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LVhy&daØhV dEiksftV fuekZ.k rduhd dh vk/kkjHkwr lajpukvksa ds fodkl
esa mi;ksfxrk & vfHk;kaf=kdh; ifjizs{;

vej izdk'k ,oa ,u vkuanoYyh
lS)kafrd vkSj vfHkdyukRed ;kaf=kdh iz;ksx'kkyk] lh-,l-vkbZ-vkj&,l-bZ-vkj-lh-

lh-,l-vkbZ-vkj- dSail] rkjkef.k] psUUkbZ 600 113 ¼rfeyukMq½

lkjka'k % bLikr&daØhV lexz dEiksft+V fuekZ.k rduhd dk mi;ksx fodflr ns'kksa esa dbZ n'kdksa ls gks jgk gSA Hkkjr tSlh rsth ls mHkjrh vFkZO;oLFkk ds fodkl
esa vkSj xfr ykus ds fy, mÙke fuekZ.k rduhdksa dks iz;ksx esa ykuk vR;ar vko';d gksrk tk jgk gSA tgka izfrfnu ubZ lM+dsa] iqy] ¶ykbZvksoj ,oa Hkouksa dk fuekZ.k
rsth ls gks jgk gS] ogha ns'k esa miyC/k lhfer lalk/kuksa vkSj i;kZoj.k ij Hkh bldk lh/kk vlj fn[kkbZ ns jgk gSA blfy,] lHkh fMtkbujksa] vfHk;arkvksa ,oa uhfr
fu/kkZjd laLFkkvksa dk ;g nkf;Ro curk gS fd vk/kkjHkwr lajpukvksa ds fuekZ.k esa bLikr&daØhV dEiksft+V fuekZ.k tSlh csgrj rduhdksa dk mfpr mi;ksx djds
vius lhfer lalk/kuksa vkSj i;kZoj.k nksuksa dks lajf{kr djus dk iz;kl djsaA bLikr&daØhV dEiksft+V fuekZ.k rduhd esa bLikr xMZjksa dks daØhV ds LySc ls ;kaf=kd
;kstdksa dh enn ls lgfØ;kRed ykHk gsrq vkil esa tksM+k tkrk gSA bu ;kstdksa dks fofHkUUk vkdkjksa vkSj ekiksa esa ik;k tkrk gSA bl rduhdh ys[k esa LVM Vkbi
;kstdksa dk iz;ksx fd;k x;k gSA bl fuekZ.k rduhd ds dbZ Qk;nsa gSa] tSls fd fuekZ.k esa lkisf{kd :i ls gYds Hkkj lgu ds fy, uhao dh vko';drk] fuekZ.k
dh rhoz xfr] vklku fuekZ.k fof/k] vkSj fuekZ.k ykxr dh 'kh?kz olwyh bR;kfnA izLrqr rduhdh ys[k esa bLikr&daØhV dEiksft+V fuekZ.k rduhd esa izeq[k :i ls
gksus okyh fofHkUUk ;kaf=kd ,oa vfHk;kaf=kd izfØ;ksa ds ckjs esa foLrkj ls o.kZu fd;k x;k gSA izLrqr ys[k esa ys[kdksa }kjk fd;s x, fofHkUUk iz;ksxksa ds vk/kkj ij
izkIr ifj.kkeksa dh la{ksi esa ppkZ dh x;h gSA fo'ks"k :i ls vkarfjd cyksa dks lgu djus ,oa lgu 'kfä ls vf/kd Hkkj iM+us ij bLikr&daØhV dEiksftV xMZjksa
ds vlQ+y gksus ds le; fofHkUUk izfØ;kvksa vkSj dEiksftV xMZjksa ds foÑr :i ds izdkjksa dks Hkh leÖkk;k x;k gSA vklkuh ls miyC/k lkfgR; ,oa iz;ksxksa ds
vk/kkj ij ;g ik;k x;k gS fd bl fuekZ.k rduhd dk mi;ksx djds dqy ykxr [k+pks± esa yxHkx 30» rd cpr dh tk ldrh gSA
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Abstract
Steel-concrete composite construction technique is being used in developed nations for last few decades. For obtaining accelerated growth in fast
emerging Indian economy, it is becoming necessary to adopt best construction techniques and practices. On one side there is considerable
construction of new roads, bridges, flyovers and buildings taking place on daily basis, on the other side we can foresee the effect of such activities
on our limited resources and environment. Therefore, it is vital task for all designers, engineers and policy makers. It must be ensured and all the
possible way that the best constructional techniques must be adopted to protect both, our depleting resources and environment. Steel-concrete
composite construction technique comprises of synergetic bonding between steel girder and reinforced concrete slab using mechanical
connectors. In this technical paper stud type shear connectors have been used. In the market, various shapes and sizes are available. The main
advantages of this construction method are lightweight foundation structure, faster constructing method, ease in construction and above all the
quicker recovery of investments towards development. In the present technical paper, various internal mechanisms and processes are explained.
The results of the experiments conducted by authors have also been briefly discussed. The special attention is given to understand internal force
resistance mechanics and also the failure patterns due to excess loads than maximum capacity of steel concrete composite girders. Based on
experimental results and available literature it has been obtained that we can easily obtain about 30% saving in total investment by adopting
composite construction technique.
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izLrkouk
bl ys[k esa of.kZr LVhy&daØhV dEiksft+V fuekZ.k dk rkRi;Z

vk/kkjHkwr lajpukvksa ds fuekZ.k dh fo'ks"k fof/k ls gSA bl
fuekZ.k rduhd esa] bLikr ¼LVhy½ ds che dks izcfyr daØhV
LySc ls ;kaf=kd ;kstdksa dh enn ls tksM+k tkrk gSA bl izdkj
tqM+us dh otg ls ge] bu nksuksa lajpuh; lnL;ksa ¼daØhV LySc
vkSj LVhy che½ dk lgfØ;kRed ykHk ys ikrs gSa8,12 vU;Fkk]
nksuksa lnL; fn[kus esa ,d yxrs gSa] ysfdu Hkkj ogu djus esa
nksuksa vyx&vyx O;ogkj djrs gSaA vr% bl fuekZ.k rduhd
}kjk ge de fuekZ.k lkexzh dk mi;ksx djds vf/kd ls
vf/kd ykHk ys ldrs gSaA fodflr ns'kksa esa] ;g fuekZ.k rduhd
NksVs ,oa e/;e QSyko okys iqyksa ,oa bekjrksa ds fuekZ.k ds fy,
dkQ+h izfl) gSA bl fuekZ.k fof/k esa mi;ksx gksus okys lajpuh;
lnL;ksa dks fp=k&1 esa n'kkZ;k x;k gSA

dEiksft+V fuekZ.k rduhd dh mi;ksfxrk ,oa vko';drk
orZeku esa Hkkjr dh vFkZO;oLFkk ds fodkl dh xfr dh nj

6&7» gS] tksfd  fudV Hkfo"; esa 8  ls 9» rd igq¡p ldrh
gSA  Hkkjr fo'o dk f}rh; LVhy mRiknd ns'k gSA o"kZ 2019
ds var rd LVhy dk mRiknu 102-8 MT gks tk,xkA blh ds
lkFk&lkFk lhesaV mRiknu esa phu ds ckn Hkkjr nwljs LFkku ij
gSA Hkkjr esa lhesaV dk okf"kZd mRiknu yxHkx 502 MT gSA

tgk¡ ,d vksj gesa fuekZ.k lkexzh vklkuh ls miyC/k gS]
ogha nwljs vksj] orZeku dsanz ljdkj dh izkFkfedrkvksa esa
vk/kkjHkwr <kapksa ds fodkl ij fo'ks"k /;ku fn;k tk jgk gSA
blds vykok Hkkjr ljdkj us 100 u, LekVZ 'kgj fodflr
djus dk y{; Hkh fu/kkZfjr fd;k gSA blhfy, bu lHkh
laHkkoukvksa dks /;ku esa j[krs gq,] ge lHkh vuqla/kkudrkZvksa]
oSKkfudksa ,oa fMt+kbujksa ds fy, ;g mÙke volj gS fd

fp=k 1 & ¼d½ LVhy&daØhV dEiksftV xMZj ds eq[; vo;o ¼[k½ LVhy daØhV dEiksft+V che dh vuqizLFk dkV c-c
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LVhy&daØhV dEiksft+V tSlh csgrj fuekZ.k rduhdksa dk bLrseky
djds Hkkjr esa vk/kkjHkwr <kapksa ds fodkl esa viuk ;ksxnku
nsaA gky gh ds dqN o"kks± esa] Hkkjr ljdkj us egkuxjksa esa c<+rh
;krk;kr dh leL;kvksa ds fuokj.k ds fy, dbZ vk/kkjHkwr
<kapksa ls lEcaf/kr ifjdYiukvksa dks viuh LohÑfr nh gSA

vr% ;g Li"V gS fd LVhy&daØhV dEiksft+V rduhd dk
mi;ksx fudV Hkfo"; esa gksus okys ¶ykbZvksojksa] bekjrksa] iqyksa
ds fuekZ.k esa egRoiw.kZ Hkwfedk fuHkk ldrk gSA bl izdkj dh
dk;Z'kkykvksa ds ek/;e ls ubZ ,oa csgrj fuekZ.k rduhdksa ds
mi;ksx dks ysdj yksxksa esa tkx#drk ykbZ tk ldrh gSA rkfd
ge vius lalk/kuksa ds laj{k.k ds lkFk&lkFk vius i;kZoj.k dks
Hkh lqjf{kr cuk ldsaA

fodflr ns'kksa esa LVhy&daØhV dEiksft+V fuekZ.k rduhd dk
vuqiz;ksx

fodflr ns'kksa esa bl fuekZ.k rduhd dk iz;ksx 1950 ls
gksrk vk jgk gS1,8,12 vkSj bUgha mi;ksxdrkZvksa ds vuqHkoksa ds
vk/kkj ij bl fuekZ.k fof/k ds ykHkksa ds ckjs esa dqN eq[; fcanq
fuEu izdkj ls fn, gSa%
• rhoz fuekZ.k xfr dh otg ls fuekZ.k esa gksus okys fuos'k

dks 'kh?kz gh olwy fd;k tk ldrk gSA
• izcfyr daØhV ds iqyksa dh rqyuk esa bl fuekZ.k rduhd

ds }kjk yEcs QSyko ¼Span½ okys iqyksa dk fuekZ.k vklkuh
ls gks ldrk gSA

• dEiksft+V fuekZ.k rduhd ds }kjk 20 ls 30» rd ykxr
cpr izkIr dh tk ldrh gSA

• ,d gh yEckbZ okys QSyko ds fy, gYds LVhy lsD'ku  dh
gh vko';drk gksrh gSA

• bl rduhd dks i;kZoj.k&fe=k ds :i esa Hkh ns[kk tkrk gSA
• bl fuekZ.k fof/k ls fufeZr ljpukvksa dh vklkuh ls

ejEer dh tk ldrh gSA

bl fuekZ.k fof/k ds mi;ksx dks izHkkfor djus okys dkjd
• foLr`r ykxr dk vkadyu
• ldy ?kjsyw mRikn ,oa izfr O;fä vk;
• LVhy&lhes.V dk mi;ksx vuqikr
• dksM ,oa fn'kk&funsZ'kksa dk vHkko
• dq'ky Jfedksa dh miyC/krk
• bl fuekZ.k rduhd }kjk lcls lgh QSyko ¼Span½ dh

yEckbZ 15 ehVj ls 35 ehVj gksrh gSA

LVhy&daØhV dEiksftV fuekZ.k rduhd ls tqM+s dqN vge~ eqnns
tSlk dh igys gh crk;k tk pqdk gS fd bl rduhd

fuekZ.k esa rhu izeq[k vo;o gksrs gSa( izcfyr daØhV LySc] LVhy
xMZj@che] vkSj ;kaf=kd ;kstd8,12 ysfdu lcls egroiw.kZ ckr
;g gS fd tqM+us ds ckn ;s rhuksa lgfØ;kRed izHkko izLrqr
djrs gSaA bUgha rhuksa vo;oksa ds chp vkilh cyksa ds vknku
iznku ds le; dbZ izdkj ds eqís mHkj dj lkeus vkrs gSaA dqN
fo'ks"k eqís fyf[kr fcanqvksa dh enn ls leÖkk;s x, gSa%
• izcfyr daØhV LySc vkSj LVhy xMZj ds vUrjki`"B ij

mRiUUk vi:i.k cy dh x.kuk ,oa ;kaf=kd ;kstdksa dk
fMt+kbu djukA

• fuekZ.k dh fofHkUUk voLFkkvksa ds vk/kkj ij LVhy daØhV
dEiksft+V fuekZ.k esa lfEefyr lHkh rRoksa ij iM+us okys
cyksa dk vkdyu djds fuekZ.k dh 'kfä ,oa fLFkjrk dh
tkap djukA D;ksafd ;kSfxd ,oa iwoZ&;kSfxd nksuksa gh voLFkkvksa
esa vyx&vyx vo;o esa mRiUUk izfrcyksa dk eku cnyrk
jgrk gSA

• IykfLVd fu"i{k v{k ¼PNA)  izk:i dh ;kstuk cukus esa
vge~ Hkwfedk fuHkkrk gSA bl fuekZ.k rduhd esa LVhy ,oa
daØhV rRoksa dks vuqikfrd n`f"V ls bl izdkj fMt+kbu
fd;k tkrk gS fd IykfLVd fu"i{k v{k] daØhV LySc ds
Bhd uhps jgs] rkfd daØhV dk iw.kZr;k mi;ksx fd;k tk
ldsA

• bl fuekZ.k rduhd esa] dEiksft+V xMZj dh izHkkoh pkSM+kbZ
dk fu/kkZj.k djuk Hkh ,d vge eqík gksrk gSA blds fy,
vi:i.k varjky ¼Shear Lag½ tSlh ?kVuk dks leÖkuk
vR;ar vko';d gksrk gSA dEiksft+V xMZj dh izHkkoh pkSM+kbZ
ds vk/kkj ij gh vuqHkkxh; xq.kksa dk vkdyu djds gh
fMt+kbu esa mi;ksx fd;k tkrk gS2,13A

• bl fuekZ.k fof/k esa vkfJr ,oa vukfJr nksuksa izdkjksa esa ls
vukfJr fuekZ.k }kjk vkfJr fuekZ.k dh rqyuk esa vf/kd
yEckbZ okys ¶ykbZvksoj vkSj iqyksa dk fuekZ.k fd;k tk
ldrk gS[2]A

• LVhy daØhV dEiksft+V fuekZ.k esa vi:i.k&la;kstu ¼Shear
Connection½ ,d egRoiw.kZ fMt+kbu pj.k gksrk gS2,3,8A
mi;ksfxrk lhek ds vk/kkj ij vuqKIr Ökqdko dks  j[krs
gq, iw.kZ vkSj vkaf'kd vi:i.k&la;kstu fMt+kbu fd;k
tkrk gSA blds }kjk ;g irk pyrk gS fd LVhy&daØhV
varjki`"B ij fQlyu ¼Interface-slip½ gksxh fd ughaA
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LVhy daØhV dEiksft+V fuekZ.k& ewyHkwr O;ogkj
• oadh; O;ogkj

lk/kkj.kr;k lefFkZr dEiksft+V xMZlZ ds ekeys esa] daØhV
LySc esa oadh; ¼Flexural½ cyksa dk ifj.kke ¼vkaf'kd :i ls ;k
iwjh rjg ls rVLFk v{k ds LFkku ij fuHkZj djrk gS½ laihfM+r
gksrk gS] vkSj LVhy rRo esa cyksa dk ifj.kke vkerkSj ij rU;
gksrk gS8A blfy, LVhy&daØhV varjki`"B ls lVs daØhV Qkbcj
oadh; cyksa ds rgr foLrkj djus dh dksf'k'k djrs gSa] tcfd
varjki`"B ls lVs LVhy Qkbcj fldqM+us dh dksf'k'k djrs gSaA
;g lkis{k foÑfr ;kstdksa ¼stud connectors½ dks Hkh foÑr
djrh gS8] ftlds dkj.k ;kstdksa ds utnhd daØhV ij vR;f/kd
cy iM+rk gS] ftls pkjksa rjQ ls LVhy ds lfj;ksa }kjk feyus
okys leFkZu }kjk lgu dj fy;k tkrk gS ¼fp=k 2 ns[ksa ½A bl
izdkj ;kstd] xMZj ds feMLiSu dh vksj daØhV ij tksj yxkrs
gSaA oadh; ¼Flexural½ foÑfr;ka izR;{k ruko dks Hkh iSnk djrh
gSa] ftlds ifj.kkeLo:i LVhy vkSj daØhV ds chp Å/okZ/kj
vyxko Hkh gksrk gSA ;s vi:i.k ;kstd vuqnS/;Z vi:i.k cyksa
ds lkFk bu rU; cyksa dk Hkh fojks/k djrs gSaA

• varjki`"Bh; (Interfacial½ O;ogkj
dksEiksft+V xMZj@che dh foÑfr] izfrcy forj.k vkSj foQyrk

ds izdkj LVhy vkSj daØhV rRoksa ds chp vi:i.k la;kstu
¼shear connection½ ds O;ogkj ij fuHkZj djrs gSa2,3A bl

O;ogkj dks varjki`"Bh; cyksa vkSj lacaf/kr fQlyu ¼slip½
¼fp=k 3 ns[ksa½ }kjk n'kkZ;k tk ldrk gSA LVhy vksj dkaØhV ds
chp ds cU/k dk O;ogkj vi:i.k ;kstdksa ds izdkj vkSj
dEiksft+V xMZjksa esa iznku fd, x, LVhy izcyu ds vk/kkj ij
vR;ar Hkaxqj ls vR;ar yphyk ¼ductile½ rd gks ldrk gSA

fjc vkdkj ds vi:i.k ;k std ¼Rib type shear
connector½ vyx&vyx vkdkj ds fy, vyx&vyx ca/k dh
fo'ks"krkvksa dks fn[kkrs gSa11] ,y&vkdkj dh fjCl }kjk cgqr
vPNk ueuh; ckWUM fo'ks"krkvksa dk izn'kZu fd;k tkrk gS]
tcfd VªSist+kWbMy fjc csgn Hkaxqj ckWUM fo'ks"krkvksa dk izn'kZu
djrk gS vkSj dsoy cgqr NksVs ifjfer fQlyu ¼finite slip½ ij
foQy gksrk gSA

;kaf=kd vi:i.k dusDVjksa esa Hkh ckaM fo'ks"krkvksa dh leku
lhek gksrh gSA LVM] cksYV] vkSj ,axy dusDVj i;kZIr IykfLVd
{ks=kksa dks iznf'kZr djrs gSa] ysfdu ,d ifjfer fQlyu ij
ÝSDpj gks tkrs gSa] ftlds ifj.kkeLo:i vxj bUgsa Bhd ls
fMt+kbu ugha fd;k x;k gS] rks dEiksft+V LySc dh foQyrk gks
ldrh gSA

LVhy daØhV varjki`"B ij ladsfUnzr Hkkjksa dk QSyko ruu]
vi:i.k vkSj foHkktu fØ;kvksa }kjk rU; njkj dks vksj phjus
dks izsfjr dj ldrk gSA rU; njkjksa ds fodkl dh nwljh
laHkkouk rc gksrh gS tc dusDVj baVjQ+sl ij i`FkDdj.k dk

 
Bearing zone 

Point of contra flexure 

Hogging region Distorted shear connectors 

Sagging region 

fp=k  2 & LVhy& daØhV dEiksft+V xMZj dh foÑfr
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izfrjks/k djrk gS vkSj bu njkjksa dks lUUkfgr ¼embedded½
njkjsa dgk tkrk gSA ;fn ØSfdax ds ry dks dksbZ lqn`<+hdj.k
ikj ugha djrk gS] rks MkWoYl ¼dowels) dh rkdr rqjar de gks
tkrh gS] ifj.kkeLo:i njkj iM+uk 'kq: gks tkrh gSaA vkSj fLyi
{kerk Hkh de gks tkrh gSA

• LVhy daØhV dEiksft+V xMZj dk cdfyax O;ogkj
fdlh Hkh LVhy lajpuk ds fMtkbu esa] cdfyax ¼Buckling½

ges'kk egRoiw.kZ dkjd jgrk gSA fofHkUUk jk"Vªh;&lafgrkvksa
¼National Codes) esa bLikr lajpukvksa dh cdfyax ij xgu
:i ls  vuqla/kku ,oa fopkj fd;k x;k gS5,8A lkekU; rkSj ij
cdfyax ds izdkj dks lexz ¼Overall½ vkSj LFkkuh; ¼Local)
:i esa lanfHkZr fd;k tkrk gS ¼fp=k 4 ns[ksa½ lexz cdfyax rc
gksrh gS tc iwjk lnL; vfLFkj gks tkrk gS] vkSj Å/okZ/kj v{k
ds ,d rjQ LFkkukarfjr gks tkrk gS vkSj ,d lerqY; fLFkfr
esa eqM+ tkrk gS] ftlesa eqM+ko ¼cdy½ dk vk/kk rjax nS/;Z
lnL; dh yackbZ ds cjkcj gksrk gSA

dEiksft+V fuekZ.k esa lexz cdfyax dk fuekZ.k pj.k ds
nkSjku vkSj daØhV ds l[r gksus ds nkSjku fo'ks"k /;ku nsuk
pkfg,A D;ksafd fuekZ.k ds nkSjku daØhV dh xhyh voLFkk ds
rgr] LVhy xMZj dk 'kh"kZ ysat ¼flange½] Ökksy ¼sagging½ {ks=k
esa nckc ¼compressive stress½ ds v/khu gksrk gS] ftlds
dkj.k vfLFkjrk ¼instability½ lkekU; ysVjy&VkWflZuy
¼Lateral-Torsional½ cdfyax ¼;kuh foLFkkiu vkSj dBksj ckWMh
ds :i esa LVhy ØkWl lsD'ku dk ?kqeko½ }kjk gks ldrh gSA

foQyrk ds bl rjhds dk vuqeku yxkuk vklku gS] vkSj
ØkWl&czsflax ¼cross-bracing½ dk mi;ksx djds blls cpk tk
ldrk gSA

nwljh vksj] ik'oZ&foÑr eksM ¼czSMQksMZ] 1992½ ds dkj.k]
dBksj dEiksft+V  xMZj ds udkjkRed vk?kw.kZ {ks=k esa LVhy eqM+ko
gks ldrk gSA ik'oZ&foÑr cdfyax blfy, mRiUUk gksrh gS]
D;ksafd cdfyax ds nkSjku vi:i.k la;kstu] LVhy che ds 'kh"kZ
ysat vkSj daØhV LySc ds eksM+ dks jksdrk gS] ftlls osc dks
n`<+rk feyrh gS] tks uhps dh LVhy ysat dh  cdfyax dk
izfrjks/k djrk gS5,7,13A bl izdkj cdfyax ds nkSjku LVhy che
ØkWl&lsD'ku vius gh ry esa foÑr gksrk gSA dEiksft+V fuekZ.k
ds fy, cus vf/kdka'k dksM] ik'oZ foÑr eqM+ko (Lateral
distortional buckling) dks fyfeV LVsV ds :i esa ysrs gSa] vkSj
rnuqlkj ØkWl czsflax dks vDlj fufnZ"V fd;k tkrk gSA

dbZ ekeyksa esa laihMu ¼Compression½ ysat vkSj osc dh
yksdy cdfyax] vfLFkjrk dh laHkkouk mRiUUk djrs gsa] ftls
jksdk tkuk pkfg,A bl izdkj dh cdfyax rc gksrh gS tc
vuqHkkx dh ?kVd IysV ry ls ckgj foÑr gks tkrs gSa] ysfdu
?kVd IysVksa ds pkSjkgksa ij lh/kh js[kk ds taD'ku 'ks"k jg tkrs
gSaA LFkkuh; eqM+ko ¼local buckling½] Ökksy ¼sagging½ ds lkFk&lkFk
m=kyu ¼hogging) {ks=kksa esa Hkh gks ldrk gSA lSfxax {ks=k esa tc
rVLFk v{k osc esa fufgr gksrk gS] rks 'kh"kZ ysat nckc ds rgr
eqM+ ldrk gS ysfdu vi:i.k dusDVlZ vkSj daØhV LySc dh
mifLFkfr ds dkj.k] LFkkuh; cdfyax dks feVk fn;k tkrk gSA

fp=k 3 & vUrjki`"Bh; vi:i.k cy vkSj fQlyu
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dEiksft+V fuekZ.k dk foHkktu O;ogkj
oadh; ØSfdax ds vykok] foHkktu ¼splitting), laHkor%

dEiksft+V che ds daØhV rRo dh rU; foQyrk dk lcls vke
:i gSA vDlj foHkktu ds ek/;e ls vuqnS/;Z ØSfdax dEiksft+V
che esa vi:i.k ;kstdksa rd lhfer lkbM doj dh otg ls
gksrk gSA vuqizLFk izcyu dh vuqifLFkfr ds dkj.k foHkktu
che dh iwjh yackbZ esa QSy ldrk gSA dEiksftV fczt Msd
fuekZ.k esa] mi;ksfxrk ;k vafre lhek dh fLFkfr esa] foHkktu
dh ?kVuk dks jksduk ;k izfrcaf/kr djuk vko';d gksrk gS5,7A
;kstdksa  ds vkl&ikl dsafnzr cy {ks=k ¼bearing zone) esa
daØhV dks dqpyus ls jksdk tk ldrk gSA fLFkj.k {ks=k
¼anchorage zone½ ds fMt+kbu ds fy, vDlj ;g ekuk tkrk
gS fd dEiksftV che dk foHkktu gks pqdk gS] vkSj fQj blds
vk/kkj ij foHkktu {ks=k ds pkjksa vksj i;kZIr {kerk dk
vuqizLFk izcyu iznku fd;k tkrk gS rkfd larqyu cuk jgsA
;g fof/k foHkktu ds }kjk iM+us okys cyksa dks lgus esa flQZ
tc rd dkjxj gksrh gS] rc rd fd dsafnzr cy {ks=k esa daØhV
foHkktu ds QyLo:i f=kv{kh; leFkZu ds gVus ds dkj.k
dqpy ugha tkrhA

LFkkuh; foHkktu
lrgh; iV~Vh ¼vi:i.k ;kstd ds tSlk ekudj½ }kjk yxus

okys Hkkj ds dkj.k mRiUUk ikf'Zod izfrcy forj.k dk Msfjd
vkSj tkWulu dh rRo fof/k dk mi;ksx djds v/;;u fd;k
x;k ¼fp=k& 5½A mUgksaus crk;k dh izR;sd vi:i.k ;kstd }kjk
mRiUUk izfrcy mlds fdukjs ls nwjh ij fuHkZj djrk gSA ftl
Hkkj ij daØhV foHkktu gksrk gS] og daØhV dh vf/kdre
ruko 'kfä ds cjkcj gksrk gS] vkSj] bl izdkj fn;k tkrk gS%

Psplit

Where,
bc= width of concrete element
ba=width of concentrated load
ha=height of strip load
fcb= splitting tensile strength of concrete
mijksä lehdj.k ls irk pyrk gS fd ;fn lrgh; iV~Vh

dh pkSM+kbZ bc ds cjkcj gS] rks Hkkj dk dksbZ QSyko ugha gksxkA

 

Steel cross braces 

Unset 

(a) Lateral Torsional buckling 
(b) Cross Bracing 

(d) Local buckling 
( c ) Lateral distortional Buckling 

Set concrete Set Concrete Web Distortion 

fp=k 4 & fefJr xMZj dk cdfyax O;ogkj
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f}foeh; oSf'od foHkktu
tc ;kstdksa ds chp vuqnS/;Z nwjh xt ls nqxquh ls T;knk

gksrh gS rc vuqizLFk izfrcy {ks=k utnhd ds ;kstd ls izHkkfor
ugha gksrs] vr% ;s {ks=k vR;f/kd vleku vdkj ds gksrs gSaA
tc ;kstdksa ds chp ijLij nwjh dEiksft+V che dh pkSM+kbZ ds
cjkcj gksrh gS rc ;s vuqizLFk {ks=k vkil esa fey tkrs gSa rFkk
chtxf.krh; ;ksx dh otg ls vuqizLFk izfrcyksa dk ifjek.k
?kV tkrk gSA blds QyLo:i] ,d lkeku forj.k okys izfrcy
{ks=k curs gSa ¼fp=k 6½A tc nks ;kstdksa ds chp dh nwjh bc ls
cgqr dke gksrh gS rc bu vuqizLFk izfrcyksa dks forj.k dkQh
rkSj ij ,d leku gksrk gSA ;gh og 'krZ gksrh gS tks oSf'od
foHkktu ds fy;s fopkj esa ykbZ tkrh gSA

vuqizLFk izcyu ds fy, fu;e
bl ys[k esa iz;ksx fd;s x,] ;kaf=kd ;kstdksa ds }kjk daØhV

ij yxus okys vR;f/kd ladsafnzr Hkkj dks lgu djus ds fy,
vuqizLFk izcyu iznku djus ds fy, dqN fu;e cuk;s x, gSaA
gkykafd Hkkjrh; dksM] vuqizLFk izcyu ds fy, flQkfj'k djrk
gS ysfdu bu LVhy dh lfj;ksa ds chp dh nwjh ds ckjs esa foLrkj
ds fy, dksbZ Li"V fn'kk&funsZ'k ugha gS a ¼fp=k 7 ns[ks aA½
'kks/kdrkZvksa }kjk izk;ksfxd rkSj ij izkIr djus ds fy, fuEufyf[kr
fu;eksa dks foLrkj ls viuk;k tk ldrk gS%

bl rduhdh ys[k esa mi;ksx gq, ;kaf=kd ;kstdksa ds LVhy
che vkSj daØhV LySc ds lkFk iz;ksx ds fy, mfpr foeh;
vuqikrksa ds fooj.k dks ¼fp=k 8½ esa n'kkZ;k x;k gSA

 

 

(b) Internal Load  

1 

(b) Internal load 

Pstrip 

Pstrip 

(a) Surface Load 

( c ) Section at 1-1 

bc 

Compression 
Tension 

Tension 

Compression 

Xt =1.4 bc  

fmax 

Xt = 1.75 bc 

Xt =1.4 bc  

fmax 
bc 

1 

lc 

lc lc 

ha 

ba 

1 

1 

fp=k 5 & vuqizLFk izfrcy {ks=k
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fp=k 6 & vuqizLFk izfrcy {ks=kkas ds chp ijLij fØ;k

fp=k 7 & vuqizLFk izfrcy {ks=kkas ds chp ijLij fØ;k

iz;ksxkRed v/;;u
mPp 'kfä okyh LVhy ls fufeZr ;kaf=kd ;kstdksa ds }kjk

caf/kr Ng LVhy&daØhV dEiksft+V xMZjksa ds Åij lh-,l-vkbZ-
vkj&,l-bZ-vkj-lh- esa  iz;ksxkRed v/;;u fd;s x,  gSa10A bu
v/;;uksa dk eq[; mís';] LVhy ds ;kaf=kd ;kstdksa ds ?kuRo
dk dEiksft+V xMZj ds oadh; O;ogkj ij iM+us okys izHkko dks
leÖkuk gSA fofHkUUk vi:i.k {kerkvksa okys dEiksft+V xMZjksa
dks fMt+kbu djds mUgsa fLFkj ,oa pØh; Hkkjksa ds rgr tk¡pk

x;kA bl ys[k esa dEiksft+V xMZjksa dh fuekZ.k fof/k] iz;ksx dh
fof/k ,oa mi;ksx esa yk;s x, fofHkUUk midj.kksa ds ckjs esa
mYys[k fd;k x;k gSA

bl v/;;u esa iz;ksx ds nkSjku vyx&vyx Hkkjksa ds fy,
xMZj ds [k+kl txgksa ij Ökqdko] foÑfr] ,oa varji`"Bh; fQlyu
dks ekik x;k gS ¼fp=k 10½A

fLFkj ,oa pØh; Hkkjksa ds rgr Hkkj ,oa Ökqdko ds O;ogkj
dks mnkgj.kkFkZ fp=k 11 (a)  dEiksft+V xMZj ds e/; ij
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fp=k 9 & iz;ksxkREkd v/;;u essa mi;ksx esa yk;s LVhy xMZj vkSj midj.kksa dh txgkssa dk fooj.k

fp=k 8 & ;kaf=kd ;kstdksa dk foeh; fooj.k
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 fp=k 10 & foÑfr ekiu ds fy, Mk;y xstksa dk mi;ksx

dEiksft+V xMZj dh ÅapkbZ ds lkFk foÑfr ds cnyko dks fp=k
11 ¼b) esa n'kkZ;k x;k gSA fp=k 11¼a) esa fn[kk;s x, dEiksft+V
xMZj ds fy, Hkkj&Ökqdko xzkQ esa fLFkj ,oa pØh; Hkkj ds rgr
xMZj ds oadh; O;ogkj dh rqyuk dh x;h gSA ftlls ;g irk
pyrk gS iw.kZ vi:i.k la;kstu okys xMZj esa nksuksa Hkkjksa ds rgr
xMZj fcuk n`<+rk ¼stiffness ) [kks;s leku O;ogkj djrk gSA
;|fi dEiksft+V xMZj esa yxs gq, LVM ;kstdksa dh la[;k iw.kZ
vi:i.k la;kstu ds fy, i;kZIr Fkh] fQj Hkh varjki`"Bh;
foÑfr ik;h x;h ¼fp=k 11¼b )A ftlls ;g fu"d"kZ fudyrk
gS fd iw.kZ vi:i.k la;kstu Hkh iw.kZ vi:i.k vU;ksU;fØ;k dh

xkjaVh ugha nsrkA ysfdu bl izdkj ds ;kstdksa dh iw.kZ {kerk
dk mi;ksx rHkh gks ldrk gS tc mUgsa eqM+us fn;k tk,A

iz;ksxkRed v/;;u ds mijkUr ;g ik;k x;k fd iw.kZ
vi:i.k {kerk ds fy, fMt+kbu fd;s xMZjksa esa vf/kdre Hkkj
ogu {kerk ds 25» ls vf/kd Hkkj ds fy, varjki`"Bh;
fQlyu dh 'kq#vkr gks tkrh gSA vf/kdre Hkkj ij xMZjksa ds
vlQy gksus ds izdkjksa esa eq[; gSa%& daØhV&LySc esa oadh; njkjksa
dk iM+uk] daØhV ds Åij dh lrg ij dqpy tkuk vkSj LVhy
ds che ds VkWi ysat esa LFkkfud eqM+ko dk gksuk bR;kfn
¼fp=k 12½A



17izdk'k ,oa vkuanoYyh % LVhy&daØhV dEiksftV fuekZ.k rduhd---

fu"d"kZ
bl rduhdh ys[k esa LVhy daØhV dEiksft+V fuekZ.k rduhd

ds ckjs esa foLr`r ppkZ dh x;h gSA izLrqr rduhdh ys[k esa]
bLikr&daØhV dEiksft+V fuekZ.k rduhd esa izeq[k :i ls gksus
okyh fofHkUUk ;kaf=kd ,oa vfHk;kaf=kd izfØ;ksa ds ckjs esa
foLrkj ls o.kZu fd;k x;k gSA ys[kdksa }kjk fd;s x, iz;ksxksa ds
vk/kkj ij izkIr ifj.kkeksa dh la{ksi esa ppkZ dh x;h gSA fo'ks"k
:i ls vkarfjd cyksa ds lgu djus ,oa lgu 'kfä ls vf/kd
Hkkj iM+us ij bLikr&daØhV dEiksftV xMZjksa ds vlQ+y gksus ds
le; fofHkUUk izfØ;kvksa vkSj dEiksftV xMZjksa ds foÑr:i ds
izdkjksa dks Hkh leÖkk;k x;k gSA bl rduhd dh vkt ds le;
esa vk/kkjHkwr <kaps ds fodkl esa D;k mi;ksfxrk gS bldh Hkh
ppkZ dh x;h gSA blds vykok ys[kdksa vkSj muds vU;
lgdfeZ;ksa }kjk fd;s x, iz;ksxkRed v/;;uksa esa ls dqN
tkudkjh mnkgj.k ds fy, izLrqr  dh x;h gSA bl ys[k ds
fu"d"kZ esa ge ;g iwjs fo'okl ds lkFk esa dg ldrs gSa fd LVhy

daØhV dEiksft+V fuekZ.k }kjk gekjs ns'k ds vk/kkjHkwr <kaps ds
fodkl esa fuf'Pkr :i ls xfr vk;sxh vkSj ns'k ds lalk/kuksa
vkSj i;kZoj.k dks ljaf{kr djus esa enn feysxhA

vkHkkj
bl rduhdh ys[k ds ys[kd vius dsanz ds lg dfeZ;ksa fo'ks"k

rkSj ij MkW- lh- ds- e/ks'oju ¼oSKkfud½ ,oa MkW- ,u- y{e.ku
¼HkwriwoZ funs'kd] lh,lvkbZvkj&,lbZvkjlh,] psUUkbZ½ dk
iz;ksxkRed v/k;;u esa muds ;ksxnku ds fy, vkHkkj O;ä
djrs gSaA
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