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Study on the Status of Eucalypt Houses
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Abstract

Wood is used as an energy source, as a raw material for paper processing and as
construction material in the building and furniture industry. The world annual
consumption of sawn wood is expected to increase from 456 million m?® in 1990 to 745
million m*® in 2010. More than 720 different eucalyptus species are described, with about
250 of them being used in the wood-working industry. Eucalypt can be made to look like
a temperate or tropical wood species and a light or dark effect achieved to complement a
wide range of designs. Eucalyptus is available in flooring, lumber and veneer for a wide
range of residential and commercial applications. The timber of E.grandis is lighter,
softer and more fissile than that of most Eucalyptus. It is extensively used for house
construction, and young wood is suitable for case timber and paper pulp. E.camaldulensis
is slightly heavier and has less shrinkage than In (Dipterocarpus tuberculatus). It was
also reported that, FE.camaldulensis is slightly stronger than In, Kanyin-byu
(Dipterocarpus alatus) and Kyun (Tectona grandis) and is slightly lower in strength than
Thitya (Shorea obtusa) and Ingyin (Shorea siamensis). However, it is inferior to Padauk
(Pterocarpus macrocarpus) and Pyinkado (Xylia xylocarpa). In this regard, studies on
sixteen experimental Eucalypt houses from densely populated townships in (12) States
and Divisions and one Eucalypt house in Yezin, Nay Pyi Taw, were carried out. Based on
the observations, suitable sizes of lumber, proper drying method and constructing
technique are given and the cost of Eucalypt house was calculated.

Keyword. Eucalypt (E.camaldulensis) and (E,grandis), sizes, drying, construction technique, cost
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1. Introduction

Wood is one of man's most important resources and its importance in the world of
limited resources will almost certainly increase: wood is renewable resource; it has a low
energy requirement for processing despite the increasing mechanization of forest
operations; the environmental impact of its procurement and ultimate disposal are less
than that of most other materials.

Wood is used as an energy source, as a raw material for paper processing and as
construction material in building and furniture industry. The world annual consumption of
sawn wood is expected to increase from 456 million m? in 1990 to 745 million m? in 2010



(Prof.Dr-Ing.Dr.h.c. W.Muhlbauer). More than 720 different Eucalyptus species are
described, with about 250 of them being used in the wood-working industry.

For almost 200 years the number of uses of wood from the original eucalypt
forests, or the slow-grown regeneration, has been increasing, and information about
different properties of eucalypt wood has been accumulated. Large areas of different
eucalypt species are being planted outside Australia because of the rapid growth rate in
the genus and the increasing demand for wood.

Eucalyptus plantations were first introduced in Myanmar in 1922, on trial basis
and for amenity planting. During the year 1922-29, about 600 acres of seven Eucalyptus
species had been planted as trial plantation. The species were, E.rostrata
(E.camaldulensis), E.amygdalina, E.maculata, E.resinifera, E.tereticoris, E.citriodora
and E. saligna. Among the seven species, E.camaldulensis was found to be the best.
Two-year-old stump of E.camaldulensis gave 50% survival. Planting of Eucalyptus
species was stopped from 1922 to 1966 because of the high establishment cost, low
survival rate and the sufficiency of fuel wood (Ohn Lwin,1993).

The Forest Department planted seven Eucalyptus species in trial plantation from
1967 to 1969. The species were E.camaldulensis, E.grandis, E.robusta, E.tereticoris,
E.citriodora, E.saligna and E.globus. Among the seven species, E.camaldulensis for its
adaptability to survive severe climatic and edaphic conditions, ease of establishment and
wide ranging usefulness, was selected for large-scale planting since 1970. About 45523
acres (18423 ha) of Eucalyptus had been planted in Myanmar by 1989 (Forest
Department,1997).

To meet the demand of poles, posts, firewood, charcoal, and sawn timber for local
people, the FD began large-scale planting of Eucalypt in 1967.

In Myanmar, Eucalyptus plantation was established with the following objectives:

1. To supply fuel wood, charcoal, poles, posts and small timber for rural
community

To supply timber for farm implements

To supply raw material for paper industry

To supply mine props and fishery post

wkh WD

To establish the plantation under harsh climatic conditions with poor soil as
the species can withstand such severe condition

=

To protect erosion in the catchment area
7. To conduct research for utility of timber



The places where first E.grandis plantation established are Pyin Oo Lwin and
Kalaw Townships. In Kutkai Township, (100) acres and (50) acres of E.grandis
plantation were established in 1971-74 and 1994 respectively.

In this study, the comparison among (16) Eucalypt houses from (12) States and
Regions and one Eucalypt house in Forest Research Institute was made. The required
quantities and sizes of the lumber for each house, the house construction method, timber
seasoning and preservation and the cost of the construction.

2. Objectives

1) To investigate the usefulness of Eucalypt timber in the building of low-cost
houses

2)  To grow more Eucalypt trees by rural people after knowing the usefulness of
Eucalypt timber in low-cost housing

3) To assist the sustainable forest management and to raise the living standard
of rural people

3. Literature Review

The anatomical structure, physical and mechanical properties of plantation-grown
E.camaldulensis Dehn. of Myanmar are described and recorded from observations and
tests made on specimens from a tree collected from Kyaukpadaung, Mandalay Region.
This is the first recorded instance in which investigation on plantation timber of the
species in Myanmar has been made (Ral Lian Sum & Win Kyi, 1975). It was noted that,
E.camaldulensis is slightly heavier and has less shrinkage than In (Dipterocarpus
tuberculatus). 1t was also reported that, E.camaldulensis is slightly stronger than In,
Kanyin-byu (Dipterocarpus alatus) and Kyun (Tectona grandis) and is slightly lower in
strength than Thitya (Shorea obtusa) and Ingyin (Shorea siamensis). However, it is
inferior to Padauk (Pterocarpus macrocarpus) and Pyinkado (Xylia xylocarpa).

Although Eucalyptus is considered to be a tree with high water demand, water
consumption of the plantation-grown Eucalyptus trees was similar to that of native
forests. From 1998 to 2004, evapo-transpiration (average water consumption by
Eucalyptus) was 1,092 mm/year (or liters/mz/year) which is similar to the average amount
of rainfall (1,147 mm/year) and approximately the same average consumption of the
native forests (1,167 mm/year). Studies of other crops such as coffee, sugarcane, and
citrus fruits show similar water consumption to that of the Eucalyptus trees in the study
area ( Aracruz, 2010).



Eucalyptus has a high strength-to-weight ratio and a hardness rating greater than
white oak, mahogany, red oak, and is similar to hickory, hard maple or beech. Plantation-
grown Eucalyptus has a variety of working qualities that make it appropriate for interior
applications. FEucalyptus also glues and holds fasteners well and sands to a smooth
surface. With a relatively close grain, it takes all common types of finishing, including
water and solution-based lacquers, various types of pigments, and oil and wax. All of
these characteristics make the wood appropriate for diverse high-end applications like
furniture, cabinets, flooring and architectural millwork products that are hardwearing
(Ing. and h.c. W.Muhlbauer, 2003).

Different average wood densities are cited for E.grandis. Young trees are given
with 380 kg/m?® while older trees have average densities between 510 and 570 kg/m?. The
density increases rapidly with increasing distance from the pith, especially in the zone of
juvenile wood. Extreme variations of 400 kg/m? are also found. Low Fundamentals of
Sawn wood Drying 22 wood densities of 290 kg/m? can be found in the pith while
densities up to 630 kg/m? exist in the sapwood. It is not resistant to drought but a mean
annual rainfall of 900 mm is generally adequate provided that it is well distributed and the
soil is deep (Ing. and h.c. W.Muhlbauer, 2003).

Table (1) Different average wood densities and cited for E.camaldulensis and E. grandis

No. | Particulars E.camaldulensis E. grandis Eucalyptus
1. | Cellulose 40-62%
2. | Hemicellulose
3. | Lignins
4. | Durability class Second Third
5. | Density Green (> 35%) | 645-720km-> | 575-640 km-’

6. | Density 12% 905-1010 km™ | 805-900 km™
7. | Shrinkage High Medium

Source: W.E.Hillis 1984.

The main characteristics E.camaldulensis which have been recognized for its
success as an exotic species are (a) rapid growth on poor sites with a low rainfall,
(b) ability to coppice readily, (c) ability to tolerate periodic water-logging and some soil
salinity, and (d) the usefulness of the wood for a range of purposes. Features which have
prevented its widespread use are (a) limited resistance to frost, (b) intolerance of highly
calcareous soils, although there is some provenance variation, (c) poorer stem than many
other Eucalyptus, and (d) a dense rather dark-coloured wood which is less suitable for
pulping than that of some other species (Hill and Brown, 1984).

Among the main problems encountered in the utilization of solid eucalypt wood
from young, rapidly grown trees are the excessive shrinkage and drying defects such as
checks and splits which tend to be worse in woods of low density. Untreated eucalypt



sapwood is susceptible to decay and termite attack and often to lyctus borer damage, but
in most species it is not difficult to treat with preservatives to requisite levels of
penetration and retention. The natural durability of eucalypt heartwood varies greatly
between species, and the high density timbers (over 800 kg/m®) are generally the most
durable. Durability of heartwood is often much reduced near the pith, and the size of this
less durable, inner heartwood area increases with the age of the tree (Hill and Brown, 1984).

4. Uses of Eucalyptus Wood

Eucalypt wood can be made to look like a temperate or tropical wood species and
a light or dark effect achieved to complement a wide range of designs. Eucalyptus timber
is available for flooring, lumber and veneer for a wide range of residential and
commercial applications. As with solid flooring, some manufacturers offer tongue and
groove construction, enabling it to be stapled, glued down or floated.

The timber of E.grandis is lighter, softer and more fissile than that of most
Eucalypt. It is extensively used for house construction, and young wood is suitable for
case timber and paper pulp. It has potential for plywood (Hall et al. 1970). Young wood
is very pale but becomes reddish brown as heartwood forms. It is moderately hard and
has an average basic density of 600 kg m™ (Bootle 1971; Dadswell 1972). The wood has
moderate strength and durability, has a straight grain, but is coarse in texture. It was
originally grown for poles and mining timber but later sawn for case timber, furniture and
flooring. Subsequently, it has been used for paper and fiber board production and in the
cellulose-manufacturing industry (Van Laar1961).

It is widely planted because of its superior characteristics, as high coppicing
power, ability to tolerate water-logging, high salt tolerance, and high calorific value. This
popularity is reflected in its high market demand as fuel and posts for building
foundations.

For saw logs, the tree must have a large diameter and provide long, straight boles
that meet strict quality criteria (uniformity, strength, stability, working properties, etc.);
for transmission poles, the logs must be of medium to large diameter, long, with little
taper, straight and strong and be amenable to economical chemical preservative
treatments; for pulpwood, the size and straightness are less critical but the dimensions of
the fibres, their proportion, and the content of extractives are important. The main use of
E.camaldulensis has been for fuel, charcoal, posts and poles, hard board and particle
board. It is widely planted for shade, shelter and amenity purposes.



5. Status of Seventeen Eucalypt houses

Eucalyptus is the most commonly grown fast-growing hardwood in the world with
more than 700 species in existence. Among them, about 250 species are being used for
the construction of buildings and furniture. There are more than 10 Eucalyptus species in
Myanmar. Among them, E.camaldulensis is the most commonly grown species in almost
all over the country.

E.grandis (Shanthabye) was one of the Eucalyptus species first introduced into
Myanmar in Pyin Oo Lwin, from Australia, for trials starting in 1966-67. The objectives
of these plantation trials were to find out whether Eucalyptus species adapt well to
Myanmar climatic conditions and to identify its potential end-uses to meet the increasing
demand for forest products.

E.grandis (Shanthabye) is one of the species worthy for consideration in areas
over 3000-feet elevation with an average rainfall of (60) inches where there is a need for
forest products especially by the local population (Soe Tint, 1985).

To meet the large demand for fuelwood, pole, post and timber in the rural area, the
Forest Department launched the programme of the establishment of village plantations in
all States and Regions in 2009-2010. In the programme, (3) Teak and (20) Eucalypt trees
are planted in each household and one acre of Eucalypt is established by local people.
Seedlings of Teak and Eucalypt are distributed free of charge by Forest Department and
technical assistance is also given if necessary. In 2010-2011 about (7) million Eucalypt
seedlings were raised in the nurseries all over the country for plantation establishment.

To investigate the usefulness of Eucalypt timber, twenty-four experimental houses
using Eucalypt timber were built in twelve States and Regions during 2008-2010. Among
them, (16) Eucalypt houses from densely populated township in (12) States and Regions
and one Eucalypt house at the Forest Research Institute Compound, Nay Pyi Taw were
observed in this study.

Table (2) List of Eucalypt Houses built in the States and Regions

Sr. Location Species Number of Total no. of
No. houses houses
1 | Hpaan, Kayin E.camaldulensis 1 1
2 | Loikaw, Kayah E.camaldulensis 1 1
3 | Yeoo, Sagaing E.camaldulensis 1
Inntaw, Sagaing E.camaldulensis 1
Yinmabin, Sagaing E.camaldulensis 1 3
4 | Bago, Bago Eastern E.camaldulensis 1
Yetashe, Bago Eastern E.camaldulensis 1 2




5 | Pyay, Bago Western E.camaldulensis 1
Minnhla, Bago Western E.camaldulensis 1 2
6 | Chauk, Magway E.camaldulensis 1
Tawngdwingyi, Magway | E.camaldulensis 1 2
7 | Pyinoolwin, Mandalay E.grandis 1
Nyaung oo, Mandalay E.camaldulensis 1
Kyaukpataung, Mandalay | E.camaldulensis 1 3
8 | FRI-Yezin, Nay Pyi Taw | E.camaldulensis 1 1
9 Mudon, Mon E.camaldulensis 1 1
10 | Hlegu, Yangon E.camaldulensis 1
Htantabin, Yangon E.camaldulensis 1 2
11 | Kalaw, Southern Shan E.grandis 1
Lashio, Northern Shan E.camaldulensis 1
Naungcho, Northern Shan | E.camaldulensis 1
Muse, Northern Shan E.camaldulensis+ 1 4
E.grandis
12 | Kyankhin, Ayeyarwaddy | E.camaldulensis 1
Ingabu, Ayeyarwaddy E.camaldulensis 1 2
Grand Total 24
Table (3) Status of (17) Eucalypt Houses built in the States and Divisions
131(;'. Location Species Advantages Defects Remark
1. | Hpaan, Kayin | E.camaldulensis Strength, End-splitting
Durability
2. | Loikaw, Kayah | E.camaldulensis Resistance to | Warping
decay some boards
3. | Yeoo, Sagaing | E.camaldulensis Hardness, -
good strength,
shining colour
4. | Yinmabin, E.camaldulensis Strength -
Sagaing
5. | Yetashe, E.camaldulensis - Surface
Eastern Bago check, end-
sppliting
1§If).. Location Species Advantages Defects Remark
6. | Pyay, Western | E.camaldulensis No bending of | A little Extra beam
Bago the flooring shrinkage in
because of post
extra beam
7. | Chauk, E.camaldulensis - A twisted
Magway doors and
window due
to the hot
weather




8. | Pyinoolwin, E.grandis Hardness, A few
Mandalay shining colour | dimensional
change
9. | Nyaung oo, E.camaldulensis - Large
Mandalay dimension
shange end-
split and
checks long
shrinkage of
flooring
10. | Mudon, Mon E.camaldulensis Strength, - Kitchen,
Durability Toilet,
Furniture,
Fencing
11. | Hlegu, Yangon | E.camaldulensis Strength, - Furniture
Durability
12. | Kalaw, E.camaldulensis Fragrance, -
Southern Shan bright colour
13. | Lashio, E.camaldulensis Good Small Library and
Northern Shan durability dimensional | Forestry
changes display
Room
14. | Muse, Northern | E.camaldulensis& Strength, - Clinic
Shan E. grandis Shining
15. | Naungcho, E.camaldulensis More durable - Large
Northern Shan because of veranda,
using large Display
sized pole Room
16. | Kyankhin, E.camaldulensis Durable A few
Ayeyarwaddy shrinkage and
swelling
17. | FRI-Yezin, E.camaldulensis Strength, -
Nay Pyi Taw Durability,
Seasoning,
Preservative

The house built in Hpa-an, Kayin State. It took nine months because of the
difficulties of getting E.camaldulensis timber. Those timber had to be transported from
the other place which is very far from Hpa-an. It was found that end-splitting occurred in
most of the bolt when hammering with nails.

The Eucalypt house in Loikaw, Kaya State was built of the E.camaldulensis
timber from the trees which were planted in 1985 and 1996. Checks occurred in some of
the boards. Warping was also found in a few boards.



The house built in the Forest Department compound in De-pe-yin, Sagaing
Division. Timber which was obtained from 19-year roadside trees and 20-year trees
which were grown in the Forest Department compound, Shwebo.

The fourth Eucalypt house was built in Aung Zeyar compound, along Yargyi-
Kalaywa highway in Yin-mar-pin Township, Sagaing Region. It is only a small house
with the dimension of (15ft x 10ft x 8ft).

The fifth Eucalypt house is located in the Thar-ga-ya Forest Nursery of Yae-Tar-
Shae Forest Department, Eastern Bago Division. Timber which was not properly planed
was used in this house. After seven months of building, surface checks, and end- splits
occurred in most of the boards.

The Eucalypt house located in Tone-Yae Forest Reserve in Pyay Township in the
Western Bago Region was built with timber of 18-year Eucalypt trees. There is no
bending in flooring due to the use of extra beams in construction. A little shrinkage
occurred in flooring and the joist. Since extra size beam was used for flooring, it seemed
to have more strength.

The Eucalypt house in Chauk Township in Magway Division is on the roadside of
Kyauk Padaung - Chauk highway. The lumber cut from E.camaldulensis trees which were
grown in 1979-80 in Gway-Cho Forest Nursery was used in building this house. The size
of the boards used in flooring was 4 inches x 1 inch. Due to the hot weather of Chauk,
most of the boards in the doors were twisted.

The Eucalypt house located in Doe-Kwin Forest Nursery in Pyin Oo Lwin
Township, Mandalay Region, was built of Eucalypt lumber obtained from 24-year-old
plantation-grown E.grandis trees. The building period was learnt to be only 7 days. It is
the earliest Eucalypt house in this study. A few dimensional changes were found in some
of the boards.

Field study on the Eucalypt house in Nyaung Oo, Mandalay Region, was done in
September 2009, ten months after building. Since the house was built in open place, it
seriously suffered from the sunshine. Large dimensional changes, end split and checks
were observed. Because of the large shrinkage in most of the flooring- boards, one inch
to 1.25 inches gaps were observed between the flooring-boards. If no one lives there,
there will be more serious damage. This house was built of the Eucalypt lumber which
was cut from the E.camaldulensis plantation established in 1986-87.

In the Tar-Pa-Thon Forest Nursery in Mu Done Township, Mon State, the
Eucalypt house was built with timber of the plantation-grown E.camaldulensis trees
planted in 1978. The kitchen, toilet, the fence and all the furniture in this house were built
of Eucalypt wood.
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The eleventh Eucalypt house is located in Myo-Ma Forest Nursery in Hlegu
Township, Yangon Division. For about eleven months after building, few dimensional
changes were observed in some of the boards. The furniture used in this house was also
made of Eucalypt lumber.

The next house built in Kalaw Township in the Southern Shan State was built with
Eucalypt lumber obtained from plantation-grown E.grandis trees. Girth at breast height of
these trees was over 5 feet, and E.grandis plantation was known to be established in 1973.
Due to their large girth, clear boles were obtained and the color of the lumber was also
bright like pale violet, and the fragrance of the Eucalypt wood was recognized.

The Eucalypt house located in La Shoe, Northern Shan State, was built of lumber
obtained from the aged E.camaldulensis trees. The girth at breast height of these trees was
larger than 10 feet. Small dimensional changes were found. At present, this house is used
as a library and forestry display room.

The Eucalypt house located in Nant-on village in Mu-Sae Township in the
Northern Shan State is now used as a village clinic. After knowing the usefulness of
Eucalyptus timber in low-cost housing, one villager in that area built his own house with
Eucalypt timber and also grew 600 Eucalypt tree for his own use.

In the Eucalypt house located in Bent-bway Forest Nursery in Naung-Cho
Township in Northern Shan State, posts, poles and beams with the sizes of 5 inches x 5
inches and 5 inches x 2 inches were used. So it made the house more durable. This house
is used as a display room.

About 2.5 miles West of Nyaung Shwe in Southern Shan State, some Taung-yoe
ethnic groups had been living in eight villages in the Mt. Latt-maung-kway area which is
situated at 4700-feet above sea level. This is due to the fact that most of them prefer
E. grandis lumber to any other lumber, and they grew E. grandis trees for timber for their
housing. They had been living in these Eucalypt houses which were built in 1992. There
was no termite and insect attack in these houses.

Altogether, these are 151 E. grandis Eucalypt houses in this region. Out of these,
sixteen houses were totally built with Eucalypt lumber. Most of the villagers prefer
Eucalypt lumber than any other lumber in building their own houses. Thus, they used to
grow E.grandis trees in their own compound and on the boundary of the fields.

The villagers of the eight villages in the Mt. Latt-maung-kway like to build their
own houses only with the E.grandis but they do not know the phenomenon of Eucalypt
seeding and so they only grow natural Eucalypt seedling in their compound. When the
girths at breast height reach over 4ft, the tree were cut down for their housing. Their
houses are usually long-legged ones.
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In 2008, U Kyi in the Kyaung-na village built his new (30'x 18'x 9') sized house of
E.grandis by using 5 Eucalypt trees of 6-ft GBH and over 30-ft length grown in his
compound. The cost of hand-sawing the hand-saw to get post, pole, beam, truss and door
and window frame is 250,000 kyats.

Due to the high cost of hand-sawing, the villagers use other lesser-used species for
flooring and walling, e.g. bamboo mat

Table (4). Total number of Eucalypt houses in Latt-maung-kway area distributed in
different villages

No. of Total E. grandis of Eucalypt lumber used
Sr. Name of Village houses in each . Post/Pole/
No. . Entire house
village Frame/beam/Truss
1 | Kyaung na 35 8 20
2 | Kyaung Shae 72 - 10
3 | Empae 51 2 49
4 | Thayet pin 36 4 20
5_| Pann tin 24 - R T
6 | Wa Kyi Myung 46 - - 20
7 | Yae chan Sin 74 2 10
8 | Kyauk hnet 125 - 1
Grand Total 463 16 135

The Eucalypt house built in the Forest Research Institute compound in Yezin, Nay
Pyi Taw used lumber obtained from the (20-25)-year. E.camaldulensis trees planted in
the Forest Research Institute compound. Sawing lumber, kiln drying and preservation of
the lumber were properly done in Shwe Tha Pyae Wood-Based Industry, Pyinmana. This

house was completed within 21 days. In kiln drying, it took 12 days for %2-inch-thick

lumber to attain 11.5% moisture content, 18 days for 1-inch-thick lumber to attain 12%
moisture content, and 21 days for 2-inch-thick lumber to attain 17.5% moisture content,
respectively.

Due to the high density of E.camaldulensis, it is not easy to treat with
preservatives. The boards should be first drilled by hand-drill (before hammering the
nails) not only to firm the nails but also to avoid splitting. It was observed that properly
kiln-dried lumber gives less shrinkage and swelling, no warping and no deformation.

Among seventeen Eucalypt houses, two houses were built of E.grandis, one was
built of mixed E. grandis and E.camaldulensis, fourteen were built of E.camaldulensis.
Two E.grandis houses are in Kalaw and Pyin-Oo-Lwin Townships. Among seventeen
Eucalyptus houses, only two houses were built of the lumber from other townships and
the rest were from their own township. Comparison on the outturn percentage lumbers



-12 -

from logs of E.camaldulensis in Forest Research Institute and E. grandis in Kalaw is

given in Table (5).

Table(5). Comparison on outturn percentage of E.camaldulensis lumber and

E. grandis lumber

Sr.No. Particulars E.camaldulensis E.grandis
1 Total number of trees 17 12
2 Total volume of logs (ton) 13.01 11.69
3 Total volume of lumber(ton) 6.09 7.19
4 Outturn percentage of lumber 46.81 61.50

It was observed 7 to 15 months after the Eucalypt houses had been built that most

houses are in good condition except that there is small shrinkage and swelling. The

following points were observed in building these houses.

a) built with unseasoned lumber

b) using lumber without planning in order to reduce the cost

¢) built in the open-air

d) using smaller-sized flooring instead of using at least 4” x 1”- sized flooring, and

e) without using bolts and nuts, but only nails.

Due to the points mentioned above, large shrinkage, swelling, checking and

warping have been observed. Based on the observations, the sizes of lumber suitable for

the building of Eucalypt houses are mentioned in Table (6).

Table (6). Suitable Sizes of lumber for building one Eucalypt house with the
dimension of (30 ft x 20 ft x 9 ft)

Sr. Particulars Size of Total Total s Remark
No. Lumber Length(ft) | Volume (ft")

1 | Post 5"x 5" 176 30.56

> | Beam T 65 R NC

3 | Truss yUET T s

1 | Recfarron %3 555

5 | Girder YLPED 51 s

6 | Toist L 213 RTRTS

7 | Partition bourse 6" x 1" 2500

8 | Partition Frame 3"x 2" 2500 | 52.08

o [ Partition Batten i 30 500
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10 | Frame Work 4"x 2" 304 16.89
11 | Door & Window 3"x1" 360 7.50
12 | Flooring 6"x 1" 1360 56.67
13 | Verandah 3"x2" 40 4.17
6"x 1" 60
14 | Barge board 6"x 1" 80 3.33
15 | Girdle sash 6"x 1" 120 5.00
16 | Stair 6" x2" 60 5.00
Total Volume 279.46 5.59 ton
17 | Kitchen - 35.12 0.71 ton
18 | Toilet - 13.38 0.27 ton
Total Volume 327.96 6.57 ton

The costs of building one Eucalypt house are mentioned in Table (7).

Table (7). Cost of building one Eucalypt house with the dimension of (30ftx20ftx9 ft)

Sr. . Rate Amount
No. Particulars Ton (Kyat) (Kyat)
1 | Logging Cost 13.0074 100,000
2 Machining Cost 13.0074 40,000 520,000
Transportation Cost - - 160,000
(log & lumber)

4 | Labor Cost - - 390,000
Material Cost - - 450,000

Total 1,620,000

Table (8) Total number of trees, total volume of logs and lumber used in building
each of the Eucalypt houses

Sr. Number of Trees Vol: of | Vol: of
No. Location E Idulensis | E di Logs Lumber
.camaldulensis .grandis ) 6
1 | Hpaan, Kayin 35 - 502.1 268.46
2 | Loikaw, Kayah 35 - 508.0 | 298.47
3 | Ye-00, Sagaing 30 - 515.0 268.46
4 | Yinmabin, Sagaing 13 - 250.0 110.00
5 | Yetashe, Eastern Bago 21 - 765.5 353.5
6 | Pyay, Western Bago 21 - 537.0 268.46
7 | Chauk, Magway 55 - 6524 | 259.66
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8 | Pyinoolwin, Mandalay - 18 500.0 | 268.45
9 | Nyaung-oo, Mandalay 21 - 633.2 314.0
10 | Mudon, Mon 18 - 501.2 | 316.93
11 | Hegu, Yangon 20 - 500.0 278.11
12 | Kalaw,Southern Shan - 12 584.59 359.5
13 | Lashio, Northern Shan 8 - 475.0 268.46
14 | Muse, Northern Shan 12 6 730.0 368.00
15 | Naungcho, Northern Shan 14 - 501.4 | 28491
16 | Kyankhin, Ayeyarwaddy 20 - 523.2 2973
17 | Yezin, Nay Pyi Taw 17 - 650.5 304.5
Table (9). Period for building each of the Eucalypt houses
Sr. Location Period Total No. of
No. Started Date | Completed Date Days

1 | Hpaan, Kayin 27-5-2009 20.9-2009 126

2 | Loikaw, Kayah 29-9-2009 2-11-2009 35

3 | Ye-00, Sagaing 1-1-2009 20-2-2009 51

4 | Yinmabin, Sagaing 10-5-2009 30-5-2009 21

5 | Yetashe, Eastern Bago 1-12-2008 16-1-2009 47

6 | Pyay, Western Bago 11-12-2008 30-12-2008 19

7 | Chauk, Magway 23-9-2009 13-10-2009 20

8 | Pyinoolwin, Mandalay 14-11-2008 20-11-2008 7

9 | Nyaung-oo, Mandalay 19-8-2009 17-9-2009 34

10 | Mudon, Mon 16-2-2009 22-3-2009 35

11 | Hlegu, Yangon 7-12-2008 29-12-2008 23

12 | Kalaw,Southern Shan 17-1-2009 12-2-2009 27

13 | Lashio, Northern Shan 18-1-2009 20-7-2009 184

14 | Muse, Northern Shan 1-5-2009 4-7-2009 65

15 | Naungcho, Northern Shan 2-6-2009 5-7-2009 34

16 | Kyankhinn, Ayeyarwaddy 16.12-2008 6-1-2009 23

17 | Yezin , Nay Pyi Taw 13-12-2008 2-1-2009 21

Table (10) Average Annual Rainfall and Temperature in each study area

Temperature (°C) Avg. Rainfall (inch)
No. Location 2009 : 2010 : 2009 2010
Max. Min. Max. Min.
1 Hpaan 36.58 19.45 35.8 19.3 191.5 147.57
2 Loikaw 32.55 14.39 39.8 5.8 164.54 39.13
3 Ye-00 339 16.4 33.8 16.3 28.14 44 .42
4 Yinmarbin - - - - 19.46 41.78
5 Yetashe - - - - 84.88 64.99
6 Pyay 38.42 19.19 35.21 20.48 41.52 74.26
7 Chauk 37.96 16.6 42.6 18.1 11.85 29.26
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8 | Pyinoolwin 27 15.6 25.5 14.1 63.4 74.57
9 | Nyaung-oo 37.9 19.9 33.65 22.06 12.53 32.42
10 | Mudon 35.02 20.18 37.7 19.7 178.1 28.47
11 | Hlegu - - - - 97.56 104.08
12 | Kalaw 35.0 3.0 34.0 4.5 30.96 37.07
13 | Lashio 30.06 15.02 32.69 11.12 41.44 292.3
14 | Muse 30.14 20.57 31.0 14.0 43.9 46.27
15 | Naungcho 28.32 17.68 33.65 22.06 53.62 32.42
16 | Kyankhinn 43.0 31.0 43.33 32.22 56.91 48.92
17 | Yezin, NPT 31.32 19.31 33.26 20.14 41.28 50.28

(Source: Forest Department in each Township)




Table (11) Different sizes of lumber used in building each of the Eucalypt houses

Sr.

Dimension of

Sizes of lumber used for different parts

No. Focation the house Post Beam | Truss Roof - Girder | Joist Partition | Frame Flooring D(?or & Verandah | Stair
arrow board work Window
I | Hpaan 30x20% 9 | 47x4 | 4rx2r | 4nx2r | o3mr | 4nx2r | 3Tkt |oenxs | An2r | enxIt | 3kl | 3rx2r | 62
2 | Loikaw 30X20% 9 | 47x4” | 4Tx2" | 4Tx2r | 32n | 4'x2r | 3Tx2r | oenxs | Amx2 | e'x1T | 3kl | 3x2t | 672
3 | Ye-Oo 30x20% 9" | 57xST | 4Tx2r | 4nx2r | 32n | 4nx2r | 3Tx2r | oenx | 4Tkt | e'xIT | 3kl | 3kt | 62
4 | Yinmabin 1Sx10%8' | 4"x4” | 47x2" | 4'x27 | 3mx2r | osnx2r | 3vx2r | st | 3vx2 | o4nx1” | 3x1” | 32" | Brick
5 | Yetashe 24X 20 12/ 5"x3" | 32" | 4Tx2" | 3'x1wT | 4Tx2t | 3nx2n | 6'xW | 4'x2' | 6'xW" | 3'x" | 3"xW" | Brick
6 | Pyay 30%20x 9 | 4nxdn |42 |42 | 3nr | amxr | 3mr | oenxst | 42t |oenxdt | 31t | 3mer | et
7 | Chauk 30%22%10%" | 44" | 41" [ 4rx1at | 3nxIvr | STx2n | 3mr | oenxat | 4nx2t | 4nxdr | 31t | 4mr | 72
8 | Pyinoolwin | 30x20’x9'| 4'xd” | 4"x2" | 4"x2" | 3"x27 |4"x2" | 32" | 6'xW' | 4'x2" | e'x17 | k1" | 3x2r | 6'x2
9 |NyaungOo | 2Ix I8 15| 5"x5" | 47x2" | 3"x2" | 3"x1%" | 6"x2" | 3"x2" | 6'x%" | 4"x2" | 6'x%" | 3"x1%" | 4"x2" | 6"x2"
10 | Mudon 30X20% 9" | 47x4” | 4Tx2" | 4Tx2 | 3Tx20 | 47x27 | 3Tx2 | enxk | 42 | e'x1T | 3kl | 3x2r | 62
11 | Hegu 30%20x 9 | 4xd” | 42t | 42 | 3 x2n [ d4rx2r | 3m2r | et | 4v2r | enxdr | 31 | 3mer | et
12| Kalaw 30X 20% 9" | 47x4" | 4Tx2n | 4Tx2r | 3Tx20 | 4Tx2 | 3Tx2 | enxn | 42 | e'x 17 | 3kl | 3kt | 62
13| Lashio 30X 20% 9" | 47x4” | 4Tx2r | 4nx2r | 3Tx20 | 4Tx2 | 3Tx2 | enxs | 42 | ex1T | 3kl | 3kt | 62
14 | Muse 30X20% 9" | 47x4” | 4Tx2" | 4'x2 | 3Tx20 | 4Tx27 | 3Tx2 | enxn | 42 | e'x1T | 3kl | 3x2t | 62
15 | Naungcho | 30%20x 9| §'x3" | 5'x2" | 4'x2" | 3"x2" | 47x2" | 32" | enxur | 42t | enesr | 31| 3mr | 22t
16 | Kyankin 30x20% 9" | 57xST | 4nx2r | 4nx2r | 3Tk 20 | 5Tx2 | k2 | oenxs | 33T | 6'x1T | 4nxIn | 3kt | 62
17 | Yezin 30X20% 9" | 47x4” | 4Tx2r | 4nx2r | 3m2n | 4'x27 | 3Tx2r | oenxs | 4Tk | e'xIT | 3kl | 3kt | 62

ST
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6. Conclusion

The more population in the world, the more houses and buildings for people to
live in are needed. Most countries are facing the problem of living. Therefore, the
construction of low-cost houses is one of the main points to be considered to solve this
problem. It is also important to choose the most suitable wood species to match with the
weather and the region. When the moisture content in the wood reduces 1 percent, the
electro-thermal, heat absorption and the physical and mechanical properties of the wood
also increase since the strength properties of the wood rise up to at least 3 percent. Well-
dried lumber when used as raw material for the manufacture of finished products has
many advantages to both manufacturers and end-users alike.

Eucalyptus wood is suitable for both tropical and temperate regions. E.grandis is
suitable for temperate regions and E.camaldulensis for tropical regions. Forest
Department provides opportunities for the promotion of private sector involvement in
reforestation and decentralizes the management responsibilities. Although eucalypt was
first introduced as fuelwood and charcoal for rural people, nowadays, it plays one of the
most important roles in people’s lives. It contributes an important role in developing the
objectives of social forestry. These are -

o to create new sources of forest produce in rural areas (firewood, charcoal,
building poles, and small timber);

o to help farm-owners by growing useful trees;

o to improve living conditions for urban dwellers by planting trees on roadsides
and in residential and industrial areas;

o to protect wind-exposed land for the benefit of people, their crops and their
animals;

o to conserve soil and water, and provide amenities to the people such as
recreational areas.

According to the results of the observations of Eucalypt houses,

- Eucalypt wood’s quality is better and it has more strength than any other
lesser-used species since it is one of the hard wood species.

- Not only the colour of the lumber is bright but also it has an outstanding
fragrance.

- By using Eucalypt wood, main posts should be reinforced if the concrete
foundation is used.

- The eucalypt lumber is used mainly for housing and it is also useful in making
furniture and fencing.
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- More durability of Eucalypt can be achieved if the earth-oil is coated once a
year.

- Since eucalypt is a fast-growing tree species, it can be ready for use, in a few
years.

7. Recommendation

1. All lumber should be properly air-dried.

2. Over-loads should be placed properly while air-drying 1-inch-thick lumber
in order to avoid warping.

3. The lumber should be drilled before nailing in order to avoid splitting.

4. Lumber with sapwood should not be used because it is not only less-
durable but also higher in dimensional changes than hardwood.

5. The Eucalypt houses should be coated with earth-oil once a year in order
to reduce the attacks of fungus and termites.
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Appendix

Low-cost Houses with Eucalypt Timber

Loikaw
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De-pe-yin Yinmabin

Chauk Pvin Oo Lwin
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Naungcho
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FRI. Yezin



