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,sfrgkfld esgjkc lsrqvksa dk lajpukRed ewY;kadu vkSj lsok thou dky dk foLrkj

jktho xxZ] vkyksd jkBkSj] ;ksfxanj flag ,oa lqjsUnz oekZ
lsrq ,oa lajpuk izHkkx] lh,lvkbZvkj&dsUnzh; lM+d vuqla/kku laLFkku] ubZ fnYyh 110 025

lkjka'k % cqfu;knh vko';drkvksa dks iwjk djus ds ckn ,d lH;rk ds egRoiw.kZ igyqvksa esa laLÑfr vkSj fojklr dks 'kkfey fd;k tkrk gSaA fojklr lajpuk,a
ftUgsa Lekjd Hkh dgk tkrk gS] vkerkSj ij dkQh iqjkuh gSa vkSj dbZ rks lkS lky ls Hkh vf/kd iqjkuh gks ldrh gSaA lsrqvksa ds ekeys esa] dksM @ekudksa ds vuqlkj
budk thou dky 50 o"kZ ls 75 o"kZ gSA blds vykok] fojklr dh lajpukvksa esa iz;qä lkexzh bl ek;us esa vf}rh; gSA fuekZ.k ds le; jpuk ds ekid vkSj
nwljs lkexzh ds fooj.k vkerkSj ij miyC/k ugha gksrs gSaA blfy,] iqyksa lfgr fojklr lajpukvksa ds v/;;u ,oa vkdyu djuk ,d pqukSrhiw.kZ dk;Z gSA bl
laca/k esa] fnYyh ds dqN gsfjVst fcztksa dk v/;;u fd;k x;k gS vkSj yky fdyk vkSj lyhex<+ fdys dks tksM+us okys iqy ds ifj.kkeksa ds ckjs esa ppkZ dh xbZ gSA
v/;;u dh i)fr esa lkbV MsVk ¼T;kfefr½] la[;kRed ekWMfyax] LFky ij iz;ksxkRed v/;;u vkSj mi;ksxh fu"d"kks± dk laxzg Hkh 'kkfey gSA daiu vkSj py jgk
;krk;kr] iqy dks izHkkfor djrk gS] iqy fnYyh esa fjax jksM uked izeq[k lM+d ij fLFkr gSA iqy ds fujarj mi;ksx ds fy, fd;k x;k ;g v/;;u ennxkj fl)
gksxkA
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Abstract
Culture and heritage are important aspects of a civilization after meeting basic needs. The heritage structures also called monuments are
generally quite old and may be ever older than hundred years. In case of bridges, the life span as stated by codes/ standards is 50 years to 75
years.  Further, the material used in heritage structures are unique in sense the composition at the time of construction is generally not available.
Therefore, it is a challenging task to assess the performance of the heritage structures including bridges. In this respect, some of the heritage
bridge s in Delhi have been studied and results of one bridge connecting the Red fort and Salimgarh fort namely Mangi Bridge are discussed. The
methodology of study involves collection of site data (geometry), numerical modelling, experimental studies at the site and useful inferences. The
vibration study and the ongoing traffic affects the bridge as the bridge lies on the major arterial road called Ring Road in Delhi. The study will be
helpful for continued use of the bridge.

izLrkouk
fnYyh ds ikl fdyksa] bekjrksa vkSj iqyksa tSlh fojklr lajpukvksa

dk le`) HkaMkj gSA iqyksa ds :i esa egRoiw.kZ lajpuk,a yksM
izfrjks/k esa o`f) dh ekax djrh gSa tcfd rkdr izfrjks/k le;
chrus ds lkFk ?kV tkrh gSA blfy,] ,slh lajpukvksa dks izpfyr
yksM izfrjks/k dh ekax dks iwjk djus ds fy, etcwr cukus ;k
iquLFkkZiuk dk;ks± dh vko';drk gksrh gSA fnYyh esa yky fdyk
vkSj lyhex<+ fdys dks tksM+us okyk ,d iqy ,d ,slk ,frgkfld

fczt gS ftls dsl LVMh ds fy, fy;k x;k gSA b±V fpukbZ iqy
dh LFkkiuk e`nk nzohHkwr vfrlaosnu'khy ;equk tyks<+ ij dh
x;h gSA bl iqy dk fuekZ.k ;equk&unh dh /kkjk ij fd;k x;k
Fkk] ysfdu o"kks± chrus ds lkFk unh us vius cgko dks iqy ls
nwj LFkkukarfjr dj fn;k gS vkSj vc ,d izeq[k lM+d iqy ds
uhps ls xqtj jgh gSA bl v/;;u esa, feêh lajpuk vkSj
laHkkfor nzohdj.k izHkko dh tkap djus okys ,d 3 Mh
,QbZ,e fo'ys"k.k fd;k x;k gSA tc dksbZ e`nk nzohdj.k ugha
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ifj.kke ,oa foospuk
vyx&vyx yksfMax vkSj nks feêh dh fLFkfr;ksa ds rgr

vf/kdre ruko ds lkFk&lkFk e`nk xSj&rjyhÑr ¼ekWMy ,½
vkSj e`nk rjyhÑr ¼ekWMy ch½ dk ewY;kadu fd;k x;k gSA
fo'ys"k.k ds fy, mi;ksx fd, tkus okys yksfMax la;kstu
vkbZvkjlh &6 ¼2014½ ls fy, x, gSaA daiu dh le;
vof/k 0-190 lsdaM ls e`nk nzohdj.k ds dkj.k c<+dj 0-193
lsdaM ik;h x;hA esgjkc ds fLiazfxax ij e`r Hkkj ¼ekWMy ch½ ds
rgr vf/kdre laihfM+r ruko 1-987 ,eih, ds :i esa ik;k
x;k gS] ftls fp=k 3 esa fn[kk;k x;k gSA

MsM yksM ds rgr vf/kdre daizsflo LVªsl dks ekWMy&, ds
1-93 ,eih, ds :i esa ns[kk tkrk gS] tks e`nk nzohdj.k
¼1-987 ,eih,½ ls dkQh izHkkfor ugha gksrk gSA lsrq dks flaxy
ysu IRC Dykl&70 R yksfMax ds rgr tkapk x;k gSA c<+rs
okgu yksM ds rgr vf/kdre ruko ck,a Nksj ls 10-816 ehVj

gksrk gS rks iqy ifjpkyu yksfMax ifjfLFkfr;ksa esa lqjf{kr ik;k
x;k gSA ysfdu e`nk nzohdj.k ds dkj.k vkSj Hkwdaih; ifjn`';ksa
ds rgr] lajpuk es ruko vf/kd ik, x, gSaA iqy ds fujarj
mi;ksx ds fy, izLrkfor v/;;u egRoiw.kZ gksxkA

ekaxh fczt dh T;kferh; fo'ks"krk,a
bleas rhu vkpZ gSA tSlk fuEufyf[kr fp=k esa fn[kk;k

x;k gSA

HkkSfrd fo'ks"krk,a
esgjkc vkSj LiSUMªsy dh nhokjsa mPp xq.koÙkk okyh b±Vksa ls

fufeZr gSaA ,uMhVh rduhdksa ¼dkWuMs o vU; 2017( okflfyl
o vU; 2016½ dk mi;ksx djds b±Vksa ds xq.kksa dk ewY;kadu
fd;k x;k gS vkSj fooj.k uhps nh xbZ rkfydk esa fn, x, gSaA

lkj.kh 1 & bZaVksa ds xq.kksa dk ewY;kadu
vax lkexzh bykfLVflVh xq.k

(MPa)
?kuro]  bykfLVflVh ikWblu

ekikad] E  vuqikr] 
esgjkc] b±V fpukbZ& 18-85 5000 0-23

LiSUMªsy nhokj Hkkjh

e`nk dh nzohdj.k dh laosnu'khyrk
IRC - SP-114-2018 ds vuqlkj bZl feêh dks nzohHkwr gksus

ds fy, ik;k x;k gS ¼dk'khQ o vU;] 2019½A feêh dh
fofHkUUk xgjkbZ ds fy, x.kuk ds :i esa ls¶Vh QSDVj ¼,Qvks,l½
ds vk/kkj ij ;g fuf'Pkr gqvk gSA

xf.krh;@U;wesfjd ekWMy
esgjkc lsrq dk ekWMy ifjfer rRo fof/k ¼FEM) ds }kjk

lh,lvkbZ& fczt vkSj SAP2000 lkW¶Vos;j dk mi;ksx djds
rS;kj fd;k x;k gSA 8&uksMy Bksl rRo vkdZ] uhao] LiSUMªsy
nhokj] Hkjus vkSj vius HkkSfrd xq.kksa ¼fd'ku o vU; 2011]
ÝSaft;ks o vU; 2001] ft;kuÝsadks o vU; 2019½ ds lkFk Msd
ds fy, iz;ksx fd;k x;kA uhao ds fdukjksa ij feêh dh
dBksjrk xq.kksa okys fLiazXl ds mi;ksx dks fufnZ"V djds cuk;k
x;k gS vkSj uhao dk vk/kkj r; fd;k x;k gSA vkbZvkjlh& 6
¼2014½ dh flQkfj'kksa ds vk/kkj ij Hkwdaijks/kh cy ds izHkko
vkSj xfreku okgu ds ykbo yksM lfgr dbZ Hkkj la;kstu ykxw
fd, x, gSaA fp=k 2 ekWMy fd, x, iqy dks n'kkZrk gSA iqy
ekWMy dh e`nk xSj&rjyhÑr fLFkfr dks ekWMy , dgk tkrk gS
vkSj e`nk rjyhÑr fLFkfr ekWMy dks ekWMy ch dgk x;k gSA

fp=k 1 & ekaxh fczt dh T;kferh;

fp=k 2 & rhu LiSu esgjkc lsrq dk U;wesfjdy ekWMy fp=k
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ij ik;k x;k gSA blus 0-140 ,eih, ds vf/kdre ruko ewY;
dks izsfjr fd;kA ekWMy ch ds rgr] c<+rs okgu yksM ds rgr
ruko iSVuZ 0-139 ,eih, ik;k x;k gSA bl izdkj] iqy ds Hkkj
ogu {kerk ij vdsys e`nk nzohdj.k dk vf/kd izHkko ugha
iM+rk gSA

vxys pj.k esa Hkwdai ds }kjk {kSfrt yksfMax ¼Hkwdaih; Hkkj½
ds rgr iqy dk v/;uu gsA Hkj la;kstu&1-5 ¼Mh,y½ ds lkFk
bZD;w,Dl½ + iqy ij yksM djus okyk fp=k  ruko iSVuZ vkadM+ksa
esa fn[kk;k x;k gS fp=k 4 nsa[ksA ;gk¡ vf/kdre daizsflo LVªsl
¼ekWMy A ds fy,½ dk LVªSl  eku 4-58 MPa ik;k x;k gS tc
feêh xSj&nzohÑr gksrh gS vkSj nzohdj.k dh ?kVuk ij ;g
4-8 MPa ds eku rd c<+ tkrh gSA

fofHkUUk yksfMax ifjfLFkfr;ksa esa ns[ks x, foLr`r vf/kdre
ruko Lrj dks vkdZ vuqHkkx ij DokVZj uksM ds fy, rkfydkvksa
2 esa la{ksfir fd;k x;k gSA ;gka] Mh,y dk vFkZ gS MsM yksM]
ykbo yksM ds :i esa ,y,y] fo'ks"k fn'kk esa Hkwdai yksM ds :i
esa bZD;w vkSj blds la;kstu] ,u,y dks xSj&nzohdj.k vkSj ,y
ds :i esa rjyhÑr feêh dh fLFkfr ds :i esa n'kkZ;k x;k gSA

v/;;u esa] e`nk xSj&nzohdj.k ds rgr esgjkc ds e/; esa
0-694 MPa dk vf/kdre ruko vkSj e`nk nzohdj.k dh
fLFkfr ds rgr 0-794 MPa  dk eku ns[kk x;k gSA 2-331
MPa vkSj 2-363 MPa dk vf/kdre laihM+u ruko esgjkc ds
frekgh fcanq ij Øe'k% e`nk xSj&nzohÑr vkSj e`nk rjyhÑr
fLFkfr ds Mh,y ekeys ds rgr ns[kk x;k gS ¼lkj.kh 2½A
gkykafd] Hkwdai ds rgr e`nk xSj&rjyhÑr vkSj e`nk rjyhÑr
fLFkfr ds rgr ,d gh LFkku ij laihfMr ruko 4-965 ,eih,
ls 4-998 ,eih, ¼lkj.kh 2½ ds ewY; rd c<+ tkrk gSA
fo'ys"k.k ds ifj.kkeksa ls ge ;g ns[k ldrs gSa fd e`nk nzohdj.k
iqy ds Å/okZ/kj ¼xq#Ro½ Hkkj ogu {kerk ¼e`r Hkkj vkSj
thfor Hkkj½ esa fdlh Hkh izdkj dh fxjkoV dks izsfjr ugha
djrk gS] ysfdu ,d ckj iqy Hkwdai tfur {kSfrt cyksa ds
v/khu gks tkrk gS] rks mPp Lrj rukoksa dks e`nk nzohdj.k ds
rgr ruko vf/kd gks tkrk gSA

fu"d"kZ
bl v/;uu esa ;g ns[kk x;k gS fd xq#Rokd"kZ.k Hkkj vkSj

xfreku Hkkjksa ds v/khu gksus ij Hkkj ogu {kerk esa iqy esa dksbZ
fxjkoV ugha vkrh gS] ysfdu tc iqy Hkwdai ls izHkkfor gksrk
gS vkSj e`nk nzohdj.k ?kVuk ds rgr iwjk lajpukRed izfrfØ;k
dk ifjn`'; cny tkrk gSA esgjkc ds vk/kkj ¼uho½ ij izsfjr

fp=k 3 & fLiazfxax@ekWMy&ch ds ikl ruko dk n`';

fp=k 4 & 1-5 ¼Mh,y+bZD;w yx½ ds rgr fLiazfxax ds ikl ruko forj.k

lkj.kh 2 & yksM la;kstuksa ds rgr frekgh fcanq ds ikl ruko

Hkkj ekeyk vf/kdre LVªSl ¼Smax½ fuEure LVªSl ¼Smin½
vnzfodjr nzfodjr vnzfodjr nzfodjr

ènk NL  e`nk L  ènk NL ènk L

DL -0.005 -0.005 -2.331 -2.363

 1.35 DL + 1.5 LL -0.175 -0.175 -3.736 -3.780

1.5 ( DL + (Eq xy)) -0.0066 -0.006 -3.797 -3.907

1.5 ( DL - (Eq xy)) -0.008 -0.008 -3.196 -3.181

1.5 ( DL + (Eq yx)) 0.0086 0.009 -2.029 -2.091

1.5 ( DL - (Eq yx)) -0.021 -0.021 -4.965 -4.998

0.9 DL + 1.5 ( Eq xy) -0.0037 -0.003 -2.399 -2.489

0.9 DL - 1.5 ( Eqxy) -0.004 -0.005 -1.798 -1.764

0.9 DL + 1.5 ( Eqyx) 0.0147 0.014 -0.635 -0.678

0.9 DL - 1.5 ( Eq yx) -0.017 -0.018 -3.567 -3.581
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vf/kdre ruko rc c<+ tkrk gS tc Hkwdai dk Hkkj gkoh gks
tkrk gS vkSj vf/kdre ruko mRiUUk djus okyk LFkku esgjkc
fLiazfxax ls gV tkrk gSA orZeku esa ;s lHkh ruko Lohdk;Z
ruko ds Hkhrj gSaA

gkykafd] Hkwdaih; tfur e`nk nzohdj.k ds rgr ruko esa
o`f)] iqy dh foÑfr;ksa dks mtkxj dj ldrh gS tks fpukbZ
lajpuk ds fy, gkfudkjd gSA bl izdkj iqy ds esgjkc esa
vfrfjä ruko ls cpus ds fy, ekStwnk uhao dh ;Fkk fLFkfr
cuk, j[kus dh vko';drk gSA

vkHkkj

ys[kd ÑrKrkiwoZd bl 'kks/k dks izdkf'kr djus dh vuqefr
lhvkjvkjvkbZ ds funs'kd }kjk Lohdkj djrs gSaA lkFk gh]
fe'ku eksM ifj;kstuk ds rgr lh,lvkbZvkj nkojk iznku dh
xbZ foÙkh; lgk;rk dks Hkh Lohdkj fd;k tkrk gSA v/kh{k.k
iqjkrRofon~ vkSj mudh Vhe] ,,lvkbZ] fnYyh ldZy }kjk
iznku fd;k x;k leFkZu fof/kor :i ls Lohdkj fd;k
tkrk gSA
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