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xfd|f] ;+:s[lt / Oltxf; arfO{ /fVg P]ltxfl;s dxTjsf ejgx?sf] e"sDkLo ;'b[9Ls/0f ug'{ xfd|f] bfloTj xf] .

e"ldsf
;fª\s]lts, snfTds, clen]vLo / k'/ftflTjs j}lzi6\on] ubf{ k'/fgf P]ltxfl;s ejgx? cGo ;fdfGo 3/ jf ;+/rgfeGbf ljz]if dxTjsf 
x'G5g\ . xfd|f] b]z g]kfnsf] s] ljz]iftf xf] eg] sltko cfjf;Lo ejgx? ;d]tdf o:tf P]ltxfl;s snf Pj+ s[lt b]lvG5g\ . ltgLx?n] xfd|f] 
;dfhsf] lglZrt ;dosf] jf:t'snf, ;+/rgfTds l;h{gf tyf cEof;sf ;fy} lglZrt P]ltxfl;s 36gf / wfld{s /Lltl/jfhsf] ;d]t k|ltlglwTj 
ub{5g\ . t/ plrt dd{t ;+ef/sf] cefjsf sf/0f w]/} o:tf P]ltxfl;s ejgx? ;do;+u} hL0f{ eP/ uO/x]sf 5g\ . eljiodf cfpg ;Sg] 
e"sDkn] ubf{ xfd|f o:tf ejgx? dWo] w]/}h;f] gfz eP/ hfg] ;Defjgf 5 . ljutdf Tolta]nfsf] d"No / dfGotfsf] cfwf/df e"sDkkl5 
o:tf P]ltxfl;s ejgx?sf] k'glg{df{0f ;Dej ePsf] lyof] . t/ clxn] kl/l:ylt k[ys 5 / 7"nf] e"sDk kZrft ;Dk"0f{ o:tf P]ltxfl;s w/f]x/x?sf] 
oyf]lrt k'glg{df{0f ug{ ;lsG5 g} eGg ;lsg] cj:yf 5}g . e"sDkn] eTsfO;s]kl5 ul/g] k'glg{df{0f eGbf clxn] ;'b[9Ls/0f ubf{ nfUg] vr{ 
w]/} u'0ff sd x'G5 . To;}n] cfh} ;r]t eO{ o:tf ejgx?sf] ;'b[9Ls/0f tkm{ cl3 a9\g' lgtfGt cfjZos b]lvG5 .		

o;} cfjZostfsf] kl/k"lt{sf nflu Pj+ d'n'sdf 5l/P/ /x]sf o:tf P]ltxfl;s Pj+ k'/ftflTjs dxTjsf c;+Vo ejgx?sf] dd{t ;+ef/df 
e"sDkLo ;'b[9Ls/0fsf] cjwf/0ff ;dflxt ug]{ p2]Zon] of] k'l:tsf tof/ kfl/Psf] xf] . e"sDk–OlGhlgol/+usf] cfw'lgs l;4fGtnfO{ o; ;dfhaf6 
xfn;Dd sfof{lGjt ljBfno e"sDkLo ;'/Iff sfo{qmd cGtu{t ;/sf/L ljBfno ejgx?df ul/Psf e"sDkLo k'g;'{b[l9s/0f sfo{af6 k|fKt 
cg'ejdf vf/]/ lg:s]sf 1fg g} o; k'l:tsfsf cfwf/lznf x'g\ . ;fy} kf6gsf] gfuaxfnsf cfb/0fLo j/Li6 gful/sx?af6 xfdLn] l;s]sf 
æxfd|f] k'/fgf 3/x?df ljBdfg e"sDkLo ;'/Iffsf k4ltx?Æ Pj+ e"sDkLo lgdf{0fsf] kf/Dkl/s g]kfnL 1fgsf w/f /xL cfPsf eQmk'/ lhNnf, 
g+v]n ufpFsf k|ftM:d/0fLo cu|h 8sld{ Pj+ æh+sldÆx?n] sf7df8f}+ pkTosfsf] 3/lgdf{0f ljwfdf k'/ftgsfnb]lv g} k|of]u ub}{ cfPsf 
e"sDk–lg/f]wL k|ljlw -g;, gfusf] ?kdf /fVg] u/]sf] k§L, r's'n_ af/] xfdLnfO{ lbPsf 1fg g} of] k'l:tsfsf] /rgfsf nflu cfjZos phf{sf]  
ch> >f]t x'g k'u] . e"sDkLo ;'/Iffsf] ;+ef/;+u ufl;FPsf o; k'l:tsfdf ;dfj]z ug{ ;lsPsf ;d:of jf ;dfwfgn] xfd|f P]ltxfl;s ejgx?sf 
tT;DalGw k|Zgx?sf] y'k|f] dWo]sf] Ps ;fgf] v08nfO{ dfq sf]6\ofpg ;s]sf] tYo k|i6 g} 5 . tyflk s]xLdfqfdf dfq ;xof]u ug{ ;Ifd eP/ 
tyf To:tf g;f]lwPsf k|Zgx? pAhfO{ xfd|f] ;dfhnfO{ s]xL xb;Dd ;r]t u/fpg of] k'l:tsf ;kmn x'g] 5 eGg] cfzf n]vsx? nufot 
e"sDk k|ljlw /fli6«o ;dfh–g]kfn kl/jf/n] u/]sf] 5 .	

o; k'l:tsfsf] k|sfzgsf nflu o"/f]k]nL cfof]u cGtu{tsf] Plzof cA;{ sfo{qmdaf6 cfly{s ;xof]u k|fKt ePsf] lyof] .		
o; k'l:tsfdf 3/sf] e"sDkLo ;'b[9Ls/0fsf @@ pkfox? ;+slnt 5g\ . k|:t't k|To]s pkfon] 3/sf] xfnsf] cj:yf / ;d:ofnfO{ a'em\g 

;se/ k|oTg u/]sf] 5 tyf tbg'?ksf ;Nnfxx?nfO{ a'em\g ;lhnf] x'g] lsl;dn] ;lrq bzf{OPsf] 5 . b]j|]kl§sf kfgfx?df /x]sf lrqsf] 
j0f{g tb\kZrftsf bflxg] kftfsf] ;f]xL /+usf] aS;df lbPsf] 5 .

!



ljutdf k'/fgf] lgdf{0f k4ltaf6 To; ;dodf pknAw lgdf{0f 
;fdu|L / k|ljlw ckgfO{ agfOPsf] tLg tn] ejgsf] s]xL efu 
kmf]/L gofF vfnsf] 3/ agfOPsf], tyf s]xL efudf gofF lgdf{0f 
;fdu|L k|of]u u/L tnf ylkPsf] b[Zo . 3/sf] ;+/rfTds ;'/Iffsf] 
jf:tf gu/L ul/Psf o:tf km]/abnx?n] 3/ emg a9L hf]lvdk"0f{ 
aGg k'u]sf] 5 .

Pscfk;df 6fFl;Psf 3/x?df tnf ;+Vof, tnfsf] prfO{ / 
lgdf{0f ;fdu|L ;d]tdf w]/} ljleGgtf ePsf n] e"sDksf] ;dodf 
3/x?n] Ps csf{nfO{ wSsf lbO{ 7"nf] Iflt x'g;S5 .

@



!_	 Ps} vfnsf] lgdf{0f ;fdu|L k|of]u u/L agfOPsf k'/fgf 3/x?df c+za08f u/L s]xL efu eTsfP/ goFf vfnsf lgdf{0f 
;fdu|L k|of]u u/L ToxFf cs}{ k|sf/sf] 3/ agfpg] rng cfd?kdf b]lvG5 . k'/fgf] 3/sf] s]xL efudf goFf tnfx? 
ylkOPsf tyf s]xL efu klxnfs} cj:vDaff /x]sf k|z:t e]l6G5g\ . 	
o;/L ul/g] tf]8kmf]8 tyf tnf ykfOn] 3/sf] z'?df /x]sf] e"sDk k|lt/f]wfTds Ifdtfdf x|f; cfO{ 3/ cem sdhf]/ 
x'g k'U5 . x]Ssf s] /fVg' kb{5 eg] ;a} tnfx? df6f]sf] hf]8fOdf ag]sf] 3/sf] cg'kftdf d'lgsf tnfx? df6f]sf] 
hf]8fOdf tyf dflysf tnfx? l;d]G6sf] hf]8fOaf6 ag]sf] 3/ emg\ sdhf]/ x'g k'Ub5 .

Pp6} 3/sf laleGg efux? km/s–km/s vfnsf lgdf{0f ;fdu|Laf6 agfpg' yk hf]lvd lgDTofpg' xf] . tNnf] 
tnf eGbf dflyNnf] tnf alnof] kfg{' e"sDkLo b[li6sf]0fn] emg\ a9L vt/f df]Ng' xf] .

@_	 km/s–km/s tnf ;+Vof / tnfsf] prfO{ ePsf tyf Ps–csf{;+u 6fF;]/ agfOPsf 3/x? /fd|/L hf]l8P/ ag]sf h:tf 
nfu] klg e"sDkLo wSsf vDafg] u/L hf]l8Psf eg] x'Fb}gg\ . 	
km/s–km/s lgdf{0f ;fdu|Ln] ag]sf tyf leGbf leGb} prfO{{ ePsf 3/x? e"sDksf] a]nf km/s–km/s t/Lsfn] xlNng 
k'Ub5g\ / Pp6f ejgn] csf]{ ejgnfO{ wSsf lb+bf ejgdf 7"nf] Iflt x'g ;Sb5 .

k'/fgf] ejgsf] 5]pmdf csf]{ gofF ejg agfpFbf b'O{ ejgsf] aLrdf s]xL 7fpF 5f]8]/ dfq agfpg' kb{5 . olb 
b'O{j6f ejg Pscfk;df ufF;]/ g} agfpg' kg]{ cj:yf /x]sf] v08df tL b'O{ aLrsf] hf]8fO{ plrt t/Lsfn] 
agfpg' kb{5 .

s_	 tnf yKbf tyf csf]{ 3/;+u 6f“l;Psf] 3/ 
agfp“bf pAhg ;Sg] e"sDkLo ;d:ofx?

Increased earthquake vulnerabilities due to vertical 
expansion of existing buildings and building attachments.

#



b'a} ejgsf tnfx? Pp6} txdf tyf blngx? 
Pp6} jf ljk/Lt lbzfdf ePsf] cj:vDaff b'Oj6f 
ejgsf e'O+{x? hf]8\g] t/Lsf .

b'O{ ejgsf tnfx? km/s txdf / blngx? ljk/Lt 
lbzfdf ePsf] cj:vDaff yk kmnfd] kftf / 
k]rsLnfsf] k|of]u u/L alnof] agfpg] t/Lsf .

vfnL 7fpF 5f]8\g g;lsg] cj:yfsf b'O{ 
3/sf uf/f]sf] aLrdf d;nf /flvPsf] .

b'O{ ejgsf tnfx? km/s txdf / blngx? Ps} 
lbzfdf ePsf] cj:vDaff yk kmnfd] kftf / 
sLnfsf] k|of]u u/L alnof] agfpg] t/Lsf .

vfln 7fpF 5f]8\g g;Stf 
b'j} 3/sf uf/f]x?nfO{ 
hf]8\g /flvPsf] d;nf

kmnfd] kftf
blng
k]r lsnf

k]r lsnf

kmnfd] kftf
blng

k]r lsnf

kmnfd] kftf

blng

$



#_	 e"sDksf] a]nf Pp6f ejgn] csf]{ ejgnfO{ wSsf gb]cf];\ eg]/ b'Oj6f ejgsf] aLrdf s]xL vfnL 7fpF 5f]8\g' 
kb{5 . vfnL 7fpF 5f]8\g g;lsg] cj:vDaff 6fFl;P/ aGg k'u]sf ejgx? aLrsf] hf]8fO{ alnof] kfg{ b'Oj6f ejgsf 
uf/f]x?sf] aLrdf l;d]G6Lsf] d;nfn] eg{ ;lsG5 . of] pkfo k'/fgf] ejgsf] 5]pdf gofF ejg agfpFbf klg ckgfpg 
;lsG5 .

b'O{j6f ejgx?nfO{ Pscfk;df /fd|/L afFw]/ e"sDksf] a]nf Pp6f ejgn] csf]{ ejgnfO{ wSsf lbO x'g ;Sg] 
IfltnfO{ ug{ ;lsG5 .

kmnfd] kftf tyf k]rsLnfx?sf] k|of]u u/L sf7 tyf df6f]n] ag]sf e'O{+x?nfO{ hf]8\g ;lsG5 .

$_	 klxn] g} alg;s]sf / Pscfk;df 6fFl;Psf b'O{j6f ejgx?nfO{ alnof] agfpg Pp6f ejgsf] k|To]s tnfsf] e'O{+ 
csf]{ ejgsf] ;DalGwt tnf;Fu kmnfdsf] kftf, 9nfg jf sf7sf] d2taf6 /fd|/L ufF:g' kb{5 . o;/L tnfx?nfO{ 
Pscfk;df afFWbf e"sDksf] ;dodf ejgx?sf] km/s km/s xNnfOaf6 x'g] Iflt sd x'g hfG5 .		
olb 6fFl;P/ ag]sf b'Oj6} ejgsf e'O{+x? Pp6} prfO{df 5g\ cf} sf7n] ag]sf 5g\ eg] kmnfdsf] kftf tyf 
k]rsLnfx?sf] k|of]u u/L hf]8\g ;lsG5 . tnfx?sf] prfO{ km/s–km/s ePdf yk kmnfd] kftfx?sf] k|of]u ug'{kg]{ 
x'g ;Sb5 .

v_	 cToGt glhs jf 6f“l;Psf] ejgn] kfg{ ;Sg] 
e"sDkLo Ifltsf] Go"gLs/0f ug{sf nflu k|of]u ug{ 
;lsg] pkfox?

Remedial measures of earthquake risk due to 
building attachments.

%



sf7sf vDaf / laleGg txdf sf7sf t];f{ kl§x? -g;_ afFlwPsf] k'/fgf] z}nLsf] 3/

b'O{j6f ejgsf km/s km/s txdf /x]sf s+lqm6 9nfgaf6 ag]sf e'O{+÷5tx?nfO{ kmnfd] 
58 ;lxtsf] pko'Qm cfsf/ / gfksf] aLdåf/f Pscfk;df hf]l8Psf] b[Zo .

bf];|f] 3/sf] s+lqm6sf] 9nfg

klxnf] 3/sf]
s+lqm6sf] 9nfg

tnfsf] prfO{ km/s kbf{ yflkPsf] 
s+lqm6sf] aLd

b'a} 3/sf] 9nfgnfO{ hf]8\g
ylkPsf] 808L

g;x?

^



s+lqm6 9nfg ul/Psf b'O{j6f ejgsf e'O{+x?nfO{ kmnfd] 808L tyf plrt cfsf/sf] s+lqm6 aLdaf6 hf]8\g 
;lsG5 .

^_	 k/Dk/fut ejgx?df b]lvg] sf7sf vDaf, blng, k§L -g;_ tyf r's'nx? tL ejgx?nfO{ e"sDk k|lt/f]wL agfpg] 
d'Vo c+ux? x'g\ . oL dxTjk"0f{ efux? ;doqmddf dlSsP/, 6'6\km'6 eP/ cyjf aGwg v'l:sP/ hL0f{ cj:vDaff 
k'u]sf x'g ;Sb5g\ . ;dod} logLx?sf] dd{t–;Def/ ugf{n] ejgsf] e"sDk k|lt/f]wfTds Ifdtf arfO{ /fVgdf d2t 
k'Ub5 .

%_	 Pscfk;df 6fFl;Psf b'O{j6f ejgsf e'O{+x? s|+ls|6 9nfgaf6 ag]sf eP lglZrt b"/Ldf kmnfdsf 808L tyf s+lqm6sf] 
k|of]u u/L ltgLx?nfO{ hf]8\g ;lsG5 . b'a} 3/sf ;DalGwt e'O{+x? Pp6} prfO{df gePdf plrt cfsf/sf] s+lqm6 
aLd ;d]t 9nfg ug'{ kg]{ x'G5 .

uf/f], 5fgf tyf e'O+{nfO{ hf]8\g] tyf alnof] kfg]{ sf7sf c+ux?sf] plrt dd{t–;Def/ u/L ejgnfO{ sdhf]/ 
x'gaf6 arfpg ;lsG5 .

u_	 sf7sf e"sDk k|lt/f]wL c+ux? tyf ltgLx?sf] 
dxTj

Earthquake resistant wooden elements and their 
importance in building integration

&



vDafsf] km]b 
dlSsPsf] cj:yf

9'Ëfsf] lk/fdfly /flvPsf] 
-6]sfOPsf]_ vDaf÷vDaf

vDafsf] s]xL efu km]bf{ 
ckgfpg' kg]{ ;aeGbf 
/fd|f] dbfgL hf]8fO . 
(Scarf Joint)

dlSsPsf] vDaf km]/]sf] b[Zo

vDaf, d]7 / blngdf Kjfn kf/L 
dflyaf6 r's'n 7f]s]sf] . r's'n 
7f]Sg s'g} cj:vDaff clnslt uf/f] 
;d]t eTsfpg' kg]{ x'g ;S5 .

dlSsPsf] vDaf vDaf

9'Ëfsf] kL/f

l;wf hf]8fO{ ubf{ vDafsf tn 
/ dflysf efux? rNg ;Sg] 
ePsfn] o:tf] hf]8fO{ /fd|f] 
dflg+b}g . o:sf] ;§fdf bf]xf]/f] 
58\s] hf]8fO pko'Qm x'G5 .

*



vDafsf] dlSsPsf] efudfq dd{t ubf{ l;Ë} vDaf km]bf{ x'g] vr{df w]/} s6f}tL -jrt_ x'G5 / o;af6 yf]/} 
vr{df 3/sf] e"sDk k|lt/f]wfTds Ifdtf a9fpg ;lsG5 . ;fy} P]ltxfl;s dxTj ePsf] vDafsf] s]xL efunfO{ 
arfO /fVg klg d2t k'Ub5 .

&_	 sf7sf vDafx? ;fdfGotof 9'Ëf jf sf7sf lk/fdfly /flvPsf x'G5g\ / ltgLx?sf km]bsf efu lr:ofgsf sf/0fn] 
la:tf/} dlS+sb} hfg ;S5g\ . o;/L dlSsPsf] vDafnfO{ cj:yf x]/L km]bsf] efudf dfq dd{t ug{ ;lsg] cyjf 
c;fWo} hL0f{ ePsf] cj:vDaff k'/} vDaf g} km]g'{ kg]{ klg x'g;Sb5 t/ o;/L dd{t ul/Psf] efu cyjf km]l/Psf] 
gofF vDafnfO{ klg km]l/ 9'Ëfsf] lk/f dfly g} /fVg' kb{5 .	
vDafx?sf] hf]8fOdf dbfgL hf]8fO pko'Qm x'G5 . dbfgL hf]8fO{sf] ;§f bf]xf]/f] 58\s] hf]8fO u/L Psftkm{ kmnfdsf] 
kftf 7f]sL alnof] kfg{ klg ;lsG5 .

*_	 vDaf, d]7 / blngx? aLrsf] hf]8fO alnof] geP e"sDksf] a]nf ltgLx? 5'l§g uO{ ejgdf Iflt x'g ;Sb5 . vDaf 
/ blngsf] hf]gL{df r's'n gePsf] jf efFlrPsf] v08df vDaf, d]7 / blngdf lglZrt cfsf/sf] Kjfn kf/L dfly 
af6 sf7sf] gofF r's'n 7f]Sg ;lsG5 . o;/L dflyaf6 r's'n 7f]Sg ;lsPsf] v08df 5'§} vDafnfO{ lemSg'kg]{ 
cfjZostf kb}{g .

vDaf, d]7 / blngnfO{ r's'nsf] k|of]u u/L Pscfk;df /fd|/L hf]8\g' kb{5 .

3_	 sf7sf vDafx?sf] dd{t, ;Def/ / ;'b[9Ls/0f Seismic repair and maintenance of vertical 
wooden posts

(



blngsf] uF;fO pN6f] kbf{ elTsg nfu]sf] tnf

olb blngsf] uF;fO vDafdfly gkg]{ 
ePdf ufF:bf glhssf] vDaflt/af6 
cfPsf] blngsf] efunfO{ tn kfg'{ 
k5{ . pN6f] k/]df d]7 efFlrg] ;+efjgf 
x'G5 .

blng ufF:g' kg]{ cj:vDaff vDaf 

-vDaf_ dfly ufF:g' kb{5 .

blngsf] uF;fO 7Ls vDafdfly kfg{ 
g;s]df d]7dfly eg] kfg'{ kb{5 . 
blng hf]8\bf t];f{ jf bf]xf]/f] 58\s] 
b'a} t/Lsfn] hf]8\g ;lsG5 .

Ps blng k|0ffnL 5 eg] sf7sf] blngdf leqkl§ 
af6 kmnfd] blngn] ;jnLs/0f ul/Psf] .

b'O{ blng k|0ffnL 5 eg] sf7sf blngx?sf] 
aLrdf kmnfd] blngn] ;jnLs/0f ul/Psf] .

b'O{ blng k|0ffnL ePtfklg blngx?sf] aLrdf 
vfnL 7fpF gePsf] cj:vDaff leqkl§af6 kmnfd] 
blngn] ;jnLs/0f ul/Psf] .

d"Vo blng

d"Vo blng
d"Vo blng

d"Vo blng

d"Vo blngnfO{ alnof] 
kfg{ gofF ylkPsf] 
kmnfd] kftf

d"Vo blngnfO{ alnof] 
kfg{ gofF ylkPsf] 
kmnfd] kftf

d"Vo blngnfO{ alnof] 
kfg{ gofF ylkPsf] 
kmnfd] kftf

sf7sf] r's'n sf7sf] r's'nsf7sf] r's'n

!)



(_	 vDaf / blngsf] hf]gL{df k|of]u ul/g] 6'F8fn klg csf]{ Ps dxTjk"0f{ c+u xf] . hf]gL{df 6'F8fn k|of]u ul/Psf] cj:vDaff 
vDaf / blngsf] hf]gL{df d]7 geO{ 6'F8fn x'g ;Sb5g\ . 6F'8fn ePsf] cj:vDaff leqkl§af6 kmnfd] kl§ 7f]Sgfn] 
h8fg alnof] kfg{ d2t ub{5 . 	
blngnfO{ hf]8\g' k/]sf] v08df cyjf blngsf] s]xL efu sdhf]/ eO{ cfwf k]mg'{ kg]{ ePdf vDafsf] 7Ls dfly hf]8fO 
kg]{u/L hf]8fOdf r's'nsf] k|of]u u/L blngnfO{, d]7 / vDaf;+u hf]8\g' pko'Qm x'G5 . olb sf7sf] nDafOsf sf/0f 
vDafsf] 7Ls dfly hf]8fO kfg{ g;lsPsf] cj:vDaff d]7sf] cGo efudfly kg]{ u/L hf]8\g ;lsG5 t/ o;f] ubf{ 
vDafaf6 glhsdf /x]sf] blngsf] efunfO{ tn kf/L hf]8\g' k5{ h;n] ubf{ d]7 efFlrg] 8/ x'Fb}g .

blngsf] hf]8fO vDafsf] 7Ls dfly kfg'{ kb{5 . vDafsf] 7Ls dfly kfg{ g;lsPsf] v08df d]7sf] cGo 
efudfly kg]{ u/L klg hf]8\g ;lsG5 .

!)_	 sdhf]/ sf7sf blngx?nfO{ kmnfdsf blngx?sf] dfWodaf6 ;jnLs/0f ug{ ;lsG5 . olb ejgdf b'O{ blng k|0ffnL 
5 eg] gofF kmnfd] blng b'O{ sf7sf blngsf] aLrdf /fVg ;lsG5 . olb Ps blng k|0ffnL eP kmnfd] blng sf7sf] 
blngsf] leq kl§ hf]8\g' kb{5 .

sdhf]/ blngx?nfO{ kmnfd] blngsf] d2tn] ;jnLs/0f ug{ ;lsG5 .

ª_	 blngx?sf] dd{t–;Def/ / ;'b[9Ls/0f Seismic repair and maintenance of wooden 
beams

!!



leqL / aflx/L kl§nfO{ sf7 jf kmnfdn] 
hf]8L alnof] kfg{ ;lsG5 .

leqL / aflx/L kl§nfO{ s+lqm6n] hf]8]/ 
cem alnof] kfg{ ;lsG5 .

P]ltxfl;s dxTjsf k'/fgf ejgx?df k|foMh;f] laleGg 
txdf sf7sf t];f{ kl§x? /flvPsf] kfOG5 . oL kl§x?df 
gfu h:tf laleGg cfs[lt s'FlbPsf] b]Vg ;lsG5 .

leqL / aflx/L kl§nfO{ Pscfk;df ghf]8\bf kl§x?sf] 
k|efj plrt dfqfdf alnof] x'g ;Sb}g . kl§dflysf] uf/f] eTsfpg gldNg] cj:vDaff uf/f] / kl§df Kjfn agfO{ lelq / aflx/L 

kl§nfO{ hf]8\g ;lsG5 .

5]+l8Psf] Kjfndf 808L

g6af]N6

kmnfd] kftf s+lqm6 9nfg

sf7sf kl§ /fVg agfOPsf] 
vfln efu

g;

!@



3/sf ;Dk"0f{ efux?n] Pscfk;df g5'l§O, gkm'lTsO Ps} l9Ssfsf] ?kdf sfd u/]df To:tf 3/x? e"sDk 
k|lt/f]wL x'G5g\ .

!!=  	 e"sDksf] ;dodf hldg ;+u;+u} 3/x? xlNnO{ 3/sf laleGg efux? kmfl6g], 5'l§g] ub{5g\ / cGTodf 3/x? elTsg 
;S5g\ . k]6L afFw]sf] rf/kf6] 3/sf ;Dk"0f{ efux?nfO{ hul;t / Pscfk;df /fd|/L afFw]/ /fVg ;lsof] eg] To:tf] 
3/ e"sDksf] a]nfdf klg Ps l9Ssf eO{ /xg ;Sb5 . 	

3/sf] k'/} uf/f] e/L afFlwPsf sf7sf t];f{ kl§x?n] 3/sf] ;Dk"0f{ uf/f]x?nfO{ hf]8]/ /fVg d2t k'¥ofpF5g\ . o:tf 
sf7sf k]6Lx? k|foh;f] k|To]s tnfsf e'O{+sf blng c8\ofpg] txdf tyf 5fgfsf] 8fF8f c8\ofpg] txdf /flvPsf 
x'G5g\ . em\ofn a:g] tx -l;n_ / em\ofn9f]sfsf dfly -lnG6n_ klg o:tf k]6Lx? eP ltgLx?n] 3/nfO{ yk dha't 
kfb{5g\ .

!@= 	 5fgf]nfO{ dd{t ug]{ ;dodf uf/f]df leqL / aflx/L kl§nfO{ aLr aLrdf yk sf7sf] k|of]u u/L hf]8\g ;lsG5 . 
kmnfdsf kftfx?sf] k|of]u u/L hf]8fOnfO{ cem dha't kfg{ ;lsG5 . kl§sf] cj:yf x]/L leqL / aflx/L kl§sf] 
aLrdf s+ls|6sf] 9nfg ugf{n] ejgsf] e"sDk k|lt/f]wL Ifdtfdf yk j[l4 x'G5 . kl§dflysf] uf/f]nfO{ rnfpg gldNg] 
cj:vDaff l8«n u/]/ g6–af]N6sf] dfWodaf6 klg leqL / aflx/L kl§nfO{ hf]8\g ;lsG5 .

uf/f]sf] leqL / aflx/L 5]pdf /flvPsf sf7sf kl§x?nfO{ Pscfk;df hf]8L kl§sf] e"sDk k|lt/f]wL k|efj 
a9fpg ;lsG5 .

r_	 sf7sf g;x?sf] dxTj tyf ltgsf] dd{t–;Def/ 
Pj+ ;'b[9Ls/0f

Importance of wooden bands as earthquake-
resistant elements and their repair/maintenance

!#



3/sf] s'gfx?df leqkl§ kmnfd] hfnL / 9nfgsf] k|of]u

uf/f]sf] s'gfsf] hf]gL{df ylkPsf] s+lqm6sf] 
aGwg (Stitch)

uf/f]sf] T–hf]gL{df ylkPsf] s+lqm6sf] aGwg (T-Stitch)

T–hf]gL{sf] uf/f]df kmnfd] hfnL / 9nfgsf] k|of]u

!$



!#=	 3/sf uf/f]x? hf]l8g] s'gf tyf T–hf]gL{x?df k/:k/ ;dsf]0fdf /x]sf uf/f]x? aLr alnof] aGwg gx'Fbf Pp6f uf/f]n] 
csf]{ uf/f]nfO{ /fd|/L ;dfpg ;Qm}gg\ / e"sDkn] ubf{ hf]gL{x? kmf6\g uO{ Iflt k'Ub5 . sf7sf g;x? s;]/ agfOPsf] 
k'/fgf] k4ltsf 3/x?df ;du| uf/f]df afFlwPsf kl§x? afx]s b'O{ uf/f]x?nfO{ hf]8\g] g;x? ;d]t sl:;Psf x'G5g\ . 
o:tf sf7sf g;x? gePsf] 7fpFdf jf dlSsPsf] 7fpFdf uf/f]sf] leqL cfwf efusf] Ps tx O{+6 lemsL s+lqm6sf] 
l:6r 9nfg ugf{n] b'O{ uf/f]sf] hf]gL{ alnof] x'G5 . T–hf]gL{df leqL uf/f]sf] b'a}kl§ o:tf] l:6r agfpg' kb{5 . k|To]s 
tnfdf @–# tx o:tf l:6r agfpg' k5{ .

uf/f]x? aLrsf] /fd|f] aGwgn] 3/sf hf]gL{x? kmf6L x'g] IfltnfO{ sd ug{ ;lsG5 .

!$=	 uf/f]x? aLrsf] hf]gL{sf] cj:yf cg'?k s'gfx?sf] leqL efudf hub]lv z'? ul/Psf] 7f8f] aGwg /fVgfn] b'O{ uf/f]x?sf] 
hf]gL{ alnof] kfg'{sf ;fy} uf/f]nfO{ e'O{+ / 5fgf];+u afFWg ;d]t d2t k'Ub5 .

3/sf s'gfx?df leqkl§ kmnfd] hfnL / 9nfgsf] k|of]u u/L 7f8f] aGwg /fvL uf/f]x?nfO{ dha't kfg{ 
;lsG5 .

5_	 3/sf s'gfx?sf] e"sDkLo ;'b[9Ls/0f Seismic strengthening of buildings corners.

!%



df6f]sf] afSnf] tx ePsf] e'O{+

ux|f}+ 5fgf tyf tnfsf] e'O{+ ePsf] 3/df 
e"sDksf] a]nf a9L wSsf k'Ub5 .

xn'sf 5fgf tyf e'O{+ ePsf] 3/df e"sDksf] 
a]nf sd wSsf k'Ub5 .

lemFu6Lsf] 5fgf nufpFbf /flvg] df6f]sf] 
afSnf] tx .

e'O{+

e'O{+

df6f]

df6f]sf] tx

!^



!%=	 e"sDksf] ;dodf hldg xlNnG5 tyf hldgsf] sDkg 3/df ;bf{ 3/klg ys{G5 . o:tf] ys]{sf] a]nf a9L jhgsf] 
3/df e"sDkLo wSsf klg a9L x'G5 / sd jhgsf] 3/df wSsf sd x'G5 . sf7sf] blngdfly /flvg] df6f]sf] afSnf] 
e'O{+n] 3/sf] jhg w]/} g} a9fpFb5 . l+emFu6L /fVgsf] nflu /flvPsf] df6f]sf] txn] klg 3/sf] jhg a9fpFb5 . 
o:tf w]/} jhg x'g] ;fdu|Lsf] ;§f xn'sf ;fdu|L k|of]u u/]sf] v08df e"sDkaf6 3/nfO{ a9L Iflt x'gaf6 arfpg 
;lsG5  .

3/sf] ;+/rgfnfO{ an k|bfg ug]{ afx]ssf ;Dk"0f{ ux|f}+ efunfO{ ;s];Dd xn'sf agfO{ 3/nfO{ sd hf]lvdo'Qm 
agfpg ;lsG5 .

!^= 	 ;fdfGo t/Lsfn] agfOPsf sf7 / df6f]sf] e'O{+ tyf 6fon / lem+u6Lsf] 5fgfn] uf/f]nfO{ e"sDksf] a]nf /fd|/L afFw]/ 
/fVg ;Qm}gg\ / cfkm}+df klg a9\tf Ifltu|:t x'G5g\ . e'O{+ tyf 5fgf]nfO{ cfkm}+df dha't kfg{ tyf 3/sf] e"sDk 
k|lt/f]wfTds Ifdtfdf ;'wf/ Nofpg logLx?sf] dd{tdf ljz]if Wofg k'¥ofpg' kb{5 . 

cfkm}+df rNg], nRsg] (Flexible) e'O{+ tyf 5fgfn] eGbf Ps l9Ssf ePsf] h8 (Rigid) e'O{+ tyf 5fgfn] e"sDksf] 
a]nfdf 3/sf ;Dk"0f{ uf/]fx?nfO{ afFw]/ /fvL 3/df x'g ;Sg] IfltnfO{ 36fpg d2t u5{g\ .

h_	 u¥x“'uf e'O{+ tyf 5fgfaf6 pTkGg a9\bf] e"sDkLo 
hf]lvd

Earthquake effects of heavy floors and roof.

!&



kmnfdsf] hfnL /flvPsf] kftnf] 9nfg

kmnfd] hfnL

kftnf] 9nfg

sf7sf] blng

sf7sf blngx?nfO{ kmnfd] kftfsf] dfWodåf/f 
X a|]l;Ë u/L h8 kfl/Psf] .

gofF 9nfgnfO{ uf/f];+u hf]8\g] ljz]if hf]gL{

ljz]if hf]gL{

s s

v

sf7sf] blng

;]S;g s–s

kmnfd] hfnL

kftnf] 9nfg

!*



!&= 	 df6f]sf] e'O{+ ePsf] 3/df sf7dflysf] afSnf] df6f]sf] tx x6fO{ gofF s+ls|6sf] kftnf] :Nofa 9nfg ugf{n] ejgsf] 
e"sDk k|lt/f]wL k|0ffnLdf dxTjk"0f{ of]ubfg k'Ub5 . o;n] ;Dk"0f{ uf/f]x?nfO{ afFw]/ /fVg'sf] ;fy} e"sDkLo zlQm
-wSsf_ nfO{ ;Dk"0f{ uf/f]x?df ;dfg'kflts ?kdf afFl8lbG5 . To;/L xflnPsf] gofF :NofanfO{ uf/f];+u /fd|/L hf]8\g' 
kb{5 . uf/f] / :Nofa hf]8\g 7fpF7fpFdf ljz]if hf]gL{ agfpg' kb{5 .

df6f]sf] e'O{+sf] ;§f gofF s+lqm6sf] :Nofa 9nfg u/L 3/sf] e"sDk k|lt/f]wL Ifdtf a9fpg ;lsG5 .

X a|]l;Ë u/L ;lhn};+u e'O{+nfO{ h8 agfpg ;lsG5 h;n] ubf{ 3/sf] e"sDk k|lt/f]wL Ifdtf a9\g hfG5 .

!*=	 e'O{+ c8\ofpg] sf7sf blngx?nfO{ kmnfdsf] kftf tyf lsnfx?sf] dfWodn] afFwL gxlNng] agfP/ e'O{+sf] e"sDk 
k|lt/f]wL Ifdtf a9fpg ;lsG5 . blngx?sf] d'lg k§Laf6 X cfsf/df kmnfdsf kftfx?nfO{ lsnfn] 7f]sL ;f]xL 
e'O{+nfO{ ;lhn} alnof] kfg{ ;lsG5 .

em_	 nrso'Qm -nlRsg ;Sg]_ e'O{+sf] e"sDkLo 
;'b[9Ls/0f

Seismic strengthening of flexible floors.

!(



kmnfd] kftfåf/f e'O{+sf] blngnfO{ uf/f];+u afFlwPsf] .

30º

kmnfd] kftfåf/f e'O{+sf] blngnfO{ g6af]N6 nufO{ uf/f];+u afFlwPsf] .

;dsf]0fdf ylkPsf kmNofssf] tx
Psftkm{ /flvPsf] kmNofs

sf7sf] blng

ljs0f{ (Diagonal) df 7f]lsPsf] bf]xf]/f] kmNofssf] e'O{+
blngnfO{ aLd;+u afFWg] g6af]N6

sf7sf] kl§ gePsf] 7fpFdf leqkl§ 
/flvPsf] s+lqm6 lad tyf e'O{+nfO{ aLd;+u 
ul/Psf] hf]gL{

sf7sf] r's'n

blng

sf7sf] blng

sf7sf] blngnfO{ uf/f]kl§;+u r's'nsf] 
k|of]u u/L afFw]sf]

blng

@)



!(	 sf7sf] Psf]xf]/f] kmNofs 7f]lsPsf] e'O{+nfO{ csf]{ tkm{af6 -;dsf]0fdf_ yk Ps tx kmNofs 7f]sL h8\ (Rigid) agfpg 
;lsG5 . kmNofsnfO{ ;dsf]0fsf] (Right Angle) ;§f las0f{ (Diagonal) tkm{af6 7f]Sg ;lsPdf e'O{+sf] s7f]/tf (Rigidity) 
a9fO{ cem a9L dha't agfpg ;lsG5 .

Ps txsf] sf7sf] e'O{+sf] ;§f b'O{ tkm{af6 /flvPsf] b'O{ txsf] sf7sf] kmNofs 7f]lsPsf] e'O{+ a9L e"sDk 
k|lt/f]wL x'G5 .

@)	 h'g;'s} lgdf{0f ;fdu|Ln] ag]sf] eP klg e'O{+nfO{ uf/f];Fu /fd|/L hf]l8Psf] x'g' kb{5 . e'O{+d'lg uf/f]df sf7sf] kl§ 
gePsf] 7fpFdf uf/f]sf] leqL cfwfefudf s+lqm6sf] aLd 9nfg u/L e'O{+nfO{ aLd;+u hf]8\g' kb{5 . sf7sf] kl§ ePsf] 
/ sf7s} blng ePsf] e'O{+df, sf7sf blngdf uf/f]sf] b'a}kl§ sf7sf] r's'n s:g' kb{5 . olb sf7sf] blng uf/f]sf] 
leqkl§ dfq cl8Psf] eP kmnfdsf] kftf tyf g6–af]N6sf] dfWodaf6 e'O{ +nfO{ uf/f];+u hf]8\g' kb{5 .

e'O{+ / uf/f]sf] hf]gL{ alnof] agfO{ ejgnfO{ e"sDk k|lt/f]wL agfpg ;lsG5 .

	nrso'Qm -nlRsg ;Sg]_ e'O{+sf] e"sDkLo 
;'b[9Ls/0f

Seismic strengthening of flexible floors.

@!





@@	 5fgfsf] ;Dk"0f{ efux?nfO{ r's'nsf] k|of]u u/L leq–aflx/ ;a}lt/af6 s:g' kb{5 . sf7sf r's'nx?sf] ;§f kmnfdsf 
kftf tyf 808Lsf] d2t lng klg ;lsG5 .

@!	 lem+u6L, 6fon tyf h:tf kftfsf] 5fgf c8\ofpg] sf7sf 8fF8f tyf ef6fx?nfO{ kmnfdsf kftf tyf lsnfx?sf] 
dfWodaf6 X a|]l;Ë u/L alnof] kfgf{n] 5fgfsf] h8kgf a9fpg ;lsG5 . 5fgfn] aLrsf] uf/f]nfO{ lbg] wSsf sd 
kfg{ b'O{ kl§sf] 8fF8fx?nfO{ sf7n] hf]8\g ;lsG5 . sf7sf] ;§f kmnfdsf] kftfsf] k|of]u ug{ klg ;lsG5 . 5fgfn] 
5]psf uf/f]x?nfO{ lbg] wSsf sd ug{ sf7sf] 6]jf lbg' cfjZos x'G5 .

X a|]l;Ë tyf yk 6]jfsf] dfWodaf6 5fgf]nfO{ e"sDk k|lt/f]wL kfg{ ;lsG5 .

5fgfsf ;Dk"0f{ efunfO{ Ps cfk;df tyf uf/f];Fu /fd|/L hf]8L 5fgf v:gaf6 arfpg ;lsG5 .

`_	 nrso'Qm -nlRsg ;Sg]_ 5fgfsf] e"sDkLo 
;'b[9Ls/0f

Seismic strengthening of flexible roofs.

@#



s[kof Wofg lbg'xf];\ .

o; k'l:tsfdf k|:t't ul
/Psf e"sDkLo ;'/Iffsf pkfox?sf] cjnDagaf6 ;'b[9Ls/0f ul/Psf ejgsf] k"0f{ 

;'/Iff gx'g;
S5 . k'/fgf] z

}nLaf6 ag]sf k'/ftflTjs
 dxTjsf 3/x?sf] dd{t–;Def/df e"sDkLo ;'/Iffsf 

pkfox? ;d]t ckgfpg ;lsG5 eGg] hgr]tgfsf] lj:tf/sf nflu of] k'l:t
sf tof/ ul/

Psf] xf] . o; n]vgdf 

3/ ljz]ifsf] OlGhlgol/Ë cGj]if0f tyf 
ljZn]if0f k/]sf] 5}g tyf ejg ljz]ifdf x'g ;Sg] c;/ tyf ;'b[9Ls/0fsf 

pkfox? oxf
F lbOPeGbf km/s klg x'g ;

Qm5g\ . 3/ ljz]ifsf] e"sDkLo ;'b[9Ls/0fsf nflu k|fljlws
x?sf] 

k/fdz{ tyf ;'k/Lj]If0f c
kl/xfo{ x'G5

, t;y{ To;s} lzkmfl/; ul/G5 . o; k'l:tsfsf] d'Vo p2]Zo e"sDkLo 

;'/Iffsf nflu hgr]tgf clej[l4 ug'{ xf] 
To; afx]s cGo s'g} k|of]hgsf nflu o;sf] k|of]u ul/

Pdf k|sfzs 

lhDd]jf/ x'g] 5}g .

– e"sDk k|ljlw /
fli6«o ;dfh–g]kfn

@$



���������	�
	����
���	�����	�
��	�����
��	��
��������������
��	��	�	��
����	�
� 	�������!"��#�$�%%�%�"&
�%%"'��"�� ()	�������!"��#�$�%%"'"%�

�������	
��
�
��
�����
��	�����
��	�

��������
��
�����
�

��������	
	���
	�������
�����
�




