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ABSTRACT 
unh&ukyksa dh ck<+ ls vkl&ikl fLFkr cLrh vkSj [ksrksa dks Hkkjh uqdlku iagqprk gSA mik;Lo#i unh ds ,d ;k nksuks fdukjksa ij rVca/k cuk 

fn;s tkrs gaS] ftlls unh dk ikuh fdukjksa ls ckgj ugh fudyrk vkSj cgqr gn rd ck<+ ls tu&/ku dh gkfu de gks tkrh gSA bu rVca/kksa dk 

LFkkf;Ro rFkk lqj{kk ije vko”;d gksrh gSA rVca/kksa dk LFkkf;Ro vusd dkjdks ij fuHkZj djrk gS] bl dkj.k buds lqjf{kr gksus dk Lrj r; 

djuk vR;Uu nq#g rFkk ifjfLFkrtU; gksrk gSA bl fo’k; ij lexz v/;;u vkSj “kks/k cgqr de gq, gaSA ;g deh rVca/kks ds lqj{kk izca/ku ds 

le; eglwl gksrh gSA izLrqr “kks/k esa ufn;ksa ds rVca/kks dh lqj{kk dk Lrj Kkr djus dh ubZ fof/k izLrqr dh x;h gSA ;g vf/kd foli.kZ ,oa 

tyks<+ e`ǹk okyh ufn;ksa ds fy, fo”ks’kdj mi;qDRk gksxhA bl fof/k esa rVca/kksa dh lqj{kk dks izHkkfor djus okys dkjdks ds eku izR;{k Hkjs tkrs 

gS] blfy;s ;g vR;Ur ljyrk ls mudh lqj{kk dk Lrj Kkr dj ldrh gSA 

 

Keyword: Flood protection embankment, levee safety, embankment breaching, over toping, River Jacketing, 
Riverine flood. 
 

I. Introduction : 
 

nqfu;k esa cgqr de ufn;ka gSa] ftuea s o’k Z Hkj ikuh dh yxHkx ,d leku ek=k jgrh gksA T;knkrj esa o’kkZdky ds nkSjku ikuh dh ek=k cgqr 

vf/kd gks tkrh gSA Hkkjr ds ioZrh; {ks=ksa ls fudyus okys vusd unh&ukys ,sls gaS] ftuesa xfeZ;ksa ds nkSjku ikuh ,dne de gks] jlkry esa igqp 

tkrk gSS] tcfd o’kkZdky ds nkSjku unh esa ikuh dh xgjkbZ c<dj 6 eh- rd ;k vf/kd gks tkrh gSA o’kkZ dk ;g c<+k gqvk ikuh] fuEu ty ry 

¼LWL½ ds utnhd fLFkr fdukjks ls ckgj fudydj cgqr nwj rd QSy tkrk gSA Qly] edku] tu&/ku] Ik”kq] lM+d] jsy bR;kfn ck<+ dh pisV 

esa vk tkrs gS] vkSj mUgs izk; Hkkjh uqdlku igqaprk gSA (gkykafd unh esa cg jgk ck<+ dk ikuh dgka rd QSysxk] ck<+ dc mrjsxh rFkk fdruk 

uqdlku djsxk ;g {ks=kdf̀r vkSj ifjfLFkfr;ksa ij fuHkZj djrk gSA) bu ifjfLFkfr;ksa ls cpus ds fy, vko”;drkuqlkj unh ds ,d ;k nksuksa 

fdukjks ij rVca/k (embankment) cuk;s tkrs gaSA budh ÅapkbZ bruh j[kh tkrh gS fd ;s unh esa vkus okyh ck<+ ds ikuh ds ysoy ls Hkh 1-5 

ls 2-0 ehVj Åaps jgsaA bu rVca/kksa ds cuu s ls unh ds ckgj dh vkcknh] Ik”kq q] Qly ,oa vU; lalk/ku lqjf{kr jgrs gSA bl izdkj unh }kjk 

mRiUu ck<+ dks jksdus esa rVca/k vR;kf/kd izHkkoh rFkk Qk;nsean gksrs gaS] vkSj ck<+ lqj{kk esa vfr&egRoiw.kZ ;ksxnku djrs gSA rVca/kks ds VwVus ij 

Hkkjh uqdlku gksrk gSA  

 

ykHk dks ns[krs gq,] Hkkjr esa fofHkUu unh&ukyksa ij gtkjksa fdeh0 yEcs rVca/k cuk;s tk pqds gSA viokn dks NksM+dj lHkh rVca/k feV~Vh ls cus 

gSa] ftlds dkj.k ;s vklkuh ls {kfrxzLr gksus yxrs gaSA blls ck<+ lqj{kk dks xEHkhj [krjk iSnk gks tkrk gSA ;fn rVca/kksa dh leqfpr ns[kHkky 

vkSj lqj{kk u dh tk, rks rVca/k vDlj dgha u dgha VwV tkrs gS] ftlls Hkkjh uqdlku gksrk gSA blls cpus ds fy, rVca/kks dh lqj{kk dk 

iwokZuqeku yxkuk vR;kf/kd Qk;nsean rFkk egRoiw.kZ gSA rVca/kks dh lqj{kk 20 ls 40 dkjdks ij vkfJr gksrh gS] ftlls budh lqj{kk dh fLFkfr 

Kkr djuk vklku ugha gksrkA bl fo’k; ij O;ogkfjd ,oa Ik;kZIr v/;;u dk Hkh vHkko gS] tks fof/k;ka gSa muesa ;k rks lHkh dkjd izfrHkkx ugha 

djrs ;k dqN xkS.k jg tkrs gSa ;k dqN ijks{k gks tkrs gSa ;k LFkku fo”ks’k ds ckjs esa lqLi’V ugha djrsA izLrqr “kks/k esa rVca/kksa dh lqj{kk dks 

izHkkfor djus okys vf/kdka”k dkjdksa dks x.kuk esa izR;{kr% “kkfey dj ifj.kke Kkr djus dk iz;kl fd;k x;k gS] ftldk vHkh rd vHkko FkkA 

blesa Hkkjr ds mRRkj izns”k ds jkIrh unh csflu rFkk blds len”̀k unh ra= dks vk/kkj ekuk x;k gSA  

 

II. Body of manuscript and analysis : 
 

rVca/k dh lqj{kk ,oa lsokiznRrk dks izHkkfor djus okys vusd dkj.k gksrs gSaA ;Fkk&ck<+ ds ikuh dk ry rVca/k ds “kh’k Z ls Åij iagqp tkuk( 

rVca/k dk “kh’kZ mPp ck<+ ty ry ls uhps gksuk] rVca/k es njkj ;k QVu gksuk] ;k bldk dVk gksuk ;k {kfrxzLr gksuk] rVca/k dk vuqizLFk 

lsD”ku detksj gksuk] gkbMªksfyd xzsfM,.V ykbu dk Å?kM+ tkuk] rVca/k dks tkucw>dj dkV fn;k tkuk] unh dh eq[; /kkjk dk rVca/k ls 

lVdj cguk vkSj QyLo#i bldh tM+ dkV nsuk] unh/kkjk dk rVca/k ls dks.kh; Vdjkuk] rVca/k ij unh dh rjQ fjosVesaV dk;Z u gksuk] 

tSdsfVax dh fLFkfr esa ikuh cgus ds fy, Ik;kZIr {ks=Qy dk u cpuk] fu’knu] rVca/k ds dqN fgLlksa dk <g tkuk] rVca/k esa vuqi;qDr xq.koRrk 

dh feV~Vh dk iz;ksx] Hkkjh fjlu rFkk ca/ks ds vanj iksykiu] river morphological changes ,oa vU;A 

 

mijksDr esa ls T;knkrj izR;{k dkjd gSaA vizR;{k dkjdks eas opening of HG line, piping, cavity, heavy seepage, sudden draw down izeq[k 

gaSA fofHkUu dkjd viuh izcyrk ds vuqlkj rVca/kksa dks izHkkfor djrs gaSA vxzof.kZr rkfydk la[;k&01 ds vuqlkj muds vad fu/kkZfjr fd;s x;s 

gSaA bl rkfydk esa fdlh dkjd ds c<rs vad mldh c<+rh fØ;k”khyrk@egRrk vk Sj rVca/k ij c<+rs [krjs dks n”kkZrs gSaA rVca/k ds fdlh LFkku 

dh lqj{kk dk Lrj tkuus ds fy, ml LFkku ij igqapdj bl rkfydk dks Hkjuk gkss+xkA rkfydk esa of.kZr fofHkUu dkjdksa esa ls tks dkjd ml 
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LFkku ij ykxw ugh gksrs] mlls lEcaf/kr iafDr dks fjDRk ekuk tk;sxk rFkk ,sls dkjdks ds vad ugh tksM+s tk;sxsaA tks dkjd rVca/k ij fØ;k”khy 

fn[kkbZ iM+ jgs gksa ;k ogka ykxw gkas] mUgh ds egRrk vad tksMs tk;saxsaA pwfd dkjdksa dh rhozrk LFkykd`fr ,oa ifjfLFkfrtU;rk ij Hkh fuHkZj gksrh 

gS] vr% muds eku dks ;FkkfLFkrh lhek ds vanj ?kVk;k c<+k;k tk ldrk gSA  

 

Rkkfydk la[;k&1 

Lkqj{kk Lrj  rVca/k dh n“kk 

Ldksj@ 

vadHkkj 

1- 

 

 

 

vuqizLFk njkj tks fd Danger level 

ls Hkh uhps rd x;h gS@ 

(Rain cut / Depression/ Hkwdaih; 

njkj) 

;fn njkj dh pkSM+kbZ 1 eh0 rd gSA 

 
50 

pkSM+kbZ 1 eh0 ls vf/kd gSA 60 

manual cutting 

 

rVca/k tks fQygky Bhd gS ijUrq ogka fLFkr gS] tgka izk;% dfVax dh tkrh gSA 
150 

rVca/k dVk iM+k gSA 
vk/kh ÅapkbZ ls Åij rd 200 

uhps rd 800 

rVca/k dk “kh’k Z Danger level ls 

uhps gS 

1 eh- rd uhps 80 

2 eh- rd uhps 200 

“kh’k Z tehu ls Nw x;k gS ;k blls Hkh uhps gSS vFkkZr ogka [kkanh@Cutting gS 800 

2- 

 

 

Overtopping by heavy flood 
ck<+ ds ikuh dk ysoy HFL+ FB ls 0-50 eh- rd Åij tkus dh lEHkkouk gks rks 70 

ck<+ ds ikuh dk ysoy HFL+ FB ls 0-50 eh0 ls vf/kd Åij tkus dh lEHkkouk gks 

rks 
200 

unh dh eq[; /kkjk embankment 

dh tM++ esa ;k ,dne utnhd cg 

jgh gS 

u/s izksVsD'ku 
odZ gSa 

Cover at foundation 
of Protection work 

0-50 eh- ;k de cpk gSA 80 

0-50 eh- rFkk  scouring depth ds chp 

jg x;k gSSA 70 

rVca/k ,oa eq[; /kkjk 

ds chp dk dks.k 

unh dh /kkjk rVca/k ds lekukUrj gSA 70 

unh dh /kkjk dks.kh; gSA 80 

u/s izksVsD'ku odZ ugh gSa 

unh dh /kkjk rVca/k ds lekUkkUrj gSA 300 

unh dh /kkjk dks.kh; gSA 
300 ;k 

vf/kd 

 

 

 

 

 

 

 

 

 

 

3- 

 

 

 

 

 

 

 

 

 

 

unh rVca/k ls 100 ls 300 eh- dh 

nwjh ij cg jgh gS rFkk rVca/k ij 

unh dh vksj Rivetment work  

ugh gSA 

unh dh /kkjk ,oa rVca/k lekukUrj gSA 

unh rVca/k ls 100 eh- rd nwj gSA 40 

unh rVca/k ls 100 ls 300 eh- rd nwj 

gSA 
8 

unh dh /kkjk] rVca/k ls dks.kh; Vdjk 

jgh gSA 

45 ls 90 va”k ij 100 

0 ls 45 va”k ij 50 

Jacketing dh fLFkfr esa nksuks rVca/kksa ds chp dh nwjh 3P ls de gksuk (P=√4.75 x Discharge ) 7 ls 40 

rVca/k ds “kh’k Z dh pkSM+kbZ de gksuk 
1 eh0 rd de gks rks 5 

2 eh0 rd de gks rks 3 

detksj cross section 

?kVdj 80% cpk gks rks 10 

?kVdj 60 ls 80% ds chp cpk gks rks 20 

30 ls 80% cpk gks rks 30 

30% ls de cpk gks rks 120 

[kksg ;k jSVgksy ;k jsudV 
4 eh0 rd  20 

4 eh0 ls vf/kd yEch 30 

gkbMªksfyd xzsfM,.V ykbu dk Å?kM+ (open) tkukA (D/S esa seepage dk eq[; 

dkj.k)  
uksV%&t:jh ugha gS fd fdlk LFkku ij ;g leku :Ik ls open gksA 

 

doj 30 lseh0 rd de gks tk, 
30 

 

doj 50 lseh0 rd de gks tk, 
40 

 

doj (-) 1 eh0 rd de gks tk, 
100 

doj (-) 2 eh0 rd de gks tk, 120 

unh  dh eq[;/kkjk dk rVca/k dh 

vksj vkuk@c<+uk 

;fn eq[; /kkjk rVca/k ds 300 eh0 ds 

nk;js esa gksA 

Ck<+us dh nj 25 m ls  50 m /year rd 

gks rks 
30 
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Ck<+us dh nj 50 m ls 100 m /year rd 
gks rks 

40 

eq[; /kkjk rVca/k ls 300 eh0 ;k vf/kd 

nwj gS 

Ck<+us dh nj 50 m ls 100 m /year 

rd gks rks 
15 

Ck<+us dh nj 25 m ls 50 m /year rd 

gks rks 
10 

Sudden draw down 

Type of soil of embankment 
Black cotton soil 

40 

 

clay 30 

Sandy soil 5 

water decreasing rate 
2.5m in a day or more 200 

1 m to 2.5m/Day 100 

0.75 to 1 m/Day 60 

 
Deep saturation of embankment 
Due to continuous rain and  high 

flood 

soil type 
sand 10 

clay 25 

Weakness of x- section 
Up to 40 % week  10 

More than 40 %  40 

 

mijksDr rkfydk ds Øe la-&01 ds varZxr vkus okys dkjd bl dksfV ds gSa fd] ;fn lle; mik; u fd;k tk; rks rVca/k ds vUnj ls ikuh 

t:j cgsxk] ;k og VwV tk;sxkA Øe la-&02 ds varZxr vkus okys dkjd bl dksfV ds gSa fd] ;fn lle; mik; u fd;k tk; rks rVca/k ds 

VwVus dh lEHkkouk cgqr T;knk jgsxhA Øe la-&01 ,oa 02 esa of.kZr dkjd] rRdky mik; u fd;s tkus ij dqN gh ?k.Vksa esa rVca?k ds lEcaf/kr 

fgLls dks iw.kZr;k u’V dj ldrs gaSA Øe la-&03 ds varZxr vkus okys dkjd bl dksfV ds gSa fd] ;s rRdky rks dksbZ cM+h nq?kZVuk ugha djrs 

ijUrq vuns[kk djus ij ?kkrd ifjfLFkfr;ka iSnk dj ldrs gSa] vFkkZr buds dkj.k rVca/kksa ds VwVus dh lEHkkouk,sa c<+rh gSaA O;ogkfjd :Ik ls 

rVca/k dk dksbZ Hkh LFkku buesa ls ,d ;k dbZ dkjdksa ls izHkkfor gks ldrk gSA ifjfLFkfr;ks ds vuqlkj ;s dkjd ,d&nwljs dh dksfV esa iyk;u 

Hkh dj ldrs gSaA mDr ds vykok vU; dkjdks dh lEHkkouk ls badkj ugha fd;k tk ldrkA vko”;drkuqlkj dqN dkjdks dks ysdj ;k NksM+dj] 

bl fof/k }kjk rVca/k ds LFkku&fo”ks’k ds lkFk&lkFk fdlh Hkkx dh lqj{kk dk vkadyu Hkh fd;k tk ldrk gSA  

 

III. Discussion and Result  
 

fofHkUu dkjdksa ds futh izHkko ds lkFk&lkFk mudh rhozrk Hkh ek;us j[krh gSA bl dkj.k lHkh dkjdks dh x.kuk mudh rhozrk ds vuqlkj djuh 

vfr vko”;d gSA mijksDr rkfydk la0&1 esa ,slk djus ds fy, fofHkUu dkjdksa dks mudh ifjfLFkfrtU; rhozrk ds vuqlkj egRRkk vad iznku 

fd;s x;s gSA {ks=h; fujh{k.k ds nkSjku rVca/k ij rkfydk la- 01 esa of.kZr lHkh fØ;k”khy dkjdksa dks mudh rhozrk ds vuqlkj vad iznku dj 

tksM+ fy;k tkrk gSA blds ckn vxzof.kZr rkfydk la0&2 ds vad oxhZdj.k ds vuqlkj lqj{kk dk Lrj r; fd;k tkrk gSA  

 

rkfydk la[;k&2  

 

dqy Ldksj  
(HK Ldksfjax) ifj.kke 

800 ;k vf/kd rVca/k ds ckgj ikuh tkuk r; gSA 

150 ls 800 rVca/k vfrlaosnu'khy gS 

50 ls 150 rVca/k laosnu'khy gSA 

25 ls 50 rVca/k ij FkksM+k&cgqr /;ku j[kuk vko”;d gSSA 

25 rd rVca/k lkekU; fLFkfr esa gSA 

      IV. Brief Review and what I found  
 

rVca/kksa dh lqj{kk dks izHkkfor djus okys NksVs&cMs+ lHkh dkjdksa dks mudh rhozrk rFkk ifjfLFkfrtU;rk ds vk/kkj ij vadHkkj iznku dj lqj{kk 

dk Lrj Kkr djuk mns~”; izkIrh ds fudV iagqpkrk gSA ;g fof/k vis{kkd`r vf/kd izR;{k rFkk cgqr vklku gSA ;g fof/k vizR;{k dkjdks ls Hkh 

lqLi’V vadh; Hkkj xzg.k dj ysrh gS] QyLo#i ;g rjhdk izHkkoh rFkk mi;ksxh cu ldrk gSA rVca/k dks izHkkfor djus okys dkjdksa dh la[;k 

vf/kd rFkk fofo/kkiw.kZ gks ;k de gks] bl fof/k esa rVca/k dh lqj{kk ekiu dh xq.koRrk [kjkc ugh gksrh gSSA  
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V. Discloser and Conclusion 
 

rVca/kks dh lqj{kk 20 ls 40 dkjdks ij fuHkZj djrh gS] blfy, budh lqj{kk dk Lrj r; djuk nq#g dk;Z gksrk gSA bl fo’k; ij O;ogkfjd ,oa 

Ik;kZIr v/;;u dk Hkh vHkko gS] tks fof/k;ka miyC/k gSa] muesa ;k rks lHkh dkjd izfrHkkx ugha dj ikrs ;k dqN xkS.k jg tkrs gSa] ;k dqN ijks{k gks 

tkrs gSa ;k LFkku fo”ks’k ds ckjs esa lqLi’V ugha djrsA izLrqr “kks/k esa rVca/kksa dh lqj{kk dks izHkkfor djus okys vf/kdka”k dkjdksa dks vadHkkj iznku 

djrs gq, x.kuk esa izR;{kr% ”kkfey dj ifj.kke Kkr djus dk iz;kl fd;k x;k gS] ftldk vHkh rd vHkko FkkA rkfydk&01 rFkk 02 esa of.kZr 

lHkh dkjdksa ds ;Fkksfpr egRo dk vkadyu dj vadHkkj iznku dj ifj.kke Kkr djuk izLrqr “kks/k dk izeq[k mns~s”; gSA “kks/kdrkZ Hemant kumar 

ds uke dks laf{kIr djds bl fl)kUr dks HK modle rFkk vadHkkj r; djus dks HK scoreing dgk x;k gSA rVca/kksa dks ;nk&dnk izHkkfor djus 

okys dkjd tSls& HkwdEih; fodf̀r ;k QVu ;k tkuoj }kjk cuk;h x;h [kksg gks ;k izk;% feyus okys dkjd tSls& rVca/k dk “kh’kZ ry okafNr 

ÅapkbZ ls uhps gksuk] gkbZMªksfyd xzsfM,UV ykbu ij Ik;kZIr doj u gksuk ;k mldk Å?kM+ tkuk] river morphological changes, jsudV ;k 

tku&cw> dj rVca/kksa dks dkVuk ;k *lMu Mªk Mkmu^ vkfn lHkh dk ;Fkk;ksX; rFkk lEHkkfor vkadyu bl fof/k essa gks tkrk gSA bl dkj.k ;g 

fof/k rVca/kksa dh lqj{kk dk lVhd Lrj Kkr djus esa vR;f/kd lg;ksxh fl)~ gks ldrh gSA vf/kd foliZ.k okyh ufn;ksa esa Hkh ;g csgrj fu"d’k Z 

ns ldrh gSA D;ksafd blesa unh dh /kkjk RkFkk rVca/k ds chp Vdjko ds dks.k dks ifjxf.kr fd;k x;k gSA  
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