently holds a position at Swiss Federal Laboratories for Materials Science and
Technology (Eidgendssische Materialprifungs- und Forschungsanstalt, Empa). The two groups have
over 20 researchers (Photo 6). They are PhD students and postdoctoral researchers. Undergraduate
students and master’s course students do not belong to the laboratory. Almost all of the members
come from other countries - Germany, France, Italy, Austria, Russia, China and Indonesia. Prof.
Niemz and Prof. Burgert are Germans. The laboratory has an international demographic, so the
members usually speak in English. All lectures in master’s course in the building materials in the
institute are held in English, which is spoken by 80 % of people in Switzerland. People there can
speak English. Communication English is commonplace in Switzerland.
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Fig. 1 Organization of ETHZ Fig. 2 Organization of D-BAUG

Photo 4 Entrance of IfB Photo 5 Instruction of IfB Photo 6 Member of Lab.

| studied about fracture mechanics of wood specimen in the laboratory with Erik V. Bachtiar, a PhD
student (Photo 7). He graduated from an Indonesian university and received a master’s degree from
Dresden University of Technology (Technische Universitat Dresden; TUD). We performed an Arcan
test of Walnut and Cherry specimen (Photo 8). During the test, a digital camera captured the fracture
process. The strain changes were obtained by a digital image correlation technique (Photo 9). A single
edge-notch specimen (SEN) broke as a brittle material, but the fracture process zone in the elastic
region was successfully observed in the strain distribution.
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Photo 7 Erik V. Bachtiar Photo 8 Arcan test Photo 9 Mode | fracture

Prof. Niemz also participated in the development project of glulam and cross-laminated timber (CLT)
made of beech lamina. The trial construction is already built at the ETH Zurich Hénggerberg campus
(Photo 10). Hardwood glulam including beech glulam is superior to softwood glulam in its
mechanical properties although the cost is marginally higher. Half of the forest area is broad-leaved
trees in Japan. Engineered wood products (EWPSs) of hardwood may have a good potential compared
to Japanese softwood EWPs.

Almost all members of the laboratory hold the post at Empa. They participate in the NEST project at
Empa campus, which explores the future of buildings (Photo 11). New technologies, materials and
systems developed by ETH, Empa and other institutes are used in the NEST building. The vision
wood unit was installed into the skeleton structure of NEST building. The wood unit was
prefabricated using hardwood CLT in the factory of wood construction company.

Finally, Prof. Niemz and his wife invited me for a drive to Einsiedeln and Luzern with my family
(Photo 12). After that, they invited me to their home. Thanks to the professor’s kindeness, | can make
a good relationship.

Photo 10 Beech glulam Photo 11 NEST in Empa Photo 12 Prof. Niemz and me



