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;L=jL=cf/= d"lt{

cg'jfbs
o'Qm ljnf; d/x§f÷ldng aufn]
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lht]G› s'df/ af]y/f



c+u|]hL ;+:s/0f k|sfzs 
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g]kfnL ;+:s/0f M cg'jfb tyf k|sfzg 

;+o'St /fi6«;+3Lo ljsf; sfo{qmd÷a[xQ/ ljkb hf]lvd Aoj:yfkg sfo{qmd

8]:s kl/of]hgf sfof{no, sd{rf/L ;+rosf]if ejg, rf}yf] tNnf, nlntk'/

kmf]g g+= )!%))$!&^÷&*
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d"n n]v -c+u|]hL ;+:s/0f_ kl/dfh{gstf{ 

	>LdtL cNkf cf/ ;]7, jlsn d]xtf ;]7 sG;lN6Ë OlGhlgo;{, d'DjO{,ef/t

	k|fWofks PG8«o' rfN;{g, leS6f]l/of o'lgel;{l6 ckm\ ljlnË6g, Go'lhNof08

	8f=;LkL /fh]Gb|g\, ;]G6/ km/ cy{ ;fOG; :6l8h, l6«jfG8«d 

	k|fWofks lqmi6f]km/ cf/gf]N8, ljlN8Ë ;fOG; l8j]nKd]G6, cd]l/sf

	k|fWofks b'u]{z l;=/fo, OlG8og OlG:6Ro"6 ckm 6]Sgf]nf]hL, sfgk'/, ef/t

	k|fWofks s]=Pg= vqL, jfl8of OlG:6Ro"6 ckm lxdfnog lhof]nf]hL, b]x/fb'g,ef/t

	8f=lnof]gf8f]{ l;j/, ndf]G6–8f]x6L{ cy{ cf]Jhe]{6/L, cd]l/sf

	8f=k|jL0f s]=dnxf]qf, kmofS6«L Do'Ro'cn l/;r{ skf]{/]zg, cd]l/sf

	k|fWofks /j6{ l8=XofG;g, lb o'lgel;{6L ckm ldlzug, cd]l/sf 

	k|fWofks >Ls[i0f l;+, OlG:66\o'6f] 8] lhof]lkml;sf, d]lS;sf] 

	k|fWofks ;'lw/ s'df/ h}g, OlG8og OlG:6Ro"6 ckm 6]Sgf]nf]hL, sfgk'/, ef/t

	k|fWofks :j]tnfgf a|h]e, la|l6z sf]nlDaof OlG:6Ro"6 ckm 6]Sgf]nf]hL, Sofgf8f 

	>L l6=Pg= u'Ktf, ejg ;fdfu|L / k|ljlw k|jw{g kl/ifb, gofF lbNnL, ef/t 





e"sDk dfu{bz{s ;'emfj
e"sDk k|lt/f]wL ejg l8hfOg tyf lgdf{0f k|ljlwsf] 1fg

n]vs
;L=jL=cf/=d"lt{

cg'jfbs

o'Qm ljnf; d/x§f÷ldng aufn]
kl/dfh{gstf{

lht]G› s'df/ af]y/f 

g]kfnL ;+:s/0f k|sfzg ;xsfo{

g]kfn ;/sf/, zx/L ljsf; dGqfno, sf7df8f}+, g]kfn
;+o'St /fi6«;+3Lo ljsf; sfo{qmd÷a[xQ/ ljkb hf]lvd Joj:yfkg sfo{qmd, nlntk'/, g]kfn

l;len OlGhgLol/Ë ljefu, OlG8og OlG:6Ro"6 ckm\ 6]Sgf]nf]hL, sfgk'/, ef/t
ejg ;fdfu|L / k|ljlw k|jw{g kl/ifb\,zx/L ljsf; / ul/jL lgjf/0f dGqfno, ef/t ;/sf/, gofFlbNnL

gd'gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, e/tk'/, lrtjg, g]kfn 





k|sfzsLo

of] k':ts ljVoft ef/tLo k|fWofks ;L=jL=cf/=d"lt{4f/f lnlvt ax'rlr{t cWoog ;fdfu|L "Earthquake Tips" 
sf] g]kfnL cg'jfb xf] . g]kfnL efiffdf n]lvPsf e"sDk, e"sDkLo ;'/Iff / ;'/lIft lgdf{0f z}nL ;DaGwL hfgsf/L 
lbg] k':tsx?sf] cefjnfO{ lrg{ ;+o'St /fi6«;+3Lo ljsf; sfo{qmd÷a[xQ/ ljkb hf]lvd Joj:yfkg sfo{qmdn] 
o;nfO{ g]kfnLdf cg'jfb u/L k|sfzg u/]sf] xf] . 

g]kfnL cg'jfb ubf{ c+u|]hL ;+:s/0fsf] d"n dd{nfO{ Vofn /flvPsf] 5 . k|fljlws, cfd kf7s, lgdf{0f Joj;foL, 
l;sdL{—8sdL{ ;a}n] ;xh} a'em\g ;s'g eg]/ efiffnfO{ ;s];Dd ;/; / ;/n agfpg] k|of; ul/Psf] 5  . 
ejg lgdf{0f ;DaGwL sltko c+u|]hL zAbx? hglha|f]df /fd|/L lelh;s]sf 5g\ . tL zAbnfO{ g]kfnL cg'jfb 
gu/L c+u|]hLd} t/ b]jgfu/L lnlkdf /flvPsf] 5  . sltko zAbnfO{ rflx sf]i7leq c+u|]hLdf /flvPsf] 5  . 
c+u|]hL ;+:s/0fdf ePsf lrqx?nfO{ yk36 gu/L h:tfsf] t:t} /flvPsf] 5 . g]kfnLdf efjfg'jfb ubf{ s]xL 
;Gbe{x? c+u|]hLdf eGbf cln a9L lj:tf/df n]lvPsf / st} s]xL ;Gbe{x? 5f]l6Psf klg 5g\  . k':tsnfO{ 
g]kfnL kf7sdfem yk pkof]uL agfpg c+u|]hL ;+:s/0fdf /x]sf s]xL ;Gbe{nfO{  kl/dfh{g u/]/ g]kfn ;DaGwL 
;Gbe{x? ylkPsf 5g\ . 

of] lgb]{lzsfnfO{ g]kfnLdf cg'jfb ug{ cg'dlt lbg] c+u|]hL ;+:s/0fsf n]vs k|fWofks ;L=jL=cf/=d"lt{, dxTjk"0f{ 
;xof]u / ;xsfo{sf nfuL e"sDk OlGhlgol/Ë /fli6«o ;"rgf s]Gb| (NICEE), OlG8og OlG:6Ro"6 ckm\ 6]Sgf]nf]hL, 
sfgk'/, ef/tsf ;'/]z cOnfjf8L, k|sfzg ug]{ ;+:yf e"sDk OlGhlgol/Ë /fli6«o ;"rgf s]Gb| (NICEE), OlG8og 
OlG:6Ro"6 ckm\ 6]Sgf]nf]hL, sfgk'/, ef/tk|lt xfdL xflb{s cfef/ JoSt ub{5f}+ . of] lgb]{lzsfnfO{ g]kfnLdf cg'jfb 
ug]{ o'Qm ljnf; d/x§f÷ldng aufn] tyf kl/dfh{gstf{ lht]G› s'df/ af]y/fnfO{ xflb{s wGojfb 1fkg ub{5f}+ . 
of] k':ts ;'/lIft lgdf{0faf/] hfgsf/L /fVg rfxg] ;a} lh1fz'sf] c;n ;fyL / ;xof]uL aGg]5 eGg] cfzf 
lnPsf 5f}+ . g]kfnL ;+:s/0fdf q'l6 / sdhf]/L e]l6Pdf hfgsf/L lbg ;a}df cg'/f]w 5 . cfufdL ;+:s/0fdf 
cjZo ;RofO{g]5 . wGojfb . 

@)&# ;fn k'; !% ut] .  			    		

;+o'St /fi6«;+3Lo ljsf; sfo{qmd 
a[xQ/ ljkb hf]lvd Joj:yfkg sfo{qmd, nlntk'/, g]kfn 

o; lgb]{lzsfsf] g]kfnL cg'jfbdf k|:t't wf/0ffn] o'Pg8LkLsf] wf/0ffsf] k|ltlglwTj ub}{gg\ .
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)!M e"sDk hfg] sf/0fx? s] s] x'g\ <	 !

)@M hldg s;/L xlNnG5 <	 #

)#M e"sDksf] kl/df0f / tLj|tf	 %

)$M g]kfndf e"sDkLo If]qx? sxfF sxfF kb{5g\ <	 &

)%M ;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <	 (

)^M e"sDksf] ;dodf ejgnfO{ jf:t'snfn] s:tf] k|efj kfb{5 <	 !!

)&M e"sDk cfPsf] a]nfdf 3/x? s;/L a6fl/G5g <	  !#

)*M e"sDk k|lt/f]wL ejg l8hfOgsf] cjwf/0ff s] xf] <	 !%

)(M /fd|f] e"sDkLo sfo{ ;Dkfbgsf nflu ejgdf g/dkgf s;/L Nofpg] <	 !&

!)M ejgsf] nrstfn] s;/L e"sDkLo k|ltlj|mofdf c;/ k'¥ofpF5 <	 !(

!!M /fli6«o ejg ;+lxtf s] xf] <	 @!

!@M O{+6fn] ag]sf] uf/f]jfnf 3/n] e"sDksf] ;dodf s:tf] Jojxf/ b]vfpF5 <	 @#

!#M lsg uf/f]jfnf ejgx?sf] ;+/rgfTds :j?k ;fwf/0f x'g'kb{5 <	 @%

!$M Uff/f]jfnf ejgdf t];f]{ k§L lsg rflxG5 <	 @&

!%M uf/f]jfnf  3/df 7f8f] 808L lsg cfjZos kb{5 <	 @(

!^ M 9'Ëfsf] uf/f]jfnf 3/nfO{ s;/L e"sDk k|lt/f]wL agfpg] <	 #!

!& M Ef"sDkn] cf/;L;L ejgx?nfO{ s;/L c;/ ub{5 <	 ##

!*M cf/;L;L ejgdf ladn] s;/L e"sDk k|lt/f]w ub{5 <	 #%

!(M cf/;L;L ejgdf lkn/n] s;/L e"sDk k|lt/f]w ub{5 <	 #&

@)M cf/;L;L ejgdf lad lkn/ hf]gL{n] s;/L e"sDk k|lt/f]w ub{5 <	 #(

@!M ejgdf e'OF+tnfsf] v'Nnf efun] s;/L e"sDkLo ;+s6 lgDTofpF5 <	 $!

@@M e"sDk uPsf] a]nfdf 5f]6f lkn/x? lsg a9L Ifltu|:t x'G5g\ <	 $#

@#M e"sDkLo If]qdf lsg lzo/ ;anLs[t uf/f] ePsf ejg /f]lhG5g\ <	 $%

@$M ejgdf e"sDkLo k|efj s;/L Go"gLs/0f ug]{ <	 $&

@%M ef/ky lsg dxTjk"0f{ 5 <	 $(

@^M ejgdf ef/ kynfO{ s]n] c;/ kfb{5 <	 %!

&M e"sDkaf6 u}/ ;+/rgfTds c+ux?nfO{ s;/L arfpg] <	 %#

@*M afFlwPsf] uf/f] k|of]u ul/g] ejg lgdf{0f k|ljlw s] xf] <	 %%

@(M afFlwPsf] uf/f] lgdf{0f k|ljlwsf d'Vo ljz]iftfx?	 %&

#)M e"sDk k|lt/f]wL ejgsf] l8hfOgdf husf] dxTj s:tf] 5 <	 %(

#!M e"sDksf] ;dodf ejgx? lsg hldgdf blaG5g\ <	 ^!

#@M e"sDk k|lt/f]wL ejg lgdf{0fdf u'0f:t/ lsg dxTjk"0f{ 5 <	 ^#

ljifo ;"rL

c



cf



lrq ;"rL

!=!	 k[YjLsf] leqL agf}6                                                                                                   !

!=@ 	 cfj/0fdf :yfgLo ;+jfxg wf/f  	 !

!=# 	 k[YjLsf] ;txdf d'Vo 6]S6f]lgs Kn]6x? 	 !

!=$ 	 cGt/Kn]6 l;dfgfsf k|sf/ 	 @

!=% 	 k|Tof:y rfkLo ljsf; / em'/f] rsf{O{ 	 @

!=^ 	 k|Tof:y k|ltIf]k l;4fGt 	 @

!=& 	 ef}ule{s lr/fsf k|sf/ 	 @

@=! 	 s'g} :yndf e"sDkLo t/Ësf] cfudg 	 #

@=@ 	 j8L / ;km]{; j]esf] sf/0fn] pTkGg ult 	 #

@=# 	 k'/fgf] 9fFrfsf] l;:df]u|fkm 	 $

@=$ 	 s]xL k|ltlglwd"ns PlS;nf]u|fdx? 	 $

#=! 	 cfwf/e"t zAbfanL 	 %

#=@ 	 e'h e"sDksf] cfO;f];]:dn gS;f 	 %

#=# 	 lah'nLsf] lrdaf6 a9\bf] b'/L cg';f/ 36\bf] pHofnf]kg 	 ^ 

$=! 	 g]kfnsf] ef}ule{s cjl:ylt / 6]S6f]lgs Kn]6 l;dfx? 	 &

$=@ 	 e"sDksf] P]ltxfl;s k[i7e"ld 	 &

$=# 	 lxdfnosf] ;fdfGo qm; ;]S;g 	 *

$=$ 	 g]kfnsf] e"sDkLo If]q gS;f 	 *

%=! 	 ejgsf] hu xlNnFbf Oglz{of k|efj 	 (

%=@ 	 ejgleq Oglz{of an / ;fk]lIfs ult 	 ( 

%=# 	 ejgsf] k|d'v lbzf  	 !)

%=$ 	 ;Dk"0f{ ;+/rgfTds cËx?df e"sDkLo Oglz{of ansf] k|jfx 	 !)

%=% 	 t];f]{ e"sDkLo wSsfsf] nfuL uf/f]÷lkn/ l8hfOgsf] dxTj 	 !)

^=! 	 ejgsf] s'g} Ps e'hf cGosf] t'ngfdf clt 7'nf] jf ;fgf] x'Fbf klg e"sDkdf ejgn] k|efjsf/L ?kdf 

	 sfo{ ug{ ;Sb}g . 	   !!

^=@ 	 ;fwf/0f cfsf/k|sf/sf ejgn] e"sDkdf /fd|f] sfo{ ;Dkfbg u5{g\ . 	 !!

^=# 	 ef/ k|;f/0f kydf cfPsf] ckem{6 kl/jt{gn] sdhf]/ e"sDkLo Jojxf/ b]vfpF5 .       	 !@

^=$ 	 e"sDksf] a]nf glhs}sf b'O{ ejg Ps cfk;df 7f]lSsg ;S5g\ . 	 !@

&=! 	 lkª / ejg b'j}nfO{ xNnfpFbf p:t} lsl;dn] xlNnG5g\, km/s s] dfq 5 eg] klxnf] dflyaf6 tnlt/ 

	 ´'l08Psf] x'G5, bf];|f] dfly p7fOPsf] x'G5 . 	 !#

&=@ 	 p:t} vfnsf 7f8f] cË -lkn/x?_ Psgf;;+u /fVbf e'OFsf ejgsf ;a} laGb'x? j/fj/ dfqfdf rN5g\ . 	   !#

&=# 	 lkn/ Psgf;;+u /fv]klg ejgsf] Psflt/ a9L ef/ eof] eg] e"sDkn] ejg a6fg{ ;S5 .     	   !#

&=$ 	 Efjgsf 7f8f cËx? -lkn/x?_ km/s km/s prfOsf eP eg]klg e"sDkn] a6fg{ ;S5 .       	   !$

&=% 	 Psfkl§ e'OFtNnf v'Nnf ePsf] ejg e"sDkdf a6fl/G5 . 	 !$

&=^ 	 Efjgsf 7f8f cËx? -lkn/x?_ km/s km/s prfOsf eP eg]klg e"sDkn] a6fg{ ;S5 . 	   !$ 

*=! 	 ljleGg e"sDkLo tLa|tfdf ck]lIft Jojxf/– ;fgf] e"sDkdf dd{t ug{ ;lsg] Iflt xf];\ / zlQmzfnL 

	 e"sDkdf g9nf];\ . 	   !% 

*=@ 	 lkn/df b]lvg] ljs0f{ lr/fn] ejgsf] ef/ axg IfdtfnfO{ sdhf]/ agfOlbG5 —c:jLsfo{ Iflt 	   !^

*=# 	 g/d / em'/f] ;+/rgf— e"sDkLo l8hfOgn] em'/f] vfnsf] ;+/rgf gxf];\ eGg] k|of; u5{ .	   !^

(=! 	 Uff/f]n] bjfa y]Ug ;S5 t/ tGsfO{ y]Ug ;Sb}g . 	           !&

(=@ 	 ;fdfu|Lx?df tGsfOsf] kl/If0f — g/d / em'/f] ;fdfu|Lx? 	           !& 

(=# 	 g/d l;qmL l8hfOg 	 !*

(=$ 	 cf/;L;L ejgsf] l8hfOgM alnof]] lkn/ sdhf]/ lad x'g'k5{— ejgsf ljleGg efux? pko'Qm cfsf/df  

agfO{ ltgLx?df ;xL dfqfdf 808L k|of]u u/]/ of] k|fKt ug{ ;lsG5 . 	 !*

!)=! 	 ejgsf] :jtGq sDkg k|ltlj|mof Mcl3kl5 ug]{ rfn cfjlws x'G5 . 	 !(

!)=@ 	 ;+/rgfx?sf] d"ne"t k|fs[lts cjlw w]/} xb;Dd km/s k5{ . 	 !(

O



!)=# 	 zlQmzfnL e"sDkdf hldgsf] rfn ljleGg cjlwsf t/Ëx?af6 k|;fl/t x'G5 . 	 @)

!)=$ 	Pp6} hldg sDkgdf klg ljleGg ejgn] ljleGg k|ltlj|mof b]vfpF5g\ .	 @)

!!=! 	 g]kfnsf] e"sDkLo If]q gS;f M g]kfnsf] clwstd efu pRr e"sDkLo If]qdf kb{5 . 	   @!

!@=!	 uf/f]jfnf ejgsf d"n cËx? —uf/f]x? e"sDkLo ansf] lbzf k|lt ;+j]bgzLn x'G5g\ . 	   @#

!@=@ 	 uf/f]x? cfk;df afFlwg'sf kmfObf—of] tj dfq ;Dej 5 hj uf/f]x? /fd|/L afFlwPsf x'G5g\ .	 @#

!@=# 	 kftnf] uf/f]df e"sDksf] vt/f a9L x'G5—prfO / nDafOnfO lglZrt ;Ldfleq /fVg' kb{5  . 	   @$

!#=!  	uf/f]jfnf ejgdf afs; lj|mof ;'lgZrt ug{sf] nfuL cfjZos tTjx? 	 @%

!#=@ 	 uf/f]jfnf ejgdf sdhf]/ uf/f]af6 alnof] uf/f] tkm{ ef/ x:tfGt/0f ePsf] If]q uf/f] Vf—! n] s—! / s—@ nfO{  

tfG5, To:t} v—@ n] s—! / s—@ nfO{ ws]N5 . 	 @%

!#=# 	 uf/f]jfnf ejgdf ‰ofn 9f]sfn] uf/f]nfO{ sdhf]/ ul/lbG5 . ;a} uf/f]dfly /xg] u/L lnG6]n k§L lbg'k5{ .  	 @^

!#=$ 	 Uff/f]jfnf ejgdf e¥ofËsf] e"sDk k|lt/f]wL lj:t[tLs/0f cToGt} xf]zLof/Lk"j{s l8hfOg / lgdf{0f ug'{ kb{5 .    	 @^

!$=! 	 Uff/f]jfnf ejgdf t];f]{ aGwgn] e"sDk k|lt/f]wdf ;'wf/ NofpF5 . 	         @&

!$=@  !((# sf] nft'/ e"sDk -eWo ef/t_ M lsNn/L ufpFdf Pp6f uf/f]jfnf 3/df ePsf] t];f]{ k§Ln] ubf{ e'OFFrfnfn]] 

	 s'g}klg c;/ k'¥ofPg .	         @&

!$=# 	 lnG6n k§Lsf]  aËofO{	 @*

!$=$ 	uf/f]df nufO{g] 9nfg / sf7sf k§Lx?	 @*

!%=! 	 uf/f]jfnf ejgsf pk PsfO— e"sDksf] ;dodf uf/f]n] 5'§} PsfOsf] ?kdf sfd u5{ . 	  @(

!%=@  rf/kfvf 5fgf ePsf] uf/f]jfnf ejgsf] e"sDkLo k|ltlj|mof . uf/f]df 7f8f] 808L k|of]u ul/Psf] 5}g . 	  @(

!%=# 	 uf/f]jfnf ejgdf l;n txdf t];f]{ lrKNofO{— 7f8f] 808L 5}g . 	  @(

!%=$ 	uf/f]jfnf ejgdf 7f8f] 808L— uf/f]sf] Jojxf/df kl/jt{g	 #)

!%=% 	 uf/f]jfnf ejgdf v'nf efusf] s'gfdf rs]{sf] x'G5 . v'Nnf efusf] jl/kl/ ;anLs/0fn] rs{g lbb}+g . 	  #)

!^=! 	 Ps k/Dk/fut 9'Ëfsf]] uf/f]sf] qm; ;]Szg —9'Ëf ljgfsf] df]6f] uf/f] aLraf6 b'O{ v08df ljeflht x'G5 .	 #!

!^=@ 	 k/Dk/fut 9'Ëfsf] uf/f]jfnf 3/sf d'Vo ;d:ofx?— ejgsf ljleGg cËx?  h:t} uf/f],  5fgf cflb  aLrsf] 

	 aGwgsf] sdL g} o:tf 3/x?sf] c;kmntfsf d'Vo sf/0f x'g\ .	 #!

!^=#M 	 9'Ëfsf] uf/f]df jf/kf/ a:g] 7"nf 9'Ëfsf] k|of]u —uf/f]nfO{ 5'l§gjf6 hf]ufpg cTofjZos 5 . 	  #@

!^=$ 	 clgoldt cfsf/sf 9'Ëfsf] uf/f]jfnf 3/df sf]k' k§L -lnG6n_ cToGt h?/L x'G5—o;n] ejgnfO{ Ps l9Ssf /fV5 / 

	 ;a} uf/f] Psh'6 eP/ e"sDk k|lt/f]w u5{ .	 #@

!&=! 	 ejgsf] s'n e"sDkLo ef/ dflyaf6 tnlt/ a9\b} hfG5 .	 ##

!&=@	 e'OF lad;+u} df]l8G5 t/ ;a} lkn/x?nfO{ Ps};fy rnfpF5 . 	  ##

!&=# 	 e"sDksf] ;dodf uf/f]x? lkn/;+u} rN5g\ .	 ##

!&=$ 	 e"sDkLo sDkgn] ejgsf cËx?df lyrfO / tGsfO kl/jt{g eO/xG5 —o:tf cËsf b'a} df]x8f ;anLs[t ug'{k5{ .	 #$

!&=% 	 leGbfleGb} e"sDkLo sfo{ ;Dkfbg b]vfpg] ejgsf b'O{ km/s l8hfOg—ladeGbf lkn/ alnof] x'g'k5{ .	 #$

!*=! 	 laddf 808Lx?sf] ;anLs/0f r'/Lx?n] d'Vo 808LnfO{ aflx/lt/ aflËgaf6 hf]ufpF5g\ .	 #%

!*=@ 	 laddf b'O{ lsl;dsf Iflt – nRsfOn] ubf{ x'g] Iflt /f]lhG5 . d'Vo 808Ln] tGsfO{sf] sf/0fn] pTkGg annfO{ k|lt/f]w 

	 u5{ eg] r'/Ln] lzo/ an k|lt/f]w u5{ .	 #%

!*=# 	 laddf d'Vo 808Lsf] dfqf / :yfg—logLx?n] nRsfOsf] sf/0fn] pTkGg x'g] tGsfO k|lt/f]w ub{5g\ . 	  #^

!*=$ 	e"sDkLo ladx?df 808Lsf] ;anLs/0f—  r'/Lsf 5]px?nfO{  !#%)df df]8\g' kb{5 . 	  #^

!*=% 	 laddf 7f8f] r'/Lsf] kl/df0f / :yfg–cfOP; !#(@) n] tf]s] adf]lhd  r'/L— r'/L aLrsf] clwstd b'/Ln] 

	 /fdf] e"sDkLo Jojxf/sf] ;'lglZrttf u5{ .  	 #^

!*=^ 	 ladx?df 808Lsf] ;anLs/0fsf] lj:t[tLs/0f -cfOP; !#(@) —!((# cg'';f/_ 	 #^

!(=!	 lkn/df 808L ;anLs/0f—glhs—glhs aflwPsf r'/Ln] zlStzfnL e"sDkdf lkn/sf] sfo{;Dkfbg 

	 k|lqmofdf ;'wf/ NofpF5 .  	 #&

!(=@ 	 e"sDkLo lkn/df 808L ;anLs/0f—ef/tLo ;+lxtf cfOP; !#(@)–!((# cg';f/ !#%)sf] c+s'zsf] glhs glhs 

	 afFWg] . 	   #&

!(=# 	 s+lqm6nfO{ 7fpFdf /fVgsf] nflu cltl/St r'/Lsf] cfaZostf kb{5—!#%)c+s'z ;lxtsf] r'/LnfO{ aflx/ hfgaf6 

	 /f]Sgsf] nflu l; cfsf/sf] r'/L 808L rflxG5 . 	 #*

!(=$ 	 lkn/df 7f8f] 808L / r'/Lx? /fVg]— lkn/sf 5]px? / 808L vK6\ofOPsf] nDafOe/ glhs÷glhs r'/L afFw]/ ;'/lIft 

ug'{k5{ .	 #*

O{



@)=! 	 ejgsf] lad—lkn/ hf]gL{ cToGt ;+j]bgzLn efu xf] —ltgLx?sf] l8hfOg ug'{kb{5 . 	   #(

@)=@ 	 hf]gL{df cfpg] tfGg] —ws]Ng] ann] zlStzfnL e'OFrfnf]df hf]gL{df ck"/0fLo Iflt k'¥ofpF5 . 	   #(

@)=# 	 lkn/ hf]gL{df glhs u/L /flvPsf r'/L—!#% l8u|L c+s'z ;lxtsf] r'/Ln] hf]gL{df cfpg;Sg] lj;Ëltx? 

	 k|lt/f]w ub{5 .	 #(

@)=$ 	hf]gL{df t];f]{ r'/L afFWg]— ltg r/0fdf of] sfd ug]{ 	 $)

@)=% 	 aflx/L hf]gL{df lad c8\sfOPsf]–hf]gL{ If]qdf ladsf] ljj/0f 	 $) 

@)=^	 leqL hf]gL{df ladsf] 808L c8\sfOPsf] – lrq-s_ / -v_n] hf]gL{ If]qsf] ladsf] ljj/0f b]vfpF5 .       	 $) 

@!=! 	 cf/;L;L ejgsf e'OFtNnf kfls{Ësf] nflu v'Nnf 5fl8Psf] .  ef/tsf zx/L If]qx?df ;fdfGotof o:tf] ul/G5 .	 $!

@!=@ 	 v'Nnf e'OFtNnf ePsf dflyNnf tNnfx? Pp6} l9Ssfsf] ?kdf ;+u} rN5g\ — o:tf ejgx? pN6f] kfl/Psf 

	 bf]nsh:t} x'g\ .	 $!

@!=# 	 v'Nnf e'OFtNnf ePsf dflyNnf tNnfx? Pp6} l9Ssfsf] ?kdf ;+u} rN5g\ — o:tf ejgx? pN6f] kfl/Psf bf]nsh:t} 

	 x'g\ .	 $@

@!=$ 	 v'Nnf e'OFtNn] ejg– df}h'bf l8hfOg k2lt jf:tljs ;+/rgf;+u d]n vfFb}g . 	 $@

@!=%  e'OFtNnfdf uf/f] nufpg' v'Nnf e'OFtNnfsf] ;d:of x6fpg] ;a}eGbf pQd pkfo xf] . 	   $@ 

@@=! 	 5f]6f] lkn/ ;lxtsf] 3/—k|foM b]lvg] b'O{ pbfx/0f . 	 $#

@@=@ 	 5f]6f lkn/x? a9L b/f] x'G5g\ / e"sDksf] ;dodf cUnf] lkn/n]eGbf w]/} an cfslif{t ub{5–l8hfOg ubf{ of] s'/fnfO{ 

	 ljrf/ ug'{k5{ .	        $#

@@=# 	 cf/;L;L ejgdf v'Nnf e'OFtNnf— e'OFtNnfsf] lkn/df w]/} Iflt k'Ug uO{ ejg k"0f{ ?kdf elTsG5 . 	 $#

@@=$ 	 lkn/sf] k|efjsf/L prfO -h'g efu df]l8g ;S5_ nfO{ bfofFjfofFsf uf/f]x?af6 /f]s]sf] 5 – v'Nnf efusf] prfO 

	 sd 5 eg] xf]rf] lkn/ c;/ ;a}eGbf uDeL/ x'G5 . 	        $$

@@=% 	 s]xL lkn/x?df xf]rf] lkn/ c;/ ;lxt ejgdf ;anLs/0f ljj/0f– xf]rf] lkn/sf] nflu cltl/St cfaZostf 

	 ;DaGwL hfgsf/L cfOP; !#(@) –!((# df lbOPsf] 5 . 	        $$

@#=! 	 s+lqm6sf] lzo/ uf/f] e"sDk k|lt/f]wsf] nflu pTs[i6 ;+/rgfTds k|0ffnL xf] . 	          $%

@#=@ 	 cfwf/ gS;f (Floor Plan) lzo/ uf/f]df ;d?ktf x'g'kb{5—o;n] ejgnfO{ a6fl/g lbFb}g . 	          $%

@#=# 	 cff/;L;L ejgdf lzo/ uf/f]– ljleGg cfsf/x? ;Dej 5g\ . 	        $^

@#=$ 	 cfOP; !#(@)–!((# cg';f/ lzo/ uf/f]df d'Vo ;anLs/0fsf] ljj/0f–/fd|f] e"sDkLo Jojxf/sf] pkfosf nflu 

	 808Lsf] l86]lnª dxTjk"0f{ x'G5 . 	        $^

@$=! 	 nlrnf] cfwf/df v8f ePsf ejg sd xlNnG5g\–of] k|ljlwnfO{ cfwf/ k[ysLs/0f elgG5 .	          $&

@$=@ 	e'h c:ktfnsf] hldgd'gLsf] (Basement) b[io–;g\ @))!sf] e"sDkdf ;fljssf] lhNnf c:ktfn ejg elTsPkl5 

	 cfwf/ k[ysLs/0f u/L agfOPsf] . 	        $*

@$=# 	 e"sDkLo zlSt zf]ifs pks/0fx?–k|To]s pks/0f lglZrt ejgsfnflu pko'St x'G5 . 	          $*

@%=! 	 ljleGg ef/sf nfuL ef/ky 	        $(

@%=@ 	 t];f{ ;+/rgfTds c+ux? (Diaphram)sf] lj?k0f (In-plane deformation) 	          $(

@%=# 	 ejgsf] ;+/rgfTds k|lqmof h;n] Ogl;{of zlStnfO{ k|lt/f]w ub{5 . 	        %)

@%=$ 	9nfg / 7f8f ;+/rgfTds c+ux?sf] sd;n hf]8fO{sf] kl/0ffd  — ;g\ @))! Dff ef/tdf uPsf] e"h e"sDksf] a]nfdf 

	 9n]sf] 9nfg 3/ .	 %)

@^=! 	 cf/;L;L ejgsf] cfwf/ gS;fdf ;+/rgfut k|m]ldª 	 %!

@^=@ 	 lkn/jfnf ejg (Moment Resisting Frame) df lg/Gt/tf gePsf lkn/x? e"sDkLo hf]lvdsf lx;fan] 

	 xflgsf/s x'G5g\ .	 %!

@^=# 	 ejgdf /x]sf ;+/rgfTds uf/f]x?df ePsf v'Nnf efu -em\ofn—9f]sf_ 	 %@

@^=$ 	 ;+/rgfTds c+u otfptf ;g{ hfFbf ef/kysf] cjf~5gLo kl/jt{g / ljefhg 	 %@

@^=% 	 ejgsf uf/f]x?sf] unt ljGof; 	 %@

@^=^ 	 ;+/rgfTds uf/f]x?df ldl>t ef/ky 	 %@

@&=! 	 e'OFrfnf]sf] ;dodf u}/ ;+/rgfTds c+ux?sf] Jojxf/ 	 %#

@&=@ 	 u}/ ;+/rgfTds c+ux?sf] ;'/Iffsf] nfuL u}/ OlGhlgol/Ë pkfo . of] ;fdfGo /0fgLltn] 5'6\6f5'6\6} x}g, 

	 ;d"xut ?kdf ;'/Iff k|bfg ub{5 .	 %$

@&=# 	 u}/ ;+/rgfTds c+ux?sf] ;'/Iffsf] nfuL lgwf{/0f -OlGhlgol/Ë_ pkfo	 %$

@&=$ 	u}/ ;+/rgfTds c+ux?sf] ;'/Iffsf] nfuL OlGhlgol/Ë pkfo 	 %$

p



@&=% 	 hldgsf] xNnfO{eGbf km/s u}/ ;+/rgfTds c+usf] xNnfO{ 	 %$

@*=! 	 afFlwPsf] uf/f] k|of]u ul/g] ejg lgdf{0f k|ljlw	 %%

@*=@ 	 lgdf{0f l;nl;nf 	 %%

@*=# 	 lgdf{0f l;nl;nf 	 %^

@*=$ 	lgdf{0f l;nl;nfsf] kmfO{bf 	 %^

@(=!	 ;du| Hofldlto ljz]iftf 	 %&

@(=@	 afFlwPsf] uf/f] k|of]u ul/g] k|ljlwsf] 3/sf] nfuL k|fyldstf lbO{Psf] Hofldlto cfsf/  	 %&

@(=#	 afFlwPsf] uf/f] k|of]u ul/g] 3/sf] cfwf/ gS;fsf] ;a} s'gfdf 7f8f] aGwg b]vfO{Psf]— 7f8f] aGwgn] gaflwPsf 

	 s'g} uf/f] 5}gg\ .	 %&

@(=$	 afFlwPsf] uf/f] k|of]u ul/g] k|ljlwsf nfuL hu — 7f8f] aGwg / ladlagfsf] c;'b[l9s[t 9nfgaf6 z'? x'G5 . 	 %*

@(=% 	 7f8f] / t];f]{ aGwgdf 808Lsf] ;+of]hg 	         %* 

#)=! 	 ;'gfdL t/+u — 7"nf] ;'gfdL cfpFbf ;d'G› lsgf/sf ejgx? 8'Ag ;S5g\ . 	 %(

#)=@ 	 cl:y/ le/fnf] kxf8L l9:sfx?—kxf8df klx/f] ljz]if rf;f]sf] ljifo xf . 	 %(

#)=# 	 ;g\ !(*% sf] d]lS;sf] e"sDk— :yfgLo :ynut k|ltlqmofsf] pbfx/0f 	 %(

#)=$ 	df6f] t/nLs[t gx'g]  cj:yfsf nfuL husf] /fd|f] l8hfOg — 9nfgsf 6fO{ aLd lkn/sf] dWoefuaf6 

	 k[ys husf] dfyL /flvPsf] .	 ^)

#)=% 	 t/nLs/0f x'g] ;Defjgfo'St df6f]sf] nfuL  kfO{n hu (Pile Foundation) 	 ^)

#!=! 	 e"sDksf] wSsfn] t/nLs/0f ePsf] hldg 	 ^!

#!=@ 	 t/nLs/0f ePsf] df6f]sf] tx — t/nLs[t df6f]sf] tx hldgsf] dflyNnf] txeGbf ulx/fO{df x'g;S5 . 	 ^!

#!=# 	 hldgdf ba]sf / hldgdfyL pq]sf ;+/rgf	 ^!

#!=$ 	 hldgsf] t];f]{ km}nfj6 — -s_  7f8f] le/fnf] hldgdf e":vng -v_ sd le/fnf] hldgsf] w:;fO{ 	 ^@

#!=% 	 t/nLs/0f lgoGq0fsf pkfox? 	 ^@ 

pm



tflnsf ;"rL

#=! ljZjJofkL e"sDkLo ultljlw 	 %
#=@ PdP;s] :s]n cg';f/ sDkg tLj|tf VIII sf] ljj/0f 	 %

#=# ljleGg tLa|tfdf lzv/ e"—k|j]u (PGA)sf] dfg 	 ^
$=! g]kfndf cfPsf s]xL e"sDkx? 	 &

P
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e"sDk dfu{bz{s ;'emfje"sDk dfu{bz{s ;'emfj !

e""sDk hfg] sf/0fx? s] s] x'g\ <

k[YjL / o;sf] leqL agfj6 

c/af}+ aif{ klxn] kbfy{sf lazfn ;d"xsf] ;dfof]hg eO{ k[YjLsf] pTklQ 
ePsf] lyof]  . of] ;dfof]hgaf6 7"nf] kl/df0fdf tfk pTkGGf eof]  . 
k[YjL la:tf/} ;]nfpFb} hfFbf a9L ux|f} / a9L 3gTj ePsf kbfy{x? 
k[YjLsf] s]Gb|df Pslqt eP eg] ck]Iffs[t sd 3gTj ePsf kbfy{x? 
k[YjLsf] ;txdf cfP / ljleGg txx? aGb} uP . o; cg';f/ k[YjLnfO{ 
$ txdf af8\g ;lsG5 . -!_ dWoefu -cw{Aof; nueu !@() lsld_ 
-@_ afXo—dWoefu -df]6fO nueu @@)) lsld_ -#_ cfj/0f (Mantle) 
-df]6fO nueu @()) lsld_ -$_ aflx/L–;tx -df]6fO nueu % 
b]vL $) lsld_ . lrq !=! df oL txx? b]vfOPsf 5g\  . dWoefu 
7f]; x'G5 / o;df ux|f} wft'x? h:t} lgSsn, kmnfd cflb x'G5g\ 
eg] aflx/L–;txdf a;fN6, u|]gfO6 h:tf xn'sf kbfy{x? x'G5g\  . 
afXo—dWoefu t/n ca:yfdf x'G5 eg] cfj/0f aUg ;Sg] ca:yfsf] 
cw{—t/n x'G5 . dWoefudf cg'dflgt tfkqmd nueu @%)) l8u|L 
;]lG6u|]8, rfk nueu $) nfv afo"d08nLo bjfa -$)%#))PdlkP_ 
/ 3gTj nueu !#=% u|fd÷l;l; x'G5, hals k[YjLsf] ;txdf oxL 
tYof+sx? qmdzM @% l8u|L ;]lG6u]|8, ! afo"d08nLo bjfa / !=% 
u|fd÷l;l; x'G5 .

e"k6n
cfj/0f

afXo—dWoefu

dWoefu

lrq !=! M 
k[YjLsf] leqL agf}6

k||jfx 

k[YjLsf] dWoefu / aflx/L ;txsf] aLrdf ljBdfg tfkqmd / rfksf] 
ljzfn km/ssf sf/0fn] ;+jfxg wf/f (Convection Current) sf] 
;[hgf x'G5 -lrq !=@_, h;/L s'g} efF8fdf kfgL ttfpFbf efF8fsf] 
lkFwaf6 o;sf] ;txtkm{ / ;txaf6 lkFwtkm{ kfgLsf ;;fgf kmf]sfx? 
rn]sf] b]lvG5 . o;nfO{ ;+jfxg k|jfx (Convective Flow) elgG5 . 
o; k|lqmofnfO{ rflxg] tfkLo zlQm k[YjLsf] leqL efudf /x]sf 
r§fgx?df cGtlg{lxt /]l8of]wdL{ tTjx?sf] lg/Gt/ IfoLs/0faf6 k|fKt 
x'G5 . oL ;+jfxg wf/fx?n] k[YjLsf]  leqL efudf k|jfx Nofp5g\ . 
tftf, klUnPsf nfefx? k[YjLsf] ;txdf cfpF5g\ / ;txdf ePsf 
lr;f r§fgL lk08x? k[YjLsf] leqL efudf hfG5g\ . pRr tfkqmd / 
rfksf] sf/0fn] oL r§fgL lk08x? klUnP/ k'gM nfefsf] ?kdf s'g} 
;dodf s'g} csf]{ 7fpFaf6 aflx/ lg:sG5g\ . k[YjLsf] ljleGg :yfgdf 
o;sf] ;txd'gL o:tf cg]sg k|jfxx? eO/x]sf x'G5g\ h;n] ubf{ 
k[YjLsf] ;txsf ljleGg efux? ljleGg lbzfx?df rln/x]sf x'G5g\ . 

 lrq !=@ M 
cfj/0fdf :yfgLo ;++jfxg wf/f   

Kn]6 6]S6f]lgs

cfj/0f (Mantle) df ePsf] ;+jfxg k|jfxsf sf/0fn] e"k6n / 
cfj/0fsf] dflyNnf] efu tftf] / klUnPsf] afXo—dWoefu (Outer 
Core) dflylt/ t}/G5g\  . e"k6n / cfj/0fsf] dflyNnf] efux?sf] 
t}/fO{ 6'qmfx?df x'g] ub{5 . o:tf 6'qmfx?nfO{ 6]S6f]lgs Kn]6 elgG5 . 
k[YjLsf] ;txdf ;ft d'Vo / y'k|} ;;fgf 6]S6f]lgs Kn]6x? 5g\ -lrq 
!=#_  . oL Kn]6x? ljleGg lbzftkm{ / 7]nfO{sf] bafjn] ubf{ ljleGg 
ultdf rln/x]sf x'G5g\  . s'g} a]nf cufl8sf Kn]6 k5fl8sf] Kn]6 
eGbf l9nf] ultdf rNbf k5fl8sf] Kn]6n] cl3Nnf]nfO{ 7]N5 / 7]nfO{sf] 
bjfan] ubf{ kj{tx?sf] lgdf{0f x'G5 . csf]{tkm{ slxn]sfxLF b'O{ Kn]6x? 
Ps csf{af6 6f9f—6f9f x'b} hfG5g\ / wfFhfx? (rifts) sf] lgdf{0f x'G5 . 
csf]{ cj:yfdf b'O{ Kn]6x? km/s jf Ps} lbzftkm{ ;Fu;Fu} rN5g\ . 
Kn]6sf] l;dfgfdf x'g] oL tLg k|sf/sf cGt/lqm|ofx? -lrq !=$_ 
qmdz: s]lG›s[t (converging), ljs]lG›s[t (diverging) / ?kfGtl/t 
(transforming) x'g\  . slxn]sfxL kf/:kl/s 7]nfO{df ;xefuL x'g] 
s'g}klg Kn]6 tn hfgsf] nflu tof/ x'Fb}gg\ -h:tf] ls lxdfnodf 
b]lvG5_, oL Kn]6x?sf] ;fk]lIft ult k[YjLsf] ;txdf ljleGg 7fpFdf 
km/s km/s x'G5g\, h'g cf};tdf s]xL ;]lG6ld6/b]lv bzf}+ ;]lG6ld6/ 
k|ltjif{ ;Dd x'Gf;S5 .

lrq !=# M 
k[YjLsf] ;txdf d'Vo 6]S]S6f]lgs Kn]6x?

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+



2

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

e"sDk dfu{bz{s ;'emfj !

e"sDk

r§fgx? nlrnf kbfy{ (elastic material) af6 ag]sf x'G5g\ . To;}n] 
ljzfn 6]S6f]lgs Kn]6x?sf] aLrdf x'g] cGtlqm{ofx? -h:t} kf/:kl/s 
3if{0f,kf/:kl/s bjfa jf Ps Kn]6 csf]{d'gL wl;g'_ n] ubf{ k}bf 
x'g] s'RofO{ (deformation) ;Fu} tL r§fgx?df zlQm (elastic strain 
energy) ;+ro x'G5  . t/ r§fgdf kfOg] kbfy{x? s8f t/ ;lhn} 
k'm6\g] vfnsf (Brittle) klg x'G5g\  . hj oL r§fgx?df ;+u|lxt 
zlQmsf] bjfa logLx?sf] cj/f]w Ifdtf (strength) eGbf j9L x'G5 tL 
b'O{ Kn]6x? 6'lqmO{ rnfodfg x'G5g\ -lrq !=@_ / 7"nf] dfqfdf ;++lrt 
zlQm lgisflzt x'G5  . pbfx/0fsf] nflu ;g\ @))! df ef/tsf] 
e'hdf uPsf] e"sDkdf lgisflzt zlQm ;g\ !($% df lx/f]lzdfdf 
v;fOPsf] k/df0f' adaf6 pTkg zlQmeGbf $)) u'0ff j9L lyof] .

lrq !=$ M 
cGt/Kn]6 l;dfgfsf k|sf/

s]lGb|s[t l;dfgf

?kfGtl/t l;dfgf

ljs]lGb|t l;dfgf

r/0f  s

lrKnfO

r/0f  u

r/0f  v

lrq !=% M 
\k|Tof:y rfkLo ljsf; / em'/f] rsf{O{ lrq !=& M ef}ule{s lr/fsf k|sf/

;
+u

|lx
t 

lr
Kn

fO
{

k|T
o

f:
y

 k
|lt

/f
]w

lrKnfO{

zlQm 
;+ro

zlQm      
lj;h{g

;do -jif{_

;do -jif{_
k|antf

lrq !=^ M k|Tof:y k|ltIf]k l;4fGt

crfgs ePsf] lrKnfO{ jf eFrfO{n] ubf{ lgisflzt zlQmn] zlQmzfnL 
t/Ëx? pTkGg ub{5 h'g k[YjLsf] leqL efu / o;sf] ;txdf ;a} 
lbzftkm{ km}nG5g\ . o;n] k[YjLsf] ;txnfO{ g/fd|/L xNnfpF5 h;nfO{ 
xfdL e"sDk eGb5f}F  . e"sDkkl5 ef}ule{s lr/fx?df zlQm (Strain 
Build-up) ;+ro x'g] k|lqmof k'gM z'? x'G5 -lrq !=^_ / of] k|lqmof 
lg/Gt/ bf]xf]l/O{/xG5 . o;/L r§fgL hf]gL{x?df zlQm ;+ro x'Fb} hfg] 
/ lgisflzt x'g] qmdnfO{ e"ue{ljb\x? …k|Tof:y k|ltIf]k l;4fGtÚ 
(Elastic Rebound Theory) eGb5g\  . ef}ule{s lr/fsf] lrKnfO{ 
x'g] d'Vo :yfgdf ;fdfGotof cfoftfsf/sf (Oblong) lqcfoflds 
(Three Dimensional) cfotg (Volume) aGb5 h;sf] nfdf] afx' 
bzf}+ lsnf]ld6/ nfdf] x'g;S5 .  

e"sDk / ef}}ule{s lr/fx?sf] lsl;d 

;+;f/sf clwsf+z e"sDkx? 6]S6f]lgs Kn]6sf l;dfgfx?df hfg] 
ub{5g\  . o:tf e"sDkx?nfO{ cGt/ Kn]6 e"sDk (Inter Plate 
Earthquake) elgG5  . !(() ;fnsf] g]kfn–ef/t e"sDknfO{ o; 
k|sf/sf] pbfx/0fsf] ?kdf lng ;lsG5  . s}og e"sDkx? Kn]6 
l;dfeGbf k/ tyf Kn]6leq g} klg hfg ;S5g\  . ;g\ !((# sf] 
ef/tsf] nft'/ e"sDk o;sf] pbfx/0f xf]  . o:tf e"sDkx?nfO{ 
cfGtl/s Kn]6 e"sDk (Intra-Plate Earthquake) elgG5  . b'j} 
lsl;dsf e"sDkx?df ef}ule{s lr/fx?df ePsf] lrKnfO{ 7f8f] tyf 
t];f]{ b'j} lbzftkm{ x'g ;S5 h;nfO{ lgdHhg lrKnfO{ (Dip Slip) 
elgG5 . ;fy} o:tf] lrKnfO{ bfofFjfofF (Lateral Direction) tkm{ klg 
x'g;S5,h;nfO{ gltnDj lrKnfO{ (Strike Slip) elgG5 -lrq !=&_ . 
logLx? obfsbf Ps csf{dfyL xfjL x'g;S5g\ . 

lgdHhg lrKnfO{
ef}ule{s lr/f

gltnDj lrKnfO
ef}ule{s lr/f

;Gbe{ ;fdfu|L

1. 	 Bolt,B.A., (1999), Earthquakes, Fourth Edition, W. H. Freeman 
and Company, New York, USA

2. 	 http//earthquake.usgs.gov/faq/ 
3. 	 http//neic.usgs.gov/neis/general/handouts/generalseismicity.html
4. 	 http//www.fema.gov/kids/quake.htm

n]vs	 M ;L=jL=cf/=d"lt{, cfOcfO6L, sfgk'/, ef/t 
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb, 		

 gofFlbNnL,  ef/t 
cg'jfbs	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL,  

 e/tk'/, lrtjg
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

 Go"lhNofG8

h'g ;txdf tL Kn]6x? lrlKnG5g\ jf efFlrG5g\ To;nfO{ ef}ule{s 
lr/f (Fault) elgG5 . oL lr/fx? (Faults) sf] lardf crfgs x'g] 
lrKnfO{ (Sudden Slip) e"sDksf] sf/0f aGb5  . Kn]6x?sf] ljrdf 

gltnDj lrKnfO
ef}ule{s lr/f

lgdHhg lrKnfO{
ef}ule{s lr/f
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hldg s;/L xlNnG5 <

e"sDksf] ;dodf 7"nf] dfqfdf lgisfl;t x'g] zlQm t/Ësf ?kdf 
k[YjLsf ljleGg txx?af6 rf/}lt/ km}nG5g\  . oL t/Ë jf nx/x? 
ljleGg txx?df cfjlt{t, k/fjlt{t x'Fb} k[YjLsf] ;tx;Dd k'U5g\ . oL 
t/Ëx? b'O{ k|sf/sf x'G5g\— ef}ule{s t/Ë / ;tx t/Ë . ;tx t/Ë 
k[YjLsf] ;tx jf glhsaf6 ofqf ub{5 eg] ef}ule{s t/Ë ;txleqaf6 
-lrq @=!_ ofqf/t x'G5 . ef}ule{s t/Ë b'O{ lsl;dsf x'G5g\M lk—j]e 
-t/Ë_ / P;—j]e -t/Ë_ . To:t} ;tx t/Ë -j]e_ klg b'O{ lsl;dsf 
x'G5g\M ne—j]e / /]nL j]e . e"sDksf] ;dodf lgisfl;t zlQmn] hj 
glhs} /x]sf] kbfy{sf s0fnfO{ hf]8n] ws]N5, To; s0fn] csf{nfO{ 
ws]N5 / Psn] csf{nfO{, csf{n] csf{nfO{ qmdzM ws]Nb} hfG5  . 
o;k|sf/ s0fx?df sDkg ;[hgf x'G5 . s0fx? Pp6f lglZrt qmddf 
vfFlbg] / tGsg] k|lqmofaf6 u'lh|G5g\ . olb s0fx?sf] sDkgsf] lbzf / 
t/Ëx? k|;f/0f x'g] lbzf Pp6} 5 eg] o:tf lsl;dsf j]]enfO{ lk j]e 
elgG5 . P; j]edf t/Ë k|;f/0f x'g] lbzf / kbfy{sf s0fx? sDkGg 
x'g] lbzf k/:k/ nDj?kdf /xG5g\  -lrq g+= @=@_ . ne–j]en] ;txdf 
P; j]en] h:t} ult ;[hgf ub{5 t/ tnlt/ jf dflylt/ x}g t];f]{ 
lbzflt/ dfq} ult ;[hgf x'G5 . /]nL j]en] kbfy{sf s0fx?nfO{ 7f8f] 
;txdf c08fsf/ (Elliptic path) af6f]df rnfpF5  -t];f]{ ult, zlQm 
k|;f/ x'g] lbzflt/ x'G5_ .

;km]{; j]e

Ef}ule{s txx?

Dff6f]

;+/rgf

Eff}ule{s 
wfFhf

lrq @=!M s'g} :yndf e"sDkLo t/·x?sf] cfudg

lk–j]e ;j}eGbf l56f] ultsf] t/Ë xf] / To;kl5 qmd;M P;, ne / 
/]nL j]e kb{5g\\ . pbfx/0fsf] nflu lk / P;\ j]esf] ult u|]gfO6 -s8f 
vfnsf] r§fg_ df qmdzM nueu $=* / # lsld k|lt;]s]08 x'G5 . 
lk–j]e 7f];, t/n / Uof; ;j} dfWodaf6 ofqf ug{ ;S5 t/ P; 
j]e 7f]; dfWoddf dfq ofqf ug{ ;S5 . P; j]en] Pn j]e;Fu ldn]/ 
k[YjLsf] ;txdf  zlQmzfnL sDkGg u/fp5 / ef}lts ;+/rgfx?df 
;jf{lws Iflt k'¥ofpF5 . hj lk / P;\ j]e k[YjLsf] ;tx;Dd k'U5g\, 
ltgLx?sf] clwsf+z zlQm k[YjLsf] leqtkm{ k/fjlt{t eO;s]sf 
x'G5g\  . s]xL zlQm df6f] / r§fgsf ljleGg txaf6 k'gM k/fjlt{t 
eO{ k[YjLsf] ;tx;Dd k'U5 . k[YjLsf] ;txdf o;sf] ulx/fOdf eGbf 
sl/j bf]Aj/ g} sDkGg x'G5  . hldgd'lg k'l/Psf ;+/rgfx?n] sd 
k|j]u cg'ej ug]{ ePsf]n] o:tf ;+/rgfx?sf] l8hfOg ubf{ cS;/ sd 
sDkgsf] nflu g} l8hfOg ul/G5 . 

tGsg]P;—j]e

ne j]e\

/]nL j]e
7f8f] ;txdf 

c08fsf/ rfn

t];f]{ ;txdf rfn

vfFlbg]

lrq @=@ M j8L / ;km]{; j]esf] sf/0fn] pTkGg ult (FEMA 
99, Non-Technical Explanation of the NEHRP Recommended 

Provisions af6 ;fef/)

e"sDk dfks oGq

e"sDkn] pTkGg u/]sf] t/Ëx? kQf nufO{ e"sDksf] dfqf gfKg] 
oGqnfO{ l;:df]u|fkm elgG5 . o;df tLgcf]6f efux? x'G5g\ M ;"rs 
-Sensor_ clen]]vs -recorder_ / dfks -timer_ . of] oGqn] s;/L 
sfd u5{ eGg] s'/f lrq @=# df :ki6 x'g]u/L b]vfOPsf] 5 . rln/x]sf] 
;fwf/0f bf]nssf] 6'Kkf]df snd hf]l8Psf]  x'G5 . Ps lsl;dsf] ;fgf] 
8«dsf] ;txdf u|fkm k]k/ 6fFl:;Psf] x'G5 . sndsf] 6'Kkf]n] 5'g]u/L 
8«dnfO{ bf]nssf]] tn /flvG5  . df]6/sf] ;xfotfn] 8«d Psgf;n] 
3'ld/x]sf] x'G5 . bf]nssf] rfn lgoGq0f ug{sf] nflu bf]nssf] wfuf] 
r'Djssf] sfkdf lrq @=# df b]vfO{P cg';f/ /flvG5 . o;/L bf]ns 
/ o;df em'08\ofO{Psf] j:t', r'Djs / wfuf] tyf r'Djs c8\ofpg] 
cfF8n] ;"rssf] sfd ub{5 . 8«d, snd / u|fkm k]k/n] clen]vssf] 
sfd ub{5 . df]6/n] 8«dnfO{ Psgf;;+u 3'dfpF5 . ;f] 8«dn] dfks 
(Timer) sf] sfd ub{5 . 

b'O{ gAa] l8u|L sf]0fdf /x]sf t];f{ lbzfx?df sDkg dfkgsf nfuL 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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x/]s lbzfdf Pp6f ;]:df]u|fkm /flvG5 .  7f8f] rfnsf] dfkgsf] nflu 
wfuf]sf] bf]nssf] ;§f l:k|Ësf] bf]ns /flvG5 . s'g}s'g} oGqdf ;do 
dfks oGq cyf{t 8«d 3'Db}g . o:tf] oGqn] e"sDksf] j]nfdf pTkGg 
x'g] cToflws sDkgdfq b]vfpg ;S5  . To;} sf/0fn] logLx?nfO{ 
l;:df]u|fkm elgG5 . 

;dosf] kl/jt{g;+u} oGqx?sf] ljsf; x'Fb} uof]  . cfhsn sDKo'6/ 
k|0ffnLdf cfwfl/t l8lh6n oGqx? j9L k|of]udf cfPsf] b]lvG5  . 
l8lh6n oGqn] o;df h8fg ul/Psf] dfOqmf]k|f];]];/sf] d]df]/Ldf 
hldgsf] sDkgsf] clen]v /fVb5 .  

hldgsf] zlQmzfnL sDkg 

k[YjLleq zlQm lgisfzgsf] sf/0fn] e"sDkLo t/Ëx? pTkGg x'G5g\ . 
To;sf] kmn:j?k k[YjLdf ult pTkGg x'G5 / ;txsf] hldg xlNng 
yfN5 . oL t/Ëx? ljleGg ;dodf ljleGg lj:tf/ (amplitude) / 
ljleGg zlQmsf] ;fy k[YjLsf] ;txdf cfOk'U5g\  . To;}n] hldgsf] 
;txdf km/s—km/s :yfgdf km/s—km/s sDkg x'G5 . ;do cg';f/ 
t/Ësf] lj:tf/ / lbzfklg clgoldt x'G5 . 

w]/} 6f9f uPsf] 7"nf] e"sDkn] sdhf]/ vfnsf] sDkgdfq} pTkGg 
u/fpg ;S5  . o;n] ;+/rgfx?nfO{ vf;} Iflt gug{ ;S5 jf 
dflg;x?n]] kQ} gkfpg klg ;S5g\ . t/ ;+j]bglzn ;'Id oGqx?n] 
o:tf e"sDkx?sf] clen]v /fVg / pb\ud ljGb' kQf nufpg ;S5g\ . 
tyflk OlGhlgol/Ë b[li6sf]0faf6 x]bf{ ;+/rgfnfO{ Ifltu|:t jgfpg 
;Sg] zlStzfnL sDkGg dfq} rf;f]sf] ljifo x'G5  . :ki6 g} 5, 
;+/rgfx?sf] Iflt x'g of t logLx? e"sDk uPsf] 7fpFaf6 glhs 
x'g' kb{5 of e"sDk dWodb]lv 7"nf] b'/Ldf ePsf] v08df e"sDk 7"nf] 
x'g' kb{5 . 

zlQmzfnL sDkgsf ljz]iftfx?

hldgsf] sDkgnfO{ lj:yfkg (Displacement), j]u (Velocity) / k|j]u 
(Acceleration) sf] ?kdf JofVof ug{ ;lsG5 . vf; 7fpFdf ;do 
cg';f/ hldgsf] k|j]udf b]lvPsf] km/ssf] /]s8{nfO{ PS;]n]/f]u|fd 
elgG5  . PS;]n]/f]u|fdsf] :jefj ljleGg s'/fx?df e/ kb{5 -lrq 
g+= @=$_  . h:t}, ;|f]tdf lgisf;g ePsf] zlQm, ef}ule{s lr/fdf 
x'g] lrKnfOsf] lsl;d, zlQm k|;fl/t x'g] jf6f]sf] ef}ule{s cj:yf / 
:yfgLo df6f]sf] ;+/rgf -lrq @=!_ . PS;]n]/f]u|fdn] ljleGg s'/fx?sf] 

Wffuf]r'Djs

sndcf8 bf]ns

3'Dg] 8«d

Rff6{ k]k/ hldg sDkgsf]                  
lbzf clen]lvt

lrq @=# M k'/fgf] 9fFrfsf] l;:df]u|fkm

lalzi6 hfgsf/L lbG5 h:t}M hldgsf] ysf{O, clwstd lj:tf/ 
(Peak Amplitude), zlQmzfnL sDkgsf] ;dofjlw, jf/Djf/tf 
(Frequency)  / lgisflzt zlQmsf] dfqf . 

!(*% d]lS;sf] e"sDk -P;\=l;=l6=! P; p () k"_

!($) ODk]l/on pkTosf e"sDk -Pn\ ;]G6|f] ≤ b))k"_

!(&! ;fg\ km/gfG8f] e"sDk –k]sf]Odf afFw p &^ k

)=% lh

lrq @=$ M s]xL k|ltlglwd"ns PlS;n/f]uf|dx?

;Gbe{ ;fdfu|L

1. 	 Bolt,B.A., (1999), Earthquakes, Fourth Edition, W. H. Freeman 
and Company, New York, USA

n]vs	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t 
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb,   		

	gofFlbNnL, ef/t 
cg'jfbs	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm  

	6]Sgf]nf]hL, e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 	
			 Go"lhNofG8

hldgsf] clwstd lj:tf/÷hldgsf] clwstd k|j]u (peak ground 
acceleration PGA) cfkm}+ a'lemg] s'/f xf]  . h:t} t];f]{ lbzfdf 
ePsf] hldgsf] clwstd k|j]u 0.6 g -Ö 0.6 x g, g  eGgfn] k[YjLsf] 
u'?Tjfsif{0f a'em\g'k5{ h'g df]6fdf]6L 9.8 meter/Second2 x'G5_ 
eGgfn] hldgsf] rfnn] s'g} ;+/rgfdf lbg;Sg] clwstd t];f]{ wSsf, 
;f] ;+/rgfsf] tf}nsf] ^)Ü dfq x'g;S5  . b[9 ;+/rgfsf (Rigid 
structure) ;Dk"0f{ cËx? hldg;+u} plQs} k|j]un] rNg] ePsf]n] 
;+/rgfn] klg hldgsf] clwstd sDkg cg'ej ub{5 . !(($ sf] 
cd]l/sfsf] gy{\l/h e"sDkdf 1.0g eGbf 7"nf] t];f]{ k|j]u (Peak 
Horizontal Acceleration, PGA) /]s8{ ul/Psf] lyof]  . cS;/ 
zlQmzfnL hldgsf] zlSt )=)#–#) xh{df (Cycle Per Second) 
lglxt x'G5 . 

;fdfGotof k/:k/ nDj ?kdf (Orthogonal) ePsf b'O{ t];f{] lbzfdf 
ultsf] clwstd lj:tf/ sl/asl/a p:t} x'G5g\ . tyfkL 7f8f] lbzfdf 
x'g] clwstd lj:tf/ (maximum amplitude) ;fdfGotof t];f]{ 
lbzfdfeGbf sd x'G5  . ejg lgdf{0f ;+lxtfdf 7f8f] l8hfOg k|j]u 
(Vertical Design acceleration) t];f]{ l8hfOg k|j]u (Horizontal 
Design acceleration)  sf] !÷@ b]lv !÷# ;Dd lnOG5  . o;sf] 
ljkl/t ef}ule{s lr/fx?sf] j/k/ t];f]{ / 7f8f] lbzfdf ePsf] 
clwstd k|j]usf] ljrdf o:tf] ;DjGw b]lvb}g . 

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 
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lrq #=! M cfwf/e"t zAbfjnL

lrq #=@ M @))! e'h-ef/t_ e"sDksf] cfO;f];]:dn gS;f 
-PdP;s] tLa|tf_

#

hldg s;/L xlNnG5 <

kl/efiff

k[YjLleq ef}ule{s lr/fdf /x]sf] e"sDk z'? x'g] s'g}klg laGb'nfO{ 
xfOkf];]G6/ elgG5 . xfOkf];]G6/nfO{ kmf]s; klg elgG5 . kmf]s;sf] 
l;wf dfly k[YjLsf] ;txdf kg]{ ljGb'nfO{ e"sDk ljGb' (Epicenter) 
-lrq #=!_ elgG5  . e"sDk ljGb'af6 kmf]s; ;Ddsf] ulx/fOnfO{ 
kmf]sn ulx/fO elgG5 . kmf]sn ulx/fO sd 5 eg] e"sDkn] k'¥ofpg] 
Iflt a9\g] k|an ;Defjgf x'G5 . w]/}h;f] ljgfzsf/L e"sDkdf kmf]sn 
ulx/fO  &) ls=ld= eGbf sd ePsf] kfOG5 . e"sDk ljGb'af6 s'g}klg 
cGo laGb'x?sf] b"/LnfO{ e"sDk laGb' b"/L (Epicentral Disastance) 
elgG5 . 

-;f}efUojz_ ;fgf] c+zdfq e"sDkLo t/Ësf] ?kdf hldg;Dd ofqf 
ub{5 . log} t/Ëx?n] hldg xNnfpg] / af6f]df cfOkg]{ ;+/rgfx?nfO{ 
Iflt k'¥ofpg] sfd ub{5g\ . -tkfO{+nfO{ yfxf 5 <  Pd\ ̂ .# sf] e"sDkn] 
lgisfzg u/]sf] zlSt  ;g\ !($% df lx/f]lzdfdf v;fOPsf] k/df0f' 
jdn] lgisfzg u/]sf] zlQm;+u j/fj/ x'G5 ._ 

cfsf/sf] cfwf/df  e"sDknfO{ -tflnsf #=!_ ljleGg ju{df ljeflht 
ul/Psf] 5  . ;+;f/df x/]s ju{sf e"sDkx? jif{df cf};t slt 
k6s;DDf hfG5 eGg] s'/fklg tflnsfdf :ki6 kfl/Psf] 5 . lbOPsf] 
tflnsf cg';f/ ;+;f/df k|ltjif{ cf};t Ps dxfe"sDk hfG5 .

Tfflnsf #=!M ljZjJofkL e"sDkLo ultljlw

Jfu{      kl/df0f      Jflif{s ;+Vof cf};t

dxfe"sDk    * / ;f] eGbf dfly !

7"nf]        & – &=(        !*

zlQmzfnL ^– ^=(         !@)

dWod:t/Lo   % – %=(      *))

xNsf $ – $=(      ^@))

;fgf]      # – #=(      $()))

clt ;fgf]       #=)      Pd @–# nueu !))) k|lt lbg
Pd !–@ nueu *))) k|lt lbg

;|f]t: http:neic.usgs.gov/neis/eqlists/eqstats.html

tLj|tf (Intensity)
e"sDksf] ;dodf s'g} vf; 7fpFdf ePsf] jf:tljs sDkgsf] u'0ffTds 
dfk jf e"sDksf] c;/nfO{ tLj|tf elgG5  / o;nfO{ /f]dg 7"nf] 
c+sn] hgfOG5 . tLj|tf :s]n w]/} lsl;dsf x'g] eP tfklg kl/jlt{t 
dsf{nL tLj|tf (PdPdcfO{—MMI) :s]n / u'0ffTds dsf{nL tLj|tf 
(PdP;s]—MSK) :s]n cS;/ k|of]u ul/G5 . b'j} :s]n nueu p:t} 
vfnsf x'g\ / o;af6 slDtdf I -;a}eGbf sd dx;"; ul/g]_ / al9df 
XII -;a}eGbf 8/nfUbf]_ ;Ddsf tLj|tf dfkg ug{ ;lsG5 . tLj|tfsf] 
:s]n sDkgsf tLg ljz]iftfdf cfwfl/t x'G5g\ - dflg; / hgfj/¢f/f 
ul/g] dxz';, ejgsf] k|ltlqmof jf Jojxf/ / k|fs[lts jftfj/0fdf 
cfpg] kl/jt{g . tflnsf #=@ n] MSK :s]ndf VIII tLj|tfsf] ljj/0f 
lbG5 .  e"sDksf] ;dodf ljleGg 7fpFdf tLj|tfsf] dfqf /]vflrqdf 
cfO;f];]:dn k|of]u u/L b]vfOPsf] 5 . ;dfg e"sDkLo  tLj|tf ePsf 
7fpFx?nfO{ hf]8\g] /]vfnfO{ cfO;f];]:dn elgG5 .

s]Gb|laGb' ;/f]sf/jf 
ljGb'

Ef}ule{s lr/f  
kmf6]sf]

kmf]sn ulx/fO{

kmf]s;

e"sDk ljGb' b"/L

7"nf e"sDkcl3 jf kl5 s}og ;;fgf e"sDkx? hfG5g\  . 7"nf 
e"sDkeGbf cl3 uPsf / kl5 uPsf ;;fgf e"sDkx?nfO{ qmdzM 
k"j{sDk (Foreshocks) / k/sDk (Aftershocks) elgG5 . 

e"sDk kl/df0f (Magnitude)

e"sDksf] kl/df0f eg]sf] e"sDksf] jf:tljs dfqfTds cfsf/sf] 
dfk xf]  . k|fWofks rfN; l/S6/sf] cWoogaf6 s] kfOof] eg] -s_ 
;dfg b"/Ldf /x]sf e"sDkx?n] ;]:df]u|fkmdf /]s8{ u/]sf] t/Ësf] 
lj:tf/ (Wave Amplitude) 7"nf] e"sDkdf ;fgf] e"sDkdf eGbf 7"nf] 
x'G5 . -v_ s'g} vf; e"sDkdf e"sDk ljGb'af6 ;]:df]u|fkm /flvPsf] 
7fpF;Ddsf] b"/L hlt a9L eof] Tolt t/Ë lj:tf/ ;fgf] x'Fb} x'G5  . 
o;sf] cfwf/df pgn] e"sDksf] kl/df0f hgfpg] k2ltnfO{ …/]S6/ 
:s]nÚ ?kdf k|:tfj u/]  . of] l;:df]u|fd -e"sDkLo clen]v_ jf6 
k|fKt ug{ ;lsG5 / o;n] t/Ësf] lj:tf/ Plk;]G6«n b'/Ldf e/ k5{ 
eGg] s'/fnfO{ k'li6 ub{5 . of] :s]nnfO{ :yfgLo kl/df0f :s]n klg 
elgG5  . o;sf] cnfjf e"sDksf] kl/df0f gfKg] cGo :s]nx? klg 
x'G5g\ . j8L j]e kl/df0f, ;km]{z j]e kl/df0f / j]e OghL{ kl/df0f 
o;sf pbfx/0fx? x'g\  . oL ul0ftLo kl/df0f :s]nsf] dflyNnf] / 
tNnf] l;df x'Fb}g . Hofb} ;fgf] e"sDksf] kl/df0f z"Go jf C0ffTds 
g} klg x'g ;S5 .

e"sDksf] kl/df0f -Pd_ df ! a[l¢ x'g' eg]sf] t/Ësf] lj:tf/df !) 
u'0ff a[l¢ x'g' xf] / #! u'0ff a9L zlQm lgisf;g x'g' xf] . pbfx/0fsf 
nflu Pd &=& (M7.7) sf] e"sDkdf Pd\ ^=&  (M 6.7) sf] e"sDkdf 
eGbf sl/j #! u'0ff a9L / Pd %=& sf] eGbf sl/j !))) -sl/j 
#! x #!_ u'0ff a9L zlQm lgisfl;t x'G5 . lgisflzt zlStsf] 7"nf] 
lx:;f tfkdf kl/jlt{t eO{ r§fgnfO{ rsf{pg / km'6fpg vr{ x'G5 . ;|f]t :http::/www.nicee.org/nicee/EQReports/Bhuj/isoseisml.html

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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e"sDk hfgsf/L #

tflnsf #=@ M …PdP;s] :s]nÚ cg';f/ sDkg tLa|tf VIII sf] 
ljj/0f

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

;Gbe{ ;fdfu|L

1.	 Richter,C.F., (1958), Elementary Seismology, W. H. Freeman and 
Company Inc, USA (Indian Reprint in 1969 by Eurasia Publishing 
House Private Limited, New Delhi)

	 http://neic.usgs.gov/neis/general/handouts/magnitude_intensity. 
html

n]vs	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL,ef/t  
cg'jfbs	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm  

	6]Sgf]nf]hL\, e/tk'/,  lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, Go"lhNof

tflnsf #=# df b]vfOPsf] 5  . pbfx/0fsf] nflu ;g\ @))! df 
ef/tsf] e'hdf uPsf] e"sDksf] If]qnfO{ ljleGg cfO;f]];]:dn /]vfx? 
VIII -lrq #=@_  n] 3]l/Psf] 5 eGg'sf] dtnj Tof] If]qdf sl/j )=@%– 
)=#)g ;Ddsf] lklhP k|efj cg'ej u/]sf] x'g;S5  . t/ cfhsn 
hldgsf] Wj+;fTds k|s[lt ls6fg ug{ e"sDk dfks oGqx?sf] k|of]u 
ul/G5 h;n] hldgsf] sDkgsf] clen]v /fVb5  . e"sDk k|lt/f]wL 
l8hfOgx? lskmfotL ug{sf nfuL oL clen]vx? cToGt} pkof]uL 
x'G5g\ . 

tflnsf #=#M ljleGg tLa|tfdf lzv/ e"—k|j]u (PGA)sf] dfg

tLa|tf V VI VII VIII IX X
PGA 0.03-0.04 0.06-0.07 0.10-0.15 0.25-0.30 0.50-0.55 >0.60

ljutsf e"sDkx?sf] tYofÍsf] cfwf/df ;g\ !(%^ df j}1flgsx? 
u'6gju{ (Gutenberg) / /]]S6/ (Richter) n] e"sDksf] :yfgLo kl/df0f 
(Local Magnitude, ML)  / PkL;]G6/ If]qdf tLj|tf  (Intensity, Io) 
sf] aLrsf] sl/j sl/j glhssf] ;DaGw :yflkt u/] h;cg';f/ 
ML≈2/3 Io + 1 x'G5  . of] ;dLs/0f k|of]u ug{sf] nflu tLj|tfsf] 
nflu k|of]u ul/Psf] /f]dg c+ssf] 7fpFdf c/]ljs c+s /fVg' kb{5 . 
pbfx/0fsf] nflu, tLj|tf IX sf] ;§f ( /fVg' kb{5 . cGo j}1flgsx?n] 
k|:tfj u/]sf cGo  o:t} y'k|} ;DaGwx? 5g\  . 

tLj|tf VIII-ejgdf Ifltsf] k|s[lt

-s_ 8/fpg] / cflQg], df]6/;fOsn / uf8Ldf ;jf/ dfG5]x?nfO{ 
klg s] u/f}+ s;f] u/f}+ h:tf] agfpF5  . oqtq ?vsf xfFufx? 
efFlRrg yfN5g\, u?Ëf kmlg{r/x? klg otfptf rNg] / kN6g] 
x'G5g\ . em'G8ofOPsf jQLx? klg c+flzs ?kdf Ifltu|:t x'G5g\ .

-v_ u ju{sf clwsf+z ejgx?df :t/ @ sf] / s]xLdf :t/ # sf] 
Iflt x'G5 . v ju{sf clws+fz ejgx?df :t/ # sf] Iflt x'G5 . 
s ju{sf clws+fz ejgx?df :t/ $ sf] Iflt x'G5 . slxn]sfxL 
kfOksf hf]gL{x? kmf6\5g\ . lrxfgdf s'Fb]/ /flvPsf 7f8f 9'Ëfx? 
9Nb5g\ . 

-u_ le/fnf] / k'?jf df6f] /fv]/ pFrf] jgfOPsf ;8sx? klx/f] 
uPem}+ 9N5g\ . hldgdf s]xL ;]lG6ld6/ rf}8fOsf lr/fx? ljsf; 
x'G5g\  . tfnsf] kfgL wldnf] x'G5  . GfofF– gofF kfgLsf tfnx? 
;[hgf x'G5g\  . kfgL gePsf Ogf/df kfgL el/g] / kfgL ePsf 
Ogf/x? ;'Sg] ub{5g\ . w]/}h;f] 7fpFx?df kfgLsf] jxfj / ;txdf 
:ki6 kl/jt{g b]lvG5 .

gf]6=+ 

•	 ju{ s sf ejgx? —u|fdL0f ejgx?, ju{ v sf ejgx? 
— ;fdfGo uf/f]jfnf ejgx?, ju{ u sf ejgx? — /fd|/L 
jgfOPsf ejgx?

•	 s]xL — sl/j %%, w]/} — sl/j %)%, clwsf+z— sl/j &% %

•	 :t/ ! sf] Iflt — xNsf Iflt, :t/ @ sf] Iflt—dWod :t/sf] 
Iflt, :t/ # sf] Iflt—7"nf] Iflt, :t/ $ sf] Iflt—cf+lzs 
?kdf Wj:t, :t/ % sf] Iflt—k"0f{?kdf Wj:t .

kl/df0f / tLj|tf – cfwf/e"t km/s

e"sDksf] kl/df0f (Magnitude) o;sf] cfsf/sf] dfk xf] . e"sDksf] 
cfsf/ o;n] lgisfzg u/]sf] zlQmsf] dfqfdf e/ kb{5  . o;sf] 
dtnj s'g} Pp6f e"sDksf] nflu To;sf] kl/df0f Pp6} dfq x'G5 t/ 
tLj|tf eGgfn] s'g} 7fpFdf e"sDksf] c;/ eGg] hgfpF5 . :ki6 g} 5, 
Ef"sDksf] c;/ e"sDk ljGb'af6 glhssf] efudf a9L x'G5 . o;k|sf/ 
s'g} vf; kl/df0fsf] Pp6} e"sDkdf km/s 7fpFdf km/s—km/s txsf] 
c;/ cg'ej ul/G5 .

lrq #=# df b]vfOPsf] ljh'nLsf] lrdsf] pbfx/0faf6 kl/df0f / 
tLj|tfsf] leGgtf :ki6 kfg{ ;lsG5  . !)) jf6sf] lrd afn]sf] 
7fpFsf] glhssf] efudf 6f9fsf] efudf eGbf a9L pHofnf] x'G5  . 
Pp6f !)) jf6sf] lrd hxfF nu]klg !)) jf6 g} /xG5 / o;n] !)) 
jf6sf] zlQm lgisf;g ub{5 eg] s'g}klg 7fpFdf To;sf] pHofnf]kgf 
-h;sf] PsfO{ n'd]G; x'G5_ lrdaf6 lgisflzt zlQm / lrdb]lv Tof] 
7fpF;Ddsf] b"/Ldf e/ kb{5  . o;/L lrdaf6  lgisflzt zlQmnfO{ 
e"sDksf] kl/df0f / s'g} 7fpFdf To;af6 k|fKt x'g] pHofnf]kgfnfO{ 
Tof] 7fpFdf e"sDksf] tLj|tf;+u t'ngf ug{ ;lsG5 . 

e"sDkLo l8hfOgdf e"sDkLo kl/df0f / tLj|tf

s] d]/f] 3/n] & /]S6/ :s]nsf] e'OFrfnf] wfG5 < k|fo=+ o:t} lsl;dsf 
k|Zgx? ;'Gg] ul/G5  . t/ Pd= & sf] e'OFrfnf]n] ljleGGf 7fpFdf 
ljleGGf :t/sf] sDkg pTkGg ub{5 / ejgx?df To;n] k'¥ofpg] 
Ifltsf] dfqf klg km/s—km/s x'G5 . lgZro g} s'g}klg ;+/rgf jf 
ejg  l8hfOg ubf{ ejgn] Pp6f lglZrt tLj|tfsf] sDkgnfO{ y]Ug 
;Sg] u/L l8hfOg ul/G5, s'g}  kl/df0fsf] e"sDk wfGgsf] nflu x}g . 
hldgn] cg'ej u/]sf] clwstd k|j]u (Peak ground acceleration, 
kLhLP) e"sDksf] k|efjnfO{ dfqfTds ?kdf JoQm ug{ ;lsg] Pp6f 
tl/sf xf]  . lk=lh=P= / Pd\=Pd\=cfO aLrsf] Aojxfl/s cGt;{DaGw 

lrq #=# lah'nLsf] lrdaf6 a9\bf] b'/L cg';f/ 36\bf] pHofnf]kgf

!)) jf6 lrd

glhs

rlDsnf] !)) 
n'dG;

   ;fdfGo  
%) n'd]G;

Dfw'/f] @) n'd]G;

6f9f
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e"sDk dfu{bz{s ;'emfj $

g]kfndf e"sDkLo If]qx? sxfFsxfF kb{5g\ <

cfwf/e"t e"uf]n / 6]S6f]lgs ljz]iftf

g]]kfn o"/]lzog Kn]6 / OG8f]—ci6«]lnog Kn]6sf] l;dfgfdf cjl:yt 
5  . o"/fn kj{tsf] k"j{ / u+uf gbLsf] pQ/df kg]{ o"/]lzog Kn]6n] 
pQ/L ef/t, kfls:tfg, ckmuflg:tfg, ltAat, dËf]lnof / 
o"P;P;cf/sf] 7"nf] lx:;f cf]u6]sf] 5 . OG8f]—ci6«]lnog Kn]6 ljzfn 
o"/]lzog Kn]6;+u 6s/fO{ /x]sf] 5  -lrq $=!_ / of] o"/]lzog Kn]6leq 
3'l;/x]sf] 5  . Pp6f 6]S6f]lgs Kn]6 o;/L csf]{ 6]S6f]lgs Kn]6d'gL 
3':g] k|lqmofnfO{ …;j8Szg\Ú (Subduction) elgG5 . OG8f]—ci6«]lnog 
Kn]6sf] pQ/L efudf kg]{ @$)) lsld nfdf] lxdfnL >[ÎnfdWo] 
*)) lsnf]ld6/sf] efu g]kfndf kb{5  . oL lxdfno >[Înf ePsf] 
7fpFdf k/fk"j{ sfndf 6]ly; ;fu/ lyof] . k[YjLsf] ;txsf] s]xL efu 
dxf;fu/x?n] 9fs]sf 5g\ eg] afFsL efunfO{ dxflåkx?n] 9fs]sf 
5g\  . dxf;fu/df …;j8SzgÚ k|lqmof w]/} ulx/fOdf pTkGg x'G5  . 
ha Kn]6x? Pscsf{sf glhs–glhs (Converging) cfO/x]sf  
x'G5g\, dxflåksf] t}l//xg vf]Hg] (Buoyant) :jefjn] ubf{ logLx? 
;txsf] glhs} /xg vf]Hb5g\  . ha dxflåkx? Pscsf{sf glhs–
glhs ;l//x]sf x'G5g\ 7"nf] dfqfdf 5f]l6g] (Shortening) / aflSng] 
(Thickening) k|lqmof z'? xG5  . lxdfno kj{t / ltAatdf o:t} 
ef}ule{s k|lqmof ePsf] xf] . 

(Sandstone) / ld>—r§fg (Conglomerate) af6 ag]sf] 5 / of] 
If]q blIf0fdf …d]g k|mG6n y|:6Ú b]lv pQ/df …d]g afpG8«L y|:6Ú ;Dd 
km}lnPsf] 5  .	  

6]S6f]lgs pef/ (Tectonic Uplifting) sf sf/0f klg of] If]q ef}ule{s 
?kdf cl:y/ 5 . dxfef/t If]q elgg] tNnf] lxdfnL If]q  ?kfGtl/t 
r§fg (Metamorphic Rocks) af6 ag]sf] 5 . dflyNnf] lxdfnL If]q 
nfdf] ;dob]lv 6]ly;df hDdf eO{ ;zQm  ?kdf ?kfGtl/t r§fgx? 
af6 ag]sf] 5  . of] If]q blIf0fdf …d]g k|mG6n y|:6Ú b]lv pQ/df 
…d]g afpG8«L y|:6Ú ;Dd km}lnPsf] 5  . of] e"efu g]kfnsf] k"j{b]lv 
klZrd;Dd cljlR5Gg ?kdf km}lnPsf] 5  . of] If]q cToGt} pRr 
txsf] ?kfGtl/t r§fgaf6 ag]sf] 5 . ltAatLog 6]lyt If]q g]kfnsf] 
pQ/L e"efudf cjl:yt 5  . d':tfË, dgfË, 8f]Nkf cflb If]qdf / 
;u/dfyfdf oL r§fg k|r'/ dfqfdf kfO{G5g\ . ltAatLog 6]ly; If]qdf 
kfO{g] r§fgx?df afn'jf—9'Ëf, kq] r§fg cflb k|d'v x'g\ .

g]kfndf e"sDksf] P]ltxfl;s k[i7e"ld

g]]kfn / o; cf;kf;sf If]qdf j]nfj]nfdf 7"N7"nf ljgfzsf/L 
e"sDkx? uPsf] kfOG5 -lrq $=@_ . oLdWo] s]xL cToGt 3gf j:tL 
ePsf] / zx/L If]qdf uPsf] sf/0fn] 7"nf] Iflt k'¥ofPsf 5g\ eg] 
s}of}+ e"sDk t k[YjLsf] ;txeGbf w]/} tn jf j:tLljlxg 7fpFdf hfg] 
ePsf]n] e"sDk uPsf] yfxf g} x'Fb}g  . tflnsf— $=! df g]kfndf 
uPsf s]xL ljgfzsf/L e"sDksf] ;"rL lbOPsf] 5 . ;+;f/sf clwsf+z 
e"sDk lxdfno Kn]6 l;df If]qdf hfG5g\ -o;nfO{ cGt/Kn]6 e"sDk 
elgG5_  . s}og e"sDkx? Kn]6 l;dfeGbf k/, Kn]6leq g} klg hfg 
;S5g\, o:tf e"sDkx?nfO{ cfGtl/s Kn]6 e"sDk (Intra-Plate 
Earthquake) elgG5 .

lrq $=! M g]kfnsf]  ef}uf]lns cjl:ylt / 6]S6f]lgs Kn]6 l;dfx?

g]kfnnfO{ d'Vo % 6]S6f]lgs If]qx?df ljefhg ug{ ;lsG5  . -!_ 
t/fO{ If]q -@_ lzjflns If]q -#_ tNnf] lxdfnL If]q -$_ dflyNnf] 
lxdfnL If]q -%_ltAaltog 6]ly; If]q -lrq $=#_  . t/fO{df ;d'Gb| 
;txaf6 @)) ld6/ prfO;Ddsf] ;dy/ / gbL lgld{t ulx/f] 
df6f]sf]] (Alluvium) d}bfgL efu kb{5 . dxflåkdf lxdfnosf] ef/sf] 
sf/0faf6 pTkGg ePsf] Pp6f ljzfn vfN6f]sf] ?kdf /x]sf] of] If]q 
uËf d}bfgsf] g]kfnL e"efu xf] . of] If]q blIf0fdf ef/tLo l;dfgfb]lv 
pQ/df lzjflns If]q;Dd km}lnPsf] 5 . u]u|fg, anf}6] / kfFuf] df6f]n] 
ag]sf] of] e"efu g]kfnsf] k"j{b]lv klZrd;Dd sl/asl/a cljlR5Gg 
?kdf km}lnPsf] 5 . lzjflns If]q kq] r§fg ljz]ifu/L jfn'jf—9'Ëf 

lrq $=@ M e"sDksf] P]ltxfl;s k[i7e"ld

;g\ !@%% h'g & sf] e"sDk Oltxf;df clen]lvt g]kfnsf] klxnf] 
e"sDk xf] h;df :jo+ /fhf ceo dNn klg dfl/Psf lyP  . !^ 
hgj/L !(#$ df uPsf] e'OFrfnf] -gAa] ;fnsf] e'OFrfnf] eg]/ w/} 
g]kfnLsf] hglha|f]df em'lG8Psf] 5_ yfxf eP;Dd g]kfnsf] ;a}eGbf 
ljgfzsf/L e"sDk xf] . gAa] ;fnsf] e"sDkdf #)) lsld nDjfO;Dd 
hldg t/nLs[t eO{ (Liquefaction) s}of}F ejg hndUg ePsf lyP . 
@% clk|n, @)!% -@)&@ ;fn a}zfv !@ ut]_ df uf]/vf s]Gb|ljGb' 
eP/ uPsf]] e"sDk klg sl/j gAa] ;fns} h:tf] eLif0f lyof]  . t/ 
o;n] xfdLnfO{ e"sDk ;DaGwL w]/} s'/fx? l;Sg] cj;/klg lbof]  . 
h'g;'s} kb jf x}l;otsf] JolQm xf];\ o:tf] ljkb\sf] j]nfdf ;a}n]  
ef]Ug'kg]{ lgolt Pp6} x'Fbf]/x]5 . g]kfnsf /fi6«klt klg aflx/ v'Nnf 
7fpFdf lqkfnd'gL a:g'k¥of] . s/f]8f}F ;DkQLsf dflns klg Ps kf]sf 
lj:s'6 / rfprfpsf nflu s;}sf] cfzdf tl8\kg' k¥of] . Pp6f ;fgf] 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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6'qmf v'nf If]qklg o:tf] j]nfdf ;'/Iffsf] ljzfn ;|f]t x'Fbf]/x]5 . /fd|f] 
lgdf{0f ljlw / c;n hldg ejgsf] ;'/Iffsf] ;a}eGbf dxTjk"0f{ 
kIf /x]5 eGg] s'/f klg of] e"sDkn] k|dfl0ft ul/lbof]  . e"sDk 
OlGhlgol/Ësf] If]qdf o;n] dxTjk"0f{ of]ubfg lbg] b]lvG5 .

Tfflnsf $=!M g]kfnsf 7"nf e"sDkx?

ldlt (O=;+) 7fpF kl/df0f tLj|tf dfgjLo Iflt 

&,h'g !@%% k|fKt gePsf] &=& X sf7df08f}+ 
pkTofsfsf] s"n 
hg;+Vofsf] sl/a 
Ps ltxfO

;g\ !@^) k|fKt gePsf] X 7"nf] dfqfdf dfgjLo 
Iflt

;g\ !%)% sf7df08f}+ 
pkTofsf

& IX 7"nf] dfqfdf dfgjLo 
Iflt

l8;]Dj/ jf 
hgj/L !^*!

IX 7"nf] dfqfdf dfgjLo 
Iflt

    h'g !&^&

d] cyjf h'g 
!*!)
!*@#

@^cu:6,!*## &=* X
!!,!#,h'nfO, @^ 
;]K6]Dj/ !*#$
!^ hgj/L 
!(#$

ljxf/—g]kfn *=$ X *%!(

$ cu:t !(*) aemfË ^=! VII $^
@! cu:t 
!(**

pbok'/ ^=% VIII &@!

!((# Hffh/sf]6 !

!& h'nfO @))! Uff]/vf

!*,;]K6]Dj/ 
@)!!

tfKn]h'Ë ^=(

@% clk|n, @)!% Uff]/vf &=* IX *^*(

dfgjLo Iflt s'g ;do / s'g df};ddf e"sDk uPsf] 5 eGg] s'/fdf 
klg e/ k5{  . olb e"sDk hf8f] dlxgfsf] /ftdf uPsf] 5 eg], 
dfgjLo Iflt a9L x'G5 lsgeg] of] ;dodf w]/}h;f] dflg;x? 3/leq 
d:t lgb|fdf x'G5g\ .   

g]kfnsf e"sDkLo If]qx?

b]zsf ljleGg efudf cnu—cnu ef}ule{s kl/l:ylt ePsfn] 
e"sDksf] sf/0fn] ubf{ x'g] Ifltklg km/s—km/s x'G5 . oL If]qx?sf] 
klxrfg ug{sf] nflu e"sDkLo If]qsf] gS;f cfjZos kb{5 . ljutdf 
uPsf ljgfzsf/L e"sDkx?sf] tLj|tfsf] :t/ / g]kfn tyf o; 
jl/kl/sf] If]qdf /x]sf e"sDkLo ;|f]tx?sf] cg';Gwfgsf] cfwf/df ;g\ 
!(($sf] e"sDkLo l;dfÍgn] g]kfnnfO{ A, B / C u/L # e"sDkLo 
If]qdf ljefhg u/]sf] 5 -lrq $_ .  g]kfnsf] nueu ;Dk"0f{ e"efu 
pRr e"sDkLo tLj|tf, ;+zf]lwt dsf{nL tLj|tf IX tyf X cGtu{t 
kb{5 .

e"ue{, e"sDk—6]S6f]lgs (seismotectonic) tyf e"sDkLo ultljlw 
;DaGwL yk hfgsf/L k|fKt ePkl5, b]zdf e"sDkLo If]qsf] gS;fklg 
;do—;dodf ;+zf]wg ul/G5  . ;g\ !(($ df g]kfn dfkb08 
cjnDjg u/L klxnf] e"sDkLo If]q gS;f tof/ ul/of]  . t/, of] g} 
b]zdf e"sDk vt/fsf] clGtd b:tfj]h eg] x}g  . xfdLn] e"sDkLo 
If]q gS;f tof/ u/]sf 5f}+ eg]/ 9'Ss eP/ a:g' ;j{yf unt x'g]5 . 
o;nfO{ ;do ;dodf ;+zf]lwt / kl/dflh{t ug'{kb{5 .  xfn;Dd pQm 
gS;f ;+zf]wg ePsf] 5}g . 

e"sDk dfu{bz{s ;'emfj $

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

;Gbe{ ;fdfu|L
1.	 NBC 105:1994, (2007), Nepal National Building Code- Seismic 

Design of Buildings in Nepal, Department of Urban Development 
and Building Construction, Ministry of PP&W, Government of 
Nepal 

2.	 Dahal, R.K., (2006), Geology of Nepal, www.ranjan.net.np, 24 
May 2017 

3.	 NSET, (2017), Chronological History-Earthquake, NSET, Nepal, 
www.nset.org.np, 19 May 2017 

4.	 ADPC and NSET, (2005), Earthquake Resistance Construction 
of Buildings, Curriculum for Mason, Asian Disaster Preparedness 
Center, Thailand and National Society for Earthquake Technology, 
Nepal

n]vs	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs	 M ejg lgdf{0f ;fdfuL| / k|ljlw k|jw{g kl/ifb, 		

	gofFlbNnL, ef/t  
cg'jfbs	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ jf]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

/fli6«o e"sDkLo If]qsf] gS;fn] b]zsf] ljleGg e"efusf] e"sDkLo 
hf]lvdsf] :t/jf/] hfgsf/L lbG5  . o:tf] gS;fsf] :s]n ;fgf] x'g] 
ePsf]n] :yfgLo df6f]sf]] lsl;d tyf ef}ule{s cj:yf ;DaGwdf 
kof{Kt hfgsf/L lbg ;Sb}g  . o;sf/0f 7"nf—7"nf afFw, hnljw't 
cfof]hgfh:tf dxTjk"0f{ kl/of]hgfx?sf nfuL 7fpFsf] ljz]if lsl;dn] 
e"sDkLo hf]lvd d"NofÍg ul/G5 . zx/L of]hgf agfpg] jvtdf klg 
dxfgu/Lo If]qnfO{ ;fgf;fgf e"sDkLo If]qdf ljefhg u/]/ ToxfFsf] 
ef}ule{s tyf :yflgo df6f]sf]] :j?knfO{ dWogh/ u/L e"sDkLo 
hf]lvd lgwf{/0f ul/G5 . 

lrq $=# M lxdfnosf] ;fdfGo qm;–;]Szg -bfxfnå/f kl/dflh{t_

lrq $=$ M g]kfnsf] e"sDkLo If]q gS;f 

Terai
MFT

MFT - Main Frontal Thrust, MBT - Main Boundary Thrust, MCT - Main Central Thrust,
STDS - South Tibetan Detachment System, ITSZ - Indo-Tsangpo Suture Zone

MBT MCT
STDS ITSZ

Tibetan Plate
Siwaliks

Lesser Himalaya Higher Himalaya Tibetab-Tethys Himalaya
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;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <

;+/rgfx?df Oglz{of an 

ha e"sDkn] hldg xNnfpF5, ;fy;fy} ejgsf] huklg xlNng 
yfNb5 . Go"6gsf] rfn ;DaGwL klxnf] lgod cg';f/ ejgsf] hu 
hldg;+u} rfndf cfPklg  5fgf klxn]s} cj:yfdf /xg vf]Hb5 . t/ 
uf/f] / lkn/n] 5fgfnfO{ hu;+u hf]8\g] ePsfn] logLx?n] 5fgfnfO{ 
klg cfkm";+u} tfGb5g\ . o;nfO{ a;df ofqf ub{} u/]sf] Pp6f dflg;sf] 
cg'ej;+u t'ngf ug{ ;lsG5  . grn]sf] a;df pleO/x]sf] dflg; 
PSsf;L a; rNbf k5fl8lt/ n8\g vf]H5  lsgeg] l:y/ cj:yfdf 
/x]sf] dfG5]sf] v'§f Af;sf] rfn;+u} rfndf cfpF5  hasL z/L/sf] 
dflyNnf] efu cem} l:y/ cj:yfd} /x]sf] x'G5 . o;k|sf/ l:y/ eP 
l:y/ / rfndf eP rfns} cj:yfdf /xg vf]Hg] a:t'x?sf] :jefjnfO{ 
Oglz{of an elgG5  . ejgsf] uf/f] / lkn/ s]xL nrsbf/ x'g] 
ePsf]n] 5fgfsf] rfn hldgsf] eGbf leGg vfnsf] x'G5 -lrq %=!_ .

larsf] la:yfkgsf] km/snfO{ u n] hgfOPsf] 5 . t/ olb lkn/sf] 
6'Kkf] :jtGq ?kdf 5f]8\g] xf] eg] km]l/ klxn]sf] h:t} 7f8f] cj:yfdf  
cfpg vf]H5 . To;sf] dtnj lkn/n] lj?k0f (Deformation) nfO{ 
k|lt/f]w ub{5 . l;wf 7f8f] cj:yfdf lkn/n] s'g}klg t];f]{ e"sDksf] 
ef/ jxg u/]sf] x'Fb}g   . t/ ank"j{s aª\Uofpg] xf] eg], To;df  
cfGtl/s an pTkGg x'G5 . km]b / 6'Kkfsf]  aLrsf] lj:yfkg -u_ hlt 
a9L x'G5 , Tolt g} a9L cfGtl/s an ljsf; x'G5 . To:t} lkn/x? 
hlt b/f eP, -cyf{t\ hlt 7"nf eP_ cfGtl/s an klg Tolt g} 
a9L x'G5 . To;}n] lkn/df o:tf cfGtl/s b/f]kgnfO{ l:6ˆg]; an 
elgG5 . lkn/x?df l:6ˆg];\ annfO{ ul0ftLo ?kdf tn lbOP cg';f/ 
hgfOG5 M

Stiffness force =column stiffness x u 

e"sDk uPsf] j]nfdf 3/n] To:t} Joaxf/ b]vfpF5 h:tf] /f]lsO{/fv]sf] 
a; PSsf;L rNbf jf rln/x]sf] a; PSsf;L /f]Sg vf]Hbf To;df 
;jf/ ofq'n] b]vfpF5g\ . s'g} Pp6f To:tf] 3/ dfgf}+ h;sf] 5fgf lkn/
x?åf/f yfldPsf] 5 -lrq %=@_  . h;/L a;leqsf ofq'x? PSsf;L 
a; rNg z'? x'Fbf s;}n] z/L/sf] dflyNnf] efudf wSsf lbPh:t} 
u/L k5f8Llt/ x'lQG5g\, 7Ls To;}u/L ha hldg e'OFrfnf]sf] sf/0fn] 
PSsf;L rNg yfN5, 3/ klg k5f8Llt/ x'lQG5 / 5fgfn] Oglz{of 
ansf] cg'ej ub{5  . olb 5fgfsf] lk08 (m) / o;n] cg'ej ug]] 
k|j]u -a_ 5 eg], Go'6gsf] rfn ;DaGwL bf];|f] lgod cg';f/, Oglz{of 
an F=m x a x'G5 / of] an k|j]usf] ljkl/t lbzftkm{ pGd'v x'G5 . 
dflysf] ;DaGwaf6 s] :ki6 x'G5 eg] lk08 jf ef/ a9\of] eg] Oglz{of 
anklg a9\5 . To;sf/0f, xNsf vfnsf ejgx? Af9L e"sDk k|lt/f]wL 
/ ;'/lIft x'G5g\ . 

;+/rgfx?df lj?k0fsf] (Deformation) c;/

ejgn] axg ug]{ s'g}klg ef/sf] sf/0fn] o;sf] ?k / cfsf/df 
kl/jt{g cfPdf ejg lj?k0f ePsf] elgG5 . 5fgfn] cg'ej u/]sf] 
Oglz{of an lkn/ x'Fb} hldgdf x:tfGt/0f x'G5 . of] qmddf lkn/df 
an pTkGg x'G5 . lkn/df pTkGg x'g] annfO{ csf]{ 9+un] klg a'‰g 
;lsG5 – e"sDksf] rfn;+u} lkn/sf] km]b / 6'Kkf b'j} ;fk]If ?kdf 
lj:yflkt x'G5g\ -lrq %=@_  . lkn/sf] km]bsf] efu 6'Kkf]eGbf a9L 
;/]sf] s'/f lrq %=@ af6 b]Vg ;lsG5 . pQm lrqdf km]b / 6'Kkf 

lrq %=!M  Efjgsf] hu xlNnFbf Ogl;{of k|efj

5t\

lkn/

Dff6f]

k|j]u

Oglz{of 
u

lrq %=@ MEfjgleq Oglz{of an / ;fk]lIfs ult

t];f]{ / 7f8f] sDkg

e"sDksf] a]nfdf hldg cl3,kl5, bfofF, jfofF, tn, dfly htftt} 
j]lgodn] (randomly) xlNnG5  . ;j} ;+/rgfx? d"ntM u'?Tj ef/  
axg ug{ ;Sg] u/L l8hfOg ul/Psf] x'G5, To;sf] cy{, F=mg -tnlt/ 
pGd'v_ x'g]u/L ;+/rgfx?sf] l8hfOg ul/G5, hxfF F eg]sf] ;+/rgfn] 
axg ug]{ hDdf ef/, M eg]sf ;+/rgfsf] cfˆg} / To;df /xg] cGo 
j:t'x? -h:t} vf6, 6]jn, s';L{, b/fh, dflg; cflb_ sf] hDdf lk08 
/ g eg]sf] u'?Tjfsif{0fn] ubf{ x'g] k|j]u -tnlt/ pGd'v_ xf] . e"sDk 
cfPsf] j]nf pTkGg u'?Tjfsif{0fn] x'g] k|j]u (g) ;+u hf]l8g klg ;S5 
jf o;af6 36\g klg ;S5 . ;+/rgfx? l8hfOg ubf{ s]xL ;'/lIft 
u'0ffÍx? (Safety Facor) sf] k|of]u ul/g] ePsfn] w]/}h;f] ;+/rgfx? 
e"sDksf] sf/0fn] pTkGg x'g] 7f8f] sDkg k|lt/f]w ug{ ;Ifd x'G5g\ . 

tyfkL, e"sDk ;'/Iffsf nflu t];f]{ (X, Y) lbzftkm{ -k"j{, klZrd, pQ/, 
blIf0f ;j}lt/sf_ sf] sDkg d'Vo rf;f]sf] ljifo /xG5 . u'?Tj ef/ 
(Gravity Load)  wfGgsf] nflu l8hfOg ul/Psf] ;+/rgf ;fdfGotof 
e"sDksf] t];f]{ lbzftkm{ nfUg] wSsf y]Ug g;Sg] x'g;S5 . To;sf/0f 
e'OFrfnf]sf] ;dodf ;+/rgfdf cfpg ;Sg] t];f]{ jf bfofF jfofFsf] 
wSsf wfGg ;Sg] lsl;dsf] l8hfOg x'g' cfjZos kb{5 .

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

;Gbe{ ;fdfu|L
Chopra, A.K., (1980), Dynamics of Structures - A Primer, EERI 
Monograph, Earthquake Engineering Research Institute, USA

Hfudf Oglz{of ansf] k|jfx 

hldg bfofFjfofF xNnFbf cS;/ ejgsf] e'OFsf] txdf t];f]{ Oglz{of 
an pTkGg x'G5 . of] OglZf{of an uf/f] jf lkn/ x'Fb} hudf / cGtdf 
hud'lgsf] df6f]df k'U5 -lrq $_ . To;}n] ;+/rgfsf x/]s cËx? -e'OF, 
5fgf, uf/f], lkn/, hu cflb / ltgLx?sf aLrsf hf]gL{x?_ logLx?df 
cfpg] Oglz{of annfO{ ;'/lIft 9+un] Psaf6 csf]{df x:tfGt/0f ug{ 
;Sg] u/L l8hfOg ug'{ kb{5 . 

lrq %=#M Efjgsf] k|d'v lbzf

lrq %=$M ;Dk"0f{ ;+/rgfTds c·x?df e"sDkLo Oglz{of  
ansf] k|jfx

lrq %=%M Tf];f]{ e"sDkLo wSsfsf] nflu uf/f]÷lkn/ l8hfOgsf] 
dxTj

Oglz{of an 

5tsf] e'OF

Uff/f] / ÷jf lkn/

Dff6f]

hu

uf/f] / lkn/x? Oglz{of an x:tfGt/0f ug]{ ;j}eGbf dxTjk"0f{ cË 
x'g\ . t/ xfd|f] k/Dk/fut l8hfOg / lgdf{0fsf qmddf lkn/ / uf/f]eGbf 
lad / 5tn] a9L dxTj kfPsf] b]lvG5 . uf/f] t'ngfTds ?kdf kftnf] 
/ nrstf ljgfsf] em'/f] -brittle_ kbfy{ h:t} OF6f, 9'Ëfaf6 aGg] 
ePsfn] ltgLx? t];f]{ lbzfaf6 cfpg] e"sDksf] Oglz{of an wfGgsf 
nflu ;Ifd x'Fb}gg\ . ljutsf w]/} e"sDkx?df -pbfx/0f lrq %=%s_ 
OF6f, 9'Ëfsf uf/f]x? eTs]sf] b]lvG5  . To;}u/L sdhf]/ lsl;dn] 
l8hfOg u/]/ lgdf{0f ul/Psf cf/;L;L lkn/x? klg 7"nf] ljkbsf] 
sf/s aGg ;Sb5g\ . ;g\ @))! Dff ef/tsf] e'hdf uPsf] e"sDkdf 
-lrq %=% v_ eF'OtNnfsf] lkn/ elTsP/ y'k|} ejgx? UfNof{du'n'{d 
9n]sf lyP . To:t} @)&@ ;fnsf] uf]/vf e"sDkdf o:tf y'k|} ejgx? 
kftfn ePsf lyP . 

-s_ ;g\ !((! sf] pQ/sfzL -ef/t_ e"sDkdf 9'·fsf]  
uf/f]jfnf ejgdf Iflt

-v_ ;g\ @))! sf] e'h -ef/t_ e"sDkdf 9nfgsf] lkn/jfnf 
ejg elTsPsf]

n]vs	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs	 M ejg lgdf{0f ;fdfuL| / k|ljlw k|jw{g kl/ifb, 		

	gofFlbNnL, ef/t  
cg'jfbs	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ jf]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <

jf:t'snfsf] dxTj

e"sDk uPsf] a]nfdf ejgn] b]vfpg] Jojxf/ d'Vot M ejgsf] 
cfsf/k|sf/ nufot ejgn] Jof]xf]g'{ k/]sf] e"sDkLo ef/nfO{ s;/L 
hldg;Dd k|;f/0f ub{5 eGg] s'/fdf e/ kb{5 . To;sf/0fn] ejgsf] 
cjwf/0ff k|f?k0f (Concept Design) agfpg] a]nfb]lv g} jf:t'ljb\ 
jf jf:t'sf/ (Architect) / OlGhlgo/ ;Fu} ldn]/ sfd ug'{ kb{5 
tfls ejgsf gsf/fTds ljz]iftfx?nfO{ x6fP/ ;xL lsl;dsf] 
;'/lIft ejg agfpg ;lsof];\ . ejgsf] ;du| 9fFrf, cfsf/—k|sf/ 
/ agfj6sf] dxTj ;DaGwdf rlr{t cd]/LsL e"sDk OlGhlgo/ :j= 
x]g/L l8h]Gsf]jsf] l6Kk0fL o:tf] 5—…olb unt 9fFrf tyf cg'ko'Qm 
cfsf/s]f ejg agfpg z'?cft ul/of] eg] o;n] w]/} ;+/rgfTds 
;d:ofx? NofpF5Ù cToGt} cg'ejL OlGhgLo/n] klg 6fn6'n u/]/ s]xL 
7Ls dfq ug{ ;S5g\, t/ To;sf] bL3{sflng ;dfwfg lbg ;Sb}gg\ . 
o;sf] ljkl/t olb ;xL 9fFrf tyf pko'Qm cfsf/sf] ejgnfO{ plrt 
9Ëaf6 k|m]ldË u/]/ agfpg z'? ul/of] eg] Pp6f v/fj OlGhlgo/n] 
rfx]/ klg ejgsf] e"sDk k|lt/f]wL IfdtfnfO{ gf]S;fgL k'¥ofpg 
;Sb}g .Ú 

jf:t'snf / ljz]iftf

x]bf{klg ;'Gb/, cfkm\gf] cfjZostf klg cToGt k|efjsf/L 9Ën] k'/f 
ug]{ vfnsf] ;+/rgf ;[hgf ug]{ qmddf jf:t'sf/x? slxn]sflx ljlrq 
sNkgfdf 8'A5g\ . slxn]sfxL ejgsf] aflx/L cfsf/ cToGt} dgdf]xs 
x'G5 eg] slxn]sfxLF ;+/rgfnfO{ dha'b agfpg k|of]u ul/Psf] k|ljlw 
lgs} k|efjsf/L / ;'/lIft nfU5 . slxn]sfxL ;'Gb/ b[io / ;'/lIft 
k|ljlw ;+u;Fu} ldn]/ ;'Gb/tf / ;'b[9tfsf] cg'kd b[i6fGt klg k|:t't 
ul//x]sf x'G5g\  . tyfkL zlQmzfnL e'OFrfnf] uPsf] a]nfdf x/]s 
cfsf/ k|sf/sf ;+/rgfx?n] leGbfleGb} lsl;dn] k|ltlqmof hgfpF5g\ . 
ljZjsf ljleGg efudf ljutdf uPsf e'OFrfnf]n] ;+/rgfdf k'¥ofPsf] 
IfltnfO{ cjnf]sg ubf{ s:tf cfsf/ k|sf/sf ;+/rgfx?sf] rog 
ug'{kg]{ / s:tf rfxLF rog ug}{ gx'g] xf] eGg] s'/fsf] /fd|f] lzIff 
lbG5 .

ejgsf] cfsf/ 

prfO / rf}8fOsf] cg'kft w]/} ePsf cUnf ejgx?df -lrq ^=! s_ 
e"sDk uPsf] a]nf ljleGg tnfsf] e'OFsf] lj:yfkg a9L eO{ gf]S;fg 
a9L x'G5  . xf]rf] t/ clt nfdf] ejgdf -lrq g+= ^=@ v_  klg 
e'sDkn] Iflt k'¥ofpg] ;Defjgf w]/} x'G5  . To:t} ljzfn If]qkmn 

cf]u6]sf] ejgnfO{ -lrq ! u_ klg e'sDkn] a9L c;/ ub{5 lsgeg] 
o:tf ejgdf e"sDksf] t];f]{ wSsf, lkn/ / uf/f]n] wfGg;Sg] eGbf 
a9\tf x'g ;S5 . To;sf/0f, ejg agfpFbf o;sf] nDafO, rf}8fO / 
prfOdf ljrf/ k'¥ofpg' k5{ .  

ejgsf] t];f]{ agfj6

;fdfGotof ;/n cfsf/sf ejgx? -lrq ̂ =@ s_ zlQmzfnL e"sDksf] 
a]nfdf klg hf]luPsf kfOG5g\ . w]/} s'gf / r'Rrfx? lgl:sPsf h:t} 
c+u|]hL cIf/ U,V,H,++ cfsf/ -lrq ^=@ v_ ePsf ejgx?nfO{ 
e"sDkn] pNn]Vo Iflt k'¥ofPsf] kfOG5 . o:tf cfsf/sf ejgx?nfO{ 
s]xL ;'wf/;lxt lgdf{0f ubf{ e"sDksf] gsf/fTds k|efjnfO{ w]/} 
xb;Dd Go"gLs/0f ug{ ;lsG5 . pbfx/0fsf] nflu L cfsf/sf] ejgnfO{ 
lrq ^=@ u df b]vfOPem}+ s]xL vfnL 7fpF 5f8]/ b'O{ cfotsf/ ejg 
agfpg] xf] eg] of] al9 e"sDk k|lt/f]wL x'G5 . k|foh;f] ejgsf] cfsf/ 
;/n vfnsf] ePtfklg lkn/ / uf/f] ;dfg b'/Ldf g/flvsg st} 
glhs—glhs of st} 6f9f—6f9f /flvPsf] kfO{G5  . o:tf] ljz]iftf 
ePsf] ejgnfO{ e"sDkn] a6fg]{ jf dsf{pg] u5{ . o; ;DaGwL 5nkmn 
e"sDk hfgsf/L—& df ul/g]5 .  

lrq ^=!M ejgsf] s'g} Ps e'hf cGosf] t'ngfdf clt 7"nf] jf 
;fgf] x'Fbf klg e"sDkdf ejgn] k|efjsf/L ?kdf sfo{ ;Dkfbg 

ug{ ;Sb}g .

lrq ^=@ M;fwf/0f cfsf/k|sf/sf ejgn] e"sDkdf /fd|f] sfo{ 
;Dkfbg u5{g

-Vf_ clt nfdf]

-s_ clt cUnf]
-u_ nDafO rf}8fOdfq cToflws 7"nf],prfO  sd

-s_ ;fwf/0f gS;fM 
/fd|f]

-v_ w]/} s'gfx? 
ePsf / ljleGg 
Hofldlto cfsf/ 
ePsf 3/ sd;n 
x'G5g\

-u_ hf]gL{ 5'6\ofpgfn] hl6n cfsf/sf ejg 
klg ;fdfGo x'g hfG5

ejgsf] 7f8f] agfj6 

ejgsf] ljleGg tnfdf pTkGg ePsf] e"sDkLo ef/nfO{ ;a}eGbf 
5f]6f] af6f]af6 hldgsf] ;tx;Dd k'¥ofpg'kg]{ x'G5 . slxst} o:tf] 
ef/ k|;fl/t x'g] ;f]emf] af6f] 6'6\of] jf kl/jt{g eof] eg] ejgdf 
e"sDkLo ef/ wfGg] Ifdtfdf sdL cfpF5  . tNnf] eGbf dflyNnf] 
tNnfsf] If]qkmn km/s ePdf  -h:tf] ls 7"nf xf]6]n ejgdf s'g} 
tnfsf] rf}8fO c?eGbf 7"nf] x'g ;S5_  ejgsf] cfsf/ kl/jt{g 
cfPsf] 7fpFdf e"sDkLo ef/ crfgs} a9\5 -lrq ^=# s_  . s'g} 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

;Gbe{ ;fdfu|L
1.	 Arnold,C., and Reitherman,R., (1982), Building Configuration and 

Seismic Design, John Wiley, USA 
2.	 Lagorio,H,J, (1990), EARTHQUAKES An Architect’s Guide to 

NonStructural Seismic Hazard, John Wiley & Sons, Inc., USA

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{ M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

vf; tNnfdf c?df eGbf sd lkn/ jf uf/f] 5 jf s'g} tNnf 
c;fwf/0f ?kdf cUnf] -lrq ^=#v_ 5 eg] To:tf] 3/nfO{ e"sDkn] 
w]/} Iflt k'¥ofpF5 / ;f] Ifltsf] z'?cft ToxL tnfaf6 x'G5 . uf/f]x? 
hldg;Dd gk'uL dflyNn} tnfdf /f]lsPsf ejgdf e"sDksf] ;dodf 
a9L xfgL gf]S;fgL x'G5 . ;g\ @))! df u'h/ftdf uPsf] e"sDkdf 
uf8L /fVgsf] nflu jf cGo k|of]hgsf nfuL e'OFtNnf v'Nnf /flvPsf 
w]/} 3/x? elTsPsf jf uDeL/ ?kdf Ifltu|:t  ePsf lyP .

le/fnf] hldgdf 3/x? agfpFbf lkn/sf] prfO ;dfg x'b}g . o:tf] 
lsl;dsf] 3/nfO{ e"sDkn] ;lhn} a6fg{ ;S5 / 3/nfO{ Ifltu|:t 
agfpF5   -lrq ^=# u_ . sltko cj:yfdf dflyNnf] tnfsf] ladaf6 
lkn/ p7fPsf] klg kfOG5 . o:tf] cj:yfdf ejgsf] dflyNnf] efub]lv 
hldg;Dd ef/ x:tfGt/0f x'g] h'g af6f] xf],To;df lg/Gt/tf / 
:ki6tf x'Fb}g / ejgsf] ef/ x:tfGt/0f k|lqmof c;xh / hl6n aGb5  
-lrq ^=# 3_ . s'g}s'g} ejgdf e"sDkLo  ef/ hu;Dd k'¥ofpgsf] 
nflu eg]/ cf/;L;L uf/f]x? (walls) p7fOG5 . o:tf uf/f]x? hu}b]lv 
dflyNnf] tnf;Dd /fVg ;s] dfq ;fy{s x'G5, jLrsf s'g} tnfaf6 
z'? ul/Psf o:tf uf/f]x?n] ejgnfO{ cem a9L Iflt k'¥ofpF5g\ . 

lrq ^=# M ef/ k|;f/0f kydf cfPsf] ckem{6 kl/jt{gn] sdhf]/ 
e"sDkLo Jojxf/ b]vfpF5  

ejgx?sf] ;fldKotf

ejgx? w]/} glhs} 5g\ eg] e"sDk uPsf] a]nfdf oL ejgx? xNnFbf 
Psn] csf{nfO{ hf]8n] 7Ss/ lbg ;S5g\ . ejgsf] prfO hlt a9\b} 
hfG5, o:tf cfk;L 7Ss/sf] ;d:of klg a9\b} hfG5  . cem b'O{ 
ejgx?sf] prfO / ltgLx?sf] tnfsf] prfO klg km/skm/s 5 eg] 
t xf]rf] 3/sf] 5fgfn] cUnf] 3/sf] lkn/nfO{ k6sk6s lxsf{pFbf 
kl/0ffd cToGt} vt/gfs klg x'g;S5 .

lrq ^=$ e"sDksf] a]nf glhs}sf b'O{ ejg Ps cfk;df 7f]lSsg 
;S5g\

ejgsf] l8hfOg / ;+lxtf 

eljiodf aGg] ejgx?sf] af/]df k"jf{g'dfg ubf{ lgs} /fd|f / dxËf 
ejgx? aGg] qmd cjZo hf/L g} /xg]5  . t/ e"sDkLo ;'/Iffsf] 
j]jf:tf u/]/ sdhf]/ vfnsf 3/x? agfpg' ;jyf{ unt x'g]5 . e"sDk 
k|lt/f]wdf k|lts"n Jojxf/ b]vfpg]  vfnsf ejgsf clgoldttfx?nfO{ 
;s];Dd x6fpg' kb{5, x6fpg} g;s] o:tf clgoldttfx? ;s];Dd 
sd ug'{ kb{5 . /fVg} k/]sf] v08df pRr:t/Lo OlGhlgol/Ë k/fdz{ 
/ l8hfOgsf] cfjZostf kb{5  . t}klg o:tf clgoldt cfsf/sf 
ejgx? ;fdfGo cfsf/sf ejgh:tf] ;'/lIft x'Fb}gg\ . 

s'g} l;4fGt jf ejg ;+lxtfåf/f lgb]{lzt k|lqmofaf6 ejgdf cfpg] 
e"sDkLo ef/sf] q'l6/lxt (Accurate) u0fgf ug'{eGbf of]hgfs} 
r/0fdf ;fwf/0f cfsf/sf] ejg agfpg] lg0f{o, lgdf{0f :yndf  
ltgLx?sf] Joj:yfkg s;/L ug]{ eGg] s'/f a9L dxTjk"0f{ kIf xf] . 

-s_ dflyNnf] tNnfdf 5f]l8Psf] 
v'Nnf efusf] cfsf/df kl/jt{g 

-v_ sdhf]/ jf nlrnf] tNnf

     -ª_ vl08t ;+/rgfTds c·x?

-u_ le/fnf] hldg  -3_ ladaf6 p7fOPsf] lkn/

hldgb]lv z'? 
gul/Psf] cf/;L;L 
uf/f]

c;fdfGo cUnf] tNnf
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;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <

3/x? lsg a6fl/G5g\ < 

xfdL ;a}n] cfkm\gf] afNosfndf lkª v]n]sf] cg'ej kSs} u/]sf 5f}+ . 
cfhsn klxn]sf] h:tf] ?vsf] xfFuffdf lkª em'G8\ofpg] rng sd 
eO;s]klg zx/sf afn pBfg tyf :s"nx?df kmnfd] vfFaf / anf]df 
:6Lnsf] l;qmL em'G8\ofO{ Knfl:6ssf] lksf{ /fv]/ agfOPsf lkªx? b]Vg 
;lsG5 . olb lkªdf em'08fO{Psf b'O{ 8f]/L p:t} lsl;dsf / a/fa/ 
nDafOsf 5g\ / xfdL lksf{sf] 7Ls aLr efudf a;]/ dlRrg] xf] 
eg] lksf{sf b'j} 8f]/L ;dfg ?kn] xlNnG5g\ . xfd|f 3/x?nfO{ xfdL 
lkª;Fu t'ngf ug{ ;S5fF} . km/s s] dfq 5 eg] lkªnfO{ cfsfzlt/ 
afFw]/ hldglt/ em'08fOPsf] x'G5 3/nfO{ hldglt/ afFw]/ cfsfzlt/ 
v'nf 5fl8Psf] x'G5 -lrq &=!_  . 3/sf] uf/f] tyf lkn/ lkªsf] 
8f]/Lh:tf] eof], e'OFrflx+ lksf{h:tf] . h;/L Ps eGbf a9L tnf ePsf 
3/x? x'G5g\ To:t} lkªx?df klg Psdfly csf]{ lksf{ /flvPsf] x'G5 . 
e"sDk cfPsf] a]nfdf ejg klg lkª xlNnPh:t} cl3kl5 xlNnG5g\ . 
PseGbf al9 tNnf ePsf 3/x? Psdfly csf]{ lksf{ /fv]/ agfOPsf  
lkªh:t} u/L xlNnG5g\ . 

ca xfdL km]/L lkªs} s'/flt/ nfuf}F . olb xfdL lksf{sf] aLrdf ga;L 
5]pdf a;]/ dlRrof}+ jf c?n] dRrfOlbof] eg] lkª a6fl/G5 -htflt/ 
xfdL  a:5f}+ Totflt/sf] rfn al9 / csf]{ 5]plt/sf] rfn sd x'G5_ . 
lkªsf] Psflt/ 5]pdf $–% hgf em'lDdbf klg To:t} x'G5 . To;}u/L 
Pp6f ejgsf] Psflt/sf] efudf dfq a9L ef/ k¥of] eg] -pbfx/0fsf] 
nflu ejgsf] Psfkl§ k':tsfno jf :6f]/ cflb 5 hxfF ejgsf] c? 
efueGbf a9L ef/ 5 eg]_ e"sDksf] ;dodf al9 ef/ k/]sf] efu 
al9 rN5 -lrq &=#_ . o:tf ejgsf tNnfx? e"sDksf] lbzfdf a9L 
rN5g\ / a6fl/G5g\ . 

lrq &=@ M p:t} vfnsf 7f8f] c· -lkn/x?_ Psgf;;+u /fVbf 
e'OFsf ejgsf ;a} laGb'x? j/fj/ dfqfdf rN5g\ .

lrq &=#M lkn/ Psgf;;+u /fv]klg ejgsf] Psflt/ a9L ef/ 
eof] eg] e"sDkn] ejg a6fg{ ;S5 .

lrq &=!M lkª / ejg b'j}nfO{ xNnfpFbf p:t} lsl;dn] xlNnG5g\, km/s s] dfq 
5 eg] klxnf] dflyaf6 tnlt/ ´'l08Psf] x'G5, bf];|f] dfly p7fOPsf] x'G5 .

Af6fl/Psf]

-s_ Ps tNn] ejg -v_ tLgtNn] ejg

olb p:t} vfnsf lkn/x?nfO{ nDafO / rf}8fO b'j} tkm{ Psgfzsf] 
b'/Ldf 78\ofP/ s'g} 3/ agfOPsf] 5 / o;sf] hudf a;]/ s'g} 
lbzflt/ xNnfpg] xf] eg] h'g lbzf tkm{ xNnfPsf] xf] ToxL / To;sf] 
ljkl/t lbzftkm{ -cl3lNt/–kl5lNt/_ e'OFsf ;a} ljGb'x? ;dfg ?kn] 
rN5g\ -lrq &=@_ .

 
 
 
 

 
 
 

Efjgsf] xn'sf] 
efu 

e"sDkdf hldgsf] 
rfn

Efjgsf] ux|f} efu

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

;Gbe{ ;fdfu|L
1.	 Arnold,C., and Reitherman,R., (1982), Building Configuration and 

Seismic Design, John Wiley, USA 
2. 	 Lagorio,H,J, (1990), EARTHQUAKES An Architect’s Guide to 

NonStructural Seismic Hazard, John Wiley & Sons, Inc., USA

cem Psk6s km]l/ lkªs} pbfx/0f lncf}+  . ?vsf] xfFufdf afFlwPsf] 
b'O{dWo] Pp6f 8f]/L nfdf] / csf]{rflx 5f]6f] 5 eg] lksf{sf] aLrd} 
a;]klg lkª dlRrFbf a6fl/G5 -lrq g+= &=$ s_ .  To;}u/L ejgdf klg 
lkn/ jf uf/f] km/s km/s prfOsf] 5 eg] e"sDksf] wSsfn] 3/nfO{ 
klg a6fl/lbG5  -lrq g+= &=$ v_ . sltko cj:yfdf ejgsf] b'O{ jf 
Pskf6f dfq} klg uf/f] nufP/ aFfsL efudf kftnf lkn/dfq /fv]/ 
3/ agfPsf] b]lvG5 -h:t} rf}af6f]sf] s'gfdf agfO{Psf lkn/jfnf 
ejgx?_ o:tf ejgx?nfO{ klg e"sDkn] a6fl/lbG5 -lrq &=$ u_ .

lrq &=$ MEfjgsf 7f8f c·x? -lkn/x?_ km/s km/s prfOsf 
eP eg]klg e"sDkn] a6fg{ ;S5 .

clgoldt cfsf/sf ejgx? e"sDk uPsf] a]nfdf a6fl/g vf]H5g\ . 
pbfx/0fsf] nflu lrq &=%df b]vfOP h:t} kftnf lkn/sf] cf8 lbO{ 
alx/ lgsflnPsf] dflyNnf] tnfsf] efu g/fd|/L xlNnG5 . dflyNnf] 
tnfsf] e'OF / 5fgf t];f]{ lbzfdf rNg'sf] ;fy} a6fl/G5  . o;/L 
j/08ffly uf/f] nufP/ sf]7f lgsflnPsf] efunfO{ e"sDkn] a6fg]{ jf 
dsf{pg] ;Dejgf w]/} x'G5 .

ejg a6fl/Fbf o;sf ljleGg efudf s:tf] k|efj k5{< 

ejgnfO{ ank"j{s 3'dfpg vf]Hg] annfO{ OlGhlgol/Ë efiffdf 6f]z{g 
(Torsion) elgG5 . 6f]z{gn] Pp6} e'OF ;txdf /x]sf ljleGg efunfO{ 
km/s dfqfdf lj:yflkt u5{  . o;n] ubf{ al9 dfqfdf lj:yflkt 
ePsf] lkn/ / uf/f]sf] efu a9L Ifltu|:t x'G5g\ -lrq &=^_ . ljutsf 
e"sDkx?df cToflws 6f]z{gsf sf/0fn] w]/} ejgx? g/fd|f];Fu 
Ifltu|:t ePsf] kfO{G5 . 6f]z{gnfO{ k"0f{?kdf x6fpg g;lsP tfklg 
o;nfO{ Go"gLs/0f ug]{ k|of;rflx ug'{ kb{5  . o;sf] nflu ljrf/ 
k'¥ofpg'kg]{ ;a}eGbf dxTjk"0f{ s'/f eg]sf] ejg ;d?k :j?ksf] 
(Symmetrical) x'g' kb{5 . nDafO, rf}8fO / prfO htf;'s}af6 b'O{ 
a/fa/ efudf af8\bf b'j} efu  x/]s b[li6sf]0faf6 7\ofSs} p:t} eof] 
eg] ejg ;d?k :j?ksf] 5 elgG5  . olb 6f]z{g x6fpg} g;lsg] 
5 eg] e"sDkn] ubf{ ;[hgf x'g] cltl/Qm t];f]{ wSsfnfO{ k|lt/f]w 
ug{sf] nflu ljz]if l8hfOg ug'{kg]{ x'G5 . o;sf] nflu g]kfnL ejg 
/fli6«o ;+lxtf -Pglj;L !)%, @))$_ sf] ;xof]u lng ;lsG5  . 
t/ Pp6f lglZrt s'/frflx s] xf] eg] a6fl/g] ejgx? hlt;'s} 
/fd|f];Fu l8hfOg ul/P tfklg zlQmzfnL e"sDksf] ;dodf e"sDksf 
wSsfnfO{ /fd|/L ;xg ;Sb}gg\ / a9L gf]S;fg k'U5 . 

-s_ lk·sf] 8f]/L 
nfdf] 5f]6f] x'Fbf

7f8f] /]vf h;sf] 
jl/kl/ ejg 
3'D5

-v_ le/fnf] hldgdf ejg

-u_b'O{÷Psfkl§ dfq} uf/f] ePsf ejg

Uff/f] lkn/

lkn/ lkn/

E"fsDkdf 
hldgsf] rfn

lrq &=%M Psfkl§ e'OFtNnf v'Nnf ePsf] ejg e"sDkdf a6fl/G5 . 

lrq &=^ M Efjgsf 7f8f c·x? -lkn/x?_ km/s km/s prfOsf eP eg]klg e"sDkn] a6fg{ ;S5 .

e"sDkdf 
hldgsf] xNNffO

Ef"sDkdf 
hldgsf] rfn

lkn/x? a9L ;+s6k"0f{ x'G5g  

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{ M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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e"sDk k|lt/f]wL ejg l8hfOgsf] cjwf/0ff s] xf] <

e"sDkLo ;d:of 

e"sDkn] s'g} Ps :yfgdf NofPsf]] sDkg ;fgf], demf}nf / zlQmzfnL 
x'g;S5  . ;fk]lIfs ?kdf eGg'kbf{ ;fgf] e"sDk w]/}k6s, demf}nf 
slxn]sfxL / zlQmzfnL e"sDk lj/n} hfG5g\  . pbfx/0fsf] nflu 
;+;f/el/df % b]lv %=( DoflUgRo"8sf] e"sDk jif{df sl/j *)) k6s 
hfG5 hals & b]lv &=( DoflUgRo"8sf] -e"sDk hfgsf/L # sf] 6]jn 
#=! x]g'{xf];\_ e"sDk sl/j !* k6s dfq hfG5 . To;sf/0f k|Zg p7\5 
, s] xfdLn] %)) jf cem @))) jif{df lj/n} Ps k6s hfg] vfnsf 
zlQmzfnL e"sDk k|lt/f]w ug{;Sg] ejg l8hfOg / lgdf{0f ug'{kg]{ 
xf] < :d/0f /xf];\ :jo+ ejgsf] cfo' g} %) jf !)) jif{ ;Ddsf] 
x'G5 . cltl/Qm e"sDk ;'/Iffsf] nflu dgUo k};f vr{ x'g] ePsf]n] 
o; ;DaGwL ljjfbklg p7\5, s] ejg l8hfOgdf e"sDkLo k|efjnfO{ 
j]jf:tf ubf{ x'Fb}g < jf xfdLn] e"sDk lg/f]ws (Earthquake Proof) 
ejg l8hfOg ug'{ kg]{ xf], h;nfO{ lj/n} hfg] zlQmzfnL e"sDkn] klg 
s]xL ug{ g;sf];\ < :ki6 ?kdf klxnf] ljsNkn] 7"nf] ljkb lgDTofpg 
;S5 / bf];|f] ljsNk clt vlr{nf] x'G5 . o;sf/0f ejg l8hfOg ubf{ 
oL b'O{ cltjfbL ;f]rfO{sf] aLraf6 Pp6f dWodfuL{ pkfo lgsfNg'kg]{ 
x'G5 .

e"sDk k|lt/f]wL ejg

OlGhlgo/n] h:tf];'s} zlQmzfnL e"sDk uPklg s]xL ljufg{ g;Sg] 
e"sDk lg/f]ws (Earthquake Proof) ejgsf]] l8hfOg ug]{ k|of; 
ub}{gg\ lsgeg] o:tf 3/x? clt jlnof t x'G5g\ t/ Hofb} dxËf 
x'G5g\ . a? OlGhlgo/n] To:tf vfnsf e"sDk k|lt/f]wL 3/sf] l8hfOg 
u5{g\ h;n] o;df cfpg;Sg] demf}nf wSsfnfO{ ;fdfGotof k|lt/f]w 
ug{ ;sf];\ / zlQmzfnL e"sDkdf 3/ g/fd|/L Ifltu|:t eP tfklg 
uNof{du'n'{Dd g9nf];\ tfls 3/ Ifltu|:t ePklg dfG5]sf] Hofg 
hf]ufpg ;lsof];\ . o;/L Pp6f e"sDk k|lt/f]wL ejgn] ;j{;fwf/0fsf] 
lhpwgsf] ;'/Iffsf] k|Tofe"lt lbg;S5 / ljkb Go"gLs/0f ug{ ;xof]u 
k'¥ofpF5,  . of] g} ;+;f/el/sf ;j} e"sDkLo l8hfOg ;++lxtfsf] d"n 
p2]Zo xf] . 

e"sDk k|lt/f]wL ejg l8hfOg cjwf/0ff 

e"sDk k|lt/f]wL ejg l8hfOg cjwf/0ffsf] ;f/f+z lgDgfg';f/ 5 . 

-s_ 	af/Daf/ uO{/fVg] ;fgf—;fgf e"sDkdf ejgsf] 7f8f] tyf t];f]{ 
ef/ axg ug]{ d'Vo—d'Vo ;+/rgfut cËx? h:t} uf/f], lkn/, 
lad, e'OF Ifltu|:t x'g' x'b}g . tyflk ef/ jxg gug]{ ejgsf 
vf; efux? -h:t} Knfi6/_ df dd{t ug{ ;lsg]] ;fgf] Iflt 
x'g;S5 .

-v_ 	slxn]sfxL hfg] dWod :t/Lo e"sDkdf ejgsf d'Vo cËx?df 
dd{t ug{ ;lsg] xb;Ddsf] Iflt x'g;S5, / ef/ jxg gug]{ 
ejgsf vf; efux? -h:t} kf6]{zg uf/f] cflb_ Ifltu|:t eO{ 
e"sDk kZrft\ To;nfO{ gofF jgfpg'kg]{]{ klg x'g;S5  .

-u_ 	lj/n} hfg] zlQmzfnL e"sDkdf ejgsf d'Vod'Vo cËx?df 

uDeL/ Iflt k'u] tfklg -x'g;S5 dd{t} ug}{ g;lsof];\_ ejg 
uNof{du'n'{Dd 9Ng' x'Fb}g . 

;fgf] e"sDk

dWod :t/sf] e"sDk

zlQmzfnL e"sDk

o;k|sf/ ;fgf—;fgf e"sDkkl5 sd vr{ / yf]/} ;dodf g} ;fdfGo 
dd{t u/]/ 3/ k"0f{ ?kdf k|of]u ug{ ;lsg] jgfpg ;lsG5 . demf}nf 
e"sDkdf Ifltu|:t ePsf ejgsf d'Vo cËx?sf] dd{t / ;'b[9Ls/0f 
;DkGg u/]kl5 dfq o;nfO{ k"0f{ ?kdf k|of]udf Nofpg ;lsG5  . 
zlQmzfnL e"sDkkl5 ejgx? sfd} gnfUg] u/L Ifltu|:t x'g;S5g\ 
t/ 9n]sf rflx x'Fb}gg\ . o;f] x'Fbf dflg;x?sf] p4f/ ug{ / wgdfnsf] 
;'/Iff ug{ ;xh x'G5 . 

ejg l8hfOg ubf{ e"sDkLo Ifltn] lgDTofpg ;Sg] kl/0ffdx? s] s] 
x'g;S5g\\ eGg] s'/fnfO{ klg Wofg lbg'kg]{ x'G5  . pbfx/0fsf] nflu 
c:ktfn, clUg lgoGq0f sfof{no h:tf ejgx?sf] e"sDkkl5sf 
p¢f/sf ;dodf klg cToGt} dxTjk"0f{ e"ldsf x'g] ePsf]n] logLx? 
e"sDkkZrft klg sfd ug{ ;Sg] cj:yfdf /xg} kb{5 . o:Tff ejgx? 
;fdfGo ejgeGbf pRr txsf] e"sDk k|lt/f]w ug{ ;Sg] 9Ën] l8hfOg 
ug'{ kb{5  . e"sDksf] sf/0fn] 7"N7"nf jfFwx? elTsg ;S5g\, h;n] 
tNnf] e]usf j:tLx? hndUg agfOlbP/ ljkbsf] ;xfos sf/0f jGg 
;Sb5 . To;sf/0f afFwsf] -To;}u/L cf0fljs e§Lx?_ l8hfOg ubf{ 
cem} pRr txsf] e"sDkLo wSsfnfO{ k|lt/f]w ug{ ;Sg]u/L ug'{ kb{5 . 

ejgdf Iflt clgjfo{                                                

Pp6f lglZrt xb;Dd IfltnfO{ ;Lldt /fv]/ ejgsf] d"No w]/} ga9\g] 
u/L e"sDk k|lt/f]wL ejg l8hfOg ug]{ ul/G5  . e"sDkkl5 3/df 
;fdfGo lr/fx? b]lvg] ljlQs} pQm 3/ a:gsf lgldQ c;'/lIft 
x'G5 eGg] cfd wf/0ff kfOG5  . t/ e"sDk k|lt/f]wL ejg l8hfOg 
ug]{ OlGhlgo/x? e"sDkkl5 ejgdf o:tf] ;fdfGo Iflt b]lvg'nfO{ 
:jfefljs / clgjfo{ dfGb5g\  . e"sDkn] ejgdf ljleGg k|sf/sf 
Iflt k'¥ofpg ;S5 -ljz]if u/]/ s+lqm6 / O{+6f, 9'Ëfsf] uf/f] nufOPsf 

lrq *=! M ljleGg e"sDkLo tLa|tfdf ck]lIft Jojxf/– ;fgf] e"sDkdf 
dd{t ug{ ;lsg] Iflt xf];\ / zlQmzfnL e"sDkdf g9nf];\ . 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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3/x?df :ki6 b]lvg] lr/fx?_. lr/fsf] cfsf/ / ltgLx?sf] cjl:ylt 
x]/]/ o:Tff lr/fx? :jLsfo{ jf c:jLsfo{ b'j} x'g ;S5g\\ . pbfx/0fsf] 
nflu O{+6fsf] uf/f] ePsf]  lkn/jfnf 3/sf] uf/f]df b]lvg] lr/f :jLsfo{ 
x'g ;S5 t/ lkn/df ljs0f{ ?kdf b]lvPsf] lr/f :jLsfo{ x'b}g -lrq 
*=@_  . ;fdfGotof e"sDkn] ejgdf k'¥ofpg ;Sg] Iflt / o;sf] 
uDeL/tfsf] jf/]df of]Uo / cg'ejL k|fljlwsx? hfgsf/ x'G5g\ .

e"sDk dfu{bz{s ;'emfj *

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

;Gbe{ ;fdfu|L
1.	 Naeim,F., Ed., (2001), The Seismic Design Handbook, Kluwer 

Academic Publishers, USA 
2. 	 Ambrose,J., and Vergun,D., (1999), Design for Earthquakes, John 

Wiley & Sons, Inc., USA 

rq *=@M lkn/df b]lvg] ljs0f{ lr/fn] ejgsf] ef/ axg IfdtfnfO{ 
sdhf]/ agfOlbG5 —c:jLsfo{ Iflt

To;sf/0f e"sDk k|lt/f]wL ejg l8hfOg ubf{, e"sDkn] ejgnfO{ 7Ls 
7fpFdf 7Ls dfqfdf :jLsfo{ tx;Dd dfq Iflt k'¥ofpF5 eGg] s'/fnfO{ 
;'lglZrt ug'{;+u ;DalGwt 5 . e"sDk k|lt/f]lw ejg l8hfOgsf] of] 
cjwf/0ff xfd|f 3/x?df k|of]u ul/g] ljB'tLo ˆo"h;+u ldNbf]h'Nbf] 
5 . h;/L 3/sf tdfd ljB'tLo nfOg / ;fdfu|Lx?nfO{ hf]ufpgsf] 
nflu ˆo"hsf] dfWodaf6  ljB't kl/kysf] s]xL efu gi6 x'g lbOG5, 
To;}u/L k"/} ejg 9Ngaf6 hf]ufpgsf] nflu ejgsf s]xL k"j{ lgwf{l/t 
efux?nfO{ :jLsfo{ tx;Dd Ifltu|:t x'g lbOG5 .

:jLsfo{ IfltMg/dkgf (Dutility)

casf] sfd eg]sf] e"sDk uPsf] j]nf ejgdf :jLsfo{ Ifltsf] ?k / 
ejgsf] e"sDkLo Jojxf/ yfxf kfpg' xf] . o;sf] nflu klxnf] sfd 
s'g} lgdf{0f ;fdfu|Ln] e"sDksf] ;dodf s:tf] Jojxf/ u5{ eGg] yfxf 
kfpg' xf] . sfnf] kf6Ldf n]Vg] rs / sfuh c8\ofpg k|of]u ul/g] 
kmnfdsf] lkgnfO{ lnP/ ltgLx?sf] ljz]iftf x]g]{ xf] eg] rs lkl6Ss} 
efFlrG5 hals lkg jflËG5 t/ xQkQ eflRrGg  . kmnfd] lkgsf] 
h:tf] k6s k6s aË\ofpFbf klg gefFlrg] Jojxf/ b]vfpg] kbfy{sf] 
ljz]iftfnfO{ g/d (ductile) / rssf] h:tf] lkl6Ss} efFlrg] Jojxf/ 
b]vfpg] u'0fnfO{  ´'/f] (britle) elgG5 .

e"sDk k|lt/f]wL ejgx?, ljz]if u/L ltgsf d'Vo c+ux? nrsbf/ 
-ef/ kbf{ s]xL nlRsg] t/ gefFlrg]÷gkm'6\g]_ x'g] u/L jgfpg' kb{5 . 
o:tf ejgx?df e"sDk k|lt/f]wL] Ifdtf x'G5  . e"sDk uPkl5 s]xL 
Ifltsf] jfjh'b klxn]s} cj:yfdf :yflkt x'g;S5 t/ 9Nb}g -lrq 
g+= *=#_ . g/dkgf e"sDk k|lt/f]wL sfo{df of]ubfg k'¥ofpg] Pp6f 
dxTjk"0f{ kIf xf] . o;/L e"sDk k|lt/f]wL ejg l8hfOg ubf{ ;aeGbf 
klxn] ;DefJo Iflt x'g] :yfgsf] klxrfg ul/G5 / To;kl5 pQm 
:yfgdf plrt 9Ën] lj:t[t gS;f+sg (Detailing) u/L ejgdf 
g/dkgf ;'lglZrt ug]{ k|of; ul/G5 . lj:t[t gS;f+sg (Detailing)  
eGgfn] s'g} 7fpFdf slt 808L s;/L /fVg] eGg] k|lqmof xf] .

lrq *=#M g/d / em'/f] ;+/rgf— e"sDkLo l8hfOgn] em'/f] vfnsf]  
;+/rgf gxf];\ eGg] k|of; u5{ .

Ej
g

d
f s

"n
 e

"s
Dk

Lo
 t

];
f]{ a

n g/d Jojxf/

em'/f] Aojxf/

-s_ e"sDk cfPsf] a]nfdf ejgsf] Jojxf/

-v_ s+lqm6 lkn/sf] em'/f] eTsfO

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{ M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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e"sDk dfu{bz{s ;'emfj (

/fd|f] e"sDkLo sfo{ ;Dkfbgsf nflu ejgdf g/dkgf s;/L Nofpg]<

lgdf{0f ;fdfu|L

ef/t / g]kfnsf clwsf+z u|fdL0f If]qdf ejgx? O{+6f jf 9'Ëfsf 
uf/f] nufP/ agfO{G5 . ;dyn e"efult/ l;d]G6Lsf] hf]8fO{df kfs]sf] 
O{+6fsf] uf/f] nufOG5 eg] kxf8L efudf df6f]sf] hf]8fOdf 9'Ëfsf] 
uf/f] nufpg] k|rng j9L dfqfdf kfOG5 . t/, cfhsfn df6f]sf] ;§f 
l;d]G6Ls} d;nf k|of]u ug]{ rng lbg k|ltlbg al9/x]sf] 5  . O{+6f 
jf 9'Ëfsf] uf/f]n] ejgsf] l;wf ef/ jf bjfa (Compression) nfO{ 
;lhn} wfGg ;S5 t/ o;df tGsfOnfO{ (Tension) jxg ug{;Sg] 
Ifdtf x'Fb}g -lrq (=!_ .

ejgsf] s'g}klg efudf 808L /flvg] 7fpF / To;sf] kl/df0f o;/L 
lgwf{/0f ul/g' kb{5 ls Tof] efudf tGsfOsf] sf/0fn] 808L cfkm\gf] 
;fdYo{sf] ;Ldf;Dd k'Ug'eGbf klxn] g} bjfasf] sf/0fn] s+lqm6 cfkm\gf] 
;fdYo{sf] ;Ldf;Dd gk'uf];\  . s+lqm6 cfkm\gf] ;fdYo{sf] ;Ldf;Dd 
gk'Ub} 808L cfkm\gf] ;fdYo{sf] ;Ldf;Dd k'Uof] eg] To:tf] lsl;dsf] 
c;kmntfnfO{ g/dkg c;kmntf elgG5 . ejgsf] ef/ wfGg g;s]/ 
klxn] s+lqm6 cfkm\gf] ;fdYo{sf] ;Ldf;Dd k'Uof] eg] To;nfO{ em'/f] 
c;kmntf elgG5 . e"sDkn] ubf{ ejgdf e"sDkLo ef/ a9\b} hfFbf 
s+lqm6 / 808L b'O{dWo] Pp6fn] cfkm\gf] sfo{;Dkfbg Ifdtf u'dfpg] 
/ To;kl5 Tof] efu j]sDdf x'G5  . em'/f] c;kmntf eGbf g/dkg 
c;kmntf j]z x'G5 . To;sf/0f s+lqm6df hlt j9L 808L /fVof] Tolt 
;+/rgf jlnof] x'G5 eGg] cfd hgwf/0ff ;j{yf unt klg x'g ;S5 
lsgls a9L 808L /fv]df klxnf s+lqm6 eflrG5 .  

Ifdtf l8hfOg wf/0ff 

j/fj/ nDafO / uf]nfOsf b'O{j6f 808Lx? lncf+}  . Pp6f g/d jf 
nlrnf] / csf]{ s8f jf em'/f] kbfy{af6 jg]sf 808L lncf}+  . b'j} 
808LnfO{ gr'l8P;Dd tGsfpb} hfg] xf] eg] xfdLn] kfpg] 5f} ls g/d 
kbfy{af6 ag]sf 808L r'l8g'eGbf klxn] pNn]Vo dfqfdf tlGsG5 
hjls ´'/f] jf s8f vfnsf kbfy{af6 ag]sf 808L gtlGssg} 
PSsf;L  r'l8G5 lsgeg] o;df tGsg ;Sg] u'0f Psbd} sd x'G5 
-lrq (=@_ . ejgdf k|of]u ul/g] lgdf{0f ;fdfu|Lx?df kmnfd] 808Lx? 
g/d / O{+6f, 9'Ëf, s+lqm6 em'/f] x'G5g\ .

lrq (=!  uf/f]n] bjfa y]Ug ;S5 t/ tGsfO{ y]Ug ;Sb}g .

lyrfO{

alnof] sdhf]/

tGsfO{

s+lqm6 csf]{ Pp6f dxTjk"0f{ lgdf{0f ;fdfu|L xf], h;nfO{ ljut $)–
%) jif{b]lv ejg lgdf{0fsf nfuL Jofks ?kdf k|of]u ul/Fb} cfPsf] 
5 . l;d]G6, lu§L, afn'jf / kfgLsf] pko'Qm ld>0faf6 s+lqm6 jG5 . 
dflyaf6 lyr]sf] ef/ jf bjfa wfGgsf nflu O{+6f, 9'Ëfsf]] uf/f] eGbf 
s+lqm6 jlnof] x'G5 . t/, o;df nlRsg] jf tlGsg]] Ifdtfrflx x'Fb}g . 
s+lqm6sf] u'0f:t/ d'VotM of] jgfpFbf k|of]u ul/Psf] kfgLsf] dfqfdf 
e/ kb{5  . Psbd} w]/} kfgL jf Psbd} yf]/} kfgL k|of]u ul/Psf 
b'j}vfn] s+lqm6sf] u'0f:t/ sd;n x'G5  . ;fdfGotof O{+6f, 9'Ëf / 
s+lqm6 em'/f] (Brittle) ePsf]n] logLx? / logLx?af6 aGg] ejgx? 
PSsf;L elTsG5g\ . 

O{+6f÷9'Ëf / s+lqm6sf ejgx?df ^ ldldb]lv $) ldld Jof;sf kmnfd] 
808Lx? k|of]u ul/G5 . 808Lx? bjfa / tGsfO b'j} lsl;dsf ef/ 
wfGg;Sg] :jefjsf x'G5g\ . kmnfddf g/dkgf x'g] ePsf]n] kmnfd] 
808L r'l8g'cl3 w]/} xb;Dd nlRsg ;S5g\ .

s+lqm6 / kmnfd] 808L ;Fu} k|of]u ul/Psf] 5 eg] o:tf] lsl;dsf] 
;fdfu|LnfO{ ;jnLs[t l;d]G6 s+lqm6 jf cf/;L;L (RCC) elgG5 . 

lrq (=@ ;fdfu|Lx?df tGsfOsf] kl/If0f— g/d / em'/f] ;fdfu|Lx?

clwstd an

808Lsf] tGsfO{

g/d ;fdfu|L

clGtd 
tGsfO{ 7"nf] 
x'G5

808Lsf] tGsfO{

clGtd tGsfO{ 

80
8L

s
f] a

n
80

8L
s

f] a
n

em'/f] ;fdfu|L

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1.	 Paulay,T., and Priestley,M.J.N., (1992), Seismic Design of 

Reinforced Concrete Buildings and Masonry, John Wiley, USA 
2. 	 Mazzolani,F.M., and Piluso,V., (1996), Theory and Design of 

SeismicResistant Steel Frames, E&FN Spon, UK

e"sDk dfu{bz{s ;'emfj (

cj pbfx/0fsf] nflu cl3sf] tGsfO{sf] eGbf g/d / s8f jf em'/f] 
kbfy{af6 ag]sf d'Gb|fx? -s8Lx?_ hf]8]/ jgfOPsf] Pp6f l;qmL lncf}+ 
-lrq (=#_ . l;qmLnfO{ tGsfpFb} nu]df l;qmLdf ePsf x/]s d'Gb|fx? 
klg lrq (=@ df b]vfOPsf] 808Lh:t} r'l8G5g\  . olb l;qmLsf 
b'j} 5]psf d'Gb|fnfO{ b'O{ ljkl/t lbzftkm{ F ann] tfGg] xf] eg] 
TolQs} an x/]s d'Gb|faf6 x:TffGt/0f eO/fv]sf] x'G5 . cyf{t x/]s 
d'Gb|fdf a/fa/ an F nfU5  . ansf] dfqf a9fpFb} a9fpFb} n}hfFbf 
Pp6f cj:yfdf uP/ l;qmL r'l8G5, ha  l;qmLdf ePsf] ;aeGbf 
sdhf]/ d'Gb|f r'l8G5  . olb g/d d'Gb|f ;jeGbf sdhf]/ 5 eg] 
l;qmL r'l8g'eGbf cl3 l;qmL w]/} dfqfdf tGs]sf] b]lvG5 . olb ´'/f] 
d'Gb|f ;jeGbf sdhf]/ 5 eg]] l;qmL crfgs r'l8G5 / g/d l;qmL 
r'l8g' cl3sf] tGsfO{sf] eGbf sd dfq tGs]sf] kfpF5f} . To;sf/0f 
olb xfdLn] o:tf] g/d l;qmL jgfpg' 5 eg] g/d d'Gb|f g} ;aeGbf 
sdhf]/ x'g' kb{5 tfls of] PSsf;L gr'F8f];\ / rF'l8g'eGbf cufl8 g} 
of] rF'l8b} 5 eGg] s'/fsf] ;+Í]t kfpg ;lsof];\ .

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

lrq (=# g/d l;qmL l8hfOg

z'? ca:yfdf l;qmL

tGsfO{Psf] ca:yfdf 
l;qmL

g/d d'Gb|f

nrsbf/ d'Gb|f 
r'Fl8g'eGbf cl3 tlGsG5 

em'/f] d'Gb|f

Efm'/f] d'Gb|f 
tlGsGg

e"sDk k|lt/f]wL ejgsf] l8hfOg 

ejg To;}u/L l8hfOg ug'{ kb{5 h;/L dfly pNn]lvt g/d l;qmL 
l8hfOg ul/G5 . pbfx/0fsf] nflu zx/L If]qdf aGg] u/]sf s+lqm6sf 
w]/} tNnf ePsf ejg lncf}+  . o;df t];f]{ cËx? -h:t} ladx?_ / 
7f8f] cËx? -h:t} lkn/x?_ x'G5g\ . ljleGg tnfdf pTkGg Oglz{of 
an ljleGg lad / lkn/ x'Fb} hldg;Dd x:tfGtl/t x'G5g\ . ejgsf 
ljleGg dxTjk"0f{ cËx? g/d jgfpg' kb{5  . ejgsf] Pp6f lkn/ 
elTsof] eg] k'/} 3/sf] l:y/tfnfO{ c;/ ug{ ;S5 t/ Pp6f lad 
elTsFbf To;sf] c;/ s'g} vf; 7fpFdf dfq ;Lldt /xG5 . To;sf/0f 
lad g/d t/ lkn/eGbf sdhf]/ agfpg' kb{5  . cf/;L;L ejg 
l8hfOg ug]{ of] ljlwnfO{ Ifdtf l8hfOg (capacity design) cjwf/0ff 
elgG5 / o;df dhj't lkn/—sdhf]/ lad (Strong Column Weak 
Beam) l8hfOg ul/G5 (lrq (=$) . 

k/Dk/fut ;+lxtfdf cfwfl/t -e"sDkLo c;/nfO{ Wofg glbO{ ul/Psf] 
l8hfOg_ l8hfOgaf6 ;+/rgfdf g/dkgsf] ck]Iff ug{ ;lsGg  . 
;+/rgfsf] g/dkgf j[l4df ;xof]u k'¥ofpgsf] nflu l8hfOgstf{x?nfO{ 
ljz]if l8hfOg k|fjwfgsf] cfjZostf kb{5 . o:Tff k|fjwfgx? k|fo 
ljz]if e"sDkLo l8hfOg ;+lxtf -h:t} cf/;L;Lsf nflu cfO{P; 
!#(@)–!((#_ sf] ?kdf /flvPsf] x'G5  . oL ;+lxtfx?n] Iflt x'g 
;Sg] ejgsf ;Defljt cËx?df kof{Kt g/dkgf klg ;'lglZrt 
ub{5g\ .                                                                                                       

lgdf{0fdf u'0f:t/ lgoGq0f

e"sDk k|lt/f]wL ejg l8hfOgsf] Ifdtf l8hfOg cjwf/0ff Toltv]/ 
sfd gnfUg] x'G5 hj ́ '/f] d'Gb|fsf] jlnof]kgf Go"gtd rflxPsf] eGbf 
sd x'G5  . O{+6f, 9'Ëf,s+lqm6 h:tf ´'/f]  lgdf{0f sfo{sf]] jlnof]kg 
k|o'Qm lgdf{0f ;fdfu|Lx?sf] u'0f:t/, sfdsf] oyf]lrt ;'kl/j]If0f / 
lgdf{0f ljlwk|lt Psbd} ;+j]bgzLn x'G5 . o;}u/L g/d x'g'kg]{ eg]/ 
dflgPsf ejgsf cËx?df kof{Kt nlrnf]kgf k|bfg ug{sf] nflu ljz]if 
Joj:yf ldnfOPsf] 5 ls 5}g eGg] s'/f ;'lglZrt ug{ ljz]if Wofg 
lbg' kb{5 . o;k|sf/ e"sDk k|lt/f]wL ejg lgdf{0fsf] ;'lglZrttfsf] 
nflu :t/Lo lgdf{0f ;fdfu|L / lgdf{0f ljlwnfO{ s8fOsf ;fy kfngf 
ug'{ clt cfjZos kb{5  . of]Uo / e/kbf]{ k|of]uzfnfdf lgdf{0f 
;fdfu|Lx?sf] lgoldt k/LIf0f -lgdf{0f :yndf jf jflx/_, ;do 
;dodf sfdbf/x?nfO{ tflnd / k|fljlws sfdsf] :ynut d"NofÍg, 
u'0f:t/ lgoGq0fsf dxTjk"0f{ kIf  x'g\ .

 lrq (=$ cf/;L;L ejgsf] l8hfOgM alnof]] lkn/ sdhf]/ lad x'g'k5{— 
ejgsf ljleGg efux? pko'Qm cfsf/df agfO{ ltgLx?df ;xL 

dfqfdf 808L k|of]u u/]/ of] k|fKt ug{ ;lsG5 .

sdhf]/ lad

dha"t 
lkn/

dha't lkn/ 
sdhf]/ lad

dha't lad 
sdhf]/ lkn/

dha"t 
lkn/

sdhf]/ lad

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{ M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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ejgsf] nrstfn] s;/L e"sDkLo k|ltlqmofdf c;/ k'¥ofpF5 <

nrsbf/ ejgsf] xNnfO{ 

ha hldg xlNnG5, ejgsf] huklg hldg;u} / ejg cl3kl5 
xlNng yfN5  . olb ejgdf nrstf gePsf] eP ejgsf k|To]s 
ljGb'x? hldg hlt rn]sf] 5,Tolts} dfqfdf rNg] lyP . t/ w]/}h;f] 
ejgx? nrsbf/ x'g] ePsfn] o;sf ljleGg efux? km/s dfqfdf 
cl3kl5 rN5g\ .

o;nfO{ Pp6f pbfx/0faf6 a'emf}+ . Pp6f df]6f]] 8f]/L lncf}+, Pp6f 5]p 
3/sf] 5fgfdf / csf]{ 5]pm 6«ofS6/sf] k5f8L afwf}+  . ca 6«ofS6/ 
:6f6{ u/]/ cl3 a9\g vf]Hbf 3/ 6«ofS6/s]f rfnsf] lbzftkm{ nlRsG5 
-lrq !)=! s_ . plQg} an nufP/ tfGof}+ eg] a9L nrsbf/ ejg 
a9L nlRsG5 / sd nrsbf/ ejg sd nlRsG5 . ca 8f]/LnfO{ Rjf§ 
sfl6lbg] xf] eg] s]xL ;do;Dd 3/df sDkg eO/xG5 cyf{t cl3kl5 
u/]/ xlNNfO{ /xG5 / s]xL ;dokl5 z'?s} ca:yfdf cfpF5 -lrq !)=! 
v_ . of] xNnfO{ cfjlws x'G5 . Ps k"0f{ xNnfO{{sf] nflu nfUg] ;do 
-To;sf] cy{, Ps k6s cuf8L / Ps k6s k5f8L hfg] k"0f{ rqm_ 
Pp6} x'G5 / o;nfO{ ejgsf] cfwf/e"t k|fs[lts cjlw (T) elgG5 . 
T sf] dfg ejgsf] nrstf / lk08df e/ kb{5 . nrstf hlt a9L 
eof], T Tolt g} a9\5 To:t} ef/ a9L eP T klg a9\5 . ;fdfGotof 
cUnf ejgx? a9L nrsbf/ x'G5g\ / ef/ klg a9L g} x'G5, To;}n] 
o:tf ejgsf] T nfdf] x'G5 . o;sf] ljkl/t xf]rf] / dWod prfOsf] 
ejgx?sf] T, 5f]6f] -)=$ ;]s]08eGbf sd_ x'G5 .

Efjgsf] cfwf/e"t k|fs[lts cjlw T, o;df cGtlg{lxt u'0f xf]  . 
ejgdf ul/Psf kl/jt{gx?n] T sf] dfgdf kl/jt{g NofpF5 . Pp6f 
;fdfGo Ps tn] b]lv @) tn] ;Ddsf] ejgsf] cfwf/e"t k|fs[lts 
cjlw k|fo )=)% b]lv @=)) ;]s]08;Dd x'G5 . ljleGg ;+/rgfx?sf] 
k|fs[lts calwsf s]xL pbfx/0fx? lrq @ df k|:t't ul/Psf 5g\ . 

lrq !)=! ejgsf] :jtGq sDkg k|ltlj|mof Mcl3kl5 ug]{ rfn 
cfjlws x'G5 .

-s_ 5fgfdf 8f]/Ln] afFw]/ ejgnfO{ tfg]sf]

-v_ 8f]/L sfl6lbFbf ejg xlNnPsf
pN6f] bf]nssf] gd'gf

5fgfsf]
lj:yfkg ;do

lrq !)=@ ;+/rgfx?sf] d"ne"t k|fs[lts cjlw w]/} xb;Dd km/s 
k5{ . k|fs[lts cjlw dfg ;"rsdfq xf], ;+/rgfsf] jf:tljs ljz]iftf 

cg';f/ k|fs[lts cjlw pNn]Vo ?kdf km/s x'g;S5 . 

;fef/ M Newmark, (1970), Current trends in the Seismic Analysis 
and Design of Hi gh Ris e Structures, Chapter 16, in Wiegel, (1970), 
Earthquake Engineering, Prentice Hall,

Ps tNn] 3/ 
)=)% ;]s]08

!% tn] ejg ! ;]s]08

dfyL p7fOPsf] kfgL 6\of°L M $ ;]s]08

7"nf] s+lqm6sf] 8\ofd M 
 * ;]s]08

emf]n'·] k'nM ^ ;]s]08

xf]rf ejg 
)+=$ ;]s]08

cf/;L;L 
lrDgL @  
;]s]08

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1.	 Wiegel,R., (1970), Earthquake Engineering, Prentice Hall Inc., 

USA 
2. 	 Chopra,A.K., (1980), Dynamics of Structures – A Primer, 

Earthquake Engineering Research Institute, USA

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

nrstfsf] dxTj

e"sDk uPsf] j]nfdf y'k|} t/Ëx? (sinusoidal waves) pTkGg x'G5g\ . 
oL t/Ëx?sf jf/Dj/tf -frequency_ km/s—km/s x'G5g\\ -lrq 
!)=#_  .  Pp6f t/Ën] cfˆgf] rfnsf] Ps k"0f{ rqm k"/f ug{ nfUg] 
;donfO{ e"sDkLo t/Ësf] cjlw elgG5  . ;fdfGotof e"sDkdf 
To:tf t/Ëx? x'G5g\ h;sf] cjlw )=)# b]lv ## ;]s]08;Dd x'G5 . 
of] ;Ldfleq klg s'g}s'g} e"sDksf t/Ëx? c?eGbf zlQmzfnL 
x'G5g\ . s'g} vf; ejg agfO{Psf] :yfgdf e"sDkLo t/Ësf] tLj|tf 
ljleGg s'/fx?df h:t} e"sDksf] kl/df0f, e"sDk ljGb'sf] b'/L / 
elgPsf] 7fpFdf k'Ug'cl3 t/Ën] ofqf u/]sf] hldgsf] lsl;d cflbdf 
e/ kb{5 .

lrq !)=# MzlQmzfnL e"sDkdf hldgsf] rfn ljleGg cjlwsf 
t/·x?af6 k|;fl/t x'G5 . 

lrq !)=$M Pp6} hldg sDkgdf klg ljleGg ejgn] ljleGg k|ltlj|mof 
b]vfpF5g\ .

5f]6f] 
cjlw 
t/·

5f]6f]

nfdf]

;do

;do

;do

lj:tf/  -PlDNk6\o'8_

Nffdf] 
cjlw 
t/·

Pp6f ;fdfGo zx/df ljleGg cfsf/ k|sf/sf 3/x? x'G5g\ . ejgsf] 
cfwf/e"t k|fs[lts cjlw T, h;sf] af/]df xfdLn] dfly g} 5nkmn 
ul/;Sof}F, ejgx?nfO{ juL{s[t ug]{ Pp6f t/Lsf x'g ;S5  . oL 
ejgd'lg e"sDkhGo hldgsf] rfn zx/e/ km/s—km/s x'G5g\ 
-lrq !)=$s_ . olb 5f]6f] cjlwsf e"sDkLo t/Ën] hldg cl3kl5 
xlNnPsf] 5 eg] 5f]6f] cjlwsf] ejgn] 7"nf] k|ltlqmof b]vfpF5  . 
To;}u/L olb nfdf] cjlwsf e"sDkLo t/Ë 5g\ eg] nfdf] cjlw ePsf 
ejgsf] 7"n} k|ltlqmof x'G5 . o;k|sf/ ejgsf] T sf] dfg / hldgsf] 
sDkgsf] ljz]iftf -h:t} e"sDkLo t/Ësf] cjlw / lj:tf/_ cg';f/ 
s'g} ejgx? c?eGbf a9L ys{G5g\ ÷xlNnG5g\ . 

;g\ !(^& sf] blIf0f cd]l/sfsf] sf/fs; e"sDksf] k|ltlqmof of]eGbf 
d'lg /x]sf] df6f]sf] df]6fOdf e/ k/]sf] kfO{of]  . lrq $v cg';f/ 
$) b]lv ^) ld6/ df]6fOsf] df6f]dfly ag]sf]  # b]lv % tnfsf 
ejgx?df Ifltsf] tLj|tf a9L kfOof]  . t/, ;f]eGbf a9L df]6fOsf] 
df6f]dfly cjl:yt o:tf ejgdf Iflt sd ePsf] kfO{of] . csf]{tkm{ 
!%)—#)) ld6/ df]6fOsf] df6f]sf] of] txdfyL cjl:yt !)—!$ 
tNnfsf ejgx?df Ifltsf] tLj|tf w]/} kfO{of], hals sd ulx/fO{sf] 
df6f]sf] txdfyL ag]sf o:tf ejgx?df gf]S;fgsf] tLj|tf sd 
lyof]  . oxfF, ejgd'lg /x]sf] df6f]sf] txn] hldgdf ofqf ul//x]sf 
e"sDkLo t/Ëx?nfO{ 5fGg] sfd u/L s]xL t/Ëx?nfO{ dfq hfg lbP/ 
csf{ t/Ëx?nfO /f]Sof] .

Nfrsbf/ ejgdf ;fk]lIfs t];f]{ lj:yfkg a9L x'G5 h;sf] kmn:j?k 
ejgsf cg]s u}/ ;+/rgfTds efux? / ejgdf ePsf ;fdfgx? 
a9L Ifltu|:t x'G5g\  . pbfx/0fsf nflu, ejgsf s]xL cËx? h:t}  
‰ofnsf] lzzfn] t];f]{ lj:yfkg ;xg g;s]/ km'6\5g\ . To:t}} 3/df 
ePsf cGo ;fdfgx? Hf:t} gafFlwPsf cfndf/L, 6]lnlehg,cflb 
klN6P/ Ifltu|:t x'G5g\  . o:tf Ifltn] ejg :jo+sf] ;'/Iffdf vf;} 
c;/ gu/] tfklg cfly{s gf]S;fgLsf ;fy} 3/df a:g]x? 3fOt] x'g] / 
cQflng] cj:yf ;[hgf ul/lbG5 .

e"sDkLo sDkg

-s_ Pp6} zx/df ejgx? ljleGg lsl;dsf df6f]dfly ag]
sf x'G5g\

-v_ Ifltsf] tLj|tf ejg v8f ePsf] df6f]sf] txsf] df]6fOdf e/ k5{ 

Dff6f]sf] ulx/fO{ - dL=_
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n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
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/fli6«o ejg ;+lxtf s] xf] <

lrq !!=! M g]kfnsf] e"sDkLo If]q gS;f M
g]kfnsf] clwstd efu pRr e"sDkLo If]qdf kb{5 . 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+

/fli6«o ejg ;+lxtfsf] dxTj

e"sDksf] ;dodf pTkGg x'g] hldgsf] sDkgn] ejgdf an / la?k0f 
;[hgf x'G5  . To;sf/0f ejgnfO{ o:tf an / lj?k0f ;fdgf ug{ 
;Sg]u/L l8hfOg ug'{kb{5  . /fli6«o ejg ;+lxtfn] ejgsf] e"sDk 
k|lt/f]wL Ifdtf jl[¢ u/L hgwgsf] Iflt Go"gLs/0f ug{ d2t k'¥ofpF5 . 
;+/rgfx?sf] cjwf/0ff k|f?k0f, l8hfOg, l86]lnË (Detailing) / 
lgdf{0fdf OlGhlgo/nfO{  ;xfotf k'¥ofpgfsf nflu ljZjsf ljleGg 
b]zx?df ejg ;+lxtfdf sfo{ljlwsf] ?k/]vf tof/ ul/Psf] x'G5  . 
Pp6f  e"sDk k|lt/f]wL ejgdf lgDglnlvt $ ljz]iftfx? x'G5g\ . 

-s_ plrt ;+/rgfTds ljGof; 

ejgsf] cfsf/, cfs[lt / ef/ k|;f/0f k|0ffnL o:tf] xf];\ ls e"sDksf 
sf/0f ejgdf l;lh{t cfGtl/s an hldg;Dd l;wf / lgjf{w 9Ën] 
k|jfx x'g ;sf];\ .

-v_ kfZj{ ;fdYo{ M ejgn] k|lt/f]w ug{;Sg] clwstd t];f]{ an olt 
w]/} xf];\ ls Ifltu|:t ca:yfdf klg ejg gn8f];\ .

-u_ kof{Kt b/f]kgfM ejgsf] kfZj{ ef/ k|lt/f]w k|0ffnL o:tf] xf];\ 
ls lgDgb]lv dWod :t/ssf] sDkgdf e"sDk—pTkGg lj?k0f 
(Earthquake- Induced Deformation) n] ejgsf s'g}klg efunfO{ 
nfO{ Iflt gk'¥ofcf];\ . 

-3_ kof{Kt  g/dkgfM cg's"n	 l8hfOg	/ l86]lnª /0fgLltn] 
zlQmzfnL e"sDkdf klg ejgdf x'g] 7"nf] lj?k0fnfO{ ;fdgf ug]{ 
Ifdtfdf pNn]Vo ;'wf/ ug{ ;lsG5 . /fli6«o ejg ;+lxtfn] oL ;Dk"0f{ 
kIfx?nfO{ ;d]6\5 .		

g]kfnsf] /fli6«o ejg ;+lxtf (National Building Code; NBC of 
Nepal)

ejg ;+lxtf s'g} vf; If]q jf b]z cg'?k x'G5  .  :yfgLo e"sDk 
lj1fg, e"sDkLo hf]lvdsf] :jLsfo{ tx, ejgsf k|sf/, lgdf{0f 
;fdfu|L / lgdf{0f ljlwnfO{ Wofgdf /fv]/ ejg ;+lxtf agfO{G5  . 
To;sf] cnfjf ejg ;+lxtf s'g}klg b]zn] e"sDk OlGhlgol/Ësf] 
If]qdf u/]sf] k|ultsf] ;"rs klg xf] .

;g\ !(** df g]kfndf uPsf] e"sDk / To;af6 ePsf] hgwgsf] 
Ifltn] ejg lgdf{0f ljlwdf kl/jt{g / ;'wf/sf] cfjZostftkm{ g]kfn 
;/sf/sf] Wofgfsif{0f eof] / ;g\ !(($ df /fli6«o ejg ;+lxtfsf] 
Pp6f cËsf] ?kdf g]kfn dfkb08 (Nepal Standard) tof/ ul/of] . 
g]kfndf lgDglnlvt ejg ;+lxtfx? k|rlnt 5g\  .

-!_ ljsl;t d'n'ssf ;+lxtfdf cfwfl/t dxTjk"0f{ ejgx?sf] l8hfOg 
(International State-of-Art)  /fli6«o ejg ;+lxtf )))

-@_ k"0f{ Jofj;flostfsf;fy OlGhlgo/4f/f l8hfOg ul/Psf 
ejg (Professionally Engineered Building) /fli6«o ejg ;+lxtf 
))), !)!, !)@,  !)#, !)$ !)%,!)^, !)&, !)*, !)(, !!), 
!!!,!!@,!!#,!!$, @)^, @)&, @)*

-#_ l;ldt cfsf/ k|sf/sf ejgx?sf nfuL Jofjxfl/s 1fgdf 
cfwfl/t

jfWosf/L lgod (Mandatory Rules of Thumb for restricted Size) 
/fli6«o ejg ;+lxtf @)!,@)@,@)%

-$_ u|fdL0f ejg lgdf{0f lgb]{lzsf÷9'Ëf df6f]n] ag]sf sd alnof 
ejgsf nfuL lgb]{lzsf, /fli6«o ejg ;+lxtf @)#, @)$

/fli6«o ejg ;+lxtf )))

of] ;+lxtfn] /fli6«o ejg ;+lxtfdf pNn]lvt k|fjwfgeGbf leGg 
tl/sfaf6 s'g} OlGhlgo/n] g]kfnsf] nflu ;+/rgfx?sf l8hfOg ubf{ 
p;n] s] s] s'/fdf Wofg lbg'k5{ eGg] s'/fnfO{ ;Daf]wg ub{5 . o;/L 
l8hfOg ul/Psf ;+/rgfx? ;fdfGo OlGhlgo/n] u/]sf] l8hfOgeGbf 
u'0ffTds / dfqfTds b'j} ?kdf pRr:t/sf] 5 eGg] s'/f OlGhlgo/n] 
;'lglZrt ug'{k5{ . oL l8hfOg/x? g]kfndf pknAw lgdf{0f ;fdfu|Lsf] 
u'0f:t/ / k|rlnt lgdf{0f ljlwaf/] hfgsf/ x'g' kb{5 . oL ;+lxtfx?df 
ePsf] lgodn] h'g;'s} kl/df0fsf] e"sDksf] ;dodf  ejgdf Iflt 
x'Fb}g eGg] s'/fsf] ;'lglZrt ub}{g, t/ s] s'/frflxF ;'lglZrt u5{ 
eg] lglZrt ;Ldf;Dd dWod ltj|tfsf] e"sDkdf ejgn] ;+/rgfTds 
Ifltljgf e"sDk k|lt/f]w u5{ / pRr ltj|tfsf] e"sDkdf ejgdf Iflt 
ePklg ejg 9Nb}g.

/fli6«o ejg ;+lxtf !)%

/fli6«o ejg ;+lxtf !)% n] g]kfndf e"sDkLo hf]lvd If]qsf] gS;f 
-lrq !_ pknAw u/fpg'sf ;fy} / e"sDkLo l8hfOg ef/ Plsg ub{5 . 
of] ef/ ;+/rgfsf] lk08 / e"sDkLo u'0ffÍdf (Seismic Cofficient) 
df e/ k5{ . e"sDkLo u'0ffÍrflx e"sDkLo If]q hxfF ;+/rgf cjl:yt 
5, ;+/rgfsf] dxTj, o;sf] b/f]kgf, o;sf] nrstf / df6f] hxfF 
;+/rgf ag]sf] 5 cflb s'/fx?df e/ kb{5 . pbfx/0fsf] nflu 8f]6Lsf] 
lbkfondf ag]sf] ejgsf] e"sDkLo l8hfOg ef/ /f}tx6sf] uf}/df 
ag]sf] ;dfg lsl;d / p:t} df6f]dfyL ag]sf] ejgsf] e"sDkLo 
l8hfOg ef/ eGbf !.#$ u'gf a9L x'G5 . To;}u/L p:t} lgdf{0f ;fdfu|L 
/ k4lt k|of]u u/L dWodvfn] df6f]dfyL agfO{+Psf] Pp6f Pstn] 
ejgsf] e"sDkLo u'0ffÍ !@ tNn] ejgsf] eGbf nueu # u'0ff a9L 
x'G5 .
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;Gbe{ ;fdfu|L
!=	 g]kfnL /fli6«o ejg ;+lxtf  ))), !)!, !)@,!)#, !)$ !)%,!)^, !)&, !)*, 

!)(, !!), !!!, !!@, !!#, !!$, @)^, @)&, @)*,  @)#, @)$

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

of] ;+lxtfn] lgDg k|sf/sf ejgx?sf] ;fdfGo ;+/rgfTds tyf 
e"sDkLo ef/ l8hfOg ug{ cfjZos s'/fx?sf] hfgsf/L lbG5 . -s_ 
e'OFsf] If]qkmn @) ju{ ld6/eGbf a9L ePsf ;a} ejgx? -v_ 
% ld6/eGbf a9L prfOsf s'g}klg ejg -u_ !.% ld6/eGbf a9L 
prfOsf ;Dk"0f{ O{+6f, 9'Ëf jf s+lqm6sf uf/f]x? -3_ @)) 3gld6/ 
Ifdtf;Ddsf cUnf kfgL 6\ofÍL  . of]eGbf 7"nf] Ifdtfsf] nflu 
;DalGwt ljz]if1sf] k/fdz{ lng'kb{5 . -ª_ ;j{;fwf/0fsf] kx'Fr x'g] 
cGo ;a} ejgx? . of] ;+lxtf lgDg k|sf/sf ;+/rgfx?df nfu' x'Fb}g . 
-s_ c;fdfGo ;+/rgfx? -h:t} cf0fljs e§L cflb_ -v_ l;len 
OlGhgLol/Ë sfo{x? -h:t} k"n, afFw cflb -u_ () ld6/eGbf a9L 
prfOsf s'g} klg ejg jf ;+/rgf . 

/fli6«o ejg ;+lxtf !)! df ejgdf k|of]u ul/g] lgdf{0f ;fdfu|Lx?sf] 
Go"gtd cfaZos u'0fx?sf] af/]df pNn]v ul/Psf] 5 . o;n] ljleGg 
lgdf{0f ;fdfu|Lx?sf] k|of]usf] dfkb08 klg pNn]v u/]sf] 5 . /fli6«o 
ejg ;+lxtf !)@ n] ejg lgdf{0fdf k|of]u x'g] ;fdfu|Lx?sf] 3gTj 
;DaGwL hfgsf/L lbG5  . g]kfndf k|of]u ul/g] vf; ;fdfu|Lx?sf] 
tf}nsf] PsfOsf nfuL cfOP;\ *&% -efu @_—!(*& sf] cg';/0f 
ul/G5 .

/fli6«o ejg ;+lxtf	!)# n] ejgdf a;f]j; ug]{x?sf] ef/ 
(occupancy load) ;DaGwL hfgsf/L lbG5  . g]kfnsf] kl/k|]Iodf 
cfOP;\ *&% -efu !_—!(*& sf] cg';/0f ul/G5 . 

/fli6«o ejg ;+lxtf !)$ n] ejgdf xfjfsf] emf]Ssfn] lbg] wSsfnfO{ 
;Daf]wg u5{  . o; cg';f/ g]kfnnfO b'O{ If]qdf ljefhg ul/Psf] 
5— -s_ tNnf] kxf8L / t/fO{sf d}bfgL	 efu -v_ pRr kxf8L efu . 
#))) ld6/eGbf dflysf ;a} e"efu bf];|f] If]q cGtu{t kb{5g\  . 
klxnf] If]qsf] nflu xfjfsf] ult $& ld÷;] / bf];|f] If]qsf] nflu %% 
ld÷;] lnOG5 . 

/fli6«o ejg ;+lxtf !)^ n] g]kfnsf pRr lxdfnL If]qsf ejgx?sf] 
5fgfdf hDdf x'g] lxpFsf] dfqf / To;sf] lgsf;sf] nflu cfaZos 
kg]{ 5fgfsf] le/fnf]kgnfO{ ;Daf]wg ub{5 . ;+lxtf !)& n] ;fwf/0f 
ejgx?df clUg ;'/Iffsf cfwf/e"t cfaZostfx? pknAw u/fpF5 . 
;+lxtf !)* n] g]kfnsf t/fO{ / kxf8 b'j} If]qdf ejg lgdf{0f :ynsf] 
cWoog / 5gf}6 ug]{ l;¢fGtnfO{ ;Daf]wg u5{  . ;+lxtf !)( n] 
;anLs[t gul/sg} g]kfndf agfOg] uf/f]jfnf ejgsf] ;/rgfTds 
l8hfOgsf]] kIfnfO{ ;d]6\b5  . t/ o;n] df6f]sf] hf]8fOdf agfOg] 
uf/f]nfO{ ;d]6\b}g . ;+lxtf !!), !!!, !!@ / !!# n] qmdzM s+lqm6, 
kmnfd, sf7 / cfNd'lgodsf ;+/rgfx?sf] l8hfOg l;¢fGtx?nfO{ 
;Daf]wg ub{5  . ;+lxtf !!$ n] ejg lgdf{0f ubf{ jf eTsfpFbf 
sfdbf/n] ckgfpg'kg]{ :jf:Yo / ;'/Iffsf pkfox?sf] af/]df 
hfgsf/L lbG5 . ;+lxtf @)^ n] e"sDk, cfunfuL tyf cGo ljkbsf] 
;dodf ejgleq /x]sf dflg;x?sf] ;'/Iffsf d"ne"t l;¢fGtnfO{ 
s]lGb|t ub{5 . ;+lxtf @)& n] l;len OlGhlgo/ cfls{6]S6, d]sflgsn 
OlGhlgo/x?;+usf] kf/:kl/s ;+of]hg / ;xsfo{df ejg pkef]Qmfsf] 
cfaZostfsf] cfwf/df ;'/lIft ljB'tLo h8fgsf] of]hgf tyf 
sfof{Gjogdf hf]8 lbG5 . ;+lxtf @)* n] ejgdf vfg]kfgL ljt/0f 
k|0ffnL, kmf]xf]/ kfgL lgisfzg k|0ffnL / jiff{sf] kfgL Joj:yfkg 
k|0ffnLnfO{ s;/L k|efjsf/L agfpg ;lsG5 eGg] jf/]df lgb]{zg 
lbg'sf] ;fy} kIfdf dxTjk"0f{ hfgsf/L pknAw u/fpF5 .	

/fli6«o ejg ;+lxtf @)!, @)@, @)%

/fli6«o ejg ;+lxtf @)!, @)@ / @)% n] k"0f{?kdf l8hfOg g} 
gu/Lsg lkn/ / uf/f]jfnf ejgx?nfO{+ s;/L e"sDk k|lt/f]wL 
agfpg ;lsG5 eGg] lgodx? atfpF5g\ . oL ejg ;+lxtfx? k|of]u 

u/L dWod :t/Lo k|fljlwsn] klg uf/f] jf lkn/jfnf e"sDk k|lt/f]wL 
ejgsf] l8hfOg / gS;f tof/ ug{ ;S5g\  . ;fy} o;df pNn]lvt 
l8hfOg ljlw k|of]u u/L OlGhlgo/x?n] klg sd ;dod} gS;f tof/ 
ug{ ;S5g\ . 

;+lxtf @)! n] g]kfndf O{+6fsf] uf/f] ePsf] # tNnf;Ddsf] e"sDk 
k|lt/f]wL cfjf;Lo ejg -cf/;L;L ejg_ agfpgsf nfuL tof/L 
gS;f / lgdf{0f ;DaGwL lj:t[t ljj/0f pknAw u/fpF5 . ;+lxtf @)@ 
sf] d"n p2]Zo lgDg adf]lhdsf ejgdf e"sDk k|lt/f]wL Ifdtfsf] 
ljsf; ug'{ xf]  . -s_ l;d]G6 jf df6f]sf] hf]8fOdf kfs]sf] OF6f jf 
9'Ëfsf] uf/f]af6 ag]sf ejg -v_ l;d]G6sf] hf]8fOdf 9'Ëfsf] uf/f] jf 
df6f]sf] hf]8fOdf kfs]sf] OF6fsf] uf/f] nufO{ agfOPsf b'O{ tnfeGbf 
sd prfOsf ejg -u_ l;d]G6sf] hf]8fOdf kfs]sf] OF6fsf] uf/f] 
nufO{ agfOPsf tLg tnfeGbf sd prfOsf ejg  . ;+lxtf @)% 
n] lkn/jfnf cf/;L;L ejg jgfpbfv]l/ Wofg lbg'kg]{ s'/fx?nfO{ 
;Daf]wg ub{5 . of] ;+lxtfn] ;+/rgfut lj:t[t ljj/0f (Detailing) 
nufot ;+/rgfTds / u}/;+/rgfTds cËx?sf] tof/L l8hfOg lbG5 . 
tyflk o;sf] k|of]ustf{n] oL ;+lxtfx?n] tf]s]sf ejgsf] ljGof;, 
jgfj6, cfsf/ / prfO ;DaGwL lglZrt dfkb08 k'/f u/]sf] x'g'k5{ . 

/fli6«o ejg ;+lxtf @)#, @)$

;+lxtf @)# / @)$ n] g]kfndf 9'Ëf df6f]n] ag]sf sd alnof 
ejgx?df s;/L e"sDkLo ;'/Iff clej[l¢ ug{ ;lsG5 eGg] s'/fsf] 
ky k|bz{g ub{5  . ;fdfGo k|fljlws ;xof]uaf6 o;sf] sfof{Gjog 
xf];\ eGg] dg;foaf6 of] ;+lxtf tof/ ul/Psf] xf] . 

lgisif{

Oltxf;sf] w]/} nfdf] sfnv08b]lv e"sDksf] Iflt af/Daf/ a]xf]b}{ cfPsf 
b]zx?df pRr:t/df ljsl;t /fli6«o ejg ;+lxtf 5  . o;k|sf/ 
hfkfg, Go"lhNof08, ;+o'Qm /fHo cd]l/sf h:tf b]zx?df lj:t[t 
;+lxtfsf] k|fjwfg 5  . g]kfndf ejg ;+lxtfsf] ljsf; cln l9n} 
eof] . g]kfndf 9'Ëf df6f]n] ag]sf sd alnof ejgx?b]lv cTofw'lgs 
ejgx?df oL ;+lxtf nfu' x'G5g\ . tyflk e"sDkLo ;'/Iff ;'lglZrt 
ug{sf] nflu cToGt ;'b[9 ;+oGqsf] cfaZos kb{5, h;n] jf:tljs 
lgdf{0fdf ejg ;+lxtf sfof{Gjog ug{ ;sf];\ . …pkrf/ ug'{eGbf /f]u} 
nfUg glbg' /fd|f]Ú eg]h:t} ejg ;+lxtfn] Iflt x'g'eGbf cl3 g} Iflt 
Go"g ug]{ dxTjk"0f{ pkfox?sf] hfgsf/L lbG5 . @)&@ ;fn a}zfv 
!@ ut]sf] ljgfzsf/L e"sDk / To;kl5sf k/fsDkx?n] klg dfyLsf] 
egfO{nfO{+ k'li6 ub{5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{ M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

e"sDk dfu{bz{s ;'emfj !!
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e"sDk dfu{bz{s ;'emfj !@

O+{6fn] ag]sf] uf/f]jfnf 3/n] e"sDksf] ;dodf s:tf] Jojxf/ b]vfpF5 <

O{+6fsf] uf/f]sf] Jojxf/

sdhf]/ ;+/rgf / em'/f] x'g] ePsf]n] zlQmzfnL e"sDksf] ;dodf 
uf/f]jfnf ejgx?df cToGt w]/} Iflt k'U5 . ljutdf g]kfndf uPsf 
e"sDkx?nfO{ cfwf/ dfGg] xf] eg] o:tf ;+/rgfx?af6 w]/} ;+Vofdf 
dfgjLo Iflt ePsf] k'li6 x'G5 . To;sf/0f uf/f]jfnf 3/x?sf] e"sDkLo 
Jojxf/ ;'wf/ ug'{kg]{ 68\sf/f] cfjZostf b]lvG5 . of] p2]Zo k|flKtsf] 
nflu o:tf ejgx?df cg]sg e"sDk k|lt/f]wL pkfox? ckgfpg 
;lsG5 .

e"sDksf] ;dodf hldgsf] sDkgn] ejgdf ePsf] lk08x?n] ubf{ 
Oglz{of an pTkGg u/fpF5 -Oglz{of eg]sf] s] xf] eGg] s'/f e"sDk 
hfgsf/L %df 5nkmn ul/;lsPsf] 5_ . of] an 5fgfaf6 uf/f] x'Fb} 
hu;Dd k'U5 / of] qmddf ejgdf 7"nf] Iflt gk'uf];\ jf ejg 
gelTsof];\ eGg] s'/fdf xfdLn] Wofg k'¥ofpg' kb{5  . uf/f]jfnf 
ejgsf tLg efu -5fgf, uf/f] / hu _ dWo] -lrq !@=! s_ e"sDksf]] 
t];f]{ wSsfn]] Iflt k'¥ofpg ;Sg] ;a}eGbf ;+j]bgzLn cË uf/f] g} xf] . 

olb leQfsf] dflyNnf] efudf uf/f]sf] df]6fOtkm{ -h;nfO{ sdhf]/ 
lbzf elgG5_ wSsf lbg] xf] eg] uf/f] ;lhn} klN6G5 t/ olb uf/f]sf] 
nDafOtkm{ -h;nfO{ jlnof] lbzf elgG5_ -lrq !@=@ v_ wSsf lbg] 
xf] eg] uf/f]n] pQm wSsfnfO{ y]Ug ;S5 . 

 e'OFrfnf] uPsf] j]nfdf hldg t];f]{ -k"j{,klZrd,pQ/,blIf0f_ / 7f8f] 
htftt} Ps}rf]6L xlNnG5 -x]g'{xf];\ e"sDk hfgsf/L %_  . tyfkL 
;fdfGo uf/f]jfnf ejgsf] nflu t];f]{ sDkg ;a}eGbf a9L 3fts 
x'G5  . 5fgfdf pTkGg ePsf] t];f]{ Oglz{of an uf/f]df x:tfGt/0f 
x'Fbf dfly elgPh:t} sdhf]/ jf jlnof] h'g;'s} lbzfdf lqmofzLn 
x'g ;S5 . To;}n] olb ;a} uf/f]x? Ps cfk;df afFw]/ Pp6f afs; 
h:tf] jgfOPsf] 5}g eg] sdhf]/ lbzftkm{ wSsf Joxf]/]sf uf/f]x? 
kN6g vf]H5g\ -lrq !@=@ s_ . 

e"sDk uPsf] j]nfdf Efjgn] k|efjsf/L 9Ën] sfd ug{sf] nflu Pp6f 
uf/f]nfO{ ;+u}sf]] csf]{ uf/f];+u pko'Qm ljlw ckgfO{ gkm'Tsg] u/L 
hf]8\g' kb{5 . o;f] ubf{ e"sDksf] wSsfnfO{ ;a} uf/f]x?n] Psh'6 eP/  
k|lt/f]w ug{ ;S5g\ -lrq !@=@ v_ . ejgnfO{ ;du| ?kdf Ps l9Ssf 
jgfpgsf nflu uf/f]nfO{ Pscfk;df afFWg'sf ;fy} 5fgf / hu;+u 
klg plrt 9Ën] afFWg'kg]{ x'G5 .

lrq !@=!  uf/f]jfnf ejgsf d"n c·x? —uf/f]x? e"sDkLo 
ansf] lbzf k|lt ;+j]bgzLn x'G5g\ .

lrq !@=@ uf/f]x? cfk;df afFlwg'sf kmfObf—of] tj dfq ;Dej 5 
hj uf/f]x? /fd|/L afFlwPsf x'G5g\ .

5fgf

Uff/f]

s_ E"fsDkLo sDkgsf] b]vfOPsf] lbzfsf] nflu uf/f] v n8\g vf]h]sf] 
cj:yfdf 5 .

Uff/f]sf] txdf  
bfFtL jf Pn\ 
cfsf/sf  
808Lx?  
/flvPsf]

v_ uf/f] s ;+u ;xL 9+un] hf]l8Psf] -gf]6M 5fgf b]vfOPsf] 5}g_uf/f] s 
-alnof] lbzftkm{_n] uf/f] v -sdhf]/ lbzftkm{_ nfO{ cf8 lbG5 .

e"sDkLo 
sDkgsf] lbzf

hu

-s_ uf/f]jfnf ejgsf] d"n c·x?

-v_s'g} uf/f]df nfUg] e"sDkLo ansf] lbzfn] o;sf] 
e"sDkLo wSsf ;xg] Ifdtfdf dxTjk"0f{ e"ldsf v]N5 . 

Uff/f]sf] ;txdf ws]lnPsf

sdhf]/ 
lbzf

e"sDkLo sDkgsf] lbzf

kN6Fb}

Uff/f]sf] ;txdf 
nDa lbzfaf6 
ws]lnPsf]

e"sDkLo 
sDkgsf] 
lbzf

Dfhj"t 
lbzf

kN6Fb} 

v

s

s

v

v v
s

s

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

Uff/f]jfnf ejgsf] Jojxf/df s;/L ;'wf/ Nofpg] <

nDafO / prfOsf] t'ngfdf df]6fO Hofb} sd x'g] ePsf]n] O{+6fsf] 
uf/f] ;lhn} klN6g] ;Defjgf a9L x'G5  . ejgsf ;Dk"0f{ efux? 
d"ntM 5fgf, uf/f] / hunfO{ Ps l9Ssf agfO{ k"/} ejgnfO{ Pp6f 
afs;sf] ?kdf sfd ug{ ;Sg] agfP/ e"sDk uPsf] j]nfdf o:tf 
uf/f]x?nfO{ Ifltu|:t gx'g] ca:yfdf /fVg  ;lsG5 . o:tf] cj:yfsf] 
;'lglZrtfsf] nflu lgdf{0fsf cg]sg\ kIfx?df Wofg lbg'kg]{ x'G5  . 
;j{k|yd, uf/f]x?sf] aLrsf] hf]gL{ ;'b[9 x'g' kb{5  . o;sf] nflu 
lgDg s'/fdf Wofg lbg'k5{  . -s_ uf/f]sf] hf]gL{df Ps cfk;af6 
kml'Tsg g;Sg] jGwgsf] ljsf; ug]{ -v_ 3/sf ljleGg tx ljz]ifu/L 
9f]sfdfly l/Ë lad -h;nfO{ lnG6]n lad elgG5_ lbg' kb{5 . o;n] 
t];f]{ jGwg jf k§Lsf] sfd ub{5 . ‰ofn 9f]sfx? ;fgf] /fVg' kb{5 . 
‰ofn 9f]sfsf] nflu 5fl8Psf v'Nnf efu hlt ;fgf] eof], uf/f]n] 
cfpg] wSsfnfO{ Tolt g} /fd|f];+u k|lt/f]w ug{ ;S5 . uf/f]sf] nDafO 
/ df]6fO tyf prfO / df]6fOsf] cg'kft Pp6f lglZrt l;dfleq 
/fv]/ uf/f] n8\g] hf]lvd Go"gLs/0f ug{ ;lsG5 -lrq !@=#_ . ejg 
l8hfOg ;+lxtfn] oL cg'kftx? tf]lslbPsf] x'G5 . df]6fOsf] t'ngfdf 
uf/f] clt nfdf] jf clt cUnf] ePdf e"sDk uPsf] a]nfdf 7"nf] ;+s6 
lgDTofpg ;S5 .

lrq !@=#M kftnf] uf/f]df e"sDksf] vt/f a9L x'G5—prfO / nDafOnfO 
lglZrt ;Ldfleq /fVg' kb{5  . gf]6M of] lrqdf 5fgfsf] k|efj uf/f]df  

b]vfOPsf] 5}g .

u'0f:t/Lo lgdf{0f ;fdfu|Lsf] 5gf}6

uf/f]jfnf ejgsf] e"sDkLo sfo{ ;Dkfbg, o;df k|of]u ul/Psf 
;fdfu|Lx? – h:t} O{+6f, d;nf cflbsf] u'0f:t/df e/ kb{5  . oL 
;fdfu|Lx?sf] u'0f:t/ sRrf kbfy{ / lgdf{0f ljlwdf e/ kb{5 . t/, 
;fdfu|Lsf] u'0f:t/ 7fpF cg';f/ km/s x'g ;S5  . g]kfndf uf/f] 
nufpg ljleGg lgdf{0f ;fdfu|Lx?sf] k|of]u ul/G5 h:t} O{6f -kfs]sf] 
/ sfFrf]_, s+lqm6 Ans -vf]qmf] ePsf] / vf]qmf] gePsf]_, 9'Ëf cflb . 
oLdWo] t/fO{ / pkTosflt/ kfs]sf] O{+6f w]/} k|of]u ul/G5  . O{+6fdf 
k|z:t l5b|x? x'g] ePsf]n] o;n] kfgL ;f]:5  . O{+6fdf a9L l5b|x? 
ePdf uf/f]sf] sfo{ Ifdtfdf o;n] g/fd|f]  c;/ k'¥ofpF5 lsgeg] w]/} 
l5b| eof] eg] o;n] d;nfdf ePsf] kfgL ;f]l;lbG5 / O{+6f / d;nfsf] 
hf]8fO{+nfO{ sdhf]/ kfl/lbG5  . To;}sf/0f sd l5b| ePsf O{+6fx? 
k|of]u ug'{ kb{5  . k|of]u ug'{cl3 O{+6fnfO{ /fd|f];+u kfgLdf 8'afpg' 
kb{5 tfls o;n] d;nfaf6 sd eGbf sd kfgL ;f]:g ;sf];\ .  

Uff/f] nufpFbf ljleGg k|sf/sf d;nfx? k|of]u ul/G5 . h:t} df6f], 
l;d]G6–afn'jf cyjf l;d]G6–jfn'jf–r'gf  . oLdWo] df6f]sf] d;nf 
;a}eGbf sdhf]/ x'G5 . of] ;'s]kl5 ;lhn} km'6\g] / emg]{ x'G5 . o;df 
e"sDk k|lt/f]wL Ifdtf Psbd} sd x'G5  . r'gf ;lxtsf] l;d]G6 
jfn'jfsf] d;nf ;j}eGbf pko'Qm x'G5 . o:tf] d;nfn] uf/f] nufpFbf 
d;nf ;lhn} km}lnG5 / O{+6f a:gsf] nflu ;dtn ;tx k|bfg u5{ 
;fy} O{6f;+u /fd|/L 6fFl;G5 . o;/L ;—;fgf e"sDksf] wSsf gkm'l6sg} 
;lhn} wfGg ;S5 . e"sDk uPsf] a]nfdf uf/f]n] b]vfpg] Jojxf/ O{+6f 
/ d;nfsf] ;fk]lIfs alnof]kgfdf e/ kb{5 . lgZro klg d;nfeGbf 
O{+6f alnof] x'g'kb{5 . t/, a9L d;nf /fVg' /fd|f] x}g . !) ldld;Dd 
df]6fOsf] d;nf pko'Qm x'G5  . ef/tLo dfkb08n] e"sDkLo If]qsf] 
cfwf/df ejgdf k|of]u ul/g] O{+6f / d;nfsf] :t/ lgwf{/0f ul/lbPsf] 
5 . 

;DalGwt e"sDk hfgsf/L

hfgsf/L $ M ;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <Dff6f]

cf8ljgfsf] 
uf/f]sf] 7"nf] 

lx:;f

5fgfaf6 
k|jflxt 

Oglz{of an 

58\\s] uf/f]n] 
k|bfg u/]sf]  

/fd|f] cf8

5f]6f] uf/f]

Dff]6f] uf/f] -!!÷@_ OF6f / 
kftnf] uf/f] - ! OF6f_ aLrsf] 

km/s

5f]6f] uf/f] -!  OF6f_ / cUnf] 
uf/f]- ! OF6f_ aLrsf] km/s

Dff6f]

e"sDk dfu{bz{s ;'emfj !@

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M	ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M	o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{ M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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e"sDk dfu{bz{s ;'emfj !#

lsg uf/f]jfnf ejgx?sf] ;+/rgfTds :j?k ;fwf/0f x'g'kb{5 < 

uf/f]jfnf ejgx?df afs; k|efj 

uf/f]jfnf ejgsf] lk08 w]/} x'g] ePsf]n] e"sDk uPsf] j]nfdf 7"n} 
dfqfdf e"sDksf] t];f]{ wSsfnfO+{ cfslif{t ub{5 . e"sDkn] ubf{ pTkGg 
x'g] lyrfO / tGsfOsf sf/0fn] uf/f]x? g/fd|/L rs{G5g\  . e"sDk 
k|lt/f]wL uf/f]jfnf ejg lgdf{0f sfo{sf] d"n p2]Zo o:tf lr/fx?sf] 
c;/ ejgn] y]Ug ;Sg] / 7"nf] Iflt Joxf]g{ gkg]{ cj:yf ;'lglZrt 
ug'{ xf] . ;+/rgfut :j?ksf] pko'Qm 5gf}6af6 of] p2]Zo k|fKt x'G5 . 

uf/f]jfnf ejgsf] ;+/rgfTds :j?kn] lgDg s'/fx? ;d]6\b5 . -s_ 
ejgsf] cfsf/ / cfotg jf If]qkmn  -v_ ejgdf lk08sf] ljt/0f 
/ t];f]{ wSsf k|lt/f]w ug]{ cËx? . e"sDk uPsf] j]nfdf 7"nf], cUnf], 
nfdf] / r'Rrfr'RrL lg:s]sf jf cfsf/ gldn]sf (Unsymmetrical) 
ejgx? g/fd|/L Ifltu|:t x'G5g\ -e"sDk hfgsf/L ^_  . logLx?nfO{ 
e"sDk k|lt/f]wL jgfpgsf] nflu 5fgf, uf/f], / hunfO{ cfk;df 
afFwL Ps l9Ssf agfO{ Pp6f jfs;n] h:t} sfd ug{ ;Sg] jgfpg' 
kb{5 -lrq !#=!_ . uf/f];+u sdhf]/ 9Ën] hf]l8Psf]  5fgf jf Psbd 
kftnf] jf lemgf] uf/f] ePs} sf/0fn] klg ejgn] 7"nf] e"sDkLo Iflt 
Jox.]g'{ kg]{ x'g;S5 . pbfx/0fsf nflu 9f]sfdfly /flvPsf] lnG6n k§L 
(Lintel Band) n] ;a} uf/f]nfO{ cfk;df afFw]/ Pstfa4 9Ën] sfd 
ug{ d2t ub{5 . 

e"sDk k|lt/f]ws Ifdtfdf dxTjk"0f{ e"ldsf lgjf{x ub{5  . o;nfO{ 
:ki6 ug{sf] nflu rf/cf]6f uf/f] ePsf] Pstn] uf/f]jfnf 3/ lncf}+ 
-lrq !#=@_ . e"sDk uPsf] j]nfdf Oglz{of ann] s'g} uf/f]sf] alnof] 
lbzfdf / s'g} uf/f]sf] sdhf]/ lbzftkm{ tfGg] jf ws]Ng] sfd ul//x]sf] 
x'G5  -e"sDk hfgsf/L !@_ . sdhf]/ lbzftkm{ xlNnPsf uf/f]x? csf]{ 
uf/f]sf] cf8 lng vf]H5g\ . lrq @ df v—! / v—@ uf/f]x? s—! / 
s—@ uf/f]x?sf] cf8 vf]Hb}5g\ . cem} :ki6;+u eGg'kbf{ v—! uf/f]n] 
s—! / s—@ uf/f]nfO{ tfG5 eg] v—@ uf/f]n] ltglx?nfO{ ws]N5 . 
csf]{k6s xNnfO{sf] lbzfdf () l8u|Lsf] kl/jt{g cfpg ;S5 cyf{t\ 
k"j{—klZrd lbzftkm{ lqmofzLn an pQ/—blIf0ftkm{ lqmofzLn x'g 
;S5 . ta s / v uf/f]sf] e"ldsf kl/jt{g x'G5 . ca v—! / v—@ 
jlnof] uf/f] / s—! / s @ sdhf]/ uf/f] x'g hfG5 . 

o;k|sf/ uf/f]x?n] ltgLx?sf] e"sDkLo ef/ hf]gL{ -lnG6n jf 5fgfsf] 
hf]gL{_ af6 Ps csf]{nfO{ x:tfGt/0f ub{5g\  . To;sf/0f uf/f]x?sf] 
hf]gL{df b'j} uf/f]sf] O{6f jf 9'Ëfsf] bfFtLn] o:tf] jGwg agfcf];\ ls 
;lhnf] hf]gL{ g5'6f];\  . To;}n] uf/f]sf] hf]gL{ glhs} ‰ofn, 9f]sf 
jf cGo s'g} v'nfefu 5f]8\bf uf/f]sf] e"sDk k|lt/f]w ug]{ Ifdtfdf 
gsf/fTds c;/ kb{5 . hf]gL{ glhs}sf] v'Nnf efun] Pp6f uf/f]af6 
csf]{ uf/f]df x'g] ef/ k|jfxnfO{ cj?å ul/lbG5 -lrq !#=#_ . o;sf] 
cnfjf 7"nf ‰ofn, 9f]sfn] uf/f]sf] ef/ axg Ifdtf klg 36fOlbG5 . 
To;}n] uf/f]df ‰ofn, 9f]sf hlt;Sbf] ;fgf] / uf/f]x?sf] hf]gL{af6 
hlt;Sbf] 6f9f /fVg' kb{5 .

lrq !#=!  uf/f]jfnf ejgdf afs; lj|mof ;'lgZrt ug{sf] nfuL 
cfjZos tTjx?

5fgf / uf/f]sf] 
lardf /fd|f] 
;DaGw

lnG6n 
k§L

Uff/f]sf] s'gfsf] aLrdf 
/fd|f] ;DaGw

uf/f] / husf] 
lardf /fd|f] 

;DaGw

b/f] hu

5fgf h;n] e"sDksf] a]nf 
Ps l9Ssfkg b]vfpg ;S5

lrq !#=@ uf/f]jfnf ejgdf sdhf]/ uf/f]af6 alnof] uf/f] tkm{ ef/ 
x:tfGt/0f ePsf] If]q uf/f] Vf—! n] s—! / s—@ nfO{ tfG5, To:t} 

v—@ n] s—! / s—@ nfO{ ws]N5 .

5fgfaf6 
Ogl;{of an

Pp6f uf/f]af6 csf]{ 
uf/f]df ef/ x:tfGt/0f   
ePsf] If]qE"fsDkLo sDkgsf] lbzf

5fgfaf6 Ogl;{of an

v@
v!

s!

s@

em\ofn—9f]sf -v'Nnf efu_ sf] k|efj 

em\ofn, 9f]sf, e]lG6n]zg h:tf v'Nnf efu ejgsf clt cfjZos 
cË x'g\  . tyflk logsf cjl:ylt / cfsf/n] uf/f]jfnf ejgsf] 

;fgf] ‰ofn 
ePsf] uf/f]

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1. 	 IS 1905, (1987), Indian Standard Code of Practice for Structural 

Use of Unreinforced Masonry, Bureau of Indian Standards, New 
Delhi 

2. 	 IS 42326, (1993), Indian Standard Code of Practice for Earth-
quake Resistant Design and Construction of Buildings, Bureau of 
Indian Standards, New Delhi 

3. 	 IS 13828, (1993), Indian Standard Guidelines for Improving Earth-
quake Resistance of Low-strength Masonry Buildings, Bureau of 
Indian Standards, New Delhi

4. 	 Tomazevic,M., (1999), Earthquake Resistant Design of Masonry 
Buildings, Imperial College Press, UK

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

e"sDk k|lt/f]wL ljz]iftfx?

Uff/f]jfnf ejgdf afs; k|efj ljsf; u/L e"sDk k|lt/f]wL Ifdtf 
j[l4 ug{sf] nflu g]kfnL dfkb08n] cg]sf} e"sDk k|lt/f]wL pkfox?sf] 
;'emfj k|:t't u/]sf] 5  . pbfx/0fsf nflu L,T,E / Y cfsf/sf 
ejgx?nfO{ Pp6f ;/n cfoftsf/ Ansx?df 5'6\ofOlbg' kb{5  tfls 
k|To]s Ansn] ;xh / ;/n 9Ën] e"sDk  k|lt/f]wL Ifdtf k|bz{g 
ug{ ;sf];\ - x]g'{xf];\ e"sDk hfgsf/L ^ _ . e'OFrfnf] uPsf] j]nfdf 
5'6\ofP/ jgfOPsf Ansx? :jtGq ?kdf xlNnG5g\\ / w]/} glhs 5g\ 
eg] t Ps csf{;Fu 7f]lsg klg ;S5g\ . To;}n] ljleGg Ansx?sf] 
aLrdf kof{Kt 7fpF 5f8\g' kb{5  . ef/tLo dfkb08n] Ansx?sf] 
aLrdf Go"gtd e"sDkLo vfnL 7fpF 5f]8\g ;'emfj lbG5 . t/, olb 
ejgsf] bfofF–jfofF ;fgf] efu -ejgsf] nDafOsf] !% —@)%  ;Dd_ 
lgsflnPsf] 5 eg] To:tf efunfO{ 5'6\ofP/ j]Un} Ans agfO/xg' 
kb}{g .

Uff/f]jfnf 3/df e¥ofËsf] 58\s] :Nofj klg Pp6f lrGtfsf] ljifo 
x'g;S5  . e¥ofËn] tNnf] / dflyNnf] e'OFnfO{ jfFWg] sfd ub{5 / 
e¥ofËsf] 58\s] :Nofj oL e'OFx?df cfpg] e"sDkLo t];f]{ wSsfnfO{ 
klg x:tfGt/0f ug]{ sfd ub{5 -lrq !#=$s_  . e¥ofË l8hfOg / 
lgdf{0f k|lj|mofdf ljrf/ k'¥ofOPg eg] uf/f]jfnf 3/df e¥ofËdf g} 
;a}eGbf a9L Iflt x'Gf;S5 . of] ;d:of lg/fs/0fsf] nflu slxn]sfxL 
e¥ofËnfO{ 3/;+u cnu u/]/ 5'§} -lrq $ v_ jgfOG5  . o;/L 
e¥ofËnfO 3/;+u cnu u/]/ agfpFbf, 3/ / e¥ofËsf] aLrdf kof{Kt 
vfnL 7fpF 5f8\g' kb{5 tfls e"sDk uPsf] j]nfdf Psn] csf]{nfO{ 
7Ss/ gb]cf];\ .  

;DalGwt e"sDk hfgsf/L

hfgsf/L %M	 ;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ < 

hfgsf/L ^M 	 e"sDksf] ;dodf ejgnfO{ jf:t'snfn]  s:tf] k|efj 
kfb{5 < 

hfgsf/L !@M	 O{6fn] ag]sf] uf/f]jfnf 3/n] e"sDksf] ;dodf s:tf] 
Jojxf/ b]vfpF5 < 

lrq !#=# uf/f]jfnf ejgdf ‰ofn 9f]sfn] uf/f]nfO{ sdhf]/  
ul/lbG5 . ;a} uf/f]dfly /xg] u/L lnG6]n k§L lbg'k5{ . 

7"nf] ‰ofnn] 
uf/f]sf] 
dha"tLnfO{ 
o;sf] jlnof] 
lbzfdf sdhf]/ 
ul/lbG5

Uff/f]sf] hf]gL{ glhs} 9f]sf /fVbf uf/f]x? 
aLrsf] ;DaGw sdhf]/ x'g hfG5 .

lrq !#=$ Uff/f]jfnf ejgdf e¥ofËsf] e"sDk k|lt/f]wL lj:t[tLs/0f 
cToGt} xf]zLof/L k"j{s l8hfOg / lgdf{0f ug'{ kb{5 .

cUnf] lemgf] uf/f]

5fgfdf Oglz{of an

Iflt

Iflt

ljs{0f aGwg 
k|efj 

-s_ Efjgs}  Ps cËsf] ?kdf nrstf ljlxg 9Ën] agfPsf] 
e¥ofËn] ejgdf k'¥ofpg] Iflt

vfnL

cf/;L;L e¥ofË 
j"hf{ 

-v_ 5'§} e¥ofË ;lxtsf] ejg

e"sDk dfu{bz{s ;'emfj !#
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e"sDk dfu{bz{s ;'emfj !$

Uff/f]jfnf ejgdf t];f]{ k§L (Band) lsg rflxG5 <

Tf];f]{ k§Lsf] e"ldsf   

Tf];f]{ k§L uf/f]jfnf 3/sf] ;a}eGbf dxTjk"0f{ e"sDk k|lt/f]wL cË xf] . 
;a} uf/f]x?nfO{ Pp6} aGwgn] afFw]/ 3/nfO{ Ps l9Ssf agfpgsf 
nflu t];f]{ k§L lbOG5 . h;/L Pp6f sf8{jf]8{sf] afs;nfO{ dhj"t 
jgfpgsf nflu 6]ksf k§Lx? lbO{G5, To;}u/L uf/f]jfnf 3/nfO{ 
dhj"t jgfpgsf] nflu t];f{ k§Lx? lbO{G5 . Pp6f ;fdfGo uf/f]jfnf 
3/df $ k|sf/sf k§Lx? x'G5g\ . tL x'g\ — r'nL uf/f]df lbO{g] k§L 
(Gable Band), 5fgfdf /flvg] k§L, lnG6n k§L / e'OF k§L -lrq 
!$=!_ . oL ;Af} k§Lx?sf] gfd logsf] cjl:yltsf] cfwf/df /flvPsf 
5g\  . oL dWo] lnG6n k§L ;a}eGbf dxTjk"0f{ xf] / of] ‰ofn / 
9f]sfsf] dfly 3/sf] rf/}lt/ lbO{G5 . of] k|fo ;a}h;f] ejgx?df lbg' 
kb{5  . r'nL uf/f]sf] k§L le/fnf] 5fgf ePdf nufO{G5  . ;anLs[t 
s+lqm6 / O{+6fn] agfOPsf ;dy/ 5fgfdf 5fgf k§L cfjZos kb}{g 
lsgeg] o:tf] 5fgf cfkm}+n] Pp6f jGwgsf] sfd ub{5 . tyflk sf7 
jf h:tfkftfsf 5fgfx?df 5fgf k§L lbg'kg]{ x'G5 . le/fnf] 5fgfdf 
lbO{g] k§L Psbd} dxTjk"0f{ x'G5 . c;dfg 9Ën] hu gefl;of];\ eGg] 

d"n p2]Zo /fv]/ huaGwg elgg] k§Lsf] lgdf{0f ul/G5  . o;nfO{ 
rngrNtLsf] efiffdf 6fO lad elgG5 . 

lnG6n k§Ln] ;Dk"0f{ uf/f]x?nfO{ Ps} 7fpFdf afFw]/ uf/f]sf] sdhf]/ 
efunfO{ jlnof] efusf] cf8 k|bfg ub{5 . o;n] uf/f]sf] prfOnfO{ b'O{ 
efudf jfFl8lbG5 h;n] uf/f]sf] ;xf/fljlxg prfOnfO{ sd ul/lbG5 
/ sdhf]/ lbzfdf uf/f]sf] l:y/tf a9.pF5 . !((# sf] nft'/ -dWo 
ef/t_ e"sDkdf lsNn/L ufpFsf], sDkg tLj|tf Pd\=P;\=s]= :s]ndf 
gf} -IX_ lyof]  . To; ufpFdf w]/}h;f] 3/x? cf+lzs jf k"0f{ ?kdf 

5fgf

Uff/f]

hu

lnG6neGbf 
dflysf] uf/f]

  lnG6neGbf 
tnsf] uf/f]

s';L{ ;txsf] 
aGwg

5fgf k§L

lnG6]n
k§L 

6«;—uf/f] 
aGwg

lnG6]n 
k§L 

kl/wLo uf/f] 
aGwg

qm; uf/f]   
aGwg

e'OF—uf/f] 
aGwg

E'fOF k§L

r'nL uf/f] —
5fgf aGwg

 lnG6n k§L

-s_ ;dy/ 5fgf ePsf] ejg

-s_ t];f]{ lnG6n k§L ljgfsf] 3/ M 5fgf / uf/f] elTsPsf]

-v_ lsNn/L ufpFdf lnG6]n k§L ;lxtsf] 3/ M s'g}klg Iflt ePg

lrq !$=! uf/f]jfnf ejgdf t];f]{ jGwgn] e"sDk k|lt/f]wdf ;'wf/ NofpF5 .

lrq !$=@  !((# sf] nft'/ e"sDk - eWo ef/t _ : lsNn/L ufpFdf Pp6f 
uf/f]jfnf 3/df ePsf] t];f]{ k§Ln] ubf{ e'OFFrfnfn]] s'g}klg c;/ k'¥ofPg .

elTsP -lrq @ s_ . csf]{tkm{, ToxL ufpFdf Pp6f lnG6]n k§L ePsf] 
uf/f]jfnf 3/ lyof]  . Tof] 3/nfO{ pSt e"sDkn] vf;} Iflt k'¥ofPg 
-lrq !$=@ v_.  

lnG6n k§Lsf] l8hfOg

e"sDk uPsf] j]nfdf lnG6n k§LnfO{ Oglz{of jnn] tfGg] / aª\Uofpg] 
lqmof ul//x]sf] x'G5 -lrq !$=#_ . of] lqmofnfO{ k|lt/f]w ug{sf]  nflu 
lnG6n k§L lgdf{0f ljlwdf  ljz]if Wofg lbg'kg]{ x'G5 . oL  k§Lx? sf7, 
afF; jf 808L /fv]/ 9nfg u/L jgfpg ;lsG5 - lrq !$=$_ . oLdWo] 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1. 	 IAEE, (1986), Guidelines for Earthquake Resistant Non-Engi-

neered Construction, International Association for Earthquake 
Engineering, Tokyo, available on www.nicee.org 

2. 	 IS 4326, (1993), Indian Standard Code of Practice for Earthquake 
Resistant Design and Construction of Buildings, Bureau of Indian 
Standards, New Delhi 

3. 	 IS 13828, (1993), Indian Standard Guidelines for Improving Earth-
quake Resistance of Low-streng

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lnG6n k§L

lrq !$=# lnG6n k§Lsf]  aËofO{

lrq !$=$ uf/f]df nufO{g] 9nfg / sf7sf k§Lx?

808L /fv]/ agfO{+g] 9nfg k§L ;j}eGbf /fd|f] xf]  . b'O{j6f uf/f]af6 
uPsf] k§Lsf] l;wf efunfO{ hf]gL{df pko'Qm 9Ën] hf]8\g' kb{5 . oxL 
jGwgsf] dfWodjf6 sdhf]/ lbzfdf ef/ jxg ul//x]sf] uf/f]nfO{ 
jlnof] uf/f]sf] 6]jf ldN5 . cf/;L;L 9nfg jGwgdf l;wf 808Lx? 
;Fu} afFWgsf nflu :6Lnsf r'/Lx? Kf|of]u ul/G5 . sf7sf] jGwg k|of]u  
ul/Psf] 5 eg] sf7}sf ;]K6L / lsnfsfF6L k|of]u u/L l;wf /flvPsf 
sf7sf s8Lx?nfO{ ;Fu} afFWg ;lsG5  . sf7sf s8Lx?nfO{ sf7sf] 
;]K6L;+u /fd|/L sfF6L 7f]s]/ afFWg'k5{ . o;/L g} cf/;L;L 9nfg k§Ldf 
r'/Ln] 808LnfO{ dha't 9+un] afFw]sf]] x'Gf' kb{5 .

ef/tLo / g]kfnL dfkb08  

ef/tLo dfkb08 cfO{P;\ $#@^—!((# / cfOP; !#*@* -!((#_ 
n] k§L] sqf] x'g'kg]{ nufot cGo ljj/0fx? lbG5 . To;}u/L g]kfnL 
dfkb08 PgjL;L @)@ n] k§Lsf] cfsf/k|sf/sf] af/]df hfgsf/L 
lbG5 . sf7sf] k§L k|of]u ul/Psf] 5 eg]  s8Lsf] df]6fO / rf}8fO &% 
ldld x #* ldld x'g'k5{ . olb ;jnLs[t s+lqm6 k|of]u ul/Psf] 5 eg] 
To;sf] df]6fO slDtdf &% ldld -# OGr_ x'g'k{b5 / slDtdf c9fO{ 
;'tf -* ld= ld_ sf] b'O6f 808L /fVg' kb{5 . tL 808LnfO{ slDtdf ^ 
ld=ld= sf] r'/Ln] !%) ldld -^ OGr_ sf] km/sdf jfFWg' kb{5 . 

;DalGwt e"sDk hfgsf/L

hfgsf/L %M ;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <

hfgsf/L !@M	 O{+6fn] ag]sf] uf/f]jfnf 3/n] e"sDksf] ;dodf                  
s:tf] Jojxf/ b]vfpF5?

sf7sf] ;]K6L

sf7sf] s8L

kmnfd] r'/L

;xL 
k|of]u

Ufnt 
k|of]u

-s_ sf7sf] k§L kmnfd] 808L

hfgsf/L !#M 	 lsg uf/f]jfnf ejgx?sf] ;+/rgfTds :j?k ;fwf/0f 
x'g'kb{5 < 

e"sDk dfu{bz{s ;'emfj !$

http://www.nicee.org
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uf/f]jfnf 3/df 7f8f] 808L lsg cfjZos kb{5 < 

uf/f]jfnf ejgdf uf/f]sf] k|ltlqmof 

uf/f]jfnf ejgdf ltgLx?sf] e"sDk k|lt/f]wL Ifdtf j[l¢ ug{sf nflu 
t];f]{ k§Lx? lbOG5  . s';L{ ;tx -lKnGy_ k§L, lnG6n k§L / 5fgf 
k§L k|d'v t];f{ k§Lx? x'g\ . t];f{ k§Lsf afjh'b klg uf/f]df /flvg] 
‰ofn, 9f]sfh:tf v'Nnf efun] uf/f]jfnf 3/nfO{ sdhf]/ jgfpF5 
-lrq !%=!_  . e"sDk uPsf] j]nfdf o:tf ejgsf uf/f]x? tLgj6f 
efudf ljeflht x'G5g\ . -!_ lnG6n b]lv 5fgf k§L ;Ddsf] v08 
-@_ lnG6n b]lv l;n k§L;Ddsf] v08 / -#_ l;nb]lv s';L{ ;txsf] 
k§L;Ddsf] v08 .

5fgf

Dff6f]

Kof08n uf/f]

l;n uf/f]
s';L{ ;tx

:tDe uf/f]

lnG6n tx

l;n tx

hu

lrq !%=! uf/f]jfnf ejgsf pk PsfO— e"sDksf] ;dodf uf/f]n] 
5'§} PsfOsf] ?kdf sfd u5{ . 

lrq !%=@  rf/kfvf 5fgf rPsf] uf/f]jfnf ejgsf] e"sDkLo 
k|ltlj|mof . uf/f]df 7f8f] 808L k|of]u ul/Psf] 5}g .

Pp6f uf/f]df b'Ocf]6f ‰ofn, Pp6f 9f]sf / rf/kfvf 5fgf ePsf] 
Pp6f 3/sf] sNkgf u/f}+ -lrq !%=@ s_ . o;df lnG6n k§L, e'OF k§L 
/ 5fgf k§L lbOPsf] 5 . hj hldg xlNnG5, Oglz{of ann]] uf/f]sf] 
:tDenfO{ o; dfyL / tnsf] uf/f];+u 5'§fO{lbG5 . of]  v08 xlNnbf 
:tDesf b'O{ ljkl/t s'gfdfq} b'O{ k§Lsf] ;Dks{df x'G5g\ / jfFsL 
b'O{ s'gf xfjfdf x'G5g\ -lrq !%=@ v_ . pQm uf/f]sf] :tDe xlNnFbf 
uf/f]sf] s'gf rls{g ;S5  . :tDe uf/f]sf] nDafO sd prfO a9L 
ePdf / :tDedfly ef/ sd ePdf :tDex? xlNng ;S5g\ . gqeg] 
:tDedf ljs0f{ cfsf/sf] lr/f b]lvg] ;Defjgf ;aeGbf a9L x'G5 - 
lrq !%=@ u _ . of] uf/f]jfnf ejgdf ;a}eGbf a9L b]lvg] Iflt xf] .

c;anLs[t uf/f]jfnf ejgx?df -lrq !%=#_ ‰ofn9f]sf /xg'sf] 
sf/0fn] leQfsf] If]qkmn (Cross section) sd x'G5  . zlQmzfnL 
e"sDksf] ;dodf ejg 5tsf] 7Ls d'gL, lnG6]n k§Lsf] d'gL jf l;n 
;txdf lrlKng ;S5 . slxn]sfxLF ejg e'OF ;txdf (Plinth level) 
klg lrlKng ;S5 . ejg 7\ofSs} sxfFlg/ lrlKnG5 eGg] s'/f ejgsf] 
ef/, e"sDkn] pTkGg u/]sf] Ogl;{of an, ‰ofn9f]sfsf] If]qkmn / 
rf}sf];sf] lsl;d nufot cGo y'k}| s'/fx?df e/ k5{ .

5fgf

lnG6n 
k§L

9f]sf ‰ofn

5fgf
k§L

s';L{ 
;txsf] 

k§L

Uff/f] dfly 
p7]sf]  

:tDedf 
ljs0f{ 
lr/f

:tDedf 
s8f em6\sf

:tDe 
uf/f]-s_ ejgsf cËx? 

 -v_ :tDe uf/f]df em6\sf

 -u_ :tDedf ljs0f{ lr/f

E"fsDk pTkGg 
Ogl;{of an 

5fgf

lrKNofO{

hu

lrq !%=# uf/f]jfnf ejgdf l;n txdf t];f]{ lrKNofO{— 7f8f] 808L 5}g .

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1. 	 Amrose,J., (1991), Simplified Design of Masonry Structures, John 

Wiley & Sons, Inc., USA
2. 	 BMTPC, (2000), Guidelines: Improving Earthquake Resistance of 

Housing, Building Materials and Technology Promotion Council, 
New Delhi 

3. 	 IS 4326, (1993), Indian Standard Code of Practice for Earthquake 
Resistant Design and Construction of Buildings, Bureau of Indian 
Standards, New Delhi 

4. 	 IS 13828, (1993), Indian Standard Guidelines for Improving Earth-
quake Resistance of Low-streng

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

7f8f] ;anLs/0fn] s;/L d2t ub{5 <

uf/f]sf] s'gf tyf hf]gL{x?df hu}b]lv 5fgf;Dd k'Ug] u/L 7f8f] 
808L /flvlbFbf o;n] lemgf / kftnf -nDafO sd t/ prfO a9L 
ePsf_ uf/f]x?nfO{ PSsf;L n8\g glbO{ nlRsg jfWo agfpF5  -lrq 
!%=$_ . olb :tDesf] nDafO a9L 5 eg] 7f8f] 808Ln] e"sDksf] t];f]{  
wSsfnfO{ k|lt/f]w ug]{ Ifdtfdf clej[l4  u/L uf/f]nfO{ rls{g klg 
lbFb}g . kof{Kt df]6fOsf]  7f8f] 808L k|of]u ul/Psf] v08df tgfjsf] 
l:yltdf 808L efFlrb}g  . o;sf] ;fy;fy} 7f8f] 808Ln] :tDenfO{ 
cfkm\gf] 7fpFaf6 ;g{ lbFb}g / uf/f]nfO o;sf] sdhf]/ lbzfdf 9Ngaf6 
klg hf]ufpF5 .   

lrq !%=$ uf/f]jfnf ejgdf 7f8f] 808L— uf/f]sf] 
Jojxf/df kl/jt{g

:tDesf] 
aËofO

hub]lv 5fgf;Dd k'Ug]u/L] 7f8f] 
808L /fvL agfO{Psf] aGwg

-s_ 7f8f] 808Ln] :tDe uf/f]nfO{ s8f em6\sf lbg'sf] ;§f aËofpF5  
-lrq @ x]g'xf];\ _

-v_ 7f8f] 808Ln] uf/f] lrlKngaf6 hf]ufpF5

uf/f]df em\ofn—9f]sfsf] ;+/If0f  

dfly elgPh:t} uf/f] cfkm\gf] 7fpFaf6 lrlKnO{ pQm uf/f] sfd} gnfUg] 
cj:yf 808L g} k|of]u gul/Psf] uf/f]df klg lj/n} cfpF5 . tyflk 
k|foh;f] uf/f]jfnf 3/x?df e'sDkkl5 b]lvg] Ifltrflx uf/f]df ljs0f{ 
lr/f / ‰ofn, 9f]sfsf] s'gflt/ b]lvg] 58\s] lr/f x'g\  . e"sDk 
uPsf] j]nfdf hj ‰ofn—9f]sf ePsf] s'g} uf/f]sf] cfsf/ lju|G5, 
v'Nnf efusf] b'O{ ljkl/t s'gf 6f9f / jfFsL b'O{s'gf glhs eO{ 
Pp6f lj;dsf]0f ;de'h rt'e'{h -Rhombus_ h:tf] cfsf/ lnG5 . 
of] cj:yfdf glhs ePsf b'O{ s'gfx? rls{G5 -lrq !%=% s_  . 
‰ofn—9f]sf hlt 7"nf] eof] uf/f] Tolt g} a9L rls{G5  . em\ofn—
9f]sfsf] rf/}lt/ 808L /fVg] xf] eg] o;n] rsf{O{nfO{ /f]S5 -lrq !%=% 
v_ . ;f/f+zdf,  v'Nnf efusf] rf/}lt/ 808L /fvL lnG6]n / l;ndf 
9nfgsf] k§L jgfOlbFbf dfly pNn]lvt Ifltaf6 em\ofn—9f]sfsf] 
;+/If0f ug{ ;lsG5 . 

;DalGwt e"sDk hfgsf/L
hfgsf/L %M 	 ;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <
hfgsf/L !@M	 O{6fn] ag]sf] uf/f]jfnf 3/n] e"sDksf] ;dodf                  

s:tf] Jojxf/ b]vfpF5 <
hfgsf/L !#M 	 lsg uf/f]jfnf ejgx?sf] ;+/rgfTds :j?k ;fwf/0f 

x'g'kb{5 <
hfgsf/L !$M 	 Uff/f]jfnf ejgdf t];f]{ k§L lsg rflxG5 <

lrq !%=% uf/f]jfnf ejg v'Nnf efusf] s'gfdf rs]{sf] x'G5 . 
v'Nnf efusf] jl/kl/ ;anLs/0fn] rs{g lbb}+g . 

e"sDk pTkGg Ogl;{of an

Rfs{]sf]

lnG6n k§L ;anLs/0fsf] 
nflu k|of]u  
ul/Psf 808L

l;n k§L

-s_ s'gf ;anLs[t gul/bf ejgdf b]lvg]  lr/f

-v_ 7f8f] ;anLs/0f ePsf] ejg rs{b}g
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9'Ëfsf] uf/f]jfnf 3/nfO{ s;/L e"sDk k|lt/f]wL agfpg] <

e"sDkdf o;sf] Jojxf/ 

:yfgLo :t/df ;xh} pknAw x'g] tyf l6sfp x'g] ePsf]n] ejg 
lgdf{0fsf] nflu ef/t tyf g]kfndf k/fk"j{ sfnb]lv 9'Ësf] k|of]u 
xF'b} cfPsf] 5  . oxfFsf w]/} ufd|L0f 9fFrfsf 3/x?b]lv P]ltxfl;s 
b/jf/ / dlGb/x? 9'Ëfaf6 jg]sf 5g\  . k/Dk/fut u|fdL0f 9fFrfsf] 
uf/f]sf] df]6fO ;/b/ ^)) ldldb]lv !@)) ldld - @ b]lv $ lkm6_ 
;Ddsf] x'G5 . o;df df6f]sf] d;nf k|of]u ul/Psf] x'G5 . oL 9'Ëfx? 
O{F6f h:tf] 7\ofSs rf/kf6f ldn]sf x'b}gg\ . gbLsf] au/af6 p7fP/ 
NofOPsf jf lgdf{0f :yn j/k/ e]l§Psf 9'Ëf cfsf/ gldn]sf x'G5g\ . 
To;}n] 9'Ëfsf] uf/f] O{+6fsf] h:tf] Pp6f lgoda¢ txdf nufpg' 
Tolt ;xh x'Fb}g . o;/L] nufOPsf uf/f]x?df b'Oj6f aflx/L pWjf{w/ 
-h;nfO{ jfOy\ elgG5_ x'G5g\  . ;fdfGotof oL pWjf{w/ txx?sf] 
aLrsf] efudf ;;fgf 9'‹f / df6f] el/G5 . 9'Ëfsf] uf/f] s:tf] x'G5 
eGg] pbfx/0f lrq !^=! df b]vfOPsf] 5  . o:tf uf/f]n] w]/} ux|f}+ 
5fgfx? -h:t} sf7sf lrk{6 dfly df6f]sf] 5fgf_ wfGb5g\\ . 

e"sDkLo Ifltsf] k|s[ltnfO{ x]bf{ lgDg s'/fx? b]lvG5 -s_ uf/f]sf] 7f8f] 
afx\o txx? Ps cfk;af6 5'l§g' / uf/f] aflx/kl§ af+lug' -lrq @ s_ 
-v_ uf/f]x? aLrsf hf]gL{x? 5'l§g' -lrq !^=@—v_ -u_ sdhf]/ 9Ën] 
jgfOPsf 5fgf uf/f]af6 5'l§g' / cGttM v:g' / -3_ uf/f]df 9'Ëfx? 
5'l§P/ cGttM ejg g} 9Ng' . 

e"sDk k|lt/f]wL nIf0fx? M

dfly pNn]v ul/Ph:tf] 9'Ëfsf] uf/f]jfnf 3/ e"sDkLo b[li6n] sdhf]/ 
x'g]  ePsfn] pRr e"sDkLo If]qdf o:tf 3/x? jgfpg' x'Fb}g . ef/tLo 
dfkb08 cfO{P;\P;\ !#*@*–!((# / g]kfnL dfkb08 PgjL;L @)@ / 
PgjL;L @)# n] ljz]if e"sDk k|lt/f]wL l8hfOg / lgdf{0f k|ljlwaf6 
;j{;fwf/0fsf] lhpwgsf] Iflt Go"gLs/0f ug{ ;lsG5 eGg] s'/f pNn]v 
u/]sf] 5 . tyfkL, e"sDk k|lt/f]wL pkfox?sf] cjnDagsf afjh'b 
klg zlQmzfnL e"sDkn] o:tf 3/x?df w]/} Iflt k'¥ofpg ;Sb5  . 
dfqfTds ?kdf k|To]s e"sDk k|lt/f]wL nIf0fx?sf] of]ubfgnfO{ ls6fg 
ug{ sl7g x'G5 t/ u'0ffTds ?kdf logn] e"sDk k|lt/f]wL e"ldsfdf 
pNn]Vo ;'wf/ Nofpg ;Sg] s'/f ljutsf cg'ejaf6 k|i6 x'G5 . oL 
ljz]iftfx? leq lgDg s'/fx? kb{5g\ . 

-s_ pko'Qm uf/f] lgdf{0fsf] ;'lglZrttfM  uf/f]sf] df]6fO $%) ldld -!* 
OGr_ eGbf a9L x'g' x'Fb}g . lgdf{0fdf uf]nf] 9'Ëfx?sf] k|of]u ug'{ xF'b}g . 
9'ËfnfO{ xyf}8f / l5gf] k|of]u u/L pko'Qm cfsf/ lbg' kb{5 . pRr 

lrq !^=! – Ps k/Dk/fut 9'Ëfsf]] uf/f]sf] qm; ;]Szg — 
uf/f] aLraf6 b'O{ v08df ljeflht x'G5 . 

lrq !^=@ k/Dk/fut 9'Ëfsf] uf/f]jfnff 3/sf d'Vo ;d:ofx?— 
ejgsf ljleGg cËx?  h:t} uf/f],  5fgf cflb  aLrsf] aGwgsf] 

sdL g} o:tf 3/x?sf] c;kmntfsf d'Vo sf/0f x'g\ . 

7f8f]u/L ljeflht 
uf/f]sf] tx

clncln 
dfq s'lbPsf] 
cfotfsf/ 9'Ëf

7f8f]u/L ljeflht 
uf/f]sf] tx

Dff6f]sf] 
d;nf

Uff/f]] aflx/kl§ 
af+luPsf] 

7f8f] vfnL efu

;j{;fw/0fnfO{ o:tf 9'Ëfsf df]6f uf/f]x? Psbd} jlnof] nfUg ;S5 . 
t/ e"sDk k|lt/f]wL ejgsf] b[li6sf]0faf6 o;df e"sDk k|lt/f]wL 
Ifdtf sd x'G5 . o;sf] d'Vo sdhf]/L eg]sf] cToflws df]6f] uf/f] 
x'g', Pp6f tx / csf]{ txsf] aLrdf ;'b[9 ;DaGw gx'g' / 9'Ëf 
rf/kf6f ldn]sf] geO{ h:tf] kfof] To:t} -h:t} uf]nf] 9'Ëf_ k|of]u ul/g' 
cflb xf] . ljutsf e"sDkx?df g]kfn, ef/t, u|L;, O/fg, 6sL{ cflb 
d'n'sx?df o:tf 3/x?n] sdhf]/ e"sDk k|lt/f]wL Jojxf/ b]vfPsf 
k|z:t b[i6fGtx? 5g\  . @)&@ ;fnsf] uf]/vf e"sDkdf dfq} sl/a 
(,))) dflg;sf] Hofg uPsf] lyof] h;dWo] w]/}h;f] o:t} 9'Ëfsf]] 
3/df k'l/Psf lyP . 

To;}u/L ;g\ @))! sf] e'h -u'h/ft_ e"sDkdf sl/a !#,*)) 
d[tsdWo] clwsf+z o:t} 3/x? elTsP/ dfl/Psf lyP . 

-s_ df]6f] uf/f] b'O{ txdf 5'l§Psf]

-v_ c;Da4 cf;Gg uf/f]x? hf]gL{df 5'l§Psf] 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1. 	 NBC 202 (1994), Mandatory Rule of Thumb:Load Bearing Ma-

sonry, DUDBC, Governmnet of Nepal 
2. 	 NBC 203 (1994), Guideline for Earthquake Resistant Building 

Construction: Low Strength Masonry, DUDBC, Governmnet of 
Nepal 

1. 	 Brzev,S., Greene,M. and Sinha,R. (2001), “Rubble stone masonry 
walls with timber walls and timber roof,” World Housing Encyclo-
pedia (www.world-housing.net), India/Report 18, published by 
EERI and IAEE

2.	 IAEE, (1986), Guidelines for Earthquake Resistant Non-Engi-
neered Construction, The ACC Limited, Thane, 2001 (See www.
niceee.org). 

3. 	 IS 13828, (1993), Indian Standard Guidelines - Improving Earth-
quake Resistance of Low-Strength Masonry Buildings, Bureau of 
Indian Standards, New Delhi 

4.	 Publications of Building Materials and Technology Promotion 
Council, New Delhi (www.bmtpc.org): (a) Retrofitting of Stone 
Houses in Marathwada Area of Maharashtra (b) Guidelines For 
Improving Earthquake Resistance of Housing (c) Manual for Re-
pair and Reconstruction of Houses Damaged in Earthquake in 
October 1991 in the Garhwal Region of UP

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

e"sDkLo If]qdf df6f]sf] d;nf k|of]u ug'{ x'b}g . To:sf] ;§f slDtdf 
! efu l;d]G6 ^ efu afn'jf jf ! efu r'gf # efu afn'jfsf] d;nf 
k|of]u ug{ ;lsG5 .

-v_ uf/f]sf] txx?sf] aLrdf alnof] aGwgsf] ;'lglZrttfM  9'Ëfsf] uf/f] 
nufpFbf Ps k6sdf ^)) ldld -@ lkm6_ eGbf cUnf] uf/f] nufpg' 
xF'b}g . x/]s  ^)) ld ld sf] prfO / !=@ ld sf] t];f]{ b'/Ldf ;s];Dd 
uf/f]sf] df]6fO j/fj/sf] Pp6} 7"nf] 9'Ëf -h;nfO{ 5kgL 9'Ëf klg 
elgG5_n] uf/f]nfO{ RofKg' kb{5, jf Ps hf]l8 9'Ëfn] uf/f]nfO{ o;/L 
RofKg' k5{ ls k|To]s 9'Ëfn] uf/f]sf] df]6fOsf] tLg rf}yfO{ efu 5f]kf];\ 
- lrq !^=#_ .

lrq !^=#M 9'Ëfsf] uf/f]df jf/kf/ a:g] 7"nf 9'Ëfsf] k|of]u — 
uf/f]nfO{ 5'l§gjf6 hf]ufpg cTofjZos 5 . 

-u_ t];f]{ ;jnLs[t cËsf] Joj:yfM 

9'Ëfn] ag]sf] uf/f]jfnf 3/df t];f{ k§Lx? x'g} kb{5  -x]g'{xf];\ e"sDk 
hfgsf/L !$ e'OF, lnG6n, 5fgf / r'nL uf/f]sf] k§L_  . oL k§Lx? 
cfˆgf] cfly{s cj:yfsf] cfwf/df sf7 jf 9nfgsf] agfpg ;lsG5 . 
9'Ëfsf] uf/f] ePsf] 3/df k|To]s tNnfdf slDtdf Pp6f k§L -lnG6n 
jf 5fgf_ lbg} kb{5 -lrq !^=$_ . 

-3_ ;du| cfofd tyf prfOdf lgoGq0f  

Pp6f uf/f]b]lv csf]{ uf/f];Ddsf] cf8 lagfsf] uf/f]sf] nDafO % 
ld6/eGbf a9L x'g'x'b}g . olb nfdf] uf/f] jgfpg' k/]sf] v08df k|To]s 
$ ld df hldgsf] ;txaf6 g} 6]jf uf/f] -Buttress_ lbg' kb{5  . 
k|To]s tnfsf] prfO # ld eGbf a9L x'g'xF'b}g . ;fwf/0ftof 9'Ëfsf] 
uf/f] ePsf] 3/ l;d]G6Lsf] d;nfdf hf]8fO{ ul/Psf] 5 eg] @ tNnf / 
df6f]  jf r'gfsf] hf]8fO ul/Psf] 5 eg] ! tNnfeGbf cUnf] agfpg' 
x'b}g . uf/f]sf] df]6fO slDtdf prfOsf] !÷^ efu x'g' kb{5 -pbfx/0f 
( lkm6 prfO 5 eg] !÷^ x (Ö !=% lkm6 df]6f] uf/f] x'g] eof]_ .

9'Ëfsf] uf/f] ePsf] 3/df e"sDkLo b[li6n]  w]/} sld–sdhf]/Lx? eP 
tfklg xfd|f] k/Dk/fut k|rng / lskmfotL lgdf{0fn] ubf{ cfufdL 
lbgx?df klg o:tf 3/x?sf] lgdf{0f sfo{ Jofks ?kdf hf/L 

Uff/f] v08 jf/kf/ 9'Ëfsf] ljsNk

tNnf 
;tx

sf7sf 
kmNofs

l; cfsf/sf] r'/L
P; cfsf/

sf] r'/L

Uff/f]sf] 
gS;f

jf/kf/  
/flvPsf] 
9'Ëf

< ^)) ld ld

< ^)) ld ld
< !@)) ld ld

< !@)) ld ld

< !@)) ld ld < !@)) ld ld < $%) ld ld

vK6LPsf 9'Ëfx?sf] hf]8L –  
k|To]ssf] nDafO uf/f]sf] 
df]6fOsf] tLg rf}yfO{  efu

/xg] ;Defjgf b]lvG5 . t/ eljiodf x'g;Sg] e"sDkLo hf]lvdaf6 
dflg;x?sf] lhp– wgsf] ;'/Iffsf] nflu dfly -s_ /  -v_ df j0f{g 
ul/Ph:t} lgdf{0f ljlw canDjg ug'{kb{5 -ljz]if u/L pRr e"sDkLo 
hf]lvd If]qdf_  . o;sf] cnfjf dfly -u_ tyf e"sDk hfgsf/L— 
!$df j0f{g ul/Ph:t} ljleGg e"sDkLo k§Lx?sf] k|of]unfO{ hf]8bf/ 
?kdf l;kmfl/z ul/G5 .

lnG6n k§L
lnG6n k§Lsf]  
lg/Gt/tf eË x'g' 
x'Fb}g

;DalGwt e"sDk hfgsf/L

hfgsf/L !$M Uff/f]jfnf ejgdf t];f]{ k§L lsg rflxG5 <

http://www.niceee.org
http://www.niceee.org
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e"sDk dfu{bz{s ;'emfj !&

Ef"sDkn] cf/;L;L ejgx?nfO{ s;/L c;/ ub{5 < 

cf/;L;L ejgx? 

cfhsfn ef/t tyf g]kfndf ljz]ifu/L zx/L If]qdf cS;/ cf/;L;L 
ejgx? agfOG5  . cf/;L;Ldf d'Vo b'O{ lgdf{0f ;fdfu|Lx? x'G5g\ 
— s+lqm6 / 58 . l;d]G6, afn'jf, lu6L / kfgLnfO{ lglZrt dfqfdf 
ld;fP/ s+lqm6 tof/ ul/G5 . kmdf{sf] ;xfotfn] s+lqm6nfO{ rfx]sf] 
cfsf/df 9fNg ;lsG5  . To:t} 58nfO{ klg cfjZostf cg';f/ 
h'g;'s} ?kdf df]8\g ;lsG5 . o;k|sf/ ;jnLs[t s+lqm6af6 hl6n 
cfsf/ k|sf/sf ;+/rgfx? klg jgfpg ;lsG5 .

Pp6f k|ltlglwd"ns cf/;L;L ejgdf t];f{ cËx? -lad / 5t÷e'OF_, 
7f8f cËx? -lkn/ / uf/f]_ / hldgsf] k|ToIf ;Dks{df /x]sf] ejgsf]  
;j}eGbf tNnf] efudf hu x'G5 . cf/;L;L lkn/ / ladsf] ;DaGwaf6 
lgld{t k|0ffnLnfO{ cf/;L;L k|m]d elgG5  . o:tf] cf/;L;L k|m]dn] 
e"sDkLo  wSsf k|lt/f]w ug]{ sfd ub{5 . e"sDkn] ejgdf Oglz{of 
an pTkGg ub{5, h'g ejgsf] lk08df e/ kb{5 . ejgsf] lk08 j9] 
Oglz{of anklg a9\5, lk08 36] Oglz{of an klg 36\5 . w]/}h;f] 
ejgsf] lk08 e'OF÷5t ;txdf s]lGb|t x'g] ePsfn] e"sDkhGo 
Oglz{of anklg e'OF÷5ts} ;txdf ljsf; x'G5  . of] an 5taf6 
lad, ladaf6 lkn/ / lkn/af6 hu x'b} hldgdf x:tfGt/0f x'G5 . 
Oglz{of an dflyaf6 tnlt/ ylkFb} hfg] ePsfn] tNnf] efusf] uf/f] 
/ lkn/n] a9L e"sDkLo  ef/ af]Sg'kg]{ x'G5 -lrq !&=!_ . To;}n] tNnf] 
efusf uf/f] / lkn/x? dflyNnf] eGbf ;'b[9 x'g]u/L l8hfOg ul/G5 . 

?kdf vf;} s'g} la?k0f x'Fb}g  . o:tf] 8fofk|mfdnfO{ b[9 8fofk|mfd 
elgG5 -lrq !^=@ v_  . ;+/rgfTds l8hfOg ubf{ OlGhlgo/n] of] 
s'/fnfO{ Wofg lbg' kb{5 . 

lrq  !&=! ejgsf] s'n e"sDkLo ef/ dflyaf6 tnlt/ 
a9\b} hfG5 .

lrq !&=@  e'OF lad;+u} df]l8G5 t/ ;a} lkn/x?nfO{ Ps};fy 
rnfpF5 .

lrq !&=# e"sDksf] ;dodf uf/f]x? lkn/;+u} rN5g\ . 

< 
!@

)
)

 ld
 ld

e'OF -:Nofa_ / uf/f]sf] e"ldsf 

:Nofa eg]sf] Pp6f t];f]{ Kn]6h:tf] cË xf] h;n] ubf{ ejg pkof]u 
ug{ ;lsG5 . k|fo Pp6f tnfsf] lad / e'OFsf] 9nfg Ps}rf]6L ul/G5 . 
cfjf;Lo 3/x?df 5tsf] df]6fO !)) b]lv !%) ldld;Dd x'G5  . 
e"sDk uPsf] j]nfdf ha lad tndfyL nlRsG5, ta ;fk]lIfs ?kdf 
kftnf e'OF jf 5t\ klg lad;+u} nlRsG5g\ -lrq !&=@ s_ . t/, ha 
lad lkn/;+u} bfofF—jfofF rNg yfN5, e'OF ÷5tsf] 9nfgn] ladnfO{ 
cS;/ cfkm";+u} rNg jfWo u/fpF5  . ejgdf cfpg] e"sDkLo t];f]{ 
ef/nfO{ k|m]d jf uf/f]df x:tfGt/0f ug]{ ;+/rgfTds cËnfO{ 8fofk|mfd 
elgG5 . e'OF jf 5fgfsf] 9nfgn] 8fofk|mfdsf] sfd u5{ . o;/L ef/ 
x:tfGt/0f ubf{ 9nfg ul/Psf ejgx?df e'OF jf 5fgfsf] ;dtn 

-s_ ;tx jflx/sf] 
7f8f] rfn -v_ Ps} ;txsf] 

t];f]{ ult

cf/;L;L ejgsf] lkn/ / e'OF÷5t 9nfg ul/;s]kl5 tyf s+lqm6 
hd]kl5 lkn/ / e'OFx?sf] jLrdf /x]sf] 7f8f] vfnL efudf uf/f] 
nufP/ sf]7fx? agfOG5  . ;fwf/0ftof oL uf/f]x?nfO{ leqL uf/f] 
-kfl6{zg_ elgG5 . lad / lkn/;+u o;sf] dhj"t ;DaGw x'b}+g . hj 
e'OFsf] ;txdf /x]sf] lkn/n] t];f]{ ef/ af]Sb5, ltgLx? t];f]{ lbzflt/ 
rNg vf]H5g\ t/ uf/f]x?n] o;nfO{ /f]Sg vf]H5g\ . uf/f]sf] ux|f}+ ef/ 
/ df]6fOsf] sf/0f o;n] pNn]Vo t];f]{ wSsfnfO{ cfslif{t ub{5 -lrq 
!&=#_ . tyflk uf/f] ´'/f] kbfy{af6 jg]sf] x'gfn] t];f]{ ef/ axg ug]{ 
Ifdtf gf£g] ljlts} of] rls{g yfNb5 . o; cy{df ljB'tLo kl/kydf 
ˆo'hn] ug]{ sfd cf/;L;L ;+/rgfdf leqL uf/f]n] ub{5 . rls{g'eGbf 
cl3;DDf o;n] lad / lkn/sf] ef/ axg k|lj|mofdf ;3fO/x]sf] x'G5 . 
/fd|f] u'0f:t/sf] d;nf, 7Ls 9Ën] nufOPsf] uf/f], lkn/ / uf/f]sf] 
aLr efudf plrt 9+un] /flvPsf] d;nf cflbn] uf/f]sf] e"sDkLo ef/ 
jxg ug]{ Ifdtfdf dxTjk"0f{ e"ldsf lgjf{x ub{5 . tyfkL df]6fOsf] 
t'ngfdf w]/} cUnf] jf nDafO ePsf] uf/f] klN6g ;S5 h;n] Hofg} 
lng ;S5 . To:t} hyfefjL clgoldt tl/sfn] uf/f] nufpFbf 5f]6f] 
lkn/ c;/, ejg a6fl/g] c;/ cflb w]/} gsf/fTds c;/ kg{ ;S5 . 
logsf af/]df xfdL cfufdL e"sDk hfgsf/Ldf 5nkmn ug]{5f} .

lyrfO{

lr/f 

vfnL 
7fpF

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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t];f]{ e"sDkLo c;/x? km/s x'G5g\ 

ejgsf] u'?Tj ef/ -ejgsf] cfˆg} ef/ / To;sf k|of]ustf{ nufot 
ejgdf ePsf cGo j:t'x?sf] ef/_ n] ;anLs[t s+lqm6sf] k|m]dnfO{ 
nRsfO{ ljleGg efux?nfO{ tGsfpg] / v'DRofpg] ul//x]sf] x'G5  . 
tlGsPsf] efudf tGsfOn] pTkGg x'g] tgfj -Tension _ / v'lDRfPsf] 
efudf lyrfOsf] sf/0fn] pTkGg x'g] bjfa (Compression) sf] 
ljsf; x'G5 -lrq !&=$v _ . u'?Tj ef/sf] k|efjdf ladsf] dWoefudf 
tNnf]kl§ / ladsf] 5]p5]pdf dflyNNff]kl§ tlGsG5   . t/ e"sDkLo 
k|efjdf o:tf] tGsfO{sf] an kg]{ :yfg km/s x'G5, h'g lrq !&=$u 
af6 :ki6 x'G5 . ljleGg cËx?df pTkGg o:tf ;fk]lIfs tGsfOsf 
;txx? -h;nfO{ k|ljlws efiffdf j]lG8ª df]d]G6 elgG5_ lrq !&=$3 
df b]vfOPsf] 5 . e"sDksf] sf/0fn] pTkGg x'g] j]lG8Ë df]d]G6 sDkgsf] 
tLj|tfdf e/ kb{5 / u'?Tj ef/n] o;nfO{{ j9fOlbg klg ;S5 . o;/L 
zlQmzfnL e"sDk uPsf] j]nfdf ladsf 5]plt/sf efusf] tn / 
dfyL b'j}kl§ tGsfpg] ansf] ljsf; x'g;S5 . s+lqm6n] o:tf] annfO{ 
k|lt/f]w ug{ g;Sg] ePsfn] ladsf] tn / dfly b'j}efudf 808L 
/fVg'k5{ . To;}u/L lkn/sf] klg ;a} df]x8fdf 808L /fVg' kb{5 . 

dha"t k|fyldstf qmd 

e"sDk uPsf] a]nfdf ejg ;'/lIft /xgsf nfuL ladeGbf lkn/ 
-h;n] ladsf] ef/ jf]Sg' kg]{ x'G5_ alnof] x'g'kb{5 / lkn/eGbf hu 
-h;n] lkn/n] lbPsf] ef/ af]Sg' kg]{ x'G5 _ alnof] x'g'kb{5 .

;Gbe{ ;fdfu|L
1. 	 Englekirk,R.E.,(2003), “Seismic Design of Reinforced and Precast 

Concrete Buildings”, John Wiley & Sons, Inc., USA
2. 	 Penelis,G.G., and Kappos,A.J., (1997), “Earthquake Resistant 

Concrete Structures,” E&FN SPON, UK

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

lrq !&=$ e"sDkLo sDkgn] ejgsf cËx?df lyrfO / tGsfO 
kl/jt{g eO/xG5 —o:tf cËsf b'a} df]x8f ;anLs[t ug'{k5{ . 

o;sf ;fy} lad / lkn/ tyf lkn/ / husf] hf]gL{ k|z:t dhj"t 
x'g'kb{5 h;n] ubf{ ladn] lkn/df / lkn/n] hudf ;lhn};+u ef/ 
x:tfGt/0f ug{ ;sf];\ . 

l8hfOg ubf{v]/L g} of] /0fgLlt ckgfOPsf] v08df klxn] laddf 
g} Iflt k'Ug] ;Defjgf x'G5 -lrq !&=%s_ . laddf kof{Kt nrstf 
cfpg]u/L pko'Qm 9Ën] l8hfOg ul/Psf] v08df ladsf] qmlds 
Ifltsf] jfjh'b ejg w]/} em's]klg / ladx? g/fd|/L Ifltu|:t ePklg 
ejg 9lnxfNb}g . t/ o;sf] ljkl/t olb lkn/ sdhf]/ jgfOPsf] 5 
eg]  s'g} Ps tnfdf lkn/sf] tNnf] / dflyNnf] efu g/fd|/L Ifltu|:t 
x'G5 -lrq %v_ / ejg uNof{du'n'{d 9Ngklg ;S5 . oBlk ejgsf] 
dflyNnf tnfsf lkn/x? s]xLklg gePsf x'g ;S5g\ .

;fGble{s g]kfnL dfgs

cf/;L;L ejg l8hfOgsf] nflu g]kfn ;/sf/n] ;g\ !((# df 
/fli6«o ejg ;+lxtfsf] Pp6f cËsf] ?kdf ejgdf e"sDkLo ef/ kQf 
nufpgsf] nflu Pg\ljl; !)%M !(($ tof/ kf/]sf] 5 . To;afx]s 
cf/;L;L ejgsf ljleGg efux?sf] l8hfOgsf] nflu Ol08og s+lqm6 
sf]8 -cfOP; $%^—@)))_ / cf/;L;L ejgsf] 8S6fOn l86]lnªsf] 
nflu cfOP;\ !#(@)-!((# k|of]u ul/G5 . 

;DalGwt e"sDk hfgsf/L

hfgsf/L %M ;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <

Uf'?Tj 
ef/

-s_

-v_

-v_ -u_

-3_

cËx?sf] tGsfO / 
tGsfOsf] :yfg

tGsfOsf]  
dfqf

Ef"sDkLo 
ef/

Iflt

 -s_ alnof] lkn/  
sdhf]/ lad  

 -v_ sdhf]/ lkn/ 
alnof] lad

tGsfO

tGsfO

lrq !&=% leGbfleGb} e"sDkLo sfo{ ;Dkfbg b]vfpg] ejgsf b'O{ 
km/s l8hfOg—ladeGbf lkn/ alnof] x'g'k5{ . 

e"sDk dfu{bz{s ;'emfj !&

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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e"sDk dfu{bz{s ;'emfj !*

cf/;L;L ejgdf ladn] s;/L e"sDk k|lt/f]w ub{5 <

;anLs/0f / e"sDkLo Iflt

cf/;L;L ejgdf lad ejgsf] t];f]{ cË / lkn/ ejgsf] 7f8f] cË 
xf] . b'j}nfO{ ;du|df Pp6} cËsf] ?kdf lgdf{0f ul/G5 . o;/L lad / 
lkn/ cfk;df ldn]/ ejgsf] ef/ x:tfGt/0f ug]{ k|m]d tof/ ub{5g\ . 
ladn] ejgsf] k|]mdsf] Ps cËsf]] ?kdf e"sDkLo wSsfnfO{ s;/L 
u|x0f ub{5 eGg] s'/f xfdL of] v08df 5nkmn ug]{5f}+ .

cf/;L;L laddf b'O{ k|sf/sf 58sf] k|of]u ul/G5 -s_ nfdf] l;wf 
808L jf d'Vo 808L  -v_ cln ;fgf]] df]6fOsf] r'/L h;nfO{ lglZrt 
b'/Ldf ladsf] k'/f nDjfOe/L d'Vo 808LnfO{ afFWgsf] nflu 7f8f] u/L 
/flvG5  -lrq !*=!_ . 

ladsf nfdf 808L tlGsg'eGbf klxn] g} olb a9\bf] ef/sf] k|efjdf 
lad gemf]lNnO{ jf gnlRsO{sg} Ps}rf]6L rls{g yfNof] eg] ladsf] 
To:tf] ljkmngnfO{ lzo/ ljkmng elgG5 . of] ljkmng lad—lkn/ 
hf]gL{sf] glhs} ladsf] aLr ulx/fOdf z'? eO{ ;tx;+u $% l8u|Lsf] 
sf]0fdf ladsf] tndfly jf/kf/ rs]{sf] b]lvG5 -lrq !*=@ v_  . 
o:tf] Iflt x6fpgsf] nflu laddf glhs—glhs r'/L jfFWg' kb{5 . 
r'/Lsf] ;+Vof sd ePdf o:tf] Iflt x'G5 . lzo/ ljkmng ´'/f] -lagf 
s'g} ;+s]t lad PSsf;L rs]{/ Ifltu|:t x'g]_ ePsfn] cf/;L;L lad 
l8hfOg ubf{ s'g}klg xfntdf o:tf] ljkmng cfpg lbg'x'b}+g .

l8hfOg /0fgLlt

lad l8hfOg ug]{ eg]kl5 o;sf] nDafO,rf}8fO,ulx/fO slt /fVg] / 
s:tf lgdf{0f ;fdfu|Lx?sf] k|of]u ug]{ -h:t} 808Ls]f >]0fL, s+lqm6sf] 
>]0fL_ eGg] s'/f cfpF5 . oL s'/fx? jf:tjdf ejgsf] ;du| l8hfOg 
/0fgLlt cGtu{t kb{5g\ . laddf 808L slt /fVg] eGg] s'/f cfOP; 
$%^ — @))) / cfOP; !#(@) —!((# jf cGo pko'Qm ;+lxtf 
cg'';f/ l8hfOg u/L lgwf{/0f ug'{ kb{5 .

lrq !*=! laddf 808Lx?sf] ;anLs/0f r'/Lx?n] d'Vo 808LnfO{ 
aflx/lt/ aflËgaf6 hf]ufpF5g\ . 

7f8f] u/L afFlwPsf] r'/L

d'Vo 808L

;fgf] Jof;sf] 808L h;nfO{ 
df]8]/ Pp6f r'/L agfOG5 
/ lglZrt b'/Lsf] cGt/df 
ladsf] k'/f nDafOdf  
/flvG5 .

7"nf] Jof;sf] 808L 
hf] ladsf] k'/f 
nDafO;Dd 
hfG5 .

ladx? d'Vo u/L b'O{ lsl;dsf ljkmntf ( Failure) af6 u'h|G5g\ :

-s_ nRsfO{df ljkmng                                                                               

a9\bf] ef/sf] k|efjdf hj lad nlRsg jf emf]lNng yfN5, of] b'O{ 
k|sf/af6 ljkmn x'g ;S5 . klxnf], olb lad tGsg] df]x8fdf a9L 
808L /flvPsf] 5 eg] v'lDrPsf] jf lylrPsf] df]x8fdf s+lqm6 km'6\5 . 
o;nfO{ kbfy{sf] s8fkg jf ´'/f]kgfn] NofPsf] ljkmntf (Brittle 
Failure) elgG5 . o;/L  lad ljkmng x'g' x'b}g . bf];|f], olb ladsf] 
tGsg] df]x8fdf ;fk]lIfs ?kdf sd 808L /flvPsf] 5 eg] s+lqm6 
km'6\g'eGbf cl3 g} 808Lx? tlGsg (Yield) yfN5g\ . 808L r'l8g'eGbf 
cl3 w]/} xb;Dd tGsg] Ifdtf /fVb5 -x]g'{xf]; e"sDk hfgsf/L (_ 
/ laddf x'g] ;+s'rgsf] (Compression) k'glj{t/0f k|lqmof ta;Dd 
eO/xG5, ha;Dd ;+s'rgn] ubf{ s+lqm6 km'6]/ lad lju|Fb}g  . o:tf] 
lsl;dsf] ljkmngnfO{ g/dkgf jf nrstfn] NofPsf] ljkmng 
(Ductile Failure) elgG5 . To;}n] lad Ifltu|:t x'Fbf klxnf]eGbf bf];|f] 
tl/sfaf6 Ifltu|:t xf]cf];\ eGg] rfxgf /flvG5 . To;}sf/0fn] ladsf] 
tGsg] df]x8fdf rflxg]eGbf a9L 808L /fVg' /fd|f] x'Fb}g . g/dkgfn] 
NofPsf] ljkmntfdf lad tlGsg z'? ePsf] ;txb]lv o;sf] dWo 
prfO;Dd w]/} 7f8f lr/fx? b]lvG5g\ .

-v_ lzo/ ljkmng

lkn/

lkn/

lad

nRsfO{df ljkmng

-v_ em'/f] c;kmntf

58\s] lr/f
nRsfO{df ljkmng

tGsfO{n] ubf{ tNnf] df]x8f nlRsP/ 7f8f lr/fx? 

lrq !*=@ laddf b'O{ lsl;dsf Iflt – nRsfOn] ubf{ x'g] Iflt  
/f]lhG5 . d'Vo 808Ln] tGsfO{sf] sf/0fn] pTkGg annfO{ k|lt/f]w 

u5{ eg] r'/Ln] lzo/ an k|lt/f]w u5{ .

jª\UofOsf] sf/0faf6 ladsf] tGsg] ;txnfO{ rls{gaf6 hf]ufpg 
d'Vo  808Lx? /flvG5 . e"sDk uPsf] j]nfdf ladsf] tndfly b'j} 
;tx tlGsg] ePsf]n] -e"sDk hfgsf/L !&_ ladsf] 5]p5]pdf tn 
/ dfly b'j} efudf d'Vo 808Lx?  lbg' kb{5 -lrq #_ ;fy} ladsf] 
nDjfOsf] aLr efudf tnsf] ;txdf 808L /fVg' kb{5  . 808Lsf] 
ljj/0f ;DaGwL ef/tLo ;+lxtf cfOP; !#(@) —!((# n] lgDg 
s'/fx?sf] l;kmfl/z ub{5 . 

-s_ ladsf] k'/f nDafOe/L slDtdf b'O6f tn / b'O6f dfly 808L 
/fVg} kb{5 .

-Vf_ ladsf] 5]p–5]pdf tNnf] efudf /flvPsf] 808L, dflyNnf] efudf 
/flvPsf] 808Lsf] slDtdf %) k|ltzt  x'g' kb{5 .

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

lrq !*=# laddf d'Vo 808Lsf] dfqf / :yfg—logLx?n]  
nRsfOsf] sf/0fn] pTkGg x'g] tGsfO k|lt/f]w ub{5g\ .

lrq !*=%M laddf 7f8f] r'/Lsf] kl/df0f / :yfg–cfOP; !#(@) n] 
tf]s] adf]lhd  r'/L— r'/L aLrsf] clwstd b'/Ln] /fdf] e"sDkLo 

Jojxf/sf] ;'lglZrttf u5{ .

lrq !*=^M ladx?df 808Lsf] ;anLs/0fsf] lj:t[tLs/0f  
-cfOP; !#(@) —!((# cg'';f/_

Hff]gL{df tNnf] efusf] 808L sDtLdf  
dflyNnf] efusf] cfwf x'g' kb{5

lad

lkn/ lkn/

lkn/

lkn/ lkn/

lkn/

lx;fa u/]/ lgsflnPsf] 
hDdf 808Lsf] kl/df0f

sDtLdf @ j6f 808L ladsf] 
 k'/f nDafOdf k'Ug' kb{5 .

laddf k|of]u ul/Psf] r'/Ln] lgDg adf]lhd d'Vo tLgj6f sfd ub{5 .  

-c_ l;wf dflyaf6 cfpg] lzo/ an axg u/]/ laddf 58\s] lr/f 
kg{af6 hf]ufpF5 -lrq !*=@_ . -cf_ lad nlRsFbf o;sf] s+lqm6nfO{ 
aflx/k§L aflËgaf6  hf]ufpF5 . -O_ lylrPsf] jf bjfadf k/]sf d'Vo 
808Lx?nfO{ aflËgaf6 hf]ufpF5 . dWodb]lv pRr e"sDkLo If]qsf] 
nflu ef/tLo dfkb08 cfOP; !#(@) —!((# n] cf/;L;L laddf 
k|of]u ul/g] r'/L ;DaGwL lgDGf cfaZostfx?  l;kmfl/z ub{5 .

-s_ 	r'/Lsf] d]f6fO -Jof;_ slDtdf ^ ldld x'g'kb{5, % ld6/eGbf a9L 
nfdf] laddf r'/Lsf] Jof; slDtdf * ldld x'g'kb{5 .

v_ 	r'/Lsf] b'j} 5]p !#% l8u|Lsf] sf]0fdf df]8\g' kb{5 -lrq !*=$_  
/ e"sDk cfPsf] j]nfdf r'/L gv'nf]];\ eGg] ;'lgZrttfsf] nflu 
df]l8Psf b'O{ 5]p kof{Kt nDafOsf] x'g' kb{5 .                                                       

-u_ 	ladsf] s'g}klg efudf slt slt b'/Ldf r'/L jfFWg] eGg] s'/f 
lx;fa u/]/ lgsflnG5 .                                         

-3_ 	Ps r'/Lb]lv csf]{ r'/L aLrsf] clwstd  b'/L ladsf] ulx/fO{sf] 
cfwf  eGbf sd x'g'kb{5 -lrq !*=%_   

-ª_ lkn/sf] df]x8faf6 ladsf] ulx/fO{sf] b'O{ u'gf k/ ;Dd …3Ú df 
pNn]lvt b'/Lsf] cfwf b'/Lsf] km/sdf r'/L afFWg' kb{5 -lrq 
!*=%_ .

kmnfd] 808L k|fo !@—!$ ld6/sf] nDafOdf kfOG5 . of] eGbf a9L 
nfdf] lad 5 eg] 58 ufF:g' kg]{ x'G5 . ufFl;Psf] 7fpFdf Pp6f 808Ln] 
csf]{ 808LnfO{ 7"nf] dfqfdf ef/ x:tfGt/0f ub{5 . ef/tLo dfkb08 
cfO=P;\=!#(@) —!((# n] 58 ufF:g] sfdsf nflu lgDg adf]lhdsf] 
l;kmfl/; / ;'´fj  k]z u/]s]f 5 . 

lrq !*=$ Me"sDkLo ladx?df 808Lsf] ;anLs/0f—  r'/Lsf  
5]px?nfO{  !#%)df df]8\g' kb{5 . 

cfjZosM glhs}sf] 

r'/Lsf] cfdg] ;fdg] 

kg]{u/L !#%)sf]      

c+s'z df]8\g]

r'/Lsf] 5]p !#%)sf] sf]0fdf 

df]l8G5 . o:tf r'/Lx? 

zlStzfnL e"sDkdf klg 

v'Nb}gg\ .

Tf];f]{lt/ Ps 
r'/Lb]lv csf]{  
r'/L;Ddsf] b'/L

≥r'/Lsf] 
Jof;sf] 
!) u'gf

r'/L—r'/L aLrsf] b'/L lx;fa 
u/] adf]lhd t/ d/4 / d'Vo 
808Lsf] Jof;sf] * u'gfeGbf   

a9L x'g'x'Fb}g . r'/L—r'/L aLrsf] b'l/  
lx;fa u/] adf]lh t/  

d÷@ eGbf a9L x'g'x'Fb}g

2d

2d 2d

2d

r'/L—r'/L aLrsf] b'/L lx;fa 
u/] adf]lhd t/ d/4 / d'Vo 
808Lsf] Jof;sf] * u'gfeGbf   

a9L x'g'x'Fb}g .

 d'Vo 808Lsf] vK6\ofO{

r'/L—r'/L aLrsf] b'/L !%) 
ldld eGbf sd x'g'k5{ . 

o:tf] efudf 808L 
ufF:g x'Fb}g

-s_ d'Vo 808Lx? lkn/sf] df]x8faf6 s]xL k/dfq} ufF:g' k5{ . -v_ 
To:tf] 7fpFdf 808L ufF:g' x'Fb}g hxfF a9L dfqfdf 808L tlGsg ;S5 
-h:tf] ls ladsf]] nDjfOsf] aLr efusf] tNnf] 808Lx?_  . o;sf] 
;fy ;fy} 808L ufFl;Psf] 7fpFdf r'/Lx? cem glhs glhs jfFWg' 
kb{5  -lrq !*=^_.

;DalGwt e"sDk hfgsf/L
hfgsf/L (M	 /fd|f] e"sDkLo sfo{ ;Dkfbgsf] nflu ejgdf nrstf 

s;/L Nofpg] <
hfgsf/L !&M 	 Ef"sDkn] ;anLs[t s+lqm6sf ejgx?nfO{ s;/L c;/ 

ub{5 <

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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cf/;L;L ejgdf lkn/n] s;/L e"sDk k|lt/f]w u5{ <

;Defljt e"sDkLo Iflt 

lkn/ cf/;L;L ejgsf] 7f8f] cË xf]  . o;df b'O{ lsl;dsf 808L 
k|of]u ul/G5  . -s_ 7f8f] u/L /flvPsf] nfdf] l;wf 808L -d'Vo 
808L_  -v_ cln ;fgf] df]6fOsf] r'/L h;nfO{ lglZrt b'/Ldf lkn/sf] 
km]bb]lv 6'Kkf;Dd d'Vo 808Lx?nfO{ jfFWgsf] nflu t];f]{u/L /flvG5 
-lrq !(=!_ . lkn/n] b'O{ k|sf/sf] Iflt Joxf]g'{kg]{ x'g;S5 -!_ ef/ 
/ jª\UofOsf (Combined Compression Bending) sf/0f lkn/ 
rls{P/ elTsg yfN5 . lkn/df x'g] o:tf] IfltnfO{ sIfLo nrstfsf] 
ljkmng (Compression Bending) elgG5 . -@_ lzo/ ljkmng . of] 
ljkmng em'/f] x'G5, To;}n] lkn/df o:tf] lsl;dsf] ljkmntf cfpg} 
lbg' xF'b}g . o; k|sf/af6 x'g]] Iflt Go"gLs/0f ug{ glhs—glhs r'/L 
afFWg'k5{ -lrq !(=@ Vf_ . 

u|x0f u/L lkn/nfO{ ;DefJo 58\s] lr/faf6 hf]ufpg'  . -@_ 7f8f] 
808LnfO{ afFwL cToflws aflËgaf6 hf]ufpg' . -#_ lkn/sf] s+lqm6nfO{ 
lkn/leq} r'/Lx?dfem c8\ofO/fVg'  . r'/Lsf] b'j} 5]p !#% l8u|Lsf] 
sf]0fdf df]8]/ d'Vo 808LnfO{ c+s'z nufpg' k5{ -lrq !(=@_ . o:tf] 
c+s'z kof{Kt nDafOsf] x'g'k5{ tfls e"sDk wSsfn] of] gv'nf];\, 
lkn/sf] s+lqm6 gkm'6f];\ / lkn/ jf 808L gaflËof];\ .

ef/tLo dfkb08 cfOP; !#(@)—!((# n] e"sDk k|lt/f]wL lkn/ 
lgdf{0f ;DalGw lgDg ljj/0f l;kmfl/z u/]sf] 5 M		

lrq !(=!M lkn/df 808L ;anLs/0f—glhs—glhs aflwPsf r'/Ln] 
zlStzfnL e"sDkdf lkn/sf] sfo{;Dkfbg k|lqmofdf ;'wf/ NofpF5 . 

lrq !(=@M e"sDkLo lkn/df 808L ;anLs/0.—ef/tLo ;+lxtf cfOP; 
!#(@)–!((# cg';f/ !#%)sf] c+s'zsf] glhs glhs afFWg] . 

7"nf] Jof;sf] 808L 
hf] lkn/sf] k'/} 
prfO;Dd k"U5

;fgf Jof;sf r'/L, hf]] 
lglZrt b'/Lsf] km/sdf  
lkn/sf] k'/} prfO;Dd  
/flvG5g\ .

lkn/

l8hfOg /0fgLlt 

lkn/ l8hfOg ubf{ lgdf{0f ;fdfu|Lsf] 5gf}6 -h:tf] ls s+lqm6 / 
808Lsf] >]0fL_ b]lv lkn/sf] cfsf/k|sf/ / 808Lsf] kl/df0f lgwf{/0f 
ug]{ s'/fx? cfpF5g\  . oLdWo] klxnf] b'O{kIf ;du| ejg l8hfOg 
/0fgLlts} Ps lx:;f xf] . ef/tLo ;++lxtf cfO{P; !#(@) — !((# 
cg';f/ lkn/ slDtdf #)) ldld rf}8f x'g'k5{ . olb lkn/sf] 6]jf jf 
cf8ljlxg nDafO $ ld6/eGbf sd / ladsf] nDafO % ld6/eGbf 
sd 5 eg] @)) ldld;Dd rf}8fO ePsf] lkn/ k|of]u ug{ ;lsG5 . 
lkn/ e"sDk k|lt/f]wL agfpgsf nflu s'zntfk"j{s 7f8f] 58x? / 
r'/Lsf 58x?sf] Aof; 5gf}6 u/L] o;/L l8hfOg ug'{kb{5 h;n] ubf{  
lkn/nfO{ lzo/ ljkmngaf6 hf]ufpg ;lsof];\  .                                                     

7f8f] 808LnfO{ r'/Ln] afFWg]

lkn/sf] 7f8f] 808LnfO{ glhs—glhssf] b'/Ldf afFWg] r'/Ln] d'Vo 
tLgj6f sfd ub{5 . -!_ e"sDk uPsf] j]nfdf pTkGg x'g] t];f]{ wSsf 

r'/Lsf] 5]p !#%)sf] 
sf]0fdf df]l8G5 . o:tf 
r'/Lx? zlStzfnL 
e"sDkdf klg v'Nb}gg\ .

lzo/ 
c;kmntf, 
6f9f6f9f 
afFlwPsf] 
r'/L / !#%)

sf] c+s'zsf] 
cefjdf 
@))!sf] e'h 
e'OFrfnf]df 
ePsf] ´'/f] 
ljkmng

!#%)sf] sf]0fdf 
df]l8Psf] r'/L

r'/Lsf] 
Jof;sf] !) 

u'0ff 

-s_ 	lkn/sf] km]b / 6'Kkfsf] j/k/ glhsdf r'/L afFWg'k5{  . j/k/ 
eGgfn] rf/kf6] lkn/sf] 7"nf] cfofd (Larger Dimension), jf 
lkn/sf] prfOsf] !÷^ jf $%) ldlddWo] ;a}eGbf nfdf]] h'g 
5, Tolt nDjfOnfO{ ;D´g'k5{ .

-v_ 	lad lkn/ hf]gL{af6 tn jf dfly -s_ df pNn]lvt Ps r'/Lb]lv 
csf]{ r'/L ;Ddsf] b'/L D/4 eGbf a9L x'g'x'Fb}g . hxfF D eg]sf] 
rf/kf6] lkn/sf] ;fgf] cfofd -rf}8fO_ xf] . tyfkL Ps r'/Lb]lv 
csf]{ r'/L;Ddsf] b'/L &% ldldeGbf sd x'g h?/L 5}g / !)) 
ldld eGbf a9L klg x'g'xF'b}g . lkn/sf] cGo efudf r'/Lsf] b'/L 
lx;fa u/]/ /flvG5 t/ D/2 eGbf a9L x'g' x'Fb}g .

-u_ r'/L agfpFbf !#% l8u|Lsf] sf]0fdf df]l8Psf 5]psf] c+s'z, r'/L 
808Lsf] Jof;sf] slDtdf !) u'0ff x'g' kb{5 . df]l8Psf] c+s'zsf] 
nDafO &% ld ld eGbf sd xF'g' x'b}g . 

r'/L—r'/L 
aLrsf] b'/L

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

ejg lgdf{0f ug]{ qmddf agfOg] gS;fdf r'/L ;DaGwL lj:t[t / 
:ki6 gS;f ;dfj]z ug{] xf] eg] lgdf{0f :yndf o;sf] k|efjsf/L 
sfof{Gjogdf ;xof]u k'Ug] b]lvG5 . olb lkn/df s'gf÷s'gfsf] 808Lsf] 
b'/L #)) ldldeGbf a9L 5 eg] ef/tLo dfkb08n] !*) l8u|Lsf] 
sf]0fdf df]l8Psf] c+s'z ;lxtsf] cltl/St aGwgsf] l;kmfl/z ub{5 . 
To:tf aGwg r'/Ls} nflu k|of]u ul/g] 808LnfO{ 5]p5]pdf !*) 
l8u|Ldf -nueu c+u|]hL cIf/ ;L h:tf] cfsf/df_ aª\UofO{ lkn/sf] 
df]x8fsf] b'O{cf]6f 7f8f] 808LnfO{  lrq # df h:tf] u/L afFlwG5  . 
o;n] s+lqm6nfO{ 7fFpdf /fVg'sf] ;fy} d'Vo 808LnfO{ aflËgaf6 klg 
hf]ufpF5  . lgdf{0f :yndf o;sf] sfof{Gjogsf] nflu ljz]if Wofg 
lbg'kg]{ cfjZostf b]lvG5 .

lrq !(=# M s+lqm6nfO{ 7fpFdf /fVgsf] nflu cltl/St r'/Lsf] 
cfjZostf kb{5—!#%)c+s'z ;lxtsf] r'/LnfO{ aflx/ hfgaf6  

/f]Sgsf] nflu ;L cfsf/sf] r'/L 808L rflxG5 .

lrq !(=$ lkn/df 7f8f] 808L / r'/Lx? /fVg]— lkn/sf 5]px? / 808L 
vK6\ofOPsf] nDafOe/ glhs÷glhs r'/L afFw]/ ;'/lIft ug'{k5{ .

cltl/St r'/L

lkn/

l; cfsf/sf] r'/Ln] 
lkn/sf] d'Vo 808L 
afFw]sf]

7f8f] 808Lsf] uF;fO

808Lx? l;ldt nDafOsf Dffq pknAw x'g] / cGo lgdf{0f 
;DaGwL sl7gfO{x?n] ubf{ cf/;L;L ejgx?df lkn/sf 808Lx? 
UffF:g'kg]{ x'G5 . 808Lx? ufF:g] ;fdfGo lgod s] 5 eg] ufFl;g] b'O6f 
808Lx?nfO{ lglZrt nDafO;Dd vK6\ofpg' k5{ h;nfO{ vK6\ofOg] 
nDafO elgG5  . vK6\ofOg] nDafO 808L / s+lqm6sf] lsl;ddf e/ 
k5{ . ;fdfGo cj:yfdf vK6\ofOg] nDafO, 808Lsf] df]6fOsf] %) u'gf 
x'G5 . o;sf]  cltl/St cfOP; !#(@)—!((# sf] l;kmfl/z cg';f/ 
lkn/sf] 808L lkn/sf] aLrlt/sf] efudf dfq ufF:bf kfOG5, lkn/sf] 
km]b jf 6'Kkf]sf] j/k/ x}g -lrq !(=$_  . 808Lx? ufF:bf s'g}klg 
tNnfdf lkn/df ePsf hDdf 7f8f] 808Lx?sf] Ps k6sdf cfwf 
808Ldfq} ufF:g kfOG5 . o;sf] cnfjf 808L vK6\ofOPsf] efudf r'/L 
!%) ldld eGbf a9L km/sdf afFWg' x'Fb}g .

;DalGwt e"sDk hfgsf/L

hfgsf/L !&M 	 Ef"sDkn] ;jnLs[t s+lqm6sf ejgx?nfO{ s;/L c;/ 
ub{5 < 

hfgsf/L !*M 	cf/;L;L ejgdf ladn] s;/L e"sDk k|lt/f]w ub{5 < 

r'/Lsf] km/s D/4 eGbf a9L 
x'g'x'Fb}g t/ &% ldldeGbf sd 
x'g'klg h?/L 5}g

r'/Lsf] km/s D/2 
eGbf a9L x'g'x'Fb}g

808L vK6\ofOPsf] nDafOe/ 
r'/Lx?sf] aLrsf] b'l/ D /2 jf 
!%) ldld eGbf a9L x'g'x'Fb}g

r'/Lsf] km/s D/2 
eGbf a9L x'g'x'Fb}g

slDtdf D, hc/6 jf 
450 ldldeGbf a9L 

r'/Lsf] km/s D/4 eGbf a9L 
x'g'x'Fb}g t/ &% ldldeGbf sd 
x'g'klg h?/L 5}g

slDtdf D, hc/6 jf 
450 ldldeGbf a9L 

lkn/sf] dWo 
efudf 7f8f] 
808L ufFl;Psf

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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cf/;L;L ejgdf lad lkn/ hf]gL{n] s;/L e"sDk k|lt/f]w ub{5 <

lad lkn/ hf]gL{sf] ljz]iftf s] 5 <

cf/;L;L ejgdf lad / lkn/ hf]l8g]] 7fpFdf lkn/sf] s]xL efu 
laddf k5{, cyf{t ;f] 7fpF lad / lkn/sf] ;femf cË ag]sf] x'G5 . 
pQm ;femf efunfO{ lad—lkn/ hf]gL{ elgG5 -lrq @)=!_ . o;df 
k|of]u ul/Psf lgdf{0f ;fdfu|Lx?sf] ;Lldt Ifdtfsf sf/0f hf]gL{sf] 
ef/ axg Ifdtf ;Lldt x'G5 . e"sDk uPsf] j]nfdf ha IfdtfeGbf 
a9L ef/ kb{5, oL hf]gL{x? uDeL/ ?kdf Ifltu|:t x'G5g\ . Ifltu|:t 
hf]gL{x? dd{t ug'{ Hofb} sl7g sfd ePsfn] o:tf efudf Iflt 
x'g} lbg'x'b}g . To;}n] lad lkn/ hf]gL{ e"sDk k|lt/f]w ug{ ;Sg]u/L 
l8hfOg ug'{ kb{5 .

x'G5 . o:tf] cj:yfdf hf]gL{leq 808L lrlKnG5g\ / ladn] cfˆgf] ef/ 
axg Ifdtf u'dfpF5 . 

To;}u/L dfly pNn]lvt hf]gL{sf] tn / dflysf] tfGg]—ws]Ng] ansf] 
k|efjn] hf]gL{sf] cfsf/} ljlu|g ;S5 . hf]gL{df Pp6f ljs0f{ tlGsg] 
/ csf]{ ljs0f{ lylRrP/ 5f]l§g] x'G5 -lrq @)=@ v_ . olb lkn/sf] 
nDafO / rf}8fO k|of{Kt dfqfdf 5}g jf lkn/ ;fgf] 5 jf hf]gL{ 
sdhf]/ 5 eg] hf]gL{df 58\s] lr/f b]lvG5 .

lad—lkn/ hf]gL{sf] ;anLs/0f

Hff]gL{df 58\s] lr/f kg]{ jf s+lqm6 km'6g] ;d:of b'O{ tl/sfaf6 
lgoGq0f ug{ ;lsG5 M -!_ 7"nf] cfsf/sf lkn/ agfP/ -@_ hf]gL{leq 
lkn/sf] 808Lsf] jl/kl/ glhs—glhs r'/L afFw]/ -lrq @)=#_  . 
r'/Ln] hf]gL{df s+lqm6nfO{ Pslqt ?kdf /fVg dbt u5{ / lzo/ 
annfO{ k|lt/f]w u/L s+lqm6 rls{g / km'6\gaf6 hf]ufpF5 .

lrq @)=!Mejgsf] lad—lkn/ hf]gL{ cToGt ;+j]bgzLn efu  
xf] —ltgLx?sf] l8hfOg ug'{kb{5 . 

lrq @)=!Mejgsf] lad—lkn/ hf]gL{ cToGt ;+j]bgzLn efu  
xf] —ltgLx?sf] l8hfOg ug'{kb{5 . 

lad lkn/sf] ;femf efu

Hff]gL{sf] e"sDkLo Joaxf/

e"sDkn] ejgnfO{ xNnfPsf] j]nfdf hf]gL{ j/k/sf lad Ps} lbzftkm{ 
3'Dg vf]H5g\ -38Lsf] ;'O{ 3'Dg] lbzftkm{ jf To;sf] pN6f] lbzfdf_ . 
ladnfO{ 3'dfpg vf]Hg] annfO{ df]d]G6 elgG5  . df]d]G6sf] sf/0fn] 
lad lkn/ hf]gL{sf dflyNnf 808Lx? Pp6f lbzftkm{ / tNnf] 808Lx? 
To;sf] ljkl/t lbzftkm{ tflGg5g\ -lrq @)=@ s_  . o:tf] annfO{ 
s+lqm6–58 aLrsf] dha"t ks8sf] kmn:j?k ljsl;t k|lt/f]ws 
ann] ;+t'lnt ub{5  . olb lkn/sf] rf}8fO kof{Kt 5}g jf sd;n 
vfnsf] s+lqm6 k|of]u ul/Psf] 5 eg] 808Ldf s+lqm6sf] ks8 sdhf]/ 

hf]gL{ If]qleq 
808Lx?sf] 
ks8

-s_ hf]gL{df ladsf] 808Ldf 
ks8sf] sdL— rf}8f lkn/ / /fd|f] 
s+s[6n 808Ldf /fd|f] ks8 agfpF5

-v_ hf]gL{df cfpg] lj;Ëltn] 
s+lqm6df ljs0f{ lr/f / lk;fO 

lgDTofpF5

lyrfO

tGsfO

rq @)=#Mlkn/ hf]gL{df glhs u/L /flvPsf r'/L—!#% l8u|L c+s'z 
;lxtsf] r'/Ln] hf]gL{df cfpg;Sg] lj;Ëltx? k|lt/f]w ub{5 . 

lad

lkn/

glhs ul/  
/flvPsf r'/L

r'/Lsf] Jof;sf] 
!) u'0ff

hf]gL{df r'/L afFWg clns a9L d]xgt ug'{ kb{5 . ef/tLo dfkb08 
cfOP; !#(@)—!((# n] lkn/df tnb]lv afFWb} NofPsf] r'/LnfO{ 
lad–lkn/ hf]gLleq lg/Gt/tf lbg ;'emfj lbG5  . Jojxf/df of] 
808Lx?sf] lkFh8f -nfdf] 808Lx? / r'/Lx?_ ladsf] dfly e'OFsf] 
kmdf{sf] ;txdf klxn] agfP/ Tof] lkFh8fnfO{ ladsf] kmdf{leq la:tf/} 
emf/]/ ug{ ;lsG5 . lrq @)=$—s  / @)=$—Vf af6 of] k|lqmof :ki6 
x'G5 . t/ olb ladx? nfdf] / hf]gL{df w]/}lt/af6 cfPsf 808Lx?sf] 
ef/ w]/} 5 eg] of] ljlw ;+w} ;Dej gx'gklg ;S5 .

ladsf] 808L c8\sfpg]

Hff]gL{df ladsf] ks8 dhj't kfg{sf nflu ;a}eGbf klxn] t lkn/sf] 
cfsf/  dgfl;j ?kdf 7"nf] x'g'k5{  . e"sDk hfgsf/L !( df 
jtfOPh:t} % ld6/eGbf nfdf] lad af]Sg] lkn/ jf $ ld6/eGbf 
cUnf] lkn/sf nfuL pRr e"sDkLo If]qdf lad slDtdf #))×#)) 
ldld sf] x'g'kb{5  . cd]l/sg s+lqm6 OlG:6Ro"6sf cg';f/ lkn/sf] 
rf}8fO slDtdf klg ladsf] ;a}eGbf df]6f] d'Vo 808Lsf] Jof;sf] @) 
u'0ff x'g'kb{5 . ladsf] d'Vo 808L eGgfn] hf]gL{sf] j/k/sf] ladsf] 
d'Vo 808L xf] . 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1. 	 ACI 318, (2005), “Building Code Requirements for Structural Con-

crete and Commentary,” American Concrete Institute, USA 
2. 	 IS 13920, (1993), “Indian Standard Code of Practice for Ductile 

Detailing of Reinforced Concrete Structures Subjected to Seismic 
Forces,” Bureau of Indian Standards, New Delhi 

3. 	 SP 123, (1991), “Design of Beam-Column Joints for Seismic Re-
sistance,” Special Publication, American Concrete Institute, USA   

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

lrq @)=$Mhf]gL{df t];f]{ r'/L afFWg]— ltg r/0fdf of] sfd ug]{

lrq @)=^M leqL hf]gL{df ladsf] 808L c8\sfOPsf] – lrq -s_ /  
-v_ n] hf]gL{ If]qsf] ladsf] ljj/0f b]vfpF5 . 

c:yfO{ 
cfF8

-s_ klxnf] r/0f—ladsf] 
dflyNnf] 808L g3';fpFb} 
r'/Lx? tNnf] 808LeGbf 
dfly /flvPsf] 

hf]gL{df ladsf] 808L df]l8Psf] — o;n] 808L  
df]l8Psf] 7fpFdf s+lqm6df cToflws bjfa lbG5

laddf /flvPsf 808Lx? 
lkn/sf] 808L leqaf6 
uPsf] . 

!(*% sf] d]lS;sf] 
e"sDkdf s+lqm6 
lad–lkn/ hf]gL{ 
Ifltu|:t eP, ToxfF 
ladsf 808L lkn/ 
aflx/af6 /flvPsf] 
lyof] 

unt cEof;
-s_

/fd|f] cEof;
-v_

-u_

-v_ bf];|f] r/0f — ladsf] 
dflyNnf] 808L r'/Ldf 
3';fpg], ladnfO{ cfkm\gf] 
7fpFdf /fVg]

-u_  t];|f] r/0f— hf]gL{leq r'/L 
dfly ;fb}{ ltgLx?nfO{ cf–cfkm\gf] 
7fpFdf afFWg] To;kl5 laddflysf] 
efudf lkn/sf] r'/L yKg]

lad uP/ lkn/df 6'lËg] 808Lsf] afXo hf]gL{df -lrq @)=%_ dhj"t 
ks8 ;'lglZrt ug{sf nflu ladsf] d'Vo 808L aª\UofP/ lkn/df 
c8\sfpg' k5{ . Fe 415 -$!% MPa sf] tGsfO wfGg ;Sg]_ >]0fLsf] 
808LnfO{ o;sf] df]6fOsf] sl/a krf; u'0ff jª\Uofpg' k5{  . of] 
nDafO lkn/sf] df]x8faf6 jª\UofOPsf] 808Lsf] 6'Kkf] ;Dd gflkG5 . 

olb lkn/sf] rf}8fO ;fgf] 5 / ladsf] 808L df]6f] 5 eg] lrq—@)=% 
s df b]vfO{+Pem}+ ladsf] dflyNnf] efusf] d'Vo 808L ladsf] d'lGt/sf] 
lkn/df n'sfpg' k5{ h'g lgs} sl7g sfd xf] . olb lkn/sf] cfsf/ 

80
8L

s
f] d

f]6
fO

s
f] n

u
e

u
 %

)
 u

'g
f

lrq @)=%Maflx/L hf]gL{df lad c8\sfOPsf]–hf]gL{ If]qdf 
ladsf] ljj/0f 

dl;gf] lkn/

ladsf] dflyNnf] 
808Lsf] efu  ladsf] 
tNnf] ;tx d'gL

ladsf] tNnf]  808L  
dflylt/lt/ df]f8]sf Pl;cfO—#!*Pd\ 

@))@ k4lt

rf}8f lkn/

9nfO eO;s]sf] 
lkn/

-s_ -v_

7"nf] 5 eg] ladsf] 808L oltw]/} aª\Uofpg' kb}{g -lrq @)=% v_ . 
o;}n] 7"nf] lkn/ x/]s b[li6sf]0faf6 pko'Qm b]lvG5  . o:tf] tl/sf 
cd]l/sL ;+lxtf -Pl;cfO #!* Pd\ @))@_ df k|of]u ul/Psf] 5  . 
leqL hf]gL{x?df ladsf d'Vo 808Lx? -tNnf] / dflyNnf] b'j} _ st}klg 
gsf6L ;/f;/ jNnf] 5]pb]lv kNnf] 5]p;Dd k'Ug' kb{5 . hf]gL{ If]qdf 
d'Vo 808Lx? ufF:g' x'Fb}g . oL 808Lx? lkn/sf  808Lx?sf] leqkl§ 
t/ agª\UofO{sg l;wf /fVg' kb{5 -lrq @)=^_ . 

;DalGwt e"sDk hfgsf/L

hfgsf/L !&M	 Ef"sDkn] ;jnLs[t s+lqm6sf ejgx?nfO{ s;/L c;/ 
ub{5 < 

hfgsf/L !*M	 cf/;L;L ejgdf ladn] s;/L e"sDk k|lt/f]w ub{5 <
hfgsf/L !(M	 cf/;L;L ejgdf lkn/n] s;/L e"sDk k|lt/f]w u5{ < 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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ejgdf e'OF tNnfsf] v'Nnf efun] s;/L e"sDkLo ;+s6 lgDTofpF5 < 

cfwf/e"t nIf0fx? 

g]kfn tyf ef/tsf zx/L If]qdf lkn/jfnf ejgx?sf] k|of]u 
lbgfg'lbg a9\b} 5  . o;/L ag]sf d'VotofM Joj;flos ejgx?df 
uf8L /fVgsf] nfuL e'OFtNnfsf] efu v'Nnf /fVg] u/]sf] kfOG5 -lrq 
@!=!_ . cyf{t e'OFtNnfdf lkn/x?sf] aLrdf kfl6{zg uf/f] -OF6f jf 
s+lqm6sf]_ nufOPsf] x'Fb}g  . o:tf 3/nfO{ v'nf e'OFtNn] ejg jf 
l:6N6 df ag]sf] ejg (Building on Stilt) klg elGfG5 . 

pbfx/0fsf nfuL cxdbfjfbdf dfq klg sl/j @%)) kfFr tNn] / 
sl/a !%)) P3f/ tNn]dWo] w]/} v'Nnf e'OFtNn] ejg 5g\  . o:tf 
vfnsf ejgx? e"sDkLo b[li6n] pRr hf]lvd ePsf  If]qx?df klg 
k|z:t} ag]sf 5g\ .  ;g\ @))! df u'h/ftsf] e'hdf uPsf] e"sDkdf 
Plk;]G6/af6 @%% lsnf]ld6/ k/ /x]sf] cxdbfjfbdf !)) eGbf a9L 
v'Nnf e'OFtNn] cf/;L;L lkn/jfnf 3/ n8]sf lyP . o;af6 k|i6 x'G5 
ls o:tf ejgx? e"sDksf] b[li6n] cToGt} hf]lvd ca:yfdf  x'G5g\ . 

dflyNnf tNnfx?df uf/f]sf] pkl:yltn] tNnfnfO{ tNnf] tNnfeGbf 
a9L b/f] agfpF5 . o;k|sf/ dflyNnf] tNnfx? Psl9Ssf eP/ nueu 
;+u;+u} rN5g\ / ejgsf] w]/}h;f] t];f]{ lj:yfkg v'Nnf e'OFtNnfdf g} 
x'G5 . o;/L o:tf ejgx? e"sDk uPsf] jvt pN6f] u/L /flvPsf] 
k]G8'nd h:t} otfptf rN5g\  -lrq @!=@ s_ . o;f] x'Fbf e'OFtNnfsf 
lkn/x?n] uDeL/ bjfa em]Ng'kg]{ x'G5 -lrq @!=@ Vf_ . olb lkn/x? 
sdhf]/ 5g\ eg] -pRr bjfa e]mNg ;Ifd 5}gg\ jf ltgLx?df kof{Kt 
g/dkgf—Ductility 5}g eg]_ ltgLx? uDeL/ ?kdf Ifltu|:t x'g 
;S5g\ -lrq @!=# s_, h;n] ubf{ ejg g} 9Ng] cj:yfklg cfpg 
;S5 -lrq @!=# Vf_ . 

lrq @!=! M cf/;L;L ejgsf e'OFtNnf kfls{Ësf] nflu v'Nnf 
5fl8Psf] .  ef/tsf zx/L If]qx?df ;fdfGotof o:tf] ul/G5 .

e"sDk bf]ng

bx|f] dflyNnf] tNnf— 
;+u}sf e'OFx?aLr ;fgf] 

lj:yfkg

n'nf] e'OFtNnf— 
hu / klxnf] tNnf aLrsf] 

lj:yfkg w]/}

v'Nnf e'OFtNn] ejgx?sf] e'OFtNnfdf lkn/dfq / dflyNnf] tNnfdf 
lkn/ / kfl6{zg uf/f] b'j} x'G5 . o:tf ejgsf ljz]iftfx? lgDgfg';f/ 
x'G5g\ . 

-s_	 o:tf] e'OFtNnf t'ngfTds ?kdf a9L nrsbf/ x'G5  . csf]{ 
zAbdf dflyNnf] tNnfx?sf] t'ngfdf e'OF tNnfsf] t];f]{ la:yfkg 
a9L x'G5  . o:tf] lsl;dsf] nrsbf/ e'OFtNnfnfO{ n'nf] tnf 
(Soft Storey) klg elgG5 .

-v_	 t'ngfTds ?kdf o;sf] e'OFtNnf sdhf]/ x'G5 . cyf{t e'OFtNnfn] 
axg ug{ ;Sg] t];f]{ e"sDkLo wSsf dflyNnf] tNnfn] axg ug{ 
;Sg]eGbf lgs} sd x'G5 . o;k|sf/ v'nf e'OFtNnf sdhf]/ tNnf 
(weak storey) klg x'g;S5 .

;fdfGotof v'Nnf e'OFtNn] ejgnfO{ n'nf] tNnf ejg elgG5 oBlk 
e'OFtNnf n'nf] / sdhf]/ b'j} x'g;S5 . ;fdfGotof sdhf]/ jf n'nf] 
tNnf e'OFtNnf g} x'g] u5{ t/ o:tf] cGo tNnfx?df klg x'g;S5 .

e"sDkLo Jojxf/ 

ljutdf ljZjsf ljleGg efudf uPsf e"sDkn] ejgdf k'¥ofPsf] 
Ifltsf]  k|s[ltnfO{ cWoog ubf{ v'Nnf e'OFtNn] ejgn] lg/Gt/ ?kdf 
sdhf]/ Jojxf/ b]vfPsf] kfO{G5 . pbfx/0fsf] nflu ;g\ !((( sf] 
6sL{, !((( s} tfOjfg,@))# sf] cNh]l/of / @)!% sf] g]kfn 
e"sDkdf pNn]Vo ;+Vofsf o:tf 3/x? elTsPsf lyP  . xfnsf 
aif{x?df g]kfn / ef/tdf 7"nf] ;+Vofdf o:tf 3/x? alg/x]sf 5g\ . 

lrq @!=@ M v'Nnf e'OFtNnf ePsf dflyNnf tNnfx? Pp6} 
l9Ssfsf] ?kdf ;+u} rN5g\ — o:tf ejgx? pN6f] kfl/Psf  

bf]nsh:t} x'g\ .

-s_ pN6f] kfl/Psf] bf]ns

-v_ e'OFtnfsf] lkn/df pTkGg uDeL/ k|lt/f]wL bafj

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1. 	 IS 1893(Part 1) (2002), “Indian Standard Code of Practice for Cri-

teria for Design of Earthquake Resistant Structures,” Bureau of 
Indian Standards, New Delhi  

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

;d:of 

v'Nnf e'OFtNn] ejg hGdhft} sdhf]/ ejg lgdf{0f k¢lt xf], h;df 
e'OFtNnfsf] b/f]kgf / tfut dflyNnf] tNnfsf] t'ngfdf Psbd} sd 
x'G5  . clxn]sf] rngrNtLdf lkn/jfnf 3/ l8hfOg ubf{ lad / 
lkn/sf] k|m]d -lrq @!=$v_ dfq l8hfOg ul/G5 . b/f] uf/f]nfO{  -lrq 
@!=$s_ k"0f{?kdf a]jf:tf ul/G5 . o;k|sf/ ul/Psf] ejg l8hfOgdf 
pN6fOPsf] bf]nssf] k|efj b]Vg ;ls+b}g . t/, e"sDk cfpFbf ejgn] 
pN6fO{Psf] bf]nssf] Jojxf/ ub{5 / ejgdf gf]S;fg k'Ub5 . 

lrq @!=# M cf/;L;L ejgdf v'Nnf e'OFtNnf— e'OFtNnfsf] lkn/df 
w]/} Iflt k'Ug uO{ ejg k"0f{ ?kdf elTsG5 .

;a}eGbf klxn] t of] k|fjwfgn] ejgnfO{ s'g cj:yfdf n'nf] / 
sdhf]/ tNnfo'St ejg dfGg] eGg] s'/fsf] ls6fg u5{ . bf];|f], o;n] 
afFsL ejgsf] t'ngfdf n'nf] tNnf a9L ef/sf nflu l8hfOg ug'{kg]{ 
k|fjwfg /fv]sf] 5 . ejg ;+lxtfn] ejgdf ePsf lkn/, lad / uf/f] 
-olb 5g\ eg]_ df e"sDkLo ef/sf] k|efj kQf nufpg ejgnfO{ 
lkn/jfnf ejg -uf/f] gePsf]_ dfgL kQf nufpg  ;lsg] ;'emfj 
lbG5 . tyfkL v'Nnf e'OFtNn] ejgsf lad / lkn/ o;/L k|fKt u/]sf] 
ansf] @=% u'0ff a9L ef/sf] nflu l8hfOg ul/g'k5{ .  

s'g}klg gofF lkn/jfnf ejgsf] nflu ;a}eGbf /fd|f] l:ylt eg]sf] 
s'g} Ps tNnfdf alnof]kgf / b/f]kgf PSsf;L sd x'g glbg' xf]  . 
o;}n] e'OFtNnfdf klg uf/f] -O{+6f jf s+lqm6sf] uf/f]_ nufpg' k5{ -lrq 
@!=%_  . e'OFtNnfdf dflyNnf] tNnfsf uf/f]x?sf] lg/Gt/tf sfod 
/fvL e'OFtNnfdf pNn]Vo dfqfdf uf/f]x? sd gu/]sf] v08df sdhf]/ 
/ n'nf] e'OFtNnfsf] 8/nfUbf] k|efjaf6 ejgnfO{ hf]ufpg ;lsG5 . 
o;sf] cy{ of] xf] ls uf/f]sf] cg'kl:yltsf] sf/0fn] e'OFtNnfsf] 
b/f]kgf / k|lt/f]wL an PSsf:fL 36\g' x'Fb}g . 

zlQmzfnL e"sDkdf ejgx?nfO{ 9Ngaf6 arfpgsf nflu eO/x]sf] 
e'OFtNnfsf] v'Nnf efu pko'Qm t/Lsfaf6 ;'b[9 ug'{kb{5  . x/]s 
3/wgLn] o:tf] ;]jf k|bfg ug{ ;Sg] of]Uo OlGhlgo/x?af6 plrt 
;Nnfx lnO{ ejgdf e"sDkLo ;'/Iffsf] ;'lglZrt ug'{ kb{5 . 

dflyNnf] 
tNnfdf leqL 
uf/f] 5}g  egL 
dflgPsf]

Jff:tljs ejg xfnsf] l8hfOg k|0ffnL 
cg';f/ l8hfOg ul/Psf

lrq @!=$M v'Nnf e'OFtNn] ejg– df}h'bf l8hfOg k2lt jf:tljs  
;+/rgf;+u d]n vfFb}g . 

;'wfl/Psf] l8hfOg /0fgLlt 

;g\ @))! sf] e'h e"sDkdf s+lqm6 ejgx?sf] uDeL/ Ifltkl5 
ef/tLo e"sDk ;+lxtf cfO{P; !*(# -efu !_ @))@ df n'nf] 
tNnf ejg;+u ;DalGwt ljz]if l8hfOg k|fjwfg ;dfj]z u/fO{of] . 

lrq @!=% M e'OFtNnfdf uf/f] nufpg' v'Nnf e'OFtNnfsf] ;d:of 
x6fpg] ;a}eGbf pQd pkfo xf] . 

Uff/f]af6 ePsf] 
ansf] k|ToIf 
k|jfx 

;DalGwt e"sDk hfgsf/L 

hfgsf/L ^M 	 e"sDksf] ;dodf ejgnfO{ jf:t'snfn] s:tf] k|efj 
kfb{5 < 

hfgsf/L !&M 	 Ef"sDkn] cf/;L;L ejgx?nfO{ s;/L c;/ ub{5 <

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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e"sDk uPsf] a]nfdf xf]rf lkn/x? lsg a9L Ifltu|:t x'G5g\ < 

s:tf lkn/nfO{ xf]rf lkn/ eGg] <

cf/;L;L lkn/jfnf ejgx?df Pp6} tNnfdf ljleGg prfOsf 
lkn/x? 5g\ eg] e"sDk uPsf] a]nfdf cUnf lkn/sf] t'ngfdf xf]rf 
lkn/x? a9L Ifltu|:t x'G5g\ eGg] s'/f ljutsf b[i6fGtx?af6 :ki6 
x'G5 . xf]rf lkn/ ePsf ejgx?sf] b'O{j6f pbfx/0f lrq @@=! df 
b]vfOPsf] 5 . Pp6f ejg le/fnf] hldgdf ag]sf] 5 . csf]{ ejgdf 
aLr tNnf (mezzanine) 5 .

xf]rf lkn/sf] Aojxf/

ejgdf xf]rf lkn/x? x'g;Sg] w]/} kl/l:yltx? x'g ;S5g\  . ejg 
le/fnf] hldgdf -lrq @@=! s_ ag]sf] 5 eg] e"sDk uPsf] a]nfdf 
5fgf÷e'OF ;lxt ;Dk"0f{ lkn/x? t];f]{ lbzfdf a/fa/ dfqfdf rN5g\ 
-h;nfO{ b[9 8fofk|mfd k|efj elgG5 -e"sDk hfgsf/L !& x]g'xf];\ 
_ . Ps}tnfdf olb cUnf] / xf]rf] b'j} y/Lsf lkn/x? 5g\ eg], 5f]6f 
lkn/n] cUnf lkn/n] eGbf w]/} u'0ff a9L e"sDkLo an cfslif{t 
ub{5g\ / :jfefljs ?kdf cUnf lkn/sf] t'ngfdf a9L Ifltsf] ;fdgf 
ub{5g\ .

xf]rf] lkn/ k|efj To:tf] 7fpFx?df klg kg{;S5 hxfF lkn/n] ejgsf] 
s]xL efudf aLr tNnfnfO{ af]Sg'kg]{ x'G5 jf b'O{ lgoldt tNnfsf] 
aLrdf csf]{ Ps aLr tNnf jgfOG5 -lrq @@=! v_ .

xf]rf] lkn/ k|efj x'g;Sg] csf]{ Pp6f ljz]if ca:yf af/] rrf{ u/f}+ . 
‰ofn lkm6 ug{ ;lsof];\ eg]/ ‰ofnsf] tx;Dd uf/f] nufP/ Tof] 
eGbf dfly v'Nnf 5fl8Psf] efudf of] k|efj b]lvg ;S5 . oL uf/f]sf 
sf/0fn] bfofF–jfofFsf lkn/x?df xf]rf] lkn/ k|efj x'G5 . cGo w]/} 
cj:yfdf Pp6} tNnfsf c? lkn/x? lgoldt prfOsf x'Gf;S5g\ olb 
ltgsf cf8df s'g} uf/f] 5}g eg] . e"sDk uPsf] a]nfdf ha e'OF jf 
5t t];f]{ lbzfdf rN5, ta lkn/x?sf] dflyNnf] efu ;dfg ?kdf 
la:yflkt x'G5g\ -lrq @@=#_ . t/, bx|f] uf/f]x?n] uf/f]n] b'O{lt/af6 
r]lkPsf lkn/x?sf] tNnf] efunfO{ rNg lbFb}gg\ / lkn/sf] dflyNnf] 
efudfq df]l8g'kg]{ x'G5  . csf]{tkm{ lgoldt prfOsf lkn/x? 
ltgLx?sf] k"/} prfOdf xlNnG5g\ . 5f]6f] lkn/sf] :jtGq ?kdf aflËg 
;Sg] prfO sd ePsf]n] o;n] t];f]{ ult la?4 a9L ann] k|lt/f]w 
u5{  . kmn:j?k lgoldt lkn/sf] t'ngfdf xf]rf] lkn/n] a9L an 
cfslif{t ub{5 . kl/0ffd:j?k 5f]6f] lkn/x? a9L Ifltu|:t x'G5g\ .  
lrq @@=$ n] uf/f]sf cf+lzs prfOsf cf8df /x]sf lkn/df ljs0f{ 
cfsf/sf] lr/f b]vfpF5 .

lrq @@=! : 5f]6f] lkn/ ;lxtsf] 3/ . k|fo b]lvg] b'O{ pbfx/0f .

lrq @@=@M5f]6f lkn/x? a9L b/f] x'G5g\ / e"sDksf] ;dodf cUnf] lkn/n]eGbf 
w]/} an cfslif{t ub{5–l8hfOg ubf{ of] s'/fnfO{ ljrf/ ug'{k5{ . 

lrq @@=# Mcf/;L;L ejgdf xf]rf] lkn/ k|efj–ha lkn/sf] bfofFjfofF cf+lzs 
prfOsf xf]rf uf/f]x? x'G5g\ oBlk uf/f]x?nfO{ u}/ ;+/rgfTds cËsf] ?kdf 

lnO{G5, e"sDksf] a]nfdf logLx?sf] k|efj k|i6 b]lvG5 . 

-s_

cUnf]] 
lkn/

cUnf 
lkn/x?n] 
sd an 
cfslif{t 
ub{5

v'Nnf efu

lkn/sf] 
efu 
rNgaf6   /f]
lsPsf] 

xf]rf] 
lkn/

cf+lzs 
prfOsf] uf/f] lgoldt 

lkn/

xf]rf  lkn/x?n] cUnf 
lkn/x?n] eGbf w]/} an 
cfslif{t ub{5 

le/fnf] hldg

-v_

ejgsf] s]xL efudf aLr 
tNnf (mezzanine)

xf]rf] lkn/ lgoldt lkn/

;dfg nDafO / rf}8fO ePsf t/ km/s prfO ePsf lkn/x?df 
cUnf lkn/sf] t'ngfdf xf]rf lkn/x?n] sdhf]/ e"sDkLo Jojxf/ 
b]vfpF5g\  . e"sDk uPsf] a]nfdf cUnf / xf]rf b'j} lkn/x? ;dfg 
dfqfdf t];f]{ lbzfdf rN5g\ -lrq @@=@_  . tyfkL cUnf] lkn/sf] 
t'ngfdf xf]rf] lkn/ a9L b/f] x'g] ePsf]n] o;n] a9L e"sDkLo annfO{ 
cfslif{t ub{5  . lkn/sf] b/f]kgf eGg'sf] cy{ o;nfO{ aflËg jf 
nlRsg k|lt/f]w ug]{ u'0f xf] — lkn/ hlt a9L b/f] eof] To;nfO{ 
aËUofpg jf nRsfpg Tolt g} a9L an rflxG5 . olb xf]rf] lkn/nfO{ 
rflxg] hlt an k|lt/f]w ug{ ;Sg] u/L l8hfOg ul/Psf] 5}g eg] 
e"sDk uPsf] a]nfdf o:tf xf]rf lkn/x?df pNn]Vo Iflt k'Ug ;S5 . 
o:tf] k|efjnfO{ xf]rf] lkn/ k|efj elGg5 . o:tf xf]rf lkn/df x'g] 
Ifltw]/} h;f] ljs0f{ cfsf/sf] lr/fsf] ?kdf b]lvG5  . lkn/df x'g] 
o; k|sf/sf] Iflt lzo/ ljkmngsf] sf/0fn] x'G5 -e"sDk hfgsf/L 
!( df x]g'xf];\_ .

N
ffd

f]

5
f]6

f]

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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;Gbe{ ;fdfu|L
1. 	 IS 13920, (1993), “Indian Standard code of Practice for Ductile 

Detailing of Reinforced concrete structures subjected to seismic 
forces”, Bureau of Indian Standards, New Delhi

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

lnG6n / l;nsf]  
aLrsf] xf]rf] lkn/

Source: Wakabayashi,M., Design of 
Earthquake-Resistant Buildings, McGraw 
Hill Book Company, New York,

lrq @@=$M lkn/sf] k|efjsf/L prfO -h'g efu df]l8g ;S5_ nfO{ 
bfofFjfofFsf uf/f]x?af6 /f]s]sf] 5 – v'Nnf efusf] prfO sd 5 eg] xf]rf] 

lkn/ c;/ ;a}eGbf uDeL/ x'G5 . 

lrq @@=%M s]xL lkn/x?df xf]rf] lkn/ c;/ ;lxt ejgdf ;anLs/0f 
ljj/0f– xf]rf] lkn/sf] nflu cltl/St cfaZostf ;DaGwL hfgsf/L 

cfOP; !#(@) –!((# df lbOPsf] 5 . 

;dfwfg

gofF ejgx?df ;Dej eP:fDd ejg lgdf{0fsf] of]hgfs} r/0fdf 
xf]rf] lkn/ k|efj x6fpg' kb{5  . olb of] x6fpg} g;lsg] xf] eg] 
;+/rgfTds l8hfOgdf o;nfO{ ;Daf]wg ug'{ kb{5 . cf/;L;L ejgdf 
808Lsf] ljj/0f ;DaGwL ef/tLo dfkb08 cfO{P; !#(@)—!((# 
cg';f/ xf]rf] lkn/ k|efj kg{;Sg] lkn/sf] k"/} prfOdf 808Lx?nfO{ 
ljz]if t/Lsfn] afFwL ;anLs/0f ug'{k5{  . o;sf nflu k"/} lkn/df 
r'/Lx? glhs} afFWg'k5{ -lrq @@=%,la:t[t ljj/0f e"sDk hfgsf/L 
!( df x]g{ ;Sg'x'G5_ .

xf]rf] lkn/sf] k|efj ePsf k'/fgf ejgx?df ljleGg tl/sfaf6  
k'gM;'b[9Ls/0f u/L ejgnfO{ ;Defljt e"sDkLo Ifltaf6 hf]ufpg 
;lsG5 . hxfF cf+lzs prfOsf uf/f]x? 5g\ To:tf] 7fpFdf k"/} uf/f] 
nufP/ v'Nnf efu aGb ul/lbg' ;a}eGbf ;/n  ;dfwfg x'g;S5 . 
o;n] xf]rf] lkn/ k|efjnfO{ lg/fs/0f u5{  . olb of] ;Dej 5}g 
eg] :yflkt k'gM;'b[9Ls/0f k|lalwaf6 xf]rf] lkn/ k|efjnfO{ x6fpg 
;lsG5 . k'gM;'b[9Ls/0f ;DaGwL l8hfOg o; ;DaGwL kof{Kt hfgsf/L 
ePsf of]Uo OlGhlgo/af6 ul/g'k5{  .

;DalGwt e"sDk hfgsf/L

hfgsf/L ^M 	 e"sDksf] ;dodf ejgnfO{ jf:t'snfn] s:tf] k|efj 
kfb{5 < 

nDjfO d'Vo  
808Lsf] Jof;df  
e/ k5{

xf]rf] lkn/ lgoldt  lkn/

k"/} lkn/sf] km]bb]lv 
6'Kkf];Dd glhs}  
afFlwPsf r'/L

lkn/sf]  
5]p 5]pdf dfq 
glhs} r'/L 
afFlwPsf]

hfgsf/L !&M 	 Ef"sDkn] cf/;L;L ejgx?nfO{ s;/L c;/ ub{5 < 

hfgsf/L !(M 	 cf/;L;L ejgdf lkn/n] s;/L e"sDk k|lt/f]w u5{ < 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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e"sDkLo If]qdf lzo/ ;anLs[t uf/f] ePsf ejg lsg /f]lhG5g\ < 

lzo/ uf/f]jfnf (shear wall) ejg eg]sf] s] xf] <

cf/;L;L lkn/jfnf ejgdf 5t, lad / lkn/ nufot s}of}+ cj:yfdf  
uf/f]klg cf/;L;Ls} x'G5g\, h;nfO{ lzo/ uf/f] elgG5  . of] uf/f] 
hu}b]lv ejgsf] k"0f{ prfO;Dd nufO{G5  . o;sf] df]6fO slDtdf  
!%) ldld b]lv -^ O{~r_ lnP/ uugr'DaL ejgx?df $)) ldld;Dd 
-!^ O{~r jf ;f]eGbf a9L_ x'g;S5 . lzo/ uf/f] ejgsf nDafO / 
rf}8fO b'j} lbzfdf agfOG5 -lrq @#=!_  . lzo/ uf/f] 7f8f] kf/]/ 
/flvPsf] rf}8f ladh:t} xf] h;n] e"sDkLo ef/nfO{ hudf x:tfGt/0f 
ug]{ sfd u5{ .

lzo/ uf/f]sf] jf:t'snfTds kIf 

w]/}h;f] lzo/ uf/f] ;lxtsf] cf/;L;L ejgdf lkn/klg /flvPsf] 
x'G5  . lkn/n]  u'?Tjef/ -ejgsf] cfˆg} ef/ / dflg; nufot 
To;leq ePsf cGo ;fdfg jf j:t'x?sf] ef/_ af]Sg] sfd ub{5 . 
lzo/ uf/f]n] o;sf] nDjfOsf] lbzfdf 7"nf] k|lt/f]wL an tyf b/f]kgf 
k|bfg u5{ h;n] ubf{ To; lbzfdf ejgsf] nRsfO sd x'G5 . o;f] 
x'bf ejgsf] ;+/rgfsf] tyf o;df ePsf dflg; tyf ;fdfgx?sf] 
Iflt pNn]Vo dfqfdf 36fpg d2t ub{5 . lzo/ uf/f]n] 7"nf] dfqfdf 
t];f]{ wSsf axg ug'kg]{ ePsfn] ltgLx? hlxn]klg klN6g ;Sg] 
vt/fdf x'G5g\ . To;sf/0f ltgLx?sf] husf] l8hfOgdf ljz]if Wofg 
lbg'kb{5  . ;s];Dd lzo/ uf/f] ejgsf] nDafO / rf}8fO b'j}tkm{ 
agfpg'k5{ . t/, olb lzo/ uf/f] Pp6f lbzfdf dfq /fVg'kg]{ ePdf 
csf]{ lbzfdf lzo/ uf/f]sf] ;§f lad / lkn/sf] pko'Qm k|]mdx? 
agfpg' kb{5  . o:tf k|]mdnfO{ df]d]G6 /]l;:6]G6 k|]md (Moment 
Resistance Frame) elgG5 h;n] zlQmzfnL e"sDksf] k|efjaf6 
ejgnfO{ hf]ufpg d2t ub{5 . 

lzo/ uf/f]df ‰ofn / 9f]sf /fVg ;lsG5 t/ uf/f] eP/ k|jfx x'g] 
ef/df s'g} lsl;dsf] afwf gxf];\ eGg] s'/f ;'lglZrt ug{sf nflu 
‰ofn / 9f]sf ;fgf] x'g'kb{5 . o;sf clQl/SQ ‰ofn—9f]sf / v'nf 
efux? ;d?k (Symetrical) x'g' kb{5  . ;fy} e"sDkLo wSsf jxg 
ug{sf nflu ‰ofn 9f]sf /x]sf] 7fpFdf uf/f]sf] ;du| qmz ;]Szg 
If]qkmn kof{Kt 5 eGg] s'/fsf] ;'lglZrttfsf nflu l8hfOgdf ljz]if 
Wofg lbg' kb{5 . 

ejgnfO{ j6fg{ vf]Hg] b'ik|efjnfO{ sd ug{sf nflu lrq @#=@ df 
b]vfO{Pem}+ lzo/ uf/f]sf] cjl:yltdf ;d?ktf (Symmetrical in 
plan) x'g} kb{5  . cfwf/ gS;fdf uf/f]x?nfO{ Ps jf b'j} lbzfdf 
;d?k b]lvg] u/L /fVg' kb{5 . ejgsf] afx\o kl/lwdf lzo/ uf/f]x? 
ePdf cem a9L k|efjsf/L x'G5  . o:tf] agfj6n] ejgnfO{ j6fg{ 
vf]Hg] wSsfnfO{ a9L k|lt/f]w ug{ ;S5 .

lrq @#=! M s+lqm6sf] lzo/ uf/f] e"sDk k|lt/f]wsf] nflu pTs[i6  
;+/rgfTds k|0ffnL xf] . 

cf/;L;L 
uf/f]

cf/;L;L 
uf/f]

cfwf/ gS;f 

hu

lkn/jfnf ejgdf lzo/ uf/f]sf kmfObfx?

pko'Qm 9Ën] l8hfOg ul/Psf] lzo/ uf/f] ePsf] ejgn] ljutsf 
e"sDkx?df cToGt /fd|f] sfo{ ;Dkfbg u/]sf] kfOG5  . zlStzfnL 
e"sDk k|lt/f]wdf lzo/ uf/f] ePsf]] ejgn] xfl;n u/]sf] ce"tk"j{ 
;kmntfnfO{ tnsf] egfO{n] :ki6 kfb{5 .

w]/} zlQmzfnL e"sDk k|lt/f]w ug]{ p2]Zo /fv]/ lzo/ uf/f]lagf g} s+lqm6 
ejg agfpg] s'/f xfdL ;f]Rg klg ;Sb}gf}+ .                                         	
	  —dfs{ lkmG6]n, Pshgf k|ltli7t cd]l/sL sG;lN6Ë OlGhgLo/

pRr e"sDkLo If]qdf lzo/ uf/f]df ljz]if 9Ën] …l86]lnªÚ ug'{ kb{5 . 
…l86]lnªÚ eGgfn] cf/;L;L ;+/rgfdf 808LnfO{ s'g 7fpFdf slt / 
s;/L /fVg], slt vK6\ofpg], s;/L / slt jª\Uofpg] cflb s'/fx?sf] 
ljj/0f xf]  . tyflk ljutsf e"sDkx?df ejgsf] Aojxf/ x]bf{ s] 
b]lvG5 eg] kof{Kt dfqfdf uf/f] 5 / ;xL 9Ën] 808Lx?sf] ;+of]hg 
ul/Psf] 5 eg] ljz]if 9Ën] 58sf] …l86]lnªÚ gu/]klg ejg e"sDkaf6 
aRg ;Sbf] /x]5 . w]/} e"sDk hfg;Sg] b]zx? h:t} lrnL, Go"lhNof08, 
;+o'Qm /fHo cd]l/sf h:tf b]zx?df lzo/ uf/f] w]/}sf]  /f]hfO xf] . 
uf/f]df 808L …l86]lnªÚ k|lqmof ;xh / ;/n ePsfn] lzo/ uf/f] 
lgdf{0f ug{ ;lhnf] x'G5  . ejgsf] ;+/rgfTds / u}/ ;+/rgfTds 
-h:t} ‰ofnsf] zLzf,b/fh,sDKo'6/,k+vf cfbL_ cËx?sf] e"sDkLo 
Iflt Go"gLs/0f ug{sf] nflu xf];\ jf lgdf{0fsf] nfut vr{ 36fpgsf] 
nfuL, lzo/ uf/f] k|efjsf/L dflgG5g\ .  

lzo/ uf/f]sf] 
c;d?ktf  
/fd|f] x}g

cfwf/ gS;fdf 
ejgsf] ;d?ktf

Efjgsf] kl/lwdf lzo/ 
uf/f]sf] ;d?ktf 
afG5gLo x'G5

lrq @#=@ cfwf/ gS;f (Floor Plan) lzo/ uf/f]df ;d?ktf x'g'kb{5—
o;n] ejgnfO{ a6fl/g lbFb}g .

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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lzo/ uf/f]sf] nrstfdf l8hfOg

cf/;L;L lad / lkn/h:t} lzo/ uf/f]klg kof{Kt nrstf cfpg] u/L 
l8hfOg ul/Psf] 5 eg] o:tf uf/f]n] e"sDksf] ;dodf /fd|f] sfd 
ug{ ;S5  . uf/f]sf] ;du| cfsf/k|sf/, 808Lsf] lsl;d, kl/df0f / 
ejgsf cGo cËx?;+u o;sf] ;DaGwn] uf/f]sf] nrstfdf (Ductil-
ity) ;'wf/ Nofpg d2t ub{5 . cff/;L;L cËx?sf] nrsbf/ l86]lnË 
;DalGw ef/tLo dfkb08 -cfO{P; !#(@)—!(##_ n] lzo/ uf/f]sf] 
nrstfsf] nflu 808L l86]lnª ;DaGwL ljz]if dfu{lgb]{zs l;¢fGt 
l;kmfl/z u/]sf] 5 . 

Uff/f]sf] ;du| Hofldlt

lzo/ uf/f]sf] qmz ;]Szg cfoftfsf/ t/ b'O{dWo] Pp6f e'hf 
t'ngfTds ?kdf clt nfdf]] ePsf] x'G5 -uf/f]nfO{ t];f]{u/L sf6]/ 
x]bf{sf] sNkgf ubf{ o;sf] df]6fO / nDafOsf e'hfx?n] cfoftfsf/ 
?k lbG5g\ / df]6fOsf] t'ngfdf nDjfO w]/} x'G5_  . lzo/ uf/f]sf] 
nfuL ;fwf/0ftof cfotfsf/ qm; ;]Szg k|of]u ul/g] ePklg cË|]hL 
cIf/ ‘L’ / ‘U’ cfsf/sf ;]Szgklg k|of]u ul/G5 -lrq #_ . ejgsf] 
Plne]6/sf] rf/}lt/ ePsf] kftnf] leQf ;lxtsf] cf/;L;L zfkm\6n] 
klg lzo/ uf/f]n] h:t} sfd u5{ / e"sDk k|lt/f]w sfo{df o;af6  
kmfObf lng ;lsG5 .

;Gbe{ ;fdfu|L
1. 	 IS 13920, (1993), “Indian Standard Code of Practice for Ductile 

Detailing of Reinforced Concrete Structures Subjected to Seismic 
Forces,” Bureau of Indian Standards, New Delhi 

2. 	 Paulay,T., and Priestley,M.J.N., (1992), “Seismic Design of Rein-
forced Concrete and Masonry Buildings,” John Wiley & Sons, USA 

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

lrq @#=# M cff/;L;L ejgdf lzo/ uf/f]– ljleGg cfsf/x? ;Dej 5g\ . 

lrq @#=$ McfOP; !#(@)–!((# cg';f/ lzo/ uf/f]df d'Vo 
;anLs/0fsf] ljj/0f–/fd|f] e"sDkLo Jojxf/sf] pkfosf nflu 808Lsf] 

l86]lnË dxTjk"0f{ x'G5 .
lnkm\6sf] rf/}lt/  
cf/;L;Lsf] uf/f]

;L cfsf/sf] uf/f]
Pn cfsf/sf] 
uf/f]

cfoftfsf/ uf/f] 

cf/;L;L uf/f]df 808L

cf/;L;L uf/f]df lglZrt b'/Ldf lgoldt ?kdf 7f8f / t];f{ 808Lx? 
/flvG5 -lrq @#=$ s_ . uf/f]df 7f8f] / t];f]{ 808Lx? Ps jf b'O{ 
;dfgfGt/  txdf /fVg ;lsG5, To;nfO s6]{g (Curtains) elgG5 . 
t];f]{ u/L /flvPsf] 808LnfO{ uf/f]sf] s'gfdf nu]/ /fd|f];+u c8\sfpg' 
k5{  . t];f]{ of 7f8f] k|To]s lbzfdf /flvPsf 808Lx?sf] Go"gtd 
If]qkmn uf/f]sf] qm; ;]Szg If]qkmnsf] )=))@% u'0ff x'g'k5{ . t];f]{ 
lbzfdf uf/f]sf] qm; ;]Szg If]qkmn o;sf] nDjfO u'0ff df]6fO / 
7f8f] lbzfdf o;sf] prfO u'0ff df]6fO x'G5  . k|To]s lbzfdf 7f8f] 
808Lx?nfO{ uf/f]e/L ;dfg b"/Ldf /fVg'k5{ . 

;dfjtL{ cËx?  

t];f]{ e"sDkLo wSsfn] lzo/ uf/f]nfO{ kN6fpg vf]H5, kmn:j?k 
uf/f]sf 5]plt/sf efudf (Boundry) ljzfn ?kdf lyrfO{ / tGsfO{ 
pTkGg x'G5 . lzo/ uf/f]sf] nrsbf/ Jojxf/ (Ductile) ;'lGflZrTf 
ug{sf nflu uf/f] / o;sf] 5]p5]pdf ljz]if 9Ën] 808Lx? /fvL 
;anLs[t ug'{kb{5 tfls o;n] cfkm\gf] Ifdtf gu'dfOsg}  kmls{P/ 
cfO{/xg] (reversal) wSsf klg k|lt/f]w ug{ ;sf];\ -lrq @#=$ v_ . 

glhs—glhs r'/Lx? afFwL ljz]if ?kdf 7f8f 808Lx? /fvL agfOPsf 
lzo/ uf/f]sf] 5]p–5]psf efunfO{ l;dfjtL{ cË (Boundry Ele-
ment) elgG5 . l;df If]qdf 808Lx? /fvL ;anLs[t ug]{ o:tf] ljlw  
lkn/df u/]h:t} xf] -e"sDk hfgsf/L !( df x]g'{xf];\ _ . slxn]sfxL 
;LdfjtL{ cËx?df lzo/ uf/f]sf] df]6fO klg a9fO{G5  . l;dfjtL{ 
cËx? ;lxtsf cf/;L;L uf/f]x?df df]l8g] Ifdtf / t];f]{ an axg 
ug]{ Ifdtf pRr ePsf]n] ;LdfjtL{ cËljgfsf] uf/f]eGbf l;dfjtL{ 
cË;lxtsf] uf/f] a9L e"sDk k|lt/f]wL x'G5 .

tGsfO lyrfO

;LdfjtL{ cËx?df glhs   
glhs /flvPsf r'/Lx?

7f8f] 808Lx? hudf  
/fd|f];+u c8\sfOPsf]

-s_

-v_

;LdfjtL{ cËx? a9]sf] df]6fOljgf ;LdfjtL{ cËx?

a9]sf] df]6fO ;lxtsf] 
;LdfjtL{ cËx?

;LdfjtL{ cËx?df 808L Pst[t ug{ !#% l8u|Lsf] 
c+s'z ;lxtsf] r'/L glhs glhs afFlwPsf]    

Uff/f]sf] 808L ;LdfjtL{ 
cËx?df c8\sfOPsf]

;DalGwt e"sDk hfgsf/L
hfgsf/L ^M 	 e"sDksf] ;dodf ejgnfO{ jf:t'snfn] s:tf] 

k|efj kfb{5 < 

hfgsf/L !(M 	 cf/=;L=;L ejgdf lkn/n] s;/L e"sDk k|lt/f]w u5{ <

e"sDk dfu{bz{s ;'emfj @#

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8
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e"sDk dfu{bz{s ;'emfj @$

ejgdf e"sDkLo k|efj s;/L Go"gLs/0f ug]{ <

e"sDkLo k|efj lsg sd ug{'k5{ <  

k/Dk/fut e"sDkLo l8hfOg k2ltn] zlQmzfnL e"sDkdf ejg 
g9nf];\ eGg] k|of; ub{5, oBlk s]xL u}/ ;+/rgfTds -h:t} ‰ofnsf] 
zLzf_ / ;+/rgfTds cËx? Ifltu|:t x'g;S5g\  . o:tf] k|sf/n] 
agfOPsf ejgx?  e"sDkkl5 sfd} gnfUg] klg x'g;S5g\ . c:ktfn 
h:tf ejgx? e"sDkkl5 sfd gnfUg] ca:yfdf k'u] eg] e"sDkLo 
;'/Iffdf yk ;d:ofx? lgDTofpF5, lsgeg] o:tf ejgx? e"sDkkl5 
klg lgoldt ?kdf ;~rfng x'g' clt cfjZos x'G5 . o:tf ejgsf] 
l8hfOg ubf{ ljz]if k|ljlwsf] canDjg ug'{kb{5 h;n] ubf{ w]/} 7"nf] 
e"sDkkl5 klg logLx?df pNn]Vo Iflt gk'uf];\  . ;fdfGo ejgsf] 
t'ngfdf logLx?sf] e"sDk k|lt/f]wL Ifdtf pRr:t/sf] x'g] ePsf]n] 
:jfefljs ?kdf o:tf ejgx?sf] lgdf{0f vr{ klg a9L g} x'G5  . 
tyflk a9fPsf] e"sDkLo Ifdtfn] cltl/Qm yk vr{sf] cf}lrTo k'i6L 
ub{5 . 

ejgnfO{ e"sDkLo Ifltaf6 arfpgsf] nflu b'O{j6f cfwf/e"t 
k|ljlwsf] pkof]u  ul/G5  . -!_ cfwf/ k[ysLs/0f k|ljlw / -@_ 
e"sDk zf]ifs k|ljlw . cfwf/ k[ysLs/0fsf] cjwf/0ff eg]sf] ejgnfO{ 
hldg;+u cnu ug'{ xf], h;n] ubf{ e"sDkLo rfn ejgdf k|;f/0f x'g 
gkfcf];\ . eOxfn] klg w]/} sd dfq} rfn k|;f/0f xf]cf];\ . hldgsf] 
sDkgsf] sf/0fn] pTkGg zlQmnfO{ ;f]:gsf] nflu ejgdf h8fg 
ul/g] ljz]if k|sf/sf] pks/0fnfO{ e"sDk zf]ifs pks/0f elgG5 . of] 
pa8vfj8 af6f]df uf8Ln] pkmfbf{ pTkGg em6\sfnfO{ ;f]:gsf] nflu 
uf8Ldf h8fg ul/g] …zs PAhj{/Ú h:t} xf] . 

cfwf/ k[ysLs/0f 

cfwf/ k[ysLs/0fsf] cjwf/0ffnfO{ 3if{0fljlxg rSsfdfly cjl:yt 
Ps sfNklgs ejgsf] pbfx/0faf6 k|i6 kfg{ ;lsG5 -lrq @$=! 
s_ . ha hldg xlNnG5, rSsf :jtGq ?kdf rN5 . t/, rSsfdfly 
cl8Psf] ejgdf pQm rfnsf] k|efj kb]]{g  . o;k|sf/ e"sDksf] 
sf/0fn] ejgdf s'g}klg wSsf k|;f/0f x'Fb}g / ejgn] e"sDksf] 
cg'ej g} ub{}g  . ca, olb ToxL ejg Ps nrsbf/ rs6LdfyL 
a;]sf] 5 / pQm rs6Ln] bfofF—jfofFaf6  cfpg] wSsf k|lt/f]w u5{ 
eg] -lrq @$=! v_ hldgsf] rfnsf] s]xL k|efj ejgdf k|;f/ x'G5 . 
olb nrsbf/ rs6L /fd|/L l8hfOg ul/Psf] 5 eg], ejgdfly cfpg] 
e"sDkLo wSsf crn cfwf/ ejgeGbf lgs} sd x'G5 . ejgsf] hu 
l;w} hldgdf jgfOPsf] 5 eg] To:tf] ejgnfO{ crn cfwf/ ejg 
-lrq @$=! s_ elgG5 . 

nrsbf/ rs6LnfO{ cfwf/ ljefhs elgG5 hals o:tf pks/0fx? 
af6 ;'+/lIft ;+/rgfx?nfO{ …cfwf/ ljeflht ejgÚ elgG5 . cfwf/ 
k[ysLs/0fsf] d'Vo ljz]iftf eg]sf] o;n] ;+/rgfnfO{ nrsbf/ 
agfp5  . kmn:j?k dWod prfOsf O{+6f jf s+lqm6sf] uf/f] ePsf 
ux|f}+ ejgx? klg cToGt} nrsbf/ x'g hfG5g\ . tL nrsbf/ rs6L 
(Pad) cS;/ zlQm ;f]:g] u/L l8hfOg ul/g] ePsfn] o;n] ;du| 
ejg k|0ffnLdf e"sDkLo k|efj cem w]/} 36fpg d2t ub{5 . jhf/df 
ljleGg Jofj;flos dfsf{sf ljefhsx? kfO{G5g\ . To;dWo] w]/}h;f] 
7"N7"nf /j/sf rs6L h:t} b]lvG5g\ oBlk cGo o:tf k|sf/sf 
ljefhsx? klg x'G5g\ h'g k|of]u ubf{ ejgdf ljefhseGbf dfyL 
/flvPsf] efu ljefhs dfyL lrlKnG5 . Ps efu csf{ efusf] t'ngfdf 
;5{ . s'g} lglZrt ejgsf] nflu ;a}eGbf pko'Qm lsl;dsf] pks/0f 

klxrfg ug{sf] nflu ljleGg s'/fx?sf] cWoogsf] cfjZostf kb{5, 
;fy}  ;a} lsl;dsf ejgx?sf] nflu cfwf/ ljefhs pko'Qm gx'g 
klg ;S5 . s8f df6f]df cjl:yt lgDgb]lv dWod prfOsf ejgsf] 
nflu cfwf/ ljefhs ;a}eGbf pko'Qm ljsNk x'g;S5 hals w]/} 
cUnf / g/d df6f]df ag]sf ejgx?sf nflu cfwf/ ljefhs pko'Qm 
x'Fb}g .

olb Efjg / huaf6 
p7fOPsf] uf/f]sf] aLrsf] 
b'/L sd 5 eg] hldg rNbf 
uf/f]n] ejgnfO{ 7Ss/ 
lbg;S5

o:tf] Efjgdf pTkGg e"sDkLo an 
l;w} hldgdf v8f ePsf] lgoldt 
ejgdfeGbf %—^ u'0ff sd x'G5

l:y/ Kof8\

e"sDkeGbf klxn] 
ljefhs    

:6]gn];\ :6Ln

pTkGg an 7"nf] 5 Efjgdf 
7"nf] rfn

Hfudf nlrnf] Kof8 /fv]/ v8f ul/Psf] ejg– o:tf ejg 
sd xlNnG5g\ . 

l;w} hldgdf v8f ePsf] ejg–o;tf ejgx? 
Af]:;/L xlNnG5g\ .

-v_ cfwf/af6 cnu 
ejg

-u_  l:y/ cfwf/
 ejg

n8\ Knu
Nflrnf] 
kbfy{

e"sDksf] a]nf ljefhs

d"n 
ljefhs

 3if{0fljgfsf] /f]n/dfyL ejg– hldg;+u} ejg rNb}g

/f]n/

-s_ kl/slNkt 
Efjg

lrq @$=! nlrnf] cfwf/df v8f ePsf ejg sd xlNnG5g\–of] k|ljlwnfO{ 
cfwf/ k[ysLs/0f elgG5 .

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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jf:tljs ejgdf cfwf/ k[ysLs/0f 

e"sDkLo ljefhs ;fk]lIfs ?kdf gf}nf] k|ljlw xf] h;sf] k|of]u 
ljsf;sf] qmddf 5 . ;g\ !(*) b]lv o;sf] k|of]u a9\b} uO/x]sf] 5 
/ cGt/f{li6«o ?kdf klg  o;sf] d"NofÍg / k'g/fjnf]sg eO/x]sf] 5 . 
xfn cfwf/ ljefhs k|ljlw O6fnL, hfkfg, Go"lhNof08 / ;+o'Qm /fHo 
cd]l/sf h:tf b]zx?df k|of]u eO/x]sf] 5 . dxTjk"0f{ ejgx? -h:t} 
c:ktfn, P]ltxfl;s ejgx?_ sf] k'gM;'b[9Ls/0f sfo{sf] nfluklg 
cfwf/ ljefhs pkof]uL x'G5g\ . xfn;Dd ;+;f/df !))) eGbf a9L 
ejgx?df e"sDkLo cfwf/ ljefhs k|of]u ul/Psf 5g\  . ef/tdf, 
;g\ !((# sf] lsNn/L -dxf/fi6«_ e"sDk -O{O{cf/cfO{ !(((_ kl5dfq 
cfwf/ k[ysLs/0fsf] k|ljlw ;a}eGbf klxn] k|bz{g ul/Psf] lyof]  . 
gj:yflkt lsNn/L zx/df s8f df6f]dfly /j/sf] cfwf/ ljefhs 
;lxt b'O{j6f Ps—Ps tNn] ejg agfOof] . To;dWo] Pp6f :s"n / 
Pp6f Jokfl/s ejg lyof] . b'a} ejgdf O+{6fsf] uf/f] / s+lqm6sf] 5fgf 
lyof]  . ;g\ @))! sf] e'h -u'h/ft_ e"sDkkl5 cfwf/ k[ysLs/0f 
k|ljlwo'Qm - lrq @$=@ _ rf/tNn] e'h c:ktfn ejg agfOPsf] 
lyof] .   

;Gbe{ ;fdfu|L
EERI, (1999), 
“Lessons Learnt Over Time – Learning from Earthquakes Series: Vol-

ume II Innovative Recovery in India,” Earthquake Engineering 
Research Institute, Oakland (CA), USA; also available ath-
ttp://www.nicee.org/readings/EERI_Report.htm.

 Hanson,R.D., and Soong,T.T., (2001), “Seismic Design with Supple-
mental Energy Dissipation Devices,” Earthquake Engineering 
Research Institute, Oakland (CA), USA 

Skinner,R.I., Robinson,W.H., and McVerry,G.H., (1999), “An Introduc-
tion to Seismic Isolation,” John Wiley & Sons, USA

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, cfOcfO6L, sfgk'/, ef/t
k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		

	gofFlbNnL, ef/t  
cg'jfbs 	 M o'tm ljnf; d/x§f, gd"gf OlG:6Ro"6 ckm 6]Sgf]nf]hL, 	

	e/tk'/, lrtjg   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lrq @$=@ e'h c:ktfnsf] hldgd'gLsf] (Basement) b[io–;g\ @))!sf] 
e"sDkdf ;fljssf] lhNnf c:ktfn ejg elTsPkl5 cfwf/  

k[ysLs/0f u/L agfOPsf] . 

lrq @$=# e"sDkLo zlSt zf]ifs pks/0fx?–k|To]s pks/0f lglZrt 
ejgsfnflu pko'St x'G5 . 

cfwf/ ljefhsnfO{  
af]Sg] cfwf/ lkn/

cfwf/ ljefhs

e"sDk zf]ifs (Damper)

ejgdf e"sDkLo Iflt lgoGq0f ug{ / e"sDkLo Jojxf/nfO{ ;'wf/ 
ug{sf nflu ljleGg ;+/rgfTds cËx? -h:t} ljs0f{ aGwg—diagonal 
brace_ sf] ;§f e"sDk zf]ifs pks/0fx? k|of]u ug{ ;lsG5 . e"sDk 
zf]ifs pks/0fnfO{ 8\ofDk/ elgG5 . 8\ofDk/n]  df]6/ uf8Ldf /flvg] 
xfO8«f]lns zs/n] h:t} sfd ub{5 hxfF h'?Ss pkmfg]{ em6\sfnfO{ 
zs/df ePsf] xfO{8«f]lns t/n a:t'n] zf]liflbG5 / afFsL s]xL c+zdfq 
uf8Lsf] r]l;zeGbf dfly k|;fl/t x'g lbG5 . o:t} ha e"sDkLo zlQm 
8\ofDk/ eP/ k|;fl/t x'G5, s]xL efu 8\ofDk/n] zf]liflbG5 / ejgsf] 
xNnfO{klg sd u/fO{lbG5 . o:tf 8\ofDk/x? cUnf—cUnf ejgnfO{  
xfjfsf] k|efjaf6 hf]ufpg ;g\ !(^) b]lv g} k|of]u ul/Fb} cfPsf] 
eP tfklg e"sDkLo k|efjaf6 ejgnfO{ hf]ufpgsf] nflu ;g\ !(() 
b]lv 8\ofDk/sf] k|of]u ePsf] kfOG5 . w]/}h;f] k|of]udf cfPsf o:tf 
zf]ifs (Damper) x?df le:s; zf]ifs (Viscuis Damper- e"sDkLo 
ansf] zf]if0f l;lnG8/ / kl:6g lar x'g] t/n kbfy{sf] k|jfxn] x'G5), 
3if{0f zf]ifs (Friction Dampers- e"sDkLo ansf] zf]if0f ljleGg 
txx? lar x'g] 3if{0fn] x'G5) / OlN8ª zf]ifs (Yielding Dampers- 
e"sDkLo ansf] zf]if0f wft'af6 ag]sf cËx?sf] tGsfO{n] x'G5) -lrq 
@$=#_ x'g\  . ef/tsf] u'8ufpFl:yt Ps !* tn] lkn/jfnf ejgdf 
3if{0f zf]ifssf] k|of]u ul/Psf] 5 -u'/ufpFsf] Ps !* tNn] cf/;L;L 
3/df k|of]u ul/Psf zlSt zf]ifs pks/0fx?, x]g'{xf];\M http://www.
palldynamics.com/main.htm_

le:sz t/n

:6Lnsf] kftf

lk:6g

Af]N6'

-s_ le:sz zf]ifs

-u_ lolN8Ë zf]ifs

-v_3if{0f zf]ifs

wft'sf] 
Ifo:yn

;DalGwt e"sDk hfgsf/L

hfgsf/L %M ;+/rgfx?df e"sDkLo c;/x? s] s] x'g\ <

hfgsf/L *M e"sDk k|lt/f]wL ejg l8hfOgsf] cjwf/0ff s] xf] <

e"sDk dfu{bz{s ;'emfj @$

http://www.nicee.org/readings/EERI_Report.htm
http://www.nicee.org/readings/EERI_Report.htm
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ef/ky (Load Path) lsg dxTjk"0f{ 5 < 

ef/ky (Load Path) eg]sf] s] xf] < 

ejgsf] ;+/rgfn] ;fdfGotofM 7f8f] / t];f]{ u/L b'O{ k|sf/sf ef/ 
af]Sb5 . 7f8f] ef/ ejgsf] lgdf{0f ;fdfu|L, k|of]ustf{ tyf ejgleq 
/flvg] ;fdfu|Ln] pTkGg x'G5 . oL ;a}h:t} ejgsf] lgdf{0f ;fdfu|L, 
k|of]ustf{ tyf ejgleq /flvg] ;fdfu|Lsf] cfkm\g} lk08 x'G5 . log} 
lk08x?n] ubf{ e"sDk hfFbf ejg / o;sf cËx?df Oglz{of zlSt 
(Inertia) pTkGg x'G5  . of] zlSt o;sf] pb\ud :ynaf6 ejgsf] 
7f8f] / t];f]{ ;+/rgf tyf hu x'Fb} hldgdf k'U5  . o;/L Oglz{of 
zlSt o;sf] pb\ud :ynaf6 hldg;Dd hfg] af6f]nfO{ ef/ky 
(Load Path) eGb5g\ -lrq @%=! s_ . ;fdfGo efiffdf eGbf ejgsf] 
ljleGg cËx?af6  pTkGg ef/ ejgd'lgsf] hldg;Dd k'Ug] af6f]nfO{ 
g} ef/ky elgG5 . ejgdf ePsf lk08x?b]lv hu;Dd ax' ef/kyx? 
x'g ;S5g\ . t];f]{ ef/x? –h:t} e"sDk,xfjfx'/Ln] ubf{ cfpg] ef/, lrq 
@%=! u_ nfO{ hldg;Dd k'¥ofpg' plQs} dxTjk"0f{ x'G5 hlt 7f8f] 
ef/ -ejgsf] cfkm\g} ef/ o;df /flvPsf ;fdfu|Lsf] ef/ cflb, lrq 
! u_ nfO{ hldg;Dd k'¥ofpg' plQs} dxTjk"0f{ x'G5  . To:t} 7f8f] 
ef/ -ejgsf] cfkm\g} ef/, o;df /flvPsf ;fdfu|Lsf] ef/ cflb, lrq 
! v_ nfO{ o;sf] pbud :ynaf6 hldg;Dd k'¥ofpg' klg c;fWo} 
dxTjk"0f{ x'G5 . 

ef/ky a'emfpg] ;+/rgfut cËx? lgDgfg';f/ 5g\ . 

s= 	t];f]{ ;txdf /flvPsf t];f{ ;+/rgfut cËx? M o; cGtu{t 5t 
/ tNNffsf] 9nfg, t];f]{ ;txdf /flvPsf 6«; / ljs0f{ aGwgx? 
(Bracings) kb{5g\ .

v= 	7f8f ;+/rgfut cËx? M  ljleGg txdf hf]l8Psf lad / lkn/ 
ldn]/ ag]sf k|]mdx?, uf/f]x? -O{+6f÷9'Ëf jf 9nfgsf uf/f]x?_ 
/ 7f8f] u/L /flvPsf Knfg/ 6«;x? (Planner Trusses) o; 
cGtu{t kb{5g\ .

u= hu / hldg M 5'§f5'§} / ;+u} hf]l8Psf hux?, Dof6 (Mat), jf 
kfO{n (Pile), hu, df6f] / r§fgsf] tx .

3= dfly pNn]lvt ;+/rgfut efux?sf] Ps cfk;sf] ;+of]hg .

Eff/ky (Load Path) sf] dxTj 

e"sDk cfPsf] a]nfdf ljgf s'g} cj/f]w Ogl;{of zlSt ljleGg 
;+/rgfTds cËx? x'Fb} olb hu;Dd ;lhn} k|jfx x'g ;Sof] eg] 
To:tf] ejgdf Iflt cToGt sd x'G5 . t/, s'g} ;+/rgfTds cËx?df 
s'g} lsl;dsf] cj/f]w 5 jf ef/ky l;wf / ;lhnf] 5}g eg] Ogl;{of 
zlSt hu;Dd k'Ug w]/}j6f afËf]l6Ëf] af6f]x? cjnDag ug'kg]{ x'G5 . 
o:tf ejgx?df em'/f] ljkmng x'g] eO{ ejgn] e"sDkdf w]/} gf]S;fgL 
a]xf]g'{kg]{ x'G5 . e"sDkLo ;'/Iffsf b[li6n] o:tf ejg l7s dflgb}gg\ . 

t];f{ ;+/rgfTds cËx? (Horizontal Diaphrams)

tnf / 5fgfx?sf] 9nfg kftnf tyf rf}8f ;+/rgfTds cËx? 
x'g\  . logLx? t];f]{ u/L ljleGg txdf km}lnP/ a;]sf x'G5g\  . 
logLx?sf] cfkm\g} lk08n] pTkGg Oglz{of zlSt cfkm"nfO{ cfF8 lbg] 
7f8f ;+/rgfTds cËx?4f/f hudf k7fpF5g\  . e"sDk hfFbf tNnf 
/ 5fgfsf] 9nfgx?n] t;f]{ ;txdf /x]sf ladx?sf] h:tf] k|efj 
b]vfpF5g\  h;n] Oglz{of zlSt 7f8f ;+/rgfTds cËx? –lkn/, 
;+/rgfTds uf/f] jf Knfg/ k|m]d_ df k|jfx ub{5g\ . lrq @%=@ df 

lrq @%=! M ljleGg ef/sf nfuL ef/ky 
-s_ d'Vo ;+/rgfTds cËx? / ef/ky -v_ 7f8f] ef/ky -u_ t];f]{ 

ef/ky (Lateral load path)

lrq @%=@ M t];f{ ;+/rgfTds cËx? (Diaphram)sf] lj?k0f (In-plane 
deformation) s= nDafO—rf}8fOsf] cg'kft # ;Dd eof] eg] nRsfO{ b]lvb}g .

v= nDafO—rf}8fOsf] cg'kft % eGbf a9L eof] eg] nRsfO{ b]lvG5 .

tnf

lkn/

lad / lkn/sf] 
hf]gL

ljs0f{ aGwg

Y lbzfdf 
Ogl;{of zlSt

Y lbzfdf hldgsf] 
xNnfO

hu

blng

df6f]

ef/ lbO{Psf] 

ef/ glbO{Psf] ef/ lbO{Psf] 

of] 5]p tlGsG5

uf/f]

-s_

-v_

s'gf 5f]l6g]  
of tlGsg] ;d:of 
b]lvb}+g

of] 5]p 5f]l6G5

-s_

-v_ -u_

9n
fg

s
f] 

u
f/

f

tnf

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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b]vfO{Pem}+ nfdf tnf -9nfg_ x? Ps kf6f]df tlGsbf csf]{ kf6f]df 
v'DrG5g\ / ;fk]lIfs ?kdf w]/} lj?k0f x'G5 . t];f]{ lbzfdf b/f] ePsf 
(In Plane Stiffness) / ;fk]lIfs lj?k0f (Relative Deformation)  
sd ePsf 9nfgx?n] e"sDkLo wSsfsf] a]nfdf ejgnfO{ ;'/lIft 
/fVg ;Sb5g\ . ;fdfGotofM cfoftfsf/ 9nfgnfO{ ;'/lIft dflgG5 . 
nDafO / rf}8fO+sf] cg'kft !M#  eGbf sd ePsf] 9nfgnfO{ /fd|f] 
dflgG5 . 

;fdfGotof M5fgf / e'OF jf 9nfgx?df 7"N7"nf v'Nnf efu –h:t} 
e¥ofªsf nfuL agfO{+g] cutout h:tf] ;+/rgf_ gePdf logLx?n] 
e"sDkLo em6\sf y]Ug / o; em6\sfnfO{ l;wf ef/ ky4f/f cGo 
7fpF –h:t} lkn/x? ;Dd_ df ;lhn} k'¥ofpg ;S5g\  . 9nfgx?df 
/flvg] v'Nnf efun] ef/ kynfO{ vNanfp5g\ / ejg ef/x?sf] 
7f8f] ;+/rgf –h:t} lkn/x?_ ;Ddsf] l;wf / ;xh k|jfxdf afwf 
k'¥ofp5g\ . tNnf jf 5fgfsf] 9nfgdf e¥ofª jf lnkm\6 /fVg v'Nnf 
efu (Cutout) agfpg} k5{ . t/ o:tf efux? ;fgf] / sd ;+Vofdf 
/flvg' kb{5 . ltgLx?sf] :yfg rog ubf{ klg ;f]rljrf/ u/]/ rog 
ul/of] eg] hf]lvd sd x'G5  . 9nfgdf v'Nnf efu /fVg] ;a}eGbf 
plrt :yfgrflx ejgsf] dWoefu g} xf] . 

7f8f ;+/rgfTds cËx? 

ejgsf k|d'v 7f8f ;+/rgfTds cËx? eg]sf lkn/, ljs0f{ aGwg, 
;+/rgfTds uf/f]x? jf lo ;a}sf] ;+of]hg xf], h'g lrq @%=# af6 
;lhn} a'em\g ;lsG5  . ltgLx?n] u'?Tjfsif{0f zlSt / Ogl;{of 
zlStnfO{ ;xh tl/sfn] hu;Dd k7fpF5g\ / e"sDksf] wSsf cfPsf] 
a]nfdf ejgnfO{ ;'/lIft /fVb5g\ . 

e"sDk k|lt/f]wL ejg l8hfOg tyf lgdf{0f ug]{ ljleGg ;+/rgfTds 
pkfox? 5g\  . ltgLx?dWo] k|d'v lkn/jfnf ejg (Moment 
Resisting Frames-MRFs), las0f{ aGwg ePsf] k|m]d (Braced 
Frames-BFs), ;+/rgfTds uf/f] (Structural Walls-SWs) jf logLx? 
;a}sf] ;+of]hgaf6 aGg] c? s'g} plrt l8hfOg klg x'g;S5 . oL 
;+/rgfTds pkfox? lrq @%=# df b]vfO{+Psf] 5 . oLdWo] sltkosf] 
lgdf{0fdf pRr bIftfsf] vfFrf] kb{5 . ;+/rgfTds uf/f] –Structural 
Walls) agfpg] tl/sf c?eGbf cln ;xh 5 / e'OFrfnf]sf] ;dodf 
Moment Resisting Frames (MRFs) n] eGbf o;n] ;fdfGotof 
/fd|f] sfd ub{5 .    

;Gbe{ ;fdfu|L
1.	 Arnold, C; and Reitherman, R; (1982), Building configuration and 

Seismic Design, John Wiley, USA
2.	 Ambrose, J; and Vergun, D; (1999), Design for Earthquakes, John 

Wiley & Sons, Inc; USA 

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lrq @%=# M ejgsf] ;+/rgfTds k|lqmof h;n] Ogl;{of zlStnfO{ k|lt/f]w ub{5 . 
s= MRF: Moment-Resisting Frames v= BFs : Braced Frames

u= Frame –wall dual systems

lrq @%=$ M 9nfg / 7f8f ;+/rgfTds cËx?sf] sd;n hf]8fO{sf] kl/0ffd  —  
;g\ @))! Dff ef/tdf uPsf] e"h e"sDksf] a]nfdf 9n]sf] 9nfg 3/ .

-s_ -v_ -u_

ef/kysf cfwf/e"t cfjZostfx? 

h'g;'s} lgdf{0f ;fdfu|L k|of]u ul/Psf] ePklg ejgsf] e"sDk 
k|lt/f]wL Ifdtf ef/kysf] ;'b[9tfdf e/ kb{5 . of] lgdf{0f ;fdfu|L / 
z}nL     -uf/f]jfnf, cf/;L;L jf :6Ln_ eGbf km/s s'/f xf] . e"sDkLo 
l8hfOg ;+lxtfn] ejgsf] l8hfOg ubf{ b'a} t];f]{ lbzfdf ef/ky ;xL 
9+un] l8hfOg ug{ lbzflgb]{z u/]sf] 5 . ef/kysf cfwf/e"t tTjx? 
lgDgfg';f/ 5g\ . 

s= …ef/kyÚ ejgsf] ;a} lbzfdf /fd|/L kg]{u/L ldnfpg'k5{ M e"sDksf] 
wSsf cfpFbf ;a} lbzfdf wSsf lbg]u/L cfpg ;S5 . o;nfO{ 

7f8f] lbzf / b'O{ k/:k/ t];f]{ lbzfdf kg]{u/L cfPsf] ?kdf 
a'lemG5  . o;y{ 7f8f] / b'a} t];f]{ lbzfnfO{ ;'xfpFbf] u/L ef/ 
kysf] l8hfOg ug'{k5{ . 

v=	 …ef/kyÚ ;/n agfpg'k5{ M cj/f]wljlxg / k|ToIf ef/ky 
;a}eGbf pQd dflgG5 . ejgsf] nDafO / rf}8fO b'a} lbzfdf 
lgoldt b'/Ldf ef/ky k|bfg ug'{k5{ .  

u= 	ef/ky cfwf/ gS;fdf ;d?ktf x'g]u/L ldnfpg'k5{ M ef/ky 
cfwf/ gS;fdf (Plan) ;d?ktf x'g]u/L ldnfpg'k5{ . o;f] ubf{ 
ejgsf ljleGg cËx? ;dfg ?kdf xlNnG5 / Iflt sd x'G5 . 
ef/kydf ;d?ktf ePg eg] ejg a6fl/g] / c;dfg lsl;dn] 
xlNng] x'G5 h;n] ubf{ ejgdf Iflt a9L x'G5 . 

3= 	ef/ ky;+u ;+/rgfTds cËx?sf] dha't hf]8fO{sf] cfjZostf 
M  7"nf] e"sDksf] a]nfdf ejgsf k|To]s ;+/rgfTds cËx? ;fy} 
ef/ kyx? klg 7"nf] kl/Iffaf6 u'h|G5g\  . o;y{ ef/kyx?sf] 
ejgsf] cGo cËx?;+usf] hf]8fO{ dha't / bl/nf] x'g'k5{ h;n] 
ubf{ ef/ky gf]S;fg eP/ ef/ k|jfxdf g/fd|f] c;/ gk/f];\ . of] 
tYo lrq—$ af6 cem :ki6 x'G5 .  

;DalGwt e"sDk hfgsf/L

hfgsf/L % M 	 ;+/rgfdf e"sDkLo c;/x? s] s] x'g\ < 

hfgsf/L ^ M 	 e"sDksf] ;dodf ejgnfO{ jf:t'snfn] s:tf] k|efj 
kfb{5 <

e"sDk dfu{bz{s ;'emfj @%
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ejgdf ef/ky (Load Path) nfO{ s]n] gf]S;fgL k'¥ofpF5 <  

lkn/jfnf ejg (Moment Resisting Frame)

lkn/jfnf ejgdf (Moment Resisting Frame) Oglz{of zlStsf] 
lg/Gt/ k|jfx k|m]dx?sf] Hofldlto cfsf/df e/ kb{5 . k]|md lu|8sf 
s]xL ljz]iftfx? lgDgfg';f/ 5g\ . 

s= 	lrq—!s df b]vfO{Pem}+ ejgsf] cfwf/ gS;fdf (Plan) km|]dx? 
lgoldt b'/Ldf ;dfgfGt/ lsl;dn] b'a} lbzfdf kg]{u/L x'g'k5{ . 

v= 	lkn/x? ejgsf] ;Dk"0f{ prfO;Dd /flvg'k5{  . ladx?rflx 
ejgsf] ;Dk"0f{ rf}8fO 9flsg]u/L /flvPsf] x'g'k5{ . 

u= 	cfwf/ gS;fsf] b'a} lbzfx?df Moment Resisting Frame x?sf] 
ljrsf] b"/L ;dfg x'g'k5{ . 

3= 	Planar Frame x? ladleq nfdf] x'g'k5{ tfls of] bf]la|g of 
nlRsg ;sf];\  . 5f]6f 9nfg] ladx? lzo/ kmf];{n] Ifltu|:t 
x'g;S5g\ . 

sd;n k|m]d lu|8 

Moment Resisting Frame df lg/Gt/ ef/ k|jfxsf nfuL lkn/ / 
ladx? Ps csf{;+u /fd|/L jf/kf/ eP/ l5rf]n]/ uPsf] x'g'k5{ tfls 
lad / lkn/n] lgoldt lu|8 agfcf];\ . lrq—! df b'O{j6f Moment 
Resisting Frame k|of]u u/L agfO{Psf b'O{j6f ejg b]vfO{Psf] 5 . 
klxnf] k|m]dsf] gS;fdf b'j} lbzfdf ;dfg x'g] u/L km|]d l8hfOg 
ul/Psf] 5 -lrq @^=!s_  . bf];|f] k|m]dsf] gS;fdf lad / lkn/sf] 
;+of]hg clgoldt k|sf/sf] 5 . o;df X lbzfdf ;fgf] MRF / Y 
lbzfdf l;ldt frame action  dfq ;Dej 5 -lrq @^=!v_  . of] 
e"sDk k|lt/f]wL Ifdtfsf lx;fan] :jLsfo{ l8hfOg xf]O{g. 

Eff/ky nfdf] / 3'dfp/f] ePdf o;n] k]|mddf tgfj Psfu|tf 
(stress concentration) NofpF5 / o;n] ubf{ x'g] ;+/rgfsf] k|bz{g 
(performance) /fd|f] x'Fb}g . k|m]d nfO{gdf lg/Gt/tf 5}g eg] -h:t} 
lad / lkn/x? lglZrt nfO{gdf g/fvL htfht} /flvPsf 5g\ jf 
ladx? lkn/df hf]l8g'sf ;§f laddf hf]l8G5g\_ o:tf] ;d:of 
b]lvG5 . lkn/ / lad Ps}7fpFdf k/]sf 5}gg\ eg]klg o:tf] ;d:of 
b]lvG5 . 

7f8f ;+/rgfTds cËx?sf] lg/Gt/tfsf] cefj M em'l08Psf lkn/ 
(Floating Columns) / ;]6Aofs lkn/ (Setback Pillar)

nDafO jf prfO htf;'s} xf];\, ;+/rgfTds cËx?sf] lg/Gt/tfsf] 
cefjn] e"sDksf] a]nfdf 7"n} hf]lvd lgDTofpF5 . lrq @^=@ s df 
x]g'{eof] eg] e'OF tNnfdf dWoefudf lkn/x? 5}gg\ hasL Tof]eGbf 
dfyL lkn/x? 5g\  . o:tf lkn/nfO{ em'l08Psf jf s'g} cfwf/ljg} 
t}l/Psf lkn/klg eGg] ul/G5  . ca lrq @^=! v df 5]p5]psf 
lkn/x? x]g'{xf];\ . e'OFtNnf / dflyNnf] tNnfdf lkn/x? km/s—km/s 
:yfgdf 5g\  . cyf{t dfyL uP/ lkn/ aflx/ tflgPsf 5g\  . o:tf 
lkn/nfO{ ;]6Aofs lkn/ klg eGg] ul/G5  . o:tf lkn/x? /fv]df 
ejgdf ef/x? pgLx?sf] pb\ud :yfgaf6 hu;Dd k'Ug afËf]l6Ëf] 
af6f] canDag ug'{kg]{ x'G5 . o;n] ubf{ lad—lkn/sf] hf]gL{ / lkn/x? 
afËf] ePsf] 7fpFx?df em'/f] Iflt (Brittle Failure) x'G5 . o;n] ubf{ 
ejgsf] e"sDk k|lt/f]wL Ifdtfsf] Ifo x'G5 . 

lrq @^=! M cf/;L;L ejgsf] cfwf/ gS;fdf ;+/rgfut k|m]ldª 
s= /fd|f] v= sd;n

-s_

-v_

X / Y lbzfdf 
lgoldt ?kdf 
km|]d /flvPsf] 

5 . 

Y lbzfdf 
clgoldt / 

c;dfg  
km|]dx?  

/flvPsf] 5 . 

X lbzfdf 
Pp6f 

planar 
frame 

b]vfO{+Psf]

lrq @^=@ M  lkn/jfnf ejg (Moment Resisting Frame) df lg/Gt/tf 
gePsf lkn/x? e"sDkLo hf]lvdsf lx;fan] xflgsf/s x'G5g\ . 

s=  em'l08Psf lkn/, e'OF tNnf;+u lg/Gt/tf 6'6]sf lkn/ 
v= ;]6 Aofs lkn/, lkn/x? ;fl/Psf]

-s_ -v_

em'l08Psf lkn/
;]6 Aofs lkn/

;+/rgfTds uf/f];lxtsf] ejg 

;+/rgfTds uf/f] -h;nfO{ lzo/ jfn klg eGg] ul/G5_ nDafOtkm{ 
w]/} g} b/f] / alnof] x'G5 . o;n] ejgdf Psbd} ljZJf;gLo ef/ky 
k|bfg u5{  . ;+/rgfTds uf/f]x? k|of]u u/L agfO{Psf ejgx?n] 
ljutsf e"sDk /fd|/L em]n]sf 5g\  . ;+/rgfTds uf/f]x?sf s]xL 
ljz]iftfx? lgDgfg';f/ 5g\ . 

s=	 ejgsf] k"/} prfOdf agfO{g] ;+/rgfTds uf/f]x?n] tNnf / 
5fgfdf cfpg] Ogl;{of zlSt hldgdf k'¥ofpgsf nfuL k|ToIf 
ef/kysf] cj:yf ;[hgf ub{5g\ . 

v= 	;+/rgfTds uf/f]x? ejgsf] b'a} lbzftkm{ ;dfg ?kdf 5l/P/ 
a;]sf x'g'k5{ . 

u= 	uf/f]sf] 3gTj k|z:t x'g'k5{ . uf/f]sf] qm; z]S;gsf] If]qkmnsf] 
k|ltzt ejgsf] cfwf/ If]qkmnsf] cg'kft k|z:t dfqfdf 
x'g'k5{ .  

;+/rgfTds uf/f];+u e"sDksf] ys{g /fd|/L ;xg ;Sg] zlSt x'G5 . 
t/, s]xL o;sf ljrf/0fLo kIfx? klg 5g\ . 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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s= 	7"nf jf clgoldt cfsf/ k|sf/sf v'Nnf efux? -em\ofn—
9f]sfx?_

	 lrq #s df b]vfO{Pem}+ ;fgf / Ps?k ePsf v'Nnf efux? ePsf] 
uf/f]sf] e"sDkLo k|bz{g /fd|f] x'G5 . t/, ;+/rgfTds uf/f]x?df 
v'Nnf efux? -em\ofn—9f]sfx?_ 7"nf 5g\ / tL hyfefjL /flvPsf 
5g\ eg] ToxfF ax' ef/kyx?sf] ;[hgf x'G5 . o;f] x'Fbf ef/ky 
l;wf geO{ 3'dfp/f] k|s[ltsf] x'ghfG5  .  o;/L ef/ky nfdf] 
/ 3'dfp/f] x'g hfFbf uf/f]df Ifltsf] hf]lvd a9L x'G5  . /fd|/L 
gldnfO{ /flvPsf v'Nnf efun] ubf{ x'g] o:tf gsf/fTds k|efj 
sd ug{ l8hfOg ;+lxtfdf g} ljz]if l8hfOg k2lt /flvPsf 
5g\ . 

;Gbe{ ;fdfu|L
1.	 Arnold, C; and Reitherman, R; (1982), Building configuration and 

Seismic Design, John Wiley, USA
2.	 Ambrose, J; and Vergun, D; (1999), Design for Earthquakes, John 

Wiley & Sons, Inc; USA  

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lrq @$=# e"sDkLo zlSt zf]ifs pks/0fx?–k|To]s pks/0f lglZrt 
ejgsfnflu pko'St x'G5 . s= ldNbf] cfsf/ / :yfg

v= cldNbf] clgoldt cfsf/ / :yfg

lrq @^=% M ejgsf uf/f]x?sf] unt ljGof; . s= e'OFtNnfdf  
lg/Gt/tfsf] cefj  v= uf/f] Pp6} ;txdf t/ nDafOlt/ ;fl/Psf]

u= tNnf] tNnfsf] uf/f]nfO{ dflyNnf] tNnfsf] uf/f]sf] leqkl§ ;fl/Psf]

lrq @^=^ M ;+/rgfTds uf/f]x?df ldl>t ef/ky 
s= ;+/rgfTds uf/f] cf+lzs ?kdf 5f]l6Psf]

v= ;+/rgfTds uf/f] k"0f{ ?kdf 5f]l6Psf]

-s_ -v_

v= 	lg/Gt/tfsf] cefj, tNnf] tNnfsf] uf/f]sf] nDafOdf rf}8fOkl5 
uf/f]x? ;fl/bf cfpg] ;d:of 

	 lrq @^=$s / @^=%s df b]vfO{Pem}+ slxn]sfxL e'OF tNnfdf 
;+/rgfTds uf/f]x? clgoldt ?kdf /x]sf x'G5g\ . logLx?nfO{ 
slxn] uf/f]s} nDafO jf rf}8fOsf] lbzfdf ;fl/Psf] x'g ;S5 
-lrq @^=$ u / @^=% u_  . o;n] cfsl:ds ?kdf ef/ky 
kl/jt{g ul/lbG5  . o:tf uf/f]x? e"sDkLo hf]lvdsf lx;fan] 
sdhf]/ x'G5g\ . e"sDk k|lt/f]wL ejg l8hfOgdf of] ljsNk /fd|f] 
dflgb}g . 

lrq @^=$ M ;+/rgfTds cË otfptf ;g{ hfFbf ef/kysf] cjf~5gLo  
kl/jt{g / ljefhg s= out of plane-uf/f]x?nfO{ uf/f]sf] ;txsf rf}8fOkl§ 

;fl/Psf]  v= in plane-uf/f]x?nfO{ uf/f]sf] nDafOkl§ ;fl/Psf

-s_

-v_

-u_

u= 	dflyNnf] tNnfdf ePsf] ;+/rgfTds uf/f] ;fgf] agfpg'
	 lrq @^=^s df b]vfO{Pem}+ ;+/rgfTds uf/f] crfgs cf+lzs 

?kdf 5f]l§Pdf jf lrq @^=^v df b]vfPh:t} k"0f{ ?kdf 5f]l§Pdf 
ejgsf] b/f]kgf (Lateral stiffness) / tfst (Lateral Strength) 
PSsf;L kl/jt{g e}lbG5  . of] ;d:of ejgsf] 7f8f] ;txdf 
b]lvG5  . o; lsl;dsf] cEof; e"sDk k|lt/f]wL ejgsf nfuL 
/fd|f] dflgb}g . 

;DalGwt e"sDk hfgsf/L
hfgsf/L & M 	 e"sDk cfPsf] a]nfdf 3/x? s;/L a6fl/G5g\ <  
hfgsf/L !* M 	;anLs[t s+lqm6 ejgdf ladn] s;/L e"sDk cj/f]w 

ub{5 < 
hfgsf/L @) M 	;jnLs[t s+lqm6 ejgdf lad lkn/ hf]gL{n] s;/L 

e"sDk cj/f]w ub{5 <   
hfgsf/L @! M 	ejgdf e'OFtNnfsf] v'Nnf efun] s;/L e"sDkLo 

;+s6 lgDTofpF5 < 
hfgsf/L @# M 	e"sDkLo If]qdf lsg lzo/ uf/f] ePsf ejg  

/f]lhG5g\ <

-s_

-s_

-v_

-v_

-u_

e"sDk dfu{bz{s ;'emfj @^
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e"sDk dfu{bz{s ;'emfj @&

e"sDkaf6 u}/ ;+/rgfTds cËx?nfO{ s;/L arfpg] < 

u}/ ;+/rgfTds cËx? (Non Structural Elements)

e"sDksf] ;dodf ejg xlNnbf To;sf] hf]lvdaf6 ejg k|of]ustf{ / 
ejgleq /x]sf oGq, pks/0f, ;fdfu|L / ;]jf k|jfx ug]{ k|0ffnLnfO{ 
hf]ufpg' k|d'v ;+/rgfTds cËx?sf] dxTjk"0f{ sfd xf] . e'OFrfnf]n] 
ejgnfO{ xNnfpFbf ys{gsf] c;/ ejgleq /x]sf oGq, pks/0f, 
;fdfu|L, ;]jf k|jfx ug]{ k|0ffnL / cGo k"/s cËx?df :jefles ?kdf 
kg{ cfpF5 . ejgleq /x]sf o:tf ejg c+z -kfl6{zg uf/f] O{TofbL_ 
oGq, pks/0f / ;]jf k|jfx k|0ffnL;+u ;DalGwt j:t'x?nfO{ u}/ 
;+/rgfTds cËx? elgG5 . 

u}/ ;+/rgfTds cËx?nfO{ df]6fdf]6L tLg efudf ljefhg ug{ 
;lsG5 . 

s= 	ejgleq /flvPsf ;fdfu|L M o; cGtu{t lgDg j:t'x? kg{ 
cfpF5g\  . c= b/fh nufotsf ljljw kmlg{r/x?  . cf= kmN; 
l;lnª, ;/;fdfu|Lsf] vft, lk|mh h:tf j:t'x?  . O= em\ofn—
9f]sfsf rf}sf]; / vfkf, KnfO{p8 / cfNd'lgodn] ag]sf xn'sf 
kfl6{zgx? . 

v= 	ejgsf k"/s cËx? M ejgsf] d"n v08af6 t];f]{ jf 7f8f] ?kdf 
aflx/ lg:s]sf cËx? h:t} w"jf lg:sg] lrDgL, ejgsf] aflx/L 
efudf nufO{+Psf] lzzf, ejgsf] df]xf]8fdf zf]ef lbg] k|of]hgsf 
nfuL 6fFl;g] 9'Ëf, Kof/fk]6, 5tdf /flvg] kfgL 6\ofª\sL c8\ofpg] 
k|of]hgsf nfuL agfO{g] ;+/rgf, 3fd 5]Sg] 5Hhf, lj1fkg 
k|of]hgsf nfuL /flvg] xf]l8{ª jf]8{h:tf ux|f}+ ;+/rgf cflb . 

u= 	;]jf k|jfx k|0ffnL;+u ;DalGwt M vfg]kfgL k|jfx ug]{ kfO{k, 
lah'nLsf tf/, Po/ slG8;gsf nfuL agfO{Psf …8S6Ú (Duct) 
cfsfz] kfgLsf] lgsf;sf] nfuL /flvg] kfO{k / Olne]6/x? . 

u}/ ;+/rgfTds cËx?df e"sDksf] c;/ 

7"nf] e"sDkdf ejg xlNnFbf u}/ ;+/rgfTds cËx?df lgDg k|sf/sf] 
Iflt b]lvg ;S5  . -s_ lrlKng] jf v:g]  . -v_ otfptf ;g]{ jf 
eflRrg]  . u}/ ;+/rgfTds cË jf ;fdfu|L ;+/rgfTds cËx?;+u 
/fd|/L gafFlwbf jf ghf]l8bf o:tf] ;d:of b]lvG5  . o;f] x'g hfFbf 
u}/ ;+/rgfTds ;fdfu|Lx? Ifltu|:t e} ;]jf k|jfxdf ;d]t cj/f]w 
cfpF5 . /;fog kf]lvP/ k|of]uzfnfdf cfunfuL klg x'g;S5 . u}/ 
;+/rgfTds cËx?df x'g] Iflt ;fgf] jf 7"nf] b'a} x'g;S5  . of] 
u}/ ;+/rgfTds cËsf] pkof]lutf, dxTj / Ifdtfdf e/ k5{  . 
pbfx/0fsf nfuL k':tsfnodf /flvPsf b/fhx? /fd|/L afFlwPsf 
5}gg\ eg] b/fhx? efFlRrg jf nlRsg ;S5g\ . lrq gDa/ @&=!v 
df b]vfO{Pem}+ z'?df lstfa otfptf 5l/Ph:tf] dfq} b]lvPklg cUnf 
/ ux|f} b/fh 9n]/ dfgjLo Iflt;d]t lglDtg ;S5 . lrq @&=!u df 
b]vfO{Pem}+ UofF;sf kfO{knfO{gx? 6'6] eg], ljw't sG6«f]n Kofgnx? 
9n] eg] k|ToIf—ck|ToIf ?kdf w]/} Iflt k'U5 . ejg lgdf{0f k2ltnfO{ 
kl/is[t agfO{ ejgsf] e"sDkLo Ifdtf clea[l4 ug'{ dxTjk"0f{ x'G5 
t/ o;afx]s u}/ ;+/rgfTds cËx? klg e"sDksf] ys{g y]Ug ;Ifd 
x'g' h?/L 5 .  sltko e"sDkdf u}/ ;+/rgfTds Ifltn] ubf{ lgs} 
7"nf] cfly{s gf]S;fgL a]xf]g'{kg]{ x'g;S5 . 

u}/ ;+/rgfTds cËx?nfO{ hf]lvdaf6 hf]ufpg] pkfo

e"sDksf] ;dodf u}/ ;+/rgfTds cËx?n] k|j]u ;Dj]bgzLn 
(acceleration-sensitive) jf lj:yfkg ;Dj]bgzLn (displacement-
sensitive) Jojxf/ b]vfpF5g\ . 

s= 	k|j]u ;Dj]bgzLn M ;+/rgfTds cËx?;+u u}/ ;+/rgfTds 
cËx? jf c+zx? /fd|/L aflwPsf jf hf]l8Psf 5}gg\ eg] tL 
cË jf c+zx? v:g], lrKng] cflb ;d:of b]lvG5 . ;+u|xfnodf 
/flvg] P]ltxfl;s dxTjsf j:t' jf d"lt{x?, ejgsf] s'g} s'gfdf 
/flvPsf] h]g]/]6/nfO{ pbfx/0fsf] ?kdf lng ;lsG5  . o:tf] 
;d:of gb]lvof];\ eGgfsf nflu u}/ ;+/rgfTds cËx?nfO{ 
;+/rgfTds cËx?;+u /fd|/L afFlwg] u/L l8hfOg ul/g'k5{  . 
To;f] ul/of] eg] Iflt Go"g x'ghfG5 . of] aGwgsf] l8hfO{g To; 
u}/ ;+/rgfTds j:t'sf] k|j]un] ubf{ pTkGg zlStsf nfuL ug'{ 
kb{5 . 

v= 	lj:yfkg ;Dj]bgzLn M 7"nf] e'OFrfnf]df u}/ ;+/rgfut cË 
jf+lug], v'Drg], jf tlGsg] x'g;S5 . lzz} lzzf /fv]/ agfO{g] 
ejgsf] df]xf]8f, Ps tNnfaf6 csf]{ tNnfdf hfg]u/L /flvPsf 
kfgL / UofF;sf kfO{kx?, d"n ;8sb]lv ejg;Dd NofO{Psf 
lah'nLsf tf/ cflbnfO{ pbfx/0fsf] ?kdf lng ;lsG5  . 
;+/rgfTds cË tlGsbf jf af+lubf klg u}/ ;+/rgfTds cËdf 
Iflt k'U5 . u}/ ;+/rgfTds cËsf] ;+/rgfTds cË;+u ;fk]lIfs 
lj:yfkg ;dfof]hg ug]{ lx;fan] ltgLx?sf] hf]8fO{+sf] l8hfOg 
ug'{k5{ . 

s]xL u}/ ;+/rgfTds cËx? lj:yfkg jf k|j]u b'a} lx;fan] ;+j]bgzLn 
x'G5g\ . ltgLx?sf] l8hfOg ubf{ b'a} lx;fjn] Vofn k'¥ofpg'kg]{ x'G5 . 
kmN; l;lnªsf] pbfx/0faf6 o;nfO{ cem /fd|/L a'em\g ;lsG5 . kmN; 
l;lnª e"sDksf] a]nfdf v:g]dfq} x}g, bfofFjfofF xlNnbf 7f]lSsg klg 
;S5 . 

lrq @&=! M e'OFrfnf]sf] ;dodf u}/ ;+/rgfTds cËx?sf] Jojxf/ 
lrq -s_ k|of]uzfnfdf /;fog kf]lvPsf] lrq -v_ k':tsfnosf b/fhx? 

lrq -u_vfg]kfgLsf kfO{kx? / ljw'tLo sG6«f]n Kofgnx? 

-s_

-v_

-u_

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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u}/ ;+/rgfTds cËx?nfO{ e"sDkLo hf]lvdaf6 s;/L hf]ufpg 
;lsG5 < 
;'/lIft lx;fan] u}/ ;+/rgfTds cËx? l8hfOg ubf{ # j6f /0fgLltx? 
canDag ug{ ;lsG5 . 

s= u}/ OlGhlgol/Ë /0fgLlt 
of] ;fdfGo lsl;dsf] /0fgLlt xf]  . lrq @&=@ jf6 o;nfO{ /fd|/L 
a'em\g ;lsG5  . b/fhaf6 ;fdfgx? gv;f];\ eGgfsf nfuL km|G6 
Kofgn nufpg], cUnf ef8fx? jf lzzfsf ;fdfgx? ePsf] 7fpFdf 
8f]/L /fVg] h:tf ;fdfGo ;'/IffTds pkfox? canDag ug{ ;lsG5 . 
o;f] ubf{ ;fdfgx?nfO{ 5'6\6f5'6\6} afFw]/ /fVg kb}{g . u}/ OlGhlgol/Ë 
/0fgLlt ckgfP/ u}/ ;+/rgfTds cËx?nfO{ hf]ufpg ;lsG5 . 

v= lgwf{/0f /0fgLlt 
pBf]udf lgld{t 7"nf u}/;+/rgfut pks/0fx? / cËx? h:t} 
7"N7"nf b/fh, lk|mh, k|of]uzfnfsf pks/0f / 7"N7"nf lzzf ePsf 
em\ofnx?sf nfuL To;sf lgdf{tfx?n] g} tL u}/ ;+/rgfTds 
cËx?nfO{ e"sDkx?nfO{ ;+/rgfTds cËx?;+u hf]8\g cfjZos 
pks/0f / lalw pknAw u/fp5g\ . 

u= OlGhlgol/Ë l8hfOg /0fgLlt 
7"N7"nf / ljz]if vfnsf u}/ ;+/rgfTds cËx? -h:t} s]lG›o Pc/ 
slG8;g k|0ffnLsf KnfG6x?, ejgdf /flvPsf cUgL lg/f]ws kfO{kx?_ 
sf] nfuL ljz]if OlGhlgol/Ë l8hfOgsf] h?/L x'G5 -lrq @&=$_ . 

;Gbe{ ;fdfu|L
1.	 FEMA E-74, Reducing the Risks of Non-structural Earthquake 

Damage- A Practical Guide, Applied Technology Council, USA
2.	 Mondal G; and Jain, S.K; (2005), “Design of Non-structural Ele-

ments of Buildings: A review of codal provisions”, August 2005; 
and “proposed Draft for IS:1893 on Design of Non-structural Ele-
ments”, October 2005, The Indian concrete Journal, ACC Limited, 
Thane, India 

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lrq @&=@ M  u}/ ;+/rgfTds cËx?sf] ;'/Iffsf] nfuL u}/ OlGhlgol/Ë pkfo .  
of] ;fdfGo /0fgLltn] 5'6\6f5'6\6} x}g, ;d"xut ?kdf ;'/Iff k|bfg ub{5 . 

lrq @&=$ M  u}/ ;+/rgfTds cËx?sf] ;'/Iffsf] nfuL OlGhlgol/Ë pkfo.
s= s8f / a[xt u}/ ;+/rgfTds cËsf nfuL kmf];{ l8hfOg . v= nrsbf/ / kftnf]  
u}/ ;+/rgfTds cËsf nfuL ;fk]lIfs lj:yfkg (relative displacement) l8hfOg.

lrq @&=% M  hldgsf] xNnfO{eGbf km/s u}/ ;+/rgfTds cËsf] xNnfO{ — u}/  
;+/rgfTds cËsf] xNnfO{ a9L x'g;S5 . /, km/s k|s[ltsf] klg x'g;S5 . 

lrq @&=#  M  u}/ ;+/rgfTds cËx?sf] ;'/Iffsf] nfuL lgwf{/0f -OlGhlgol/Ë_ 
pkfo . s= ;+/rgfTds cË;+u afFWg] . v= ;+/rgfTds cË;+u hf]8\gsf nfuL 

g6af]N6sf] k|of]u ug]{ .

8f]/L

8f]/L

cuf8Lsf] Kofgn 

Unf; 
Kofgn

af+luPsf] 
ejg 

hldgsf] xNnfO{ 

tNnfsf] xNnfO{ 

u}/ ;+/rgfTds cË

gaf+luPsf] 
Unf; Kofgn

cuf8Lsf] 
Kofgn 

7f8f] ljefhs 

-s_ -v_

tNnfeGbf a9L xlNnG5  / Tof] tNnfdf e"sDksf] k|efj a9L b]lvg 
;S5 . To;sf/0f dflyNnf] tNnfx?df 7f8f] jf t];f]{ kf/]/ /flvPsf 
u}/ ;+/rgfTds cËx?sf] l8hfOgdf ljz]if Wofg k'¥ofpg'k5{  . 
cd]l/sf nufotsf s]xL b]zn] u}/ ;+/rgfTds cËsf] l8hfOg / 
To;sf] ;+/rgfTds cË;+usf] aGwg ;DaGwL k|fjwfgnfO{ s8fO{sf 
;fy nfu' u/]sf 5g\ . 

;DalGwt e"sDk hfgsf/L

hfgsf/L @# M 	e"sDkLo If]qdf lsg lzo/ uf/f] (shear wall) ePsf 
ejg a9L /f]lhG5g\ < 

dflyNnf] tNnfx?df /flvg] u}/ ;+/rgfTds cË / To;sf] ;+/rgfTds 
cË;+usf] hf]8fO{ l8hfOg ubf{ To; tNnfdf cfpg] e"sDkLo xNnfO{sf 
nfuL l8hfOg ug'{k5{ . d'Vo t e"sDksf] a]nfdf dflyNnf] tNnf e'OF 

e"sDk dfu{bz{s ;'emfj @&
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afFlwPsf] uf/f]sf] lgdf{0f k2lt (Confined Masonry) s] xf] < 

uf/f]nfO{ 9nfgsf aGwg4f/f ;—;fgf] efudf ljeflht ul/g] 
ejg lgdf{0f k|ljlwsf cfwf/e"t s'/fx? 

uf/f]nfO{ 9nfgsf aGwg4f/f ;—;fgf] efudf ljeflht ul/g] ejg 
lgdf{0f k|ljlwn] ;fdfGotof lgDg s'/fnfO{ ;d]6]sf] x'G5 M rngrNtLsf] 
k§L hu (Strip Foundation), 9nfg ul/Psf lKnGy lad, ;f] dfyL 
O{+6f jf s+lqm6 Anssf] uf/f], uf/f]nfO{ 7f8f] / t];f]{ b'a} lbzflt/ afFWg] 
9nfg] k]6Lx? tyf uf/f]nfO{ afFWg] k]6Lx?;+u Ps}rf]6L (Monolitically) 
lgdf{0f ul/Psf tnf / 5fgf . lrq @*=!s df oL c+zx? k|i6 ?kdf 
b]vfO{Psf] 5 . uf/f]df agfO{Psf 7f8f tyf t];f{ aGwg -k]6L_ x?nfO{ 
6fO{ lkn/ (Tie column) / 6fO{ lad (Tie Beam) klg elgG5 . of] 
k|ljlw ckgfP/ 3/ agfpFbf lKnGy ladrflx clgjfo{ ?kdf /fVg'k5{ . 
e"sDk clt k|efljt If]qdf ;fgf tyf dWod vfn] 3/x? agfpg of] 
pQd k|ljlw xf] -lrq @*=!v_ . 

ljutsf 7"N7"nf e'OFrfnf] ;xh} em]n]sf 5g\ . ;g\ @)!) df uPsf] 
lrnL e"sDknfO{ pbfx/0fsf] ?kdf lng ;lsG5 . 9nfg / uf/f]jfnf 
w]/} ejgdf Iflt k'u]klg ;f] e"sDkdf of] k|ljlw ckgfP/ agfO{+Psf 
ejgdf sddfq Iflt k'u]sf] lyof] . 

lrq @*=! M afFlwPsf] uf/f] k|of]u ul/g] ejg lgdf{0f k|ljlw  
lrq -s_ k|d'v cjojx?  lrq -v_ lrnLdf agfO{+sf] $ tNn] 3/ 

6fO{ ladx?

6fO{ lkn/

lKnGy lad

hu 

uf/f]

-s_

-v_

9nfgsf] aGwg ;lxtsf] of] k|ljlwsf] d'Vo ljz]iftf uf/f]nfO{ ;—;fgf] 
efudf ljeflht ug'{ xf]  . uf/f]nfO{ ;—;fgf] efudf ljeflht ubf{ 
uf/f]sf]  / bfofFjfofF 9nfgsf 7f8f / t];f{ aGwgx? agfO{G5g\ . of] 
k|ljlwdf uf/f] nufO{;s]kl5 aNn s+lqm6 vGofP/ aGwgx? agfO{G5g\ . 
oL aGwgx?n] uf/f]nfO{ rNg glbO{ 3/nfO{ Psl9Ssf aGg ;3fpF5g\ / 
e"sDk cfpFbf Iflt sd x'G5 -lrq @*=@_ . o;/L agfO{+Psf 3/x?n] 

lrq @*=@  M  lgdf{0f l;nl;nf M klxnf uf/f] nufO{G5 . uf/f]sf] sfd 
;lsPkl5 9nfg] k§Ldf s+lqm6 vGofO{G5, h;n] uf/f]nfO{ alnof];+u 

;dfT5 . 

uf/f]nfO{ sf7sf aGwg4f/f ;—;fgf] efudf ljeflht u/L 3/ 
agfpg] k|ljlw e"sDk clt k|efljt If]qdf k':tf}b]lv rNb} cfPsf] 
5 . cNkfO{g—lxdfnog If]qdf of] k|ljlw lgs} k|rngdf 5 . h:t}M 
ef/tsf] sflZd/ pkTosfsf] hDa' / sflZd/ /fHodf …wHhL lbjf/LÚ 
elgg] /}yfg] lgdf{0f k|ljlw lgs} rNtLdf 5 . of] uf/f]nfO{ sf7sf t];f{, 
7f8f / ljs0f{ aGwgsf] ;xfotfn] ;—;fgf] efudf ljeflht ul/g] 
lgdf{0f k|ljlw xf] . o;/L agfO{+Psf 3/x?n] ljutdf 7"N7"nf e'OFrfnf] 
;lhn} em]n]sf 5g\, dfgjLo Iflt sd ug{ lgs} d2t k'¥ofPsf 5g\ . 
oL ejgx?sf] jf:t'snf ;/n 5, u'0f:t/Lo lgdf{0f ;fdfu|Lsf] k|of]u 
ePsf] 5 / lgdf{0f k|ljlw klg pGgt lsl;dsf] 5 . 

of] k|ljlw df]d]G6 /]l:6ª k|m]d (Moment Resisting Frame) / 
aGwg gePsf uf/f] nufpg] k|ljlweGbf km/s 5 . 

of] k|ljlw uf/f] nufO{Psf df]d]G6 /]l:6ª k|m]d (Moment Resisting 
Frame) cyf{t lkn/jfnf ejgeGbf k"0f{ ?kdf km/s 5, hasL b'a} 
lgdf{0f k|ljlwdf Ps}vfnsf lgdf{0f ;fdfu|L -l;d]G6 d;nf tyf O{6f 
jf Anssf] uf/f]_ sf] k|of]u x'G5  . lgdf{0f ;DkGg e};Sbf b'a} 3/ 
p:t} b]lvG5g\ . t/, logLx?sf] lgdf{0f k|ljlwdf 7"nf] km/s 5 . 

s= km/s ljz]iftf jf Jojxf/ (Different Behaviour) 

of] k|ljlw ckgfP/ agfO{+g] 3/x? uf/f]jfnf k|s[ltsf x'g\ lsgeg] 
uf/f]n] g} u'?Tj ef/ / e"sDksf] a]nfdf cfpg] t];f]{ ef/ (Earthquake 
Induced Lateral Force) nfO{ axg u5{ . of] 808L k|of]u gu/Lsg 
lgdf{0f ul/g] uf/f]jfnf ejghsf] lgdf{0fh:t} xf], h'g g]kfn / ef/tdf 
w]/} klxn]b]lv k|rngdf 5 . 808L k|of]u gu/Lsg agfO{+g] uf/f]jfnf 
ejgn] u'?Tj ef/ af]Sg ;S5 t/ e"sDksf] wSsfn] logLx?nfO{ uDeL/ 
Iflt k'¥ofpF5 . uf/f]n] e"sDksf] a]nfdf pTkGg x'g] tGsfO{ (Tension) 
vKg ;Sb}g . 9nfg] k|m]dx?leq -lkn/jfnf ejg_ klg 808L g/fvL 
uf/f] nufpg] k|rng ef/t / g]kfn nufot w]/} b]zx?df 5 -x]g'{xf];\ 
e"sDk hfgsf/L, !&,@!,@@_ hasL Go"lhNof08 nufotsf b]zdf 
808L /fv]/ uf/f] nufpFg] t/ uf/f]nfO{ lkn/ / ladaf6 5'6\ofpg] 
k|ljlw  k|rngdf 5 . 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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v= km/s lgdf{0f cg'qmd jf l;nl;nf (Different 
Construction Sequence)

df]d]G6 /]l:6ª k|m]d (Moment Resisting Frame) / afFlwPsf] uf/f]sf] 
lgdf{0f k2lt cfwf/e"t ?kd} km/s 5  . 9nfgsf] aGwg ;lxtsf] 
of] lgdf{0f k|ljlwdf uf/f] / kmnfd] 58 /fVg] sfd ;+u;+u} ul/G5 / 
uf/f] tof/ ePkl5 aGwgdf s+lqm6 vGofO{G5  . t/, df]d]G6 /]l:6ª 
k|m]ddf klxnf 9nfgsf ;+/rgf -hu, lkn/, lad, 5t_ tof/ kfl/G5 . 
To;kl5 aNn lkn/x?sf] lardf uf/f] nufO{G5 .  

;Gbe{ ;fdfu|L
1.	 Brzev, S.N; (2008), Earthquake-Resistant confined Masonry Con-

struction, National Information Center of Earthquake Engineering, 
IIT Kanpur, www.nicee.org 

2.	 Meli, R; et al (2011), Seismic Design Guide for Low-Rise Confined 
Masonry Buildings, Earthquake Engineering Research Institute, 
and International Association for Earthquake Engineering 

3.	 Schacher, T; (2009), Confined Masonry for one and two storey 
buildings in low-tech environments, A guideline for technicians 
and artisans, National Information center of Earthquake Engineer-
ing, IIT Kanpur, www.nicee.org 

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lrq @*=# M lgdf{0f l;nl;nf -s_ afFlwPsf] uf/f] k|of]u ul/g] lgdf{0f k|ljlw  
-v_ cf/;L km|]d / aGwg gePsf] uf/f] nufP/ 3/ agfpg] k|ljlw

klxnf] r/0f M uf/f] nufpg]

bf];|f] r/0f M 9nfgsf t];f{ / 
7f8f k§L agfpg]

t];|f] r/0f M 9nfgsf 6fO{ lad 
/ 5t lgdf{0f 

klxnf] r/0f M cf/;L;L 
9nfgsf cjojx? agfpg] 

bf];|f] r/0f M uf/f] nufpg] 

-s_

-v_

u= km/s l8hfOg tf}/tl/sf 

of] k|ljlwdf 9nfgsf 7f8f / t];f{ aGwgx?n] cfwf/e"t ?kdf tlGsg] 
jf v'lDrg] (Tension & Compression)  Jojxf/ b]vfp5g\ . logLx? 
larsf] hf]8fO{ lkg hf]8fO{ (Pin Joined) h:tf] x'G5, To;}n] 9nfgsf 
6fO{ lad / 6fO{ lkn/ k]|mdjfnf ejgsf lkn/ / ladeGbf ;fgf x'G5g\ . 
9nfgsf] k]|mdjfnf ejgsf] t'ngfdf o;df 808L sd rflxG5 . of] 
lgdf{0f k2ltdf tf]lsPsf ;fwf/0f / ;/n lgodx? k|of]u u/L ;fgf 
/ lglZrt cfsf/sf sf]7fx? ePsf ejg ;lhn} agfpg ;lsG5 . 
-x]g'{xf];\ Meli et al, 2011: Brzev, 2008_ . t/, df]d]G6 /]l:6ª km|]dsf 
nfuL OlGhlgol/Ë l8hfOg h?/L 5 . To;sf/0f of] k|ljlw k|of]u ubf{ 
l8hfOgdf ;do sd nfU5 . 

lrq @*=$ df b]vfO{Pem}+ uf/f]nfO{ ljeflht ug]{ 9nfg] k§Lx?n] em'/f] 
uf/f]nfO{ dha'tL / l:y/tf k|bfg ub{5g\ . aGwgsf] k|of]un] ;+/rgfut 
Ps?ktf NofpF5 . To;sf/0f t'ngfTds ?kdf sd k|fljlws Ifdtf 
/ bIftfsf] k|of]u u/L km|]djfnf 3/eGbf /fd|f] Ifdtf ePsf o:tf 
3/ agfpg ;lsG5  . t'ngfTds ?kdf sd vr{df agfpg ;lsg] 
ePsf]n] e"sDk k|efljt If]qdf ;fgf / dWod vfnsf lgdf{0fsf nfuL 
oL 3/x? pkof]uL 5g\ . 

afFlwPsf] uf/f] k|of]u u/L ejg lgdf{0f ug]{ k|ljlw 

afFlwPsf] uf/f] k|of]u u/L ejg lgdf{0f ug ]{ k|ljlwsf] l8hfOg ;+lxtf 
lrnL, d]lS;sf], ch]{lG6gf h:tf b]zx?df ljut %) aif{b]lv k|rngdf 
5 . t/, ef/t, g]kfn nufotsf s}og b]zdf of] k|ljlwsf] cEof; 
ePsf] 5}g . To;}n] tL b]zx?df l8hfOg ;+lxtfx? klg  agfO{Psf] 
lyPg . kl5Nnf] ;do s]xL ;+lxtfx? aGg] qmddf 5g\ -x]g'xf];\ Brzev, 
2008; Schacher,2009_ . w]/}h;f] ejg ;+lxtfx?n] of] lgdf{0f k2lt 
k|of]u u/L agfO{g] ;fgf ejgx?sf nfuL lgwf{l/t lgb]{lzsfx?n] 
af:t'snf, ;+/rgfut / lgdf{0fut kIf atfpF5g\ eg] cUnf ejgx?sf 
nfuL k|fljlws l8hfOg k2lt k|bfg ub{5g\  . oL l8hfOg ;+lxtfx? 
k|of]uzfnf kl/If0f, ljZn]if0ffTds cg';Gwfg / ljutsf e'OFrfnf]df 
o:tf ejgx?sf] sfo{s'zntf k|bz{gdf cfwfl/t 5g\ .  

;DalGwt e"sDk hfgsf/L

hfgsf/L !@ M 	O{+§fsf] uf/f]jfnf 3/n] e"sDksf] ;dodf s:tf] 
Jojxf/ b]vfpF5 < 

hfgsf/L !# M 	lsg uf/f]jfnf ejgx?sf] ;+/rgfTds :j?k ;fwf/0f 
x'g'kb{5 < 

hfgsf/L !& M 	e"sDkn] ;anLs[t s+lqm6sf ejgx?nfO{ s;/L c;/ 
kfb{5 < 

hfgsf/L @( M 	afFlwPsf] uf/f] k|of]u ul/g] ejg lgdf{0f k|ljlwsf 
cfwf/e"t ljz]iftfx? s] s] x'g\ < 

lrq @*=$  M lgdf{0f l;nl;nfsf] kmfO{bf — klxnf ;/f;/ uf/f] nufO{G5, 
h;nfO{ kl5 9nfg ul/Psf s+lqm6sf cËx?n] alnof];+u ;dfT5g\ .  

e"sDk dfu{bz{s ;'emfj @*

http://www.nicee.org
http://www.nicee.org
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afFlwPsf] uf/f] k|of]u ul/g] ejg lgdf{0f k|ljlwsf d'Vo ljz]iftfx? 

afFlwPsf] uf/f] k|of]u ul/g] ejg lgdf{0f k|ljlwsf] If]q 

of] k|ljlw ;fgf / dWodvfn] ejg lgdf{0fsf nfuL plrt dflgG5 . 
oL 3/x? yf]/} OlGhlgol/Ë bIftf / sd k|fljlws ;'kl/j]If0fd} lgdf{0f 
ug{ ;lsG5  . l8hfOg ;+lxtf / OlGhlgol/Ë bIftfsf] k|of]u u/L 
sltko b]zn] of] k|ljlwsf] k|of]u u/L ^ tnf;Ddsf ejg agfpg 
cg'dlt lbPsf 5g\ . Joj;flos ejg jf 7"N7"nf sf]7f ePsf ejg 
lgdf{0fsf lgldQ of] k|ljlw Tolt pkof]uL dflgb}g . 

jf:t'snf lgb]{lzsf (Architectural Guidelines) 
jf:t'snfsf] ljGof; (Architectural configuration) n] e"sDksf] 
a]nfdf ejgn] b]vfpg] Jojxf/ uDeL/ ?kdf lgwf{/0f ub{5 . 

s= ;du| Hofldlt (Overall Geometry) 

3/sf] cfwf/ gS;f / df]xf]8f lgoldt cfsf/k|sf/sf] x'g'k5{  .  
lgDglnlvt s'/f ldnfP/ agfO{+Psf] v08df o:tf 3/n] e"sDksf] 
a]nfdf /fd|f] Ifdtf b]vfp5g\ . -c_ cfoftsf/ 3/ . -cf_ k'gMk|j]Zo 
sf]0f (Re-Entrant Corners)  gePsf] /  rf];frf];L glg:s]sf] leqL 
agfj6 . -O=_ lrq @(=!s df b]vfO{Pem}+ 306L ldn]sf] uf/f] .  lrq !v 
df b]vfO{Pem}+ k'g k|j]Zo sf]0f ePsf, rf];frf];L ePsf, uf/f]sf efux? 
aflx/ lg:s]sf  3/x? e"sDkLo b[li6sf]0fn] ;'/lIft dflgb}gg\ . o:tf 
3/df e"sDksf] a]nfdf Iflt k'Ug] ;Defjgf a9L x'G5 . 

jf ;dldt (Symmetrical)  x'g'k5{  . ;a} uf/f]x? e'OF tNnfb]lv 
dflyNnf] tNnf;Dd Ps} 7fpFdf Ps} ?kn] /x]sf] x'g'k5{ . uf/f]x? s'g} 
tnfdf klg vl08t x'g' x'Fb}g . 

uf/f]df ePsf em\ofn 9f]sfh:tf v'Nnf efux?n] ejgsf] e"sDk 
k|lt/f]wL IfdtfnfO{ sdhf]/ agfpF5g\  . To;sf/0f v'Nnf efux? 
;s];Dd sd / ;fgf agfpg'k5{  . logLx?sf] :yfg rog ubf{klg 
/fd|/L ;f]rljrf/ ug'{k5{  . v'Nnf efunfO{ 9nfgsf rf}s'g] aGwgn] 
afFWg'k5{ . gq 7"nf v'nf efu;lxtsf uf/f]x? gafFlwPsf] dflgG5g\ . 
x/]s tNnfdf em\ofn—9f]sfx? otfptf gkf/L Ps} nfO{gdf ldnfpg' 
k5{ .  

;+/rgfut lgb]{lzsf 

ejgdf nufO{+g] uf/f]sf] df]6fO ef/ / uf/f]sf] zlStdf e/ kb{5  . 
o;nfO{ /fd|/L lx;fa ul/g'k5{  . uf/f]sf] df]6fO slDtdf !!) ldld 

lrq @(= ! M ;du| Hofldlto ljz]iftf— -s_ lgoldt cfsf/ k|sf/sf]  
;'xfpFbf] ejg -v_  clgoldt cfsf/ k|sf/sf] c;'xfpFbf] ejg 

-s_
-v_

cfwf/ gS;fsf] :j?k cg'kft (Plan Aspect Ratio) cyf{t ejgsf]  
nDafO / rf}8fOsf] cg'kft -nDafO÷rf}8fO+_ $ u'0ffeGbf a9L x'g' 
x'Fb}g -lrq @(=@_  . nfdfnfdf ejg agfpFbf ejgnfO{ 6'qm\ofpg' 
kb{5 tfls nDafO÷rf}8fO+ sf] $ u'0ffeGbf a9L gxf];\ . k|To]s tnfsf] 
prfO # ld6/eGbf a9L x'g' x'Fb}g  . d]lS;sf], lrnL / k]?sf a9L 
e"sDkLo hf]lvd If]qdf ^ tNnf;Ddsf o:tf ejg lgdf{0f ul/Psf 
5g\ . ef/tdf e"sDkLo hf]lvdsf lx;fan] t];|f], rf}yf] / kfFrf} If]qdf 
rflx qmdzM $,# / @ tNn] o:tf 3/ agfpg l;kmfl/z ul/Psf] 5 . 
g]kfndf e"sDkLo hf]lvdsf lx;fan] e"sDkLo If]q A / B df @ 
tNnf;Dd / e"sDkLo If]q C df # tNnf;Ddsf o:tf ejg agfpg 
l;kmfl/z ul/G5 . xfn ef/t / g]kfndf of] l8hfOg ;+lxtf pknAw 
5}g -lrq @(=@_ . 

uf/f]sf] ljGof; (Wall Configuration) 
afFlwPsf] uf/f]jfnf ejgdf ;a} uf/f]x? lrq # df b]vfO{Pem}+ ;d?k 

lrq @(=@  M afFlwPsf] uf/f] k|of]u ul/g] k|ljlwsf] 3/sf] nfuL  
k|fyldstf lbO{Psf] Hofldlto cfsf/ -s_ clwstd prfO 

-v_ cfwf/ gS;fsf] cg'kft

lrq @(=# M afFlwPsf] uf/f] k|of]u ul/g] 3/sf] cfwf/ gS;fsf] ;a} s'gfdf 
7f8f] aGwg b]vfO{Psf]— 7f8f] aGwgn] gaflwPsf s'g} uf/f] 5}gg\ . 

sd e"sDk 
k|efj If]q

dWod e"sDk 
k|efj If]q

clws e"sDk 
k|efj If]q

-s_

-v_

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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x'g'k5{  . uf/f]sf] prfOrflx df]6fOsf] @% u'0ffeGbf a9L x'g' x'Fb}g . 
tnfsf] prfO # ld6/eGbf a9L x'g' x'Fb}g . uf/f]sf] df]6fO a9fO{+Psf] 
5 eg]klg uf/f]sf] prfO # ld6/eGbf a9L /flvg' x'Fb}g . d'VotM ;a} 
uf/f]x? 9nfgsf aGwgn] aflwPsf] x'g'k5{ . emofn / 9f]sfsf] b'a}kl§ 
/ uf/f]x? hf]l8g] 7fpFdf 6fO{ lkn/ /fVg'k5{  . ;fy} ;a} uf/f]nfO{  
6fO{ladn] tn / dfyL b'a}lt/ afFWg'k5{ . t];f{ / 7f8f aGwgn] /fd|/L 
afFlwPsf] uf/f]n] ejgsf] e"sDkL k|lt/f]wL IfdtfnfO{ a9fpF5 . 

e"sDk k|lt/f]wL Ifdtf clea[l4sf nfuL ejgsf] b'a} lbzfdf afFlwPsf] 
uf/f]sf] plrt 3gTj x'g'k5{ . of] ljleGg tTjdf lge{/ /xG5 h:t} 
hldgsf] k|j]u (Acceleration), tNnfsf] ;+Vof, uf/f]sf] tGsg] / v'Drg] 
zlSt o;sf pbfx/0f x'g\ . uf/f]sf] 3gTj @ b]lv % k|ltzt;Dd x'g 
cfpF5 . lKnGy ladsf] prfOrflx 36Ldf #)) ldlnld6/ x'g'k5{ -lrq 
@(=$_ 

;Gbe{ ;fdfu|L
1.	 Brzev, S.N; (2008), Earthquake-Resistant confined Masonry Con-

struction, National Information Center of Earthquake Engineering, 
IIT Kanpur, www.nicee.org 

2.	 Meli, R; et al (2011), Seismic Design Guide for Low-Rise Confined 
Masonry Buildings, Earthquake Engineering Research Institute, 
and International Association for Earthquake Engineering 

3.	 Blondet, M. (Ed.) (2005), Construction and Maintenance of Ma-
sonry Houses- for Masons and craftsmen, Earthquake Engineer-
ing Research Institute Institute (USA), Pontificia Universidad 
Catolica del peru (Peru) and SENCICO (Peru) 

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

x'g;S5 . 7f8f / t];f{ aGwgsf] hf]8fO{ /fd|/L ldn]sf] x'g'k5{ . lrq @
(=% af6 of] tYo cem /fd|/L k|li6G5 . 

7f8f] aGwg (Tie column) df 36Ldf !) ldld Jof;sf $ j6f d'Vo 
808L /flvg'k5{  . oL 808Lx?nfO{ ^ ldldsf] r'/L -l/Ë_ n] @)) 
ldldsf] b'/Ldf afFWg'k5{ -lrq ^s_ / lkn/ tyf ladsf] hf]gL{sf] 
glhs—glhsdf r'/Lx? /fVg'k5{ . hf]gL{sf] glhs r'/L !)) ldldsf] 
km/sdf /fVg'k5{ . r'/Lx?df !#% l8u|Lsf] x'Fs klg agfpg'k5{ . lad 
/ lkn/df /flvg] 808Lsf] ;+Vof nueu plt g} x'G5 . 

lgdf{0f ;DaGwL lgb]{lzsf 

u'0f:t/Lo lgdf{0f ;fdfu|Lsf] k|of]u, /fd|f] sfo{ ;Dkfbgsf] ;'lglZrttf, 
lgi7fk"j{s jf:t'snfut / ;+/rgfut lgb]{lzsfsf] kfngf of] lgdf{0f 
k|ljlwsf nfuL cToGt h?/L 5 . lrq %s df b]vfO{+Pem}+ uf/f] / 7f8f] 
aGwg hf]l8g] 7fpFdf uf/f]df bfFtL agfpg' k5{ . o;n] uf/f]x? 7f8f 
aGwgsf] lardf ;'/lIft tj/n] alnof];+u afFlwPsf] s'/f ;'lglZrt 
u5{  . 808Lsf] b'/L glhssf] O{+6faf6 @% ldld eGbf sd / &% 
ldldeGbf Hofbf x'g' x'Fb}g . 

uf/f] nufpFbf k"/} uf/f] nufP/ Ps} k6sdf lkn/ 9nfg ug'{ x'Fb}g . uf/f] 
Ps lbgdf clwstd !=@ ld6/dfq} nufpg'k5{ . yk !=@ ld6/ uf/f] 
p7fpg'eGbf klxn] lkn/ 9nfg ug'{k5{  . Psk6sdf !=@ ld6/;Dd 
9nfg ubf{ 9nfgnfO{ /fd|/L vfb\g ;lsG5 . vf;u/L n7\7L jf 3f]rfn] 
s+lqm6 vfb\g] k|rng ePsf 7fpFnfO{ t of] k|ljlwn] /fxt lbG5 . 

7f8f] aGwgdf s+lqm6 /fd|f];+u vGofpg ;lsof];\ eg]/ kmdf{nfO{ 
uf/f] ;+u} ;6fP/ /fd|/L /fVg' kb{5  . of] lgdf{0f k|ljlwsf] ;a}eGbf 
;an kIf g} uf/f] / lkn/ larsf] alnof] aGwg xf]  . sf7 jf 
l:6naf6 ag]sf kmdf{ h8fg ubf{ lgs} Wofg k'¥ofpg' h?/L 5 . s+lqm6 
vGofpg'cl3 uf/f] / kmdf{ /fd|/L ldn]—gldn]sf] ;'lglZrt ug'{k5{ . 

;DalGwt e"sDk hfgsf/L

hfgsf/L !@ M 	O{+§fsf] uf/f]jfnf 3/n] e"sDksf] ;dodf s:tf] 
Jojxf/ b]vfpF5 < 

hfgsf/L @* M 	afFlwPsf] uf/f] k|of]u ul/g] ejg lgdf{0f k|ljlw s]  
xf] < 

lrq @(=$ M afFlwPsf] uf/f] k|of]u ul/g] k|ljlwsf nfuL hu —  
7f8f] aGwg / ladlagfsf] c;'b[l9s[t 9nfgaf6 z'? x'G5 .

afFlwPsf] uf/f]jfnf ejgsf] hu agfpgsf nfuL ljleGg ljsNkx? 
5g\ . h:t} M -!_ ;anLs[t 6fO{ lkn/—lKnGy ladaf6 z'? x'G5 -3/sf] 
hudf lad g} 5}g_ . -@_ ;anLs[t 6fO{ lkn/ husf] ladaf6 z'? x'G5 
-3/df lKnGy lad 5 _ . -#_ ;anLs[t 6fO{ lkn/ husf] c;anLs[t 
9nfgaf6 z'? x'G5 -3/df lKnGy lad 5 _ . oL ;a}dWo] t];|f] ljsNk 
a9L k|of]udf 5 -lrq $_ .  

9nfgsf 7f8f aGwgx? (Tie Column) uf/f]sf] df]6fO a/fa/s} rf}8f 
x'g'k5{ . kfs]sf] O{+§fsf] k|of]u u/L agfO{+g] uf/f]sf] rf}8fO ;fdfGotofM 
@#) ldld x'g] u5{ . t/, o;sf] cfwf rf}8fO a/fa/sf] uf/f] nufpg] 
rngklg k|z:t 5 . of] k|rng d]lS;sf] / O{08f]g]lzofdf a9L 5 . 

uf/f]sf] hf]gL{df rflx 7f8f aGwgx? juf{sf/ lsl;dsf -@#) x 
@#) ldld_ x'g'k5{ . t/, em\ofn—9f]sfsf] 5]p5]pdf 7f8f aGwgx?sf] 
df]6fO uf/f] a/fa/s} ePklg rf}8fOrflx sd cyf{t !!% x @#) ldld 

lrq @(=% M 7f8f] / t];f]{ aGwgdf 808Lsf] ;+of]hg -s_ l;+xfjnf]sg  
-v_ 7f8f] aGwgb]lv t;f]{ aGwgsf] h8fgsf] df]xf]8f -u_ s'gfsf] 6fO{ ladsf] 

lj:t[t ljj/0fsf] cfwf/ gS;f

-s_ -v_ -u_

e"sDk dfu{bz{s ;'emfj @(

http://www.nicee.org
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e"sDk dfu{bz{s ;'emfj #)

e"sDk k|lt/f]wL ejgsf] l8hfOgdf husf] dxTj s:tf] 5 < 

e"sDk k|lt/f]wL ejg lgdf{0fsf nfuL hldgsf] 5gf}6 

e"sDk k|lt/f]wL ejg lgdf{0fsf nfuL 5gf}6 ul/Psf] hldgdf e"sDksf] 
k|efj4f/f s'g} klg Iflt gk'Ug] s'/f ;'lglZrt ug'{ kb{5 . 

;a}eGbf pko'{St 38]/Lx? lgDgfg';f/sf x'G5g\ . 

-s_ 	wfFhf kmf6\g] ;Defljt If]qaf6 6f9f .

-v_ 	glhs}sf] ;d'G›af6 ;'gfdLsf] nx/ cfpg ;Sg] ;Defljt 
If]qeGbf dfyL -lrq #)=!_ .

-u_ 	e"sDksf] a]nfdf x'g ;Sg] cfunfuLnfO{ dWogh/ ub}{ h+un jf 
sf7sf 7"N7"nf uf]bfd /flvPsf] If]qeGb k/ .

-3_ 	e"sDkn] Iflt k'¥ofpg;Sg] hldg h:t} t/nLs/0f, wl:;g of 
efl:;g ;Sg] jf kfZj{ km}nfj6 x'g ;Sg] hldg gePsf] -x]g'{xf];\ 
e"sDk hfgsf/L #!_ . 

e"sDkdf e"v08 xlNnbf 38]/Ldf kg]{ c;/  

ejgn] rr]{sf] If]qsf] df6f]sf] tx l:y/ 5 eg]klg e"sDksf] t/+u 
hldgd'lgsf] r§fgaf6 df6f]sf] ;tx;Dd cfO{k'Ubf e"sDkLo t/Ësf] 
k|s[ltdf kl/jt{g x'g;S5 . of] kl/36gfnfO{ :ynut k|efj elgG5 . 
olb cfwf/ ;txsf] r§fgsf] xNnfO{ dWod vfnsf] 5 eg]klg 
hldg;Dd cfO{k'Ubf e"sDkLo t/+usf] ult a9\g ;S5  . ejgsf] 
l8hfOg ubf{ of] tYonfO{ Vofn /fVg' h?/L 5 . e"sDksf] :ynut 
k|efjnfO{ klxnf]kN6 klxnf]kN6 ;g\ !(!* sf] s'r -ef/t_ e"sDkdf 
Vofn ul/Psf] lyof] . ;g\ !(*% sf] e"sDkdf d]lS;sf] zx/df :ynut 
k|efj k|i6;+u a'lemg] ul/ b]lvPsf] lyof]  . g/d df6f]n] el/Psf] 
tfnsf] ;txdf hldgn] b]vfpg] k|ltlqmof (Ground Response) 
s8f r§fgL e]udf eGbf &—* u'0ff a9L lyof] -lrq #_ . clwstd 
k|j]u (Peak Ground Acceleration) nfO{ hldgsf] xNnfO{sf] lta|tf 
gfKg] dfkgsf] ?kdf k|of]u ul/G5 . ;g\ !(*% df d]lS;sf]df uPsf] 
e'OFrfnf]df s8f r§fgL e]udf eGbf g/d hldgsf] cTolws k|j]u 
b]lvPsf] lyof] -lrq #)=#v_ . 

hldgdf e"sDkLo xNnfO{sf] lj:tf/0f (Amplification of ground 
motion) df6f]sf] ljz]iftf h:t} ck?0f dfkg (shear modulus), 
df6f]sf] e"sDkLo zlSt zf]if0f ug]{ Ifdtf, df6f]sf] txx? / tL txx?sf] 
km/skm/s ljz]iftf, lunf] jf ;'Vvfkg, vflbPsf] jf v's'nf]kgf / 
hldgsf] xNnfO{sf] ult (Ground Motion) sf] ljz]iftfdf lge{/ 
/xG5 . ;fdfGotofM s8f df6f]df lj:tf/0f sd x'G5 eg] g/d df6f]df 
a9L x'G5 . e"sDkLo l8hfOg ;+lxtfn] ljleGg k|s[ltsf] df6f] ePsf 
hldgsf nfuL km/s—km/s l8hfOg dfkb08 lbG5 ;fy} df6f]nfO{ 
s;/L auL{s/0f ug]{ eGg] klg atfpF5 .  

lrq #)=! M ;'gfdL t/+u — 7"nf] ;'gfdL cfpFbf ;d'Gb| lsgf/sf  
ejgx? 8'Ag ;S5g\ . 

;'gfdL t/+u

df6f]

s8f r§fg 

dfly pNn]lvt ;d:of gb]lvPklg ;fdfGotof ;'/lIft b]lvg] kxf8L 
e]usf 7f8f eL/x?df e"sDksf] ;dodf klx/f] hfg ;S5 -lrq 
#)=@_ . df6f]sf sdhf]/ t6aGwx? e"sDksf] k|efjn] t/nLs/0f jf 
kfZj{ km}nfj6 x'g;S5g\ . kxf8L e"efudf eL/af6 7"N7"nf r§fg jf 
kxf8sf] l9Ssf g} v:g] ;d:ofklg b]lvG5 . 

e"sDksf] a]nfdf w]/} nfdf ejg / emf]n'Ë] k"nh:tf rf}8fO sd ePsf 
;+/rgfd'lgsf] hldg xlNnbf ;+/rgfsf] ;a} :yfgdf e"sDkLo wSsfsf] 
ult Ps} gx'g ;S5  . Pp6} ;+/rgfsf] km/s—km/s :yfgdf km/s 
lsl;dsf] wSsf k'Ubf o;n] ;+/rgfdf cGo c;/x? klg NofpF5 . of] 
s'/fnfO{ ljz]if Vofn /fvL l8hfOg ug'{k5{ . 

lrq #)=@  M  cl:y/ le/fnf] kxf8L l9:sfx?—kxf8df klx/f] ljz]if  
rf;f]sf] ljifo xf] . 

lrq #)=# M ;g\ !(*% sf] d]lS;sf] e"sDk— :yfgLo :ynut k|ltlqmofsf] 
pbfx/0f — -s_ :yfgLo :ynut k|ltlqmofsf] pbfx/0f -v_ b'O{ km/s 

e"agf]6 ePsf :yndf k|j]u k|ltlqmof

cl:y/ x'g;Sg] 
hldg 

cl:y/ 
x'g;Sg] 

hldg 

df6f]

s8f r§fg 

-s_

;do

;dok|j
]u

 
k|j

]u
 

-v_

tfnsf] g/d 
df6f]

d]lS;sf] zx/ 

g/d df6f]sf] 
If]q r§fgL If]q 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+



60

husf] e"sDkLo ;'/IffTds l8hfOg (Seismic Design of 
Foundations)

alnof] / vlbnf] hldgdfyL agfO{+Psf] /fd|f] hun] g} e"sDksf] a]nfdf 
ejgdf sd Iflt k'Ug] s'/fsf] ;'lglZrttf lbG5  . hu /fd|f] ePg 
eg] hlt g} alnof];+u hudfyLsf] ;+/rgf agfPklg Tof] ;'/lIft 
/xb+}g . u'?Tj ef/sf nfuL hu l8hfOg ubf{ nfu' x'g] ;a} l;4fGtx? 
e"sDkLo ef/sf nfuL hu l8hfOg ubf{klg nfu' x'G5g\ . hu l8hfOg 
OlGhlgol/Ë ;DaGwL l;4fGtx? h:t} hldgsf] Ifdtf (Bearing 
Capacity of soil), hldg blAag] dfkb08 (Settlement Criteria) 
cflb e"sDk k|lt/f]wL ejg lgdf{0fsf nfuLklg ;fGble{s x'G5g\   . 
s'g}klg 7"nf ;+/rgf lgdf{0f kl/of]hgfsf nfuL ef}ule{s cWoog 
h?/L x'G5  . k/Dk/fut ?kdf rlncfPsf dfgs / z+s' 3';fpg] 
(Standard and cone penetration) afx]s lgdf{0f:ynd} ul/g] cGo 
kl/If0f h:t} ck?0f nx/ j]u kl/If0f (Shear wave velocity test), 
bafj ld6/ kl/If0f (Pressure meter test) klg ug{ ;lsG5 .  

ef}ule{s cj:yf tyf ;+/rgfut ljGof; / ef/sf] cfwf/df ;'xfpFbf] 
lsl;dsf] husf] 5gf}6 ul/g'k5{  . olb s8f k|s[ltsf] df6f] 5 eg] 
k|To]s lkn/sf] tn /flvg] xfQLkfO{n] (Isolated Footing) k|of{Kt 
x'g;S5 . t/, hux?nfO{ Ps cfk;df 6fO{ lad4f/f afFWg'kbf{ 6fO{ 
ladnfO{ lrq #)=# df b]vfO{Pem}+ husf] dfyL jf hu;+u} /fVg 
;lsG5  . t/, df6f] g/d k|s[ltsf] 5 eg] /fkm\6 (Raft) jf kfO{n 
(Pile) hu /fVg'kg]{ x'g;S5 . 

olb hldg t/nLs/0f x'g] ;Defjgf 5 eg] of t hldgdf ;'wf/ 
Nofpg'k5{ cyjf hu /fd|/L l8hfOg ul/Psf] x'g'k5{ . lrq gDa/ $ 
df b]vfO{Pem}+ o;f] ug{ ;lsof] eg] hf]lvdo'St df6f]sf] tx t/nLs/0f 
ePklg ejgdf Iflt k'Ub}g  . h:t} kfOn (Pile) / j]n (Well) hu 
l8hfOg ubf{ t/nLs[t x'g;Sg] txx?sf] df6f]sf] s7f]/tf (Stiffess) 
/ tfut (Strength) nfO{ gh/cGbfh ul/g'k5{ .  

kfZj{ km}nfj6 (Lateral Spreading) x'g ;Sg] If]qdf ejgn] rlr{g] 
If]qeGbf aflx/sf] hldgaf/] klg cWoog ug'{ h?/L x'G5  . ejg 
agfpg] hldg ;fgf] ePdf of] cem a9L h?/L x'G5   . hudf kg{ 
;Sg] ef/ ljZn]if0f ubf{ t/nLs/0f x'g] df6f]n] nufpg ;Sg] kfZj{ 
hf]/ (Lateral Thrust) nfO{ klg ljrf/ ul/g'k5{ . 

;Gbe{ ;fdfu|L
1.	 Kramer, S.L; (1996), Geotechnical Earthquake Engineering, Pren-

tice Hall, Inc;New Jersey, USA
2.	 Towhata,I; (2008), Geotechnical Earthquake Engineering, Spring-

er-Verlag, Berlin

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lrq #)=$ M df6f] t/nLs[t gx'g]  cj:yfsf nfuL husf] /fd|f] l8hfOg— 
9nfgsf 6fO{ aLd lkn/sf] dWoefuaf6 k[ys husf] dfyL /flvPsf] .

lrq #)=% M t/nLs/0f x'g] ;Defjgfo'St df6f]sf] nfuL  
kfO{n hu (Pile Foundation) -s_ t/nLs/0f  x'g'cl3  -v_ t/nLs/0f ePkl5

husf] Ifdtf l8hfOg (Capacity Design of Foundation)

7"nf] e"sDk u};s]kl5 husf] r]shfFr ug{ / dd{t;Def/ ug{ ;lhnf] 
x'Fb}g . cem, hudf x'g] Ifltn] ejgsf] l:y/tfdf klg k|efj kfb{5 . 
To;}n] e"sDkLo l8hfOg ubf{ 7"nf] e'OFrfnf]df hudf Iflt gk'Ug]u/L 
ul/g'k5{  . gf]S;fg x'g] g} eP ;f] lkn/df u/fpg' k5{  . of] wf/0ff 
…Ifdtf l8hfOg cjwf/0ffÚ (Capacity Design Concept) af6 
cfPsf] xf] -x]g'[{xf];\ e"sDk hfgsf/L—(_ . hu l8hfOg ubf{ lkn/ jf 
;+/rgfut uf/f]sf] clwstd tfut (Ultimate Flexural Capacity)  
eGbf a9L ef/sf] nfuL l8hfOg ug'{k5{ . 

;DalGwt e"sDk hfgsf/L

hfgsf/L )( M 	/fd|f] e"sDkLo sfo{ ;Dkfbgsf nfuL ejgdf g/dkgf 
s;/L Nofpg] < 

hfgsf/L #! M 	e"sDksf] a]nfdf ejgx? lsg efl:;G5g\ <

-s_

-v_

xfQLkfOn]
kfOndfyL 
/flvPsf] 
;+/rgf

t/nLs[t 
x'g ;Sg] 

df6f]sf] tx 

t/nLs[t ePsf] 
df6f]sf] txdfyL /x]
sf] df6f]sf] txn] 
ubf{ x'g] tGsfO{ 

t/nLs[t 
x'g ;Sg] 

df6f]sf] tx 

e"sDk dfu{bz{s ;'emfj #)
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e"sDk dfu{bz{s ;'emfj #!

e"sDksf] ;dodf ejgx? lsg hldgdf efl:;G5g\ < 

df6f]sf] t/nLs/0f eg]sf] s] xf] < 

e"sDksf] ;dodf kfgLdf 8'a]sf] anf}6] v's'nf] df6f]n] ag]sf] hldgdf 
ljz]if kl/l:ylt ;[hgf x'g cfpF5  . e"sDk hfFbf t];f]{ xNnfO{ jf 
ys{g sdhf]/ df6f]d'lgsf] cfwf/ r§fg x'Fb} To;dfyLsf] sdhf]/ 
;txdf km}lnb} hfG5 . kfgLdf 8'a]sf] v's'nf] df6f]sf s0fx?sf] aLrdf 
kfgL el/Psf] x'G5  . e"sDksf] 7"nf] wSsfdf v's'nf] anf}6] df6f]sf 
s0fx? glhs cfO{ df6f]sf] 3gTj a9\g vf]H5, o;f] x'Fbf kfgLdf 
bafj a9\5 . t/ kfgLsf] sl:;g] jf v'Drg] u'0f xF'b}g . lrq #!=!s 
df b]vfO{Pem}+ df6f]df /x]sf] kfgLn] t'?Gt lgsf; gkfPkl5 kfgLdf 
bafj a9\5 . o;n] df6f]sf] txsf] k|efjL bafj (Effective stress) 
nfO{ sd ul/lbG5 . sltko ;dodf t o:tf] k|efjL bafj z"Go;Dd 
k'U5 . o:tf] cj:yfdf df6f]n] cfkm\gf] ck?0f an (Shrear stress) k"/} 
u'dfpg ;S5 lsgls df6f]sf] ef/ af]Sg] tfut o;df ePsf] k|efjL 
bafjdf k5{ . /, df6f] afSnf] t/n kbfy{df ?kfGtl/t x'G5 . o;f] x'g] 
k|lqmofnfO{ g} hldgsf] t/nLs/0f elgG5 . o:tf] sdhf]/ e"v08df 
plePsf ejg 9Ng jf hldgd} bAg ;S5g\ -lrq !v_ . df6f]sf] u'0f 
(Soil Properties) / hldgsf] ultsf] ljz]iftf (Ground motion 
Characteristics) cg';f/ e"sDkn] hldgsf] s]xL ulx/fO{;Dd ck?0f 
bafj (Shear Stress) b]vfpg ;S5 . hxfF of] bafj df6f]sf] ck?0f 
an (Shear Strength) eGbf a9L x'G5, of] ulx/fO{eGbf dfyL hldg 
t/nLs/0f x'G5 -lrq #!=@_ . 

t/nLs/0fsf] ef}lts kl/0ffd (Physical Consequence of 
Liquefaction)

t/nLs/0fsf] ;dodf v's'nf] anf}6] df6f] / kfgL ldl:;Psf] bnbn] 
e"v08n] t/n kbfy{sf] h:tf] u'0f b]vfpF5 . t/nLs[t ePsf] hldg 
;dtn x'g vf]H5 . o;n] ubf{ tfnsf] ulx/fO{ 36\g] / afFwx? 9Ng 
;S5g\ . o;n] ;+/rgfx?df c;fWo} xflgsf/s k|efj NofpF5 .  

-s_ ;+/rgfx? efl:;g] jf dfyL pqg] (Sinking and uplifting 
of structure) 
ha kfgL / v's'nf] anf}6] df6f]sf] ld>0f t/nLs/0f x'G5, ;+/rgfx? 
lrq # df b]vfO{+Pem}+ 9Ng jf hldgdf wl:;g vf]H5g\  . sltko 
;Gbe{df ejgsf] s'g} efudfq bAg vf]H5 / ejg 9lNsG5 . sltko 
;dodf hldgd'lgsf ;/rgf dfyL p7\g] ;d:ofklg b]lvG5  . 
t/nLs/0f ePsf] hldgsf] t'ngfdf e"ldut ;+/rgfsf] 3gTj sd 
ePdf To:Tff ;+/rgf hldgdfyL cfpF5g\ . 

lrq #!=! M e"sDksf] wSsfn] t/nLs/0f ePsf] hldg 
-s_ t/nLs/0fsf] k|lqmof -v_ hfkfgsf] lguf6fdf ;g\ !(^$ sf] 

e"sDkdf Ifltu|:t ePsf ejgx?

kfgLsf] 
;tx

kfgL 
ldl:;Psf] 
n]bf] df6f] 
dfyLlt/ 

hfG5

v's'nf] df6f]  

r§fg 
-s_

-v_

lrq #!=@ M t/nLs/0f ePsf] df6f]sf] tx — t/nLs[t df6f]sf] tx 
hldgsf] dflyNnf] txeGbf ulx/fO{df x'g;S5 . 

u
lx

/f
O{ 

e"sDkn] lgDTofPsf] 
ck?0f tgfj 

df6f]sf] ck?0f an 
Ifdtf

t/nLs[t 
df6f] 

df6f]df bafj

lrq #!=# M hldgdf ba]sf / hldgdfyL pq]sf ;+/rgf–
efl:;Psf] ejg, hldgdfyL plqPsf] zf}rfnosf] 6\ofÍL,;g\ !(^$ sf] 

lgufxf e"sDk, hfkfg

-v_ df6f]sf] km}nfj6 / kfZj{ ljkmntf (Slope Failures and 
Lateral Spreading)
ha hldgeGbf tnsf] ;txsf] df6f]n] ef/ axg Ifdtf u'dfpF5, 
TofeGbf dfyLsf] hldgsf] tx t];f]{ lbzflt/ rNg jf lrlKng vf]H5 . 
of] ;d:of kfFr l8u|LeGbf a9L le/fnf]kg ePsf v's'nf] df6f]n] 
ag]sf hldgdf a9L b]lvG5  . lrq #!=$s df b]vfO{Pem}+ le/fnf] 
hldgdf 7"N7"nf] e"v08sf] ef/ yfDg g;s]/ v's'nf] anf}6] df6f] 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+



62

ePsf] 7fpFdf 7"N7"nf] klx/f]klg hfg ;S5 . hldg v's'nf] jf vfFlbPsf] 
ePklg hldgsf] ;txsf] le/fnf]kg # l8u|LeGbf sd 5 eg] 7"N7"nf 
df6fsf 6'qmfx? cuf8L a9\g] qmddf o;eGbf k5f8L /x]sf] df6fsf 
7"N7"nf l9Ssfx?nfO{ 6'qmf agfpF5 . o;n] ubf{ o:tf] l9Ssfdf ag]sf 
;+/rgfx? wl:;g jf cl:y/ x'g ;S5g\  . df6f]sf] t;f]{ km}nfj6sf] 
sf/0fn] e"v08 otfptf ;bf{ o;n] ;+/rgfx?sf] hudf bjfa a9fO{ 
hudf uDeL/ Iflt k'¥ofpg ;S5 . 

;Gbe{ ;fdfu|L
1.	 Kramer, S.L; (1996), Geotechnical Earthquake Engineering, Pren-

tice Hall, Inc;New Jersey, USA
2.	 Towhata,I; (2008), Geotechnical Earthquake Engineering, Spring-

er-Verlag, Berlin

of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf]  . ljifoj:t' tf]8df]8 
gu/L / s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5  . xfd|f] Od]n 7]ufgf  
nicee@iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5  . of] ;fdfu|L xfd|f] j]a;fO{6 
www.nicee.org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8

lrq #!=$ M hldgsf] t];f]{ km}nfj6 — -s_  7f8f] le/fnf] hldgdf e":vng 
-v_ sd le/fnf] hldgsf] w:;fO{ 

lrq #!=% M t/nLs/0f lgoGq0fsf pkfox? — tLg ljsNk

t/nLs/0f 
x'g;Sg] df6f] 

k'gM eg]{ 

vflbPsf] df6f]

t/nLs/0f x'g;Sg] df6f] 

-s_

-v_

t/nLs/0fnfO{ k|efj kfg]{ tTjx? (Parameters Influencing 
Liquefaction) 
df6f] t/nLs[t x'g] k|lqmof tnsf tTjx?df e/ kb{5 . 

-s_ df6f]sf] u'0f (Soil Properties)
kfgLdf 8'a]sf], Ps} cfsf/sf] s0f ePsf] v's'nf] anf}6] df6f]df 
t/nLs/0fsf] ;d:of a9L x'g] ;Defjgf /xG5 . anf}6] df6f]df klg 
afn'jf;+u w]/} dl;gf] df6f] (Silt) ldl:;Psf] 5 eg] t/nLs/0f 
x'g;S5 . v's'nf] anf}6] df6f]n] ag]sf] e"v08 t/nLs/0f x'g] ;Defjgf 
a9L x'G5 . o;}u/L dl;gf s0fx?af6 ag]sf] df6f] 7"nf s0faf6 ag]sf] 
df6f], lu§L, lrD6\ofO{nf] df6f]eGbf Hofbf t/nLs[t x'g] ;Defjgf 
x'G5 . 

-v_ e"sDksf ys{gsf ljz]iftfx? (Earthquake Shaking 
Characteristics) 
e"sDksf] ys{gsf] tLa|tf a9\b} hfFbf df6f]df bafj tyf v'DRofO{ 
a9\5 / df6f] t/nLs/0f x'g;S5 . 7"nf] / nfdf] ;dosf] ys{gn] klg 
df6f]df blag] / v'lDrg] k|lqmof w]/}k6s / hf]8n] x'G5 . h;n] ubf{ 
t/nLs/0f x'g] ;Defjgf a9L x'G5 .  

-u_ ef}ule{s cj:yf (Geologic Conditions) 
s]xL ef}ule{s k|s[ofx?n] klg Ps} cfsf/sf df6fsf s0fx?nfO{ Ps} 
7fpFdf y'k|f] nufpF5 . h:t}  xfjfn] p8fP/ y'lk|Psf df6fsf s0fx? 
ldn]/ ag]sf] e"v08 (Aeolian Soil) , gbLn] hDdf kf/]sf] df6f]sf] 
txtx y'lk|P/ ag]sf] e"v08 (Fluvial Soil) x? sdhf]/ k|s[ltsf 
x'G5g\ . o:tf hldg t/nLs/0f x'g] ;Defjgf a9L x'G5 . 

t/nLs/0fnfO{ lgoGq0f ug]{ pkfox? 

t/nLs/0fnfO{ lgoGq0f ug{ lgDg lnlvt pkfox? canDag ug{ 
;lsG5 . 

-s_ df6f]sf] t/nLs/0f k|lt/f]wL Ifdtf a9fpg] M o;sf nfuL v's'nf] 
df6f]sf] 3gTj a9fpg'k5{  . 3gTj a9fpgfsf nfuL lrq %s df 
b]vfO{Pem}+ efO{a|]6/sf] ;xfotfn] df6f]nfO{ vlb+nf] kfg{ ;lsG5, 

h'g k|lqmofnfO{ Vibro Compaction elgG5  . Tof] afx]s Impact 
Compaction eGg] pkfoklg canDag ug{ ;lsG5, o;sf nfuL 
xfO8«f]lns x\ofDd/sf] k|of]u ul/G5  . o; afx]s k|];/ u|fpl6ª 
(Pressure Grouting—hldgnfO{ vlbnf] agfpg /;folgs kbfy{sf] 
k|of]u) 4f/f klg t/nLs/0fnfO{ lgoGq0f ug{ ;lsG5 . 

-v_ hldgdf e"sDksf] c;/ sd ug]{ pkfo ckgfpg ;lsG5  . 
t/nLs/0f kfgLsf] pkl:yltdf dfq x'g] ePsf]n] kfgLsf] lgsf; vf]nL 
t/nLs/0f k|s[ofnfO{ lgd"{n kfg{ ;lsG5  . o;sf nfuL lrq %v 
df b]vfO{Pem}+ 9'Ëfsf lkn/ k|of]u ul/G5  . ;f]xL lrqdf b]vfO{Pem}+ 
hldgdfyL ef/ yk u/L (Surcharge) df6f]df /x]sf] kfgLnfO{ aflx/ 
k7fpg ;lsG5 . 

-u_ t/nLs/0f x'g] df6f]sf] tx g} x6fpg' csf]{ pQd ljsNk x'g;S5 . 
cyjf t/nLs/0f x'g] df6f]sf] tx g} l5rf]Ng] u/L l:y/ kfO{n (Anchor 
Pile) k|of]u u/]/ klg t/nLs/0fsf] c;/nfO{ sd ug{ ;lsG5 . 

e"sDk;+u ;DalGwt hfgsf/L

hfgsf/L #) M 	e"sDk k|lt/f]wL ejgsf] l8hfOgdf husf] dxTj 
s:tf] 5 <

d"n df6f]

9'Ëfsf lkn/x? 

hldgsf] d"n ;tx 

t/nLs/0f x'g;Sg] df6f] 

t/nLs[t df6f] 

hldgsf] ;txt n emfl/Psf] 

hldgsf] gofF ;tx 

clwsef/ clwsef/ 

kfgLsf] lgsf;

df6f]df 
/x]sf] 
kfgLsf] 
bafj

efO{a|]6/

e"sDk dfu{bz{s ;'emfj #!
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e"sDk dfu{bz{s ;'emfj #@

e"sDk k|lt/f]wL ejg lgdf{0fdf u'0f:t/ lsg dxTjk"0f{ 5 <  

u'0f:t/ / e"sDkLo ;'/Iff 

e"sDksf] ;dodf ejgsf] ;'/Iffsf] ;'lglZrttfsf] nfuL u'0f:t/tf 
c;fWo} dxTjk"0f{ 5 . e"sDk k|lt/f]wL ejg lgdf{0fsf nfuL lgdf{0fsf] 
x/]s r/0fdf pko'{St sbd rfNg' h?/L 5  . o;f] x'g ;s]g eg] 
ejgsf] h'g c+z jf v08 sdhf]/ 5, e"sDksf] a]nfdf To} efu 
eTsg ;S5 . 

e"sDkafx]s c? lsl;dsf ef/ af]Sgsf nfuL ejg lgdf{0fdf 
u'0f:t/tf rflxG5 . t/, oxfF Pp6f dxTjk"0f{ km/s 5 . u'?Tj ef/sf 
nfuL l8hfOg ul/Psf] ejgdf cfpg;Sg] u'?Tj ef/eGbf a9L -@ 
jf # u'0ff_ sf nfuL l8hfOg ul/G5  . o; sf/0fn] ejgdf s]xL 
sdhf]/Lx? ePklg ejgdf gf]S;fg eO{ xfNb}g . lsgsL l8hfOg a9L 
u'?Tj ef/sf nfuL ul/Psf] x'G5 . 

csf]{tkm{, e"sDksf] k|efj k|lt/f]w ug{ ejg l8hfOg ubf{ t];f]{ 
e"sDkLo ef/ e"sDk cfpFbf xfdLn] cg'ej ug]{ ys{geGbf w]/} sd    
ys{gsf nfuL l8hfOg ul/G5  . of] l8hfOg ul/g] ef/ e"sDksf] 
;dodf ejgdf s'g} gf]S;fg gx'gsf nfuL l8hfOg ul/g] ef/eGbf 
!) u'0ff;Dd sd x'g ;S5  . o;f] x'g'sf] sf/0f e"sDk la/n}dfq 
cfpg] ePsf]n] xf] . 

e"sDk k|lt/f]wL dfkb08 Vofn gu/L agfO{+g] ;fdfGo ejgx? 7"nf] 
e"sDk hfFbf w]/} Ifltu|:t x'G5g\ . ejgsf x/]s ;+/rgfut cËx?n] 
e"sDksf] a]nfdf s'g} g s'g} ef/ af]Sg} kg]{ x'G5  . 7"nf] e"sDksf] 
a]nfdf oL cËx? sl7g kl/Iffsf] 38Laf6 u'h|G5g\  . o;sf/0f 
;+/rgfut cËx?df x'g] sdhf]/Ln] ubf{ kl/0ffd logLx?df ;dok"j{ 
(Premature), cgfjZos (Unwanted) jf ;'lglZrt ug{ g;lsg] 
(Unwarranted) Ifltx? x'g ;S5g\ lsgsL ejg sd e"sDkLo 
ef/sf nfuL l8hfOg ul/Psf] x'G5 . e"sDk u};s]kl5 sd u'0f:t/Lo 
lgdf{0fsf] c;/ k|i6 ?kdf b]lvG5  . sd;n lgdf{0fsf gsf/fTds 
kl/0ffdx? cfkm} k|li6G5g\  . To;sf/0f e"sDk k|lt/f]wL lgdf{0fdf 
u'0f:t/Lo lgdf{0fsf] clt w]/} dxTj 5 . 

u'0f:t/ lgoGq0f eg]sf] s] xf] < 

u'0f:t/ lgoGq0f ug'{ eg]sf] lj1fg;Ddt cjwf/0ffdf cfwfl/s / 
Joj;flos ?kdf clwstd :jLsfo{ ePsf dfgs l;4fGtsf] k|of]u 
ug'{ xf] . e"sDk k|lt/f]wL ejg lgdf{0fsf] k|To]s r/0fdf o;sf] kfngf 
ug'{ h?/L 5 . tL r/0fx? lgDgfg';f/ 5g\ . 

-s_ ;+/rgfut ljGof; cjwf/0ff (Conceptualizing 
Structural Configuration)

ejgsf] plrt ljGof;sf] nfuL jf:t'sf/ (Architect) / ;+/rgfut 
OlGhlgo/ (Structural Engineer) sf] sfddf /fd|f] ;fd~h:otf h?/L 
5 tfls ejgsf] /fd|f] 9fFrf l8hfOg ug{ ;lsof];\ . 

-v_ ;+/rgfsf] l8hfOg (Designing the Structure)

;+/rgfut l8hfOg ubf{ ;+/rgfut OlGhlgo/n] c;fWo} ;fjwfgL 
ckgfpg' h?/L 5 . ;+/rgfut ljZn]if0f ubf{ s]xL q'6L ePdf To;n] 
ejg lgdf{0fdf g/fd|f] kl/0ffd lgDTofpF5  . ;+/rgf l8hfOg ubf{ 
dfgs ;'/IffTds cjwf/0ff / l8hfOg dfkb08 kfngf ug'{kg]{ x'G5 . 

-u_ ;+/rgfut gS;fsf] tof/L 

;+/rgfut OlGhlgo/ / gS;f+sg ug]{ AolSt (Draftperson)n] a[xQ/ 
?kdf ;xL gS;f / To;sf lj:t[t ljj/0fx? tof/ kfg'{ kb{5 .

-3_ lgdf{0f ;fdfu|Lsf] 5gf}6 

ljlzi6Ls/0fdf (Specification) pNn]v ePcg';f/sf u'0f:t/Lo 
;fdfu|Lsf] 5gf}6 lgdf{0f Joj;foLn] ug'{kb{5 . of] s'/fdf p;n] k"0f{ 
?kdf Wofg lbg'k5{. 

-ª_ lgdf{0f:yndf ;+/rgfut gS;fsf] ?kfGt/0f 

;Ifd lgdf{0f OlGhlgo/ (Construction Engineer)n] O{dfGbf/Lk"j{s 
gS;fdf eP adf]lhdsf s'/fnfO{ lgdf{0fsf qmddf k"0f{ ?kdf kfngf 
u/fpg' kb{5  . gS;fdf ePsf] ljj/0fsf] k|ltlaDa lgdf{0f :yndf 
emNsg' kb{5 . o;sf nfuL tfnLd kfPsf bIf lgdf{0fsdL{sf] vfFrf] 
kb{5 . 

-r_ lgdf{0fkl5sf ultljlw ;~rfngsf] bfloTj 

dd{t sfo{ x]g]{ OlGhlgo/n] lgdf{0f ;lsPkl5sf] dd{t;DaGwL 
bL3{sflng of]hgf agfO{ nfu' ug'{k5{  . lgdf{0fkl5 ;+/rgfut Iflt 
/f]Sg / ejgnfO{ c? lsl;dsf Iflt -kfgL r'lxg] nufotsf ;d:of_ 
k'Ugaf6 arfpg o;f] ul/g' h?/L 5 . 

u'0f:t/sf] ;'lglZrrtf eg]sf] s] xf] < 

l8hfOg / lgdf{0fsf] qmddf Joj;flos bIftf ePsf k/fdz{bftfx?nfO{ 
t];|f] kIfsf ?kdf lgo'St u/L ltgLx?4f/f lgikIf 9+un] :jtGq ?kdf 
cg'udg / d"NofÍg u/fOg'kb{5 . of] 6Lddf l8hfOg / lgdf{0f sfo{df 
;+nUg AolStx? /xg' x'Fb}g  . of] 6Ldn] lgdf{0f sfo{sf] u'0f:t/sf] 
;'lglZrttf ub{5 . dfyL pNn]lvt ;a} r/0fdf t];f]{ kIfaf6 cg'udg 
/ d"NofÍg u/fpg' h?/L 5 . 

u'0f:t/sf] ;'lglZrttf s;/L ug{ ;lsG5 < 

ejg sfof{Tds (Functional), ;'/lIft / l6sfp ePsf] ;'lglZrttfsf] 
nfuL 3/wgL / lgdf{0f Joj;foL Joj;foL lhDd]jf/ x'g'k5{  . 
o;afx]s Tof] ejg x]bf{ ;'Gb/ / sd nfutdf lgdf{0f ePsf] klg 
x'g'k¥of] . ejg lgdf{0f k|lqmofdf ;+nUg ;a} hgfaf6 /fd|f] sfd eof] 
eg]dfq} u'0f:t/sf] ;'lglZrttf ug{ ;lsG5 . jf:t'sf/ (Architect), 
;+/rgfut OlGhlgo/ (Structural Engineer), gS;f+sg ug]{ AolSt 
(Draftsperson) , lgdf{0f Joj;foL, lgdf{0f :yndf vl6g] OlGhlgo/ 
(Site Engineer), lgdf{0fsdL{ -l;sdL{, 8sdL{, HofdL_ dd{t sfo{sf 
nfuL lhDd]jf/ OlGhlgo/ (Maintenance Engineer) ;a}n] lgdf{0f 
dfkb08 / ;+lxtfsf] /fd|/L kfngf ug'{kb{5 . s'g} Pp6f ultlalw a9L 
dxTjk"0f{ / csf]{ ultlalw sd dxTjk"0f{ eGg] x'Fb}g  . e"sDk clt 
k|efljt If]qdf hlt;'s} /fd|/L jf a9L ef/sf nfuL ejg l8hfOg 
ul/Pklg u'0f:t/Lo lgdf{0f sfo{ x'g ;s]g eg] To;n] e"sDkLo 
;'/Iffsf] ;'lglZrttf lb+b}g . Pp6f dfq} ;/f]sf/jfnfaf6 nfk/jfxL 
x'g uof] eg]klg ejgsf] k"0f{ ;'/IffTds Ifdtf vt/fdf kg{ hfG5 . 

3/wgLn] lgDg sfo{sf nfuL bIf k/fdz{bftfsf] k/fdz{ ;]jf lng' 
h?/L 5 . 

e"sDk k|lt/f]wL 
ejg l8hfOg / 
lgdf{0faf/] a'emf}+
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-s_ 	lgdf{0f :yndf x'g] e"sDkLo hf]lvdsf] /fd|f] a'emfO{ / cfsng . 

-v_ 	k|rlnt dfkb08, lgb]{lzsf / ljlzi7Ls/0f cg';f/sf] pko'{St 
l8hfOg . 

-u_ 	:jtGq k/fdz{bftf jf lj1x?af6 ;dLIff .

-3_ 	u'0f:t/Lo lgdf{0f ;fdfu|Lsf] vl/b . 

-ª_ 	xf]lzof/Lk"j{s ejgsf] lgdf{0f . 

-r_ 	lgdf{0f sfo{sf] :jtGq d"NofÍg .

-5_ 	ejgnfO{ h]sf] nfuL l8hfOg ul/Psf] xf], To;}sf nfuL pkof]u . 

oL s'g}klg r/0fdf ;Demf}tf ul/of] eg] ejg pkof]u ug]{ JolStsf] 
hLjg vt/fdf kg{ ;S5 . ejgleqsf ;fdfu|Lx?df klg Iflt k'Ug 
;S5 . 

dfyL pNN]lvt s'/fx?sf] k"0f{ kfngfsf] nfuL ;Ifd / Joj;flos 
jf:t'sf/ / OlGhlgo/x?sf] vfFrf] kb{5 . tL Joj;flos AolStx?;+u 
o:t} k|s[ltsf] sfd u/]sf] /fd|f] cg'ej x'g' h?/L 5 . 

e"sDk k|lt/f]wL ejg l8hfOg / lgdf{0f sfo{df 3/wgLn] ljleGg 
;d:of em]Ng'kg]{ x'G5 . tL lgDgfg';f/ 5g\ . 

-s_ ;Ifd÷ of]Uo jf:t'sf/ / OlGhlgo/ vf]Hg] sfd 

e"sDk k|lt/f]wL ejg lgdf{0f;+u ;DalGwt ljleGg dfkb08 / 
ljlzi7Ls/0fx? (Specifications) 5g\  . tLaf/] OlGhlgo/ / 
jf:t'sf/nfO{ /fd|f] 1fg x'g' h?/L 5  . jf:t'sf/ / OlGhlgo/sf 
nfuL nfu' ul/Psf] kf7\oqmddf ljZjljb\ofnox?n] e"sDk k|lt/f]wL 
ejg l8hfOg;+u ;DalGwt cWoogsf] ;'lglZrttf u/]sf 5}gg\  . 
To;sf/0f cEof;/t ;a} jf:t'sf/ / OlGhlgo/n] e"sDk k|lt/f]wL 
ejg lgdf{0f;+u ;DalGwt s'/fx? hfg]s} 5g\ eg]/ 7f]s'jf ug{klg 
;ls+b}g . To;}n] of]Uo / ;Ifd OlGhlgo/ tyf jf:t'sf/ vf]Hg] qmddf 
3/wgLn] emGem6 a]xf]g'{kg]{ x'g;S5  . To;sf/0f ;/sf/n] g} /fd|f] 
k|0ffnL ljsf; u/L o:tf] cEof; ug]{ OlGhlgo/ / jf:t'sf/x?sf nfuL 
Ifdtfdf cfwfl/t nfO;]G; k|0ffnL nfu' ug'{k5{, h;n] 3/wgLnfO{ 
e"sDk k|lt/f]wL ejg l8hfOgdf ;3fpg ;s"g\ . 

-v_ ejg ;+lxtfsf] kfngf / gu/kflnsf4f/f cg'udg / lgoGq0f 

:yfgLo lgsfodf jf:t'sf/ / OlGhlgo/ lgo'St x'g' h?/L 5, h;n] 
ejg ;+lxtf / pklgodx? (Byelaws) sf] kfngf u/fpg ;s"g tfls 
ejgsf] ;'/Iff ;'lglZrt ug{ ;lsof];\ . t/, Joj;flos AolStx?sf] 
:jod;]jL sfo{af6 dfq of] ;Dej 5}g . o;sf] kl/kfngfsf nfuL 
:yfgLo kbflwsf/Lx? lhDd]jf/ x'g'k5{ . t/, tfnLdk|fKt k|fljlwssf] 
cefjdf w]/} xb;Dd of] ;Dej gx'g ;S5 . o;sf] csf]{ ljsNksf] 
?kdf e"sDk ;'/Iff clea[l4sf nfuL :jtGq k/fdz{bftfaf6 klg 
l8hfOg / lgdf{0fsf] ;ldIff u/fpg ;lsG5 .  

-u_ hf]lvd cfFsng cWoog 

e"sDksf] hf]lvd cfFsng ubf{ ;a} vfn] clglZrttfx? ljrf/ k'¥ofOg' 
k5{  . ;;fgf ejgx?sf nfuL /fli6«o ejg ;+lxtf nfu' u/fpg' 
pko'{St x'G5  . t/, a9L dxTjsf 7"N7"nf ejg agfpg] k|of]hgsf 
nfuL ;Ifd e"ue{lab\, e"sDklab\, ef}ule{s 1fg /fVg] OlGhlgo/, 
;+/rgfut OlGhlgo/sf] k/fdz{ ;]jf lng' h?/L x'G5 . 

l8hfOg gS;fnfO{ O{dfGbf/Ltfk"j{s ejgsf] ?kdf lgdf{0f :yndf 
?kfGt/0f ug]{ sfo{ ;xh 5}g . t/, e"sDkLo ;'/Iffsf] ;'lglZrttfsf] 
nfuL o;f] x'g' h?/L 5 . 3/wgLn] ;Ifd lgdf{0fsdL{sf] 5gf}6 ug{ 
h?/L 5, h;n] ejg lgdf{0f;DaGwL /0fgLltx? canDag ub}{ 
e"sDk k|lt/f]wfTds ejg lgdf{0f ug{ ;s"g\ . lgdf{0fsdL{n] u'0f:t/ 
lgoGq0fsf pkfo ejg lgdf{0fsf] k|To]s r/0fdf canDag u/fpg' 

h?/L 5  . t/, ejg lgdf{0fdf k|of]u x'g] ;d:t ;fdfu|Lx? k|of]u 
ug'{cl3 :jtGq lgsfon] u'0f:t/sf] ;'lglZrttf ug'{ h?/L 5  . 
lgdf{0f :yndf vl6Psf OlGhlgo/n] klg ;'k/Lj]If0f ug]{ qmddf tL 
;fdfu|Lsf] u'0f:t/Lotf hfFr ug'{ h?/L 5  . OlGhlgo/n] e"sDkLo 
;'/IffTds l8hfOg / lgdf{0fsf kIfaf/] /fd|/L hfg]—a'em]sf] x'g'k5{ . 
of] ;a} x'gsf nfuL Ifdtfdf cfwfl/t lgdf{0f OlGhlgo/ nfO;]G; 
k|0ffnL / lgdf{0fsdL{sf nfuL klg k|df0fkq nfu' x'g' h?/L 5 . 

Joj;flos dof{bf (Professional Ethics)

e"sDk k|lt/f]wL l8hfOg / lgdf{0f sfo{ Tolta]nf dfq} ;Dej x'G5, 
ha o; sfo{df ;+nUg ;a}hgfn] pRr Joj;flos dof{bfsf] kfngf 
ub{5g\ . /fd|f] lgdf{0fsfo{ Tolta]nf dfq} ;kmntfk"j{s ;DkGg x'G5, 
ha lgDglnlvt # j6f q'6L /f]Sg ;lsPsf] x'G5— clek|fout q'6L, 
cjwf/0fut q'6L / sfof{Gjogdf q'6L . clek|fout jf lgotjz ul/g] 
q'6L Joj;flos dof{bf;+u hf]l8Psf] ljifo xf] . t/, cjwf/0ffut / 
sfof{Gjogdf x'g] q'6L AolStsf] Ifdtf;+u ;DalGwt ljifo x'g\ . t/, 
cfkm\gf] Joj;flos bIftf / Ifdtf aflx/sf] sfdsf] lhDdf lng' / 
To;df /dfpg' Joj;flos dof{bfleq kb}{g  . olb sf]xL k|fljlwsn] 
;xL k|lqmof kfngf ug{ g;Sg] dx;'; ubf{ub}{ klg sfddf ;+nUg 
e}/xG5 eg] Tof]klg Joj;flos dof{bfleq kb}{g . /, sf]xL OlGhlgo/ 
;+/rgfut nfut 36fpg k|rlnt ;+lxtfsf] kfngf ub}{g eg] Tof] 
sfo{klg Joj;flos dof{bfleq kb}{g . 

;fj{hlgs pkof]usf nfuL agfO{+Psf ;+/rgfx? /fHon] lbPsf 
;'ljwfsf] ?kdf gful/sn] ;'/lIft dfgL lgjf{w ?kn] pkof]u ub{5g\ . 
pbfx/0fsf nfuL k"nnfO{ ;'/lIft dfgL ;a}n] k"ndfyL uf8L xfFS5g\ . 
To;sf/0f To:tf ;+/rgfsf] l8hfOgdf pRr OlGhlgol/Ë dof{bfsf] 
kfngf x'g' h?/L 5 . oL s'/fx? sfg"gL eGbfklg Joj;flos dof{bf;+u 
a9L lgs6 5g\  . t/, sltko cj:yfdf o:tf cK7]/fsf] pGd"ng 
ug'{kg]{ klg x'G5  . gLltlgod / k|lqmofsf s]xL pbfx/0f o;k|sf/ 
5g\  . -s_ Ifdtfdf cfwfl/t nfO{;]G; k|0ffnL, h;n] cEof; ug]{ 
JolStsf] l8hfOg / lgdf{0f;DaGwL Go"gtd ;Lksf] ;'lglZrttf u5{ . 
-v_ lgodg ug]{ k|0ffnL, h;n] uNtL ug]{nfO{ t'?Gt b08;hfo ug{ 
;sf];\  . o:tf k|fjwfgx? sltko b]zdf nfu' e};s]sf klg 5g\  . 
ef/t, g]kfn nufotsf b]zdf klg oL Joj:yf nfu' x'g' h?/L 5 . 

e"sDk;+u ;DalGwt hfgsf/L

hfgsf/L )( M /fd|f] e"sDkLo sfo{ ;Dkfbgsf nfuL ejgdf g/dkgf 
s;/L Nofpg] < 

e"sDk hfgsf/L #@

;Gbe{ ;fdfu|L
1.	 Bellet, D; (2006), Fundamental concepts and Principles for Assur-

ing Acceptable performance of Schools and the Education sys-
tem, Chapter 10, Keeping school safe in Earthquakes, Overseas 
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of] ;fdfu|L cfOcfO6L, sfgk'/ / aLPd6LkL;Lsf] af}l4s ;DklQ xf] . ljifoj:t' tf]8df]8 gu/L 
/ s[t1tf 1fkg ;lxt of] ;fdfu|L k'gMk|sfzg ug{ ;lsg]5 . xfd|f] Od]n 7]ufgf nicee@
iitk.ac.in df ;Nnfx ;'emfj k7fpg ;Sg'x'g]5 . of] ;fdfu|L xfd|f] j]a;fO{6 www.nicee.
org jf www.bmtpc.org df x]g{ ;lsg]5 . 

n]vs 	 M ;L=jL=cf/= d"lt{, Ol08og OlG:6Ro"6 ckm  
 6]Sgf]nf]hL, hf]wk'/, ef/t

k|fof]hs 	 M ejg lgdf{0f ;fdfu|L / k|ljlw k|jw{g kl/ifb 		
	gofFlbNnL, ef/t  

cg'jfbs 	 M ldng aufn], egf{s'n/ cfls{6]Sr/, sf7df8f}+   
kl/dfh{gstf{	M lht]Gb| s'df/ af]y/f, ldofdf]6f] OG6/g]zgn, 		

	Go"lhNofG8





g]kfnL ;+:s/0f cg'jfb tyf k|sfzg M 

;+o'St /fi6«;+3Lo ljsf; sfo{qmd÷a[xQ/ ljkb hf]lvd Joj:yfkg sfo{qmd
8]:s kl/of]hgf sfof{no,;~ro sf]if ejg,rf}yf] tNnf, nlntk'/, g]kfn
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