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Laboratory of Engineered Timber
Joints(ETJ) is very new laboratory
whose born was October In 1988. It
has only one year passed now. During
the past year, we have been doing a
lot of experiments relating to the
engineered timber joints.

Followings are brief introductions
of recent researches done mainly by
the members of the Laboratory of ETJ.
Some of which, however, were done
with members of Timber Structures in
which Komatsu was belenged while the
experiments were done.
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1. Full-Size Loading Test on The
Two-Story Glulam Portal Frames
[Aim of the Research]
@ to make sure the possibility of
rigld-jointed timber frame structures
using straight glued laminated timber.
@ development of moment-resisting
joints which enable the rigid-jointed
timber frame structures.
@ development of non-linear Finite
Element Method which can consider the
nonlinearity of each fasteners
composed of moment-resisting joints.
@ verification of nonlinear FEM by the
full-size experiments.

[ Summary of Result]

() Three types of noment-resisting
joints were developed using the
nailed Jjoint with steel side plates,
bolted joint with steel side plates,
and drift-pin joint with insert-tyvpe
steel plates.

& Three full-size{Span Bm) two-story
portal frames were made using three
different joint methods. Comparisons
between nonlinear FEM analysis and
full-size loading test showed that the
behaviour of the portal frame
composed of nailed joint was most
precisely predicted, while drift-pin
joint was affected by the Initial
clearance between pin-hole and pin.
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Photo. 1 Full-size two-story Iulam p{)tal frame loading test(CN3472-24)
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2. Depth Effects on the Modulus of
Rupture of Glued Laminated Beam
[Aim of the Research]
(D derivation of an equation for
predicting modulus of rupture of
clued laminated beam composed of
arbitrary laminae without using size
effect modification factor.
@ verification of derived eguation by
a series of destructive tests on the
full-size glued laminated beans
having various beam depth( from 30cm
to 91cm) and span(5.7m to 12m).

[ Summary of Result]

@ an equation which can predict
modulus of rupture of any glulam beam
composed of laminae with arbitrary
grade, size, and arrangement at the
most critical section in the beam was
derived by applying the multi-layer
composite beam concept.

@ size effect on the MOR could be
expressed by only the equation
derived in this study without using
so-called modification Tactor.

) experimental result obtained on the
full-size Douglas fir glulam beams was
compared with predicted one based on
the Monte Carlo method, In
consequent, derived equation was
considered to be roughly held good.

Photo. 2 Four-points bending
strength test on Douglas Fir
glulam beam with largest
depth of 91 cm (CKN25T5-14).
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3. Strength Properties of Dowel-type
Fasteners In Glued Laminated
Timber Made of Domestic Softwood
Timber

[Aim of the Research]

D to make sure the effects of joint
configuration(end or edge distance
and fastener space) on the strength
properties of dowel-type fasteners in
glued laminated timber made of
domestic grown softwood timber
represented by SUGI(Cryptomeria).

@ to clarify the difference between

Joint strength loaded perpendicular

to the grain and parallel to the

grain, as well as the difference
between drift pin Jjoint and bolt

Joint.

® evaluation of current design

equation for dowel-type fasteners

like drift pin, bolt and so on.

[ Summary of Result]

M In the case of parallel to the grain
loading, effects of end distance and
fastener's space were more evident as
the diameter become larger. Yielding
strength of drift pin Jjoint with
insert steel plate could be well
predicted by the equation derived by
Larsen.

@ In the case of perpendicular to the
grain loading, edge distance and
aspect ratic of dowel were greatly
affected on the joint strength.

@ For ultimate strength, bolt joint
was stronger than drift pin joint
owing to the effect of washer. For
stiffness, no clear distinction was
observed.

Photo. 3 Strength test on drift-pin

joint with insert steel plate in SUGI
glued laminated timber loaded
perpendicular to the grain

(CN1952KAWA-26)
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4. Shear Performance of Nailed Timber
Joints with Steel Side Plates

[Aim of the Research]

@ to make sure the effects of timber

density, nail diameter, thickness of

steel plate, and load angle to the

grain on the performance of nailed

timber joints with steel side plates.

@ to predict the nonlinear behaviour

of nailed timber joints with steel side

plates using nonlinear finite element

method speclally developed.

@ to evaluate the current permissible

nall load determined based on the

wood-to-wood nailed joint strength.

[ Summary of Result]

(I Effects of steel plate thickness,
load angle to the grain on the
ultimate strength of nailed timber
Jointe with steel side plates were
rare. While timber density acted as a
dominant role to the shear
performance of nailed timber joints.
& Nonlinear behaviour of nailed
timber Jjoints could be predicted
reasonably by the FEM up to the slip
deformation of the order of nail
diameter. In the more large
deformation region, effect of nail
head resistance was observed.

@ According to the Monte Carlo
Method using experimental data
obtained in this research, the current
permissible load of nall with steel

side plates were estimated about 20%
lower than th_e simulated result.
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Photo. 4 Single shear
fest on nailed timber
joint with steel side
plates (loaded parallel
to the grain)
(CNT958-13)
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5. Performance of Glulam Moment
Resisting Joints
[Aim of the Research]

J to clarify the structural
performance of glulam moment
resisting Joints composed of two

different joint methods, i.e. nailed
joint with steel side plate and drift
pin joint with insert steel plate(s).

@ to develop the working stress
design method for glulam portal
frames built on-site using the
straight glulam members by employving
the moment-resisting Joint technique.
@ to obtain basic data for considering
the ultimate strength design method
in near future.

[ Summary of Result]

(I According to static eyeclie loading
tests, moment resisting jolnts using
nails with steel side plates showed
higher imitial stiffness, ductility,
and suitable damping capacity
compared with those joints using drift
pins with insert steel plate(s).

& Drift pin jolnts should be designed
in WSD method by taking account
adequate load factor because of its
brittle characteristics, while nailed
joint might be able to be designed on
the basis of duetility, because

suitable ductility can be cobtained as
the the number of nail decreases if
more higher permissible nail load than
the current ones should be assigned.
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Photo.5 Static cyclic
loading test on the

glulam moment
resisting T-shape
joint. This photo

shows drift pin joint
with insert steel
plate (CN3484-20)
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6. Ongoing Researches 6. BE#HTTORSR

Photo. 6 Duration-of-Load test on glulam portal frames. In this portal frame,
every joint has different fastener's arrangement. Dead load was assigned to
satisfy the condition that the most critical fastener meets to the permissible
long term load({CN1421-13).
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Photo. T Four-points bending strength test on glulam beam joint specimen. This
joint is basically composed of drift pin joint with insert steel plate, but
steel plate itself is also connected on-site oy the "high-tension bolts" to
make the on-site labor easier than the conventicnal method (CNST30-14).
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6. Ongoing Researches (Continued) 6. HEMTHOPIE (o5%)

Photo. 8 Glulam moment resisting
T-shape joint specimen composed of
nails with steel slde plates. Photo.
shows a lot of thermo couples
attached on the steel plates to
measure heat distribution under fire
endurance test. This experlment is
being done with co-operation with
Fire Protection Research Laboratory
(CN43-38KAWA-14).
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Photo. 9 Glulam moment resisting T-shape joint specimen compos 1 of nalls with
steel side plates. A glulam plate of 30 mm thickness was glued on he steel side
plate to protect it from direct fire attack in the fire endurance test. This
experiment is being done with co-operation with Fire Protection Research
Laboratory (CN43-38KAWA-1T7).
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7. Miscellaneous Experiments 7. TOfioEEE

Photo.

itself
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basically composed of
is also connected on-site by the "high-tension bolts" to make the on-site
labor easier than the conventional method (CN1OS0-19).

Photo. 10 Static eyelle loading test
on a glulam cross lapped knee joint
specimen. This moment resisting
joint was composed of two column
members and a single beam member
jointed with 12 mm through bolts
with "Appel Rings™ Iinserted at
interfaces between beam and column
leaves. On-site use elastomer glue
was alseo added for the other
specimen (CN5359-15).

HH10 HHTFEEELEHEHFEES
HoBrEagr ELNNhEE, cox—
v bEESRE- 2RV oEAREKC
[Ty | Z@ALL 2mmE N E
P LTESLA-LVDOTH D, BloREK
CHFECHERAEEESA RN L 2.

Statle eyelic loading test on glulam knee joint specimen. Thls joint is

drift pin joint with insert stecl plate, but steel plate
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10
7.Miscellaneous Experiments (continued) 7. *ofboRE (oT%)

Photo. 12 Static cyclic loading test
on a traditional post and beam
"Nuki” frame structure. Post and
"Nuki"-beam joint was composed of
traditional "Nuki" joint whose load
carryilng capacity depends on
embedment strength of timber
{CN3928-35).
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Photo. 13 Static cyeclic horizontal loading test on a full-size two story post
and beam frame structure, Post and beam joint was basically composed of
traditional splint tenon with hardwood dowels joint (CN9156-32).
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