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I. Title

A Study on the Industrialization of Glulam-Construction Using

Small-Diameter Timber from Thinning

II. Importance and Objective of Study and Development

Thinning is uprising as a urgent problem in national policies as well as
efficient improvement of a seed of tree and management of bringing-up of
forest. But the owners of forest do not intend to exploit a forest because of the
low price of tree and the managers of forest also do not participate in the
production of small-diameter timber from thinning. Therefore, to cut off the
vicious circle in demand and supply, it is needed to study the ways in
magnifying the supply of the timbers from thinning in the construction market.

Unfortunately a method of construction so called 2"X4” being popular, is
applied widely to the construction of a wooden house at present. Because the
increase of introducing of foreign techniques and importing the related materials
reduces the consumption of domestic materials, it is immediately needed to
develope the corresponding wood structural system.

Thus, in this study a prefab wood structural system is developed having the
competitiveness in culture and inheriting the structural characteristics of Korean
house. The advantages of timbers from thinning used in this system included
reuse, recycle, sustainabilily, environment-friendly, and the stabilization of supply
and demand of the materials. The sizes of section area and the types of
connection between the glulams, glue laminated timber, were determined on the
basis of experimental tests. The systematical producing processes are applied to
the development of standardized parts. And the architectural design of wood

house and a sample product are presented.

III. Contents and Extents of Development
The contents and extents of this study are outlined as the practical design
of traditional wood structure using small-diameter timber from thinning, the

development and manufacture of parts, and the experimental tests on materials



and structural members such as beam, column, and connections.

1. Practical design of traditional wood structure using small-diameter

timber from thinning

The elements for realizing the traditional wood structure cab be found by
analyzing the methods of construction and the structural characteristics of wood
structures in Korea dynasty era. To utilize the results, a draft of design on a
versatile test space of which net areas is 314 pyung was made out using the
design sections and connections assumed on the basis of standardization of
member, simplifying of method of construction, minimization of process of
producing, and elevation of structural capacity.

After a review of the draft of design which brings focus into the results of
test on each member, principle structures, and connections, the final design

proposal capable of industrializing is suggested.

2. Test of Structural Members such as Beam, Column, Connection
The specimens proposed in a draft were made of material woods and
glulams. Tests are carried out to confirm the structural capacities and

characteristics of traditional wood structures.

3. Development of materials and Manufacturing of Specimens

The beams for tests are manufactured variously according to the patterns of
arrangement of lamination composing the beam. After tests, the result are
utilized in manufacturing the specimens for another testing. The full size joint
specimens were assembled and it reflected the effect of variables in design such
as the optimum dovetail size, the method of connecting between beam and

column, and the method between beams.

IV. Results of Study and Proposals for Utilization



1. Results of Study

The basic size of beam in this study was 150mmx300mmx3600mm (the ratio
of width to depth is 1:2) and the other members such as column, rafter, joist,
and upper and lower lintel were manufactured on the basis of the basic beam
size.

1) Utility Design : The room of 3.6mx3.6m is a standard size of which the
determination included the mixture of sit-down and stand-up in life style. Three
continuous beam of maximum span of 7.2m is available on the structural design.
The application to the structural system is reviewed and verified through tests.
Member module has relation with the size of members interconnected because
beam and column are connected by the dovetail and mortise joint. For the beam
with the width to depth ratio of 1:2, test results show that the dovetail joint
display its full ahility in case that the width and length of dovetail are
one-third and one half of the width of beam respectively.

A traditional wood house, so called "Ourhouse No.1”, was developed of which
this modular system is reflected in the process of design

2) Development of materials and Manufacture of Specimens : Some datum
on the structural capacity and fracture mechanism are obtained from tests and
applied to establishing of data base and the design of wood structures.

3) Structural test : The dovetail used in the traditional wood structure has
been confirmed to have a ability of resisting the lateral forces. But it is needed
to be careful in keeping the accuracy in construction and minimizing the
deformation due to the change in moisture content.

It is cleared up that the size and pitch of wedge have a great role in the
capacity of joint and that the stiffness of S1Zo] 2FA|(?) joint is respectable. It
is thought that this joint can be applied to the rehabilitation of cultural assets.
If roof frame is built up more strongly in structural design, it is possible to
make a structural design optimize because three continuous beam in the frame

reduces the effect of moment applied to the column.

2. Proposals for Utilization



Because 'Ourhouse No.l’ developed in this study include the function of
residence as well as small public facility, it can be applied to public facilities in

a small region as follows

1) Because 'Ourhouse No.l’ is designed on the assumption that the glulams
are supplied with by its mass-producing, to make this system recognize as one
of high added value industries is needed to develop the mountain village by
using wood structures, to provide the ways in utilizing the sources of woods, to
constitute some industrial complexes for manufacturing glulam, and to amend

the provisions on fire protection.

Application part Plans of application

Supply of wood house in farm and fishing village

Changing the structural system of the public facilities such as

hall and office into the wood structure
Forestry Field | Development of mountain village and tour park

Constitution of environment-friendly construction business
(forest product process business + construction related

business)
Development of environment—friendly buildings
Introducing wood structural system to educational facilities (a

primary school building, an assembly hall, a gym, etc) and a
public assembly facility

Introducing wood structural system to middle-story residential
Field building

Introducing wood structural system to an office and a station

Architectural

building in a small local city

2) Transferring the techniques developed to related companies cab be a key
point to create the new demand of domestic woods. It is thought that
accelerating of utilization of domestic woods and making the industrial base in
forests business are a help in part to settle the problems in economical
efficiency related to thin out forest. It is expected that the development of
another member using composite materials and the application for a patent grow

the wood construction business.
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Deflection O (cm)|Load P (ton)| Moment M (t-m) |stress O (kg/cm?) E(kg/cm?)
TYPE 1 2 1 2 1 2 1 2
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.1 0.2 0.1 0.2 0.0 0.1 1.3E+04 [4.0E+04
0.2 0.5 0.6 0.4 0.5 0.2 0.2 4 6E+04 |5.7E+04
0.3 0.9 1.1 0.7 0.8 0.3 0.4 5.5E+04 |7.1E+04
0.4 1.3 1.4 1.1 1.1 0.5 0.5 6.2E+04 |7.2E+04
0.5 1.8 1.9 1.5 1.5 0.6 0.7 6.7E+04 |7.6E+04
0.6 2.2 2.4 1.8 1.9 0.8 0.8 6.9E+04 |7.9E+04
0.7 2.7 2.8 2.2 2.2 1.0 1.0 7.2E+04 |8.0E+04
0.8 3.2 3.2 2.5 2.6 A 1.2 7.3E+04 |8.2E+04
0.9 3.6 3.7 2.9 3.0 1.3 1.3 7.4E+04 |8.4E+04
1.0 4.0 4.2 3.2 3.3 1.4 1.5 7.4E+04 |8.4E+04
1.1 4.5 4.6 3.6 3.7 1.6 1.6 7.5E+04 |8.5E+04
1.2 5.0 5.0 4.0 4.0 1.8 1.8 7.7E+04 |8.5E+04
1.3 5.6 5.5 4.4 4.4 2.0 1.9 7.9E+04 |8.5E+04
1.4 6.0 5.9 4.8 4.7 2.1 2.1 8.0E+04 |8.6E+04
1.5 6.5 6.4 5.2 5.1 2.3 2.3 8.0E+04 |8.7E+04
1.6 6.9 6.8 5.6 5.5 2.5 2.4 8.0E+04 |8.6E+04
1.7 7.4 7.3 5.9 5.8 2.6 2.6 8.0E+04 |8.6E+04
1.8 7.9 7.7 6.3 6.2 2.8 2.7 8.0E+04 |8.7E+04
1.9 8.3 8.1 6.6 6.5 2.9 2.9 8.0E+04 |8.6E+04
2.0 8.7 8.6 7.0 6.9 3.1 3.0 8.1E+04 |8.7E+04
2.1 9.2 9.0 7.3 7.2 3.3 3.2 8.1E+04 |8.7E+04
2.2 9.6 9.4 7.7 7.5 3.4 3.3 8.0E+04 |8.6E+04
2.3 10.0] 9.9 8.0 7.9 3.6 3.5 8.0E+04 |8.7E+04
2.4 10.5] 10.3 8.4 8.2 3.7 3.6 8.0E+04 |8.7E+04
2.5 10.9| 10.7 8.7 8.6 3.9 3.8 8.1E+04 |8.7E+04
2.6 11.4] 111 9.1 8.9 4.0 3.9 8.1E+04 |8.6E+04
2.7 11.8] 11.5 9.4 9.2 4.2 41 8.0E+04 |8.6E+04
2.8 12.2] 11.9 9.7 9.5 4.3 4.2 8.0E+04 |7.8E+04
2.9 12.6] 12.4 10.1 9.9 4.5 4.4 8.0E+04 |7.9E+04
3.0 13.2] 12.7 10.5 10.1 4.7 4.5 8.1E+04 |7.8E+04
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