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ABSTRACT:

Traditional Houses represent the heritage dfyaatmlialso reflects traditional forms and fualdasiental to the
culture of the people of that country. It post&tiset characteristics as regards plannisfgnaserials and location.
Like urban architecture, traditional houssubjalsbto change but in Bangladesh traditembhblkaiung to tradition. It
has not really changed until recently. Forsceatlitienal house has been using locallyeawailabéls. It is only from
that late 19th century that traditional housdgdbefange in the use of housing materialen@radithitecture in
Bangladesh was largely built without formediyptod@ssionals. Buildings were built by eamstarkers. Any architect
or planner never designed traditional housk pldrening concept has been developed by thaqoeoging to need.
This traditional house has been changed altmg watlulfil the demand of the user. At thereaplanning concept
was constant. The aim of this paper is to gédraign principles of different type of alalditises in Bangladesh
according to availability of local materiali$fefdmt &inds of house are developed in diffgoestof Bangladesh such
as mud house, bamboo house, stilts house amdtiseghdiany designer are now interested ig tddjtiomal feature
to modern design but such attempts have hadulonétesi because traditional house design hsekéhamt been
clearly understood. This study can help to cgoedyuaderstanding by analysing different tyguigomfal house in
Bangladesh.

Keywords: traditional house, typology, localsmatedion, climate.

1. Introduction to typology. Traditional houses are influetiointp el
available materials, climate depended of pedple, an
In most of the tropics, traditional housing is rugconomical ability of the people. The ownéroakehe
housing, as confirmed in a study made by k@gregberg according to comfort demand consequence designs mos
al. traditionally housing is designed by the hiser i of the time traditional houses. From historpetmas
spare time and based on low investment, lo@bmaterrevised the owner of the traditional house giegchan
combined with the assistance of relations, dneénds the design that traditional houses have beén rebuil
neighbors. Traditional house reflects cultizgé fwéri  traditional houses designs do maintain comfortable
peoples, also encapsulate traditional forms Nedues. conditions for longer periods than the contemporary
practice of drawing on traditional architeétdcenio  houses (Kevin mc cartery).
contemporary design has been promoted by many
theorists and distinguished architects such as Hasa History of the Traditional Housing
Fathy ( Steele, 1988 ). Among other advéiages t

claim, is the benefit to be derived from ceafturies Housing has been changing its forms and byliing st

experience in adapting form and material S'Edec"'onthroughout the history in response to socioeeconomi

achieve comfort in relation to the local clomate. N ¢ ..o Jc \well as climatic conditions and geographi
Bangladesh urban development threatens them al"\%ﬁ

. ; . tions of Bangladesh. Settlements in Bangladesh
total destruction. Contemporary dwellings which CTCH

h torl th v inefficient and ; tory initially took place in the highlasdsttof
characterless, thermally inefficient and exeensive o qiern greas covered with forestation thattgeale na
are replacing traditional village housing wimth is

. . protection from floods, tides of the rivers aaldsea
weight, cool, made of renewable materials tmdable

. ; - : I . Gradually, with i i @tion th
built largely by sweat equity. So it is essential nyC ones. sradually, With Increase In-poputon

. : settlements spread in areas with prospects of
Bangladesh to take some sensitive apprqac_httm:ssolve Architecture. The growth of population ultamataiyic
problem. But before taking this attempt it iglessen

K hat the tradition h in Banakeesh s the single major factor for spreading time sttt
now what are the tradition nouses N BangAeesn. 4, qor gengal, which almost entirely remainetilrtival u
thirst ‘of this paper wants to evaluate the esttuCtlj,gq of the 17th century. Development of sistabsow
construction and design of the traditional kcoudi@gc



in ancient Bengal by the kings and their reforesaaita  Religion and social characteristics of a seqitty @
various places had once introduced a groupabf speanportant in the development of traditionattamehite
types of houses constructed mostly withincfarestru  The common arrangement of rural traditionak house i
These houses had residence of the owners dtghe cehouses are built together, sharing introvetyetdsour

and rooms for service and support personnalealongsivhich shut out all male except immediate methbers of
the boundary wall. Archaeological excavatiessedisco household. They share ponds and wells fromewhich th
some of such houses in different parts of Bangladedraw their water for bathing, washing clothessaasl p

Almost all of them were built with mud bricks. well as vegetable, meat and fish for cookirge As th
The house forms, building styles and materiatdten no sewage facility at all, toilets areahvagst
used in construction had significant variadifieseint located at a distance place from the mainelagnthar

areas of Bengal. Perhaps the only thing in caamon waste being disposed on to moving waterwaysnor sunk
the clustering of houses in particular placeg gormi trenches. Kitchens are also separate from timus®ain
para,a few of which grouped together to form a villagétraw and bamboo is also the most popular roofing
Historically, bamboo had been the most imglditagnt bu material with corrugated iron sheeting over wooden
material for housing in Bangladesh. Even todayidamb beams trailing second preference. The lack of
widely used and as in the past, bamboo isdstill goo electrification in villages necessitates the nageralf
making the fences for rooms and as pillarsbarstoss  ventilation to its fullest extent. There is hthdbtie
support the roofs. Other materials used ireasgréh ar modern designer has a lot to learn from traatitional
making fences for rooms or houses include tanes, juernacular houses, as there have emerged ffom an ef
sticks, corrugated iron sheets, wood and mud or niadsatisfy the needs, social and physicahiudliitarits
bricks. The village houses are mostly thatchies and of a region from time immemorial.

material used to cover their tops includesratafilqjst

dried paddy or wheat p|antS), san or u|ukhaﬁ&(sbed) STATE OF DWELLINGS UNITS (HOUSES) BY MATERIALS OF W ALL AND ROOF
H - H IN DHAKA CITY
(tail grass) and golpata (leaves of a speced epeci | =~~~ = orawoor MATERIAL OF T —
. - - HOUSEHOLD ROOF,STRAW ,BAMBOO SHEET
small tree growing mostly in marshland). TWedyrelati ... samooo 342,620 111,690 231,130
stable structures use corrugated iron sheétsdstretc |0 e Pyl RO
ood ) f
a flat frame or supported on a triangle shapea dlamb  |eee et 2 BT e
wooden base. Houses built with mud walls elesated a Total 1088378 139286 652455 296637
in Dhaka, Barishal and Chittagong divisionsvalso ha

abundance of such houses. Table 1 : Number of houses by material use
ek (Source: Bangladesh Population Census 1991.vol 3.
Urban Area Report, 1997)

2.1. Transformations of houses through ages

In Dhaka, as elsewhere in the world housesféiade suf
from changes due to new needs, changes in people’s
attitudes towards living, introduction of newal arader
technology, changes in climate conditions, chtreges
attitudes and policies of the government eity ©he c
Dhaka, that at present stands as a mega polish and
capital of independent state, Bangladesh iagtiated
abode of some businessmen, with some traditional
residential and business house. The houses were

Structurally, the traditional rural houses igonstructed with timber posts having slopired thatch

Bangladesh may be grouped in seven types: chousHQI%fS above and thatched or mud walls aroury_:t. As da
(four rooms on four raised sides and a uthan or opent on those were gradually replaced by feritk wall

space in the middle); britighar (the housdtamdcatls ~ Purnt-tiles roofed, corrugated iron (c.i.) drebanad
fenced within one boundary); atchala (housghwith eioofed and finally reinforced concrete (rmed) dral _
roofs, four over the main building and foureover thC-C- roofed structures. Changes happened also in
verandas attached on each side), postaghar (hOL@@nnlng and organizations. Earlier there V\mrande
constructed on elevated platform); dishala temdh gfgnd and various structures for accommodation were
(house of two large rooms on two separate platorms P'aced far apart for ensuring privacy and g cl

an open place between them); susthita ghar (hou¥dvileges. The use of sloping roofs, transhitgnt w

surrounded by verandas on all four sides; andf housé)mbable fire hazard etc. also necessitated distant
the tribal people. (Sadat Ullah Khan 2005)’ placement. The introduction of C.l. sheet amdalbrick

made closer placing or even combing several spaces

Fig 1: Structural arrangement of traditional house
around the court yard ( source : Author)



under the same roof possible. The replaceroppedf sl in height have north-eastern zone climate. @htheest
roofs by flat r.c.c. roofs made the concepplef lenet area has a small range of temperature, rarelyegees

living. mean of 32°C and below a mean of 13°C. Rainfall is
heavy, usually over 2,540 mm. In winter deedal.is
In Chittagong usually traditional houses aré madle o

3. Type of Traditional house: bamboo, wood, catkin grass etc. in Sundarhmmatradi

hoses are elevated wooden tribal houses. In Comilla

According to local available materials usdlitibeara  usually use C.I. sheet and bamboo.
houses in Bangladesh are grouped in two types.

North-eastern zone (B) This zone includes rasst of e

3.1 KUTCHA HOUSE: Which are made of tOtZﬂ:lly OrgQWd south Sy'het and a Wedge Shaped Strip w®uth of
materials such as bamboo house, mud housek]ute SMegha|aya Plateau. Here tOO, mean maximum

and cat|

kin grass house, etc. temperature is rarely above 32°C but mean nsinimum i

Walls: Organic materials like jute stick, catkino°C and below. Average humidity is even miore than
grass, straw, bamboo mats, etc. Split argouth-eastern zone. In this zone winter raiecislaiep
bamboo framing. In some areas wall are madeyg is very common in winter. This is the gandist

by earth. _ _ Bangladesh. The higher hills and mountains of the
Foundation: Earthen plinth with bamboo aChittagong sub-region can also be classifiethiander
timber posts. zone. In Sylhet mud houses are very famousd Elevate

Roof: Thatch-rice or wheat or maize strawyooden house also found here due to slop bf the hil
catkin grass, etc with split bamboo framing  area. Bamboo is very much available here for
construction.

3.2 SEMI-PUCCA HOUSE: Which are made of mixed
with some organic and inorganic materials seeh as Syorthern part of the northern region (C) Thiseis @i

house, wooden house etc.

4. Different region according to climatic zone
have different type of tradition house.

The tradition house in rural in Bangladesh biffers a
example of an essentially culture, region speiaiffic
product.
subtropical monsoon region. There are widesprefd
differences in the intensity of the seasoneret diff
places of the country. On the basis of enttie climg
condition Bangladesh can be divided into fedegring
distinct climatic zones. The familiar pattetmvegsido
southeast isopleths is revealed in this classificat
According to climatic zone we found that tjifferent
traditional house in different zone. It alscsdmpémel =

) extremes. In summer the mean maximum temperature is
Walls: Bamboo mats, CI sheet, Timber ofe|| above 32°C whereas in winter the mean minimum
bamboo framing. In some areas wall are magg|ow 10°C. The summer is dry, with a scorcaihg wes

by earth. Sometimes part or full brick. wind, but the rainy season is very wet, with 3,000

Foundation: Earthen plinth; Brick perimeter wallm of rainfall. Mud houses and bamboo houses are
with earth infill; Brick and concrete also use. ysually can find here

Roof: CI sheet with timber or bamboo framing. =
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(M.A. Muktagtira) Bangladesh is located in

availability of materials @lsd climatic digester such as
flood, drought, hailstorm, tornadoes etc. Gijyastic
gives impact on the traditional houses. So ilty the h
region mud houses, bamboo houses are found, in |

n*
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— Annual Rainfall
w
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land where flood occurs there elevated stiltsshouse

famous. Barishal, Cox’s Bazar where bamboa is a Iq:;f,g 2 :Showing the different type of trl house

available, timber house are built there.

South-eastern zone (A) It comprises the Clstthgong
region and a strip of lamdending from southwest
Sundarbans to the south of Comilla. The h3G0over

in different region (Source : Author and Bdiagla p

North-western (D) Except that the extremes amd less
the rainfall is lower, this zone is similahéonnpatrt of
the northern region. The lower rainfall malk&sathis



both atmospherically and pedagogically drierudédud h have to be rebuilt. Compact moneéttien plinth is
is famous here and also people make two storied nmad stabilized. So some time capping the plinth wit

houses. In Dinajpur rammed earth wall is found.

cement stabilized earth. This is cheapser to

construct anmaintain. Completabilized earth plinth is
Western zone (E) It comprises greater Rajsfiethi distnore expensive and harder to construct, buttthe res

and parts of adjacent districts. This is thardeeist

are more durable. Cement stabilization of #le typic

Bangladesh with rainfall generally below 1,566 mm &arthen plinth can be carried out with a mieauth of
summer humidity less than 50%. In summer, it is @@d cement. The proportion of cement to be added
hottest and driest of all climatic zones. Mear sumrfepends on the nature of the soil.

maximum temperature is over 35°C. Bamboo house and
mud house are available here.

South-western zone (F) Here the extremes @fsthe zon
the north are somewhat tempered. Rainfall ia betwee
1,500 mm and 1,800 mm. Mean summer maximum
temperature is below 35°C. Dew-fall is heavier than
Western zone. Here the traditional hoses aref made o
wooden frame , C.I. sheet

South-central zone (G) In this zone rainfalidengbu
being above 1,900 mm. The range of temperasure is,
can be expected, much less than to the west, but
somewhat more than in South-eastern zone. This is a
transitory zone between the South-eastern, $tenth-we
and South-western zones and most of the severe hail
storms, nor'westers and tornadoes are recohied in t
area. [Masud Hasan Chowdhury]. Here stilteéfgouses
famous as traditional house. Also found some mud
houses, wooden house etc,

5. Description of different type of tradicionates

5.1 MUD HOUSE Soil

Earthen Plinth: The earthen plinth extremel
vulnerable and get damaged even in low
intensity flood, thus requiring frequent

flood, especially if accompanied by currents,
earthen plinths tend to get completely washed
off and

N T W

should | 5 % cement
crushed
sieved through a
screen. Deribs and dry state.
organic

maintenance. In moderate to high intensity Should be remo

Earthen Wall:

Various types of wall construction according to
region. In monolithic construction, floodwater
can cause serious damage. Once the base gets
affected, the entire structure is liable tecollaps
often rapidly. Earthen walls with an internal
framework are vulnerable. Even if the earth
cover is washed away, the building remains
standing and can be repaired. For areas with
heavy rainfall and flood,sitessential for
earthen houses to have an internal structural
framework. Framework can be of bamboo or
timber, which should be treated against decay.
Mud to be used as plaster or daubing without
serving as structural element. Adding cement to
the mud plaster stabilizes it and allows resisting
erosionDifferent type of internal frame work of
the mud wall are shown below:

=1
i

Soi-cement mix
and volume should be e placed and
mixed with earth in compacted by
After hand. To achieve
mixing thoroughly, smooth finish,
water should be trowel can hesed
added to make a

paste-like mixture L

matter

Curing should
done for 2-3 weeks
by wetting at
frequent intervals.
Can be covered by
jute sacks to keep

After completion

casting, the
finished plinth
should be

compacted with a
hand-rammer

wet

Fig 4. Construction process of earthen plinte (; so
ADPC)

Roof:

- Usually use the thatch roof. Some times also
using double C.I. sheet roof with wooden
framework. The roof is strong and well-built, in

Fig 3: Mud house ( source : Author) addition to use of durable, water-resistant



materials and wind-resistant design. Fibroudesign Aspect of Mud house

thatching material, such as catkin grass, rice

straw, palm fronds, wheat, maize or sugarcar®undation

leaves needs to be soaked in preservative
solution for only 12 hours.

Roofing

Construction of double layer bamboo framiniganddud

Plinth must be higher then the flood level.
Should build house on raised homestead with
slightly sloping ground for drainage.

Increase of cost because of cement stabilization
is more than 150%, but its feashiityohot

be seen only in apparmost increase. It is still
much less expensive than pucca construction
(brick and concrete) and greatly increases flood
resistance. Over the long term, cost savings
would be realized due to reduced maintenance
and labour for regular repair of earthen houses,
especially after floods.

Extended roof eaves should be used to protect
earthen walls from rain.

Rainwater gutters should be used to discharge
water away from the house. Added benefit is
arsenic-free rainwater collection.

Roof should be supported on posts instead of
earthen walls.

Ventilation

Basic principles for good ventilation should be
followed - exposed roof space, accessible loft
space and adequate windows oriented to make
use of prevailing wind flow direction.

Adequate ventilation is essential for earthen
houses, otherwise leads to dampness, which
can weaken the structure.

Protection from Insects and Vermin

wattle-and-daub construction

Various insects, including worms, termites and
ants, and also rodents and birds tend to burrow
into earthen walls and establish their habitats.
This can weaken earthen plinths and walls
substantially.

Cement-stabilized earthen construction deters
insects and rodents from burrowing and building
habitats

Termite shield should be used if walls are not
load bearing and do not require connection to
the plinth.

High Maintenance Requirement

Construction process for monolithic rammedlearth wa

Fig 5: Different type of mud hose wall construction

Earthen plinth and walls require regular
maintenance, often plastered every week,
especially during the wet season. Since
household women do this work, it is
unaccounted labour and places an extra
demand on women who are often overburdened
with domestic tasks.



Causes of Limitations

Water is the greatest enemy of earthen houses.
Effect of Flood: Floodwater affects the typical
earthen plinth, thus weakening the base of
walls. Combined with capillary rise of water into

Capping the plinth with cement-stabilized earth
is cheaper, easier to construct and maintain.
Complete stabilized earth plinth is more
expensive and harder to construct, but the
results are more durable.

the walls, this can result in collapse of ¢he entir
house.

Effect of Rain: Driving rain, especially in hous

without sufficiently extended roof eaves, cal
damage earthen walls severely. ( ADPC)

all

Organic / Bamboo mat: Typically bamboo houses have
bamboo mat walls with bamboo or timber posts. Also
organic materials like jutestick, catkin grassedre

Flood with strong currents can destroy wallpdnels

Plinth: Cement stabilized earthen plinth usethdo ba wash them away, may be partial or complete loss,
house. Some times use elevated bamboo framework aggecially if the connections to posts are weak.

bamboo mat as plinth. In some flood-prone asess, ho
have a built-in wooden/ bamboo platform (machaemical Treatment of Bamboo Mat Walls
normally used as storage space, but duringrfle®d se
as a raised refuge area. This practice should be
encouraged and promoted for wider replication.

5.2 BAMBOO HOUSE

Local treatment of the bamboo mat walls is done
by bituminous, oil etc.

Simple chemical preservative treatment
methods for increasing the longevity of organic
Materials have been developed a long time
ago.

Increases cost by 20-25%, but can increase
longevity by more than three or four times. If
untreated, bamboo mat walls do not last more
than 4-5 years in outdoor conditions, but after
treatment lasts for 15-20 years. (ADPC)

Roof:

Typically in bamboo house roof is made frognasatkin
rice wheat or maize straw with usually bamboo and

Fig 6: Flood prone area’s bamboo house with machan
platform ( source : ADPC)

Cement Stabilization

Stabilization of the typical earthen plinth can be
carried out with a mixture of earth and cement.
The proportion of cement to be added depends
on the nature of the soil, which can easily be
tested on site.

Fig 7: Bamboo house ( source : ADPC ) Fig 8: Bamboo mat wall with C.I. sheet roofing



sometimes reed stalk framing. Thatching mategiets c
detached washed away. Secondary hazard often
connected to flood is heavy rainfall, which sman cau
damage. Strong wind can also blow away thatching
materials and damage frame. So in some regfiertC.|.

are also used for roof.

Design Aspect

Cross Bracing

- To increase stability and wind- resistance of the
structural frame  of bamboo-framed houses,
cross- bracing with split bamboo sections
should be done. a If a house become
weakened at its base due to flood, cross-bracing
helps to keep the structure stable. a Split
bamboo sections used for cross-bracing
should be treated  with chemical preservatives
SO that they do not decay easily and lose
their strength. a Instead of jute or coir rope,
nylon rope or good quality galvanized
should be used for tying the elements of the
structural frame.

Fig 10: the gap between ground and bamboo mat
wall ( source : ADPC)

Roofing

Fig 9 : Cross bracing of bamboo structural frame (
source ADPC)

Resting bamboo walls on the plinth should be
avoided. Better to have a small gap (around 1
inch) between wall bottom and floor. Also allows
prevention of termite infestation.

Upper ceiling is used as store, it should allow
ventilation and should be accessible for
maintenance.

Extended roof eaves to be used to prevent
direct wetting of walls during rain.

Rainwater gutters can be used to discharge
water away from the house. Added benefit is
arsenic-free rainwater collection.

Should build house on raised homestead with
slightly sloping ground for drainage.

Avoiding Ground Contact Ventilation

Concrete stump (katla) or if affordable, brick
plinth should be used to support bamboo posts.

Roof space should be left exposed to allow
better airflow and ventilation.

Adequate number and size of windows should
be built, oriented along the prevailing wind flow
direction to allow cross ventilation.



Protection from Insects and Vermin

Termite shield of galvanized MS sheet or

cheaper polythene sheet should be used

between bottom of bamboo post and its support,
such as concrete stump (kaatla) or masonry
plinth.

Open ends of bamboo posts should be plugged
to protect from rodent infestation.

5.3 TIMBER HOUSE

Timber house:

Fig 11
Author)

Plinth:

Wall:

In southern regions close to the coast, bamboo
is less widely grown and timber is more in use in
house construction.

Good quality timber, such as garjan, although in
high demand, is generally expensive an

frig 12: Cabin under the elevated woodenirfider of t

imported from hilly areas and does not grow {IPuse ('source : Author)

the floodplains.
seldom afford it.

Low-income Vvillagers can

Design Aspect of Timber House

Wall protection

Exposure to the direct rainfall should be
avoided by using timber plank on the inside
surface of the wall

Surface treatment such as painting with
bitumen can serve as waterproofing.

If timber posts are used, they should not be
buried into the ground and instead should
be supported on concrete stumps

Roofing:

: Timber house with C.I. sheet rook (: sourc

In timber houses cement stabilized plinth is used
as a base. In some hilly region elevated bamboo
or wooden floor are used. There is a cabin

Can also use MS flat bar clamp (similar as in
kaatla) for screwing on to roof structure

To prevent rust, the MS clamps can be painted
with molten bitumen.

Roof space should be left exposed to allow
better airflow and ventilation with a good number
of windows.

under the floor in private area that is used as @, crete stump for plinth:

store in dry seasons.

Timber planks of best wood with wooden frame
are used for walls. Some traditional preservative
such as gubbing, oil, paint, bituminous etc. are
used for weather protection.

Local method for protecting the base of bamboo/
timber posts by supporting on concrete stumps
embedded into the plinth or ground and
connecting them by MS (mild steel) clamps
locally known as kaatla or shiri.

Possible to reduce cost by 10% by making the
kaatla partially hollow. Space can be fill with
sand/earth before placing in the ground and
strength is not compromised.



5.4 STILTS HOUSE - Infill should be of cement-stabilized soil to

prevent muddiness, settlement due to saturation

Typically such houses are raised on bamboo or and loss of soil from below.

timber stilts and have a floor made of split - Parallelly elevated wooden floor also used in
bamboo sections or timber planks. this type.

Because good quality timber is generally . Elevated wooden plank floor are also used.

expensive and scarce in many areas, stilted

housing is usually prevalent in areas that are

relatively better off economically, or where

timber is available locally, especially ifrthe floRoof Structure
is made of timber planks.

The use of RC posts as stilts is becoming - Timber is mostly used as framing elements,
common is areas with a tradition of stilted such as roof structural frame, posts and framing
housing, substituting the typical timber and for Cl sheet walls. In Stilted houses in rural
bamboo stilts. These have the advantage of areas, have a ceiling of timber planks, which is
being water resistant and hence more durable. known as upper.

There are some examples of houses on stilts in - For the roof structure wooden frame of 2% inch
some flood-prone regions and also urban X 3 inch timber plank section are used. MS or Gl
informal settlements are sometimes built on roof structure can be made typically with 1%
stilts on waterlogged land, which is of low inch X 1%inch X 1/8-inch section in some area.

demand. Roadside shops are also quite often - Timber planks, those are used for framing are
stilted and could serve as examples for chemical treatment (gudding) properly for long
introduction in houses in flood-prone areas. life. MS angle roof structure should paint with

corrosion resistant paint (red oxide).

Plinth:
Design aspect
Brick perimeter wall locally known as "dowa-
posta”, a brick perimeter wall around the typi(ﬁbofing
earthen plinth resists erosion from the sides.
If soil is too weak or loose, the foundation of 4 5 \vind-Resistant Roofing
the perimeter wall should penetrate to sufficient
depth, preferably with a spread - footing. Protection against wind-hazard contributes to
the overall improvement of housing in all
regions.
Four basic principles should be followed:
Aerodynamic roof form:
- Roof pitch 30°- 40° to reduce effects of suction
and uplift.
Hipped instead of gable roof. If gable, then ends
tied down firmly to rest of structure. Lean-to
should be avoided.
Fig 13: The plinth of stilts house is under - Overhang <2'- 6", vents in roof and masonry
construction ( source : Author) parapet.
RCC roof provides superior protection, but
Since very little load is imposed on the wall, the heavy in earthquake. Need for adequately
footing can be constructed with  brick without braced vertical structure.

the need for a concrete footing.
Minimum 1:4 cement-sand mixes should be Roof connected to structure:

used. - Rafters at recommended spacing.

Soil cover on the foundation should be - Cross-bracing in plane of roof and ceiling, and
thoroughly compacted and should preferably also for openings, if any. Openings restricted in
have plant or grassy cover to prevent scouring size.

during flood. - Strong connections between roof and vertical

structure. Metal straps, bolts with washers on
both ends instead of simple nails.



Rainwater Gutter

Rainwater gutters prevent creation of furrows
around plinth by rain falling down from roof
eaves.

They also prevent rainwater splashing on walls.

Arsenic-free rainwater can be collected for

household use by keeping a container where the
water d rains down.

Fig 14: well fixed roof connected to structure (
source : ADPC)

Well-fixed roof covering:

- CI sheet screwed at every corrugation. Tilesfig 15 : Construction of rainwater gutter
fastened individually. A use of J-hook bolts and
threaded/ twisted roofing nails. Regular
maintenance:

Should make regular checks, especially around
ridge and corners. a Should replace weakened
members, repair loose members.

Cl sheet should be tied strongly to structur@> UPPer
frame to resist uplift by strong wind. To further

4-inch diameter PVC (polyvinyl chloride, i.e.
plastic) pipe can be cut into half lengthwise
using a saw.

increase wind-resistance, number of purling - In the traditional houses the double roof sections
should be increased near eaves, ridge and have one exposed roof on top and in bottom
corners. wooden plank floor. This space is also use as a
Every sheet to be fixed to purlins with hook bolts store of the house in all seasons and locally

or twisted nails at each corrugation. More known as uppeDé( talp

frequent fixings at edges to prevent uplift.
Adequate connections should be made with
nylon rope or good quality galvanized wire
(instead of jute rope).

Roofing elements should be connected properly:
purlin to rafter, rafter to wall plate, watib plate
posts.

Even though more expensive than lean-to
(akchala) and gable (dochala) roofing, hipped
roofing (chouchala) is more resistant to wind
and protects gable end walls from exposure to
rain and water penetration.

Fig 16: Upper with window for cross ventilation
('source : Author)



The double layer roof section has a woodeits various type of local materials and whiehacreat
plank ceiling in inside and outside C.I. sheet wifffective environment for living of human tesimgs Th

wooden frame.

Fig 17: Left — Entry of the upper, Right — Framework
for roof in the upper. ( source : Author)

In upper also window are given for cros

ventilation.

For access to the upper for use and
wooden

maintenance there is a secured
door from the main bed area.

no doubts that young generation can take lad of go
knowledgeable solution from traditional hoeatta c
good sustainable architecture for Bangladesh.
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Fig 18: Upper is used for store ( source )} Author

For access to the upper using wooden ladder.
Double layer roof section also protects the
indoor space from the direct solar radiation and
heat.

In flood season all household thing are kept in

upper.

6. Conclusion

Traditional houses of Bangladesh reflect a deep
understanding of and response to local enviaodment
climate. In every year the traditional houses \ptalys

role in natural digester like flood, cycloneheetc. T
traditional hoses of Bangladesh suited in teewdtima



