THANK YOU FOR DOWNLOADING
THE ARKITREK DESIGN BUILD
HANDBOOK.

This book was created by Arkitrek’s
design build camp participants to
demonstrate what they learned during
their experience. If you would like to
follow in their foot steps in designing
and building a sustainable building in
Borneo please enquire below.

www.arkitrek.com/arkitrek-camp/
This book is intended as an open source
educational tool. It will continue to
grow with every camp but if you have

anything to contribute to this book
please don’t hesitate to contact us.

Regards,

Rory Thor Dickens
Team Leader at Arkitrek

rory@arkitrek.com


http://www.arkitrek.com/arkitrek-camp/
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Forward

Evel ery year Arkitrek holds a desugn buid. 8-2 par+1cnpan+s
work +O?I- ether sharln their views and skills, to desgn a piece
of architecture. Toge+her with the communrfy +he\/ buid it
over the course of a few weeks.

During this time a huge number of valuable lessons are learnt
about” construction. Some of these are learnt +hrou9h trial
ond error, with others being secret +echniques handed down
Jrinrough the genemﬁons to e shared with the group during
communH-y Par+icipa+ion.

Sadl Jrlnough at the end of each camf these lessons leave
with the Par+|c1Pan+s With the new par cnpan+s the Fo\lownng
year havmg to relearn and moke the m|s+akes once again.

This boock was created to prevent this and to share +the
knowledge colected over +the camps, s0 that the new
ar’ncn ants con have something to reference during +their
Uil Perlod and at the end add their own newly learnt <Kills.

Kory Thor Dickens
Camp Leader 2014
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The Missing Link In Architecture Education

When | left univer9i+y in my 3rd year searching for a Par+ one
lacement | discovered a problem. As | wrote my CV | rediised |
ad no experience of dea ing with real architecture. | only had an

arsenal drawings ond sKetches, Jus+ like everyone else from

almost every other universiJr\/. | wasn't very hire-able unless the
only wanted someone to co % and draw lke a humaon Pho+ocopier.

After 3 years of intense study, | hadn't ac+ually been taught any-

thing about the real architectural world of +ou9h clients, udge-fs,

and construction sites. As a student | had learnt to design, but not
the other half. Build.

Arkitrek Provided me the oppor+uni to grow my skils and CV.
Over the last 2 years | have but them buildings during their
Desiz_an + Buid Camps and on my first Pro_\ec’r realis what
those items in my detaied sections reall\/ look ke in real life. The
werent the crisp lines PerFec’rly spaced set distances apar+ at
true ri9h+ angles, instead +hey were rug ed, rough, and ful of
wavy lines wi Iamcing in every direction to keep those angles
close +to some‘rhing néar 90 degrees. In my drawmgs there was
no mvi+\/, my lines could never “snop or 9P|in+er nor were the
o heavy Yo lift. Because of +his in the space of one month | had
learnt more about architecture and construction than a whole
year N uni.

The camp experience +auz_3h+ me another +hing. Often at universi

| would be given a site to design on, do a site survey ond then de-
sign, without sometimes ever visi-l-ing the site again, g} Pmcﬁce for
some international Projec‘rs it isn't possible Yo send the whole de-
sign team to site. Leaving designers and architects to design based
on the survey done. | redlised after sleepin within meters of the
site even then | couldn+ +ruly understand the site conditions, but
from what | did understand | was able to adapt the design on the
Hy to accommodate for the poor soll quai+\/, supply demands,
buildin complicaﬁons and weather conditions. Never mind the add-
ed value of Iiving and working alongside your client dmost ever

day, unders-fandiné what +he\/ enjol/ in architecture, their cutural
values, and have the abili+y to learn their methods of construction.

Design + Buid dlso forces me to develop my team Iouildin? skills in
the most intense way Possible. There is no+hin9 more testing than
workin?, Iiving and sleeping along side your work mates 7 ays a
week Z4/7 often in +es+|ng climates. egardless at the end you
will, +hrough rigorous designlng ond constructive argumer\-fs, find a
Iauilding désigned by \/ourselF and your colleagues si-H-ing delicatel
on the lan scope. Le-I-Hng you £ill your po Folio with™ somethin
slighﬂy different from renders and your CV with hands on expe-
riénce, teamwork skils and Possibly a magozine article on your
Iauilding,

Rory Thor Dickens
Camp Leader 2014
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Communi+y Involvement

Kiahl- from the very frst day the communH-y received us
warmly and were very eager to help us and interact with
us. Our main chalenge was to find a meaningful way of in-
teraction so that there is a mutual exchange of knowledae
con+radic+ory to the urban Pracl-ice where The workers are
erceived only as labourers or man power. Our interactions
also took forward Arkitrek's theme of s-l-ainabil'rly outside
the site lay oraanisin% on awareness progrom about plastic
for the chidren and avina them help us lncorpora+e it as a
buildin, componen+. As we 9pen+ more time oand interacted
with the communi-ly we buit in-l-erpersonal relations bindina us
emo+ional|y with the communH-y.

Means of Interactions

Comnmrly meeting

Our first formal discussion with the commun'rly was +hrouah
meetings at the communi+y centre where -l-hey helped us un-
derstond the Taaal system and +oae+her we derived a de-
sian brief. Toking their requiremen+ into consideration, we
desianed the Taaa hut and Presen+ed it to them. Our presen-
tation involved a variety of mediums of represen-l-a-l-ion includ-
ina a wak Jrhrouah, Physical model alona with other drawinas
10 help us communicate our desl?n as comprehensively as
Possilale. We left the Ph sical model” and drawings in the com-
muni+y centre for everyone to see and displayed a copy of
the Presen+a+ion outside the church.

Gotong Royong

H is a traditional aararian ractice where members of +the
villaae come -l-o?\el-her o hep their neiahbors with their felds
durlna times when Iarae manpower is “re uired. This Pracl-ice
dso éxtends into community liFe and the vilage activities (such
as cookina feasts or clean-ups). When announced over +the
+annoy sys-l-em in the church members of the communi+y
made time to come heIP us on site.

Communication on Site

lni-l-ially we relied on the 3 Bahasa Malay speakers n our
roup to communicate the details or tasks that need +o be
one every day. But this led to some difficulties as it put al
the pressure on the tronslators to convince both sides as
the kampon way of doina +hinas is not necessariy the some
as our way. We attel €d to Tresolve this by communicatin
en-l-irely through sketches. | recommend that in the future the
locadls are adso invited for +the evenina meetings (where the
details are findlised) and a list in Malay Is Poere on site every
day of the order of activities.
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Exchan@e of Knowledge

There were several discussions on site where we tried to
explain the advan’rage and proper’ries of the new buiding mate-
rials or +echniques we were Iaringing to the building The locals
mistrusted bamboo as a buiding material (even after the bo-
rax treatment) so much that éven after our insistence +he\/
were not eager to store the remaining borax for future use.
As oan expeﬂmerﬁ to ater their perception the toiet block
has bamboo Purlins but the other Iauildings have timber purlins.
The bamboo should last as Iong as the timber (since it's wel
Pro+ec+ed).The Pro'edr has Iarough+ several new elements
such as the leech Feld, first Aush diverter, biocrete etc, to
the communH-y but 'm not sure how far these ideas were
explained and communicated with the villagers and if they now
have the knowledge or interest to take 't forward | recom-
mend the next camp to find better ways of communica’ring
these ideas.

In+emc+in9 with the Children

Our initial idea was to spark an interest in environmental is-
sues in these kids. We brainstormed on issues which con-
cerned them and decided o tackle the issue of plastics since
the kampong has no recyclin sys+em. On our +irst meetin
we had a didlogue with kids adbout Plas+ics and had them col-
lect bottles Iying around their school. We then Played a few
gomes with them with the bottles. Over the next two weeks
we encouraged them to colect as many bottles as Possible
and with their helP incorpora+ed them into the Iauilding.

Revathi Koopini.
Camp Par+icipan+ 2014
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Embodied Energy in Sustainable Design

Before coming to Arkitrek | had the impression that sustainable
architecture was the bult environment being selP—susﬂ-aining,
ost-construction. Whilst this is imPor+an+ | have learnt that
architecture has a grea+er responsilail‘ in a sustainable
world. Embodied energy is something | knew about but hadn+t
really considered whén +hinkin9 about design In architecture,
embodied energy is the amount of carbon it takes for a
material o bé sourced, manufactured and transported +to
site. Being involved in a desi?r\ build rojec+ like Arkitrek Camp,
where wé know where dl the buil ng materials we used are
sourced has taught me +the imPor+ance of Iocally sourced
materiadls ond thé impad that materials with high embodied
carbon have on the environment.

Materiadls that require extensive quarrying such as cement
and steel have a ne@aﬁve impac+ on thé environment. The
carbon used to remove these materidls from the ground is
highly unsustainable, meaning these materials should "be used
sparlngly, Olaviousl\/ in somé cases it is unavoidable, such as
in foundations where a vidble alternative isn't avaiable. Other
materials such as plasﬁc have an equally high embodied enery
due to the carbon used during the manuFachuring process.
K is these man made Produds that are having an adverse
effect on the environment.

Using building materials that utdlise waste Eroduds is impor+an+
in Iowering he embodied energy of the buit environment and
is some’rhln@ that should be seriously Pursued in architecture.
Reclaimed timber and biocrete are +wo materials +that
moke use of waste Produds. Biocrete uses organic waste
materials, such as rice husk or saw dust, mixed with lime
to form a solid buiding materia. These materials should be
maximised in construction as they have low imPac+ on the
environment and are redlistic aternatives to concrete in-fill
walls and sawn hardwood.

Working in the design build camp | have learnt that +ranspor+in9
materidls long distances not only Provides logis’rical challenges
but causes materidls to have an increased embodied eneri Y-
Transpoﬁing materials hundreds of miles is highly unsustainable,
eg eciall\/ when Iocally sourced aditernatives  are avaidble.
uglng materials located near the site, such as bamboo and
river stones, meant that we could +ranspor+ them without
Producing any additional embodied carbon.

By undereranding the impor+ance of embodied ener: y we,
as ProFessionals of the buit environment, can subs an+ially
reduce the use of carbon in the construction process.

James Coe
Camp Par+icipan+ 2014
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Site Survey
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The best way +o make a grid

is to use a compass, Iwo
measuring tapes, stokes oand
s+ring, i avaiable. Then use
girded paper to draw it out.

L. Choose a base point (X)
such as a tree, highes-f
Poin+ or site centre.

2. Use the compass to place
stakes at a set distance
on the NSEW axis.

,, qo
--1.-:'I '-.'-‘il'
; \
B e
: i |
G
Cara terbaik untuk
membuat grid adalah dengon
menggunakan kompas, ua

ita Ukur, pancang dan 1dli jika
ada. Kemudion, gunakan kertas
grid untuk meld iskannya.

. Piih satu titik Permulaan
(X) seperti pokok, titik
+er+ir\9?i atau +en9ah—
+engah apak.

3. Kepea+ until the grid is 2. Gunakan kompas un+uK
comple+e. mele+akkan ancan d!
arak tertentu di Paksn
tara, Selatan, Timur,
Barat.
3. UIangi sehlngga grid
lengkap.
Tp: Petua:
" Metal objects  effect
the accuracy of the + Objek kelui mempengaruhi
compass. ke epa+an kompas.
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Site Survey

) LEVELLING!

—— e ———

@
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This process isn't required
necessaril durin site
anal\/sis, however thé levelin
+echnique wil most likely be
used at one stage in the
construction period.

. Choose a central location
for a marker pos+ to be
installed. This can be on
any level as long as (x) is
higher than any area you
infend to survey.

2 Y is a piece of timber
marked with a measurin
+ape or a measuring stick.
Use equa+ion; change in
heighi- = X-y.

3. Use a clear hose (wider
the diameter = more
accuracy) to toke the
heighi- measurements.

4. Two eop|e toke the
measurement; one at Y.
one at x.

5 The person on the x stick
moves the ipe or
down until the water sits

Kaedah ini tidak semes+inya
diperlukan semasa analisis
+apak, +e+api kaedah
engarasan berkemungkinan
akan digunakan di dalam satu
+ahap Pemlainaan

| Piih kedudukan di +en9ah
loagi memasan tian
enonda. Ini boleh di atas
aras mana-mana un,
asakan (x) lebih tingg
daripada mana-mana
kawasan yang ingin diukur.

2. Y adalah sepo+on ka\/u
ong ditanda dengon pita
atad kayu ukur. Gunakan
ersamaon - Xx-y, untuk
mndapa+kan perbezaan
ke-Hng@ian.

3. Gunakan hos jernih
(diameter lebar = lebih
+epa+) untuk mendapa+kan
ukuran ke’ringgian.

4. Dua oran mengambil
ukuran, satu di Yy, satu di x.

AR Ao T
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on the marked point (Wait
until the water is stil and
unmoving)

5. Oran yang berada Pada
titik mcnggemkan pai
keatas dan kebawa
sehingga Permukaan air
berada di +cmpa+ an
sudah ditanda  (Tunggl
sehingga air tok bergerdl ).

TPS'-
t The pipe con follow any
Pa+h, as long as there is
no kinks in “he pipes or
any+hin9 res+in9 on it.
t Bubbles in the pipe willl
effect the accuracy of
the measurements.

Fetua-petua:

g Paip dapa-l- melalui mana-
mana arah, selagi tidak]
ada kebengkokan a-l-aupun
benda +er1?nclih clia-l-asn\/a.

*  Gelembung di dalom paip
akan mempengaruhi

ke+epa+an Pengukumn.
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Foundations

T ‘:IN? Y/
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Settin out requres hlgh
levels 'of accuracy, i you
make a mistake at hls s-l-age
the rest of your bulldlng wil
have comphcahons

. Create a setting out rig.
This is made sSimpl by
cu+hn9 ony scrop 2xI, 4xl
etc and arron ing them in
aC conﬁgum ion.

2. Then hammer them in,
outside your Proposed
foundations.

3. Then measure accuratel
along the Ieng+h of the
lacnng a"nail at the

desnred distance.

4. Then connect strin
between the nails so tha
the seHing out strings
cross, and "make out the
foundation boundaries.

5 Use spra Pain+ to mark
out the digging zone. Untie
the string so not to cut
it durlng o?glng s+a e,
however do not remove or

damage the rlg unil your

3T
{lPLOTT

“'.

NE.,‘ 1

.-"_ Fﬂ \u

Pemetaan memerlukan
I<e+epa+an yan -Hn@gi, Jika
anda +ersllap seluruh Iaangunan
anda akan menghadapl
kesukaran.

Y

. Buat Pe!an+ar emetaan.

Ini dibuat hanya dengan
memotong lebihan ka u
2xI, 4xl 2510 dan susun
dalam bentuk c.

2. Kemudian hentakkaon ia ke
tanah, di luar asas +apa|<
yang dlcadangkan

3. Kemudian ukur dengan
+epa+ sepanjang Pelan ar
tersebut, meletakkan paku
di Jarak yang dunglru

4. Kemudion sambung tali di
antara oku-paku  tadi
supaya tali itu bersilang,
dan tandakan sempadan
asas +apak

Guna cat sembur untuk
tanda zon untuk digah.
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Foundations

foundations are Poured
and formwork removed.
As you may require them
for future reference.

Buka ikatan tali supaya
tidak +erpo+on9 semasa
menggali. Te+a|9'| Jangan
buang atau rosakkan
sehingga asas +apak di+uan9
dan kotak acuan dibuon
kerana anda mungkin
memerlukannya untuk
rujukan masa hadapan

Tps:

Make your rigs 9+rong,
use screws or nails that
are bent over to Preven+
them Falling apar+ when
hammered n.

A wolably rig isn't
accuratel

1
\!

.
H
iy
:

LRI LT

e
.
»

mi Fap Ay b S
-

"= v am s

LRI,

VT
i

= = samgwss F oo

' [ (R _.'.l

Petuapetua:

¢t Buat pelan’rar yang kuat,
Gunakan skru atal paku
oang dilaengkokkan untuk]
men halar\g ia dari Pecah
apabla ditanam ke tanah.

X Pelantar vyang bergoyan
adalah +id;/k epa+! EE
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Diggin ma seem simple
b g 2 is acz/+ua|ly oPrenrane
of the most time consuming
tasks of the buid process.

Mengorek mungkin nampak
muda +e+aP| ia selalunya kerJa
yang Pahng memokan masa.

Tips:

t P|acin9 our foundations
near rees olawously
equals more roots..

t Always dlg Iarger +han the
required “area for vyour
foundations as this' wil
adlow for the formwor
to be Placed in o
ad'|u9+ed easily.

Fetua-petua:

t Meletakkan asas tapak|
berdekatan dengan po OK|
bermakna lebi Iaan\/ak
akar.

t  Sentiasa gdli lebih besar
daripada asas +apal< ang
anda perlukan. Ini ba
membolehkan kotak acuan
diletakkan dan diubah|

dengan mudah.

SPADE é.,_‘\‘*

SApRECH
|'_§El-'|f oRULAE

ﬁmw

/

MOTE : SOUMAST BE SONPACTED

0 MAKE 1T EATERTY Riel-
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Foundations

Your formwork needs to be
s+ron9 but it is adlso required
o be easily taken apar+ after
the curin process. Then the

timber is” normall wasted.
However if you create
clever formwork, you then

have man ions to use it
again. (ie. Zlaﬂng)

Formwork Construction for
a Pad:

. Cut 4 ZxZ 4o GOOmMmMm
Ien9+h9.

2. Screw in IxG timber or
Plywood along the 2ZxZ.

3. Armnge into a box with
2x2 on the outside. Screw
in p|ace.

4. Kepea+ on al 4 sides.

To do sglabs and 9+rip
foundations the process is
similar exc the dimensions
change an you ma need
more than 4 vertical suPPorJrs.

When Placing, check that the

Kotak acuan hendoklah kuat,
+e+api ia Per|u mudah dibuka
selepas konkrit ma+an9. Ka\/u
acuon lazimnya dibuang, akan
+e+api jika anda bijok mémbuat
kotak ‘acuan anda mempun\/ai
Ioanyak Pilihan untuk  guna
semula  kayu tersebut.
(corﬂ-ohnya selaagai dinding)

Pembinaan kotak acuan untuk

I Po+on9 4 kayu 2 X 2 untuk
©O0Mm panjang,

2. Skru kayu IxG atau papan
Iapis sepanjang ka\/u X2
tersebut.

3. Susun menjadi kotak
dengan 2x2 di'luar. Skru di
+empa+nya.

4. Ulangi untuk semua 4 sisi

Untuk membuat lantai dan
asos +apal< , kaedahnya serupa,
kecuali ukurannya berlainan
dan anda mungkin Perlu
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formwork is level, to ensure
an even Pad/slala/sh'ip.

Fil in some sol around the
boHom +to prevent ledks,
but not enough +o cause
Prololems when removing.

/_‘n"/zn: -

Once read
foundations:

|l Create and pour a lean
mix (2:¢), it shoud be
drier than a normad
mix as its purpose is ‘o
revent the cement of
the concrete leaching into
the soil underneath.

to pour

2. After wai+in9 one day,
our the standard
concrete mix (12:4) to the

LEAN Hix
1:2:6  (CEMENT ! SAND | AGEREGATE )
Oy, TO PREUGHT HMSTLRE SECPING THROUGH

\)Pmc WIT ROCKkS

lebin daripada 4 penyangga
menegak.

Ketika meletakkan kotak acuan
Pas+lkan ianya rata supaya
ermukaon adlas konkrit/lantai
onkrit/ rata.

Tambah tanah disekelilin
dasar kotak acuan untu
mengelakkan kebocoran.
Namdn jangan terlalu Iaan\/ak
sehin ga menyusahkan
Pengall an kotak acuan

CONOZETE, STRIORRD Mix
11 2:8 [ CEMENT: sAbD: REGPEGRIE)

/\Palaila kotak acuan
sudah siop untuk
oIH-uang-.

|l Sediakan dan tuan
campuran ‘lean mix"(l:Z:Q?
Campuran'lean mix"
hendaklah lebih kerin
dari campuran konkri?
biasa. kerana fun sir\ya
adalah untuk mengelokkan
simen di dalam campuran
meresap kedalam tanah.
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Foundations

+oP of the formwork.

Once ful, level with a stick
that spans the formwork
,+aPPin9 gen’rly and down
whie slioling horizon-lally
across the surface, or use
a trowel o create a smooth
finish. Don't forpet to insert

our threaded bar now if
required

TP

X Ensure +the concrete

mix is cons+an+ly +appecl
during +the ourin
procéss with a spade or
timber to ensure no ain
pockets.

Mixing Concrete By
Hand:

. Layout plywood boards
with a small overlap.

2. Add a gregaJre, sand and
cement” at the correct
ratios, and prepare
buckets of water.

3. Begin spreading out +the
mix, without water over
the Plylooard and then
spread the water over
evenly.

4. Hal¥ of the group now
spread out the mix whilst
the other haf moves

2. Selepas satu hari, +uan9
campuran konkrit biasa
(2:4) kedalam kotak acuan
sehin@ga kepermukaan
kotak “acuon.

Selepas ia Penuh, ralakannya
den@an loal-ang yang Panjangnya
sama dengan kotak ~acuan.
Ketka meratakan +el<apl<an
bal'ang erlahan lahan atau
menggunakan kulir untuk
mendaPaﬂ(an ermukaan
ong rata don licin. Jan@an luPa
untdk memasukkan threaded
bar apabila diperlukan

Petua:

t  Fastikan campuran konkrit)
di+el<ap secara konsisteen
semasa penuangon dengan
menggunakan skop atau
kayd ~untuk mengelakkan
9e|emlaung udara.

Mencampur konkrit

alengan +angan-.

| Letakkan O‘:'a an Plywood
dengan sedikKi Perl-indihan.

2. Tambah batu-batu, tanah
dan simen pada nisbah
ong betul, dan sediakan
sebaldi air.

3. Sebarkan dan ratakan
campuran +anpa air
diatas papan Plywood dan
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the mix into the middle,
while +wis+in9 the spade.
(by rotating around it, it
ensures that the concrete
is mixed well)

5. Occasionally spread the
mix out again, then two
Peop|e begn dividng the
mix into fwo, lay |991n
out a central line throu
the mix, this is crucia
because it is common
that sand will collect in the
centre.

To know when to s’rop addin
water you should test the
concrete  mix using the
"Slump test".

Don't  stop mixing until the
individual Par+s of the mix
are no Ionger visible and a
uniform gréy has occurred.

sebarkan air secara rata.

4. Separuh daripada ahli
kumpulan akan meratakan
aulan sementara separuh
agi akan menqgaulkan
aulan ke engah,
sementara memutarkan
skop.(dengan memutar
skop ia akan memastikan
konkrit digaul dengan
sempurna.

5. Rebakkan campuron keluar
la@i, teruskan merebak
campuran dan kemudian
2 oran boleh mula
memloaha@ikan campuron
kepada dua bahagian
dengan men gali garis
tengah melalui campuran.
Ini penting kerana iar\ya
adalah biasa untuk pasir
men umpul ditengah. Untuk
mengei-ahui bila~ berhenti
menambah air, anda boleh
menguji campuran konkrit
menggunakan ‘slump test'.

Jangan berhenti gaul sehingga
komponen  individu campuran
tidak kelihatan dan Sehingga
warna bertukar kelabu.

TP

X At no Poin+ should the
water be running off the
|ywood, it this occurs
ou arent mixing fast
enough, slow down thel
ouring ond toke this
moment to rethink your
[ife.

Petua:

g Sekiranya air terkeluar]
dari papan ini bermakna
kamu' tidak cuku|9 Pan+as
menggaul. Perlahankan
camplron  air dan ambil
masa untuk berfikin

+en+an9 kehidupan.
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Slump Test

The slump test is a simple
way of geH-ing the ri9h+ kind
of concrete mix. You will need
a bucket and a level surface.

. Fil the bucket of your
test mix to the +oP.

2. &uickly +iP the bucket
upside” down, like you are
buiding a sond castle and
itt the bucket off. The
outcome should be that
the mix slumps a little,
into more of a mound. ¥
the mix s+ays rigid its too
dry, it it slumps™Hat like a

aoncake, too much water
as been added. (Don+t

S|um|9 Test

“Slump test' adalah cara
ang Paling mudah untuk
mendapaﬂ(an bancuhan
konkrit dengan +ePa+A|9a yang
anda Perlukan adalah baldi don
Permukaan yang rota

. lsi baldi dengan campuron
konkrit yan akan diuji
sehingga keatas Permukaan
baldi.

2. Kemudian, terus terbalikkan
Iaaldi,seperﬁmana anda
membuat istana pasir
dengan menelan kupkan
asirketanah Keputusannya
arus likat sedikit lebih

X

panicl) I¢ this occurs add
more cement, sond and
aggregme.

Concrete mixing tokes a Iong
time, so if Possible reduce
our use as much as you can
when designing, hence adlso
reducing a large amount of
carbon.

H  this isn't Posgibke +ry
sourcing a cement mixer. You
wont regrei- it.

kepada Iauki+,Sekimnya
campuran tersebut kekal
bermaksud ia +erlampau
kering, sekimnya campuron
tersébut rata seper+i
Iempeng, ia bermakna
campuran tersebut
terlebih air. (Jangan risau)
iika ini berlaku tambah lebih

anyak simen, pasir dan
batu.

Campuran konkrit mengambil
masa yang lama, jika oleh
kurangkan penggunaan konkrit
semasa merekabentuk, kerona
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When to use
reinforcement?
* Concrete pads with a

single pressure Poin+
require no reinforcement.
This is because of the
way the stresses travel
+hrou9h the Foundation.

* S+rips and Slabs wil always
need reinforcement such
as BRC AT.

T

A .
.‘:'.&Ja m,/“ i _.-“EO" &0, % -5
‘ . T ;¢
When using rebar, ensure

the rebar s centred in the
formwork. To achieve this
rop it up with a stone or
rick, ensuring the edges are
no less than 2" away from
the sides.

£ a gradierﬂ- is wanted
on the slab, ad_]u9+ the
formwork accordingly.

ia daPa+ mengur‘ar\gkar\
penggunaan karbon.

Jka mustahi, cuba gunakan
‘lori simen.Anda pasti tidak
menyesal

Bilakah masa sesuai
untuk menggunakan
+e+u|ang?

Alas konkrit dengan satu itk
tekanan tidak ‘memerlukan
+e+ulan9 kerana +ekanann\/a
sekata Pada asas +a|9ak.

Alas  konkrit +epi dan adlas
konkrit lantai selalun\/a
memeriukan +e+u|an9 seperﬁ
BRC A7

Apaloila meng unakan rebar
,Pasﬁkan rébar berada
dH-en@ah kotak acuan. Untuk
menja\/akannya naikkan
dengan meng unokan  batu
atad bataFastkan loucunya
tidok kurang dori 2" dari sisi.

Jka kecerunan ong
dikehendaki Pada lantai
konkrit, laraskan acuannya
dengan sempurna.
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Pouring A Slab With a Gradient

Example
oot
e
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TP

* Protect +the concrete
from ran when Ffresh
to Preven+ markings, the
cement running info thel
soll or desideraﬁng the!
mix.

Petua:

g Lindungi konkrit dari hujan|
ketikaia belum kering untuk]
mengelokkan tanda,” simen
mengalir ke tonah atau
mencairkan campuron.

Kemoving Formwork

* Concrete ets harder
over time, ideally take the
formwork off after |
week. However if time
is short it is Possible to
remove the formwork
after 48hrs, but in
this case it wil be very
delicate.

*  When removin the
formwork +r\/ ‘o preserve
it. So unscrew it careful
ond store it for future
use. ¥ required a hammer
con be used to free it
from the concrete, but
be carefdl not to chip the
concrete.

Membuka kotak acuan

*  Konkrit akan semakin keras
dari semasa ke semasa,
sebaiknya buka kotak
acuan selepas I ming .
Woalau bagaimanapun Jka
kesuntukan masa, boleh
juga untuk membuka
otak acuan selepas 48
Joam, +e+api ia akan menjadi
sangai- mpuh

* Apaloila membuka kotak
acuan, cuba untuk
memelihamnya, Jadi
longgarkan skru dengan
teliti dan simpan  un uk
kegunaan masa depan. Jka
Perlu tukul boleh digunakan
untuk  memisah annya
daripada konkrit, +e+api
berhati-hati untuk tidak
menghakis konkrit.
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Connectin Steel +o
Concrete
Method | Cast Threaded Bar

Method one is the easiest
of the three methods oand
requires the least tools. Ideal
i zou have no power on site,
but has no room for error
should you later £ind out you
have cast the threaded bar
wrong,

. Moke a timber +empla+e
that matches the exact
dimensions of the steel
ﬁxings.

2. Cut the threaded bar +o
50mm lengths, with a kink
at the 50mm mark to

revent upliPr. This can be
done using 2 metal pipes
as a lever.

3. FPass the +treaded bar
through the +emP|a+e and
add washers + bols.

4. Align the template and Push
down into e concrete.
Lift up and down slowl
a few times to ensure
concrete fills

5. Wait for concrete to dry,
and remove the +emP|a+e.

Penyambunagon Besi
dengan Korkrit

BCg:ahMemasmgﬂreaded

Cara Pertama adalah cara
termudah daripada ke+i9a
cara dan memerlukan
Perala+an Paling sedkit. Cara
ini Pallng sesual apabila tidak
ada sumber elektrik di tapaok.
Namun, Perlu diingoﬁ an
bahawa kesalahan tidak daPOH'
diperbaiki.

. Membuat Pla+ kayu
sementara yang mempun?/ai
ukuran soma dengan PaJr
besi yang akon digunakan.

2. Poton threaded bar
sepanjan I50mm, kemudian
loen@kok an 50mm untuk
mengelakkannya  dari
+eran9ka+. Ini dapa+ dilakukan
dengan penggunaon 2 pai
besi sebagal Pembengkok.

3. Masukkan threaded bar ke
dalom Pla+ kayu sementara,
bersama dengan washer
dan bolt.

4. Letakkan P|a+ kayu di
tengah-tengah konkrit dan
tolokkan ke& dalam konkrit.
Angkat dan turunkan
per ahan-lahan bebempa
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Method 2: Epoxy Threaded
Bar

Method two dlows for the
cement Yo cure before
inserting the threaded bar.
H adso dlows for the hlghes+
level of error.

. Wait for the concrete o
harden (ideally | week, but
it time is short 48hrs)

2. Dril holes with a hammer
dril using a masoni drill
bit (A Tte larger ' than
that of the threaded bar)

3. Mix the epoxy resin (Fart
+2) together oand coat
threaded boar.

4 Ihsert into the holes,
check the steel plate fits,
and wait £or the epoxy to
dry. (Touch dry in Chrs,
s+ruc+um|ly dry in 24hrs.

@ f;n—- F’]"E‘i‘
i, A 34
: S PEE
' -:l A :- i_:"-:_l .:_
Meritage Cre Pty i

kali untuk memastikan
konkrit terisi.

5. Tunggu sementara konkrit
kerlng dan dlinkan Pla+.

Cara 2- o} Threaded

Cara kedua membenarkan
simen untuk kering sebelum
memasukkan threaded bar. Ini

ju a membenarkan ralat untuk

s€barang kesalahan.

I Tunggu konkrit sehin
keras (Seelok—eloknya
| ming u, namun jika
kesuntdkkan masa, 48 Jam
sudah mencukupi).

2. Drill  luban den an
meng unakan ?\ammer dril
dan ma+a drill masonr
(sedikit lebih besar dari
ukuran threaded bar
selaenarnya).

3. Campur eprox resin
(bahagjon | + 2) dan sapukan
Pada hreaded bar.

4. Masukkan ke dalam luban
dan Perlksa Jlka Pla+ besi
itu muat. Kemudian +unggu
groxy sehln 9a kerin

am sudah mencukupl
un+uk mengerln kan Iaplsan
luar, +e+a|9| untdk struktur
dalaman mengambll masa
24 joam.
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Method 3. Expansion Botts

Method three is the hardest
of dl of the options, but the
most ProFessional.

Woait for the concrete o
dry (ideally | week, but if
time is short 48hrs.)

Dril holes with a hammer
dril using a masonry dril
bit gl h+?y larger than the
diometer of

expansion bolt

Loosen +he nut to the
+op of the threaded bar
section and hammer in
FtuA

Tigh+en nut  untl  the
expansion bolt is  £dl
expanaled and then remove
the nut once again, place
the steel late onto
the threaded bars and
re+igh+en.

e concrete

TP

Dont dril the holes
deeper than the expansi
section of the bolt.
you do this could re
in the thread being lost i
the hole when thé nut i
removed.

Cara 3: Expansion Botts

Cara ketiga adalah cara yang
Paling susdl daripada carasatl
dan “dua, tetapi merupakan
cara Paling pro esional.

Tung@u sehin 90 konkrit
kering (Seéelok-eloknya
I min qu, +e+a|9'|
kesuntukkan

mencukupi 48 jom).

jika
masa

Drill Iuban?\ dengan
menggunakan ammer drill
dan "mata dril masonr
(sedikit lebin besar dori
ukuran threaded bar
gebenarnya).

Longgarkan nut sehingga
ke pen hujun atas
threaded "bar dan +ukul
sehingga masuK.

Ketatkan nut sehing a
expansion bolt terblka
sel enuhn\/a, dan alihkan
nut. Sekali'lagi letakkan P|a+
besi Pada threaded bars
dan ketatkan.

Petua:

Jangan drill lulmng sehingga
melébihi panjong “expansion
bolt. Sekiranya ia berlaku,
ia akan menyeloalokan
thread termasuk di dalom|
luloang ketika nut diadlinkan.
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LQOTINGS

Designing Foo+ings

When designing steel footings
there are” a few +hings o)
consider. What is its toleronce
when placing on the threaded
bar? How s+ala|e/9+ron9 is
the detai, and how simple is it
to fabricate (Time=money &
a delayed project Finish)

The above image shows a
poor example a Fooﬁng.

* only revents rackin
in one direction when a
are instdled n the same
orientation.

* The holes dlow no error
in the Placemerﬁ- of the
threaded bar n the
concrete.

* The base Pla+e is ‘oo
small, with the holes bein
very closely located to
the vertical steel section.
Not ideal when ing ‘o
+igh+en with a spanner.

Reka Bentuk Penapak

Ada laelaempa Perkam yang
Perlu diambil  kira ketika
merekabentuk Penapak besi.
Apakah perkara yong erlu
diambilkiraketka mele+akamya
ada threaded bar? Bempa
uat Perinciamya? dan berapa
mudah untuk memlaua+nya?
(Masa=duit).

Lukisan diatas menunjukkan
contoh yang tidak bak” untuk
bentuk alas.

* la hanyalah untuk
mengelakkan retak Pada
satu” arah ketika semua
alas dipasang Pada satu
aroh.

* Luban tidak
mengakibatkan kesalahan
didadlam meletakkan
threaded bar ke dalam
konkrit.

*  Plat besi yang san9a+ kecil
dan mempunyai |u|aan2
ong terlalu dekat adalal
idak sesuai dan susah
untuk menge+a+kan nut
menggunakan sepana/
pereng uh
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Gambar di sebelah adalah
contoh yang lebih baik.

*  Permukaan dasar Pla+ besi
hendaklah lebih besar untuk
memberi toleransi kepada
ukuran lubang. (Bentuk
lubang disebelah adalah
conto yong lebin kompleks,

tetapi membenarkan
@] D ia  dimasukkan dengan
mudah).

>
N
.

* Bahagian +engah besi boleh
direka benftuk sebagai
kotak untuk menambah
kestabilan Per\yambungan.

Above is on example with
improvemenJrs.

¥ H has a dlightl Iaraer
surface area “fouchin
the pad, which dllows
for larger, holes with
more tolerance. (note the
modified whole shapes,
which are more complex
but dlow it to be fitted
easier)

* The vertical steel section
is also now a box section
with Provides a much
more stable connection.

Tip: Petua:

* Igebgdinﬁzrmmeed ot Ukuran |u|aan9 hendaklah
washer <o lebih kecil daripada
lOmm-ISmm for  IOm washer. Sekurang-
threaded bar kumn?br::/a IOmm-15mm

: untuk eaded bar IOmm|

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



Primary Structure

Bracin Columns on

Installation

From the moment a column
oes it needs braced
tntil the structure is braced
in+ernally by solid wadlls, steel
bmcing or diagonal timbers.

When bracing moke sure the
column is vertical with a spirit
level or string level. (NOTE:
that the timber itself may
not be straight)

Then brace with scrap timber
to the ground, ir that isnt
an option, attach to another
column. When bracing 1o the
round, loury one en sligh‘H
and attach the other +o the
column with two screws. This
should be done on al four
axis.

Pendal Hang dalam
Pernaskoﬁ%anlya 9

Bermula dari +ian9 dipacak,
ia  memerlukan endakap
sehingga struktur dalamamya
diper Ukuhkan dengan dinding,
endakap besi atau kayu
erpenjuru.

Ketika mendakap, Pas-Hkan

+ian@ itu +egak dengan
menagunakan +im|aang air
atau™ enang"

Kemudian dakap dengan kayu
lebihan ke tanah. ka tiada
Filihan, dakaE kayu ke -Hang
ainya, Ketika mendakaE ke
tanah, tanam satu Penjuru ayu
ke tanah dan penjuru lainya di
Pasanz_? ke tiang dengon dua
skru. Tni hendaklah dilakukan
Pada semua 4 penjuru.

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



32

Drilling the Column
Footng C "

When settin the column
to be driled For the Poo’ring,
it is best to cla it in place
and dril usin he Foo+in9
holes as a gui e.

DrAil +hrough until the -HP of
the dril comes through, but
dont go dl the wa ough
as any offset in dignment wil
damage the dril bit; so switch
driling to the other side to
compl ete the hole.

Beam Connection

When dr‘illing for a beam
measure I' in from either
side and I' down and up from
the beam depth to create
+wo holes diagonal from each
other, this heIPs Pr‘even-l-
mcking..

TP

X To make sure vyou drill
straight and the holes dlign,
this fask requires 3 Peor e,
I dril|in9, one watching the!
vertical dlignment and onel
wa+chin9 e horizontal.

Penyambung Penapak

Ketka hendak melubang dan
memasangkan +iang kepada
pena ak, “adalah |1Ebih baik
diapit dahulu meng unakan
apit-G kemuduan tebUk Iuban
mer\@@unakan Iubang penapa
seloa@ai rujukan.

Lubangkan sehingga hujung
mata dril menembusi kayu
+e+api tidak menyen+uh
ermukaan besi, kerana
dikhuatiri akan marosakkan
mata dril. Maka, Iulaangkan
dari arah Iaer’rerﬂ-angan untuk
mer\yiapkan Iubang.

Penyambungan Rasuk

Ketika me!ubangkan rasuk,
ukur ' kedalam “dari kedua-
dua sisi dan I' dari atas dan
bawah untuk membuat dua

Petua:

¢ Untuk memastikan luban
yang lurus dan selari, kelja
ini memerlukan 3 orang, |
orong melubangkan, | oran
memerhatikan kelurusan
secara tegok, dan | oran
memerhatikan kelurusan

secara melin+an9.

1
| s EhcEe
STRENCTH L

(A
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No+chin.9

Rue of Thumb:

*  When no+ching timber
avoid notching any more
than |/3rd the beam
or column d . This wil

ensure the timber isnt
s+ruc+ura||y compromised.

How to Notch:

. First mark out your
no+ching area.

2. Madke mul+iPle cuts within
the noi-ching area, with a
chain saw or hand saw.

3. Hammer away the cut
sections, and chisel awa
the notch Hill it is even and
smooth.

Note that sometimes the
timber you oare +tr ing ‘o
connect the notch too m
itself not be s+rai9h+ or
Perpendicular.

luban epenjuru. la akan
menggiakliaﬁi rJeJrak.

Fahatan Kayu

x Ketika memahat kavyu,
elakkan memahat lebih dari
I/3 rasuk dan +ian9 supaya
kekuatan kayu tidak
+er_]ejas secara struktur.

Cara Memahat-

| Tanda +empa+ untuk di
Paha+.

2. Buat beiaerapa Poi-ongari
di dalam +empa+ an
akan dipahai-, dengan
menggunakan gergaji atou
chainsaw.

3. Tukul Pada +empa+ an
dipaha+, kemudian Paha
sehingga Po+on9an rata
dan kemas.

Perlu diperhai-ikan bahawa
kayu ahat yang akan
disambung tidak semesﬁnya
lurus atad bersudut +ePa+.

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



32

USing a Chisel

There are +wo sides to a
chisel. The Hat side Facing
down digs deep and take
out larpe chunks at a time.
The shaped side is used for
smoo’rhing, and takes out little
chips. Use this when youre
doing delicate touches.

4

CHISEL

THIS SiDE DouN

Foe SMooTHING

Menggmakan Fahat

Ada dua sisi Paha+, Sisi
ang rata menghada
bawah mengorek dalam dan
mengeluarkan bahagian yang

besar.

Sisi yang berbentuk digunakan
untuk ~ menratakan, dan
mengeluarkan serpihan kecll.
Gunakan ini apabila anda
membuat sentuhan halus.

L] paee

[‘lffj' MOTCH

Tps:
* The notched Join+ should
be snug,

tIF you need to have two
notches on two different
axis, see the image above,

* Sambungan yan
di-l-anggam arus ketat.

x Jika anda erlu dudg
+an%gam dalam dua Paks'
berbezoa, lihat rajah di atas|
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Wh\/ Bamboo?

* Bamboo can row to
structural 9+ren9+h in J‘us+
5 vyears. This means in
+heory i it s+ays a par+
of your building longer
than 5 yrs your deslgn
seques+ers carbon.

* K can be |ocal|y sourced,
which helps suppor+ local
businesses.

* Grom for grom it is
s+ronger than”steel

What Bamboo is S+ron9
Enough?

There are many +ypes of
bamboo:

Structural Bamboo can
be easil recognised by its
|arg\e diameter™ (I00-150mm)
with each node being close
together. (closer the better)
You adlso want the bamboo
walls to be as thick as Possible
5mm+.

Decorative  Bamboo  for
anels and siiu etc is best
when the nodes are far
aPaH- with a thinner wall.

Kenapa Buluh?

* Buluh boleh tumbuh ke
kekuatan kerangka dalom
hanya 5 tahun. Ini bermaokna
secara teori, jika ia
kekal sebagai sebahagian
daripada bangunan anda
lebih daripada 5 +tahun,
rekaan anda menyerap
karbon.

* la boleh didapaﬁ daripada
sumber +empa+an, lalu
menyokong Perniagaan
+empa+an.

* Gram dengon gram, ia lebin
kuat daripada eluli.

Buuh apa yang cuki
kua+?aP\/9 up

Ada loan\/ak Jenis buluh:

Buluh kemngka mudah dikenali
dengan diame+ernya an
besar (I00-50mm),” dengan
jarak. antara buku-buku yan
dekat. (lebih dekat lebin loaik?
Andaj Qa mahu dinding buluh
yang se ebal mungkin Bmm+.

Buluh Perhiasan untuk panel
dan siiu dsb adalah terbaik
aPabila J’amk buku-laukunya

_]auh dengan dinding yang lebin

nipis
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CAUTION:

*  Bamboo has hairs
that irritate +the skin,

parﬁcular‘l on  younger
shoots. his should “be
washed off before
ins+a||ing.

* Bamboo is very sharp
when sP|i+.

Treaﬁng Baomboo

Treaﬁn% bamboo is fairl
simple, but fakes a whie.

Borax treatment is the most
common.

. Pour the borax solution
into a larpe water tank
and mix with water (See
manufactures instructions

for ratios)
2. Place the bamboo
ver-ticall in another

water tonk, with all nodes
unctured. EXCEPT +the
ast node at the botHtom.

3. Pour the mix in the to
and let it éurgle +hrou9h.
Kepea+ il Full.

4. Leave for 2 weeks.
Make sure no rain water

washes out or diutes the
solution and bamboo.

AWAS:

* Buluh ada bulu an
membuat kuit gatal, lebin-
lebin la@i ucuk muda.
la Pa+u+ dicuci sebelum
dipasan@.

*  Buluh sangoﬂ- +ajam apabila
dipecahkan

Men@awei- Buluh

Mengawet buluh san9a+
mudah, +api memakan masa.

Pen@awc+ borax adalah Paling
lazim.

. Tuang larutan borax ke
dalam +angki air besar
dan campurkan air (lihat
arahan Pengeluar untuk
niskbah)

2. Letak buluh menegok di
dalam satu Iagi angki
air, dengan semua buku-
loukunya ditebuk, kecuali
buku-buku terakhir di
bawah.

3. Tuang campuron dari atas
dan biarkan ia mengalir ke
bawah. UIangi hingga Pcnuh.

4. Biarkan selama 2 minggu.

Fastkan tiada air hu{'an ong
membasuh atau melarutkan
campuran daripada buluh.
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The ImPorJrance of
Nodes

The nodes are the bamboos
strongest oints.  Without
them™ the bamboo is easil\/
SPIH' and crushed.

bamboo ensure:

. There is ho cracks.

structural

2. The a node is as close to
our pin J'unc+ion in the
spli++ing direction.

3. A node is at the boHom

and +op of the bamboo,
o Pro+ec+ the ends.

How To Preserve Bamboo
During H's Instdled Life.

*x Ke dry, Moisture is the
enemy and will also wash
away +the borax.

Keep off the ground.

Fil the boHom and top
of the bamboo to prevent
r\es*l-ing animals and insects.

Kepenﬁngan Buku-buku

Buku-buku adalah bahagjian
terkuat buluh. Tanpanya, buluh
mudah Pecah

mu WQ kerangka

| Tiada retakan

2. Buku-buku adalah di bawah
dan di atas buluh untuk
mehndungi buluh.

Bagaimana untuk Memelihara
Buluh Sepanjang Hayat la
Dipasang.

* Pastikan sentiasa kering.
Kelembapar\ adalah musu
dan ju a okon membasuh
borax ilang

*  Jauhkan daripada tonah

*  Tutup di bawah dan di atas
buluh  untuk mengha!ang
loinaJrang dan serangga
loersarang
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Sizing a Span

The rue of thumb for
es+ima+in9 the dep+h of a
wood beam is:

Span/ 5

The beam width is = 1/3 to
/2 of the beam dep+h

FLOOR BEAME
F BEAME
J«_,.’E
p /

/

Saiz untuk Span

Satu kemestian untuk
menganggarkan kedalaman
rasuk kayu adalah:

Jarok/I5

Lebar rasuk adalah = /3
kepada I/2 kedalamon rasuk

Below is an example of a Di bawah adalah contoh _]amk
3750mm beom spon. rasuk 3750mm
T
\I'ﬁl‘
ey Ly A’
Fa Llu ":' “u| = pEoE e
pecce__ | - R, @
9" mpesErep | \, oA
] A x 4
r e CrLL b
4q"

| ook res

axb

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



33

ﬁ "~ ~ BT
- R
oL
EEl
|
L = wrs wve
S oL
. - — —‘6: e

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



Primary Structure

Jolst
50X 100

BeAM
- I75% 75 (3.6M<PAN

L .. EM -
450 MM 2LaoMM (IMX)
BrlOW CRAUN .
Fixin g5 Permasangan
l I +wo threaded bars | Duathreadedbar mengapﬁ
clamping the timber-. kayu.

2. Same as above but has
an additional suppor+
underneath.

2. Sama seper+i di atas +e+api
mempunyai  sokongan
tambahan’ di Iaawahnya..

3. Same as option  one.

However the notch 3. Sama seperti piihan satu.
Prowdes extra strength Woalau  baaaimanapun
and support  should e tanggam memberikan
threaded bar weaken. kekdatan tambahan dan
sokongan _]ika threaded
bar patah.
=

Fat
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Trusses & Rafters

Splicing require; two stron
ieces of timber Ionger‘ than

900mm. each with £our holes

(two on each end of the
timlber)

Alignmerﬁ is key for
aesthetics. The nuts need to
be +i9h+ to ensure a s-l-rong
join’r.

Steel 9P|icin9 is dlso an oP+ion
Remember with all horizontals
timber should bend awa

from +the gromd £ its
warped..

Kekuda dan Kasau
Pmym’bmgm

Pen amloungan memerlukan
dua batan kayu an
Pan'angnya lebih dari 900mm
sehap satu dengan empa+
lubang (dua Pada seﬁap hujung
kayu itu)

Penja'amn adalah kunci untuk
estetika. Nat perlu diketatkan
untuk memastikan sendi yang
kuat.

Pen\/amloungan besi Juga bole
dieunakan.

Perlu dingatkan semua kayu
melintan Pcrlu bengkok dari
+anah jika ia meledina
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Joist timber size is most
|ikely 2x4. Spaced at an +hing
from 300mm 1o GOOMmm
centres dependin on your
foorin e ond dimensions.
(Think “about minimizing the
off cuts.

Jo'n’r\g Method A

* This is to be used on the
last joist at the end of the
buil g,

* A nail should be hammered
diagonally into each side
of the jois+ and beam.

Jo'n’r\g Method B

* This is for the []ois+s
located u againsi- columns
so that the foor boards
con be fixed secure|y
around them. Four nais
are used to hammer the
splice into the column and
one is hammered into the
+oP to connect the +wo
joiers.

i
=T

Gelagar kayu selalunya saiz
x4 mci.Dengan iarak. 300mm
sehingga ©O00Mm Pusa+
bergan ung kepada _]enis lantai
dan saiz” (Usahakan untuk
mengurangkan Pemloazimn)

KaedahPmywrbmgmA

* i adalah untuk digunakan
Pada e|egar terakhir Pada
akhir ongunan.

*  Paku Per|u ditukul
menyerong ke dalom se+iap
sisi gelegar dan rasuk.

Kaedd\PmywrbmgmB

* Ini adalah untuk gelegar
terletak menéntan
tian, supaya papan lantai
bole +e+ap selamat di
sekelihn9 nya. Empa-l- aku
digunakan untuk  menukul
Penyamlaun an ke tian
dan’ satu ditukul keatas
untuk menyamloung dua
gelagar.
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MERHOD A
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Joring Method C

*

ls for between columns
when a stud wal/ miling
will be fitted.

This requires two 2x4 to
be Placed in Por+rai+, and
a piece of 2x4 bolted
+hr'ough to the column.

The jois’rs should fit i h+|y
and “should be nail o
each other and into the
column diagonally

Jorning Method D

*

Is £or joists on intermediate
beams. This is the simples+
connection and the most
common.

Nail two nails on each side
of the beam and one
connec-Hng the two.

Al joists need to be solid
and shouldn't wobble. Even
when walked on.

Kaedah Penyaniomgmc

*x

la adalah untuk antara
+ian9 apabila stud dir\ding /
pagar akon dipasang.

Ini memerlukan dua 2Zx4
untuk diletakkan secara
menegok dan salah satu
daripada 2x4 diperkeJraJrkan
melalui +ian9.

aelagar hendaklah diPasang
dengan ketat dan Perlu
dipa u antara satu sama
lan  kedalom +iar\9 secara
menyerong,

Kaedah Penyaniomng

*x

Untuk gelagar Pada rasuk
er+engahan. hi  adalah

sambuhgan vyan alin
mudah dgn loiaZa d?guﬁakag

Tukul dua Paku Pada
seﬂap Iaahagian rasuk don
satu yong menghubungkan
kedua-dua.

Semua gelagar hendaklah
kukuh dan tidak bcrgegar.
Walaupur\ ketka ber_]alan
dia+asnya.
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Where to Brace? Dimana Perlu mendakap?
Bracing is required on _'|u5+ Pen\/andggar diperlukan
two axis normally. However ada ua Paksi normal.
depending on the stability of alau  ba aimanapun iar_1 a
your Fooﬂngs, and the qual'rry laergarﬁ-un k_epada kes’ralallqn
of your junc’rions you  may alas konkrit, dan kualiti
neea?/ three axis. pen amlaungan anda mungkin

memeriukan +iga Paksi.

Method | Steel Tension Cross
j Kaedah I Penyangga Besi
Bersimg

This is +the least visuall

intrusive of the methods. Ini adalah kaedah yan
However requires several aling tidok kelihatan.  Walat
special parts and +tools +o aganmana un ia memerlukan
+'9h+en the cables. bel eropa ahagian khas don

alat-alat untuk menge’ra-rkan
kabel.

©
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Method 2: Diagonal Bracing

*

This op+ion is simple. A
diagonal piece of timber
spans the bay between
the two columns. This can
be notched i reguired.
Fixing with threaded bar
is thé s+ronges+ but it can
adlso be done with nails or
screws. The ilustration
below shows it Iaeing
hidden in a stud wall.

@

Method 3: Solid Wal

*

In-Fill the space between
the columns with a solid
mass such as, stud wal
ond Plywood Biocrete,
Brick or Earth Iaag.

Kaedah 2: Penyangga Besi
Berpm}ru

Kaedah ini sangat mudah.
Sekepin kayu dipasang
berpenjuru merentangi dua
+ian9. la boleh dipaha J'ika
diperlukn. Penyambun an
dengan +threaded ar
adalah vyan aling kuat
tetapi yia 9Jupga 9Iaoleh
dilakukan dengan aku
atau skru. lldstrasi di
bawah mer\unjukkan yang
ia +ersembunyi di dalam
dindir\g stud.

Kaedah 3. Dinding Solid

*

Isi ruang diantara tian
der\gan Jisim solid seperi
stu dan papan lapis,
bata atau

biocrete,
earJrhbag.
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Method 4 Cast- n coumns Kaeddw&'ﬁngalamDi'ldng
*  This is a last opﬁon.

* Cast the columns directt
into the concrete Provides

X Ini adalah Pilihar\ terakhir

*  Tanamkan +ian9 terus ke

good s+al0i|i+y Provnded it is
Cast deep enough

However +his adlows for
no easy way of replacing
the column and shortens
the life of your building

dalam konkrit memberikan
kestabilan yang baik dengan
9yara+ ia dipasang dengan
kedalaman yang sesual.

Walaubagaimanapun iatidak
membenarkan Pergan’rian
tian, dan memendekkan

iongka havat bangunan

71

o
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Timber Purlins

Purln timber size is most
|ikel\/ 3x2, spaced at an +hin9
from 300mm 1o GOOMmm
centres depending on your
rooﬁng e ond dimensions.
(Think ™ about  minimizing  the
off cuts.

* The detals for +this are
very simiar to Method D
of the joists or can be
spliced ke the rafters.

*  Maximum overhand is no
more than 900mm

*  When linin +the purlins
mark +hg uPbeam Pﬁrs+
by measuring each side
and using a 9+rin9 as a
uide for the remaining
intermediate beams.

oveRHANC
WITHAUT SUFRIRT

6re|agar kayu

Saiz gela%ar kayu selalunya
adalah 3x2 inci engan jarak
300mm sehingga ©O00MmM
Eusa-l- bergarﬂ-ung ke ada_]enis
umlaung dan saiz (Usahakan
untuk

mengumngkan
pembaziran).

x  Butiran ini menyerupai
Kaedah D dari gele ar
atau boleh disamlaung an
seper’ﬂ kasau.

*  Maksimum Penindihan tidak
melebihi 900mm.

* Apalaila manga-l-urkan
elagar, tandokan  rasuk
ertama dengan mengukur

se+iap sisidan menggunakan
tali sebagai Panduan untuk
rasuk Per’rengahan yong

+in99al.
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Bamboo Purlins

. Cut a piece of treated
bamboo to length and then
9P|i+ it lay using a parong +
hammer-.

2. Place the bamboo across
the trusses to determine
where it should be fixed
and dril in these locations.
Then fix with self +apping
screws (not nais as they
split the bamboo.)

To Hfix

rooﬁng
connect through the ridge,
enough to Pul| the two Pieces
+09e er but not enou?h
for the rooﬁng material o
deform.

materials

6re|agar buluh

. Poton sekeping buluh
dirawa dengan anjang
dan kemudian belahkan
dengan meng@unakan
parong + Fukul.

2. Letakkan buuh di selurun
kekuda untuk menentukan
di mana ia Perlu dipasan9

dan digerudi. Kemudian
asang~ dengan ‘self
tapping scréw'(elakkan
penggunaan Paku kerana ia
akan memecahkan buluh)

Untuk memasan bahan
bumbun melaldi  rabung,
adalah mencukupi untd
menarik kedua-dua kepin
bersoma-sama tetapi tida
cukup untuk bahan laumlaung
untuk berubah bentuk.
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Onduline is a roofing material
made from a by-product
of Pe+rol.. H is a sli9h+l
fexible, corrugated material
When Fﬁ-'ring Onduline the
corrugaﬁons should run the
direction you need rain water
to flow.

Onduline requires Purlins o
be at different centres
dependin on different
roof pitches, this should be
considered when designing.

The Onduline sheets should be
laid in the order shown below.
S+ar+in9 at the bottom of the
roo¥, |ay the first 3 sheets in
the first row, starting from
one corner. The 4th and 5th
sheets should then be laid on
the next row up, offset by
half from the previous row.
This can be done by either
cutting the 4th piece or by
overlapping by half.

pon

Onduline adalah sejenis
laumlaung Yan?\ diper uat
daripada lebihan Pe+rol.

la ersifat lentur dan
ermukaannya beralun-alun.
etika memasang onduline,
alun-alun Perlu mengiku-H arah
air hujan yang mengalir.

Gulung-gulun harus
dipasang dengan jamk yan
berbeza Iaergan‘run kepada
kecondongan bumbung. la
Per|u diperﬁmlaangkan Ketika
merekabentuk.

Lembaran onduline sekiranya
dibentangkan dalam turutan
éang di unjukkan di bawah.
ermula di bahagioan bawah
laumlaung, meletakkan 3
helaian Per+ama di barisan
ertoma, bermula dari satu
sudut. Bumlaung ke-4 dan ke-5
kemudian dilaen+an9kan Pada
barisan se+erusnya, dimbangi
oleh separuh dari barisan
selaelumn\/a. Ini boleh dilakukan
sama ada den@an memoton
keping ke-4 atau bertindi
separuh.
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For roof pitches 5 - 10
degrees, duline  cheets
should be sl Por+ed by a

ful deck +frome or close
Iaa-Hening.

For roof pitches 10 - |5
degrees, duline  sheets
should be suppoﬁed a

purlins with maximum 450mm
centres.

Bagi bumbun dengan
kecondongan -10 darjah,
kepin an ~ Onduline Perlu
disokong oleh bln@kal dek
Penuh atau Jamk kasau yang
dekat.

- Plde
Feomy,

Untuk kecondongan bumbune
10 hingga 5 darjah, kepin
Onduline Perlu dlsokon9 olel
gulung—gulun dengan Jamk
maksimim 450mm.

For roof pitches over 5
degrees, duline  cheets
should be sl Por+ed by a

Purlins with maximum GlIOmm
centres.

Untuk kecondongan bumbun
lebih dari 15 darjah kepin
Onduline Perlu dlsokong olel
ulung gulun% dengan _lamk
maksnmum ol
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As Onduline is a Hexible
material, it is important to
following the Fixing order and
atHtern below. Screws should
e driled at each corrugation
at the end overlap and side
overlap.

Fixing

I& screws should be Fixed
per sheet 8 screws at
each corrugaﬁon at  the
end overlap or eaves. 2
intermediate rows of 4
screws.

Overlap

For +the end overlap, use
minimum  300mm. For the
side overlap, use minimum 2
corrugaﬁons.

Oleh kerana Onduline adalah
bahan yong feksipel, Per\ﬁn
untuk mengikuﬂ turutan
dibawah. Skru hendaklah
digerudi ada setiop kerut
di ferﬁndihan akhir dan
per indihan sampir\@an

Pene+apan

I& skru hendaklah di+e+apkan
Pada seﬁap keping. 8skru Pada
se-l-iap kerut di Per+indihan
akhir. 2 baris PerJren@ahan
daripada 4 skru.

Pertindihan

Untuk hujung bertindin, gunakan
jamk minimum 300mm. Untuk
Per+indihan siring, gunakan
minimum 2 kerut.

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



Roo¥

lenng Onduline must a|ways
be Carried out at the top
of corruga-hon. The correct
screw should be selected for
the +ype of Purlin

Place the head of screw
directly in the socket of
the dril. Align the +op of
the corrugation with the
centre of the purln. Drive
the screw +hrou9h the +o
of the corrugation and Purhn
until the Onddiine is correcﬂy
stressed.

Pene+apan Onduline mesti
sentiasa ada di bahagian
atas kerut. Skru yang sesuai
seklran a dl ilih be an+un
dengan Jenis gulung gdlung,

Letakkan kepala skru secara
|an9~sun dalam soket gerudi.
Seja arkan bahaglan atas
keru den an +engah +en ah
ulun ulung Pasan ru
melalu| ?oaha ian a+as keru+
dan gulung 9ulun9 sehmgga
Onduline Jrerpasang dengar\
kemas.
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Foscias are used to sto
water from ro-Hing the roo
Purlins. Fascias should be
made up of ' x 8" treated
timber.

The fascia should be
measured on site so that it
still fits Per@ecﬂy despi+e any
discrepancies +hrou9hou+ the
construction process. Once
cut to size the fascia should
be fitted onto the last Purlin
if it's on the front and back
of the lauilding or onto each
Purlinq it it's on the side. Use
self apping screws to fix
in place. This job wil require
stable scaFFolding oand ot
least two people.

Papan contk digunakan untuk
menghalang ar dari gulung—
ulung. Papan cantik "hards
iper uat daripada kayu
ukuron | 'x 8' yang sudah
dirawat.

Papan contik Perlu diukur di
lokasi supaya sesuai dengan
sempurna. Setelah dipotong,
papan cantik hendakla
dipasang ke gulung—gumng
terakhir; jka ia dihadapan dan
di Ioelakang Ioangungn. Atau ke
atas setiq ultin —gulung jika
ia di sisi. Gunakan selF—-mP N
screw untuk mene+apl<annya.
Proses ini memerlukan
Eerar\cah stabil dan sekumng—
urangnya dua orang,

Tp:

*  To make the fascias more
aes+he+ical|¥) rpleasin ou
coan Pain+ carvi he
fascia before ﬁHing.

Petua:

X Untuk membuat Eaﬁan
cantik lebih menarik
anda boleh melukis atau
mengukirnya sebelum|

Pemasangan.
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FH—'ring a gutter requires a
series of  brackets fixed
below the roof level Providin

a slight gradienf The gradien

shodld be a proxima+e|

IZ00. This can be achieved
by 9+reching a piece of
string from one side of the
bui|ding to the other with the
aPPropria-I-e gradierﬂ-.

Each guHer segmenJr should
contan 4 brackets, one at
each end ond two in the
middle. The brackets should
gre@embly be placed at
50mm centres.

The roof of your lauilding
should overhang the gutter
by one inch 160 dlow “al of
the water to flow into the
guHer.

Once the brackets are in
lace you should Place al of
the segments into position
so tha ou can test the
radient. ' When ositionin
e gutter you should step i
down from the higheer oint
to the lowest poirﬂ-. our
water in one end and see if
it has a How with no water

Pooling a|ong the gu-H-er.

Pemasangan talan air
memerlukan Pendakap dibawah
bumbung vyan menyediakan
sedkit Kecerunan. Kecerunon
hendaklah lebih kumng B
200. Ini boleh dicapai dengan
meregangkaon tali dari satusisi
Iaangunan ke sisi lainnya dengan
kecerunan yang sesuai.

Se-l-iap laahagian talan

memeriukan 4 Pendakap, Satt
di se+iap hu'ung dan dua di
tengah. Pendakap se a+u+nya
dilefakkan Pacla J'amk 750mm.

Bumbun laan@unan hendaklah
menindih  talan 9elaan\/al<
I" su aya air bdleh mengolir
kedalam +a|an9.

Apalaila pendakap diletakkan,
anda hendaklah meletakkan
semua Iaahagian ke +empa+nya
supaya kecérunan boleh diuiji.
Apalaila meletakkan +a|an9, anda
se erlunya merendahKannya
dari titk +tertin gi ke +itik
terendah. Tuangkan air di
satu hujung dan lihat jika
ia  mempunyai aliran +anpa
Iaer+akun9 di sepanjar\g +a|an9,
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Floorboards are to be fitted
Perpendicular to Hoor jois+s
and Paral|e| with beams.

You should start |ayin9 the
foorboards from one side.
Lay down the first peice of
timber and measure to the
furthest Possible joist. You
should mark +the Hoorboard
at haf the jois+, draw a line
with the set square and cut.

N

To fit the smadler Hoorboard
you should measure +the
remainin op and cut a
?_iece to™the appro| riate size.
he next row of foorboards
should be #fitted on the
aternate side as shown in
the drawing.

Papan lantai harus dispasan
dengan bersudut ' tepa
dengan gelagar lantai dan
selari dengan rasuk.

Anda seP+u+nya memasan
apan lantai dari satu sisi.
asang papan pertama dan
ukur hingga ke elagar yong
alin J’aun. Tandakan papan
antal Hu di +engah—+engah
elagar, kemudion™ lukis garis
engon sesiku-L dan Po+on9.

Untuk memasang papan
lantai ang lebih kecil, anda
sepa+u nya mengukur ruang
ang tertinggal “dan Po+on
papan lantai mengiku+ ukuran
tersebut. Barisan papan lantai
Ioeriku+nya harus ispasan
secara berselangan seperi
lukisan dibawah.
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Floorboards should be fitted
with Z nails at each end,
oiNg i oPPos|+e angles This
is to prevent the board from

uPhF‘I-lng

PaPan lantai sepa+u+nya
dipasan dengan 2 Paku di
seha hujungnya dengan
sudu+ berbeza. Ini urituk
meng eak an +eran9ka+nya
Papar\ lantai.

F the ga between 2
foorboards is too blg due to
the boards not laemg straight,

OU can use a piece of timber
o lever them together. Fix
one end of the fcorboard to
the J'ois+ with | nail. Lever the
other end in with a piece of
timber whist someone else
nails into Place.

Jka ruang antara 2 papan
lantai terlalu besar kerana
Eapan lantai tidak lurus, anda
oleh menggunakan batan
kayu untd merapa+kannya.
Fasong satu hujung daripada
Pa anlantai ke gelagar dengan
u. Rapatkan hu ung Ialnn\/a
clen an a+an ketika
omr\g lain memasan9 Paku
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S you have columns in the
middle of your building ou
might heed +o0 make a notch
in The board to fit round the
column. Measure around the
column aPPropria-her and
then mark +he Hoorboard.
Make 2 saw cuts down the
foorboard at lne 'xI. Then
chisel along the line 'x2' on
both sides,”a few mm down.
Then hit the piece with a
hammer to knock it out. Use
the chisel to clean the edge
and make smooth.

Jka anda mempunyai +iar\9
di+en90\h—+en ah bangunan
anda,” anda mungkin Perlu
membuat Paha+an di papon
kayu untuk menyesuaikan di
sekehling +ian9. kur sekitar
tian sewajarnya dan kemudian
+andakan papan lantai. Buat 2
Po+ongan di papan lantai (di
goris ). Kemudion pahat di
sepanjan 'x2'. Kemudian
landa dengan tukul  untuk
men e+uknya. Gunakan pahat
untuk membersinkan pinggir
dan membua+nya sekata dan

overhangin the edge,
nail them down, and chain
saw adll of them +oge+heh

licin.
Y
Tp. Petua:
* £ vour buidng has ¥ Jika N anda mem
o dpen dde yu cal PV Lpoam, ferinks
leave = the Hoorboards

tergantung di bahagion tepi,
kerﬂwl_ ian ~pal a m
sekali dengan  mengg

chainsaw.
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The first s+ep +o0 moking an
external stud wall is buidin
up a series of bricks or
concrete bricks. This is so
that moisture doesnt rot
the timber. The bricks should
come to a heigh-t of 50mm.

On +op of the bricks you
need to create a dal ProoF
course. You con do this b
usin any lastic material.
S[JI' ing lastic bags and
jomin with duct +aPe is a
good way of re-using waste.

After the DPC vyou need
+o maoke a timber sole Pla+e
across the whole Ia\/er of
bricks.

Measure 2" in from each end
and hammer in two concrete
nais at opposing angles. B
utin, naﬁg a’rg’rwo9 an IeZ,
the structure can reésist
upli43+ more eFFec-Hvely.

Langkah ertama untuk
membuat dinding stud luar
adalah dengan membina satu
siri batu bata atau batu bata
konkrit. Ini dilakukan supaya
kelembapan tidak merosak
kayu. Batu bata sekimn\/a
dibuat sehingga ke+inggian
50mm.

Di atas batu bata diperlukan
lapisan kalis lembab. Anda
boleh melakukan ini dengan
menggunakan bahan plastik.
Menggunakan be Plas ik dan
Ei’ra Penelaa+ adalah cara yan
aik  kerona ia menggunakan
bahan lebihan.

Selepas DPC anda perlu
membuat P|a+ adas di seluruh
Iapisan batu bata.

Ukur 2 ‘dari setiap hujung

dan pasan dua Paku
konkrit dengan sudut yan
Ioer’renJrangan. Dengan

meletakkan Paku di dua sudut,
struktur dapa+ menahon beri
daya tahan yang baik.

¥ ]?L( Q.

d

1 i: .
o

I PLan
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Tps:

* Ensure nails are ' in from
al edges to Preverrl- the!
timber and bricks from

cmcking.
* To Ffurther ensure a
stron connection is

made between timber and
brick you can use metal|
9+mppin to tie both
componen+9 +oge+her.

Petua-petua:

X  Pastikan Paku dipasan
I dari tepi untu
mengelakkan kayu dan
batu bata dari retok.

X Untuk memastikan
sambungan yang kuat
diantara™ kayu dan bata
anda boleh menggunakan
Pi+a lekat besi” untuk
mengikat Kedua-dua
komponen bersama.

Once the sole

Pla+es are
secured in Place s time to
ut in the columns. Place 4"
x 4" timbers at each corner

of the soe plate. Use a
combination ot L-brackets
and metal 9+mp ing to attach
the columns to the sole plates.
Screw the L-brackets +o
the column before erec+ing.
Ensure metal 5+rappin are
fat (use a hammer iF not)
ond Pull Jraugh’r before ﬁxing
in Place.

The next st is to instal
the headpla+e on +oP of the
columns. This is done using

Apabila Pla+ alas sudah
dipasang, tiong boleh dipasar\
kemudian Letakkan kayu 4"'x

di se-HaP sudut Pla-l-. unakan
abungan dari PendakaP—L
an p|+a lekat besi untuk
melampirkan tiang ke Pla+
alas. Skru Penda ap-L ke
tiang sebelum mendirikannya.
Pastikan Pi+a lekat besi
roata (dengan meng@unakan
tukul) dan”ketatkan” sebelum
memasangnyo.

Lan%kah berikuthya adalah
untuk memasan at di atas
+iang. Ini  dilakOkan dengan
meng@unakan dua Paku secara
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Uz

t|F L-brackets are
unavaildble or to reduce
steel, it is Possib|e to
use diagonal nails to fix
the coldmns in Place. Put
two nais in each sidel
o Preverrl- uphPr, and
connect the two pieces
of timber together,
Ensure nails are place |
in from the edge of both!

pieces of timber.

FPetua:

¢t Jika PendakaPL tidak|
tersedia atau mgln
mengurangi  penggunaan
Im=;5|9 aandPa 99Iaoleh
menggunakan Paku
secara songsang untuk|
mengelakkan terangkat |
Kemudian sambungkan
kedua-dua kayu FPastikan
Eaku dl pasang [ dari +ep
edua-dua kayu itu.

two nails at diagona| angles,
like the previous step. Usin
a splrrl- level moke sure the
headpla+e is horizontal before
ler\g down.

Once the head P|a+e is in
P|ace you need to fix in
the intermediate studs.
The centres of +the studs
should be determined Iay the
cladding material. To ensure all
structire is Pro+ec+ed, begin

Gunakan timban
memastikan Pla
rata sebelum mene+a|9kannya.

songsang.
air “unta

Apablla |a+ atas sudah
dl asané anda Perlu
menetapkann ya dalam’ stud
Per+en9ahan Pusa+—Pusa+
stud sekiranya ditentukan
oleh Pelapisan dlndlng Fastikan
semua structur dilindunagi,
bermula dengan meletakkan
stud Per+ama dari +e|9‘| Palin@
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Iay P|acnn9 the first stud in luar +ianP kemudian gunakan
from the outermost edge of Pusa+ selepas itu.

the column, then use centres

from then on.

EOod OF COLLI i CEraTRE CErERG ﬁ:ﬂsa:r ceLured

HEND CLATE

7] HEAD PLAIE

| =

= SOLE FLATE
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Tips: Petua-petua:
t The studs in the wadll i o
can be arrance +o moke pt S_+ud di dalam clmchng boleh
windows and doors where f'at‘r jn-l'uk_ +memlaua++_
necessary, as shown in Ngrap L +an. P‘i U, SZP?"
the drawing Dwangs can l\/{"‘:@ Itunjukkan - dalam
dso be used to provide I;Jollcfk?nai un\zg;‘n u'm-?ﬁ
s+ab|||+y to the structure. memberifan  kestabian
X This stud wall kepada struktur.
demons+m+eg how 1o
buid a stud wall on a base d Dindin?\smd inimenunjukkan
of bricks. The technique kaedah untuk pemasangan
con dlso be repeated for stud pada pangkal baty
internal stud walls on g bata. Teknk ini uga boleh
timber structure. diulangi  untuk ~dindin
stud “dalaman dengan
menggunakan struktur
ka\/u.
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Biocrete uses organic waste,
such as rice husks or saw
dust, mixed with lime o form
a solid bui|din9 material. This
ives i+ immense po+en+ia|
N rural and remote areas
as the waste produc+9 are
more readily avaioble thon
aternatives ' ke concrete.
Biocrete is dso a highl
sustainable material as™ it
uses was Produd-s that have
zero embodied enerq\(\. The
material adso has ermal
Pmﬁerﬁes that are beneficial
n hot and humid climates.
When +empem+ure is high,
the porous surface con
retan moisture from the
a+mosphere, improvin the
thermal comfort o the
building.

A biocrete wall requires a
stud wall without any dwangs,
in order for the material Fo

Biocrete menggunakan
bahon sisa or@anik,: seperti
hampas Padi atau habuk ayy,
dicampur dengan kapur untuk
membentuk “bahan binaan
yang kukuh. Ini Memberi
oténsi yon besar di kawasan
uar bandar dan Pedalaman
kerana bahan lauangan boleh
didapa-H daripada bahan
alternatit seperti konkrit.
Juga Biocrete adalah bahon
oang son ot mampan kerana
ia menggunakan Produk yon
mempunyai sifar tenaga
termaktub. Sifat-sifat
+ermaln\/a J’u a berfaedah
di kawasan " Klim panas dan
lemlaap. Apabila suhu  tingai,
ermukaan Ioerliang boleh
mengekalkan kelemlaapan dari
atmosfera, menambah baik
keselesaan haba Iaangunan.

Biocrete memeriukan dindin
stud +anpa dwang, supaya

Tp:

t To minimize waste and
cutting, the centres of
the studs should match
that of the sheet material
used on the outside of
the stud wal. Two studs
at 400mm oand one at
420mm eqguals the size of
one sheet of P|ywood or
Plasi-erboard.

FPetua:

t Untuk mengumngkan
Pemlaazimn, Pusa+—Pusa+
stud harus sepadan
dengan bahan lembaran
ang digunakan di luar]
dindmg stud itu. Dua stud
dengan jamk 400mm
dan lainn\/a dengan jarak
420mm sama dengan
ukuran satu Papal Iapis
atau papan plaster.
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be infiled See section 62
for stud wall construction.

Plasterboard is to be fitted
to +the outside of +the
biocrete as a permanent
form work. Use ful sheets,
cut o the r‘igh-l- heigh-l-. Tr'\/
o minimize waste usin,
off cuts where possi le. Fix
using screws or nails.

Mix the biocrete at a ratio
of | Par‘+ lime to 4 Par’rs
aggr‘egai-e. For mixing see
concrete mixing (section 2.3)
as the method is the same.

Tp:

*  To increase solidity of the
biocrete, or ¥ you don'
have enough aggre, ate,

ou can add sand o
I out the mixture (or
even soil with a high sand

content).

bahan itu boleh masuk. Lihat
seksyen 6.2 untuk Pemloinaan
dinding stud.

Fapon plaster perlu dipasan
Paga loPaha ian Pluar laigcreJrg
sebagoi aclian kekal. Gunokan
lembaran Penuh, yang diPoJrong
dengan ke+inggian yang sesuai.
Cuba untuk mengumngkan
sisa dengan menggunakan
lebihan Po+on an. Pasan
menggunakan skru atau Paku

Petua:
x  Untuk meningka-fkan
kekukuhan claripacla

biocrete, atau jika anda
tidak mempunyai agre, o
oang cukup, anda” boleh
menambah pasir untuk
mengisi campuran (atad
tana dengan kandungan

pasir yong +inggi)
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The next two s+eps should be
taken together. You should it
the first piece of Plywood
in Place using self +afpi|1‘q
screws and then start fo

and famp down the biocrete.

Fil in the gop between the
form work™ and +amp down
until solid. Use a piece of 4" x
2" as the tamping device.

The Plywood should be fitted
in sections +o moke the
+ampin process eosier. The
ieces " should be cut to the
right height, re’raining the
width (IZZOmm). The ~ piece
should be cut in I/2 and then
in 174. You wil require a smoaller
+amping device as the wadll fills
up.

p

Once the wall is filed it should
be capped with a timber
head P|a+eA The head Pla+e

T TN t-11

BLER]
WANES
“a [

n

A 2000 MM

Campurkan biocrete dengan
nisbah | bahagion Kapur untuk
4 bahagian agregai-. Untuk
roses Pencam;urar\ konkrit,
ihat seksyen 23.

Dua Ian@kah loeriku+nya Perlu
dillakukan serentak. Anda harus
mene+apkan keping papan lapis
Per+ama menggunakan self-
+ap|9in screw don kemudian
isi dan Pada+kan biocrete.

Isi ruang di antara acuan dan
Padaﬂ(am ke bawah sehingga
Eepejal. Gunakan sekepmg
ayu 4 % 2" sebagai bahan
pemada+.

PaPan laPis harus dipasan
dibahagian bagi membua
roses emadatan lebih
mudah. Kepin harus dipo+on
kepada ke+in99'|an ong betd,
dengan lebar ?/IZ omm).

Kepmg itu harus diPoJrong

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



Ter+’|ary Structure

should it in between the two
form works.

The biocrete should be left
at least 3 months before
removing the form work and
& mon before it is £ull
hardened. Once hardened it is
Eosslble ‘o Plas+er over the
iocrete, or it can be left
exposed

separuhnya dan kemudian
/4. Anda akan memerlukan
aat Pemada+ yang lebih kecil
apablla Ke’rm@glan dlndlng
semokin bertam

Setelah dindin dlpenuhl ia

erlu d|+u+u dengan Pla+

zu Plat se a+u+nya muat di
ra dua acuon.

Biocrete harus dibiarkan
sekuran9 -kurangnya 3 bulan
sebelum membuka acuan
dan G bulan sebelum ia keras
se enuhnya. Setelah keras ia
boleh diplaster atau dibiarkan
terdedah.

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



G4

Earth bags use soil, sand
ond re-uséd gunny sacks, as
wel as cement, to create a
structural or re’raining wall.
As it doesn't requiré any
form work you can create
curved walls without requiring
form work.

To make the earth bags you
use a ratio of 3 wheelbarrows
of clay, 2 wheelbarrows
of sand and l25kg bag of
cement.

Once the sond, sol ond
cement is mixed +oge+her

unakan

Earthbags men
+anah, posir dan karung guni
una semula, dan ‘uga simen,
antuk  mewujudkan satu

struktur atau dinding penahon.
Kerana ia tidak meéemerlukan
acuan anda boleh membuat
dinding melengkung +anpa
memeriukon acdon.

Untuk membuat ear+hbags
anda menggunakan nisbah ™3
kereta sorong tonah liat, 2
kereta sorong pasir dan lZBkg
simen.

Selepas pasir, tanah dan

TP

X You can use a boHle test
to find out £ the soi
content requires you to
use less or no sand. ldeall
the soil should have a 5
20% clay content and a
I5-20% sand content.

BoHle 4

- ?&-I-‘,:,: est
IE-ED'f-erCLﬁ‘[’
[5-20°F oF SANV

Ampaprive, ansouid 2FCEMENT

Petua:

Xt Anda boleh menguji dengan
botol untuk mengeJra uil
aPakah kandungan  tanah
memerlukan pasir ke dalom|
campuran earthbags!
Se a+u+nya tanah memiiiki
I5-20% kandungan tanah
liat dan 15-20% ar\dungan
Pasir.
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ou con start filing the bags
ou should Fﬂl the” first bag
to an opriate quan+
and use hls 0 measure the
we|9h+ of the rest You can
create a scale usmg 2 pieces
of timber, lke a see-saw.

After the bag is Full you
need to sew it shut. uging a
hammer and nails to create
holes +hrou9h the gunny sack.
Nail through onto a piece of
timber and pull out nails. Then
gunde the thread in and out
of the holes before comnng
back the opposite way.

To create an earth Iaag wall
you need to dig a trench
down, deeE encuy h for 3
Ia ers of bags +o create a
Founda‘rlon art Iaynng the
bags in the trench end to
end.

simen dicampurkan, anda
boleh mulai mengisi beg.
Anda Perlu mengjisi karun
Per+ama dengar\ Kuantiti yang
sesuai dan~ menggunakan
ia untuk mengukur berat
karung lain. Anda boleh
membuat timbangan dengan
meng unokan 2 ba+ang kayu,
seper ijongkai-—_]un@kif

Selepas be Penuh, anda
erlu menja ithya, dengan
men gunakan +ukul dan Paku
untuk“membuat Iubang melalui
karun uru itu. Kémudian
aku ée seke in kayu dan
+ar|k keluar aku Kemudian
jahit benan masuk dan
eluar dari lubang—luban
sebelumnya dengan arah yang

ber+en+an9an

Untuk membuat dindin
ear+hlmg, Iangkah Per+ama

Tp:
t Bags of equal welgh+ and
siz€ make neater walls.

R

w;lc,H
FiLlL Gy Abce
Ea—-hg AwrdOT AT BOTH
AFTER, Pl

Sl T Ol Tl
v =y
R e R

Petua:

pt Beg dengan berat dan|
ukdran yang sama akan
membuat dlndlng lebin|
kemas.

HP-HP‘ER.
NAILS (5)
de Loe P THRERD
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A half Iaag con be used at the
end if necessarl. Fold the
corners of the a9 before
|ayin9 this creates "a neater
wall, esPecially i P|as+erin9.

Every bag needs to be
+amped down so that it is fat
and compacted. The bags
should be tamped one and™a
time and made sure +hey are
level before PuHing on the
next one. You can use a spirit
level to check if each Iaag is
level with the previous one.

A +argving device can be
made from 2 pieces of 2' x
2" with a 4" x 4" block at the
bottom.

Between each Iayer of earth
bags you need fo Iay a loop
of barbed wire as shown
below.

Tp:

Xt Each laag should be]
fattened " on a Hat
surface before being laid
in P|ace.

anda Perlu mengga!i ParH
dengan kedalaman ~3 IaPisan
beg untuk mewu_]udkan
asas. Kemudian letak kan
beg di sepanjon arit. Be
deggan uktljmil\ ggpgruh bolea
digtnakan Pada hujung ParH'
iika diperlukan. Lipa+ sudut
€9 sebelum mele+akkann\/a,
ini mewujudkan dinding lebinh
kemas, +eru+amar\ya jika Perlu
dilepa.

Se+iap loeg Perlu dipadaJrkan
kebawah supaya ia rata
dan padat. Be sepa+u+n a
dipa atkan satfu per satu
dan pastikan ia rata sebelum
meletakkan |apisar\ berikutnya.
Anda boleh menggunakan
+imloan9 air untuk mémeriksa
kem+aannya.

Peronti Pemada+ boleh dibuat
daripada 2 keping kayu 2 %
2' engon | keping 4% 4" di
bahagian bawah.

Diantara seﬁaP IaPisan
ear+hba99 anda Perlu
meletakkan segelumg kawat

Petua:

pt SeﬁaP beg diratakan diatas
lantai yang rota sebelum
diletakkan di tfempatnya.

—
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Tip: Petua:
* You can start laying the
next row of earth”bags * Anda  boleh  mulg
whilst the barbed wire 75 meletakkan  baris
being completed in order earthbags  berikutnya
to speed up the process. sementara kawat berdur
sudah siap supaya proses
pembuatan lebih cepat.

P wl pdarg dein
w3 Fhagaten  Fehon by esdiin £ s

I Twad bl
e+ - __— - R —
T

This process is repeq+ed for Ia_erduri seper+i yang
each layer untl 1 is at an dﬁunjukkan di bawah.
appropriate heiglfﬂ-. Earth bag
wdls ‘can't be” load bearing Proses ini didangi untuk setiop
due to a lack of stability. lapisan  sehingga ia berada

ada ke+in9 i?m yang  sesuai
Einding Earg‘\bag TPk boieh
menangéun? beban kerana ia
kumn9 estabilon.

Uz
* Earth bags are hard Petua:
work, with  a great dedl
of heav ifting. Pla
happ\/ mtzlsic +hrgou9hou¥ ¢ Earthba
o raise morualel

adalah kerja
berot kerana ia melibatkan
kerija mengangkat
bahan berat. “Mainkan
muzik embira untuk
meningka kan semar\@aﬂ

gL

R s
Halies titry g €
ir\u,rp: !
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Tertiary Structure

HOW TO MARE BAMEBO] i-TﬂPS?
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A Plasﬁc bottle wal is a
ood use of waste produc+s,

requires a stud wal, with
dwangs at approprime
centres to form windows.
See section 6.2 for stud wall
construction.

Dinding botol Plas-Hk adalanh
conto penggunaan bahan
buangan \/ar;‘g baik, la
memérlukan mclin@ stud,
dengan dwang di empa+—
tempat yan sesuai. untuk
membentuk ~ tin kaP. Lihat
seksyen 02 untul Pemloinaan
dinding stud.

Tp:
* You can use Hoorboards
or simiar materids +to
form windows frame for

a more aesthetic finish.

You must source plastic
botHles of simiar volume and
size to form the window/
wall. You should measure the
dimension of +he bottes to
dictate the centres of your
dwangs and studs.

Start ﬁlling +the Plasﬁc botles
with clear” water, pre?erabl\/
rain water to limit suspended
sediment in the water. Add

Petua:

¢t Anda boleh menggunakar\
Ea an lantai atad~"bahan
anan yong serupa urntuk
membentul bingkai +in@kap
yang kemas.

Anda harus mendapa+kan
botol Plas+ik dengan sepadu
dan saiz yang serupa untuk
membentul -hngkap / dinding,
Anda Perlu mengukur saiz
botol bagi menentukan titik
+engah dwang dan stud.

Mula men@isi botol Plas+ik
dengan air an ernih,
sebak-baknya air hu_]an untuk
menghadkan sedimen +erampai
di dalam air. Tambahkan 2-3 titis
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Ter+iary Structure

Tp-

¥ You con add food
colouring to the bottles
in a range of colours o
maoke different Iigh’ring
effects. You con ddd
smal number of drops
of each colour il
our desired spectrum is
chieved. Expe imentation
is fun!

2-3 drops of bleach into the
water to s+oP algae growing.

To Hit +he botes into the
frome you Place one bottle
in the bay and hammer in 2
nails level with the +oP. Do this
on both sides of the Iaay.

Cut metal wire into s+rips of
the right length and secure
around the nails, Preverﬁ-in
the bottles from moving o

of the bay. Six | litre bottes
= 2 X 3 metre |en9+h of
wire. One for each end of
the bottle. Place the first
bottle in the Ioa\/ and wrap
both pieces of wire around,

Petua:

X Anda boleh menambah
ewarnamakaonanke dalam
otol untuk membuat
kesan Pencahayaan yon
berbeza. Anda bole
menambah setitis daripada
setiop warna sehing a
spek rum yang anda
inginkan clapm- dicapai.
Eksperimerﬂ-asi adalah

menyeronokkan!

Pelun+ur ke dalam air untuk
menghenﬁkan Perkembangan
alga,

Untuk memenuhi botol dalom
bingkai, anda boleh meletakkan
satu botol dalam tin kap dan
tukul dengan 2 paku pada
bahagion atas. Lakukan ini di
kedua-dua belah +in9ka|9.

PoJrong wayar besi dengan
kepan angan  yan sesuai
dan ikat di sekitar paku
untuk mencegah botol dari
loergemk keluar. Enam botol |
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Pre{:embly £ollowin, the
grooves of the bottle!

The next bottle is Placed and
the wire wrapped around
agaln Followmg and over
under pattern™ across the
row until the last bottle is
laced. Then secure to the
two nails at the o Poere end
that were instdled earlier.

Repeat this process for the
next line and so on until the
bay is comP|e+ed.

liter memerlukan 2 x 3 meter
wayar. Satu untuk setia
hujung botol. Letakkan botol
ertama di dalam +in9kap
dan balut kedua-dua keratan
wayar, sebaik- balknya di
kerutan di botol.

Botol berikquya diletakkan
kemudian balut wayar di
sekehhn kerutan laplsan itu
sehingga botol ahng akhir
dileJraQéan Kemudlan kat di
kedua-dua Paku Pada hujun
yang laer+en+angan yang €ela
dipasang sebelumnya

UI oses ni untlk baris

Za sehlngga tingkap

|+u se|es
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Ter+’|ary Structure

Bamboo Jaanels con be used
as a cla dinﬁ materia. The
are guite delicate and Hexible
so they dont Provide and
racking s+ren9+h.

To make a bamboo Panel you
must source the correct
bamboo. We use bamboo with
nodes far apar+ for weaving
as this dlows laigger panels.
The nodes that "are closer
+oge+her are better for
structure.

4 vsiay WE UEE AT BAMISr RS

S See— —

e coAMMN

— 3

JWWWF‘*

FPanel buluh boleh digunakan
sebagai bahan elaplsan. ia
bersitat mpuh dan fleksibel
kerananya mereka tidak
memberikan kekuatan
sokon@an.

Untuk membuat Panel buluh
anda harus mendapa+kan
buluh yan sesuai. Gunakan
buluh der\gar\ jarak buku yang
jouh untuk mengayam kerana
i membolehkan pembuatan
panel yang lebih besar. Buku-

E—

SRS e S S S

- x —t—u—t

ASTE
NP PRIGLE OF
tAR NG A EAM

The bamboo should be cut
at an angle, with the node
rested on a surface +to
Preven+ sph-H-ing.

Uiy, 63 Auda
% herd Ao splih,

¥ el BV

B0 PRODVCT.

behwean

buku yon. lebih dekat lebih
baik untuk kegunaan struktur.

Buluh harus dipo-l-ong dengan
sudut yang sesuai, dan letaokkan
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Bamboo Pane|s can come in
open or closed weave. Open
weave adlows a op between
each s+r'|P of bamboo, this
con be varied depending on
your needs. Closed weave
is when there are no 9aps
between the s+rips of

G5g et
=1 Days
Liee
ftam,'irj.-;_‘}

The weavin process is
difficut and Time consuming.

The +ypes of PaHerns are
infinite and can be designed +o
match the aesthetic your
Iauilding or Por+r‘ay a pattern
of cutural signi conce.
Charcoal is addéd as a
natural dye so that you can
have two con+r‘a9+in9 colours
in the PaHern.

buku Pada ermukaan rata
untuk mengelakkar\nya dari
terbelan.

Fanel buluh boleh dibuat dengan
anyaman Jjenis tertutdp/
terbuka. Anyaman terbuka
membolehkan _‘amk antara
se+iap J’alur bdluh, ini boleh
diubah ~ bergantun kepada
keperluan anda. Anyaman
+er+u+up tidak memiliki jamk
di antara J’alur buluh.

Proses anyaman adalah proses
yang sukar dan memakan
masao.

Ada loar\yak Jenis-jenis corak
dan ia boleh direka untuk
dipadankan dengan estetik
bangunan anda aJrauPur\
menggambarkan satu corak
keba ayaan yan Perﬁing.
Arang boleh diguna oan sebagai
ewarna semula J’adi supaya
anda boleh mem| unyai dua
warna dalom coraE.

Tp:

x Bamboo panels should be
treated for 48 hours in
borax before being fitted

as external cladding.

Petua:

*  Fanel Buluh Perlu dirawat
selama 48 jam dalam
larutan boraks sebelum id
clipasang selaagai Pelapisan

luar bangunan

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



P|umbing

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



7l

Water Sy9+em Layou+
/ Plon

Rainwater harvestin

from the roof into the
utter with a pitch of Bo

and 450mm Purlin centres

Gqutter fixed with
brackites at a negaﬁve
gradienJr of 200

First Hush diverter +to
revent leaves and debris
seH-ling in the water tank.

Water tank with inlet
from the utter and
three outlets o the +toilet,
sink and outside +ap.

Manhole with inlets of
rey water from the
oilet, sink and drainage
area of the outside +ap.

Septic  fank, correct!
levelled to ensure the inlet
is above the outlet hei9h+.

Leachfield manhole with 4
outlets to the leachfield

Leachfield with a
combined |en9+h of 3m2

. Talan air

. Luran

. Tangki

Pengumpu!an air hu_]an
darlpada bumbun ke
dalam talang air dengan
kecerunan 150 dan 450mm
_]arak gulung—gulung

dipasan
dengar\ endakap dengan
kecerenunan nega-HP -ZOO

. First fush diverter untuk

men halang daun dan Puing
daripada masuk ke dalam
+an9ki air.

: Tangki air dengan saluran

masuk daripada talang don
3 saluran keluar ke dalam
tandas, sinki dan kepala
paip di luar.

dengan saluran
masuk”air kelabu daripada
tandas, sinki dan ruang
saliran kepala paip di luar.

kumbahan,
dH-egakkan supaya saluran
masuk lebih +in39'| daripada
saluran keluar.

. Lurar\g laagi Padang larut

lesap dengan 4 saluran
keluar ke Padang larut
lesap

. Padang larut lesa dengan

_]um!ah Pan_]anz_,) 3m
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Water Tark Location

* The water tonk should be
located near the guHer,
but about 300mm™ below

its ou+Pu+.

The output from the tank
must be above that of
the +aP ou+Pu+ otherwise
there wil be no pressure.

The +tank needs to be
located on a Hat, level
surface that is 5+rong
enough to cope with a
hea load of around 2
tonnes depending on its
capaci+y.

Make sure the ipe
connections to the tank
are water tight and able
to withstand™ the water
pressure.

Kedudukan Tangki Air

*  Tangki air Pa+u+ diletakkan
berdekatan dengan +a|an9,
+e+api lebin kumng 300mm
lebinh  rendah daripada
saluran keluar.

Saluran keluar daripada
+an9l<i hendaklah lebih
+inggi daripada saluran
kellar kepala paip. Jika
tidak, tekanan air tidak
mencukupi,

Tangki hendaklah diletakkan
di atas permukaan leper
dan rata yang cukup kuat
untuk menan@rgung berat
2 ton, Iaergan ung kepada
kemampuan +angk|.

FPastikan samlaungan ai
ke tanoki adalah kedap air
dan mampu  menanggung
tekanan air.
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R0 .

The first fush diverter is
located between the guH-er
down pipe and water  tank.
The function of the FFD is
to prevent debris from the
? er en+erin9 the water
ank.

H does this by allowing leaves
and mud from the gu‘H-er
to colect in the diverter
chamber.

Diverter Fflush ertama
terletak disaliran air alang, air
hujon dan +angki air. Fungsi
utama FFD “adalah unttk
mengelakkan serpihan dari
+alan9 memasuki +an@ki air

Hal ini membenarkan daun
dan lumpur dari +alang untuk
Iaerkumpul dalam “kebuk
diverter itu.

- '..-\_MT{'.H" TR (LET
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Durin |i9h+ showers +the
fow %rom the gutter is not
sufficient enougn to fill the
diverter tark, or to dislodge
oop from the gutter. The
weep hole adllows the water to
exit the FFD and no water
enters the tank.

During hea rainfal leaves
are dislodged ond wash into
the diverter chamber. The
ran then fls +the diverter
chamber, ushing the ball up,
and thus diverting the flow
into the water tark.

Diverter flush ertama
terletok disaliran air talang, air
hujgn dan +an9l<i air. Fungsi
utama FFD Tadalah unttuk
menagelakkan serpihan dari
+alan9 memasuKi +an9l<i air

Hal ini membenarkan daun
dan lumpur dari +alan9 untuk
men umpu! dalam “kebuk
diverter itu.
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() AFTER pETERMNING THE WICATION DFTHE WE, CAST n THE L-BEND
FIFE OM THE GROVND, MAKE SURE THE TOF OF THE L-BENP Wil BE
FIUSHEDM WITH THE SURFACE OF THE TIOOR

@) cast- v conesete ook
(3) ATER CONCRETE TU0OR IS CURED, |NSTALL WE USING CONCRETE NAILS

TP : BE CAREFUL
OF Youle EREAW
THE PORCELATN

124;#1% THESLICOMLE

USIE SiL e au, L WET, ACHOE
PELH THE Tonle T BAUL

ol THE HAE

num"“b - fﬁ;';:'-wmmrtms

ARKITREK.COM - CONSERVING NATURE THROUGH DESIGN & EDUCATION



P|umbing

INSTALED T A WY THAT

THE WATER Wil BRAIN
PRECTY TO THE
SOUNTER TUP .

JJ
INL-ET1 OUTUET
(@) pRiw THReUGH THE SINK WITH BiC DRIL BT AND FTT SINK TAP,
FIT FLEXIFIFE BY HEATING IT VP USING FIRE SO THAT 1 ExPWJDE

@) INSAW L-BEND USING PIFE ADHESSWE. [F THE PIFE IS SMAUER
THAN THE L-BEND, siLicbNE CAM BE USED T0 SEAL THE AP

(@) F1T THE SINK 10 B FRAME USING SELF-TAPPING SCREWS
sLE
ol FOUR  LORMERS,
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To form a manhole you must
dig down to the required
dep+h, dependen+ on site

radient and location of inlets
and sep+ic tank.

At the bottom of the hole

ou need to pour 34" of
lean mix. This is concrete
with a ratio of |12:C.

Toke note of levels and be
aware of inlet and outlet
heigh’rs before pouring.

Dig fipe entrances and exits
o the ri9h+ level, including

the entire leechfield pipe
lengths. This is to ensure
that a minimum of 450mm
is achieved at the furthest
end of the pipe, including a %
9mdien+.

Build up walls of the manhole
using bricks and mortar unti
+the op level is above ground.
Place the fina |a\/er of
bricks verticaly to create a

Untuk membentuk manhole
anda erlu meng ali ke
kedalaman yong dikehendaki,
bergantun kepada kecerunan
+apal< dan”lokasi salur masuk
dan +an9ki 96P+ik.

Di Iaahagian bawah lulaang anda
erlukan untuk mencurahkan

4" campuran ‘lean mix". Ini
adalah konkrit dengan nisbah
k2 G.

Perhatkan aras don Pas+ikan
+ahap salur masuk dan keluar
+ahap sebelum mencurah.

Mengali Pin+u masuk. paip dan
keluar ke taha ang betul,
termasuk keseluruhan Panjan
Paif leech¥field. |ni adala
untuk memastikan bahawa
sekurang—kumngn a 450mm
dicapai pada peng uun/g paip,

termasuk kecerunan 19

Membina dindin manhole
dengan menggunakan batu-
bata dan mortar sehingga
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|ip for a manhole cover.

Mortar the interior of the
manhole to round the corners
to s+op solids from col|ec+in9
in the manhole.

The +two manholes have

Peringkoﬁ +er+in99'| di atas
tanah. Letakkan IaPisan
terakhir bata menegak

untuk. mewujudkan bibir a@i
mer\quuP manhole.

Mor+tar dalaman Imanhole
adalah untuk pusingan sudut

different functions. One is bagi menghentikan pepejal

uged as a converaence Pom+ darl ada ) el’kumpul dalam

of al grey watéer sources manhole  itu.

before “en erin9 the sepﬁc

tank. Dua manhole mempunyai
Fungsi yang berbeza. Satu

One is used as a distribution

digunakan selaagai +empa+
tonk  of the septic Hank

ertemuan semua punca air
elabu sebelum memasuki

_, ﬁl #].'E:"[I/LF] fﬂr& e f/j =
T oAl Al = ey
“Z UE" 1/,19:;%71&1 L
o ’ j?‘ﬂ;“:‘:k
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BEWE SCANC TRME

LEECHFIELD

overfow into the leechfield.

Al water en+ering the Ffirst
manhole must have a -ve

radient to ensure maintained
water fow and Prevenﬂon of
blockages

Outlet from the First manhole
must be located on a lower
level than all inlets to continue
-ve gradieni-.

+an@ki sepﬁk.

Satu lagi digunakan sebagai
+angki engedaran Iimpahan
+an@ki sep+i ke leechfield.

Semua air memasuki
manhole yangk er-l-ama mesti
mempunyai “kecerunan -ve
un+uk memasﬁkan adliran air
dikekalkan dan mencegah dari
tersumbat.

Saluran dari manhole per+ama
mesti terletok di tingkat yang
lebih rendah daripa a semua
salur masuk terus untuk
meneruskan kecerunon -ve.

i [ ER! )

| F5Cyem
14 |1
== 2 2o
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Outet of sepﬁc tank located
on a lower level than the inlet
to continue -ve gmdienf

Al outlets into the leechfield
located on exact level to
ensure on even distribution
across the feld.

Minimum  d ermitabe
of leechfield = 450mm, with
pipes main’raining a 1% -ve
gmdien’r.

To make the manhole covers
ou must make a formwork
o the exact size of the

manhole.

Use 2'x2" timbers in each
corner and I'x4" timber for
the sides and bottom. Use
seIF—+aPPin9 screws for easy
removal.

Saluran +an9ki septik terletak
di +ir\9ka+ yon. ebih rendanh
daripada salur” masuk untuk
meneruskan kecerunon -ve.

Semua outlet ke leechfield
terletok di tingkat yang +ePa+
untuk memastikan Pengedarar\
yang serata diselurun Kawasan.

Kedaloaman minimum leechfield

zang diperlukan adalah =
50mm, dengan mengekalkar\

kecerunan paip -ve 1%.

Untuk membuat enu+up
manhole anda perlu membuat
acuan mengik saiz sebenar
manhole itu

Gunakan 2 "x2' kayu di setia
sudut dan | "'x4" kayu untu
sisi dan bawah. Gunakan ‘self-
topping"' skru untuk pengalinan
yaE\PQ Igloih mudah. Peng
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THE SELDND MANICE WAS MADE
BECAUSE THE ANCLE OF THE FIFE
comc TO SEPTICTANK WAS TD &
ACUTE [DEALLY, TPE ARNELE (1Y

5"“'-: :Z{%%% se-_’an.:;uw KET BE W4 LLER TRAN
i )
W

INTERRAL QURFAZE OF THE
JUNCTION ManHoLe oW MST BE
SHATED TO pieecT THE SEWACE
TC THE SEFTICTAMK WITHAUT
LEMIMG SPACE FoR ACt MLATION

0+ SLUDSES. MAKE SURE THE SURFACE. PRERHASRIRS,

¥ STEEP ENOUSH S0 BLEN IF THERE'S

SPLATTER, 1M Wile: DRMN BAck INTD THE

CHANNEL, IPEALLAY, cut THe prie SO THAT
TIP: PISHWASHING SPONCE 16 vipy e WE'! oo
EFFECTIE N SMOOTHING THE J s
MORTAR SURFAcE, /
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Leechfield

To create the leechfield you
must dig out the £dl Ien9+h
of dl the pipes. Also you
need ‘o Per@ora’re the pipes
on one side using a hacksaw.

Make sure that the lowest
Poin+ of the hi@heer pipe has
a mhnimum 450mm clearonce
to the ground level. This wil
dlow al” other pipes to be
reater than ‘FzEgmm from

e ground. Each pipe should
be at the same level n the
manhole to dlow the waste
to leech out evenly across all
ipes. The pipes should have a
% gmdieni- across the Ien9+h.

After the holes have been
leveled you need to wra
the pipes in geo+ex+'|le Wrap
round the pipe | and I/2 times
and use wire to hold it in
PlaceA

Place the pipes in the levelled
holes with the perforations
on the bottom. Make sure the
ppes oare PerFechly levelled
and cement the manhole
around the pipes o hold them
at the correct level.

Cover +the pipes with soil to
make the ground level ond
Plarﬂ- Plan+s!!

Leechfield

Untuk membuat leechfield
anda Perlu menggali Panjang
Penuh semua paip. Anda Juga
Perlu melubangkan pipe pada
;ai-u sisi menggunakan gergaji
esi.

FPastikan titik terendah paip
Xarg Paling +in9gi mempunyai
50mm J’amk minimum
dari aras” tanah. Ini akan
membolehkan semua paip lain
untuk menjadi lebih besar
daripada 450mm dari tanah.
Sehap paip Perlu berada
ada aras ang sama dalam
manhole untuk ™ membolehkan
sisa menyerop dengan sekata
ada semua paip. Faip harus
mempunyai kecerunan 1% di
seluruh kawasan.

Selcpas lubang telanh diratakan
anda Perlu membalut pai
dengan geo+eks+il. Balut
Pusingan paip | dan 1/2 kali dan
menggunakan dawai untuk
mengi a+nya.

Letakkan paip dalam luban
dan samakan kedudukan
dengan tebukkan di laahagian
bawah. Pastikan paip berada
didaloam aras yang sama don
simen manhole disekeliling paip
untuk memastikan paip diaras
yang betul.

Tu+u|9 paip dengan tanah
sehingga rota dan tanam
tonaman
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Keplanﬁng Tamalang or Badlui Penanaman semula jenis
species of bamboo. This buluh  Tamalang atau Balui.
species has a diameter Spesies ini mempunyai aris

between 5 and 25mm. Find
an appropria’re clumy of
bamboo with young bamboo
lants. ‘/oung lonts  are
dentified by brown leaves
and small Prickl\/ fur.

Once the plan+ is Picked, cut
away the surrounding older
shoots using a parong, |eavin9
_]u9+ the newer shoots.

Dig around the plants, well
away from the roots. You
should dig down approximal-ely

Pusa+ antara 15 dan 25mm.
Cari rumpun yang sesuai dari
rumpun buluh yang muda. \/ang
boleh dikenal pas-l-i dengan
daun yang berwarna perang
dan bdlu-bulu halus.

Apalaila tumbuhon iU sudah
dipilih, oton ucuk tua di
sekH-arnya menggunakan
Pamn?, dan +in99alkan Pucuk
yang ebih baru.

Gali  di  sekitar rumpun
itu, Pas+ikan ia jauh dari
akarnya. Anda perlu mengogali
sedalam lebih kurang 2 kaki
untuk mencapai bawaoh akar
tumbuhan. Gunakan cangkul
atau Pen\/odok untuk menggali,
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Landscaping

2 feet to get underneath the
roots of the plant. Use a hoe
or spade ‘o dig under ond
lever out.

Cara terbak untuk membuat.

Once the plant is loose, lift Penanaman semula pucuk
out and +ranspor+ to a new buluh an lebin esar
hole using a wheelbarrow if mempun\/ai kadar kejayaan
necessary. Fack in the earth yang lebih +in96i. Pilih buluh
around the plant to bury the zang mempun\/ai diameter
roots. Water the plant dai|y O-T0mm. Buluh hendaklah

for best chance success. berwarna hijau terang dan
sudah dequa Pokol i-h,_l
Replanting  larger  bamboo sepatutnya tidak mempunyai

shoots has a higher success
rate. Source bamboo that
is between 50-7T0mm in
diameter. The bamboo should
be a bright, ime green colour
that is uIIy rown in heigh-t.
The Plan+ should have "no
more brown, prickly leaves,
except at the . Also there
shouldn't be any small off

daun coklat/ daun berduri,
kecuadli di bahagion atas. Juga
sepa+u+nya tidak ada puctk
baru pada buku-bukunya,
kecuadli di bahagion atas. Buluh
akan ditemui dalam kelompok
yang besar.

Untuk menuai buluh anda
Perlu memo+on9\/a dengan

s
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shoots at the nodes, again
excep+ from the +op. he
bamboo wil be found in a
|arge cluster.

To harvest the bamboo
you must cut out a section
a roxima+e|y Im-15m  Hall.
smﬁ a paron ou moake
2 dagonal cufs near the
base, kee cu‘Hin@ until loose.
Kepea+ he same at the
necessary heighf

To replont, dig a hole deep
enouy to cover one node.

ke+inggian Im-1.5m. Dengan
men gunakan paran anda
boleh "membuat 2 Po+ongan
Pcpenjuru Pada asas, sehing a
la longgar. Ulangi pada
keﬁng@iar\ yong diper ukan.

Untuk menanam semula, 9ali
lubang yang cukup dalam
untuk”menampung satu buku.
Letakkan bulu Pada sudut 45
darjah dan tanamkan.

Dalam masa setahun buluh
akon berkembang menjadi satu
kelompok dengan diameter Im.

Tp-

* The same shoot of
bamboo can be used for
more thon one new P|an+.
You con use the length
of the shoot up until Thel
bamboo is either too thin
or still has the brown
prickly leaves.

-~ —_

Place in bamboo at a 45
degree angle and bury.

Within one year the replan+ed
bamboo is expected to grow
Yo a cluster of Im in diameter.

Petua:

X Pucuk buluh ang sama
boleh diguna an lebih
daripada satu kali. Anda
bolel menggunakan Pucuk
yang soma sehingga buluh
itu erlampau kurus atau
mempunyai daun berwarna
coklat.

Iy
Y —
o g
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Landscaping

To make gimple steps in the
Iandscape is easy. e frst
step is to dig out a level for
the first s+ep.

Fit n a piece of timber
where the riser should be
and hammer in 2 stokes on
either sides to hold it in place,
as shown in the diagmm

Once secure, pack it in earth
or gravel behind to create
the Fread surface.

Kepea+ this process for
each step. You can vary the
tread dep+hs depending on
the |a\/ou+ of the landscape.

Untuk membuat +an ga yon
mudah, Iangkah ertama
yong harus dilokukan adalah
menggali Permukaan untuk
+angga Per+ama.

Tepa+kan sekepin ka\/u di
mana riser sepa+u+nya berada
dan fanamkan 2 papan dikedua-
dua sisi untuk menahannya,
lihat diagram dibawah.

Setelah memasang, isi tanah
atau batu dibelakan nya untuk
mewujudkan permukaon anak.
+angga.

UIangi proses ini untuk setia
langkah. Anda boleh mengulaa
kedalaman anak +angga
Iaergan‘rung kepada lanskapn\/a.
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To make a random rubble wall
ou must dig a 300mm dee
ench for™ the foundation

level.

Compad river stones with
cement mndomly for the
foundation.

Mix rich cement mortar in -2
ratio, | cement to 2 sand.

T
.-5‘““&'”( T oy
o T At

L t
-, i ;
) L ﬁ E_ _I{. (o
el AT g
R T
£t e e gy,

Untuk membuat dindin@ batu
acaok, anda Perlu méng ali
Pari+ sedalam 300mm untuk
membuat asasnyo.

Fadatkan batu sungai dengan
simen untuk memblat asas.

Campurkan mortar simen
dengan nisbah | 2 (simen:

Tp:

t 5+rin9 a thread across
two “sticks to ensure
uniform course thickness,

* Rentetkan benang di dua
kayu untuk memastikan

ketebalan dinding yang
seragam.
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Landscaping

Coursing

Set a |a\/er of facing stone
on either side. In between set
a Iong, fat horizontal stone
to tie horizon+a||\/.

Also set a vertical tie to tie
two courses +oge+her.

Fil the smaler 99ps with
Pebbles and dry mortar.

Wipe the stone face with a
wet cloth to remove traces
of mortar before it dries.

pasir)

Peletakkan Batu

Letakkan lapisan batu di
kedua-dua sisi. Di an+amnya,
letakkan batu yong Panjang,
rata mendatar untuk mengikaJr
dir\ding secara mehn-mng.

Juga +e+apkan katan secara
menegak untuk mengika’r dua
lapisan.

lsi lubang—lubang dengan batu-
batu kecil dan 'mortar kering.

Sapu muka batu dengan kain
basah untuk menghlangkan
lebihan mortar sébelum ia
kering.
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Please nail this

Please helP us tomorrow

Please cut this
Slowly

Not this

Dont

Can you?

This

That

What?

Here

What's your opinion?
Sorry, this is wrong
How?

Tomorrow come at ___
o'clock.

Thark you for helping us
Please help him/her

Toke a rest first

Timber

Hammer

Chisel

Saw

Can you pass me

ToIong Pakukan ni

Boleh datang +to kami
besok? g long

Tolong potong ini
Perlahan lahon
Bukan ini
Jangen

Boleh kah?

Ini

Hu

Apa?

Sini

Apa kamu rasa?
Maaf, ini sdlah
Macam mana?

Besok da+an9 jom ——

Terima kasih tolong kami
Tolong bantu dia

Rehat dulu

Kayu

Tukul

Fahat

Gergaiji

Boleh tolong ambil
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ImPOH'arH' Phrases

Can you hold —_—_ for me?
Good!

Is this okay/correct?

Can you please carry ———
Do you understand?

Too hot!

Is it Finished?

Be carefu

Con you check the level?

Boleh tolong pegang
Bagus!

Betul kah ini?

Boleh tolong bawa ---
Faham kah?

Terlarrpau panas
Sudah habis kah?

Hati hati
Boleh tengok aras?
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6r|ossary of Building Terms

Stakes
Leveling
Trowel
Reinforcement
Footing
Spanner
Bracing
Joist

Steel

Metal

Beam
Trusses
Rafter
Ggutter

Lime
Plaster
Barbed wire
Leach field
Chamber

Kia

Fancang
Pengarason

Kdlir

Tetulang

Penapak
Sepana/Perengkuh
Fendokap

Gelegar

Besi

Keluli

Rasuk
Kekuda/Kuda-kuda
Kasau

Talang air

Kapur

Lepa

Kawad berduri
Padang Larut
Kebuk

Pelarttar
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