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ARA R &4 (Wood and Non-wood Hybrid System )
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RERM  BEAMERE RELGHAEMZBY - F—BZH
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HHENE &S mEAAME LM EE (Canadian Forest
Ecosystem Research Network of Site, FERNS) & &
M E # 4 %5 % 4 (Taiwan Ecosystem Research
Network, TERN) » 4 4 B A R UL B E -

47857 % ¢ 3 F B4 FERNS £ TERN & &2 T/ ©

A RR YA AT PR EA RSk TR
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7.5 445 ¥ M4 3] Alberta Newsprint Company
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H oo N 1A ARibdE A A ) B B 4 (Thermalmechanical Pulp,
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Maple Room, Greenwood Inn (4485 Calgary Trail N.)

BILATERAL WORKSHOP
September 13th-14th, 2001

Edmonton, Alberta

AGENDA

Thursday, September 13th, 2001

8:00-8:15 am Registration
8:15 am Opening Ceremonies I de la Roche
-Welcome Remarks
-Objectives of Bilateral Workshop
8:45 am Overview of Canadian Forestry and Forest Products  |B Case
9:30 am Overview of Taiwan Forestry and Forest Products J-C Yang
10:15 am Break
10:30 am Environmental Merits of Wood Construction J Dangerfield
11:00 am Energy Consumption and Carbon Dioxide Emission  [SY Wang
Related Issues of the Forest Products Industry in
Taiwan
11:30 am Energy Consumption and Carbon Dioxide Emission  [HT Lin
Related Issues of the Building and Construction
Industry in Taiwan
12:00 pm Lunch Hosted by CFS
1:00 pm to 4:30 pm |Intensive Forest Management, Impacts and
Implications
1:00 pm Context; Global and Domestic J Farrell
1:30 pm Fire Impacts on Forest and Communities K Hirsch
2:00 pm Insect and Disease Implications K Mallett
2:30 pm Discussion & Questions J Farrell
2:45 pm Break
3:00 pm Climate Change Impacts on Intensively Managed D Price
Forests
3:30 pm Integration of Wood Ultilization with Forest T Zhang
Management
4:15 pm Questions and wrap up J Farrell
6:00 pm Reception & Dinner Hosted by CFS
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BILATERAL WORKSHOP
September 13th-14th, 2001

Edmonton, Alberta

AGENDA

Friday, September 14th, 2001

Maple Room, Greenwood Inn (4485 Calgary Trail N.)

8:15 am Outlook of Taiwan’s Pulp and Paper Industry  |EIC Wang
8:45 am Utilization of composite Products R Wellwood
9:15 am Bamboo Processing Related Research in YS Wang
Taiwan
9:45 am Manufacturing of Cement-Fiber Composites  |[CT Tsou
from Thinned Wood of Forest in Taiwan
10:15 am Break
10:30 am Current Development of Wood-Plastic CY Hwang
Composites in Taiwan
11:00 am Engineering Properties of Wood Construction |E Karaceabeyli
11:30 am Flexural Performance of Composite Joists from [MC Yeh
China Fir Lumber
12 noon Lunch Hosted by COFI
1:00 pm Codes and Standards-Canadian Experience M Popovski
1:30 pm Case Study of a Wood Frame House in C Chou
Shan-Ping Area
2:00 pm Bilateral Discussions on Future Cooperation ~ [All presenters
6:30 pm Dinner Hosted by Taiwan
delegation
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An Overview of Taiwan’s Forestry and Forest Products

Jenq- Chuan Yang
Director General
Taiwan Forestry Research Institute

ABSTRACT

Taiwan is located in subtropical and tropical humid region of the Asian Pacific and
characterized by the complicated topography at high mountainous areas. Such a broad
range of environments nourishes the island of 36,000 km? to be full of high biodiversity in
forest ecosystems. The forests of Taiwan cover more than 2 million ha and account for
58% of land area and hence are an important natural resource for the country. Among them,
the natural forests occupy 72.7% of forest coverage and contain roughly 5 forest types. In
addition, man-made forests of 422,600 ha (20.1%)and bamboo plantations of 152,300 ha
(7.2%)have been established at the elevations below 2,000 m. Though the stock volumes of
young man-made forests are lower than those of natural forests, the productivity however
can be enhanced through silvicultural treatments since the site conditions for man-made
forests now were ever high productive natural forest lands. The land coverage of national
forests is more than 70%. But most bamboo plantations (78.6%) are owned and managed
by local private groups. Management of both man-made and natural forests was integrated
into an ecosystem-based approach which is environmentally sound, socially beneficial and
economically viable. Landuse change and biodiversity loss are now also the crucial forest
issues in Taiwan, therefore foresters should be involved in the efforts of implementing
nature conservation and environmental education. The growth and then decline in forest
products industries in the past four decades encompass lumber, composite wood products,
furniture and wood construction. The new trends of wood utilization may include green
construction by using imported lumber and indoor decoration by using locally thinned
wood.
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ABSTRACT

The carbon dioxide injection process can quickly produce various kinds of cement
boards, the key to successful production of boards depends on the performance of the
equipment. This study involved the preparation of carbon dioxide injection pressing system
and forming device, followed by using the designed system for board formation through
the investigation of the effects of such factors as injection pressure, cement-thinned wood
fiber ratio, and water-cement ratio on the flow rate and volume of carbon dioxide in board
preparation. The results indicated that the pressurized injecting system can be easily
controlled with adequate measuremant. This study was focused on the production of
cement-fiber boards from thinned Cunninghamia lanceolata. Within 4-6 minute, the
cement-fiber boards could be made, this process was accomplished by injection of high
pressurized CO, (5.44-8.16 kgf/cm®) into mat evenly mixed thinned wood and Portland
cement mixture. The result showed that the MOR ranged between 43.91 and 95.01 kgf/cm?,
within the three controlling factors, the ratio of cement to woof was the most important
factor affecting the MOR of the resultant board, the cement-fiber board could meet the
class I of CNS 6532 incombustibility test. With different treatments, the cement-fiber
boards mixed softwood and hardwood not only dimensionally stable but also qualified

fire-retardant products.

[Keyword] Carbon dioxide, Injection pressing system, Thinned woods, Cement-fiber
boards, Incombustibility.
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ABSTRACT

Traditional Chinese wood frame houses are famous for their flying rafters and
magnificent Dou Gongs (stacked beam supports). A good wood frame house is noted for
its comfort in living, strong structure, and aesthetic appeal. Typical Chinese wood frame
houses have accommodated all three above principles.

There are four characteristics in Chinese wood frame houses. The first is the use of
“room” as unit. A combination of rooms forms 4 basic types of residences, such as straight,
one-handed, 3-sided, and 4-sided styles. The second is the application of structure frames.
As an old saying goes “The house stands while all walls may crush”. The third is the
invention of Dou Gongs both for structural stability and for aesthetic aspect. The last is the
abundance of oil paints applied over roof framing.

There are four major shortcomings in Chinese wood structures as well. First, the
foundation is often shallow. Second is the use of roof beams with nearly square dimensions
instead of having adequate width/thickness ratio. The results are a waste of material and a
heavy upper load. Third is the lack of triangular framing. Fourth is that very skillful
carpenters are needed to construct the wood frame houses.

Chinese wood frame houses can be classified into two categories: the raised-beam
and batten-through-column types. In the raised-beam type, the purlins rest on beams that
are supported by columns. The purlins are supported directly by columns in the
batten-through-column type. The large style denotes the use of Dou Gongs in the
raised-beam type. Two illustrations of wood frame houses are discussed to show the extent
of Chinese wood framing technology.

The wood frame house discussed here was built in 1937, and it took 29 labor-days to
disassembled in 1997. A modified batten-through-column type was adopted in the
construction. The beams were used instead of batten to transfer the upper load to the wall
columns and the purlins were supported by columns directly.

The floor, wall, and roof framings of the building were discussed. The wood species
used in the floor framing were Taiwan red false-cypress (noted for its excellent durability
and is often used for sills, girders, and floorings), Japanese cedar (girder), and China fir
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(joists). China fir was used in columns, studs, short columns, blocking, and drop sidings in
the wall framing. As for the roof framing, a circumferential girder (Japanese fir) with a
rectangular cross section was used to support the upper load. Beams made of Peruvian bark
tree rested on circumferential girders to support roof columns. Roof columns of various
hardwood species were used to support Japanese cedar purlins.

Five kinds of joints were used in this wood frame house. Mortise and tenon joints
were found to connect sill-column, column-beam, beam-roof column, and roof
column-purlin. Snake-head end joints were found to connect sills, lateral beams, and
purlins, respectively. For the end jointing of circumferential girder, and the jointing of floor
girder of Japanese cedar to the sills, and beams to the circumferential girder, half joints
were used. Dovetail joints were used to connect between Taiwan red false-cypress floor
girder and the sills. A special kind of joint was applied to connect the corner formed by the
sills. Horizontal braces, pegs, U-shape nails, and bolts were used in critical places to
enhance the structural stability.

Some of the disassembled members were selected and cut into small specimens for
conducting bending strength tests. For the Taiwan red false-cypress sill, 82.1% and 54.1%
of the listed strength values remains for its MOR and MOE, respectively. The remaining
strength for the wall columns was 65.2% for MOR, and 44.6% for MOE.

In conclusion, further joint research can focused on the following areas. In the first
place, the structural strength of traditional Chinese wood frame house has not been fully
investigated yet. Their ability, especially for Dou Gongs, to withstand earthquake and wind
load has not been proven by scientific data. After that, the possibility of assimilating the
advantages in both Chinese- and in western-style wood frame houses to form a new
structure frame is worth investigating. Finally, the materials of the disassembled house
should be put to use. They should be reused, resized and reduced for the better usage of our

wood resources.
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Synopsis

Although the development of composite materials derived from lignocellulosic fibers and
thermoplastics bas received worldwide attention in the past decade, the research
communities of forest products and plastics in Taiwan have only shown little interest in the
related issues. A few studies have focused on optimization of the performance of
composites made of wood in various forms and mostly polyolefin polymers. Efficiencies
of several commercial compatibilizers and coupling agents have also been evaluated. In
laboratories, both melt-blending and air-forming methods are used to fabricate composites
with continuous and discontinuous interfaces. In one case, laminates made with handsheets
and plastic films have shown desirable properties and favorable interfacial phenomenon.
Attempts have also been exercised to fabricate foamed woodfiber-filled polyvinyl chloride,
the resulting light-weight composites show decrement in strength properties. Besides wood
fibers, agrofibers such as rice husk, bamboo particles, palm particles have also been
studied in parallel studies. While almost all related studies have been concentrated on
formulation comparison, neither scaled up experiment nor research on processing and
applications has been conducted yet. Fundamental studies with respect to wood-plastic
composites are still lacking too. Only a modified single fiber pullout test has been
developed to evaluate the interfacial properties between wood and plastics, the method can
serve as a fast screening tool in the laboratory. For the industry, consumer acceptability is
one of the key factors that determine the timing of mass production. The major concern is
the long-term performance of wood-plastic composites under typical warm and humid
weather in Taiwan, and hence special techniques are required when wood-plastic
composites are intended to use for exterior applications and load-bearing purposes. Very
few plastic companies are engaged in the research and development of wood- plastic
composites, therefore industry involvement and interdiscipline collaboration are crucial to
the future development of wood-plastic composites in Taiwan. Our future prospects are to
establish database for material properties, develop methods of improving impact strength
and durability, understand mechanisms of interfacial phenomenon, and incorporate

recycled materials in an environmentally friendly manner.

19



