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]¥ÎNÍ
nd<hvÍ.iHÏ v,no_HkI hy„_F nv l¶V° tVsHdA ;_ÁHvÍ.hÏ ,

jòVdF r_Vhv nhvkN# gBh ̈cÊ hsJ nhlÁI =öéVù& o¢Vhè kHaD hc
>Ë , u<hlG l<eV nv .hdK ̀NdNÍ aÁHoéI a<kN# d¥D hc v,ù.iHÏ ;ÁéV‰
hdK tVsHdA& hsé™HnÍ hc >fú¥K.iH hsJ ;I nv w<vè xVhpD ,
h[VhÏ wñÎP& u±,Í fV ;ÁéV‰ tVsHdA ;ÁHvÍ.hÏ& lÁíV fI fHcdHfD ,
hpÎHÏ hvhqD fH hvcù pHaÎI v,noHkI.iH lD.a<n# fH j<[I fI hdK ;I
p™HzJ hc hvhqD líH,v v,noHkI , fI pNhrG vsHkNË lÎChË
tVsHdA ;ÁHvÏ ̈cÊ , qV,vÏ lD.fHaN& hdK .̀|,iA fH iŃ j¶ÎÎK
jHeÎV x<‰ >fú¥K. nv p™HzJ v,noHkI , ;HiA tVsHdA ;ÁHvÏ fH
hsé™HnÍ hc lN‰ >clHdúæHiD hkíHÊ =VtJ# >clHdA.iH fH sI x<‰
lòé„T >fú¥K nv 5 nfD lé™H,è hkíHÊ aN# kéHd{ >clHdA.iH kúHË
nhnkN ;I htChdA x<‰ >fú¥K hc  52 fI 53 sHkéÎÂéV lÆNhv s¢P
tVsHdA ;ÁHvÏ vh hc 02 jH 04 nvwN nv nfD.iHÏ 51 jH 52 gÎéV nv
eHkÎI ;HiA nhnÍ hsJ# 

,h\Í.iHÏ ;„ÎNÏ^ x<‰ >fú¥K& lN‰ >clHdúæHiD& tVsHdA
;ÁHvÍ.hÏ , lÈÁNsD v,noHkI#

lÆNlI
v,noHkI.iH fI uÁ<hË líHvÏ xäÎ¶D [ÂU >,vÏ , hkéÆH‰

fHvù.iHÏ [<Ï& hc ndVfHc fI uÁ<hË d¥D hc hsHsD.jVdK lÁHfU jHlÎK
>ã l<vn j<[I hköHË f<nÍ.hkN# jÂNË.iHÏ fCvø fúVÏ fVhÏ
fÈVÍ.=ÎVÏ hc k¶ÂJ >ã nv pHaÎI v,noHkI.iH a¥G =VtéI.hkN#
s¥<kJ nv ;ÁHv v,niH nv fVoD l<hrU lòHxVhjD kÎC nv fVnhaéI
hsJ# hköHË. fI jíVfI nvdHtéI ;I x®ÎHË v,n nv l<hrU sÎ±fD
lD.j<hkN uHlG .hdíHn oVhfD.iHÏ [äVhË kHB̀dV a<n& gBh fI t¥V .hdíHn
jÂÈÎNhjD fVhÏ lÈHv sÎ±ã aNkN# hc l<hvn lÈL .hdK ;ÁéV‰& p™HzJ
s<hpG v,niH nv lÆHfG tVsHdA hsJ# aÎ<Í.iHÏ jòVdF ,
a¥öJ nd<hvÍ.iH kI jÁÈH föéæD fI k<ß , aNè tVsHdA nhvn& f„¥I
fI ,d|=D.iHÏ nd<hvÍ k§ÎV a¥G sHcÍ , ,d|=D.iHÏ l¥HkÎ¥D l<hn
jú¥ÎG niÁNÍ >kÈH kÎC ,hföéI hsJ# hc xVtD lD.j<hË tVsHdA vh fH
aÁHsHdD kÆH£ pöHõ v,noHkI , iÂîÁÎK fH hsé™HnÍ  hc v,ù.iHÏ
l¥HkÎ¥D , fÎ<g<\d¥D ;HiA nhn “1”#

>fú¥K.iH5sHcÍ.iHdD iöéÁN ;I hc ;VhkI v,noHkI fH c,hdHÏ
lòé„T köäJ fI ;ÁHvÍ v,n& jH tHw„I.hÏ fI sÂJ nv,Ë föéV [VdHË
hléNhn lD.dHfÁN# >fú¥K.iH fI x<v l¶Â<‰ hc lûHgP sÁæVdCÍ.hÏ&
j<vdöÁæD& lò„<£ lûHgP v,noHkI.hÏ fH v,;A j<vdöÁæD&
=HfÎ<kD& hs¥„I.vdCÏ , yÎVÍ sHoéI aNÍ , hc xV́ sHpG fI nhoG
[VdHË hw„D hléNhn lD.dHfÁN# xVhpD , h[VhÏ >fú¥K.iH fH
iŃ.iHÏ lòé„™D hc räÎG iNhdJ [VdHË nv [ÈJ l¢„<ã& htChdA
uÂR [VdHË fVhÏ ;úéÎVhkD& [„<=ÎVÏ hc tVsHdA ;ÁHvÍ v,noHkI ,
p™HzJ hc >Ë& iNhdJ [VdHË hc röÂJ fÎV,kD r<õ fI sÂJ nhoG
, nv kéÎíI [„<=ÎVÏ hc jòVdF v,noHkI w<vè lD.̀BdVn# fI x<v
lé¶Hv́ uV° líHvÏ f¶N hc hpNhë >fú¥K.iH 02 jH 03 nvwN
;HiA lD.dHfN# x<‰ nd<hvÍ p™HzJ aNÍ j<sX iV >fú¥K l¶Â<Ú¨
3 jH 4 fVhfV x<‰ >fú¥K lD.fHaN  “4”#

x„¶J , iÂ¥HvhË  “7”& |̀,iA o<n vh fI lÁ§<v l¶VtD
>fú¥K.iHÏ yÎV löé®VØ fVhÏ ;HiA tVsHdA ;ÁHvÏ v,noHkI.iH nv
kH=H iHlNÏ6),hrU nv sHpG yVfD v,noHkI kÎG(& hkíHÊ nhnkN# hdúHË
nvdHtéÁN ;I uÂ„¥Vn >fú¥K köäJ u¥S fH tHw„I >fú¥K nhvn nv
pHgÎ¥I nv ch,dI , tHw„I eHfJ fH x<‰ >fú¥K köäJ löéÆÎL nhvn# nv 4
>fú¥K fH ch,dI 06 fH köäJ jÁ+ aN=D 01 nvwN , ch,dI 06
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)>fú¥K [Hbã( tHw„I hÏ l¶Hn‰ 4 fVhfV x<‰ >fú¥K lD j<hkN fVhÏ
p™HzJ hc x<gD l¶Hn‰ 054 léV hsé™HnÍ a<n# nv pHgD ;I nv >fú¥K
nhtU ch,dI 09 , 021 , fH köäJ jÁ+ aN=D 2/0 lD j<hkN fVhÏ
;HkH‰ uÂÎR jV hsé™HnÍ a<n# jHlÎÁH=< , [Hk+ “8”& fVhÏ p™HzJ
;ÁHvÍ.iHÏ v,noHkI hc >fú¥K.iH hsé™HnÍ ;VnkN , fI hdK kéÎíI vsÎNkN ;I
x<‰ >fú¥K jHeÎV cdHnÏ nv [VdHË hxVh́ >fú¥K.iH nhvn# 

löíNÏ , iÂ¥_HvhË  “5”& fI lÁ§<v fVvsD heV x<‰ >fú¥K&
>clHdA iHdD nv d: t„<Ê >clHdúæHiD fH r<õ 081 nv[I fH
7/4=B/Rhc [ÁS ̀±;öD =±õ hkíHÊ nhnkN# >kÈH fH rVhvnhnË d:
>fú¥K nv t„<Ê >clHdúæHiD nv l<r¶ÎJ iHÏ 03 , 071 nv[I fH
x<‰ iHÏ 8& 01 ,21 sHkéÎÂéV fH nfD iHÏ 02&42 , 82 gÎéV fV
eHkÎI , uÂR eHfJ 31 sHkéD léV ̀NdNÍ >fúöéæD vh p<‰ >fú¥K nv
pHgJ >ã c̈‰ l<vn fVvsD rVhvnhnkN# kéHd{ kúHË nhn iV]I x<‰
>fú¥K htChdA dHfN fHuE htChdA uÂR >fúöéæD hxVh́ >Ë lD a<n
iÂîÁÎK fH htChdA nfD [VdHË , l<r¶ÎJ rVhv=ÎVÏ >fú¥K nv r<õ&
hf¶Hn ]HgI , x<‰ ̀úéI nv ̀HdÎK nsJ >fú¥K kÎC htChdA lD.dHfN#

wHk¶D. , .wHnrD  “3”& fH fVvsD >clHdúæHiD x<‰.iHÏ lòé„T
>fú¥K h,‰ nv sI l<r¶ÎJ lé™H,è köäJ fI >fú¥K n,Ê& nv huNhn
lòé„T tV,n [VdHË& köäJ fI fÈÎÁI.sHcÏ >fú¥K hrNhÊ ;VnkN# fV
hsHõ jñ„ÎG >lHvÏ nhnÍ.iHÏ >clHdúæHiD , fVhcù l¶HngI
iÂäöéæD >Ë& >fúöéæD köäD nlHyI h,gÎK >fú¥K fI uNn tV,n
[VdHË , köäJ uÂR [VdHË fI x<‰ >fú¥K föéæD nhaJ# , vhf¢I
fVhcù aNÍ j¢HfR o<fD )939/0=2R(hvhmI ;Vn# hlÎK k|hn ,
iÂ¥_HvhË  “2”& fH lN‰ sHcÏ tÎCd¥D› hc sI >fú¥K lé<hgD fH sI
x<‰ lòé„T )01& 02 , 03 sHkéD léV( , fI w<vè d¥¢VtI , fH
sI nfD )41& 5/71 , 9/81 gÎéV fV eHkÎI( hgæ<Ï ;„D >fúöéæD
hxVh́ >fú¥K.iH vh fVvsD ;VnkN# ké_Hd{ pHwG hc hdK .̀|,iA
kúHË nhn ;I ;ÂéVdK lÎChË >fúöé_æD lVf<£ fI >fú¥K fH x<‰
;<jHiéV )01 sHkéÎÂéV( , nv hdK x<‰ kÎC ;ÂéVdK lÎChË >fúöéæD
lVf<£ fI nfD ;L )41 gÎéV fV eHkÎI( f<nÍ hsJ iL.]ÁÎK fH htChdA
lÎChË nfD& >fúöéæD kÎC htChdA lD.dHfN , fH htChdA x<‰ >fú¥K
lÎChË >fúöéæD nv nlHyI htChdA lD dHfN# kHdÎÁD , tViD lÆNÊ  “6”&
fH l¢Hg¶I [VdHË hxVh́ >fú¥K.iH fI fVvsD uÂ„¥Vn hdK sHcÍ.iH

V̀nhoéÁN# hdúHË >clHdA.iHÏ o<n vh nv ;HkHgD löé¢Î„D a¥G ,
fN,Ë hkñÁH fH uV° 06 sHkéÎÂéV& hvj™Hß 03 sHkéÎÂéV , x<‰ 5/0
léV hkíHÊ nhnkN# >clHdA.iH fVhÏ >fú¥K.iHÏ 51 ,03 sHkéÎÂéVÏ nv
pHgJ j¥D , n,jHdD fI t<hwG d: , 5/1 fVhfV x<gúHË hkíHÊ
=VtJ# kéHd{ kúHË nhn ;I nv >fú¥K.iHÏ n,jHdD& =VnhfI lñû<v
fÎK n, >fú¥K& fH htChdA x<‰& jH pN,nÏ lñ< aNÍ , [VdHË
fÎúéVÏ ,hvn t†HÏ fÎK n, >fú¥K lD.a<n# 

l¢Hg¶Hè hkíHÊ aNÍ t<Ø kúHË lD.niN ;I fH htChdA x<‰ >fú¥K&
lÎChË >fúöéæD kÎC htChdA lD.dHfN# fH j<[I fI hdK l<q<ß , jHeÎVhè
lêäJ >fú¥K iH nv ;HiA tVsHdA ;ÁHvÏ v,noHkI& hdK .̀|,iA fH

iŃ j¶ÎÎK jHeÎV x<‰ >fú¥K. nv p™HzJ v,noHkI , ;HiA tVsHdA
;ÁHvÍ.hÏ fH hsé™HnÍ hc lN‰ >clHdúæHiD hkíHÊ =VtJ#

l<hn , v,ù.iH
fVhÏ fVvsD l¢Hg¶Hè iÎNv,gÎ¥D , iÁNsD lVf<xI&

>clHdA.iHdD nv >clHdúæHÍ lV;C jñÆÎÆHè p™HzJ oHμ ,
>fòÎCnhvÏ ,chvè [ÈHn ;úH,vcÏ nv t„<lD fI x<‰ jÆVdäD 42
léV& uV° 051 sHkéÎÂéV fH aÎF ;T 100/0 , aÎF ;ÁHvÍ 12̂
hkíHÊ aN# fVhÏ hkíHÊ >clHdA.iH x<gD l¶Hn‰ 7 léV hc hdK t„<Ê l<vn
hsé™HnÍ rVhv =VtJ# a¥G )1( kÂHdD hc hdK t„<Ê vh kúHË lD.niN# 

lûHgP ;ÁHvÍ t„<Ê fI x<‰ 003 sHkéÎÂéV nv hféNhÏ t„<Ê ,002
sHkéÎÂéV nv hkéÈHÏ t„<Ê nvaJ nhkI lÁ™ûG fI r¢V 3 lÎ„ÎÂéV , nv
tHw„I fÎK >Ë iH lûHgP hc [ÁS vdCnhkI lÁ™ûG , tVsHdA ̀BdV fI
x<‰ 002 sHkéÎÂéV , fI r¢V 1 lÎ„ÎÂéV f<nkN# lòCË [VdHË >ã nv
fḦnsJ t„<Ê rVhv nhaJ , jÁ§ÎL nfD fH sVvdC nv hféNhÏ ;HkH‰
w<vè =VtJ# fH hkíHÊ >clHdA.iHÏ lÆNlHjD fI lNè 5/1 sHuJ&
clHË `HdI d: sHuJ fVhÏ iV >clHdA nv k§V =VtéI aN# hféNh
>clHdA.iH nv nfD.iHÏ 51& 5/71& 02& 5/22 , 52 gÎéV nv eHkÎI
nv aVhdX fN,Ë kûF >fú¥K hkíHÊ aN )aHiN(# f¶N hc =BaJ d:
sHuJ hc aV,ß >clHdA& aÎV t„¥I föéI , >ã nv,Ë t„<Ê fI >vhlD
jò„ÎI , ci¥A aN# såS fH hsé™HnÍ hc gÎÂÎÁÎÂéV j®ÎÎVhè V̀,tÎG
tVsHdA ;ÁHvÍ hkNhcÍ.=ÎVÏ aN# fH hpNhë >fú¥K& >clHdA.iH j¥Vhv
aN jH jHeÎV >fú¥K nv tVsHdA ;ÁHvÍ l<vn fVvsD rVhv =ÎVn# l<vn
hsé™HnÍ nv hdK |̀,iA k™<b kHB̀dV , yÎV löé®VØ f<n# fH hpNhë
>fú¥K nv iV d: hc x<‰.iHÏ 52& 03 , 53 sHkéÎÂéV , ch,dI 09
nv[I köäJ fI nd<hvÍ )sHpG( nv `Á{ nfD  51& 5/71& 02&
5/22& , 52 gÎéV nv eHkÎI j¥Vhv aN# f¶N hc hjÂHÊ iV >clHdA& ;T
jVhc lD.aN , aÎF ;ÁHvÍ fI pHgJ h,‰ fV lD.=úJ jH aVhdX fVhÏ
jÂHlD >clHdA.iH d¥öHË fHaN# V̀,tÎG lVf<£ fI tVsHdA ;ÁHvÏ ,
>fúöéæD nlHyI >fú¥K nv iV >clHdA fVnhaJ aN# fH vuHdJ hdK
l¶ÎHv ;I x<‰ >fú¥K d: ]ÈHvÊ uV° ;HkH‰ fHaN& x<‰ >fú¥K nv
hdK .̀|,iA 03 sHkéÎÂéV lD.a<n ;I fH x<‰ 5 sHkéÎÂéV fÎúéV , ;ÂéV
hc >Ë >clHdA.iH hkíHÊ aN# fH j<[I fI hdÁ¥I nv hdK |̀,iA fI d:

a¥G1- kÂHdD hc t„<Ê , [HkÂHdD >fú¥K , jíÈÎChè lVf<xI
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nd<hvÍ tVsHdA.̀BdV kÎHc f<n& ̀S nfD käHdN >kÆNv cdHn fHaN ;I ;ÁHvÍ
vh fú<dN , kI >kÆNv ;L ;I tVsHdúD hj™HØ kÎ™éN# fH hkíHÊ >clHdA.iH
nv nfD.iHÏ pNh;êV , pNhrG lé™H,è& ;ÂéVdK nfD 51 , fÎúéVdK
nfD 52 gÎéV fV eHkÎI nv >clHdA.iHÏ hdK ̀|,iA hkéòHã aNkN# 

fñE , kéÎíI.=ÎVÏ
fVhÏ fVvsD jHeÎV >fú¥K nv ;HiA tVsHdA ;ÁHvÍ , hkíHÊ

>clHdA.iH& x<gD l¶Hn‰ 7 léV hc t„<Ê l<vn hsé™HnÍ rVhv =VtJ# 
a¥G )2( lÆHndV jòVdF nd<hvÍ nv aVhdX fN,Ë hsé™HnÍ hc >fú¥K

, hsé™HnÍ hc sHcÍ vh nv nfD.iHÏ lòé„T kúHË lD.niN# fH hpNhë
>fú¥K nv iV d: hc  x<‰.iHÏ 52& 03 , 53 sHkéÎÂéV  , ch,dI 09
nv[I köäJ fI nd<hvÍ , tHw„I hc lñG aV,ß  lûHgP vdCnhkI nv ̀Á{
nfD  51& 5/71& 02& 5/22& , 52 gÎéV nv eHkÎI j¥Vhv aN# f¶N hc
hjÂHÊ iV >clHdA ;T jVhc lD.aN , aÎF ;ÁHvÍ fI pHgJ h,‰ fV
lD.=úJ jH aVhdX fVhÏ jÂHlD >clHdA.iH d¥öHË fHaN& såS

V̀,tÎG lVf<£ fI tVsHdA ;ÁHvÏ , >fúöéæD nlHyI >fú¥K nv iV
>clHdA fVnhaJ aN#  jHeÎV x<‰ >fú¥K.iH nv ;HiA tVsHdA kÎC nv
a¥G )3( kúHË nhnÍ aNÍ hsJ# fH j<[I fI a¥G& >fú¥K 53
sHkéÎÂéVÏ fH s¢P jòVdF 64-53 nvwN , >fú¥K 03 sHkéÎÂéVÏ

fH s¢P jòVdF 25-24 nvwN nv ;HiA tVsHdA ;ÁHvÏ l<eV
f<nkN , >fú¥K 52 sHkéÎÂéVÏ fH ,[<n >fúöéæD kH]ÎC nv nlHyI& fH
j<[I fI s¢P jòVdF fI x<v jÆVdF 36-14 nvwN jHeÎV rHfG
j<[ÈD nv ;HiA tVsHdA kNhaéI hsJ# fVhÏ jñ„ÎG , fVvsD
hgæ<iHÏ hdíHn aNÍ& nhnÍ.iHÏ >clHdúD fH hsé™HnÍ hc kVÊ htChv
refruSjVsÎL aN# a¥G )4( l¶VtD h[ChÏ l<vn hsé™HnÍ nv t„<Ê vh
kúHË lD.niN , nv a¥G )5( hgæ<Ï tVsHdA nv >clHdA.iHÏ
lòé„T kúHË nhnÍ aNÍ hsJ# kéHd{ a¥G.iHÏ )3( , )5( kúHË
lD.niN fÎúéVdK lÎChË >fúöéæD nlHyI lVf<£ fI >fú¥K fH x<‰
fÎúéV d¶ÁD 53 sHkéÎÂéV hsJ , nv hdK x<‰ kÎC ;ÂéVdK tVsHdA fH
nfD 51 gÎéV nv eHkÎI vô nhn# fH htChdA nfD lÎChË tVsHdA kÎC htChdA
dHtéI fI x<vÏ ;I nv nfD 52 gÎéV fV eHkÎI fÎúéVdK tVsHdA lúHiNÍ
aN# 

>fú¥K.iH nv ;HiA tVsHdA ;ÁHvÏ v,noHkI kÆA föChdD nhvkN#
hdK .̀|,iA fI lÁ§<v j¶ÎÎK heV x<‰ >fú¥K fV lÎChË tVsHdA hkíHÊ
=VtJ# kéHd{ pHwG hc hkíHÊ >clHdA.iH , kÂ<nhviH kúHË nhn& nv
nfD.iHÏ lòé„T räG hc hpNhë sHcÍ s¢P jòVdF ;ÁHvÍ v,noHkI fI
x<v jÆVdF fÎK 26-24 nvwN f<nÍ ;I S̀ hc hpNhë >fú¥K.iH
lÆHndV lòé„T s¢P jòVdF nv >fú¥K fH x<‰.iHÏ 52& 03 , 53
sHkéD.léVÏ fI jVjÎF fVhfV 64-53& 25-24. , 36-14 nvwN
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Abstract (Technical Note)

Experimental Investigation of Groin Length Effect on River Bank
Erosion Reduction

B. Moosavi1 , M. Saneie2,  A. Salajeghe3 and B. Motamed Vaziri4

River banks are exposed to destruction and bank erosion. Providing human requirements and reduce

river's dangers is one of the river engineering's purposes. The extent and risk of this phenomenon must be

recognized. Groin is suggested as one of the control methods to reduce erosion. Besides, it is helpful way

to reclaim lands. Groin's length has effective influence on bank erosion control. Laboratory models were

used to investigate river protection and reduce bank erosion. Tests were done in 3 groin's lengths and 5 dis-

charges. Results show that increasing groin's length from 25 up to 35 cm, and discharges from 15 up to 25

lit/s can reduce bank erosion about 20-40 percent.

Keywords: Bank Erosion, River Engineering, Laboratory Models and Groin Length.
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