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Foreword

The series of Heritage Homeowner’s Preservation Manuals for UNESCO World Heritage Sites has been produced in response to the growing need to ensure the sus-
tainable conservation of historic towns of Outstanding Universal Value.

The Homeowner’s Manuals have been developed within the framework of the "Integrated Community Development and Cultural Heritage Site Preservation
in Asia and the Pacific through Local Effort" programme (LEAP), which strengthens local community involvement in heritage conservation. The manuals
aim to build local capacity in heritage preservation by training homeowners to maintain their historic properties using appropriate conservation approaches.
The manuals present a synthesis of traditional building techniques and modern conservation science. They codify time-tested methods adapted to each type
of structure using indigenous building materials and techniques. The manuals have been developed in conjunction with local heritage managers and national
conservation experts, who will also be involved in training local stakeholders.

This first volume focuses on the Kathmandu Valley World Heritage Site, which is comprised of seven groups of monuments and buildings, including the
Durbar Squares of Hanuman Dhoka (Kathmandu), Patan and Bhaktapur, the Buddhist stupas of Swayambhu and Bauddhanath, and the Hindu temples of
Pashupati and Changu Narayan. It is hoped that the Homeowner’s Manuals will strengthen the conservation ethic and contribute positively to the long-term
sustainability of the Kathmandu Valley.

Richard A. Engelhardt
UNESCO Regional Advisor for Culture in Asia and the Pacific
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This manual offers guidelines for the repair of traditional old
buildings to homeowners. This document is subject to revision
from time to time, including when new technical solutions are
developed. Suggestions from homeowners are most welcome.
Because this is the first document of its kind, there may be
mistakes or better solutions. The information provided in this
document might not work in all conditions. Some issues will
have to be solved case by case in situ.

Any repair or restoration works carried out on historic houses
should respect, retain and restore the original elements. We
request all the homeowners in the World Heritage Site, as well
as in historic areas in the Kathmandu Valley, to read this doc-
ument before any change, renovation or addition is made to
historic houses (private or public). Thank You.

SAVE  THE  VALLEY
FROM  BECOMING  AN  URBAN  SLUM,

AN  INVESTMENT  FOR  FUTURE  GENERATIONS

DO  WE  WANT  TO  KEEP  OUR  HERITAGE
ONLY  IN  PHOTOGRAPHS, NOT  IN  REALITY?

All the illustrations (photographs and drawings) are by the
author unless otherwise mentioned in the caption.
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INTRODUCTION

WHAT IS THE HOMEOWNER’S MANUAL?

The Homeowner’s Manual is a practical guide to repairing,
restoring, renovating and consolidating historic houses for con-
tractors, technicians, and especially for homeowners. The man-
ual is a comprehensive compilation of modern scientific con-
servation methods and traditional building techniques which
should be used in conservation projects.

The Homeowner’s Manual is published by UNESCO. Within
the framework of the UNESCO Local Effort in Preservation
(LEAP) Programmme, the manual will provide local stakehold-
ers and homeowners with basic knowledge, which is critical in
making informed decisions about conserving historic houses.

The purpose of the Homeowner’s Manual is to:
1. provide solution to repair their houses in the best and
most affordable way;
2. provide references for international standards of best con-
servation practice;
3. facilitate communication between homeowners and con-
tractors and identify conservation priorities and appropriate
methodologies;
4. provide further resources to enable appropriate sourcing
of materials and skilled craftsmen as well technicians.

Why repair historic houses?
Historic buildings were constructed over long periods of
time in different religious, social and cultural contexts. They
were built during the reigns of different rulers and are illus-
trations of traditional architecture, which shows their value
as cultural heritage and examples of how the buildings were
constructed during those periods. It is important not only to
preserve old houses, but also to preserve them using the tra-
ditional methods of construction, preserving as much of the
authentic historic fabric as possible. Generally people think
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that if an old house is demolished and then reconstructed in
an old style, using some historical elements, it is still tradi-
tional architecture. They never realize that once a building is
dismantled, it is unavoidable that it will lose most of its his-
toric value. There is a misconception that a new house built
with some carvings is traditional architecture.

The numbers of buildings which survived the 1934 earthquake is
small, although there are some which date from the 17th century.
Many houses were rebuilt after the 1934 earthquake in a traditional
manner with traditional techniques and materials. At that time mod-
ern methods and materials were not available in the Kathmandu
Valley. There was influence from neo-classical architecture, which
was an acceptable mix with traditional Nepalese architecture, as
opposed to today's modern cement concrete multi-storey blocks.

Many of the old houses in the valley, even those quite hum-
ble, are of comparable quality to Nepal's traditional palaces,
but sadly many people do not value these buildings and
would prefer new houses built with concrete construction.

High quality woodcarving is a principal feature of traditional
architecture of Nepal. Traditional architecture of the valley

P]ltxfl;s tTjx? k|of]u u/]/ k'/fgf] 9fFrfdf k'glg{df{0f ul/lbof]
eg] Tof] ce}m k/Dk/fut jf:t'snf /xG5 . 3/ wgLx¿ of] slxNo}
a'em\b}gg\ ls Ps kN6 3/ eTsfOof] eg] o;sf] P]ltxfl;s
d"NonfO{ Xf; x'gaf6 hf]ufpg ;ls+b}g . of] Ps unt wf/0ff xf]
ls s'g} s'+b]sf ;fdfg /fv]/ gofF 3/ agfOof] eg] Tof] k/Dk/fut
jf:t'snfsf] x'g]5 . 

!(() sf] e"sDkaf6 ar]sf 3/x?sf] ;+Vof sd 5 oBlk tL dWo]
s'g} !& cf}+ ztflAbsf 5g\ . !(() sf] e"sDk kl5 agfO{Psf w]/}
3/x? k/Dk/fut k|ljlw / ;fdfu|L k|of]u u/]/ k/Dk/fut tl/sfn]
agfOPsf lyP . To; avt sf7df8f}+ pkTosfdf cfw'lgs tl/sf
/ ;fdfu|Lx? pknAw lyPgg\ . To;a]nf, cfhsf] h:tf] cfw'lgs
l;d]G6 s+ls|6n] lgld{t jx'tNn] 3/x? lakl/t, gj zf:qLo
jf:t'snfsf] k|efj lyof] h;nfO{ k/Dk/fut g]kfnL jf:t'snf ;+u
u|fxo ld>0fsf] ?kdf lng ;lsG5 . 

pkTosfsf w]/} h;f] k'/fgf 3/x?sf u'0f:t/ ;fwf/0f g} eP klg,
logLx? g]kfnsf k/Dk/fut b/af/sf] u'0f:t/sf] t'ngfTds
xf/fxf/Ldf cfpFb5g\, t/ ck;f]r, w]/} dflg;x? oL 3/x?nfO{
dxTj lbb}+gg\ / l;d]G6 s+ls|6sf] gofF 3/x? al9 ?rfpF5g\ .

pRr u'0f:t/sf sf7sf s'FbfO{ g} g]kfnsf k/Dk/fut jf:t'snfsf
d'Vo ljz]iftf x'g\ . pkTosfsf k/Dk/fut jf:t'snfdf pRr

cem+ k/Dk/fut jf:t'snf h'ofj+ RjgL . pD;+ Yj u'An] x] YjLs]
dkm' ls 5Sj 5]F y'g ls y's]of P]ltxfl;s d"Nooft Xf; HjL kfv]+
hf]u] ofo] km}dv' . Yj 5u' unt wf/0ff v ls 5'+ g+} s'+b]ofgf tu'
;fdfg tof Gx'u' 5]F bosn ls j k/Dk/fut jf:t'snfof h'jgL
. 

!(() of Ejvfo kfv]+ ar]h'u' 5] Ftou' Nof Dx b' oBlk j
dWo] u'ln+ !& cf} + ztflAbof g b' . !(() of Ejvfo lnkf
bo]s'u' oSj 5]Ft k/Dk/fut k|ljlw j ;fdfu|L tof
k/Dk/fut tl/sf+ bosf tMu' v . pAn] :jlgun] cfw'lgs
tl/sf j ;fdfu|Lt db'gL . pAn], cf y] + ] cfw'lgs l;d]G6
s+ls|6 bo]sf tu' jx'tNn] 5] Ft ljkl/t, gj zf:qLo jf:t's-
nfof k|efj b"u' v, u's] oft k/Dk/fut g]kfnL jf:t'snf
gfk+ u|fxo ld>0fof ?ko\ sfokm' .

:jlguof cKkf]] k'nf+ 5]F tou' u'0f:t/ ;fwf/0f x] h";f+, Olk+ g]kfof
k/Dk/fut b/af/of u'0f:t/of t'ngfTds xf/fxf/LO{ j, t/
ck;f]r, cKkf] dg't;]+ Yj 5]Fto\t dxTj dAo' j l;d]G6 s+ls|6of
Gx'uf 9fFrfof 5]F t cKj oo\s' .

pRr u'0f:t/of l;+of s'FbfO{ x] g]kfof k/Dk/fut jf:t'snfof d'Vo
ljz]iftf v . :jlguof k/Dk/fut jf:t'snfo\ pRr snfTds d"M

Fig. 1.  Palace and private house.
Left: Patan Darbar Square. Patan was less damaged than Kathmandu
and Bhaktapur Darbar Squares, which required more rebuilding after the
1934 earthquake. Right: Long house, Bhaktapur Darbar Square. A fine
example of a 17th century building. There are still many buildings which
are as high quality as palaces.

lrq !!== bb/jf/ // JJolQmut 33/
afofFM kf6g b/af/ If]q . of] sf7df8f}+ / eQmk'/ b/jf/ If]qsf] t'ngfdf sd dfq Iflt
ePsf] lyof,] hjls sf7df8f}+ / eQmk'/ b/jf/x? !(() sf] e"sDk kl5 w]/} k'glg{df{0f
ul/g' k/]sf] lyof] . bfofFM nfdf] 3/, eQmk'/ b/jf/ If]q . ;qf}}+ ztflAbsf] 3/sf] Ps ;'Gb/
pbfx/0f . ce}m klg b/jf/ hlt s} u'0f:t/sf w]/} 3/x? 5g\ .

lrq !!== bb/jf/ jj JJolQmut 55]F
V.j]M on nfos' . Yj o]+ j Vjk nfos' of GXof]g] Dx hs Iflt h"u' v hjls o]+ j Vjk
nfos't !(() of Ejvfo lnkf oSsf] k'glg{df{0f ofo\dfu' v . hj]M tfxf5]F, Vjk nfos'
. !& cf}+}}+ ztflAbof 5]Ft 5u' ;'Gb/ pbfx/0f . cem+ g+ b/jf/ lt x] u'0f:t/of oSj+ 5]F t
blg .
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often contains work of high artistic value. Metalwork and
other crafts are often seen in traditional buildings. All these
crafts are reflected in the long tradition of a culture centered
on Kathmandu Valley's compact towns.

One of Nepal's major potential economic resources is
tourism, which is already a part of our culture. Many tourists
are coming to Nepal to study and enjoy its extraordinary cul-
tural heritage and unique traditional architecture.

The vast majority of new buildings is not structurally sound.
Generally homeowners do not consult structural engineers or even
follow basic building rules. As Kathmandu is in an earthquake
zone, it almost certain that a total collapse of the building would
occur were an earthquake to hit, with the resulting loss of life. Few
new buildings have adequate seismic strengthening. Without the
involvement of an engineer, the size of the columns, beams and
the reinforcement used are generally recommended by the con-
tractor or masons based on previous works. Homeowners with no
experience in these matters accept this and believe them to be
right. Little thought is given as to what will happen during an earth-

snfTds d"Nosf sfo{x? /x]sf 5g\ . k/Dk/fut 3/x?df cS;/
wft' tyf cGo zLNksf snfTds s[ltx? KffOG5g\ . oL ;a} ;Lkx?
sf7df8f}+ pkTosfsf ;3g gu/x?df s]lGb|t /x]sf] ;+:s[ltsf]
nfdf] k/Dk/fdf emlNsPsf 5g\ .

g]kfnsf] d'Vo ;Defljt cfly{s >f]tx?df ko{6g klg Ps xf], h'g
xfd|f] ;+:s[ltsf] Ps c+u eO;s]sf] 5 . w]/} ko{6sx? g]kfnsf]
cg'kd ;+f:s[lts ;Dkbf / o;sf] pTs[i6 k/Dk/fut jf:t'snfsf]
cWoog ug{ / cfgGb lng g]kfndf cfpg] ub{5g\ . 

gofF 3/x? dWo] clt w]/} ;+Vof ;+/rgfsf] lx;fjn] alnof 5}gg\
. ;fwf/0ftM 3/ dflnsx?n] ;+/rgfsf OlGhgLo/ ;+u ;Nnfx
lnb}gg\, cem Go"gtd cfwf/e"t 3/ lgdf{0f ;+lxtf ;d]t kfngf
ub}{gg\ . sf7df8f}+ e"sDk If]qdf k/]sf]n] e"sDk ePsf] v08df
o:tf 3/x? lglZrt ?kdf eTsg] 5g\ h;n] ubf{ dflg;x?sf]
Hofg hfg ;Sg]5g\ . s]xL gofF 3/x?df dfq kof{Kt e"sDkLo
dhj'tL 5g\ . O{lGhgLo/sf] ;+nUgtf a]u/, klxn]sf] sfdsf]
cg'ejsf] cfwf/df ;fwf/0ftM 7]s]bf/ jf 8sdL{n] n7\7f, lad /
808Lsf] ;fOhsf] l;kmfl/; ub{5g\ . o; ljifosf cgle1
3/wgLx?n] o;}nfO{ g} l7s egL 7fG5g\ . e"sDk jf ;+/rgfnfO{
xNnfpg] s'g} cj:yf cfPdf s] xf]nf eGg] s'g} vf; ;f]r

of HofMt b"u' h'n . k/Dk/fut 5]F tos] cKjofgf wft' j d]d]u'
zLNkof snfTds s[lt t b' . Yj bSj ;Lkt :jlguof ;3g gu/
to\s] s]lGb|t h"u' ;+:s[ltof tfxfsu' k/Dk/fo\ vg]b"u' b' .

g]kfof d"M ;DefJo cfly{s >f]t dWo] ko{6g g+ 5u' v, u"u'ls emLu'
;+:s[ltof 5u' c+u HjLw+s"u' b' . cKj ko{6st g]kfof cg'kd
;+f:s[lts ;Dkbf j y's]of pTs[i6 k/Dk/fut jf:t'snfof cWoog
ofo]t j cfgGb sfo]t g]kfno\ jO{u' v .

Gx"u' 5] Ft dWo] pKkf] x] ;+Vofo ;+/rgfof lx;fj+ aMdnf .
;fwf/0ftM 5] F y'jf to;+ ;+/rgfof OlGhgLo/ ofs] ;fptL
dsf, cem Go"gtd cfwf/e"t 5]F lgdf{0f ;+lxtf gfk+ kfngf
dof . o] + +b] ef]vfo If]q] nfMu'nL+ ef]vfo AjM;f ygof 5]Ft
lglZrt ?k+ b' +jgL u's] +ofgf dg'to\u' Hofg jg]km' . 5' + hs
Gx"u' 5] Fto\s] dfSjf] ef]vfo dhj'tL b' . O{lGhgLo/ dbo\s,
d'Ss+ Gxfkfof Hofofu' cg'ejof axn]] cKj gfof] jf 8sdL+
to;+ n7\7f, lad j 808Lof ;fOhof l;kmfl/; ofO{ . YfGofu'
v+ 5' + g d:o'Dx 5]Fy'jfto\;+ y's]oft x] kfol5 tfO{ . e"sDk
jf ;+/rgfoft ;+sLu' 5+ ' g+ cj:yf jOu' Ono\ 5' HjL w}u'
5+ 'g+ ;f]r bo\sf tMu' db' . yL YfL hfMof yL yL 5] Fto\t g+

Fig. 2.  Detail of palaces and private houses.
Left: Hanuman Dhoka Palace. Kathmandu Darbar Square.  A royal cor-
ner window - a fine example of wood and ivory carving with metal work.  
Right: Svatha Corner Window House, Patan.   A rare, carved timber cor-
ner window in a local residence. Important historical elements are still
intact in palaces as well as private houses. 

lrq @@= b/jf/x? // JJolQmut 33/x?ssf] lljj/0f 
afofFM xg'dfg9f]sf b/jf/, sf7df8f}+ b/jf/ If]q . Ps /fhsLo s'gfsf] e\mofn 3ft'sf]
sfo{ ;lxt sfi7 / xl:txf8df s'FlbPsf j'§fsf] Ps cg'kd pbfx/0f . bfofFM :j7
s'gfe\mofnsf] 3/, kf6g . :yfgLo 3/df /x]sf] Ps b'n{e s'FlbPsf] sf7sf] s'gfsf] e\mofn
. b/jf/x? / JolQmut 3/x?df dxTjk"0f{ P]ltxfl;s tTjx? ce}m klg sfod} 5g\ . 

lrq @@= b/jf/t jj JJolQmut 55]Fof lljj/0f  
V.j]M xg'dfg9f]sf b/jf/, o]+ of nfos' . 5u' /fhsLo s'+e\mof 3ft'of Hofgfk+ sfi7 j
xl:txf8o\ s'Fb]ofgftMu' j'§fof 5u' cg'kd pbfx/0f . hj]M :j7 s"Fe\mofof 5]F, on .
:yfgLo 5]Fo\ b'Mu' 5u' b'n{e s'Fb]ofgftMu' ;L+of s'Fe\mof . b/jf/t j JolQmut 5\+o]to\
dxTjk"0f{ P]ltxfl;s tTjt cemg+ bgL . 
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quake or some other event, which might cause movement in the
structure. We can see many buildings of different heights with the
same sized columns and beams using the same amount of rein-
forcing steel. Even without being an engineer this should appear
strange, but then the upper floors may be even cantilevered out
making structural madness. There are of course bylaws governing
structural design but these are never taken seriously. It has become
a mere formality, for obtaining a building permit, rather than real
structural design work.

The present trend of building modern multi-storey houses,
illegal constructions and encroachments, after demolishing
old houses in the valley, is creating an urban slum - a city
where safety, public utilities, access and a pleasant living
atmosphere cannot be maintained. The long-term effect will
be to decrease property and house values. Illegal, tall build-
ings, especially in the Darbar Squares, are destroying the
beauty of the skyline, which was largely intact until a few
years ago. Today ugly new houses block views of temples.
Previously people never built their houses higher than tem-
ples, even there were no bylaws, but now almost all the hous-
es are taller than temples.

agfOPsf] 5}g . km/s prfO{sf ljleGg 3/x?sf] nflu Ps}
;fOhsf] n7\7f, lad / pltg} ;+Vodf 808Lx? k|of]u ul/Psf] xfdL
kfpFb5f}+ . O{lGhgLo/ g} geOsg klg o;nfO{ cgf}7f dfGg' kg]{
x'G5, cem dflyNnf tNnfx?df kfvf lgsfn]/ ;+/rgfdf kfunkg
g} b]vfOPsf 5g\ . x'gt ;+/rgf l8hfOgsf] lgldt pklgodx?
5g\ t/ o;nfO{ slxn] klg u+le/tf ;fy lnOPsf 5}gg\ . o;nfO{
3/ lgdf{0fsf] lgldt cfjZos l;km{ Ps cf}krfl/stfsf] ?kdf
lnOPsf] 5, g ls ;fFr}sf] ;+/rgfs l8hfOg sf] lgldt
cfjZostf . 

k'/fgf] 3/ eTsfP/ cfw'lgs ax' tNn] 3/x?sf] lgdf{0f, u}/ sfg'gL
lgdf{0f tyf cltqmd0fx?sf] clxn]sf] rngn] pkTosfnfO{ Ps
kmf]x/ zx/L a:tL agfpb}+5 . Ps o:tf] zx/ hxfF ;'/Iff,
;fj{hlgs k|of]hg / Ps /d0fLo hLjgsf] jftfj/0f sfod /fVg
;ls+b}g . o;sf] bL3{sfnLg c;/ eg]sf] ;Dklt / 3/sf] cjd"Nog
ug]{ xf] . ljz]iftM b/jf/ If]q  j/k/ u}/ sfg'gL / cUnf 3/x?n]
;'Gb/ cfsfzLo b[iok6nnfO{ g} gi6 ub}{5g, h'g s]xL jif{
cl3;Dd h:tfsf]t:t} ;Unf] lyof] . cfh s'?k gofF 3/x?n]
dlGb/x?sf] b[ionfO{ 5]S5g\ . klxn] lgodx? gx'Fbf klg 3/wgLx?
cfkm\gf 3/x? dlGb/ eGbf cUnf] x'g] ul/ slxNo} agfpFb}gy] t/
cfh k|foM ;a} 3/x?g} dlGb/ eGbf cUnf 5g\ .

5u' x] ;fOhof n7\7f, lad j plno] ;+Voo 808Lt 5\onf tMu'
emL;+ NjLs]km' . O{lGhgLo/ x] dHjLs g Yj}t ch' rfO{ k':;]
ef lkg] df, cem Rj]of t+o\ kfvf lksof ;+/rgfof lx;fa+
jo+;' x] Sogf tMu' b' \ . vnf ;+/rgf l8hfOgof nflu pkl-
godt b' t/ Yj}t u'An] x] u+le/ lsl;d+ sof tMu' db' . Yj}t
5]F lgdf{0fof lglt+ dfMu' l;km{ 5u' cf}krfl/stfof ?ko\ hs
softMu' b', yfTy] +of  ;+f/rlgs l8hfOgof lglt+ dfMu'
lsl;d dv' . 

k'nf+u' 5]F y'gf cfw'lgs tMu' tFof 5]Ft bg]u', u}/ sfg'gL lgdf{0f j
cltqmd0fof cfofu' rng+ :jlguoft 5u' km\jx/ b] a:tL bo\sf
o+sfRj+u' b'M 5u' yGofu' b] ug ;'/Iff, ;fj{hlgs k|of]hg / 5u'
Gx\ofO{k':;] Rj+u' hLjgof jftfj/0f sfod ofo\ km}dv' . y's]of
bL3{sfnLg lnRj w}u' ;a{o\ j  5]Fof cjd"Nog ofou' v . ljz]iftM
nfos' hj+vj+ u}/ sfg'gL j ttMhfu' 5]Fto\;+ ;'Gb/ ;u{Mof
b[iok6noft x] :o+sf Rj+u' b', u'u' 5'+ b+ Gx\o ts uy] v cy] x]
b"u' v . yf}+ uv]{;] Rj+u' Gx'u' 5]Fto\;]+ b]u to\t kgf Rj+u' b' . Gxfkf
lgodt db' an] x] NjMs+ yMu' 5]Ft b]u l;j]+ tMhf HjLs u'An]+x]
dbos' t/ yf}+ k|foM bSj 5]Ft x] b]u l;j]+ tMhf h' . 

Fig. 3.  Juxtaposition of old with new houses.
Elevation of houses on one of the lanes in Patan. There is no relationship and sympathy
for old houses when building new cement concrete structure. Photo: Italian student's proj-
ect work.

lrq ##== ggofF 33/x? ll;t kk'/fgf]ssf] ;;ld>0f
kf6gsf] Ps uNnLsf 3/sf b[Zox? . gofF l;d]G6 s+ls|6sf ;+/rgf lgdf{0f ubf{ k'/fgf]
3/ k|lt g ;DjGw g dfof 5 . kmf]6f]M O6fnLsf ljBfyL{sf] zf]w sfo{ . 

lrq ##= Gx' 55]Ft ggfk+ kk'nf+u'of ;;ld>0f
onof 5u' d'uMof 5]Fof b[Zot . Gx"u' l;d]G6 s+ls|6of lgdf{0f ofO{ ano\ k'nf+u' 5]F k|lt
g ;DjGw g dfof . kmf]6f]M O6fnL ljBfyL{of zf]w Hof .  
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CHAPTER  1

CONSERVATION AND CONTEXT

1.1 Basic Principles of Conservation
The term 'minimal intervention' is often used when referring
to renovation and repairs of historic buildings. Minimal
intervention means causing minimum disturbance to the
original fabric when repairing a building. It involves discrete
repairs and localized reconstruction using the original mate-
rials and methods as well avoiding unnecessary cost.

The Preservation of Authenticity
The word 'authenticity' has many facets - authenticity of
structure, authenticity of method, authenticity of materials
etc. When considering a restoration project it is important to
assess the value of the materials, which were used in the con-
struction of the building in question. For example, a length
of wood, which is old and decayed at one end could either be
entirely replaced at great expense or repaired at half the
price. The cost of rebuilding will far exceed the cost of
repair, and this will save historic elements, even a small piece.

Why repair in situ instead of rebuilding?
Historical buildings are valued because of their age, configu-
ration, historical materials and construction techniques,
which are lost upon demolition and inappropriate reconstruc-
tion. Most buildings can be repaired in situ, without total dis-
mantling. Archaeological evidence contained in historic build-
ings is lost, even if the original materials are reused. If dis-
mantling is the only solution, all the existing details should be
recorded in photograph and technical drawings.

The importance of associated materials
Rebuilding inevitably destroys associated materials such as
plaster works. Not only associated materials are under threat,
but also many other details such as built-in cupboards, blind

cWofo !!

;+/If0f // ;;+be{

!!.!! ;;++//IIff00ffssff dd''VVoo ll;;44ffGGttxx??
Go'gtd x:tIf]k eGg] zAb P]ltxfl;s 3/x?sf] lh0ff]{åf/ / dd{t
sfo{sf] s'/f ubf{ cS;/ k|of]u ul/G5 . Go"gtd x:tIf]k eGgfn]
3/sf] dd{t ubf{ ;'?sf] agfj6df Go"gtd x]/fk]ml/ ug'{ xf] . o;df
xf]lzof/L ;fy ul/Psf] dd{t tyf k'/fg} ;fdfu|L / tl/sf k|of]u
ul/ :yfgLo txsf] k'glg{df0f ;dfj]; x'G5 / ;fy} cgfjZos vr{
x6fpg]5 .

;SsnLkgsf] ;;+/If0f
;SsnLkg o; zAbdf cg]s s'/fx? ;dfj]; 5g\ -;+/rgfsf]
;SsnLkg, tl/sfsf] ;SsnLkg, ;fdfu|Lsf] ;SsnLkg cflb .
lh0ff]{4/ kl/of]hgfnfO{ ljrf/ ul/+bf ;Da4 3/ lgdf{0fdf k|of]u
ul/Psf ;fdfu|Lsf] d"No÷dfGotfnfO{ lgSof}{n ug'{ clt dxTjk"0f{
x'G5 . pbfx/0fsf] lgldQ, Pp6f 5]p hL0f{ ePsf]] k'/fgf] sf7sf]
Pp6f nDafO{nfO{ of t w]/} vr{ ul/ k"/f k|lt:yfkg ug{ ;lsG5
of cfwf df]ndf dd{t ug{ ;lsG5 . k'glg{df0fsf] df]n dd{tsf]
df]n eGbf w]/} al9 x'G5 / o;n] clnslt eP klg P]ltxfl;s tTj
hf]ufpg]5 .

eTsfP/ kk'glg{df0f uug'{sf] ;;§f TToxL ooyf:yfgdf ddd{t llsg ggug]{ <<
P]ltxfl;s 3/x? To;sf pd]/, k|of]u ul/Psf P]ltxfl;s ;fdfu|L
/ lgdf{0f tl/sfnfO{ x]/]/ d"Nojfg x'G5, h'gls eTsfP/ unt
tl/sfn] k'gM lgdf{0f ul/of] eg] x/fp5 . w]/} h:tf 3/x? k"/f
geTsfOsg oyfjt :yfgdf /fv]/ dd{t ug{ ;lsG5 . eTsfP/
agfpbf df}lns ;fdfu|Lx? k|of]u ul/P klg P]ltxfl;s 3/df
/x]sf k'/ftflTjs k|df0fx? x/fpF5g\ . olb eTsfpg] g} Ps dfq
pkfo xf] eg] tTsfnLg ;+/rgfsf] lj:t[t ljj/0fnfO{ kmf]6f]x? Pj+
k|flawLs gS;fdf ptfl/g' kb{5 . 

;xof]uL ;;fdfu|Lx?sf] ddxTj
k'gM lgdf{0f ul/bf Knf:6/ h:tf ;xof]uL ;fdfu|Lx?sf] gfz x'G5
. ;xof]uL ;fdfu|Lx? dfq hf]lvddf kg]{ xf]Og jNsL c? w]/}
s'/fx? klg, h:tf] ls 6fFl;P/ ag]sf b/fhx?, uF e\mofnx?,

cWofo !!

;+/If0f jj ;;+be{

!!.!! ;;++//IIff00ffooff dd"" ll;;44ffGGtttt
km'Sj Dx -Go'gtd_ x:tIf]k" w}u' zAb P]ltxfl;s 5]Fto]u' lh0ff]{4f/
j Nxf]g]u' Hofof v+ Nxfo\ an] cKj k|of]u h" . Go'gtd x:tIf]k wfo]
an] 5]F Nxf]g] an] ;'?of agfj6] Go"gtd kfs]u' v . y's]
xf]lzof/L;fy ofu' Nxf]g] Hof j k'nf+u' x] ;fdfu|L j tl/sf k|of]u
ofgf :yfgLo txof k'glg{df0f ;dfj]; h" j gfk+ dfDjfu' vr{ x6]
ofo\u' .

;SsnLkgof ;;+/If0f
;SsnLkg Yj zAb] cg]s v+t b'Yof - ;+/rgf ;SsnLkg,
tl/sfof ;SsnLkg, ;fdfu|Lof ;SsnLkg cflb . k'g?4f/
kl/of]hgfoft larfM ofo] an] ;Da4 5]F lgdf{0fo\ k|of]u h"u'
;fdfu|Lof d"÷dfGotfoft lgSof}{n ofo]u' t:;s+ dxTjk"0f{ h'O{
. pbfx/0fof nflu, 5u' 5]p hL0f{ h"u' k'nf+u' l;+of 5Tjfoft
of t oSj vr{ ofgf k"/f  k|lt:yfkg ofo]km' of alR5 df]n+
Nxf]g]km' . k'glg{df0fof d" Nxf]g]u'of d" l;a]+ oSj cKj HjL . j
y's]+ erf x] h";f+ P]ltxfl;s tTj hf]u] ofgf aL .

k'glg{df0f oofo]u' oof kkN;f jjx] yyf:f] 55fo] ddNxf]g]u' <<
P]ltxfl;s 5]Ft ps]of pd]/, k|of]u h"u' P]ltxfl;s ;fdfu|L j
lgdf{0f tl/sfoft :jof d"Nojfg h" jO{, u'u'ls y'gf unt tl/sf+
k'gM lgdf{0f oft wf;f tgLO{ . oSj y]+ 5]Ft bSj dy'+;] jx] yf;o\
tof Nxf]g] km' . df}lns ;fdfu|Lt k|of]u ofM;f+ g+ P]ltxfl;s 5]Fo\
b"u' k'/ftflTjs k|df0ft tg]km' . olb y'g]u' x] 5u' hs pkfo vM;f
tTsfnLg ;+/rgfof lj:t[t ljj/0fo]t lskft Pj+ k|flawLs
gS;fo\ ptf/] ofo]df . 

;xof]uL ;;fdfu|Lto\u' ddxTj
k'glg{df{0f ofo\ an] Knf:6/ y]+ Gofu' ;xof]uL ;fdfu|Lto\u' gfz HjL
. ;xof]uL ;fdfu|Lt hs hf]lvd] nfO{u' dv' jNsL d]d]u' oSj
j:t't g+, uo\ls cFun] bo]sf tMu' b/fht, AnfOG8 uF e\moft,
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windows, decorative niches, pilasters, etc. We risk losing
some of these which can never be replaced in the same orig-
inal high-quality way.

Importance of using traditional techniques and materials
The key to good conservation is the correct handling of tradi-
tional materials and observance of traditional building tech-
niques, which have been developed over hundreds of years to
suit the local environment. Modern conservation techniques also
need to be used, particularly for in situ repairs. Buildings may
sometimes be distressed to an extent that the traditional con-
struction system no longer functions properly. In these cases
modern techniques will need to be used.

1.2 World Heritage Site (WHS)
Granting of WHS status to our cultural property  is an indication
that our heritage is seen as not just of local importance, but as
being a relevant part of the cultural property of the whole world.
The interest of many foreign academics and historians in this place

;hfj6sf vf]kfx? / rf}vDafx? OTolb . o;dWo] s'g}nfO{ t
k|f/lDes u'0f:t/sf] cj:yfdf slxNo} klg k'/\ofpg ;ls+b}g .

k/Dk/fut ttl/sf // ;;fdfu|L kk|of]u uug'{sf] ddxTj
c;n ;+/If0fsf] ;frf] eg]sf] g} k/Dk/fut ;fdfu|Lx?sf] plrt
kl/rfng / k/Dk/fut lgdf{0f tl/sfsf] ulxl/P/ lgofNg' xf], h'g
ls :yfgLo jftfj/0fsf] nflu ;'xfpg] ul/ ;of}+ aif{x?sf] bf}/fg
ljsl;t ePsf lyP . cfw'lgs ;+/If0fsf tl/sfx? klg k|of]u
ul/g' kb{5, ljz]if u/]/ tt\:yfg dd{t ug]{ df . 3/x? slxn] sfFxL
olt lju|]sf x'G5g\ ls k/Dk/fut lgdf{0f Joj:yfn] plrt sfo{
ug}{ ;ls+b}g . o:tf cj:yfdf cfw'lgs tl/sf g} ckgfpg'
cfjZos kg{;S5 .

!!==@@ lljjZZjj ;;DDkkbbff IIff]]qq -lljj;;++IIff]]__ 
xfd|f ;+f:s[lts w/f]x/nfO{ lj;+If] :t/ k|bfg ul/Psf] o; s'/fsf]
;"rs xf] ls xfd|f ;Dkbfx? l;km{ :yfgLo dxTjsf xf]Ogg\ tyfkL
of] ;Dk"0f{ ljZjsf] ;+f:s[lts ;Dkbfsf] ;f+ble{s c+u x'g\ . w]/}
ljb]zL k|f1x? / Oltxf;ljb\x?sf] o; If]qdf ePsf] rfvn] xfd|f]

;hfj6of UjfFv Kjt, rf}vDaft OTolb . Yj dWo] u'ln+ oft nf
k|f/lDes u'0f:t/of cj:yfo\ u'An]+ x] Yo+s] km}dv' .

k/Dk/fut ttl/sf jj ;;fdfu|L 55\on]u'of ddxTj
af+nfu' ;+/If0fof tfMrf w}u' x] kf/Dkl/s ;fdfu|Lto\u' plrt
kl/rfng j kf/Dkl/s lgdf{0f tl/sfoft WjfYjLs :j]u' v
u'u' ls :yfgLo jftfj/0fof nflu Njo\s ;of} + b+of bf}/fg]
ljsl;t h"u' h'n . cfw'lgs ;+/If0fof tl/sft g 5\on]df,
ljz]if ofgf tT:yfg Nxf]g]u' Hofo\ . 5] Ft u'An] + u'An] + y'ln
:ogf Rj+u' HjL o ls kf/Dkl/s lgdf{0f Joj:yf kfo\l5 HjLs
Hof ofo\ x] km}dv' . yGofu' cj:yfo\ cfw'lgs tl/sf x] 5\on]
dfn] o .

!!==@@ lljjZZjj ;;DDkkbbff IIff]]qq -lljj;;++IIff]]__ 
emLu' ;+f:s[lts w/f]x/ Yj}t lj;+If] :t/ nM Nxfu' y's] of ;"r+ vM
ls emLu' ;Dkbft l;km{ :yfgLo dxTjofu' hs dv' ckt' Yj
;Dk"0f{ ljZjof ;+f:s[lts ;Dkbfof ;f+ble{s c+u vM . pKjf] ljb]zL
k|f1t j Oltxf;ljb\to\ Yj If]qo\ b"u' s'tn+ emLu' ;Dkbfoft kLg]

Fig. 4.  Repair in situ saves historical fabric.
Left: Aki Baha, Patan. One of the intact courtyards with wall paintings on the exteri-
or surface of the walls beside the windows. Such wall paintings and other ornamental
works are routinely lost during reconstruction of buildings. Right: People do not bother
to stick pamphlets on the paintings or demolish buildings with any important paintings.

lrq $$== ttT:yfgdf ddd{t uul/+bf PP]ltxfl;ss ttTj jjRb5
afofFM cls axf rf]s 3/, kf6g . e\mofn;+u} sf] leQfx?sf] aflx/L ;txdf /x]sf leQ]
lrqx? ;lxt gljlu|Psf] 3/sf] rf]sx? dWo]sf] Psxf] . 3/x?sf] k'glg{df0fsf] bf}/fg
o:tf leQ] lrqx? / c? ;hfj6sf sfdx? lgoldt tl/sfn] gfz eO/fV5 . bfofFM
DffG5]x? lrqsnfx?sf] jf:tf gul/ lrqsnfx?df kfd\Kn]6 6fF:g ;Dd klg kl5 kb}{gg\
/ dxTjk"0f{ lrqsnf ;lxtsf 3/x? eTsfO{ lbG5g\ .

lrq $$= tT:yfgo\ NNxf]g]u' HHof oofo] aan] PP]ltxfl;ss ttTjt aar] HHjL
V.j]M clsaxf on . e\mofgfk+of c+uto\ lkg]of ;txn] Rj+u' leQ] lrqt gfk+ d:o+u' 5]Fof
rf]st dWo]of 5u' v . 5]Fto\u' k'glg{df0fof bf}/fg yGou' leQ] lrqt j d]d]u' ;hfj6of
Hoft lgoldt lsl;d+ gfz h" . hj]M dg't;]+ lrqto\s] kf]:6/t sd hs 6fF:f]of jf
lrqt gfk+ 5]Ft y'gf 5\jO{\ . 
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reflects the importance with which our heritage is regarded from
outside. The existence of the WHS brings recognition and the
prestige to the country as well potential tourist income.

Our ancestors have produced a culture which is unique in the
World. These monuments were made when there were no
mechanical and technical facilities and were handcrafted to a
high quality and in a vast quantity. Today we are not under-
taking such work on houses or monuments and appear to be
unable to keep them intact. Every day we are losing them and
with them the connection to our ancestral past.

;DkbfnfO{ aflx/af6 lgofNbf slt dxTjk"0f{ /x]5g\ eGg]
emNsfpFb5 . lj;+If] sf] cl:tTjn] d'n'snfO{ klxrfg / k|lti7fsf]
;fy} ;DefjLt ko{6sLo cfDbfgL Nofpg] 5 .

xfd|f k"vf{x?n] ;+;f/sf nflu Ps cg'kd ;+:s[lt tof/ u/]sf lyP
. oL :df/sx? ta agfOPsf lyP hals s'g} oflGqs jf k|flawLs
;'ljwfx? pknAw lyPgg\ / pRr u'0f:t/sf x:t s'Flbt oL
a:t'x? w]/} ;+Vofdf tof/ kf/]sf lyP . cfhsn xfdLx? 3/ /
:df/sx?df o:tf sfdx? k|fo ub}{gf}+ / ePsfnfO{ hu]gf{ ;d]t
ug{ ;s]sf] b]lv+b}g . xfdL x/]s lbg o;nfO{ u'dfpFb}5f} / o;sf]
;fy} xfd|f] k'Vof}nL ctLt;+usf] ;Dks{ klg .

:j]an] u'ln ts tMhL  vg]b' w}u' SoF . lj;+;" of cl:tTj+ b]oft
Dxl;s] j k|lti7fof gfk+ ;DefjLt ko{6s cfDbfgL xof aLO{ .

emL cfh" lk+;+ ;+;f/of lglt+ 5u' cg'kd ;+:s[lt bo]sf y+u' vM .
Yj :df/st pAn] bo]s'u' v ha 5'+g+ oflGqs jf k|flawLs ;'ljwft
d?gL j pRr u'0f:t/of Nxft+ s'Fb] ofgf tMu' Yj a:t't oSj
;+Vofo\ bo\sf y+s'u' v . yf}+sGx] emL;+ 5]F j :df/s tos] yGofu'
Hoft dofo w'g j b"u' oft gfk+ No+sf to\ km'u' vg] d? . emL;+
GxL+ GxL+ y]+ Yj Gx+sf Rjgfu' b' j Yjof gfk+ gfk+ emLu' k'Vof}nL
ctLt gfk+of :jfk' g .

Fig. 5. WHS of the Kathmandu Valley. Map of the Master Plan for the
conservation of the cultural heritage in the Kathmandu Valley.

BHAKTAPUR

PATAN
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CHANGU NARAYAN

lrq %%== ssf77df88f} ppkTossfssf] llj;+IIf] .. ggSzzfM df:6/ Knfg kmf]/ lb sgh/e]zg ckm lb
snr/n x]l/6]h Og lb sf7df08' EofnL .

lrq %%= ssf77df88f} ppkTossfssf] llj;+IIf] .. ggSzzfM df:6/ Knfg kmf]/ lb sgh/e]zg ckm lb
snr/n x]l/6]h Og lb sf7df08' EofnL .
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There are seven Monument Zones (MZ) in the Kathmandu
valley. It is a very prestigious matter to have seven MZs in a
small valley, all of which were inscribed in the World
Heritage List in 1979. These MZs include two Buddhist
monuments (Swayambhu and Bauddhanath), two Hindu
temples (Pashupati Nath and Changu Narayan) and three
palace complexes (Kathmandu, Patan and Bhaktapur).

1.3 Urban Context
Heritage conservation management
Uncontrolled development is not only having an effect on the
visible heritage but also results in poor living conditions and
inadequate services, such as poor water supply and sewage
disposal. The cumulative effect of this is major pollution of
the environment. The row of old buildings illustrates the har-
mony of the traditional architectural city created by 3-4 storey
houses, always with sloped roofs. All the plinth levels and
floor levels are same. The skyline of the houses is similar. The
current trend to build high ceiling heights in the city core is

sf7df8f} pkTosfdf ;ft j6f ;+kbf If]q -;+If]_ x? 5g\ . ;g\
!(&( df ljZj ;+kbf ;"rL leq c+lst ul/ Pp6f ;fgf] pkTosf
leq ;ft j6f ;+If] x? x'g' g} xfd|f] lgldQ k|lti7fsf] ljifo eO{
;s]sf] 5 . oL ;+If]x?df b'O{ j6f af}4 :df/sx? -:joDe'gfy /
jf}4gfy_ b'O{ lxGb' dlGb/x? -kz'kltgfy / rf+u'gf/fo0f_ / ltg
j6f b/jf/ If]qx? -sf7df8f}, kf6g / etmk'/_ /x]sf 5g\ .

!!==## zzxx//LL ;;GGbbee{{
;Dkbf ;;+/If0f JJoj:yfkg
clgolGqt ljsf;n] l;km{ ;Dkbfdf dfq k|ToIf k|efj kfl//fv]sf]
5}g, o;n] v/fa vfg]kfgL ljt/0f / 9nlgsf; h:tf sd;n
/xg;xgsf] cj:yf / ckof{Kt ;]jfsf] ;d]t cj:yf >[hgf
ul//fv]sf] 5 . o;sf] k|efj cGttM jftfj/0fsf] Ps d'Vo
k|b"ifssf] ?kdf x'g cfpF5 . k'/fgf 3/x?sf] k+lQmn] ;bf t];f]{] 5fgf
/xg] #-$ tNn] 3/x?åf/f >[lht k/Dk/fut jf:t'snfk"0f{
gu/;+u ;fdGh:o bzf{p5 . ;a}sf] k]6Ltx / e'O{ txx?
Psgf;sf 5g\ . 3/x?sf cfsfzLo b[Zox? ;dfg 5g\ . leqL
zx/df pRr tNnf o'Qm 3/ agfpg] gofF km]zgn] ;+u}sf gofF /

:jlgun] b'g] Gx]u' ;+kbf If]qt -;+If]_ b' . ;g\ !(&( no\ ljZj
;+kbf ;"rL b'g] c+lst ofgf 5u' lrlsrf w+u' :jlgu b'g] Gx]u'
;+If]t bo\s"u' emLu' nflu k|lti7fof v+ HjL w'+s'u b' . Yj ;+If]to\s]
lgu' af}4 :df/s -:jo+e'gfy j jf}4gfy_ t, lgu' lxGb' b]ut
-kz'kltgfy j rf+u'gf/fo0f_ j :j}u' nfo\s' t :j+u' -o]+,onj Vok_
nfu' b' . 

!!==## zzxx//LL ;;GGbbee{{
;Dkbf ;;+/If0f JJoj:yfkg
clgolGqt ljsf;+ l;km{ ;Dkbfo\ hs tKo+s k|efj h'of
Rj+u' dv' y's] + Tjg]u' n of af+dnfu' ljt/0f j 9M lgsf; y]+
hfu' sd;n /xg;xgof cj:yf j dufMu' ;]jfof ;d]t
cj:yf jof Rj+u' b' . Yj cGttM jftfj/0fof 5u' d'Vo
k|b"ifsof ?ko\  h" jlg . k'nf+u' 5]Fto\u' em\jg+ Gx\ofan]+ kfMn'u'
t];f] { ] kf} b"u' #-$ t+of 5]Fto\;+ k/Dk/fut jf:t'snf+hfu'
b]gfk+ ;fdGh:o So+ . bSj l;of k]6L hf j aF t+t 5u' gf;of
b'\ . 5]F tou' cfsfzLo b[Zot ;dfg h'\ . gu/of b'g] ttMhfu'
5]F bos]u' Gx'u' km]zg+ ofgf gfk+ Rj+u' Gx'u' 5]F j k'nf+u' 5]F to\

Fig. 6.  Harmony of traditional architecture.  
Top: Intact street elevation of Bhaktapur houses. Bottom: The row of old buildings
shows the harmony of traditional architecture of the Kathmandu Valley.  Drawing:  W.
Korn. Traditional Architecture of the Kathmandu Valley.

lrq ^̂= k/Dk/fut jjf:t'ssnfssf] ;;fdGh:o
dflyM ;+Unf dNnsfnLg eQmk'/ 3/x?sf] ;8sb[Zo . tnM k'/fgf 3/x?sf k+lQmn]
sf7df8f}+ pkTosfsf] k/Dk/fut jf:t'snf;+u ;fdGh:o emNsfpF5 . gS;fM 8An" sf]g{=

6[fl8zgn cfls{6]Sr/ ckm b sf7df8f}+ EofnL .

lrq ^̂= k/Dk/fut jjf:t'ssnfof ;;fdGh:o
Rj]M afFnflgu' dNnsfnLg Vjk 5]Fof n+of b[Zo . Sj]M k'nf+u' 5]Ftou' em\jMg+ ;+lguof
k/Dk/fut jf:t'snfgfk+ af+nfu' ;fdGh:o So+ . gS;fM 8An" sf]g{= 6"fl8zgn cfls{6]Sr/

ckm b sf7df8f}+ EofnL . 
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destroying the harmony between adjacent new and old build-
ings. There is no doubt that property values at such unsightly
juxtapositions of new and old building must decrease in the
long term. The historic scale and harmony of buildings is dis-
rupted by the raised plinth level. When rebuilding a house,
owners always make the plinth height higher than neighbors
houses out of competition. In some cases plinth heights are
raised to match the increase in road levels, which are raised
higher each time the road is re-surfaced. Many of the lanes are
too narrow for emergency vehicles to access because steps
leading up to the new, higher plinths extend onto the roadway.

Maintenance of the old buildings will extend the life of these proper-
ties and repair and renovation will assure their continued usefulness in

k'/fgf 3/x? aLrsf] ;fdGh:onfO{ gi6 ul//fv]sf 5g\ . o;df
z+s} 5}g ls cGtdf uP/ gofF / k'/fgf 3/x?sf o:tf cldNbf
;lDd>0fn] ubf{ o;sf] ;DklQ d"No Xf; eP/ hfg]5g\ . dfly
p7fO{Psf k]6L ;txn] 3/x?sf] P]ltxfl;s dfk / ;fdfGh:onfO{
lauf/]sf] 5 . 3/sf] k'glgdf{0fsf] bf}/fg 3/wgLx?n] k|lt:kwf{sf]
sf/0fn]ubf{ k]6L ;tx l5d]sLsf] eGbf ;bf dfly /fv]sf x'G5g\ .
s'g} s'g} cj:yfdf k]6L ;txnfO{ a9\bf] ;8ssf] ;tx;+u ldNg]
ul/ a9fP/ nu]sf] x'G5, h'g ;8s k'gMlgdf{0f ubf{ x/]s kN6 a9\b}
hfG5 . w]/}h:tf] uNnLx?df ;fF3'/f]kgn] ubf{ cfsl:ds
uf8Lx?klg hfg ;Sb}gg\ lsgeg] gofF k]6L ;tx;+u ldnfpg
agfOPsf v'8lsnfx? ;8s;Dd cfpFb5g\ .

k'/fgf] 3/x?sf] plrt ;+ef/n] o;sf u'0fx?sf] cfo' a9fO{lbG5, /
dd{t / lh0ff]{4/n] ;lbof}+ ;Dd o;sf] pkfb]otfsf] lglZrttf

bYjL b"u' ;fdGh:ooft :o+sf Rj+u' b' . y's] z+sf x] db' ls
lnkf jgf Gx'u' j k'nf+u' 5]F of yGofu' 3Rofk';] Rj+u'
;lDd>0f+ofgf y's]of ;DklQ d" Dxf] h'h'+ jgL . Rj] ysof tMu'
k]6L ;txg+ 5]Ftou' P]ltxfl;s dfk / ;fdfGh:ooft :o+s"u' b'
. 5]Fof k'glgdf{0f h"an]  5]Fy'jf to\ aLr]of k|lt:kwf{+ ofgf lk+w
;tx hMnfvMnfof l;of+ Gxo\fan]+ Rj] tou' h'n . u'nL+ u'nL+
k]6L ;tx oft tMhf h'of ju' n+of ;txgfk+ ldNf] ofo\t
cKj]sf o+sn -u'u'ls xfsg+ lgdf{0f h'O klTts+ cKj h'h'+ jlg_
cKj d'u rLAof h'u'nL+ ofgf yg cfsl:ds uf8Lt jg] km}dv'
5fo wf;f Gx'u' k]6L ;txgfk+ ldn] ofot bosf tMu' Tjfyt
n]+ Yo+s nf j .

k'nf+u' 5]Ftou' plrt ;+ef/+ Yjofu' u'0fof cfo' cKj]sf laO{ j,
dd{t j ;+/If0fg+ ;lbof}+ ts Yjofu' pkfb]otf lglZrt ofgf laO{

Fig. 7.  Continuity of building lines.
Left: Tangal Tol, Patan Darbar WHS. The continuity of the old building's horizontal
lines are broken by new building. Right: Naka Bahil, Patan. Old three floors are equal
in height to the two new floors.

lrq &&= 3/ssf] nnx/ssf] llj:tf/
afofFM 6+un6f]n, kf6g b/af/ If]q . k'/fgf] 3/sf] l;wf lIflthL /]vfnfO{ gofF 3/n] cj?4
u/]sf] 5 .  bfofFM gsalxn, kf6g . k'/fgf] ltg tNnf 3/ gofF b'O{ tNnfx? a/fa/ 5 .

lrq &&= 5]F nnx/of llj:tf/
vjM 6+u6\jf, on nfos' lj;+If] . k'nf+u' 5]Fof tKo+u' lIflthL /]vfoft Gx'u' 5]F kgf lan
. hjM galx, on . k'nf+u' :jt+ j Gx'u' lgt+ kfol5 h' .
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lbG5 . 3/x?sf] ;+ef/ / v/faL x'gf;fy ul/g] dd{tn] k'glgdf{0fdf
nfUg] 7"nf] /sdnfO{ cS;/ sd ug{ ;lsG5 . sf]xL sf]xL JolQmn]
dd{t t u/fpF5 t/ u'0f:tl/o 7]s]bf/sf] cefjdf ;d:of emg
hl6n aGg hfG5 . w]/} h;f] cj:yfdf oL dd{t sfo{ v/fa
tl/sfn] ul/Psf] x'G5 h;n] ubf{ 3/sf c? efux? emg l5§} gfz
x'g k'U5 . pbfx/0fsf] ?kdf lng;lsg] w]/} sd dfq lh0ff]{åf/ ul/Psf

centuries to come. Maintenance of buildings and the timely repair of
a defect when it appears can often negate the major cost of rebuilding.
Some people undertake maintenance but the lack of quality contrac-
tors to do the work makes it very difficult. More often than not the
repairs are carried out in a poor manner, which hastens the decay of
other elements of the building.. There are too few restored old

. 5]Fto\u' ;+ef/ j :og]ls ofO{u' dd{t+ k'glgdf{0fo\ nUf]HjLu' cKj
vr{oft cS;/ sd ofgf laO{ . u'ln+ u'ln+ dg't;]+ dd{t nf ofs'
t/ u'0f:tl/o 7]s]bf/of cefao\ ;d:of emg hl6n h" jgL . cKj
y]+ cj:yfo\ Yj dd{t Hof af+dnfu' tl/sf+ ofsf tM u's]+ ofgf 5]Fof
d]d]u' efu t emg ofsg+ gf; h"j+ . pbfx/0fof ?ko\ Gx\oao\ Nju'
k'nf+u' lh0ff]{åf/ ofgftu' 5\o]+t oSj x] Dx hs b', ps]+ 5\o]+y'jf jf

Fig. 8. Building height.
Golden Temple lane, Patan Darbar WHS. New skyscraper built just beside Kathmandu
Valley's most important Buddhist monastery Kva Baha. This example shows how unsym-
pathetic the new skyscraper is to its older neighbors: the three floors of the new building
are equal in height to four floors of the older house next to it.  Drawing: 2nd year stu-
dent of the Institute of Engineering as a training course in architectural documentation.
1993.

lrq **= 3/ pprfO{
Sjf jxf uNnL, kf6g b/af/ If]q . sf7df8f}+ pkTosfsf] ;jf{lws dxTjsf af}4 ljxf/
Sjf jxfnfO{ ;+u} lgdf{0f ul/Psf] gofF uugr'DaL 3/ . o; pbfx/0fn] gofF uug r'DaL
3/ cfkm\gf] k'/fgf] l5d]sL k|lt slt c;Dj]bgzLn 5 eGg] bzf{pF5M gofF 3/sf] ltg
tNnfsf] prfO{ a/fa/ ;+u}sf] k'/fgf] 3/sf] rf/ tNnf 5 . gS;fM O{lGhlgol/+u ;+:yfgsf
låtLo jif{sf 5fq, jf:t'snf clen]vg !((# sf] k|lzIffyL{ .

lrq **= 5]F hhf
Sjf jxf uNnL, on nfos' lj=;+=If]q . :jlguof ;jf{lws dxTjof af}4 ljxf/ Sjfjxfoft
gfk+ bos"u' Gx"u' ;u{ Yo"u' 5]F . Yj pbfx/0f+ Gx"u' ;u{ Yo"u' 5]F yM k'nf+Dx hMnf vMnf
k|lt u'ln c;Dj]bgzLn h" wsf So+ MGx"u' 5]Fof :jt+ j gfk+ Rj+u' k'nf+u' 5o]+\ of Kot+
kfol5 h" . 8"O{+uM O{lGhlgol/+u ;+:yfgof låtLo b+of 5fq jf:t'snf clen]vg !((# of
k|lzIffyL{of ?ko\ .
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Fig. 9. Repairing old houses to maximize comfort.
Top: Pradhan House, Patan Darbar WHS. It is possible to change old buildings into
sophisticated living spaces.  An example of interior of an old house, adapted for modern
living. Bottom: Kuthu Matha, Bhaktapur. Many of the old houses have been adapted
for different purposes, such as this matha which was used as a school building until the
last decade. Now it has been converted into a residence with interior and exterior improve-
ments.

lrq ((= clwssQd ;;'ljwfssf] llgldQ kk'/fgf 33/x?ssf] ddd{t
dflyM k|wfg xfp;, kf6g b/af/ If]q . k'/fgf 3/x?nfO{ cfw'lgs /xg;xgsf] lgldQ
pko'St :yfgsf] ?kdf kl/jt{g ug{ ;Dej 5 . k'/fgf] 3/sf] leqL efunfO{ cfw'lgs
/xg;xgsf] lgldQ kl/dflh{{t u/]sf] pbfx/0f . tnM s'y' d7, eQmk'/ . w]/}h;f] k'/fgf
3/x? cGo ljljw p2]Zosf] lgldQ kl/jt{g ul/Psf] 5, h:tf] ls of] d7 uPsf]
bzs;Dd kf7zfnf 3/sf] ?kdf k|of]u ul/Psf] lyof] . clxn] o;nfO{ leq / jfx\o ;'wf/
ul/ cfjf;sf] ?kdf kl/jt{g ul/Psf] 5 . 

lrq ((= kmSj ccKj ;;'ljwfof llglt+ kk'nf+u' 55\o]+t NNx\jg] HHof
Rj]M k|wfg xfp;, on nfos', lj=;+=If]= . k'nf+u' 5\o]+to\t cfw'lgs /xg;xgof lglt+
pko'St :yfgof ?ko\ lxn] ;Dej h' . k'nf+5]Fof  b'g] cfw'lgs /xg;xgof lglt+ kl/dfh{g
ofgf tMu' pbfx/0f . Sj]M s'y' d7, Vjk . cKj k'nf+5\]Ft d]d]u' yL yL p2]Zoof lglt+ lxnf
tMu' b', uo ls Yj d7 j+u' bzsts Ajg] s'lyof sy+ 5\onf tMu' v . cf jof Yj}t
b'g] lkg] ;'wf/ ofgf cfjf;of sy+ xLsf tMu' b' . 
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k'/fgf 3/x? 5g\, To;}n] 3/ wgL jf 7]s]bf/x?n] dd{t ug{ slt ;lhnf]
5 elg a'em\b}gg\, g t slt pRr:t/af6 ltgLx?nfO{ ;+/If0f ug{ ;lsG5
elg .

d'Vo P]ltxfl;s zx/L If]qsf] Aoj:yfkgfy{ 7fFpsf] plrt k|of]hg
x'g' h?/L 5 . h:tf] ls P]ltxfl;s ;8sx? leq k:g w]/} ;+Vofdf
uf8Lx? k:g' kg]{ gldNbf] Aoa;fox? ;DefjLt Ifltsf/s x'G5g\
/ logLx?nfO{ cs}{ 7fpFx?df :yfgfGt/ ul/g' plrt x'G5 .
cTolws WjgL jf g/fd|f uGw lgl:sg] Aoj;fox? ko{6sx?sf]
lgldQ 5'6\ofO{Psf If]qx?sf] nflu pko'St x'b}g / logLx?nfO{
:yfgfGt/ ul/g' kb{5 . ca}w ax'tNn] 3/x?n] hg 3gTj
a9fFpb5, h:n] ubf{ P]ltxfl;s zx/sf 9n, lgsf;, kmf]x/ d}nf
Aoj:yfkg, kfgL cfk'tL{, ;+rf/ / ljB't h:tf ;fj{hlgs
pkof]udf rfk kg{ hfG5g\ .

houses to serve as examples, so owners or builder/contrac-
tors do not appreciate how easy repair is, nor the high stan-
dard to which they can be restored.

Proper use of space is required for the management of the historic
town core. For example, incompatible businesses, such as those
which demand large volumes of transport to enter the historic
streets, are potentially damaging and should be relocated elsewhere.
Businesses, which produce an excessive amount of noises or objec-
tionable odors are inappropriate in a area earmarked for tourist
development and should also be relocated. Illegal high-rise build-
ings increases density of population, which puts strain on the pub-
lic utilities of historic town, such as sewerage system, garbage dis-
posal, water supply, communications and electricity.

7]s]bf/to;+ Nx\jg] u'ln ck' wsf y'O{s] dkm", g u'nL pRr:t/
lsl;d+ O{ldt ;+/If0f ofokm' wsf .

P}ltxfl;s gu/of Aoj:yfkgof nflu yfoof plrt k|of]hg
HjLu' h?/L h", uo\ls P]ltxfl;s n+t b'g] åf+ jg]t oSj
uf8Lt b't jg] dflnu' ldn] dh"u Hofto\;+ ;DefjLt
Ifltsf/s HjLkm' j y'ldt d]yfo\ :yfgfGt/ ofo\u' afnf h'O{
. cKj ;M jO{ yfo\ jf gjOu' Hoft ko{6sto\t wsf rLsf
tMu' If]qto\u' nflu kfol5 HjLdv' j y'ldt :yfgfGt/
ofo\df . ca}w oSj tF of 5] Fto\;+ 5\on] -k|of]u_ hg 3gTj
oSj HjLsf aLO{ u's] + ofgf P]ltxfl;s gu/of 9M, lgsf;,
kmf]x/ d}nf Aoj:yfkg, nM cfk'tL{{, ;+rf/ j ljB't y] +hfu'
;fj{hlgs pkof]uo\ rfk x} aLO{ .

Fig. 10.  Vertical division of the houses.
Left: A historical three bay window drastically cut after vertical splitting of the house.
Even though the left side storey heights were not changed, the window was still cut verti-
cally and removed. Right: In the new construction the floor height of the right side of the
house was changed so it was not possible to keep the window. One common thing to be
noted, while house is divided vertically and reconstructed one of the portion never consid-
ered, how it was built and everything sliced out including major structural elements.

lrq !!)= 3/ssf] 77f88f] eefuj088f
afofFM Ps P]ltxfl;s tLg d'v] ;+em\ofnnfO{ lgd{tfk"j{s 6'qmfu/L 3/nfO{ 7f8f] ljefhg
ul/Psf] . AffofF tkm{sf] tNnfsf] prfO{ gablnP klg, emofn 7f8f] ul/ sfl6of] / lgs-
flnof] . bfofFM gofF lgdf{0f ubf{ bfofF 3/sf] tNnfsf] prfO{{ kl/jt{g ubf{ em\ofn /fVg
;+ej ePg . Pp6f ;fdfGo s'/f s] b]lvG5 eg], 3/x?nfO{ efuaG8f u/]/ Pp6f efudf
gofF lgdf{0f ubf{ of] klxn] s;l/ agfO{Psf] lyof] eg]/ slxNo} ;f]lr+b}g / d"Vo ;+/rgfsf
tTjx? Nfufot ;a} g} 6's|f u/]/ k7fO{G5 .

lrq !!)= 5]Fof tt:jf ssy+ eefuj088f
vj]M 5u' P]ltxfl;s :jkf Dx't'of ;+em\ofoft lgd{dtfk"j{s afs' ofgf 5]Foft t:jf sy+
ljefhg ofu' . vj] kfv] Rj+u' t+ tSs g k]m/] dof, em\of cem g tKo+Ss rfgf 5\jn
j lnsof 5\jn .  hj]M Gx'u' lgdf{0f ofan] hj kfv] Rj+u' 5]Fof t+of hf kfs' an] em\of
tou' ;+ej dh'n . 5u' ;fdfGo v+ 5' vg]b' wf;f 5]Fto\t tKo+s efuaGbf ofgf 5u'
efuo\ Gx"u' lgdf{0f oftls Yj Gxfkf uyo\ bo\sf tMu' v wsf u'Sn]+ x] ;f]ro\ dof j d"
;+/rgfof tTjt gfk+ bSj x] rfgf 5\jO{ .
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1.4 Architectural Context
Management of the space
Everybody wants to have modern facilities and renovations to
their houses. Families are dynamic and members grow up, so
more living space is required. Most people are not able to
afford new land or larger houses so will try to accommodate
the growing family in the same house somehow. The only solu-
tion, homeowners think, is to rebuild in new modern materials
with minimal wall thickness, but there are other solutions too.

Traditionally in Nepal property is given to sons by dividing
the multi-storey family home vertically and a portion being

!!==$$ jjff::tt'' ;;GGbbee{{
:yfgsf] JJoj:yfkg
x/Ps JolQm cfw'lgs ;'ljwf / 3/sf] lh0ff{]]4f/sf] rfxgf /fVb5
. kl/jf/x? ultzLn x'G5g\ / ;b:ox? a9\b} hfFbf al9
af;:yfgsf] h?/t kb{5 . w]/} dflg;n] al9 hUuf jf 7"nf] 3/sf]
Joj:yf ug{ ;Sb}g / To;}n] a9\b} uPsf] kl/jf/n] ePs} 3/df s'g}
lsl;dn] /xg] sf]lz; ub{5g . 3/wgLsf] ljrf/df o;sf] Pp6}
pkfo eg]sf] Go"gtd uf/f] ;lxt cfw'lgs ;fdfu|L k|of]u u/]/
3/nfO{ k'gM lgdf{0f ug'{ xf], t/ o;sf c? pkfox? klg 5g\ .

k/Dk/f cg';f/ g]kfndf kfl/jfl/s 3/nfO{ 7f8f] ljefhg u/]/
k|To]s 5f]/fnfO{ Ps 6'qmf lbP/ c+za08f nufO{G5 . k'/fgf 3/x?sf

!!==$$ jjff::tt'' ;;GGbbee{{
Yffo\of JJoj:yfkg
bSj dg'v+ cfw'lgs ;'ljwf j 5]Fof lh0ff]]4f{/ ofo\ ofO{ . hM w}u'
ultzLn HjL j b'hM t pKjf] h'of j ln;] pKjf] yfo\ g dfnf
jO{ . pKjf] dg't;]+ pKjf] yfo\ jf tMvfu' 5]F Joj:yf ofo\ km}dv'
j cn] pKjf] h'of ju' b'hMg} b"u' 5]F x] 5'+ sy+ Rjlgu' :jO{ . 5]F
y'jfof dg] y's]of 5u' x] hs n+ v kmSj Dx c+u tof
cfw'lgs ;fdfu|L 5\onf 5]Fof k'gM lgdf{0f ofou' v, t/ y's]of
d]u' g n+t b' . 

k'nf+u' rn+ cg';f/ g]kfno\ kfl/jfl/s 5]Foft t:jfM sy+ O{gf Dxlt+
Dxlt+ sfo\lkGt 5u' 6'qmf laof c+za+bf ofO{ . k'nf+ 5+F]of nflu YJf

Fig. 11.  Cantilever and building height.
Left: Walkhu Tol, Patan. Cantilevered upper floors of the new buildings especially in
the narrow lanes almost touch opposite buildings, which close lanes as a tunnel.  Illegal
cantilever in the narrow lanes makes street almost dark. Right: Lack of proper earth-
quake proof structural reinforcement makes new tall buildings in risk not only for the peo-
ple in those buildings, but also for neighboring buildings and people. Every additional floor
increases the risk of collapse in earthquakes, especially given the present poor standards
on hazard construction.

lrq !!!!= kfvf // 33/ pprfO{
afofFM jNv' 6f]n, kf6g . gofF 3/ sf kfvf o'Qm dflyNnf tNnfx? -vf; ul/ ;fFu'/f]
uNnLdf_ Ps cfk;df 5'g] cj:yfdf 5g\, h;n] ubf{ uNnL ;'?ª h:tf] x'G5 . u}/ sfg'gL
kfvfn] ;f+u'/f] uNnLnfO{ cFWof/f] agfO{lbG5 . bfoFfM gofF cUnf 3/x?df pko'Qm e"sDk
lg/f]ws ;+/rgfTds sdLsf] cj:yfdf, o;n] olx 3/df a:g] JolQmx?nfO{ dfq vt/f
x'Fb}g tyfkL l5d]ls 3/ / hg;fwf/0fnfO{ klg . e"sDksf] cj:yfdf x/Ps tNnf ykn]
yk hf]lvd >[hgf x'G5, ljz]iftM xfn k|rlnt hyfefjL / u'0f:t/xLg lgdf{0fsf]
cj:yfdf .

lrq !!!!= kfvf jj 55]F hhf
vjM jNv' 6\jf, on . kfvf b"u' Gx"u' 5]Fof Rj]of tFt -vf; ofgf lrAofu' d'un]_ yLy]
yLy] Rj+, u's]+ ofgf d'uM ;'?ª y+] RjgL . u}/sfg'gL kfvf+ rLAofu' d'uoft Vo"+sf Ao' .
hjM Gx"u' tMhfu' 5]Ftos] dfMu' e"sDk lg/f]ws ;+/rgfTds db'u' cj:yfo\, y's]+ jx] 5]F
Rjlglk+ dg'to\t hs vt/f HjLu' dv' tyfkL hMnf vMnf lkGt gfk+ . ef]vfo AjO{u'
cj:yfo\ t+ yk] oftls cKkf] hf]lvd h'O{, vf; ofgf cfM h'of Rj+u' Gx\of]g] nfy]+ j
u'0f:t/xLg lgdf{0fof cj:yfo\ . 



Heritage Homeowner’s Preservation Manual18

nflu of] Ps 7"nf] hf]lvd xf] . Pshgf 5f]/fn] cfkm\gf] 3/ k'gM
lgdf{0f ug'{ k/\of] eg], ;+/rgf / snfTds c;/nfO{ lans'n} Wofg
glbO{, dxTjk"0f{ 3/nfO{ 7f8f] tl/sfn] 6'qmf u5{g . o:t} eP/
sltko dxTjk"0f{ P]ltxfl;s tTjx? x/fPsf 5g\ . o;/L 3/nfO{
7f8f] efu nufof] eg] k|To]s 3/sf] nflu cfjZos kg]{ e/\of+usf]
lgldQ :yfg, 3]g]{ uf/f] / dftgn] ubf{ 7fpF v]/ hfG5 . o;n] ubf{
afF;:yfg emg ;fgf] x'G5 . lIftLhLo efuj08fsf] rng 5}g .

!!==%% ccllggoollGGqqtt lljjssff;; 
sf7df8f}+ pkTosfsf] jf:t'snfnfO{ h;n] cg'kd, ;Gt'lnt,
cg'kfto'St / u'0f:t/o'Qm agfPsf lyP tL tTjx? cfw'lgs
lgld{Q 3/x?af6 nf]k x'Fb}5 . dflg;n] gofF j:t'x? / /fd|f]
hLjg:t/sf] OR5f /fVg' :jefljs xf] . cfhsn dflg;x?
…cfw'lgsÚ ;fdfu|L / tl/sf k|of]u u/]/ cfkm\gf k'/fgf 3/x?sf]
k"gMlgdf{0f ug{ a9L OR5f /fVb5g\ . af; :yfg sd ePsf] x'Fbf
w]/} 3/x? eTsfOG5g\ . oxL dfq ;bf o;sf] ;dfwfg xf]Og /
o;sf lgldQ c? ;Defljt ;dfwfgsf pkfox?sf] vf]hL ul/g'
kb{5 lsgeg] sltko cj:yfdf 3/ g} eTsfpg] Ps dfq ljsNk
x'g] x'b}g . :yfgsf] a9L pko'Qm k|of]u g} w]/} h;f] ;dfwfg x'G5
. k'gMlgld{t 3/x?df k|foMsd df]6fO{sf] uf/f]sf]] ;+/rgf, a9L tNnf
/ d'Vo ;8s jf ;fj{hlgs rf]s dfly lgsflnPsf] ca}w kfvf
/x]sf 5g\ . kfvf klg ;fj{hlgs hUufsf] cltqmd0f xf], h'g ls
e"sDksf] cj:yfdf, cfjZos arfj6sf pkfox? g;f]lrPsf]
sf/0f, ;+efJo vt/fsf sf/0f x'g ;S5g\ . cUnf u}/sfg'gL kfvf
;lxtsf] ax' tNn] 3/x?n] ubf{ ;fFu'/f uNnLsf af6fx? cFWof/f
5g\ . dflyNnf tNnfx? vt/f x'g] ul/ lah'nLsf] vDaf glhs
agfOPsf 5g\ .

allocated to each son. This is a great risk to old houses. If one
of the sons wants to reconstruct their house, they will just cut
the building vertically with no thought to the structural or
artistic implications. For this reason, many important histori-
cal elements have been lost. Once the house is divided verti-
cally, the requirement for a stairway partition walls and lobby
in each home means wasted space. This makes the living
space more smaller. Horizontal division is not in practice.

1.5 Uncontrolled Development
The things which make the traditional style of architecture in the
Kathmandu Valley (unique balance, proportion and quality) are
missing from modern structures being built. It is understandable
that people want new things and better standards of living. Also,
that people are more interested these days in rebuilding their old
houses using 'modern' materials and methods. Many buildings
are being ripped down due to the scarcity of accommodation.
Again, this is not always the answer and the need to explore all
possible options must be made because in certain areas the dem-
olition of buildings is not an option. The better utilization of the
space is usually the solution. Buildings which are rebuilt often
have minimal walls structures, more storeys and illegal cantilevers
out over the main streets or public courtyards. The cantilever is
also an encroachment into the public spaces, which is potential-
ly dangerous as earthquake safety factors have rarely been con-
sidered. In the narrow lanes, streets are very dark owing to tall,
multi-storey buildings with illegal cantilevers. The upper storeys
are also built dangerously close to electricity poles.

t:;s+ hf]lvd v . 5Dx sfo\of yMu' 5]F xfsg+ bg] dfnls, ;+/rgf
j snfTds lnRjoft 5+' x] larf dt;] dxTjk'0f{ 5]Foft t:jfsy+
afs' ofO{ . yy]x] h'of u'lnv] P]ltxfl;s dxTjk'0f{ tTjt tg] w'+sn
. y] 5]Foft t:jf sy+ afs' oftls ly ly 5]Fof nflu dflnu'
:jfg]oft yfo\, af/] ofu' c+uM j dft+g+ ofgf yfo\ l;lt+ jlg . y's]+
ofgf Rjg]u' yfo\ emg lrw+ h'O{ . lIftLhLo efuj08f ofou' rng
db' .

!!==%% ccllggoollGGqqtt lljjssff;;
:jlguof jf:t'snfoft ;'gf+ cg'kd, kfol5sy+ ldn]'''''HjLs
afFnfSsf lan j tTjt cf Gx' lsl;d+ bosf xu' 5]Fto\ kfv]+ nf]k
h'of jgf Rj+u' b' . dg' t;]+ Gx'u' j:t't j af+nfu' hLjg:t/of
OR5f to\u'' :jefljs v . yf}+sGx] dg' t;]+ …cfw'lgsÚ Hjn+ j
tl/sf 5\onf yMu' k'nf+u' 5+F]oft k"glg{df{0f ofou' cKj OR5f t .
Rjg]t yfo Dx h'u'ln+ cfkfn+ 5]Ft y'gLu' h'n . y's] of Gxofan]
g+ Yj x] hs ;dfwfg dv' j Yjof lglt+ d]d]u' HjLkm"u' s'tMt
dflndf 5fowf;f u'lnv] cj:yfo\ 5]F x] y'g]u' hs ljsNk kfol5
HjL dv' .  yfo\oft cKj af+nfSs 5\o\n]u' x] cfkfn+ ;dfwfg HjL
. xfsg+ bosLu' 5]Ftos] k|foM rLlkmu' c+u j ;+/rgf, cKj t+ j
d" n+ jf ;fj{hlgs rf]so\ lksoftu' cj}w kfvf bof Rjg . kfvf
g ;fj{hlgs hUufof cltqmd0f v, u' ls ef]vfo AjO{u' cj:yfo\,
dfMu' jrfjof n+t dlt dtu' ln+ ofgf, ;+efJo vt/fof sf/0f
HjLkm'\ . tMhfu' u}/sfg'gL kfvf b'u' tMu' t+ of 5]Fto;+ ofgf
lrAofu' d'uof n+t Vo'+;] Rj+ . Rj]Rj+u' tFt UofGk':;] Rj+s dtof
7f+ lnSs bosf tu' b' .
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CHAPTER  2

UNDERSTANDING YOUR BUILDING

It is very important that before you go through any interven-
tion for your house, you have to understand the building well.
How was it built, what was the concept or system of an old
house? Usually it is not easy to compare with other houses
(basically façade elements and details have no comparison,
but construction techniques have similarities), because each
and every house is different. That is why our architectural
heritage is extraordinary and rich.

The traditional architecture of the Kathmandu Valley is
brickwork built with mud mortar and timber-framed struc-
tures. Looking from the outside of any old building, any one
can identify what type of house it is. The facade identifies the
type of house, either as private, public or as a palace.
Nowadays, the function of buildings cannot be identified
simply by looking at them.

2.1 Building Type
For basic classification houses can be categorized as follows:

a. Malla period (1200 - 1769)
This is the most valuable period of the traditional architec-
ture of the Kathmandu Valley, for which Nepal is known all
over the world.

Wherever possible symmetry was the main design issue on the
facades. Where the ground floor is not used as shop front or a
workshop, this section of the façade remains quite simply exe-
cuted with a low narrow door and one or two window on
either side. Any irregularities in the ground floor façade due
to a door or row of columns are not repeated in the upper
storeys, which are arranged independently in symmetry.

cWofo @@

cfkm\gf 33/x? aa'em\g'

cfkm\gf] 3/df s'g} lsl;dsf] x:tIf]k ug{' k"j{ 3/nfO{ /fd|/L a'em\g
Psbd h?/L 5 . h:tf]ls of] s;l/ agfO{Psf] xf] jf k'/fgf] 3/sf]
cawf/0ff jf k|0ffnL s] lyof] < clwsf+z cj:yfdf cGo 3/x?
;+u bfFHg ;lhnf] x'Fb}g -;fwf/0ftM df]x8f tTj / ljj/0fx?sf] s'g}
bfFhf] g} x'Fb}g t/ lgdf{0f ljlw ;dfg x'G5g\_ lsgls x/Ps 3/
km/s x'G5g . o;} sf/0f xfd|f jf:t' ;Dkbf olt wgL / cg'kd
/x]sf 5g\ .

sf7df8f}+ pkTosfsf] k/Dk/fut jf:t'snf eg]sf] df6f]
hf]8fO{sf OF6fsf uf/f] / sf7sf] k|m]d /rgf ;lxtsf] 3/x? x'g\
. s'g} klg k'/fgf] 3/nfO{ aflx/af6 x]/]/ hf] sf]lxn] klg of] s'g
lsl;dsf] 3/ xf]nf elg 7Dofpg ;Sb5g . df]x8faf6 g} s'g}
klg 3/ JolQmut, ;fd'lxs jf b/jf/ xf] elg 7Dofpg ;lsG5
. cfhsfn s'g} 3/nfO{ olts} x]/]/ o;sf] sfd of] xf]nf elg
7Dofpg ;ls+b}g .

@@==!! 33//ssff]] kk||lltt??kk
cfwf/e"t alu{s/0fsf] nflu o;nfO{ sfn cg';f/ ug{ ;lsG5 M

s_ ddNn ssfn -!!@%& - !*@^ llj=;=_ 
sf7df8f} pkTosfsf] k/Dk/fut jf:t'snfsf] lgldQ of] calw
;aeGbf dxTjk"0f{ 5, h;sf] nflu g]kfn ljZje/ k|Voft 5 .

df]x8f nfO{ oyf ;Dea rt'/>tf ldnfO{ l8hfOgsf] cfwf/
agfOPsf] x'GYof] . e'O{F tNnfnfO{ Hof;n jf k;n sjnsf] ?kdf
k|of]u gul/Pdf, df]x8fsf] of] efunfO{ xf]rf] ;fFFu'/f] 9f]sf ;lxt,
/ b'O{ lt/} Ps em\ofnsf ;fy, ;fdfGo tl/sfn] agfO{Psf] x'G5 .
e'O{F tNnfsf] df]x8fdf 9f]sf of yfdx?sf] clgoldttfnfO
dflyNnf] tNnfx?df bf]xl/g lbO{Psf] x'Fb}g, h;nfO{ cnUu} l;t
rt'/>tf ldnfO{Psf] x'G5 .

cWofo @@

yMu' 55]Ft DDxl;s]u'

yMu' 5]Fo\ 5'+g+ lsl;dof x:tIf]k ofo\ Gxo 5]Foft afFnfs Dx;Ls]
t:;s+ h?/L h" . uo\ls Yj uy] bo\sf tMu' v af k'nf+u' 5]F of
cawf/0ff af k|0ffnL 5' v . cKj cj:yfo\ d]d]u' 5]F gfk+ bfFho\
of\ cMk' dh"= -;fwf/0ftM df]x8f tTj j ljj/0fto\u' 5'+ g+ bfFhf]
x] HjLdv' lgdf{0f ljlw py]+ HjL km'\ 5fo\wf;f 5]F klt+ km/s HjL
t/ ps]+ x] emLu' jf:t' ;Dkbf y'ln wgL / cg'kd h"u' v .

:jlguof k/Dk/fut jf:t'snf w}u' rfofu' hf]8fO{n] cKkfof c+u
j ;L+of k|m]d /rgf gfk+ 5]F t v . u'u'g 5u' k'nf+u' 5]Foft lkg]+
hs :jof GXofd]l;g g+ Yj uGofu' 5]F HjL wsf wfokm' . -Vjf_
df]x8fF x] u'u'g 5F] JolQmut, ;fd'lxs jf b/jf/ vnf wsf ;Ls]km'
. yf}sGx] 5+' g 5]Foft hs :jof y's]of Hof Yj HjL wsf wfo\ km}dv'
. 

@@==!! 55]]FFooff kk||lltt??kk
cfwf/e"t alu{s/0fof nflu Yj}t sfn cg';f/ ofo\km' M

s_ ddNn ssfn -!!@%& - !*@^ llj=;=+_ 
:jlguof k/Dk/fut af:t'snfof nflu Yj calw t:;s+ dxTjk"0f{
h" u's] of nflu g]kf ljZjo\ gf+ b+ .

df]x8foft kmTtn] rt'/>tf HjLs l8hfOgof cfwf/o\ bo]sf tu'
h'n . ug 5\onLoft Hof;M af k;M sjMof ?ko\ Hof 5\onL dv',
df]x8fof Yj efuoft rLhfu' rLanfu' n'vf gfk+, zfob lgv] kfv]+
5kf af lgkf em\of gfk+, ;fdfGo tl/sf+ bo]sf tMu' h'n . 5\o]nLof
df]x8fo\ n'vf af of 7f+ to\u' clgoldttfoft Rj]ofu' tFo\ bf]x/]
ofgf dt, u's] oft cnUu x] rt'/>tf ldn] ofgf t}u' h'n .
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Fig. 12.  Cross section of house.
Section of typical Newari house with their local names.  Drawing: N.
Gutschow. Newari towns and buildings.

lrq !!@@= 3/ssf] lleqL eefu -;;]S;g_
g]jf/L 3/sf] ;]S;g Ps gd"gf / ltgLx?sf] :yfgLo gfdx? ;lxt . gSZffM Pg\ u'6\zf]e,
g]jf/L 6fpG; P08 lalN8+u; .

lrq !!@@= 5]Fof bb'g]of bb[[io -;;]S;g_ 
5u' gd"gf g]jf 5]Fof b[io, j pd]u' :yfgLo gfFt gfk+ . gSZff Pg\ u'6\zf]e g]jf/L 6fpG;
P08 lalN8+u; .
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Fig. 13. Elevation of house.
Elevation of typical urban house, an example of Newari traditional archi-
tecture with their local names. Drawing: N. Gutschow. Newari towns and
buildings.

lrq !!##= 3/ssf] ddf]x88f 
zx/L 3/sf] df]x8f Ps gd"gf, ltgLx?sf] :yfgLo gfdx? ;lxt . gSZffM Pg\ u'6\zf]e
g]jf/L 6fpG; P08 lalN8+u; .

lrq !!##= 5]Fof ddf]x88f -VVjf_
zx/L 5]Fof df]x8f 5u' gd"gf j pd+u' :yfgLo gfFt gfk . gSZffM Pg\ u'6\zf]e g]jf/L
6fpG; P08 lalN8+u; .
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A central wall normally divides the ground floor into two
narrow rooms, of which the front room is usually a shop
front or workshop.

The first floor is used mainly for bedrooms. Also as in
ground floor two rooms are created by a central wall. To keep
the privacy from the outside, this floor usually has only fixed
lattice windows.

The most important communication to the street other than
the ground floor door on the front façade is decorative bay
window on the second floor. It has window bench and its
latticed window shutter is openable. This floor is the main
living and family room. A row of twin columns takes the
place of the central wall to create a larger space in the house.

Third (attic) floor is used as kitchen, dining and shrine area. It
makes sense to have kitchen on the top floor when people use
firewood for cooking, so smoke doesn't go through the  whole
building. Same as on the second floor a row of columns is
found in the center to hold the ridge of the building.

e'O{F tNnfnfO{ aLrdf /x]sf] uf/f]n] b'O ;fFu'/f sf]7fx?df ;fwf/0ftM
afFl8Psf] x'G5, h;sf] aflx/L sf]7f k;n jf Hof;nsf] ?kdf
k|of]u ul/Psf] x'G5 .

klxnf] tNnf vf; ul/ ;'Tg] sf]7fx?sf] ?kdf k|of]u ul/Psf] x'G5
. e'O{F tNnfdf h:t} aLrsf] uf/f]n] b'O{ sf]7fx? agfO{ lbPsf] x'G5
. aflx/ af6 uf]klgotf /fVg of] tNnfdf w]/} h;f] :yfoL cfFvL
em\ofn dfq /flvPsf] x'G5 .

aflx/L df]x8fdf ;8s;+u ;a eGbf al9 ;~rf/ ;Dks{, e'O{F tNnf
afx]s, bf]>f] tNnfdf ePsf] a'6\6]bf/ ;+em\ofnaf6 g} x'G5 . o;df
em\ofn leq k6L a:g x'g] agfOPsf] x'G5 / o:sf cfFvL em\ofnx?
vf]Ng x'g] x'G5g\ . of] tNnfdf d'Vo a}7s / kl/jf/ sf]7fsf] nfuL
k|of]u x'G5 . b'O{ yfdsf] Ps nx/n] aLrsf] uf/f]sf] :yfg lnP/
3/df 7"nf] 7fpF agfO{ lbG5 . 

t]>f] tNnf -a'O{un_ efG5f, ef]hg / k"hf sf]7fsf] ?kdf k|of]u
x'G5 . dflyNnf] tNnfdf efG5f x'g' o'lSt ;+ut 5, ha dfG5]x?
ksfpgsf] nflu bfp/f k|of]u ug]{ u5{ / o:n] w'jfF 3/ el/ km}lng
kfpFb}g . bf]>f] tNnfdf h:t} aLrdf yfdsf] nx/n] 3/sf] w'l/
;FefNg] ub{5 . 

5\onLO{ bYjL nfSs Rj+u' c+uMn+ lgu' lrlr anfu' sf]yfto\t
;fwf/0ftM afF8] ofgf Ao", u's]of lkg] Rj+u' sf]yfoft k;M af
Hof;Mof ?ko\ 5\onf t .

dft+oft vf; ofgf Bg]u' sf]7fof ?ko\ 5\onf t}u' of . 5\o]lnO{ y]+
x] by' c+un+ lgu' sf]yft bo]sf Ao' . lkg]of kfv]+ uf]klgotf bo\s]
t Yj t+o\ cKj ofgf rfFsL dlhs ltlsem\of hs tof t}oft .

lkg]of df]x8fo\ n+ gfk+ bs l;a] cKjf] dxTjk"0f{ ;~rf/ ;Dks{
ofo\t 5\onL afx]s rf]to\ Rj+u' a'6\6fjfn ;+em\ofn+ x] h" . y's]
em\ofn} b'g] ktL km]t'O{ lhs bosf tO{ j y's]of ltlsem\oft rfo\s]
hLMs tof t}u' h'O{ . Yj t+o\ d'Vo a}7s j  kl/jf/ ] sf]yf b}u'
h'n . lgu' 7f+of 5em\jn+ by' c+uMof yfo\ sof 5]Fo\ ts'u' yfo\
bo]sf aLO{ . 

a'O{uoft efG5f, go\Hof j k"hf sf]yfof ?ko\ 5\onf t}u' h'n .
Rj]of to+\ efG5f HjLu' o'lSt ;+ut h" ha dg' to\;+ YjLt l;+oft
5\on]u' ofO{ j y's]+ s'+ 5]F 5vf+ km}n] HjL km}dv' . rf]to\ y]+ x] bYjL
Rj+u' yf t;]+ 5]Fof w'l/ km} tO{ . 

Fig. 14.  Shah Period Houses.
On the first floor, lattice windows are still kept but in vertical proportion and the second
floor windows besides sanjhyah also became vertically proportioned.

lrq !!$= zzfxssfnLg 33/x?
klxnf] tNnfdf cem} cfFlve\mofn /flvPsf] 5 t/ 7f8f] ul/ tyf bf]>f] tNnfdf ;+em\ofn
afx]s em\ofnx? klg 7f8f] cg'kftdf eP .

lrq !!$= zzfxssfnLg 55]Ft
dft+g] cem x] ltlse\mof t}tu' b' t/ w:jfsf j rf]t+n] ;+em\of afx]s em\oftg+ w:jfsf
tn .
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b. Shah period (1769 - 1846) 
In the beginning of this period most of the houses were still
built in Malla Period style, but enlarging in proportion.
Only sanjhyah, now less ornate, was retained in its original
location on the façade. By the middle of this period there was
the influence of Mughal architecture, which may have intro-
duced stucco plaster in the valley for the first time.

c. Rana period (1846 - 1951) 
Most of the outside influence arrived in the valley in this
period. Before the turn of the century the trend towards
lighter, larger and simple windows was introduced. These

v_ zzfx ssfn -!!*@^ - !()# llj=;=_ 
o; sfnsf] ;'?;Dd klg clwsf+z 3/x? cln 7"nf] cfsf/ ul/
dNnsfnLg z}nLd} agfO{Gy] . vfnL ca sd a''§]bf/ ePsf]
;+e\mofn df]x8fsf] k"j{ :yfgd} /x]sf 5g\ . o; sfnsf] dWo
;Dddf d'un jf:t'snfsf] k|efj cfO{ ;s]sf lyP / h'ga]nf
;DejtM klxnf] k6s sf7df8f}+ pkTosfdf ah| Knfi6/sf] k|of]u
x'g yfNof] .

u_ //f0ff ssfn -!!()# - @))& llj=;=_
pkTosfdf w]/} h;f] afx\o k|efj o; calwdf b]vf k/] . ztflAbsf]
cGt cl3 xNsf, 7"nf tyf ;fdfGo e\mofnx?sf] 9fFrf k|j]z x'g
yfNof] . oL e\mofnx? cfsf/df 7f8f] cg'kftdf cGbflh #Úx%Ú

v_ zzfx ssfn -!!*@^ - !()# llj=;=_ 
Yj sfnof ;'?O{ tSs g cKj 5]Ft erf tVvf ofgf dNnsfnLg
z}nLO{ x] bo\s]u' of . vfnL cf DXj a''§]bf/ h" j+u' ;+e\mof df]x/fof
Gxfkf of yf;o\ x] t}lau' h'n . Yj sfnof dWo tSsg+ d'un
jf:t'snfof k|efj jo\ w+'s'u' b' j ;DejtM :jlguno\ bSj l;a]
Gxfkf+ ah| Knfi6/of 5\on]u' Hof h'n .

u_ //f0ff ssfn -!!()# - @))& llj=;=_
:jlguno\ cKj y]+ lkg]of k|efj Yj calwO{ vg] bt . ztflAbof
cGt Gxoj kmotf+u', tw+u' j ;fdfGo e\mofto\u' 9fFrf b'Yofsn .
Yj e\moft cGbflh #Úx%Ú gfko\ tKo+u' cg'kfto\ b'\ . ;+e\mof g+

Fig. 15.  Rana Period Houses.
Left and Middle: A typical example with vertical window and stucco plas-
tered façade. Top: Three units of the same windows used together to cre-
ate sanjhyah appearance on the second floor.

lrq !!%== //f0ffssfnLg 33/x?

afofF / llar: 7f8f] e\mofn / lnpg Knfi6/ ePsf] df]x8f sf] Ps ;fwf/0f gd"gf . dfyL:
bf]>f] tNnfdf ;dfg lsl;dsf # j6f e\mofnx? ;+u} /fv]/ ;+e\mofnsf] cfef; lbO{Psf] . 

lrq !!%== //f0ffssfnLg 55]Ft
vj] jj lar': w:jfu' e\mof j lnpg Knfi6/ b"u' df]x/fof 5u' ;fwf/0f gd"gf . Rj]: rf]to\
py]+ Rj+u' :jkf e\moft tof ;+e\mofof cfef; laof tMu' . 
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gfksf 5g\ . ;+e\mofn klg o:t} e\mofnx? åf/f k|lt:yfkg eP t/
slx slx o:t} ltgj6f e\mofnx? /fv]/ ;+e\mofnsf] cfsf/ lbO{of]
. df]x8fn] 7f8f] cfsf/ lnof] t/ 3/sf] nDafO{n] EofP ;Dd cem}
klg tNnf lk5] lahf]8f ;+Vofdf e\mofnx? /fVg] sfod ul/of] . 

o; sfnsf 3/x?nfO{ :df/s dflg+b}g t/ logLx? cem} cfw'lgs
l;d]G6 s+s|L6sf 3/x? eGbf w]/} /fd|f 5g\ / xfd|f k/Dk/fut
3/x?sf] /f]xa/df ldNg] b]lvG5g\ . 

jftfjf/0fsf] ;+/If0fsf] sf/0fn] dfq xf]Og k|fs[lts gjLs/0fLo
j:t'x?sf] pkof]u w]/} h;f] dfgj zl//nfO{ cfw'lgs ;fdfu|Lx?
eGbf ;w} g} a]z x'G5 . k|fs[lts ;fdfu|Lx? / k/Dk/fut ljlwåf/f
lgld{t 3/x? ;fwf/0ftM xfjfkfgLsf] ;fdlos kl/jt{gsf] lx;fan]
klg al9 pko'Qm x'G5g\ .

afSnf] uf/f]df k|of]u ul/g] OF6 / df6f]sf] d;nf h:tf k|fs[lts
;fdfu|Lx?n] lxpFbdf sf]7fnfO{ Gofgf] / udL{df lztn k|bfg ub{5
. uf/f]sf lk08n] z]if udL{nfO{ ;f];]/ lr;f] /ftdf Gofgf] k}mnfO{
lbG5 . cfhsnsf w]/} lgdf{0fx?df kftnf] O+6sf] uf/f]x? x'G5g\ .

window are vertical in proportion, sized about 3'x5'. Sanjhyah
was also replaced by the same type window, but in some cases
three of them were put together to give the same appearance
as sanjhyah. The façade took on a vertical appearance, but still
an uneven number of windows per storey was retained
whenever the length of the house permitted it.

Houses from this period are not considered as a monument,
but they are still better than modern cement concrete houses
and stands better with our traditional house as an ensemble.

The use of natural renewable products is always better for
human beings than many modern materials, not only for
environmental conservation reasons. Houses built from nat-
ural materials using traditional methods are normally more
suited to seasonal climatic changes.

The natural materials, such as brick and mud mortar used in
thick walls, are much warmer in winter and cooler in summer.
In another words the thick wall works as insulation. Many of
the constructions built today have thin walls. While they do

yGofu' x] e\mofn+ k|lt:yfkg ofo]u' h'n t/ ug+ ug+ yGofu' :jkf
e\moftof h';f+ ;+e\mofof cfsf/ aLu' h'n . df]x/f+ w:jfu' cfsf/
sfo]u' h'n t/ 5]Fof xfsn+ laQno\ cemg+ t+ lk5] lahf]/ ;+Vofo\
e\moft to\u' h'n . 

Yj sfnof 5]Fto\t :df/s dfg]dof t/ y'lkO{+ ts cemg+  yf}+
sGx]of l;d]G6 s+ls|6of 5]Ft l;a]+ oSj afFnf h" j emLu' kf/Dkl/s
5]F] e\mjno\ ldn] h' vg] b' . 

jftfjf/0fof ;+/If0fof sf/0f+ hs dv', k|fs[lts gjLs/0fLo
j:t'to\u' pkof]u ckf]ofgf dfgj zl//oft cfw'lgs ;fdfu|Lt
l;a]+ GXofan]+ x]} j]z h'O{ . k|fs[lts ;fdfu|Lt j k/Dk/fut ljl-
wkfv]+ bo]sf tu' 5\o]+t ;fwf/0ftM xfjfkfgLof ;fdlos kl/jt{gof
kfv]+ g cKKkf] ;'ly+ nf .

tlkmu' c+un] k|of]u HjLu' cKkf j rfof d;nf y]+ hfu' k|fs[lts
;fdfu|Lto;+ lrs'nf+ Sjflsu' j avf{+ VjfpFsf Ao"\ . yf}sGx]of oSjf]
lgdf{0fto\s] ;fNn';] Rj+u' l;d]G6 cKkfof c+ut b' . y'ld;+ Rjg]u'
yfo nf pKkf] bosf laO{, t/ ;fn'u' l;d]G6of c+uM g+ tfkqmd

Fig. 16. Transformation of facade: Façade showing typical changes on
façade from Malla to Rana period . Drawing: W. Korn. The Traditional
Architectural of the Kathmandu Valley.

lrq !!^=dNnsfn b]lv /f0ffsfn ;Dd df]x8fdf cfPsf cfd kl/jt{gx? b]vfO{Psf] Ps
pbfx/0f . gSzfM 8j\n' s0f{ . b 6|\ol8;gn cf/lv6]Sr/ ckm b sf7sf08' EofnL .

lrq !!^=dNnsfn ln;] /f0ffsfn ts Yjx] cjlwO{ df]x/fo\ jMu' cfd kl/jt{gt Sogf
tMu' 5u' pbfx/0f . gSzfM 8j\n' s0f{ . b 6|\ol8;gn cf/lv6]Sr/ ckm b sf7sf08'
EofnL .
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give more living space, the thin walls are not good for tem-
perature regulation and therefore, it is bad for the quality of
life of the inhabitants. A thin cement mortar wall does not
have the mass to allow self-regulation of temperature.
During the heat of the day, the small mass of the walls heats
up rapidly, as does the internal temperature of the house. On
cold nights, the wall conversely loses heat rapidly and the
internal temperature reduces. A cement roof on such a struc-
ture adds to it being hot in summer and cold in winter. In
old traditional houses a thick mud layer and jhingati roof act
as insulation.

2.2  The Role of Documentation
Documentation is the same as taking a snapshot of a build-
ing. It allows, for example, investigation into the authentici-
ty of structures as well as being a historical record at the time
of documentation. Documentation is a resource for higher
academic research, which can be used as a resource by own-
ers and academia alike. Documentation is essential so that the
planner of a renovation project knows as much as possible
about the building and can make decisions in an informed
way. Careful and accurate documentation can extend our
knowledge of a traditional building, allowing us to have an
accurate picture of what was there. Without documentation
it is very difficult to preserve authenticity. A building, which
has been restored without being properly recorded and
understood will almost certainly have reduced historic value
through ill-planned alterations to its historic fabric.

Documentation of the existing buildings 
Surveys should be undertaken to record the condition of
buildings and are invaluable in helping to assess which parts
are at risk. It is recommended to have a measured drawing
and photos, which will allow to make future planning. Of
course it will cost to make measured drawings. But it does
not cost much to take a lot of pictures before and after the
work, which is a simple, cheap and useful thing to do.

logLx?n] /xg] 7fpF t jl9 k|bfg ub{5g, t/ kftnf] l;d]G6sf]
uf/f] tfkqmdsf] lgoGq0f ug{ c;kmn b]lvG5g / o;n] 3/
lgjfl;x?sf] hLjgsf] u'0f:t/df k|efj kfb{5 . kftnf] l;d]G6 /
OF6fsf] uf/f]df tfkqmdsf] :jlgoGq0fsf] lgldQ cfjZos lk08
x'Fb}g . sd lk08n] ubf{ lbgsf] udL{df uf/f]x? l56f] tfTb5g\ /
3/sf] leqL tfkqmd klg a9\5 . lr;f] /ftdf kftnf] uf/f]n] l56f]
tfk u'dfpFb5 / leqL tfkqmd 36\b5 . o:tf]] l;d]G6 5fgfsf]
lgdf{0fn] udL{df tftf] / hf8f]df lr;f] a9\g] x'G5 . k'/fgf
k/Dk/fut 3/x?df afSnf] df6f]sf] tx / lem+u6Lsf] 5fgfn]
OG;'n];gsf] sfd ub{5 . 

@@==@@ cclleenn]]llvvss//00ffssff]] ee""llddssff 
clen]lvs/0f eg]sf] 3/sf] t:jL/ lng' h:t} xf] . pbfx/0ffy{
o;af6 ;+/rgfsf] -;SsnLkg_ ;fy} clen]v tof/ u/]sf] ;dosf]
P]ltxfl;s clen]vsf] hfFrk8\tfn ug{ ;lsg] x'G5 . clen]lvs/0f
pRr k|fl1s cg';Gwfgsf] lgldt >f]t x'G5, h;nfO{ 3/wgL /
k|f1 b'j}n] ;dfg lsl;dn] >f]tsf] ?kdf k|of]u ug{ ;lsG5 .
clen]lvs/0f cfjZos 5, o;n] kl5 lh0ff]{åf/ kl/of]hgfsf
of]hgfsf/nfO{ 3/sf] ljifodf oyf ;+ej al9 hfgsf/L lbg ;S5
/ o;sf] cfwf/df plrt lg0f{o lng ;lsG5 . xf]l;of/ / ;lx
tl/sfn] /flvPsf] clen]vn] k/Dk/fut 3/ af/] xfd|f] 1fg a9fp5
h;n] xfdLnfO{ Ps l7s t:jL/ lbG5 Toxf s] lyof] eg]/ .
clen]lvs/0f lagf ;SsnLkg hf]ufpg clt sl7g x'G5 . plrt
clen]v lagf / ga'lemsg lh0ff]{åf/ ul/Psf] 3/df cjZo klg
o;sf] P]ltxfl;s tTjdf ul/g]] x]/k]m/n] ubf{ P]ltxfl;s d"Nodf
k|foM lglZrt ?kn] Xf; cfPsf] x'G5 .

ljBdfg 33/x?sf] cclen]vLs/0f
ljBdfg 3/x?sf] cj:yf c+lst ug{ ;e]{If0f ul/g' kb{5 / o;n]
s'g cË-x?_ hf]lvddf 5g\ eGg] olsg ug{ cd"No d2t ldNg]5
. gfk ;lxtsf] gS;f / kmf]6f] agfpg l;kmfl/; ul/G5, h:n] ubf{
eljiosf] nflu of]hgf klg agfpg ;lsG5 . x'g t gfk ;lxtsf]
gS;f agfpg vr{ kg{ hfg] x'G5 . t/ logLx?nfO{ kmf]6f]df,
sfdug'{ cufl8 / k5fl8, /fVg w]/} vr{ kb}{g . h'g ug{ ;lsg]
Ps ;fdfGo, ;lhnf] / pkof]uL sfd xf] .

lgoGq0f af+nfs ofodkm' j y's]+ 5]Fo\  Rjlg lk+lgu' hLjgof
u'0f:t/o\ k|efj TjtL . ;fn'u' l;d]G6 d;nfof c+uMofs] tfkqmd
:jlgoGq0f ofo\t dfu' lk08 b}dv' . Dxf] lk08+ ofgf lGxg]] tfFgf]
an] c+uMt ofsg+ KjL j 5+] b'g]of tfkqmd g+ pKkf] HjL . lrs'u'
rfGx] Dxf] lk08of c+ug+ ofSsg tfk u'd]ofO{ j b'g]of tfkqmd Dxf]
ofO{ . yGofu' lgdf{0fof l;d]G6 kf}g+ avf{+ tf+Gjsf j lrs'nf+
VjfpFsf aL . k'nf+u' kf/Dkl/s 5]F Vjft'u' rfaM j cfFokf kf}g+
OG;'n];gof Hof ofO{ . 

@@==@@ cclleenn]]llvvss//00ffooff ee""llddssff
clen]lvs/0f w}u' 5]Fof kmf]6fsfou' y]+ vM . 5fols y's]+ ;+/rgfof
bl;of gfkgfk+ clen]v bos"u' sfnof P]ltxfl;s /]s8{of hfFr
k8\tfn g+ ofo]km}. clen]lvs/0f pRr k|fl1s cg';Gwfgof lglt+
>f]t HjL, u's]oft 5]Fy'jf j k|f1 lgDx]l;g+ pu' x] lsl;d+ >f]tof
?ko\ 5|on] kmO{ . clen]lvs/0f+ of cfjZostf b', u's]+ lnkf jgf
lh0ff]{åf/ kl/of]hgfof of]hgfsf/oft 5]Fof ljifon] kmofkmSj cKj
hfgsf/L aLkm' j y's]of cfwf/] ;';"lrt lg0f{o sfo kmO{ . xf]l;of/
/ ;lx tl/sf+ t}tu' clen]v k/Dk/fut 5]Fof af/] emLu' 1f+ a9]
ofgf laO{, u's]+ ofgf emLt j yf;o 5' b' wsf 5u' l7s tl:j/
ljO{ . clen]lvs/0f dbos+ ;SsnLkg hf]u] ofo t:;s+ yflSj .
plrt clen]v dbos+ j dYjLs+ k'glgdf{0f ofu' 5]F cjZo x]
y's]of P]ltxfl;s tTjtos] ldn] dh'Os ofO{u' lxnfanf+ ofgf
P]ltxfl;s d" no\ k|foM lglZrt ?k+ Xf; jO{ .

ljBdfg 55]Fto\u' cclen]vLs/0f 
ljBdfg 5]Fto\u' cj:yf cl°t ofo\t ;e]{If0f ofo\df j y's]+ u'u'
cËt hf]lvdo\ nf wsf olsg ofo\t cd"No a bO{ . gfk ;lxtof
gS;f j kmf]6f] bo\s]t l;kmfl/; ofgfu' h'n, u's]+ ofgf lnkf
lnkfof nflu of]hgf g bo\s] k'm . vnf gfk ;lxtof gS;f bo\s]t
Woaf k/ HjL . t/ y'ldt Hof Gxof] j lnkfof kmf]6f]o\ to\t oSj
vr{ nu' dh' u'u'sL ofo\ km'u' 5u' ;fdfGo, cMk'u' j Hof nu' h"u'
Hof v .
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All the photographs should be taken with a standard lens, not
wide angle and should include measuring lines and tapes,
which will give future assistance in producing scaled drawings
and photogrammetric rectified images. All the external and
internal fittings such as doors and windows, however dam-
aged and fragmentary, should be noted and labeled on the
drawings and referred to in the photographs. These should be
used to ensure repaired elements match the original.

The building condition
While documenting the building this will come together. All
that is needed is a few more lines in the drawing or a few
more photographs to show damaged areas.

Documenting the conservation work itself
This is something similar to keeping your medical reports,
which will give you information in the future about what was
done/ changed before.

;a} kmf]6f]x? ;fwf/0f n]G;sf] Sofd]/fn] lvrL /fv]sf] x'g' kb{5,
gls jfO8 P+unn] tyf gfKg] /]vf / 6]k klg ;+u} /fv]/ lnPsf]
x'g' k5{ tfls eljiodf gfk ;lxtsf] gS;f / kmf]6f] ;lxtsf]
cfs[lt tof/ kfl/bf ;Gbe{sf] ?kdf k|of]u ug{ ;lsof];\ . 9f]sfx?
/ e\mofnx? h:tf ;a} leqL lkml6+u x?sf], hlt g} hL0f{ / 6'qmf
eP klg, ;"rgf oslqt ul/g' kb{5 / gS;fdf lrGx /flvg' kb{5
/ o;nfO{ kmf]6f] df pNn]v ul/g'kb{5 . oL dd{t ul/Psf
tTjx?nfO{ ;'?sf tTjx?;+u ldnfpg k|of]u ug{ ;lsg' kb{5 .

3/sf] ccj:yf 
3/sf] clen]vLs/0f ubf{ of] ;d]t ;dfj]z x'G5 . vfnL lalu|Psf
If]qx? b]vfpg gS;fdf s]xL yk wsf{x? jf s]xL yk kmf]6f]x?
cfjZos kb{5 .

;+/If0f ssfo{s} cclen]lvs/0f 
of] cfkm\gf] :jf:Yo l/kf]6{ /fVg] h:t} xf] h:n] klxn] s] sfd
ul/Psf] lyof], s] slt kl/jt{g ul/Psf] lyof] egL eljiodf
hfgsf/L lbg]5 .

km'Ss lskft :6fo088{ n]G;of Sofd]/f+ sof tMu' HjLdf, gls
jfO8 P+un+ j gfk]ofo]u' /]vf j 6]k g+ gfk+ x] tof sfu' HjLdf
tfls eljioo\ gfk ;lxtof gS;f j kmf]6f] ;lxtof cfs[lt tof/
ofo] an] ;+be{of ?ko\ 5\on] kmo]df . kbf{t, 9f]sft / e\moft y]+
hfu' km'Ss b'g]of lkml6+uto]u', GXofSj x] hL0f{ j 6'qmf h";f+, ;"r+
oslqt ofo]df j gS;fo\ lr+ to]df j Yj}t lskfo\ pNn]v ofo]df
. y'd]t Nxf]gf tMu' tTjto\t ;'?of gfk+ ldn] ofo]t 5\on]df.

5]Fof ccj:yf 
5]Fof clen]vLs/0f ofo\an] Yj g+ ;dfj]z h'O{ . vfnL :o+u' yfo\t
Sog]t gS;fo\ 5'+ cKj wf]Mt af 5'+ cKj kmf]6f]t dfnf jO{ .

;+/If0f HHofof xx] cclen]lvs/0f 
Yj emLu' :jf:Yo l/kf]6{ to\y]+ v u's]+ Gxfkf 5' Hof ofu' h'n, xLs]u'
Hof u'nL h'n wsf lnkfoft hfgsf/L aLO{ .

Fig. 17.  New houses.
Today's houses are built to maximize the use of the land they own.  The
shape of the houses are not really comfortable and living spaces are lim-
ited.

lrq !!&= gofF3/x?
cfhsf 3/x? e"dLsf] clwsQd k|of]unfO{ Wofg lbO{ agfOG5 . 3/sf cfsf/x? vf;}
cfgGbbfoL 5}gg\ / /xg] :yfg ;Lldt 5g\ . 

lrq !!&= Gx"u' 55]Ft
yf}+ of 5]Ft e"dLoft kmSjf] pKjf] k|of]u ofo\u' dlQ tof bo]s' . 5]Fof cfsf/t vf; af+nf
dh' j Rjg]u' yfo g ;Lldt b' . 

GROUND FLOOR PLAN

SCALE 1”=8’
SOUTH ELEVATION
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Documentation from historical resources
It is very unlikely to find historical documentation of private
houses, because there was no system to keep records. But if
possible, it is still desirable to look for the following informa-
tion:
a) Age of building
b) Original design of buildings, including any sketch or 

drawings
c) Historic photos of the building
d) Oral and written account of the building
e) History of additions or alteration to the building

P]ltxfl;s >>f]tx?af6 cclen]lvs/0f 
lghL 3/x?sf] clen]lvs/0f e]§fpg sd ;Dej 5 lsgls
/]s8{x? /fVg] rng g} lyPg . t}klg lgDg ;"rgfx?sf] vf]hL ug{
dgfl;a x'g]5 M

s_ 3/sf] pd]/
v_ 3/sf] k"j{ l8hfOg eP s'g] lrq jf gS;fx?

u_ 3/sf] P]ltxfl;s kmf]6f]x?
3_ 3/sf] df}lvs jf lnlvt lja/0f
8_ 3/df yk w6 ul/Psf] Oltxf;

P]ltxfl;s >>f]tt kkfv]+ cclen]lvs/0f
gLlh 5]F to\u' clen]lvs/0f NjLs] sd ;Dej b' 5fo\wf;f /]s8{t
to\u' rng x] db' . t/ co;f+ Sj] of ;"r+t dfnf :j]u' dgfl;a
HjLM

s_ 5]Fof pd]/
v_ 5]Fof k"j{ l8hfOg, bM;f 5'+ lrq af gS;ft

u_ 5]Fof P]ltxfl;s kmf]6f]t
3_ 5]Fof df}lvs af lnlvt lja/0f
8_ 5]Fo yk w6 ofp Oltxf;

Fig. 18.  Documentation before reconstruction.
Left and Middle: Basantpur, Kathmandu Darbar Square. Privately
owned rooftop temple before reconstruction. Photo and drawing: E.
Theophile. Right: Sometimes even proper documentation does not
achieve the goal of   maintaining originality. After rebuilding the whole
house, the original configuration of the temple was lost. The rooftop tem-
ple is now much smaller than original configuration, which makes the
pinnacle too large in proportion to the lower structure. Following recon-
struction, the lower section of the temple is not visible from the street.

lrq !!*= k'glgdf{0f ccufl88ssf] cclen]lvss/0f
afofF // lljrM a;Gtk'/, sf7df8f}+ b/af/ If]q . k'glg{df{0f cufl8 JolQmut 5fgL dfly-
sf] dlGb/ . kmf]6f] / gSZff O{= lyof]kmfOn . bfofFM plrt clen]lvs/0f kl5 klg slxn]
sfFxL df}lnstf sfod /fVg] p2]Zo k|fKt ug{ ;ls+b}g . ;Dk"0f{ 3/sf] k'glg{df{0f kl5
dlGb/sf] k|f/lDes :j?k ufoa eof] . clxn] 5fgf dflysf] dlGb/ ;'?sf] :j?keGbf w]/}
;fgf] ePsf] 5 h;n] ubf{ d'lGt/sf] ;+/rgfsf] cg'kftdf uh'/ w]/} 7"nf] b]lvG5 .
k'glg{df{0f kl5 dlGb/sf] d'lGt/sf] efu ;8saf6 b]lv+b}g .

lrq !!*= k'glgdf{0f oofo\ GGxoof cclen]lvss/0f
vj] jj lljr]M a;Gtk'/, o]F nfos",  k'glg{df{0f ofo Gxo JolQmut klNn Rj] Rj+u' b]u .
kmf]6f] j gSZff O{= lyof]kmfOn hj]M plrt clen]lvs/0f lnkf g+ u'An]+ u'An]+ df}lnstf
sfod ofo\ kmO{dv' . ;Dk"0f{ 5]Fof k'glg{df{0f lnkf b]uof Gxfkfof :j?k ufoa h'n . cf
jof klNn Rj]Rj+u' b]u Gxfkf l;of+ cKj lrw+ h'n, u's]+ ofgf Sj] Rj+u' ;+/rgfof
cg'kfto\ uh' oSj tw+ h'n . k'glg{df{0f lnkf b]uof Sj] Rj+u' efu nF vg] db' .
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Fig. 19. Sample measured drawing before and proposed restoration.
Kujhyah House; Plans, sections and elevations

lrq !!(== ccufl88 ggfk llnO{Pssf] ggS;f // kk|:tfjLt llh0ff]{4/ssf] ggd'gf .. ss'em\of 33/,,
Knfg, ;]S;g / df]x8fx? .

lrq !!(== GGxof]g] ggfk bb"u' ggS;f jj kk|:tfjLt llh0ff]{4/of ggd'gf  .. ss'em\of 55]F,,
Knfg, ;]S;g j  df]x/ft .
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Fig. 20.  Example of historic photo documentation.
Top left: Yetkha Aghache. Photo: M. Slusser 1968. Top right: Roof and
sanjhyah collapsed in 1988. Bottom left: Building repaired without san-
jhyah after collapse. Bottom right: after restoration by KVPT.

lrq @@)== PP]ltxfl;ss kkmf]6f] cclen]lvss/0f
dfyL aafofFM o]6\vf cfu5]F kmf]6f]M Pd\= :n;]/ !(^*= dfyL bbfofFM 5fgf / ;+e\mof !(**
df elTsof] . tn aafofFM eTs] kl5 ;+e\mofn lagf g} 3/ dd{t ul/of] . tn aafofFM
s]lelk6Låf/f lh0ff]{4/ kZrft\ .

lrq @@)== PP]ltxfl;ss kkmf]6f] cclen]lvss/0f
Rj] vvj]M o]6\vf cfu5]F kmf]6f]M Pd\= :n;]/ !(^*=Rj] hhj]M kf} j ;+e\mof !(** O{ b'g .
Sj] vvj]M b'g] w'+sf ;+e\mof dt;] x] 5]Fof NXjgf Hof h'n . Sj} vvj]M s]lelk6Lkfv]+ lh0ff]{4/
w'+sf .
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CHAPTER  3

SETTING CONSERVATION OBJECTIVES

Before starting any work, the homeowner should think about
what will be the future use of the house? This will give the
direction for what to change or what to repair in the old
house. Generally houses can be adapted most easily if the
new use is not very different from the existing. This will
ensure minimum intervention and therefore minimize the
loss of original fabric as well being more economical.

3.1 Setting Conservation Objectives and Priorities
The following worksheet might be helpful to the homeown-
er to make decisions for the future use of the house.

1. What is the existing use of your house?
2. What future use do you have in your mind? (This is also  

depends upon the location of the house.)
3. Do you want to think about what can be done minimal-

ly to get more advantage and at cheaper cost?
4. What are necessary changes for the same or new use?
5. How much to keep and how much to repair or 

reconstruct? Does the proposed change in your house 
affect any architectural, historical or cultural significance?

6. Is your house structurally capable to take new changes   
or additions?

7. Is the future use compatible with the surrounding
context of the buildings?

8. Explore the ideas with consultant/architect.
9. What is your budget for repair/renovation? How much  

proposed work can be done with your budget?
10. Check with the Municipality and Department of

Archaeology if solutions and changes are allowed 
under bylaws?

cWofo ##

;+/If0fsf pp2]Zox? TTff]Sg'

s'g} sfo{ ;'? ug'{ cl3, 3/wgLn] 3/sf] eljiodf k|of]u s:tf] x'g]
xf] egL larf/ ug'{ kb{5 < o;n] k'/fgf 3/df s] s:tf dd{t jf
kl/jt{g ug'{ kg]{ xf] eGg] lbzf af]w lbg]5 . ;fwf/0ftM olb gofF
k|of]u klxn]sf] eGbf w]/} km/s 5}g eg] 3/ ;lhn} ;+u ldnfg ug{
;lsg] x'G5 . o:n] Go"gtd x:tIf]ksf] lglZrttf lbG5 / k"j{
9fFrfsf] Go"g Ifltsf] ;fy} al9 lskmfotL k|bfg ug]{5 .

##==!! ;;++//IIff00ffssff pp22]]ZZooxx?? // kk||ffyyllddssttff TTffff]]SSgg]] 
3/wgLnfO{ 3/sf] eljio k|of]uaf/] lg0f{o lng lgDg sfo{ tflnsf
pkof]uL x'g ;S5 .

!= cfk\mgf] 3/sf] at{dfg k|of]u s] s:tf] 5 <
@= eljiosf] k|of]u af/] s] s:tf] dgdf 5 < -of] 3/sf] ynf]df  

klg e/ kb{5_
#= al9 kmfO{bfhgs / lskmfotL ug{ slt Go"g sfd ug{ ;lsG5  

egL ;f]Rg rfxg' x'G5 <
$= o;}sf] Jff gofF k|of]usf] lgldQ s] gofF kl/jt{g cfjZos kb{5 <
%= slt afls /fVg] / slt dd{t jf k'glgdf{0f ug]{ < cfk\mgf] 

3/sf] k|:tfljt kl/jt{gn] jf:t'snf, P]ltxfl;s jf 
;fF:s[lts dxTjdf s'g} k|efj Nofpg] 5 <

^= s] cfk\mgf] 3/ ;+/rgfn] gofF jf yk kl/jt{gnfO{ wfGg 
;Sb5 <

&= s] eljiosf] k|of]u ToxfF jl/kl/sf] jftfj/0f;+u ldng;f/ 
x'g]5 <

*= k/fdz{bftf / jf:t'ljb;+u larf/ ladz{ ug]{ .
(= dd{t / ;'wf/sf] nflu cfk\mgf] ah]6 slt 5 < cfk\mgf] 

ah]6af6 k|:tflat sfd dWo] slt sfd ug{ ;lsG5 <
!)= lgod cg';f/ 5 ls 5}g hfGgsf]nfuL gu/kflnsf / k'/ftTj

ljefu;+u kl/jt{g / sfdsf] laifodf hfFr ug]{ <

cWofo ##

;+/If0fof pp2]Zot TTff]s]] oofo\u''

5'+g+ Hof ;'? ofo\ Gxof], 5]F y'jfg+ 5]Fof eljioof k|of]u uy] HjL
wsf larf ofo\df < y's]+ k'nf+u' 5]Fo\ uGofu' Nx]fg] Hof af xLs] Hof
ofo\ dfnL w}u' lbzf af]w aLO{ . ;fwf/0ftM olb Gx' k|of]u Gxfkf
l;a] oSj km/s lHju' dv';f 5\o]+ ck'Ss ldn] ofo\ kmO{ . y's]+
Go"gtd x:tIf]kof lglZrttf aLO{ j k"j{ 9fFrfof Go"g Ifltof gfk+
cKj lskmfotL ofgf aLO{ .

##==!! ;;++//IIff00ffooff pp22]]ZZoott jj kk||ffyyllddssttff TTffff]]ss]] ooffoo\\uu''
5]F y'jfoft 5]Fof eljio k|of]uaf/] lg0f{o sfo\t Sj] Rj+u'  sfo{
tflnsf Hof nu] HjLk'm .

!= yMu' 5]Fof cfMof k|of]u uy] v <
@= lnkfof k|of]u uy] ofou' dltO{ b' < -Yj 5]F of yf;] g e/ 

k/]HjL_
#= cKj kmfO{bf j lskmfotL ofo\t u'ln ts Dxf] Hof ofo\ hL 

wsf larf ofo\ dfl:t jMnf <
$= y's]of x] jf Gx"u' k|of]uof lglt+ uGofu' Gx"Mu' kl/jt{g cfjZos HjL <
%= u'ln -afls_ to\u' j u'ln NXjg]u' jf k'glgdf{0f ofo\u' < yMu' 

5]Fof k|:tfljt xLn] Hof+ jf:t'snf, P]ltxfl;s af ;fF:s[lts 
dxTjo\ uGofu' k|efj xO{ <

^= 5' yMof 5|\o]+ ;+/rgf+ Gx"u' af yk\ kl/jt{goftM wfg] ofo\ 
kmO{nf <

&= 5' eljioof k|of]u+ cg 5rf Von+of jftfj/0fgfk+ NjO{ nf <

*= k/fdz{bftf j jf:t'ljbgfk+ ;xnx ofu' .
(= Nxjg]u' j ;'wf/of nflu yMof ah]6 u'ln b' < yMof ah]6 

kfv]+ k|:tflat Hof dWo] u'ln Hof ofo\kmO{ <
!)= gu/kflnsf j k'/ftTj ljefugfk+ kl/jt{g j Hofof af/] 

hfFr ofgf :j, Gx"u' pk lgod cg';f/ ofo\ Ho'nf dHo'nf <
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3.2  Advice on Alternative Use
The very best way to preserve buildings as buildings, as
opposed to museum objects, is to keep them in use. This will
involve modernization and renovation with or without adap-
tive alterations. The original use is generally the best for con-
servation of the fabric, meaning fewer changes. An under-
standing of the original layout and use of the building is an
important first step in the process. Adaptive re-use of the old
building may involve the introduction of new construction
techniques, but it is important that the structural integrity
and historical character of the building remain.

a. Proposals for tourist accommodations
Conserving a house does not need to be done purely on the
grounds of heritage preservation. According to the Venice
Charter, conservation is a 'means of safeguarding cultural
heritage, with the view to suitably adapting it to the society's
needs by a series of technical, legislative, financial, fiscal, edu-
cational and other'. The entire effort can by self-sustaining if
the houses are restored and put to productive use. This is
where the idea of 'adaptive re-use' or building recycling
comes in. Aside from turning the houses into income-gener-
ating assets, re-using the building 'could ensure its mainte-
nance, and therefore, preserve it'.

##==@@ jj}}ssllNNkkss kk||ooff]]uussff]] llggllddtt ;;NNnnffxx
3/x?nfO{ 3/s} ?kdf, g ls ;+u|xfnosf] ?kdf, ;+/If0f ug]{
;aeGbf a]z tl/sf eg]sf] g} logLx?nfO{ k|of]u df /fVg] xf] .
o;sfo{df cg's'n kl/jt{g jf o; ljgf g} cfw'lgs/0f / lh0ff]{åf/
sfo{ ;fd]n ePsf] x'G5 . k|f/lDes k|of]u g}, cyf{t sd kl/jt{g
ul/, tTjsf] ;+/If0fsf] ;fwf/0ftM ;jf]{Qd tl/sf x'g]5 . lh0ff]{åf/
sfo{df ;'?sf] ;+/rgf / 3/sf] k|of]uaf/] a'em\g' g} dxTjk"0f{ klxnf]
kfOnf xf] . kl/jlt{t cfjZostf cg'?k k'/fgf] 3/ nfO{ k'gM
k|of]udf Nofpg gofF lgdf{0f k|ljlwsf] k|of]u ug'{ kg]{ x'g ;S5 t/
3/sf] ;+/rgfTds cv08tf / P]ltxfl;s rl/qnfO{ hf]ufO{ /fVg
dxTjk"0f{ 5 . 

s= kko{6snfO{ aa:g llbgsf] llgldQ kk|:tfjx?
;Dkbfsf] hu]gf{sf] lx;fjn] dfq 3/nfO{ ;+/If0f ug{ cfjZos
xf]Og . e]lg; rf6{/ cg';f/ ;+/If0f eg]sf] g} lgoldt k|ljwL,
j}wflgs, ljQLo, cfly{s, z}lIfs jf cGo pkfoaf6 ;dfhsf]
cfjZostf cg'?k o;nfO{ cg's'n agfpg] pb]Zon] ul/Psf]
;f+:s[lts ;Dkbfsf] ;+/If0fsf] ;fwg xf] . of] ;d:t sfd :jtM
lbuf] ta x'g ;S5 ha 3/x?nfO{ lh0ff]{4f/ u/]/ pTkfbgzLn
k|of]udf NofOG5 . olx gL/ cg's"n k'gp{kof]u jf 3/sf]
k'gk|{of]usf] ;f]rsf]] s'/f cfpF5 . 3/x?nfO{ cfDbfgL lbg] >f]tsf]
?ksf] ;fy;fy}, 3/sf] k'gk|{of]un] o;nfO{ ;+ef/ / clg ;+/If0fsf]
klg kSsf ul/lbG5 .

##==@@ jj}}ssllNNkkss kk||ooff]]uuooff llgglltt++ ;;NNnnffxx
5]Fto\t 5]F of x] ?ko\, g ls ;+u|xfnoof ?ko\, ;+/If0f ofou' bSj
l;j] afFnfu' n+ w}u' x] y'ldt 5\onf tou' v . Yj Hofo\
Hofnu]HjLu' sy+ lxn]u' jf cfw'lgs/0f j lh0ff]{åf/ Hof ;fd]n h'of
RjgL . Gxfkfy]+ x] 5\o]n]u', cyf{t Dx hs lxn]u', tTjof ;+/If0fof
bSj l;a] af+nfu' n+ HjL . lh0ff]{4f/ Hofo\ Gxfkfof ;+/rgf j 5]Fof
k|of]uaf/] YjLs]u' x] dxTjk"0f{ Gxfkfof knfM HjL] . Xo"u' cfjZostf
cg'?k k'nf+u' 5]Foft k'gM 5\on]t Gx"u' x] lgdf{0f k|ljlw dfn] km' t/
5]Fof ;+/rgfTds cv08tf j P]ltxfl;s rl/qoft hf]u] ofou'
dxTjk"0f{ h" . 

s= kko{6sto\t RRjg] aaLt kk|:tfj
;Dkbfof hu]gf{of lglt+ hs 5]Foft ;+/If0f ofo\ dfu' dv' . e]lg;
rf6{/ sy+ ;+/If0f wofu' x] lgoldt k|ljwL, j}wflgs, ljQLo,
cfly{s, z}lIfs jf d]d]u' pkfo kfv]+ ;dfhof cfjZostf cg'?k
Yj}t kfol5 ofo]u' p2]]Zo+ ofgftMu' ;f+:s[lts ;Dkbfof ;+/If0fof
;fwg v . Yj km'Ss Hof :jtM lbuf] pAn] h'O{ ha 5]Fto\t lh0ff]{4f/
ofgf pTkfbgzLn k|of]uo\ x} . yGyfo\x] cg's"n k'gp{kof]u jf 5]Fof
k'gk|{of]uof ;f]rof v+ jO{ . 5]Fto\t cfDbfgL aLu' >f]tof ?ko\ j
gfkgfk+ 5]Fof k'gk|{of]u+ Yj}t ;+ef/ j cn] ;+/If0foft g+ lglZrt
ofgf laO{ .

Fig. 21. Adaptive re-use.
Left: Cupin Ghat Sattal, Bhaktapur.  This privately owned community
building only used a few times a year is restored with some changes and
used as a traditional music school by Kathmandu University. Right:
Interior of attic floor, used for main studio.

lrq @@!!= cg'ss"n kk'gk|{of]u
afofFM r'lkg 3f6 ;Qn, eQmk'/ . jif{sf] s]xL k6s dfq k|of]u x'g] of] JolQmut
;fd'bflos 3/nfO{ s]lx kl/jt{g ;lxt lh0ff]{åf/ ul/Psf] 5 / o;nfO{ sf7df8f}+
ljZjljBfnosf] ;+uLt kf7zfnf sf] ?kdf k|of]u ul/Psf] 5 . bfofFM d'Vo :6'l8of]sf]
?kdf k|of]u ul/b} a'O{+un tNnfsf] leqL efu .

lrq @@!!= cg'ss"n kk'gk|{of]u
vj]]M s'lkg 3f6 ;Q, Vjk . boF Dx hs Hofo\ jOu' Yj JolQmut ;fd'bflos 5]Foft 5'+
5'+ xLsf lh0ff]{4f/ ofu' v j Yj}t sf7df8f}+ ljZjljBfnoof ;+uLt kf7zfnfof ?ko\ g+
5\onf tMu' b' . hj]M d" :6'l8of]of ?ko\ 5\onf tMu' a'O{uof b'g]of efu .
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Buildings identified as being of outstanding importance
should be preserved in their original state, but alternative
uses could be found for many other buildings.

Hotels/Bed-and-breakfast lodges - Although there are
many modern tourist inns and guest houses in the valley, tra-
ditional dwellings could be adapted for tourists who like to
stay in historic houses. While some buildings and owners may
not be up to operating a large hotel, they could convert the
ground floor or extra space as a bed-and-breakfast or apart-
ments. This would generate additional income.

Restaurants/Fast-food centers. The food business is a
good venture as people usually spend a larger proportion of
their income on basic needs. Some of the old ancestral hous-
es, if renovated, could serve in part as good gourmet restau-
rants, where people can experience fine and leisurely dining,
or fast-food centers for those who are always on the go.
Obviously this is not possible in all cases and does depend
upon the location.

cg'kd dxTjsf] elg 7DofO{Psf 3/x?nfO{ o;sf] df}lns
cj:yfdf ;+/If0f ul/g' kb{5 t/ c? w]/}sf] cGo ljsNkx? vf]lhg'
kb{5 . 

xf]6n÷j]8 PP08 jj]|s kkmf:6 nnhx? - x'g t pkTosf df y'k|}
cfw'lgs ko{6sLo xf]6n / u]i6 xfp;x? 5g\, k/Dk/fut
3/x?nfO{ To:tf ko{6sx?sf] lgldt ;'xfFpbf] ug{ ;lsG5, hf]
o:tf P]ltxfl;s 3/df a:g ?rfpF5g\ . s'g} 3/ / 3/wgLx? 7"nf
xf]6nsf] nflu pko'St gx'g ;S5, ltgLx?nfO{ e'O{F tNnf jf yk
:ynx?nfO{ a]8 P08 a|]skmfi6 jf ckf6{d]06sf] ?kdf kl/jt{g ug{
;lsG5 . o:n] yk cfo cfh{g lbg ;Sg]5 .

/]i6"/fF/l56f vvfB ss]Gb|x? .. vfB Joj;fo Ps /fd|f] sfd xf],
lsgeg] dfG5]x? cfKfm\gf] cfosf] 7"nf] lx:;f cfd rfxgfdf vr{
u5{g\ . s]xL k'/fgf k'Vof}{nL 3/x?nfO{, lh0ff]{4f/ u/]/, c;n af/
/]i6"/fFsf] sfd lbg ;s5g\, hxfF dfG5x?n] km';{tsf ;fy c;n
vfgfsf] /;:jfbg ug{ ;s5g\ jf Jo:tx?nfO{ l56f] vfB s]Gb|sf]
?kdf . of] :ki6 5 ls ;j} 3/x?df ;Dej x'b}g / ynf]df e/
kb{5 .

cg'kd dxTjof wsf w}tMu' 5]Fto\t Yj}u' df}lns cj:yfo\ ;+/If0f
ofodf t/ d]d]u' oft yL yL ljsNkt dfn]df . 

xf]6n÷a]8 PP08 aa]|s kkmf:6 nnh - vnf :jlgun] oSj x] cfw'lgs
ko{6sLo xf]6n j u]i6 xfp;t b', tyflk k/Dk/fut 5]Fto\t
cGoflk+ ko{6sx? tot Hofl5Gs bo]s]Ho" u'lk+ yGofu' P]ltxfl;s
5]Fto\s] Rjg] oo]sL .  5'+ 5]F j 5]Fy'jft tw+u' xf]6nof lglt+ pko'St
dHjLkm', pld;+ 5\oln j yk :yntot a]8 P08 a|]skmfi6 jf
ckf6{d]06of ?ko\ lxn]km' . y's]+ yk cfo cfh{g aLkm' .

/]i6"/fF/ofsg ggo]u' ss]Gb|t .. vfB Joj;fo ofu' 5u' af+nfu' Hof v
5fowf;f dg't;]+ yu' cfoof tw+u' lx:;f cfd rfxgfo\ vr{ ofO{
. 5'+ k'nf+u' k'Vof}{nL 5]Fto\t lh0ff]{4f/ ofgf, af+nfu' af/ /]i6"/fFof Hof
sfo]km'\, ug dg't;]+ km';{tof gfk+ afFnfu' g;fof g+ /;:jfbg ofo]
km} jf lndnflk+t ofsg ;]jf b}u' vfB s]Gb|of ?ko\ . Yj :ki6 v
ls km'Ss] Yj ;Dej HjL dv' j / yfo\n] e/ k/] HjL .

Fig. 22.  Adaptive re-use of old houses.
Left: Shrestha House, Kulima, Patan. Right: Rajbhandari House,
Kwalakhu, Patan. Patan Tourism Development Organization, supported
by UNESCO, proposed to convert these two houses into new use. This is
a good start to inform people how they could earn money from old hous-
es without investing a large amount of money for new construction.

lrq @@@@= k'/fgf 33/x?ssf] kk'gk|of]u
afofFM >]i7 xfp;, s'lnDx, kf6g . bfofFM /fhe08f/L xfp;, Sjfnv', kf6g . kf6g 6"l/hd
8]e]nKd]06 cu{gfOh]zgn] o'g]:sf] ;xfotfdf oL b'O{ 3/x?nfO{ gofF k|of]usf] nfuL
kl/jt{g ug{ k|:tfj /fv]sf] lyof] . hgtfnfO{, s;l/ ltgLx?n] gofF lgdf{0fsf] lgldQ 7'nf]
wg/flz vr{ gul/sg} k'/fg} 3/x?af6 wg sdfpg ;lsG5 egL ;"lrt ug]{, of] Ps /fd|f]
;'?jft xf] .

lrq @@@@= k'nf+u' 55]Fto\u' kk'gk|{of]u
vj]]M >]i7 xfp;, s'lnDx, on . hj]]M /fhe08f/L xfp;, Sjfnv', on . kf6g 6"l/hd
8]e]nKd]06 cu{gfOh]zg+ o'g]:sf]of ;xfotfo\ Yj lgvf 5]Fto\t Gx'u' k|of]u lxn]u' k|:tfj
tMu' v] . dg'tot, uy] O{ld;+ Gx'u' lgdf{0fof lglQ+ oSj wg/flz dkm's';] k'nf+u' 5]Fto\
kfv]+ wg sdfo\ ofo\km' wsf ;"lrt ofo]t Yj 5u' af+nfu' ;'?jft v .
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Boarding houses - As Kathmandu continues to become the
center of business and government administration, migra-
tion, either transitory or permanent, will swell the population
and increase the demand for housing. Homeowners who are
not inclined to operate serviced businesses could still make
productive use of their buildings. These could be renovated
to serve the housing needs of small families or individuals.

kfx'gf 33/x? - h:f} sf7df8f}+ Jofkf/ / ;/sf/L k|zf;gsf] s]Gb|
ljGb' /xFb} u5{, :yfoL jf c:yfoL a;fO{ ;/fO{n] ubf{ -oxfF_
hg;+Vof a9\b} u5{ / o;n] cfjf;sf] ef/nfO{ a9fpg]5 . ;]jf
;lxt sf] Jofkf/ ug{ grfxg] 3/ wgLx?n] cem} klg cfkm\gf
3/x?sf] pTkfbg d"ns k|of]hg ug{ ;Sg] 5g\ . logLx?nfO{
lh0ff]{åf/ u/]/ ;fgf kl/jf/ jf JolQmx?nfO{ ;]jf k'/\ofpg ;Sb5g\
.

kfxfF 55]Ft - u'ln o]Fb] Jofkf/ j ;/sf/L k|zf;gof s]Gb| ljGb' h'of
RjgL, :yfoL jf c:yfoL a;fO{ ;/fO{g+ ofgf -yg_ hg;+Vof cKj
h'h'+ jgL j y's]+ cfjf;of ef/oft cKj]sf laO{ . ;]jf ;lxtof
Jofkf/ ofo\ doMlk+ 5]FFy'jf to;+ cem g+ yMu' 5]Ftou' pTkfbg d"ns
k|of]hg ofo kmO{ . y'ldt lh0ff]{4f/ ofgf lrw+u' kl/jf/ jf
JolQmto\t ;]jf aL km} .

Fig. 23. Adaptive re-use as a cafe.
Left: Jangam Matha, Dattatriya, Bhaktapur. An old, ruined matha was restored for re-
use as a restaurant on the first floor and shop fronts on the ground floor. Adaptive re-use
of old houses could easily generate money for maintenance as well as return a good profit
to the owner. Middle: Bhailadyo Sattal, Taumadhi, Bhaktapur. The restoration of this
sattal by the Bhaktapur Development Project, with some changes in the historical build-
ing for use as a small restaurant, became one of the attractions for local people and for-
eigners alike in Bhaktapur. Right: A house built after the 1934 earthquake in
Kathmandu Darbar WHS has been turned into a restaurant, which has become one of
the busiest restaurants in the center of the city.

lrq @@##= Sofkm]ssf] ??k kkl/dflh{t kk'gk{{|of]hg
afofFM h+ud dy, bQfqo, eStk'/ . Pp6f k'/fgf] eTs]sf] dynfO{ kl/dfh{gsf ;fy 
k'g/f]Tyfg ul/ klxnf] tNnfdf /]i6"/fF / e'O{F tNnfdf k;n sjnsf] ?kdf k|of]u ulPsf]
. kl/dfh{gsf ;fy k'gk|{of]u ul/Psf k'/fgf 3/x?af6 ;+ef/sf] nflu /sd / w/wgLnfO{
/fd|f] gfkmf cfh{g x'g]5 . larM e}nBf] ;Qn, tf}d9L, eStk'/ . eStk'/ ljsf;
kl/of]hgfåf/f P]ltxfl;s 3/nfO{ s]xL km]/abnsf ;fy k'g/f]Tyfg ul/ Ps ;fgf] /]i6"/fFsf]
?kdf k|of]u ul/Psf] of] ;Qn eStk'/df :yfgLo hgtfsf ;fy} ljb]ZfLx?sf dfem klg
plQs} nf]slk|o eP . bfofFM sf7df8f}+ b/jf/ lj;+If]df, !(() sf] e"sDk kl5 agfO{Psf]
Pp6f 3/nfO{ /]i6"/fFdf kl/jt{g ul/of] h'g dWo zx/s} Ps Jo:t /]i6"/fF ePsf] 5 .   

lrq @@##=Sofkm]of ??k kkl/dflh{t kk'gk{{|of]hg
vj] h+ud dy, bQfqo, Vjk . 5u' k'nf+u' b'gfRj+u' dyoft kl/dfh{ggfk+ k'g/f]Tyfg ofgf
Gxfkf+u' t+o\ /]i6"/fF j 5|o\nL -a+to\_ k;M sjof ?ko\ 5\o\nftMu' . kl/dfh{gof gfk+
k'gk|{of]u ofgf tMu' k'nf+u' 5]Ftou' kfv]+ Nxf]g]u'of lglt+ /sd j wgLoft afnf+u' gfkmf
cfh{g HjL . lar]M e}nBf] ;QM, tf}d9L, Vjk . Vjk ljsf; kl/of]hgfkfv]+ P]ltxfl;s
5]Foft 5'+ xLsf k'g/f]Tyfg ofgf 5u' lrw+u' /]i6"/fFof ?ko\ 5\onf tMu' Yj ;QM Vjko\
:yfgLo hgtfof gfk+ ljb]ZfLto\ k'rn] g plnx] nf]slk|o h'n . hj]FM o]F nfos' lj;+Ifo\,
!(() of e"vfo  lnkf bos'u' 5vf 5]Foft /]i6"/fFo\ xLsn u'u'sL by' zx/of x] 5u'
Jo:t /]i6"/fF h'u' b' .



Setting conservation objectives 39

Exhibit venues/Crafts center shops - Kathmandu is rich in
traditional crafts. Many crafts such as the woodcarving, metal
craft, weaving, pottery and the paper industry still thrive
today. Although there are a lot of people who are involved in
these crafts, there seems to be a lack of a proper marketing
scheme to promote the products. Display centers and stores
for such goods would be well-sited in ancestral houses.

The important thing about adaptive re-use is that it provides
a means of maintenance for existing structures. The possible
uses of houses need not be limited to those that relate to the
past like art and craft antique shops. Houses can continue to
thrive as a haven where the old co-exists with the new.
Kathmandu can retain its authenticity as a heritage town
while adapting to changes brought about by development.
This way, it becomes a living and functional historic town.

k|bz{gL ::yn÷;LNk ss]Gb|x? - sf7df8f}+ k/Dk/fut l;Nksf/Ltfdf
wgL 5 . sf7sf] s'+bfO{, wft'sf] snf, a'gfO{, s'Dxfn] / sfuh
pBf]u h:tf snfx? cem} klg kmi6fO{ /fv]sf 5g\ . o:tf
snfsfl/tfdf nflu/x]sf JolQmx? w]/} eP klg o:tf pTkfbgx?sf]
k|j4{gfy{ plrt ahf/ Joj:yfsf] sdL /x]sf] b]lvG5 . o:tf
;fdfgx?sf] k|bz{g / e08f/ ug{sf] lgldt k'Vof}{nL 3/ k|of]u ug{
;lsG5 .

kl/dfhL{t k'gp{kof]udf d'Vo s'/f of] 5 ls o;n] ljBdfg
;+/rgfx?sf] dd{t ;+ef/sf] nflu Pp6f pb]Zo lbG5 . 3/x?sf]
;+efljt k|of]u eg]sf] o;nfO{ ctLt ;+u g} hf]8\g] snf / l;Nk
k;n sf] ?kd} ;Lldt /fVg' cfjZos 5}g . 3/x? k'/fgf] / gofFsf
larsf] ;xcl:tTj x'g] :yfgsf] ?kdf lg/Gt/ km:6fpg ;Sb5 .
sf7df8f}+n], ljsf;n] Nofpg] kl/jt{g ;+u ;fd~h:o /fv]/ klg,
;Dkbf zx/sf] ljZj;lgotf sfod /fVg ;Sb5 . o;/L of] Ps
hLjGt / sfd lbg] vfnsf] P]ltxfl;s zx/ x'g hfG5 .

k|bz{gL ::yn÷;LNk ss]Gb|t - o]+b] k/Dk/fut l;Nksf/Ltfo\ wgL b'
. l;+of s'+bfO{, a;fof snf, a'gfO{, s'Dxf / Ej+ pBf]u y]+hfu' snft
cem g Ajngf Rj+u' b' . yGofu' snfsfl/tfo\ h'of Rj+lk dg't
oSj b';f+ pTkfbgof k|j4{gfy{ plrt ahf/ Joj:yfo\  sdL vg]b'
. yGofu' ;fdfgtou' k|bz{g j e08f/of lglt+ k'Vof}{nL 5]F 5\on]
Ho' .

kl/dfhL{t k'gkof]uo\ d"Vf+ wofu' x] Yj+ ljBdfg ;+/rgfo\t
Nxf]g]Hofof nflu 5u' pb]Zo laO{ . 5]Ftou' ;+efljt 5\on] Hof
wfoj+ x] Yj}t ctLt gfk+ :jfs]u' snf j l;Nk k;Mof ?ko\ x] hs
;Lldt ofo\ dfu' cfjZos db' . 5]Ft k'nf+u' j Gx'u'of bYjL]
;xcl:tTj HjLu' yfo\of ?ko\ lg/Gt/ Ajngf jg]km' . ljsf;+ xO{u'
kl/jt{ggfk+ ;fd~h:o tofg+, o]Fb]g+ ;Dkbf gu/of ljZj;lgotf
sfod ofo]km' . yy] Yj 5u' hLjGt j Hof aLu' P]ltxfl;s gu/
h"jgL .

Fig. 24. Adaptive re-use for craft center shops.
Taja Matha, Dattatriya, Bhaktapur.  An old matha was adapted for re-use as a hand-
icraft bazaar on the exterior and as a workshop for traditional woodcarving in the inner
courtyard.

lrq @@$= ssnf ss]Gb| kk;nssf] nnflu ccg'ss'n kk'gk|of]u
thf d7, btfqo, eQmk'/ . Pp6f k'/fgf] d7nfO{ aflx/kl§ x:tsnf ahf/sf] ?kdf /
leqLrf]snfO{ k/Dk/fut sfi7snfsf] Hof;nsf] ?kdf k'gk|of]u ul/Psf] . 

lrq @@$= ssnf ss]Gb| kk;Mof nnflu ccg'ss'n kk'gk|of]u
tMhf d7, btfqo, Vjk . 5u' k'nf+u' d7oft lkg] kfv] x:tsnf ahfof ?ko\ j b'g] r's]
k/Dk/fut sfi7snfof Hof;Mof ?ko\ k'gk|of]u ofgf tMu'
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v= lj:tf/fy{ ;;Nnfx MM ::yfgsf] cclwstd ppkof]u
lj:tf/ // ccfw'lgs/0f
s= k|To]s JolQmn] afy?d, gofF efG5f h:tf cfw'lgs ;'ljwfx?
rfxG5g\ . xfn /x]sf] 3/nfO{ lj:tf/ dfq u/]/ klg ldnfpg
;lsG5, k'/fgf] P]ltxfl;s 3/nfO{ eTsfP/ k'glg{df0f g} ug'{ kg]{
cfjZostf b]lvb}g . :yfgsf] sNkgfzLn k|of]uåf/f hLjgz}nLdf
;'wf/ Nofpg ;lsG5 . 

b. Advice on extensions: maximizing use of space
through extensions and modernization
a. Everybody wants to have modern facilities such as bath-
rooms, new kitchens and so on. These can often be accom-
modated in extensions to the existing building rather than
demolishing and rebuilding the historic house. Imaginative
use of space can improve better living conditions.

v= lj:tf/fy{ ;;Nnfx MM yyfo\of kkmSj ccKj ppkof]u
lj:tf/ jj ccfw'lgs/0f
s= k|To]s dg'v+ afy?d, Gx"u' efG5f y]+ Gofu' cfw'lgs ;'ljwft
oo]ls . cf b'u' 5]Foft lj:tf/ hs ofgf+ g+ Yj Hofl5+s] Ho', k'nf+u'
P]ltxfl;s 5]Foft y'gf k'glg{df0f ofo]dfu' cfjZos vlgd? .
yfo\of sNkgfzLn k|of]u+ hLjgz}nLO{ ;'wf/ xo]km' . 

Fig. 25. Adaptive re-use for shopping complex.
Top: Some parts (mainly cowshed and stable) of the Baber Mahal, a 20th century
palace was restored and extended for re-use. Bottom: Baber Mahal Revisited,
Kathmandu. Today it is famous for its shopping complex and eateries. It was the first
major, high-end, private, adaptive re-use project in the country.

lrq @@%= lssgd]n 33/ssf] ??kdf ccg'ss'n kk'gk|{of]u 
dflyM @) cf}+ ztfAbLsf] b/af/sf] s]xL efu -vf;ul/ uf]7 / tj]nf_ nfO{ lh0ff]{åf/ ul/
k'gk|of]udf NofOPsf] . tnM aa/dxn l/lelh6]8, sf7df8f}+ . cfhsn of] 7fpF lsgd]n
3/ / vfgfsf] lgldQ k|Voft 5 . of] b]zs} k|yd 7"nf] pRr txsf] JolQmut cg's'n
k'gp{kof]u sf] kl/of]hgf lyof].

lrq @@%= Gofo\ lld 55]Fof ??ko\ HHofl5+ssy+ kk'gk|{of]u 
Rj]M 5u' lj;f}+ ztfAbLof b/af/of 5'+ efuoft -vf;ofgf uf]7 j tj]nf_ lh0ff]{åf/ ofgf
k'gk|of]uo\ xof tuM' . Sj]M aa/dxn l/lelh6]8, o]++ . yf}+sGx] Yj yfo Gof\old 5]F j gou'of
nflu gf+bF h' . Yj b]of x] Gxfkf+u' tw+u' pRr txof JolQmut cg's'n k'gp{kof]uof
kl/of]hgf h'n .
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b. Houses can be enlarged by the sympathetic addition of
floors, rather than by demolition and rebuilding. This will
save the lower structure and save hard-earned money.
Repairs are then reversible and the option for restoration of
the historic core of the building in the future will be main-
tained. The value of old buildings in Kathmandu may soon
take on the same status as a valuable financial asset as old
buildings do in more economically developed countries.

v= 3/nfO{ eTsfP/ k'glg{df0f ug'{sf] ;§f ;Dj]bgzLn eP/
tNnfx?sf] yk u/]/ klg 7"nf] ug{ ;lsG5 . o;n] tNnf]
;+/rgfnfO{ arfpg] x'G5 / d]xgt ;fy sdfPsf] k};fnfO{
arfpFb5 . o;/L ul/Psf] dd{t sfo{nfO{ pN6fpg ;lsG5 /
eljiodf 3/sf] P]ltxfl;s kl/rodf k'gM km{sg ;Sg] ljsNk
sfod /xg ;lsg]5 . sf7df8f}+sf k'/fgf 3/x?sf] d"No klg l5§}
g} Ps d"Nojfg cfly{s ;DklQsf] :t/df k'Ug ;Sb5 h:tf] ls
cfly{s ?kn] al9 ljsl;t d"n"sx?df 5g\ . 

v= 5]Foft y'gf xfsg+ bo]s] of ;§f t+to\u' ;Dj]bgzLn yk ofgf
g+ tVvf ofo]\Ho' . y's]+ Sj]of ;+/rgfoft ar] ofO{ j d]xgt+ sdfo\
ofgf tMu' w]af ar] ofO{ . yy] ofgf Nxf]gf tMu' Hofoft pN6] ofo\
kmO{ j eljioo\ 5]Fof P]ltxfl;s kl/ro\n] xfsg+ Nof+jg]u' km}u'
ljsNk bofj+ RjgL . o]Fof k'nf+u' 5]Ftou' d"M g ofsg+ x] 5u'
d"Nojfg cfly{s ;DklQof :t/o\ Yog] km', uo\ls cfly{s ?k+ cKj
ljsl;t d'n'so\ b' . 

Fig. 26.  Additional floors
Left: House in Taumadhi, Bhaktapur. Adding a floor without damaging the original
lower structure and maintaining the jhingati roof overhang is the best solution to get more
living space. Right: House in Svatha, Patan. Another satisfactory solution, preserving
the lower floors of the old house rather than rebuilding with modern materials.

lrq @@^= yk ttNnfx?
afofFM tf}d9L If]qsf] 3/, eQmk'/ . lem+u6Lsf] 5fgfnfO{ sfod /fv]/ k'/fgf] tNnf]
;+/rgfnfO{ gljufl/sg tNnf yk ug'{ g}] :yfg a9fpg] ;jf]{Qd pkfo xf] . bfofFM :j7sf]
3/, kf6g . cfw'lgs ;fdfu|L k|of]u u/]/ k'glg{df0f ug'{sf] ;§f k'/fgf] 3/sf tNnf]
tNnfx?nfO{ hf]ufpg] ;Gtf]ifhgs ;dfwfg xf] .

lrq @@^= cKj ttFt
vj]M tf}d9L nfufof 5]F, Vjk . cfFo\kf kf}oft tof+t'+ k'nf+u' Sj]of ;+/rgfoft d:o+s';] t+
yk ofo]u' x] yfo\ a9] ofo]u' of ;jf]{Qd pkfo v . hj]M :j7of 5]F, on . cfw'lgs
;fdfu|L 5\onf k'glg{df0fof ;§fo\ k'nf+ 5]Fof Sj] Rj+u' t+to\t hf]u] ofo\u'' ;Gtf]ifhgs
;dfwfg v .



Heritage Homeowner’s Preservation Manual42

c. Homeowners have always complained that there are not
enough openings for light and air circulation in old houses.
This leads to ground damp problems and poor living condi-
tions. These problems are inherent to old houses, but there
are many simple and cheap solutions. Extra light can be
admitted by making fixed lattices openable by installing suit-
able hinges and glazed shutters (see Adaptation of openings
in Chapter 5). Dormer windows can be added to the rear
slopes of roofs.

d. Vertical division is one of the causes of losing living space
because it involves the loss of large amounts of floor area to
accommodate new staircases, lobby and partition walls. It is
advisable to divide horizontally not to lose space for individ-
ual lobbies.

u= 3/ wgLx?n] ;w} u'gf;f] ub{5 ls k'/fgf] 3/x?df k|sfz /
xfjf ;+rf/sf] lgldQ kof{Kt v'Nnfkgf x'Fb}g . o;n] ubf{ e'O{
cf]l;g] ;d:of / v/fa hLjg cj:yfsf] >[hgf x'G5 . oL k'/fgf
3/x?sf] cleGg ;d:ofx? x'g\ t/ o;sf w]/} ;fdfGo / ;:tf
;dfwfgx? 5g\ . :yL/ /x]sf cfFvL em\ofnx?df pko'Qm sAhf
xfn]/ vf]Ngx'g] u/]/ / P}gf vfkfx? /fv]/ al9 k|sfz cfpg
lbg]ug'{ kb{5 . -x]g'{xf]nfM cWofo ^ df em\on / 9f]sfsf] cg's"ntf_
k5fl8sf] le/fnf] 5fgfdf a'O+unsf] em\ofn -8f]/d/_ yk ug{
;lsG5 . 

3= 7f8f] ljefhgg} afF; :yfgsf] sld eP/ hfg'sf] Pp6f sf/0f
xf] lsgeg] o;n] gofF e/\of+u, af6f], ljefhg uf/f]nufpg w]/}
If]qkmnsf] cfjZostf x'G5 . JolQmut af6f]sf] lgldQ :yfg
gu'dfpg efuaG8f ubf{ 7f8f] gu/L txut lIflthLo efu nufpg
al9 pko'Qm x'g]5 . 

u= 5]F y'jfto\;+ GXofan]+ lvgL ls k'nf+ 5]Fto\s] hM j kmo\ ;+rf/of
lglt+ kof{Kt v'Nnfkg db' . y's]+ ofgf a+ cf]; HjLu' ;d:of j
af+dnfu' hLjg cj:yfof >[hgf HjL . Yj k'nf+ 5]Fy'jfto\u' cleGg
;d:of v t/ y's]of oSj ck'u' j b+u' ;dfwfgt b' . :yL/ h"u'
ltls em\ofto\s] Hofl5+ sy+ sAhf tof rfo\s] hLMsf j Gxfos+
vfkft tof cKj hM jo\s] Ho" . -:jof lb;+M cWofo ^ no\ em\of
j n'vf of cg's"ntf_ No'g]of kfn'u' kf}no\ a'O+uMof em\of -8f]/d/_
yko\ ofo\km' . 

3= 7f8f] ljefhg x] Rjg] yfo\ Dxf] h'of j+u'of 5u' sf/0f v 5fo\
wf;f y's]+ Gx'u' :jfg], nMj, ljefhg kMvf to\t oSj yfo\ dfnL .
JolQmut nMjof lglt+ yfo\ u'd] dodo\t Aof3 h'Oan] 7f8f] dof;]
txut lIflthLo efu nu] ofo]u' cKj pko'Qm HjL . 

Fig. 27.  Dormer window.
Cupin Ghat Sattal, Bhaktapur. A dormer window was introduced on the courtyard
façade of the building to get more light and air circulation. 

lrq @@&== aa'Oun eem\ofn
r'lkg3f6 ;tn eQmk'/ . 3/sf] rf]slt/ a'Oun em\ofn /fv]/ al9 k|sfz / xfjf ;+rf/
ul/Psf]  .

lrq @@&= a'Oun em\of
r'lkg3f6 ;tM Vjk/ . 5]Fof rf]skfv] a'Oun em\of tof cKj hM j kmo\ ;+rf/ ofu' . 
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Fig. 28.  Vertical division.
Left: House divided in several parts after vertical division. Middle:  A narrow house
with minimal width remains after vertical divisions of this house, with not enough space
for even a minimum size room in one floor. Right: A small fragment remains after ver-
tical division. What will happen to these houses in the next vertical separation?

lrq @@*= 77f88f] lljefhg
afofFM 7f8f] ljefhg kZrft cg]s 6'qmfdf afl8Psf] 3/ . lardfM cToGt sd rf}8fO
ePsf] Ps ;fFu'/f] 3/sf] tNnfdf Go"gtd ;fOhsf] sf]7fsf] lgldQ klg kof{Kt :yfg
gePsf] . bfofFM 7f8f] ljefhg kZrft ;fgf] 6'qmf afFls /x]sf] 5 . csf]{ 7f8f] ljefhgsf]
cj:yfdf oL 3/x?sf] xfnt s] xf]nf <

lrq @@*= 77f88f] lljefhg
vj]M 7f8f] ljefhg kZrft oSj 6'qmfo\ af8] h"u' 5]F . laro\M t:;s+ rLMAofu' 5]Fof tNnfo\
Go"gtd ;fOhof sf]7fof lglt+ t+ kof{Kt yfo\ db'u' . hj]M 7f8f] ljefhg kZrft rLs' 6'qmf
afFls bgL . d]u' 7f8f] ljefhgof cj:yfo\ Yj 5]Fto\u' 5' xfnt HjL <
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Fig. 29.  Vertical division.  
Before reconstruction of the left part of this house, it appeared externally as one
house, even though it was already vertically divided in several parts. 

lrq @@(= 77f88f] lljefhg
3/sf] afofF efu k'glg{df0f ug{ cufl8 of] aflx/af6 Ps} 3/ h:tf] b]lvGYof] hjls
o;nfO{ 7f8f] ljefhg ul/ cg]s efudf jfFl8 ;lsPsf] lyof] . 

lrq @@(= 77f88f] lljefhg
5]Fof vMu' efu k'glg{df0f of\o GXof] lkg] kfv]+ 5vf 5]F y]+ Rj+u' Yj 7f8f] ljefhg ofgf
oSj efuo\ O{g] w'+sn . 
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CHAPTER  4

UDERTAKING CONSERVATION

4.1 Legislative Framework
Guidelines, Regulations and Restrictions
Q. Do homeowners need a permit to build? Do they
know the difference between repair, renovation, remod-
eling and reconstruction? Professional technical advice?
A. The first thing is to assess what your aim is and see what
the options are. This is usually best undertaken between the
family members and interested parties. It is important that
the regulations and guidelines are understood and that the
proposal is realistic. The second thing is to see if there is a
real necessity to undertake expensive and perhaps unneces-
sary rebuilding work and whether repair, renovation or exten-
sion can solve the problem more cheaply. Only after explor-
ing the options and checking the details against the bylaws,
should you decide what building action to take. Does it
involve the services of an architect or can the matter be dealt
with by a contractor with the right mix of skills? List all your
needs and requirements and include sketch plans of the
house with the relevant details. This will help whoever you
approach to understand what you need more clearly. The
next step is to check with the Municipality for information
they require to lodge the building application. It is important
that the architect or contractor has the necessary understand-
ing of the building restrictions in order to assure you good
service with the minimum of problems.

Q. What are the height restrictions?
A. 35 ft high inside the Monument Zones and 45 feet high
outside. It must be made clear that the height is the apex of
the roof, that is the ridge line. The maximum height includes
a top terrace or cover for the stairway. Height limits are pre-
scribed not only for overall building height, but also the max-
imum floor to floor height which is 8'0"  in all historical core
areas.

cWofo $$

;+/If0f uul/+b}

$$==!! ssffgg''ggLL JJoojj::yyff
dfu{ llgb]{zgx?, llgodx? // kk|ltaGwx?
k|= ss] 33/ wwgLx?n] llgdf{0f uug'{ ccufl8 ll:js[tL lng ccfjZos 55g\
< ss] lltgLx? nnfO{ ddd{t, llh0ff]{åf/, ll/df]8]ln+u // kk'glgdf{0fsf
aLrsf] ccGt/ aaf/] yyfxf 55 << kk]zfut kk|fljlws ;;Nnfx<
p= klxnf] s'/f xf] cfkm\gf] p2]Zo s] xf] egL lgSof]{n ug'{ / s]
lasNkx? 5g\ egL x]g'{ . of] sfo{ k|foM w]/} h;f] cj:yfdf
kl/jf/sf ;b:ox? / ?lr /fVg] ;d"x aLr ul/g' pQd x'G5 .
lgodx? / dfu{ lgb]{zgx? a'e\mg' dxTjk"0f{ 5 / k|:tfj jf:tljs
x'g' k5{ . bf]>f] s'/f eg]sf] of] x]g'{ xf] ls s] vlr{nf] / ;+ejtM
grflx+bf] k'glg{df0f ug'{ ;fFRr} g} h?/L 5 jf s] dd{t, lh0ff]{åf/
jf lj:tf/n] ;d:ofsf] ;:tf] ;dfwfg lbg ;S5 . ljleGg
ljsNkx?sf] /fd|f] cGj]if0f u/]/ / lgod, ljlgodx? lj:t[t ?kn]
hfFr ul/;s]kl5 dfq lgdf{0f sfo{ s;/L cufl8 a9fpg] xf] egL
lg0f{o ul/g' kb{5 . s] o;df jf:t'ljbsf] ;]jf rflxg] x'G5 jf of]
sfd 7]s]bf/ / ;Lksf] l7s ;ld>0f n] ;DkGg ug{ ;lsG5 <
cfkm\gf ;Dk"0f{ cfjZostfx?sf] ;"lr tof/ ug]{ / cfjZos
lj:t[ttf ;fy 3/sf] -:s]r Knfg_ v];|f of]hgf ;dfj]z ug]{ .
o;n] cfk'mnfO{ hf] sf]xL ;+u s'/f ubf{ klg cfk\mgf egfO{ :ki6
;+u /fVg ;xof]u k'/\ofpg] 5 . csf]{ kfOnf eg]sf] lgdf{0fsf] nflu
b/vf:t lbg cfjZos ;"rgf af/] gu/kflnsf;+u a'e\mg] xf] . of]
dxTjk"0f{ 5 ls jf:t'ljb jf 7]s]bf/n] 3/ xbjlGbx? af/] cfjZos
;a} s'/fx? /fd|/L a'e'mg tfls lgdf{0f qmddf Go'gtd ;d:of
;lxt /fd|f] ;]jf k|bfg ug{ ;sf];\ . 

k|= pprfO{sf] xxbalGb ss] 55g\ <<
p= :df/s If]q leq #% kmL6 / aflx/ $% kmL6 sf] prfO{ . prfO{
eg]sf] 5fgfsf] 6'Kkf jf w'/L xf] eGg] /fd|/L a'e\mg' kb{5 .
clwstd prfO{df dflysf] sf}zL jf e/\of+u 5f]Kg] ;lxt ;+nUg
5g\ . prfO{ ;Ldfdf vfnL ;Dk"0f{ 3/sf] prfO{ dfq xf]Og tyfkL
tNnf b]lv tNnf aLrsf] clwstd prfO{ klg lgwf{/0f ul/Psf]
5, h'g ls ;a} P]ltxfl;s d"n If]qx?df * kmL6 /x]sf] 5 . 

cWofo $$

;+/If0f oofgf RRj+u'

$$==!! ssffgg''ggLL JJoojj::yyff

dfu{ llgb]{zgt, llgodt // kk|ltaGwt
k|= 55' 55\]Fy'jf tt;]+ llgdf{0f oofo] GGXof] OOhfht ssfo] ddfnf 55' OOD;+
Nxjg]u', llh0ff]{åf/, ll/df]8]ln+u jj kk'glg{df0fof llaro\ oof ccGt/ aaf/]
:o'nf kk]zfut kk|fljlws ;;xnxM<
p= Gxfkf+ yMu' p2]Zo 5' vM wsf lgSof]{n ofo]df j 5' ljsNkt b'
wsf :j]df . Yj Hof cKj cj:yfo\ kl/jf/of b'hlk+ j ?lr b'lk+
;d"x lar] ofo]u' pQd HjL . lgodt / dfu{ lgb]{zgt YjLs]u'
dxTjk"0f{ h' j k|:tfj jf:tljs HjLdf . bf]>f] v+ w}u' Yj :j]u' v
ls 5' vlr{nf] j ;+ejtM Djfu' k'glg{df0f ofo]u' wfTy]+ x] h?/L vnf
jf 5' Nxjg]u', lh0ff]{åf/ jf lj:tf/+ ;d:ofof b+u' ;dfwfg aLkm'nf
. yLyL ljsNktou' af+nfs cGj]if0f ofgf j lgod, ljlgodt
lj:t[t ?k+ hfFr ofo] w'+sf hs lgdf{0f Hof uy] GXof]g] o+s]u' wsf
lg0f{o ofo]df . 5' y's] jf:t'ljbof ;]jf dfln jf Yj Hof 7]s]bf/
j ;Lkof kfol5u' ;ld>0f+ ;DkGg ofo] km}nf < yMu' km'Ss
cfjZostf tou' ;"lr tof/ of j cfjZos lj:t[ttf gfk+ 5\]Fof
-:s]r Knfg_ v];|f of]hgf ;dfj]z of . y's]+ yMt ;'+gfk+ v+ Nxfo\
an] yMu' v+ :ki6+ to]t Ujfxfln aL . d]u' knf w}u' lgdf{0fof nflu
b/vf:t aLMt dfMu' ;"r+ af/] gu/kflnsfo\ Gog]u' v . Yj dxTjk"0f{
h" ls cfls{6]S6 jf 7]s]bf/+ 5]F xbjlGbt af/] dfMu' km'Ss v+t
af+nfSs  YjLls tfls lgdf{0f qmdo\ Go'gtd ;d:of gfk+ af+nfu'
;]jf k|bfg ofo\ kmo]df . 

k|= ::df/s IIf]qo\ pprfO{of xxbalGb 55' bb' <<
p= :df/s If]q b'g] #% kmL6 j lkg] $% kmL6of prfO{ . prfO{
w}u' kf}of Rjsf jf w'/L vM w}u' af+nfs YjLs] df . clwstd
prfO{no\ Rjsfof 6/]; jf :jfg] TjlKju' gfk+ ;+nUg b' . prfO{
;Ldf no\ vfnL ;Dk"0f{ 5]Fof hf hs dv' tyfkL t+ j t+of aLro\
of clwstd prfO{ g+ lgwf{/0f ofgf tMu' b', u'u' ls km'Ss
P]ltxfl;s d"n If]qo\ * kmL6 v . 
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Q. Will I be permitted to put disk antenna and water
tank above the roof line?
A. No. In the Monument Zones, water tanks and antennas
cannot be above the 35 foot line. These are treated as part of
the building.

Q. Does this include flat roofed buildings?
A. No flat roofs. All buildings should have sloping roofs
covered in an acceptable material, preferably jhingati roof tiles
or terracotta colored zinc sheet.

k|= ss] dd ll8:s PPG6]gf // kkfgL 66]+sL 55fgf //]vf ddfly //fVg kkfpF5' <<
p= x'Fb}g . :df/s If]qx?df kfgL 6]+sL / PG6]gf nfO{ #% kmL6 /]vf
eGbf dfly x'g x'b}g . logLx?nfO{ 3/sf] Ps c+usf] ?kdf lnOG5
.

k|= ss] rr]K6f] 55fgf eePsf 33/x? ;;dfj]z 55g\ <<
p= r]K6f] 5fgf /fVg' x'Fb}g . ;a} 3/x?df dfGo ;fdfu|L, ;s];Dd
lem+u6Ln] jf /ftf] /+u nufPsf] h:tf kftf sf] t];f{] 5fgf x'g' kb{5
. 

k|= 55' hhL+ llhu' ll8:s PPG6]gf jj nnM 66]+sL kkf} //]vf RRj] tto\ kkm'nf <<
p= dHo' . :df/s If]qo\ nM 6]+sL j PG6]gfoft #% kmL6 /]vf+ Rj]
to\ db' . y'ldt 5]Fof 5u' c+uof ?ko\ sof tMu' b' .

k|= 55' yy's] kkfr'u' kkf} bb'u' 55]Ft ;;dfj]z hh"nf <<
p= kfr'u' kf} to\ dHo' . bSj 5]Ftos] dfGo ;fdfu|L, kmSj cfFokf+
jf ckf /+u t}tu' h:tf kftfof kfn'u' kf} HjLdf . 

Fig. 30.  Fixing overall building height.  
Top: The top of the ridge line, not the top of the living space must not exceed 35'.
Bottom: New houses must have a sloped roof to match old houses. Dormers could be
added for more light and air circulation.

lrq ##)= 3/ssf] kk"/f pprfO{ ssfod uug]{
dflyM w'/Lsf] 6'Kkf, gls /xg] :yfg #% kmL6 eGbf al9 x'g' x'Fb}g . tnM k'/fgf 3/x?
;+u ldNg] ul/sg gofF 3/sf] 5fgfx? t];f]{] x'g' kb{5 . al9 k|sfz / xfjf ;+rf/ sf]
lgldt j'Oun e\mofn yk ug{ ;lsG5 . 

lrq ##)= 5]Fof kk"/f hhfM ssfod oofo]u'
Rj]M w'/Lof Rjsf g ls Rjg]u' yfo\ #% kmL6 l;s]+ cKj HjLdHo' . Sj]M k'nf+u' 5\o]+t gfk+
ldn] HjLs Gx'u' 5\o]+of kf}tM HjLdf . cKj hM j kmo\ ;+rf/of nflu aO{un] em\oft yk]
ofo] Ho' . 

Fig. 31.   Apex of the building. 
Top: Taumadhi Square, Bhaktapur. Disc antennae and water tanks are a big eyesore.
They are about one floor higher than the roof of the building. Middle: Patan Darbar
WHS. A water tank as well as a sign on the house to the right is above the ridge line.
Bottom: There are ways to keep disc antenna and water tanks below the height limit. 

lrq ##!!= 3/ssf] 66'Kkf
dflyM 6f}d9L If]q, eQmk'/ . l8:s PG6]gf / kfgL 6]+sLx? cToGt s'?k b]lvG5g\ . ltgLx?
3/sf] 5fgf eGbf sl/j Ps tNnf prf b]lvG5g\ . larM kf6g b/af/ If]q . kfgL 6]+sL
sf] ;fy} 3/sf] bfofF lt/ /x]sf] Ps ;fOgaf]8{ 3'/L /]vf eGbf dfly 5 . tnM l8:s PG6]gf
/ kfgL 6]+sLnfO{ prfO{ ;Ldf d'gL /fVg] pkfox? 5g\ . 

lrq ##!!= 5]Fof RRjssf
Rj]M 6f}d9L If]q, Vjk . l8:s PG6]gf j kfgL 6]l+st t:;s+ af+dnf vg]b' . y'lk+ 5]Fof kf}
l;of+ sl/j 5t+ tMhf vg]b' . laro\M n nfo]s' lj= ;+= If]=, on . nM 6]+lsof gfk+ 5\]Fof
hj kfv] b'u' 5u' ;fOgaf]8{ 3'/L /]vf+ Rj] nf . Sj]M l8:s PG6]gf j nM 6]+lsoft hf ;Ldf
b'g] nfs]u' pkfot b'\ . Sj]M k'nf+ 5\]F t gfk+ ldn] HjLs Gx'u' 5\]Fof kf}t kmn'u' HjLdf .
cKj hM j kmo\ ;+rf/of] lglt+ a'O{un] e\moft yk] ofo] Ho' . 
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Q. If I build in the Monument Zone (MZ) can I put in
bigger windows and different details than original?
A. Windows in the MZ are supposed to be 3 feet wide by 5
feet high and can be double or triple bays. If an old house is
being renovated, the owner must re-use as much of the orig-
inal material as possible including windows. New details
should match the quality of the originals. The general
arrangements of the facades must follow the flow of the
adjoining properties.

Q. For security I would like to have rolling steel shut-
ters on my property.
A. No rolling shutters are allowed in the MZ. There are tra-
ditional solutions to the problem. One example is to use
folding timber shutters lined with steel for added security.

k|= oolb dd}n] ;;+Dkbf IIf]qdf 33/ llgdf{0f uu/] eeg] dd}n] 77"nf] ee\mofn //
cGo ddf}lns ttTjx?  kkm/s //fVg kkfp5' <<
p= :df/s If]q leq e\mofnx? ;fwf/0ftof # kmL6 rf}8f / % kmL6
prfO{sf] x'g'k5{ / of] b'O{ jf # d'v] sf x'g ;S5g\ . olb k'/fgf]
3/nfO{ lh0ff]{åf/ ul/Psf] 5 eg] e\mofn ;lxt oyf;So k'/fgf]
;fdu|Lx? k'gM k|of]udf NofOg' k5{ . gofF tTj k'/fgf] ;+u
u'0f:t/df d]n vfg' kb{5 . df]x8fsf] ;fdfGo Joj:yfx? ;+u}sf]
3/x? ;+u d]n vfg] x'g' kb{5 . 

k|= ;;'/Iffsf]nflu dd dd]/f] ;;Dkltdf //f]ln+u zz6/x? -::6Lnsf]_
/fVgrfxG5' ..
p= :df/s If]qdf /f]ln+uz6/ nufpg kfO{b}g . o; ;d:ofsf]
k/Dk/fut ;dfwfgx? 5g . yk ;'/Iffsf] lgldQ kmnfd] k|m]d
;lxtsf] k6\ofpg x'g] sf7sf vfkf /fVg' o;sf] Ps pbfxf/0f xf] .

k|= kk|ltjlGwt IIf]qo\ 55\]F bbg wwf;f hhL+ ttMkfu' ee\mof jj dd]u' ttTjt
df}lns ll;j] kkm/s oofgf tto\b' nnf <<
p= :df/s If]q b'g] e\moft # kmL6 Aof j % kmL6 hfofu' HjLdf
j Yj lgKjf jf :j Kjf Dx't'of HjLkm' . olb k'nf+ 5\]Foft lh0ff]{åf/
ofMu' vM;f e\mofgfk+ kmSj k'nf+u' ;fdfu|Lt k'gM 5\on]df . Gx'u'
tTj k'nf+u' gfkF u'0f:t/o\ ldn] HjLdf . df]x8fof ;fdfGo Joj:yft
gfk+ Rj+u' 5]F gfk ldn] HjLdf . 

k|= ;;'/Iffofnflu hhL llhu' ;;DkltO{ //f]ln+u zz6/t tto\ ddfl:t jj ..

p= :df/s If]qo\ /f]ln+uz6/ to] db' . Yj ;d:ofof k/Dk/fut
;dfwfgt b' \. yk ;'/Iffof lglt+ g+ofu' k|m]d gfk+ Yofo] Ho"u' l;+of
vfkf to\u' y's]of 5u' pbfxf/0f v .

Fig. 32.  Appropriate windows for WHS.  
Left: A typical 3'x5' window. Right: Vertical windows are an appropriate mix with
the old houses with traditional carved windows.

lrq ##@@= lj==;+==IIf]== ssf] llgldt ppko'Qm ee\mofnx?
afofFM #’x %’ sf] Ps gd"gf e\mofn . bfofFM s'lbPsf e\mofnx? ePsf] k'/fgf] 3/x? ;+u
7f8f] e\mofnx? pko'Qm b]lvG5 .  

lrq ##@@= lj==;+==IIf]==of llglt+ ppko'Qm ee\moft
vj]M #’x %’ of 5kf gd"gf e\mof .  hj]M s'b]ofgf tMu' e\moft b'u' k'nf+u' 5\]Ft gfk+ tKo+u'
e\moft kfol5 HjLs ldn]h' . 

Fig. 33. Juxtaposition of modern and old structure.
A small but inappropriate addition is more than enough to destroy the beauty of old houses.

lrq ####= cfw'lgss ;;+/rgf // kk'/fgf]ssf] ;;lDd>0f
gldn]sf] Pp6f ;fg} ykn] klg k'/fgf] 3/x?sf] zf]ef g} gi6 ul/ lbG5 .

lrq ####== ccfw'lgss ;;+/rgf jj kk'nf+u' oof ;;lDd>0f
ldn]dh"u' 5u' x] lrw+u' yk+ x] g+ k'nf+ 5\]Fto\u' zf]ef x] gi6 ofgf lan .
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Q. What type of finish can I put on the external walls of
my property?
A. Exterior walls should be pointed with mud mortar or lime
surkhi mortar. If homeowners want to plaster the wall sur-
faces, the finish should be lime plaster and lime wash.

Q. I want to get the maximum space from my property
and I have seen other buildings with three foot can-
tilevers. Can I do the same?
A. No cantilevers are allowed for living spaces. Cantilevers
are allowed above the second floor to protect the walls from
the rainwater and sun, but no room should be built on top of
the cantilever. The only exception is in buildings where there
are projecting upper windows. These should be detailed,
designed and constructed in the traditional manner.

k|= dd]/f] 33/sf] aaflx/sf] uuf/f]df ss:tf] llsl;dsf] ;;dfkg -llkmlgl;+u_
ug{ ;;S5' <<
p= aflx/sf] uf/f]nfO{ df6f] d;nfn] jf r"g;'lv{n] KjfOFgl6+u\ u/]sf]
x'g'kb{5 . olb 3/ wgLn]] uf/f] ;txdf Knfi6/ ug]{ OR5f 5 eg]
;dfkg r"g Knfi6/ / r"g kf]tfO{sf] x'g' kb{5 . 

k|= dd dd]/f] 33/af6 cclwsQd 77fpF rrfxG5' // dd}n] cc? 33/x?df lltg
km"6;Dd kkfvf llgsfnL //fv]sf] bb]v]sf] 55' .. ss] dd TTo:t} uug{ ;;S5' <<

p= a:g] 7fpFsf] nflu kfvf /fVg kfO{b}g . bf]>f] tNNffdfly
uf/f]nfO{ 3fd kfgLaf6 hf]ufpg kfvf /fVg kfOG5 t/ kfvfdfly
sf]]]]7f agfpg kfOb}g . dflyNnf emofnx? Afflx/ cfO /fv]sf\]
3/x?df dfq o;sf] ckjfb x'g ;S5g\ . logLx?nfO{ k/Dk/fut
9fFrfn] lj:t[t ?kdf l8hfOg u/]/ dfq lgdf{0f ul/g' kb{5 .

k|=  hhLu' ;;Dkltof llkg]of cc+uMn] hhL+ uuGofu' ;;dfkg -llkmlgl;+u_
ofo]km'' <<
p=  lkg]of c+uMn] rf d;nf+ jf ;'lv{r"g+ KjfOFgl6+u\ ofgf tMu'
HjLdf .olb 5]F y'jfof c+uMn] Knfi6/ ofo\ dfl:t jMu' vM;f ;dfkg
r"g Knfi6/ j r"g kf]tfO{of HjLdf . 

k|=  hhL+ llhu' ;;Dkltkfv]+ kkmSj ccKj yyfo\ ssfo\ ddfl:tj jj // hhL+
d]d]u' 55]Fto\s] lltg kkm"6tSs kkfvf llksof ttMu' vvgf .. 55' hhL+ ccy]
ofoHo''nf <<
p=  Rjg] yfo\of nflu kfvf to\ db' . lgtF Rj] c+uMoft nM lgefn+
hf]u] ofo\t kfvf to\b' t/ kfvfRj] sf]]]]7f bo]s] db' . Rj]of em\oft
lkg] jof Rj+u' 5]Ft hs y's]of ckjfb HjL km' . y'ldt k/Dk/fut
9fFrf+ lj:t[t ?k+ l8hfOg ofgf hs lgdf{0f ofo]df .

Fig. 34. Cantilever. 
Left: The slope of the cantilever must be constructed of timber. If concrete, then it must
be covered with roof tiles. Right: It must be made clear that no plain concrete cantilever
(B), no balcony (C) and no living space (D) should be built.

lrq ##$= kfvf
vj]M kfvfof :nf]k l;+ kfv]+ bo]sf tMu' HjLdf . olb ;d]G6 s+s|L6ofu' h";f Yj}t
emL8=u\6L Tjk'of tMu' HjLdf . hj] Yj af+nfs :ki6 HjLdf ls ;fwf/0f l;d]06 s+s|L6
kfvf (B) jf kfvfo\ afb{nL (C) jf Rjg]u' sf]7f (D) bo\ dHo' .

lrq ##$= kfvf
afofFM kfvfsf] :nf]k sf7 af6 ag]]sf] x'g' kb{5 . olb l;d]G6 s+s|L6sf] ePdf o;nfO{
6fO{nn] 5f]k]sf] x'g'kb{5 . bfofFM of] /fd|/L :ki6 x'g' kb{5 ls ;fwf/0f l;d]06 s+s|L6
kfvf (B) kfvfdf afb{nL (C) jf a:g] sf]7f (D) x'g' xF'b}g .

A B C D
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Q. I would like to raise the ceiling heights to give more
head room. Can I do this?
A. The floor to floor height needs to match the old building
lines in the adjoining properties and in any case should be no
more than 8 feet. The only exceptions will be where it has
been demonstrated that the original height exceeded this.

k|= dd ssf]7fsf] pprfO{ aa9fpg ttNnfx?nfO{ ccUnf] aagfpg rrfxG5' ..
s] dd oo:tf] uug{ ;;S5' <<
p= tNnf tNnfsf] larsf] prfO{ ;+u}sf 3/x? ;+u ldNg' kb{5 /
h] eP klg of] * kmL6 eGbf cUnf] x'g' x'Fb}g . olb k'/fgf] 3/d} of]
al9 5 egL b]vfpg ;s]sf] v08df dfq o;sf] ckafb x'g ;S5
.

k|=  ssf]7ft tthf oofo]t hhL 55]Fof tt+t tthf oofgf pp7] oofo] ddfl:t jj
. 55' llh+ yyy] oofo\ kkm'nf <<
p= t+ t+ of bYjLof hfM gfk+of 5\]Ft ln;] ldn] HjLdf j GXfu' h";f+
Yj * kmL6 l;s]+ tMhf HjL dHo' . olb k'nf+ 5\]F x] Yj cKj v wsf
Sog] kmM;f hs y's]of ckafb HjL km' .

Fig. 35. Cantilever. 
Left: Cantilever blocks the view as well air circulation to the house next door, if rooms
are built on top of the cantilever. Right: Cantilever construction brings electrical lines
closer to your house, which creates a risk for your family.

lrq ##%= kfvf

afofFM olb kfvf dfly sf]7f agfOof] eg] kfvfn] ;+u}sf]3/df b[io / xfjf sf] ;+rf/nfO{

5]ls lbG5 . bfofFM kfvf n] lah'nLsf] nfOgnfO{ 3/sf] glhs ;Dd NofOlbG5, h'g cfkm\gf]

kl/jf/nfO{ hf]lvdk"0f{ x'g ;S5 .

lrq ##%= kfvf

vj]M olb kfvf of Rj] sf]7f bo]sn wfM;f kfvf gfk+ Rj+u' 5\]Fof b[io j kmo]of ;+rf/oft

kgf laO{ . hj]M kfvf  ljh'nLof nfOgoft 5\]Fof gfk+ Yo+s xof laO{, u'u' ls y kl/jf/oft

hf]lvdk"0f{ HjL km' .

Fig. 36.  Floor height. 
The floor height of new houses is usually raised higher than existing structure. The 2nd
floor of the old house is level with the 1st  floor of new house.

lrq ##^= tNnfssf] pprfO{
w]/} h;f] gofF 3/sf] tNnfsf] prfO{nfO{ ljBdfg ;+/rgf eGbf cUnf] agfP/ /fVf]sf] 5
. k'/fgf]3/sf] bf]>f] tNnf gofF 3/sf] klxnf]] tNnfsf] txdf 5 .

lrq ##^= t+of hhf
cKj Gx' 5]F of t+of hfMoft ljBdfg ;+/rgf l;s]+ p7] ofgf tMu' b' . k'nf+ 5]Fof :jt+
Gx'u' 5]Fof lgt+ t+o\ nf .
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Q. Is it acceptable to add a floor on top of an old house?
A. This is preferable to rebuilding. It will save the historical
layers on the bottom levels, the ancestor's history and tradi-
tional building for future generations. Sometime in the future
it may be desirable to restore the house to its historic config-
uration. Building an additional floor is reversible, but once an
old house is demolished the damage is permanent.
Sometimes the house might need reinforcement to support
the additional weight but this is not so difficult.

As in the ancient cities, old and new buildings are built side
by side in the Kathmandu Valley. We must look for compro-
mise in the design of new buildings to harmonize with the

k|= kk'/fgf] 33/sf] ddfly ccsf]{ ttNnf yyk uug{ kkfOG5 <<
p= k'glgdf{0f ug'{ eGbf of] hflt 5 . o;n] tnsf tNnfx?df
/x]sf P]ltxfl;s tx -kq_ x?nfO{ hf]ufpF5, cfkm\gf k'vf{sf]
O{ltxf;nfO{ hf]ufpF5 / eljiosf lkl9x?sf lgldt 3/df
k/Dk/fut z}nL hf]ufpFb5 . x'g;S5, eljiodf 3/nfO{ k'/fg}
k|f?kdf k'g/f]åf/ ug{ af~5gLo x'G5 . tNnf yk u/]sf]nfO{
pN6fpg ;lsG5 t/ Ps kN6 k'/fgf] 3/ eTsfOof] eg] of] Iflt
;bfsf] nflu x'G5 . slxn] sfFlx yk tf}n wfGg 3/nfO{ yk
;alns/0f ug'{kg]{ x'G5 t/ of] Tolt ufx|f] 5}g .

k|frLg zx/x?df h:t} sf7df8f}+ pkTosfdf k'/fgf / gofF 3/x?
;+u ;+u} agfOPsf 5g\ . xfdLn] k'/fgf ;+u ldNg] ul/ gofF
3/x?sf] l8hfOg ul/ ;Demf}tf ug]{ sf]lzz ug'{kb{5 . k/Dk/fut

k|= llhu' kk'nf+5]F oof RRj] dd]u' tt+ yyk] oofo\ bb'nf <<
p= k'glgdf{0f ofo]u' l;s]+ Yj Ho' . y's]+ Sj]of t+o] Rj+u' P]ltxfl;s
tx -kq_ to]t hf]uo\ ofO{, y k'vf{of O{ltxf;oft hf]u] ofO{ j
eljioof lk+lwto\t 5]Fof k/Dk/fut z}nL hf]uo\ ofO{ . HjL k'm
eljioo\ 5]Foft k'nf+u' x] k|f?ko\ k'g/f]4f/ ofo]u' jf~5gLo HjL .
t+ yk] ofo]u' oft pN6] ofo]k'm t/ 5s k'nf+ 5]Foft y'gls j Iflt
;bf+of nflu HjL . u'An]+ u'an]+ yk ef/ SjaLt 5]Foft yk
;alns/0f ofo\ dfn]k'm t/ Yj pln yfs' dh' .

k|frLg gu/] y]+ :jlgun] k'nf+u' j 5]Ft gfk gfk+ bo]sf tMu' h'n .
emL;+ k'nf+u' gfk+ ldn] HjLs Gx'u' 5]Fto]u' l8hfOg ofgf ;Demf}tf
ofo]u' s't ofo]df . k/Dk/fut z}nLoft sfod ofo]t bsn]

Fig. 37.  Additional floors.
Top: During the mid-20th century there was a trend of adding floors. Bottom left:
Adding more floors on the top of old buildings, if allowed under the bylaws, is always
better than demolishing old houses to rebuild. Once an old house is demolished it can never
be returned to its original state. Bottom right: This is a good compromise of adding a
floor to the old house, at the rear of the house. It appears as if it is a different house at
the back while the front half remains intact.The new floor could have been designed to
match the old style. This is a good example of adding a floor, especially as this doesn't
block the air and light in the narrow lanes.

lrq ##&== yyk ttNnfx?
dflyM dWo @) cf}+ ztflAbdf tNnfx? yk ug]{ rng lyof] . tn aafofFM olb lgodn]
lbG5 eg] k'/fgf] 3/x? eTsfP/ k'glgdf{0f ug'{ eGbf k'/fgf] 3/x? dfly tNnf yk ug'{
hlxn] klg >]i7s/ 5 . k'/fgf] 3/df PskN6 eTsfOof] eg] o;nfO{ k]ml/ k'/fgf] cj:yfdf
slxNo} klg Nofpg ;+ls+b}g . tn bbfofFM k'/fgf] 3/df tNnf yk ug'{ Ps c;n ;Demf}tf
xf], 3/sf] k5fl8 . k5fl8 lt/ of] Ps km/s 3/ b]lvG5 hals cl3Nnf] cw{efu h:tfsf]
t:t} 5 . k'/fgf] z}nL;+u ldNg] ul/ gofF tNnf l8hfOg ug{ ;lsGYof] . tNnf yksf] of]
Ps /fd|f] pbfx/0f xf], vf; u/]/ o;n] ;fFu'/f uNnLx?df xfjf / k|sfz 5]Sb}g .

lrq ##&== yyk tt+t
Rj]M dWo @) cf}+  ztflAbO{ t+ yk ofo]u' rng b' . ssj] vvj]M olb pk lgod+ Ao";f k'nf+
5]Ftos] Rj] t+ yk ofo]u' l;s]+ k'nf+u' 5]Ft y'gf k'glg{df{0f ofo]u' GXofan]+ g+ >]i7s/ h'
. k'nf+ 5]F 5s y'gls y's] oft xfsg+ k'nf+u' cj:yfo\ u'An]+ x] xo] km}dv' . Sj] hhj]M k'nf+
5]F t+ yk] ofo]u' 5u' afFnfu' ;Demf}tf v, 5]Fof No'g] kfv] Yj 5u' km/s 5]F y]+ Rj+ hals
GXof]g]of alR5 efu Gxfkf uy] cy] x] y]+ Rj+ . k'nf+u' z}nLgfk+ ldn] HjLs Gx'u' t+ l8hfOg
ofo] k"mu' v . t+ ykof Yj 5u' afnf+u' pbfx/0f v, vf; ofgf y's]+ rLAofu' uNnLO{ hM
j kmo\ klgO dv' .
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Fig. 38.  Additional floors.
Left: Ason, Kathmandu. Two new floors were added. Even though the details were not
copied from the old lower floors, the architecture between the old and new conforms.
Right: This is the best solution for adding floors on top of the old structure. The upper
three storeys have been added (3rd - 5th floor), and were copied from the original lower
storeys. Unfortunately this building was demolished and rebuilt in cement concrete. 

lrq ##*== yyk ttNnfx?
afofFM c;g, sf7df8f}+ . b'O{ gofF tNnfx? yk ul/Psf] 5 . k'/fgf tNnf tNnfx?sf]
lj:t[t gSsn gul/P klg k'/fgf] / gofF jf:t'snf ldN5g\ . bfofFM k'/fgf] ;+/rgf dfly
tNnf yk ug]{ of] ;jf]{Qd pkfo xf] . dfly tLg tNnfx? yk ul/Psf 5g\ -t]>f] - kfFrf}+_,
tNnf, / o;nfO{ k'/fgf d'lGt/sf tNnfx? af6 gSsn ul/Psf 5g\ . b'ef{Uoj;, of]
3/nfO{ eTsfOof] / l;d]G6 s+s\L6df k'glgdf{0f ul/of] . 

lrq ##*= yk tt+t
vj]M c;+, o]++ . lgu' Gx"u' t+t yk] ofMu' b' . k'nf+u' Sj]of t+to]u' lj:t[t gSsn dof;f+ g
k'n+u'j Gx"u' jf:t'snf ldn]h' . hj]M k'nf+u' ;+/rgfo\ Rj] t+ yk] ofo]u' Yj ;jf]{Qd pkfo
v . Rj] :j+u' t+ yk ofu' b' -t]>f] - kfFrf}+_, t+ j Yj}t k'nf+u' Sj]of t+tou' kfv]+ gSsn
ofgf tMu' b' . b'ef{Uoj;, Yj 5]Foft y'g j l;d]G6 s+s|L6o\ k'glg{df{0f oft .
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dxTjk"0f{ a'Fbf w}u' x] 5]Fto]u' hf, kfvf l8hfOg / em\o, n'vf cflb
z}nL v . 

$$==@@ ppllrrtt kk]]zzffuutt jj kk||fflljjllwwss ;;NNnnffxx
lalzi6 1fg db'lk+ k]z]jf/to;+ k/Dk/fut 5]Fto\t xfgL gf]S;fgL
HjLs xLn]t pS;] ofo\km' . ;/sf/L j cf}krfl/s ;+:yft gf+k
yf}sGx] ljlzi6 ;+/If0f lgk'0ftf b'lk+ k]z]j/ cfls{6]S6t -jf:t'ljb_
/ O{lGhlgo/t oSj a9]h'of Rj8=u' b' . oSj cj:yfo\ 5]F y'jfg+
ls t k]z]j/ k/fdz{bftfoft to\ km}dv' ls t to\ do . Od]+ Wo]jf
hf]u] ofo\ cKj oM j OD;+ lgdf{0f 7]s]bf/to\ kfv]+ ;xnx sfo\u'
ofO{ . Yj 5u' unt lx;fa h'O{ km+' 5fo\wf;f 7]s]bf/kfv]+ bO{u' unt
;xnxkfv]+ HjLu'] gf]S;fgL 5Dx k]z]jf/of] z'Ns l;of+ cS;/ cKj
h'O{ km+' .

z}nLnfO{ sfod /fVg ;aeGbf dxTjk"0f{ a'Fbf eg]sf] g} 3/x?sf]
prfO{, kfvf l8hfOg / em\ofn / 9f]sf OTolbsf] z}nL x'g\ . 

$$==@@ ppllrrtt kk]]zzffuutt ttyyff kk||fflljjllwwss ;;NNnnffxx
lalzi6 1fg lagfsf] k]z]j/x?n] k/Dk/fut 3/x?nfO{ xfgL
gf]S;fgL x'g] ul/ k]m/abn ug{ pS;fpg ;S5 . ;/sf/L /
cf}krfl/s ;+:yfx?sf] ;fy;fy} cfhsn ljlzi6 ;+/If0f lgk'0ftf
ePsf k]z]j/ cfls{6]Sr/x? -jf:t'ljb_ / O{lGhlgo/x? a9b}} 5g\ .
w]/} cj:yfdf 3/wgLn] ls t k]z]j/ k/fdz{bftfnfO{ /fVg ;Sb}g
ls t /fVg dgk/fpFb}g . ltgLx? k};f hf]ufpg] lx;fan] 7]s]bf/x?
af6 ;Nnfx lng] u5{g\ . of] Ps unt lx;fa x'g;Sb5 lsgeg]
7]s]bf/af6 k|fKt unt ;Nnfx af6 x'g] gf]S;fgL Ps k]z]jf/ sf]
z'Ns eGbf cS;/ al9 x'g;Sb5 . 

old. The most critical features needed to maintain traditional
style are the height of buildings, cantilever design and the
size and style of the openings.

4.2  The Correct Professional and Technical Advice
Professionals without specialized knowledge can instigate
damaging alterations to traditional buildings. In addition to
the government and official agencies, there is now a growing
body of professional architects and engineers with special-
ized conservation expertise. In many cases the homeowner
either can't afford or doesn't want to engage a professional
consultant. They prefer to save money and just take advice
from building contractors. This is often false economy as the
results are of poor advice from a contractor are often more
expensive than the fee of a professional.



CHAPTER 5

TIMBER STRUCTURE



Timber structure 57

CHAPTER  5

TIMBER STRUCTURE

Timber is one of the principal construction materials in tradi-
tional architecture. It is used for decorative elements as well as
structural members. Generally for the structural members and
carved elements, hard wood like sal wood is used. For other
non-structural elements normally soft wood, like pine, is used.
Today many people do not want to use pine, because they
think it is not durable. But in the old buildings we can see
today that pine has been used very widely. When pine is used
and kept from water ingress, it can stay sound for many years,
reduces weight in the building and is cheaper than sal wood.

cWofo %%

sf7sf] ;;+/rgf

sf7 k/Dk/fut jf:t'snfsf d'Vo lgdf{0f ;fdfu|L x'g\ . o;nfO{
;hfj6sf ;fy} ;+/rgf / c?sfdsf] lgldt k|of]u ul/G5 .
;fwf/0ftM ;+/rgfsf] / s'+lbPsf tTjx?sf] nflu cu|fv sf7
k|of]u ul/G5 . c? ;+/rgfTds tTjx?sf] nflu g/d sf7 ;Nnf
k|of]u ul/G5 . cfhsn w]/} dflg;x? ;Nnf k|of]u ug{df ljZjf;
ub}{gg\ lsgeg] ;a}n] ;NnfnfO{ alnof] 5}g eG7fG5g\ . t/ k'/fgf
3/x?df ;NnfnfO{ cToflws ?kdf k|of]u ul/ /fv]sf] cfh klg
xfdL kfpFb5f} . ;NnfnfO{ k|of]u u/]/ olb kfgLsf] r'xfj6 af6
arfpg ;Sof] eg] of] sof}+ jif{ ;Dd bl/nf] /xg ;S5 / o;n]
3/ s} klg tf}n 36fO{ lbG5 / ;fy} of] cu|fv eGbf ;:tf] 5 .

cWofo %%

l;+of ;;+/rgf

l;+ x] k/Dk/fut jf:t'snfof d" lgdf{0f ;fdfu|L v . Yj}t
;hfj6of gfk+ ;+/rgf j d]d]u' lglt+ g+ 5olnu' Hofo\ j .
;fwf/0ftM ;+/rgfof j s'+b] ofo\u' tTjto\u'of nflu 5fMu' w"+l;+
5\oM . d]d]u' ;+/rgfTds tTjto\u'of nflu gfo'u' ;Nnf l;+
5olnu of . yf}sGx] cKj dg't ;Nnf 5\on]u'ln ljZjf; dof 5fo\
wf;f bSjl;g+ ;Nnfoft aMdnf wsf larf ofO{ . t/ k'nf+u'
5]Fto\s] ;Nnfoft oSj cKj 5\onf tMu' yf}+ g+ emL;+ vgf .
;Nnfoft 5\onf olb nM Hj}u' kfv]+ ar] ofo\ kmtls Yj oSj b+
ts aMnfgf Rjg]km' j y's]+ 5]Fof x] tf}n 36] ofgf aLO{ j gfk+ gfk+
Yj w"+l;+ l;of+ oSjf] bF .

Fig. 39. Sectional axon showing potential problem areas.

lrq ##(== ;DefaLt ;d:of If]q b]vfO{Psf] ;]S;gn cfSzf]g .

lrq ##(== ;DefaLt ;d:of If]q Sogf tMu' ;]S;gn cfSzf]g .

Ridge
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5.1  Symptom and Causes of Decay
Every thing is subject to decay in a certain period as decay is
a natural process. But most decay in buildings is caused by
neglect or lack of maintenance. There is no doubt that mud
and timber structure can easily suffer from water penetration.

Timber structures are capable of lasting a considerable
length of time if correctly maintained. The key to preserving
timber buildings is to keep the timbers dry. Leaking roofs
allow rainwater to penetrate onto structural members which
can lead to fungal or insect attack. Insect attack is often sec-
ondary, with insects eating timber which has already been
softened by fungi. The other source of danger to timber
buildings is from moisture rising by capillary action from the
ground.

Water penetration
Water penetration is not easy to detect due to the thick mud
bed. But when the water travels up to the timber, water marks
become easily visible on the timber elements.

%%==!! nnIIff00ff // IIffoossff]] ssff//00ffxx??
Ifo Ps k|fs[lts k|lqmof xf] / ;a} a:t'x? ;do cg';f/ Ifo eP/
hfG5g\ . t/ 3/df w]/} h;f] Ifo nfk/jfxL / ;+ef/sf] sdLn]
x'G5g\ . df6f] / sf7sf] ;+/rgfnfO{ kfgL r'xfj6n] ;lhn} ;+u}
laufg]{ s'/fdf s'g} z+sf 5}g . 

sf7sf] ;+/rgfnfO{ l7s lsl;dn] ;+ef/ ug{ ;s]df sfkmL
calw;Dd vKg ;Sb5 . ;a} sf7sf 3/x?sf] ;+/If0f ug]{ d'Vo
;'q eg]s} sf7nfO{ ;'Vvf /fVg' xf] . r'lxPsf] 5fgf ;+/rgfTds
tTjx?df jiff{sf] kfgL k'/\ofO{ lbG5 / sf7df 9';L kfb{5 jf
ls/fx?sf] cfqmd0f u/fO{lbG5 . ls/fsf] xdnf k|foM bf]>f] sf/0f
dfq x'G5g\ lsgeg]] 9';Ln] klxn] g} g/d ul/;s]sf] sf7nfO{
ls/fx?n] vfg] u5{g\ . sf7sf] 3/x?nfO{ csf]{ vt/f e'O{af6
/;fP/ cfpg] cf];af6 x'G5 .

kfgL ll5/fO{
afSnf] df6f]sf] txn] ubf{ 5fgfdf /;fPsf] kfgL kQf nufpg
;lhnf] x'b}g . t/ ha kfgL /;fP/ sf7df k'Ub5 sf7sf tTjx?df
;lhn} b]lvg] kfgLsf bfux? b]lvG5g\ . 

%%==!! nnIIff00ff jj ;;]]llgguu''ooff ssff//00fftt
Ifo 5u' k|fs[lts k|lqmof v j bSj+ a:tt O{ gfk+ Ifo h'of jgL
. t/ 5]Fof cKj y]+] Ifo nfk/jfxL j ;+ef/of sdL+] h"j+ . rf j
l;+of ;+/rgfoft nM Hj}u'of kfv]+ ck'Ss x] :o+lsu' voF 5'+ x] z+sf
db' . 

l;+of ;+/rgfoft kfol5 sy+ ;+efn] ofo\ kmM;f tf ts ar] ofo\km'
. l;+of 5]Fto\u' ;+/If0f ofo\u' tfMrf w}u' x] l;+oft u+s to\u' v .
HjMu' kf}, u's]+ ;+/rgfTds tTjto\ yfo\ jfMju' n Yo+sf aLu' HjL
cn] l;+ oft kmf];f jo\sf laO{ jf sLM to\u' cfqmd0f ofsf laO{ .
sLMof xdnf k|foM bf]>f] sf/0f hs h" 5fo\ wf;f kmj;f jMu'
ln+ofgf+ Gxfkf x] gfO;] Rjg] w'|s'u' l;+oft sLO{ t;]+ g}u' hs HjL
. l;+of 5]Fto\t d]u' vt/f 3ofu' aF /;] h'of jOu' cf]; kfv]+ h" .

n ååf+ jjlgu'
tlkm\kmu' rf+ ofgf kf} Hj}u' kQf nu] ofo\ cMk' dh' . t/ ha nM
/;] h'of l;+O{ YogL, l;+of tTj to\s] cMk'Ss cg] b"u' nMof bfut
bMjO{ . 

Fig.  40.  Decay of timber elements.
Left: Damage of joists from rain water poured for several years.  Water is the main
enemy for timber. Right: Damp from the ground rises up to the first floor level easily.
This process damages joist ends where not enough air circulation and causes the collapse of
whole floor.

lrq $$)= ssf77ssf ttTjx?ssf] IIfo
afofF w]/} jif{ jiff{sf] kfgL /;fP/ DlSsPsf] blng . kfgL sf7sf] d'Vo zq' xf] . bfofFM
e'O{af6 cfpg] cf]; ;lhn} klxnf] tNnf ;Dd k'U5 . of] lqmofn] xfjfsf] ;+rf/ kof{Kt
gePsf] sf]7fdf blng 5]pnfO{ Iflt u/]/ k"/f tNnfnfO{ g} eTsfO{ lbof] . 

lrq $$)= l;+of ttTjto\u' IIfo
vj]M tMb+ jfM nv] Kofgf bln+t WjlUuu' . n l;+of d'Vo zq' v . hj]M aF j}u' cf]; ck'Ss
dftg] ts jg]km' . Yj lqmof+ kmo\of ;+rf/ ufSs db'u' bln+ Rjsfoft :o]+sf k"/f t+oft
x] y'gf lan .
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If there is a small water leakage in the roof, it will become
bigger and bigger every monsoon (individual elements of the
buildings are described in ‘Parts of the building at risk’. This
reduces the building into a ruinous state. Once the water
enter the structure, the timber is not the only thing at risk.
Many internal walls are built with sun-dried mud bricks with
the mud mortar bedding which are subject to water damage.

olb 3/df 5fgfaf6 clnslt kfgL r'lxof] eg] of] -Iflt_ x/Ps
jiff{df emg emg 7"nf] eP/ hfG5, -3/sf x/]s tTjx? af/]
vt/fdf /x]sf 3/sf efux? EfGg] cWofodf rrf{ ul/Psf] 5_
h;n] 3/nfO{ g} gi6 x'g] l:yltdf NofpF5 . PskN6 ;+/rgf leq
kfgL k:of] eg] vfnL sf7 dfq} hf]lvd df kb}{g . w]/} leqL uf/fx?
df6f]sf] d;nf / 3fddf ;'sfOPsf sRrf O{+6fx?af6 agfOPsf
x'G5g\ hf] kfgLaf6 hf]lvd df k5{g\ .

olb 5]Fo\ klnv+ erf hs n Hjn ls Yj x/Ps b+ emg emg tw+
h'of jgL, -5]Fof x/]s tTjt af/] vt/fb'Mu' 5]Fof efut w}u'
cWofono\ rrf{ ofgf tMu' b'_ u's]+ 5]Foft x] gi6 l:yltO{ o+ls .
5s ;+/rgf b'g] n åf+ jg]ls vfnL l;+oft hs hf]lvd HjLu' dv'
. oSj b'g]of c+ut lgefn] u+sf bos tMu' slr cKkf+ rfof d;nf
kfv]+ bo]sf t}u' v cn] Yj km'Ss gfk+ nMkfv]+ hf]lvd] nf jO{u' HjL
.

Fig. 41.  Damage from water penetration.
Ayu Guthi Sattal, Patan Darbar WHS. Top left: Annual water penetration dam-
aged the roof structure very fast. 1993. Top right: 1995. Bottom left: 1997.
Bottom right: Photo explains clearly how the building could turn into a ruin if not
taken care in time. 1998.

lrq $$!!= kfgL ll5/fO{af6 IIflt
cfo' u'7L ;Qn, kf6g b/af/ lj=;+=If]= dfly aafofFM x/Ps jif{ kfgL l5gf{n] 5fgf
;+/rgfnfO{ w]/} l56f] xfgL k'/\ofOPsf] 5 . !((# . dfly bbfofFM - !((% tn aafofFM -
!((& tn bbfofFM olb ;do d} x]/rfx ul/Pg eg] 3/ s;/L ;vfk x'g ;S5 egL of]
kmf]6f]n] lrq0f ub{5 .

lrq $$!!= nM bb'xf+ jjgf hh"u' IIflt
cfo' u'7L ;Q, on nfos' -lj=;+=If]=_ Rj] vvj]M b]+ b;+ nM b'xf+ j+u'ln+ kf} ;+/rgfoft ofsg+
x] :o+sflan . !((# . Rj] hhj]M !((%  Sj] vvj]+M !((& Sj] hhj]FM olb On] x] x]/rfx doft
wf;f 5]F uo\ ;vfk HjLkm' wsf Yj lskf+ lrq0f of .
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Damp and fungal attack
This is an easy-to-detect symptom of rising damp from cap-
illary action on the timber elements.

cf]; // 99';L ccfs|d0f
sf7sf tTjx?df s]lknl/ k|ls|ofåf/f lr;f] r9]sf] nIf0f kQf
nufpg ;lhnf] 5, lsg ls o:n] of] leHb5 .

cf]; jj 99';L ccfs|d0f
l;+of tTj to\s] s]lknl/ k|ls|of+ cf]; 7f+ j+u' nIf0f kQf nu] ofo\
cMk' h', 5fo\ wf;f y's]+ ofgf Yj KofO{ .

Fig. 42.  Damage from water penetration.
Left: Baidhya House, Nardevi, Kathmandu. Sometimes maintenance of the building is
a problem due to property dispute. Right: Taumadhi, Bhaktapur. Water penetration
from the roof can bring buildings to ruin, if not taken care of in time.

lrq $$@@= kfgL ll5/fO{ aaf6 IIflt
afofF: j}B 3/, g/b]jL, sf7df8f}+ . slxn] sfxL ;DklQsf] e}memu8fn] ubf{ 3/sf] dd{t
sfo{df ;d:of x'G5 . bfofF: 6f}d9Lsf], eQmk'/ . ;do d} x]/rfx ul/Pg eg] 5fgfaf6
x'g] kfgL l5/fO{n] 3/nfO{ ;vfk cj:yfdf NofpF5 .

lrq $$@@= nM bb'xf+ jjgf hh"u' IIflt 
vj]: j}B 5]F, g/b]jL, o]++ . u'An]+ u'An]+ ;DklQof Njfk'+ ofgf 5]Fof Nxf]g]u' Hofo\ ;d:of j
. hj]: 6f}d9Lof, Vjk . On] x] x]/rfx doft wf;f kln+ nM b'xf+ jgf 5]Foft ;vfk cj:yfo\
xO{ .

Fig. 43.  Deterioration of timber elements from damp.
Left: Water penetration on roof struts from the roof made green scum on the surface of
carved elements. Right: All the timber parts were damp from the ground damp which
traveled up the wall and decayed part of the joist inserted into the wall, which caused
collapse of the whole floor.

lrq $$##= cf];n] ssf77ssf] ttTjx? lljuf/]ssf]
afofFM sf7sf t'gfnx?df kfgL k;]/ s'+lbPsf tTjx?sf ;txdf xl/of] bfu agfPsf . 
bfofFM sf7sf ;a} 5]px? uf/f]af6 uPsf] cf];sf sf/0f ;8]sf 5g\, uf/f] leq k;]sf
blngsf 5]px? Iflt ePsf] sf/0fn] ;Dk"0f{ tNnf g} eTSof] . 

lrq $$##= cf];O+ ll;+of ttTjt ::o+ss'u'
vj]M l;+of t'gfnto\s] n åf+ jg s'+b] ofgf tMu' tTjto\ ;txno\ jf+u' bfu bo\s"u' . hj]M
l;+of bSj Rjsf t c+un+ j+u' cf];of sf/0f+ WjlUut , c+un]] åf+ jgf Rj+u' bln+of Rjsft
:o+u'u' sf/0f+ ;Dk"0f{ tNnf x] b'g . 
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There was no system of damp proofing in the old days.
Generally there were stone foundations up to the ground
level and then brick work in mud mortar. Mud mortar can
easily transfer ground damp to the wall but normally this will
evaporate into the atmosphere from the mortar joints.

In unventilated rooms, the air becomes humid and allows the
airborne moisture to travel up to other parts of the building
such as the first floor timbers. The dissimilar materials and
the moisture formed where the timber penetrates the walls
provide the ideal enviroment for the air-borne spores of fungi
to grow. We can see this in many of the joist ends (inserted part
in the wall) which are decayed from the ground damp. This is
more common in the inner wall than the outer wall because the
outer wall gets more air circulation and light. It is also noted
that south-facing walls, which get more direct sunlight, seem
less susceptible to damp problems.

Attack by insects
We can see many tiny holes in the old timber, especially pine
joists. If the insects are active in these timber elements, these
holes drops wood dust every morning.

k'/fgf] hdfgfdf cf];af6 aRg] pkfox? / k|0ffnL lyPg .
;fwf/0ftM e'O{tx;Dd 9'+ufsf hu / kl5 df6f]sf] hf]8fO{df O{6fsf]
uf/f] x'GYof] . df6f] d;nfn] g} hdLgsf] cf]; ;lhn};+u uf/f]df
k'/\ofpg ;S5 t/ ;lx lsl;dn] k|of]u u/]sf] v08df of] d;nf
hf]8fO{af6 jfik eP/ p8]/ hfG5 .

xfjfsf] k|;f/ /fd|f] gePsf] sf]7fx?df oL xfjf cfb|{ x'G5 / o;n]
ubf{ jfik o'Qm xfjf 3/sf cGo efux?df, ;d]t hfg ;S5 h:t}
klxnf] tNnfdf /x]sf sf7x?df . leGg j:t'x? ePsf] sf/0fn] hxfF
sf7 uf/f]x?df k:5g\ ToxfF jf:k aG5g\ h'g 9';L agfpg]
ls6f0f'x? a9\g sf] lgldTt pko'tm jftfj/0f aGg hfG5 . uf/f]df
k;]sf blngx?sf] 5]px?df hdLgaf6 cfPsf] cf]; n] lauf/]sf
xfdL w]/} kfpF5f}+ . of] xfdL aflx/L uf/f] eGbf leqL uf/f]df al9
dfqfdf kfpF5f} lsgeg] aflx/L uf/f]n] k|sfz / xfjf ;+rf/ al9
kfpF5 . blIf0f kms]{sf uf/f]x?n] al9 ;f]em} k|sfz kfpg] sf/0fn]
cf];sf] ;d:ofn] sd k|efj kfg]{ u/]sf] xfdL kfpFb5f}+ . 

ls/fx?af6 ccfqmd0f
xfdL k'/fgf sf7x?df, vf; ul/ ;Nnfsf blngx?df, ;fgf l5b|x?
w]/} b]Vg ;Sb5f}+ . olb oL sf7x?df ls/fx? ;ls|o 5g\ eg] oL
KJffnx?af6 x/Ps laxfg sf7sf] w'nf]x? emf/]sf] x'G5 .

k'nf+u' hdfgfo\ cf]; kfv]+ aRf] HjLu' pkfot j k|0ffnL db' .
;fwf/0ftM 5\onL ts nf]+of hu j jof+ lnkf rf gs'no\ cKkfof
c+u bosf tu' v . rf d;nf+ x] aFof cf]; cMk'Ss c+un] Yo+s] km'
t/ kfol5 sy++ 5\on] kmt wf;f Yj d;nf hf]8fO{g+ cf]; jfik h'of
p8] h'of jlg .

kmo\of k|;f/ afFnfSs dh"u' sf]7fto\s] Yj kmo\ cfb|{ h'O{ j y's]+
ofgf jfik o'Qm kmo\ 5]Fof dft+ j d]d]u' yf;o\ Rj+u' l;+to\s] gfk+
jg] km' . leGg j:t't h"u'ln+ ofgf c+un] åf+jgf Rj+u' l;+ to\s], Kof
yfo\  9';L bo\ls kL++ ls6f0f't a9] HjLt pko'tm jftfj/0f bo\sf
aL . c+un] åf+jgf Rj+u' bln+of Rjsf to\s] aF ju' cf];O{+ :o+sf
Ao"u' emL;+ oSj vgf . yy] emL;+ lkg] l;of+ b'g] nfu' c+un] cKj
NjLs] k'm 5fo\ wf;f lkg] of c+un] lgef j kmo\ of cKj ;+rf/
h'of Rj+u' bO{ . blIf0f :ju' c+u to\s] cKj tKo+s lgef nfO{u' ln+
cf];of ;d:of+ Dx hs k|efj nfO{u' lem;+ vgf+ . 

sLto\u' kkfv]+ ccfqmd0f
emL;+ k'nf+u' l;+ to\s], vf; ofgf ;Nnfof blng to\s], oSj lrlr
KjfMu' KjfMt oSj vGs] km' . olb Yj l;+ to\s] sLMt ;ls|o h";f
Yj Kjf to\u' kfv]+ lFGx lGx ;'yo\ l;+of w" t em/] h'of RjgLO{ .

Fig. 44.  Deterioration of timber elements from insects.
Left: From outside it looks like only small holes, but in reality we always found the whole
the timber structure unsound. Right: Termite attack makes timber elements completely
hollow from inside. So the whole timber beam, which bears the load of the top structure,
could collapse.

lrq $$$= lss/fn] uubf{ ssf77ssf ttTjx? IIflt eePssf]
afofFM aflx/af6 x]bf{ oL ;fgf l5b|x? b]lvG5g\, t/ jf:tjdf sf7sf] ;+/rgf w]/} h;f]
lau|]sf kfpF5f}+ . bfofFM 3ld/fsf] cfqmd0fn] sf7sf] tTjx?nfO{ leqaf6 k"/} vf]qmf]
agfPsf] 5 . o;/L dflyNnf] ;+/rgf af]s]sf] ;Dk"0f{ lgbfn efFl;g ;S5 . 

lrq $$$= ssLg+ oofgf ll;+of ttTjt ::o+u'
vj]M lkg] :j]an] Yj KjfMt rLKjf vg]b', t/ jf:tjo\ l;+of ;+/rgf Gx\ofan]+ :ogf Rj+u'
vg]b' . hj]M s'ldrf+ gof l;+of tTj to\t b'g] k"/f x] Ejfe ofgf lan . y's]+ Rj]of ;+/rgf
kmof Rj+u' ;Dk"0f{ g; efF;] HjLk'm . 
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There are not many insect attacks in the valley but in the vil-
lages closer to the forest they are more pronounced. In some
places one can see attacks in the pine from the ‘white ants’
also called termites. Even the timber which looks sound
externally is hollow and has very little structural strength.

Bad repair
After the repair work it is not possible to detect the hidden
joints once they are installed on place, so they have to be
looked at during construction.

pkTosfdf ls/fx?af6 cfqmd0f ePsf] Tolt b]lv+b}g t/ h+un
glhs ePsf] ufpFx?df of] w]/} al9 rsf]{ ?kdf 5g\ . s]xL
7fpFx?df ;NnfnfO{ 3ld/f elgg] æ;]tf sldnfÆ n] cfqmd0f u/]sf]
xfdL b]V5f}+ . sf7 aflx/af6 ;2] b]lvPklg leq vf]s|f] eP/ o;df
;+/rgfTds an Go"g x'G5 . 

v/fa ddd{t
dd{t sfo{ kZrft Ps kN6 oyf :yfgdf /flv ;s] kl5, 5f]lkPsf
hf]gL{x? kQf nufpg ;Dea x'Fb}g, o;sf/0f lgdf{0fsf] bf}/fgdf g}
Wofg lbO{g' kb{5 .

:jlgun] sL to\ kfv]+ cfqmd0f h"u pln vg] db' t/ h+un gfk+
nfu'' uf+do\ Yj cKj b'\ . u'ln+ yf;o\ ;Nnfoft s'ldrf+ cfqmd0f
ofu' lem;+ v++ . lkg]] kfv] l;+ ;2] vg] bM;f+ b'g] Ejfe h'of y's]of
;+/rgfTds an Go"g h" jgL . 

afFdnfu' NNx\jg] HHof
NXjg] Hof l;wo\sf, 5s yMyM yf;] to\ w'+sf, tf]k'of Rj+u'
hf]gL{t kQf nu] ofo\ ;Dea HjLdv', ps]+ lgdf{0fof bf}/fg x]
Wofg aLdf . 

Fig. 45.  Bad repair.
Left: Old buildings are normally not level, so to fit in new rafters with old most of the
workers use an easier way by cutting the wall plate to fit rafter leveled with other. Right:
unnecessarily over cut corner rafter won't help to keep intact the part outside the wall plate. 

lrq $$%= v/fa ddd{t
bfofF: k'/fgf] 3/x?sf] cS;/ ;tx ldn]sf] x'Fb}g, To;}n] gofF d';L nfO{ k'/fgf] ;+u
ldnfpg w]/} sdL{x? ;lhnf] af6f] ckgfp5g\ . d';LnfO{ ;txdf Nopg g;nfO{ al9
sf6]sf] . afofF: cgfjZos lsl;dn] sf6]sf] s'gfsf] d';Ln] g; aflx/sf] efunfO{ hf]ufO
/fVg d2t k'/\ofpb}g .

lrq $$%= afFdnfu' NNx\jg] HHof 
vj]M k'nf+u' 5]Fto\u' l;nL+ cS;/ ldn] dh', ps]+ Gx"u' d"l;+oft k'nf+u' gfk+ ldn] ofo\t
cKj sMdLto\;+ cMk"u' n+ nL . g;oft cKj rfgf d"l;+gfk+ ldn] ofO{ . hj]M Djfdb'u' sy+
rfgf tMu' s'+ d"l;+O+ g;+ lkg] Rj+u' efuoft ;2] to\t Ujfxfln ofO{ dv' .

Fig. 46.  Improper joinery.
Joinery of timber is also critical for structural members. Generally homeowners don’t pay-
attention to this matter due to the lack of technical knowledge. Top left: If the timber
peg, which joins the rafters to the top wall plate, is not secure, the rafter will have a ten-
dency to slide. This in turn pushes the outer wall plate from its bearing on the top of the
outer wall. Top right: The lap joint is improperly reversed where the lower rafter is held
only by a small timber peg. The upper rafter is thus not sharing any of the load it would
have it had been lapped above the lower. 

lrq $$^= cg'lrt hhf]88fO{
;+/rgfTds OsfO{x?sf] nflu sf7sf] hf]gL{ klg dxTjk"0f{ x'G5 . ;fwf/0ftM 3/wgLn]
k|fljlws 1fgsf] sdLn] ubf{ o:tf s'/fdf Wofg lbb}gg\ . dfly aafofF: olb d';LnfO{
dfyLNnf] g;;+u hf]8\g] sf7sf] r's'n /fd|/L sl:;Psf] 5}g eg] d';L vl:sg] x'G5 . /
o;n] aflx/sf] g;nfO{ cfkm\gf] :yfgaf6 3Rof6]/ aflx/L k'/\ofOlbG5 . dfly bbfofF: Nofk
hf]gL{nfO{ cg'lrt 9+un] pN6f] /fv]sf] 5 hxfF tNnf] d';LnfO{ vfnL Pp6f ;fgf] sf7sf]
r's'nn] c8\ofO{ /fv]sf] 5 . To;}n] dflyNnf] d';Ln] k'/f ef/ axg ul/ /fv]sf] 5}g hals
o;nfO{ d'lGt/ /fd|/L vK6]sf] eP ef/ k"/f axg ug]{ lyof] .

lrq $$^= cg'lrt ;;fM
;+/rgfTds OsfO{to\u' lglt+ l;+of ;fM of dxTjk"0f{ h" . ;fwf/0ftM 5]F y'jfg+ k|fljlws
1f+of sdLO{+ ofgf Yj v+o\ s't dAo' . Rj] vvj]: olb d"l;+ oft g;gfk+ :jfOu' l;+of ;fM
af+nfSs s:;] ofgf dtn wfM;f d"l;+ :j Aofo\ k'm . j y's]+] lkg] Rj+u' g;oft yMu' yf;+
£jfgf lkg] Yo+sf laO{ . Rj] hhj]: jfulrgf tu' ;fMoft ldn] dh' sy+ pN6] ofgf tMu' b',
ug Sj] Rj+u' d"l;+oft vfnL 5u' lrw+u' l;+of r's'n+ Hj+sf tMu' b' . ps]+ Rj]of d"l;+O{+
k'mSs ef/ axg ofgf tMu' db' ha ls Yj}t Sj] kfv]+ Rj] afFnfSs Hj+sf tMu' h";f k"/f
ef/ axg ofO{u' v .
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Preventative maintenance, unless the work is of a high stan-
dard, can accelerate a problem and in the worst cases cause
more damage. Be aware not only of very high cost estimates,
but also of low estimates that mean that the work will not be
done properly.

5.2  Condition Survey
Firstly it is recommended to make sketches of the building
and to note on the elements of the structure. This doesn't
need to be a measured survey but can be used for adding
notes and recommendations.

Timber assessment
In assessing the condition of a traditional building, particular
attention should be paid to those areas where water penetra-
tion is most likely to have occurred.

External examination
It is not easy to tell the condition of the timber from an
external examination, especially if part of the timber ele-
ments are buried inside the walls. The outside might look fair,
but most of the attack is internal. The condition of timbers
can be assessed first by sound, by knocking them. The sec-
ond method is to assess the hardness of timber, which can
be done crudely by trying to push in a sharp instrument.

The weight of the timber 
This can give a guideline but unless the building has been
partially dismantled this is not always possible.

5.3  PARTS OF THE BUILDING AT RISK

The timber elements are the main structural elements so threats
to them pose the greatest risk factor, which are mainly:

i. Post
In buildings such as shops and patis (resthouse) with open
ground floors, the whole facade is often carried on timber
posts. The lack of damp proof courses in traditional meth-
ods of construction at the base of the timber posts allows

dd{t sfo{ hlt;'s} u/] klg of] sfo{ :t/Lo ePg eg] o;n]
;d:ofnfO{ rsf{pg ;S5 / clt v/fa cj:yfdf o;n] al9 Iflt
k'/\ofpF5 . v/fa dd{t ePtf klg vr{ nfUg] t 5b} 5 .
cg'dflgt /sd al9 x'Fbf dfq Wofg k'/\ofpg kg]{ ;d:of xf]Og
sd ePdf sfd u'0f:t/Lo x'g g;Sg] cj:yf cfpFg;S5 .

%%==@@ ccjj::yyffssff]] ;;jj]]{{IIff00ff
;j{k|yd 3/sf] v];|f lrqx? / ;+/rgfsf tTjx?sf] l6kf]6 agfpg
l;kmfl/; ul/G5 . of] rflx gfk ;lxtsf] ;j]{If0f x'g' cfjZos 5}g
/ o;nfO{ yk l6kf]6 tyf l;kmfl/;x?sf] ?kdf k|of]u ug{ ;lsG5
.

sf7sf] nn]vfhf]vf -llgSof}{n_ uug]{
k/Dk/fut 3/sf]] cj:yf n]vfhf]vf ubf{ hfxfF vf; ul/ w]/} h;f]
cf]; k;]sf] x'g ;Sb5 To:tf If]qx?df Wofg lbO{g' kb{5 .

aflx/L kkl/If0f
aflx/L kl/If0faf6 dfq sf7sf] cj:yfaf/] eGg ;/n 5}g, ljz]iftM
olb sf7sf s]xL efux? uf/f] leq ba]sf] 5g\ eg] . aflx/af6 sf7
;2] b]lvPsf] x'g ;S5 hjls leq leq o;df Iflt ePsf] x'g;S5
. ;j{ k|yd t sf7x?sf] cj:yfnfO{ lj:tf/} 7f]ls cfjfh ;'g]/
n]vf hf]vf ug{ ;lsG5 . bf]>f] tl/sf eg]sf] sf7df Ps r'Rrf]
pks/0fn] 3f]r]/ o;sf] s8fkg hfFRg ;lsG5 . 

sf7sf] ttf}n
of] Ps ;"rs x'g ;S5 oBflk 3/nfO{ s]xL geTsfO{sg of] ;w}
;Dej x'Fb}g . 

%%==## 33//ssff vv0088xx?? vvtt//ffddff 
sf7sf tTjx? g} ;+/rgf sf d'Vo efux? x'g\ . logLx?nfO{
hf]lvd ePdf clws vt/f x'g hfG5, ljz]if ul/ lgDg j:t'x?nfO{

s= yyfd 
v'Nnf e'O{ tNnfdf /xg] u/]sf k;n sjnx? / kf6Lx? h:tf
3/x?df d'Vo df]x8f cS;/ sf7sf yfdx?n] af]s]sf x'G5g\ .
lgdf{0fsf k/Dk/fut tl/sfx?df cf]; /f]Sg] k|ljlw gePsf]
sf/0fn] ubf{ sf7sf yfdx?sf cfwf/ cf];sf] sf/0f Iflt u|:t

Nx\jg] Hof GXofSj of;f+ Yj Hof :t/Lo dh'n wf;f y's]+
;d:ofoft rs]{ ofok'm j cKj afFdnfu'  cj:yfo\ y's]\+ oSj Iflt
ofo\k'm . afFdnfu' Nx\jg] Hof+ cKj vr{ ofgf laO{ . cg'dflgt /sd
cKj HjL an] hs Wofg aL dfu' ;d:of dv' Dxf] h";f+ Hof afFnfs
HjL dkm}u' cj:yf jok'm .

%%==@@ ccjj::yyffooff ;;jj]]{{IIff00ff
bl;j] klxnf 5]Fof v];|f lrqt j ;+/rgfoff tTj to\u' l6kf]6 bo]s]
of nfuL l;kml/; ofgf. Yj gfk ;lxtof ;j]{If0f HjL df w}u' db'
j Yj}t yk l6kf]6 j l;kmfl/; to\u'of ?ko\ 5\on] k'm .

l;+of nn]vfhf]vf 
kf/Dkl/s 5]Fof ca:yf n]vfhf]vf ofo] an] vf; ofgf cGou''
yf;o\ Wofg laO{df, ugls cKkofgf cf]; 4f+ ag]u' HjLkm' .

lkg]of kkl/If0f
lkg]of kl/If0fkfv]+ hs l;+of cj:yfaf/] wfo\ ck' dh', ljz]if ofgf
olb l;+of 5'+ efut c+un] b'g] nfgf Rjg wf;f . lkg] kfv] l;+ t
;2] vg] bo\k'm hjls b'g] b'g] y's] Iflt h"u' HjLk'm . l;+oft a'n'+x'
bfof :jof ps] jMu' ;M Gogf y's] of cj:yf n]vf hf]vf ofo]k'm
. bf]>f] tl/sf w}u' l;+O{ 5u' Rjfd'u' pks0f tLof Yj u'ln 5f wsf
:j]u' v . 

l;+of ttf}n
Yj 5u' ;"rs HjLk'm oBlk 5]Foft 5'+ dy'+s Yj GXofan]+ ;Dej
HjLdv' . 

%%==## 55]]FFooff vv0088tt vvtt//ffoo\\ 
l;+of k|]md to\u' ld>0f j l;+of tTjt x] ;+/rgfof d'Vo efut v . y'ldt
hf]lvd h'nls clws hf]lvd h" jlg . ljz]if ofgf lgDg j:t' to\tM 

s= 77f+ 
v'Nnf 5\onLO{ Rjlgu' k; sjMt j kf6Lt y]+ hfu' 5]Fto\s] d'Vo
df]x8f oft cS;/ ofgf l;+of 7f+to\;+ Sjlaof RjgL . lgdf{0fof
k/Dk/fut tl/sf to\s] cf]; kg]u' k|ljlw db'u'ln+ l;+of 7f+ to\u'
cfwf/ cf];of kfv] ofgf Iflt u|:t h" ljz]if ofgf nf]+of cfwf/
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decay to affect the base, especially where the stone base is
covered with new layer. Posts are at more risk from fungal
attack particularly where they are up against brick walls.

ii. Beam
Timber dalan on the ground floor constructed with post and
beams for open space or shop fronts carries huge load from
the upper structure. Beams are not in danger with damp
except the ends, which buried in the wall. If joints between
beams are not in proper place, this might cause damage,
when load transfers from the wall.

x'G5g\ . ljz]if ul/ 9'+ufsf] cfwf/ dfly gofF tx agfOPsf] 5 eg]
. oL yfdx? vf;ul/ O{+6fsf] uf/f] ;+u ;l6Psf] 5 eg], 9';L
cfqmd0faf6 hf]lvdo'Qm x'G5g\ .

v= llgbfn 
v'Nnf7fpF jf k;n sjn lgsfNg sf7sf yfd / lgbfnx? åf/f
lgld{t e'O{ tNnfsf sf7sf lgbfnx?n] dflysf] ;+/rgfsf 7"nf]
ef/ axg ub{5 . uf/f] leq 3';]sf] 5]px? afx]s lgbfnx? nfO{
cf]; af6 vt/f /xFb}g . lgbfn x? aLrsf hf]gL{x? plrt 7fpFdf
k/]sf 5}gg\ eg] o;n] uf/f]af6 ef/ ;g]{ a]nfdf Iflt k'/\ofpg
;Sb5 .

Rj] Gx"u' tx bo]sf tM;f . Yj 7f+t vf; ofgf cKkfof c+u gfk+
;6] h'of Rjg wf;f, cGofu' cj:yfo\ km\j;f j}u' hf]lvd cKj HjL
.

v= ggLgfM 
v'Nnf yfo\ jf k;M sjM lksfo\t l;+of 7f+ j gLgf kfv]+ bosf tMu'
5\oln of l;+of gLgfg Rj]of ;+/rgfof tw+u' ef/ Sj aLu' ofO{ .
c+u b'g] åf+ jgf Rj+u'[ Rjsft afx]s gLgf to\t cf]; kfv]+ vt/f
b}dv' . gLgfto\u' aLr] Rj+u' hf]gL{t vMyfo\ dnft wfM;f y's]+
c+uof kfv]+ ef/ ;/] HjL an] Iflt ofo\k'm .

Fig. 47.  Decay of timber post.  
Left: Decay of timber post base by the ground damp, especially when it is attached with
masonry wall and damp could travel through the wall. Right: Normally timber posts
always stand above the stone base to have a good base and protection from the ground
damp. But often homeowners add new floor finishing during the repair, which raises the
floor level and covers the timber post at the bottom, allows dampness to spread.

lrq $$&= ssf77ssf] yyfdssf] IIflt
afofF: e'OFsf] cf];n] ubf{ sf7sf] yfdsf] tNnf] efudf Iflt ePsf], ljz]if u/]/ olb of]
yfd O{+6fsf] uf/f];+u ;6]sf] 5 eg] cf]; uf/f] x'Fb} ;5{ . bfofF: ;fwf/0ftM sf7sf] yfd
;w} 9'+ufsf] cfwf/ dfly /flvG5g\, lsgeg] o;n] /fd|f] cfwf/ k|bfg ug'{sf] ;fy} e'O{sf]
cf];af6 arfpF5 . t/ k|foh;f] 3/wgfLx? dd{tsf] ;dodf gofF ;dfkg ykb5g\, h:n]
e'O{+sf] tx a9fO{lbG5 / tnsf] yfdnfO{ 5f]kLlbG5 h:n] cf]; dfly ;g{ ;xof]u u5{ .

lrq $$&= l;+of 77f+ tto\u' IIflt
vj]: a+of cf];O+ ofgf l;+of 7f+of Sj]of efuo\ Iflt h'h'+, ljz]if ofgf olb Yj -7f+_ cKkfof
c+u gfk+ ;6] h'of Rjgls cf]; c+u h'of ;/] HjLk'm . hj]: ;fwf/0ftM l;+of 7f+ GXofan]+
ONj+ Rj] tof t}, 5fo\ wf;f y's]+ afFnfu' cfwf/ aLu' of gfk+ a+ jOu' cf]; kfv]+ g ar]
ofO{ . ckf}y] 5]F y'gf t]; Nxjg]u' ofO{jn] Gx'u' ;tx yk]ofO{, ys] j o'u' hf+ a9]ofgf jL
j 9f+ o'u' Sj] o'u' efu NxfgfjLjn] cf]; Rj] yfpg]t dbt ofO{ . 
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iii. Joist 
The floor joist ends buried in the wall are liable to become
damp particularly in the ground level. The mechanisms of
capillary action and ground damp evaporating into the air as
vapor condenses onto the timber and brick allow the devel-
opment of humid conditions favorable to insect or fungal
attack. If the walls are plastered, this can trap moisture in the
walls and slow down the natural evaporation. Poor ventila-
tion in rooms on the ground floor is a major problem.

u= bblng
uf/f] leq 3';]sf blngsf 5]px?, vf;ul/ e'O{ tNnfdf, cf]l;nf]
/xg ;S5 . hdLgaf6 cf]; dfyL ;g{] / e'O{df /x]sf] cf];
jfliks/0f eO{ sf7 / O{6fdf hDg hfG5 / o;n] ubf{ sL/f tyf
9';L cfqmd0f sf] lgldt ;'xfpFbf] jftfj/0f agfO{ lbg] ub{5 .
uf/f]x? Knfi6/ ul/of] eg] o;n] uf/f]x? leq cf];nfO{ kFm;fOlbG5
h;n] ubf{ k|fs[lts ;'Sg] lqmofnfO{ l9nf] ul/ lbG5 . e'O{ tNnfsf
sf]7fx?df sdhf]/ xfjfsf] ;+rf/ Ps 7"nf] ;d:of xf] .

u= bbln+
c+uno\ b'g] åf+ jgf Rj+u' bln+of Rjsft, vf;ofgf 5\olnO{, cf];
h'of Rjg]k'm . j g cf]; Rj] ;/]h'of j a+o\ Rj+u' cf]; jfliks/0f
h'of l;+ j cKkfo\ hdo\ h' jgL j y's]+] ofgf sL j 9';L cfqmd0fof
lgldt kfo\l5u' jftfj/0f bo]sf aLu' h' jgL . c+ut Knfi6/ oft
wf;f y's]+ c+u b'g] cf]; kFm;] ofO{, u's]+ ofgf k|fs[lts tl/sf ugLu'
lqmofoft l9nf ofgf laO{ . 5\olnof sf]7fto\s] kmo\of sdhf]/
;+rf/x] 5u' tw+u' ;d:of v .

Fig. 48.  Joinery between beams.
Left: If the joint between the beams is not above the post, loads from the upper structure
may weaken the joint and break the beam. Right: Even if the joint is above the metha,
this is not good enough if it is in wrong location. Metha, where the joint rests, has already
settled compared to the next one. The loads from the upper structure push down metha.

lrq $$*= lgbfn aaLrssf] hhf]gL{   
afofFM olb lgbfnx? aLrsf hf]gL{ yfdsf] dfly 5}g eg] dflyNnf] ;+/rgfsf ef/x?n]
hf]gL{nfO{ sdhf]/ kf5{ / o;nfO{ efFRg vf]H5 . bfofFM hf]gL{ d]y dfly eP klg vf;
/fd|f] b]lv+b}g, of] unt :yfgdf 5 . hf]gL{ la;]sf] 7fpFdf d]y csf]{ 5]p eGbf klxn] g}
3l;;s]sf] 5 . dflyNnf] ;+/rgfsf ef/n] d]ynfO{ tn 3r]6]sf 5 . 

lrq $$*= gLgf llar] ::jfk'
vj]M olb gLgfto\ aLro\ :jfk' 7f+of Rj;+ dnft wf;f Rj]of ;+/rgfof Ajf]h+ :jfk'O{
sdhf]/ ofO{ j Yj}t Tjy'n]t ;lg . hj]M :jfk' d]y Rj;+ nfM;f+ x] af+nf vg] db' olb
Yj kfo\l5 yf;] dnft wf;f . :jfk' 5yfo\, d]y d]yfo\ d]u' Rjsf l;j]+ Gxfkf x] w;] HjL
w'+sn . Rj]of ;+/rgfof Ajem+ d]yoft Sj] 3\jfgf 5\jn . 

Fig. 49.  Damage from ground damp.
Even if some places wall are not plastered, ground damp travels all the way up to the first
floor joist, especially where the wall doesn't have good air circulation. 

lrq $$(= e'O{ssf] ccf];af6 IIflt
s]xL :yfgsf uf/f]x? Knfi6/ gul/Pklg e'O{sf] cf]; klxnf] tNnfsf blngx? ;Dd
k'u5g\ ljz]iftM uf/f]df /fd|f] xfjfsf] ;+rf/ gePsf] 7fpFdf . 

lrq $$(== aa+ jjO{u' ccf];kfv]+ IIflt
u'ln+ yf;] c+u tos] Knfi6/ ofgf dtM;f+ a+of cf]; 5\olnof bln+ to\s]] Yo+s YogL,
ljz]iftM c+uno\ af+nfSs kmoof ;+rf/ dh"u' yf;] .
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iv. Wall plates 
The wall plates are joined at the corners with simple lap-
joints. In the roof structure most rafters lie perpendicular to
the wall plates and in an angle with the hips and corners.
When the ties which anchor the opposite wall plates togeth-
er fail then the thrust of the roof forces the rafters to spread
pushing the wall plates out. If the decay occurs at the corner
lap joint, this will push the corners apart, threatening the
whole roof structure.

3= gg;
g;x?nfO{ s'gfx?df ;fdfGo Nofk hf]gL{n] hf]l8/fv]sf x'G5g\ .
5fgfsf] ;+/rgfsf w]/} h:tf] d';Lx? g;;+u nDj eP/ / s'gf
tyf s]xL :yfgdf sf]0ffTds eO{ /x]sf x'G5g\ . ha g;x?nfO{ Ps
l9Ssf x'g] ul/ hf]l8/fv]sf ufF7fx? 6'6\5g\, 5fgfsf] ef/n] g;nfO{
aflx/lt/ 3r]l6 lbG5g\ . olb s'gfsf] Nofk hf]gL{df Iflt eof] eg]
o;n] s'gfx?nfO{ km6\6ofO{ lbG5 h;n] ubf{ k"/f 5fgf ;+/rgfg}
hf]lvd k"0f{ x'g hfG5 .

3= gg;
g;to\t Rjsfo\ ;fdfGo jfulrgf :jfk'+ hf]8] ofgf tO{ . kf}of
;+/rgfof cKj ofgf d"l;+t g;gfk+ nDj HjLs j Wofs'g] j 5'+
yf;] sf]0ffTds HjLs nfgfRj+u' b' . ha g;to]t 5u' l9Ssf HjLs
rLgf tMu' uyMt RjAjL, pu' cj:yfo\ kf}of af]em+ d"l;+to\;+
g;oft lkg] kfv] 3\jfgf 5\jO{\ jL . olb s'g] Rj+u' jfulrgf tu'
:jfk' :og ls y's]+ s'+to\t kmfof aL u's]+ km'Ss kf} ;+/rgf x]
hf]lvdo\ nf jgL .

Fig. 50.  Process of failure of roof via wall plate.  
Top left: Sketch of hipped roof showing how the forces from many rafters are trans-
ferred to the outer wall plate corner.Top right: Photo illustrates the damage of wall
plate from this reason. Bottom  left: This sketch shows the outer wall plate corner con-
nection. Failure is most likely to take place at this half notched connection. The shaded
part shows the most likely area of failure under outwards pushing loads. Bottom
right: When the end of the outer wall plate shears away the wall plate will be forced by
the rafter loads to move, which causes the roof to collapse.

lrq %%)= g;ssf] ddfWodåf/f 55fgf eelTssg] kk|lqmof

dfly aafofFM 5fgfdf s;/L w]/} d';Lx?sf] af]em aflx/L g;sf] s'gfdf ;5{g\ eg] b]vfPsf]

lrq . dfly bbfofFM lrqn] pQm sf/0faf6 g;nfO{ Iflt k'/\ofPsf] b]vfpF5 . tn aafofFM of]

:s]rn] jfx\o g;sf] s'gf hf]8fO{ b]vfpF5 . of] cfwf bGt ePsf] hf]8fO{df k]mn x'g] al9

;Defjgf 5 . z]8 ul/Psf] efu rfFlx aflx/ lt/ 3r]6\g] ef/n] k]mn x'g ;Sg] ;DefjLt

If]q . tnbfofFM aflx/L g;sf 5]px? efFlrP kl5 d';L sf] ef/n] g;nfO{ rnfO{ lbG5

h;n] 5fgf eTsfO{ lbG5 .

lrq %%)= g;of ddfWod+ kkf} bb'lgu' kk|lqmof

Rj] vvj]M kf}n] uy] oSj d"l;to\u' af]e+m lkg]of g;of s+'g] ;/]HjL wsf Sogf tMu' lrq

. Rj] hhj]M lrqo\ pQm sf/0f+ g;oft Iflt ofu' Sogf tu' . Sj] vvj]M :s]r+ lkg]of g;ofu'

s'g] Rj+u' :jfk' So+ . Yj alR5 jfM b'u' :jk'O{ k]mn HjLu' ;Defjgf b' . z]8 ofgf tMu'

efu rfFlx lkg] kfv] 3\jfO{u' ef/+ k]mn HjL km'u' ;DefjLt If]q . Sj] hhj]M lkg]of g;to\u'

s'+t Tjw'nls g;of ef/+ g;oft ;+sf aL, u's]+ kf} y'gf aL .

A. Masonry wall
B. Inner wall plate
C.Outer wall plate
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v. Eaves board
Broken or missing tiles of the roof allow the water to soak
the mud layer. The mud can be washed away and swell and
loosen adjoining tiles. Leaving a leak allows the water to trav-
el by gravity down towards the eaves board and starts dam-
aging the joint between eaves and rafter and rusting the metal
bands on the eaves, which holds the eaves.

vi. Rafter
Rafters are the principal roof structure members. Due to the
massive redundant strength of the traditional design, if some
rafters fail, normally this is not bad for the roof. However
there are some key rafters (kigah, rafter with the timber pegs)
in a roof which are critical structurally.

Rafter end - A small portion of the rafter’s end is inserted
into the eaves, and has the same problems as eaves board.
The decay is always parallel with the eaves.

Round timber pegs - Timber pegs are very small but impor-
tant element of the roof structure. These are inserted though
rafters to hold them against the wall plates and purlins. These
timber pegs extend above the planking into the mud. This is

ª= Dx'7n
5fgfsf] 6fOn km'6\gfn] cyjf v:gfn] kfgL leq kl; df6f]sf] tx
lehfO lbg] ub{5 . df6f] au]/ hfg ;S5 cyjf k'mn]/ ;+u}sf
6fOnx? xNnfO{ lbg ;S5 . r'x]sfnfO{ olQs} 5f]l8 lbg] u/\of] eg]
kfgL k;]/ Dx'7n lt/ hfg] ub{5 / o;n] Dx'7n / d';Lsf] hf]gL{nfO{
laufg{ yfN5 / Dx'7nnfO{ hf]l8 /fv]sf] wft'sf] kTtLx?df lvof
kfg{ yfN5 .

r= dd'l;
d'l;x? 5fgfsf d'Vo ;+/rgfTds OsfO{x? x'g\ . k/Dk/fut
l8hfO{gdf x'g] clws d'l;sf] ;+Vofsf] sf/0fn] s'g} d'l; lau|] jf
eflRrP klg 5fgfnfO{ ;fwf/0ftM v/fa ub}{g . t/ 5fgfsf s]lx
d'l;/x? -g]jf/LM sLu-sf7sf] r's'n ;lxtsf] d'l;_ ;+/rgfsf]
lx;fan] dxTjk"0f{ x'G5 .

d'l;sf] 5]pM Dx'7n leq k;]sf d'l; 5]psf efux? / o;sf
;d:ofx? Dx'7n h:t} 5g\ . Iflt ;w} Dx'7n ;+u ;dfgfGt/ ePsf]
x'G5 .

sf7sf r's'nx?M sf7sf r's"nx? clt ;fgf x'G5g t/ 5fgf
;+/rgfsf dxTjk"0f{ c+u x'g\ . logLx? g; / rn'x? ;+u d'l;nfO{
;+u} hf]8]/ /fVg o; leq 3';fOPsf x'G5g\ . oL r's'nx? kmNofs
nfO{ kf/ u/]/ df6f] ;Dd k'Ug] ub{5 . olx dfq 5fgfsf] Ps dfWod

ª= DDx'tf
kf}of cfFokf tHofgf cyjf s't'+ jgf nM b'g] åf+ jgf rf oft Kofsf
laO{ . rf oft RjLs o+s]km' cyjf k'mn]h'of gfk+ Rj+u' cfFokft ;+sf
aL km' . jf Hj yfo\ cy]+ Tjtf tn wf; nM jgf Dx'tM kfv] jgLu'
HjL cn] y's]+ Dx't j d"l;+ of :jfk'oft :o+sf aL j d"l; oft
:jfgf tMu' wft'of kTtLto\s] vt+ gosf jLu' HjL .

r= dd'l;
d'l;t kf}of d'Vo ;+/rgfTds OsfO{t v . k/Dk/fut l8hfO{g
tos] cKj ;+Vofo\ d'l;t b"u', sf/0f+ ofgf 5'+ d'l;t :oFgf j+;f
tla kf}oft ;fwf/0ftM :o+s]u' ofO{ dv' . t/ kf}of 5'+ d'l;t -
sLMut r's' b'u' d';Lt_ ;+/rgfof lx;fa+ dxTjk"0f{ h" .

d'l;Rjsf M Dx'tb'g] åf+ jgfRj+u' d'l; Rjsft j y's]of ;d:oft
Dx'tof y]+ v\ . Iflt GXofan]+ Dx'tgfk+ ;dfgfGt/ h'of RjgL .

l;+of r's"t - l;+of r's"t t;s+ lrw+ h' t/ y'lk kf} ;+/rgfof
dxTjk"0f{ c+u v . y'lk+ g; j rn'to\t d'l;+gfk+ :jfgf to\t y's]
b'g] 3';] ofgf tO{ . Yj r's't kmNofsoft cfFokfo\ RjgLu' rf tx
Yo+s Yosf laO{+ . kf} of rf gfk+ tKo+s ;Dks{ b'u' dfWod w}u'

Fig. 51.  Decay of eaves board.
Damage of eaves board from water penetration at the edge of the rafter.  This is the most
likely place for decay, because this is the last point, where water could travel from whole
roof and stops here.

lrq %%!!= Dx'77n ssf] IIflt

d';Lsf] 5]paf6 kfgL kl; Dx'7n nfO{ Iflt u/]sf] . Iflt x'g] ;DefjLt 7fpF olx xf],

lsgeg] k"/f 5fgfaf6 kfgL uP/ /f]Sg ;Sg] clGtd 7fpF olx xf] .

lrq %%!!= Dx'tMof IIflt

d"l;+of Rjsf+ nM åf+jgf Dx'tMoft Iflt ofu' . Iflt HjL k"mu' ;DefjLt yfo\ Yj x] v,

5fo\ wf;f k'mSs kf}g+ jO{u' nM /f]s] ofo\k'mu'  clGtd yf\o Yj x] v .
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the only channel in the roof which has a direct connection to
the mud bed and provides a direct route for moisture to the
core of the rafter. Even a slight displacement of the roof
tiles lets water leak into the mud bed around the timber peg
and can make the peg-hole wider in a short period. When the
hole is wider, the timber peg head will drop out and cause
failure of the roof.

vii. Purlin 
All the rafters rest on the purlin. The corner joints of purlins
are much weaker than wall plates, because at least wall plates

xf] h;sf] df6f]sf] tx ;+u l;wf ;Dks{ x'G5 / cf];nfO{ d'l;sf]
s]Gb| ;Dd k'/\ofpg l;wf af6f] k|bfg ub{5 . 5fgfsf 6fOnx?sf]
clnslt klg lj:yfkgn] df6f]df r's'n jl/kl/ kfgL r'xg hfg]
x'G5 tyf sd ;dodf g} d'l;df r's'nsf] KjfnnfO{ 7"nf] ul/lbG5
. Kjfn 7"nf] eP/ uP kl5 sf7sf] r's'n aflx/ lg:sg] x'G5 /
clg 5fgfnfO{ eTsfO{ lbG5 .

5= rrn' 
;a} d';Lx? rn' dfly /x]sf x'G5g\ / s'gfsf hf]gL{x? g;eGbf w]/}
sdhf]/ x'G5g\ lsgeg] g;x? sd;]sd l;wf xg] x''G5 tyf uf/f]

Yjx] 5u' hs v -cn] y's]+_ jfkmoft d'l;+of s]Gb| ts tKo+u' n+
bo]sf aLu' ofO{ . kf}of cfFokft eRrfg+ lj:yfkg h'jg ls y's]
r's'of 5rfVon+ nM Hj]sf jLu' ofO{ cn] 5'+ O{ lnkf x] r's'of
Kjfoft tw+ ofgf aL . Kjf tKjfM h'of l;+of r's" Nof+ jO{u' HjL
cn] kf}oft y'gf aL  .

5= rrn'
bSj d"l;+t rn'of Rj] nfgf RjgL j s'g] Rj+u' :jfk't g;l;of+
oSj sdhf]/ HjL 5fo\wf;f g;t sd;]sd tKos Rjlgu' HjL j

Fig. 52.  Diagram shows how water penetration around the peg could
damage the roof.  
Top left: Traditional roof section (section through timber peg). Top right: Generally
unprofessional people inadvertently crack jhingati in the process of removing weed growth.
This creates channels through which rain water can penetrate. Bottom  left: After a few
years of exposure to water the peg holes become larger causing the pegs to slip. Bottom
right: If there only a few timber pegs in the original construction this process of deterio-
ration allows the forces from the struts to push the purlin away from the building (C).
Eventually the strut will fall away (D) which ultimately leads to roof failure (E).

lrq %%@@= o; llrqn] rr'ss'n jjl/kl/af6 kkfgL kk;]/ ss;/L 55fgfnfO{ IIflt kk'/\ofpg ;;S5
elg bb]vfpF5 ..
dfly aafofFM k/Dk/fut 5fgfsf] ;]S;g -sf7sf] r's'n ePsf]:yfgdf_ dfly bbfofFM cbIf
sdL{n] emf/kft lgsfNg] a]nfdf ;fwf/0ftM yfxf gkfOsg lem+u6L km'6fp5g\ . o;n] ubf{
kfgL leq k:g] af6f] agfO{ lbG5 . tn aafofFM s]xL jif{ ;Dd kfgL r'lxP kl5 r's'nsf]
Kjfn 7"nf] eP/ r's'n tn v:b5 . tn bbfofFM olb ;'?sf] lgdf{0fdf sf7sf] r's'nx?
sd ;+Vofdf 5g\ eg] o; k|lqmofn] 6'+8fnx?sf] ann] rn'nfO{ 3/af6 3r]l6 lbG5 (C)
cGttM 6'+8fnx? v:5g\ (D) / 5fgf eTsG5g\ (E) .

lrq %%@@= Yj llrqo\ rr'ss' 55rfVon+ nnM HHjof uuo\ kkf} ::o+ss] kk'm ww}u' SSogf ttu' bb' .
Rj] vvj]M kf/Dkl/s kf}of ;]S;g -l;+of r's'gfk+_ Rj] hhj]M d;DxM sdL+ 3fFo\ lnsfOan]
d;Ls cfFokf t5\ofO{ . y's]+ ofgf nM åf+ jg]u' n+ bosf aL . Sj] vvj]M 5'+ b+ lnkf nM
Hjof r's"of Kjf tKjf h'of r's" ;/] HjL . Sj] hhj]M olb ;'?of lgdf{0f] l;+of r's"t Dxf]
h";f Yj k|lqmof+ t'gfto\u' an+ rn'oft 5]F 3\jfgf 5\j} aL (C) cGttM t'gft s't'+ jgL
(D) j kf} b'gL (E) .
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are in horizontal position and on the top of the wall, so it is
easy to make lap joints. Purlins are not in the horizontal posi-
tion and rest on the struts, so it is difficult to make tight
joints. Lots of the thrust loads from the rafters is transfered
to the corner along with forces coming from the struts.

dfly x'G5g\ . o;}n] Nofk hf]gL{ agfpg ;lhnf] x'G5 t/ rn'x?
l;wf x'Fb}g / 6'+8fndf c8]sf x'G5g\ / o;}n] sl:;Psf] hf]gL{
agfpg sl7g x'G5 . d';Laf6 cfpg] y'k|} t];f]{ an tyf 6'+8fnaf6
cfpg] anx? klg s'gf lt/ ;/]/ cfpg] u5{g .

cn], c+uof Bg] RjgL . y's]+ nfo\k :jfk' jfulrgf bo\s] cKjL
ugls rn't tKogL dv' j t'gfno\ c8] h'of RjgL j ps]+
s:;]h"u' :jfk' bo\s] yfs'O{ . d"l;+ kfv]+ jO{u' oSj AoSju' an j
t'gft kfv]+ jO{u' ant g km'Ss ;/]h'of lnkf s'+ kfv] nf jO{ . 

Fig. 53.  Roof types.
Section of the roof with hanging eaves and eaves beam. Drawing: Gutschow. Newar
Towns and Buildings. 

lrq %%##= 5fgfssf] kk|ssf/x?
o+ukfvf / blnkfvf 5fgfsf] ;]S;g . gS;fM u'6zf]e, g]jf/ 6fpG; P08 lalN8+u;\ .

lrq %%##== kkf}of kk|ssf/t
o+ukfvf j blnkfvf kf}of ;]S;g t . gS;fM u'6zf]e, g]jf/ 6fpG; P08 lalN8+u;\ .



Heritage Homeowner’s Preservation Manual70

viii. Carved elements/Doors and windows*
Carved elements were more damaged by humans than by
other reasons. Many of the important windows were lost in
reconstruction of the buildings. Also many of them were cut
in two parts when the house was divided vertically and some
were lost due to lack of maintenance.
(*Most of the carved elements are doors and windows in the
private houses so they are categorized together.)

h= ss'+lbPsf ttTjx?÷9f]sf // ee\mofnx?*
s'+lbPsf tTjx? c? sf/0f eGbf dfgjaf6 g} al9 Iflt ePsf 5g\
. 3/x?sf] k'glgdf{0fsf] bf}/fg w]/} ;+Vofdf dxTjk"0f{ e\mofnx?
gf]S;fg ePsf 5g\ . ;fy} ltgLx? dWo] w]/}nfO{ 3/sf] 7f8f] af8\g]
qmddf b'O{ efudf 6'qmfOPsf 5g\ / s'g} dd{tsf] cefjdf
lalu|Psf 5g\ . 
-*s'lbPsf tTjx?df w]/} h:tf] e\mofn / 9f]sfx? 5g\, To;}n]
o;nfO{ Pp6} lzif{sdf /flvPsf] 5_ 

h= ss'+b] oofgf ttMu' ttTjt÷9f]sf jj ee\moft*
a'6\6f lsof tMu' tTjto\s] d]u' sf/0f l;of+ dg' kfv]+ x] cKj Iflt
h"u' b' . 5]Fto\u' k'glg{df0fof bf}/fg oSj ;+Vofo\ dxTjk"0f{ e\moft
:o+u' b' . gfk+, y'lk+ dWo] oSj l;t 5]Foft tKo+s Ogf sfO{ an]
lgu' 6'qmf ofgf Ao'u' b' j u'ln+ NXjg]u'of cefjo\ :o+u'b' . 

-*s'+b] ofgftMu' tTjto\ cKj e\mof j n'vft nf, ps]+ Yj}t 5u'
cnUu lzif{s laof tMu' b'_

Fig. 54.  Damage of purlin through seepage from timber pegs area.  
As the diagram illustrates, the element of the roof structure most susceptible to water
damage is the timber peg. Water rots the rafter  and due to the heavy clay and tile load,
the rafter overhangs often break off at this point. If the upper timber pegs in the wall
plate are not secure the struts will push the purlin away and ultimately cause roof collapse.
The photo illustrates the given diagram in which the whole length of the overhang beyond
the purlin has fallen away. The roof is now held only by the upper timber pegs in the wall
plate.

lrq %%$= ssf77ssf] rr'ss'n IIf]qaf6 kkfgL rr'x]/ rrn'ssf] IIflt 
kfgLaf6 Iflt x'g] ;aeGbf 5fgfsf] al9 lqmofzLn efu eg]sf] sf7sf] r's'n xf] eGg]
o; lrqn] bzf{pF5 . kfgLn] d';LnfO{ o; 7fpFdf ;8fpF5 / ux|f}+ df6f] tyf 6fOnsf]
ef/n] ubf{ aflx/ lg:s]sf d';Lx? o;} ljGb'df efFRb5 . olb g;df /x]sf] dflyNnf]
sf7sf r's'nx? ;'/lIft 5}g eg] 6'+8fnn] rn'nfO{ 3r]6\5 / cflv/df 5fgfnfO{ eTsfO{
lbG5 . lbOPsf] lrqn] b]vfpF5 ls rn' eGbf aflx/ lg:s]sf ;Dk"0f{ efu v;]sf] 5 .
5fgfnfO{ ca g;df /x]sf dflyNnf sf7sf r's'nx?n] dfq c8\sfPsf] 5 .

lrq %%$== ll;+of rr'ss' IIf]q+ nnM HHjof rrn' ::o+u'
nv+ :olgu' kf}of bsn] cKj lqmofzLn efu w}u' x] l;+of r's" v w}u' Yj lrq+ So+ . nv+
d'l;oft Yj yf;] WjlUusf aL j ‰oft'u' rf j cfFokfof Ajem+ ofgf Kof+j}Rj+u' d"l;t Yj
laGb'O{ Tjw'nL . olb g;o\ Rj+u' Rj]of l;+of r's"t ;'/lIft dh';f t'gfn+ rn'oft 3\jfgf
aL j cflv/o\ kf}oft y'gf laO{ . laoftMu' lrq+ So+ ls rn'g+ Kof+xf j}Rj+u' ;Dk"0f{ efu
s't'+ jg . kf}oft cf g;o\ Rj+u' Rj]of l;+of r's' to\;+ hs c8\s] ofgf tMu' b' .
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Fig. 55.  Damage of carved elements. 
Left: In the 19th century, people still valued art works. Even if they had to cut an open-
ing they would not leave it incomplete and would add a frame - like the left side of this
window. Right: But today people cut beautifully carved windows even they need only
minor repair. Right part of this house was not reconstructed, only replaced with new open-
ings. It is understandable that if the house was reconstructed with different floor heights
they would have to cut to adapt with new floor height.

lrq %%%= ss'lb+Pssf ttTjx?ssf] IIflt
afofF: !( cf}+ ztflAb ;Dd klg dfG5] snfs[ltnfO{ dfGotf lbGy] . To;a]nf
em\ofnnfO{cfwf efu sf6]klg To:tf] b]lv+b}g lsgeg] o;df Ps k|]md yk]/ ck"/f] 5f]l8Pg
. bfofF: t/ cfh, dfG5]n] ;'Gb/ s'+lbPsf] e\mofnnfO{ dfd'nL dd{t dfq ug'{ kg]{ eP klg
sf6\5g\ . of] 3/sf] bfofF efunfO{ k'glgdf{0f ul/Pg, gofF em\ofnnfO{ k|lt:yfkg ul/of]
. olb 3/nfO{ km/s km/s tNnf prfO{df k'glgdf{0f ul/of] eg] gofF tNnf prfO{ ;+u
;fdf~h:o ldnfpg sf6\g' kg]{ x'G5 eGg] s'/f a'e\mg ;lsG5 .

lrq %%%== aa'6\6f ssLofu' ttTjto\u' IIflt
vj]: !( cf}+ ztflAb x] dg' t;]+ snfs[ltoft dfGotf Ao' . pAn] g+ em\of rfo\u' of;f
afu' HjLs rfgf tM;f+ cy] vg] db' 5fo\ wf;f y's] 5u' k|]md yk] ofgf ck"/f] dTjt' .
hj]: t/ yf}+, dg't;]+ afFnfu' s'+b] ofgftMu' e\mofto\t dfd'nL NXjg] dfu' h";f+ rfgf 5\j
. Yj 5]Fof hMkfv]+of efuoft k'glgdf{0f dof, Gx"u' vfnL yfo\oft k|lt:yfkg oft . olb
5]Foft yL yL t+of hfMn] k'glgdf{0f oft wf;f GX'u' t+ hfMgfk+ ;fdf~h:o ofo]t rfo\
dfnL w}u' v+ YjLs] k'm . 

Fig. 56.  Damage of carved elements. 
Left: In many places old lattice was cut out partially for no reason, because it is not help-
ful for looking out, it was for more air, for more light, or perhaps for throwing trash. 
Right: Damage from lack of maintenance, which will decay carved elements easily in a
few monsoons.

lrq %%^= ss'+lbPssf ttTjx?ssf] IIflt
afofF: w]/} l:yltdf k'/fgf cfFvLe\mofnx? lagf s'g} sf/0f g} sfl6G5g\ lsgeg] logLx?
g aflx/ x]g{, g al9 xfjfsf] lgldTt, g al9 k|sfzsf] lgldTt ;fPb kmf]x/ kmfNgdf
;xfos 5g\ . bfofF: plrt ;+ef/sf cefjdf ePsf] Iflt, h;n] ubf{ s]xL jiff{b kl5
s'lb+Psf tTjx? gi6 x'g]5g\ . 

lrq %%^== ss'+b] oofgftMu' ttTjto\u' IIflt
vj]: cKj cj:yfo\ k'nf+u' ltlse\moft Tj x] dbo\s rfgf 5\j 5fo\wf;f y'lk+ g lkg] :j]t,
g cKj kmo\of lglt+, ;fPb cKj hMof lglt+, ;fPb kmf]x/ jf+5\j]t ;xfos h' . hj]: plrt
;+ef/of cefjo\ h"u' Iflt, u's]+ ofgf 5'+ jiff{b lnkf s'+b] ofgftMu' tTjt gi6 HjL . 
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5.4  Repair/Conservation Techniques
Repair always maintains the maximum amount of original
fabric and always involves less work. Normally when people
are proposing to undertake renovation or repair to their
houses, there is always an assumption that there is more work
needed than new construction. Many people are not aware
that repair are easy and cost less. It might be combined with
some kind of consolidation and appropriate modernization.
For example, often a timber is not decayed its whole length,
but only at one end. In such case, it is possible to join a piece
to the damaged end rather than replace the whole timber.
First, it helps to retain more of the original fabric of the
building, and therefore maintains authenticity, and second, it
reduces the amount of work, which saves cost and shortens
the duration of the project.

Traditional timber buildings incorporate a certain flexibility
in their design, which is thought to be one reason why they
usually perform well during earthquakes. We should there-
fore continue to use such traditional joints in their original
positions so that the building continues to behave in the way
it was designed. Wherever possible any type of repair to
woodwork should be carried out using traditional carpentry
methods, retaining all sound existing materials and replacing
only damaged parts.

%%==$$ dddd{{tt÷÷;;++//IIff00ffssff kk||lljjllwwxx??
dd{tdf df}lns /rgfsf] clwstd hu]gf{ x'G5 / o;df xd]zf sd
sfo{ ug'{ kg]{ x'G5 . ;fwf/0ftM dflg;x? cfk\mgf 3/nfO{ lh0ff]{4f/
ug]{ jf dd{t ug]{ af/] ;f]Rb\5g\, pgLx?n] ;w} of] cg'dfg u5{g\
ls gofF lgdf{0f ug]{ eGbf o:df ;w} al9 sfo{ ug'{ kg]{ x'G5 . w]/}
dflg;x?nfO{ of] 1fg 5}g ls dd{t sfo{ ;lhnf] / sd vlr{nf]
x'G5 . klxn]sf] sfdnfO{ s]xL 7f]; cfsf/df Nofpg] / s]xL pko'Qm
cfw'lgskg lbg] of] Ps lsl;dsf] ;ld>0f sfo{ x'g ;S5 .
pbfx/0ffy{ cS;/ u/]/ sf7sf] ;Dk"0f{ nDafO{sf] Iflt geO{ l;k{m
Ps 5]pdf dfq lau|]sf] x'G5 . o:tf] cj:yfdf k"/f sf7 k]mg'{sf]
;§f lau|]sf] 5]pdf dfq} Ps 6'qmf yKg] ;Defjgf x'G5 . Ps, o;n]
3/sf] df}lns :j?k -tTj_ nfO{ hu]gf{ ug{ d2t k'/\ofpF5 / To;}n]
al9 ;SsnLkg sfod /fVg ;lsG5 / bf]>f], o;n] sfdsf]
dfqfnfO{ 36fP/ cfof]hgfsf] nfut / cjlwnfO{ 36fO{ lbG5 .

k/Dk/fut sf7sf 3/x?sf] l8hfOg d} s]xL nrstf ;dfj]z 5g\
h;n] ubf{ logLx?n] e"sDksf] cj:yfdf cS;/ /fd|f] sfd ug{
;s]sf x'g eGg] ;f]r /x]sf] 5 . To;sf/0f xfdLn] k/Dk/fut
hf]gL{x?nfO{ klxn]s} :yfgx?df ul/g] k|of]unfO{ g} lg/Gt/tf
lbOg'kb{5 tfls 3/x?n] logLx?nfO{ l8hfOg ul//fv]sf] tl/sfn]
Jojxf/ ug{ ;sf];\ . s'g} lsl;dsf] dd{t ug'{ k/]df ;Dej eP
;Dd sfi7sfo{nfO{ ;a} ;2] afls ePsf ;fdfu|Lx?nfO{ sfod
/fv]/ vfnL lau|]sf efux? dfq k]m/]/ k/Dk/fut sfi7 l;Nksf
tl/sfx? k|of]u ul/ ul/g' kb{5 .

%%==$$ NNxxjjgg]]uu''÷÷;;++//IIff00ffooff kk||lljjllwwtt
Nxjg]u'o\ df}lns /rgfof clwstd hu]gf{ HjL j y's] GXofan]+
Dxf] hs Hof ofo\ dfnL . ;fwf/0ftM dg't;]+ yMu' 5]Foft lh0f]{4/
ofu' jf Nxjg]u' ofu' af/] larf/ ofO{, pld;+ Gxofan]+ Yj cg'dfg
ofO{ ls Nxjg]u'o\ cKj Hof ofo] dfnL . cKj dg' to\s] Yj 1f+ d?
ls y's] Gx'u' bos]u' l;s] Hof ck' j y's] Dxf] vr{ h" . Gxfkfof
Hofoft 5'+ 7f]; ?ko\ xo\t j 5'+ pko'Qm cfw'lgskg aLt 5u'
lsl;dof ;lDd>0f Hof HjLk'm . pbfx/0ffy{ cKj ofgf l;+of k'mSs+
efu d:o+;] l;km{ 5rf] hs :ogf Rj+u' HjL . yGofu' cj:yfo\ bSj
l;+ lxlnu' of kn];f :o+u' Rjsfo\ hs 56\jfrf yKf] ofo]u'
;Defjgf b' . 5v], y's]+ 5]Fof df}lns :j?koft hu]gf{ ofo]t aM
aL w;f y's]+ cKj ;SsnLkg sfod ofo km}u' HjL cn] y's]+ Hofof
dfqfoft 36] ofgf cfof]hgfof d" j cjlwoft Dxf] ofgf aLu' ofO{
.

k/Dk/fut l;+of 5]Fto\u' l8hfOgo\ x] 5'+ nrstf ;dfj]z h"u b'
u's]+ ofgf y'ld;+ ef]vfo AjOu' cj:yfo\ cS;/ afFnfSs Hof aLk"m
w}u' ;f]r b} Rju' b' . ps]+ emL;+ k/Dk/fut :jfk' to\t Gxfkf of
yf;] x] 5\on]u' oft x] lg/Gt/tf laO{df tfls 5]Fto\;+ y'ldu'
l8hfOg sy+ x] Jojxf/ ofo] km}u' cj:yf lj2dfg HjLdf . 5'+
sy+of Nxf]g] Hof ofo\ dfn wf;f kmof+ kmQn] l;+ Hofoft bSj
aflsu' ;2] ;fdfu|Lto\t sfod ofgf vfnL :o+u' efut hs lxn]u'
Hof ofgf k/Dk/fut l;+ l;Nkof tl/sft x] 5\onu' ofo]df .

Fig. 57.  Replacement of timber post.
Lower floor of this house was guthi space (semi private). After vertical division the left
part was reconstructed, but the old carved columns were not reused. The space is still saved
as a guthi space as well as reconstructed with timber columns, but in a much simplified
version, and has also lost the carved tmber cornice above the beam.

lrq %%&= ssf77ssf] yyfdssf] kk|lt:yfkg
of] 3/sf] tNnf] tNnf u'7L If]q xf] -cw{ JolQmut_ 7f8f] efuj08f kl5 afofF efusf]
k'glgdf{0f eof] t/ o;df k'/fgf s'+lbPsf yfdx? k|of]u ul/Pg . 7fpFnfO{ sf7sf] yfdx?
;lxt u'l7 If]qsf] ?kdf hf]ufOPsf] 5 t/ w]/} ;fwf/0f cj:yfdf / g; dflysf] sf7df
s'+lbPsf] sfg]{; klg u'ldof] . 

lrq %%&== ll;+of 77f+of kk|lt:yfkg
Yj 5]Fof Sj]of t+ u'7L If]q v] -cw{ JolQmut_ . tKo+ sy+ Aof3 h';]nL vj]of efuof
k'glgdf{0f h'n t/ y's]of k'nf+u' s'+b] ofgftMu' 7f+t d5\o . yfo\oft l;+of 7f+ gfk+ u'l7
If]qof ?ko\ hf]u] ofgf tn t/ clt ;fwf/0f cj:yfo\ j g;of Bg] Rj+u' l;+O{ s'+b] ofgf
tMu' sfg]{; g Gxg . 
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i. Post
If the post is only partially damaged, instead of replacing the
whole post with a new design, there are many traditional
joints for repairing the bottoms of posts.

Cruciform joint
Many of these traditional joints need to be lifted from under-
neath, for in situ repairs. Such joints can be fitted by remov-
ing the beam, which is not always possible or by digging a pit
underneath the post and backfilling it afterwards, but such a
procedure risks reducing the load-bearing capacity of the soil
on which the post rests. Since posts transmit the principal
load of the building down to the ground, this involves risk of
settlement of the structure.

With a new tenon
Slip a new tenon from the top of the beam into the post.
This is only possible if the wall above the timber beam is
removable. First the beam has to be supported temporarily.
Take out the damaged post after cutting the tenon on the top
of the post. After repairing the damaged post, the new hole
on the top has to be made to insert the new tenon.

em= yyfd
olb yfd cf+lzs dfq lalu|Psf] 5 eg], k"/f yfdnfO{ gofF
l8hfOgn] k|lt:yfkg ug'{sf] ;§f yfdsf k]mb dfq} dd{t ug]{ w]/}
k/Dk/fut hf]gL{x? 5g\ .

qm'l;kmf]d{ hhf]gL{ 
oL k/Dk/fut hf]gL{x? dWo] w]/}nfO{ oyf:yfgdf dd{tsf] nflu
d'lGt/af6 dfly p7fpg cfjZos kb{5 . o:tf hf]gL{x? lgbfnnfO{
x6fP/ agfpg' kg]{ x'G5, h'g ;wF} ;Dej /x+b}g, jf d'lGt/ vfN8f]
vg]/ sfd ;s] kl5 k]ml/ k'/]/ t/ of] k|lqmofdf yfd /xg] 7fpFsf]
df6f]sf] ef/ axg Ifdtf sd x'g] hf]lvd /xG5 . 3/sf] d'Vo ef/g}
yfd dfk{mt e'O{df ;g]{ x'gfn] o;n] ubf{ ;+/rgf efFl;g hfg]
hf]lvd /xG5 .

gofF rr"n ;;lxt
lgbfn dflyaf6 yfddf gofF r"nnfO{ 3';fg]{ . sf7sf] lgbfn dfly
af6 uf/f] lgsfNg ;lsof] eg] dfq of] ;Dej x'G5 . ;j{k|yd
lgbfnnfO{ c:yfoL tj/n] 6]jf lbO{g'kg]{ x'G5 / yfdsf] dflyNnf]
efudf r'n sf6]/ Iflt ePsf] yfdnfO{ lgsfNg ;lsG5 . Iflt
ePsf] yfd dd{t kZrft dflysf] efudf Kjfn kf/]/ gofF r"n
/flvg'k5{ . 

em= 77f+
olb 7f+ cf+lzs hs :o+u' v;f k"/f 7f+oft Gx'u' l8hfOgkfv]+]
k|lt:yfkg ofo\u' of ;§f 7f+of k]mb oft hs Nxjg]u'ofo\u' oSj
k/Dk/fut hf]gL{t b'\ .

qm'l;kmf]d{ ::jfk' 
Yj k/Dk/fut :jfk't dWo] oSj l;t oyf :yfgo\ Nxf]g]u' Hof
ofo]t Sj]g+ Rj] kfv] 3\jfo dflnO{ . yGofu' :jfk't lggf+ lnsof
bo\s] df, u'u'ls GXofan]+ ;Dej HjL dv', cyjf 7f+ Sj;+ ufM Dx'of
lnkf xfsg+ k'/]ofgf t/ Yj k|lqmofo\ 7f+ Rj+u' yf;o\ rfofu' ef/
axg Ifdtf Dxf] HjLu' hf]lvd b jO{ . 5]Fof d'Vo ef/ 7f+ h'of x]
a+o\ ;/] HjLu'ln ofgf y's]+ ;+/rgf efF;] HjLu' hf]lvd b} Rjlgu'
HjL .

Gx'u' rr"n tt;u'
gLgfof Rj]g+ 7f+n] Gx'u' r"noft b'5\j . l;+of lggf+of Rj]g+ c+uoft
kG5]o\ ofo] kmM;f hs Yj ;Dej HjL . ;j{k|yd lggf+oft c:yfoL
tj/+ 6]jf aLdf j / 7f+of Rj]of efuo\ r"n rfgf :ogf Rj+u'
vDafoft lnsfo\ df . :o+u' 7f+ NXjg] w'+sf Rj]of efuo\ Kjf vgf
Gx'u' r"n to\df . 

Fig. 58.  Repair of timber posts with cruciform joint.  
Left: Timber posts are mostly rotten at the bottom because of damp. The proposed repair
should use traditional joinery. This traditional joint used by local craftsmen for jointing on
a new bottom to a post has cruciform tenon, which fits into cruciform mortise cut at right
angles to the sides of the timber. Right: The old post with replaced bottom.

lrq %%*== qqml;kmf]d{ hhf]gL{ ;;lxtssf] ssf77ssf] yyfdssf] ddd{t
afofF: cf];n] ubf{ sf7sf] yfd w]/}h;f] lk+wdf ;8]sf 5g\ . yfdx?sf] dd{tsf] nflu
k|:tfljt k/Dk/fut hf]gL{ . yfdnfO{ gofF lk+w ;+u hf]8\g :yfgLo sdL{n] k|of]u u/]sf]
of] k/Dk/fut hf]gL{df Ps qm; cfsf/sf] r"n (cruciform tenon) 5 h'g sf7sf]
5]px?;+u ;dsf]0f x'g] ul/ sfl6Psf] qm; cfsf/sf] c8];f] (mortise) df ldNg] x'G5 .
bfofF:  k|lt:yfkg ul/Psf] cfwf/ ;lxt k'/fgf] yfd .

lrq %%*== qqml;kmf]d{ ::jfk' ;;lxtof ll;+of 77f+of NNXjg]HHof
vj]: cf];O{+ ofgf l;+of 7f+ cKj ofgf lk+wo\ WjUuLO{ . 7f+to\u' lglt+ k|:tfljt k/Dk/fut
:jfk' NXf]g] Hof . 7foft Gx'u' lk+wgfk+ :jfo\t :yfgLo sMdLO{+ 5\ou' Yj k/Dk/fut :jfk'O{
5u' qm; cfsf/of r"n b' u'u'ls l;+of Rjsft gfk+ ;dsf]0f HjLs rfgf tMu' qm;
cfsf/of c8];f]o\ ldNf] HjL . hj]: k|lt:yfkg ofu' cfwf/ ;lxt k'nf+u' 7f+ . 
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In some cases all of these solutions might not be practical, so
it is useful to have alternative joints, which can be slid in side-
ways with metal plate on both sides.

s'g} s'g} cj:yfdf oL ;a} ;dfwfgx? Aoaxfl/s gx'g ;S5,
To;}n] rflxPdf k|of]u ug{ c? a}slNks hf]gL{x? x'g' a]z x'G5
h;nfO{ b'j} 5]plt/ wft'sf Kn]6 ;lxt k;fpg ;lsof];\ .

5'+ 5'+ cj:yfo\ Yj ;dfwfgt Jojxfl/s dHjL km", ps]+ dfM;f
5\on]t d]d]u' a}slNks :jfk't bM;f af+nf u's] oft lgu' Rjsf+g+
wft'of Kn]6 gfk+ b'5\jo\ kmo\df .

Fig. 59.  Repair of timber posts with new timber peg.  
For any part of the post to be replaced with any joints, if possible insert the new timber
peg from the top of the beam. This process doesn't need to dismantle the foundation of the
timber post and is equally good as the original. Left: Diagram shows inserting of peg
from the top. Make a hole for timber peg of the same size which existed originally in the
metha and beam before installing post. Right: Slid down timber peg from top.

lrq %%(== ssf77ssf] yyfdx?nfO{ ggofF ssf77ssf rr'ss'n ;;lxt ddd{t uul/Pssf] 
lgbfnsf] dflyaf6 gofF sf7sf] r's'n k;fpg ;s] yfdsf s'g} klg efunfO{ s'g} klg
hf]gL{n] k|lt:yfkg ug{ ;lsG5 . of] k|lqmofdf sf7sf] yfdsf] cfwf/nfO{ laufg{ cfjZos
5}g / of] klxn]sf] h:t} /fd|f] x'G5 . afofFM lrqn] dflyaf6 r's'n k;fpFb} u/]sf] b]vfpF5
. yfd /fVg' cufl8 d]7 / lgbfndf ;'?df ePsf] ;fOhs}] Kjfn sf7sf] r's'nsf] nflu
agfpg] . bfofFM sf7sf] r's'nnfO{ dflyaf6 k;fpg] .

lrq %%(== ll;+of 77f+to\t GGx'u' ll;+of rr'ss" ggfk+ NNxf]g] HHof oofu' 
lggfof Rj]g+ Gx'u' l;+of r's" b'5\jo\t kmM;f 7f+of 5'+g+ efuoft 5'g+ :jfk'+ k|lt:yfkg
ofo\km" . Yj k|lqmofo\ l;+of 7f+of cfwf/oft :o+s]Djf j Yj Gxfkf y]+ x] af+nfO{ . vj]M
lrqo\ Rj]g+ r's" b'5\jof tMu' Sogf tMu' b' . 7f+ to\ GXof] d]7 j lggf ;'?O{ b'u' ;fOhof
x] Kjf l;+of r's"of nflu bo\ls . hj]M l;+of r's"oft Rj]g+ b'5\j .

A. Wooden pegs (chukul)
B. Joist
C. Beam (ninah)
D. Bracket (meth)
E. Timber post
F. Base stone
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ii. Beam
There is no solution for settlement of the beams to bring
them back in level. So the most effective solution is rein-
forcement of the existing condition to prevent any further
damage.

v= llgbfn  
lgbfnx? w;]kl5 o;nfO{ k'gM ;txdf Nofpg] pkfo x'Fb}g . To;}n]
o;nfO{ ug{ ;lsg] ;aeGbf k|efjsf/L pkfo eg]s} cem Iflt
x'gaf6 arfpg ePsf] cj:yfdf k|jlns/0f ug]{ xf] . 

v= ggL+gf   
lggf w;] h'nls Yj}t xfsg+ ;txno\ xo\u' pkfo d?' . ps]+ Yj}t
ofo] km}u' bSj l;a] k|efjsf/L pkfo v cem Iflt HjL kfv]+ ar]
ofo\t b"u' cj:yfo\ k|jlns/0f ofo\u' .

Fig. 60.  Repair of timber post with metal plates.  
After shoring up the structural members, the damaged part of the post could be removed.
The new piece has to be made properly to fit tight with the remaining part. Then fix the
upper piece first and slid the new piece in the proper position. Half lap joint is not advis-
able, because it could move in both directions. Scarf joint prevents movement in two direc-
tions and bolted metal plates prevent movement in the other two.

lrq ^̂)== wwft' KKn]6x? ;;lxt ssf77ssf] yyfd ddd{t
;f+/rgftds tTjx?nfO{ p7fO ;s] kl5 yfdsf] lju|]sf] efunfO{ x6fpg ;lsG5 . gofF
6'qmf -efu_ l7s ;+u afFls ePsf] efudf 7\ofDd ldNg] ul/ agfOg' k5{ . clg klxn]
dflyNnf] efu ldnfP/ gofF 6'qmfdf l7s 7fpFdf ;sf{P/ /fVg' . cw{ Nofk hf]gL{ ug{
pko'tm 5}g, lsgeg] o;df b'O{ lbzflt/ xnrn x'g ;S5 . :sfkm{ hf]gL{n] b'a} lbzflt/
xnrn x'gaf6 /f]Sb5 / csf]{ b'O{ lbzfdf af]N6 ul/Psf wft'sf Kn]6x?n] /f]Sb5g\ .

lrq ^̂)== wwft' KKn]6t ggfk+ ll;+of 77f+ NNxjg]u'
;f+/rlgs tTjto\t NXf]g] w'+sf 7f+of :o+u' efuoft x6] ofo\km' . Gx"u' efu afls b'u'
efuo\ kfo\l5 HjLs ldno\ HjLs bo\s] df . cn] Gxfkf+ Rj]of efu ldn]ofgf Gx'u' 6'qmfo\
kfo\l5 yf;] ;s]{ ofgf lt . cw{ nfo\k :jfk' to\ dHo', 5fo\ wf;f y's] lgv]+g+ xnrn
HjLk'm . :sfkm{ :jfk'+ lgv] kfv]+  xnrn HjLs] laO{ dv' j d]u' lgu' lbzfo\ af]N6 ofgf
tMu' wft'of Kn]6t;]+ /f]s] ofO{ .

Fig. 61.  Reinforcement of old beams.
Left: One new beam in steel could be added in between two beams, if there is enough
space for the beam. Middle: If there is not enough space in between the inner and outer
beam, one extra new beam could be added just beside the inner one. Right: If it is only
one layer of post and beam, it is easier to reinforce. But all of this reinforcement depends
upon the existing condition in place.

lrq ^̂!!== kk'/fgf llgbfnx?ssf] kk|jlnss/0f uug]{ 
afofF: gofF lgbfn/fVg k|z:t 7fpF ePdf b'O{ -k'/fgf_ lgbfnx? aLr kmnfdsf] Ps gofF
;Q/L yk ug{ ;lsG5 . aLrdf: olb leqL / aflx/L lgbfnsf] aLrdf k'Ug] ul/ :yfg
5}g eg] leqL rflx+sf] 5]pdf Ps gofF ;Q/L yKg ;lsG5 . bfofF: olb yfd / lgbfnsf]
Ps tx dfq 5 eg] k|jlns/0f ug{ ;/n 5 . t/ oL ;a k|jlns/0fx? df}h'b cj:yfdf
lge{/ ub{5 .

lrq ^̂!!== kk'nf+u' ggL+gft kk|jlnss/0f oofo\u' 
vj]: Gx'u' gL+gf to\t ufSs yfo\ bM;f lgu' -k'nf+u'_ lggfto\ aLro\ g+of 5u Gx'u' yk
ofo\km' . aLro\: olb b'g] j lkg]of gL+gfof aLro\ ufSs yfo\ db';f b'g] Rj+u'of gfk+ 5u
Gx'u' ;t/L yko\ ofo\km' . hj]F: olb 7f+ j gL+gfof 5u' hs tx b';f k|jlns/0f ofo] cMk'
. t/ Yj bSj k|jlns/0ft df}h'b cj:yfo\ lge{/ HjL .
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Originally these dalans are open arcade, but now adays many
of them were converted into rooms for more space. This
prevents further settlement of the timber beams from the
upper loads, because the new added walls also share the
loads. In case a beam needs to be replaced, it is advisable to
make joints above the timber post.

k|f/Dedf oL+ bnfgx? v'Nnf :yfgsf ?kdf lyP, t/ xfn cfP/ oL
dWo] w]/}nfO{ al9 :yfgsf] lgldQ sf]7fdf kl/jt{g ul/Psf 5g\ .
o;n] ubf{ dflysf ef/af6 sf7sf] lgbfnnfO{ cem 3;g]
;d:ofaf6 hf]ufpF5 lsgeg] gofF ylkPsf uf/f]x?n] ef/axgnfO{
afF8]/ lnG5 . lgbfnnfO{ k|lt:yfkg ug{ cfjZos k/]sf] v08df
sf7sf] yfddfly hf]gL{x? agfpg pko'tm x'G5 .

Gxfkf Gxfkf Yj bnfgt v'Nnf yfo\of ?ko\ b"u' v, t/ cf jof
y'lk+ dWo] oSj l;t cKj yfo\of lglt+ sf]7fo\ kl/jt{g ofMu' b' .
y's]+ ofgf Rj]of Ajem kfv]+ l;+of gL+gfoft cem 3;o\ HjLu' ;d:of+
hf]u] ofO{ 5fo\wf;f Gx"Mu' yk] ofu' c+u t;]+ ef/axgoft Ogf sfO{
. gL+gfoft k|lt:yfkg ofo\ dfn wf;f  l;+of 7f+ Rj] :jfk't bo\s]t
;Nnfx aLkm' .

Fig. 62.  Settlement of beam.
Left: The beam has already settled about 2.5", but filling in the open dalan with brick
work stops further settlement. Right: In this house the beam, settled almost 6", is still
structurally not bad, but definitely needs reinforcement. However, there are also some dis-
advantages from these walls, like they will transfer moisture to those timber posts. 

lrq ^̂@@. lgbfnssf] 33;fO{
afofF: lgbfn clxn] g} @=%Æ hlQ wl; ;s]sf] 5 t/ v'Nnf bnfgnfO{ uf/f]n] e/]/ cem
al9 w;fOnfO{ /f]s]sf] 5 . bfofF: o; 3/df ;Q/L ^Æ hlQ g} wl;;s]sf] 5 Ù ;+/rgfsf]
lx;fjn] ce}m v/fa 5}g t/ cjZo klg o;nfO{ k|jlns/0fsf] h?/t 5 . oL uf/f]x?sf
c? s]xL a]kmfObfx? Klg 5g\, h:tf] ls o;n] cf];nfO{ sf7sf yfdx?df ;fl/OlbG5g\ .

lrq ^̂@@. gL+gfof 33;fO{
vj]: gL+gf cfx] @=%Æ lt w;o\ HjL w'+sn t/ v'Nnf bnfgoft e/]ofgf cem cKj w;]
HjL kfv]+ /f]s]ofu' b' . hj]: Yj 5\o]+o\ ;t/L ^Æ lt x] w;o\ HJfLw'+snÙ ;+/rgfof Nofv+
cem x] g d:o+ t/ cjZo g+ y's]oft k|jlns/0fof h?/t b' . Yj c+uMt 5'+ j]kmfObft
g+ b'\, uo\ls y's]+] cf];oft l;+of 7fto\s] ;f/] ofgfaL .

Fig. 63.  Joints between the beams.
Top: Half lap joint or scarf joint on the beam and tenon centered on the post and pinned
through is the safest way. Bottom: In case the beam is not available in the right length,
it is also possible to make joints above metha. However, the longer beam has to be at the
bottom to prevent from overloading the metha.

lrq ^̂##. lgbfnx? aaLrssf hhf]gL{x?
dfly: yfdsf] aLrdf r'n /fv]/, lgbfnsf] cw{Nofk hf]gL{ jf :sfk{m hf]gL{ af6 5]8]/
agfOPsf] ;aeGbf ;'/lIft pkfo xf] . tn: olb l7s nDafO{sf] lgbfn pknAw x'g ;s]g
eg] d]7sf] dfly klg hf]gL{x? agfpg ;Dej 5 t/ nfdf]] rflx+ lgbfnn] d]7nfO{ 3r]6]/
k7fpgaf6 /f]Sg o;nfO{ lk+wdf kfg'{ kb{5 .

lrq ^̂##. gL+gfto\ aaLro\ ::jfk't
Rj]: 7f+of aLro\ r'nof j gL+gfn] cw{nfo\k :jfk' j :sfk{m :jfk'{ y Kjf to b'Ioftu'
bSjl;a] ;'/lIft pkfo v . Sj]: olb kfo\l5 xfsu' lggf dn";f d]7of Rj] g+ :jfk't
bo]s] ;Dej b' t/ txfsu' lggf d]7oft 3\jfgf d5\j]s]t Yj}t Sj]\ nfs]df .
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iii. Joists
Joists are not at much risk because they are inside the room,
not directly exposed  to weather, except the ground floor
joists, which are mainly damaged by ground damp. If the
whole length of the joists is damaged, it is not hard to replace
them. For repairing the joist, a joint using a long tenon fixed
with steel bolts is very efficient. This is an appropriate joint
to use on timbers smaller in section, such as rafters and joists.

iv. Wall plate
A wall plate is safer from water damage compared to other
timber elements. But in case the roof has to be opened total-
ly during repair, it is recommended to replace the wall plate
with a new one rather than to repair it partially because it is
not easy to replace after the roof is put back on. It is also
possible to add a metal plate in the corner to protect from
collapse from horizontal thrust loads from the rafters. A
metal plate is recommended even in reusing old wall plates.

u= bblngx?
blngx? sf]7f leq /xg] eO{ 3fdkfgL ;+u l;wf ;Dks{ gx'g]
sf/0fn] Hofbf hf]lvddf x'+b}g, e'O{ tNnfsf blngx? afx]s,
h;nfO{ d'VotM e'O{sf] cf];n] Iflt k'/\ofpF5 . olb k"/f blng g}
lau|]sf] 5 eg] o;nfO{ k|lt:yfkg ug{ ufx|f] klg 5}g . blng dd{t
ug{ kmnfdsf] af]N6 ePsf] nfdf] r'n ;lxtsf] hf]gL{sf] k|of]u w]/}
k|efjsf/L x'G5 . d';L / blng h:tf ;fgf] df]6fO{sf sf7x?df
o:t} hf]gL{ /fVg pko'Qm x'G5 .

3= gg;
sf7sf cGo tTjx? eGbf g; kfgLaf6 x'g] Ifltaf6 al9 ;'/lIft
5g\ . t/ dd{tsf] bf}/fg olb 5fgfnfO{ k'/} vf]Ng' k5{ eg] cf+lzs
dd{t ug'{ eGbf ;Dk"0f{ k|lt:yfkg ug{ l;kmfl/; ul/G5 . lsgeg]
5fgf Ps kN6 /flv ;s] kl5 o;nfO{ k]ml/ abNg ;lhnf] x'+b}g .
;fy} ;f]e}m d';Lx?jf6 kg{ cfpg] ef/x?af6 eTsg]af6 arfpg
s'gfs'gfdf wft'sf kftfx? yKg a]z x'g] 5 . k'/fgf g;x? g}
k'gk|{of]u ug]{ ePdf klg wft'sf] kftf /fVg pko'tm x'G5 .

u= bbln+t
bln+t sf]7f b'g] x] Rjlgu' h'u' ln+ ofgf nM lgef gfk+ tKo+u' ;Dks{
dbof cKj hf]lvdo\ b}dv', 5o\lnof bln+t afx]s, u's]oft d'VotM
a+of jOu' cf];O+ :o+sf laO{ . olb k"/f bln+ x] :o+u' h";f Yj}t
k|lt:yfkg ofo\ yfs' dh' . bln+ NXjf]g]t g+of af]N6 b'u' tfxfsu'
r'n ;lxtof :jfk'of k|of]u cKj k|efjsf/L h' j . d"l;+ j bln+ y]+
Gofu' lrTofu' l;+to\s] yGofu' x] :jfk' to\u' pko'Qm HjL .

3= gg;
l;+of d]u' tTjt l;a+] g; nMof kfv]+ HjLu' Iflt kfv]+ cKj ;'/lIft
h' . t/ Nxjg]u'of em\jn] olb kf}oft k'/f rfo\s] dfM;f cf+lzs
Nxjg]u' ofo\u' l;of+ AofSs k|lt:yfkgf ofo\u' l;kmfl/; aL .
5fo\wf;f kf} 5s lrgL w'+sf Yj}t xfsg+ lxn]u' cMk' dh" . gfk+
tKo+Ss j}u' Ajemt kfv]+ d"l;+ :o+ls ar] ofo\t s'+s'+go\ wft'of
kftft yk] tou' ofo\ j]z HjL . k'nf+u' g;t x] k'gk|{of]u ofo\u'
h";f+ g+ wft'of kftf to\u' pko'tm h'O{ .

Fig. 64.  Mortise and tenon joint.
Diagram shows techniques of joining smaller sections of timber members. Diagram
source: UNESCO  Training Workshop report.

lrq ^̂$== cc88];f] // vv"F6f] hhf]gL{x?
lrqn] sf7sf dl;gf uf]nfOsf efux? hf]8\g] k|ljlw b]vfpF5 . lrq >f]t M o'g]:sf] 6"]lg+u
js{zk l/kf]6{ .

lrq ^̂$== cc88];f] jj vv"F6f] ::jfk't
lrq+ l;+of lrTofu'of efut :jfo\u' k|ljlw So+ . lrq >f]tM o'g]:sf] 6"]lg+u js{zk l/kf]6{
.
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v. Eaves board
If there is any water leakage on the jhingati roof, the eaves
board is the lowest place to drain seepage from the roof. So
normally eaves boards are not found in good condition, but
it is easy to replace them partially.

vi. Rafter
Huge quantities of damaged timber are always found in the
roof structure, especially rafters. So it makes sense to use
repair or reinforce these element to reduce the cost of the
project. Rafters are generally found damaged in the timber
peg area, ridge area, eaves board and joint in between. But
generally the long portion of the rafter remains undamaged,
which could be joined with a new piece.

ª= DDx'7n
olb lem+u6L 5fgfaf6 kfgL r'lxPsf] 5 eg] Dx'7n g} ;Dk"0f{
5fgfsf] kfgL hfg] ;aeGbf tNnf] txsf] :yfg xf] . o;sf/0f
;fwf/0ftM Dx'7nx? /fd|f] cj:yfdf kfO{+b}g . t/ slx+ Iflt eof]
eg] o;nfO{ cf+lzs abln ug{ ;lhnf] 5 .

r= dd';L
5fgfsf] ;+/rgfdf ;w} w]/} kl/df0fdf lau]|sf sf7x? kfOG5g\,
ljz]if u/]/ d';Lx? . To;sf/0f oL sf7x?nfO{ dd{t ul/ jf
k|jlns/0f ul/ k|of]u u/]/ cfof]hgfsf] d"No 36fpg' o'lQm ;+ut
x'G5 . d';Lx?df w]/} h;f] sf7sf] r's'n If]q, w"/L If]q, Dx'7n /
d';L aLrsf hf]gL{x? h:tf efux? Iflt ePsf] kfO{G5 . t}klg
d';Lsf] 7"nf] efu Iflt gePsf] kfpF5f} h;nfO{ wft'sf] kftfn] gofF
6'qmf ;+u ufF:g ;lsG5 .

ª= DDx'tM
olb cfFo\kf kf} g+ nM Hjn wf;f Dx'tM x] AofSs kf} of nM jgLu'
bSj l;a] Sj] of yfo\ v . ps]+ ;fwf/0ftM Dx'tMt af+nfu' cj:yfo\
b}dv' . t/ ug+ Iflt n'n wf;f Yj}t abln ofo\ cMk' h' .

r= dd';L+
kf}of ;+/rgfo\ Gxofan]+ oSj kl/df0fo\ :o+u' l;+t n"\, ljz]if ofgf
d"l;+t . ps]+ Yj l;+to\t Nxjg]u' ofgf jf k|jlns/0f ofgf 5\onf
cfof]hgfof d" 36] ofo\u' o'lQm ;+ut HjL . d"l;+to\s] cKj ofgf
l;+of r's" If]q, w"/L If]q, Dx"t j d'l;+ aLro\ of :jfk' y]+ Gofu' yf;]
Iflt h"u' vg] b' . co\;f+ d"l;+of tMw+u' efu d:o+u' x] NjLs] km'
u's] oft wft'of kftf+ Gx'u' 6'qmf gfk+ :jfgf tokm' .

Fig. 65.  Reinforcement in the corner.
Diagram showing corner metal plate bolted in between the wall plates.

lrq ^̂%= ss'gfdf kk|jlnss/0f
lrqdf g;x?sf lardf wft'sf] kftf af]N6n] sl;/fv]sf]] b]vfO{Psf] 5 .

lrq ^̂%= ss'+of kk|jlnss/0f
lrqo\ g;to\ aLro\ wft'of kftf af]N6+ s;] ofgf tMu' Sogf tMu' b' .

A. Masonry wall
B. Inner wall plate
C. Outer wall plate
D. Tie piece for inner and outer wall plate
E. Metal corner plate
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Fig. 66.  Repair of rafters with lap joint.
The diagram shows the correct lap joinery. The upper rafter lapped above the lower rafter
and bears the load. Metal plates are added above and below for increased reinforcement.
Sketch shows joinery of the rafters with metal plate, just above wall plate so both rafters
can rest on the wall plate. With this solution it is possible to reuse more historical timber
and save money. Long timbers are difficult to find, so even short timbers can be reused
with proper mortise and tenon joints.

lrq ^̂^= nfk hhf]gL{ ;;lxt dd';Lssf] ddd{t
lrqn] l7s lsl;dn] ul/Psf] Nofk hf]gL{ b]vfpF5 . tNnf] d';L dfly Nofk ul/Psf]
dflyNnf] d';Ln] ef/ axg ub{5 . yk k|jlns/0fsf] nflu tn / dfly wft'sf kftfx?
YflkPsf 5g\ . lrqdf g;sf] l7s dfly d';Lx?nfO{ wft'sf] kftf ;+u hf]l8Psf] b]vfO{Psf]
5, tfls b'O6} d';Lx? g;dfly /xg ;sf];\ . o;sf] ;dfwfgaf6 w]/} P]ltxfl;s
sf7x?nfO{ k'gM k|of]u ug{ ;Dej x'G5 / k};f arfpg ;lsG5 . nfdf sf7x? kfpg
ufx"f] 5, To;}n] 5f]6f] sf7x? klg plrt r's'nx? ;lxtsf] hf]gL{x? k|of]u ul/ km]l/
k|of]u ug{ ;lsG5 .

lrq ^̂^= nfo\k ::jfk' ggfk+ dd'l;+of NNxjg]u'
rq+ kfo\l5 sy+ ofgf tMu' nfo\k :jfk' So+ . Sj]of d"l;+ Rj] nfo\k ofgf tMu' Rj]of d"l;+O{+
ef/ axg ofO{ . yk k|jlns/0fof nflu Sj] j Rj] wft'of kftfxt Yfk] ofgf tMu' b' .
lrqo\ g;of Rj:;+ d"l;+ to\t wft'of kftf gfk+ :jfgf tMu' Sogf tMu' b', tfls lgu'ln+
d"l;+t g;of Rj] Rjg] kmo\df . Yj ;dfwfg+ oSj P]ltxfl;s l;+t k'gk{|of]u ofo\u' ;Dej
HjL j Wo]af ar] ofo\km} . tftf xfsu' l;+t NjLs] yfs', ps]+ lrlr xfsu' l;+t g+ plrt
r's"t gfk+ :jfk't tof xfsg+ 5\on] hLs]km' .

A. Masonry wall
B. Wall plate
C. Tie piece to brace wall plate
D. Rafter
E. Timber peg
F. Metal plate bolted on both side of the rafter
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vii. Purlin
Often the joint between purlin is not in the proper place. It
is recommended to place joints in between the purlins always
above the struts. Loads from the roof try to break the joint
or push downwards in between the purlins. As in the wall
plates, it is also recommended to add a corner steel plate
tying the purlins together.

viii. Carved elements/doors and windows
A careful evaluation of the existing physical condition of the
carved elements is necessary to determine which of the orig-
inal elements are sound enough to be retained. Many factors
such as moisture, vandalism, insect attack and lack of main-
tenance can contribute to the deterioration of these ele-
ments. Timber decorative elements which were damaged
from wet rot have to treated very carefully by skilled crafts-
man. Treatment can be rather time consuming largely
because of the small scale tools that are used. Decorative ele-
ments which have deteriorated beyond repair can be reinstat-
ed through reconstruction by:
1. Proper and precise measurements to be taken in order to
replicate the original detail.
2. Documentation of the original decorative elements
through the study of archival records.

5= rrn'
rn' larsf] hf]gL{x? 3]/} h;f] plrt 7fpFdf /x]sf] kfOFb}g .
rn'x?sf] lardf /xg] hf]gL{x? ;Fw} 6'+8fn dfly kfg{ pko'tm x'G5
. 5fgfaf6 cfpg] ef/x?n] hf]gL{nfO{ efFRg vf]H5 cyjf rn'x?sf]
hf]gL{ ePsf] :yfgnfO{ d'lGt/ 3r]l6 lbG5 . g;df h:t} rn'x?nfO{
;+u} afFlw/fVg s'gfdf kmnfdsf kftfx? /fVg l;kmfl/; ul/G5 .

h= ss'lb+Psf ttTjx?÷e\mofn // 99f]sfx? 
k|f/lDes tTjx? dWo] s'g rfFlx dhj't 5g\ / sfod /fVg
;lsG5g\ eGg] lglZrt ug{ s'FlbPsf tTjx?sf] ljBdfg cj:yfsf]
;fjwfgL k"j{s d"Nof+sg ul/g' cfjZos 5 . cf];, snfgfzs
x'Nofxfx?, ls/fx?sf] cfqmd0f / ;+ef/sf] cefj h:tf w]/}
sf/0fx? oL tTjx?sf] Ifosf] ;xfos ePsf] x'g ;S5 . ;fy},
;8]/ lau|]sf sf7sf cn+sf/o'Qm tTjx?nfO{ bIf sdL{x?åf/f
cToGt htg ;lxt dd{t ug{' kb{5 . ;fgf ;fgf Hofjnx? k|of]u
ug'{ kg]{ sf/0fn] pkrf/ sfo{ clt g} ;do lng] x'g ;Sb5 . dd{t
ug}{ g;Sg] ul/ Iflt eO;s]sf cn+sf/ o'Qm tTjx? dWo] s]xLnfO{
lgDg tl/sfn] k'glgdf{0f ul/ k'g:yfkgf ug{ ;lsG5 M

!_ k|f/Desf] lj:t[tLnfO{ l7s gSsn ug{ plrt / ;'Id gfkx?
lnP/
@_ k'/ftflTjs clen]vx?sf] cWoog åf/f k|f/lDes cn+sf/o'Qm
tTjx?sf] clen]v /fv]/

5= rrn'
rn' lar]of oSj :jfk't cKj ofgf kfo\l5 yf;] nfMu' vg]b' .
rn'to\ bYjL Rjlgu' :jfk't GXofan]+ t'gf Rj] nfs]u' pko'tm h'O{
. kln+ jO{u' Ajemt;]+ :jfk'oft Tjy'n] t ;lg cyjf rn'to\ aLr+
:jfk' b'u' yfooft Sj]kfv] 3\jfgf 5} jLu' ofO{ . g;o\ y]+ rn'to\t
gfk+ lrgf to\t s'g]o\ g+of kftft to\t l;kmfl/; ofO{ .

h= aa'6\6fsLof ttMu' ttTjt÷e\moft jj nn'vft 
k|f/lDes tTjt dWo] u'u' aNnf j sfod ofo]t hL wsf lglZrt
ofo\t s'Fb] ofgf tMu' tTj tou' ljBdfg cj:yfo\ ;fjwfgL k"j{s
d"Nof+sg ofo\u' cfjZos b' . cf];, snfgfzs x'Nofxft, sLMto\u'
cfqmd0f j ;+ef/of cefj y]+ Gofu' oSj sf/0ft Yj tTjto\u'
Ifoof ;xfos h"u' HjLkm' . gfk+, WjlUugf :o+u' l;+of cn+sf/o'Qm
tTjto\t bIf sMdLt kfv]+ cToGt htg ;lxt Nxjg]u' ofs]df .
lrlrw+u' Hofjt 5\on] dflnu' ln+ pkrf/ ofo\u' Hof oSj O{ sfO{u'
HjL km' . Nxjg]u' ofo\x] dkmo\s :og] w+s"u' cn+sf/ o'Qm tTjt
dWo] 5'+oft lgDg tl/sf+ k'glg{df0f ofgf k'g:yfkgf ofo\k'm M

!_ k|f/Deof lj:t[tLoft kfo\l5 HjLs gSsn ofo\t ;'Id gfkt
sof .
@_ k'/ftflTjs clen]vto\u' cWoog kfv]+ k|f/lDes cn+sf/o'Qm
tTjto\u' clen]v tof .

Fig. 67 Purlin corner joint.
Corner joint in between purlins with steel plate.

lrq ^̂&= rn'ssf] ss'gf hhf]gL{
rn'x?sf] aLrdf kmnfd kftf ;lxtsf] s'gf hf]gL{ .

lrq ^̂&== rrn'of ss'g]o\ ::jfk'
rn'to\ aLro\ g+of kftf gfk+ s'+of :jfk' .
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3. The use of photographic records to register the existing
details/features/ornaments.

Retention of the existing elements is always desirable and
encouraged. If there comes a point when the condition of
elements may indicate the need for large repair, this should
be based on the original design, proportion and detailing, and
not replaced with modern elements.

Doors and windows
The doors and windows in the old buildings give the facade
a sense of scale and architectural expression, and identify the
construction period from the quality and style. They also
contribute to the harmony of the streetscape. Many of the
historical doors and windows are never reused during recon-
struction. It is, therefore, unfortunate that many of the tradi-
tional elements of houses been replaced due to the lack of
awareness of techniques for evaluation and repair. These ele-
ments when repaired and properly maintained continue to
service the buildings while retaining their historic character.

#_ ljBdfg lj:t[tLx?÷ljz]iftfx?÷cfe"if0fx?sf] kmf]6f]u|fkmL
clen]vx? k|of]u u/]/ .

ljBdfg tTjx?sf] sfod /fVg' ;Fw} a]z x'G5 / o;nfO{ k|f]T;fxg
ul/g' k5{ . olb xfnsf] cj:yf x]bf{ 7"nf] dd{tsf] h?/t k5{ eGg]
efg x'g] l:ylt cfof] eg] of] sfo{ k|f/lDes l8hfOg, cg'kft /
lj:t[tLdf cfwfl/t x'g' kb{5, o;nfO{ cfw'lgstfn] k|lt:yfkg ug'{
x'Fb}g .

9f]sf // ‰‰ofnx?  
k'/fgf 3/sf 9f]sf / ‰ofnx?n] df]x8fsf] dfgsf] efg / jf:t'snf
sf] efj k|bfGf u5{g\ / o;sf ;fy} cfkm\gf z}nL / u'0f:t/n]
ltgLx?sf] lgdf{0f sfn atfO/x]sf x'G5g\ . ltgLx?n] ;8ssf] Ps
?ktf klg lbg] ub{5g\ . k'gl{gdf{0fsf] ;dodf slxn] P]ltxfl;s
9f]sfx? / ‰ofnx? k]m/L k|of]u ul/b}g . To;sf/0f of] b'ef{Uo xf]
ls, d'NofÍg tyf dd{tsf] k|ljlwsf] r]tgfsf] cefjdf 3/sf
k/Dk/fut tTjx? k|lt:yflkt ul/Psf x'G5g\ . oL tTjx?n], Hfa
plrt tl/sfn] dd{t ;+ef/ ul/Psf x'G5g\, P]ltxfl;s rl/q
sfod /flv 3/x?nfO{ ;]jf ul//x]sf x'G5g\ .

#_ ljBdfg lj:t[tLt÷ljz]iftft÷cfe"if0fto\u' kmf]6f] clen]vt
5\onf .

ljBdfg tTjto\u' clen]v to\u' GXofan]+ a]z HjL j Yj}t
k|f]T;fxg aLdf . olb xfnof cj:yf :jof tw+u' Nxjg]u'  ofo\ dfMu'
lylt jMu' h';f Yj Hof k|f/lDes l8hfOg, cg'kft j lj:t[tLO{
cfwfl/t HjLdf, Yj}t cfw'lgstf+ k|lt:yfkg ofo\ dHo' .

n'vf jj ‰‰oft 
k'nf+u' 5]F to\u' n'vf j ‰ofto\;+ df]x8fof dfgof efg j jf:t's-
nfof efj k|bfGf ofO{, gfk+ y'ld;+ yMu' z}nL j u'0f:t/+  ylklgu'
lgdf{0f sfn JoSt ofgf RjgL . y'ld;+ n+oft Ps ?ktf ljof RjgL
. k'gl{g{df{0fof On\o u'jn] g P]ltxfl;s n'vft j ‰oft xfsg+
5\on]u' Hofdof . ps]+ Yj b'ef{Uo v ls, d'NofÍg j Nxjg]u'
k|ljlwof r]tgfof cefjofgf 5]Fof kf/Dkl/s tTjt k|lt:yflkt
ofgftMu' b' . Yj tTjto\;+, Hfa kfo\l5 sy+ Nxf]g]u' Hof h"u' bO{,
P]ltxfl;s rl/q sfod ofgf 5]Fto\t ;]jf laof RjgL .

Fig. 68.  Reusing historical elements.  
Before and after reconstruction. In reconstruction only one sanjhyah was reused, but the
rest of the openings were lost in the reconstruction. The new facade is completely different
from the original house and doesn't give any trace of the original.

lrq ^̂*= P]ltxfl;ss ttTjx?ssf] kk'gk|{of]u
k'glgdf{0f k"j{ / kZrft . k'glgdf{0fdf Pp6f dfq ;++em\ofnfO{ k'gk|{of]u ul/Psf] lyof] /
afFls rflx k'glgdf{0fsf] bf}/fg x/fP . ;fy} gofF df]x8f k'/fgf] 3/af6 k'/} leGg eof] /
k'/fgf] ;+u /lQ klg ldNb}g .

lrq ^̂*== PP]ltxfl;ss ttTjto\u' kk'gk|{of]u
k'glgdf{0f k"j{ j kZrft . k'glgdf{0fo\ 5kf hs ;++em\ofoft k'gk|{of]u ofu' v j afFls
k'glgdf{0fof bf}/fg tg . gfk+, Gx'u' df]x8f k'nf+ 5]F l;of+ AofSs kft j k'nf+u' gfk+ eltrf
x] ldn] dh' .



Heritage Homeowner’s Preservation Manual82

Fig. 69.  Repair of carved elements.
Top left: Upper part of the strut was missing and was replaced with a new piece with
reinforcement at the back. Top right: Diagram shows how steel reinforcement is
attached to the historical struts at the back of the struts. Bottom left: Patukva Agache,
Patan Darbar WHS.  Many parts of the sanjhyah were missing and damaged. Bottom
right: Recarved lost parts based on the original remaining pieces. Photos: KVPT.

lrq ^̂(= ss'lb+Pssf ttTjx?ssf] ddd{t
dfly aafofF: 6'+8fnsf] dflyNnf] efu x/fPsf]n] k5fl8lt/ k|jlns/0f ;lxtsf] gofF 6'qmfn]
k|lt:yfkg ul/Psf] . dfly bbfofF: lrqdf s;/L P]ltxfl;s 6'+8fnx?nfO{ k5fl8 lt/
kmnfd åf/f k|jlns/0f ul/Psf] 5 egL b]vfO{Psf] 5 . tn aafofF: k6'sf]  cfuR5], kf6g
b/af/ lj=;+=If]= . ;+em\ofnsf] w]/} efux? x/fPsf / Iflt ePsf lyP . tn bbfofF: ar]sf
k|f/lDes 6'qmfx?sf] cfwf/df k'gM s'lbPsf x/fOPsf efux? . kmf]6f]x? s]lelk6L .

lrq ^̂(== ss'+b] oofgf ttMu' ttTjto\u' NNxjg]u'
Rj] vvj]: t'gf Rj] Rj+u' efu t+u'ln+ No'g+] kfv]+ k|jlns/0f gfk+ Gx'u' 6'qmfkfv]+ k|lt:yfkg
ofgf tMu' . Rj] hhj]: lrqo\ P]ltxfl;s t'gf to\t uy] No'g] kfv] g+ tof k|jlns/0f
ofgftMu' v wsf Sogf tMu' b' . Sj] vvj]: k6'sf]  cfu+R5], kf6g b/af/ lj=;+=If]= .
;Fem\ofof oSjf] efut tg] j :og] w'+sn . Sj] hhj]: ar]h"u' k|f/lDes 6'qmfto\u'] cfwf/o\
xfsg s'+b] ofgftMu' t+u' efut . kmf]6f]x? s]lelk6L .

A. Historical strut
B. Metal reinforcement
C. One layer plank
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5.5 Adaptation of Windows
There is no doubt that some of the historic openings are not
comfortable for modern use, but they could be adapted to
meet modern standards of comfort and demands of new
users. For example homeowners can add glazed shutters
inside lattice window for insulation, replace paneled window
with glazed for more light, add new shutter for screen, etc.

%=% eem\ofnx?sf] kkl/dfh{g
o;df s]xL z+sf 5}g ls s]xL P]ltxfl;s em\ofnx? cfw'lgs
pkof]usf] nflu ;'ljwfo'Qm 5}gg\, t/ o:df s]lx kl/dfh{g u/]/
cfw'lgs :t/o'Qm ;'ljwf / gofF pkof]ux?sf] dfu k'/f ug{ ;lsG5
. pbfxf/0ffy{ cfFlv em\ofn leq tfk lgoGq0fsf] nflu P]gf ePsf]
vfkfx?, al9 k|sfzsf] nflu lbnfsf] ;§f P]gfsf] vfkfx?, hfnLsf
gofF vfkfx? yKg] cflb .

%=% eem\ofto kkl/dfh{g
y's] 5'+ z+sf db' ls 5'+ P]ltxfl;s em\oft cfw'lgs pkof]uof nflu
;'ljwfo'Qm dh'\, t/ y's] 5'+ kl/dfh{g ofgf cfw'lgs :t/o'Qm
;'ljwf j Gx'u' pkof]uof dfu k'/f ofo\k'm . uo\ls ltlsem\of b'g]
tfk lgoGq0fof nflu Gxfo\s+ vfkft, cKj hMof nflu bLnfo\of
;§f Gxfo\s+ vfkft, hfnLof Gx'u' vfkft yk] ofo\u' cflb .

Fig. 70.  Repair of carved elements.
Left: A few carved timber grills were missing in this 19th century house. These missing
window grills were recarved with original design to fit in place. Right: Two pieces are
new, which are easy to identify from color. To reproduce lost pieces is not difficult, not
expensive too.

lrq &&)= ss'FlbPssf ttTjx?ssf] ddd{t 
afofFM o; !( cf}+ ztfAbLsf 3/df s]xL s'FlbPsf u|Lnx? x/fO/x]sf lyP . oL x/fOPsf
‰ofnsf u|Lnx?df /fVg klxn] s} h:t} l8hfOgdf k]m/L s'FbfOPsf lyP . bfofFM ylkPsf
gofF b'O{ 6'qmfx? /+uaf6 klg lrGg ;lhnf] 5 . x/fPsf 6'qmfx?sf] gSsn ul/ agfpg
vf;} 7"nf] sfd xf]Og tyf of] dx+uf] klg 5}g .

lrq &&)== ss'Fb]ofgftMu' ttTjto\u' NNxjg]u'
vj]fM Yj !( cf}+ ztflAbof 5]Fof 5'+ s'Fb] ofgftMu' u|Lnt tgfRj+u' v . Yj tgfRj+u' ‰ofof
u|Lnto\s] to\t Gxfkfof y]+ l8hfOgo\ xfsg+ s'Fb] ofgf tMu' h'n . hj]M yk] ofgf tMu'
Gx"u' lgu' 6'qmft /+u+ g ;Ls]t ck' h' . t+u' 6'qmfto\u' gSsn ofgf bo\s] vf; tw+u' Hof
dv' j Yj lys] g dh' .
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Fig. 71.  Vertical windows vs. modern windows.
One modern house in the middle disturbs the cityscape of the row houses.  Metal rolling
shutters on the ground floor and all other new openings on the upper floors makes a huge
different in the cityscape. The retention and repair of the doors and windows are recom-
mended wherever possible because these are major elements contributing to the urban tex-
ture of the conservation area.

lrq &&!!= 77f88f] ‰‰ofnx? // ccfw'lgss ‰‰ofnx?M
dWo efudf /x]sf] Pp6f cfw'lgs 3/n] nx/} /x]sf] 3/sf] zx/Lb[ionfO{ lauf5{ . e"O{F
tNnfsf] wft'sf /f]lnË z6/\x? / dflyNnf] tNnfsf gofF em\ofn x?n] zx/L b[iodf eoÍ/
leGgtf NofPsf]5 . 9f]sf / ‰ofnx?sf] ;+ej eP;Dd dd{t tyf ;+ef/ ul/ /fVg
l;kmfl/; ul/G5 lsgeg] oL zx/L ;+/lIft If]qsf] tTjsf k|d'v tTjx? x'g\ .

lrq &&!!= tKo+ ‰‰oft jj ccfw'lgss ‰‰oftM
bYjL nf+u' 5vf cfw'lgs 3/+ emf]lns b'u' 5]Fof gu/ b[iooft :o+sf aL . 5\o]lnof wft'of
/f]lnË z6/t j Rj]of t+of Gx"u' em\of to\;+ gu/ b[ioo\ af+dnfu' leGgtf xof Ao'u' b' .
n'vf j ‰ofto\u' hLQn] Nxjg]u' j ;+ef/ ofo\u' HjLdf 5fo\wf;f Yj gu/ ;+/IfLt If]qof
tTjof k|d'v tTjt v .
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Fig. 72  Glazed shutter in lattice window.
Detail of the new additional glazed shutter inside the lattice window for insulation. If
screen is desirable, this could be fixed on top of the lattice, so the glazed shutter is still
possible to fix in the same place as above.

lrq &&@@= cfFlv ‰‰ofndf llzzzzf vvfkfM
tfk lgoGq0fsf] nflu cfFlv ‰ofn leqsf] yk gofF P]gf ePsf] vfkfsf] ljj/0f . olb
hfnL OR5fPsf] 5 eg] cfFlv ‰ofnsf] dfly /fVg ;lsG5, Tolx 7fpFdf k"j{jt\ cem} P]gf
ePsf] ‰ofn /fVg ;Dej 5 .

lrq &&@@= ltlss‰ofno\ GGxfoss+ vvfkfM
tfk lgoGq0fof nflu ltls‰of b'g] Gx'u' Gxfo\s+ b'u' z6/of ljj/0f . olb hfnL oMu'
vM;f ltls‰ofof Rj] to\km', jx] yf;o\ k"j{jt\ cemg+ Gxfos+ b'u' ‰of to\ ;Dej h' .

Jali could be fixed in lattice
New glazed shutter
Existing historical lattice window

New glazed shutter
Existing historical lattice window
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Fig. 73  Glazed shutter in sanjhyah.
If someone desires to make openings separate, the existing lattice shutter could be moved
back to install a new glazed shutter. In this case the lattice shutter could be opened all the
time, which makes it easier for homeowners too. 

lrq &&##= ;F‰ofndf llzzzzf vvfkf 
olb s;}n] lzzf vfkf 5'§} vf]Ng x'g] OR5f ub{5 eg], ePsf] cfFlv ‰ofnnfO{ cln k5f8L
;f/]/ gofF lzzfsf] ‰ofn lkm6 ug{ ;lsG5 . o; cj:yfdf cfFlv ‰ofn hlxn] klg
vf]Ng ;lsG5 h:n] 3/ wgLnfO{ klg w]/} ;lhnf] t'NofpF5 .

lrq &&##== ;;F‰ofno\ GGxfo\ss+ vvfkf MM
olb ;'ofg+ 5'§} Gxfos vfkf rfo\s] OR5f bM;f b"u' ltls‰ofno\ lnpgL WjfgfGx'u' Gxfo\s+
vfkf :jfok'mu' v . Yj cj:yfo\ ltls‰of GXofan]+ rfo\s] hL u's]+ ofgf 5]F y'jfoft g
t:;s+ cMk'sf aL .

Old historical lattice shutter moved back from
original position to fit tin new glazed shutter

Existing historical lattice window opens up
New glazed shutter

Plan
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Fig. 74.  Glazed shutter in sanjhyah.
Detail of the new additional glass in the sanjhyah's shutter for insulation. Adding a glass
with listi at the back of the existing lattice shutter. This will help to retain the old look
of the windows from outside. 

lrq &&$= ;F‰ofndf llzzzzf vvfkfM
tfk lgoGq0fsf] nflu ;F‰ofndf gofF yk lzzf vfkfsf] ljj/0f . cfFlv ‰ofnsf] k5f8L
lnl:6n] lzzf /fv]sf] . o;n] aflx/af6 cem} k'/fgf] ‰ofnx? h:tf] b]lvg d2t ub{5 .

lrq &&$= ;F‰ofno\ GGxfo\ss+ vvfkfM
tfk lgoGq0fof nflu ;F‰ofno\ Gx'u' yk Gxfo\s+ vfkfof ljj/0f . ltls‰ofof No'g]
lnl:6tof Gxfo\s+ tMu' . y's]+ ofgf lkg]+ :j]an] cemg+ k'nf+ ‰oft y]+ vg] bo\t d2t Ao'
.

Glass for insulation
Existing historical lattice window
Listi

Detail X

Plan

Section

Listi
Glass for insulation
Existing historical lattice window with new
glass from inside for insulation
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Fig. 75 Make fixed lattice openable.
In the worst case if the homeowner wants to make the lattice also openable, the lattice has
to be taken out from the original frame and installed on a new shutter frame to hinge on
the existing frame. It is not advisable to take lattice out from the original frame to be open-
able, but it is better than cutting out part of the lattice window.

lrq &&%= cfFlv ‰‰ofn vvf]Ng xx'g] aagfpg] 
r/d cj:yfdf olb 3/ wgLn] cfFlv ‰ofn klg vf]ln/fVg rfxG5 eg] klxn]sf] cj:yfdf
k|]md lgsfNg' kb{5 / ePsf] cfFlv ‰ofn gofF km|]d h8fg ul/ ;f] nfO{ sAhfn] k'/fgf]df
hf]8\g ;lsG5 . of] vf]Ng x'g agfpg k'/fgf] ‰ofn lgsfNg ;Nnfx lbPsf] xf]Og, cfFlv
‰ofnsf] efu sf6\g' g} eGbf of] plrt x'G5 .

lrq &&%== lltlss‰of rrfo\ss] hhLss]u' 
r/d cj:yfo\ olb 5]F y'jfof ltls‰of GXofan]+ rfo\s] dfM;f Gxfkfof cj:yfo\  l6sL‰of
lnsfo\ dfnL j b'u' Gx'u' km|]dtof sAhf :ofodf vfkfoft cGt/fk+ :jfo\df . Yj}t rfo\s]
hLs]t k'nf+u' ‰of lnsfo\u' ;Nnfx Ao'u' dv', ltls‰ofoft rfo\u' l;of+ Yj plrt h" .

Old lattice adapted as openable shutter (with or without jali)
New glazed shutter

Plan

Section

New piece of timber to hinge new glazed sutter
New glazed shutter
Old lattice adapted as openable shutter (with or without jali)
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Fig. 76.  Adaptation of 19th century openings (panel shutter).  
Most of the window shutters are timber paneled shutters which homeowners don't like
because they don't allow light in and sometime they want to have screen for protection from
insects. But to adapt to homeowners demand is not difficult. If they just want glazed shut-
ter, the existing panel shutter's frame is usable, only the timber panel has to be replaced
with glass. If they need screen too, then the screen has to go in the existing shutter frame
(replacing the timber panel) and the new glazed shutter has to go inside that.

lrq &&^= !!(cf}F zztflJbssf llbnf vvfkfx?ssf] kkl/dfh{g
‰ofnsf vfkfx? w]/} h;f] sf7sf l8nfx? x'G5g\ h'g 3/ wgLx?nfO{ dg kb}{g lsgeg]
o;n] k|sfz lb+b}g / slxn]sfxL+ ltgLx? ls/fx?af6 aRg hfnL /fVg rfxG5g\ . t/
3/ wgLsf] dfu cg';f/ of] ug{ ufx|f] 5}g . olb lzzfsf] vfkf rflxPsf] eP df}h'b
vfkfnfO{ g} k|of]u ug{ ;lsG5 . vfnL l8nfsf] ;§f lzzf /fVg' kg]{5 . olb hfnL klg
rflxPsf] eP df}h'bf vfkf -l8nf ;+u k|lt:yfkg ug]{_ df hfnL /fVg' kg]{ x'G5 / gofF
lzzfsf] vfkf o; leq /fVg ;lsG5 .

lrq &&^== !!(cf}F zztflJbof llbnf vvfkfto\u' kkl/dfh{g
‰ofvfkft cKj ofgf l;+of l8nft h", u'u' 5]F y'jfto\ do, 5fo\wf;f y's]+ hM dAo' j
u'An]+ u'An]+ pld;+ sLt kfv]+ ar] HjLt hfnL to\ oo\s' . t/ 5]F y'jfto\ dfu cg';f/
Yj ofo\ yfs' dh' . olb Gxfo\s+ vfkf dfMu' vM;f df}h'b vfkfoft x] 5\on] k'm, vfnL
l8nfof ;§f Gxfo\s to\ dfnL . olb hfnL g+ dfMu' vM;f df}h'bf vfkfo\ -l8nf k|lt:yfkg
ofu'_ hfnL to\ dfnL j Gx'u' Gxfo\sof vfkf y's] b'g] to\ dfnL .

New piece of timber to hinge new glazed sutter
New glazed shutter
Shutter with jali, replacement from panel shutter

Replacement of timber panel into jali on upper two panel
New glazed shutter

Plan

Section
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Fig. 77.  Adaptation of 19th century openings (louver shutter).  
Normally louver shutters open outside and inside the panel shutter. Detail of new replace-
ments: outer louver with screen for air circulation and inner panel shutter with glazed shut-
ter for light.

lrq &&&= !!(cf}F zztflJbssf llbnf vvfkfx?ssf] kkl/dfh{g -cctf; vvfgf_
;fwf/0ftM ctf;vfgf vfkf aflx/ v'Nb5 / l8nf vfkf leq v'Nb5  . gofF k|lt:yfkgsf]
lj:t[tL aflx/L ctf; vfgf hfnL ;lxt xfjf ;+rf/ / leqL vfkf k|sfzsf] nflu lzzf
vfkf .

lrq &&&== !!(cf}F zztflJbof llbnf vvfkfto\u' kkl/dfh{g -llkm/lkm/]rf vvfkf_
;fwf/0ftM km/lkm/]rf vfkf lkg] j l8nf vfkf b'g] g rfsL . Gx"u' k|lt:yfkgof lj:t[tL
lkg] km/lkm/]rf vfkf hfnL gfk+ kmo\ ;+rf/ j b'g]of vfkf hMof nflu Gxfo\s+ vfkf gfk+
.

Inner panel shutter replaced with glazed shutter.
If jali is required possible to replace with louvers or add on top of louver

Plan

Section
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Many homeowners complain that old houses have very mini-
mal size openings. In the worst case it is also possible to replace
smaller opening with larger ones (depending upon the condi-
tion of the building and the importance of existing windows)
for more air circulation, light and comfort. This occurs mainly
on the first floor, where small lattice windows are located.

k'/fgf 3/x?df w]/} ;fgf ‰ofnx? -sd v'Nnfkg_ 5g\ egL w]/}
3/wgLx? u'gf;f] u5{g\ . clt g} v/fa cj:yfdf al9 xfjf ;+rf/,
k|sfz / cf/fdsf] nflu ;fgf ‰ofnx?nfO{ 7"nf]n] k|lt:yfkg ug{
;+ej 5 -of] 3/sf] cj:yf / df}h'bf ‰ofnx?sf] dxTjdf e/
kb{5_, ljz]if ul/ klxnf] tNnfdf hxfF ;fgf cfFvL ‰ofnx?
/flvPsf x'G5g\ .

k'nf+ 5]Fto\s] oSj lrkfu' ‰of -Dxf] v'Nnfkg_ b' wsf oSj l;g+ s'+
Vo'g]u' of . t:;s+ x] af+dnfu' cj:yfo\ cKj kmo\ ;+rf/, hM, j
cf/fdof nflu lrw=u' ‰oft tw+u'nL+ k|lt:yfkg ofo\ ;+ej h"
-Yj 5]Fof cj:yf j df}h'bf ‰ofto\u' dxTjo\ e/ k/]HjL_, ljz]if
ofgf dft+ tNnfo\ ug lrls kfMu' ltls‰oft t}tu' b' .

Fig. 78.  Security bars.  
Left: Today people install metal grills for security, no matter either in the historical win-
dows or in the modern. Right: There are some old solutions too for security, such as plain
steel bars with brass holders on both ends which is much simpler as well cheaper.

lrq &&*= ;'/IIff aaf/x?
afofF cfhsn dflg;x? ;'/Iffsf] nflu wft'sf lu|nx? /fVb}5g\ rfx] Tof] P]ltxfl;s
‰ofndf xf];\ jf cfw'lgs . bfofF ;'/Iffsf] nflu s]xL k'/fgf ;dfwfgx? klg 5g\, b'a}
5]pdf lkQnsf u6\6f ;lxt ;fwf kmnfdsf 8l08x? w]/} ;/n / ;:tf klg 5g\ .

lrq &&*== ;;'/IIff aaf/t
vj]M yf}+sGx] dg't;]+ ;'/Iffof nflu wft'of lu|nt t, rfx] j] P]ltxfl;s ‰ofno\ HjLdf
jf cfw'lgs . hj]M ;'/Iffof nflu 5'+ k'nf+u' ;dfwfgt b', lgv] Rjsfo\ nLof u6\6f gfk+
;fwf kmnfdof 8l08t oSj cMk' j b+ g+ b+ .

Fig. 79.  Replacement of old openings.
Left: A house with different period windows. Most probably the first floor openings were
replaced in the 20th century, which is compromisable. Middle: In this house the first
floor openings were replaced with new ones, for comfort rather than for more air circula-
tion, because the opening area is not very different between the old and new. Right: It
could also be possible to remodel with vertical windows, which go together with the rest of
the façade and adjoining buildings.

lrq &&(= k'/fgf ‰‰ofnx?ssf] kk|lt:yfkg
afoFM ljleGg cjlwsf ‰ofnx? ;lxtsf] Ps 3/ . ;Dejt klxnf] tNnfsf ‰ofnx? @)
cf}+ ztflAbdf k|lt:yfkg ul/Psf] lyof] h'g ;ld>0f k'/fgf] ;+u u|fXo 5 . lardfM o;
3/df klxnf] tNnfsf] ‰ofn gof km]l/of] . t/ of] k|lt:yfkg a9L xfjf ;+rf/eGbf vfnL
cf/fdsf] nflu ul/Psf] 5 lsgeg] gofF / k'/fgf]sf] ‰ofnsf] If]qkmndf vf;} cGt/ 5}g
. bfofFM o;nfO{ 7f8f] ‰ofnx? ;lxt df]x8f / ;Fu}sf 3/x?;Fu ldNg] ul/ k'g /rgf
ug{ ;lsGYof] .

lrq &&(== kk'nf+u' ‰‰ofto\u' kk|lt:yfkg
vj]M yL yL sfnof ‰oft gfk+ 5vf 5]F+ . ;DejtMM Yj 5]F+ dftg]of ‰ofnt @) cf}+
ztflAbO{ k|lt:yfkg ofu' v . u'u' ;ld>0f k'nfu'++ gfFk cKj  ldn]h' . laroM Yj 5]F
dftg] o'u' em\of Gxu' tn . t/ Yj k|lt:yfkg cKj kmo\ ;+rf/ :jof+ d'Ss+ cf/fdof
nflu ofu' v 5fo\wf;f Gx'u' j k'nf+u' ‰ofn] If]qkmn vf; cGt/ db' . hj]M Yj}t tKo+u'
‰oft gfk+ df]x8f j gfk+of 5]Ft gfk+ ldn] HjLs xfsg+ bo\s] k'm .
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5.6  Timber Floor
A timber floor can be adapted to raise floor height. Most of
the old floors have a thick mud layer, about 6" high which
homeowners don't want to maintain. Removing the mud floor
and adapting a new timber floor will add a few inches in the
floor  to ceiling height. This will give a nice look to the floor,
allow easy maintenance, warmth and good health too. If
someone wants to install sukuls or carpet, it is also possible to
put plywood above the joist, which give a leveled surface and
is cheaper.

%%==^̂  ssff77ssff]] ee''OOFF
tNnfsf] prfO{ a9fpgsf] nflu sf7sf] e'OFnfO{ ldnfpg ;lsG5 .
w]/} h:tf] k'/fgf e'OFx¿ ^Æ h:tf]] afSnf] df6f]sf txsf 5g\ /
o;nfO{ 3/wgLn] dd{t ;+ef/ ug{ rfx]sf x'b}+gg\ . df6f]sf e'OFnfO{
x6fP/ gofF sf7sf] e'OF xfn]/ tNnfsf] prfO{df s]xL O{+r a9fpg
;lsG5 . o;n] e'OFnfO{ /fd|f] :j?k lbG5 . dd{t ;/n 5 tyf
o:n] Gofgf] / :j:Yos/ agfO{ lbG5 . olb s;}n] ;'s'n jf sfk{]6
/fVg rfXof] eg] klg blngsf] dfly KnfOp8 /fVg ;lsG5 h;n]
;txnfO{ Ps gf; /flv lbG5 / of] ;:tf] klg x'G5 . 

%%==^̂ ll;;++ooff aa++ 
t+of hf tMhf ofo\t l;+of a+oft ldn] ofo\Ho' . cKj y]+ k'nf+u' a+o\
^Æ y]+ Vjft'u' rf j b' j Yj}t 5]F y'jfg+ Nxjg]u' ofo\u' s't tou'
Hof dof . rfof a+oft lnsof Gx'u' l;+of a+ tof t+of hfM 5'+ O{+r
a9] ofo\k'm . y's]+ a+oft af+nfu' :j?k aL . Nxjg]u' ck' h' tyf
y's]+ Sjfs]u' Hof ofgf :j:Yos/ ofgf aL . olb ;'of+ ;'s' jf sfk{]6
to\ oM;f g+ wln+of Rj] KnfOp8 to\Ho', u's]+ ofgf ;txoft Ps
gf; ofgf aLu' ofO{ j Yj b+ g b+ . 

Fig. 80.  Old mud floor vs. new adapted timber floor.
Top left: Traditional mud floor, showing different layers of materials used. Top rght:
New proposed floor with eliminated mud floor, which adds a few inches more to the floor
to ceiling height, doesn’t require dealing with the mud floor. Bottom: Advisable joints in
between the planking floor, if only one layer planking applied:  a) ship lap joint, b) spline
joint, c) fillet joint and d) tongue and groove joint.

lrq **)= k'/fgf] ddf6f]ssf] ee'OF // ggofF lldnfO{Pssf] ssf77ssf] ee'OF
dfly aafofFM k|of]u ul/Psf ljleGg ;fdfu|Lsf txx¿ b]vfO{Psf] k/Dk/fut df6f]sf] e'OF
. dfly bbfofFM gofF k|:tfljt df6f] x6fO{Psf] e'OF h;n] sf]7fsf] prfO{nfO{ s]xL OGr
a9fpF5 / ;fy} df6f]sf] e'OFdf rNg' gkg{] agfp5 . tnM olb Ps tx dfq kmNofs /fVg]
xf] eg] o:tf] kmNofs hf]gL{ /fVg ;Nnfx lbg ;lsG5 . s_ zLk Nofk hf]gL{ v_ :NkfOg
hf]gL{ u_ lkmn]6 hf]gL{ 3_ 6+u P08 u|'e hf]gL{ . 

lrq **)== kk'nf+u' rrfof aa+ jj GGx' ssy+ lldn] oofgf ttMu' ll;+of aa+
Rj] vvj]M 5\onf tMu' ly ly ;fdfu|Lto\u' txt Sogf tMu' k/Dk/fut rfof a+ . Rj] hhj]M
Gx"u' k|:tfljt rf lnsof tMu' a+, u's]+ l;ln+u hf 5'+ OGr a9] ofO{ j gfk+ rfo\ ;g]
DjfsfaL . Sj]M olb 5t+ hs l;k' to\u' vM;f yGofu' :jfk' to\u' ;Nnfx aL . s_ zLk
nfo\k :jfk' v_ :NkfOg :jfk' u_ lkmn]6 :jfk' 3_ 6+u P08 u|'e :jfk' . 

Masonry wall
Wall plate
Telia tile or mud floor
Mud filling (pancha)
One layer of planking or lath
Joist

a

b

c

d
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Planking could be done also as a stiffening rigid horizontal
plate in double layer, perpendicular to each other and diago-
nal (45 degree) with the load bearing wall.

kmNofsnfO b'O{ txdf k|of]u ul/ Ps csf{];+u nDa x'g] / ef/
vKg] uf/f] ;+u $%+ sf]0f x'g] ul/ Ps bx|f]kg lbg] ;fx|f] ;f]emf]
kmNofssf] ?kdf k|of]u ug{ ;lsG5 . 

l;k't lgu' txn] k|of]u ofgf Ps cfk;] nDa HjLs]u' j Ajem
SjaLu' c+u gfk+ $%+ sf]0f HjLs 5u' aNnfu' tKo+u' l;k'of ?ko\
5\on] k'm . 

Fig. 81. Double layer planking as new adapted floor.
Left: Axon showing stiffening of the building floor, achieved with double layered plank-
ing at 45 degrees with masonry wall and perpendicular to each other together with the floor
joist, which create a three-layered rigid plate. Right: Detail at the corner with border
layer.  The border layer is not important structurally,  and is only for decoration. This solu-
tion was implemented only in Patukva Agache at the moment.

lrq **!!= gofF kkl/dflh{t bb'O ttx kkmNofss ;;lxtssf] ee'OF
afofFM uf/f]];+u $% l8u|L / Ps cfk;df nDj x'g] ul/ b'O txsf] kmNofsn] blng ;+u
blx|nf] ltg tx agfpb} 3/sf] e'O{nfO{ klg bx|f] agfPsf] b]vfO{Psf] ;]S;g . bfofFM af]8{/
tx ;lxtsf] s'gfsf] lj:t[tL . af]8{/ tx ;+/rgfsf] b[li6n] dxTjk"0f{ 5}g, o;n] sf]7fnfO{
;'Gb/ dfq agfpF5 . clxn] ;Dddf of] ;dfwfgsf] pkfo vfnL k6'sf] cfuR5] kf6gdf
dfq k|of]u ul/Psf] 5 . 

lrq **!!== GGx"u' kkl/dflh{t llgu' ttx ll;k' ;;lxtof aa+
vj]M c+u gfk+ $% l8u|L j yMyno\ nDj HjLs lgu' txof l;k' wln+ gfk+ aNnfs :j+u'
tx bo\sf 5]Fof a+oft g aNnfsf Ao'u' Sogf tMu' . hj]M af]8{/ tx gfk+of s'+of lj:t[tL
. af]8{/ tx ;+/rgfof b[li6+ dxTjk"0f{ dh', y's]+] sf]7foft af+ hs nfsf aL . cf tSs
Yj ;dfwfgof pkfo vfnL k6'sf] cfu+R5]o\ on hs 5\ou' b' . 

A. Timber border 2"x 6"(mainly for decoration)
B. Two layers of planking on diagonal (1" thick)
C. Existing joist
D. Existing wall plate 
E. Brick masonry

s_ sf7 af]8{/ @ÆX ^Æ -;hfj6sf] nflu_
v_ t];f{] kg{] ul/ /flvPsf b'O txsf] kmNofs -!ÆafSnf]_
u_ ljBdfg blng
3_ ljBdfg g;
8=_ O{6fsf] uf/f]

s_ l;+of l;dfgf @ÆX ^Æ -;hfj6of nflu_
v_ AoSj]s toftMu' lgu' txof l;k' -!Æ lkm_
u_ ljBdfg wln+
3_ ljBdfg g;
8=_ c+u
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5.7  Timber Treatments
Buildings are at risk from two types of fungal attack: wet and
dry rot. Wet rot arises where timbers are damp from contact
with a wet wall or floor or water  leaking from roof. Dry rot
(serpula lacrimans) can usually be found in upper parts of
buildings where there have been leaking roofs.

Dry rot spreads by root-like strands, which can join together
to form a white mass over the surface of the timber. The
strands of the dry rot fungus can even pass through brick-
work to find more wood on which to feed. The fungus will,
in favorable conditions, produce a brown fruiting body, that
generates millions of spores which look like brown dust.

Timber can be treated by chemicals, but the best treatment is
to control the environment, by keeping the building dry and
well-ventilated with a sound roof, so that conditions are unfa-
vorable to fungal attack.

%%==&& ssff77ssff OOnnffhhxx¿¿
3/x¿ b'O lsl;dsf 9';L cfqmd0faf6 hf]lvddf k5{g . Ps,
leh]sf] ;8gaf6 h:df leh]sf] uf/f]]sf] jf leh]sf] e'O{ ;Dks{ jf
r'lxPsf] 5fgfsf] kfgLaf6 sf7nfO{ lehfO{ lbG5 / csf]{ ;]k'{nf
nflqmdG; -;'vf dSsfO_ af6, h'g 5fgf r'lxPsf 3/sf dflyNnf
tNnfx¿df w]/} kfO{g] x'G5g . 

;'vf dSsfO h/f h:tf wfufx¿af6 k}mlnG5, h'g hf]l8P/ sf7sf]
;tx dfly Ps ;]tf] lk08 aGg hfG5 . ;'vf dsfOsf 9';Lsf
wfufx¿ v'/fs al9 lng sf7sf] vf]hLdf O{6f ;d]t 5]8]/ hfg
;S5g . 9';Ln] cg's'n jftfj/0f kfPdf Ps s}nf] /+usf] kmn lbg]
a:t' agfpFb5 h;n] v}/f] w'nf] h:tf] b]lvg] nfvf}+ sf]ifx¿ pTkfbg
ub{5 . 

sf7x¿nfO{ /;fog åf/fpkrf/ ug{ ;lsG5 t/ ;j{>]i7 pkrf/
eg]sf] jftfj/0fnfO{ lgoGq0f ug{' xf]], h:tf] ls 3/nfO{ ;'vf /fv]/,
/fd|f] 5fgf ;lxt /fd|/L xfjfbf/ agfP/ tfls 9';L cfqmd0fsf]
lgldt cg's'n jftfj/0f aGg g;sf];\ .

%%==&& ll;;++ooff OOnnffhhtt
5]Ft lgu' sy+ 9';L cfqmd0fkfv]+ hf]lvdo\ nfo\k'm . 5u', Kofu'
WjUuLkfv]+ u's] Kofu' c+uof jf Kofu' a+of ;Dks{+ jf HjMu' kf}of
nv+ l;+oft Kofsf jLu' ofO{ j d]u' u+u' dsfOg+, u'u'ls kf} HjMu'
5]Fof Rj]of t+to\s] cKj vg] b'. 

u+u' dsfO xf y]+ Gofu' ;'sf+ k}mn]h', u'u' ls l;+ ;tx no\ hf]8]
h'of 5u' t'o'u' lk08 ag] HjL . u+u' dsfOof 9';Lto\ ;'sft v'/fs
cKj sfo\t l;+ dfdf+ cKkf gfk+ t5\ofgf jg] k'm . 9';LO{+ cg's'n
jftfj/0f lNjsn ls 5u' u]? /+uof kmn aLu' a:t' bo\sf aL u's]+
u]? /+uof w" y]+ Hofu' nfvf}+ sf]ift bo\sf aL . 

l;+to\t /;fog kfv]+ pkrf/ ofo\k'm t/ ;j{>]i7 pkrf/ w}u'
jftfj/0foft lgoGq0f ofo\u' v, uo\ls 5]Foft u=s tof, af+nfu'
kf} gfk+ af+nfSs kmo\ HjL hLs bo\sf tfls 9';L cfqmd0fof lglt+
cg's'n jftfj/0f bo\ dkmo\df .



CHAPTER 6

MASONRY WALL



Masonry wall 97

CHAPTER  6

MASONRY WALL

The facade brickwork in old buildings is finely finished dachi
apa, one of the most characteristic features of traditional
Nepali architecture. Specially-designed tapered, trapezium-
shaped bricks allow construction  with only a hairline joint
visible at the front but enough mortar space at the rear of the
brick to allow solid fixing. The minimal exposure of mortar
to the elements helps prevent erosion by rain.

The walls of traditional homes are constructed in three layers.
The outer layer is constructed using dachi apa bricks with a very
tight mortar joint or ma apa bricks using mud mortar or lime
surkhi mortar with a regular, broader joint. The middle layer is
filled with brick bats, rubble and mud. The interior layer is
constructed with normal rectangular shaped ma apa bricks with
mud mortar and normal joints. Many traditional homes have
walls with exterior surfaces made using fired bricks and the
inner layer of sun dried bricks. Sun dried bricks are no longer
used for construction in the cities.

cWofo ^̂

kSsL uuf/f]

k'/fgf 3/x?sf] cuf8L df]x8fsf] O{§fsf]] sfd blr cKkf -O{6f_
/fv]/ u/]sf] x'G5 h'g k/Dk/fut g]kfnL jf:t'snfsf] Ps k|d'v
ljz]iftf xf] . ljz]if l8hfOgsf r'lRrPsf ;dnDa rt'e'{h
cfsf/sf] O{§fsf] lgdf{0fdf cufl8 kl§ /f}+ htLsf] hf]8fO b]lvG5
t/ O{§fsf]] k5f8L x'g] kof{Kt efudf /flvg] d;nfn] s8f 7f];
k|bfg u5{ . df]x8fdf Go"gtd d;nfsf] k|of]un] uf/f]nfO{ kfgL kbf{
Ifoaf6 arfpF5 .

k/Dk/fut 3/x?sf] uf/f] tLg txdf lgdf{0f ul/Psf] x'G5 .
aflx/sf] efu blr cKkfsf] x'G5 h;df sl:;g] u/L d;nf
k|of]u ul/G5 of df6f]sf] d;nfdf df cKkf k|of]u ul/G5
cyjf r"g ;'sL{ d;nf ;lxt ;flass} km/flsnf hf]8fO{
k|of]u ul/G5 . aLrsf] efu O{§fsf] 6's|f / df6f]n] el/G5 .
leqL txdf ;fwf/0f rf/ s'g] cfsf/sf] df cKkf df6f] d;nf
/ ;fwf/0f hf]gL{ ;lxt k|of]u ul/G5 . w]/} k/Dk/fut 3/x?df
rflx aflx/L efusf] cfuf]df kf]n]sf] O{§f / leqL efudf rflx+
3fddf ;'sfPsf] O{§f k|of]udf NofOG5 . cfh ef]nL 3fddf
;'sfPsf] O{§f zx/ lt/ k|of]u ul/b}g .

cWofo ^̂

c+uM

k'nf+u' 5]Fto\u' GXof]g]of cKkfof Hof bflr cKkf+ ofgf t u'u' ls
k/Dk/fut g]kfnL jf:t'snfof 5u' k|d'v ljz]iftf v . ljz]if
l8hfOgof eRff Rjfd'u' ;dnDa rt'e'{h cfsf/of cKkfof
lgdf{0fo\ GXof]g] kfv] ;+ ak'of :jfk' vg] b} t/ cKkfof No'g] wf;f
kof{Kt dfqfo\ t}u' d;nf+ 7f];tf k|bfg ofO{ . df]x8f Go"gtd
d;nfof k|of]u+ c+uMoft jf jO an] Ifokfv]+ ar] ofO{ .

k/Dk/fut 5]Fto\ c+uM  :j+u' txno\ lgdf{0f h" . lkg]of efu
blr cKkfof HjL u's] ls t s:;] HjLs d;nf 5\onL of
rfof d;nfo\ df cKkf 5\onL cyjf r"g ;'sL{ d;nf gfk+
;flasof tAofu' :jfk' k|of]u HjL . bYjL cKkfof 6's|f,
cKkfof w" j rf+ e/] ofO{ . b'g]of txno\ ;fwf/0f Kos'+ nfMu'
df cKkf rf d;nf j ;fwf/0f :jfk' gfk+ k|of]u h" . cKj
k/Dk/fut 5]Fto\s] lkg]of efuof a'cKkf+ j b'g] efuo\ rflx+
srL cKkf -lgefno\ u+sf tMu' cKkf_ k|of]uo\ x . yf} sGx]
zx/ kfv] lgefno\ u+sf tMu' cKkf k|of]u dof .

Fig. 82.  Three-layered wall construction.
Wall construction in traditional dachi apa, the most commonly used brick for the exterior
which is tapered at the back to allow mud mortar. Drawing: N. Gutchow, Newar Towns
and Buildings.

lrq **@@= tLg ttxssf] uuf/f] llgdf{0f 
uf/f] lgdf{0fdf k/Dk/fut bfrL cKkf, h'g aflx/L efusf] lgdf{0fdf cTolws k|of]u
ul/G5, h:sf] k5f8L df6f]sf] nflu r'lRrPsf] :yfg 5 . 

lrq **@@== ::jt+ cc+uMof llgdf{0f 
k/Dk/fut c+uMof lkg]of efuof lgdf{0fo\ bfrL cKkf cKj k|of]u h", u's]of No'g] rfof
nflu Rjfd'u' yfo\ b' . 
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These thick traditional walls are best left in place if they show no
signs of movement, settling or other damage rather than being
replaced for the sake of modernizing. They exhibit better seismic
resistance due to their thickness and flexibility and are more
durable than modern equivalents. These thick walls have the
advantage of providing thermal insulation from outside tempera-
ture extremes as opposed to modern walls only one brick thick,
which provide little thermal resistance and allow easier thermal
transfer so homes become hotter in summer and colder in winter.

6.1 Symptoms and Causes of Decay
In most cases dampness is visible on the wall surface and
therefore easy to detect.

Moisture transfer
Efflorescence is caused by the transfer of moisture and is the
process by which salt crystals appear on the surface of walls or
bricks, causing the surface to break up. This can be caused by
salts contained in the mortar, particularly cement mortar, or from
salt transferred from the underlying soil which is drawn to the
surface as the wall dries. Damage tends to be concentrated in a
horizontal band where the wall is damp in the wet season, but
which dries out in the dry season.

o; k|sf/sf] k/Dk/fut afSnf] uf/f], olb xlNnPsf] jf wl:;Psf]
jf cGo lsl;dsf] Iflt ePsf] gb]lvPdf cfw'lgskg sf] gfpFdf
k|lt:yfkg ug'{ eGbf arfO{ /fVg a]z x'g]5 . logLx? cfw'lgs uf/f]
eGbf al9 e'sDkLo k|lt/f]wfTds x'G5, lsgsL logLx? afSnf]
ePsf] sf/0fn] al9 nrstf lbg] / alnof x'G5g\ . o:tf afSnf]
uf/f]x?sf] kmfObf eg]sf] o;n] aflx/sf] r/d tfkqmdaf6
arfpF5, h'g tflko k|lt/f]w cfw'lgs Ps O{§fn] agfPsf] uf/f]n]
k|ltsf/ ug{ ;Sb}g h:n] ubf{ tflko rngsf] sf/0f 3/df udL{df
tftf] / hf8f]df lr;f] x'G5 .

^̂==!! nnIIff00ff // IIffoossff]] ssff//00ffxx??
w]/h;f]} ca:yfdf uf/f]sf] aflx/L efudf cf]; b]lvg] x'bf cf]; kQf
nufpg ;lhnf] x'G5 . 

lr;f] kk:g
lr;f] k:gfn] afXo efudf ;]tf bfu aGbG5 / o:n] ubf{
uf/f] jf O{§fsf] aflx/L efudf g'g lqmi6n b]vf kb{5 clg
;tx k'm6\g yfNb5 . o:tf] x'g'sf] d'Vo sf/0f xf] d;nfdf
ePsf] g'g, vf; u/]/ l;d]G6 d;nfdf jf df6f] d;nfdf ha
uf/f] ;'Sb} hfG5 tj leqL df6f]sf] dfWodaf6 hdLgaf6
dfyL;b} { aflx/ b]vf k5{ . o:tf] k|sf/sf] Iflt leh]sf]
df};ddf lrl;g' t/ ;'Vvf df};ddf ;'Vvf e}/xg] lIftLhLo
efudf al9 s]lGb|t /xG5 .

yGofu' k/Dk/fut Vjft'u' c+uMto\s], olb xNn] HjLu' jf w:;] HjLu'
jf d]u' lsl;dof Iflt vg] db';f, cfw'lgskgof gfdo\ k|lt:yfkg
ofo\u' l;a]+ ar] ofgf to\u' af+nfO{ . y'lk+ cfw'lgs c+uM l;a]+ cKj
e'sDkLo k|lt/f]wfTds h", 5fo\ wf;f y'lk+ tlkm h'u'ln+ cKj
nrstf aLu' j aNnf h' . yGofu' tlkmu' c+uto\u' kmfObf w}u' y's]+
lkg]of r/d tfkqmdkfv]+ ar] ofO{, u'u' tflko k|lt/f]w ls yf}+
sGx]of 5kf cKkf+ bo\sf tMu' c+ug+ k|ltsf/ ofo\ k}mdv', u's]+ ofgf
tflko rngof sf/0f+ ofgf 5\o]+o\ udL{O{ SjfO j lrs'nf+ Vjf+p HjL
.

^̂==!! nnIIff00ff jj ;;]]llgguu''ooff ssff//00fftt
cKj ca:yfo\ nMof /;fO{ c+uMn] kQf nu] ofo\ cMKk'Ss Gxofan]+
vg] bof RjgL .  

Vjfp+ kk;] HHjLu''
Vjfp+ k;] h'of lkg]of efuo\ to'u' bfu ag] HjL jf y's]+ ofgf c+uM
jf cKkfof lkg]of efuo\ rL lqmi6n vg] bO{ cn] ;tx tHofO{ .
yy] h"u'of d'Vo sf/0f v, d;nf b"u' rL, vf; ofgf l;d]G6
d;nfo jf rf ofu' d;nfou' ha c+uM ugf jgL tj b'g]of rfof
dfWod+ jg Rj] ;/] HjLo kLg] vflg bO{ . yGofu' k|sf/of Iflt,
Kofu' df};do\ c+uM Kofgf t/ ;'Vvf df};do\ ugf Rjlgu' lIftLhLo
efuo\ yf;o\ cKj s]lGb|t h'of Rj+ . 

Fig. 83.  Damage from ground damp.  
Left: Because old buildings do not have damp proofing, moisture travels upwards and mud
mortar enables easier transmission of moisture. It is common to encounter rotten joists due
to damp, especially the section of joist, which penetrates the wall. Dampness of the timber
can be seen in the photo. Right: Salt damage is evident on the surface of the brick.

lrq **##= hldg llrl:;gfn] llau|g'
afofF: k'/fgf 3/x?df cf]; lg/f]ws tx gePsf] x'gfn], lr;f]kg df6f]sf] dfWodaf6
dflylt/ ;b}{ hfG5 . lr;f]n] ubf{ blngx? ;8]/ dlSsg'' ;femf ;d:of ePsf] 5,  vf;
u/L blng uf/f] leq l5g]{ 7fpFdf . kmf]6f]df cf];]sf] sf7x? b]Vg ;lsG5 . bfofF: g'gn]
O{§fsf] aflx/L efu lauf/]sf] b]lvG5 . 

lrq **##== aa+ VVjfp+;] RRjgf ::olgu'
vj]: k'nf+ 5]Fto\s] cf]; lg/f]ws tx db'u'ln+, Vjfp+ rfof kfv]+ Rj] kfv] ;/] h'of jgL .
cf];O{+ ofgf wln+t km\j;f jof WjlUugf jlgu' ;femf ;d:of h"u' b', vf; ofgf wln+
c+uM b'g] åf+ jlg yfo\ . lskfo\ Kofu' l;+t vg]b' . hj]: rL+ cKkfof lkg]of efu :o+s'u'
vg]b' . 
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Dampness from the ground
Old houses often suffer problems with damp caused by the
absence of the damp proof course. For this reason the
ground floor of old houses are generally not used as living
spaces but rather for storage, stables or shops.

hldgaf6 xx'g] llr;f]
k'/fgf 3/x?df cf]; lg/f]ws tx gx'gfn] lrl:;g] ;d:of cS;/
pTkGg x'G5 . o;sf/0f k'/fgf 3/x?sf hldg tNnfnfO{ dflg;
a:gdf ;fwf/0ft k|of]u gNofO k;n, uf]7 cyjf e08f/sf] nflu
k|of]udf NofOG5 .

hldgkfv]+ HHjLu' ccf];M 
k'nf+u' 5]Fto\s] cf]; lg/f]ws tx db'u'ln+ ofgf cf];of ;d:of
cS;/ pTkGg h" . Yj sf/0f+ ofgf k'nf+ 5]Fto\s] 5\oln oft dg'
Rjg]t ;fwf/0ftM 5on]u' dof;] k;M, uf]7 jf e08f/of nflu
k|of]uo\ x .

Fig. 84.  Air holes for air circulation.
Top: Amatya house, Na Tol, Patan. Beneath every door on the ground floor was an
opening for air circulation, however, the opening was closed when the steps were recently
repaired. Bottom: Some of the 19th century houses have air holes under the floor to
keep the ground dry. 

lrq **$= xfjf ;;+rf/ssf nnflu xxfjf KKjfnx?
dfyLM cdfTo 3/ gM6f]n, kf6g . hldg tNnfsf x/Ps 9f]sf d'gL xfjf ;+rf/sf] nflu
v'nf /flvPsf] b]lvG5 t/ kl5 e¥ofË dd{t ubf{ of] aGb ul/Psf] 5 . tnM !( cf}+
ztflAbsf s]xL 3/x?df hdLg tNnf ;'Vvf /fVg hdLg d'gL xfjf Kjfnx? /flVfGYof] . 

lrq **$== kkmo\ ;;+rf/of nnflu kkmo\ KKjft
Rj]: cdfTo 5\o]+ gM6f]n, on . 5\olnof x/Ps n'vf tMn] kmo\ ;+rf/of nflu vN'nf  Tjtf
tMu' vg]b' t/ lnkf :jfg] Nxjg]u' ofan] Yj aGb ofgf 5\jn . Sj]: !(cf}+ ztflAbof 5'+
5\o]+ to\s] a+ u+sf to\t a+ tMn] kmo\ Kjft toft . 
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Ground dampness is a typical problem in old houses. In Rana
palaces primitive techniques for damp proofing were used
such as ventilating under the ground floor crawl space
through small round or arched ground level vents. This sys-
tem is also used in some of the 19th century town houses.

Moisture from the roof
Water leakage into the top of walls at roof level causes structur-
al damage. In the traditional three-layered wall, downward seep-
age through the middle mud and brick bat layer causes the outer
layers to bulge. Poor connectivity between the outer and central
layers accentuates the problem.

e'O{+ lrl:;g' k'/fgf] 3/x?sf] ljz]if ;d:of xf] . /f0ffx?sf]
b/af/df k'/fgf] z}nLsf cf]; lg/f]wsf tl/sf k|of]udf NofPsf]
b]lvG5 h:t} e'O{+ tNnfsf] d'lg uf]nf] cyjf cw{ uf]nfsf/ u/L
xfjfsf] ;+rf/ ug'{ . s]lx !( cf}+ ztflAbsf] zx/L 3/x?df klg
o:tf] tl/sf k|of]u ul/Psf] b]lvG5 .

5fgfaf6 llrl:;g'
5fgf ;txsf] uf/f] 6'KKkfdf kfgLsf] r'xfj6fn] ;+/rgfnfO{ gi6 u5{
. k/Dk/fut tLg txsf] uf/f]df leqL df6f];Dd r'lxgfn] aflx/L
efu k'mlnG5 . leqL / afXo txx?sf aLr sdhf]/ hf]8fO{n]
;d:of a9fOlbG5 .

a+ Vjf+lju' k'nf+ 5]Fto\u' ljz]if ;d:of v . /f0ffto\u' b/af/o\
k'nf+u' z}nLof cf]; lg/f]wof tl/sf k|of]u ofgf tMu' vg]b'
uo\ls 5\olnof Sj] rfsnfu' jf cw{ rfsnfu' Kjf t tof km\o]
;+rf/ ofgf . u'+u' !( cf}+ ztflAbof gu/of 5\o]+ to\s] g+ yGofu'
tl/sf k|of]u of .

kf}kfv]+ VVjfp+ HHjLu''
kf} ;txno\ c+uMof Rj]of efu] nM Hjof ;+/rgfoft gi6 ofO{ .
k/Dk/fut :j+u' txof c+uMno\ b'g] rf Yo+s nM Hjof  lkg]of tx
k'mn] HjL . b'g] j lkg]of txto\ aLro\  sdhf]/ hf]8fO{g+ ;d:of
a9] ofgf Ao' .

Fig. 85 Damp from roof leakage.  
The outer layer of the three-layered wall is more prone to separation because the connec-
tion between exterior layer and middle fill is not as strong as that between the inner layer
and middle fill. Roof leakage into three-layered walls is likely to cause exterior bulging.
Left: Detail photo shows separation in between the layers of the wall structure. Right:
Bulging by a few inches in traditional, thick walls is not problematic. The upper two floors
have been added above the bulging wall.

lrq **%= 5fgfaf6 rr'lxgfn] ccf]l;g' 
tLg txLo uf/f]sf] afXo efu a9L 5'l§Gf ;S5 lsgeg]] leqL tx / larsf] e/fj6
hltsf] jflx/L tx / aLrsf] e/fj6 alnof] x'Fb}g . tLg txLo uf/f]df 5fgfaf6 x'g]
r'xfj6n] aflx/L txdf e'F8L k'mNg ;Sb5 . afofFM t:jL/n] uf/f] ;+/rgfsf] txdf 5'l§Psf]
b]vfpF5 . bfofFM k/Dk/fut afSnf] uf/f]df s]xL OGr k'mlng' vf;} ;d:of xf]Og . e'F8L
p7]sf] uf/f] dfly b'O{ tNnf ylkPsf] 5 .

lrq **%== kkln+ HHjof KKofu' 
:j+u' txLo c+uMof afXo efu cKj 5'§] HjLkm' 5fo\wf;f b'g]of tx j bYjLof e/fj6 lt
lkg]of tx j bYjLof e/fj6 s8f HjL dv' . :j+u' txLo c+uno\ kln Hjof jflx/L txn]
e'F8L k'mn] HjLk'm . vj]M lskf+ c+u ;+/rgfof tx no\ 5'§] h"u' So+ . hj]M k/Dk/fut tlkmu'
c+uno\ 5'+ OGr k'mn] HjLu' vf;} ;d:of dv' . e'F8L Kof+xf jMu' c+uno\ Rj] lgt+ yk] ofgf
tMu' b' .
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6.2  Remedial Measures

Letting the wall breathe
A wall should be able to absorb moisture and then release it
in the form of water vapor when the weather becomes drier.
This transfer of water vapor should occur principally
through the mortar joints, rather than through the bricks
themselves, to avoid damage by efflorescence. This natural
process should be allowed to take place without hindrance.
To cover the surface of the wall with an impervious layer,
such as cement render, will tend merely to send moisture
higher up the wall by capillary action.

^̂==@@ ;;''wwff//ssff ppkkffooxx??

uf/f]nfO{ ZZjf; kk]mg{ llbg'
uf/f]n] leh]sf] df};ddf lr;f]kg lvFRg] / kl5 df};d ;'Vvf
ePkl5 jfkm ag]/ 5f]8\g ;Sg' kb{5 . o:tf jfikLs/0f d'Votof
hf]l8Psf] d;nfsf] dfWodaf6 x'g lbg' kb{5 g ls O{§fsf] aLraf6,
h;n] k'mNgaf6 arfpF5 . of] k|fs[lts k|lqmof s'g} /f]sfj6 lagf
x'g' kb{5 . uf/f]sf] afXo tx xfjf gl5g]{ u/L 5f]Kbf, h:t} ls
l;d]G6 Knf:6/ nufpFbf, ;'Id gnL lqmofåf/f lr;f]kg dflynf]
tx;Dd k'Ub5 . 

\^̂==@@ ;;''wwff//ooff ppkkffoott

c+uMoft ;;f;M kk]m/] oofs] aaLu'
c+un+ KofMu' df};do\ Vjf+p ;fnf sfO{u' j lnkf ;'Vvf df};do\
jfkm tf]t] kmo\df . yGofu' jfikLs/0f vf; ofgf d;nfof :jfk'
kfv]+ HjLdf g ls cKkfof by'+, u's]+ k'mn] HjLkfv]+ ar] ofO{ . Yj
k|fs[lts k|lqmof 5'+ /f]sfj6 dbo\s HjLdf . c+uMof lkg]of tx kmo\
åf+ jg] dkmo\s Tjk'n ls, uo\ls l;d]G6 Knfi6/ to\ an], ;'Id
gnL lqmofkfv]+ Vjfp+ Rj] tx Yo+s YogL . 

Fig. 86. Moisture rises more on the plastered wall.  
Left: Diagram shows how moisture rises more on the plastered wall than the unplastered
wall. The plaster on the wall surface blocks the route for moisture to escape and draws the
moisture higher. Right: Even cement plaster cannot adhere to the wall for very long where
damp exists. Some people try to beautify their homes by rendering their walls, unaware
that they are increasing the chance of water damage. 

lrq **^= Knfi6/ uu/]ssf] uuf/f]df llr;f]kg aa9L xx'G5 
afofFM lrqn] Knfi6/ u/]sf] uf/f]df eGbf gu/]sf]df lr;f]kg a9]sf] b]vfpFb5 . Knfi6/n]
uf/f]df lr;f]kg aflx/ hfg] af6f] aGb u5{ / lr;f]kg cem a9L k}mlnG5 . bfofFM l;d]G6
Knfi6/ klg lr;]sf] uf/f]df w]/} cjwL;Dd 6fFl;/xg ;sb}g . s]xL dfG5]x?n] cfˆgf] 3/
/fd|f] ugf{sf lglDt uf/f]df Knfi6/ u5{g\ h;n] ubf{ kfgLn] al9 lauf/L lbg] x'G5 eGg]
kQf] g} x'Fb}g .

lrq *^= Knfi6/ oofgf ttMu' cc+uM ccKj KKofO{ ..
vj]M lskfo\ Knfi6/ ofgf tMu' c+un] cKj Kofu' So+u' v . Knfi6/+ c+un] Vjfp+ KofxfF
jlgu' n+ aGb ofgf laO{ j cf]; cem cKj k}mn] HjL . hj]M l;d]G6 Knfi6/ g Kofu' c+un]
cKj O{ ts 6fF;] h'of HjL k}mdv' . 5'+ dg'+t;]+ yMu' 5\o]+ af+nfs]t c+un] Knfi6/ ofO{ u's]+
ofgf nv+ emg cKj :o+sf aL w}u' rfO{ x] dv' .
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French drains
A partial remedy for moisture in walls is to build a French drain
along the outside of the wall. A trench is dug and then back-filled
with coarse rubble and sand. Any water which collects is drained
away to a soak pit or to a pipe in the French drain.

Damp proof courses
Historic masonry, which was always constructed without a damp
proof course (dpc), is best left in its original state if possible.
However, in some circumstances a wall may present such problems
of rising damp that a dpc must be added. In this case, a dpc can be
introduced in stainless steel sheet or cement concrete.

k|]mGr ss'nf] -ggfnL_
uf/f]df lr;f]kg w6fpg] cf+lzs pkfo uf/f]sf] aflx/ lt/ k|]mGr
gfnL agfpg' xf] . o;df vf8n vgL afn'jf / v;|f] /f]8fn] k'/L
lbg] ul/G5 . s'g} klg hDdf x'g cfpg] kfgL vf8n lt/ au]/
hfG5 jf km|]Grgflndf /x]sf] kfO{k lt/ .

cf]; //f]Sg] ttxx? 
P]ltxfl;s lgdf{0f, h'g cf]; /f]Sg] txx? -l8kL;L_ lagf
ul/GYof] To;nfO{ ;Dej eP ;Dd oyf cj:yfdf 5f]8\g'
pQd x'G5 . t/ kl/l:ytL a; uf/f] leHg] ;d:of cfof] eg]
l8lkl; yKg' ' kg] { l:ytL cfpg;Sb5 . o:tf]df :6]gn]; l:6n
kftf j /f]8f l;d]G6 k|of]u ug{ ;lsG5 .

k|]mGr ss'nf] -ggfnL_
c+un] Vjf+p w6]o\s]u' cf+lzs pkfo w}u' c+uof lkg] kfv] k|]mGr
gfnL bo\s]u' v] . ufM vgf lkm j 5\ofsMu' /f]8f Nxfgf aL . u'ln
g nM hDdf h" j} j nM ufM kfv] au] h'of jgL jf km|]Grgflnofu'
kfO{kn] .

cf]; kk|ltsf/ ttxt 
P]ltxfl;s lgdf{0f u'u' ls cf]; /f]s]ofu' tx -l8kL;L_ ;
dtM;] bo\lsu' h'ofRjg, j}t kmof+ kmQn] oyf cj:yfo\
Tjt]u' pQd HjL . t/ kl/l:ytLa;\ c+uM KofOu' ;d:of jn
wf;f lnkf l8lkl; yk] ofo\df lnkm' . yGof] yfo\ :6]gn];
l:6n kftf of l;d]G6 /f]8f k|of]u of km} .

Fig. 87.  Diagram of the French drain.
Left: The French drain contains rubble and sand, which allows moisture to seep away
from walls. The bottom of the French Drain has to slope towards a soak pit or main
drain around the building. Right: The French drain could be filled with rubble and sand
unless there is a large amount of water in which case a polythene pipe is best added. The
upper 2/3 of the polythene pipe should have holes smaller than the size of the aggregate
used to back-fill around it. The lower 1/3 of the pipe should not have holes to draw water
towards the main drain.

lrq **&= k|]mGr ggfnLssf]] //]vf llrq
afofFM /f]8f / afn'jf ePsf] k|]mGr gfnL h;n] uf/f]nfO{ lr;fpg lbFb}g . k|]mGr gfnLsf]
tNnf] efu ;f]skL6 lt/ d'Vo gfnf lt/ le/fnf] x'g' kb{5 . bfofFM k|]mGr gfnLdf k|z:t
dfqfdf kfgL gePdf o;nfO{ /f]8f / afn'jfn] k''g{ ;Sb5, olb kfgL k|z:t dfqfdf ePdf
kf]lnlyg kfO{k hf]8\g ;lsG5 . kf]lnlyg kfO{ksf] dflyNnf] b'O{ ltxfO{ efudf ToxfF
jl/kl/sf] /f]8f eGbf ;fgf] Kjfnx¿ x'g'kb{5 . tNnf Ps ltxfO{ efudf rflx+ kfOkdf
Kjfn x'g' x'b}g h;n] ubf{ kfgL gfnLlt/ aUg ;sf]];\ .

lrq **&== kk|]mGr ggfnLof //]vf llrq
vj]M /f]8f j lkm b'u' k|]mGr gfnL, u's]+ c+uoft Kofs] aLdv' . k|]mGr gfnLof Sj]of efu
d'Vo gfnf kfv] kfMNjL df . hj]M k|]mGr gfnLO{ ufSs nM db';f y's] oft /f]8f j lkm+
Tjkm\jLk'm, olb n PSsf] b';f kf]lnlyg kfO{k :jfo\ km' . kf]lnlyg kfO{kof Rj]of :jAj]
lgAj efuo\ cg 5rf Von+of /f]8f l;a]+ lrKjfu' KjfMt HjLdf . sj ou' 5Aj efuo\ rflx+
kfOko\ Kjf bo\ dHo' u's]+ ofgf nM gfnLkfv] jg] kmo\df . 

Brick soling
Aggregates around polithene pipe with
holes
Polythene pipe on sand bed

Telia tile finish

Plain cement concrete drain channel

Brick soling
Dry stone or aggregates

Courtyard

French drain

Plinth
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The historical wall must be cut horizontally to slide the metal
sheet or cement concrete. This is a complex procedure and
not recommended. In many old houses vertical timber mem-
bers sunk into the wall constitute the frame of the building.
To cut through the timber elements to insert a dpc compro-
mises the structural integrity of the whole building.

Many of the old houses remain structurally sound with only minor
moisture problems. In such cases major structural changes such as
inserting a dpc is not recommended as the cure may be more dam-
aging than the initial problem.

Desalination with clay poultices (sacrificial clay render)
Efflorescence is the buildup of slat crystals on the outside of mason-
ry. Salt is drawn from the inside of the brick to the surface and even-
tually destroys the exterior face of the stone or brick. Efflorescence
can be removed by plastering the wall with a temporary, sacrificial
layer of clay so that the salt crystals form on the surface of the clay
instead of the wall surface itself. This application of clay is relatively
unskilled and therefore not expensive. It may be necessary to repeat
the process until a satisfactory result is achieved. When the temporary
clay layer is removed it must be carefully swept up and taken away so
that the wall does not become recontaminated with salt.

P]ltxfl;s uf/f]x¿df kftf 3';fpgnfO{ of l;d]G6 /f]8f
/fVg o;nfO{ l;wf sf6\g' kb{5 . of] hl6n t/Lsf ePsf]n]
l;kmfl/; ug{ pko'Qm 5}g . w]/} h:tf] k'/fgf 3/x¿df
sf7sf] ;+Vofx¿ 7f8f] uf/f]df uf8]sf] x'G5 h'g 3/sf] efu
h:t]} x'G5 . sf7nfO{ sfl6 l8lkl; ubf{ ;Dk"0f{ 3/sf]
;+/rgfdf g} s]xL ;Demf}tf ug{' kg{ ] x'G5 . 

w]/} h;f] k'/fgf 3/x¿sf ;+/rgf s]lx cf];sf] ;d:of afx]s l7Ss}
b]lvG5 . o:tf ;d:ofx¿ x6fpg 3/sf] ;+/rgf g} lau|Lg] u/L
l8lkl; ug{ l;kmfl/z ul/Gb}g lsgls o;n] ;d:ofnfO{ cem
hl6n kfg{ ;Sb5 . 

df6f]sf] nn]k nnfP/ gg"g llgsfNg] 
uf/f]sf] aflx/ g'g lgl:sgfn] uf/f] k'likt x'g hfG5 . O{§fsf]
leqaf6 g'g lg:s]/ ;txdf cfpF5 / o;n] cGttM 9'+uf jf
O{6fsf aflx/L ?kg} gi6 u/LlbG5 . uf/f] k'likt x'gaf6
arfpg uf/f]df c:yfoL df6f]sf] n]k nufpg ;lsG5 h;n]
ubf{ g'g uf/f]sf] ;txdf cfpg'sf] ;§f df6f]sf] ;txdf  b]vf
kb{5 . df6f]sf] of] n]k ;fk]lIft cbIf sfd ePsf]n] of] vf;}
dxFuf] lawL xf]Og . ;Gtf]ifhgs glthf glg:s];Dd of] k|s[of
bf]x/\opg ;lsG5 . ha c:yfO{ df6f]sf] n]k x6fOG5 of] ;a}
v's{]/ xf];Lof/ k'j{s lgsfNg' kb{5 tfls uf/f]df k]m/L g'gsf]
c;/ afFsL g/xf];\ .

P]ltxfl;s c+u to\s] kftf b'5\j]t of l;d]G6 /f]8f to\t y's]
oft tKo+s rfo\df . Yj yfs'u' t/Lsf h'u'ln+ l;kmfl/;
ofo\u' pko'Qm dh' . cKj y] + k'nf+u' 5]to\s] l;+t tKo+s c+un]
uf8] h'of RjgL u'u' ls 5]Fof c+u y] + x] HjL . l;+oft rfgf
l8lkl; oftls ;Dk"0f{ 5] Fof ;+/rgfo\ x] 5' + ;Demf}tf ofo\
dfnL . 

cKj ofgf k'nf+ 5]to\u'+ ;+/rgf t cf];of ;d:of afx]s l7s x]
vg]b' . yGofu' ;d:oft x6] ofo\t 5]Fof ;+/rgf x] :o+s l8lkl;
to\u' l;kmfl/z dof, 5fo\wf;f y's]+ ;d:ofoft cem hl6n ofgf
jL . 

rfof nn]k ttof rrL llnsfo\u' 
c+uMof lkg] rL KofxfF jof vfMrL+ bO{u' v . cKkfof b'g] + kfv] +
rL ;txno\ jO{ cn] y's] + cGttM nf] + jf cKkfof lkg]of ?k
x] :o+sf jLu' ofgf laO{ . c+uMoft vflr+ kfv] + ar] ofo\t
c+uMn] rfMof c:yfoL n]k to\Ho' u's] + ofgf rL c+uof
;txno\ j]u'of kN;f rfMof ;txno\ vg] bO{ . rfMof Yj n]k
;fk]lIft cbIf Hof h"u'ln+ Yj vf; lyso\u' lawL dv' .
;Gtf]ifhgs glthf djQn] Yj k|s[of bf]x/] ofo\k'm . hj
rfMof c:yfO{ n]k lnsfo\ an] Yj km'Ss xf];Lof/ k'j{s v's]{
ofgf lnsfo\df tfls c+uno\ xfsg+ rLof c;/ dNolgdf .

Fig. 88.  Inserting damp proof course.  
New damp proof courses are more easily introduced in the 19th century buildings with-
out timber frames than those built earlier. Left: Slots are cut every 3' - 4' with the same
length left uncut to support the wall. Right: Cement concrete is then poured into the slots.
The process is repeated and slots cut between the newly dried concrete.

lrq ***= cf]; //f]Sg] uug{] ttxx? 
klxn] ag]sf sf7sf] k|m]dx? ePsf] 3/x¿ eGbf !( cf} ztfAbLdf ag]sf 3/x?df gofF
l8kL;L tx ;lhn} ;+u /fVg ;lsG5 . afofFM x/]s #Ú - $Ú km/sdf lr/fx? sf6]/ TotL
g} nDafOdf uf/f]nfO{ 6]jf lbg gsf6L 5f]8]sf] 5 . bfofFM To;kl5 lr/fx?df l;d]G6 /f]8f
el/G5 . gofF ;'s]sf] /f]8fsf lardf oxL k|ls||of bf]x/\ofO{G5 5f8]sf] efudf . 

lrq ***== ccf]; kk|ltssf/ ttxt bb'5\ju'  
xfkf bo\s'u' l;+of k|m]d b'u' 5]Fo\\ l;a]+ !( ztfAbLno\ bo\s'u' 5]Fo Gx'u' l8lkl; ck'Ss
to\k'm . vj]M x/]s #Ú -$Ú km/so\ :rfgf pln x] xfsno\ c+uMoft 6]jf aLt drf;] tf]tf
tMu' b' . hj]M cg+ln lr/f to\s] /f]8f l;d]G6 e/] ofO{ . Gx'u' u+u' /f]8fsf laro\ Yfx]
k|ls||of bf]x/]ofO{ tf]tf tu' efun] .
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^̂==##== dddd{{tt // ;;++//IIff00ff uugg{{]] kk||lljjllwwxx??

l;nfO
uf/f]sf] xnrnn] ubf{ slxn] sfFxL k'/fgf uf/f]x? rls{G5 .
o:tf rs{]sf] efunfO{ hf]8g ;lsG5 . o:df k|ljlw eg]sf]
rs{]sf] 7fpFdf k'm6]sf] O6f lemsL gofF /fVg] xf] . uf/f]df s]xL
;fwf/0f dfq xnrn ePsf] v08df klg k]m/L rs{g]
;Defjgf x'G5 . o:fl/ rNg] hf]lvd x6fpg O{6fsf] lar
efudf -d;nfdf_ l:6nsf] hfnL uf/f]sf] ;tx eGbf cln
k5fl8 lt/ /fVg ;lsG5 tfls tL aflx/af6 gb]lvof];\ . o;f]

6.3  Repair/Conservation Techniques

Stitching
Old walls sometimes have cracks which result from movement in the
masonry. These cracks can be stitched. The technique involves cut-
ting out cracked bricks at intervals along the crack and inserting new
bricks. Cracks in masonry can reappear if there is even minimal fur-
ther movement. The risk of movement can be reduced by including
strips of non-ferrous mesh in the mortar beds between the bricks, set
back from the face of the wall, so that they cannot be seen. These

^̂==##== NNxxjjgg]]uu'' jj ;;++//IIff00ff ooffoo\\uu'' kk||lljjllwwtt

l;nfO
c+un] xnrn+ h'O{of u'An] + u'An] + k'nf+ c+uMt rs]{h" . yGofu'
rs{]h"u' efuoft :jgf to\k'm . y's] k|ljlw wofu' rs{] h"u'
yf;] tHofu' cKkf lnsof Gx'u' to\u' v . c+uno 5'+ ;fwf/0f
hs xnrn h";f+ xfsg+ rs]{ HjLu' ;Defjgf bO{ . yy] ;lgu'
hf]lvd x6] ofo\t cKkfof bYjL -d;nfn]_] g+ db'u' wft'of
hfnLoft c+uo'u' ;tx lar] erf No'g] kfv] + to\k'm tfls Yj
lkg] kfv] + vg] dbo\df . yy] ofgf rs{]h"u' efu 5rfVon+

Fig. 89.  Salt crystal on wall surface.
Damage can be caused to bricks when salt crystals form and destroy the surface over time.

lrq **(= uf/f]df gg'gssf] llqmi6n 
g'g hDgfn] O{6\6fnfO{ ljuf/LlbG5 / s]xL ;do kl5 afXo ;txnfO{ klg Iflt ub{5 . 

lrq **(== cc+uMno\ vvfMrL+ 
rL hDfo\ h'of cKkfoft :o+sf aL j 5'+ sfn lnkf lkg]of ;tx oft g+ :osfaL . 

Fig. 90  Different types of cracks.
Left: Horizontal movement Middle: Vertical settlement. Right: Transverse failure. 

lrq (()= ljleGg llss;Ldssf rrssfO{x?.

afofFM lIflthLo xnrn  lardfM 7f8f] w;fO{x? bfofFM 58\s]] c;kmntf 

lrq (()== yyL yyL kk|ssf/of rrssf{O{t 
vj]M lIflthLo xnrn  lardfM tKo+u' w;fO{  hj]M 58\s]] c;kmntf  
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help to spread the load to the masonry on either side of the crack.
There are several types of cracks seen in brick walls. Most are not
dangerous and appear due to minor settlement.

Improvement of wall bonding
During the restoration or repair of old houses, many areas might be
in need of repair. The advantage of a three-layered wall is that it is not
difficult to repair small parts. If the inner wall and middle fill are
sound, they can carry the load while the outer layer is repaired. It is
advisable to use yellow clay during repair rather than normal black
clay which may carry vegetation and has weaker bonding strength.

Bricks for conservation 
When repairing old houses most of the old bricks are unus-
able. However, where possible it is best to re-use old bricks,
which are of higher quality and a better color match than
new bricks.

ugf{n] rs{]sf] efu j/Lk/L af]em afFl8G5 . O{6fsf] uf/f]df
ljleGg k|sf/sf] rsf{O{ kfOG5 . o;dWo] w]/} 8/nfUbf 5}gg\
/ logLx? ;fwf/0f w;fO{sf sf/0f b]vf k5{g\ .

uf/f] aaFwfO{ (bonding) df ;;'wf/ 
k'/fgf 3/x¿sf] k'g?Tyfg jf dd{t ;+ef/ ubf{ w]/} If]qx¿sf] dd{t
ug{' kg{] x'Gf;S5 . ltg txsf] uf/f]x¿sf] kmfObf of]] 5 ls o:df s]lx
efu dd{t ug{' Toltsf] ufx|f] 5}g . olb leqL uf/f] / larsf] efu
l7s 5 eg] aflx/sf] tx dd{t ul/+bf To;n] af]em yfDg ;S5 . dd{t
sfo{ ubf{ kx]+nf] df6f] k|of]u ug{' a]z x'G5 g ls sfnf] df6f], h;df
la?jfx¿ pd|g ;Sg] x'G5 / o;df afFWg] zlSt klg sd 5 . 

;+/If0fsf] nnflu OO{§fx? 
k'/fgf 3/x? dd{t ;+ef/ ubf{ O{§fx?sf] cefj x'g hfG5 lsgsL
w]/} h;f] k'/fgf O{§fx? sfd gnfUg] x'G5 . pRr sf]6L / /+u ldNg]
x'gfn] ;s];Dd gofF eGbf k'/fgf O{§f g} k|of]udf Nofpg] a'l4dfgL
x'G5 .

af]em afF8] HjL . cKkfof c+uMno\ yL yL k|sf/of rsf{O{t vg]
b' . y's] dWo] cKj y] + Uofgfk' dh' j y'lk+ ;fwf/0f w;fO{of
sf/0f+ vg] bO{ .

c+uM aaFwfO{ nno\ ;;'wf/ 
k'nf+ 5]Fto\u' k'g?Tyfg jf dd{t ;+ef/ ofo\ an] oSj If]qto\u'
dd{t ofo\ dfln k'm . :j+u' txof c+uMto\u' kmfObf Yj b' ls y's]
5' efu dd{t ofo\ pln yfs' dh' . olb b'g] c+uM j bYjLof efu
kfol5 h';f lkg]of tx dd{t ofo\ an] y's]+ af]em SjaLk'm . dd{t
Hof ofo\ an] Dxf;' rf 5\on]u' af+nf g ls xfs' rf, u's] 3fFo\ a'of
jo\ k'm j y's] Hjgf to\u' zlSt g+ sd b' . 

;+/If0fof nnflu ccKkfMt
k'nf+ 5F]t Nxf]g]u' Hof ofo\ an] cKkft cefj HjLk'm 5fo\wf;f cKj
cKkft Hof nu] dh'O{ . pRr sf]6L j /+u ldNf] HjLu'ln+ kmQn] Gx'u'
l;a]+ k'nf+u' x] cKkf 5\on]u' a'l4dfgL HjL .

Fig. 91.  Improvement of wall bonding.
Left: The external dachi apa layer is bulging outwards, however, the inner layers remain
sound.  This type of damage only requires the outer layer to be repaired. Middle: In old
buildings the walls were made in three layers so, given the correct support, it is not diffi-
cult to remove the outer layer for replacement. Rght: It is not recommended to reconstruct
intact walls to rectify minor faults. Where there are major problems connecting butterflies
must be inserted to connect the three layers of the wall, they must be made of stainless
steel or other metal which will not corrode.

lrq ((!!= uf/f] aaFwfO{ ddf ;;'wf/
afofFM aflx/L bflr O{6fsf] tx e'Fl8 lg:s]sf] 5 t/ leqL txx¿ rflx+ l7s 5 . o:tf]df
aflx/L tx dfq dd{t u/] k'U5 . lardfM k'/fgf 3/x¿sf] uf/f]x? ltg txn] ag]sf] x'gfn]
cfjZos 6]jf lbO{ aflx/L tx lemsL dd{t ug{' ufx|f] 5}g . bfofFM ;fwf/0f lju|]sf]df s]lx
gePsf] ;Dk"0f{ uf/f] eTsfO{ dd{t ug{ cfjZos 5}g . 7"n} ;d:ofx? b]lvPsf] ePdf
tLg tx hf]8g] kTtL (connecting butterfly) 3';fg'{ kg{] x'G5, ltgLx?df :6Ln jf c?
s'g} lvof gnfug]] wft' k|of]u ul/g' kb{5 .

lrq ((!!== cc+uM 33o\KjLlssu' nno\ ;;'wf/ 
vj]M lkg] bflr cKkfof tx e'Fl8 vft t/ b'g]of txt kfo\l5 h' . yGof] yfo\ lkg]of tx
hs Nxjg]u' of;f+ uf . lar]o k'nf+u' 5]Fto\u' c+uMto\s] :ja b}u'ln+ ofgf dfMu' 6]jf laof
lkaM lnsof Nxjg]u' ofo\ yfs' dh' . hj]M erf hs :o+u'ln 5'+ dh"u' k'mSs c+uM lkof
Nxjg]u' ofo\ cfj:os dh' . tw+u' x] ;d:oft vg] bM;f hs :jaM :jfo\u' kTtL{ b'5\j]
dflnu' HjL, y'os] :6Ln jf vt+ dg}u' wft' k|of]u ofo\df .

Non corroding metal butterfly
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6.4  Mortar
This is the bedding and binding material used to form a wall or a sur-
face. This refers to lime mortar but mostly mud mortars. The recent
notion of adding cement to make the mortar stick is not recom-
mended in conservation as the impervious nature of the cement
mortar is usually detrimental to the wall materials.

Mud mortar 
This is a natural material which has no fixed life span as it can
be regularly and easily repaired. Used in combination with
timber, it provides structural flexibility. However, when mud
remains wet for a long time it deteriorates so it is very impor-
tant to protect buildings from water leakage and attack.

The most common areas to find damage on walls with mud mortar
is mainly on unsheltered parts of the walls. It is recommended to
repair or repoint only the damaged areas rather than the whole wall.

Lime mortar
During the 19th century when lime mortar began to be used,
walls were still built with mud mortar and lime surkhi plaster or
outer layers pointed. Today few homeowners trust the longevi-
ty of lime mortar and locally available lime is of very poor
quality so builders and homeowners mix cement into the lime.

^̂==$$ dd;;nnff
of] uf/f] jf ;tx agfpg lj5\ofpg] / ;dfpg] ;fdfu|Lsf] ?kdf
k|of]u ul/G5 . o;df r'g ah| ;dfj]z 5 t/ w]/} If]qdf o:df
df6f] d;nf ;dfj]z 5g\ . l;d]G6 ld;fP/ 6fFl;g] d;nf agfpg]
xfnsf] wf/0ff ;+/If0f sfo{df pko'St ;Nnfx dflgb}g lsgeg]
l;d]G6sf] cl5b| :jefj uf/f] ;fdfu|Lsf] ?kdf gf]S;fg ub{5 .

df6f] dd;nf 
k|fs[lts a:t' ePsf]n]] o:sf] lglZrt hLjg cjwL x'Gb}g /
o;nfO{ lgoldt tj/n] ;lhn} dd{t ug{ ;lsG5 . sf7;+u
ld;fP/ agfPdf o;n] ;+/rgfdf nrstf k|bfg ub{5 . t/ olb
df6f] nfdf] ;do;Dd lehL/Xof] eg] rfF8} ljlu|G5 . o;sf/0f
3/x¿nfO{ kfgL r'lxg]af6 arfO{ /fVg' dxTjk'0f{ 5 .

df6f]sf] d;nfdf agfPsf] uf/f]df w]/} lalu|g]] If]q d'Votof
g5f]lkPsf] uf/f] lt/ xf] . o:tf] kl/l:ytdf lau]|sf] efudf dfq
dd{t u/] k'Ub5 g ls k"/f} efu .

r"g aah| 
!( cf}+ ztfAbLlt/ ha ah| r"g k|of]u ug{ yflNfof], uf/f]x¿
df6f]d;nfdf agfpgYyf] / aflx/L ;tx r"g ;'ls{ Knfi6/ of
KjfOgFl6+u ul/ agfpg yflNfof] . cfh ef]nL yf]/} 3/wgLx¿n] ah| 
r'gnfO{ alnof] x'G5 eg] ljZjf; u5{ / :yfgLo r"gsf] u'0f:t/
/fd|f] gePsf] sf/0fn] ah| r'gdf l;d]G6 klg ld;fpF5g\ . 

^̂==$$ dd;;nnff 
Yj c+uM jf ;tx bo\s]t nfo\t j Hj+s]u' Hjn+of ?ko\ k|of]u h"
. y's] r'g ah| ;dfj]z b' t/ oSj If]qo\ y's] rf d;nf ;dfj]z
b' . l;d]G6 Njfs 5\ofgf 6fF;] HjLu' d;nf bo\s]u' xfnof wf/0ff
;+/If0f sfo{o\ pko'St ;Nnfx dtf 5fo\wf;f l;d]G6of cl5b|
:jefj+ c+uM bo\s]u' ;fdfu|Lof ?ko\  gf]S;fg of.

rf dd;nf 
k|fs[lts a:t' h"u'ln+ y's]of lglZrt hLjg cjwL db' j Yj}t
lgoldt tj/+ cMk'Ss Nxjg]u' ofo\ k'm . l;+gfk+ k|of\]u HjL an] y's]+
;+/rgfTds nrstf k|bfg of . t/ olb rf oSj O{ ts Kofgf
Rjg wf;f ofsg :ogL . ps]+ 5\o]+ y'jf t;]+ nM Hj}u' kfv]+ tou'
dxTjk'0f{ h' . 

c+uMno\ oSj :olgu' If]q w}u' tf]k'of dtMu' c+uo'u' efu v .
yGofu' kl/l:ytO{ :o+u' efuo\ hs Nxjg]u' oftls uf g ls k"/f
c+uMn] .

r"g aah| 
!( cf}+ ztfAbLkfv] ha ah| r"gof k|of]u ;'? h'n, c+uMt rf
d;nfo\ bo\s' j lkg]of df]x8f r"g ;'ls{ Knfi6/ of KjfOFl6+u ofgf
d'Vo efu rf d;nf+ bo\s] oft . yf}+ sGx] sd 5]Fy'jft;]+ ah|
r'goft aMnf wsf ljZjf; of j :yfgLo r"gof u'0f:t/ afFnf
dh'u'ln+ ah| r'go\ l;d]G6 g Njfs5\of . 

Fig. 92.  Joints between new and old bricks.  
Left: New bricks are produced in the same size as older bricks but their quality is poor-
er and they will not usually match the original color. Right: During the restoration of
Hanuman Dhoka many of the missing and damaged bricks were replaced with new.
Despite much research and experimentation the old and new bricks do not match.

lrq ((@@= k'/fgf ttyf ggofF OO{+6f llarssf] hhf]gL{
afofFM gofF O{§fx? k'/fg} cfsf/df pTkfbg ul/P klg sd u'0f:t/Lo tyf k'/fg} /+u ;+u
d]n vfPsf] kfO{+b}g . bfofFM xg'dfg9f]sfsf] lh0ff]{4/sf] bf}/fg w]/} k'/fgf O{F6fx? x/fPsf
tyf lau]|sf x'gfn] gofF 4f/f k|lt:yfkg ul/Psf lyP . w]/} cg';Gwfg / k|of]usf] afjh'b
gofF / k'/fgf O{6fx? d]n vfPgg\ .

lrq ((@@== kk'nf+u' jj GGx'u' ccKkf bbYjLof ::jjk'
vj]M Gx'u' cKkft k'nf+u' x] cfsf/o\ pTkfbg h" t/ Yj sd u'0f:t/Lo j k'nf+u' x] /+uo\
d? . hj]M xg'dfg9f]sfof lh0ff]{4/of bf}/fgo\ oSj k'nf+u' cKkft t+u' j :o+u'ln+ Gx'u' kfv]+
k|lt:yfkg h"u' b' . oSj cg';Gwfg j k|of]uof afjh'b Gx"u' j k'nf+u' cKkft ldn]dh' .
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Sources of lime
Lime is produced through the process of burning and slaking.
Local procedures should always be adhered to unless there are
proven defects with the method. The procedure is to mix water
with burnt, fragmented lime. Depending on the exact nature of
the base lime material this can be an explosive reaction with a
great deal of heat generated and steam given off. The base lime
will absorb water and expand up to two times its original volume.
Then it is left in a covered pit for a period of not less than two
weeks. The material can then be decanted into other containers
and stored. The result is slaked lime otherwise known as ‘lime
putty’ which is the consistency of cream.

Pozzolana for use with lime mortars 
Pozzolana is added to lime mortar to achieve a more rapid set. A
traditional pozzolana used in Asia is crushed brick. Bricks fired at
lower temperatures are preferable. Crushed brick with particles

r'gsf] >>f]t
r"gnfO{ afNg] k|lj|mofåf/f / :n]s ul/ agfO{G5 . ;bf :yfgLo
tl/sf ckgfOg' k5{, ha;Dd To;df v/faL 5 eGg] kQf
nufOGb}g . o; k|lj|mofdf kf]n]sf] / 6'j|mf kfl/Psf] r'gdf kfgL
ld;fO{G5 . d'Vo r"g ;fdfu|Lsf] k|s[tLdf e/ kg]{ o; lj|mof df
w]/} tfkqmd / jfkm ag]/ k8\sg] ;Defjgf klg x'G5 . d'Vo r"gn]
kfgL ;f];]/ lnG5 / klxn] eGbf bf]Aa/ ;Dd k'mN5 . To; kl5
o;nfO{ sDtLdf klg b'O{ xKtf ;Dd 5f]k]sf] vfN8f]df 5fl8 /fVg'
kb{5 . o;nfO{ c¿ efF8fdf lyu|fP/ vGofO{ e08f/ ul/ /fVg
;lsG5 . o;sf] glthf r'g ;/x x'G5 . o;af6 nfOd k'l§ klg
elgg] :n]S8 r"g aGb5, h'g lqmd hlQs}] Ps gf;sf x'G5 . 

r'g dd;nf;+u kkf]hfnf]gfsf] ppkof]u
al9 l56f] hdfpg ah|df ;'vL{ ld;fO{G5 . Pl;ofdf k/Dk/fut
;'vL{ -O{6fsf] w'nf]_ af6 agfOG5 . sd tfkqmddf kf]n]sf] O{6fsf]
w'nf] al9 k|efjsf/L x'G5 . s'6]/ lgsflnPsf] ljleGg cfsf/sf]

r'gof >>f]t
r'goft 5\j]sf j :n]s ofgf bo\ls . afFdnf wsf olsg dh' tn]
GXofan]+ :yfgLo tl/sf ckg] ofo\df . Yj k|lj|mofo\ k'sftMu' j
6'j|mf ofgf tMu' r'go\ nM Njfs 5\ofO{ . d'Vo r'gof k|s[tLO{ e/
k/] h"u' Yj lj|mofo\ oSj tfkqmd j jfkm ag] h'of k8\s] HjLu'
;Defjgf g+ b' . d'Vo r'g+ nM ;f];]ofgf sfO{ j Gxfkf l;of+ bf]Aa/
ts k'mn]HjL . cg+nL Yj}t sDtL g lgu' xKtf ts tf]k'of ufMno\
Tjtf to\df . Yj}t d]u' yno\ Sj;Lsf sof e08f/ ofgf to\k'm .
y's]of glthf r'g y]+ HjL . y's]+ nfOd k'l§ w}u' :n]S8 r'g ag]HjL,
u'u' lqmd y]+ x] 5u' gf;of HjL . 

r'g dd;nfgfk+ kkf]hf]nfgfof ppkof]u
ofsg hd] ofo\t ah|no\ ;'vL{ Njfs5\ofO{ . Pl;ofo\
k/Dk/fut ;'vL{ cKkf w"kfv] + bo\s' . sd tfkqmdo\ k'sf tMu'
cKkf w" cKj k|efjsf/L h" . 5\ofgf bo\sftMu' cKkfof 6'j|mft

Fig. 93.  Wall damage.  
Left: Sketch showing how water seepage damages a traditionally constructed wall. (a) If
water seeps into the wall it saturates the middle fill. When mud mortar is wet and there
is load from above, mud mortar tends to settle and wall bulging is the result. (b) Water
trapped inside the wall may seek to escape through joints causing bulging. Right:
Masonry wall bulging outwards after a few years of water seepage.

lrq ((##= uf/f] llju|g' 
afofFM kfgL r'lxgfn] s;l/ k/Dk/fut uf/f] ljlu|G5 egL lrq4f/f b]vfOPsf] 5 . s= olb
kfgL uf/f]df r'lxPsf] 5 eg] leqL efu 9fl8G5 . ha df6f] leH5 / dflyaf6 af]em kg{
yfN5 uf/f]df e'F8L p7\g yfN5 .  v= kvf{n leq kflg hDgfn] hf]gL{x? af6 kfgL lg:sg]
sf];Lz u5{ / e'F8L p7\g yfN5 . bfofM s]lx jif{ kfgL r'lxgfn] uf/f] aflx/ e'F8L p7]sf]
5 . 

lrq ((##== cc+uM ::olgu'
vj]M nM Hjof uo\ k/Dk/fut c+u :og]k'm wsf Yj lskf+ Sogf tMu' b' . s= olb nM
c+uno\ Hj} Rjg wf;f b'g]of efu 9f8] HjL . ha rf KofO{ j Rj] kfv]+ af]em jof c+uMno\
e'F8L vfO{ . v= c+uMno\ b'g] nM hDf] h'nls :jfk'+ nM KofF jo\t ;lg j e'F8L vfo\u' ;'?
HjL . hj]M 5'+ b+ nM Hjof c+uM lkg] e'F8L vft . 
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of different sizes is best as the larger particles act as reservoirs of
dissolved carbon dioxide around which the lime begins to hard-
en. If quick-setting mortar is required, a mortar mix of 1 lime :
3 sand : 1 crushed brick works well.

The dust of bricks fired at low temperature adds to the
strength and durability of mortar made of lime, sand and
brick dust.

The disadvantages of using cement
Aging tests on mortar have shown that mortars containing crushed
brick perform much better than mortars with cement added. Adding
small quantities of cement to mortar actually reduces its strength and
durability. Cement is inappropriate for use in historic buildings.
Firstly, cement is extremely hard and brittle and unable to absorb the
same natural movement in buildings that can be withstood by lime
mortar. Secondly, there is no advantage to be gained by join-
ing two objects with a substance which is harder than the
objects being joined. Lastly, the free salts in the cement travel with
the moisture, drying out through the surface of the bricks or stones.
The salt crystals which form on the surface of the masonry cause
cracking and erosion of the stones or bricks.

O{6fsf 6'j|mfx? cem /fd|f] x'G5, sf/0f 7"nf] 6'qmfx?df 3'lnt sfa{g
8fof]S;fO8 al9 ;+lrt x'g ;S5 h;sf] jl/kl/ r"g s8f aGg]
ub{5 . olb l56f] hDg] d;nf rflxPdf Ps efu r'g, # efu
afn'jf / ! efu O{6fsf] w'nfsf] d;nfn] /fd|f] sfd ub{5 . 

sd tfqmddf agfOPsf] O{6fsf] w'nf]n], r'g / afn'jf ldn]/ ag]sf]
d;nfnfO{ cem a9L zlSt lbG5 / alnof] agfpb5 . 

l;d]G6 kk|of]usf] aa]kmfObf
d;nfdf ul/Psf] pd]/ kl/If0fn] b]vfPsf] 5  ls l;d]G6 ld;fPsf]
eGbf O{6fsf] w'nf] ld;fPsf] d;nf alnof] x'G5 . ah|df yf]/}
dfqfdf l;d]G6 ld;fPdf o;sf] zlSt / cfo' emg sd x'G5 .
P]ltxfl;s 3/x¿df l;d]G6 k|of]u ug'{ pko'St 5}g . klxnf] s'/f,
l;d]G6 Psbd s8f / e+u'/ 5 / 3/x¿sf] ;fgf] xnrn klg ;xg
;Sb}g h'g ;'lv{ d;nfn] e]mNg ;Sb5 . l;d]G6df w]/} x'g] clnslt
rs]{sf] v08df klg uf/f]df kfgL k:g ;Sb5 . bf]>f s'/f, hf]l8g'
kg{] tTjx? eGbf hf]8\g] a:t' al9 jm8f ePdf To;df s]xL kmfObf
x'+b}g . cGtdf l;d]G6df ePsf] :jtGq g"g jfik ;+u} rNg] u5{,
h'g OF{6f / 9'Ëfsf] ;txsf] dfWodaf6 ;'Sb5g\ . uf/f]sf] ;txdf
aGg] g"g sf] s[i6nx?n] ;txnfO{ rsf{O lbG5 / 9'Ëf jf O{6fnfO{
Iflt ul/lbG5 .

cem afFnf h', sf/0f ttMs"u' lnO{ 3'lnt sfa{g 8fof]S;fO8
cKj ;+lrt HjL k'm u's]of 5rfVon+ r'g s8f h" . olb ofsg
hd] HjLu' d;nf df;f 5Aj+ r'g, :jAj+ lkm j 5Aj+ cKkf
w"of d;nf+ afFnfs Hof aL . 

sd tfqmdo bo\sf tMu' cKkfw"n+ r'g, lkm j cKkfw" ldn] h'of
ag] h"u' d;nfoft cem cKj zlSt aL j aNnfsf aL .

l;d]G6 kk|of]uof aa]kmfObf MM
d;nfo\ ofgf :jMu' pd]/ kl/If0f+ yy]So+u' b' ls l;d]G6 l;a]+
cKkfw" cKj Njfs 5\oft ls d;nf aNnf h' . cem ah|o\ Dxf] hs
l;d]G6 Njfs 5\of;f+ y's]of zlSt j cfo' emg sd ofgf aL .
P]ltxfl;s 5]Fto\s] l;d]G6 k|of]u ofo\u' pko'St dh' . Gxfkf+nf,
l;d]G6 Psbd s8f j e+u'/ h' cn] y'ld;+ 5]Fto\u' erf g+ xnrn
;xofo\ dkm' u'u' ls r'g ;'lv{|O+ em]n] ofo\k'm . d]u' v+, :jfo\ dfMu'
tTjt l;a]+ :jfsLu' a:t' cKj jm8f h'nls ps] 5'+ kmfObf db' .
cGto\, l;d]G6o\ b"u' :jtGq rL jfikgfk+ jgf cKkf j nf]+of
;txof dfWod h'of ugL . c+u of ;txno\ ag] HjLu' rLof
s[i6nt;]+ ;txoft rs]{ ofgf aLO{ cn] nf]+ jf cKkfoft :o+sf aLu'
ofO{ .
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CHAPTER  7

ROOFS

The roof is the most critical element of a traditional build-
ing. Once minor roof damage has taken place, the cycle of
deterioration is remarkably quick. So quite often roofs need
to be reconstructed rather than repaired.

7.1. Roof Tiles 
Before large terracotta roof tiles were introduced to the valley
all buildings were covered with small roof tiles called jhingati.
Jhingati were gradually replaced with corrugated sheets or large
tiles. Most recently concrete roofs have become the norm.

Today people do not like to use jhingati because it is expen-
sive and requires regular maintenance prior to the monsoon.
Many homeowners are replacing jhingati with corrugated
sheet or concrete slabs. In most restoration projects builders
collect the old jhingati for re-use as new jhingati is expensive
and of inferior quality.

cWofo &&

5fgf

5fgf k/Dk/fut 3/sf] ;aeGbf ;+a]bgzLn c+u xf] . PskN6
5fgfdf ;fgf] v/faL cfof] eg] lalu|g] qmd cToGt} l56f] x'G5 .
To;sf/0f, 5fgfdf w]/} h:tf] dd{t eGbf k'glgdf{0fsf] cfjZostf
x'G5 . 

&&==!!== lleemm++uull66
7"nf] 6]/fsf]6fsf] 5fgf 5fpg] 6fOnsf] pkTosfdf k|j]z clu, ;a}
3/x? ;fgf] lem+ul6n] 5fPsf] x'GYof] . lem+ul6sf] 7fpF lj:tf/} h:tf
kftf / 7"nf] 6fO{nn] lnof] . xfn}df /f]8fsf] 5fgf g} gd"gf ag]sf]
5 .

cfhsn dfG5]x? lem+ul6 k|of]u ug{ ?rfpFb}gg\ lsgeg] of] dxËf]
/ jiff{ofd cl3 a/f]a/ o;sf] ;Def/sf] cfjZostf x'G5 . w]/}
h;f] 3/wgLx? lem+ul6nfO{ h:tf kftf jf /f]8f :nfoan]
k|lt:yfkg ub}{5g\ . w]/} k'g/f]Tyfg cfof]hgfx?df lgdf{0fstf{x?
k'/fgf lem+ul6x? k'gk|{of]usf] nflu hDdf u5{g\ lsgeg] gofF
lem+ul6 dx+uf / sd u'0f:t/sf x'G5g\ .

cWofo &&

kf}

kf} k/Dk/fut 5]Fof bs l;j] ;+a]bgzLn c+u v . 5s kNnLO{
lrw+u' x] hs v/faL jn wf;f :olgu' s|d t:;s+ ofsg HjL .
cy] h'u'ln+, klNnO{ cKj ofgf dd{t ofo]+u' Nxjg]u' l;a]+
k'g{lgdf{0fof cfjZostf HjL . 

&&==!!== ccffFFookkff
ttkfMu' 6]/fsf]6fof 6fOnof :jlgun] k|j]z Gxo\j, bSj 5]Ft
rLkfu' cfoFkf+ tf]k'of tMu' v . cfoFkf+of yf;o\ a'n' + h:tf
kftf j tKkfu' 6]/fsf]6f+ 6fO{n sfn . xfno\ /f]8fof kf} x]
gd"gf h"u' b' .

yf}+ sGx] dg'to\ cfoFkf+ kf} 5\on] do, 5fo\wf;f Yj lys] h' j
jiff{ofd GXof] a/fa/ y's]oft ;Def/ ofo\df . cKj 5]Fy'jf to\;+
cfoFkf+ kf}oft h:tf kftf jf /f]8f :nfoa+ k|lt:yfkg ofgf Rj+u'
b' . cKj k'g/f]Tyfg cfof]hgfto\s] lgdf{0fstf{t;]+ k'nf+u' cfoFkf+t
k'gk|{of]uof nflu hDdf of 5fo\wf;f Gx"u' cfoFkf+ lys] j sd
u'0f:t/of h" .

Fig. 94  Roof construction and roof tiles.  
Terracotta tiles and timber members of the roof structure with their local names.
Drawing: N. Gutschow,  Newari Towns and Buildings.

lrq (($= 5fgfssf] llgdf{0f // 55fgf 55fpg] 66fO{nx?
lem+ul6x? tyf 5fgfdf /xg] sf7sf efux?, ;fydf ltgsf :yfgLo gfd . gSzf M
u'Tzf]]e Pg= g]jf/ 6fpg;\ PG8 ljlN8Ë;\ .

lrq (($== kkf}of llgdf{0f jj kkln+ rrLu' 66fO{nt
cfFokf j klNnO{ Rjlgu' l;+of c+ut, gfk+ pldu' :yfgLo gf+ . gSzf M u'Tzf]]e Pg= g]jf/
6fpg;\ PG8 ljlN8Ë;\ .
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Fig. 95.  The process of laying roof tiles. 
Top left: 1" thick sal planking is nailed above the rafters. Top right: Two layers of
tarfelt or multiplas are stuck onto hot bitumen paint. Another layer of hot bitumen paint
covers the tarfelt completely. Middle left: Timber battens to retain the mud bed are
nailed over the tarfelt on the diagonal so that if there is water leakage it will flow down.
Middle right: Preparation of mud which comprises soil taken from at least three feet
below ground level to ensure there are no seeds to cause vegetative growth. The anti-vegeta-
tion chemical Karmex is also mixed in. Bottom left: Laying of jhingati on the mud
bed. Bottom right: The first row of jhingati is nailed on the plank to avoid shifting or
loss.

lrq ((%= 5fgf 55fpg] lljlw
dfly aafofFM d';L dfly !” df]6f] ;fnsf] kmNofs 7f]ls+b} . dfly bbfofFM @ kq 6f/km]N6 jf
dlN6Knfi6 tftf] cNsqf dfly /flvG5 . csf]{ Ps kq tftf] cNsqfn] 6f/km]N6nfO{ k'/}
9flsG5 . aLrssf] aafofFM df6f] yfDgsf nflu sf7sf a'hf]x? 6f/km]N6sf] dfly 58\s] ?kdf
7f]lsG5g\ h;n] ubf{ kfgL r'x]df Tof] tn auf];\ . aLrssf] bbfofFM -kl5_ la?jf gpd|f];\
eGg] kSsf ug{sf nflu df6f]sf] tof/L ubf{ hdLg eGbf # lkm6 d'gLsf] df6f] lnOG5 .
To;df 3fF; gpd|g] /;fog sf/lds\; klg ld;fOG5 . tNnf] aafofFM df6f]sf] txdfly
lem+ul6 5fpFb} . tNnf] bbfofFM klxnf] nx/sf lem+ul6x?nfO{ kmNofsdf 7f]lsG5g\ tfls tL
gxlNnof];\ jf gv;f]; . 

lrq ((%== kkln+ rrLu' lljlw
Rj] vvj]M d"l;+ Rj] !” kmLu' cu|fvof kmNofs tfgf Rj+u' . Rj] hhj]M @ kq 6f/km]N6 jf
dlN6Knfi6 k"u' cNsqfof Rj] tO{ . d]u' 5aM k"u' cNsqf+ 6f/km]N6oft k'/f Tjk'of aL .
aLro\ vvj]M rf 7fdo\ ofo\t jfNrf l;+ 6f/km]N6of Rj] 58\s] ofgf tfO{ u's]+ ofgf nM
Hj;f j Sj] auo\ HjLdf . aLro\ hhj]M 3fFo dAjLdf wsf kSsf ofo\t rfMof tof/L ofo\
an] aF l;a] # lkm6 Sj]of rfM sfO{ . ps] 3fFo\ dJjLu' /;fog sf/lds\; g Njfs5\ofO{
. Sj] vvj]M rf aMof Rj] cfoFkf+ l5gf Rj+u' . Sj] hhj]M Gxf+kfof emf]of cfoFkf+t kmNofso\
tfgf tO{ tfls y'lk+ d;lgdf jf s't' djflgdf . 
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7.2  Mud
There are many factors which affect the longevity of the mud under
the roof tiles. If the mud is taken from the surface of the ground there
will likely be problems with vegetation growing because of seed con-
tamination.The seeds usually germinate in the monsoon and the grass
growing between and underneath the tiles causes them to be dis-
placed. Efforts to remove the grass by well-intentioned homeowners
climbing on the roof leads to broken tiles and water penetration, the
first step to serious structural roof damage.

&&==@@ ddff66ff]]
lem+ul6 cf]5ØfPsf] d'lglt/sf] df6f]sf] cfo'nfO{ w]/} s'/fx?n] c;/
u5{g\ . olb df6f] dflyNnf] ;txaf6 lnPsf] v08df, To;df aLp
ePsf] sf/0fn] ubf{, 3fF; pd|g] ;d:of cfpg ;S5 . aLpx?
;fdfGotof jiff{ ofddf knfpF5g\ tyf aLr / d'gLaf6 3fF;
knfpgfn], lem+ul6x? ;g{ ;S5g\ . ;'lgot lnP/ 3/wgLx?n]]
5fgfdf r9L 3fF; lgsfNg'sf sf/0f lem+ul6x? 6'qmf x'G5g\ / kfgL
r'lxG5, h'g 5fgfsf] ;+/rgfsf] ;+j]bgzLn Ifltsf] klxnf]
v'l8\snf] xf] .

&&==@@ rrff
cfoFkf+ l5gf tMu' Sj] Rj+u' rfof cfo'oft oSj v+ c;/ of
. olb rf Rj] Rj+u' ;txkfv]+ lnsof tMu' vM;f, ps] k';f
b"u' h";f, 3fFo\ AjLu' ;d:of jo\k'm . k';ft ;fdfGotof jiff{
ofdo\ kn] h'O{ . cn] by' + j Sj]g+ 3fFo\ AjLu'ln+, cfoFkf+t ;/]
h'O{k'm . 3fFo\ KjLof nflu 5]F y'jft ;'lgot+ klnO{ uOan]
cfoFkf+t 6'qmf HjL j nM Hj}u' h'O{, u'u' kf} ] ;+/rgfof
;+j]bgzLn Ifltof Gxfkfu' Tjfy v .

Fig. 96.  Stages of how old buildings collapse.  
Most often damage to old buildings begins at the roof, which is the weakest point in tra-
ditional architecture. Even small leaks in the roof leave the mud bed damp, which in turn
leads to rotting of the timber planks. Each monsoon the damage becomes greater.
Without intervention, the ultimate effect is the total loss of the roof structure as pictured.

lrq ((^= k'/fgf] 33/ eelTssg] 336gfqmdx?
k'/fgf 3/x?df w]/}h;f] Iflt 5fgfaf6 ;'? x'G5, h'g k/Dk/fut jf:t'snfsf] ;a}eGbf
sdhf]/ efu xf] . 5fgfdf ;fgf] eGbf ;fgf] r'xfj6n] df6f]sf] txnfO{ cf]:ofpF5 h;n]
ubf{ kmNofsx? s'lxg hfG5g\ . x/]s jiff{ofddf Iflt a9\g hfG5 . s]lx ul/Pg eg],
cflv/ uP/ ;Dk"0f{ 5fgf ;+/rgfsf] ljgfz x'G5 h'g lrqdf b]vfOPsf] 5 .

lrq ((^== kk'nf+ 55]F bb'lgu' 336gfqmdt
k'nf+ 5]Fto\s] Iflt cKj ofgf kf}kfv]+ ;'? HjL, u' ls k/Dk/fut jf:t'snfof bSj l;a]
sdhf]/ c+u v . klnO{ t:;s+ x] lrw+s Hjof g+ rf aMoft KofsL, u's]+ ofgf l;k't
WjlUuO{ . x/]s jiff{ofdo\ Iflt cKj h'h'+ jgL . 5'+ doft wf;f, lnkf jgf ;Dk"0f{ kf}
;+/rgfof ljgfz HjL u'u' lrqo\ Sogf tMu' b' .
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In  very old buildings we do not see a great deal of vegetation in mud
mortar. In the past, elderly interviewees have explained that the clay
was put in a fire or fried in terracotta pots to kill the grass seeds. Today
there are several anti-vegetation chemicals available in the market.
However, our experience indicates that even using these modern
chemicals may not work for long as such chemicals have a limited
effective life. It is much better to get mud not from the ground level
by digging not less than 3 feet below the natural ground level where
the soil contains no grass seeds. For best effect, it is wise to add anti-
vegetation chemicals.

7.3  Laths or Planking or Water Proof Plywood
Historically above the rafters, laths were used. This method is neither
structurally sound nor attractive to look at. The gaps between the
rough wood make it difficult to fit a water proofing membrane.
Today, salwood planking or plywood are the most appropriate mate-
rials for supporting the mud bed under the tiles. In addition to pro-
viding a good surface to lay a waterproof membrane on, the whole
roof structure becomes more rigid when the planking or plywood is
nailed to the rafters. The thicker the plywood, the more rigid the roof.

k'/fgf 3/x?df xfdL Tolt w]/} la?jf pd|]sf] b]Vb}gf}+ . kfsf
dflg;x?sf cg';f/ klxn] klxn] 3fF;sf] lapnfO{ dfg{sf lglDt
df6f]nfO{ cfuf]df /flvGYof] jf df6fsf ef8fdf e'l6GYof] . cfhsn
ahf/df ljleGg 3fF; pdfg{ glbg] /;folgs kbfy{x? kfOG5g\ .
tfklg xfd|f] cg'ejdf o:tf cfw'lgs /;folgs kbfy{x?n] nfdf]
;do;Dd sfd gug]{ b]v]sf 5f}+ lsgeg] oL kbfy{x?sf] ;Lldt
k|efjsfl/tf x'G5 . df6f] hldgsf] dflyNnf] ;txsf] geO{ hldg
eGbf sd ;] sd # lkm6 d'lgsf] lgsfNg' pko'Qm x'G5, hxfF
df6f]df 3fF;sf] lap x'Fb}g . k|efjsf/L c;/sf] lglDt 3fF; pdfg{
glbg] /;folgs kbfy{ ld;fpg' pko'Qm x'G5 .

&&==## rrLLkk{{66 ccyyjjff kkmmNNooffss jjff hhnnffee]]BBss KKnnffOO aaff]]88{{
klxn] klxn] d';L sf] dfly lrk{6 nufOGYof] . of] t/Lsf g t
;+/rgfsf] lglDt plrt xf] g t x]g{sf] lglDt /fd|f] xf] . v;|f]
sf7sf] aLrsf] Kjfnx?n] ubf{ hnfe]Bs tx /fVg cK7]/f] x'G5 .
cfhsn ;fnsf] kmNofs jf KnfOp8 g} lem+ul6 d'lgsf] df6f]nfO{
yfDgsf lglDt ;a}eGbf pko'Qm ;fdu|L x'g\ . o;n] hnfe]Bs tx
cf]5Øfpgsf lglDt /fd|f] ;tx pknAw u/fpg'sf ;fy}, ha
kmNofs jf KnfOp8nfO{ d';Ldf 7f]lsG5 ;Dk"0f{ 5fgfsf] ;+/rgf
bx|f] aG5 . hlt afSnf] KnfOp8, Tolt bx|f] 5fgf .

k'nf+u' 5] Fto\s] cKj 3fFo\ a"u' pln vg] db' . k'nf+lk+ dg'to\
sy+ Gxfkf Gxfkf 3fFo\of k';f :ofo\t rf oft dL+ tO{ jf rfof
yno\ tof k's]u' ofO{ . yf} + sGx] ahf/o\ 3fFo\ AjLs] daLt
yL yL /f;folgs kbfy{t b' . co\;f+ emLu' cg'ejo\ yGofu'
cfw'lgs /f;folgs kbfy{to\;+ tf O{ts Hof Ao'u' vg] db' .
Yj kbfy{to\u' ;Lldt k|efjsfl/tf hs b' . rf aF of ;tno\
Rju' dv' aF l;a] # lkm6 Sj]ofu' lnsof to\u' pko'St HjL,
ug ls 3fFo\of k';f b}dv' . k|efjsf/L c;/of lglDt 3fFo\
AjLs] daLt /;folgs kbfy{ Njfs 5\ofo\u' ' pko'Qm HjL .

&&==## aaffNNrrff ccyyjjff kkmmNNooffss jjff hhnnffee]]BBss KKnnffOO aaff]]88{{
Gxfkf d"l;of Bg] afNrf l;+ t}u' v . Yj tl/sf g ;+/rgfof lglDt
plrt h' g t :j]an] x] afFnf . 5\ofsMu' l;+of aLro\ Rj+u' Kjft;]+
ofgf hnfe]Bs tx to\ yfs' . yf}+ sGx] cu|fvof kmNofs jf
KnfOp8 x] cfFo\kfof Sj] rf Hj+lst to\u' bs l;a] pko'Qm ;fdu|L
v . y's]+ hnfe]Bs tx la5] ofo\of lglDt afFnfu' ;tx bo\lsu'
of ;fy] u's]+ kmNofs jf KnfOp8oft d"l;gfk+ 7f]s] ofo\ an]
;Dk"0f{ kf}of ;+/rgfoft 5lw ofgf aL . u'ln KnfOp8 Vjft'n,
pnLx] kf} aNnfO{ .

Fig. 98.  Planking above the rafters.
Restoration of old house with sal wood planking on the roof structure.

lrq ((*= d';L ddfly kkmNofss
lh0ff]{åf/ ul/Psf] k'/fgf] 3/ h;sf] 5fgfdf ;fnsf] kmNofs /flvPsf] 5 .

lrq ((*== dd';L RRj] ll;+k'
klnO{ cu|fvof kmNofs to lh0ff]{åf/ ofgf tMu' 5vf 5]F .

Fig. 97.  Laths above the rafters.
A historical house with traditional laths above the rafters in the roof structure.

lrq ((&= d';L ddfly rrLk{6
Ps k'/fgf] 3/ h;sf] 5fgfdf d';L dfly k/Dk/fut rLk{6 nufOPsf] .

lrq ((&== dd'l; RRj] aafNrf ll;+
klnO{ d"l; Rj] k/Dk/fut afNrf l;+ tof tMu' 5vf k'nf+ 5]F .
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7.4  Underlays for Jhingati
The correct method of laying jhingati is important to ensure maxi-
mum thermal protection and a sound waterproof roof structure.

Tarfelt
A common underlay for the tiles is tarfelt. It is generally
applied as a double layer using hot bitumen paint between and
over the top of the tarfelt. Battens are nailed to secure the
mud bed which has been applied with bitumen. This layer will
protect the planking from direct contact with the mud bed.

&&==$$ lleemm++uull66ssff]] llggllDDtt ccffwwff// ttxxxx??
clwstd tfkLo ;'/Iff / /fd|f] hnfe]Bs 5fgfsf] ;+/rgfsf]
lglDt l7s tl/sfaf6 lem+ul6 5fpg' h?/L 5 .

6f/km]N6
lem+ul6sf] nflu cTolws k|of]u ul/g] 6f/km]N6 xf] . of] w]/} h;f]
@ kqdf k|of]u ulG5, o;sf] d'gL / dfly tftf] cNsqfsf] n]k
nufOG5 . df6f]sf] tx wfGgsf nflu sf7sf 6'qmfx? 7f]lsG5
h;df Ps kq cNsqfsf] n]k nufOPsf] x'G5 . of] kqn]
kmNofsnfO{ df6f];Fusf] k|ToIf ;'/Iff u5{ .

&&==$$ ccffFFoo\\kkffooff llggllDDtt ccffwwff// ttxxtt
clwstd tfkLo ;'/Iff j afFnfu' hnfe]Bs kf}of ;+/rgfof lglDt
kfo\l5 tl/sf+ cfoFkf+ 5Lu' h?/L h'.

6f/km]N6
cfoFkf+ nfo\t cKj k|of]u HjLu' ;fdfu|L 6f/km]N6 v . Yj}t cKj
ofgf lgaM ofgf k|of]u ofO{, y's]of Sj] j Rj] Sjfu' cNsqfof
n]k tO{ . rfof aM yfd] ofo\t afNrf l;+ tfgf aL u's] 5aM
cNsqfof n]k g+ tofaL . Yj kq+ l;k'oft rfMof k|ToIf ;Dks{+
;'/Iff aL .

Fig. 99.  Traditional roof structures - the problem and solution. 
Left: Traditional detail roof structure, where timber peg and planking is directly connect-
ed with mud bed. Right: Improved roof structure with waterproof membrane between
mud bed and timber structure.

lrq (((= k/Dk/fut 55fgfssf] ;;+/rgf - ;d:of // ;;dfwfg
afofF: k/Dk/fut 5fgfsf] ;+/rgfsf] c+z, h:df r's'n / kmNofs k|ToIf ?kn] df6f]sf]
tx;Fu h'8]sf] x'G5 . bfofF: ;'wf/ ul/Psf] 5fgfsf] ;+/rgf h:df hnfe]Bs tx df6f]sf]
tx / sf7sf] ;+/rgf aLrdf x'G5 .

lrq (((== kk/Dk/fut kkf}of ;;+/rgf - ;d:of jj ;;dfwfg
vj]M k/Dk/fut kf}of ;+/rgfof c+z, u's] r's" j l;k' k|ToIf ?k+ rfof txgfk+ lyof
Rj+u' b' . hj]M ;'wf/ ofgftMu' kf}of ;+/rgf u's] hnfe]Bs tx rfaM j l;+of ;+/rgfof
aLro\ nf .

Timber peg (chukul)

Mud bed with sleepers

Planking (mixed timbers)
Rafter (pine or sal)

Roof tiles

Timber peg (chukul)

Roof tiles
Mud bed with sleepers
2 layers tarfelt/bitumen
Planking (sal wood)
Rafter (pine or sal)

Eavesboard
Timber pegs (chukul)

Purlin (pine or sal)
Roof struts

Eavesboard
Timber pegs (chukul)

Purlin (pine or sal)
Roof struts

Concealed bolts
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According to the manufacturer, tarfelt lasts for 12 -15 years.
It is likely that after that time leakage will begin and damage
done to the roof structure. Tarfelt is also brittle and breaks
easily, especially in cold weather.

Multiplas
A better solution, still new to the valley at the time of
writing, is multiplas. It is better in quality than tarfelt
and lasts at least 50 years as claimed by the manufac-
turer. Multiplas remains flexible, is easily installed and
is supplied with its own sticking agent to secure it to
the planking or plywood.

pTkfbssf cg';f/, 6f/km]N6 !@ b]lv !% jif{ ;Dd l6S5 . of]
;do cjlw kl5, r'xfj6 x'g] ;+efjgf 5 / 5fgfsf] ;+/rgfnfO{
Iflt kfg{ ;S5 . 6f/km]N6 s8f x'g] x'gfn] vf; ul/ lr;f]sf]
df};ddf l5§} 6'lqmg ;S5 .

dlN6KNffi6
Ps cem pRr:t/sf] ;dfwfg h'g of] n]v n]lvPsf] a]nf pkTosfsf]
nflu gofF lyof], Tof] xf] dlN6KNffi6 . of] 6f/km]N6 eGbf klg /fd|f] :t/sf]
x'G5 / o;sf pTkfbssf cg';f/ sd ;] sd %) jif{ ;Dd l6S5 .
dlN6KNffi6 nlRsnf] /xG5, ;lhn};Fu /fVg ;lsG5 / of] ;Fu cf̂ g}
lrKsfpg] ;fdu|L cfpF5 h;n] o;nfO{ kmNofs jf KnfOp8df 6fF:g d2t
u5{ .

pTkfbsof wfk' sy+, 6f/km]N6 !@ lg;]+ !% b+ ts t' . Yj cjlw
lnkf nM Hjo\u' ;+efjgf b' cn] kf}of ;+/rgfoft :o+sf laO{ k'm .
6f/km]N6 s8f h'Ou'nL ofgf, vf; ofgf Vjf+u' df};do\ ofsg+ tf
wof jg] k'm .

dlN6KNffi6 
5u' cem pRr:t/of ;dfwfg, u'u'ls Yj n]v Rju' On] :jlguof
nflu Gx"u' v, j v dlN6KNffi6 . 6f/km]N6 l;a]+ Yj afFnf j y'of
pTkfbs of wfk' sy+ sd ;] sd %) b+ ts TjL . dlN6KNffi6
nlrnf] h', Yj}t ck'Ss to\Ho" cn] Yj gfk+ yMu' x] ltlsu' ;fdu|L
j u's]+ ofgf Yj}t kmNofs jf KnfOp8o\ ltlst Ujxfln aL . 
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CHAPTER  8

FINISHES

Most houses from the Malla and early Shah periods were construct-
ed with exposed brick surface. The homes of wealthy people, tem-
ples and palaces were built using dachi apa bricks while those belong-
ing to the middle class were built of ma apa bricks and those belong-
ing to poor families were built of sun-dried bricks.

8.1  Plaster 
Mud or lime plaster has traditionally been used as a finish for
walls, floors and decorative elements. The main cause of
decay to plaster surfaces is damp or neglect.

Traditional mud plaster 
Buildings are often mud plastered on the inside walls.
Normally, ground floors were not plastered from the inside
because of ground floor rising damp. Modern day home-
owners don't wish to maintain mud plaster and prefer to
replace with cement plaster. Many people no longer know
how to apply mud plaster. However, while there is no doubt
that mud plaster needs periodic maintenance, it is an effective
heat insulator and does not trap the damp.

cWofo **

lkmlgl;+u -;;dfkg_

w]/} h:tf] dNnsfnLg tyf ;'?sf] zfxsfnLg 3/x¿ aflx/sf
leQfx¿ sf] ;dfkg O{6fx? b]vfP/ agfOgYyf] . wgL dflg;x¿sf
3/x¿, dlGb/x¿ tyf b/jf/x¿ brL cKkfn] agfOGYof] eg]
;fdfGo hgtfsf 3/x¿ dfM cKkfn] / lgDg auL{o hgtfsf
3/x¿ 3fdn] ;'sfO{Psf O6fx¿ åf/f agfOGYof] . 

**==!! KKnnff::66// 
leQf, e'O{ tyf ;hfj6sf j:t'x¿sf] ;dfkgdf df6f] jf r"gsf]
d;nf k/Dk/fut 9+un] k|of]u ul/GYof] . Ifltsf d'Vo sf/0fx¿df
cf]; jf j]jf:tf g} x'GYof] . 

k/Dk/fut ddf6f] KKnf:6/ 
3/x¿df k|foM h;f] leqL leQfx¿df df6f]sf] Knf:6/ ul/G5 .
;fwf/0ft e'O tNnfsf leqL leQfx¿ hdLgaf6 p7\g]] cf];sf] 8/n]
klg Knf:6/ ul/+b}gYof] . cfhsn 3/wgLx¿ df6f]sf] Knf:6/ sfod
/fVg O{R5f /fVb}}gg\ / df6f]sf] ;6\6f l;d]G6 k|of]u ug{ al9
?rfp5g\ . clxn]sf w]/} h;f] dflg;x¿nfO{ df6f]sf] Knf:6/sf]
k|of]u af/] 1fg 5}g . df6f]sf] Knf:6/nfO{ lg/Gt/ x]/rfxsf]
cfjZostf x'G5 eGg] af/]df z+s]} 5}g . df6f]sf] Knf:6/ åf/f tfk
k|lt/f]wsf] sfd ub{5 / cf];nfO{ km;fO{ /fVg] ub{}g .

cWofo **

lkmlgl;+u -;;dfkg_

cKj ofgf dNnsfnLg j zfxsfnLgof ;'?of 5]t lkg]of
c+uMt cKkf + Ajof bo\lsu' v . wgL dg' to\u' 5] Ft, b]uMt
j b/jf/t brL cKkf + bo\sLu' v wf;f ;fdfGo hgtfof
5] Ft dfM cKkf + j lgDg auL{o hgtfof 5] Ft slr cKkf +
bo\sLu' v . 

**==!! KKnnff::66//
c+u, a+ j ;hfj6of a:t'to\u' ;dfkgo\ rf jf r"gof d;nf
k/Dk/fut 9+u+ k|of]u of . Ifltof d" sf/0ft cf]; jf j]jf:tf x]
h" . 

k/Dk/fut rrfof KKnf:6/ -llnpg_
5]FF ofs] k|foM b'g]of c+u to\s] rfof Knf:6/ ofO{u' v . ;fwf/0ft
5\onL t+of b'g]of c+ut a+ kfv]+ cf]; jO{ wsf Uofgf u'an]+ x]
Knf:6/ ofO{u' dof . yf}}sg] 5]Fy'jft rfof Knf:6/ tou'Hof doM
j rfof yf;] l;d]G6 k|of]u ofo\ cKj oo]s' . cfoflk+ cKj dg'
to\s] rfof Knf:6/of k|of]u af/] 1f+ db' . rfof Knf:6/oft
lg/Gt/ x]/rfxof cfjZostf df w}u' af/] z+sf x] db' . rfof
Knf:6/+ tfk k|lt/f]wof Hof of j cf];oft kFm;] ofgf to]u' Hof
dof dv' .

Fig. 100.  Damage to plaster by ground damp.
Left: Mud plaster and bricks damaged at ground level by ground damp. Right: Lime
surkhi plaster damage by rising damp. Damaged is usually caused in areas which become
damp then dry out often. Areas which usually remain damp are less affected.

lrq !!))== ee'O{Fssf] ccf];ssf] ssf/0f KKnf:6/ IIflt eePssf]
afofFM e'OF tNnfdf df6f]sf] Knf:6/ tyf O{6f cf];åf/f Iflt ePsf] . bfofFM e'O{af6
cfPsf]sf] cf];n] ubf{ r'g ;'sL{ Knf:6/ lau|]sf] . To:tf] 7fFpdf w]/} lalu|g] ;+efjgf x'GYof]
hxfF klxn] lr;f] / To;kl5 ;'s\g] ub{5 . t/ ;w}+ g} lr;f] /xg] 7fpF sd lau|g] x'G5 .

lrq !!))== aa+ jjMu' ccf];of ssf/0f KKnf:6/ IIflt hh"u'
vj]M 5\onL tFo\ rfMof Knf:6/ j cKkf cf]; kfv]+ :o+u' . hj]M j gyf+xf jMu' cf];O{+ ofgf
r'g ;'sL{ Knf:6/ :o+u' . cGofu' yf;o\ cKj :o+ h' ug Gxfkf+ Vjf+p HjL cn] ulgu' HjL
. t/ GXofan]+ Vjfp+ HjL yfo\ sd :o+ .
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Base coat 
Materials required  1. *Black clay or yellow clay 2 parts

2. Cow dung 1 part 
3. Rough rice husks 2 parts

(*excavated from 4 - 5 ft. below the ground level to avoid grass
seeds)

These materials are mixed with water until it is a homoge-
neous paste. Some water is added in the pit and the mixture
is allowed to remain in the open air for at least 2 - 3 weeks. It
has to be checked everyday and water added from time to
time to keep the whole mass wet all the time. Before the mud
plaster is applied to the wall, the wall must be cleaned prop-
erly and washed with cow dung slurry to make the wall
surface sticky. Then a base coat of mud plaster ½" - 1" thick
should be applied to the wall surface.

Final coat 
Materials required  1. Fine sticky clay 1 part 

2. Cow dung 1 part

After the base coat is dry cracks will probably form. These
must be filled with mud plaster before applying the final coat.
Only when the plaster is dry can the final coat be applied.
The process of mixing is the same as but the ratio of cow
dung to clay is 1:1. The clay must be fine plastic clay. The fine
clay can be found in particular parts of the field. The use of
cow dung prevents cracking of the plaster because it contracts
upon drying. Cracks will develop if the cow dung is not used
in the required quantity. Thickness of the plaster should be
minimal.

Traditional lime plaster
Lime plaster is always recommended because of its porosity. It is
especially useful on walls in hot and humid climates. Lime pre-
vents excessive moisture being trapped within walls, letting them
breathe. Lime plaster is prepared in the same way as lime mortar,
however the layers are built up differently.

cfwf/ ttxM ssf]/f
rflxg] ;fdfgx¿ != *sfnf] df6f] jf kx]nf] df6f] @ efu 

@= ufO{sf] uf]a/ ! efu  
#= v;|f] wfgsf] e'; @ efu

+-*hdLg af6 $-% lkm6 d'lgaf6 lgsflnPsf] tf ls To;df 3f;sf
lapx¿ gxf];\_ 

oL dflysf ;fdfgx¿ Psgf;sf] n]bf] gag] ;Dd kfgL ;Fu 3'Ng]
u/L ld;fO{G5 . To;kl5 vfN8f]df s]lx kfgL el/G5 / Tof]
ld>0fnfO{ sd ;] sd @-# xKtf ;Dd v'nf cfsf;df /flv
5f]l8G5 . o;nfO{ lbgx'F x]l/ /fVg / leHg] agfO{ /fVg ;do
;dodf kfgL ylk /fVg' kb{5 . leQfdf df6f]sf] Knfi6/ nufpg
cufl8 klxn] leQfnfO{ /fd|/L ;kmf ul/ uf/f] ;txdf 6fFl::fg]
u/fpg uf]a/ / kfgLsf] ld>0fn] /fd|/L kf]Tg' kb{5 . To;kl5
!÷@Æ-!Æ df]6fO{sf] df6f]sf] Knf:6/sf] cfwf/ tx leQfdf nufpg
kb{5 . 

clGtd ttx
rflxg] ;fdfgx¿ != dlnnf] 6fFl:;g] df6f] ! efu

@= ufO{sf] uf]a/ ! efu 

cfwf/ tx ;'s]kl5 ToxfF ;DejtM km'6x? aGg ;Sb5 . clGtd
sf]6 nufpg cufl8 oL km'6x¿nfO{ df6f] Knfi6/n] /fd|/L eg{' kb{5
. Knfi6/ /fd|/L ;'s]kl5 dfq clGtd tx nufpg kb{5 . ld>0f
ug]{ k|lj|mof klxn] h:t} xf] t/ uf]a/ / df6f]sf] cg'kft !M! sf] xf]
. df6f] Psbd} dl;gf] / dlnnf] x'g' kb{5 . of] dl;gf] df6f]
hdLgsf] s'g} vf; 7fFpx?df kfpg ;lsG5 . uf]a/n] Knf:6/nfO{
km'6\Gfaf6 hf]ufpFb5 lsgls of] ;'Sbf v'lDrG5 . uf]a/sf] dfqf
/fd|/L k'u]g eg] km'6x¿ cfpg] x'G5 . Knf:6/sf] df]6fO{ ;s];Dd
sd x'g' kb{5 .

k/Dk/fut rr"g KKnf:6/
l5b|tfn] ubf{ r"g Knf:6/nfO{ ;Fw} l;kmfl/; ul/G5 . udL{ / cfb|{
7fpFsf leQfx¿df vf;ul/ of] al9 pkof]uL x'G5 . r"gn] leQfx?
leq al9 jfik hDgaf6 hf]ufP/ o;nfO{ ;f; km]g{ lbG5 . r"g
Knf:6/ klg r"g d;nf h:t} g} agfOG5 t/ o;sf] txx¿ km/s
lsl;dn] agfOG5 . 

cfwf/ ttxM ssf]/f
dfMu' ;fdfgt != *s+rf jf Dxf;' rf @ efu 

@= ;fof uf]j/ ! efu  
#= 5\ofsu' d+ @ efu

-*aFof $-% lkm6 Sj]t+ lnsof tMu', tf ls ps] 3Ffo\of k';f
dbo\df_ 

Yj Rj]of ;fdfgt Psgf;of n]bf] ag] dh' tn] nvo\ 3f]n] ofgf
Njs 5\ofO{ ufMno\ erf nM hfo\ls j ld>0foft d ;] sd @-#
xKtf ts v'nf cfsf;o\ tf]tf tO{ . Yj}t lGx lGx x]/ larf/ ofgf
Kofsf to\t O{ O{ no\ nM yk] ofgf Rjg]df . c+un] rfof lnpg
to\ GXof] Gxfkf+ c+uoft af+nfs ;kmf ofgf afnfs 6f:;]h'OsLt
c+uno\ uf]a/ j nMof ld>0f+ afFnSs On]u' ofo]df . cg+ln !÷@Æ-
!Æ Vjt'u' lnpgof cfwf/ tx c+uo\ to\df . 

clGtd ttx
dfMu' ;fdfgtM != gfO{;] Rj+u' kFrf yfOu' rf ! efu

@= ;fof uf]a/ ! efu 

cfwf/ tx ug] w'+sf ;Dejt cg tHofgf km'6t bo\k'm . clGtd
tx to\ GXof] j km'6to\t rfof Knfi6/ afnfSs e/] ofo\df .
Knfi6/ afFnfSs ug] w'+sf hs clGtd tx to\df . ld>0f ofo]u'
k|lj|mof Gxfkf y]+ x] v t/ uf]a/ j rfof cg'kft !M! of HjL] . rf
Psbd dl;gf] j dlnnf] HjLdf . Yj dl;gf] rf vf; yf;o\ hs
b' . uf]a/+ Knf:6/oft tHofO{ kfv]+ hf]u] ofO{ 5fo\wf;f Yj ugls
v'Dr] HjL . uf]a/of dfqf duft wf;f km'6t jO{ . Knf:6/of kmL
kmQn] sd HjLdf .

k/Dk/fut rr"g KKnf:6/
l5b|tf+ ofgf r"g Knf:6/oft GXofan]+ l;kmfl/; ofO{ . udL{ j cfb|{
yf;] c+uto\s] Yj vf; ofgf cKj Hof nu] h" . r"g+ b'g] kfv] cKj
jfik hdo\ HjL kfv]+ ar] ofgf c+u to\t ;f; km]/] oflsaL . r"g
Knf:6/g+ r"g d;nf y]+ x] bo\sL t/ y's]of txt km/s lsl;d+
bo\sL . 
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Base coat  
Materials required 1. Surkhi 3 parts

2. Slaked Lime 1 part
3. Sand 2 parts 

This is a general mixing ratio for lime surkhi plaster. Before
application, the surface needs to be cleaned properly. The
thickness of this base plaster should be 1/2" - 3/4".

Low fired surkhi adds strength and durability to lime plaster and
surkhi mortar. It is best to use surkhi in the 75 - 300 microns
range rather than fine dust. Because the low quality of lime
available on the market, many people mix in cement which
actually reduces the strength and durability of the plaster. Lime
stone should be slaked for use in plaster (see on Chapter 6).

Second coat
Material required 1. Surkhi 2 parts 

2. Slaked Lime 1 part 
If a second coat is not applied before the final coat, cracking
will develop quickly. Some homeowners use fine surkhi in the
base coat to achieve a smooth finish then apply a final coat
immediately on top of that, however, cracks then develop
quickly. The thickness of the second coat should be minimal.

Final coat 
Materials required 1. Surkhi 1 part 

2. Slaked Lime 2 parts
When the second coat is completely dry, a final coat of 2 parts
lime and 1 part surkhi mix is applied. In some cases only a layer
of very fine lime mixed with water is applied over the second
layer of lime surkhi plaster. The thickness of this final layer
should be less than 1/8". It is allowed to air dry then finished
with a smaller tool to make the surface plain and smooth.

8.2  Ornamental Works
Decorative ornamental works characterize traditional archi-
tectural style. They give facades architectural expression.
There are still many houses which have various decorative
ornamental works made of terracotta, plaster and timber. For

cfwf/ ttx
rflxg] ;fdfgx¿ != ;'vL{ # efu

@= r"g ! efu
#= afn'jf @ efu

of] r"g ;'vL{ Knfi6/sf] nflu k|of]u x'g] ;fwf/0f ld>0f cg'kft xf]
. of] k|of]u ug{ cuf8L ;txnfO{{ /fd|/L ;kmf ul/g' kb{5 . of]
cfwf/ tx Knf:6/sf] df]6fO{ !÷@Æ-#÷$Æ x'g' kb{5 . 

sd kf]n]sf] ;'vL{n] r"g Knf:6/ / ;'vL{ d;nfdf an / l6sfpkg
a9fO{ lbG5 . dl;gf] w'nf] ;§f &%-#)) dfO{s|f]0fsf] ;'vL{{]sf] k|of]u
ug{' /fd|f] x'G5 . ahf/df sd u'0f:t/sf] r"g kfO{g] ePsf]n]
dfG5]x¿ l;d]G6 ld;fP/ klg k|of]u ub{5 h;n] d;nfsf] an /
l6sfpkg jf:tjdf 36fO{ lbG5 . d;nfsf] nflu k|of]u ug{ r"g
9+'ufnfO{ :n]s ug{' kb{5 . -x]g'{xf];\ cWofo ^ df_

bf]>f] ttx
rflxg] ;dfgx¿ != ;'vL{ ! efu

@= r'g @ efu 
olb clGtd tx cuf8L bf]>f] tx nufO{Pg eg] ToxfF km'6x¿ rfF8}
cfpg]5 . sf]lx 3/wgLx? lrNnf] lkmlgl;+usf] nflu cfwf/ txdf
dl;gf] ;'vL{ k|of]u ub{5g\ / k]ml/ To; dfly Pp6f clGtd tx
nufpg] ub{5 . clg km'6x¿ rfF8} cfpg] x'G5 . bf]>f] txsf] df]6fO{
sd ;] sd x'g' kb{5 . 

clGtd ttx 
rflxg] ;fdfgx¿M != ;'vL{ ! efu 

@= r"g @ efu 
ha bf]>f] tx /fd|/L ;'Sb5, clg @ efusf r"g / ! efusf]
;'vL{sf] ld>0fsf] clGtd kq nufOG5 . slxn] sflx eg] dl;gf]
r"gnfO{ kfgL;+u ldnfO{ agfO{Psf] Ps txnfO{ r"g ;'vL{{] Knf:6/sf]
bf]>f] tx dfly nufO{G5 . of] clGtd txsf] df]6fO{ rflx !÷*Æ
eGbf sd x'g' kb{5 . o;nfO{ xfjfdf ;'sfO{ ;fgf] cf}hf/åf/f
;dyn / ldlxg ul/G5 . 

**==@@ ccffee''iiff00ffssff]] ssffddxx?? 
Knf:6/df ul/Psf cn+sf/o'St cfe'if0fsf sfo{x¿n]] k/Dk/fut
jf:t'snfsf z}nLx¿nfO{ bzf{pF5 . ltgLx¿n] df]x8fnfO{
jf:t'snfsf] cleJolStnfO{ af]w u/fpFb5 . ce}m klg oxfF w]/}
3/x¿ 5g\ h;df 6]/fsf]6f, Knfi6/ / sf7sf cn+sf/o'St

cfwf/ ttx
dfMu' ;fdfgt != ;'vL{ # efu

@= r"g ! efu
#= kmL  @ efu

Yj r"g ;'lv{ Knfi6/of nflu k|of]u HjLu' ;fwf/0f ld>0f cg'kft
v . Yj k|of]u ofo\ GXof] ;txoft af+nfs ;kmf ofo\df . Yj cfwf/
tx Knf:6/of kmL !÷@Æ - #÷$Æ HjLdf . 

sd a"u' ;'vL{O{+ r"g Knf:6/ j ;'vL{ d;nfo\ an j l6sfpkg a9]
ofgf aL . dl;gf] w" yf;o\ &%-#)) dfO{s|f]0fof ;'vL{{]of k|of]u ofo\
afFnfO{ . ahf/o\ sd u'0f:t/of r"g bO{u' ln+ dg' t;]+ l;d]G6 g+
NjfsfWofgf k|of]u of u's]+ ofgf d;nfof an j l6sfpkg
jf:tjo\ 36] ofgf aL . d;nfof nflu k|of]u ofo\t r"g oft :n]s
ofo\df . -:jof lb;+ cWofo ^_

bf]>f] ttx
dfMu' ;fdfgt   != ;'vL{ ! efu

@= r'g @ efu 
olb clGtd txof GXof] bf]>f] tx dtn wf;f ofsg+ tHofo\k'm
. ;' + 5] Fy'jf to\;+ lkmlgl;+u lkRr';] Rj+s]t cfwf/ txo\
dl;gf] ;'vL{ k|of]u ofO{ j xfsg+ ps] Bg] 5u' clGtd tx
to\u' of . cn] ofsg tHofO{ . bf]>f] tx u'ln km' pnL rLlkm
HjLdf . 

clGtd ttx 
dfu' ;fdfgt M  != ;'vL{ ! efu 

@= r"g @ efu 
ha bf]>f] tx afFnfs ugL cn] @ efu r"g j ! efu ;'vL{of
ld>0fof clGtd tx nu] ofO{ . u'An]+ u'An]+ wf;f dl;gf] r"goft
nM gfk+ ldn] ofgf bo\sf tMu' 5u' txoft r"g ;'vL{ Knf:6/of
bf]>f] txof Rj] nu] ofO{ . Yj clGtd txof df]6fO{ rflx !÷*Æ
l;j+] sd HjLdf . Yj}t km;o\ u+s] w'+sf lrw+u' cf}hf/+ ;dyn j
ldlxg ofgf laO{ . 

**==@@ ccffee''iiff00ffooff HHoofftt 
Knf:6/o\ ofgf tMu' cn+sf/o'St cfe'if0fof Hoft;] +
k/Dk/fut jf:t'snfof z}nLto\t So+ . y'D;+ df]x8foft
jf:t'snfof cleJolStoft af]w ofs' . cf x] g+ yg oSj 5]Ft
bgL u's] 6]/fsf]6f, Knfi6/ j l;+of cn+sf/o'St cfe'if0fof
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example, common decorative ornamental terracotta work
includes door and window lintels, cornices, pilasters, carved
bricks and so on. Examples of plaster work include geomet-
rical design of arches, pediments, keystones, cornices, dentils,
plaques as well decorative elements introduced by local
craftsmen. Each house has its own characteristic ornamental
brickwork and plasterwork which are indicative of the period
in which the house was built. They also reflect traditional
local craftsmanship.

cfe'if0fsf sfo{x¿ kfOG5g\ . pbfx/0fsf] nflu ;fdfGo cn+sf/Lt
cfe'if0fo'St 6]/fsf]6f sfddf 9f]sf / ‰ofnsf sf]k'x?, sflg{;x?,
rf}vDafx?, s'FlbPsf OF{6fx? cflb 5g\ . Knf:6/ sfo{sf
pbfx/0fx¿df :yfgLo sdL{x¿åf/f ;'? ul/Psf cn+sf/sf
tTjx?sf ?kdf k|of]u u/]sf HofldtLo l8hfOgsf uf]n 9f]sfx?
-cfr{_, k]l8d]G6x?, d"n zLnfx?, sfg]{;x?, 8]G6N:f, Kn]sx? 5g\
. k|To]s 3/sf] cfˆg} ljz]if cn+sf/o'St O§f sfo{ / Knf:6/ sfo{
5g\ h'g ls 3/ ag]sf]] sfnsf] klxrfg hgfp5 . ltgLx¿n]
k/Dk/fut :yfgLo zLNksnfnfO{ klg bzf{O /fv]sf] x'G5 . 

Hoft b' . pbfx/0fof nflu ;fdfGo cn+sf/Lt cfe'if0fo'St
Hofo\ n'vf j ‰ofof sf]k't, sflg{;t, rf}vDaft, s'Fb] ofgf
tMu' cKkft cflb b' . Knf:6/ Hofof pbfxf/0fto\ :yfgLo
sMdL t;]+ ;'? ofgf tMu' cn+sf/of tTjto\u' ?ko\ k|of]u
ofgf tMu' HofldtLo l8hfOgof rfsnf 9f]sft, k]l8d]G6t,
d"n zLnft, sfg] {;t, 8]G6N:f, Kn]st b' \ . k|To]s 5]Fof yMu'
x] ljz]if cn+sf/o'St cKkf Hof j Knf:6/ Hof b' u'u' ls 5]F
ag] h"u' sfnof klxrfgof Bf]ts HjL . O{ld;+ k/Dk/fut
:yfgLo  zLNksnfoft Sogf RjgL . 

Fig. 101.  Examples of ornamental terracotta works 
Top left: Ganedyo Chhe, Bhaktapur. Only one example of a terracotta window
remains in the country. Top right: Khapinchhe Pati, Patan. Carved bricks on the plinth
of the pati. Middle: House in Bhaktapur with exposed brick wall. Terracotta lintel,
pediment, small pilasters in the middle windows, big pilasters in the corners of the house
and cornices. Right: An example of local craftsmanship in terracotta. 

lrq !!)!!= cn+ssf/Lt 66]/fssf]6f ssfdssf] ppbfx/0fx?
dfyL aafofFM u0f]Bf] 5o]+ eQmk'/ . b]zdf Pp6f dfq} 6]/fsf]6f ‰ofn . dfyL bbfofFM vlk+5]
kf6L, kf6g . kf6Lsf] KnLGydf sF'lbPsf O{6fx? . aLrM O{6f b]vfO{Psf] leQf ePsf]
eQmk'/sf] Pp6f 3/ . 6]/fsf]6f sf]k', k]l8d]G6, larsf] ‰ofnsf]  ;fgf] rf}vDaf, 3/sf]
s'gfx?df /x]sf] 7"nf] rf}vDaf, / sfg]{; . bfofFM 6]/fsf]6fdf ul/Psf] :yfgLo zLNksnfsf]
pbfx/0f . 

lrq !!)!!== ccn+ssf/Lt\ 66]/fssf]6f HHofof ppbfx/0ft
Rj] vvj] u0f]Bf] 5o]+ Vjko\ b]z b'u' 5u' hs 6]/fsf]6f ‰of . Rj] hhj]M vlk+5] kf6L, on .
kmNrf\o sF'b] ofgftMu' cKkft . aLrM c+uMn] cKkf Sogf tMu' Vjkof 5vf 5]F . 6]/fsf]6f
sf]k', 6]/fsf]6f k]l8d]G6, bYjL ‰ofof lrw+u' rf}vDaf, 5]Fof s'+t b"u' tw+u' rf}vDaft j
sfg]{;o\ . hj]M 6]/fsf]6fo\ ofgftMu' :yfgLo zLNksnfof pbfx/0f . 
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Fig. 102.  Examples of ornamental plasterworks.  
Top: Decorative figures in pilasters. Bottom left & middle: Figure at the corner of
the house carrying corner pilaster. Bottom right: The old clock tower, which was lost in
the 1934 earthquake, was carved on the surface of a wall. 

lrq !!)@@= cfe'if0fo'St KKnf:i6/ssfo{x?ssf] ppbfx/0f  
dflyM rf}vDafx?df cn+sf/o'St cfs[tLx? . tn aafofF // llarM 3/sf] s'gfdf /x]sf]
cfs[tLåf/f s'gfsf] rf}vDaf yfld /fv]sf] . tn bbfofFM !(() sf] e"Orfnf]df u'd]sf] k'/fgf]]
306f3/ uf/f]sf] leQfdf sF'lbPsf] .

lrq !!)@@== ccfe'if0fo'St KKnf:i6/ HHofto\u' ppbfx/0f  
Rj]M rf}vDafto\s] Rj+u' cn+sf/o'St cfs[tLx? . Sj] vvj] jj llaroM s'g] b"u' 5]Fof s'g]
Rj+u' cfs[tL s'gf Rju' rf}vDaf yfd] ofgf tu' . Sj] hhj]M !(() of e"vfo\ Ajan] t+u
k'nf+u' 306f3/of c+uMn] sF'b] ofgftMu' b' .
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Fig. 103.  Ornamental work on different materials.
Dhaubaha, Patan. A fine example of ornamental work in plaster, terracotta and tim-
ber. A mixture of traditional and 19th century imported architecture. Over the last few
years, many of the houses with these ornamental works were lost. Some of such detail was
broken off or improperly repaired using the wrong materials including cement mortar.

lrq !!)##= ljleGg ;;fdfu|Lx?df aagfO{Pssf] ccfe'if0f ssfo{
bf}jfxf, kf6g . Knf:6/, 6]/fsf]6f / sf7df ul/Psf] cfe'if0f sfo{sf] /fd|f] pbfxf/0f .
k/Dk/fut tyf !( cf}+ ztflAbsf cfoftLt jf:t'snfsf] ld>0f . s]xL jif{ otf o:tf
cfe'if0f sfo{ ePsf 3/x¿ x/fP/ uP . s]xL o:tf rLhx¿ laufl/P jf l;d]06 d;nf
h:tf gldNg] ;fdfgx¿sf] k|of]u ul/ jf k'/fgf] ;+u gldNg] u/L dd{t ul/Psf 5g\ .

lrq !!)##= yL yyL ;;fdfu|Lto\ss] bbo\ssf ttMu' ccfe'if0f HHof 
bf}jfxf, kf6g . Knf:6/, 6]/fsf]6f j l;+no\ ofgf tMu' cfe'if0f Hofof af+nfu' pbfxf/0f .
k/Dk/fut j !( cf}+ ztflAbof cfoftLt jf:t'snfof ld>0f . 5'+ b+ lg;]+ yGofu' cfe'if0f
Hof b'u' 5]Ft dbof Rj+u' b' . 5'+ yGofu' rLht :o+sf 5\jn jf l;d]06 d;nf y]+ ldn]
dh"u' ;fdfgt k|of]u ofgf, jf k'nfu' gfk ldn] dHjLs+t' Nxjg]u' ofgf tMu' vg]b' .
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Restoration
During restoration, the extent of cleaning and repair required
is dictated by the level of deterioration of the ornamental
terracotta and plasterwork. Generally brick work is found in
a better condition than plasterwork.

For plasterwork, deterioration can be assessed through visual inspec-
tion and by knocking to check for hollowness. In some cases, mold
and mosses attach to the exposed parts of buildings, making them

lh0ff]{4/
lh0ff]{4/sf] bf}/fg rflxg]] ;kmfO{ / dd{tsf] dfqf ToxfFsf]
cfe'if0fo'St 6]/fsf]6f / Knf:6/ sfo{ sltsf] lau|]sf] 5 To;df e/
kb{5 . ;fwf/0ftM Knf:6/ sfo{ eGbf O{\6fsf] sfd al9 /fd|f]
cj:yfdf kfO{Psf] 5 . 

Knf:6/ sfo{df Ifo ePsf] hfFr lg/LIf0fåf/f / leqsf]
vf]qmf]kgfnfO{ xftn] 7f]s]/ hfFRg ;lsG5 . slxn]sflx+ b]lvPsf]
3/sf] aflx/L efudf sfO{ / kmf]x/ hd]/ g/fd|f] bl]Vfg ;S5 .

lh0ff]{4/
lh0ff]{4/of bf}/fg ofo\ dfMu' ;kmfO{ j Nxjg]u'of dfqf cgof
cfe'if0fo'St 6]/fsf]6f j Knf:6/ Hof u'ln :o+u' b' ps] e/ k/]
HjL . ;fwf/0ftM Knf:6/ Hof l;a]+ cKkfof Hof cKj afFnf vg]
b' . 

Knf:6/ Hofof Ifo h"u' hfFr lg/LIf0fkfv]+ j b'g]of k'm:n'kgoft
Nxft+ yfgf l;s]k'm . u'An]+ u'An]+ 5]F of lkg] cf]y+ uMu' j kmf]x/
afFdnf vg] bo\k'm . ;fwf/0ftM Wofg k"j{s k]G6oft lnsof, afFnfs

Fig. 104.  Repair of ornamental works.
Left: Sukul Dhoka, Bhakatpur. Bottom of the pilaster was broken, which was repaired
with cement mortar without original details. Middle: Gaddi Baithak, Kathmandu
Darbar WHS. Pilasters were repaired in old design with cement mortar. Above: A
capital of the pilaster was repaired with cement mortar. Unfortunately, traditional lime
mortar is not popular with homeowners and craftsmen.

lrq !!)$= cfe'if0f ssfo{ssf] ddd{t
afofFM ;'s'n9f]sf, eStk'/ . rf}vDafsf] lk+w laUo|f] / o:nfO{ dd{t ubf{ df}lns a'6\6fx?
k|of]u gul/ l;d]06 d;nfdf agfPsf] . lardfM ulå a}7s, sf7df8f}+ b/jf/ lj;+If] .
rf}vDafnfO{ k'/fg} 9fFrfdf l;d]06 d;nfn] dd{t ul/Psf] . dflyM l;d]06 d;nf /fvL
rf}vDaf dd{t ul/Psf] . b'ef{Uojz k/Dk/fut r"g d;nf rflx 3/wgLx? / sdL{x?
lar nf]slk|o 5}g .

lrq !!)$== ccfe'if0f ssfo{of NNxjg]u'
vj]M ;'s'n9f]sfo\, Vjk . rf}vDafof Ko+ :ogf Yj}t Nxjg]u' ofan] df}lns a'6\6ft k|of]u
dof;] l;d]06 d;nf bos'u' . laro]M ul2 a}7s, o]+ nfo\s' lj;+If] . rf}vDafoft k'nf+u' x]
9fFrfo\ l;d]06 d;nf+ Nxjg]u' ofu' . Rj]M l;d]06 d;nf tof rf}vDaf Nxjg]u' ofu' .
b'ef{Uojz k/Dk/fut r"g d;nf rflx 5]Fy'jf t sMdLto\ aLro\ nf]slk|o dh' .



Heritage Homeowner’s Preservation Manual126

look dirty. Generally, proper cleaning of the surfaces, which includes
careful stripping of paint, reveals physically sound plaster work
beneath the unsightly exterior. Where the surface is cracked or peel-
ing or when there are excessive layers of paint which obscure the
architectural detail, paint must be stripped from the surface.

Cleaning
Intricate details of wall ornaments can be exposed by appro-
priate cleaning. For intricate plasterwork or decorative timber
elements, a soft brush should be used by a skilled craftsman.

Organic growth such as mosses, lichens, algae and molds are
often found on damp plasterwork. The use of chemical
agents (bleaching powder) eliminates growth leaving residue
which weathers away over time.

The agent is diluted with water and applied with a hand spray
or brush. It is also possible to remove some lichens and
mosses before treatment by gentle scraping with a brush.

Efflorescence is caused by the slow build-up of water-solu-
ble salts at sheltered sections of building exteriors. The sur-
face salt can be removed with a dry bristle brush.

External plasterwork can flake and crumble over time due to
constant exposure to weather. Localized damage to plaster-
work can be patched. However, it is important that the patch-
ing material matches the color and texture of the original
material. Repair material should also have proper adhesive
qualities.

;fwf/0ftM Wofg k"j{s k]G6nfO{ x6fO{, /fd|/L ;kmf ubf{ aflx/sf]
g/fd|f] efu leq ef}lts lx;fjn] /fd|f] Knf:6/sf] efu kfpg
;lsG5 . hxfF aflx/L ;tx km'6]sf] 5 jf pKs]sf] 5 jf /+u\sf w]/}
kqx¿ ePsf] sf/0fn] jf:t'snfsf tTjx? 5]lsPsf 5g\ /+u\nfO{
;txaf6 /fd|/L x6fO{g' kb{5 .

;kmfO{
cfe"if0fsf] uxg lj:t[tLnfO{ pko'St ;kmfO{åf/f phfu/ ug{
;lsG5 . uxg Knf:6/sfo{ / cn+s[t sfi7sfo{sf tTjx?sf]
;kmfO{sf] nflu bIf sdL{n] xNsf a|; k|of]u ug{' kb{5 . 

sfO{, em\ofp, emf/ / df6f] h:tf] h}ljs j:t'x? w]/}h;f] lr;f]
Knf:6/ sfo{df e]l6G5 . lAnlr+u kfp8/ h:tf /f;folgs
kbfy{x?sf] k|of]un] o:tf lhjf0f'x¿nfO{ a9\gaf6 arfpb5 / z]if
/xg] kbfy{ s]xL ;dodf Tolts} x/fP/ hfg]5 .

/;fognfO{ kfgL;+u ld;fOG5 / a|; jf xft] :k| ]åf/f
nufOG5 . o;sf] cnfjf s]xL emf/ em \ofpx¿nfO{ a|zsf]
db\tn] xNsf ;+u v'sL { x6fpg ;lsG5 . 

3/sf] aflx/L 3fd gnfug] efudf /x]sf] 7fpdf 3'ngzLn g'g
la:tf/} aGb} hfg] sf/0fåf/f vfrF' aGb5 . ;txdf ePsf g"gnfO{
;kmf ug{ ;fwf/0ftM ;'s]sf] a|;åf/f x6fpg ;lsG5 . 

lg/Gt/ df};dsf] ;Dks{sf] sf/0f aflx/L Knf:6/ s]xL ;dodf
lau|g jf plKsg ;Sb5 . Knf:6/ sfdsf] ;fgf] IfltnfO{ ;f3f/0f
d{dt ug{ ;lsG5, t/ dd{t ubf{ v]/L k|of]u ePsf] ;fdfgsf] /+u
/ tTj ;'?sf] ;fdfu|L;+u ldNg' h?/L 5 . dd{t ug{sf] nflu k|of]u
u/Lg] ;fdfgdf /fd|f] 6fFl:;g] u'0f x'g' kb{5 . 

;kmf ofo\ an] lkg]+ afF dnf y]+ Rj+;f+ b'g] kfv] ef}lts lx;fj+
afFnfu' Knf:6/of efu vg]b' . ug lkg]of ;tx tHofgf jf pKs]
h'of Rj+ jf /+u\of oSj kqt u"u'+ sf/0f+ jf:t'snfof tTjt tf]k'of
Rjg]k'm, cHofu' /+u\to\t ;txg+ afFnfs lnsof aLdf .

;kmfO{
cfe"if0ffof uxg lj:t[tLoft pko'St ;kmfO{ofgf pn] k'm .
uxg Knf:6/Hof j cn+s[t l;+Hofof tTjto\u' ;kmfO{of nflu
bIf sMdLO{ + xNsf a|; 5\on]df . 

cf]y+u, em\ofp, emf/ j rf y]+ Gofu' h}ljs j:t't cKj ofgf VjfpFu'
Knf:6/ Hof vg]b' . lAnlr+u kfp8/ y]+ Gofu' /f;folgs kbfy{to\u'
k|of]u+ yGoflk+ lhjf0f't a9] HjL kfv]+ ar] ofO{ j No+ b"u' kbfy{ 5'+
O{ lnkf cy]+ x] tgf jgL .

/;fogoft nMgfk+ Njfs 5\ofO{ j a|; jf xft] :k|]g+ nu] ofO{ . Yj
gfk+ 5'+ emf/ em\ofpto\t a|z+ xNsf lsl;d+ v's]{ ofgf lnsfo Ho'
. 

5]Fof lkg]of lgef dnfF7f efuo\ 3'ngzLn rL lj:tf/+ b} jlgu'
sf/0f+ofgf vfrF' ag]HjL . ;txno\ b"u' rLoft ;kmf ofo\t
;fwf/0ftM u+u' a|;+ lnsfoo\ km' . 

lg/Gt/ kmo\ nMgfk+of ;Dks{of sf/0f+ lkg]of Knf:6/ 5'+ O{n+ :og]
jf No'j]k'm . Knf:6/ Hofof lrw+u Ifltoft ;fwf/0f Nxjg]u' ofokm',
t/ Nxjg]u' of an] 5\on]u' ;fdfgof /+u j tTjt Gxfkfof
;fdfu|Lgfk+ ldn] HjLu' h?/L h' . Nxjg]u' ofo\t k|of]u HjLu'
;fdfgo\ afFnfs tLu' u'0f bo\df . 
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CHAPTER  9

PAINTS

Traditional houses are usually left unpainted with exposed
brick on the outside and mud rendered walls on the interior.
From the 19th century onwards many types of paints and
pigments were introduced to the Kathmandu Valley. They
were mainly used in the interiors and door and window
frames. Exterior wall surfaces were lime washed on lime
surkhi plaster. Artistic wall murals were often found in
Kathmandu Valley, however, they are not the subject at hand.

Following the introduction of new paints to Kathmandu
Valley local people began to paint historical religious monu-
ments as a votive offering.

cWofo ((

/+u

P]ltxfl;s 3/x¿ cS;/ /+u gkf]ltPsf x'Gy] . aflx/ kl§ O{6f
v'Nnf 5f]8/ / leqL leQfdf df6f]sf Knf:6/ ul/Psf x'Gy] . !(;f}+
ztflAb b]lv sf7df8f}+ pkTosfdf ljleGg lsl;dsf /+ux¿ /
tTjx¿ k|of]u ul/Psf lyP . tL ljz]if u/]/ leqL efudf / 9f]]sf
/ ‰ofnsf] k|]mdx¿df k|of]u ul/Psf lyP . aflx/L leQfsf] ;txsf]
r"g ;'vL{ Knf:6/df r"gn] kf]ltPsf x'Gy] . snfTds leTt] lrqx¿
sf7df8f}+ pkTosfdf k|rlnt lyP t/ tL clxn]sf] ljifo j:t'
xf]Ogg\ . 

sf7df8f}+ pkTosfdf /+usf] gofF rngsf] ;fy} :yfgLo hgtfn]
efsnsf] ?kdf P]ltxfl;s wfld{s :df/sx¿ kf]Tg yfn] . 

cWofo ((

/+u

P]ltxfl;s 5]F to\s] cS;/ /+u kf]t] dof;] cy]+ tf]tf t . 5] F
to\s lkg] kfv] cKkf pnf j b'g] leQfo\ rfof Knf:6/ ofgf
t}u' v . !(;f} + ztflAb lg;]+ :jlgun] yL yL /+u j tTjt
k|of]u h'of jn . O{lk+ ljz]if ofgf b'g] efuo\ j n'vf tyf
‰ofof k| ]mdto\s] k|of]u h" . lkg] c+uof ;txoft r"g ;'ls{
Knf:6/o\ r"g+ kf]t] ofgf t}u' of . snfTds c+uof lrqt
:jlguno\ k|rlnt b' t/ Yj cfyTy] +of ljifo j:t' dv' . 

:jlguno\ /+uof Gx"u' rngof gfk+ :yfgLo hgtf+ efsnof
?ko\ P]ltxfl;s wfld{s :df/st kf]t] ofgf xn .

Fig. 105.  Paint on historical buildings.  
Dattatriya Mandir, Bhaktapur. Local people painted 17th century objects with enamel
paint. While painting the temple, gives people personal satisfaction, having made an offer-
ing-in-kind to the temple, they are unaware of the damage which may be caused by using
modern enamel paints which lock in moisture. 

lrq !!)%= P]ltxfl;ss 33/x¿¿df //+u 
bQfqo dlGb/ eQmk'/, :yfgLo hgtfn] !& cf}+ ZftfAbLsf] d'lt{nfO{ Ogfd]n /+un] kf]t] .
dlGb/df /+u u/]/ efsn k'/f ePsf]df dflg;x¿nfO{ JolQmut ;Gt'i6L ldNb5, . t/
cfw'lgs Ogfd]n /+ux¿n] jfiknfO{ aflx/ hfg g;Sg] u/]/ slt Iflt ub}{ 5g\ egL
pgLx¿ cgle1 5g\ . 

lrq !!)%== PP]ltxfl;ss 55]Fto\ss] //+u 
bQfqo b]u, Vjk, :yfgLo hgtf+ !& cf}+ ZftfAbLof d'lt{oft Ogfd]n+ kf]t] oft . b]un]
/+u ofgf efsn k'/f h';]+nL dg' to\t JolQmut ;Gtli6 bO{ . t/ cfw'lgs Ogfd]n /+u+
ofgf jfikoft lkg] jg] dkmo\sf u'ln Iflt ofgf Rjg wsf O{lk+ cgle1 h" . 
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9.1 Medieval Buildings
Natural timber finishes
Linseed oil or mustard oil used on timber elements and carv-
ings in a mistaken effort to beautify them. In the few days it
takes to dry properly, airborne dust sticks to the oil-covered
wood. Repeated applications obscure the carving details with
the dust and oil mixture. A better solution for long term pro-
tection is to keep the timber carvings clean and dry.

External wall finishes
Wide roof overhangs on traditional buildings protect the
façade from rain. It is unnecessary to use modern enamel
paints to add water protection under such wide overhangs.
Carved timber elements on external walls should be kept
clean and left unpainted if they were originally so.

9.2 19th Century Buildings
The external walls of traditional 19th century buildings need
more attention because the roof overhangs were usually not
wide. They need to be given regular attention.

((==!! ddWWoossffllnngg 33//xx??
k|fs[lts ssf7 ;;dfkg  
sf7 / s'FbfOx¿df /fd|f] kfg{sf] nflu ghfg]/ cfn;sf] t]n jf
tf]/Lsf] t]n k|of]u ul/G5 . ;'Sgsf] nflu nfUg] s]xL lbgsf]
bf}/fgdf xfjfsf] w'nf] lrNnf] sf7df 6fFl;G5 . af/+af/ k|of]usf]
sf/0fn] w'nf] / lrNnf]sf] ld>0fn] s'FbfOx¿nfO{ wldnf] kfb{5 .
bLw{sflng ;'/Iffsf] nflu sf7sf] s'FbfO ;kmf / ;'Vvf /fVg' g}
;jf]{Qd pkfo xf] .

afXo lleQf ;;dfkg 
aflx/ ;Dd lg:s]sf] 5fgfx¿n] k/Dk/fut 3/x¿sf df]x8fnfO{
jiff{af6 /Iff ub{5 . o:tf km/flsnf 5fgfx¿sf] sf/0fn] kfgLaf6
;'/Iff ug{ cfw'lgs Ogfd]n /+u k|of]u ug{ cfjZos 5}g . aflx/L
leQfdf s'FlbPsf sf7sf tTjx¿ ;kmf /fVg'' kb{5 / klxn] /+u
gnufPsf] eP ltgLx?mnfO{ /+u gul/ olQs} /fVg' kb{5 . 

((==@@ !!(( ccff}}++ zzttffAAbbLLssff 33//xx¿¿ 
!( cf} ztfAbLsf k/Dk/fut 3/sf aflx/L leQfx?df Wofg k'/fpg
cfjZos 5 lsgeg] logsf 5fgfx? cS;/ TolQ km/flsnf] x'b}gg\
. ltgLx¿nfO{ a/f]a/ Wofg k'/fpg cfjZos 5 .

((==!! ddWWoossffllnngg 55]]FFtt
k|fs[lts ll;+ ;;dfkg  
l;+ j a'6\6fb'u' l;+ t afFnfs]t dl;of cfn;of lrs+ jf t"
lrs+g+ k|of]u of . ug] t dfMu' 5' + lb+of bf}/fgo\ km;o\ Rj+u'
w" lrNnf] b'u' l;+O{ yfO{ . jf/+jf/ k|of]uof sf/0f+ w" j
lrNnf]of ld>0f+ s' FbfOto\t a'Nn';] Rh+sf aL . bLw{sfnLg
;'/Iffof nflu l;+of s'FbfO ;kmf j ;'Vvf to\u' x] ;jf] {Qd
pkfo v .

lkg]of cc+uM ;;dfkg 
lkg] Yo+s KofFxf jMu' kf}to\;+ k/Dk/fut 5]Fto\u' df]x8foft
jiff{kfv]+ /Iff ofO{ . yGofu' tAofu' kf}to\u' sf/0f+ nv+ ar] ofo\t
cfw'lgs Ogfd]n k]G6 k|of]u ofo\ Djf . lkg]of c+Mun] s'Fb] ofgf
tMu' l;+of tTjt ;kmf to\df j Gxfkf /+u dh'lgu' h";f y'ldt /+u
dof;] cy]+ x] tf]t] df . 

((==!! !!((ccff}}++ zzttffAAbbLLooff 55]]FFtt
!(cf} ztfAbLof k/Dk/fut 5]Fof lkg]of c+uMto\s] Wofg Yo+s]df
5fo\wf;f y'ldu' kf}t cS;/ oSj tMAof dh' . y'ldt j/f]j/ Wofg
aL df . 

Fig. 106.  House with wide roof overhang.  
Left: The wide roof overhang protects the facade from rain and sun. Right: The façade
on 19th century houses weathers more rapidly.

lrq !!)^= 77"nf ee'm088LPssf 55fgf ;;lxtssf 33/ 
afofFM w]/}f 7"nf 5fgfn] df]x8fnfO{ 3fd kfgLn] arfpF5 . bfofFM pGgfO;f}+ ztfAbLsf
3/x¿ w]/} l56f] xfjfkfgLaf6 k|efljt x'G5g\ . 

lrq !!)^== ooSj KKofxfF jju' kkf} bb'u' 55]F
vj]M oSj KofxfF ju' kf}g+ df]x8foft lgef nv+ ar] ofO{ . hj]M pGgfO;f}+ ztfAbLof 5]Ft
ofsg+ x] lgef nv+ k|efljt h'\ . 
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Painting on plasterworks
Generally homeowners undertake painting work following
the monsoon or in conjunction with festive occasions. If the
existing paint shows no signs of deterioration or failure then
there is no need to repaint. Additional paint coats may cause
peeling or cracking of the surface due to weak adhesion to
the older layer. Excessively thick layers of paint are less resist-
ant to cracking through shrinkage and thermal stress.

Proper preparation of the surface is necessary for painting.
Preparation should include cleaning, light scraping, sanding and, if
necessary, repair works. The removal of excessive layers of peeling
and flaking paint will help windows and doors open and close
properly as well as restore the clarity of the original detailing. The
main aim is to only remove paint to the next sound layer using the
gentlest means possible to avoid unnecessary damage, then pro-
ceed with repainting. New coats of paint will adhere better and last
longer following proper preparation.

Any plasterworks must be adequately dry before the applica-
tion of the base coat of paint. Two finishing coats should
only be applied after the base coat has thoroughly dried.
This guarantees longer paint life.

Painting on timber work
19th century buildings are generally finished with large cor-
nices instead of huge roof overhangs. It makes sense to
paint the timber on the openings to protect them from the
rain during the heavy monsoon. Exterior paint is constantly
deteriorating through weathering, so it is only a temporary
physical shield that requires a reapplication every few years.

If the existing paint condition shows no evidence of paint deterio-
ration such as blistering, peeling or cracking, then there is no reason
to repaint. An additional layer of paint might trigger cracking and
peeling at the weakest point of the adhesion. This is caused by
excessively thick paint being unable to withstand the shrinkage of
an additional coat as it dries.

Knfi6/ ssfddf //+u/f]ug 
;fwf/0ft 3/wgLx¿n] dg;'g kl5 jf s'g} rf8kj{sf] pknIf kf/L
3/df /+u nufpg] ub{5g\ . olb klxn]sf] /+u lau|]sf] jf rs{]sf]
5}g eg] To:tf] cj:yfdf k'gM/+u nufpg cfjZos 5}g . yk tx
/+u /fVgfn] k'/fgf] tx ;+u /fd|/L 6fF:g g;s]/ yk /+un] kq kq
pKsg] jf tx rs{g ;S5 . cTol3s afSnf] /+usf] txn] v'Drg]
/ tfk rfkaf6 x'g] rsf{O{ la?4 sd dfq k|lt/f]w ug{ ;Sb5 .

/ +u nufpg ;txsf] plrt tof/L ul/g' k5{ . tof/Lsf] j|mddf
;kmf ug]{, xNsf 3f]6\g], vfS;L nufpg] / olb cfjZos 5 eg]
dd{t sfo{ ul/g' kb{5 . /+usf al9 txx? x6fO{ lbgfn] em\ofn
9f]sfx¿ /fd|f] ;+u vf]Ng / aGb ug{' x'g' sf] ;fy} k|f/lDes
ljj/0fx? k'gM ;kmf b]lVfg klg db\bt ug{]5 . cgfjZos Iflt
x'gaf6 arfpg cToGt xNsf ;+u lau|]s]f /+u tx csf]{ ;Unf]
/+usf] tx ;Dd x6fpg] / plrt tl/sfn] k'gM / +u ug'{ g} o;sf]
p2]Zo xf] . plrt tofl/sf ;fy ugf{n] / +usf] gofF tx /fd|/L
6fF:g]5 / w]/} nfdf] ;do;Dd l6Sg]5 .

/ +usf] cfwf/ tx /fVg cuf8L s'g} klg Knf:6/ sfd /fd|f ]
;+u ;'s]sf] x'g' kb{5 . cfwf/ tx /fd|f ] ;+u ;'s]kl5 dfq
b'O{ ;dfkg txx? /fd|/L /flvg' k5{ . o;n] al9 nfdf] cfo'
lglZrt ub{5 .

sfi7sfo{df //+ufO{
!( cf}+ ztfAbLsf 3/x¿ ;fwf/0ftM 7"nf kfvf ePsf] 5fgfx¿sf]
;6\6f 7"nf sflg{;x¿ ;lxt agfO{Psf 5g\ . clws jiff{df sf7sf
e\mofn 9f]sfx?nfO{ kfgLaf6 arfpg ;'?df g} / +u ug'{ o'lSt ;+ut
x'G5 . aflx/L /+u df};daf6 af/Daf/ lalu|/fv]sf] x'G5, ctM x/]s
s]xL jif{df k'gM / +u nufpg'' kg]{ x'G5 . of] Ps vfln c:yfO
ef}lts 9fn h:t} 5 .  

olb xfn /x]sf] / +usf] cj:yf lau|]sf,] kmf]sf] p7]sf] jf rs{]sf]
5}g eg] t'/Gt k'gM /+u nufpg' kg]{ s'g} sf/0f 5}g . yk /+u
kqn] 6fFl;Psf] :yfg dWo] ;aeGbf sdhf]/ 7fpFdf rls{g]],
km'6\g] jf pk\lsg] ;d:of ;'? u/fpg ;S5 . yk txx?n] ubf{
x'g] afSnf]kgn] v'DrfO{ em]Ng g;Sg] eP/ lalu|g hfg] x'G5 .

Knfi6/ HHofo\ //+u/f]ugt 
;fwf/0ftM 5]F y'jft;]+ dg;'g lnkf jf 5'+ gvrv of pknIf an]
5]F /+u kfO{u' ofO{ . olb Gxfkfof /+u :o+u' jf rs{] h"u' db';f k'gM/+u
ofo\u' cfjZofs d? . yk tx /+u tnls k'nf+u' tx ln;] afFnfs
6fF;] HjL dkmof yk /+u kq kq Nofj]km' j tx rs]{ HjLk'm . cKj
Vjft'u' /+ut;]+ v'DrfO{ j tfk rfkkfv]+ HjLu' rsf{O{of sd hs
k|lt/f]w ofo\k'm .

/ +u kfPt ;txoft plrt tof/L ofo\df . tof/Lof em\jn]
;kmf ofo\u', xNsf 3f] ]6] ofo\u', vfS;L ofo\u' j olb dfn
wf;f Nxf]g] Hof ofo\df . /+uof cKj aMt lnsof lan ls
em\of j n'vft afFnfs rfo\s] j tL hLof gfk+ k|f/lDes
ljj/0ft xfsg+ ;kmf vg] bo\s]t UjfxfnL aL . cgfjZos
Iflt kfv]+ ar] ofo\t :o+u' /+u tx d]u' afFnfu' /+uof txts
t:;s+ xNsf+ lnsfo\u' j plrt tl/sf+ xfsg+ / +u ofo\u' x]
y's]of p2]Zo v . plrt tofl/ gfk+ oftls /+uof Gx"u' aM
afFnfs tL j oSj O{ ts TjL .

/+uof cfwf/ tx to\ GXof] 5' + g Knf:6/ Hof afns u+u'
HjLdf . cfwf/ tx aFfnfs ug] w' +sf ltgL lgu' b'O{ ;dfkg
txx? afFnfs to\df . y's] + cfo' cKj lglZrt ofO{ . 

l;+ HHofo\ //+u
!( cf} + ztfAbLof 5] Ft ;fwf/0ftM oSj kf} KoxfF j}u' l;of+
tMw+u' sfg] {; gfk+ bo\sf t . oSj jf j}an] l;+ofu' n'vf j
em\of t n kfv]+ ar] ofo\t ;'?O{ x] / +u ofo\u' o'lSt ;+ut
HjL . lkg]of / +uoft df};dkfv]+ af/Daf/ :o+sL, ps]+ 5' + b+
kfsf k'gM / +ukfofo\ dfnL . Yj 5u' vfln c:yfO ef}lts 9fn
y]+ v .  

olb xfn b"u' / +uof cj:yf :o+u', km\j+ufu' jf rs{] h"u' db'
wf;f t'/Gt k'gM / +u ofo\u' 5' + sf/0f db' . yk /+u ofu' aMg+
6fF;] h'of Rj+u' yf;] dWo] bSjl;a] aMdnfu' yf;o\ rs]{HjLu',
tHofO{u' jf pk\s] HjLu' ;d:of ;'? ofo\k'm . yk tx ofgf
tlkm\km HjLu' ln+ ofgf v'DrfO{ em]n] ofo\ dkmof yy] :o+
jlgu' v . 
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Fig. 107.  Paint on historical buildings.  
All the openings were painted in 19th century houses. If the roof overhang is not large,
as in medieval houses, it is better to paint them each year to protect them from water pen-
etration. Cantilevered balconies and verandahs are particularly exposed to rain penetra-
tion.

lrq !!)&= P]ltxfl;ss 33/x¿¿df //+u
!( cf}+ ztfAbLsf 3/x¿df ;a} em\ofnx? /+u ul/Psf lyP . olb 5fgfx? dWosfnLg
3/x¿sf] 5fgfx? h:t} w]/} aflx/ lg:s]sf 5}gg\ eg], logLx?nfO{ x/]s jif{ kfgL
3':gaf6 /f]Sg /+u ug{ plrt x'G5 . vf; ul/ afb{nL / a/08fx¿ kfgL l5g]{af6 al9
k|efjLt x'G5g\ .

lrq !!)&== PP]ltxfl;ss 55]Fto\ss] //+u
!( cf}+ ztfAbLof 5]o\ bSj em\oft /+u ofgf tMu' b' . olb kf}t dWosfnLg 5]F to\u' kf}t
y]+ lkg] oSj KofxfF dj;f y'ldt x/]s jif{ nM b'xfF djo\s]t /+u ofo\u' plrt HjL . vf;
ofgf afb{nL j j/08ft nM b'xfF jlgu' kfv]+ cKj k|efjLt h' .
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CHAPTER  10

MAINTENANCE

Regular maintenance will prevent more serious, long term
damage. Timely protection and maintenance are the keys to
preserving historic buildings. When undertaking mainte-
nance it is important to ensure that material used in the repair
is compatible with the original material. There are a number
of maintenance principles to bear in mind:

1. Problems in old houses often begin in timber elements.
Timber should be examined from time to time to ensure that
there is no water accumulation. If there are any problems,
early intervention will head off more expensive repairs.

2. Roof maintenance is critical to the longevity of traditional
buildings. Maintenance should be undertaken by someone famil-
iar with traditional jhingati tile roofs. Walking on the roof to replace
broken tiles or remove growing vegetation can easily cause more
broken tiles. Even a small amount of water seepage through the
roof can cause significant damage to the building structure.
Homeowners should inspect the entire roof during rain, because
if there is any leakage, it is easy to trace the seepage location.

3. Regular cleaning of walls is important. Owners should not
allow posters to be glued onto wall surfaces.

4. Proper preparation should be observed when repainting.
Walls should be cleaned, scraped and sanded to enhance the
adhesion of new coats of paint.

5. Check that there is no damage caused by leaking pipes and
gutters.

6. Moisture observed on walls at the ground level indicates
the need for improved air circulation.

cWofo !!)

;+ef/

lgoldt ;+ef/ sfo{n] kl5 cfpg ;Sg] clt uDeL/ / bLw{sflng
las[tLnfO{ /f]Sg]5 . ;fdlos ;'/Iff tyf ;+ef/ g} P]ltxfl;s
3/x¿ ;+/If0f ug{] pkfo xf] . ;+ef/ sfo{ yfngL ubf{ of] olsg
ug{ clt h?/L x'G5 ls k|of]u ul/g] ;fdfg klxn] k|of]u ul/Psf
j:t'x¿;+u d]n vfcf];\ . ;+ef/sf s]lx l;4fGtx? Wofgdf /flvg'
kb{5M

!= k'/fgf 3/x¿df cS;/ sf7sf tTjx¿af6 ;d:ofx¿ ;'?
x'G5g\ . sf7x¿ leq kfgL l5/]sf 5 5}g egL ;do ;dodf hfFRg'
kb{5 . olb s'g} ;d:ofx¿ 5g\ eg] ;'? d} ul/Psf] x:tIf]kn] a9L
dd{t vr{nfO{ /f]ls lbG5 . 

@= k'/fgf 3/x¿sf] nfdf] cfo'sf] lglDfQ 5fgfsf] dd{t cToGt
dxTjk"0f{ 5 . k/Dk/fut lemu+6L 6fOnsf] 5fgf af/] 1fg ePsf]
JolStn] dd{t sfo{ ug{' kb{5 . lau|]sf 6fOnx¿ dd{t ug{' jf
pld|/x]sf] 3fF; x6fpg 5fgfdf hfFbf emg c? 6fOnx? laufg{
;S5 . 5fgfaf6 s]xL dfq /l;Psf] kfgLaf6 3/sf] ;+/rgfnfO{
sfkmL xfgL ug{ ;S5 . 3/ wgLn] jiff{tsf] ;dodf ;Dk"0f{ 5fgf
lgl/If0f ug'{ kb{5, lsgls olb slx r'lxO{Psf] 5 eg] r'x]sf] :yfg
kQf nufpg ;lhnf] x'G5 .

#= leQfsf] lgoldt ;kmfO{ dxTjk"0f{ 5 . 3/wgLx¿n] leQfdf
kf]i6/ 6fF:g lbg' x'+b}g . 

$= k'gM /+u nufpFbf plrt tof/Lsf ;fy ug{' kb{5 . /+usf]
gofF tx /fd|/L 6fF:g lbg leQfnfO{ ;kmf, 3f]6\g] / vfS;L
nufpg' kb{5 .

%= r'lxPsf kfOkx¿, 8'9x¿af6 s'g} gf]S;fg u/]sf] 5 5}g hfFr
ug{' kb{5 . 

^= e'O{F tNnfdf leh]sf] b]lvPdf xfjf ;+rf/df ;'wf/sf] Joj:yf
ug{' kb{5 . 

cWofo !!)

;+ef/

lgoldt ;+ef/ Hof+ lnkf jo\ k'mu' clt uDeL/ j bLw{sflng
ljs[tLoft /f]s] ofgf aL . ;fdlos ;'/Iff j ;+ef/ x]
P]ltxfl;s 5]Ft ;+/If0f ofo\u' pkfo v . ;+ef/ Hof GXofs]t
Yj YjLs] df k|of]u ofo\u' ;fdfg t Gxfkf k|of]u ofgftMu'
a:t't gfk+ ldn] HjLdf . ;+ef/ Hofo\ Sj] Rj+u' 5' + l;4fGtt
Wofg aLdfM

!= knf+u' 5] Fo\ cS;/ l;+of tTjto\ kfv] + ;d:oft ;'? HjL .
l;+O{ b'g] nM b'xfF j+ dj+ wsf Ono\ Ono\ :jof Rjg]df . olb
5'+ ;d:oft b';f ;'?O{ x] ofo\u' x:tIf]k+ cKj Nxjg]u'
vr{oft /f]s] ofgf aL .

@= k'nf+u' 5] Fto\u' tfMxfsu' cfo'of nflu kf}of Nxjg]u'cToGt
dxTjk"0f{ h' . kf/Dkl/s cfFokf kf}of jf/] 1f+ b'Dx dg'+g
Nxjg]u' Hof ofs]df . :o+u' cfFo\kft Nxjg]u' ofo\t jf a'of
jO{ Rj+u' 3fFo\ KjLt klnO{ jg] an] emg d]d]u' cfFo\kft
:og]k'm . klnO{ + erf hs Hju' nv+ g 5]Fof ;+/rgffot oSj
:o+sf aLk'm . 5] F y'jfg+ jiff{tof Ono\ ;Dk"0f{ kf}of lgl/If0f
ofo\ df , 5fo\ wf;f olb ug+ Hjof Rjg wfM;f Hjof Rj+u'
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7. The skill level of craftsmen is critical for good work. Many
builders are unfamiliar with the proper maintenance tech-
niques for historic buildings. It is far better to employ special-
ists for maintenance and repair work on traditional buildings.

Monitoring the condition and undertaking immediate repairs save
the additional expenses of more serious repairs. Preventative main-
tenance will save buildings from more serious damage. The false
economy of ignoring a little problem will incur future expense well
in excess of the cost of the preventative maintenance.

The responsibility of preserving Kathmandu Valley's built
cultural heritage lies with all of us. Generations to come will
be grateful to homeowners who have the foresight to con-
serve their traditional dwellings as living history.

DO WE WANT TO PRESERVE OUR HERITAGE?
LET’S  ACT  BEFORE  IT'S  TOO  LATE!

&= /fd|f] sfdsf] lgldTt sdL{sf] bIftfsf] tx cToGt ;dj]bgzLn
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CHAPTER  11

RESOURCES

Material Resource
Wood
Laghu Kastha Udyog, Bhaktapur 6610107
Surendra's shop, Lagankhel 5523070

Brick (Traditional) 
Dakshhin Barahi Ita Udhyog 4482719, 4493865
Kanchha Awale's Bhatta, Bhaktapur 6613661, 9851063801

Floor and roof tiles
Dakshhin Barahi Ita Udyog 4482719, 4493865
Kanchha Awale's Bhatta, Bhaktapur 6613661, 9851063801 
Bhaktapur Ceramics 6612551

Lime Stone
Teku shop 4245984

Surkhi
Dakshhin Barahi Ita Udyog 4482719, 44 93 865

Mud
Yellow mud 9841256490

Multiplas
Material Testing and Conservation Lab. 4270943, 4276197
Jay International, Teku 4252458

Stainless steel
Bishal Kitchen 4240776
Quality Kitchen 4274445

Craftsmen
Wood carver (Butta kami)
Indrakaji Silpakar, Bhaktapur 6611980
Chhatra Silpakar, Bhaktapur 6615694 (R), 9841514086
Ram Gopal Silpakar, Bhaktapur              9841495920
Ramesh Silpakar, Bhaktapur 9803310676
Bijay Silpakar, Bhaktapur 9841463180
Hari Silpakar, Bhaktapur 2130013
Nati Maharjan, Khokana ---------------
Om Maharjan, Khokana ---------------

Carpenters (Si kami)
Hari Bahadur Silpakar, Bhaktapur 012130013 (R)
Sundar Birbal, Bhakatpur ---------------
Rojesh Silpakar, Bhaktapur 9841358511
Ram Silpakar, Bhaktapur --------------
Sivaram Silpakar, Bhaktapur 6611957 (R)
Purna Maharjan, Patan 5530112 (R) 
Bishnu Birbal, Bhaktapur 9803007114

Decorative plasterwork (Bajra kami)
Tusi Bajracharya, Tapahiti, Patan 5543889 (R)
Kazi Ratna,Tapahiti, Patan --------------
Asharam Awale, Bhaktapur 6615688 (R)

Masons (Da kami)
Jujubhai Maharjan, Chobhar       4332094 (R)
Seth Maharjan, Sundhara, Patan ---------------
Krishan Prashad Awale, Bhaktapur 9841393901
Kishor Maharjan, Pulchowk 5531398
Laxman Maharjan, 5009002
Shyam, Harisiddhi ---------------
Daiba Awale, Bhaktapur ---------------

Stone workers (Lohkami)
Kanchha, Bhaktapur 6617915
Surya Bahadur, Bhaktapur ---------------
Asha Kaji, Bhaktapur 6615216

Roof tile laying (Awale)
Asha Ram Awale, Bhaktapur 6615688, 9841369095
Krishna Prasad Awale, Bhaktapur 9841393901

Contractors
Ram Gopal Silpakar 6613907
Juju Bhai 4332094
Kaji Man Maharjan 5537881

Dhruba Mak 6613414
Harkha Lal Maharjan 5521914
Karna Bahadur Awale 6613661
Mangal Lal Silpakar 9851055759
Shyam Dangol 5544234
Dharma Bahadur Maharjan 4331081
Shiva Prasad Silpakar 6611393
Utam Maharjan 5524936, 9841210736

Experts
Jaicharan Kasti, Sr. engineer, DoA 4250685 
Bhim P. Nepal, Archaeologist, DoA 4250687 (O),
Narendra Raj Shrestha, KMC 4231429, 4231481
Mahesh Man Singha, LSMC 5540904, 5522563 (O)
Ram Govinda Shrestha, Architect, BM 6617730, 6610310 (O)
Surya B. Sangachhe, Architect 4257647 (O)
Deepak Pant, Architect 5521310 (O)
Lumanti Joshi, Architect 5546055 (O)
Jharana Joshi, Architect 5521567 (R)
Sirish Bhatta, Architect 4428307 (R)
Prabal Thapa, Architect 4434891 (R)
Kai Weise, Architect 4421871 (O)
Sudrasan R. Tiwari, Architectural historian 5521310 (O)
Prem N. Maskey, Structural engineer, PC 5521310 (O)
Jitendra Bothara, Seismic consultant, NSET 4474192 (O)

These contacts for the resources are based on the author's professional experience. Additioanl entries are welcome. Please contact the with your
professional experience and contact numbers.

Note:
KMC  = Kathmandu Metropolitan City
LSMC = Lalitpur Sub-Metroplitan City
BM     = Bhaktapur Municipality 
PC      = Pulchowk Campus
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