Introduction of recent researches in the laboratory of Engineered Timber Joints
ETJ, FFPRI

Introduction of Recent Researches in the Laboratory of
Engineered Timber Joints

Tomoyuki HAYASHI  Head of laboratory, Ph.D.(Agriculture)

tomoyuki @ffpri.affrc.go.jp

Masahiko KARUBE  Researcher, Ph.D.(Engineering)

, «C )
karube@ffpri.affrc.go.jp

the Forestry and Forest Research
Ingtitute (FFPRI) was largely re-organized. The
origin of ETJ was the Laboratory of “Industrial
Application of Wood Products’ where the timber
joints were researched before then.

Theresearch range of ETJ is everything
which wedding timber mechanicaly and also
relates joints and connections in timber
construction. We are mainly researching on joints
of timber structure made with axial members and its
structural performance.

These descriptions are brief introduction
of recent researches conducted mainly by the
member of ETJ. At the end of this booklet, some
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Basic properties of fasteners
Aim

The timber joint is consisted with few
fasteners as usual. So it is important to survey the
mechanical properties and characteristics of basic
unit of the fastened timber joint within the wooden
structures. And these results are used for
structural timber joint design as fundamental
property resources.

Keywords

Fastener, Nail, Bolt, Drift Pin, Cleavage length,
Embedding, Edge distance, End distance, Creep
Loading, Load to Grain Angle, Deformation ability,
Database

Reference
(Japanese)

Tensile test of fundamental Drift-pin joint Share & Cleavage test of Drift-pin joint
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Moment Resisting Joint

Aim

In design of wooden structure with
axial members, the joint has been evaluated as pin
joint which has only axial and sharing function of
traveling forces except moment force. We
innovate and develop its design as a joint which
can transmit moment from one-member to the
other member. This Joint design expands wooden
frame probability and it is necessary for planning
larger complicated wooden structures.

Keywords
Wooden Large Frame Building, Portal Frame, High , ,
Strength Joint, Toughness, Deformation Ability,
Reliability
Reference

1994, Kohei KOMATSU, Yuji YAMANAKA, Takumi INOUE, Development of Glulam Moment-Resisting Joints for

Multi Story Timber Buildings, Proceedings of the '94 Pacific Timber Engineering Conference(English)
1992, , , Vol. 38 No.11 (Japanese)

i

Cyclic loading of Moment-Resisting Full-sized T-shape specimen  Close up of Ful I-Iéi zed T-shape Joint
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Lattice Beam
Aim

Plane lattice beam has many 1

advantages because it can sustain less stress at
each member than one-directional structures, and
also high anti-buckling performance. In this study,
we tested “ Cross-shape” unit lattice beams by
center point bending test until failure. Failure
mode was very ductile and maximum strength was
aso higher than that expected from
one-directional beam specimen.

Keywords
Inner Steel Splice Plate, Deformation Ability, Drift , , ,
Pin, Dynamic joint damping, 2 way Action ,2
Reference
(English)

Bird eye view of Lattice Beam
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Lag-screw Bolt

Aim

In addition to one-directional glulam
semi-rigid portal frame, we extended our technique
to “the two-way moment-resisting joint.” For this
end, we developed new special connector to
realize two-way joint. The photo shows how this
newly developed connector “Lag-screw Bolt” is
being derived into large glulam column with which (
two-way glulam semi-rigid portal frame structures
can be constructed.

Keywords
Orthogonal 2 ways Rigid-Frame, Multi-Story 2 ,
building, On-site assembly performance

Reference

1994, Kohei KOMATSU, Wood Column-Beam Joint Structure Using Lag Screw Bolts, Australian Patent Application
No. 71550/94

1994, Kohei KOMATSU, Wood Column-Beam Joint Structure Using Lag Screw Bolts, Canadian Patent Application
No. 2

1994, Kohei KOMA
Application N©

1994, , Kohei KO Colu ee i t y L& [ Application No.
08/298

1994, ]

1994, Kohei KOMAT Adet al: i Sti ints for Multi-Story
Timber Buildipas; ceedi F

1994, ,

1995,

(1,94
Vol. 76 (Jap:

#

Cyclic Iading of Beam to Column Full-sized specimen Driving L-screw Bolt
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Mechanical Insert Type Joint

Aim

Japanese Traditional carpentry joints
have been estimated in the aspect of esthetic,
good on-site assembly performance and fire
resistance. But, its mechanical performance has
not been sufficiently studied scientifically. So
precise structural design was difficult. In this
research, we would like to review this traditional
joint technique so as to design by using recent
engineering knowledge.

Keywords

Mechanical property, Engineered Wood Products,
Japanese Traditional Joint and Connection, Joint
Design, Factory Pre-Cut

Reference
1988, , , 38 (Japanese)
1995, , , 45
(Japanese)
1995, LVL
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_(Japanese) —
(Japanese)

g

Full-sized bending test

Tensiletest of Pre-cut joint Tensile testment
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Large scale G.L.T. Buildings
A few large scale G.L.T. buildings have
been completed during past several years by
utilizing joint research results which was partly 2
contributed by ETJ. Photos below show
representative large scale G.L.T. buildings which
have deep relationship between us.

Reference
(Japanese)
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Forest Resource Analysis Division of FFPRI(Ibaraki, JAPAN)
( )
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Obihiro brunch of Forestry Agency (Obihiro-c., Hokkaido, JAPAN)
( )
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Timber Bridge
Aim

In addition to wooden buildings, timber
bridges have recently come back again as a new
timber products here in Japan. In North America
and Europe, there are alot of timber bridges newly
developed by the latest timber engineering
knowledge. Even in Japan, afew researchers have
just started their study in this field. ETJ members
are also positive in this field and some actual
timber bridges have recently completed as shown
in photos below.

Reference
1994, Glulam arch bridge and design of it's moment-resisting joints, Kohei KOMATSU, Seizo USUKI, Proceedings of
the 27th meeting of CIB-W18(English)
1995, T
;- 41A, (Japanese)
1994, Drift pin connections with  -shaped internal steel plates for an arch bridge, Seizo USUKI, Kohei KOMATSU,
Isao KAGIWADA, Hidehiko ABE, Proceedings of the '94 Pacific Timber Engineering Conference (English)

L]

3 pi nt bending test of Box G.L.T. Beam
3

Close up of Box Arch B Joint
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Others

Following is the list of researches done
mainly by the members of the laboratory of ETJ
except af orementioned research in this booklet.

Hyogo-ken Nanbu Earthquake ( )

of existing wooden ial houses. ETJ
members also attend for investigation of
damaged wooden S
Awgji-island severakti

1988, Kohei KOMAT$ ; SPull-Si d A sis on Glulam Two -

Storied Portal & Research, Vol. 31

1988, Kohei KOMATSU and Y oshihi : and Analysis on Glulam Two -
Storied Portal Frames, Proceedings of the 1988 International Conference on Timber Engineering, Vol. 2, pp.
205-220, Seattle, (English)

1988, Kohei KOMATSU: Analysis of Glulam Frame St ructures Considering Non-Linear Characteristics of Fasteners |
[Derivation of Analytical method], Journal of Japan Wood Research Saciety, Vol. 34, No. 7, pp. 581-589,
(Japanese)

1989, Kohei KOMATSU, Noriaki MAEDA and Kazumi HORIE: Analysis of Glulam Frame Structures Considering
Non-Linear Characteristics of Fasteners |1 [Verification by Experiments], Journal of Japan Wood Research
Saciety, Vol. 35, No. 3, pp. 201-211, (Japanese)

Depth Effects on the Modulus of rapture

1988, Kohei KOMATSU and Norio KAWAMOTO: Modulus of Rupture (MOR) of Large Glulam Beam Composed of
Arbitrary Laminae, Summaries of Technical Papers of Annual Meeting, Architectural Institute of Japan, pp.
77-78, (Japanese)

1988, Kohei KOMAT SU and Norio KAWAMOTO: Modulus of Rupture of Glulam Beam Composed of Arbitrary
Laminae, International Council for Building Research Studies and Documentation, Working Commission W18A -
Timber Structures CIB-W18/21-12-1, Vancouver, September, (English)

Steel Gusset Plate

1989, Koheil KOMATSU: Behavior of Nailed Timber Joints with Steel Side Plates, Proceedings of the 2nd Pacific
Timber Engineering Conference, Vol. 2, pp. 89-94, University of Auckland, New Zealand, (English)
1989, , , 39 (Japanese)
1989, , ,
, 39 (Japanese)
1990, ) ;
, , 40 (Japanese)
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1991,
, , 41 (Japanese)
1992, , ,'92 (Japanese)
1994, 1 ) , )
, , , ,'94 (Japanese)

Portal frame

1990, Kohei KOMATSU, Norio KAWAMOTO and Saburo UESUGI: Performance of Glulam Portal Frame,
1992, Kohei KOMATSU and Norio KAWAMOTO: Analysis of Glulam Semi-Rigid Portal Frames Under Long-Term
Load,

Trussed Beam
1989, , , , 39 (Japanese)

Parallel Trussed Beam
1990, , , , , , 40 (Japanese)

Dynamic transmission

1995, , ) , ) )
44 (Japanese)

High Strength Gluing
1992, , , , ,'92
(Japanese)
Carbon Fiber
1992,
(Japanese)

Partial Compressio
1991,

Fire Resistance

1990, , 40

1988,
, pp. 99-100, (Japanese)
1989,
,'89 , pp. 101-102,
(Japanese)

Norio KAWAMOTO and
Strength of Bolted Jointsin
Timber of SUGI, Summaries of
Annua Meeting, Architectural
103-104 (Japanese)

1989, Noriyuki KANAYA,
Kohei KOMATSU:
Glued Laminated
Technical Papers of
Institute of Japan, pp.
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