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Abstract
The Federal Democratic Republic of Nepal(Nepal) is one of the poorest country in the world. People in Nepal are
having lots of housing problems including the lack of housing provision. Even Habitat for Humanity Nepal (HfH_Nepal)
has developed various programs to diffuse ecological housing, still there are many problems due to financial and

technological shortage.

The purpose of this study is to verify the effects of suggestion of performance improvement for HfH_Nepal eco
house with introduction of the housing situation and efforts to provide sustainable housing by HfH_Nepal in Terai plain.
Ideas on CGI sheet roof with poor insulation, double panel bamboo wall and adobe brick wall which can overcome
structural and waterproof flaws of the thin single panel bamboo wall. The experiment result shows that both ideas
adapted to adobe brick house reduces daily temperature range 50.8% and humidity adjust effect. For the effective
provision of adobe brick house, compressive strength was tested for the bricks made with locally available fiber
materials. Brick with jute displayed 41.1% betterment than plain brick with closest packing condition while coconut and
straw showed 25.1% and 7.9% improvement respectively. Technical and economic problems brought up during the
building and experiment process were listed and countermeasures established.

This kinds of building prototype houses and experiments can improve the living conditions of people in developing
countries with little supplement of resources. Furthermore, consideration of locally available and affordable material can

help the social and ecological sustainability in the world.
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Table 1. Indices related to housing condition in Nepal
(UN Habitat, 2010)

INDEX YEAR  VALUE SOURCE
Number of households 2001 4174374  Populatign Census
Average household size 2001 5.44 POPUIati%%OE?nCSB“;
Average household size in urban areas 2001 4.68 Populati%r(\)o(lilencséjg
# of households per house 2001 116 POPUIati%%chrgg;
#of households per house in urban areas 2001 152 POPUIati%BOCl?r]CS‘E'S
Total Urban Housing Stock 2006 527,991 CIUD estimation
House Price-to-Income ratio 2010 39 CIUD estimation
Minimum ng?rt;glct;%r& %?Sltn errmr:D 2010 182 CIUD research
(minimum plrglte?rr11 lg;@;g?ngemPLIJostDiﬁe) 2010 80 CIUD research
B s oo 2010 212 CIUD research
Mean or Ave'agﬁoazﬁfwﬁﬂﬂif?fﬁ 2010 54 CIUD research
Number of Bapksinarcial stytons 010 % U research
Interest Rate Chatgié’&ﬁ;"ﬁ;ﬁg 2010 8-12% CIUD research
Percentage of Public versus Custorir;?% 2001 26-74% CIUD research

Main Agricultural Products

Building Materials Available/Produced
domestically

rice, wheat, grain, sugarcane

brick, stone, timber, cement, steel
rods, CGI sheets
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Table 2. Housing facilities and home appliance by Caste and
tribe (Bennett et. al, 2008)

Caste/ethnicity Improved Any £ Numfber
and regional EIectrlatyll) vate drinking Radio TV means o o
identity trin water tran§-porhouseho
tation Ids
Brahman/Chhetri 60.7 52.0 76.6 753 334 303 2,659
Hill Brahman 75.8 66.3 81.1 837 458 413 991
Hill Chhetri 50.4 425 72. 709 250 217 1,600
Tarai/Medhesi Brahman 829 65.7 98.8 577 49.7 715 68
/Chhetri
Tard/Miches Other Castes 434 181 97.3 388 245 714 806
Dalit 33.0 16.4 80.2 450 155 320 940
Hill Dalit 327 232 703 533 133 13.6 600
Tarai/Madhesi Dalit 337 4.6 97.5 302 194 64.4 340
Newar 726 716 90.5 828 614 464 348
Janajati 46.3 355 80.9 618 256 34.2 2,539
Hill/Mourtain Jangjati 49.6 424 76.7 648 26.5 176 1,795
Tarai Janajati 383 186 91.0 546 234 74.1 744
Muslim 63.2 26.6 923 476 288 53.6 250
Other 76.4 46.6 933 69.8 653 237 139
Al Hill/Mountaion 543 46.6 76.5 700 304 247 5334
All Tarai/Madhesi 43.6 187 94.7 444 246 69.2 2,208
All Nepal 51.6 38.6 821 627 294 375 7,681
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Fig. 1. Houses of different materials in Terai Plain (KIPO, 2010)

bamboo panel + slate roof

23. Mz2to] X|¥ FHHA

2 AFdAeE vZ R mepolxN Y FAAAE
getslz] f)eke] A3H(Japha)$t =& (Morang) A & $4
o2 HAAFAE AT ol XYL AuArt At
o AFE 40T oFo® STt ALdde Bl
20] 0Tl o2& AFolt}. WA A3} A HY A= vt
o] e FHY Afeles thuhFAdde 1&EFH AE 4
F7 5em olgke] W& FAAoH, o] gl
F SEATH1.2~ 15m). st &8 o] E(CGI Sheet)
A& ¥ Atole] Fo] wIYA A ol T &
Aoz ATE L),
Al ol AYY FAEAR Biratnagar o
F}2EQlEo] AF3stE FHolth. CGL Sheet
Agol HAE vy X0 AFHE ¥ F 1Fo]
‘4— 2FS wE upgEtA o Ad o vtEe 7120t §lo]
& o Bol AR AEHUJT FAS F o] H
T AER AolA oy zU/AE H HA Y HdHe
Exj Rt gt ATt

_%mlor

A

=

j=]

ek
-
o]

o

A

=
-

A
Ll

o 2 rlr

o
A4
l:'_
9,]

5]
al
5]

o

L

A AR Al 9o T AeRT 44 FE ol
Q. ol Wr)71EAelT Relo] HYow & FHE
ato] o] 5 PgoEA oF 30008 WelE A

3 Fdoltt ¥WAE ZIYE 7|F tiuFAdden A
Soll= CGI SheetE AX3l7] gt FRAZA FA)
(Tmber)E& AH&3IAT vHlE2 F71€ 27] Yated vld
I AFrE 23 I Yol IAEFEE s

Journal of the KIEAE Vol. 13, No. 4 2013. 8

crack between wall

and roof

3. | SHH|E}EO| MEfFE HIHE
3.1. HE SHH|EIES| EE7HR

SBtES 19764 mFol A Ay AMA 957 el
A BEehe FA AR Ttk W AHEEE 1997
dol Hgso] 200580 FA suEEe] YE Ave &
AT 20159744 108 Altiel AwE FEe wFe
& BER BEFSHL Qom, T/ MTow st
Puets MEd A AdREe A T2 oAt

¢

w 2

RoHorlr 2

SuEtES wepo] FAXY W ol FAIX
SoA F2 E FI2EY &3E HAS E3Uzs
g9s BEF3ta vk vlF FHEtEE vlo]laE I
A Tl 285 HE&E AYRE o
<8 ZH(Home Partnerglt H9%)E5< F9
&‘Zd HAS g FOoEH FHRFO HIEA
32 glth. UN Habitat @ $2vbete] KOICA
Al 7%%9] APl o] 20113 = 1959 FH
2A 3R TH| = Habitat &3] A, 2011).
MHEBFEE A HoA s AEE 2R o
23 FAS ALAHO0E BFs7] Yt ZE
=4 g3t Ao =29 AH= o
25 Qo3 Iy 2 #E
Slk=s %ﬁ of s} Este] WAAHE 7@}/\171
Wetel AR E ALgEA fo =
Bad oubre] 44 2 7}
95¢ AYste

olN

Fﬁ.

E’ =
-

=,

b oot to AL me & 2 18
N
rlr
rﬂ
).

L
mﬁmmm
o

N
& o

U for o ©o@ O
B
e
N
12
[o
r-]o

fin)
i
x
n)
rlr
N
)
r}i
Hy
2

Fig. 3. Construction manual for bamboo house by Habitat for
Humanity, Nepal
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Fig. 4. Example of houses provided by Habitat for Humanity, Nepal
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gap between roof and wall

exfoliation of plastering
Fig. 5. Problems of houses provided by Habitat for Humanity, Nepal
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Fig. 6. Installation of straw mat under CGI Sheet

.

Fig. 7. Double panel bamboo house before installation of doors
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Fig. 12. Variation of temperature during experiment

—outside —TestIn Room Room_3

Temp.[C]

108 | ug 128

12345678 9101112131415161718192021222324252627282930 1 2 3
Time([Day]

Fig. 13. Variation of relative humidity during experiment
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Table 3. Improvement of diurnal range of adobe brick house

Average temperature Diurnal range
Out Existing 1?);1&}])(6 Out Existing ‘%(riﬁ:]f(e
side house house side house house
28th. Oct | 25.5 24.8 22.6 28.8 19.8 10.0
29th. Oct | 259 249 23.1 29.3 21.5 10.8
30th. Oct | 25.8 25.1 23.0 31.6 20.6 11.6
31th. Oct | 254 24.9 22.4 30.3 21.1 8.4
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Table 4. Preparation of bricks for compressive strength

Index
Plain mud and sand only (1:1) - closest packing
Coconut | mud and sand (1:1) + coconut fiber
Jute mud and sand (1:1) + just fiber

Straw mud and sand (1:1) + cut straw
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Fig. 15. Variation of relative humidity for 4 days measured by 3 hours
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Fig. 17. Testing compressive strength
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Table 5. Result of compressive strength

Compressive strength(kg/cri)
Ist 2nd 3rd average
Plain 8.2 8.3 79 8.13 standards
Coconut 6.8 123 11.9 10.17 125.1%
Jute 13.5 82 12.7 11.47 T41.1%
Straw 7.7 10.1 8.7 8.83 17.9%
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Table 6. Performanctandards for concrete brick by KS
(Korean Standard)
air-dried compressive absorption
gravity strength factor
A-type under 1.7 over 8
B-type under1.9 over 12
Grade.1 over 16 under 7
C-type
Grade.2 over 8 under 10
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