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5> EpnkaremyuT§saRsþsRmab;GPivDÆn_kMBg;EpRkugRBHsIhnu 
 

5>1> viFIsaRsþeFIVEpnkar 
 

5>1>1> lkçN³TUeTA 
 

 EpnkaremyuT§saRsþsRmab;GPivDÆn_kMBg;EpRkugRBHsIhnunwgRtUvbegáIteLIgtamCMha‘ndUcxageRkam³- 
 

k¦ edIm,IkMNt;tYnaTIrbs;kMBg;EpRkugRBHsIhnusMedAelIkarGPivDÆn_sgÁm-esc©kic©km<úCa nigkMNt;muxgar 
kMBg;EpRtUvmanedIm,IbMeBjtamtYnaTIrbs;xøÜn 

x¦ edIm,I)a:n;sμanBItRmUvkartammuxgarmYy²kñúgRbeTsenAqñaMeKaledA 
K¦ edIm,IkMNt;BItRmUvkark)a:l;cUlkMBg;EpRkugRBHsIhnu edayBicarNaEbgEck[)ansmRsbkñúgcMenam 

kMBg;EpTaMgGs; rYmTaMgkMBg;EpPñMeBj nigkMBg;EpRckTVarGnþrCatiepSgeTot 
X¦ edIm,IkMNt;KMlattRmUvkarrvagkMBg;EpRkugRBHsIhnu eFobeTAnwgsmtßPaBpÁt;pÁg;rbs;kMBg;EpenAqñaM 

eKaledA edayKitelIkarEklMGrTaMgehdæarcnasm<n§½manRsab;¼]briehdæarcnasm<n§½ nigFatuTn;dUcCa 
Rbtibtþikarkugetn½rCaedIm 

g¦ edIm,IkMNt;cMnYnzbnIyPNÐEdlRtUvkarsagsg;fμ I edayKiteTAelIkarerobcMrcnasm<n§½GgÁPaBmuxgar 
zbnIyPNÐbc©úb,nñeLIgvij 

c¦ edIm,IkMNt;kEnøgTMenrsRmab;GPivDÆn_EpedayBicarNaeTAelIKeRmageRbIR)as; BiessenAeBlbc©úb,nñ 
lkçN³FmμCati .l. 

q¦ edIm,IkMNt;kEnøgTMenrsRmab;GPivDÆn_enAqñaMeKaledA edayBicarNaelIbBaðasgÁm¼FmμCati nigTisedA 
rIkcMerInrbs;kMBg;EpenAry³eBlEvg ¬elIsBIqñaMeKaledA¦ 

C¦ edIm,IeRCIserIsKeRmagbøg;zbnIyPNÐEdll¥RbesIrbMput edayBicarNaeTAelIkarbMeBjmuxgar)anRtwm 
RtUv cMNayGs;tic rIkcMerIneTAGnaKt nigrkSabrisßansgÁm¼FmμCati 

Q¦ edIm,IsikSaBIviFankarGnuvtþEpnkarenH dUcCa PPP CaedIm. 
 

 KMnitkñúgcMNuc k¦ )anelIkykmkBiPakSarYcehIykñúgCMBUk 3 ehIykMBg;EpeKkMNt;[bMeBjtYnaTI “kat; 
bnßyéfødwkCBa¢ÚnGnþrCatieTA¼mkkm<úCa”, “pþl;esvakmμdwkCBa¢ÚneBareBjedaykarRbkYtRbECgedIm,IKaMRTdl;kar 
GnuvtþyuT§saRsþCatikñúgvis½yepSg²” nig “BenøÓnkarGPivDÆn_]sSahkmμenAtMbn;rayrgepSg²”. cMeBaHKMnitkñúg 
cMNuc x¦ nig K¦ tRmUvkarkñúgvis½ydwkCBa¢Ún)anelIkykmkBiPakSapgEdrkñúgCMBUk 3. tRmUvkardI]sSahkm μRtUv 
)anykmksikSakñúg “KeRmagsikSaBIkarGPivDÆn_kñúgtMbn;sRmab;kMenInRckrebogTIRkugPñMeBj-extþRBHsIhnu” eFIV 
eLIgeday JICA enAqñaM 2003. Ep¥kelIkarsikSaenH tRmUvkardI]sSahkm μkñúgmNÐlkMBg;EpnwgRtUvelIkykmk 
BiPakSakñúgCMBUkenH. KMnitkñúgcMNuc X¦ nigcMNucbnÞabeTotk¾nwgelIkykmkBiPakSakñúgCMBUkenHEdr. 
 

5>1>2> karvaytémøBIbrisßanCayuT§saRsþ 
 

 ¬1¦ TsSnaTanTUeTA 
 

 enAGMLúgeBleFIVEpnkarGPivDÆn_GPivDÆn_kMBg;EpRkugRBHsIhnury³eBlEvg karvaytémøbrisßanyuT§saRsþ 
(SEA) RtUv)aneFIVedIm,IbegáItEpnkarEdlmanehutb:HBal;brisßantictYcbMput. kñúgkarsikSaenH SEA epþatelIkar 
vaytémøbrisßanEdl)anGnuvtþkñúgdMeNIrkareFIVEpnkarGPivDÆn_CaCMerIsl¥bMput. karvaytémøbirsßanEdl)aneFIVkñúg 
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dMeNIrkareFIVEpnkarGPivDÆn_dUcteTA³- 
 

 kMNt;ktþaplb:HBal;brisßanEdlRtUvBicarNakñúgdMeNIrkarerobcMEpnkarGPivDÆn_CMerIsepSg² ¬emIl 
xøwmsarlMGitkñúgcMNuc 5>1>2¬2¦¦ 

 karbegáItEpnkarGPivDÆn_CMerIsepSg² edayBicarNaelIktþaplb:HBal;brisßanEdl)ankMNt; ¬emIl 
emIlxøwmsarlMGitkñúgcMNuc 5>8>1 ¬5¦¦ 

 bgðajBIkarBicarNaelIbirsßan Edl)aneFIVeLIgkñúgdMeNIrkareFIVEpnkarGPivDÆn_CMerIsepSg² ¬emIlxøwm 
sarlMGitkñúgcMNuc 5>8>5¦ 

 eFIVkarBinitüvaytémøbrisßanbzm (IEE) elIEpnkarGPivDÆn_nImYy² nigeRbobeFobplb:HBal;brisßan 
¬emIlxøwmsarlMGitkñúgcMNuc 5>9¦ 

 eRCIserIsEpnkarl¥bMputEdlGaceFIVeTA)anedayKiteTAelIkarcMNay bBaðaRbtibtþikarEp suvtßiPaB nig 
plb:HBal;brisßan ¬emIlxøwmsarlMGitkñúgcMNuc 5>10>1¦. 

 
rUb 5>10-1 bgðajBIdMeNIrkareFIVEpnkarGPivDÆn_TaMgmUl nigkarBicarNaelIbrisßan. 
kd 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
cMNaM³ RkeLanKUsditbgðakBIkarvaytémø¼karBicarNaelIbrisßan 
erobcMedayRkumsikSaKeRmag 

rUb 5>1-1³ dMeNIrkareFIVEpnkarGPivDÆn_TaMgmUl nigkarBicarNa¼vaytémøbrisßan 
 

 ¬2¦ ktþaplb:HBal;brisßanEdlRtUvBicarNakñúgdMeNIrkareFIVEpnkarCMerIsepSg² 
 Ep¥keTAtameKalkarN_ENnaMrbs; JICA elIkarvaytémøBIehtub:HBal;brisßan nigsgÁm manehtub:HBal; 
brisßan 30 ktþa RtUveKeRCIserIsCadMbUgykmkeFIVkarBicarNa nigvaytémø ehIyktþaEdlGacGnuvtþ)an 
eRcInCageK eKkMNt;)antamry³karBieRKaH eyabl;CamYyPaKIBak;Bn§½ nigKN³kmμaFikarRkumRbwkSa JICA. 
Cak;Esþg eKeRCIserIs)anehtub:HBal;brisßan 11 ktþa. KYrkt;;sMKalEdrfaTItaMgsRmab;KeRmagGPivDÆn_ry³ 
eBlEvg eKkMNt;enAtMbn;xagkñúgTMnb;rlkbc©úb,nñenHÉg. tarag 5>1-2 bgðajBIktþaehtub:HBal;brisßan Edl 
eK)aneRCIserIs ¬kMNt;sMKal;sBaØaFIk ¦ nigsMeNIrEktRmUv. 

kMNt;tMbn;GPivDÆn_Ep 

begáItEpnkarCMerIsepSg² 

eRbobeFobEpnkarCMerIsepSg² 

kMNt;ktþaplb:HBal;brisßanEdlRtUvBicarNakñúgdMeNIrkareFIVEpnkarCMerIsepSg 

eRCIserIsEpnkarEdll¥bMput 

viPaKBIcMNay RbtibtþikarEp suvtßiPaB .l.

BinitüvaytémøbrisßanCabzm (IEE) elIEpnkarCMerIsmYy² 

bgðajBIkarvaytémøbrisßanEdl)aneFIVkñúgdMeNIrkareFIVEpnkarGPivDÆn_CMerIsepSg² 
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tarag 5>1-1³ ktþab:HBal;brisßanEdl)aneRCIserIs nigkarEktRmUv 
ktþaehtub:HBal; karEktRmUv

brisßansgÁm
 

1 karpøas;bþÚrTICMrkmins μRK½citþ ✔ karGPivDÆn_kMBgEpGactRmUv[shKmn_pøas;bþÚrTICMrk 

2 esdækic©kñúgmUldæan dUcCakargar
eFIVnigmuxrbrciBa©wmCIvit .l. 

✔ 
karGPivDÆn_kMBg;EpGacb:HBal;skmμPaBesdækic©kñúgmUldæan 
dUcCakarensaT nigeTscrN_CaedIm 

3 kareRbIR)as;dI nigykFnFankñúg 
mUldæanmkeRbIR)as; ✔ 

karGPivDÆn_kMBg;EpGacb:HBal;dl;kareRbIR)as;dIbc©úb,nñ 

4 ehdæarcnasm<n§½sgÁmdUcCa ehdæa 
rcnasm<n§½sgÁm nigGgÁPaBsßab½n 
eFIVesckþIseRmcfñak;mUldæan 

✔ 
karGPivDÆn_kMBg;EpGaceFIV[mankarEbgEckshKmn_tammUl 
dæan 

5 esvakmμ nigehdæarcnasm<n§½sgÁm 
bc©úb,nñ ✔ 

karGPivDÆn_kMBg;EpGacb:HBal;dl;ehdæarcnasm<n§½sgÁmbc©úb,nñ 

6 RbCaBlrdæCnCatiPaKtickIRk － enAtMbn;GPivDÆn_KμanCnCatiPaKtic b¤ RbCaCnRkIRkrs;enAeT 

7 plRbeyaCn_ nigkarbMpøajEbg 
Eckmines μ IrKña ✔ 

karGPivDÆn_kMBg;EpGaceFIV[karEbgEckplRbeyaCn_ nigkarbM 
pøajminesñIrKña 

8 ekrþ×tMENlvb,Fm’ － enAtMbn;GPivDÆn_BMumanekr×þtMENlvb,Fm’GIVeT 

9 vivaTplRbeyaCn_tammUldæan － cat;TukCaEpñkénktþa 2 nig 7 

10 kareRbIR)as;Twk b¤ siT§ieRbITwk nig 
siT§ishKmn_ － 

cat;TukCaEpñkénktþa 2 nig 7 

11 RbBn§½Gnam½y 
－ 

minGacykmkBicarNa)ankñúgdMNak;kalenH EtnwgRtUvykmk
BicarNaenAdMNak;kaleFIV IEE 

12 P½ymhnþray ¬haniP½y¦ 
CMgwqøgdUcCa HIV/AID 

－ 
minGacykmkBicarNa)ankñúgdMNak;kalenH EtnwgRtUvykmk 
BicarNaenAdMNak;kaleFIV IEE 

brisßanFmμCati 

13 zanelxaviTüa niglkçN³PUmi 
saRsþ ✔ 

karGPivDÆn_kMBg;EpGacpøas;bþÚrzanelxaeqñrsmuRT edayvaeFIV
[eqñrsmuRTswkricril 

14 sMNwkdI － tamry³karGPivDÆn_EpenH eKminrMBwgfamanehtub:HBal;GIVeT 

15 TwkeRkamdI － tamry³karGPivDÆn_EpenH eKminrMBwgfamanehtub:HBal;GIVeT 

16 sßanPaBClFar － enAtMbn;GPivDÆn_BMumanbwgbYr b¤ TenøGIVeT 

17 tMbn;tameqñr 
－ 

eKminrMBwgfamanehtub:HBal;GIVeT edaytMbn;RtUvGPivDÆn_nwgRtUv 
eFIVEtkñúgtMbn;Epbc©úb,nñ 

18 PUmKam BBYkstV nigCIv³cMruH 
✔ 

Gacmanehtub:HBal;dl;PUmKam¼BBYkstVepSg² enAeBleK 
sagsg;pøÚvf μ IcUlkMBg;Ep 

19 ]tuniym ¬GakasFatu¦ － tamry³karGPivDÆn_EpenH eKminrMBwgfamanehtub:HBal;GIVeT 

20 eTsPaBFmμCati 
－ 

eKminrMBwgfamanehtub:HBal;GIVeT edaytMbn;RtUvGPivDÆn_nwgRtUv 
eFIVEtkñúgtMbn;Epbc©úb,nñ 

21 kareLIgkMedAEpndI * 
－ 

minGacykmkBicarNa)ankñúgdMNak;kalenHeT EtnwgRtUveK 
ykmkBicarNaeLIgvij GMLúgeBleFIVEpnkarGPivDÆn_mUldæan 

karbMBulbrisßan 

22 karbMBulxül;Gakas 

✔ 

Gacmanplb:HBal;dl;shKmn_tammUldæan ebIeKsagsg;pøÚÚvfμ I 
cUlEpkat;kEnøgmankarb:HBal;xøaMg dUcCatMbn;manRbCaBlrdæ 
rs;enAedIm 

23 bMBulTwk 
✔ 

sMNg;Epfμ IGackat;bnßycrnþbþÚÚrTwk nigbegáItCatMbn;Twkhñwgfál; 
¬minmanTwkhUrecjcUl¦ 

24 karcmøgemeraKeFIV[xUc － tamry³karGPivDÆn_EpenH eKminrMBwgfamanehtub:HBal;GIVeT 

25 kaksMNl;* 
－ 

minGacykmkBicarNa)ankñúgdMNak;kalenH EtnwgRtUvykmk 
BicarNaenAdMNak;kaleFIV IEE 
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ktþaehtub:HBal; karEktRmUv
26 sMelgføg; nigrMj½r 

✔ 

Gacmanplb:HBal;dl;shKmn_tammUldæan ebIeKsagsg;pøÚvfμI 
cUlEpkat;kEnøgmankarb:HBal;xøaMg dUcCatMbn;manRbCaBlrdæ 
rs;enA 

27 FnFankñúgdI － tamry³karGPivDÆn_EpenH eKminrMBwgfamanehtub:HBal;GIVeT 

28 køins¥úy － tamry³karGPivDÆn_EpenH eKminrMBwgfamanehtub:HBal;GIVeT 

29 kkr)atTwk － cat;TukCaEpñkénktþa 23 

30 eRKaHfñak; 
－ 

minGacykmkBicarNa)ankñúgdMNak;kalenH EtnwgRtUvykmk 
BicarNaenAdMNak;kaleFIV IEE 

*: ebIeTaHKN³kmμaFikarRbwkSaeyabl; JICA [eFIVkarBicarNaelIbBaða “eLIgkMedAEpndI” nig “kaksMNl”; k¾eday RkumsikSa 
KeRmag)anseRmcfabBaðaTaMgenHminKYrKitenAdMNak;kalenHeT EtktþaTaMgenHnwgRtUvBicarNakñúgdMNak;kaleRkayeTot. 
erobcMedayRkumsikSaKeRmag 
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5>2> smtßPaBbc©úb,nñénzbnIyPNÐEp 
 

5>2>1> TidæPaBTUeTAénzbnIyPNÐ nigeRKOgcRkbc©úb,nñ 
 

 CarYm zbnIyPNÐEpGacEckecjCaR)aMBIr ¬7¦ RbePT³ pøÚvTwk & )asaMg zbnIyPNÐkarBar zbnIyPNÐcg 
BYr zbnIyPNÐdwkCBa¢Ún zbnIyPNÐEbgEckTMnijtamlMdab;RbePT zbnIyPNÐsþúk nigzbnIyPNÐepSg². 
 

 Ep¥keTAtamBt’manBI k>s>s tarag 5>2-1 bgðajsegçbBIzbnIyPNÐEpkñúgkMBg;EpRkugRBHsIhnu ¬KitenA 
qñaM 2012¦ nigrUb 5>2-1 BiBN’naBIEpnTITItaMgzbnIyPNÐEp BiesssRmab;bøg;visVkmμ & sßabtükmμ. pgEdr 
tarag 5>2-2 bgðajBIkalRbvtþiBak;Bn§½nwgzbnIyPNÐEpenAkMBg;EpenH. eyageTAelItarag nigrUbenH zbnIy 
PNÐnImYy²CaTUeTAeKEbgEcktamRbePTdUcxageRkam³- 
 

 pøÚvTwk &)asaMg ¬elx 1/ 2/ 3 & 4¦³ mandUcCaXøgnavacUlEp (approach channel) manRbEvg 1>700 
Em:Rt TTwg 125 Em:Rt nigCMerATwk -10 m ehIyman)asaMgbI ¬3¦³ k)a:l;seNþag kMBg;Epfμ I nig)asaMgcMNt 
kugetn½rfitenAkEnøgTIéTKñaenAmuxmat;RcaMgk)a:l;seNþag RcaMgcMNtEpfμ I nigcMNtkugetn½r. )asaMgTaMgenHman 
CMerATwkerogKña -3/ -9 nig -10 Em:Rt. eTaHya:gNa eyageTAtam k>s>s XøgnavacUlEp kMBg;EpfμI nig)asaMg 
cMNtkugetn½rRtUveKCIksþarenAeBlfμIBIqñaM 2006 dl; qñaM 2008.  
 

 zbnIyPNÐkarBar ¬elx 5/ 6 & 7¦³ ClsIma ¬TMnb;karBarTwkrlk¦bI ¬3¦ eFIVeLIgBIkMeTcf μcak;BT§½enA 
PaKxageCIg nigxagt,ÚgéntMbn;Ep. enAPaKxageCIgCab;RBMRbTl;xagelIExSRcaMgcMNténkMBg;Epfμ I nigcMNtkug 
etn½rmanTMnb;karBarTwkrlkbI³ TMnb;xageCIg ¬eCIg¦ RbEvg 3>350 Em:Rt TTwgBI 8>3-14 Em:Rt CMerATwkvas; 
eLIgelI +0>5- +4>0 Em:Rt nigTMnb;xagt,Úg ¬t,Úg¦ RbEvg 550 Em:Rt TTwg 8>3 Em:Rt CMerATwkvas;eLIg 
+4>0. kMBg;EplycUl¼lyecj KWenAcenøaHTMnb;karBarTwkrlkTaMgBIrdUcmanbgðajkñúgrUb 5>2-2. enATisxag 
t,ÚgCab;RBMRbTl;xageRkamExSRcaMgcMNt CaTMnb;karBarTwkrlkxøICageKehAfaTMnb;xagt,Úg fitenARbEvg 300 
Em:Rt TTwg 2>6 Em:Rt nigCMerATwkvas;eLIg +2>5. TMnb;karBarTwkrlkTaMgGs;sagsg;enATsvtSr_qñaM 1960. 
 

 zbnIyPNÐcgBYr ¬elx 8 dl; 15¦³ manzbnIyPNÐcgBYrR)aMg ¬5¦ kñúgkMBg;Ep. zbnIyPNÐcgBYrBIr 
¬2¦ eFIVedaycak;ebtug³ RcaMgcMNtfμ I nigcMNtkugetn½rfitenAkñúgtMbn;Ep. RcaMgcMNtf μ ImanRbEvg 350 Em:Rt 
CMerATwkcuHeTAeRkam -9 Em:Rt nigCMerATwkvas;eLIgelI +3>0 Em:Rt manTIlanmat;RcaMgTMhM 15>810 Em:Rtkaer:. 
enAtMbn;Epcas; manzbnIyPNÐcgBYrBIr ¬2¦³ mYyKWEpcas;fitenARCugxaglicEbrmuxeTAsmuRTeRkAeFIVeLIgCa 
mYysMNg;s<anEpRbEvg 2 x 290 Em:Rt ¬TaMgelIeKak nigkñúgsmuRT¦ CMerAcuHeTAeRkamTwk -9 Em:Rt nigCMerAvas; 
eLIgelI +5>2 Em:Rt. mYyeTotKWCaRcaMgcMNtk)a:l;seNþag (tugboat quay) fitenA)asaMgk)a:l;seNþageFIVBI 
ebtugRbEvg 270 Em:Rt CMerATwkcuHeTAeRkam -3 Em:Rt nigCMerAvas;eLIgelI +2>0 manTIlanmat;RcaMgTMhM 
7>000 Em:Rtkaer:. zbnIyPNÐcgBYrenAdac;BIeKmYyfitenAcMgayRbmaN 8 KILÚEm:Rt PaK|sanéntMbn;Ep 
ehAfaEpeRbg (oil jetty) fitenAtams<anEpcMNteRbg bc©úb,nñRKb;RKgedayvis½yÉkCn. EpenHmanRbEvg 53 
Em:Rt x 6 Em:Rt Ca]bsMNg; RC sg;BIebtug CMerATwkcuHeTAeRkam -4 Em:Rt nigCMerATwkvas;eLIgelI +2>6. 
elIkElgcMNtEpkugetn½r zbnIyPNÐcgBYrTaMgGs;sagsg;enATsvtSr_qñaM 1960. 
 

 zbnIyPNÐdwkCBa¢Ún ¬elx 16 dl; 20¦³ enAtMbn;EpmanpøÚvfñl;bYn ¬4¦³ pøÚvxaglic ¬TMhM 15>611 Em:Rt 
kaer:¦ pøÚvxagkñúgeRkayXøaMgelx 3 nigelx 4&5 ¬TMhM 11>952 nig 38>136 Em:Rtkaer:¦ pøÚvcUl nigpøÚvxag 
kñúgcMNtEpkugetn½r ¬TMhM 9>200 nig 34>587 Em:Rtkaer:¦. pøÚvxaglicsagsg;enAqñaM 1969 RKan;Etcak;sab 
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ebtugb:ueNÑaH. pøÚvxagkñúgeRkayXøaMgsagsg;enAqñaM 1969 cak;ebtug. dUcKñaEdr pøÚvcUlEp nig pøÚvxagkñúgcMNt 
Epkugetn½rsagsg;enAqñaM 2003 cak;ebtug GacTb;Tl;nwgrfynþdwkF¶n;² nigeRKOgcRkelIkdak;TMnijBak;Bn§½ 
epSg². 
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tarag 5>2-1³ zbnIyPNÐEpsMxan;²rbs;kMBg;EpRkugRBHsIhnu ¬KitenAqñaM 2012¦  
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tarag 5>2-2³ kalRbvtþiBak;Bn§½nwgzbnIyPNÐEpkñúgkMBg;EpRkugRBHsIhnu 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 RbPB³ k>s>s/ r)aykarN_karsikSarbs; JICA qñaM 1997 

Year/Date Chronological Event
1956/02/29 Grant Assistance of French Government for the Old Port given on the amount of FF 3.2 billion with a local counterpart fund of Riel 30

million (exchange rate was FF10=Riel 1 approximately at the time)

1956 Design of the Old Port executed by two French companies " De Dragages et de Travaux Publics" & "Eiffel"
1956/05/16 Commencement of construction of the Old Port by French companies
1959/08/15 Completion of construction works of the Old Port
1960/04 Opening of the Old Port
1960 Design of the New Port carried out by French Company " Dumez" and local company " Chhrun"

1962 Completion of Warehouse Nos. 1&2
Partial Dredging of Port Basin carried out at the New Port
Completion of Tug Boat Basin Quay
Construction of New Railway Line between Phnom Penh and Kompong Som by Cambodian National Railway
Construction of National Road No.4 between Phnom Penh and Kompong Som

1967 Construction of North Breakwater (but later abandoned at the progress 60%)
1967-1969 Construction of the New Port upon the budget of US$ 18,125,000- including:

  1) -10m (ACD) depth Quay, 350m long
  2) Warehouse Nos. 3&4
  3) Dredging of Port Basin at the New Port
  4) Reclamation of the New Port area

1975-1979 Construction of Groyne at eastside of the New Quay
1986 Excavation in front of the New Port Quay from -6m to -7.5m by mobile crane with grab bucket

1987 Replacement of P/C beams by steel beams at the corner between main Jetty and Access Bridge
Repair of P/C beams by mortar filling at Old Port

1989 Riprap filling underneath the P/C beams in Pier Nos. P1 and P2 of Access Bridge of Old Jetty to recover the damaged span

Restoration of Warehouse Nos. 1, 2 and 4 by ADB sub-project T-23
Procurement of container stacking trucks by ADB sub-project T-14
Procurement and installation of navigation light buoys and beacons along South Channel
Repairs of seaside cantilever P/C slabs by ADB sub-project T-25
Installation of new fender system for the Old Jetty by ADB sub-project T-25
Upgrading of container yard pavement and lighting by ADB sub-project T-24
Repairs of P/C beams of the Old Jetty by ADB sub-project T-25
JICA SHV Port Master Planning and Feasibility Study

1999 Renovation of fender system at the old Jetty
1999-2001 Detailed design of SHV Port Urgent Rehabilitation Project (Phase I) by JBIC Loan
2002-2005 Construction of SHV Port Urgent Rehabilitation Project (Phase I) including:

  1) -11.5 m depth Quay, 250m long (container berth)
  2) 7 ha Container Yard
  3) 536,000 cu.m Reclamation (+2.5)
  4) -10 m depth, 758,000 cu.m Dredging (basin and approach channel)
  5) １3.3ha Access and Diversion Roads
  6) Electrical System for terminal including Generator Sets (800kw x 3)
  7) Water Supply and Fire Fighting System
  8) Yard Drainage System
  9) 928m Yard Fence
  10) Buildings (Generator House, Pump Control Room & Underground Tank, 60t Weighing Bridge, Gates)
  11) 7 units of Navigation Buoys

Detailed design of SHV Port Urgent Rehabilitation Project (Phase II) by JBIC Loan
Replacement of Fender System of the New Quay

2005-2007 Construction of SHV Port Urgent Rehabilitation Project (Phase II) including:
  1) -11.5 m depth Quay, 160m long (container berth extension)
  2) 30,000 sq.m Apron & Container Yard including Terminal Building Area
  3) 95,000 cu.m Reclamation
  4) -10m depth, 380,000 cu.m Dredging (basin and offshore disposal)
  5) Fence and Gate around Administration Building
  6) Administration Building
  7) Maintenance Workshop
  8) Security Box
  9) Terminal Utilities around Administration Building
  10) Two (2) Patrol Boats

2006 Design of Port Security Project by JICA Grant Aid
2007-2008 Construction of Port Security Project including:

  1) VTMS
  2) X-ray Scanning System
  3) Container Checking Building
  4) Pavement around Container Checking Building
  5) CCTV system

2011 5cm Asphalt Overlay at the Old Port Apron and the Old Jetty

1994-1995

1964

1960's

1995-1996

1996-1997

2005
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 zbnIyPNÐEbgEckTMnijtamlMdab;RbePT ¬elx 21 dl; 28¦³ k>s>s maneRKOgcRkelIkdak;TMnij nig 
eRKOgcRkepSg²dUcCa QGCs 2 eRKOg ¬30>5 etan¦ pøÚvEdksRmab; QGC rt;RbEvg 2 x 358 Em:Rt RTGs 7 
eRKOg eRKOgsÞÚcenAEp 9 eRKOg eRKOgcUk 1 eRKOg rfynþkugetn½r 31 eRKOg nigdgeyagcl½t 2 eRKOg eRbI 
taMgBIqñaM 1986. kñúgcMNtEpkugetn½r manTIlankugetn½r 42>000 Em:Rtkaer: cak;sabeb:tugxagkñúg bukRKwHeb 
tug RTG nigkugetn½r. zbnIyPNÐTaMgenHsagsg;BIqñaM 2001 dl; 2007. 
 

 zbnIyPNÐsþúkTuk ¬elx 29 dl; 35¦³ TIlansþúkTukmanBIr ¬2¦ sagsg;eRkayBIqñaM 2001 fitenA 
eRkayXøaMgTMnijelx 3 nigelx 4 & 5 manépÞRkLa 5>328 nig 19>094 Em:Rtkaer: cak;ebtug. XøaMgTMnij 
elx 1 nig 2 eFIVBIebtug eRKagsMNg;eFIVBIEdkpSarCab;Kña fitenAkñúgtMbn;Epcas;. épÞRkLavalrabénXøaMgTaMgBIr 
enHKW 6>760 Em:Rtkaer:. XøaMgTMnijelx 3/ 4 nig 5 k¾eFIVdUcKñanwgelx 1 nig 2 Edr fitenAkñúgtMbn;Epfμ I manépÞ 
RkLavalraberogKña 13>875/ 6>988 nig 6>988 Em:Rtkaer:. XøaMgTMnijTaMgGs;sagsg;enATsvtSr_qñaM 
1960. 
 

 zbnIyPNÐepSgeTot ¬elx 36 dl; 55¦³ eBagsBaØaeFIVnavacrN_man 8 nigePøIgbMPøWsRmab;eFIVnavacrN_ 
man 1 dak;nigkMBugeRbIenAeBlbc©úb,nñ. eBagsBaØabMrugxøHeKTukenATIlanmat;RcaMgEpcas;. VTMS EdlCaRbBn§½ 
esán X-ray nigGaKarRtYtBinitükugetn½r ¬eRkamEdnsmtßkic©Ky¦ nigRbBn§½kaemra:suvtßiPaB CCTV RtUveKpþl; 
[enAeBlf μ I²eFIVCazbnIyPNÐsnþisuxEp eRkamCMnYy¥tcMNgrbs;Cb:un. CBa¢aMgkñúgbrievNtMbn;EpenAxageRkam 
kMBg;Epfμ I nigcas; sg;BICBa¢aMgebtug eKsagsg;enATsvtSr_qñaM 1960 EttMbn;BRgIkmYydUcCacMNtEpkugetn½r 
RsHedaybnøalYs eTIbEteFIVf μ IenAeBlsagsg;cMNtEpenH. mankaNUtBiessR)aMbI ¬8¦ eRKOg eFIVRbtibtþikar 
enAtMbn;Ep³ k)a:l;seNþag 3 RKOg ¬2 x 8 HP¦ k)a:l;seNþag 2 eRKOg ¬800 HP¦ k)a:l;kNÑFar 1 eRKOg 
¬390 HP¦ k)a:l;cgBYr 1 eRKOg ¬175 HP¦ nigk)a:l;l,at 1 eRKOg ¬2 x 210 HP¦. k)a:l;l,atk¾Ca 
CMnYy¥tcMNgrbs;Cb:unEdr. zbnIyPNÐGaKarsMxan;²R)aMmYymankñúgtMbn;Ep³ GaKarrdæ)al eragCagEfTaM GaKar 
TuksMPar³eRbIR)as; nigRckTVarelx 1/ 2 nig 3. elIkElgRckTVarelx 1 nig 2 sagsg;enATsvtSr_qñaM 1960 
nig 1990 GaKarTaMgGs;sagsg;enAcenøaHqñaM 2005 nig 2007. zbnIyPNÐepSgeTotmandUcCa³-Clyanþdæan 
¬eRkamsm,Tanpþl;eTA[vis½yÉkCn¦ kEnøgføwgrfynþfitenAEk,rkMBg;Epfμ I nigpøÚvrfePøIg EdlBImunmkeKeRbIdwk 
TMnijBITsvtSr_qñaM 1960 dl; 1990. 
 

5>2>2> PaBmaMTaMénsMNg;Epcas; 
 

 ¬1¦ lkçN³TUeTA 
 

 Epcas;fitenAxaglicéntMbn;kMBg;EpRkugRBHsIhnu CaEpñkmYyénzbnIyPNÐEpenAkMBg;Epcas;sagsg;enA 
qñaM 1959 dUcmanbgðajkñúgrUb 5>2-2. kMBg;EpenHmancMNtRbEvg 290 m nigs<ancUlEpRbEvg 180 m CMerA 
TwkcuHeTAeRkam -9 m. Epcas;Canimμ itrUbénÉkraCPaBTTYl)anBIGaNaniKmn_rdæaPi)albreTsmanbgðajkñúg 
Rkasluy 1>000 erol. 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-11 

 
 RbPB³ EpnTIGegátrbs;RkumsikSaKeRmag 

rUb 5>2-2³ TItaMgEpcas; 
 

 EpñkxageRkamenHBiBN’naBIPaBmaMTaMénsMNg;Epcas;bc©úb,nñ RBmTaMgmanBt’manmUldæanBIzbnIyPNÐpþl;  
[eday k>s>s karvaytémøCabzmrYmTaMgkalRbvtþi rMlwkBIr)aykarN_BImun² kMNt;RtaCYsCul kMNt;RtaeRbI 
R)as; karcuHRtYtBinitüCak;Esþg karviPaKCatYelx nigGnusasn_ manCaviFankarTb;sáat;mYycMnYn EdlGacRtUv 
BicarNaedIm,IEklMGrEpcas;enH. rUb 5>2-3 bgðajBIdüaRkamdMNak;kalRbvitþikMBg;Epcas;elIkeLIgmunenH. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      erobcMedayRkumsikSaKeRmag 
rUb 5>2-3³ düaRkamkalRbvtþikMBg;Epcas; 

 

 ¬2¦ Bt’manmUldæan 
 

 Epcas;mans<anEp s<ancUlEp TIRbsBVkac;RCugrvags<anEp nigs<ancUlEp rbg nigRbBn§½ePøIgbMPøW sÞbdak; 
TMnij nigsMPar³bnÞab;bnSMepSg² dUcmanbgðajkñúgrUb 5>2-4. 
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     RbPB³ k>s>s/ RkumsikSaKeRmag 
rUb 5>2-4³ zbnIyPNÐEpcas; 

 

 rUb 5>2-5 bgðajBIKeRmagbøg;TUeTA cMNucs<anEp s<ancUlEp nigFñwm P/C nigtarag 5>2-3 bgðajBITMhMTU 
eTAénzbnIyPNÐEpsMxan;²rbs;Epcas;. 
 

 dUc)anBiBN’nakñúgtarag nigrUb TaMgs<anEpemnigs<ancUlEpKWCasMNg;RbePTdUcKña manFñwm P/C rUbragÁGkSr 
-T RTs<anEp. TIRbsBVenAkac;RCugk¾CaRbePTdUcKñaEdr EtTIRbsBVenAkac;RCugenHTTYlrgkarxatF¶n;F¶r eday 
sarFñwm P/C mYycMnYncas;RTuDeRTam ehIyRtUvdak;CMnYsedayFñwmEdkGkSr-H vij bNþalmkBITwkrlksmuRT 
enATisBayBüe)akb:HBIeRkamTIRbsBVkac;RCugenaH. RKwHs<anEpsagsg;eLIgBIf μsuT§cak;cUleTA)atsmuRTCMerATwk 
-10 eTA -11 m enAcenøaHcMgay 36 m BIKña edIm,ITb;RKwHFñwm P/C GkSr-T. dUc)aneXIjkñúgrUb Fñwm P/C 

GkSr-T manrUbragÁdUcKñaenARKb;FñwmTaMgGs; CaRbePTRKwHbukcUleTAkñúgsmuRT. r)aMgsnÞH nigEKmFñwmCYredkxag 
elIeKeFIVCab;Kñaedaykat;TTwg. cMnYnFñwmsrubenAs<anEpmandb;bYn ¬14¦ EdleKdak;elx 1 dl; elx 4 enACab; 
EKms<ancab;BIdIeKakdl;smuRT ehIyFñwmTaMgenHeKeFIVCab;CamYyr)aMgsnÞHR)aMmYy ¬6¦ cUlkñúgemFñwmrnabBIrBI 
elx -7 nig 8-14. FñwmenAs<ancUlEpeKk¾eFIVCab;KñaCamYyr)aMgsnÞHR)aMmYy ¬6¦ cUlkñúgemFñwmrnabEdr. 
 

 dUcmanbgðajkñúgtarag RbBn§½r)aMgkarBarmanekAs‘Ukg;Landak;enACab;RcaMgEp nigr)aMgkarBarekAs‘UrRbePT 
rgVg;mUlmanEdkragCaGkSr-H. RbBn§½r)aMgkarBarsrubTaMgGs;man 25 kñúgenaH 9 enAkñúgsmuRT nig 16 enACab; 
RcaMgEp. eyagtam k>s>s sMNg;mUldæanénRbBn§½enHsagsg;BIqñaM 1995 dl; 1996 kñúgGnuKeRmag T-25 
nigkargarEklMGrCaf μ ImYycMnYn dUcCa³-dak;ekAs‘Ukg;karBarbEnßm niglabfñaM eFIVenAqñaM 1999 r)aMgkarBarrag 
CaGkSr-H RtUveKdak;kñúgCMerAsmRsbmYydl;)atsmuRT Cab;CamYyEdkEvgragGkSr-H kMBs;es μIrnwgs<anEp. 
srsrr)aMgTaMgBIrk¾tP¢ab;CamYyEdkTRmragGkSr-H CamYytMNrb‘ULúgEdr. 
 

 RbBn§½bMPøWePøIgmanlkçN³Fmμta ehIymanb:mbMPøWePøIgRbePTdak;enATIlanbI ¬3¦ enAs<anEp. begÁalePøIg 
RbePTdak;enAtamfñl;cMnYnR)aMg ¬5¦enAtams<ancUlEpBImunmkeKdak;enATIenaH Etbc©úb,nñeKdkecjehIy. Rb 
Bn§½enHTMngCaeKykmkeRbI enAeBleFIVkarEfTaMgmþgmáal. tP¢ab;CamYyRbBn§½bMPøWePøIg s<anEpmankaemra:snþisux 
CCTV mYy ¬1¦ Edl)andak;enAeBlf μ I² edIm,ItamdanRtYtBinitüskmμPaBEpenAelIs<anEpenaH. 
 

 enAcugs<anEp mansÞbKμanCBa¢aMgtUcmYy TMhMRbEhl 170 m2. sÞbenHeKmineRbIsRmab;skmμPaBelIkdak; 
¼pÞúkepÞrTMnijGIVeT EtTuksRmab;eFIVCakEnøgerobcMBiFIepSg²enAs<anEpenaH. 
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RbPB³ k>s>s/ RkumsikSaKeRmag 
rUb 5>2-5³ KeRmagbøg;TUeTAénkMBg;Epcas; 
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tarag 5>2-3³ TMhMTUeTAénEpcas; 
Item Specification

Length
(m)

Width
(m)

Area

(m
2
)

Elevation
(CDL)

Number
(nr)

Remark

Main Pier 288 27.45 - +5.2 -

Access Bridge 180 11.00 - +4.5~+5.0 -

Corner Junction - - - +5.0~+5.2 - Triangle-shaped

9 Offshore side

16 Inshore side

Lighting system Yard Light type - - - - 3 Main Pier

Small Shed RC - - 170 - 1

Fender System - - -

Pavement: Asphalt Concrete Pavement
Slab: P/C, Rainforced Concrete
Beam:T-shaped P/C Beam
Foundation: Pnecumatic Caisson

-
Tire Protection and Circular type Rubber
Fender with H-shaped steel piles

 
RbPB³ k>s>s/ RkumsikSaKeRmag 
 

 ¬3¦ karvaytémøCabzm 
 

 1¦ RBwtþikarN_tamlMdab;eBl 
 

 eyagtamr)aykarN_sikSaRsavRCavrbs; JICA BImunmk nigBt’manTTYl)anenAeBlfμ I²BI k>s>s RBwtþikar 
N_tamlMdab;eBlénEpcas;Edl)aneFIVbc©úb,nñPaBmansegçbkñúgtarag 5>2-4. 

 

tarag 5>2-4³ RBwtþikarN_tamlMdab;eBlénEpcas; 
Date Historical Event

1959/08/15 Completion of construction works of the Old Jetty
1960/04 Opening of the Old Jetty
1987 Relacement of P/C beams by steel beams ath the corner between main Jetty and Access Bridge

Repair of P/C beams by mortar filling at Old Jetty
1989 Riprap filling underneath the P/C beams in Pier Nos. P1 and P2 of Access Bridge of Old Jetty to recover the damaged span

Repairs of seaside cantilever P/C slabs by ADB sub-project T-25
Construction of new fender system for the Old Jetty by ADB sub-project T-25

1996-1997 Repairs of P/C beams of the Old Jetty by ADB sub-project T-25
1999 Renovation of fender system at the old Jetty
2011 5cm Asphalt Overlay at the Old Port Apron and the Old Jetty

Note: ADB sub-project T-25 included 1) repair of cantilevered P/C slabs along seaside edge of Main Jetty, 2) installt ion of 25 sets of
rubber   fenders with fender piles, and 3) repair of damaged P/C beams with epoxy and silane coating

1995-1996

 

RbPB³ r)aykarN_sikSaRsavRCavrbs; JICA enAqñaM 1996 nig k>s>s 
 

 dUc)aneXIjkñúgtarag Epcas;ebIkdMeNIrkarenAqñaM 1960 ehIyzbnIyPNÐEpenHKitmkdl;eBlbc©úb,nñman 
Gayukal 51 qñaM ehIy. eRkayBI)anebIkdMeNIrkar)an 17 qñaM eK)aneFIVkarCYsCulFñwm P/C xøH²enARCugRbsBV 
rvags<anEp nigs<ancUlEp nwgCYsCuls<anEp nigs<ancUlEppgEdr. 
 

 BIqñaM 1995 mk ADB)ancab;epþImGnuKeRmag T-25 edayCYsCulbnÞH P/C cak;XñabenAtamEKmeqñrsmuRT 
Cab;nwgs<anEp dak;ekAs‘UkarBar 25 kg; nigCYsCulFñwm P/C EdlxUcxatdak;bEnßmRsTab; epoxy nig silane. Gnu 
KeRmagenHGnuvtþcb;enAqñaM 1997. 
 

 enAeBlf μI² edaycMNayxøÜnÉg k>s>s )ancak;sabEpcas;kMras; 5 sm. pgEdrenaH k>s>s )aneFIVkar 
CYsCulEpcas;edayxøÜnÉg taMgBIqñaM 1997 mk edayeFIVeTAtamviFIsaRsþCaGnusasn_rbs; ADB. 
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 2¦ r)aykarN_BImun² 
 

 kñúgr)aykarN_Bak;Bn§½EdlKeRmagRbmUl)an r)aykarN_bI ¬3¦ BImunmkpþl;Bt’mansMxan;²Bak;Bn§½nwgEp 
cas;enH. kñúgcMenamr)aykarN_TaMgbIenH r)aykarN_BIr ¬2¦ )anelIkeLIgBIEpñkbec©keTs BiesskargarCYs 
Cul karcuHRtYtBinitüdl;kEnøg karviPaKBIsMNg .l. r)aykarN_mYy ¬1¦ eTot BiBN’nasegçbBIEpñkRbtibtþi 
karEpcas;enH ]> ninñakarbrimaNelIkdak;TMnijBImYyqñaMeTAmYyqñaM. xageRkamKWCaesckþIsegçb nigcMNucKnøwHdk 
Rsg;ecjBIr)aykarN_TaMgenaH³- 
 

 k¦ GnuKeRmag ADB T-25 sRmab;Epcas;RkugRBHsIhnu ¬1995-1997¦ 
 

 GnuKeRmag ADB T-25 pþl;CMnYybec©keTssRmab;Epcas; edIm,IvaytémBIkRmit nigsßanPaBRTuDeRTam 
elIksMeNIrviFIsaRsþCYsCul nigGnuvtþkargarCYsCulsMNg;ebtugbc©úb,nñrbs;Epcas;EdlxUcxat BIqñaM 1995 dl; 
1997. karvaytémø nigsMeNIr)anelIkeLIgkñúgr)aykarN_ edIm,IeFIVkarCYsCulEpcas;1 ehIyesckþIsegçbkar 
vaytémø nigsMeNIrCYsCulTaMgenaHmanbgðajkñúgtarag 5>2-5. 
 

tarag 5>2-5³ esckþIsegçbr)aykarN_GnuKeRmag ADB T-25 ¬sMeNIrCYsCulCak;Esþg¦ 
Item Methdology/Content Result/Conclusion

Surface cracks of cantilevered slab did not form a regular pattern due to the dusty and irregular nature of deck surface
and were not possibly structual cracks

Sginificant number of P/C beams were in an advanced level of deterioration with conrete spaling at the nderside of the
main pier and access bridge

Two P/C beams at the underside of the main pier and acceess bridge had longitudinal cracks up to 5 meters in length and
20 mm in width, and had spalled areas where P/C cables were exposed, and, in some cases, rusted to an extent where
there appeared to be no effective steel cross section left

P/C beams under the corner junction where waves are always splashing much higher than other areas, causing extensive
damage, had been replaced by steel beams

A report of repair method of the Old Jetty, preapred by Patterson Britton & Partners Pty Ltd, was referenced to this
report, which stated that the basic philosophy behind the rapairs was to to extend the life of the jetty for approx. ten
years, and that the prestressed concrete was extreamly difficult to repair and highlighted the hazards associated with
such repair works, particularly removal of saline concrete

The following were specified repair types in the report:

Type 1 Small Cracks (less than 0.3 mm wide), sparay application of silane

Type 2: Medium Cracks (0.3 mm to 1.0 mm wide), apply flood coat of silane, knife into cracks, a pate consisting of mixture
of silane and silica fume, apply flood coat of silane

Type 3: Large Cracks (lager than 1.0 mm wide), chisel out old concrete to form a Vee, wash surface of concrete with
freash water and dry, trowel into crack, purpose-designed repair mortar (e.g. by SIKA, FOSROC, MBT, EPIREZ)

Type 4: Delaminated Concrete, remove loose concrete and other areas of drummy concrete which are not contributing to
the strength of the beam, wire brush exposed tendons and concrete surface to remove loose rust, dust and aggregate
etc., wash with freash water and dry, apply protective epoxy paint coating to tendons, wet concrete surface, apply
coating of cement/water slurry, repair concrete using vibrated comentitious concrete (1:3 cement sand mortar), and tie
large reapirs into existing concrete using steel anchors and additional reinforcement

Type 5: Spalled Concrete, repair method as for Type 4

Tpe 6: Mechanical tie, complete all the surface reapirs, attach steel plate by epoxy to the bottom and the both sides of
flange covering certain longitudnal length affected, fix the steel encasement at the both sides of the flange

Repair Quantification
Quanlitying repair volumes upon specified
damaged portions

700m2 of delamination/spall surface repairs, 49 m3 of delamination/spall repaires(70 mm thk.), 105 m of crack reapirs,
10,700 m2 of silan spray coat for the bottom flange and 150 mm web surfaces, and 6,500 litters of saline material

The proposed repair methods by Patterson Britton & Partners Pty Ltd.

The quatations for specialist repair materials and silane spraying equipment are requested from overseas suppliers,
followed by the placing of an order

The repair work is supervised on a full-time basis by an expatriate supervisor experienced in remedial concrete work

Classifying conrete damage into six (6) repair
types with specifications of recommended
repair materials be used

Concrete Repair Method
(Previous Report)

Visual Inspection
Conducting walk-over visual inspeciton with
recording inspection sheets including
scetch drawings

Recommendation General evalauation for the above

 

RbPB³ r)aykarN_GnuKeRmag ADB T-25 qñaM 1995 sþIBIkarCYsCulEpcas;RkugRBHsIhnu 
 

 dUc)anelIkeLIgkñúgtarag CaTUeTA r)aykarN_enHmanbYn ¬4¦ EpñksMxan;²³-karcuHRtYtBinitüCak;Esþg viFI 
saRsþCYsCulCak;Esþg karkMNt;brimaN nigpþl;Gnusasn_CYsCul. cMNucKnøwHsMxan;énr)aykarN_enHelIkeLIg 
dUcxageRkam³- 
                                                      1
 SMEC ¬1995¦ r)aykarN_sþIBIkarCYsCulEpcas;RkugRBHsIhnu GgÁPaBGnuvtþKeRmagman PIU-MPWT RksYgsaFarN³kar nig 

dwkCBa¢ÚnénRBHraCaNacRkkm<úCa nig ADB 
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 karcuHRtYtBinitüCak;Esþg)anraykarN_BIkarxUcxatsMNg;mYycMnYnEdleKrkeXIjBImunenAqñaM 1994 
nig 1995 CaBiess³- 

 

 Fñwm P/C bc©úb,nñmansPaBRTuDeRTamCaxøaMg 

 Fñwm P/C xøHmankarEbb)ak;F¶n;F¶renAtambeNþayrhUtdl;RbEvg 5 m nigTTwg 20 mm enAkEnøg 
dak;ExSkab P/C nig¼b¤ edaysareRcH 

 tYsMNg;enAcMNucRbsBVtP¢ab;KñamansPaBRTuDeRTam edaysarTwkrlke)akb:HenAcenøaHCBa¢aMg 
FñwmTl;KñaBIr. 
 

 edaykñúgr)aykarN_enH)anelIkeLIgBIplvi)akkñúgkarCYsCul nigBRgwgFñwm P/C bukRKwHRsab;enaH 
eK)an[Caeyabl;[mankarRbugRbytñ½enAeBlcuHeFIVkarCYsCulCak;Esþg viFIsaRsþCYsCulCak;EsþgR)aM 
mYy ¬6¦ Rkumh‘unBieRKaHeyabl;ÉkeTsGURsþalI)anpþl;CaGnusasn_ rYmmman³-kargarCYsCulRbePT 
1 ¬kar)ak;EbktictYc¦ 2 ¬kar)ak;EbkmFüm¦ 3 ¬kar)ak;EbkFM¦ 4 ¬ebtugricril¦ 5 ¬ebtug)ak; 
Ebk¦ nig 6 ¬tMNemkanic¦. 

 

 kñúgenaHk¾manbgðajBIsar³sMxan;énkarpþl;sMPar³CYsCulBIGñkpÁt;pÁg;breTs nigkarRKb;RKgral;kargar 
CYsCuleBjema:gTaMgGs;edayGñkRKb;RKgbreTs edIm,IbgáarehtueRKaHfñak;epSg². 

 

 x¦ karsikSarbs; JICA elI M/P & F/S sRmab;kMBg;EpRkugRBHsIhnu ¬1996-1997¦ 
 

 esÞIrEtRsbeBlCamYyKñaénGnuKeRmag ADB T-25 Epnkarem & karsikSaBIsmiT§ilT§kmμ)aneFIVeLIgeday 
JICA BIqñaM 1996 dl; 1997. karsikSaenHrYmmankarviPaKsMNg;Epcas; Ep¥keTAtamkarcuHRtYtBinitüCak;Esþg 
kareFIVetsþn_KImI kareFIVetsþn_minbMEbk (non-distractive tests) nigkarviPaKBIsMNg;. karvaytémøTaMgenaHman 
kñúgr)aykarN_sikSaRsavRCav2 enaH ehIyesckþIsegçbkarvaytémømanbgðajkñúgtarag 5>2-6.  
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                      2
 viTüasßanGPivDÆn_tMbn;eqñreRkARbeTsrbs;Cb:un (OCDI) Rkumh‘unBieRKaHeyabl;)a:sIuhiVkGnþrCati (PCI) ¬1997¦ r)aykarN_cug 

eRkay elx 2 kareFIVEpnkarem karsikSaBIkareFIVEpnkarem nigkarsikSaBIsmiT§ilT§kmμsRmab;kMBg;EpRkugRBHsIhnuénRBHraCaNa 
cRkkm<úCa JICA 
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Item Methdology/Content Result/Conclusion

Specifically, 9 out of 132 P/C main beams (7%), or 6 out of 21 lattice beams groups (21%) were damaged in serious
condition

P/C beam No.4 between pier Nos. P6 and P5 at access bridge was precarious compared to others, which might be
collapsed depending on loading conditions

Except for the above beam No.4, damage and deterioration of the P/C beams generally tended to occur at the both ends
of each beam where splash made by coming or reflecting waves always wetted the concrete surface

41 out of 96 traverse P/C cable concrete encasements (43%) were damaged probably by ship berthing, which might cause
looseness of the traverse P/C cables originally pre-stressed and was deemed to be no longer effective as lattice beam
structures

30% of offshore cantilever P/C slabs along beam No. 14 were damaged by moored ships and replaced with R/C
(reinforced concrete) slabs which seemed to be no longer effective equivalent to durability of P/C slabs

Some diaphragm connections in between piers Nos. A5 and A4, and Nos. A6 and A5 were seriously damaged in
correspondence to damaged P/C beams in front

Two Specimens A and B identified as Grade III of damage level classification in the visual inspection, sampled from beam
No. 11 between pier Nos. A6 and A5, and beam No. 12 between pier Nos. A3 and A2, indicated serious infiltration of
saline contents.

Especially, the infiltration reached rebars and even some P/C cables for Specimen B

This situation implied possible damages of reinforcing rebars and P/C cables certainly for some other beams identified as
Grades III, IV as well as V.

Half-cell Potential Test
Measuring potentials along the surface of a
P/C beam bottom flange (main jetty) in
compliance with ASTM C876-91

The actual measurement results showed much more negtive levels than a classification "greater than 90% probability
that reinforcing steel corrosion occurs

Large fluctuations were shown in range of avarage strength between 395 and 600 kg/cm2 or bigger

Some strengths seemed lower than the measured in consideration of long duration of concrete hydration

Case I (orginal structural conditions, assuming no any damages and 1.5 t/m2 uniformly loaded) was within allowable
stresses

Case II (present structural conditions, assuming one half of bottom flange concrete and P/C cables are lost, and 1.5 t/m2
uniformly loaded) was beyond allowable stresses

Case III (present structural conditions, assuming one half of bottom flange concrete and P/C cables are lost) obtained
maximum 0.9 t/m2 of applicable unfom load as calcurated backward

Structural Diagnosis General evaluation of the above
Structure of the Old Jetty will be usable for coming several years with careful operation under certain restriction of loads,
taking the present conditions into consideration

Identifying damage level of the existing P/C
beams upon six (6) damage levels
classification

Visual Inspection

Allowable stress methodStructural Analysis

Sampling two Specimens A&B by core
drillingmachine, cuting each test peace by
15mm, and conducting chemical analysis in
Japanese laboratiry in compliance with JIS
No. R5202

Saline Contents Test

Using shmidt Hammer to seven (7) points of
the existing P/C beams

Compressive Strength Test

tarag 5>2-6³ esckþIsegçbr)aykarN_ JICA M/P&F/S 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RbPB³ r)aykarN_cugeRkay JICA M/S&F/S qñaM 1997 elx 2 
 

 dUc)anelIkeLIgkñúgtarag CaTUeTA r)aykarN_manR)aMmYy ¬6¦ EpñksMxan;²³- karcuHRtYBinitüCak;Esþg kar 
eFIVetsþn_Fatu saline kareFIVetsþn_skþanuBlBak;kNþalEsl kareFIVetsþn_kMlaMgsgát; karviPaKBIsMNg; nigkar 
vaytémøsMNg;³ 
 

 karcuHRtYtBinitüCak;Esþg)anrkeXIjkEnøgxUcxat nigRTuDeRTam EdleKEckecjCaR)aMmYy ¬6¦ kRmit 
dUcCa³-kRmit 0 ¬KμankarxUcxat¦ I ¬Ebk)ak;tUc²¦ II ¬xUcxattictYc¦ III ¬xUcxatmFüm¦ IV 

¬xUcxatF¶n;F¶r¦ nig V ¬xUcxatTaMgRsug¦ CaBiess³- 
 

 Fñwmem 7% ¬Fñwmem 9 én 132¦ b¤ Fñwmrnab 29% ¬Fñwmrnab 6 én 21¦ mankarxUcxatTaMg 
Rsug enARtg;cMNucsManEp nigs<ancUlEp. Epñkcak;ebtug 50% enAEKm)ateRkamswkricrilGs; 
CalT§pleFIVrEhkecjExSkab P/C. 

 Fñwm P/C elx 4 enAcenøaHs<anEpelx P6 nig P5 elIs<ancUlEp Gac)ak;Føak;edaysarxUcxatF¶n; 
F¶reBk enARtg;kNþalFñwm. FñwmepSgeTotCaTUeTAmankarxUcxat nigRTuDeRTamenAcugsgxagFñwm 
nImYy² edayTwkrlke)akb:HmuxépÞebtugEdleFIV[esImCanic©. 

 kareRsabExSkab P/C 43% enAs<anEp nigs<ancUlEpTTYlrgkarxUcxatedayk)a:l;cUlct nig 
ebtugbukRKwHGacregÁIrminrwgmaMRKb;RKan;edIm,ITb;TRmFñwmrnab)aneT. 

 bnÞHXñabenAmat;eqñr 30% enAtambeNþayFñwmelx 14 TTYlrgkarxUcxatedayk)a:l;cUlcgBYr 
ehIyRtUveKdak;CMnYsedayRKwHebtugvij. 

 snÞHra)aMgmYycMnYnenAcenøaHs<anEpelx A5 nig A4 nig A7 nig A6 )an)ak;Ebk edaysarFñwm 

P/C manxUcxatF¶n;F¶r. 
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 eK)aneRCIserIsKMrUBIrenAkRmit III enAeBlcuHRtYtBinitüCak;EsþgBak;Bn§½nwgsMNwkEdkcak;RKwHCalT§pl 
TTYl)anBIkareFIVetsþn_skþanuBlBak;kNþalEsl)anbBa¢ak;BICRmabTwkF¶n;F¶rcUleTAdl;RbBn§½ExSkab 
P/C xageRkA. 

 

 TMgn;Fñwm P/C bc©úb,nñGacRT)anCaGtibrma tamkar)a:n;s μanRbmaN 0>9 tf¼m2 eRkamsßanPaBsMNg; 
EdlxUcxatenH ehIyeKsnμt;faebtugRsTab;)aneRkam nigExSkab P/C RCuH)at;Etmþg. lT§plenH eK 
kMNt;faebIFñwm P/C BIedImmkKμankarxUcxat vaGacRTTMgn;)an ¬1>55tf¼m2¦. 

 

 ebIeTaHeKKitfakarxUcxat nigPaBRTuDeRTamnwgkan;Etmankarvivtþn_F¶n;F¶reTA²eTAGnaKt edaysar¥T§ 
Bl saline cMeBaH sMNg; nigdMeNIrkar niglkçN³TMngCaminc,as;las; Epcas;GacmanRbeyaCn_ 
sRmab;GnaKtxøIxagmuxenH edayeKRtUveFIVRbtibtþikarelIkdak;[hμt;ct;.  

 

 x¦ karGPivDÆn_kMBg;EpbnÞan;enAkMBg;EpRkugRBHsIhnu JICA SAPROF ¬2008¦ 
 

 enAeBlf μI² CMnYykarBiessedIm,IbegáItKeRmag (SAPROF) GnuvtþedayRkum JICA enAqñaM 2008 sRmab; 
KeRmagGPivDÆn_mUldæanpÁt;pÁg;eRbg & cMNtEpBhueKalbMNg. SAPROF )anrMlwkBIcMNtEpeRbg BiessQr 
elIeKalkarN_RbtibtþikarTMnijkñúgr)aykarN_3 nigcMNucKnøwHsMxan;²RtUvdkRsg;mkbgðajdUcxageRkam³- 
 

 sIum:g;t_ nigCIKwCaTMnijsMxan;² Edl)anelIkdak;enAcMNtEpcas; 
 ninñakarTMnijmanbI ¬3¦ sßanPaB ERbRbYlbnþicbnþÜcrhUtdl;qñaM 1998 CamYyTMnijticCag 200>000 
etan ERbRbYlxøaMgBIqñaM 1999 dl; 2004 EdlmanTMnijenAcenøaH 200>000 dl; 600>000 etan nig 
karERbRbYlfycuHeRkayBIqñaM 2005 dl;bc©úb,nñCamYyTMnijRmmaNticCag 100>000 etan. 

 

 3¦ kMNt;RtaCYsCul 
 

 dUc)anbgðajkñúgtarag 5>2-4 kargarCYsCuldMbUgeKeFIVenAqñaM 1987 rYmTaMgkarpøas;Fñwm P/C EdlxUcxat 
CamYyFñwmragGkSr-I nig)at:)ayGrbEnßm. BIrqñaMeRkaymk eK)ancak;bEnßmGMEbgsIlaenABIeRkamFñwm P/C Edl 
xUcxatenAcenøaHs<anEpelx P2 nig P1enAs<ancUlEp. enAqñaM 1995 kargarCYsCulFñwm P/C RTg;RTayFMeFIVeLIg 
edayGnuKeRmag ADB T-25 EdlmankargarCYsCulbnÞH P/C RbBn§½karBar nig Fñwm P/C. CaBiess kargarCYs 
CulFñwm P/C KWmansar³sMxan;CageK nigRtUvEbgEckCaRbePT 1 dl; 6 dUc)anBiBN’nakñúgtarag 5>2-5. kargar 
CYsCul)anbBa©b;enAqñaM 1999. bnÞab;BIKeRmag ADB enH k>s>s )aneFIVkargarCYsCul)aneCaKC½y eyageTA 
tamviFIsaRsþCYsCuldEdl rYmCamYyviFIsaRsþEkERbeTAtamRbePT 6. tarag 5>2-7 bgðajedaysegçbBIviFICYs 
CulFñwm P/C eFIVedayhirBaØvtßúÉkraCrbs; k>s>s. taragbgðajBIviFIsaRsþCYsCulR)aMmYy ¬6¦ cMNuc eTAtam 
kRmitxUcxat EdlRtUvkMNt;enAeBlcuHeTARtYtBinitüCak;Esþg. RbePT 1 dl; 5 KWCaviFIsaRsþdUcKña dUc)anelIk 
eLIgkñúgKeRmag ADB k¾b:uEnþ kargarCYsCulRbePT 6 EckecjCaviFIsaRsþBIr ¬2¦³ RbePT 6-1 nig 6-2. ebI 
eTaH TsSnaTanmUldæanTaMgBIrmanlkçN³dUcKña eKRtUvEkERb nigeFIV[l¥RbesIreday k>s>s saksmsRmab; 
sßanPaBxUcxatCak;Esþg. 
 

 kñúgcMenamTinñn½y nigBt’manRbmUl)an vamankarlM)akkMNt;[)anc,as;las;BIRbePTkargarRtUvCYsCulCak; 

                                                      3
 Rkumh‘un Nippon Koei, OCDI ¬2008¦ CMnYjBiesssRmab;begáItKeRmagsRmab;karGPivDÆn_kMBg;EpRkugRBHsIhnubnÞan; sRmab; 

mUldæanpÁt;pÁg;eRbg & cMNtEpBhueKalbMNg kñúgRBHraCaNacRkkm<úCa JICA 
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Esþg eday k>s>s eRbIviFIsaRsþCYsCulepSg²KñaeRcInsRmab;kargarCYsCulEtmYybnÞab;BIKeRmag ADB. elIs 
BIenH kMNt;RtaCaRbBn§½enAsl;minRKb;RKan;. GnþrkalxUcxatCabnþbnÞab; eKGactamdandwgtamry³kMNt;Rta 
CYsCulEdleK)ancgRkgTukdUc)anelIkeLIgkñúgcMNuc 3¦ “karcuHeTARtYtBinitüdl;kEnøgpÞal;”. kñúgsßanPaB 
enH k>s>s )anerobcMkMNt;RtaCYsCulsRmab;EtkargarCYsCulRbePT 6-1 nig 6-2 edayRtUvepÞógpÞat;CamYy 
lkçN³Cak;EsþgdUcmanbgðajkñúgrUb 5>2-6. tYelxbgðajBIkarEbgEckviFIsaRsþCYsCulCak;EsþgeRbIsRmab;kar 
garCYsCulRbePT 6-1 nig 6-2 EdleKsn μt;fabgðajBIkarxUcxat nigPaBRTuDeRTamCamYyRbtikmμ saline ]> 
ExSkab P/C mYycMnYnFUrrlug CalT§pleFIV[EdksIuEfmeTot bgárkarEbk)ak; nigricril .l. karGegátBIkarEbg 
EckmandUcxageRkam³- 
 

 Fñwmem 29% ¬Fñwmem 38 én 132¦ b¤ 76% énFñwmrnab ¬Fñwmrnab 16 én 21¦ kñúgs<anEp nigs<an 
cUlEpRtUv)anCYsCulkñúgRbePTkargarCYsCul 6-1 nig 6-2 EdlmankRmitxUcxat nigRTuDeRTamF¶n; 
F¶r edaysarRbtikmμ saline. 

 

 Fñwmem 12% ¬Fñwmem 16 én 132¦ kñúgs<anEp nigs<ancUlEpRtUvcat;cUlkargarCYsCulRbePT 6-1 
b¤ 6-2 EdlmankarxUcxatF¶n;F¶renAcMkNþalFñwm nigkEnøgkac; dl;kRmitGtibrma. 

 

 Fñwmrnab 38% ¬Fñwmrnab 8 én 21¦ enAs<anEp nigs<ancUlEp RtUveKCYsCulrYcehIykñúgRbePTkar 
gar 6-1 b¤ 6-2 EdlmankarxUcxatdUcKña nigkMBugfitkñúgsPaBP½yhnþray. 

 

 4¦ kMNt;RtaeRbIR)as;  
 

 r)aykarN_ SAPROF qñaM 2008 raykarN_BIbrimaNTMnijelIkdak;enAEpcas;BIqñaM 1992 dl; 2008 
edIm,IBiPakSaBIeRbIR)as;Epcas; EdleKFøab;eRbIsRmab;[k)a:l;eTscrN_ nigsaLg;cUlct edayxVHzbnIyPNÐ 
cMNt. rUb 5>2-7 bgðajBIninñakarbrimaNTMnijelIkdak;enAcMNtEpcas;Edl)aneFIVbc©úb,nñPaB CamYyBt’manBI 
r)aykarN_ SAPROF nigsßitifμ IEdl k>s>s pþl;[. dUc)aneXIjkñúgrUb brimaNTMnijfycuHBIqñaM 1996 dl; 
1998 mUlehtuRbEhlmkBIGnusasn_kMhitelIkdak;cUlk)a:l;kñúgr)aykarN_ JICA qñaM 1996 Edl)anBicar 
NaelIkareRbIR)as;Cak;Esþg. eTaHbICaya:gNa birmaNTMnij)anekIneLIgya:gqab;rh½svijRbmaNBI 400>000 
dl; 560>000 etan BIqñaM 1999 dl; 2003 esμ Ir 2-3 dg énbrimaNTMnijenAqñaM 1999. enAqñaM 2004 
brimaNTMnijQb;ekIneLIg nigFøak;cuHya:gKMhukdl; 200>000 etan EdlRbEhlmkBIkardak;bMramrbs;rdæaPi 
)alkm<úCaelIkardwkCBa¢ÚnsIum:g;t_tamnavacrN_. eRkayBIqñaM 2005 brimaNTMnijekIneLIgeTotenAqñaM 2006 Et 
bnþFøak;cuH dUc)anBiBN’nakñúgrUb. karFøak;cuHenHRbEhlBak;Bn§½nwgkMenInbrimaNTMnijsIum:g;t_elIkdak;cUlk)a:l; 
enAkMBg;Ep]kja:m:ug ebIeTaHeRkayBIlubecalbMramenaHehIyk¾eday EdlenAeBlenaHkan;kab;edayvis½yÉk 
Cn. sn μt;fak)a:l;cUlEperOy²bMputenAEpcas;CamFümCak)a:l;TMnijTUeTAcMNuHpÞúk 10>000 DWT RbEvgRb 
maN 130 m Ep¥keTAtamkarcuHGegátCak;Esþg enAGMLúgeBleFIVRbtibtþikarelIkdak;cUlk)a:l; eday]btmafa 
elIkdak;cUlk)a:l;)an 70% enaHeKGaceFIVkar)a:n;sμandUcxageRkam³- 
 

 k)a:l;cUlct 2>4 RbcaMExenAEpcas; EdlmanbrimaNTMnijelIkdak;srub 200>000 etan kñúgmYyqñaM 
¬=200>000 etan¼qñaM¼ ¬10>000 etan x 0>7¦¼12 Ex¦ 

 

 k)a:l;cUlct 6>7 RbcaMExenAEpcas; EdlmanbrimaNTMnijelIkdak;srub 560>000 etan kñúgmYyqñaM 
¬=560>000 etan¼qñaM¼¬10>000 etan x 0>7¦¼12 Ex¦ 
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tarag 5>2-7³ viFIsaRsþCYsCulrbs; k>s>s sRmab;Fñwm P/C 
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   RbPB³ k>s>s & RkumsikSaKeRmag 

rUb 5>2-6³ kMNt;RtaCYsCulsRmab;Fñwm P/C ¬RbePT 6-1 nig 6-2¦ 
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 krNIelIkeLIgBIxagelIRtUvbMElgFmμtaBIk)a:l;cUlct 0>6 eTA 1>7 kñúgmYys)aþh_vij ¬edaysnμt;ykbYn 
¬4¦ s)aþh_kñúgmYyEx¦ sRmab;ry³eBl 15 qñaMknøgeTABIqñaM 1992 dl; 2010. eKcat;TukeRhVkg;s_cMNttUc 
Etehtub:HBal;emIlmineXIjGacekItmankan;EteRcIneLIg²elIsMNg;Epcas; ebIeTaH k>s>s )anrwtbNþwgkareRbI 
R)as;cMNtEpcas;enaHk¾eday. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

RbPB³ r)aykarN_ SAPROF qñaM 2008 nig k>s>s 
rUb 5>2-7³ ninñakarTMnijelIkdak;)anenAEpcas; 

 

 5¦ karcuHRtYtBinitüCak;Esþg  
 

 karcuHRtYtBinitüeKeFIVeLIgtambI ¬3¦ viFI. TImYyKW “karvaytémøzbnIyPNÐ” KWCakarcuHRtYtBinitüGIVRKb; 
ya:gTaMgGs;enAEpcas;. TIBIKW “karRtYtBinitülMGit” eKRtYtBinitüEtenAkEnøgxUcxatFñwm P/C nigkEnøgBak;Bn§½ 
epSgeTot sMedAelIkarRtYtBinitüEdl)aneFIVBImun² nigeTogTat;eday JICA nig k>s>s. TIbIKW “kareFIVetsþn_min 
bMEbk” edIm,IbBa¢ak;BIkMlaMgebtugsRmab;Fñwm P/C bc©úb,nñ enAkEnøgRtYtBinitüedayeRbI]bkrN_BiesaFn_. 
 

 k¦ karvaytémøzbnIyPNÐ 
 

 karvaytémøzbnIyPNÐsMedAelIviFIsaRsþRtYtBinitü nigvaytémøTUeTA edayeRbIÉksarRtYtBinitüTUeTA erob 
cMCaesovePAENnaMPasaCb:un ecjedayviTüasßanbec©keTsGPivDÆn_tMbn;eqñrsmuRT (CDIT)

4. karRtYtBinitü nig 
karvaytémø eKGnuvtþtamry³karcuHRtYtBinitüCak;Esþg eyageTAtamcMNucvinicä½ykMNt;kñúgtaragbBa¢IRsavRCav 
Edl)anerobcMeLIgsRmab;bMeBjBt’manBIzbnIyPNÐEdlRtUvRtYtBinitüvaytémøTaMgenaH. tarag 5>2-8 bgðaj 
BIlkçN³vinicä½yelIPaBRTuDeRTamdUcmankMNt;kñúgesovePAENnaMenH. lkçN³vinicä½ykMNt;lkçxNÐbYn¬4¦ kRmit 
dUcmanbgðajkñúgtarag. 
 
 
 
 
 

                                                      4 viTüasßanbec©keTsGPivDÆn_tMbn;eqñrsmuRT (CDIT) viTüaRsavRCavkMBg;Ep &Gakasyanþdæan (PARIS) ¬qñaM 2007¦ esovePAEN 
naMBIbec©keTsEfTaMzbnIyPNÐEpenARbeTsCb:un ¬CaPasaCb:un¦ 

0

100

200

300

400

500

600

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

C
ar

go
 V

ol
um

e 
(1

,0
00

 T
on

s)

Total (Cement + Fertilizer)



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-23 

tarag 5>2-8³ lkçN³vinicä½yBIPaBRTuDeRTamsRmab;karRtYtBinitü nigvaytémø 
Level Condition of Member(s)

a Quality and performance conspicuously lowered
b Quality and performance lowered
c Disturbance started, but quality and performance not lowered
d No defect confirmed  

RbPB³ esovePAENnaMBIbec©keTsEfTaMzbnIyPNÐEpenARbeTsCb:un 
 

 Ep¥keTAtamkarERbgEckkRmitRTuDeRTam esovePAENnaMenHKUsbBa¢ak;BIviFIsaRsþvaytémøzbnIyPNÐeKal 
edA. edayBicarNaelIehtub:HBal;kRmitsuvtßiPaBx<s;énEpcas; lkçN³vinicä½yxageRkam RtUveKykmkGnuvtþkñúg 
karvaytémøzbnIyPNÐdUc)anBiBN’nakñúgtarag 5>2-9. 
 

tarag 5>2-9³ lkçN³vinicä½ykarvaytémøzbnIyPNÐEdlykmkGnuvtþ 
 

 

 

 
 
 
 
 

 
 RbPB³ esovePAENnaMBIbec©keTsEfTaMzbnIyPNÐEpenARbeTsCb:un 

 

 tarag 5>2-10 nig 5>2-11 erogKñabgðajBIlT§plvaytémøzbnIyPNÐenAs<anEp cMNucRbsBVkac;RCug 
nigs<ancUlEp. rUb 5>2-8/ 5>2-9 nig 5>2-10 bgðajBIlkçN³TItaMgCak;EsþgénkarRtYtBinitüEpcas;enH. 
kMNt;sMKal;lT§plénkarvaytémøsRmab;s<anEp TIRbsBVenAkac;RCug nigs<ancUlEpmansegçbdUcxageRkam³- 

 s<anEp ¬sMedAelItarag 5>2-10 nig rUb 5>2-8/ 5>2-9 nig 5>2-10¦ 

 s<anEpmancMNucRtUvRtYtBinitü ¬10¦ rYmman³-RbBn§½lUbgðÚrTwk )alat;cgBYr (mooring bollard) RbBn§½ 
karBar cieBa©ImpøÚvebtug kartRmg;CYrRcaMgcMNt TIlanmat;RcaMgEp ]brircnasm<n§½RKwH RbBn§½ePøIgbMPøWnigGaKar. dUc 
manbgðajkñúgtarag 5>2-10 s<anEpmanzbnIyPNÐxUcxatF¶n;F¶rbI ¬3¦ EdleFIV[smtßPaB nigdMeNIrkarRbti 
btþikarEpfycuH¼GacfycuH dUcmanbgðajkñúg “A” nig “B” eTAtamkarEbgEck. 

 

 RbBn§½karBarKWCazbnIyPNÐmYyTTYlrgkarxUcxatF¶n;F¶r PaKeRcInEpñkenAkñúgsmuRT. k¾b:uEnþ karxUcxat 
enAEpñkdIeKakmantictYc ebIeTaHeKsegáteXIjmanPaBRTuDeRTambnþicbnþÚck¾eday ¬sMedAelIrUb 5>2-8¦. cMeBaH 
karxUcxatenAEpñkkñúgsmuRT RbBn§½karBarRbEhl 70-80% sPaBxUcxatmFüm-F¶n;F¶r nig¼b¤TaMgRsug éncMnYn 
enAEpñksmuRTTaMgmUl. RbBn§½karBarenH)ak;EbkF¶n;F¶r tamkarGegátmanelIEpÞTwk nigEpñktP¢ab;CamYyb‘ULúgekA 
s‘UkarBarragmUl. tamkarsnμt; RbBn§½karBarEdlxUcxatenHminGacTb;Tl;nwgkMlaMgRsUbenAeBlk)a:l;cUlct 
mþg² EdlGaRs½yeTAnwgTMhMk)a:l;cUl niglkçN³cUlctrbs;k)a:l;. eyageTAtammRnþIkNÑFarrbs; k>s>s 
k)a:l;cUlctenAEpcas;mankarlM)ak;ebIkbr enAeBlmanxül;bk;BITisnirtIkñúgrdUvePøóg EdlRbkarenHeFIV[man 
kMlaMgctrbs;k)a:l;bukxøaMg eFIV[ekAs‘UenACab;RcaMgcl½txuskEnøg. pgEdrenaH RbBn§½manbBaðamYyeTotKWenA 

Classification A B C D

Facility
Condition

Capacity and
performance
apparently lowered

Capacity and
performance might be
lowered, in case of
neglect

Continuous
observation required,
even no disturbance
confirmed for capacity
and performance

Satisfactory capacity
and performance
remained without any
defect

Assessment
Criteria

"a" is more than one
(1) and capacity and
performance of facility
are already lowered

Either "a" or "b" is
more than one (1) and
capacity and
performance of facility
might be lowered

Except for A, B, C All are "d"
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kEnøgeKdak;Edkbgáb;ragGkSr-H xUcRTg;RTay edaysarehtupldUcKña nigk)a:l;cUlctminmankarRtYtBinitübuk 
b:HFñwmpÞal;. cMNucGkS½EdkTRmTaMgenaHmanTisedAminRsbKñanwgCYrtRmg;RcaMgcMNt ehIyminRtwmRtUv. karxUc 
xatEbbenHekItmanEtenAEpñkkñúgsmuRT cMENkenAelIeKakmantictYc edaysark)a:l;cUlenAcMNucenHCaFmμta 
manTMhMtUc RbBn§½karBareKdak;cMnYndb;R)aMmYy ¬16¦ elIeKa eFobeTAkñúgsmuRTmanR)aMbYn ¬9¦ gayRsYl[ 
k)a:l;ebIkcuHeLIg begáItedaysMNg;s<anEpCaKMrbkarBarxül;bk; Twkrlk nigcrnþTwkbukmkxøaMg .l. 
 

 ]bsMNg;Epcas; eKdwgRKb;KñafamankarxUcxatxøaMgbMput ehIyk¾)anraykarN_dak;kñúgr)aykarN_sikSaRCav 
rbs; JICA enAqñaM 1996. FatusMNg;sMxan;²mandUcCaFñwm P/C nigbnÞH RC. ebIeTaHkarxUcxat nigPaBRTuD 
eRTaménFñwm P/C bnþekIteLIgbnþicmþg² k>s>s k¾kMBugeFIVkarCYsCulCahUrEhpgEdrtaMgBIqñaM 1998 Ep¥keTAtam 
viFIsaRsþCYsCulbegáIteLIgeday k>s>s dUcmanbgðajkñúgrUb 5>2-9 nig 5>2-10 EdlrYmmankargarRbePT 1 
dl; 6-1 & 6-2 EbgEckeTAtamkRmitxUcxatrkeXIjCak;Esþg. 
 

 niyayCaTUeTA CamYykic©RbwgERbgbnþbnÞab;rbs; k>s>s sPaBxUcxat nigRTuDeRTamFñwm)anfycuHeRcInCag 
karrMBwgTuk ebIemIleTAsNæanrUbragÁ ebIeTaHNatamkarsegáteXIjmankarxUcxatfμ I²ekItmank¾eday. KYrkt;sM 
Kal;Edrfa³- cMENk)ak;Ebk karxUcxat nig¼b¤eRbHRsaM RtUveKCYsCuleday)a:t)ayGr nig¼b¤ cak;ebtugCamYy 
RKwHfμ I ¬RbePT 1-5¦. kEnøgxøHeRsabedaybnÞHEdk ¬RbePT 6-1 nig 6-2¦ enAeRbI)anCaeTogTat; ebIeTaHNa 
EdkeRsabTaMgenaHeLIgeRcHcab;bnþicbnþÜc edaysarTwksmuRTsIu nigTwkrlke)akb:H. pgEdrenaH dUc)anray 
karN_kñúgr)aykarN_BImun² eKsnμt;faEKmcug nigEpñkFñwm EdlmanTwkrlk nig¼b¤ Twkrlke)akb:HCaerOy² eFIV 
[mankarxUcxat nig¼b¤ RTuDeRTamF¶n;F¶r. elIsBIenH eKk¾segáteXIjfakareRsabebtugExSkabkat;TTwgxøH²man 
karxUcxat FøúHFøay BiessenAEpñkkñúgsmuRT EdleFIV[KMrbExSkabrebIkecj. 
 

 Ep¥keTAtamkarRtYtBinitüCak;Esþg RKwHFñwm P/C manFñwmCnÞn;qøgkat; nigEps<anXøúb RbEhlmansPaBRTuD 
eRTamticCagFñwm P/C. eKTTYlsÁal;fas<anEpXøúbEdlminmankarbBa¢ak;kñúgTwksmuRTTMngCafitefr b:uEnþ Fñwm 
CnÞl;RbEhl 80% enAEpñksmuRT bgðajfamaneRcHcab; )at;bg;rUbragÁRCugebtugedIm EdlGacCalT§plbNþal 
mkBITwkrlke)akbk; PaBRTuDeRTam nigk)a:l;buk .l. dUcmanbgðajkñúgrUb 5>2-9 nig 5>2-10. dUcman 
bgðajkñúgrUb eKk¾segáteXIjEdrfaFñwmCnÞl;FMCageKenAcugs<anEp EdlkMBugxUcxat nigRTuDeRTamecjsésEdk 
enAtamRCug ehIyFñwmCnÞl; 20-30% enACitRcaMg mankarFøúHFøaybnþicbnþÜyecjsrésEdk. 
 

 minRtwmEtb:ueNÑaH karvaytémøkMNt; “C” b¤ “D” elIcMNucRtYtBinitüepSgeTotdUcCa³-RbBn§½lUrbgðÚrTwk  
)aLat;cgBYr cieBa©ImpøÚvebtug CYrRcaMgcMNt TIlanmat;RcaMgEp RbBn§½ePøIgbMPøW nigGaKar Edltamkarsn μt;nwgRtUv 
sagsg;fμ I bnþEfTaM[)anRtwmRtUv edIm,Ikat;bnßykarxUcxat nigPaBRTuDeRTam. 
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tarag 5>2-10³ karvaytémøzbnIyPNÐelIkarRtYtBinitüTUeTA ¬s<anEp¦ 

A9 A1
D

Offshore C
Inshore D
Offshore A  
Inshore C
Offshore D
Inshore D
Offshore D
Inshore D

D
A On-going repair

A
Offshore A
Inshore B

- Undone, not available

D
Building C- -

- - d
-Small Shed c - - - -

Lighting System d - - - d

d
Caisson N/A N/A N/A N/A N/A N/A N/A N/A

b c b
b c c b b c d

d d d

Foundation
Abutting
Beam

b b a b b

a a a a
Upper/Side d a c c d

Superstructure
Underneath a a a a

d
Apron d d d d d d d d

d d d
d d d d d d d

Quay Alighment
d d d d d

d
d d d d d d d d

c d

Concrete Curb
d d d d d d d
d c c c c d

d

Fender System
c a a a a a a c

c d c
d d d d d d d

Mooring Bollard
d c c c d

A2
Drainage System d d d d d d d d

                                           Part of Jetty
    Insction Item

Main Pier
Assessment Remark

A8 A7 A6 A5 A4 A3

 
erobcMedayRkumsikSaKeRmag 
 

tarag 5>2-11³ karvaytémøzbnIyPNÐelIkarRtYtBinitüTUeTA ¬cMNucRbsBVkac;RCug & s<ancUlEp¦ 

P6 P1
d D
d D
d D
d D Paved Area
a A On-going repair
c C

North - B  
South - C

- - Undone, Not available

Access Bridge
Assessment Remark

P5 P4 P3 P2
d d d d d

d d dd d
dd d d d

b a
d

Superstructure
d

d d dd

Abutting
Beam

N/A

b

b b
Upper/Side d

-
c c c

d d b

                                      Part of Jetty
    Insction Item

Corner
Junction

-
N/A N/A N/A -

c c

Apron (Access Road)
Quay (Bridge) Alighment 
Concrete Curb
Drainage System

Caisson

a

b
c

Underneath

Foundation

 
erobcMedayRkumsikSaKeRmag 
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(1) Main Pier Overview 

 
(2) Main Pier (inshore side) (3) Main Pier (offshore side) 

 
(4) Bollard (inshore side) 

 
(5) Bollard (offshore side) (6) Concrete Curb 

 
(7) Circular Fender (offshore side) 

  Seriously damaged 
(8) Circular Fender (inshore side) 

Minor crack 
(9) Entrance Gate 

 
(10) Fender. Supporting H-Piles 

(offshore side), Deformed 
(11) Fender Supporting H-Piles

(inshore side), Rusted
(12) Apron (offshore side)

       Restriction Markings 

 
(13) Apron (center) (14) Small Shed (15) Apron Lighting System

      CCTV camera attached 

erobcMedayRkumsikSaKeRmag 

rUb 5>2-8³ lkçN³TItaMgkEnøgEdlRtUvRtYtBinitüenAEpcas; ¬k¦ 
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(16) Damaged RC Slab (Main Pier) 

     Rebars exposed 
(17) Damaged Support (Main Pier)

 Corner broken with rebar exposed
(18) Repaired P/C Beam (Main Pier)

Type 6-1 (Steel plate encasement)

 
(19) Repaired P/C Beam (Main Pier) 

Type 6-2 (Steel plate encasement) 
(20) Damaged P/C Beam (Main Pier)

Concrete broken & Rebar exposed
(21) Cracked P/C Beam (Main Pier)

Crack and Rusted Fluid 

 
(22) Repaired P/C Beam (Main Pier) 

Type 6-2 (Steel plate encasement) 
(23) Repaired P/C Beam (Main Pier)

Type 1-3 (Epoxy, Epoxy Mortar)
(24) Cracked P/C Beam (Main Pier)

Type 4 (Concreted with new rebar)

 
(25) Repaired P/C Beam (Main Pier) 

Type 6-1 (Steel plate encasement) 
(26) Repaired P/C Beam (Main Pier)

Type 1-3 (Epoxy, Epoxy Mortar)
(27) Repaired P/C Beam (Main Pier)

Type 6-1 (Steel plate encasement)

 
(28) Cracked P/C Beam (Access Brdg.) 

Type 1-3 (Epoxy Mortar) 
(29) Cracked P/C Beam (Access Brdg.)

Type 1-3 (Epoxy Mortar)
(30) Cracked P/C Beam (Access Brdg.)

Type 1-3 (Epoxy Mortar) 
erobcMedayRkumsikSaKeRmag 

rUb 5>2-9³ lkçN³TItaMgkEnøgEdlRtUvRtYtBinitüenAEpcas; ¬x¦ 
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(31) Cracked P/C Beam (Access Brdg.) 

Type 1-3 (Epoxy, Epoxy Mortar) 
(32) Repaired P/C Beam (Access Brdg.)

Type 6-1 (Steel plate encasement)
(33) Damaged P/C Beam (Access Brdg.)

Type 4 (Concreted with new rebar)

 
(34) Damaged P/C Beam (Access Brdg.) 

Type 1-2 (Epoxy Mortar) 
(35) Damaged P/C Beam (Access Brdg.)

Type 1-3 (Epoxy Mortar)
(36) Repaired P/C Beam (Access Brdg.)

Type 6-1 (Steel Plate Encasement)

 
(37) Corner Junction Overview 
 

(38) Damaged P/C Beam (Cnr. Junction)
Type 2 (Epoxy Mortar) 

(39) Repaired P/C Beam (Cnr. Junction)
Replaced by H-shaped Steel Beam 

 
(40) Damaged Abutting Beam 

(MP/inshore), Rebars exposed 
(41) Damaged Abutting Beam

(MP/inshore), Rebars exposed 
(42) Damaged Traverse P/C Cable 

Concrete Encasement (MP/inshore) 

 
(43) Damaged Abutting Beam  

(MP/offshore), Rebars exposed &  
concrete deteriorated 

(44) Damaged Abutting Beam 
(MP/offshore), Rebars exposed & 

rust fluid 

(45) Damaged Traverse P/C Cable
Encasement (MP/offshore),  
Some cable exposed 

erobcMedayRkumsikSaKeRmag 

rUb 5>2-10³ lkçN³TItaMgkEnøgEdlRtUvRtYtBinitüenAEpcas; ¬K¦ 
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 cMNucRbsBVkac;RCug nigs<ancUlEp ¬sMedAelItarag 5>2-10 nig rUb 5>2-8/ 5>2-9 nig 5>2-10¦ 

 cMNucRbsBVkac;RCug nigs<ancUlmanR)aM ¬6¦ cMNucsMxan;²EdlRtUvRtYtBinitüvaytémø³-RbBn§½lUbgðÚrTw 
cieBa©ImpøÚvebtug CYrs<an TIlanmat;RcaMgEp ¬pøÚvcUl¦ ]bsMNg; nigRKwHsMNg;. dUcmanbgðajkñúgtarag 5>2-11 
s<anEpmanzbnIyPNÐxUcxatF¶n;F¶rBIr ¬2¦ EdleFIV[smtßPaB nigdMeNIrkarRbtibtþikarkMMBugfycuH¼GacfycuH 
dUcmankMNt;sMKal;eTAtamcMNat;fñak; “A” b¤ “B”. 
 

 ]bsMNg;enAcMNucRbsBVkac;RCugmanxUcxat nigFñwm P/C mYycMnYneKdak;CMnYsedayFñwmEdkragGkSr-H enA 
qñaM 1987 dUc)anelIkeLIgBImunkñúg ¬1¦ “kalRbvitþi” nig ¬3¦ “kMNt;RtaCYsCul”. eRKagsMNg;bc©úb,nñenAcM 
NucRbsBVkac;RCugmanFñwmEdkragGkSr-H Fñwm P/C enAsl;mYycMnYn nig P/C nigbnÞH RC. dUc)anbgðajkñúgrUb 
5>2-10 FñwmEdkragGkSr-H enAeRbIkar)anfitefr ebIeTaHFñwmTaMgenaHswkricriledaysarTwksIuenACMuvijk¾eday. 
eTaHya:gNa eKsegáteXIjfa)atFñwmebtugmYy)anFøak;cuH ehIyecjsrésEdkeRcHcab;enAkEnøgmanTwke)akb:H. 
kEnøgenHRtUvkarCYsCulCabnÞan; edayeRbIviFIsmRsb nigkarEfTaMCabnÞan;Edr. ]bsMNg;s<ancUlEpmansmas 
FatudUcs<anEpEdr. edayCas<anEp bBaðakgVl;sMxan;k¾CakarxUcxat nigPaBRTuDeRTamFñwm P/C pgEdr. tamkar 
cuHGegát Fñwm P/C enAcenøaHs<anEpelx P6 dl; P5 mancMENkCYsCul EdleKEbgEckeTAtamkRmitF¶n;F¶r eday 
eRbIviFIsaRsþCYsCulRbePT 6-1. karxUcxatTMngCaekItmanPaKeRcInkNþalFñwmdUc)anelIkeLIgkñúgr)aykarN_ 
sikSaRsavrbs; JICA qñaM 1997. ebIeTaHFñwm P/C enAcenøaHs<anEp P2 nig P1 eKGacbBa¢ak;faGacmankar)ak; 
Føak;bNþal[eRKaHfñak;dl;GayuCIvitBIkEnøgmnusSedIreq<aHeTAxagt,ÚgTMnb;karBarTwkrlkk¾eday karxUcxatenH 
RtUveKCYsCulrYcral;ehIy edaycak;kMeTcsIlaenAqñaM 1989 ehIysßanPaBbc©úb,nñemIleTATMngCamanlMnwg. 
enAFñwm P/C EpñkepSgeTot viFIsaRsþCYsCulRbePT 1 dl; 5 RtUuveKykmkGnuvtþ GaRs½yeTAtamkRmitxUcxat 
nigPaBRTuDeRTam. Fñwm P/C TaMgGs;TMngCaRtUvCYsCuledayeRbIviFIsaRsþCYsCulmYybegáIteday k>s>s dUc)an 
elIkeLIgkñúgcMNuc ¬3¦ “kMNt;RtaCYsCul”. eKk¾segáteXIjEdrfacugFñwm nigcMENkFñwm EdlmanrlksmuRT 
nig¼b¤ Twke)akb:HCaerOy² TTYlrgkarxUcxat nig¼b¤ PaBRTuDeRTamkan;EtF¶n;F¶reTA² dUcs<anEpEdr ehIysMbk 
eRsabebtugExSkab P/C kat;TTwgmYycMnYnk¾eRbHecjsrésEdk. elIsBIenH eKbBa¢ak;fa cMENkCYsCulmYy 
cMnYn BiesskEnøgeKCYsCuleday)ayG nigkEnøgcak;ebtugbukRKwHf μ I ¬RbePT 1 dl; 5¦ mankareRbHRsaMxøH²enA 
tamRCug kar)ak;Ebg nigswkricrilebtugdUcmanbgðajkñúgrUb 5>2-9 nig 5>2-10. 
 

 dUcs<anEpemEdr RKwHFñwm P/C enAs<ancUlEpmanFñwmCnÞl;kat;TTwg nigRbGb;s<anEpRbEhlRTuDeRTamtic 
CagFñwm P/C Ep¥keTAtamkarcuHRtYtBinitüCak;Esþg. FñwmCnÞl;kat;TTwg 50% enAPaKxageCIgbgðaj[eXIjfa 
manPaBRTuDeRTamtictYcenAelIépÞebtug bNþalmkBITwkrlke)akb:H. 
 

 cMNucRtYtBinitüepSgeTotvaytémødak;GkSr “C” dUcCa]bsMNg; ¬xagelI¼enAxag¦ ehIyFñwmCnÞl; ¬enA 
xagt,Üg¦ minbgðajkarxUcxat b¤ PaBRTuDeRTamKYr[kt;sMKal;eT. EpñkepSgeTotvaytémødak;GkSr “D” dUcCa 
RbBn§½lUbgðÚrTwk cieBa©ImpøÚvebtug kartMrwmCYr nigpøÚvfñl; tamkarsegát KWKμanPaBxVHcenøaHrMxandl;smtßPaB nig 
dMeNIrkareFIVRbtibtþikarrbs;zbnIyPNÐenaHeT. 
 

 x¦ karRtYtBinitülMGit 
 

 karRtYtBinitülMGitsMedAelIviFIsaRsþRtYtBinitüvaytémøedIm,IbBa¢ak;BIlkçN³lMGit BiesssRmab;Fñwm P/C 
nig kareRsabebtugExSkab P/C CaeRKagsMNg;sMxan;rbs;Epcas;. karRtYtBinitü eKeFIVedaycuHeTARtYtBinitüCak; 
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Esþg edIm,IsegátBIlkçNTUeTAénkarxUcxat nigPaBRTuDeRTam nigedIm,IeRbobeFobkRmitxUcxatKeRmagsMNg;tam 
kalRbvtþi. 
 

 karsegátTUeTA 
 

 KMrUxUcxat nigPaBRTuDeRTamsRmab;KeRmagRKwHebtug (RC) nig P/C eKEckecjCa “karlicTwk & Cab;kMNk 
kMe)a” “karEbk)ak;” nig “karsikricril & ecjsrésEdk”. karsegátEp¥keTAtamRbePTTaMgenHmandUcxag 
eRkam ¬k¾sMedAelIrUb 5>2-9 nig 5>2-10¦³- 

 karlicTwk nigCab;kMNkkMe)a 
 karlicTwk nigCab;kMNkkMe)a CaFmμta eKsegáteXIjmanenAelIépÞeRKagebtugCamYysBaØadUcCatitßikmμTwk 
CYnkalmanTwkeRcHcab; sBaØarYcGgáaj;² mansarFatukMe)abNþalmkBIRbtikm μKImIkñúgebtug .l. eKsn μt;fakar 
licTwk nigkMNkkMe)aCaFmμtabNþalmkBIkarcakebtugelIesþIgeBk. dUc)anelIkeLIgBImun épÞebtugPaKeRcInén 
eRKagsMNg; eKGnuvtþtanviFIsaRsþCYsCulmYybegáIteday k>s>s ehIyvamankarlM)ak;kMNt;BIsBaØaxUcxat nig 
PaBRTuDeRTam. eTaHya:gNa edaysarTwkePøóghUrFøak;elIépÞxag²rbs;ebtug nigTwkeRcHcab; nigsBaØarYc 
Ggáaj;²edaysarTwkePøóg eKGacemIlmineXIjkEnøgeRbHRsaMedaysarsMNg;xUcxat. 
 

 kareRbHRsaM 
 kareRbHRsaMtambeNþay³ kareRbHRsaMenH tamkarsegát manlkçN³RsbKñaeTAnwgTisedAbeNþayelI)at 
épÞFñwm P/C nigCaFmμtabNþalmkBIkarkat;sIuedaysésEdk nig¼b¤ ExSkab P/C tamExSbeNþayEdleKbgáb;kñúg 
Fñwm. )atFñwmEbkeRbHcUlTwksmuRT ehIyTwkrlke)akb:HCBa¢aMgmuxFñwmCnÞl;. lkçN³EbbenHvakan;EteFIV[man 
karsIukat;xøaMgeLIg ehIykat;EdksMNg; nigRKwHsMNg;enACMuvijExSkab Edlbgár[mankar)ak;Føakk; ehIyCalT§ 
plGaceFIV[sMNg;TaMgmUlmanGayukaleRbIR)as;min)anyUr. kñúgkarcuHsegátenH kareRbHRsaMEbbenHekItman 
elIépÞ)atFñwmenARCugRsTab;)ateRkaménFñwm nigEKmcugTaMgsgxagrbs;Fwñm. 
 

 kareRbHRsaMragCactuekaNEkg³ kareRbHRsaMEbbenH CaTUeTAtamkarsegát ekItmanenAkNþalépÞ)atrbs; 
Fñwm P/C edaysarkarRTTMgn;ekag nigkarxUcrUbrag bNþalmkBIdak;TMgn;. kareRbHRsaMekItman edaysarkar 
bgðab;RKwHminRKb;RKan; ehIykardak;TMgn;elIsBIsmtßPaBEdlRTaMRT)an. enAGMLúgeBlcuHRtYtBinitü eKmin)an 
bBa¢ak;famankareRbHRsaMEbbenHeT EtKYr[kt;sMKal;fakareRbHRsaMenHKYrRtUvRtYtBinitüvaytémø[)anhμt;ct;. 

 ebtugswkricril¼eRbHEbk nigecjsésEdk 

 CacMbgbgáreLIgedaykarsIukat;EdkedayCatiGMbil nigCatikare)anebtug. pgEdrenaH eKTTYsÁal;fakar 
cak;ebtugesþIgeBk nigkarlayebtugminsuT§Caktþabgár[mankareRbHEbk nig¼b¤ PaBRTuDeRTam. karcuHRtYt 
BinitüenH)anrkeXIgEpñkeRbHEbk nigRTuDeRTamenARsTab;)ateRkam nigenAEpñkCYsCulFñwm P/C EKmFñwmkat;TTwg 
TaMgBIr ¬kareRsabebtug¦ nigépÞ nigRCugFñwmCnÞl;. edayK μanviFankarkarBarkarsIukat; nigswkricrilTaMgenH Epñk 
enHRbEhlGacnwgmankarrMxan ehIydMeNIrkarRbtibtþikarsMNg;nImYy²nwgfycuH dUcCasmtßPaBekagGaceFIV)an 
ticeTA² nigbgár[mankarswkricril nigkar)ak;Føak;EdkCaedIm. 
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 karkat;sIu nigkar)ak;Føak;ExSkab P/C 

 TaMgenHCaFmμtaekIteLIgedaysarCMrabTwkePøóg nig¼b¤ TwksmuRT cUleTAsésEdkkñúgeRKagebtug enAelI¼ 
kat;tamépÞelI nig)atFñwm P/C nigKeRmagsMNg;e)aHyufáarbs;ExSkab P/C. minRtwmb:ueNÑaH eKraykarN_fa 
sésEdkxagkñúgeFIVBum<muneBlcak;ebtug b¤bNþúHragEdk nig¼b¤ dakebtugesþIgeBk CYnkaleFIV[mankarRCabTwk. 
emIleTAminRtwmEtkat;bnßytamEpñkb:ueNÑaHeT Etk¾GacbNþal[ExSkab P/C )ak;Føak;pgEdr. Biess eKRtUveFIV 
karGegátedayRbugRbytñ½elIEpñkEdl)anCYsCuleTAelIeRKagebtug EdlGacenAmanCMrabXørIt kare)an b¤ karsIu 
kat;enAkñúgebtug EdlminGacemIleXIjCak;EsþgBIépÞmuxelI. karRtYtBinitüenHmin)ansegátBIkarsIukat; b¤ )ak; 
Føak;ExSkabeT. eTaHya:gNa dUc)anelIkeLIgBImunmk rUbftcas;²bgðajfakarsIukat; nigkar)ak;Føak; )anekIt 
eLIgrYcehIyenAEpñkmYycMnYnénRsTab;)ateRkamrbs;Fñwm P/C ehIyRsbeBlCamYyKñaenaHnwgeFIV[GayukaleRbI 
R)as;)anyUrGEgVg. 
 

 kareRbobeFobtamkalRbvtþiénkRmitxUcxattamcMNat;fñak; 
 

 tarag 5>2-13 bgðajBIcMNat;fñak;kRmitxUcxatdUcmankMNt;kñúgr)aykarN_sikSaRsavRCavenAqñaM 1997. 
cMNat;fñak;enHkMNt;lkçN³xUcxat nigPaBRTuDeRTamR)aMmYy ¬6¦ kRmit. edIm,IvaytémøGnþrkalénkRmitxUc 
xat eKeRbIR)as;viFIsaRsþcMNat;fñak;enHedIm,IeRbobeFobtamkalRbvtþi. 
 

tarag 5>2-12³ cMNat;fñak;kRmitxUcxat 
Grade Description

0 No damage
I Small cracks. Spots of corrosion on concrete surface.
II Slight damage. Cracks without corrosion. Slight swelling of concrete.
III Medium damage. Many spots of corrosion. Cracks with corrosion and swelling of concrete.
IV Heavy damage. Wide width of cracks. Concrete about to fall off
V Serious damage. Concrete section lost. Structure might collapse depending on unwanted load application.  

RbPB³ r)aykarN_sikSaRsavRCavrbs; JICA enAqñaM 1996  
 

 Ep¥keTAtamcMNat;fñak;xagelI RkumsikSaKeRmag)ancuHRtYtBinitüCak;Esþg ehIy)ansegçblT§plcuHRtYt 
BinitüenaH. lT§plGacbBa©ÚlKñaeRbobeFobCamYylT§plBIqñaM 1996/ 2000 nig 2002 TTYl)anBIr)ay 
karN_sikSaRsavRCavrbs; JICA qñaM 1996 nig k>s>s. GnþrkalTaMgenHsRmab;s<anEpem nigs<ancUlEpelIk 
ykmkBiPakSadUcxageRkam³- 

 s<anEpem 

 rUb 5>2-11 bgðajBIkareRbobeFobtamkalRbvtþiBIkRmitxUcxatFñwm P/C nigEKmFñwmkat;TTwgkMNt;tam 
BN’ tarag 5>2-13 bgðajBIkareRbobeFobsegçbkMNt;edayelx nigrUb 5>2-12 BiBN’naBIGnþrkalkRmit 
xUcxatKiteTAtamqñaMnImYy². 
 

 dUcmanbgðajkñúgrUb 5>2-11 karxUcxatPaKeRcInmanenAtamEKmFñwm P/C BiessFñwmenAcenøaHs<anEpelx 
A7 nig A6, A4 nig A3 nig A2 nig A1edaymankarxUcxatF¶n;F¶rdl;kRmit IV nig V enAqñaM 1996. enAqñaM 
2000 Fñwmdb; ¬10¦³ Fñwmelx 13 enAcenøaHs<anEpelx A9 nig A8 Fñwmelx 14 enAcenøaHs<anEpelx A8 nig 
A7 Fñwmelx 2 enAcenøaHs<anEpelx A7 nig A6 Fñwmelx 13/ 5/ 4 nig 2 enAcenøaHs<anEpelx A5 nig A4 nig 
Fñwmelx 14 nig 1 enAcenøaHs<anEpelx A2 nig A1 mankarxUcxatpøas;bþÚrBIkRmit II b¤ III eTA V. karxUcxat 
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enHmankarrIkraldaleBjTaMgFñwmenaH Edlmann½yfaeRKagFñwmTaMgGs;RtUvxUcxatTaMgRsug. pgEdr Fñwmelx 2 
enAcenøaHs<anEpelx A6 nig A5 nigFñwmelx 4 enAcenøaHs<anEpelx A2 nig A1 TMngfitkñúgsßanPaBGaRkk;bMput 
eRBaHkarxUcxatekItmanenAkNþalFñwm. enAqñaM 2000 Ep¥keTAtamkMNt;Rtasegát emIleTATMngKμanviFankarCYs 
CulNamYyenaHeT. kñúgkarcuHRtYtBinitüCak;EsþgeBlbnÞab;mkeFIVenAqñaM 2002 mindUcqñaM 2000 eT mankar 
bBa¢ak;faK μankarxUcxatGIVCadMukMPYnbnþekItmanenaHeT eRkAEtBIFñwmbI ¬3¦³ Fñwmelx 7 enAcenøaHs<anEpelx A8  
nig A7 nigFñwmelx 14 nig 12 enAcenøaHs<anEpelx A3 nig A2. FñwmTaMgGs;eKkMNt;fitkñúgkRmit V enAqñaM 
2000 eKCYsCultamRbePTkargarCYsCul 6-1 & 6-2 ¬dak;eRsabEdkbnÞH¦. eKsnμt;faeK)ancat;viFankar 
karBar EdlrYmmanminRtwmEtkargarCYsCulb:ueNÑaHeT dUcCakargarb:HkEnøgeRbH nig)a:t)ayG epoxy Etk¾man 
kardak;kMhitTMgn;elIs<anEpenaHEdr. 
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RbPB³ r)aykarN_sikSaRsavRCavrbs; JICA enAqñaM 1996 ¬1996¦/ k>s>s ¬2000 & 2002¦ nigRkumsikSaKeRmag ¬2011¦ 
rUb 5>2-11³ kareRbobeFobkalRbvitþénkRmitxUcxattamcMNat;fñak; ¬s<anEpem¦ 
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5-34 

tarag 5>2-13³ karsegçbBIkRmitxUcxattamcMNat;fñak; ¬s<anEpem¦ 
(nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio)

0 0.0 0.00 0.0 0.00 0.0 0.00 10.0 0.14 0.0 0.00 2.0 0.03 4.0 0.06 7.0 0.10 23.0 0.04

I 27.0 0.39 26.0 0.37 17.0 0.24 19.0 0.27 15.0 0.21 15.0 0.21 14.0 0.20 14.0 0.20 147.0 0.26
II 19.0 0.27 22.0 0.31 24.0 0.34 23.0 0.33 26.0 0.37 23.0 0.33 27.0 0.39 17.0 0.24 181.0 0.32
III 22.0 0.31 21.0 0.30 14.0 0.20 17.0 0.24 24.0 0.34 21.0 0.30 25.0 0.36 16.0 0.23 160.0 0.29
IV 2.0 0.03 1.0 0.01 12.0 0.17 1.0 0.01 2.0 0.03 7.0 0.10 0.0 0.00 15.0 0.21 40.0 0.07
V 0.0 0.00 0.0 0.00 3.0 0.04 0.0 0.00 3.0 0.04 2.0 0.03 0.0 0.00 1.0 0.01 9.0 0.02

Total 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 560.0 1.00
0 0.0 0.00 0.0 0.00 0.0 0.00 10.0 0.14 0.0 0.00 2.0 0.03 4.0 0.06 7.0 0.10 23.0 0.04
I 27.0 0.39 26.0 0.37 17.0 0.24 17.0 0.24 15.0 0.21 15.0 0.21 14.0 0.20 13.5 0.19 144.5 0.26
II 19.0 0.27 22.0 0.31 24.0 0.34 23.0 0.33 26.0 0.37 23.0 0.33 27.0 0.39 14.0 0.20 178.0 0.32
III 21.0 0.30 20.0 0.29 13.5 0.19 16.0 0.23 20.0 0.29 21.0 0.30 25.0 0.36 14.0 0.20 150.5 0.27
IV 2.0 0.03 1.0 0.01 12.0 0.17 1.0 0.01 2.0 0.03 7.0 0.10 0.0 0.00 14.0 0.20 39.0 0.07
V 1.0 0.01 1.0 0.01 3.5 0.05 3.0 0.04 7.0 0.10 2.0 0.03 0.0 0.00 7.5 0.11 25.0 0.04

Total 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 560.0 1.00
0 0.0 0.00 0.0 0.00 0.0 0.00 10.0 0.14 0.0 0.00 2.0 0.03 4.0 0.06 7.0 0.10 23.0 0.04
I 27.0 0.39 25.0 0.36 17.0 0.24 17.0 0.24 15.0 0.21 15.0 0.21 14.0 0.20 13.5 0.19 143.5 0.26
II 19.0 0.27 22.0 0.31 24.0 0.34 23.0 0.33 26.0 0.37 23.0 0.33 26.0 0.37 14.0 0.20 177.0 0.32
III 21.0 0.30 20.0 0.29 13.5 0.19 16.0 0.23 20.0 0.29 21.0 0.30 24.0 0.34 14.0 0.20 149.5 0.27
IV 2.0 0.03 1.0 0.01 12.0 0.17 1.0 0.01 1.0 0.01 7.0 0.10 0.0 0.00 14.0 0.20 38.0 0.07
V 1.0 0.01 2.0 0.03 3.5 0.05 3.0 0.04 8.0 0.11 2.0 0.03 2.0 0.03 7.5 0.11 29.0 0.05

Total 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 560.0 1.00
0 0.0 0.00 0.0 0.00 0.0 0.00 10.0 0.14 0.0 0.00 2.0 0.03 4.0 0.06 7.0 0.10 23.0 0.04
I 23.0 0.33 17.0 0.24 11.0 0.16 17.0 0.24 14.5 0.21 15.0 0.21 14.0 0.20 13.0 0.19 124.5 0.22

II 19.5 0.28 19.5 0.28 22.5 0.32 18.0 0.26 23.5 0.34 21.5 0.31 24.0 0.34 14.0 0.20 162.5 0.29

III 23.0 0.33 27.0 0.39 14.5 0.21 20.0 0.29 17.5 0.25 20.0 0.29 24.5 0.35 14.0 0.20 160.5 0.29

IV 2.0 0.03 1.0 0.01 12.0 0.17 1.0 0.01 0.0 0.00 5.0 0.07 0.0 0.00 13.0 0.19 34.0 0.06

V 2.5 0.04 5.5 0.08 10.0 0.14 4.0 0.06 14.5 0.21 6.5 0.09 3.5 0.05 9.0 0.13 55.5 0.10

Total 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 70.0 1.00 560.0 1.00

2011

Year Grade

PC Beam between Pier Nos.
Total

A9-A8 A8-A7 A7-A6 A6-A5 A5-A4 A4-A3 A3-A2 A2-A1

1996

2000

2002
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rUb 5>2-12³ GnþrkalPaKryekItman nigkRmitxUcxat ¬s<anEpem¦ 
 

 enAqñaM 2011 Ep¥kelIlT§plRtYtBinitüEdlmancMNat;fñak;dUcKñaeFIVeLIgedayRkumsikSaKeRmag enAGMLúg 
ry³eBlR)aMbYn ¬9¦ qñaMknøgeTA lkçN³FñwmnImYy²mankarpøas;bþÚrKYr[kt;sMKal;. eKsegáteXIjfa k>s>s )an 
eFIVkarCYsCulCahUrEh ehIykarxUcxatk¾ecHEtekItmanecjBIPaBRTuDeRTam. kargarCYsCuleday k>s>s KYr[  
kt;sMKal;KWfa karxUcxatTMngCarIkraldaldl;EpñkkNþalFñwm EdlBImunmkeKdak;kMNt;karxUcxatkRmit I b¤ II 
munqñaM 2002. karxUcxatTaMgGs;esÞIrEtekInBI 1 dl; 2 kRmit. sßanPaBenHbgðajfa karxUcxat nigPaBRTuD 
eRTamenAmanTMhMFM BiessenARtg;Fñwm Edlmin)anCYsCul edaymanviFankarkarBarRtwmRtUvRbkbedayRbsiT§i 
PaB edIm,ITb;sáat;PaBRTuDeRTaménebtu saline nig¼b¤ sésEdksIukat; eRBaHkargarCYsCulTaMgenaHeRcIneFIVEtenA 
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kEnøgxUcxatCak;Esþg. minRtwmEtb:ueNÑaH emIleTATMngCakarcak;eRsabebtugxøH²edIm,Icab;P¢ab;mat;RcaMg P/C 
TTYlrgkarxUcxatedayk)a:l;cUlct min)aneFIVkarCYsCuleT tYebtugeRbHEbkecjmkeRkA nigmat;RcaMg P/C enA 
kEnøgmYycMnYn. 
 

 dUc)anbgðajkñúgtarag 5>2-13 nig rUb 5>2-12 ninñkarbgðajBIkarfycuHkñúgkRmit I nig II ehIyekIneLIg 
kñúgkRmit III, IV nig V. enAqñaM 1996 smamaRtrYmKñaénkRmit 0, I nig II manRbmaN 65% nigenAsl; 35% 
enAelIkRmit III. eRkayBIqñaM 2000 smamaRtenaHkan;EtmankarxUcxatsPaBF¶n;F¶reTA²elIkRmit III rhUtdl; 
45% enAqñaM 2011 sRmab;smamaRtenAqñaM 1996. 
 

 s<ancUlEp 

 rUb 5>2-13 bgðajBIkareRbobeFobkalRbvitþiénkRmitxUcxatFñwm P/C nig EKmFñwmkat;TTwg edaykMNt; 
tamBN’ tarag 5>2-14 bgðajBIkarsegçbénkareRbobeFobkMNt;edayelx nigrUb 5>2-14 BiBN’naBIGnþrkal 
kRmitxUcxatKiteTAtamqñaM. 
 

 dUcmanbgðajkñúgrUb 5>2-13 karxUcxatPaKeRcInekItmanenAkNþalFñwm P/C BiessFñwmelx 4 nig 3 enA 
cenøaHs<anEpelx P6 nig P5 EdlmankRmitxUcxatxøaMgenAkRmit IV nig V dUcmanbgðajkñúgqñaM 1996. enAqñaM 
2000 FñwmbI ¬3¦³ Fñwmelx 4 nig 3 enAcenøaHs<anEpelx P5 nig P4 nigFñwmelx 5 enAcenøaHs<anEpelx P3 

nig P2 mankarxUcxatCabnþbnÞab; bþÚrBIkRmit II b¤ III eTA V. enAqñaM 2002 KμankarbBa¢ak;BIkarxUcxatGIVCadMukM 
PYneT RsedogKñaeTAkrNIs<anEpemEdr. FñwmTaMgGs;EdleKvaytémødak;kñúgkRmit V enAqñaM 2000 RtUv)anCYs 
CuledaykargarCYsCulRbePT 6-1 &6-2 ¬karcak;eRsabbnÞHEdk¦. dUcKñaEdr eKsn μt;famanviFankarkarBar 
mYycMnYneK)anGnuvtþ EdlminRtwmEtkargarCYsCulb:ueNÑaHeT dUcCakargarb:HsñameRbH nig)a:t)ayGr epoxy 
bEnßm Etk¾mankarrwtbNþwgTMgn;dak;elIs<anEppgEdr. tamry³karcuHRtYtBinitü edayeRbIcMNat;fñak;dUcKña eFIV 
eLIgedayRkumsikSaKeRmagenAqñaM 2011 eyIgsegáteXIjfa k>s>s )aneFIVkarCYsCulmYycMnYn ehIykarxUc 
xatbnþekItmanBIPaBRTuDeRTam. Biess Fñwmelx 4/ 3 nig 2 mankarxUcxatF¶n;F¶renAkNþalFñwmnImYy². Fñwm 
déTeTotminmankarxUcxateRcIneTenAeBlbc©úb,nñ. tamkarsÞg;emIl ehtupleFIV[mankarxUcxatRbmUlpþúMenA 
Rtg;FñwmenAcenøaHrvags<anEpelx P6 nig P5 KWfaKMlatcenøaHs<anEpelx P6 nig P5 KWCakEnøgTTYlrgTMgn;rfynþ 
eRcInCageK BiessenAeBlrfynþbitcuHeLIgmþg². eRbobeFobsßanPaBenHenAs<anEp sßanPaBs<ancUlEpmiins‘Uv 
manPaBF¶n;F¶reT eRBaHK μanRbtibtþikarelIkdak;¼pÞúkepÞrGIVeFIVenAs<ancUlEpeT. krNIs<ancUlEp karcak;eRsabeb 
tugedIm,IP¢ab;mat;RcaMg P/C k¾manminmankarxUcxatGIVEdr eRBaHmindUcs<anEpemeT enATIenaHK μank)a:l;cUleT. 
 

 dUc)anbgðajkñúgtarag 5>2-14 nigrUb 5>2-14 ninñnakarbgðajBIfycuHkñúgkRmit I nig II ehIyekIneLIg 
kñúgkRmit III, IV nig V dUcCas<anEpEdr. enAqñaM 1996 smamaRtrYmenAkRmit 0, I nig II maneRcInCag 60% 
nigenAsl;KWelIskRmit III. bnÞab;BIqñaM 2000 smamaRtbgðaj[eXIjBIkarxUcxatF¶n;F¶reTa²elIkRmit III 
rhUtdl; 43% enAqñaM 2011 eFobeTAqñaM 1996 man 38%. 
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RbPB³ r)aykarN_sikSaRsavRCav JICA qñaM 1996 ¬1996¦/ k>s>s ¬2000 & 2002¦ nigRkumsikSaKeRmag ¬2011¦ 
rUb 5>2-13³ kareRbobeFobkalRbvitþénkRmitxUcxat ¬s<ancUlEp¦ 

 

tarag 5>2-14³ karsegçbBIkRmitxUcxattamcMNat;fñak; ¬s<ancUlEp¦ 
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Pier No.P2

D6 D1 D6 D1 D6 D1 D6 D1

D6 D1 D6 D1 D6 D1 D6 D1

Pier No.P2

D6 D1 D6 D1 D6 D1 D6 D1

D6 D1 D6 D1 D6 D1 D6 D1

Pier No.P2

D6 D1 D6 D1 D6 D1 D6 D1

D6 D1 D6 D1 D6 D1 D6 D1

Pier No.P2

D6 D1 D6 D1 D6 D1 D6 D1

III V

II V

III V V IV

V III

D6 D1 D6 D1 D6 D1 D6 D1

: 1. Colors and hatching marked mean the following: : Grade 0 : Grade I : Grade II : Grade III : Grade IV

: Grade V (not repaired) : Grade V (repaied by TYPE 6-1) : Grade V (repaied by TYPE 6-2)

: Grade I-V (repaied by other methods such as epoxy mortar, non-shrink grout etc.)

: Progressive damage compared with anterior year

: Damage and detrioration at concrete encasement at edge of cross beam

2. Hatching marked portions from D1 to D6 present damage of the both edges of concrete encasement of PC cables for making lattice structure

 

 

V

V

II

D2
II II III II

III IV

V V V

Note I

I

I

D3 D2D5 D4 D3 D2 D5 D4D5 D4 D2 D5 D4 D3
III II III II II IIBeam 01 II II III I III III III II

II IIII I II II II I

II III IV III III

II II I I II

II

Beam 02 III V III

VV V III III

Beam 05 V I I I I

D5 D4 D3

I II II III

V

II II III IV

I

III

D5 D2D3 D2 D5 D4 D3

III

III I I II VII

VII III III II II IIII

I

D4 D3 D2 D5 D4

V

II

IIIII V V II III IV

II

III III

D3

2011
Pier No.P6 Pier No.P5

D2

Beam 04

Beam 03

Pier No.P4 Pier No.P3

D2 D5 D4D5 D4 D3 D2 D3 D2D4 D3 D2 D5 D4 D3D5
III III III II II II II I IIIII II I I II IIIBeam 01 II II III I

IIII II II I II IIIIII I I II II IIII IIBeam 02 III III III III
III V II II IIII IV IIII I II III IV II IBeam 03 III III IV V III

Beam 04 II V III II II

D5 D4 D3

IIIIV III II II III III
II I II II III

III III
IIBeam 05 I I I I I

D5 D4 D3 D2 D5 D4

II III V I

D3
III

D2 D5 D4 D3 D2
II VIIII II III I

2002
Pier No.P6 Pier No.P5 Pier No.P4 Pier No.P3

D2

D5 D4 D3 D2D3 D2 D5 D4 D3 D2D5 D4 D3 D2 D5 D4

D5

III V

II I IIII I I II III IIIII III II II II IIIBeam 01 II II III I I
II III II IIII I II II II I
III

Beam 02 III III III III II II I IIII
Beam 03 III III IV V III

IIIIII II II III III

III V II

II

IIIV II I II III IV II I I

IVBeam 04 II V V III II II I

I III II I II II IIBeam 05 I I I I

D5 D4 D3 D2 D2D3 D2 D5 D4 D3

I I

D4 D3 D2 D5 D4

I II III

II

VIII I I II III III

2000
Pier No.P6 Pier No.P5 Pier No.P4 Pier No.P3

D2D5 D4 D3 D2 D5 D4 D3D4 D3 D2 D5 D4 D3D5
Beam 01 II II III I I III III II I IIII I I II III II

III I I I II II
II II II III

III II II I I IIBeam 02 III III III III
Beam 03 III III IV V III I I IIII I II III IV II

IV III II II III III
III II II II III IV

D5
II I

II III II I II IIIBeam 04 II V V III
Beam 05 I I I I I II IIII I II III III I

D3 D2D4 D3 D2 D5 D4

II II I III

II I II III

D2

1996
Pier No.P6 Pier No.P5 Pier No.P4 Pier No.P3

D5 D4 D3 D2
II II III

D5 D4 D3 D2
IIII

(nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio) (nr) (ratio)
0 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00

I 7.0 0.28 4.0 0.16 8.0 0.32 7.0 0.28 26.0 0.26
II 4.0 0.16 14.0 0.56 8.0 0.32 10.0 0.40 36.0 0.36
III 10.0 0.40 7.0 0.28 7.0 0.28 7.0 0.28 31.0 0.31
IV 1.0 0.04 0.0 0.00 2.0 0.08 1.0 0.04 4.0 0.04
V 3.0 0.12 0.0 0.00 0.0 0.00 0.0 0.00 3.0 0.03

Total 25.0 1.00 25.0 1.00 25.0 1.00 25.0 1.00 100.0 1.00
0 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
I 7.0 0.28 4.0 0.16 8.0 0.32 7.0 0.28 26.0 0.26
II 4.0 0.16 12.0 0.48 8.0 0.32 11.0 0.44 35.0 0.35
III 10.0 0.40 7.0 0.28 7.0 0.28 5.0 0.20 29.0 0.29
IV 1.0 0.04 0.0 0.00 2.0 0.08 1.0 0.04 4.0 0.04
V 3.0 0.12 2.0 0.08 0.0 0.00 1.0 0.04 6.0 0.06

Total 25.0 1.00 25.0 1.00 25.0 1.00 25.0 1.00 100.0 1.00
0 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
I 7.0 0.28 4.0 0.16 8.0 0.32 7.0 0.28 26.0 0.26
II 4.0 0.16 12.0 0.48 8.0 0.32 11.0 0.44 35.0 0.35
III 10.0 0.40 7.0 0.28 7.0 0.28 5.0 0.20 29.0 0.29
IV 1.5 0.06 0.0 0.00 2.0 0.08 1.0 0.04 4.5 0.05
V 2.5 0.10 2.0 0.08 0.0 0.00 1.0 0.04 5.5 0.06

Total 25.0 1.00 25.0 1.00 25.0 1.00 25.0 1.00 100.0 1.00
0 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
I 5.0 0.20 4.0 0.16 8.0 0.32 5.0 0.20 22.0 0.22

II 4.0 0.16 11.5 0.46 8.0 0.32 11.0 0.44 34.5 0.35

III 7.0 0.28 6.0 0.24 7.0 0.28 5.5 0.22 25.5 0.26

IV 1.0 0.04 0.0 0.00 2.0 0.08 1.0 0.04 4.0 0.04

V 8.0 0.32 3.5 0.14 0.0 0.00 2.5 0.10 14.0 0.14

Total 25.0 1.00 25.0 1.00 25.0 1.00 25.0 1.00 100.0 1.00

1996

2000

2002

2011

Year Grade

PC Beam between Pier Nos.
Total

P6-P5 P5-P4 P4-P3 P3-P2
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rUb 5>2-14³ GnþrkalPaKryekItman nigkRmitxUcxat ¬s<ancUlEp¦ 
 

 K¦ kareFIVetsþn_minbMEbk 
 

 sRmab;kareFIVetsþn_minbMEbk RkumsikSaKeRmag)aneFIVetsþn_ Schmidt Hammer sRmab;RsTab;eRkaménFñwm 
P/C xøH² edIm,I)a:n;sμanBIkMlaMgebtug. tarag 5>2-15 bgðajBIlT§pleFIVetsþn_segçb bgðajfakMlaMgebtugtam 
kar)a:n;s μan CamYyktþaEktRmUvKWRbEhlenAcenøaH 60 nig 75 N/mm2 ¬600 nig 760 kgf/cm2¦ CamFüm 
67>4 N/mm2 ¬687 kgf/cm2¦. lT§plxusKña nigFMCaglT§plrkeXIjfakñúgkarsikSaRsavRCavrbs; JICA 
enAqñaM 1997 ¬395 dl; 600 kgf/cm2 elIsBIenH¦. kñúgkareFIVetsþn_enH eKGacdwgCaTUeTA)anfa eBlxøHrgVas; 
xñatmanPaBxusKñaxøHeTAtam]bkrN_eRbIedIm,Ivas;sÞg; viFIsaRsþvas;sÞg; Gñkvas;sÞg niglkçN³ebtug .l. 
 

 sn μt;fakMlaMgebtugedIménFñwm P/C man 40 N/mm2 CaTUeTAmancMeBaHFñwm P/C RbEvgEvg kMlaMgCak;Esþg 
tamkarrBwgTukman 52 52 N/mm2 edayKitelIGRtabEnßm 30% kñúgTRmg;edImrbs;ebtug. rUb 5>2-15 (i)  

bgðajkareRbobeFobrvagkMlaMgvas;sÞg; kMlaMgsn μt;EdlmanBIedIm nigkMlaMgCak;EsþgtamkarrMBwgTuk. dUcman 
bgðajkñúgrUb kMlaMgvas;sÞg;TaMgGs;FMCagkMlMagrMBwgTukebIKittamkarsnñt;Edl)anelIkeLIg. rUb 5>2-15 (ii)  
bgðajBIkMlaMgBüakarN_¼fycuH eTAtamGayukalebtugnImYy². kMlaMgBüakrN_eK)a:n;sμanecjBIsmIkarxag 
eRkam eq (1) kMNt;edayviTüasßanebtugGaemrickaMg (ACI)5. 
 
 
 
 
 
 

                                                      
5 viTüasßanebtugGaemrickaMg (ACI). ¬1997¦ karBüakarN_BIPaBTajyWt karrYj nig¥TBlGakasFatukñúgsMNg;ebtug ACI 

209R-92  
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   28'' fc
a

t
fc t 

  
 
 

……………eq(1) 

Edl³ 
 (f ’c)t : kMlaMgsgát;ebtugenAeBlNamYy t (N/mm2)

 t : Gayukalebtug ¬éf¶¦
 a, β : ktþaemKuN GaRs½yeTAtamRbePTsIum:g;t_ Gayukalebtug .l. dUcmankMNt;kñúg ¬

ACI 209R-92 (a=4.0 nig β=0.85 ykmkeRbIFmμtakñúgkareFIVetsþn_enH¦ 
 (f ’c)28 : kMlaMgsgát;ebtug 28 éf¶ (N/mm2)

 

tarag 5>2-15³ lT§pleFIVetsþn_ Schmidt Hammer enAEpcas; 
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Beam No. ＋90° Wet (kgf/cm2) (N/mm2)
1 A9 - A8 13 64 -2.3 +5 +67 683 66.9
2 A9 - A8 10 67 -2.3 +5 +70 722 70.8
3 A8 - A7 2 60 -2.3 +5 +63 631 61.8
4 A8 - A7 5 65 -2.3 +5 +68 696 68.2
5 A8 - A7 9 64 -2.3 +5 +67 683 66.9
6 A8 - A7 12 67 -2.3 +5 +70 722 70.8
7 A7 - A6 2 62 -2.3 +5 +65 657 64.4
8 A7 - A6 5 67 -2.3 +5 +70 722 70.8
9 A7 - A6 6 68 -2.3 +5 +71 735 72.0

10 A7 - A6 9 64 -2.3 +5 +67 683 66.9
11 A7 - A6 11 66 -2.3 +5 +69 709 69.5
12 A7 - A6 13 63 -2.3 +5 +66 670 65.7
13 A7 - A6 14 70 -2.3 +5 +73 761 74.6
14 A6 - A5 2 65 -2.3 +5 +68 696 68.2
15 A6 - A5 14 67 -2.3 +5 +70 722 70.8
16 A5 - A4 2 66 -2.3 +5 +69 709 69.5
17 A5 - A4 3 67 -2.3 +5 +70 722 70.8
18 A5 - A4 4 64 -2.3 +5 +67 683 66.9
19 A5 - A4 5 62 -2.3 +5 +65 657 64.4
20 A5 - A4 12 62 -2.3 +5 +65 657 64.4
21 A5 - A4 13 65 -2.3 +5 +68 696 68.2
22 A5 - A4 14 63 -2.3 +5 +66 670 65.7
23 A4 - A3 11 67 -2.3 +5 +70 722 70.8
24 A4 - A3 13 69 -2.3 +5 +72 748 73.3
25 A4 - A3 14 67 -2.3 +5 +70 722 70.8
26 A3 - A2 12 58 -2.3 +5 +61 605 59.3
27 A3 - A2 14 68 -2.3 +5 +71 735 72.0
28 A2 - A1 1 62 -2.3 +5 +65 657 64.4
29 A2 - A1 2 66 -2.3 +5 +69 709 69.5
30 P6 - P5 2 59 -2.3 +5 +62 618 60.6
31 P6 - P5 3 61 -2.3 +5 +64 644 63.1
32 P6 - P5 4 60 -2.3 +5 +63 631 61.8
33 P6 - P5 5 58 -2.3 +5 +61 605 59.3
34 P5 - P4 4 63 -2.3 +5 +66 670 65.7
35 P3 - P2 5 66 -2.3 +5 +69 709 69.5
36 P3 - P2 4 64 -2.3 +5 +67 683 66.9

 Average 687 67.4

Test No.
Location Ave.

Rebound
Adjustment Corrected

Rebound
Estimated Compressive Strength

Pier Nos.
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rUb 5>2-15³ eRbobeFobkMlaMgebtugCamYyCamYyGayukalebtug 
 

 edayKNnasmIkarenH 52 N/mm2 Edl)anelIkeLIgmankMlaMgsgát;ebtugry³eBl 28 éf¶. pgEdr 
kMlaMgfycuHeKkMNt;ecjBIExSekagfycuH Ep¥keTAtamkMlaMgBüakrN_KNnaecjBIsmIkarenH. dUcenH kMlaMg 
vas;Cak;EsþgmanTMhMFMCagkMlaMgBüakrN_ebIeRbobeFobKña. eTaHya:gNa vaGaceTArYcEdlfakMlaMgvas;Cak;Esþg 
eKKiteTAelIebtugCYsCul minEmnkMlaMgBitR)akdrbs;ebtugFñwm P/C eT. 
 

 6¦ karviPaKCatYelx 
 

 k¦ karBüakrN_BICMrabXørItGIuy:Ud 
 

 eKTTYlsÁal;CarYmfa GRtaCMrabXørItGIuy:UdkñúgsMNg;ebtugRtUveTAtamc,ab;sMNayPayrbs; Fick. XørIt 
GIuy:UdsRmab;cMgay nigeBlevlaEdlmineRCIserIs eKKNnatamsmIkarxageRkam eq (2)³ 
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……………eq(2) 

Edl³ 
 C(x,t) : FatuXørItGIuy:UdenAcMgay x nigeBl t (kg/m3)

 Co : FatuXørItGIuy:UdenAEpÞebtug (kg/m3) 
 x : cMgayBIépÞebtug (mm) 
 Dap : emKuNsMNayPayemIleXIj (cm2/year) 
 t : ry³eBlBIkarcab;epþImeRbI nigkarRtYtBinitü ¬qñaM¦
 erf : GnuKmn_ Error   
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y = 3.5155 x log X + 49.876(X>10)
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 ebITinñn½yFatuXørItebtugEbgEckenAcMNucdUcKñaTTYl)anBIkarcuHRtYtBinitüdl;kEnøgCak;Esþg Co nig Dap 
kMNt;)anCalT§plbgðajkñúgExSekagfycuH RtUvKñaeTAnwgTinñn½yTTYl)an C eKGac)a:n;s μanenA t nig x Edlmin 
)aneRCIserIsBIPaBRbhak;RbEhlénTinñn½yKNnaBIsmIkarelIkeLIg. rUb 5>2-16 bgðajBIFatuXørItGIuy:UdEdl 
)anBüakrN_sRmab;qñaM 2011 nig 2021 Ep¥keTAtamlT§plTTYl)anBIkareFIVetsþn_Cak;EsþgkñúgkarsikSaRsav 
RCavrbs; JICA enAqñaM 1997. Tinñn½yTTYl)anenAqñaM 1996 eKbMElgCaÉktadUcKñaedIm,IeRbobeFobKña ehIy 
ExSekagfycuHmanbgðajCabnÞat;cuc²CamYyRCugkaer:. “kRmitekItmankarkat;sIu” bgðajman 1.2 kg/m³ kMNt; 
TUeTAtambTdæanbec©keTsCb:un6. lT§pleFIVetsþn_KMrU A nig B enAEpñkdITl;muxRsTab;)ateRkamFñwm P/C elx 
11 dl;snÞH D6 enAcenøaHs<anEpelx A6 nig A5 nigenAelIEpñkdITl;muxRsTab;)ateRkamFñwm P/C elx 12 enA 
CitbnÞH D1enAcenøaHs<anEpelx A3 nig A2. 

 
 

 

 

 

 

 

 

 

 

 

 

 

    erobcMedayRkumsikSaKeRmag 

rUb 5>2-16³ brimaNsarFatuXørItGIuy:UdeKBüakrN_ ¬KMrU A&B¦ 
 

 dUcmanbgðajkñúgrUb 5>2-15 (i) KMrU A CeRmABIépÞebtugmanRbmaN 87 mm ¬2011¦ nig 95 mm ¬ 
2021¦ eFobeTAnwg 75 m ¬1996¦ manbrimaNsarFatuXørIt 1.2 kg/m³ ehIyPaBxusKña 8 mm ¬2011¦ 
nig 20 mm ¬2021¦ BITinñn½yenAqñaM 1996 erogKñabgðajfamankarRCabXørItGIuy:UdBIsßanPaBenAqñaM 1996. 
ebIeTaHebtugCak;EsþgKitCasésEdkmankRmas;minc,as;las;k¾eday eRBaHKμanrUbbgðajlMGit enaHeKsn μt; 
ykkRmas; 50 mm Ep¥keTAtamBt’manrbs; k>s>s TTYl)anBIkargarCYsCulCak;Esþg eKBüakrN_fa Rbtikm μsIu 
kat;)anQaneTAdl;kRmitratdalxøaMgenAeBlbc©úb,nñ ehIynwgeTAdl;CitRsTab;ExSkab P/C TImYyenAqñaM 
2021. 
 

 dUc)anbgðajkñúgrUb 5>2-15 (ii) KMrU B CMerAépÞmuxkat;ebtugman 135 mm ¬2011¦ nig 148 mm 
¬2021¦ eFobeTAnwg 115 mm ¬1996¦ manbrimaNsarFatuXørItGIuy:Ud 1.2 kg/m³ nigPaBxusKña 20 mm 
¬2011¦ nig 33 mm ¬2021¦ BITinñn½yenAqñaM 1996 erogKña mann½yfamankarRCabsarFatuXørItGIuy:UdenAqñaM 
1996. emIleTATMngCaKMrU B fitkñúgsßanPaBF¶n;F¶rCagKMrU A. dUcxagelI eKsnμt;faRbtikmμsIukat;)anQaneTA 
dl;RsTab;ExSkab P/C TImYy enAeBlbc©úb,nñ ehIynwgraleTAEk,²RsTab;TIBIrenAqñaM 2021. 
                                                      
6
 sgÁmvisVkrsMNg;sIulCb:un (JSCE) ¬2007¦ bTdæankMNt;sRmab;sMNgebtug “bøg; ” 
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 x¦ lkçN³sn μt;faGacRTTMgn;)an 
 

 karviPaKsMNg;eFIVeLIgkñúgr)aykarN_sikSaRsavRCavrbs; JICA enAqñaM 1997. karviPaK)aneFIVesckþIsnñi 
dæanfaFñwm P/C edayKμanRsTab;ExSkab P/C TImYy GacRTTMgn;)anrhUtdl; 9 kN/m2 (0.9 tf/m2) eFobeTAFñwm 
P/C edIm GacRTTMgn;)anRtwmEt 15 kN/m2 (1.5 tf/m2) es μ IrnwgTMgn;Lan T-20. karviPaKenHpþl;krNImYycMnYn 
EdlRCuHExSkab P/C Ep¥keTAtamlT§plBüakrN_BIkarRCabsarFatuXørItGIuyU:d. 
 

 viFIviPaKKWkMNt;lkçxNÐvinicä½yCamun edayBicarNaelIlkçN³dUcKñaeTAnwgkarviPaKkñúgkarsikSaRsavRCav 
rbs; JICA enAqñaM 1997 cMeBaHkrNIBIr ¬2¦ dMbUgdUcKñanwgkarviPaKBImun nigedIm,IeFIVkarKNnasMNg;rklkçxNÐ 
EdlRTTMgn;)ansRmab;krNIsn μt;bYn ¬4¦ eTot. 
 

 xageRkamKWCalkçxNÐkMNt;TukCamunsRmab;eFIVviPaK³- 
 

 krNIeFIVeLIgvijenAeBlcab;epþImpÁÚrpÁgCamYykarsikSaRsavRCavrbs; JICA enAqñaM 1997 

 eRbIFñwm P/C TMhMdUcKña 
 minmankarERbRbYlGIVepSg²RtUvykmkBicarNaelIkElgbBaðaExSkab P/C bMeBjmuxgarxusRbRktI 
 ebtugeRbIFatupSMdUcKña nigExSkab P/C dUcEdleKeRbIkñúgkarsikSaRsavRCaveday JICA enAqñaM 1997 

Edl)anbBa¢ak;tamry³krNIeFIVeLIgvij 

 epÞógpÞat;TMgn;sgát;CamYykMlaMgTb;ekagenARsTab;elI TMgn;sgát;TajtwgenARsTab;)ateRkam nigktþa 
suvtßiPaBenAkEnøg)ak;Føak;Fñwm P/C. 

 

 krNIeRCIserIsmandUcteTA ¬sMedAelIEpñkCak;Esþgkñúgtarag 5>2-16¦³- 
 

 krNI A³ TMgn;sgát; 15 kN/m2 (1.5 tf/m2) ¬esμ IrnwgTMgn;rfynþ T-20¦ elIlkçN³sMNg;edImtamkar 
snμt; edayKμankarxUcxat. 

 krNI B³ TMgn;sgát; 9 kN/m2 (0.9 tf/m2) TTYl)anBIkarsikSaRsavRCavrbs; JICA enAqñaM 1997 
elIklkçN³RsTab;)ateRkamrbs;ExSkab P/C xUc ¬ExSkab 5 xUc¦. 

 krIN C³ TMgn;sgát; 9 kN/m2 (0.9 tf/m2) elIlkçN³ExSkab P/C xageRkATaMgGs;EdlxUc ¬ExSkab 
9 xUc¦ 

 krIN D³ rklkçxNÐdak;TMgn;)an [RtUveTAtamkarsgát;TMgn;EdleFIVBiesaFn_elIlkçN³ExSkabxag 
eRkATaMgGs; ¬ExSkab 9 xUc¦ dUcKñaeTAnwgkrNI C Edr. 

 krIN E³ rklkçxNÐdak;TMgn;)an [RtUveTAtamkarsgát;TMgn;EdleFIVBiesaFn_elIlkçN³ExSkab enA 
RsTab;)ateRkamExSkab P/C BIrxUc ¬ExSkab 10 xUc¦. 

 krIN F³ rklkçxNÐdak;TMgn;)an [RtUveTAtamkarsgát;TMgn;EdleFIVBiesaFn_elIlkçN³ExSkab enA 
RsTab;)ateRkamExSkab P/C BIrxUc nigExSkabenAxageRkAxUc ¬ExSkab 11 xUc¦. 

 

 tarag 5>2-16 BiBN’naBIkarviPaKsMNg;edaysegçbBIkrNIelIkeLIgBIxagelI. krNInImYy²mankar 
RsaybMPøWdUcxageRkam³- 
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tarag 5>2-16³ karsegçbBIkarviPaKsMNg; 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  erobcMedayRkumsikSaKeRmag 

Case

Typical Section
(Bottom Flange)

tf/m2 tf/m2

kN/m2 kN/m2

Allowable Bending Compression Stress σca N/mm2 14.00 Allowable Bending Compression Stress σca N/mm2 14.00

Bending Compression Stress σc N/mm2 13.67 < σca OK Bending Compression Stress σc N/mm2 12.53 < σca OK

Allowable Tensile Stress σpa N/mm2 900.00 Allowable Tensile Stress σpa N/mm2 900.00

Tensile Stress σp N/mm2 664.72 < σpa OK Tensile Stress σp N/mm2 725.42 < σpa OK

Mr kN･m 22,911.81 Mr kN･m 17,526.82

Mu kN･m 18,127.23 Mu kN･m 14,198.19

Fs - 1.26 > 1 OK Fs - 1.23 > 1 OK

Remark

Case

Typical Section
(Bottom Flange)

tf/m2 tf/m2

kN/m2 kN/m2

Allowable Bending Compression Stress σca N/mm2 14.00 Allowable Bending Compression Stress σca N/mm2 14.00

Bending Compression Stress σc N/mm2 14.83 > σca NG Bending Compression Stress σc N/mm2 12.25 < σca OK

Allowable Tensile Stress σpa N/mm2 900.00 Allowable Tensile Stress σpa N/mm2 900.00

Tensile Stress σp N/mm2 987.70 > σpa NG Tensile Stress σp N/mm2 858.16 < σpa OK

Mr kN･m 12,590.98 Mr kN･m 12,590.98

Mu kN･m 14,198.19 Mu kN･m 12,282.12

Fs - 0.89 < 1 NG Fs - 1.03 > 1 OK

Remark

Case

Typical Section
(Bottom Flange)

tf/m2 tf/m2

kN/m2 kN/m2

Allowable Bending Compression Stress σca N/mm2 14.00 Allowable Bending Compression Stress σca N/mm2 14.00

Bending Compression Stress σc N/mm2 11.15 < σca OK Bending Compression Stress σc N/mm2 10.38 < σca OK

Allowable Tensile Stress σpa N/mm2 900.00 Allowable Tensile Stress σpa N/mm2 900.00

Tensile Stress σp N/mm2 842.33 < σpa OK Tensile Stress σp N/mm2 871.59 < σpa OK

Mr kN･m 11,207.14 Mr kN･m 10,020.48

Mu kN･m 10,845.07 Mu kN･m 9,887.03

Fs - 1.03 > 1 OK Fs - 1.01 > 1 OK

Remark

PC Cable

Resisting Bending Moment at Rupture

Ultimate Bending Moment

Factor of Safety (=Mr/Mu)

PC Cable PC Cable

* Satisfactory durable for 0.2 tf/m2 (2 kN/m2) uniform load, in case ten (10) PC cables at the
   bottom two layers are cut by corrosive reaction on the shown cable arrangement

* Satisfactory durable for dead load only, in case ten (11) PC cables are cut by corrosive
   reaction on the shown cable arrangement

PC Cable

Resisting Bending Moment at Rupture

Ultimate Bending Moment

Factor of Safety (=Mr/Mu)

PC Cable

Resisting Bending Moment at Rupture

Ultimate Bending Moment

Factor of Safety (=Mr/Mu)

-

2.00 -

Stress Checking

Concrete Concrete

Loading Condition
(except for Dead Load)

Uniform Load (calculated backward) q
0.20

- q

q

Concrete

E F

Uniform Load (calculated backward)

Resisting Bending Moment at Rupture

Ultimate Bending Moment

Factor of Safety (=Mr/Mu)

Resisting Bending Moment at Rupture

Ultimate Bending Moment

Factor of Safety (=Mr/Mu)

* Not durable for 0.9 tf/m2 (9 kN/m2) uniform load, in case nine (9) PC cables at  the
   bottom and both sides layers are cut by corrosive reaction on the shown cable arrangement

* Satisfactory durable for 0.5 tf/m2 (5 kN/m2) uniform load, in case nine (9) PC cables at the
   bottom and both sides layers are cut by corrosive reaction on the shown cable arrangement

Concrete

C D

* Original design same assumed on 1997 JICA Study Report
* Satisfactory durable for 1.5 tf/m2 (15 kN/m2) uniform load without any loss of PC cables

* Satisfactory durable for 0.9 tf/m2 (9 kN/m2) uniform load, in case five (5) PC cables at the
   bottom layer are cut by corrosive reaction on the shown cable arrangement

0.50

5.00

A B

Uniform Load (calculated backward) q
0.90

9.00

1.50

Stress Checking

Concrete

q
0.90

9.00
Loading Condition

(except for Dead Load)
Uniform Load (apply same uniform load of Case B)

Stress Checking

15.00

Concrete

qLoading Condition
(except for Dead Load)

Uniform Load (approx. T-20 equivalent)

PC Cable

Resisting Bending Moment at Rupture

Ultimate Bending Moment

Factor of Safety (=Mr/Mu)
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 krNI A³ TMgn;sgát;ebtugekag nigTMgn;sgát;Tajtwg P/C man 13.67 nig 664.72 N/mm2 erogKña GacRT 
TMgn;)anTaMgBIr ehIyktþasuvtßiPaBFøúHFøayman 1.26. krNIenHGacRTTMgn;)an 15 kN/m2 (1.5 tf/m2) ¬KμanExS 
kab P/C xUc¦. eKsn μt;fakrNIenHTMngCadUcKñaeTAnwgkarsikSaRsavRCavrbs; JICA enAqñaM 1997 snμt;fa 
es μ IrnwglkçN³RTTMgn;edImEdr.  
 

 krNI B³ TMgn;sgát;ebtugekag nigTMgn;sgát;Tajtwg P/C man 12.53 nig 725.42 N/mm2 erogKña GacRT 
TMgn;)anTaMgBIr ehIyktþasuvtßiPaBFøúHFøayman 1.23. krNIenHGacRTTMgn;)an 9 kN/m2 (0.9 tf/m2) ¬ExSkab 
P/C )ateRkamTaMgGs; 5 xUc¦. eKsnμt;fakrNIenHk¾TMngCadUcKñaeTAnwgkarsikSaRsavRCavrbs; JICA enAqñaM 
1997 Edr. 
 

 krNI C³ TMgn;sgát;ebtugekag nigTMgn;sgát;Tajtwg P/C man 14.83 nig 987.70 N/mm2 erogKña GacRT 
TMgn;)anTaMgBIr ehIyktþasuvtßiPaBFøúHFøayman 0.89. krNIenHminGacRTTMgn;)an 9 kN/m2 (0.9 tf/m2) eT 
¬ExSkab P/C )ateRkamTaMgGs; 5 nigExSkab P/C 4 TaMgsgxagxUc¦. emIleTATMngCalkçN³RTTMgn;)anman 
lT§PaBticCag ebItamlkçN³ExSkab P/C EdlykmkeRbI. 
 

 krNI D³ )anrkeXIjfalkçN³GacRTTMgn;)anKW 5 kN/m2 (0.5 tf/m2) dUckrNI C Edr ¬ExSkab P/C )at 
eRkamTaMgGs; 5 nigExSkab P/C 4 TaMgsgxagxUc¦ RtUveTAtamlT§PaBTRmTMgn;rbs;ebtugekag nigTMgn;sgát; 
Tajtwgrbs; P/C man 12.25 nig 858.16 N/mm2 erogKña GacRTTMgn;)anTaMgBIr ehIyktþasuvtßiPaBFøúHFøayman 
1.03. ebImankarRCabsarFatuXørItGIuyU:dCak;EsþgdUctamkarBüakrN_ krNIenHTMngqøúHbgðaj[eXIjBIlkçN³ 
ExSkabCak;Esþg. 
 

 krNI E³ )anrkeXIjfalkçN³GacRTTMgn;)anKW 2 kN/m2 (0.2 tf/m2) CamYylkçxNÐExSkab P/C 10 xUc 
enAkñúgRsTab;)ateRkamTaMgBIrRtUveTAtamlT§PaBTRmTMgn;rbs;ebtugekag nigTMgn;sgát;Tajtwgrbs; P/C man 
11.15 nig 842.33 N/mm2 erogKña GacRTTMgn;)anTaMgBIr ehIyktþasuvtßiPaBFøúHFøayman 1.03. krNIenHmankar 
vivtþn_CagkrNI D. 
 

 krNI F³ rkmineXIjlkçN³GacRTTMgn;)anCamYylkçxNÐExSkab P/C 11 xUc dUcmanbgðaj. TMgn;sgát; 
ebtugekag nigTMgn;sgát;Tajtwk P/C man 10.38 nig 871.59 N/mm2 erogKña GacRTTMgn;)anTaMgBIr 
ehIyktþasuvtßiPaBFøúHFøayman 1.01. krNIenHmankar vivtþn_CagkrNI D. krNIenHmann½yfaExSkab P/C 8 
GacRTTMgn;Fñwm P/C TaMgmUl)an. enHKWCalkçN³ExSkabd¾maneRKaHfñak;bMputsRmab;kareRbIR)as;Cak;Esþg. 
 

 K¦ karBüakrN_BIkRmitxUcxat¼PaBRTuDeRTamrbs;Fñwm P/C ¬s<anEpem¦ 
 

 sRmab;viFIsaRsþBüakrN_BIdMeNIrxUcxat¼RTuDeRTamsMNg; eKniymeRbIvIFIsaRsþ Markov Chain EdlCaKMrU 
RbU)ab‘IlIetKNitviTüa kñúgenaHmanbgðajBIbMErbMrYlBIskm μPaBmYyeTAskmμPaBmYyeTotedayeKalkarN_BIKW 
“sPaBlkçN³” nig “Gnþrkal”. eKGacBüakrN_BIdMeNIrxUcxat¼PaBRTuDeRTamCamYyGtßn½yGnþrkalRbU)ab‘IlI 
et px edayeRbIlT§plvinicä½ykRmitxUcxatFñwm P/C ¬kRmit 0, I, II, III, IV nig V¦ tamkarkMNt;. rUb 5>2-17 
bgðajBIKMrUTsSnaTanénGnþrkal Markov Chain sRmab;lT§plénkarvinicä½yenH. 
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RbPB³ esovePAENnaMBIbec©keTsEfTaMzbnIyPNÐEpenACb:unEksRmYledayRkumsikSaKeRmag 

rUb 5>2-17³ KMrUGnþrkal Markov Chain sRmab;kRmitxUcxat¼RTuDeRTaménFñwm P/C 
 

 kRmitxUcxatmYyénGnþrkaleRKagsMNg;eTAkRmitepSgeTot ebIeBlevlaknøgeTABIbc©úb,nñ ehIyeBlEdl 
enAsl;kñúgGnþrkalenAfitkñúgkRmitdUcKñaéneRKagsMNg;. GnþrkalénPaBRTuDeRTamenHekIteLIgkñúgeBlCamYy 
KñacMeBaHRKb;eRKagsMNg;TaMgGs; ehIycugeRkaysMedAeq<aHeTAkRmit V edayKμankarvivtþn_GIVbnÞab;TIkRmitenHeT. 
kñúgKMrUenH PaBRTuDeRTammankarvivtþn_bnþicmþg² bnÞab;BIGnþrkalelIkeLIgxagelI. snμt;faeRKagsMNg;TaMgGs; 
eKvaytémøkñúgkRmit 0 enAdMNak;kaldMbUg enaHeK)ansmIkaredETr_mINg;dUcxageRkam³- 
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……………eq (3) 

Edl³ 
 px : RbU)ab‘IlIetGnþrkal ¬kMNt;efr¦ 

 t : eBlevlaknøg ¬qñaM¦ 
 

 rUbmnþxagelIKUsbBa¢ak;BIsPaBkRmitRTuDeRTamCamYyKMrU Markov Chain. kñúgkarKNnaCak;Esþg eKcaM)ac; 
eFIVkarsakl,gpøas;bþÚrelxbMEbkCaPaKénkRmitxUcxat¼PaBRTuDeRTam ehIyRbU)ab‘IlIetGnþrkal CalT§plRtUv 
KñarvagpleFobCak;Esþg nigpleFob)anmkkarKNna kñúgkarkMNt;kRmitenAqñaMeKalNamYy. edayykRbU)ab‘I 
lIetEdlrkeXIjmkeRbI eKGacKNnarkpleFobxUcxat¼PaBRTuDeRTamtamsmIkar eq (3) sRmab;eKaledAFn; 
)anyUr EdlCakarBüakrN_pleFobxUcxat¼PaBRTuDeRTamkñúgdMeNIrGnþrkal EdleKsnμt;. 
 

 kñúgkarviPaKsakl,genH karBüakrN_eKeFIVEtsRmab;s<anEpem BieRBaHviFI Markov Chain TamTar[man 
)a:n;KMrUsßitiCak;lak; ehIy)a:n;KMrUsRmab;s<anEpminTan;l¥RKb;RKan;edIm,IykmkeFIVkarvaytémøecjCalT§pl. 
 

 qñaMmUldæanénkarBüakrN_eKkMNt;ykqñaM 1996 sRmab;karKNnasakl,gsmIka eq (3) ehIypleFob 
dak;kRmitrbs;smIkaenH RtUveKykmkeRbIeFIVCaTinñn½yCak;EsþgdUcmanbgðajkñúgtarag 5>2-13. tamry³kar 
sakl,gmYycMnYnelIkeLIgBImun PaBRtUvKñaRbesIrbMputénpleFobkRmitxUcxat¼PaBRTuDeRTamenAqñaM 1996 
mankRmitBIr ¬2¦ elxdac;edayELkBIKña ehIyeKTTYl)anRbU)ab‘ÍlIetGnþrkal 0>134. edayykRbU)ab‘ÍlIet 
GnþrkalenHmkeRbI karKNnatamsmIkar eq (3) [plCapleFobkRmitxUcxat¼PaBRTuDeRTamTaMgGs;enAry³ 
eBlpþl;esvakmμ EdleKsnμt;ykBIqñaM 0 dl; 100. 
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 rUb 5>2-18 bgðajBIdMeNIrvivtþn_karxUcxat¼PaBRTuDeRTamFñwm P/C tamkarBüakarN_tamviFI Markov 

Chain Edlman i) r)aypleFobkRmitxUcxat¼PaBRTuDeRTamenAry³eBlpþl;esvakmμ ii) kareRbobeFobdMeNIr 
karGnþrkaleq<aHeTArkkarxUcxat¼RTuDeRTam nig iii) kareRbobeFobrvagpleFobkRmitxUcxat¼RTuDeRTamCak; 
Esþg nigpleFobBüakrN_tamviFI Markov Chain. 
 

 dUc)anbgðajkñúgrUbTI 1 i) emIleTATMngCapleFobkRmitxUcxat¼RTuDeRTamEdl)anbgðajxusKñaeTAqñaM 
1996/ 2002/ 2011/ 2016 nig 2021. CaBiess tYelxbgðajBIninñakar EdlPaKrykRmit 0, I nig II tUc 
Cag ehIykRmit IV nig V FMCag enAeBlry³eBlpþl;esvakmμmankan;EteRcIn. rUbTI 2 ii) bgðajBIninñakarRs 
edogKñakñúgenaH cMNuckMBUlénr)ayfitenAya:gc,as;enAkRmit II dl;qñaM 2002 EtGacnwgbþÚreTAkRmit III vij 
bnÞab;BIqñaM 2011 edayfycuHenAkRmit 0, I nig II ehIyekIneLIgkñúgkRmit IV nig V. rUbTIbI iii) bBa¢ak;BIbdi 
elamPaBrvagr)aypleFobkRmitxUcxat¼RTuDeRTamCak;Esþg nigtamkarBüakrN_enAqñaM 2011. bdielamPaB 
enHbgðajBIdMeNIrGnþrkalxUcxat¼RTuDeRTam GacnwgRtUvBnüaeTAEvgeTot eRBaHkRmit I nig II enAmaneRcInsn§wk 
ehIyninñakarmanlkçN³RsedogKñaeTAkarBüakrN_enAqñaM 2002 Edr. KYr[kt;sMKal;pgEdrfakarb:HeBA nigkar 
garEfTaMEdl k>s>s )aneFIVkñúgeBlknøgGacmanTMnak;TMngeTAnwgkarBnüadMeNIrkarGnþrkalenH. 
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     erobcMedayRkumsikSaKeRmag 

rUb 5>2-18³ dMeNIrvivtþn_énkarxUcxat¼RTuDeRTamFñwm P/C tamkarBükarN_ ¬s<anEpem¦ 
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 X¦ karxUcxatdMeNIrkarRbtbitþiakarsMNg;rbs;s<anEpemedaysnμt;TukCamun 
 

 elIsBIenH lT§plBüakrN_tamviFI Markov Chain eKTTYl)ankñúgcMNuc c) CYy[eFIVkarRtYtBinitüvaytémø 
karxUcxatdMeNIrkarRbtibtþikarsMNg;. RTwsþI Takahashi et al

7
 bgðajBIviFIsaRsþbegáItExSekagdMeNIrRbtibtþikar 

sMNg;mYy. 
 

 viFIRtYtBinitüvaytémømankMNt;dUcxageRkam³- 
 

k1¦ )an:sμanBIRbU)ab‘ÍlIetGnþrkalRbesIrbMputénviFI Markov Chain Ep¥keTAtamTinñn½yRbmUl)antam 
ry³karcuHGegátviPaKBIsMNg;Cak;Esþg 

 

k2¦ BüakrN_pleFobxUcxat¼RTuDeRTamsRmab;sMNg;nImYy²KittamqñaM edayykRbU)ab‘ÍlIetGnþrkal 
RbesIrbMputmkeRbI 

 

k3¦ kMNt;kRmitTMgn;nImYy² nig)a:n;sμanBIkRmitTUeTAKittamqñaM edayeFIVkarKuNpleFobxUcxat¼RTuD 
eRTam nigkarkRmitTMgn;RtUvKña 

 

k4¦ sn μt;TukCamunnUvsnÞsSn_dMeNIrkarRbtibtþikarsMNg;tamry³eBlbMeBjesvakmμ es μIrnwgkarkRmitTU 
eTAKittamqñaM 

 

k5¦ KUrExSekagdMeNIrRbtibtþikarsMNg;edayeRKagsnÞsSn_dMeNIrRbtibtþikarsMNg; RtUvKñaeTAnwgry³eBl 
bMeBjesvakmμ. 

 

 xageRkamKWCalkçxNÐvinicä½yTukCamunsRmab;RtYtBinitüvaytémø³- 
 

 yklT§plBüakrN_pleFobxUcxat¼RTuDeRTamKittamqñaMmkeRbIR)as; CamYyRbU)ab‘ÍlIetGnþrkalRb 
esIrbMput 0>134 KNna)anBIcMNucmun 3¦ nigRtUvKñaeTAnwglT§pl k1¦ nig k2¦. 
 

 eRbIkRmitTMgn;EdleK)ansnμt;TukCamuntamkRmit 0=100, I=99, II=98, III=95, IV=80, V=0 eday 
kardak;kRmitEdl)anelIkeLIgsRmab;sMNg;RbePTs<anEpEdlmanbTdæan mansMedAkñúgCMBUkenH. 
 

 kMNt; “lkçN³kRmitlT§PaBeFIVesvakmμ)an (SLS)” kñúgsnÞsSn_dMeNIrkarRbtibtþikarsMNg; 80% nig 
“lkçNkRmitx<s;bMput(ULS)” kñúgsnÞsSn_dMeNIrkarRbtibtþikarsMNg; 60% Edl)anesñIreLIgelIRk 
dasecjeday Takahashi nig Yokota et al

8. 
 

 eyageTAtamviFIsaRsþxagelI niglkçxNÐvinicä½yTukCamun rUb 5>2-19 bgðajBIkarxUcxatdMeNIrkarRbtibtþi 
karsMNt;EdleKsnμt;TukCamunenAs<anEpem nigtarag 5>2-17 bgðajBIkaresgçbénkar)a:n;s μansnÞsSn_dMeNIr 
karRbtibtþikarsMNg;enAry³eBlbMeBjesvakmμ. dUc)anbgðajkñúgrUb nigtaragTaMgBIr karsegátelIlT§plmYy 
cMnYnmandUcteTA³- 

 

 snÞsSn_dMeNIrkarRbtibtþikarsMNg; (SPI) Føak;cuHbnþicmþg²cab;BIeRkay 20 qñaM ¬qñaM 1980¦ 

                                                      7
 Takahashi, Yokota nig Iwanami³ “KnøwHRKb;RKgRTBüsRmab;zbnIyPNÐEp -kMNt;BIkarxUcxatdMeNIrkarRbtibtþikarsMNg; nig 

karGnuvtþsakl,g”, r)aykarN_RsavRCavrbs;viTüasßanCatisRmab;karRKb;RKgdIFøI nigehdæaecnasm<n§½ Cb:un elx 29 ¬2006¦ 8 Yokota, Takahashi nig Nishizono³ “karRsavRCavBIkarvnþ½CIvitRKb;RKgzbnIyPNÐEp”, RksYgerobcMEdndI ehdæarcnasm<n§½ dwk 
CBa¢Ún nigeTscrN_ (MLIT) snñisiTr)aykarN_RsavRCav ¬2007¦ 
<http://www.mlit.go.jp/chosahokoku/h17giken/program/kadai/pdf/shitei/shi1-04.pdf> 
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 SPI fycuHxøaMg eRkayBIry³eBl 35-40 qñaM ¬qñaM 1995-2000¦ 

 lkçN³kRmitlT§PaBeFIVesvakmμ)an (SLS) Føak;cuHenA 49 qñaM ¬qñaM 2009¦ 

 lkçNkRmitx<s;bMput (ULS) ekItmanenA 62 qñaM ¬qñaM 2022¦ 
 

 karsegátxagelIkMNt;ry³eBlbMeBjesvakmμkRmitCak;lak;sRmab;TaMg SLS nig ULS enAeBlRtYtBinitü 
vaytémø. ebIeTaHlT§plGacminsIuKñaeTAnwglkçN³Cak;Esþgéns<anEpem ehIyGacminman)a:n;KMrUKYr[Tukcitþ)an 
RKb;RKan;edIm,IBiPakSaBIbBaðaenH karsegátKUsbBa¢ak;BIktþaepSg²EdlGacekItman. ya:geha‘cNas; eKGac 
niyaysnÞsSn_dMeNIrkarRbtibtþikarsMNg;mankarFøak;cuHxøaMgelIs SLS eTAeTot. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
    erobcMedayRkumsikSaKeRmag 

rUb 5>2-19³ karxUcxatdMeNIrkarRbtibtþikarsMNg;tamkarsnμt; ¬s<anEpem¦ 
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tarag 5>2-17³ karsegçbBIkar)a:n;s μansnÞsSn_dMeNIrkarRbtibtþikarsMNg; ¬s<anEpem¦ 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     erobcMedayRkumsikSaKeRmag 
 

7¦ esckþIsnñidæan  
 

karvaytMélCabzmRtUv)aneFVIeLIgcMnYn 6 cMnuc EdlrYmbBa©Úl kalRbvtþi karraykarN_BImun kMNt;RtaCYs 
Cul kMNt;RtakareRbIR)as; karcuHRtYtBinitüCak;Esþg nig karviPaKCatYelxdUc)anelIkeLIgBImun. cMnucTaMgenaH 
ehIy EdlCaehtusgðaj[eXIjcMnucKnøwHsMxan;mYycMnYnedIm,IKUsBa¢ak;BIsßanPaBbc©úb,nñénEpcas;. karykcitþ 
Tukdak;elIcMnucKnøwHTaMgenH srubesckþImksMrab;karvaytMélCabzmKWRtUv)ansegçbdUcxageRkam³ 

 

 karTTYlykviFIsaRsþEdl)anEkERbCaehtuEdleFVI[manRbsiT§iPaBkñúgkarsRmalnUvPaBxUcxat¼ RTuD 
eRTam. eTaHbICaviFIsaRsþvaminRtwmRtUveBjeljtamlkçx½NÐc,as;las;rbs;rcnasm<½n b:uEnþvaeKarB 
tamlMdab;éndMeNIrkarxUcxat¼RTuDeRTam. 
 

tamkalRbvtþisar³sMxan;énkarEkERbkargarRtUv)aneFVIeLIgedayRbB½n§karBar nig cak;ekAs‘Ufñl;eRkay 
qñaM 1997. sar³sMxan;énkarEkERbkargar)anniyayBIkarminrab;Ba©Úl k>s>s maneBlkMNt;kñúgkar 
GnuvtþkarEkERbkargar[eTogeBlenAeBlEdlBYkeKcMNaypÞal;xøÜn CaBiessFñwm P¼C edayeRbI 
R)as; karbegáItviFIsaRsþBIkarENnaMCaBiessenAkñúgqñaM 1995-1997 KMeragrbs; ADB. eTaHbICava 
minmansar³sMxan;kñúgkarbBa¢ak;BIkarP¢ab;KñarvagviFIsaRsþnwglkçx½NÐc,as;las;énsMNg;Fñwm P¼C xag 

0 I II III IV V

0 I II III IV V 100 99 95 90 80 0

0 1960 1.00 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00

1 1961 1.00 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00
2 1962 0.98 0.02 0.00 0.00 0.00 0.00 98.19 1.79 0.00 0.00 0.00 0.00 99.98
3 1963 0.95 0.05 0.00 0.00 0.00 0.00 95.06 4.89 0.00 0.00 0.00 0.00 99.95
4 1964 0.91 0.09 0.00 0.00 0.00 0.00 90.99 8.88 0.03 0.00 0.00 0.00 99.91
5 1965 0.86 0.14 0.00 0.00 0.00 0.00 86.30 13.42 0.14 0.00 0.00 0.00 99.86
6 1966 0.81 0.18 0.00 0.00 0.00 0.00 81.23 18.20 0.37 0.00 0.00 0.00 99.80
7 1967 0.76 0.23 0.01 0.00 0.00 0.00 75.96 23.00 0.77 0.00 0.00 0.00 99.73
8 1968 0.71 0.28 0.01 0.00 0.00 0.00 70.63 27.63 1.37 0.01 0.00 0.00 99.65
9 1969 0.65 0.32 0.02 0.00 0.00 0.00 65.37 31.96 2.20 0.03 0.00 0.00 99.56
10 1970 0.60 0.36 0.03 0.00 0.00 0.00 60.24 35.89 3.26 0.07 0.00 0.00 99.46

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
20 1980 0.23 0.49 0.24 0.04 0.00 0.00 22.86 48.84 22.36 3.58 0.23 0.00 97.86

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
30 1990 0.07 0.34 0.38 0.17 0.04 0.00 7.43 33.44 36.02 15.14 2.88 0.00 94.92

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
36 1996 0.04 0.23 0.38 0.25 0.08 0.02 3.64 22.94 35.91 22.69 6.74 0.00 91.91

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
40 2000 0.02 0.17 0.35 0.29 0.13 0.04 2.23 17.13 33.21 26.43 10.06 0.00 89.06

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
42 2002 0.02 0.15 0.33 0.31 0.15 0.05 1.75 14.66 31.36 27.74 11.82 0.00 87.32

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
49 2009 0.01 0.08 0.25 0.32 0.22 0.11 0.73 8.15 23.75 29.22 17.68 0.00 79.53

50 2010 0.01 0.08 0.24 0.32 0.23 0.13 0.64 7.45 22.63 29.07 18.40 0.00 78.20
51 2011 0.01 0.07 0.23 0.32 0.24 0.14 0.56 6.82 21.53 28.83 19.08 0.00 76.82

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
56 2016 0.00 0.04 0.17 0.30 0.27 0.21 0.30 4.29 16.34 26.65 21.69 0.00 69.27

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
60 2020 0.00 0.03 0.13 0.27 0.28 0.28 0.18 2.92 12.75 24.03 22.75 0.00 62.63
61 2021 0.00 0.03 0.13 0.26 0.29 0.30 0.16 2.65 11.94 23.30 22.87 0.00 60.91
62 2022 0.00 0.02 0.12 0.25 0.29 0.32 0.14 2.40 11.17 22.55 22.93 0.00 59.19

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
70 2030 0.00 0.01 0.07 0.18 0.27 0.47 0.05 1.06 6.30 16.34 21.60 0.00 45.35

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
80 2040 0.00 0.00 0.03 0.11 0.21 0.65 0.01 0.36 2.82 9.64 16.95 0.00 29.80

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
90 2050 0.00 0.00 0.01 0.06 0.14 0.79 0.00 0.12 1.18 5.11 11.51 0.00 17.92

￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤ ￤
100 2060 0.00 0.00 0.00 0.03 0.09 0.88 0.00 0.04 0.46 2.49 6.99 0.00 9.97

In-service
Period
(year)

Damage/Deterioration Ratio (%)

px = 0.134
Weighted Rating　(%) Structural

Performance
Index
(%)

Year
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elI Edl)aneFVIkarGegátCak;Esþgk¾eday. 
 

 eTaHbICakarEkERbkargarén karpÞúk nig karrwtbNþwgRbtibtiþkarEdlRtUv)anGnuvtþeday k>s>s 
k ¾eday k ¾Epcas;enAEtmankarxUcxat¼RTuDeRTamxøaMgenAkñúgRbB½n§karBarFñwm P¼C nigFñwmTl;Kña. enA 
kñúkarGnuvtþkarxUcxatFñwmrbs; P¼CeTAmuxedayR)akd. 
 

1-2 sþg;dar 10>000 DWT énk)a:l;dwkTMnijTUeTActenAkMBg;Epcas; minsUvjwkjab;eT b:uEnþbegáIt 
[manplb:HBal;EdlemIlmineXIjkan;EteRcIneLIg Edlman¥T§iBlelIkarRTuDeRTamrbs;rcnasm<½nkñúg 
kMLúgeBlct nigRbtibtiþkarpÞúk-epÞr. fμ I²enHpgEdl k>s>s mankarrwtbNþwgkñúgkareRbIR)as;Epcas; 
sMrab;skmμPaBpÞúk-epÞreRcIneTAtamGVIEdleKGaceFVI)an edIm,Ikat;bnßyehtub:HBal;CaGb,brmaelIkar 
RTuDeRTamrcnasm<½n edayEp¥keTAelI Gnusasn_enAqñaM 1997 énkarsikSarbs; JICA .  
 

karcuHRtYtBinitüCak;Esþg)anrkeXIjkarxUcxat¼RTuDeRTam zbnIyPNÐuya:gxøaMenAEpcas;EdlrYmbBa©Úl 
TaMgRbB½n§kargarFñwm P¼C ¬]brcnasm<½n¦nig FñwmTl;Kña ¬karsßabna¦. enAkñúgkarGnuvtþFñwm P¼C Edl 
manTinñn½ysMrab;eRbobeFobkMriténkarxUcxatrbs;BYkeK Edl)anbgðajkarxUcxat¼RTuDeRTamCalMdab; 
nigkarekIneLIgrbs;smamaRtkMritxUcxatfñak;TI III IV nig V.  
 

 kareRCobTwkénlYrwtGIuy:UtTTYl)ansnμtBIkartwgrwgéntMrUvkarpÞúkEdlmanenAelIFñwwm P¼C enAkñúgdMeNIr 
karxUcxat¼RTuDeRTam tamlMdab;. dMeNIrkarrcnasm<½néEpFMrbs;Epcas; enAeBlbc©úb,nñenAxag SLS 
nig GacQaneTAdl; ULS enAeBlGnaKt. 
 

 karviPaKtYelxxagelI )anBüakrelIkareRCobTwkénlYrwtGIuy:UtenAkñúgqñaM 2011 nig 2021 enA 
lMdab;CMerAekInBI 87-135 nig 95-148 mIlIEm:t Edl lT§plTaMgenaH naMmkenAkarrwtbNþwg 
elIkardak;cUlk)a:l; Edlman ¥T§iBlelIFñwm P¼C tamlMdab;erog²xøÜn 5 kN/m2 (0.5 tf/m2) nig 0-2 

kN/m2 (0-0.2 tf/m2) ÉksNæanénkarpÞúkGaRs½yelIkarviPaKrcnasm<½nmYy. karxUcxat¼ RTuDeRTam 
RtUv)anBüakrN_eday Markov Chain Model EdlCaGñkpþl;eyabl;kñúgdMeNIrkarGnþrkaltamlMdab;. 
eTaHbICamandMeNIrkarGnþrkalBitEmn b:uEnþvahak;bIdUcCaRtUv)anp¥ak;enAqñaM 2011 RbEhledaysar 
EtehtuplmYykñúgkarEkERbkargar)anekItmaneLIg nig karrwtbNþwgelIkardak;cUlk)a:l; vaRtUv)an 
bgçM[rwtrwtbNþwgeday k>s>s. elIsBIenHeTot karRtYtBinitüelIkareRbIR)as;lT§plEdl)anBüa 
krN_elIpleFobkarxUcxat¼RTuDeRTameday Markov Chain Model )anbgðaj[eXIjBIka)a:n;sμan 
EdlminGacbdiesFn_)anEdlEpFMmanEpcas;enA Serviceability Limit State (SLS) CamYynig 
cMeNaTxøaMg nigGacQaneTAdl; Ultimate Limit State (ULS) kñúgeBl10qñaM nigeRkayeBl 10qñaM.  

 

 ¬4¦ Gnusasn_ 
 

 srubesckþIEdl)anEføgrYcmk tamryH karvaytMélCabzmGacbgðajRtwmEtsßankarF¶n;Edl)ansnμtenA 
kñúgTItaMgmUldæanénEpcas; nig karcab;epþImvinskm μBitEdlRtUv)anBüakrN_dwgmunedIm,Idak;tamlMdab; nigCaRbPa 
KEdlnigRtUvCYbRbTHenAkarxUcxat¼RDuteRDam rbs;Fñwm P¼C BIeRBaHrcnasm<½nFMCaGñkbegáItFñwm P¼C nigeLIgmk 
ehIyvaRtUv)anbegáIteLIgedaybnþMúbnÞHeQI ehtuEdlvamankarxUcxat¼RDuteRDammkBIkarEbgEck minmanlkçN³ 
dUcKña. GñkdMeNIrtamTUkmankarmineBjcitþnigzbnIyPNÐcgBYr k)a:l; RO RO nigk)a:l;d¾éTeTotGaceFVI[man 
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karEbk)ak;enAeBlEdlTMnijk)a:l;eTAkMBg;EpRkugRBHsIhnuRsbeBlCamYyKña vaRtUv)aneKpþl;eyabl;faEpcas; 
RtUv)aneKeRbIya:gx<s;bMputeTAtamTMhMEdleyIgGaceFVIeTA)an elIkarrwtbNþwgkñúgkareRbIR)as; nigkarRbtibtþiEdl 
manehtupl nig karCYsCulmanRbsiT§PaB nigBeRgwgkarBicarNaedIm,IsRmal nig lubbM)at;nUvkarxUcxat¼ 
RTuDeRTam nigkarBnüaGayukaltamEdlGaceFVIeTA)an. eyageTAtamkarBicarNaxag elIeKmanviFankarTb; 
sáat;dUcteTA³ 
 

 1¦ karkMNt;nUvtMrUvkartYnaTI nigmuxgarrbs;Epcas; 
 

vaBitCamansar³sMxan;Nas;kñúgkarQrelITsSn³rdæ)alkMBg;EpEdlCatYnaTI nig muxgarrbs;kMBg;Epcas; 
EdlRtUv)aneKkMNt; nigeFVIeLIgenAeBlbc©úb,nñRsbeTAtammuxgarrbs;zbnIyPNÐd ¾éTeTot Ep¥kelIkarCak;Esþg 
smtßPaB nigPaBCab;lab;énzbnIyPNÐvaGaceFVIkarvaytMél)an.  

 

CaTUeTAkareRbIR)as;RcaMcMNt[manRbsiT§PaBdl;Gtibrmaral;skm μPaBenAkñúgkMBg;EpKWCatYnaTIrbs;rdæ)al
kMBg;Ep. eTaHbICazbnIyPNÐnimYy²mankMhitelIRbePTk)a:l;EdlGaccUlmk)annig TMhMrbs;k)a:l;vapgEdl 
mansmtßPaB nig manPaBCab;lab;. edayELk smtßPaB nigPaBCab;lab;RtUv)aneKbnßykarElgeRbIR)as; 
eRkayeBlcab;epþImeRbIR)as;va dUecñH karEfrkSa karCYsCul nig karBRgwg CaehtuEdleKRtUvkarCacaM)ac;.  

 

dUecñHehIyvaBitCamansar³sMxan;kñúgkarEfrkSarab;r:gnUvkareRbIR)as;rbs;EpedaykMNt;nUtYnaTI nig muxgarmþg 
eTot taMgBIEpcas;manGayuCag 50 qñaMenAkñúgkMLúgeBlbMeBjesvakmμ nigtaMgBIEpminTan;manGVIsmrmüRKb; 
RKan;enAeLIydUcCa karEfrkSa karCYsCul karBRgwg edayehtuenHehIyva)anrYmbBa©ÚleTAkñúgkarvaytMélCa 
bzm. dUecñH eFVI[tYnaTI nigmuxgarenAeBlbc©úb,nñmanPaBc,as;las;EdlcaM)ac;sMrab;sßankarminGaceCos)an 
EdlnaM[ smtßPaB nig PaBCab;lab; enAEtmankarfycuHkñúgRBwtþkarN_Cak;lak;dUcCa karEfrkSa karCYsCul nig 
karBRgwgEdlRtUv)aneKGnuvtþ. 

 

ebIKiteTAkarRKb;RKgRTBüsm,tiþrbs; zbnIyPNÐEp karBicarNaxagelIKWvamansar³sMxan;minRtwmEtRbsiT§ 
PaBénkarRKbRKgzbnIyPNÐCamYynigcMNayRbtibtþikarEdlmanlkçN³suTidæiniymminEtb:ueNaÑHvapgEdlCYy 
bEnßmsmtßPaBkMBg;EpRkugRBHsIhnu[eBjelj. 

 

2¦ RbtibtþibnÞan;nUvkarcuHGegátedIm,Ivinicä½yBIrcnasm<½nrbs;Epcas; 
 

karcuHGegátrcnasm<½nRtUv)anGnuvtþsMrab;kMBg;Epcas;EtmYyKt;enAkñúgqñaM 1995-1997 KMeragrbs; ADB 

nigkaresIbGegát¼karviPaKEpñkmYycMnYnxusKñarbs;Fñwm P¼C EdlRtUv)aneFVIeLIgenAqñaM 1997 edayRkumGñk 
sikSa JICA. RKb;Bt’manEdlTak;TgTaMgGs;PaKeRcIn)anmkBIKMerag nigkarsikSaRbtibtiþkarelIsBI 15qñaMmun. 
vaemIleTATMngeXIjfakareFVIkarvaytMélCabzmGacx<s;eTA)an Ep¥kelIBt’manBImun eTaHbICamankarGegátCak; 
Esþg nigkarviPaKtYelxEdl)anbBa©Úlfμ I²enHk ¾eday. CakarBitNas; kar)a:n;s μanelIsmtßPaBsMNg; nig PaB 
Cab;lab;KYrRtUv)aneFVI[qab;rh½sedayRbmUlBt’manBitnig Bt’manenAeBlbc©úb,nñ. edIm,IdwgBIkEnøgc,as;las; 
criklkçN³ mUlehtu nigRbsiT§PaBénRbtiviFanEdlBitR)akdnUvkarxUcxat¼RTuDeRTamFñwm P¼C nigRKwHnwgkar 
eboksIum:g; dUcCaFñwmTl;Kña nigeFñIrrYmTaMgzbnIyPNÐd¾éTeTot Epcas;RtUvkarbnÞan;nUvkarcuHGegátedIm,Ivinicä½yBI 
rcnasm<½nb:uEnþminmankMriteTdUcCa³- 
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 karRtYtBinitüCak;EsþgBIkarGnuvtþrbs;lkçN³vinicä½ysþg;dar Edl)ankMNt;nUvcMNat;fñak;énkarxUcxat 
rYm Ba©ÚlTaMgkareFVIetsþsMNg;ebtug nigkarGegáteRkamTwkrbs;hibsMNg; 

 karvas;EvgelIkarpøas;bþÚrTIkEnøtamryH]bkrN_Gegát 
 kareFIetsþn_minbMEbkedayRbIR)as;]bkrN_hVaybWGubTic (fiber-optic)  Rbdab;sMrab;bgðajPsþútag 

fadIvilsMrab;karGegátl¥itl¥n;enA tMbn;EdlcUlmincuH nigtMbn;mUldæan kareRbIR)as;eGLicRtUnic¼emka 
nicsMrab;karkMNt;tMbn; bnÞat;p©it nig kMras;RKwH nig kMras;énCMrabTwkebtug rlkekAs‘U¼emkanic sMrab; 
RbmUlBt’manxøaMg kareRbHRsaM karbkebtugTeTrenAxagkñúg nigkarkt;RtanUvRbsiT§iPaBénkarpÞúk]b 
krN_ nig criklkçN³GKÁisnIbriFan nigGRtaenAkñúgebtug 

 karEbgEcketsþn_edayK μankarlMeGogedIm,IbBa¢ak;bEnßmBIkmμsiT§ nigkareFVI[ebtugxUcxatnigkar 
BRgwg]TahrN_³ etsþn_elIkarykRKab;ecj 

 kareFVIetsþn_bBa¢ak;sMrab;karvaytMélénktþaEdlFøak;cuH dUcCakarxUcxatGMb‘íl karvayRbharedaysa 
CatiKImI nigRbtikmμCatik,úg.l.  

 

 3¦ karGnuvtþelIviFIsaRsþCYsCul¼BRgwgbEnßm 
 

 k¦ RbB½n§karBar 
 

 RbB½n§karBarKWCaEpñkmYyrbs;zbnIyPNÐEdlmantYnaTId¾sMxan;enAEpcas;edIm,IRCabcUlfamBlcMNt. Bi 
essRbB½n§mantYnaTIelIkarekItmanelIFñwm P¼C. RbsinebI muxgarminmandMeNIkarl¥eT ral;famBlTaMgGs;Edl 
RtUv)anEckcayeday Fñwm  P¼C vaGacCaehtuEdleFVI[xUcxatFñwm. tamkarRtYtBinitüCak;EsþgedayRbjab; 
Rbjal;enAeBlbc©úb,nñ mnusSynþkarBarmYycMnYn)an[eXIjfamansñameRbHniglT§plxUcxatBI karGegáttwg 
rwg¼kareFVI[xUc nig¼b¤ karekIteLIgedayécdnünUvkar bt;EbntamcMNt k)a:l; nigkarxUcxat¼RTuDeRTam 
edaysarBnøWBN_sVay nigkarekIteLIgnUvkMedAx<s;. vapgEdl maneRKagssrFñwm H enAkñúgRbB½n§EdlRtUv)aneK 
eFVI[xUcRTg;RTayedaysarEtkab:HTgÁicnavaedayécdnü. mankarrMxanekIteLIg 2 KWkarmanGMNacx<s;elIEpñk 
kñúgsmuRTBIeRBaHEtmancMNt;k)a:l;FM. elIsBIenHeTAeTot FñwmP¼C minGacCab;lan; enAcMNt;rwtbNþwgrabes μ Ir 
Edlman\T§iBlBIkardwknaMEdlmanragctuekaNEkgmin)anKitBicarNaBIbøg;rbs;va dUecñH karCYsCulRbB½n§karBar 
eLIgvij vaGackat;bnßy)aneRcInBIkarxUcxat¼RDuteRDam rbs;Fñwm P¼C. manCMerIs EdlGacman 2 b¤ 3 tam 
ryHkarvas;Evg 2 EdlRtUv)anesñIrsMudUcteTA³- 
 

 CMnYskEnøgxUcxat¼RDuteRDammYycMnYnedaymnusSynþkarBarelIEpñkenAkñúgsmuRTCamYynig karmineRbI 
R)as;bBa©ÚlelIkEpñkCitRcaMgedIm,IRbjab;vas;Evg 

 kartaMglMenAfμIrbs; RbB½n§karBar RtUv)anbBa©ÚleLIgvijelIkarsßabnakEnøgFñwmTl;Kña nig hibdak;GavuF 
RtUv)aneKtaMglMenA enATIenaHedIm,Ikat;bnßykarb:HBal;dl;karrwtbNþwgcMNtelIkarxUcxat nigRDut 
eRDamrbs;Fñwm P¼C. kñúgkrNIRbB½n§karBarmYycMnYnRtUvkarcenøaHrvagkEnøghibdak;GavuF vakøayCaRb 
ePTRbB½n§EdlekIteLIg edayxøÜnÉg ]TahrN_dUcCa edaymin)ac;b:HFñwm P¼CeRcIneBkeT.  

 

x¦ Fñwm P¼Cnig sMNg;ebtugd¾éTeTot 
 

FñwmP¼C)anrYmbBa©ÚlkñúgFñwmTl;KñaEdlRKaMRTedaykartaMglMenAebtughibdak;GavuF EdlCasmaCiksMNg;d¾ 
sMxan;rbs;Epcas;. GaRs½yehtuenH vamantYnaTI nigmuxgad¾sMxan;enAkñúgkMBg;Ep FñwmP¼Cnig sMNg;ebtugd¾éT 
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eTotminRtwmEtRtUvkarCYsCulenaHeTvaRtUvkarBRgwgkargareTotpg edIm,IrwgmaMkñúgkarCYysRmal nigkat;bnßy 
karxUcxat¼RDuteRDam nigeFVI[CIvitmanrIkcMerIneTA)an.  

 

tarag 5>2-16 bgðajBIviFIsaRsþEdlGacCYsCulFñwm P¼Cnig sMNg;ebtugd¾éTeTotrYmbBa©ÚlTaMg FñwmTl;Kña 
nig kEnøghibdak;GavuF. tarageRbIviFIsaRsþCYsCulman 5RbePT rYmbBa©ÚlTaMg {CYsCulsñameRbH} { RsTab;xag 
eRkA} {karbnSab} { karEfrkSa cathodic } nig {EpñksßabnaeLIgvij} karsMNg;ebtugTaMgGs;enHGacGnuvtþ)an 
ehIyvamanKuNsm,tiþnimYy² nigKuNvi)at;nimYy²pgEdr.l. tarag)anrYmbBa©ÚlnUvviFIsaRsþxøHsMrab;karxUcxat 
rbs;GMbil EdlPaKeRcInvabgáeRKaHfñak;kñúgkarcuHGegátFñwm P¼Cnig sMNg;ebtugd ¾éTeTotenAkñúgtMbn;xSac;eday 
sarEteragcRkmankarRDuteRDam. karCYsCulRtUv)aneFVIrYcral;kñúgRbtibtiþkarEtmYy rWRbtibtiþkareRcIn RbsinebI 
sMxan;.  

 

tarag 5>2-19 karpþl;eyabl; optimal eBlevlaénkarCYsCulebtugrbs;zbnIyPNÐEp ENnaM[BicarNa 
elIéføénrgVg;CIviteday Fukute9  nigtarag 5>2-20 kMNt;sMKal;énTMnak;TgrvagPaBRDuteRDamnig kMriténkar 
RDuteRDam nigsEmþgnUvkarRbugRby½tñ. dUceyageTAtamrUb 5>2-12 nig 5>2-14 75-80°énkarxUcxat¼ 
RDuteRDamrbs;Fñwm P¼CenAEpcMbgTaMgBIr nig pøÚvcUls<anenARckTVaTI II III IV nig V enAkñúgqñaM 2011 ehIyrYbPaB 
5>2-20)anbgðajBIsßanPaBenAkñúgqñaM 2011Edl)anEbgEckCaEpñkénkarlUtlas; dMeNIrkar BenøÓn nig 
dMeNIrkarénkarRDuteRDamrYcral;Gs;ehIy.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
9 Fukute:{ sikSaelIkarRbmUlBt’manEdlTak;Tg;nigkarEfrkSa nigkarCYsCul¼karBRgwg elIkarRDuteRDamrbs;zbnIyPNÐEp CamYynig 
karBicarNaelIkarRKb;RKgRTBüsm,tiþ} karraykarN_BIkarsikSaRsavRCavelImCÄmNÐlesvakm μrbs;visV½krkMBg;Ep  (SCOPE), (2006), 
<http://www.scopenet.or.jp/main/research/pdf/fukute_houkoku.pdf> 
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tarag 5>2-18 viFIsaRsþCYsCulEdlGacGnuvtþ)anrbs;Fñwm P¼Cnig sMNg;ebtugd¾éTeTot 
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tarag 5>2-19³ RbtibtþielIkarGnuvtþkarCYsCulebtugrbs;zbnIyPNÐEp 

 
 
 
 
 
 
 
 
 
 

RbPB³ { sikSaelIkarRbmUlBt’manEdlTak;Tg;nigkarEfrkSa nigkarCYsCul¼karBRgwg elIkarRDuteRDamrbs;zbnIyPNÐEp} 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RbPB³ karEfrkSabec©keTsCaerogralqñaMrbs;zbnIyPNÐenAkñúgRbeTsCb:un 

rUb 5>2-20³ TMnak;TgrvagPaBRDuteRDamnig kMriténkar  
RTuDeRTam nigsEmþgnUvkarRbugRby½tñ 

 

 Ep¥kelItarag 5>2-19 sßanPaBenAeBlbc©úb,nñenAmanEdnkMNt;kñúgkarRbmUlnUvviFIsaRsþCYsCul EdlGac 
Gnuvtþ)anrbs; Fñwm P¼C BI {karbnSab + RsTab;xageRkA} {karEfrkSa cathodic} nig{EpñksßabnaeLIgvij} . enA 
kñúgsßanPaBenH vamankarENnaMbEnßmfa viFIsaRsþénkarRbmUlKWRtUv)anGnuvtþya:gRbugRby½tñedIm,ITak;TgKeRmag 
ebtug ¬karGnuvtþEtmYy rWrYmbBa©ÚlKña¦ GaRs½yelIkarRtYtBinitüPaBxUcxat¼RTuDeRTamnimYy² tamry³dMeNIr 
karcuHGegátedIm,Ivinicä½yelIrcnasm½<n. 
 

Newly
Constructed

Latent Advanced Accelerated Deteriorated 

Crack Repair ○

Surface Coating ○ ○

Desalination + Surface Coating - ○ ○

Cathodic Protection ○ ○ ○ ○ ○ Control of Protective Current

Sectional Restoration ○ ○ ○ Micro-cell Corrosion

Deterioration Process
Repair Type Remark

Re-diffusion of chloride ion

Not Economical

High Risk for Re-deterioration
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 tarag 5>2-20 bgðajBIviFIsaRsþBRgwgEdlGacGnuvtþ)ansMrab;Fñwm P¼C. dUcGVIEdleyIg)aneXIjkñúg 
tarag manviFIsaRsþ 4 Edl)anENnaMrYmman {EdkEfb¼vaynPNÐ} {karCMnYskEnøg} {karbBa¢ak;BImun} nig 
{karKaMRTbEnßm}. kareRCIserIsviFIsaRsþEdlmanPaBeBjeljGaRs½yelItMrUvkartYnaTI nig muxgarrbs;Epcas; 
nigkarBicarNaelIskmμPaB nigPaBCab;lab;. CaTUeTAviFIsaRsþ {EdkEfb¼vaynPNÐ} vagayRsYlkñúgkardak; 
nigmantMélefakCagCMerIsd¾éTeTot b:uEnþPaBCab;lab;rbs;va)anRtwmEtkarpÞúkbEnßmenAkñúgkMBg;Ep ehIyvamin)an 
bMeBjnUvCMerIssMrab;kat;ExSBYrrbs; P¼CeT. viFIsaRsþ {karCMnYskEnøg} vamanlkçN³smrmül μm nig 
TTYlra:b;rgsmtßPaBTaMgmUlnwgPaBCab;lab b:uEnþtMélrbs;vax<s; BIeRBaHvasar³sMxan;kñúgkarkMTicecalnUvFñwm 
P¼C begáItFñwm P¼C f μI nigbBa©ÚlnUvFñwmfμ IEdleFVI[eRKOgbrikçamanclna. viFIsaRsþ {karbBa¢ak;BImun} CaviFIsaRsþ 
Fmμta nig RbsiT§ikñúgkarra:b;rgnUvsmtßPaB nigPaBCab;lab; b:uEnþ caM)ac;RtUvmanebtugCab;lab;sMrab;bBa¢ak;elIEpñk 
xageRkArbs;Fñwm P¼C ehIyvaCab;Tak;TgnigtMélrbs;ebtugsMrab;ExSrBYrfμ I nigeFVI[cMnucenaHCab;enAmYykEnøg. 
viFIsaRsþ {karKaMRTbEnßm} CaviFIsaRsþEdlmanRbsiT§iPaBelIsMNg; edIm,Ikat;bnßynUvkarbt;EbnFñwmP¼C enAeBl 
bcñúb,nñ b:uEnþmanPaBlM)akkñúgkarEbgEckkEnøgsMrab;KaMRTnUvcMnYnEdlmanenAkñúghibdak;GavuF. 
 

 sMrab;kareRCIserIsviFIsaRsþCYsCul Bt’manRKb;RKan;GaRs½yelItMrUvkarénkarcuHGegátedIm,Ivinicä½yBIrcna 
sm<½n. dUecñH eTaHbICaBt’manenAeBlbc©úb,nñmanEdnkMNt; k¾viFIsaRsþ {EdkEfb¼vaynPNÐ} {karCMnYskEnøg} 
{karbBa¢ak;BImun} nig {karKaMRTbEnßm} RtUv)aneKGnuvtþ nig karRbtibtþitamGnusasn_. 
 

 4¦ TMhMénCMerIszbnIyPNÐEdlteTA tYnaTI nig muxgarrbs;Epcas; 
 

 Epcas;minR)akdfaykmkeRbIR)as;eT eTaHbICa k>s>s eFVIkarrwtbNþwgRbtibtiþkar nigeTaHCaman]bkrN_ 
ENnaMdUcCaRbtiviiFankarbec©keTsk¾eday. TsSnvis½ymYyBitR)akd caM)ac;RtUvEtkMNt;nUvCMerIsrbs;zbnIy 
PNÐsMrab;RKwHsßaneCaKC½yelItYnaTI nigmuxgaredayEp¥keTAelIneya)ayénkarGPivDÆn_rbs;kMBg;EpRkugRBH 
sIhnu. 
 

 RbsinebIcMNt;d ¾éTeTotrbs;zbnIyPNÐGacsRmYlRKb;k)a:l;TaMgGs; eKsgÇwmfacMNtenAEpcas;manTMhM 
FMRKb;RKan; nigsmtßPaBRKb;RKan; eBlenaHCMerIsf μ IElgmansar³sMxan;. dUecñH RbsinebIKμanKWCMerIsf μ IRtUv)aneK 
RtUvkarKYrsm bnÞab;mk vaRtUv)anpþl;cab;BIdMbUgrhUtdl;cugbBa©b;énRbtibtiþkarrbs;Epcas;.  
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tarag 5>2-20³ viFIsaRsþBRgwgEdlGaceFVIeTA)anrbs;Fñwm P/C 
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5>2>3> smtßPaBzbnIyPNÐEpbc©úb,nñ 
 

 ¬1¦ cMNtEpkugetn½r 
 

 dUcEdl)anBN_naenAkñúgCMBUkTI4 smßPaBkarelIkdak;TMnijEdlmanenAcMNtEpkutetn½rman 500>000 

TEUs kñúgmYyqñaMenAkñúglkçx½NÐ énkarRbmUlpþúMk)a:l;Edlmkdl;enAéf¶Biess5éf¶kñúg1s)þah_ vanigGacbnßynUv 
kMenInénbrimaNkarelIkdak;kugetn½r. kMenInsmtßPaBén]bkrN_elIkdak;TMnij rUmbBa©ÚlTaMgkarbBa©Úl QGCsfμ I 
vapgEdlKWCabuerlkçN_énkarkMNt;smtßPaBelIkdak;. 
 

 ¬2¦ cMNtEpcak;Far 
 

 smtßPaBelIkdak;TMnijrbs;cMNtsMrab;navaxñatFMEdlRtUv)ansßabnaeday KMeragGPivDÆn_cMNtBhubMNg 
EdlRtUv)aneK)a:n;sμan 2160Ban;etankñúg 1qñaMdUcCaEdl)anbgðajkñúgtaragxagelI. 
 

tarag 5>2-21 kar)a:n;s μanelIsmtßPaBelIkdak;TMnijrbs;cMNtsMrab;navaxñatFM ¬kMBugsagsg;¦ 
 

Maximum Handling
Volume

Vessel Size
Number of

Ships
Handling
Efficiency

Gang
Working

Hours
Berth-Day

tons/yr DWT Vessels/yr ton/hr hr/day day
1,400,000 50,000 28 280 4 20 63
600,000 10,000 60 48 4 20 156
148,000 10,000 15 112 4 12.5 26

9,000 7,000 1 48 4 12.5 4
2,157,000 104 249Total

Rice
Wheat
Sugar

Woodchips

68%

Commodity
Berth

Occupancy
Ratio

RbPB³ k>s>s  
 

 ¬3¦ cMNtEpeTscrN_ 
 

 vaRtUv)aneK)a:n;s μanfa kMBg;EpRkugRBHsIhnuminmancMNtTUkkMsanþEdlmanmuxgarsMxan;eTBIeRBaHminman 
GaKarsMrab;GñkdMeNIrenAkñúg kMBg;EpeT. elIsBIenHeTAeTotEpcas;Edlk)a:l;eTscrN_eRbIR)as;CacMbgKWman 
karRTuDeRTamtictYc nigmuxgarxageRkArbs;vaminGacrkSaenAkñúgqñaMTisedA)aneT. 
 

 dUecñHehIy RkumGñksikSaKMerag)anvaytMélfa smtßPaBéncMNtTUkkMsanþenAkñúgqñaMTisedAKWminmaneT. 
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5>3> lkçxNÐsRmab;karGPivDÆn_zbnIyPNÐEp 
 

5>3>1> karpÁt;pÁg; nigtRmUvkarcMNtEpkugetn½renAkm<úCa 
 

 dUckarBüakrN_BItMrUvkarEdl)anbgðajenAkñúgCMBUkTI 3 cMnYnsrubénkarerobcMTMnijTaMgGs;man 750>000 
TEUs EdlRtUv)aneKsgÇwmfanigRtUv)anpÞúkkñúgkMBg;EpRbeTskm<úCaenAkñúgqñaM 2030 EdlcMnYn 500>000 TEU 

GacRtUv)anpÞúkenAcMNtEpkugetn½rkñúgkMBg;EpRkugRBHsIhnu RbsinebImankarekIneLIgTaMgEpñkxagkñúgnigxageRkA 
dUcEdl)anBiPakSaenAkñúg CMBUkTI 4 ehIy 500>000 TEUs k¾GacpÞúkenAkñúgkMBg;Epf μ Irbs;km<úCa pgEdlenAeBl 
karGPivDÆn_CabnþbnÞab;dl;TIbBa©b;ehIyRtUv)ancb;sBVRKb;. cMNtEpkugetn½rEdlmanenAkñúgkMBg;EpPñMeBjnwg 
bBaÄb;karelIkdak;kugetn½r nigRtUv)anpøas;bþÚreTACacMNtrbs;GñkdMeNIr eRkaymkRbtibtþikark¾)ancab;epþImeLIg 
enAkñúgcMNtfμ I BIeRBaHcMNtsßitenAkñúgtMbn;énbrievNrbs; CBD  vaminsmsMrab;karelIkdak;kugetn½r. dUecñH 
ehIycMNtEpkugetn½renAkñúgRbeTskm<úCaxVHsmtßPaBenAkñúgqñaMeKaledA ehIyRtUv)aneK)a:n;sμancMnYn 750>000 
TEUs. 
 GaRs½elIlT§plénkarBüakrN_BItMrUvkar vanigRtUv)aneKeBjcitþnigbEnßm 60>000 TEU EdlRtUv)an 
elIkdak;enAkñúgkMBg;Epf μ Irbs;km<úCaedaysarkarekIneLIgénbrimaNeRKOgbrikça b¤ tMbn;TIlan nigenAsl; 
690>000 TEUs RtUv)anpÞúkenAkñúgkMBg;EpRkugRBHsIhnuedaykarGPivDÆn_rbs;cMNtEpkugetn½r eRBaHEtkar 
kMNt;enHRtUvnigcMnUlcitþTIpSa nig begáItnUvR)ak;cMeNjCaGtibrma. 
 

 eTaHbICakMBg;EpÉkCnmYycMnYnmanKMnitkñúgkarGPivDÆn_cMNtEpkugetn½r k¾cMNtEpEp¥kelIKMnitTaMgenHvamin 
dUcnigkarsßabnaBIeRBaH RKb;KMnitTaMgGs;BitCaenAkñúgtMNak;kaldMbUg KMeragmYycMnYnrbs;cMNtRtUv)aneKtaMg 
lMenATwkrak; EdlRtUvkarbrimaNd¾FMmYyénRTBüm©as; nigkarrkSaedayerayemSA nigkEnøgd¾éTeTotEdl 
manvalBN_ébtgenAkñúgtMbn;dac;RsyalBITIRkug. elIsBIenHeTAeTotkarBRgayrbs;kugetn½reTAtamcMNteqñr 
tUc² RbsinebIBUkeKmankarrMxandl;karkat;bnßykardwkTMnijtamsmuRT eTA¼mkRbeTskm<úCa EdlmantMélx<s; 
CagRbeTsCitxag rdæPi)alminKYryl;RBmnUvKMeraGPivDÆn_. dUecñHRkumGñksikSaKMerag)an)a:n;sμanfabrimaNénkar 
elIkdak;TMnijkugetn½renAkñúgkMBg;EpÉkCnkñúgqñaMTisedAnigRtUv)anes μ IrsUnü.  
 

5>3>2> cMnYnzbnIyPNÐEpRtUvkar 
 

 ¬1¦ cMNtEpkugetn½r 
 

dUcGVIEdl)anbBa¢ak;enAkalBIEpñkmun karbEnßmcMNtEpkugetn½rEdlmansmtßPaBpÞúk 650000 TEU Edl 
CatMrUvkarenAkñúgkMBg;EpRkugRBHsIhnukñúgqñaMeKaledA. eTaHbICaesvakmμGakasyanbdiesFnigkMBg;EpRkugRBH 
sIhnukñúgqñaMTisedAk¾edayk¾enAman esvakmμ kñúgGasIu nig esvakmμ feeder nig esvakmμ trunk line minbdiesF 
nigkMBg;EpEdl enAeBlbc©úb,nñ TMhMrbs;zbnIyPNÐminTan;RKb;RKan;sMrab;karykcitþTukdak;elITMhMénkarekIn 
eLIgrbs;k)a:l;kugetn½rpSayecjBIesvakmμkñúgGasIu. karvas;EvgenAkñúgkarbgðaj 2>6énGtibrmak)a:l;Edl 
bdiesFnigkMBg;EpkñúgqñaMTisedAmancMnYnk)a:l; 4500 TEU cMNtfμ I)anykcitþTukdak;nUvTMhMéncMnYnk)a:l;enH. 
CaTUeTA sMrab;karykcitþTukdak;elICMerATwkeBjénk)a:l;cMnYn 4500 TEUCMuerATwk15Em:ténRcaMgcMNtRtUv)aneK 
RtUvkardUcEdl)anbgðajkñúgtarag 5>3-1 nig tarag 5>3>2. eTaHbICavaRtUv)aneK)a:n;s μanfamanGtibrmaén 
TMhMk)a:l;k¾vamindUcnig karmkdl; rW karecjdMeNIrBIkMBg;EpRkugRBHsIhnuCamYynigCMerATwkeBj kñúgkarBicarNa 
BIlkçx½NÐéndItMbn;PUmisaRsþrbs;kMBg;EpRkugRBHsIhnurvagkMBg;EpRbeTséf nig kMBg;Epxagt,úgénRbeTs 
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evotNam. dUecñHRkumGñksikSaKMeragmanGnusasn_fa RcaMcMNtCMerArbs;cMNtEpkugetn½rf μ ImanCMerA 14Em:t 
EdlCaCMerAeRCAdUcKñaénkMBg;Ep Cai Mep Thi Vai.  

tarag 5>3-1³ TMhMsþg;darrbs;k)a:l;kugetn½ 
Length Width Full load 
Overall (m) (m) draft(m)

10,000 139 22.0 7.9 500 - 890
20,000 177 27.1 9.9 1,300 - 1,600
30,000 203 30.6 11.2 2,000 - 2,400
40,000 241 32.3 12.1 2,800 - 3,200
50,000 274 32.3 12.7 3,500 - 3,900
60,000 294 35.9 13.4 4,300 - 4,700

100,000 350 42.8 14.7 7,300 - 7,700

TEU CapacityDWT

 
  RbPB³ OCDI 

tarag5>3-2³ TMhMsþg;darrbs;cMNtkugetn½r 
Self weight tonnage Length of berth Water depth of berth

DWT (t) (m) (m)
10,000 170 9 500 - 890
20,000 220 11 1,300 - 1,600
30,000 250 12 2,000 - 2,400
40,000 300 13 2,800 - 3,200
50,000 330 14 3,500 - 3,900
60,000 350 15 4,300 - 4,700

100,000 400 16 7,300 - 7,700

(Reference) Container
capacity (TEU)

 
    RbPB³ OCDI 
 

 ¬2¦ cMNt RORO 
 

 dUcEdl)anBiPakSaenAkñúgkarBüakrN_BItMrUvkarenAkñúgCMBUkTI 3 sar³sMxan;énkareRbIR)as;rfynþEdlRtUv)an 
dwkCBa¢Únedayk)a:l;kugetn½r rWk)a:l;dwkTMnijTUreTAenAeBlbc©úb,nñ nig RtUv)anbEgVreTACakardwkCBa¢Ún RORO 

rhUtdl;qñaMeKaledA. dUecñHcMNt RORO RtUv)ansßabnaenAkñúgkMBg;Ep. 
 

 ¬3¦ cMNtTMnijcak;Fars¶Üt nigTMnijTUeTA 
 

dUcTMnijcak;Fars¶Üt CacMNténBhueKalbMNgf μ InigRtUv)aneqøIytbnwgEpñkFMéntMrUvkarTaMgGs;eLIgeTAqñaM 
eKaledAénqñaM 2030. elIsBIenHeTAeTot zbnIyPNÐf μ ImYy sMrab;dak;kMenInénTMnijTUeTA dUcCa GgárRkGUb nig 
TMnijeragcRk EdlnigRtUvsßabna. 

 

¬4¦ cMNtEpeTscrN_ 
 

dUcEdl)anBiPakSaenAkñúgkarBüakrN_tMrUvkaréncracrN_GñkdMeNIrenAkñúgCMBUkTI 3 skþanuBlrbs;kMBg;Ep 
RkugRBHsIhnudUcCamUldæanrbs;TUkkMsanþmYyEdlmanlkçN³x<s; nig kMenInénk)a:l;kMsanþmkBIq¶ayEdlGac 
niyay)anfaCakarrMBwgTuk. dUecñHcMNtTUkkMsanþmYynigRtUv)ansþabna. eTaHbICakarsßabnaénm©as;km μsiT§icMNt 
EdlxMRbwgERbgelIk)a:l;kMsanþvaminR)akdBIeRBaH k)a:l;kMsanþenaHKWCakarrMBwgTukEtb:ueNÑaHedIm,IeTAelgkMBg;Ep 
kñúgkMLúgeBlrdUvekþA. dUecñHcMNtkMsanþKYrEtpÞúknUvbrimaNénTMnijmYycMnYn.  
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¬5¦ tMrUvkarénbrimaNRcaMcMNt 
 

Ep¥keTAelIkarBiBN_naxagelI cMNtkugetn½r2 nigcMNtTUkkMsanþ 1KYrEtRtUv)ansßabnaCafμI. ktþakMBUlén 
kardak;TMnijenAkñúgkMBg;EpRkugRBHsIhbnukñúgqñaMeKaledARtUv)an)a:n;s μanRbEhl 1>5 EdlenAEtx<s;CagkMBg;Ep 
dMbUg²vaRtUv)aneK)a:n;s μanfacMNtEpkugetn½rGacdak;TMnij RORO kñúgkMLúgeBlRbtibtiþkarrbs;kugetn½r 
RtUv)anp¥ak. TMnijTUeTAKYrEtRtUv)anpÞúk enAcMNtEpkugetn½r rWk¾ cMNtkMsanþGaRs½yelIRbePT TMnij. rUb 
5>3-1 )anbgðajnUvtarageBlénR)ak;bMNac;tamRbePTnimY²rbs;TMnij nigGñkdMeNIrEdlenATIenaH ¬kMBugsag 
sg;¦ nig KMeragcMNtfμ I. 
 
 
 
 
 
 
 
 
 
 
 
 
   erobcMedayRkumsikSaKeRmag 

rUb 5>3-1³ TMnij nigGñkdMeNIrEdlenATI enaH nig KMeragcMNtf μ I 
 

 ¬6¦ tMrUvkarénkarGPivDÆn_pøÚvcracrtamExSrTwk nigGagTwk 
 

 pøÚvcracrtamExSrTwknigGagTwkenABImuxcMNtkugetn½rfμ I KYreFVI[kan;EteRCAdl; 14 Em:tedIm,I[k)a:l; 
cUl)an 4>500 TEUs dUcnUvGVIEdleyIg)anbBa©ak;xagelI. eKalbMNgcMbgénsuvtßPaBpøÚvTwk nig bgáanUvkar 
kMBb;eRbg eRBaHEt)aTrbs;k)a:l; pøÚvcracrtamExSrTwkKYrEt BRgIkeLIgdl; 440Em:t EdlRtUvnwg 1>5 dgén 
LOA én k)a:l;kugetn½rd¾FMbMputmkkMBg;EpkñúgqñaMeKaledA. 
 

5>3>3> karCYsCul nigEklMGrzbnIyPNÐEpbc©úb,nñ 
 

¬1¦ lkçN³TUeTA 
 

kMBg;EpRkugRBHsIhnupÁt;pÁgbrikçarCaeRcInenAkñúgzbnIyPNÐEpsMrab;[GñkeRbIR)as;kMBg;Ep. zbnIyPNÐTaMg 
enaHRtUv)anpþl;[taMgBITsvtSr_1960dl;bc©úb,nñ. taMgBIqñaM 2003 mankarGPivDÆn_ya:gqab;rh½s CaBiess 
tamryHCMnYykarmRnþIGPivDÆn_EdlmkBI rdæaPi)alCb:un. CaTUeTA zbnIyPNÐcas;lMeGogeTArkkarxUcxat 
nigRDuteRDam EdlRtUv)aneRbobeFobelIkarGPivDÆn_fμIrbs;zbnIyPNÐ EdlerobcMya:gl¥ nigRtUv)anBicarNaelI 
RbsiT§PaB nigkareRbIR)as;eBjelj.  

 

ÉksarenHRtUv)aneKBiPakSa BIkarCYsCul nig karGPivDÆn_EdlmanenA zbnIyPNÐtamryHkar)a:n;s μanTUeTA 
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EdlekItecjBIkarviPaKelImUldæanRKwHénBt’rbs;zbnIyPNÐ EdlRtUv)an pþl;eday k>s>s CaBiesssMrab;Tak; 
TgCnsIuvil nig visVkrzbnIyPNÐenAkñúgkMBg;Ep karvas;Evgrbs; zbnIyPNÐEp¥keTAelIkarRtYtBinitüTUeTA nig 
karvinicä½y. kareq<aHeTArkkar)a:n;s μanRtUv)anvaytMéledaykarRbmUlBt’manrbs;zbnIyPNÐnigkareFVIkar[zb 
nIyPNÐRtUv)anvas;EvgedaykarRtYtBinitüTUeTA nigkarvinicä½yelImUldæanRKwHénckçúvis½ykñúgkarRtYtBinitüFatu 
sMxan;²nigkarBicarüelIBt’manrbs;zbnIyPNÐEdl)anmkBI k>s>s. lT§plénkar)a:n;rbs;zbnIyPNÐGaRs½y 
elIKMnUsbBa©ak;énkarsrubesckþImYycMnYn. elIsBIenHeTAeTot karsrubesckþI pþl;nUvkarENnaMmYycMnYndUceTAnig 
Gnusasn_EdlRtUv)anBicarNa.  

 

¬2¦ kar)a:n;s μanrbszbnIyPNÐ 
 

karbBa¢ak;dUcKñaenAkñúgkarRtYtBinitümun 5>2>2 kar)a:n;s μanrbs; zbnIyPNÐepþateTAelIviFIsaRsþmYyrbs; 
karRtYtBinitüTUeTAmYy nigkarvinicä½yEdleRbIR)as;taragRtYtBinitüTUeTAmYyedIm,IGPivDÆn_enAkñúgkarEckcayk,Ün 
rbs;CnCatiCb:unmYytamry³¥viTüasßanbec©kviTüaGPivDÆn_tMbn;eqñr (CDIT) 10 . karRtYtBinitünigkarvinicä½y 
RtUv)aneKGnuvtþedaykarbBa©ÚlkarRtYtBinitüedayckçúvis½ykñúgkarRbmUlnUvlT§plBI k>s>s Ep¥kelIFatuFmμta 
nigtaraglkçN³vinicä½yenAkñúgtaragsMxan;énzbnIyPNÐ. tarag 5>3-3 eBlbc©úb,nñlkçN³vinicä½yénkarRDut 
eRDamvabgðajya:gc,as;nUvGVIEdleK)anniyaykñúgk,Ün. lkçN³vinicä½y)ankMNt;man4kMriténlkçx½NÐrbs;dUc 
enAkñúgtarag. 

 

tarag 5>3-3³ karBicarNa nig karvinicä½yelI karRDueRDam énlkçN³vinicä½y 
 
 
 
 

 
 
    RbPB³ karrkSak,Ünbec©keTsrbs;zbnIyPNÐEpkñúgRbeTsCb:un 
 

 GaRs½yelIkarcat;cMnat;fñak;énkMritRDuteRDam nigk,ÜnEdl)anbgðajnUvviFIsaRsþkñúgkar)a:n;s μanelIeKal 
bMNgrbs;zbnIyPNÐ. karb:HBal;elIkarsMerccitþelIkMriténsuvtßPaBx<s;rbs;sar³sMxan;énzbnIyPNÐ kar)a:n; 
s μanelIlkçN³vinicä½yRtUv)andak;bnþbnÞab;elIkar)a:n;s μanrbs;zbnIyPNÐdUcEdl)anbgðajenAkñúgtarag 5>3-4. 

tarag 5>3-4 kar)a:n;s μanelIlkçNHvinicä½yrbs;zbnIyPNÐEdlCakarGnuvtþ 
Classification A B C D

Facility
Condition

Capacity and
performance
apparently lowered

Capacity and
performance might be
lowered, in case of
neglect

Continuous
observation required,
even no disturbance
confirmed for capacity
and performance

Satisfactory capacity
and performance
remained without any
defect

Assessment
Criteria

"a" is more than one
(1) and capacity and
performance of facility
are already lowered

Either "a" or "b" is
more than one (1) and
capacity and
performance of facility
might be lowered

Except for A, B, C All are "d"

 

RbPB³ karrkSak,Ünbec©keTsrbs;zbnIyPNÐEpkñúgRbeTsCb:un 
                                                      
10 viTüasßanbec©kviTüaGPivDÆn_tMbn;eqñr(CDIT)10 kMBg;Ep nig viTüasßansikSaRsavRCavGakasyanþdæan(PARIS), (2007), 

bec©keTsénkarEfrkSak,Ünrbs;zbnIyPNÐenAkñúgRbeTsCb:un (e)aHBumÖedayCnCatiCb:un)  

Level Condition of Member(s)
a Quality and performance conspicuously lowered
b Quality and performance lowered
c Disturbance started, but quality and performance not lowered
d No defect confirmed
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 1¦ RbBn§½pøÚvTwk nig GagTwk 
 

 tarag 5>2-5 bgðajBIlT§plénkar)a:n;s μanzbnIyPNÐrbs;RbB½n§pøÚvTwk nig GagTwksMrab;RbB½n§. rUb 
5>3-2bgðajBIlkçN³énTMhMCak;Esþgrbs; kardæanénkarRtYtBinitüelIkarEfrkSazbnIyPNÐ. dUcEdl)anbgðaj 
enAkñúgtarag kar)a:n;s μanpþl;enAcMNat;fñak; {D} Edlmann½yfa : kareBjcitþnUvsmtßPaB nigkarGPivDÆnenA 
EtmaneBjcitþ } eTAkan;zbnIyPNÐTaMgGs; elIkElg RtUv)aneKsnμt;fanigRtUv)anrkSaenACMerA 3 Em:Rt 
b:uEnþCMerABitR)akdKW 1>5 eTA 2>5Em:t. vaminEmnCakarbgðajsMxan;eTelIRbtibtiþkarCak;Esþg BIeRBaHRtwmEt nig 
k)a:l;ctenA basin nigRcaMgcMNt. dUecñH ebIKiteTA GtibrmaénsmtßPaBrbs;zbnIyPNÐsMrab;TUkFM² 
nigk)a:l;EdlGacctenAéf¶GnaKt vaRtUv)aneKkMNt;sMKal;fa tugboat basin minmankareBj ecjelIsmtßPaB 
nig karGnuvtþdUckar)a:n;s μan. 
 

tarag 5>3-5³ karvaytémøzbnIyPNÐTUeTA ¬pøÚvTwk nig)asaMg¦ 
 

 
 
 
     erobcMedayRkumsikSaKeRmag 

 

 
¬46¦RbB½n§TwkcUl  ¬47¦Tugboat Basin-1  ¬48¦Tugboat Basin-2 
 
 
 
 
 
 

 

¬49¦New Port Basin ¬50¦Container Berth Basin-1 ¬51¦ Container Berth Basin-2 

erobcMedayRkumsikSaKeRmag 

tarag 5>3-2³ lkçN³pøÚvTwk nig)asaMg 
 

2¦ karkarBarzbnIyPNÐ 
 

tarag 5>3-6 lT§plEdl)aneRCIserIseGayeFVIb:uEnþminTan;cab;epþImeFVIénkar)a:n;sμanelIkarkarBarrbs; 
zbnIyPNÐdUcCaTMnb;rlkxageCIg ¬xageCIg nigxagt,Úg¦ nigTMnb;rlk. rUb 5>3-3 bgðajBIlkçN³énTMhM 
Cak;Esþgrbs;kardæanénkarRtYtBinitüelIkarkarBarzbnIyPNÐ. dUcEdl)anbgðajenAkñúgtarag nigrUb kar)a:n; 
s μanelIkar)a:n;sμannanamandUcCa {A} }C}nig{D} TMnb;rlkxagt,Úg ¬xagt,Úg¦ mankar)a:n;sμanGaRkk;bMput 

Approrch
Channel

Tug Boat
Basin

New Port
Basin

Container
Berth Baisin

d a d d
d d d d
D A D D

Waterways & Basins

Assessment
Condition of Fairway or Basin

Depth

                                      Facility
    Insction Item

Remark
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BIeRBaHenAkñúglkçx½NÐmankMhusdUcCa kar)at;bg;EpñkkMTicf μ nig¼b¤ eRKOgbrikçasMrab;bMeBjdUcCakarBnül;kñúg 
rUb5>3-4. épñkénsßanPaBGacnigmanehtukarN_ekIt eLIgdUcmun eRBaHEtEpñkxøH min)anbMeBjRtUv)anBüÜrkar 
dMeNIrkarN_énkarsßabnaRbEhl 60°. TMnb;rlkxagt,Úg ¬xageCIg¦ mankarrlMrbs;kMTicf μ Ib:uEnþkarxUcxatenH 
vaminEmnnAkñúgdMNak;kalc,as;las;enaHeT. enAtMbn;TMnb;rlkxageCIgenAkñúgkMBg;Epcas;bgðajnUvkarmintam 
damelIkMhusmkdl;eBlbc©úb,nñ. 

 

tarag 5>3-6³ karvaytémøzbnIyPNÐTUeTA ¬zbnIyPNÐkarBar¦ 
 

North South
a c d
b d d
A C D

Damge

Protective Facilites

Movement, Dispersion, Settlement

Assessment

North Breakwater South
Breakwater

Remark
                                                 Facility
   Insction Item

 

      erobcMedayRkumsikSaKeRmag 

 
(1) North Breakwater (N)-1 

(nearly original section portion) 
(2) North Breakwater (N)-2

(lacking stone fills portion)
(3) North Breakwater (N)-3

 
(4) North Breakwater (N)-4 

(no stone materials exist) 
(5) North Breakwater (N)-5

(south tip of north breakwater (N) )
(6) North Breakwater (S)-1

 
(7) North Breakwater (S)-2 

 
(8) North Breakwater (S)-3 (9) North Breakwater (S)-4

 
(10) South Breakwater-1 

 
(11) South Breakwater-2 (12) South Breakwater-3 

erobcMedayRkumsikSaKeRmag 

tarag5>3-3³ lkçN³zbnIyPNÐkarBar 
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erobcMedayRkumsikSaKeRmag 

tarag 5>3-4³ lkçN³TMnb;rlkPaKxageCIgtamkarGegátCak;Esþg 
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 3¦ zbnIyPNÐcgBYr 
 

 dUcEdl)ansegçbenAkñúgtaragénzbnIyPNÐEpenAkMBg;EpRkugRBHsIhnuEdlman5zbnIyPNÐcgBrenAeRka
myutþaFikarrbs; k>s>s. kar)a:n;sμanenHRtwmEt 4zbnIyPNÐcgBYrtaMgEtBIenAEpcas;CaBiess dUc)anbgðaj 
enAkñúgEpñkmun 5>2>2. 
 

 tarag 5>3-7 bgðajnUvlT§plénkar)a:n;sμanrbs;zbnIyPNÐcgBYr 4 d¾éTeTot³ RcaMgcMNtf μ I 
cMNtkugetn½r RcaMgcMNtk)a:l;seNþag nigEpeRbg. rUb 5>3-5 )anbgðajR)ab;BIlkçx½NÐénkarrdæanc,as;las; 
énkarRtYtBinitürbs;zbnIyPNÐcgBYr. dUcEdl)aneXIjenAkñúgtarag nigrUb kar)a:n;sμanpþl;nUvlT§pld¾ 
Gs©arüén {A} rW{B}eTACaRcaMcMNtf μ I cMNtkugetn½r nigEpeRbg. RcaMgcMNtfμ IRtUv)an)a:n;sμanCamYyniglkçN³ 
énkarfycuHsmtßPaB nigkarGnuvtþrbs;Can;fñak;EdlshkarKñaCYyTb; nigshkarKñaeFVICas<an; elIGVIEdl)an )at; 
nigEbk)ak;. sMrab;cMNtkugetn½r dMeNaHRsayrbs;pøÚvGakasyanRtUv)anesIubGegátCaBiess enAEpñkpÞúk 
hYsehtu. EpeRbgRtUv)an)a:n;s μanfamansPaBGaRkk;BIeRBaHvamankarfycuHénsmtßPaB nigkMritkarGnuvtþCa 
eRcInelIRbB½n§karBarEdlmankar)at;bg;nUvEpñkepSg²mYycMnYn dUcCamankarEbk)ak;nUvkarshkarKñakñúgkarCYy 
Tb;sáat; karxUcxat nigsñameRbHelIsMNg;GaKarxagelI¼EKm nigman spalling  CaeRcInenAEpñkxageRkam. 
K μankMhusBiessNaEdlRtUv)anGegátsMrab;RcaMcMNt  tug  boat  CamuneT eRBaHEtkarfycuHCajwkjab;énkar 
eRbIR)as;eRcIn nig tMbn;Edlpþl;plRbeyaCn_RtUv)anRKb;dNþb;eday breakwater. 
 

tarag 5>3-7³ kar)a:n;s μanelIkarGnuvtþTUeTArbs;zbnIyPNÐ ¬zbnIyPNÐcgBYr¦ 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Project Team 

 
 4¦ kardwkCBa¢Únrbs;zbnIyPNÐ 
 

 tarag 5>3-8 lT§plenAeBlbc©úb,nñénkar)a:n;s μanrbs;zbnIyPNÐénkardwkCBa¢Únrbs;zbnIyPNÐ dUcCa 
pøÚvkMBg;Epxaglic pøÚvkñúgxageRkayXøaMelx 3/ 4 nwg 5 nigRckcUlpøÚvkñúgsMrab;cMNtkugetn½r. rUb 5>3-6 
bgðajBIlkçx½NÐénkarrdæaCak;EsþgénkarRtYtBinitüelIkardwkCBa¢Únrbs;zbnIyPNÐ. dUc)anbgðajenAkñúgtarag 
nig rUbkarbgðajpøÚvTaMgGs;minmankMriténkarxUcxatCaBiesssMrab;karGnuvtþenaHeT elIkElgEtpøÚvkñúg;cMNtkug 
etn½r. dMeNaHRsaymYycMnYnénkarcak;eRsHRCugcBa©wmfñl;RtUv)aneKGegátelIEpñkxaglic. 
 
 

Level Assessment Level Assessment Level Assessment Level Assessment

d D d D - - d D
c C c C d D C C
c C c C c C a A  

Ladder a A d D - - - -
a A - - - - a A
c C c C d D d D
c C b B d D - -
b B c C c C  

c C d D d D
Underneath a A  

Upper/Side b B
N/A N/A Undone, not available

c C
Concrete Pile
Access Bridge

Fender System

Superstructure

Boddy Concrete

Pier Type

Remark
New Quay Container Berh Tug Boat Quay Oil Jetty

 

                                                                Facility
    Insction Item

Mooring Facilities

Gravity Type

Apron
Quay Alighment
Concrete Curb

Mooring Bollard
Drainage System

Copping Concrete
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 tarag 5>3-8³ karvaytémøBIzbnIyPNÐlkçN³TUeTA ¬zbnIyPNÐdwkCBa¢Ún¦ 
 

Source: Project Team 

 
 
 
 
  erobcMedayRkumsikSaKeRmag 

 

 
(1) New Quay-1 

(quay line) 
(2) New Quay-2

(mooring bollard)
(3) New Quay-3 

(missing ladder) 

 
(4) New Quay-4 
(broken concrete curb) 

(5) Container Berth-1
(overview)

(6) Container Berth-2 
(berth line/fender/ladder, etc.)

 
(7) Container Berth-3 

(apron settlement) 
(8) Container Berth-4

(mooring bollard)
(9) Tugboat Quay-1 

(overview) 

 
(10) Tugboat Quay-2 

(quay line/fender/mooring rings, etc.) 
(11) Tugboat Quay-3

(apron)
(12) Oil Jetty-1 

(overview) 

 
(13) Oil Jetty-2 

(superstructure: upper view) 
(14) Oil Jetty-3

(superstructure: side view)
(15) Oil Jetty-4 
(broken concrete curb)

Level Assessment Level Assessment Level Assessment Level Assessment Level Assessment

Pavement c C c C c C c C b B
Gurdrail - - - - - - - - - -
Drainage System c C c C c C c C d D  
Lighting System d D d D d D d D d D

Internal Road
(for Conatainer Terminal)

Transportation Facilities

Remark
                     Facility

Insction Item
West Port Road

Internal Road behind Warehouse
No.3 Nos 4&5

Access Road
(for Cotnaier Terminal)
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(16) Oil Jetty-5 

(superstructure: underneath view) 
(17) Oil Jetty-6

(missing fender system)
(18) Oil Jetty-7 

(rusted bollard) 

RbPB³k>s>s nigRkumGñksikSaKeRmag 
 

rUb 5>3-5³ lkçN³zbnIyPNÐcgBYr 

 
(1) West Port Road-1 

(AC pavement) 
(2) West Port Road-2

(rotary junction)
(3) West Port Road-3 

(ILB pavement) 

 
(4) Internal Road-1 
(entrance to internal road) 

(5) Internal Road-2
(behind warehouse No.3)

(6) Internal Road-3 
(behind warehouses Nos. 4&5)

 
(7) Access Road 

(toward Gate No.3) 
(8) CY Internal Road-1

(ILB pavement)
(9) CY Internal Road-2 
(ILB pavement partially settled)

erobcMedayRkumsikSaKeRmag 

rUb 5>3-6³ lkçN³zbnIyPNÐdwkCBa¢Ún 

 5¦ RbePTénTMnijzbnIyPNÐ 

 tarag5>3-9 bgðajBIlT§plénkar)a:n;sμanrbs;zbnIyPNÐsMrab;TIlanénTMnijkugetn½rEdlpÞúkkñúgzbnIy 
PNÐ. rUb 5>3-7 lkçx½NÐCak;EsþgénkarrdæanEdl)aneRCIserIseGayeFVIb:uEnþminTan;cab;epþImeFVIénRbePTzbnIy 
PNÐ. dUcEdl)anbgðajkñúgtarag nig rUb TIlankugetn½rEdlmandMeNaHRsayEdlmines μ IrPaBKñaénkarcak;eRsH 
cieBa©ImpøÚvenACMuvijtMbn;xaglicrbs;TIlankugetn½renAkñúgEpñkpÞúkTMnijeRcInEdlRtUv)aneRbIR)as;edaydgeyagenA 
Ep nigeKalkarN_énkarepÞreRKOgsÞÚc. 
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 karcuHGegátCak;EsþgénkarepÞreRKOgsÞÚc nigkkarbegáItFñwmkugetn½r BYkeKminmandMeNaHRsaybEnßm. kar 
bdiesFTaMgenHRtUv)anKaMRTeday lT§plénkarsMruHsMrYlrbs; k>s>s. 

dUecñHehIy enAEpñkéncBa©wmfñl;ebtugmandUcCa karrkSaénsikçasilaminmansar³sMxan;énkarxUcxatelI 
RbtibtþikarCak;Esþg.  

tarag 5>3-9³ karvaytémøzbnIyPNÐTUeTA ¬zbnIyPNÐEbgEckTMnijtamRbePT¦ 

Level Assessment

Pavement b B
Continer Foundation d D
Transfer Crane Foundation d D  
Drainage system d D
Water Supply & F.F. System d D
Power Supply System d D
Lighting System d D
Gurdrail - -
Landscaping - -
Gate & Fence d D

                                                       Facility

   Insction Item
RemarkConteiner Yard

Cargo Sorting Facilities

 

        erobcMedayRkumsikSaKeRmag 

 

 
(1) Container Yard-1 

(RTG foundations/ILB pavement) 
(2) Container Yard-2

(rainwater pooled)
(3) Container Yard-3 

(partially depressed) 

erobcMedayRkumsikSaKeRmag 

tarag 5>3-7³ lkçN³TIkEnøgzbniyPNÐEbgEckTMnijtamRbePT 
 

 6¦ zbnIyPNÐsþúkTMnij 
 

 tarag 5>3-10 bgðajBIlT§plénkar)a:n;sμanzbnIyPNÐsMrab;TIlanpÞúkxageRkayXøaMTMnijelx 3 4 nig 
5énkarpÞúkzbnIyPNÐ. rUb5>3-8 lkçx½NÐCak;EsþgénkarrdæanEdl)aneRCIserIseGayeFVIb:uEnþminTan;cab; 
epþImeFVIelI tow (2) karpÞúkzbnIyPNÐ. dUcEdl)anbgðajenAkñúgtarag nigrUb ral;TIlanTaMgGs;minmankMrit 
énkarRDuteRDamBiesssMrab;karGnuvtþénRbePTnimYy²eT. rUb 
 

 pøÚvebtugmYycMnYnmankarrlat; nigmansñameRbHtUc² b:uEnþkarrlat; nigsñameRbHtUc²enaHmankarxUcxattic 
tYcenAkMritkargarCYsCulénkarEfrkSa ordinal. 
 

 tarag 5>3-11 karbgðajnUvlT§plénkar)a:n;s μanzbnIyPNÐsMrab;XøaMg 1/ 2/ 3/ 4 nig 5 énkarpÞúk 
zbnIyPNÐ. rUb 5>3-9 enAeBlbc©úb,nñlkçx½NÐCak;EsþgénkarrdæanénkarGnuvtþrbs;XaøMg. dUcEdl)an 
bgðajenAkñúgtarag nigrUb cMNat;fñak;énkar)a:n;sμanelIkarsßabnaebtugdUc {B} CamYynigkarfycuHén smtßPaB 
nigkarGnuvtþCaBiess eRBaHEtkareFVsRbEhs CaBiessCBa¢aMgebtugénXøaMgTMnijTaMgGs;. sñameRbHBIr 
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rWbIRtUv)anlab;BIeRkACBa¢aMgGaKarenAkñúgRKwHénExSbBa©Úl. dMbUlbnÞH)ateRKagEdlEfbénkarsßabnaminRtUvman 
karRDúTeRDamxøaMgeTenAeBlbc©úb,nñ.  
 

tarag 5>3-10³ karvaytémøzbnIyPNÐTUeTA ¬zbnIyPNÐsþúk/ TIlansþúk¦ 
 

     
 
 
 
 
 
 
      erobcMedayRkumsikSaKeRmag 

 

  
(1) Storage Yard 1-1 

(behind warehouse No. 3) 
(2) Storage Yard 1-2

(behind warehouse No. 3)
(3) Storage Yard 1-3 

(behind warehouse No. 3)

 
(4) Storage yard 2-1 

(behind warehouses Nos. 4&5) 
(5) Storage yard 2-2

(behind warehouses Nos. 4&5)
(6) Storage Yard 2-3 

(behind warehouses Nos. 4&5)

erobcMedayRkumsikSaKeRmag 
rUb 5>3-8³ lkçN³TItaMgzbnIyPNÐsþúk ¬TIlansþúk¦ 

 
tarag 5>3-11³ karvaytémøzbnIyPNÐTUeTA ¬zbnIyPNÐsþúk/ XøaMgTMnij¦ 

 
 
 
 
 
 
 
 erobcMedayRkumsikSaKeRmag 

 
 

Level Assessment Level Assessment Level Assessment Level Assessment Level Assessment

Concrete Sturucuture b B b B b B b B b B
Steel Structure c C c C c C c C c C
Seawage System - - - - - - - - - -  
Water Supply System - - - - - - - - - -
Power Supply System d D d D d D d D d D
Lighting System c C c C c C c C c C

Warehouse
No.2

Warehouse
No.3

Warehouse
No.4

                                  Facility

   Insction Item

Storage Facilities

Remark
Warehouse

No.5
Warehouse

No.1

Level Assessment Level Assessment

Pavement c C c C
Continer Foundation - - - -
Transfer Crane Foundation - - c C  
Drainage system c C d D
Water Supply & F.F. System - - - -
Power Supply System d D d D
Lighting System d D d D
Gurdrail - - - -
Landscaping - - - -
Gate & Fence c C d D

                                                       Facility

   Insction Item

Cargo Sorting Facilities

Remark
Storage Yard behind Warehouse

No.3 Nos 4&5
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(1) Warehouse No. 1 

(RC/Steel framed structure) 
(2) Warehouse No. 2

(RC/Steel framed structure)
(3) Warehouse No. 3 

(RC/Steel framed structure)

 
(4) Warehouse No. 4 

(RC/Steel framed structure) 
(5) Warehouse No. 5
(RC/Steel framed structure) 

(6) Warehouse Concrete Wall-1
(cracked concrete wall)

 
(7) Warehouse Concrete Wall-2 

(cracked concrete wall) 
(8) Warehouse Concrete Wall-3

(cracked concrete wall)
(9) Warehouse Concrete Wall-4

(cracked concrete wall)

erobcMedayRkumsikSaKeRmag 

rUb 5>3-9³ lkçN³TItaMgzbnIyPNÐsþúk ¬XøaMTMnij¦ 

 7¦ zbnIyPNÐepSg² 
 tarag 5>3-11 karsegçbnUvlT§plénkar)a:n;s μanzbnIyPNÐrbs;zbnIyPNÐd ¾éTeTot dUcCa snþisux 
zbnIyPNÐénkMBg;Ep GaKarFm μtarbs;kMBg;Ep sBaØaCMnYynavacrN_ nig kEnøgføwgLannwgTMgn;pÞúkrbs;va. rUb 
5>3-9 pþl;nUvlkçx½NÐkarrdæanCak;EsþgénkarGnuvtþrbs;zbnIyPNÐepSg². dUcEdl)anbgðaj kñúgtarag nigrUb 
kar)a:n;s μanpþl;nUvcMNat;fñak; {A} bBa¢ÚneTA VTMS énGaKarrdæ)al nig {C{ rW{D} bBa¢ÚneTAsßabna b¤ bBa©ÚleTA 
zbnIyPNÐd ¾éTeTotkñúgqñaM2008. eTaHbICaRckTVaelx 1 nigelx2 cas; CagRckTVaelx3 k¾vaminmankar 
RTuDeRTamEdlKYr[kMNt;sMKal;EdlenAeBlbc©úb,nñ. eTaHbICakaemra: CCTV RtUv)anxUceday epøkbenÞark¾eday 
RbB½n§kaemra:RtUv)aneKCYsCuseyagtamBt’mancugeRkayEdl)anpþl;eday k>s>s. CCTV RtUv)anbBa©ÚleTA 
kñúgGaKarrdæ)albMeBjmuxgareRcIn eRBaHExSrkabGubTicEdl)anP¢ab;eTAkan;ra:darEdlRtUv)ankat;pþat;edayécdnü 
edaysarskm μPaBsßabnaenAkñúgtMbn;kMBg;Ep. 
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tarag 5>3-12³ karvaytémøzbnIyPNÐTUeTA ¬zbnIyPNÐepSg²¦ 
 
 

 

 

 

 

 

 

erobcMedayRkumsikSaKeRmag 
 

 
(1) Administration Building 

(RC, PAS office) 
(2) Maintenance Workshop

(RC/steel framed structure)
(3) Utility Building-1 

(RC, pump house) 

 
(4) Utility Building-2 

(Generator & power supply bldg.) 
(5) Gate No. 1

(RC)
(6) Gate No. 2 

(RC) 

 
(7) Gate No. 3 
(Steel framed structure) 

(8) X-ray Scanning Building
(RC)

(9) Container Checking Building
(RC, gamma-ray scanning system)

 
(10) Navigation Aids-1 

(Red buoy) 
(11) Navigation Aids-2

(Navigation light)
(12) Navigation Aids-3 
(spare buoys at old port apron)

 
(13) Weighbridge (14) CCTV System-1 (15) CCTV System-2 

Level Assessment Level Assessment Level Assessment Level Assessment Level Assessment Level Assessment Level Assessment Level Assessment

Concrete Sturucuture c C c C c C c C c C - - - - c C
Steel Structure - - d D - - - - - - d D c C c C
Seawage System d D d D d D - - - - - - - - - -  
Water Supply System d D d D d D - - - - - - - - - -
Power Supply System d D d D d D d D d D d D - - d D
Lighting System d D d D d D d D d D d D d D d D
VTMS a A - - - - - - - - - - - - - -
CCTV System c C - - - - c C c C c C - - - -
Perimeter Fence c C - - - - c C c C c C - - - -

Weigh
Bridge

                           Facility

   Insction Item
Remark

Admin.
 Building

Gate
No.1 No.3No.2

Maintenace
Workshop

Utilitiy
Buildings

Other Facilities
Navigation

Aids
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 (CCTV camera) (CCTV control room)

 
(16) VTMS 

(Control room) 
(17) Perimeter Fence-1

(Cyclone wire-type)
(18) Perimeter Fence-2 

(Concrete wall type) 

erobcMedayRkumsikSaKeRmag 

rUb 5>3-10³ lkçN³TItaMgzbnIyPNÐepSg² 

 8¦ esckþIsnñidæan 
 

 Ep¥kelIkarbBa¢ak;xagelIénkar)a:n;sμanzbnIyPNÐ karsnñídæanRtUv)anbgðajdUcxageRkam³- 
 

 pøÚvTwk nig cMNt³ cMNtnavaseNþagminmankarEfrkSanUvEpñkCMerAedImsMxan; b:uEnþsßanPaBminmankar 
b:HBal; Cak;c,as;enA elIRbtibtþikarCak;Esþg. vaRtUv)aneK]bmafavamanCMerATwkrak;BIeRBaHEtkgVHxat;kar EfrkSa 
EdlykecjBIsmuRT.   
 

 zbnIyPNÐkarBar³ TMbn;karBarTwkrlk ¬xageCIg¦ CaEpñkminTan;)anbMeBj vahak;bIdUcCa)at;bg;nUv 
eRKOgbrikçabMeBjnUvkEnøgBImunenAelIénTMbn;karBarTwkrlk EdlRtUvnigkMBs;rlkEdlvaTMngCamcUl 
mktMbn; kMBg;EptamEpñkxUcxatkñúgkMLúgeBlEdllkçx½NÐGakasFatuGaRkk;. 
 

 zbnIyPNÐcgBYr³ RcaMgcMNtfμ IEdlmanbBaðaGs©arümYycMnYnrYmbBa©ÚlTaMgkar)at;bg;fñak;² nigkarxUc 
xaténTMnb;ebtug nig ebtugeRBaHEtkarxUcxatBIkarcas;. cMNtkugetn½rmanRtwmEtmYycMnYnenAelItMbn; 
Gakasyanþ EdlEdlGacCaehtuedayp©g;sμartIelIcMnuckarpÞúkrbs;rfynþ nigeRKOgbrikçakarelIkdak; 
TMnij. kMBg;EpeRbgmanbBaðac,as;las;mYyCamYyniglkçx½NÐén karsßabnaRbB½n§ karBar ebtugrwgmaM 
nig ]bricnasm<½n§eRBaHEtkarRDuteRDammkBIkarcas; nig kgVHxat;karEfrkSa. 
 

 kardwkCBa¢Únrbs;zbnIyPNÐ³ pøÚvkñúgrbs;cMNtkugetn½rmancMENkKYr[)armÖelIceBa©Imfñl; eRBaHEtkar 
eRbIR)as;jwkjab;edayrfynþseNþag nigeRKOgbrikçaelIkdak;TMnijd¾éTeTot. 
 

 RbePTTMnijzbnIyPNÐ³ pøÚvkñúgdUcKñasMrab;cMNtkugetn½r TIlanfñl;kugetn½rmanEpñkKYr[)armÖmYycMnYn 
rvagmUldæanRKwHebtug RTG  nig¼rW mUldæanRKwHebtugCaeRcIn. vaGaceRBaHEt\T§iBlénkarminBicarNa 
elIbøg; )a:raEm:tEdlpÞúkrYc.  
 

 karpÞúkrbs;zbnIyPNÐ³ RKb;XøaMgTaMgGs;RtUv)anmanviFankartbt ehIynigCBa¢aMgebtugmansñameRbH 
enAelIExSrrYmBa©ÚlénRKwH. 

 

 zbnIyPNÐepSg²³ rdæ)alEdlenAkñúg VTMS GaKarEdlmankarxUcxateRBaHEtmin)anP¢ab;ExSrBUr. 
 

 ¬3¦ Gnusasn_ 
karBicarNarxagelI karRbRcas;elIkarvas;EvgRtUv)anpþl;Gnusasn_Ep¥keTAelIkMriténkarxUcxat³ 
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 karsþaeLIgvijCabnÞan;³ EpeRbgTamTarkarmansm,TaCabnÞan;vij BIeRBaHvasßitenAkñúgkarxUcxatya:g 
xøaMg eRBaHEtkareFVsRbEhs. viFankartbt CaBiesssMrab;karCYsCulebtug EdlRtUv)aneFVIeLIg 
GaRs½yelIkarENnaMkñúgtarag 5>2-16. edIm,ICIvitesvakm μrbs;BYkeKmankarlatsn§wgPaKeRcInviFI 
saRsþEdlRtUv)anGnuvtþKWEpñkénkareFVIeLIgvijCamYynigRKwH[)anRKb;RKan;edIm,Ieq<aHeTArkk)a:l;eKal 
edA. vaRtUv)anGac[Gnuvtþ mortal spray eTAEpñkxageRkam nig KMrbebtugEdlmankMritx<s;énkavviTüa 
saRsþ vaeTAkan;kMhusd ¾éTeTot rbs;smaCikénkarsßabna. 
 

 sm,Tavij³ TMnb;rlk xageCIg XøaMgTMnij nig VTMS enAkñúgGaKarrdæ)almankarFøak;cuHeRkam TMnij 
{kaysm,Tavij}. TMnb;rlk  mantMrUvkarEpñkebIkarCYsCulya:gehacNas;CakEnUøgEdlmaneRKOg 
brikçax<s;EdlRtUv)an)at;bg;edaykarbMeBj[RtUvnUvkarvivtþn_EdlTak;TgnigeRKOgbrikçaf μ Irbs;fμ. CBa¢aMg 
ebturbs;XøaMgRtUv karmankarCYsCulsñameRbHdUcCa karbBa©Úlkav bMeBjebtug[eTACacMENk v‐cut 
[eTACacMENkdM² nigkareFVIebtugeLIgvij.l. ExSrGubTicEdlP©ab;eTAra:da ehIynig VTMS caM)ac; 
RtUv)antP¢ab;eLIgvijedayGñkman bec©keTsCMnaj rWRtUv)anCMnYs. 
 

 karEfrkSabUrNsMxüa³ karGegátTaMgGs;éncMNtnavaseNþag mandUcCa RcaMcMNtf μ I cMNtkugetn½r 
pøÚvkñúgnigTIlansMrab;TMnijrbs;cMNtkugetn½r. karEfrkSatamlMdab;énkar)arecj¼dMeNIrkareLIgvijén 
FatuEdl)an)at;bg; RbsinebIcaM)ac;CYsCulebtugeLIgvij nigkareFVIRKwHeLIgvijénfñl; ILB CaerOy² 
caM)ac;RtUvkar eBlevlakñúgkarEfTaM.  

 

5>3>4> tRmUvkarTMhMdIsRmab;GPivDÆn_]sSahkmμ 
 

 rUb 5>3-11 eRbobeFobrUbragTIkEnøgrbs;kMBg;EpRkugRBHsIhnu ¬xagsþaM¦ nigkMBg;EpFmμta ¬xageqVg¦. 
CaTUeTA kMBg;EpmYyCaTIkEnøgPsþúParén]sSahkmμ nig plitkr EdleRcInEteRbIR)as;karRbmUl pþMúrbs;kMBg;Ep 
vaRtUv)aneKsNæanenAkñúgkMBg;EpmYy. skmμPaBrbs;tMbn;enHdUcCatMbn;karBarmYyrvagtMbn; kMBg;Ep ni tMbn;TI 
Rkug. RbeTsmYycMnYndUcCaRbeTsCb:undak;kMhitelIkareFVInKrrUbnIykm μ niglMenAdæan b¤ ]sSah_kmμmYyEdl 
min)armμN_elIskm μPaBkMBg;EpenAkñúgtMbn;kMBg;EpmYy. enARkugRBHsIhnu eTaHbICaminmantMbn;kMBg;Ep nig]sSa 
hkmμEdlTak;TgnwgkMBg;EpRtUv)an)acsacenAkñúgtMbn;TIRkug b¤ tMbn;EdlmanRbCaCnrs;enA. rUbragTIkEnøgén 
RkugRBHsIhnu. enHKWCamUlehtuénplb:HBal;GviC¢manrbs;kMBg;EpelIskmμPaBenATIRkugdUcCakarsÞHcracrN_ 
enAkMBg;Ep. 
 

 vamansar³sMxan;elITMrg;ényuT§saRsþrbs;tMbn;kMBg;EpenARkugRBHsIhnu nig enAtMbn;]sSah_km μEdlTak; 
TgnigkMBg;EpsMrab;karRbkYtRbECgrbs;kMBg;Ep nig sMrab;karsRmuHsRmYlrvag skmμPaBkMBg;Ep nigskm μPaB 
TIRkug. dUecñHvaRbEhlCamanPaBxusKñaelITMrg;éntMbn;kMBg;EpEdlmanenAtMbn;dIeKakBIeRBaHtMbn;enACMuvijkMBg;Ep 
mankareFVInKrrUbnIykmμrYmmkehIy. dUecñHehIy TMrg;éntMbn;kMBg;EpmankarmWugmat;kñúgkarTTYl)anmkvijnUvdIFøI 
f μ IxageRkaycMNtkMBg;Ep nig eRbIR)as;tMbn;EdlmincuHsRmugKñasMrab;]sSah_kmμEdlTak;TgnwgkMBg;Ep. RbEvg 
tMbn;kMBg;EpEdlenAxageRkaycMNtEpya:gehacNas;k¾ 1 KILÚEm:tEdr. 
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 erobcMedayRkumsikSaKeRmag 

rUb 5>3-11 kareRbobeFobsNæanrUbragrbs;kMBg;EpRkugRBHsIhnu¬xagsþaM¦ 
nigkMBg;EpFmμta ¬xageqVg¦ 

 

 enARkugRBHsIhnu karGPivDÆn_rbs;tMbn;esdækic©BiesstamryHGñkvinieyaKÉkCnmankarGPivDÆn_elOnCag 
karBüakrN_rbs; {GñksikSaenAtMbn;GPivDÆn_sMrab;PñMeBj rebogénkarrIklUtlas;rbs;RkugRBHsIhnu} nigtMbn; 
esdækic©Biess nigkarGPivDÆn_]sSah_kmμd¾éTeTogEdleFVI[ekIteLIgrh½seq<aHeTArkqñaMeKaledA. CaBiess 
sMrab;brimaNénkarBRgIk]sSah_kmμdIFøI vaGaceFVIeTA)anGaRs½yelIkarvinieyaKÉkCn dUecñH k>s>s KYrEtEbg 
EcknUvEpñkmYyénkarTTYl)anmkvijnUvtMbn;kMBg;EpEdlmincuHsRmugKñasMrab;plitkmμ EdlGaRs½yelICMerArbs; 
kMBg;EpdUcCadMeNIrkarnaMecj.  
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5>4> kEnøgTMenrsRmab;karGPivDÆn_Ep 
 

5>4>1> EpnkareRbIR)as;dI nig)asaMgenACMuvijkMBg;Epbc©úb,nñ 
 

 ¬1¦ tMbnEdnTwk 
 

 1¦ enAeRkAkMBg;Ep 
 

 kñúglkçnþik³rbs;km<úCaBuMmankMNt;BIsiT§iensaT b¤ shKmn_ensaTGIVeT. GnuRkwtüsþIBIkarsiT§iTwkRtUv)anRb 
kasmþgenATsSvtSr_qñaM 1950 Etc,ab;enHRtUvrlub)at;eTAvijenAsm½yclaclsRgÁmsIuvilénrbbb:ulBt ehIy 
cab;taMgBIeBlenaHmkBMumankarerobcMtaMgCafμ IeLIgvijeT. enAtamtMbn;eqñrsmuRT mankaryl;eyaKrbs;GaCJaFr 
mUldæanelIGñkRbkbrbrensaTkñúgkarkMNt;BIEdnensaT. enAextþRBHsIhnu manPUmiensaTFM²bIrkEnøgenAdac; 
BIKña kñúgenaH PUmiTMbn;rlkkñúgkMBg;EpRkugRBHsIhnumanEdnensaTFMTUlayCageK. ¬rUb 5>4-1¦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RbPB³ GKÁGFikardæanrdæ)alensaTsmuRT b:usþ×rdæ)alEbgEckelaensatextþkMBg;esam RksYgksikmμ ensaT nigrukçaRbmaj; 
British Admiralty Charts RkumsikSaKeRmag 

rUb 5>4-1³ EdnensaTénPUmiensaTTaMgbIenAextþRBHsIhnu 
 

 2¦ enAkñúgkMBg;Ep 
 

 dUcmanbgðajkñúgrUb 5>4-4 manTMbn;TwkEtmYyKt;ebIkeTAsmuRT ehIydUcenH TMnijBsþúPar k)a:l; nignava 
rbs;kMBg;Ep nigkaNUtensaTKWecjcUlRckTMbn;TwkenHEtmYy EdlenHCabBaðakgVl;sRmab;suvtßiPaBkMBg;Ep. 
 

 RbCaensaTClvb,kmμRbkbrbrrbs;xøÜnkñúgtMbn;EpdUcKñaCamYykaNUt¼k)a:l;epSgeTotEdr. manRbCaBl 
rdærs;enAkñúgTIRkugeRkAEdnsmtßkic©rbs; k>s>s eFIVdMeNIreTAmkEk,²rkEnøgkarBarenAtamTMnb;Twk edayK μankar 
GnuBaØati b¤ RBmeRBogBI k>s>s enaHeT. RbCaBlrdæsrub 102 nak; ¬Rbus 88 nig RsI 14 nak;¦ mkBI 21 RKY 
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sarRbkbrbrClvb,kmμ ¬ciBa©wmRtIkñúgsmuRT¦ kñúgtMbn;enH EdlmanrhUtdl; 973 kEnøg. RTugeFIVClvb,kmμTMhM 
CamFüm 9>6m2 ¬rUb 5>4-4¦. 
 

 ¬2¦ tMbn;dIeKak 
 

 1¦ ExSeqñrénextþRBHsIhnu 
 

 extþRBHsIhnueKcat;TukCatMbn;TIRbCMuCnmanmnusSrs;enAeRcIn RKb;dNþb;RbEhl 15>000 ht b¤ 6% én 
épÞdIsrubrbs;extþRBHsIhnu. PUmiPaKeRcInfitenAtampøÚvCatielx 3 nig 4. dIxøHenAtampøÚvCatiTaMgenHCavaERs 
RKb;dNþb;RbEhl 7>800 ht b¤ 3% énépÞdIextþsrub. eTaHy:aNa tMbn;éRBeQIsrubkñúgextþenHenAmanTMhMFM 
es μ Ir 81% énépÞdIextþTaMgmUl. 
 

 

 

 

 

 

 

 

 
RbPB³ CMerOnRbCaCnqñaM 2008 NIS karsikSaBIyuT§saRsþCatieFIVsmahrN½km μtMbn;eqñr nigEpnkaremrbs;extþRBHsIhnu 
sRmab;karGPivDÆn_RbkbedayecrPaB ¬2009-2010¦ RkumsikSaKeRmag 

rUb 5>4-2³ kareRbIR)as;enAExSeqñrenAextþRBHsIhnu 
 

 2¦ Ednsmtßkic© k>s>s 
 

 RbBn§½kmμsiT§idIFøIenAkm<úCaRtUv)anbMpøajedaysRgÁamsIuvil ehIy)ankøayCabBaðaGs;CaeRcInqñaMcMeBaHkarEdl 
min)anerobcMeLIgvij. RbBn§½pþl;kmμsiT§idIFøIk¾BMuTan;manenAeLIyenAkm<úCa11. sBVéf¶ va)ankøayCabBaðad¾sμ úK 
s μajmYy enAeBlmankMenInesdækic© nigesßrPaBsgÁm ¬eyageTAelIEpñk 5>10>2 ¬1¦¦. 
 

 kñúgbribTenH k>s>s manRbvtiþerOgra:vCMelaHBak;Bn§½nwgRBMEdnkñúgEdnsmtßPaBkic©rbs;xøÜnenAGMLúg nig 
eRkaysRgÁamsIuvil. cugeRkay12 GnuRkwtü enAqñaM 2000 nig 2009 )anbBa©b;vivaTCamYyGPi)alextþRBHsI 

                                                      11KeRmagerobcMRbBn§½pþl;kmμsiT§idIFøIeK)aneFIVenAR)aMqñaMenaH edaymanCMnYyBIGgÁkar GTZ ehIyKeRmagsakl,gcuHbBa¢IdIFøI)an 
GnuvtþenAextþbnÞaymanC½y EtminTan;dl;extþRBHsIhnuenAeLIyeT. 
12GnuRkwtüsþIBIkarGPivDÆn_tMbn;kMBg;EpsVy½tRkugRBHsIhnu raCrdæaPi)alkm<úCa elx 23 GnRk>Rbk nig elx 54 GnRk>Rbk 
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hnu elIEpnkareRbIR)as;dIFøI ehIy)ankMNt;BIEdnsmtßkic©rbs;xøÜn k¾b:uEnþ épÞdIsrubrbs; k>s>s minmankarkMNt; 
CasßitiCak;lak;eLIy. kñúgGnuRkwtüEcgkñúgRBMEdnyutþaFikar EteKminEdl)ancuHeTARtYtBinitüvas;EvgCak;EsþgenA 
eLIyenaHeT. ¬rUb 5>4-3¦ 
 

 Ednsmtßkic©rbs; k>s>s mantMbn;Ep tMbn; SEZ tMbn;kñúgPUmiebRtg; tMbn;eqñrf μI tMbn;epSgeTot nigtMbn; 
EdlTan;)anRtYtBinitüvas;Evg rYmmanPUmiensaT nigsgáat;RbCaBlrdærs;enACab;nwgtMbn; SEZ. 
 

tarag 5>4-1³ tMbn;Ednsmtßkic©rbs; k>s>s Edl)ancuHvas;Evg 

RbePT épÞdI ¬m2¦
tMbn;Ep 613/57
tMbn; SEZ 683>631
tMbn;ebRtg; 1>517/506
tMbn;eqñrf μI 56>098
tMbn;epSgeTot 64>249

              RbPB³ naykdæanKNenü nighirBaØvtßú k>s>s 

 

RbPB³ k>s>s/ RkumsikSaKeRmag 
rUb 5>4-3³ tMbn;Ednsmtßkic©rbs; k>s>s 

 

                                                                                                                                                                      
qñaM 2000. GnuRkwtþsþIBIkarbegáIt SEZ kMBg;EpRkugRBHsIhnu raCrdæaPi)alkm<úCa elx 147 GnRk>Rbk qñaM 2009 
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 3¦ tMbn;RbCaBlrdærs;enAkñúgEdnsmtßkic©rbs; k>s>s 
 

 GnuRkwtüenAqñaM 2000 )anTukbBaðadl; k>s>s enaHKWRbCaBlrdærs;enAminRsbc,ab;kñúgRBMEdnEprbs;xøÜn. 
mansgáat;BIrkñúgEdnsmtßkic©rbs; k>s>s mYyKWenACuMvij SEZ nigmYyeTotenAtamExSeqñr ¬rUb 5>4-4¦. eday 
sarTMnak;TMngrvag k>s>s nigRbCaBlrdæ Bak;Bn§½nwgkarTUTat;sMNgpøas;TICRmkkñúgKeRmagGPivDÆn_kalBIeBl 
knøgeTAmanPaBs μ úKs μajxøaMg eKmin)ancuHeFIVkarGegátBIRbCaBlrdækñúgtMbn;EpenaHeT. eK)ancuHGegáttamdan 
CamUldæanEpñksgÁmelIsßanPaBbc©úb,nñrbs;RbCaBlrdæ ehIylT§plmanBiBN’nakñúgcMNuc 5>5>7. Rbvtþi nigbuBV 
ehtuEdlbNþal[RbCaBlrdæTaMgenaHmktaMgCRmkkñúgEdnsmtßkic©rbs; k>s>s ERbRbYlxus²Kña. 
 

 k¦ sgáat;RbCaBlrdærs;enAtamExSeqñrbeNþaypøÚvsemþch‘unEsn 
 

 tamkar)a:n;s μan manRbCaBlrdæ 11>000 nak; rs;enAkñúgtMbn;tambeNþayeqñrenaHman 2>200 RKYsar. 
 

 eK)anniyayfa RbCaBlrdæxøHrs;enATIenHmkBItMbn;eqñrepSg²enAkm<úCa nigevotNam edaysarmankarsag 
sg;TMnb;TwkFMenAGMLúgKeRmagGPivDÆn_kMBg;EpenAqñaM 1955 EdleFIV[épÞsmuRTkñúgtMbn;karBaredayTMnb;Twks¶b; 
mins‘UvmanTwkrlk nigmansuvtßiPaBRKb;RKan;sRmab;cgBYrkaNUtensaTtUc². pgEdrenaH claclkñúgsRgÁam 
evotNam sRgÁamsIuvil nigrbbb:ulBteFIV[rdæaPi)al k¾dUcCa k>s>s lM)akRKb;RKgEdnsmtßkic©rbs;kMBg;Ep. 
 

 PUmiensaTTMhMCak;lak;mYyRtUv)aneKbegáIteLIgkñúgtMbn;mUldæanTMnb;TwkenaH. RbCaBlrdæPaKeRcInrs;enA 
tamExSeqñrbeNþaypøÚvsemþch‘unEsnRbkbrbrciBa©wmCIvitedaykarensaT niglk;dUrkMbuikkMb:uk. tamTMhMépÞdICak; 
EsþgéntMbn;enHminFYnlμmsRmab;kMenInRbCaCneT. RbCaensaTPaKeRcInkñúgtMbn;enHeFIVkEnøgcttUc²BIeQIedIm,I 
ctTUkensaTrbs;xøÜn b¤ CYl[TUkensaTepSgeTotcUlcgBYredIm,IykkéRmciBa©wmCIvit. eyageTAtam k>s>s 
RbCaBlrdæCaeRcInEdl)aneFIVkEnøgTUkctTaMgenaH )ancakecjBItMbn;enH ehIyeTArs;enAtamTIRkug nigkEnøg 
epSgGs;ehIy. 
 

 x¦ sgáat;RbCaBlrdærs;enACuMvij SEZ 
 

 tamkar)a:n;s μan man 1>200 RKYsar nigRbCaBlrdæ 6>000 nak;rs;enAkñúgtMbn;CuMvij SEZ. 
 

 Rbvitþimkrs;enAtMbn;enhrbs;RbCaBlrdæTaMgenaHERbRbYlxus²Kña EtPaKeRcIneKniyayfamnusSEdlmkrs; 
enATIenHKWmaneKalbMNgedIm,ITTYl)aneKalneya)ayTUTat;R)ak;sMNgsRmab;karpøas;bþÚrTICRmk k¾b:uEnþ k¾man 
GñkcMNayluyTijdIBIGPi)alextþ enAeBlGPi)alextþerobcMEpnkareRbIR)as;dIFøI nigRbkasBIEdnsmtßkic©tMbn; 
SEZ enHenAqñaM 1993. GnuRkwtüqñaM 2000 braC½ymin)anedaHRsaybBaðarbs;RbCaBlrdæ Edl)anTijdIBIrdæ 
ehIyenACa “RbCaBlrdærs;enAminRsbc,ab;” dEdl. tamry³KeRmagGPivDÆn_kñúgeBlknøgmk k>s>s )an 
begáItviFIsaRsþkMNt;GtþsBaØaNRbCaBlrdæ begáItRbBn§½TUTat;sMNg nigkic©snüaÉkCn edIm,Ipþl;siT§iCaRbCaBl 
rdærs;enARtwmRtUv ehAfa “kic©RBmeRBog” EdlmanBt’manmUldæanBIsmaCikRKYsar sñameméd rUbftsmaCikRKY 
sar bBa¢IRTBüsm,tþi nigEpnkarTITItaMgGclnRTBü. 
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RbPB³ k>s>s/ RkumsikSaKeRmag 
rUb 5>4-4³ kareRbIR)as;dIbc©úb,nñrbs;kMBg;EpRkugRBHsIhnu 

 

5>4>2> EpnkarmanRsab;sRmab;eRbIR)as;dI nig)asaMgenACMuvijkMBg;Ep 
 

 rUb 5>4-5 bgðajBIEpnkareRbIR)as;dIFøIenACMuvijkMBg;EpRkugRBHsIhnukMNt;kñúgEpnkarerobcMTIRkugenAqñaM 
1995 nig 2010. tamry³EpnkarTaMgenHbgðaj[eXIjfadIsRmab;eragcRkplitkm μ nig]sSahkmμBsþúPar 
mankarfycuHeRcInenAGMLúgry³eBlenH edaysarmankMenInRbCaCn karrIkcMerInxag]sSahkmμeTscrN_ nig 
karyl;dwgBIbBaðabrisßan. dUcenH k>s>s RtUverobcMdIsRmab;]sSahkmμBak;Bn§½nwgkMBg;Ep rUmKñaCamYykar 
GPivDÆn_EpelIkeLIgenAcMNucmunenH.  
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RbPB³ JICA 

rUb 5>4-5³ kareRbIR)as;dIenACuMvijkMBg;EpkñúgEpnkarGPivDÆn_TIRkugenAqñaM 1995 ¬eqVg¦ nig 2010 ¬sþaMg¦ 
 

tMbn;eTscr 

tMbn;]sSahkmμ 

mCÄmNÐlTIRkug 

Ep¼tMbn;eFIVBaNiC¢kmμesrI 
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rUb 5>4-6 nig rUb 5>4-7 bgðajBIEpnkarrbs;kMBg;EpRkugRBHsIhnuenAqñaM 1964 nigenAsm½yb:ulBt. 
EpnkarTaMgBIrmankarkMNt;dIsRmab;]sSahkmμBak;Bn§½nwgkMBg;Ep edayRtUvrandIRbEhlBak;kNþalén)asaMgenA 
CMuvijTMnb;karBarTwkrlk ¬CBa¢aMgsmuRT¦. ebIEpnkarTaMgenHeK)anGnuvtþ enaHkMBg;EpnwgeFIVRbtibtþikarRbkb 
edayRbsiT§iPaBkñúgtMbn;tUcmYy ehIyk¾K μanehtub:HBal;CaGviC¢manelIcracrTIRkugEdr. 

 

edaykareRbIR)as;dIenACuMvijkMBg;mankarpøas;bþÚrya:gKMhuktaMgBIeBlEdleKeFIVEpnkarTaMgenHmk eKminGac 
ykEpnkarTaMgenHmkGnuvtþ nig[eCaKC½ytamKeRmag)aneT EtvaCakarsMxan;bMputedIm,IGPivDÆn_kMBg;EprYmKñaCa 
mYytMbn;]sSahkmμenACitxag EdlenHCaTsSn³mUldæanénkarGPivDÆn_EptaMgBIdMNak;kaldMbUgrbs;kMBg;Ep 
edayeKRtUvykcitþTukdak;elIkic©karsgÁm nigbrisßan. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         RbPB³ k>s>s 
rUb 5>4-6³ EpnkarEpbegáIteLIgenAqñaM 1964 
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   RbPB³ k>s>s 
rUb 5>4-7³ EpnkarEpbegáIteLIgenACMnan;b:ulBt 

 

5>4>3> tMbn;ebkçPaBsRmab;karGPivDÆn_Ep 
 

 “karsikSaBIEpnkaremsRmab;vis½ykMBg;Ep nignavacrN_” eFIVeLIgeday JICA )anvaytémøBIskþanuBltMbn; 
rayrgenAcenøaHERsGMbil nigtMbn;eTAPaKxagekItsYn]TüanCatiramsRmab;karGPivDÆn_EpedayeRbIviFIsaRsþviPaK 
BIPaBRbTak;RkLaKña (mesh analysis method). lT§plmanbgðajkñúgrUb 5>4-8. cMeBaHskþanuBlGPivDÆn_cM 
NtEpkugetn½r EdlCaFatupSMd¾sMxan;CageKényuT§saRsþGPivDÆn_Eprbs;KeRmagenh karsikSa)anvaytémøfa 
tMbn;enABT§½CuMvijTMnb;karBarTwkrlkmanskþanuBlx<s;CageK. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      RbPB³ JICA 
rUb 5>4-8³ lT§plvaytémøskþanuBlGPivDÆn_cMNtEpkugetn½redaykarsikSa 

BIEpnkaremsRmab;vis½ykMBg;EpnignavacrN_ 
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 ebIeTaHkñúgviFIsaRsþviFIsaRsþviPaKBIPaBRbTak;RkLaKñakñúgkarsikSaBImundak;bBa©ÚlkarvaytémøBIsgÁm- 
brisßan RkumsikSaKeRmag)anviPaKeLIgvijBIbBaðasgÁm-brisßanénkarGPivDÆn_EpenAtMbn;CMuvijzbnIyPNÐEp 
bc©úb,nñ EdltRmUv[manBinÞúx<s;bMputkñúgkarviPaKBIPaBRbTak;RkLaKñaenH edayQrelIyuT§saRsþvaytémøbrisßan 
BiBN’nakñúgcMNuc 5>1>2. lT§plénkarvaytémømankñúgtarag 5>4-2. kñúglkçxNÐEdlkarGPivDÆn_EpeFIVeTA 
CamYykarpøas;bþÚrTICRmkedaysμRK½citþ lT§plvaytémøtMbn;Edl)anelIkeLIgenHmanPaBl¥RbesIrCagtMbn;epSg 
eTot b¤ ya:gehacNas;Citesμ IreTAnwgmFümPaKéntMbn;epSgeTotEdr. dUcenH RkumsikSaKeRmagelIkCaGnusa 
Rsþfa³-tMbn;ebkçPaBsRmab;karGPivDÆn_EpRtUvCa “)asaMgenABT§½CuMvijTMnb;karBarTwkrlkrbs;kMBg;EpRkugRBH 
sIhnu nigRBMRbTl;xageRkA elIkElgenAtMbn;manRbCaBlrdærs;enA”. 
 

tarag 5>4-2³ karvaytémøbrisßanCayuT§saRsþedIm,IeRCIserIsTItaMgeFIVkarGPivDÆn_Ep 
 

karerIecjedayminsμRK½citþ ebIeKdkecjtMbn;EdlmanRbCaBlrdærs;enABItMbn;GPivDÆn_ enaHminekItmankarerI 
ecjeTAtaMgCMrkfμ IedayminsμRK½citþtamTItaMgnImYy²enaHeT. karerITICRmkbnþic 
bnþÜyGacekItman enAeBlGPivDÆn_pøÚvecjcUltamTItaMgnImYy² elIkElgtMbn;éb 
tg dUcCatMbn;sYn]TüanCatiCaedIm. 

esdækic©mUldæan dUcCakargar nigkarRb 
kbmuxrbrciBa©wmCIvit 

karBRgwgmuxgarkMBg;EpnwgeFIV[esdækic©tammUldæandMeNIrkareCOnelOn nigbegáIt 
kargareFIVkñúgmUldæan. edaykarGPivDÆn_EpmanRbsiT§iPaBbMputGaceFIV)anEtkñúg 
tMbn;CMuvijkMBg;Epbc©úb,nñ enaHeKrMBwgfa eKGacTTYl)anGtßRbeyaCn_esdækic©kñúg 
mUldæand¾eRcInsn§wksn§ab; enAeBleRCIserIsTItaMgenH. FnFaneTscrN_mankñúg 
tMbn;enACuMvijTMnb;karBarTwkrlkenaHeT. cMeBaHkarensaTvij zbnIyPNÐcgBYr 
sRmab;TUkensaT nigzbnIyPNÐsRmab;Clvb,kmμKWmankñúgtMbn;enH. zbnIyPNÐ 
cgBYr eKGacrkSaTukenACamYyPUmiensaT. enAeBlcaM)ac; edayRtUvpþl;kEnøgepSg 
eTotsRmab;eFIVClvb,kmμ enaHeKGacrkSa b¤ EklMGrmuxrbrciBa©wmrbs;eK[l¥ 
RbesIreLIg)an. 

kareRbIR)as;dI nigFnFankñúgmUldæan enAeBldIsRmab;karGPivDÆn_manRKb;RKan;edaykarrandI enaHkareRbIR)as;dIminman 
karpøas;bþÚrGIVCadMukMPYneTenAtamkEnøgmYy². 

rcnasm<n§½sgÁmdUcCa³-ehdæarcnasm<n§½ 
sgÁm GgÁPaBseRmcfñak;mUldæan 

enAeBlkMBg;EpGPivDÆn_edayK μankarpøas;bþÚrTICRmkGIVFMdMueT enaHrcnasm<n§½sgÁm 
nwgminmankarpøas;bþÚrGIVCadMukMPYnEdrenAtamkEnøgmYy². 

ehdæarcnasm<n§½sgÁm nigesvakmμEdl 
manRsab; 

karGPivDÆn_EpnwgeFIV[esdækic©mUldæanmandMeNIr nigbegáIncMNUlBIkarbg;Bn§. 
edaykarGPivDÆn_EpmanRbsiT§iPaBbMputGaceFIV)anEtkñúgtMbn;CMuvijkMBg;Epbc©úb,nñ 
enaHeKrMBwgfa eKGacTTYl)ancMNUlBIkarbg;Bn§eRcInRkas;ERkl enAeBleRCIserIs 
TItaMgenH.

min)anTUTat;sMNgelIkarxUcxat nig 
RTBüsm,tþi 

GtßRbeyaCn_BIkarGPivDÆn_EpGacmaneTAdl;RKb;PaKITaMgGs;énsgÁmkñúgmUldæan 
tamry³karlUtlas;énesdækic©mUldæan nigkarbegáItkargareFIV. edaykarGPivDÆn_ 
EpmanRbsiT§iPaBbMputGaceFIV)anEtkñúgtMbn;CMuvijkMBg;Epbc©úb,nñ enaHeKrMBwgfaeK 
GacTTYl)anGtßRbeyaCn_esdækic©kñúgmUldæand¾eRcInsn§wksn§ab; enAeBleRCIserIs 
TItaMgenH.eKminrMBwgfamankarxUcxatGIVCadMukMPYnelIPaKINamYykñúgkEnøgmYy²enaH 
eT edayeKGnuvtþviFankarsmRsbepSg²dUcCa³-ecosvagkarpøas;bþÚrTICRmkEdl 
minmankarsμRK½citþ.   

zanelxa niglkçN³PUmisaRsþ kRmitERbRbYlzanelxanwgmantictYckñúgtMbn;enACMuvijkMBg;Epbc©úb,nñ edaysartM 
bn;enHenAkñúgrgVg;TMnb;karBarTwkrlkbc©úb,nñ ehIykarricrilk¾mantictYcEt eday 
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sMGagehtudUcKña.
PUtKam BBYkstV nigCIv³cMruH edaytMbn;enACMuvijkMBg;Epbc©úb,nñKWCaTItaMgenAq¶aybMputBIsYn]TüanCati nigtMbn; 

éRBFM plb:HBal;maneTAelIPUtKam BBYKstV nigCIv³cMruHmantictYc. 
karbMBulbriyakas edaykMBg;Epbc©úb,nñfitenACayRkugbMput kRmitplb:HBal;BIEpSgrfynþeTAelI 

tMbn;manRbCaBlrdærs;enAmanmFümebIeFobeTAnwgkEnøgepSgeTot. 
karbMBulTwk kRmitkat;bnßycrnþpøas;bþÚrTwksmuRTnwgdUcKñaenARKb;kEnøgTaMgGs;. 
sMelgrMxan nigsMelgj½r edaykMBg;Epbc©úb,nñfitenACayRkugbMput kRmitplb:HBal;énsMelgrMxanBIrfynþ 

enAtMbn;manRbCaBlrdærs;enAmanmFümebIeFobeTAnwgkEnøgepSgeTot. 
RbPB³ RkumsikSaKeRmag 
 
 BicarNaelIkarkMNt;muxgar nigkareRbIR)as;tMbn;enACMuvijEp)ansmRsb nigsIusgVak;Kña RkumsikSaKeRmagesñIr[mankar 
GPivDÆn_CamUldæandUckñúgrUb 5>4-9. 
 
 )asaMgenACMuvijTMnb;karBarTwkrlkRtUvrandI ehIyRtUveFIVkarGPivDÆn_kEnøgeFIVRbtibtþikarEp mandUcCatMbn;cMNtEp ¬kug 
etn½r nig RORO¦ nigtMbn;]sSahkmμBak;Bn§½nwgkMBg;Ep ¬BsþúPar nig EPZ¦. eKRtUvrandI[)anFMtamEdlGaceFIV)an. tMbn; 
enH CatMbn;Epbc©úb,nñ nigtMbn; SEZ Epbc©úb,nñ niwgRtUvGPivDÆn_rYmKña ehIykøayCa SEZ Ep EdlrIkFM. ebIRtUvkarGPivDÆn_Ep 
EfmeTothYsqñaMeKaledAEdl)ankMNt; eKRtUveFIVenAeRkATMnb;karBarTwkrlkxageCIg EdlenATIenaH eKGacsagsg;RcaMgcMNt 
TwkeRCA)an. cMENkcugTMnb;karBarTwkrlkxagt,Úg eKGacGPivDÆn_eFIVCacMNtEpeTscrN_mYy. tMbn;enACMuvijEpcas; Edl 
tP¢ab;cMNtEpeTscrN_ KYrGPivDÆn_eTACakEnøglMEhrsRmab;saFarN³CnmkkMsanþ. Epcas;Edl)ansagsg;eLIg eRkayBI 
TTYl)anÉkraC KYrRtUvrkSaTukCanimμ itrUbÉkraCCaragrhUteTA. 

 
RbPB³ k>s>s 

rUb 5>4-9³ rUbPaBTItaMgsRmab;GPivDÆn_Ep 

karBRgIkeTAGnaKt

k

k

x

x
K 

X 

g 

k> cMNtEpkugetn½r¼RORO 

x> EPZ¼]sSahkmμBsþúPar 
K> cMNtEpBhueKalbMNg 
X> cMNtEpeTscrN_ 
g> kEnøglMEhrenAmat;RcaMgEp 
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5>5> lkçxNÐFmμCati 
 

5>5>1> zanelxa 
 

 kMBg;EpRkugRBHsIhnuEbrmuxeTAqksmuRTkMBg;esamkñúgQUgsmuRTéf enAry³ExSbeNþay 103º
 30’E nig 

ry³TTwg 10º 39’N ehIymanCMerATwksmuRT 5 eTA 10 m. fitenAtammat;qkenHmanekaHdMLÚg ekaHma:NU 
ekaHtamTwm ekaHrUg ekaHrUgsMLwg nigekaHBs; ¬rUb 5>5-1¦. ekaHTaMgenHbMeBjmuxgarCaTMnb;karBarTwkrlk 
FmμCati BiessTb;Tl;eTAnwgTwkrlkenAxaglic nignirtIBIQUgsmuRTéf. tMbn;kMBg;EphMBT§½eTAedayTITYlx<s; 
Tab²CaGenøI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RbPB³ British Admiralty Charts 

rUb 5>5-1³ zanelxaenACMuvijkMBg;EpRkugRBHsIhnu 
 

5>5>2> viFIsaRsþvas;CMerATwksmuRT nigkkr)atTwk 
 

 enAEx sIha nig kBaØa qñaM 2011 RkumsikSaKeRmag JICA)ancuHeFIVkarGegátClFarsaRsþ nig E/S sRmab; 
RkumKeRmagGPivDÆn_cMNtEpBhueKalbMNgrbs;kMBg;EpRkugRBHsIhnu ¬RkumsikSaKeRmagcMNtEpBhueKal 
bMNg¦. rUb 5>5-2 bgðajBIExS)atsmuRT Ep¥keTAtamlT§plGegátClFarsaRsþenH. 
 

 Ep¥keTAelIkareRbobeFobCamYyTinñn½yGegátClFarsaRsþ nigrUbbøg;XøgnavacrN_ nig)asaMgCeRmATwk -10 
m enAqñaM 2006 RkumsikSaKeRmagcMNtEpBhueKalbMNg)aneFIVkarviPaKBIbrimaNkkrTwkkñúgsmuRT. 
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0 500m 1,000m

Hydrographic Survey Data (Aug.& Sep.2011)

 TMbn;kkrTwkkñúg)asaMgmankRmit ehIyeKrkeXIjmankkrTwktictYcenAmþúMTIRbsBVtMbn;bUmsþar nigtMbn;)at 
smuRTbc©úb,nñ EtkkrTwkenAtamXøgnavacrN_manbrimaNeRcInCagenAtMbn; A ¬tMbn;mat;RcaMgEp¦ nigtMbn; C 
¬EpñkkNþalXøg¦. tMbn; B nig D K μankkrTwkeT edaysarkkrdITaMgenaHhUreTAkEnøgTMnab. BItMbn; B kkrdIhUr 
eTAXøgxagt,Úg nigBItMbn; D hUrtamcrnþTwksmuRTeTAEb:knirtI. ¬emIlrUb 5>5-3¦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RbPB³ E/S sRmab;KeRmagGPivDÆn_cMNtEpBhueKalbMNgrbs;kMBg;EpRkugRBHsIhnu ¬2011¦ nigRkumsikSaKeRmag 

rUb 5>5-2³ Tinñn½yGegátClFarsaRsþ ¬ExsIha nig kBaØa 2011¦ 
 
 
 
 
 
 
 
 
 
 
 
 
RbPB³ E/S sRmab;KeRmagGPivDÆn_cMNtEpBhueKalbMNgrbs;kMBg;EpRkugRBHsIhnu ¬2011¦ 

rUb 5>5-3³ kkrTwkXøg 
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Unit:  ºC
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average

Average 28.0 28.8 30.2 30.8 30.5 30.4 29.3 28.9 29.2 28.6 29.3 28.8 29.4
Min Ave. 24.3 25.1 27.0 27.5 27.5 28.5 27.0 26.5 27.0 25.5 26.5 25.5 26.5
Max Ave. 31.7 32.4 33.5 34.0 33.4 32.2 31.6 31.4 31.5 31.7 32.2 32.0 32.3

20

25

30

35

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

T
em

pr
at

ur
e 

( 
ºC

)

Average Min Ave. Max Ave.

Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd Dir Spd
2000 NE 8 E 12 SE 8 E 8 W 10 NW 13 NW 20 NW 18 NW 10 N 10 NE 6 NE 8

2001 N 8 N 6 E 9 N 12 NW 10 NW 17 NW 14 W 8 - 9 NW 5 NE 4 N 5 NE 7

2002 NE 6 S 8 - - - - - - - - - - - - - - - - - - - -
2003 SE 5 S 4 SE 4 NE 6 W 7 E 5 W 8 - 10 NW 6 - 7 W 5 NW 4 N 5 NE 4

2004 E 4 SE 3 S 4 E 4 NW 7 N 19 -20 W 4 S 6 W 4 NE 3 S 3 NE 4

2005 N 5 SE 4 SE 4 S 4 S 3 W 7 W 8 -10 NW 5 NW 9 NE 3 NE 7 NNE 8

2006 NE 6 S 5 E 4 N 4 NW 6 NW 15 NW 17 NW 16 NW 10 NW 16 S 14 NNE 8

2007 NE 10 S 10 S 8 NE 12 SE 15 N 15 N 10 W 8 W 7 W 6 NE 3 NE 4

2008 NNE 9 SSE 5 E 6 SE 4 W 5 W 5 NW 10 SW 12 W 10 SW 11.5 - - - -
2009 N 10 NE 5 E 6 NW 7 W 7 SW 13 NW 17 NW 9 NW 18 NW 14 NE 10 NE 9

2010 N 9 SE 7 SE 6 E 5 S 8 W 7 NW 16 W 17 W 8 SW 22 NE 8 NE 7

2011 NE 5 SE 7 NE 5 SE 5 N 5 NW 7 NW 10

Note: : More than 10 m/s : More than 20 m/s

Years
Sep Oct Nov DecMay Jun Jul AugJan Feb Mar Apr

5>5>3> ]tuniym 
 

 Tinñn½y]tuniym ¬Exmkra qñaM 2000 dl; ExsIha qñaM 2011¦ RbmUl)anedaysßanIy_]tuniymextþRBHsIh 
nu cMgay 1>1 Km BIRckTVarelx 3 énkMBg;EpRkugRBHsIhnu. 
 

 ¬1¦ sItuNðPaB 
 

 tarag 5>5-1 bgðajBImFümPaBsItuNðPaBRbcaMExTabbMput nigx<s;bMputBIqñaM 2000 dl; 2010. eyag 
eTAtamTinñn½ysItuNðPaBenH sItuNðPaBCamFümBIqñaM 2000 dl; 2011 man 29>4 ºC. ExRtCak;bMputKWEx 
mkra mansItuNðPaBCamFümRbcaMEx 24>3ºC nig ExekþAbMputKWEx emsa mansItuNðPaBCamFümRbcaMEx 34>0 

ºC. 
tarag 5>5-1³ mFümPaKsItuNðPaBTabbMput nigx<s;bMputRbcaMEx ¬2000 dl; 2010¦ 

 
  
 
 
 
 
 
 
 
 
 
 
RbPB³ sßanIy_]tuniymextþRBHsIhnu RksYgFnFanTwk nig]tuniym 
 

 ¬2¦ rbbxül; 
 

 tarag 5>5-2 bgðajBIel,Ónxül;GtibrmaRbcaMExBIqñaM 2000 dl; 2011. eBjmYyqñaM manxül;bk;xøaMg 
enArdUvm:Us‘ugBITisnirtIeTATisBayBü. tamkMNt;Rta kMlaMgxül;bk;xøaMgbMputenAGMLúgry³eBlenHKW 22 m¼vi 
kñúgTisedAnirtI. 
 

tarag 5>5-2³ el,Ónxül;GtibrmaRbcaMEx ¬qñaM 2000 dl; 2011¦ 
 

 

 
 
 
 
 
 
 
 
 
 
RbPB³ sßanIy_]tuniymextþRBHsIhnu RksYgFnFanTwk nig]tuniym 
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(Feb, Mar and Apr)
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 Ep¥keTAelIeRhVkg;TisedAxül;eBjmYyqñaM extþRBHsIhnumanTisedAxül;tamrdUvbIRbePTepSgKña. tarag 
5>5-3 nig rUb 5>5-4 bgðajBIeRhVkg;TisedA nigxül;manTisedAbk;bIRbePTtamrdUvkalBIqñaM 2000 dl; 
2001. 
 

 kumÖ³ mina nigemsa  ³ TisTkSiN nigxagt,Úg 
 ]sPa mifuna sIha nigkBaØa ³ xaglic nig TisBayBü 
 mkra tula vicäika nigFñÚ  ³ xageCIg nigTis|san 

 

tarag 5>5-3³ eRhVkg;TisedAxül;kñúgmYyEx ¬el,ÓnGtibrmaRbcaMExenAqñaM 2000-2010¦ 
             (%) 

  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Ave 
N 8 3 4 5 4 10 4 3 24 36 28 25 13 
NE 18 5 13 7 3 0 0 1 22 47 58 36 18 
E 10 17 14 6 1 0 0 1 5 4 6 7 6 
SE 28 33 24 11 0 0 1 0 2 1 1 16 10 
S 31 26 23 7 6 1 1 1 4 9 2 10 10 
SW 3 11 13 13 14 5 6 7 5 1 1 2 7 
W 0 0 4 30 34 32 46 54 18 0 0 2 18 
NW 1 3 4 20 39 52 42 33 20 1 2 2 18 
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 

RbPB³ sßanIy_]tuniymextþRBHsIhnu RksYgFnFanTwk nig]tuniym 
 
 
 
 
 
 
 
 
 
 
 

 

RbPB³ sßanIy_]tuniymextþRBHsIhnu RksYgFnFanTwk nig]tuniym 
rUb 5>5-4³ eRhVkg;TisedAxül;tamrdUvkal ¬qñaM 2000-2010¦ 

 

rUb 5>5-5 bgðajBIeRhVkg;TisedAxül; rYmTaMgel,Ónxül; ¬qñaM 2000-2010¦. TisedAxül;x<s;manBITis 
xaglic ¬18>4%¦ BITisBayBü ¬17>8%¦ nigBITis|san ¬17>6%¦. 
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   RbPB³ sßanIy_]tuniymextþRBHsIhnu RksYgFnFanTwk nig]tuniym 

rUb 5>5-5³ eRhVkg;TisedAxül;rYmTaMgel,Ónxül; ¬qñaM 2000-2010¦ 
 

 ¬3¦ rbbTwkePøóg 
 

 tarag 5>5-4 bgðajBIkMNt;RtarbbTwkePøógBIEx mkra qñaM 2000 dl; Ex sIha qñaM 2011. mFümPaK 
rbbTwkePøógRbcaMqñaMKW 3>081 mm ehIymFümPaKéf¶Føak;TwkePøógman 194 éf¶ BIqñaM 2000 dl; qñaM 2010 
elIkElgenAqñaM 2008. 
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1~5.0m/s

5.1~10.0m/s

10.1~15.0m/s

more than 15.1m/s

(%)
Speed (m/s) N NE E SE S SW W NW Total

1~5.0m/s 10.3 14.7 5.8 9.8 8.3 5.4 15.0 11.9 81.2
5.1~10.0m/s 1.6 2.9 0.8 1.0 2.1 0.8 3.3 4.9 17.3

10.1~15.0m/s 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.6 1.0
more than 15.1m/s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5

Total 12.0 17.6 6.6 10.9 10.4 6.3 18.4 17.8 100.0
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(mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Total 70.8 82.3 66.6 289.6 298.5 538.3 434.0 957.7 111.4 506.2 57.7 25.5 3,438.6   
Max/day 21.5 26.6 34.0 82.1 29.0 105.7 97.2 173.8 34.4 65.4 16.2 14.4 173.8      

Rainy Days 9          14        11        14        22        24        24        26        20        27        10        9          210         
Total 115.6 62.2 165.9 156.1 432.0 589.1 294.1 847.0 308.1 370.2 32.5 26.0 3,398.8   
Max/day 41.3 24.0 47.4 58.8 86.8 54.8 45.0 101.3 38.3 75.4 22.8 13.8 101.3      

Rainy Days 12        8          19        11        22        24        19        30        24        26        7          7          209         
Total 7.4 31.2 84.9 183.2 403.9 431.0 256.2 930.9 518.4 70.5 190.3 89.6 3,197.5   
Max/day 6.0 2.2 54.2 53.4 124.4 51.8 54.2 194.2 102.0 18.0 62.2 37.0 194.2      

Rainy Days 4          4          6          13        21        26        24        28        26        18        15        8          193         
Total 0.0 4.4 244.7 71.1 327.9 432.4 472.9 477.1 390.2 383.5 23.6 3.8 2,831.6   
Max/day 0.0 2.0 49.0 20.0 39.9 84.4 103.1 85.2 40.8 45.4 14.0 3.6 101.3      

Rainy Days 1          3          16        10        28        21        25        22        29        25        8          1          189         
Total 35.0 25.4 53.0 192.4 424.5 546.5 848.9 733.2 282.5 143.1 71.5 0.0 3,356.0   
Max/day 17.7 18.0 34.0 40.0 86.8 86.4 143.0 165.0 48.6 34.0 25.4 0.0 165.0      

Rainy Days 4          4          3          14        22        25        26        26        23        12        10        1          170         
Total 45.5 0.9 48.4 170.6 322.5 379.2 705.1 366.3 383.2 63.0 68.9 69.6 2,623.2   
Max/day 35.6 0.2 36.2 96.8 55.8 74.2 113.4 57.0 55.8 63.0 22.5 26.0 113.4      

Rainy Days 2          2          4          13        20        25        29        23        20        24        15        8          185         
Total 121.6 127.6 79.9 197.0 447.0 562.4 927.3 602.9 519.3 349.8 92.0 29.5 4,056.3   
Max/day 59.5 31.4 24.8 58.2 93.8 50.2 159.4 103.4 127.0 82.5 31.0 26.5 159.4      

Rainy Days 11        15        9          13        21        28        27        26        25        21        9          3          208         
Total 2.5 3.9 134.7 227.1 270.4 289.1 695.2 449.3 820.1 316.6 125.6 30.2 3,364.7   
Max/day 2.4 2.5 59.0 42.0 42.0 68.0 116.4 74.5 118.0 97.5 39.0 14.6 118.0      

Rainy Days 2          3          12        16        20        21        29        30        24        18        10        4          189         
Total 0.0 33.2 145.2 189.4 396.2 482.2 335.3 435.4 484.6 370.7 87.8 N.A. 2,960.0   
Max/day 0.0 14.4 54.6 62.5 95.0 143.0 42.5 69.0 55.8 68.4 24.4 N.A. 143.0      

Rainy Days 3.0 5.0 13.0 16.0 27.0 21.0 24.0 24.0 29.0 20.0 12        N.A. 194         
Total 2.4 6.8 113.3 127.4 353.2 141.5 379.1 220.8 715.1 215.7 14.4 63.3 2,353.0   
Max/day 2.4 4.0 33.5 34.0 56.4 18.6 72.4 37.8 76.8 51.6 10.6 36.8 76.8        

Rainy Days 1          9          15        16        23        25        26        24        26        22        8          6          201         
Total 46.2 0.6 2.6 56.0 244.0 239.6 438.8 308.0 176.6 482.4 164.4 30.2 2,189.4   
Max/day 33.4 0.6 1.0 19.4 43.4 37.6 69.4 45.3 42.8 62.4 36.8 14.6 69.4        

Rainy Days 7          1          4          11        19        26        27        25        20        29        16        5          190         
Total 1.2 12.8 129.6 110.8 97.0 277.0 355.0 442.8 1,426.2   
Max/day 1.0 10.8 61.6 39.6 31.8 39.0 51.6 96.0 331.4      

Rainy Days 2          7          18        12        19        25        25        28        136         

Note: : More than 200mm : More than 800mm
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rUb 5>5-4³ rbbTwkePøógenAextþRBHsIhnu ¬Ex mkra qñaM 2000-Ex sIha qñaM 2011¦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RbPB³ sßanIy_]tuniymextþRBHsIhnu RksYgFnFanTwk nig]tuniym 
 
5>5>4> saKrsaRsþ 
 

 ¬1¦ lkçN³TwkeCarnac 
 

 Ep¥keTAtamRbBn§½TwkeCarnac ACD ¬Tinñn½yRkahVikPñak;garkgTB½eCIgTwk¦/ MSL ¬mFümPaKnUv:UTwk 
smuRT¦ KW ACD+1>07 m nUv:UTwkx<s;bMputKW ACD+2>14 m. JICA M/P nig F/S )aneFIVkarGegátBIkRmitTwk 
eCarnacenAqñaM 1997 ehIy)ankMNt;BIkRmitTinñn½ysMNg; (CDM) Ep¥keTAtambTdæanCb:un. dUcenH ACD Tab 
Cag CDL 0>47 m ¬rUb 5>5-6¦. 
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2.0m

1.0m

± 0m ACD=ACD ± 0m

Condtruction Datum Level (CDL)= ± 0 = ACD+0.47m

MSL=ACD+1.07m, CDL+0.6m

Highest High Water Level=ACD + 2.14m

Highest Water Level=ACD + 1.9m, CDL+1.43m

 
  

      RbPB³ E/S sRmab;KeRmagGPivDÆn_cMNtEpBhueKalbMNgrbs;kMBg;EpRkugRBHsIhnu ¬2011¦ 
rUb 5>5-6³ bMErbMrYlTwkeCarnacenAkMBg;EpRkugRBHsIhnu 

 

 eyageTAtamkarviPaKTinñn½yTwkeCarnacénkarGegátrbs;RkumsikSaKeRmagcMNtEpBhueKalbMNg nUv:UTwk 
eCarnacRtwmEt 2>8% TabCag CDL. dUcenH sRmab;kargarsagsg; nigkarebIknava. 
 

 ¬2¦ lkçN³Twkrlk 
 

 Ep¥keTAtamkarviPaKlkçN³Twkrlkrbs; JICA M/P nig F/S enAqñaM 1997 TwkrlkenAépÞsmuRTmankMBs; 
TabCag 0>5 Em:Rt man 92>3% nigTwkrlkx<s;Cag 0>75 Em:Rt tamkar)a:n;sμanmanRtwmEt 0>8%. Twkrlk 
PaKeRcInCaFmμtae)akBITisxageCIgeTAlic. ry³eBlTwkrlkyUrbMput ¬97>8%¦ KWticCag 3>00 vinaTI. 
¬tarag 5>5-5 nig tarag 5>5-6¦. 
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year 1983-1996

n 696 23 391 8 721 3 347 3 2,192
% 22.3% 0.7% 12.5% 0.3% 23.0% 0.1% 11.1% 0.1% 70.1%
n 203 8 26 1 334 9 104 8 693
% 6.5% 0.3% 0.8% 0.0% 10.7% 0.3% 3.3% 0.3% 22.2%
n 69 6 10 -         75 2 53 3 218
% 2.2% 0.2% 0.3% -         2.4% 0.1% 1.7% 0.1% 7.0%
n 4 -           3 -         7 -         3 -           17
% 0.1% -           0.1% -         0.2% -         0.1% -           0.5%
n -           -           -         -         6 -         2 -           8
% -           -           -         -         0.2% -         0.1% -           0.3%
n 972 37 430 9 1,143 14 509 14 3,128
% 31% 1% 14% 0% 37% 0% 16% 0% 100%

Note: Hindcasted by Bretshneider method, n: number of occurrence

Total

Frequency
Wave height (m)

1.00-1.24

0.00-0.24

0.25-0.49

0.50-0.74

0.75-0.99

N NNE SW WSW TotalW WNW NW NNW

tarag 5>5-5³ eRhVkg;kMBs;TwkrlkKittamTisedAbk;e)ak 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RbPB³ JICA M/P nig F/S enAqñaM 1997 
 

tarag 5>5-6³ eRhVkg;ry³eBlmanTwkrlkKittamTisedAbk;e)ak 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

RbPB³ JICA M/P nig F/S enAqñaM 1997 
 
 ¬3¦ sßanPaBbc©úb,nñ 
 
 eyageTAtamr)aykarN_cugeRkayrbs; JICA M/P nig F/S enAqñaM 1997 eK)aneFVIkarGegátcrnþBIEx emsa dl; Ex 
]sPa qñaM 1996 enATItaMgXøgxagt,Úg XøgxageCIg nigtMbn;cak;kaksMNl;enAsmuRTenACMuvijekaHEdkeKal. el,ÓnGtibrma 
nigTisedAeRhVkg;crnþTwkkñúgXøgxagt,ÚgmanRbEhl 50 sm¼vinaTI BITisBayBüeTAxageCIg. enAXøgxageCIg el,ÓnGtibr 
mak¾man 50 sm¼vinaTI crnþhUrBITisxagt,ÚgeTAnIrtI. ninñakarcrnþTwkenACMuvijekaHEdkeKalhUrBITis|sankñúgel,ÓnGtibrma 
80 sm¼vinaTI. 
 

5>5>5> lkçN³bec©keTsPUmisaRsþ 
 

 ¬1¦ karGegátbec©keTsPUmisaRsþ 
 

 eK)aneFIVkarGegátBIbec©keTsPUmisaRsþedIm,IkMNt;BIsßanPaBCak;EsþgénRsTab;dIeRkamenAsmuRTkñúgtMbn;kM
Bg;EpRkugRBHsIhnu edIm,IvaytémøBIkEnøgskþanuBlsRmab;karGPivDÆn_. eK)ankMNt;TItaMgCIkrn§cuHeTAeRkamRs 
Tab;dI)atsmuRT edIm,IRbmUlTinñn½yBIlkçN³RsTab;dIeRkam)atsmuRT kñúgenaHeK)anxYgRsTab;dI)atsmuRT 6 
kEnøg dUcmanbgðajkñúgrUub 5>5-7. 

year 1983-1996

n 215 1 74 2 125 4 53 1 475
% 6.9% 0.0% 2.4% 0.1% 4.0% 0.1% 1.7% 0.0% 15.2%
n 502 28 348 4 394 10 331 10 1,627
% 16.0% 0.9% 11.1% 0.1% 12.6% 0.3% 10.6% 0.3% 52.0%
n 249 7 8 3 572 -         114 3.00          956
% 8.0% 0.2% 0.3% -         18.3% 0.0% 3.6% 0.1% 30.5%
n 6 1 -         -         50 -         11 -           68
% 0.2% 0.0% -         -         1.6% -         0.4% -           2.2%
n -           -           -         -         2 -         -         -           2
% -           -           -         -         0.1% -         -         -           0.1%
n 972 37 430 9 1,143 14 509 14 3,128
% 31% 1% 14% 0% 37% 0% 16% 0% 100%

Note: Hindcasted by Bretshneider method, n: number of occurrence

NNE SW NNW Total
Wave period (m)

0.00-0.99

WSW W WNW NW
Frequency

N

Total

1.00-1.99

2.00-2.99

3.00-3.99

4.00-4.99
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     RbPB³ RkumsikSaKeRmag 

rUb 5>5-7³ EpnTITItaMgrn§xYgenARsTab;dI)atsmuRT 
 

 lT§plsegçbBIkarxYgRsTab;dI)atsmuRTedIm,IykmksikSamanbgðajkñúgtarag 5>5-7. RsTab;dITn;Edl 
mantémø-N ticCag 5 eKrkeXIjkñúgrn§xYg 5 kEnøg kñúgEdnTMnb;karBarTwkrlkkñúgCeRmARbEhlBI 5-8 m BI)at 
smuRT. Ep¥keTAelIkareFIVetsþn_bMENktUc²enATIBiesaFn_ RsTab;dITn;PaKeRcInCadIxSac;. 
 

 RsTab;fμERbRbYlenACeRmAcuHBI -11 m dl; -28 m enArn§xYgTaMg 6 kEnøgenaH. ]bkrN_xYg r)aykarN_ 
BIsNæandI niglT§plsegçbénkareFIVetsþn_enATIBiesaFn_elIrnæxYgTaMg 6 kEnøgenaH ¬BH-1 dl; 6¦ manbgðaj 
kñúg]bsm<n§½-8. 
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Boring No. Elevation N-Value Description of Strata
Seabed -4.4m to -9.9m N<5 Very soft/soft sandy clay
-9.9m to -20m 5<N<50 Clayey sand and sandy clay with gravels
-20m to -23.4m N>50 Sandstone and siltstone
Seabed -4.8m to -13.0m N<5 Very soft/soft sandy clay with fragment of shells
-13.0m to -21.6m 5<N<50 Clayey sand and sandy clay
-21.6m to -25.3m N>50 Dense sand
-25.3m to -28.4m N=30 Very stiff clay/sandy clay
-28.4m to 30.3m N>50 Sandstone and siltstone
Seabed -4.7m to -12.0m N<10 Very soft or soft sandy clay
-12.0m to -15.2m 10<N<50 Sandy clay, sand
-15.2m to -17.7m N>50 Sandstone, siltstone and sandy clay in fractures
-17.7m to -19.8m N=12 Clay with sandstone and siltstone
-19.8m to -21.1m N>50 Sandstone and siltstone
Seabed -4.5m to -12.6m N<5 Very soft or soft sandy clay
-11.5m to -15.3m N>50 Sandstone and Siltstone
Seabed -5.2m to -9.9m N<5 Very soft/soft sandy clay with fragment of shells
-9.9m to -19.6m 5<N<50 Sandy clay with fragment shells, sand, clayey sand
-19.6m to -23.2m N>50 Sand
-23.2m to -31.1m N>50 Weathered sandstone/siltstone
-31.1m to -34.4m N>50 Moderately sandstone
Seabed -10.5m to -10.8m N<5 Very soft or soft silty clay
-10.8m to -13m N>50 Weathered sandstone/claystone/siltstone
-13m to -16.9m N>50 Moderately sandstone/siltstone

BH-11JO-05

BH-11JO-06

BH-11JO-02

BH-11JO-01

BH-11JO-03

BH-11JO-04

tarag 5>5-7³ lT§plsegçbBIkarxYgRsTab;dI)atsmuRTedIm,IykmksikSa ¬ExkBaØa qñaM 2011¦ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RbPB³ RkumsikSaKeRmag 
 

 ¬2¦ karcuHGegátBIRsTab;f μ 
 

 eK)aneFIVkarcuHGegáthμt;ct;mYyedIm,IkMNt;BIel,IkRsTab;fμenAxagkñúg nigxageRkAkMBg;EpRkugRBHsIhnukñúg 
JICA M/P nig F/S enAqñaM 1997 ¬rUb 5>5-8¦. elIsBIenH E/S )aneFIVkarGegátlMGitmYyeTotsRmab;KMrUbøg; 
lMGitsRmab;KeRmagGPivDÆn_cMNtEpBhueKalbMNgrbs;kMBg;EpRkugRBHsIhnu ¬qñaM 2011¦. 
 

 eyageTAtamkarcuHGegátl¥itl¥n;enH eKrkeXIjel,IkRsTab;fμenACeRmAcuHRbEhlBI -11 eTA -13 m enA 
CMuvijeBagbENþtBN’Rkhm ¬RbEhl 450 m BIRckTVarrbs;kMBg;Ep¦ kñúgXøgxageCIg ¬rUb 5>5-9¦. 
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01

0203

-15m

-15m -15m(Rock SurfaceContour)

Red Buoy

Rock Surface Section along Center Line

Rock Surface Contour
(Rock surface not deeper than -15m in elevation)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 RbPB³ JICA M/P nig F/S enAqñaM 1997 
rUb 5>5-8³ épÞRsTab;fμEdl)ancuHGegátl¥itl¥n; ¬1996¦ 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 RbPB³ E/S sRmab;KeRmagGPivDÆn_cMNtEpBhueKalbMNgrbs;kMBg;EpRkugRBHsIhnu ¬2011¦ 
rUb 5>5-9³ lT§plénkarcuHGegátl¥itl¥n;enAXøgxageCIg 
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5>6> lkçN³mUldæanénbrisßandæanFmμCati 
 

5>6>1> lkçN³TUeTAéntMbn;eqñr 
 

 tMbn;eqñrsmuRTenACMuvijkMBg;EpRkugRBHsIhnueBareBjeTAedayeqñrxSac; eqñrEdlmanfμenAeddas nigeRCay 
smuRT. enAtamédsmuRTtUc² k¾dUcenAsYn]TüanCatieromcMgayRbEhl 20 Km PaKGaeKñy_énkMBg;EppgEdr 
eKsegáteXIjmanéRBekagkagduHeRCagRcaglMGreTAedaypáafμb:RbHTwkenACMuvijekaHdac;q¶ayBIeqñrsmuRT. 
 

5>6>2> RbBn§½CIv³cMruH 
 

 ¬1¦ RbBn§½eGkUdIeKak 
 

 lkçN³PUmisaRsþtMbn;dIeKakrbs;kMBg;EpRkugRBHsIhnumanCavalesμA Kuem<atéRB bwgbYr dIcMkar nigéRBr)aH 
epSg². cMgayRbEhl 2-3 Km PaKxagekIténkMBg;EpRkugRBHsIhnuCaRBMRbTl;éRBkarBark,alqayRKb;RKg 
edayRksYgksikm μ rukçaRbmaj; nigensaT ¬k>r>n¦. rUb 5>6-1 bgðajBIRbePTdIcMkarenACMuvijkMBg;EpRkugRBHsI 
hnu nigRBMRbTl;éRBkarBark,alqay.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       RbPB³ RkumsikSaKeRmag 

rUb 5>6-1³ RbePTdIcMkarsMxan;²enACMuvijkMBg;EpRkugRBHsIhnu 
nigRBMRbTl;éRBkarBark,alqay 

 

 1¦ karcuHGegátBIBBYkPUtKam¼BBYkstVGaRs½yenAtMbn;dIeKak 
 

 karsikSaGegátBIBBYkPUtKam¼BBYkstVGaRs½yenAtMbn;dIeKakénkMBg;EpRkugRBHsIhnu eFIVeLIgenAEx vicäika 
qñaM 2011 edaypþl;kargarbnþeTA[Rkumh‘unTIRbwkSakñúgRsuk ¬CaGñkeFIVpÞal;¦. eKalbMNgénkarsikSaenHKW 
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edIm,IEsVgyl;BIlkçN³BBYkPUtKam¼BBYkstVGaRs½yenAtMbn;dIeKakenAkEnøgskþanuBleFIVpøÚvqøgkat;fμ ImYyeTot. 
pøÚvf μ IenHeKeRKageFIVkat;]TüaneqñrsmuRTsemþch‘unEsn P¢ab;eTAPaKxaglicéRBkarBark,alqay. karsikSaGegát 
BIBBYkPUtKameFIVeTAtamviFIbnÞat;kat;TTwg cMENkkarsikSaBIBBYkstVGaRs½yenAtMbn;dIeKak eKeFIVtamry³karcuH 
smÖasFn_pÞal;CamYyRbCaBlrdæEdlmanTIlMenA b¤ eFIVkarenAtMbn;cuHGegátenaH.  
 

 k¦ viFIsaRsþ 
 

 karcuHGegáttamviFIbnÞat;kat;TTWgeFIVenAtamTItamR)aMkEnøg kEnøgmYy²TMhM 500 m x 20 m ¬]> épÞdI 1 
ht¦. rUb 5>6-2 bgðajBITItaMgkat;TTwgEdl)ancuHGegát ehIyTTYl)anBt’mankt;RtadUcxageRkam³- 
 

- kMNt;)aneQμaHRbePTedImeQItamTItaMgkat;TTwgEdl)ancuHGegát 
- cMnYnedImeQIkMBs;Cag 1>5 m 

 

 GñkCMnajedImeQIkñúgRsuk ¬GñkmanbTBiesaFn_rksIukab;eQI¦ RtUv)aneRCIserIs[cUlrYmkñúgkarcuHGegátenH 
edIm,ICYyR)ab;eQμaHRbePTedImeQImYy². edayELkcMeBaHRbePTedImeQIEdleKminsÁal;eQμaH GñkcuHGegát)an 
ftrUbTukykmk[GñkCMnajenAPñMeBjkMNt;eQμaHenAeBleRkay.  
 

 karcuHsmÖasn_CaviFIsaRsþmYyeFIVeLIgedIm,IsikSaBIBBYkstVGaRs½yenAtMbn;dIeKak edIm,IRbmUleQ μaH nigGtþ 
sBaØaNRbePTstVéRBGaRs½ykñúgtMbn;enaH EtmankarlM)akxøH edaystVPaKeRcInCaRbePTstVraRtIcrminedIrehIr 
enAeBléf¶. eK)aneRbImKÁúeTÞsn_naMpøÚvenAeBleFIVbTsmÖasn_ecosvagkarkMNt;GtßsBaØaNxus. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     RbPB³ Google RkumsikSaKeRmag  

rUb 5>6-2³ karcuHGegáttamviFIsaRsþbnÞat;kat;TTwgBIBBYkPUtKamGaRs½yenAtMbn;dIeKak 
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 x¦ lT§plénkarcuHGegátBIBBYkPUtKam 
 

 tamry³karcuHGegát eKkMNat;)aneQμaHedImeQI 85 RbePT kñúgenaHRbePTedImeQImaneRcInCageKKW 
Acacia spp. nig Eucalyptus spp. edImeQIBIrRbePTdUcCa Dipterocarpus costatus nig Xylopia pierrei 

cat;cUlCaRbePTedImeQITTYlrgkarKMramKMEhgkñúgbBa¢IRkhmrbs; IUCN. cMENkedImeQI Dipterocarpus 

costatus cat;cUlCaRbePTedImeQIhinehac (EN) EdleKeXIjmanenAtMbn;kat;TTwg T1. RbePTedImeQI 
Xylopia pierrei cat;cUlRbePTgayrgeRKaH (VU) eKeXIjmanenAtMbn;kat;TTwg T1 nig T3. edImeQIBIrRbePT 
enHmaneRcInenAkm<úCa ehIyminTan;RtUvkarGPirkSBiessGIVNamYyenAeLIy. eTaHya:gNa KYrecosvagkab;qáar 
edImeQIRbePTTaMgenH edayeRCIserIspøÚv[)anhμt;ct; ¬]> evogecjBItMbn;manéRB¦. rUb 5>6-3 bgðajBIrUbft 
RbePTedImeQITTYlrgkarKMramKMEhg Edl)anftenAGMLúgeBlcuHGegát. 
 

Dipterocarpus costatus Xylopia pierrei 

         RbPB³ Google RkumsikSaKeRmag 
rUb 5>6-3³ RbePTedImeQITTYlrgkarKMramKMEhgkMNt;)anenAGMLúgeBlcuHGegát 

 

 tarag 5>6-1 bgðajBIcMnYnRbePT nigdg;sIuetedImeQIenAcMNuckat;TTwgnImYy². dg;sIuetedImeQIeKKiteTA 
elIcMnYnedImeQIkMBs;cab;BI 1>5 m eLIgeTA. edImeQImancenøaHBI 21-51 RbePT ehIymandg;sIuetcenøaHBI 
5-143 edIm kñúgmYyhicta. lT§plbgðajfadg;sIuetedImeQImankarERbRbYleRcInkñúgtMbn;cuHGegát. 
 

tarag 5>6-1³ cMnYnRbePTedImeQI nigdg;sIuetedImeQIcMNuckat;TTwgnImYy² 
 

cMNuckat;TTwg cMnYnRbePTedImeQI cMnYnedImeQI ¬kM>>1>5 m¦ dg;sIuetedImeQIkñúg1ht
T1 47 110 110
T2 21 5 5
T3 51 143 143
T4 23 52 52
T5 31 41 41

  RbPB³ RkumsikSaKeRmag 
 

 K¦ lT§plénkarcuHGegátBIBBYstVGaRs½yenAdIeKak 
 

 eyageTAtambTsmÖasn_enAGMLúgeBlcuHGegát eKkMNt;)anstV 83 RbePTGaRs½yenACMuvijtMbn;cuHGegát 
enaHmandUcCaBBYkfnikstV ¬man 16 RbePT¦ stVsøab ¬39 RbePT¦ ]rgÁstV ¬18 RbePT¦ nigflClik ¬10 
RbePT¦. kñúgcMenamRbePTstVTaMgenaH fnikstVBIrRbePT nig]rgÁstVbIRbePTcat;cUlCaRbePTstVTTYlkarKM 
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ramKMEhgkñúgbBa¢IRkhmrbs; IUCN. tarag 5>6-2 bgðajBIRbePTstVTTYlrgkarKMramKMEhg nigcMNat;fñak; 
stVTaMgenaHkñúgbBa¢IRkhmrbs; IUCN. edayTIGaRs½yrbs;BBYkstVTTYlrgkarKMramKMEhgTaMgenHminc,as; 
las; eKcaM)ac;RtUvcuHGegátsikSa[)anl¥itl¥n;kñúg EIA edIm,IbBa¢ak;[)anc,as;faKeRmagksagpøÚvqøgkat;enHmin 
b:HBal;dl;TICMrkrbs;BBYkstVTaMgGs;enHeT. ebIrkeXIjfamanplb:HBal; eKRtUvpøas;bþÚrpøÚv b¤ RtUvBicarNarkvi 
FankarGPirkS[)ansmRsb. 
 

tarag 5>6-2³ RbePTBBYkstVrgkarKMramKMEhgEdleKkMNt;)an 
nigcMNat;fñak;BBYkstVTaMgenHkñúgbBa¢IRkhmrbs; IUCN 

 eQμaHehAFmμta eQ μaHRbePT cMNat;fñak;kñúgbBa¢I IUCN 
fnikstV stVBRgUl Manis javanica hinehac (EN) 

stVkeRBa¢agehaH Pteropus lylei gayrgeRKaH (VU) 
]rgÁstV stVGeNþIk* Cuora galbinifrons hinehaCxøaMg (CR) 

stVGeNþIksIuxüg Malayemys subtrijuga gayrgeRKaH (VU) 
Bs;Evgcas; Ophiophagus hannah gayrgeRKaH (VU) 

*: eyageTAtamBt’mankñúgbBa¢IRkhmrbs; IUCN Bak;Bn§½nwgGeNþIkRbePTenHenAkm<úCaKWminc,as;las;eT ehIyTICMrkrbs; 
GeNþIkRbePTenHeRcInenAtMbn;éRBeRCA dUcenHGacmankarPNÐ½RbLMCamYyRbePTepSgeTotEdlmanlkçN³RbedogKña.  
RbPB³ RkumsikSaKeRmag 

 

 ¬2¦ RbBn§eGkUsmuRT  
 

 1¦ TICRmksmuRTsMxan;² 
 

 EdnTwkkm<úCaGMeNaypldl;TICRmksmuRTsMxan;²sRmab;rukçCatiGaRs½ynwgsmuRTdUcCa³- páafμb:RbHTwk 
es μAsmuRT nigéRBekagkag. kñúgEdnTwkCab;kMBg;EpBMus‘UvmanesμAsmuRTeRcInb:un μaneT b¤kEnøgxøHBMumanEtmþg eday 
ELkesμAsmuRTeKRbTHeXIjmaneRcInenAekaHrUg nigekaHrUgsMLwm ¬ UNEP, 20071¦ fitenAcMgayRbEhl 20 
Km xaglickMBg;EpRkugRBHsIhnu. cMENkenAtameqñrsmuRTextþkMBtk¾manes μAsmuRTeRcInEdr EtenAtMbn;TaMg 
enHminmankarb:HBal;edaykarGPivDÆn_kMBg;EpenaHeT eRBaHvafitenACag 30-40 Km xagekItBIkMBg;Ep. 
 

 enAtameqñrsmuRTextþRBHsIhnu éRBekagkagPaKeRcInduHenAtamédsmuRTtUc² nigenAsYn]TüanCatierom 
cMgayRbEhl 20 Km xagekItkMBg;Ep. éRBekagkagTaMgenHTMngCaminmankarb:HBal;edaykarGPivDÆn_kMBg;Ep 
enaHeT edayéRBTaMgenHfitenAq¶ayBItMbn;GPivDÆn_. enACitkMBg;EpBMueXIjmanéRBekagkagduHenaHeT. 
 

 páaf μb:RbHTwkenAkm<úCaPaKeRcInmanenAtamEk,rRcaMgsmuRT nigenACMuvijekaH. rUb 5>6-4 bgðajBITItaMgEdl 
eKRbTHeXIjmanpáaf μb:RbHTwkenAkm<úCa. enAextþRBHsIhnu fμb:RbHTwkeKrkeXIjmanenAEk,rRcaMg nigenAekaH 
q¶ayBIeqñrsmuRT EdlGacnwgmankarb:HBal;edaykarGPivDÆn_Ep dUcCaeBleFIVskmμPaBbUmsþarCaedIm. dUcenH 
eK)aneFIVkarGegátCabzmedaysikSaBIpáaf μb:RbHTwkenAEx vicäika qñaM 2011 epþatelIekaHrUg ekaHrUgsMLwm nigekaH 
fas. ekaHTaMgenHfitenAcMgay 0-20 Km xaglickMBg;Ep. cMENkf μb:RbHTwkenAEk,rRcaMgeqñrBMu)aneFIVkarsikSa 
eT edayTwkemIleXIjmankRmit. karcuHGegáteFIVeLIgedaybnþeTA[Rkumh‘unTIRbwkSakñúgRsuk ¬CaGñkeFIVpÞal;¦. 
                                                      
1

 UNEP 2007/ r)aykarN_CatisþIBIesμAsmuRTenAsmuRTcinxagt,Úg 
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Bt’manlMGiténkarcuHGegátenHmanBiBN’dUcxageRkam. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   RbPB³ UNEP 2007/ r)aykarN_CatisþIBIfμb:RbHTwkenAtamEdnTwkeqñrsmuRTcinxagt,Úg 
rUb 5>6-4³ tMbn;manpáaf μb:RbHTwkenAkm<úCa 

 

 k¦ viFIsaRsþ  
 

 páaf μb:RbHTwkenAekaHrUg ekaHrUgsMLwm nigekaHfasRtUv)ancuHGegátedayeRbItamviFIsaRsþRtYtBinitüfμb:RbH 
Twk. viFIsaRsþRtYtBinitüfμb:RbHTwkCavIFIsaRsþTTYlsÁal;CaGnþrCatiedIm,IvaytémøBIsuxPaBpáafμb:RbHTwk eday 
kt;RtaBIsßanPaBlkçN³ nigsnÞsSn_suxPaBepSg² ¬]> páafμERbkøayeTACaBN’s CMgWpáafμ RtI nignibidüadæitstV 
¬stVKμanq¥wgxñg b¤)aNkCati¦enAtamtMbn;kat;TTwg. karsikSaenHeFIVeLIgedayGñkCMnajmuCTwkenAtMbn;kat;TTwg 
cMgay 100 m sikSasrub)an 11 kEnøg ¬ekaHrUg³ 2 kEnøg ekaHrUgsMLwm³ 7 kEnøg nigekaHfas³ 2 kEnøg¦. 
rUb 5>6-5 bgðajBITItaMgcuHGegátCak;Esþg. 
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RbPB³ RkumsikSaKeRmag  

rUb 5>6-5³ TItaMgkEnøgcuHGegátBIpáaf μb:RbHTwk 
 

 x¦ lT§pl 
 

 i) páaf μrwg 
 

 páaf μrwgCamFümenAtamekaHrUg ekaHrUgsMLwm nigekaHfasman 36%/ 34% nig 20%. páaf μrwgenAekaH 
fasBMus‘UvmaneRcIneT edaysarenATIenaHmanPavrsbeBaØIrEk¥keRcIneBk. 
 

 páaf μrwgRbTHeXIjkñúgtMbn;cuHGegátKWCaGMbUrRKYsar³ Poritidae, Acroporidae, Agariciidae, 

Dendrophyllidae, Faviidae, Fungiidae, Mussidae nig Siderastreidae. RbePTpáafμmaneRcInCag 
eKKW Poritidae nig Faviidae EdlCaTUeTAmankarlUtlas;yWt EtFn;eTAnwgkkrTwk)anyUr. 
 

 karERbkøayeTACaBN’smankRmitTabenARKb;tMbn;sikSaTaMgGs; ¬RbEhl 3%¦. páafμrwgmYycMnYnqøgCMgW 
Guc²BN’páaQUkbNþalmkBIdgáÚvsMEb:tbrasit. 
  
 ii) RtI nig nibidüadæit ¬BBYkstVKμanq¥wkxñg¦ 
 

 enAekaHrUg TItaMgcuHGegát SR1sm,ÚN_RtIeRcIn ¬RbEhl 130 k,al¼100 m2¦ cMENkenAekaHrUgsMLwm 
RtImancenøaHBI 5-30 k,al¼100 m2 edayELkenAekaHfasBMus‘UvmanRtIeRcIneT eBalKWmanticCag 5 
k,al¼100 m2. RbePTRtIEdleKRbTHeXIjmaneRcInKWRtIq<g;Rkhm RtIGNþatEqá nigRtIemGMe)A. enAekaHrUg 
sMLwm ¬TItaMg BB1¦ eKsegáteXIjmanRbePTRtIk,alesk (Bolbometopon muricatum) 
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cat;cUlCaRbePTRtI gayrgeRKaH (VU) kñúgbBa¢IRkhmrbs; IUCN.  
 

 enAekaHTaMgbIenHBMus‘UvRbTHeXIjRbePTnibidüadæit ¬BBYkstVKμanq¥wg¦ eRcInb:unμaneT. BBYkstVeKRbTHeXIj 
eRcInKWRbePT urchins. enATItaMg BB1 enAekaHrUgsMLwm eKsegáteXIjmansm,ÚreTAedayRkcab;smuRTRbePT 
mÁúdbnøa. 
 

 K¦ esckþIsnñidæan 
 

 ebIeTaHenAtamekaHEdl)ancuHGegátmanpáaf μrwgtictYc ¬20-30%¦ k¾eday suxPaBpáafμTaMgenHmanlkçN³ 
l¥ eRBaHkarvivtþn_eTACaBN’smankRmitTab. edaypáafμTaMgenHedIrtYnaTIsMxan;kñúgRbBn§eGkUmUldæan skmμPaB 
sagsg;epSg²eFIVya:gkMu[manplb:HBal; edayeKRtUvmankarRtYtBinitüvaytémø nigmanviFankarsmRsbkat; 
bnßyehtub:HBal;EdlGacman.  
 

 2¦ fnikstVsmuRT 
 

 eyageTAtamkarsikSaRsavRCavrbs; Beasley et al. ¬2007¦2 eKkMNt;)anfnikstVsmuRT 10 RbePT 
kñúgEdnTwksmuRTkm<úCa kñúg 9 RbePTCa Cetaceans nig 1 RbePTCaetasmuRT. enAtMbn;extþRBHsIhnu eKsegÁt 
eXIjepSat Irrawaddy GaRs½yenAEdnTwkCab;sYn]TüanCatierom. RbePTBBYkstVsmuRTepSgeToteKsegÁt 
eXIjeRcInmanenAekaHrUg nigekaHrUgsMLwm. etasmuRTedImeLIysm,ÚrenARkugekb nigextþkMBt Etbc©úb,nñmin 
dwgenATINaeT. tamr)aykarN_ etasmuRTk¾eXIjmanenACMuvijekaHrUg nigekaHrUgsMLwm EtRbTHeXIjmþgmáal 
nigmancMnYntictYcbMput. 
 

5>6>3> KuNPaBxül;Gakas 
 

 bc©úb,nñ Tinñn½yBIKuNPaBxül;enACMuvijtMbn;kMBg;EpRkugRBHsIhnu mins‘UvmaneRcInsRmab;karsikSaBIKuNPaB 
xül;eFIVeLIgCaEpñkén EIA sRmab;karGPivDÆn_mUldæanpÁt;pÁg;eRbg nigsagsg;cMNtEpBhueKalbMNgCabnÞan; 
enAkMBg;EpRkugRBHsIhnu ¬2008¦ enaHeT. karsikSaeFIVeLIgenATItaMgmYytambeNþajpøÚvsYn]TüaneqñrsmuRT 
semþch‘unEsn ¬RbEhl 200 m BIRckTVarecjcUlrbs; SEZ¦ ry³eBl 24 ema:g enAéf¶TI 7 Ex kBaØa qñaM 
2007 ¬éf¶suRk¦. )a:ra:Em:RtykmkeFIVkarsikSaRsavRCavKWGnuPaKBüÚrsrub (TSP) FatukabUn (CO) nIRtUEsSn 
DIGuksIut (NO2) nigs‘ulpYrDIGuksIut (SO2). tarag 5>6-3 bgðajBIlT§plénkarcuHGegátenH. 
 

tarag 5>6-3³ lT§plkarcuHGegátBIKuNPaBxül; 
¬témømFümPaKenAry³eBl 24 ema:g¦ 

 témømFümPaKenAry³eBl 24 ema:g (mg/m3) bTdæanCati 
témømFümPaKenAry³eBl 8 ema:g (mg/m3)

TSP 0.02 0.33 
CO < 10 20 
NO2 0.012 0.1 
SO2 0.004 0.3 

 RbPB³ EIA elIkarGPivDÆn_mUldæanpÁt;pÁg;eRbg nigcMNtEpBhueKalbMNgCabnÞan;enAkMBg;EpRkugRBHsIhnu ¬2008¦ 
                                                      2 Beasley et al ¬2007¦ karGPirkSfnikstVsmuRTenAEdnTwkkm<úCa rYmmankMNt;Rta Seven New Cetacean fnikstVGaRs½yenA 
kñúgTwk 2007/ 33 ¬3¦/ 368-379 
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 eyageTAtamlT§plcuHGegát )a:ra:Em:RtTaMgGs;mantémøTabCagbTdæanKuNPaBxül;enACMuvijfñak;Cati.Ep¥k 
elIlT§plTaMgenH CaTUeTA KuNPaBxül;enACuMvijtMbn;kMBg;EpGaccat;TukfamanlkçN³l¥RbesIrGacTTYlyk)an 
edayskmμPaBkMBg;EpnigeragcRk]sSahkmμenAtMbn;enHbc©úb,nñmins‘UvmanGIVFMdMubgár[kgVk;dl;KuNPaBxül;enaH 
eT. eTaHya:gNa minticmineRcIn skmμPaBkMBg;EpGacrYmcMENkbMBulxül;kñúgmUldæanmanKMrU]TahrN_xag 
eRkam³- 

- KuNPaBxül;enAtampøÚvEp ¬pøÚvCatielx 4¦ GacmansPaBRTuDeRTam edaysarmanLanebIkecjcUl 
eTAmkqøgkat;pøÚvenHCaRbcaM nigBiessenAeBlema:gelIkdak;pÞúkepÞrTMnijeRcIn EdlenAGMLúgema:genH 
eRcInekItmankarkksÞHcracr bgár[mankarbMBulbriyakasxøaMgEfmeTot. karkksÞHcracrPaKeRcIn 
ekItmanenAral;éf¶esAr_ edaysareKeFIVkarelIkdak;pÞúkepÞrTMnijeRcInenAéf¶enH. kareRbIR)as;rfynþdwk 
TMnijcas;²k¾CakgVl;mYypgEdr eRBaHrfynþTaMgenHbeBa©jEpSgeRcInb:HBal;dl;brisßanF¶n;F¶rCagrfynþ 
TMenIb². 

- FUlIFüÚgfμ nigkMeTckMTIeQIhuymkBITIkEnøgsþúkrbs;TaMgenHk¾GaceFIV[xUcdl;KuNPaBxül;TaMgkñúg nig 
eRkAtMbn;kMBg;EppgEdr BiessenAeBlmanxül; nigGakasFatuhYtEhg. 

 

5>6>4> KuNPaBTwk  
 karsikSaBIKuNPaBTwkeFIVenAEx tula qñaM 2011 edIm,IcuHRbmUlTinñn½ymUldæanBIKuNPaBTwkkñúg nigenACMu 
vijtMbn;Ep. karsikSaenHbnþeTA[Rkumh‘unTIRbwkSakñúgRsukmYy ¬CaGñkeFIVpÞal;¦.  
 

 ¬1¦ viFIsaRsþ  
 tarag 5>6-4 bgðajBI)a:ra:Em:RtKuNPaBTwkEdl)ancuHGegát nigviFIsaRsþsikSaRsavRCav. sItuNðPaBTwk 
pH kRmitCatiGMbil nigGuksIuEsnrlay (DO)RtUv)anvas;sÞg;Ca in situ. )a:ra:Em:RtepSgeToteKykeTAviPaK 
enATIBiesaFn_RksYgbrisßan ¬b>r>s¦. sMeNATwkKMrU eKRbmUl)anenAéf¶TI 24 Ex tula qñaM 2011 enAcenøaHema:g 
7 RBwk dl; ema:g 4 resol. GakasFatuPaKeRcInebIkéf¶ EtRtUvrMxanedayxül;BüúHxøaMgmþgmáal. 
 

tarag 5>6-4³ )a:ra:Em:RtKuNPaBTwkEdl)ancuHGegát nigviFIsaRsþsikSaRsavRCav 
 

)a:ra:Em:Rt Ékta viFIsaRsþRsavRCav epSg²
sItuNðPaBTwk °C Digital thermometer AZ 363 In situ 

pH - Digital pH meter (phScan) In situ 

kRmitCatiGMbil PSU Refractometer In situ 

GuksIuEsnrlay (DO) mg/l DO meter In situ 

PaBl¥k;kkr NTU Turbidity meter MOE lab. 

vtßúrwgBüÜrsrub (TSS) mg/l 2540 D MOE lab. 

tRmUvkarGuksIuEsnKImI (COD)  JIS K0102 MOE lab. 

nIRtUEsnsrub (T-N) mg/l JIS K0102 MOE lab. 

pUsV½rsrub (T-P) mg/l JIS K0102 MOE lab. 

smasFatueRbg ¬Fatu n-hexane¦ mg/l 5520 D MOE lab. 

)ak;etrI Coliform MPN/100 ml NFT 90-413 MOE lab. 

 RbPB³ RkumsikSaKeRmag 
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 TItaMgsrubTaMgGs; 12 kEnøg eK)ancuHGegátsikSaBIépÞTwk RsTab;kNþal nigRsTab;)atTwk. rUb 5>6-6 
bgðajBITItaMgtMbn;cuHGegát. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
erobcMedayRkumsikSaKeRmag 

rUb 5>6-6³ TItaMgtMbn;cuHGegátBIKuNPaBTwk 
 

 ¬2¦ lT§pl 
 

 tarag 5>6-5 bgðajBIlT§plénkarcuHGegátBIKuNPaBTwk Edl)anrkeXIjCak;EsþgdUcxageRkam³- 
 

- sItuNðPaB nigkRmitCatiGMbilenAtamtMbn;cuHGegátmanPaBxusKñabnþicbnþÜc ¬RbEhl 30˚C nig 3%¦ 
- enAtamtMbn; nig)atTwkPaKeRcInman DO RKb;RKan;kñúgkRmitGacTTYlyk)anCaTUeTAcenøaHBI 6-8 6-8 

mg/l. elIkElgenAtMbn; W9 nig W10 manRtwmEt 2>3 nig 3>56 mg/l b:ueNÑaH. enHRbEhlmkBI 
crnþTwkpøas;bþÚrenAtMbn;enHmankRmit edaymanTwkkgVk;mkBIshKmn_enAEk,r²enaH. 

- COD, T-N nig T-P enAtamtMbn; nig)atTwkPaKeRcInfitkñúgkRmitGacTTYlyk)anCaTUeTA 
elIkElgenA tMbn; W2 nig W3 manRsTab;)atTwk T-N 1>08 nig 1>50 mg/l elIskRmitx<s;kñúgbT 
dæanKuNPaBTwk Cati ¬1 mg/l¦. buBVehtubNþal[ T-N mankRmitekInx<s;enH minmanRbPBGIVbBa¢ak; 
c,as;las;eT. 

- eKRbTHeXIjmaneRbgenARKb;tMbn;cuHGegátTaMgGs;. RbPBTwkkgVk;mkBIshKmn_enAEk,r²enaH nigTwk 
beBa©jecalBI)atnava. 
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- enAtMbn; W1, W9, W11 nig W12 eKRbTHeXIjman)ak;etrI Coliform eRcInsn§wk. edaysartMbn;TaMg 
enHfitenAkñúgClsIma ¬TMnb;karBarTwkrlk¦ b¤ kñúgtMbn;Ek,rRcaMg RbPBTwkkgVk;TMngmkBIshKmn_enA 
Ek,r²enaH. 

 

tarag 5>6-5³ lT§plcuHGegátBIKuNPaBTwk 
 

 Temp. pH DO Salinity Turbidity TSS*2 COD T-N T-P 
Oil 

content 
Coliform 
bacteria 

Unit oC - mg/l % NTU mg/l mg/l mg/l mg/l mg/l MPN/100ml 

Standard*1 - 7.0-8.3 >2.0-7.5 - - - <2-8 
<0.2-
1.0

<0.02-
0.09 

0.00 <1000 

W1 
S 30.0 8.4 7.51 2.90 0.00 276.00 1.09 0.47 0.02 27.60 0
M 30.0 8.5 7.45 2.85 0.00 258.00 1.51 0.43 0.02 11.80 2.4x103

B 30.1 8.5 8.58 3.00 10.00 324.00 1.43 0.49 0.03 0.50 < 30

W2 
S 30.2 8.4 7.72 2.30 0.00 272.00 1.68 0.32 0.01 31.20 0
M 30.0 8.4 8.71 2.60 0.00 268.00 0.84 0.83 0.04 7.80 0
B 30.2 8.4 9.88 2.65 2.00 292.00 1.18 1.50 0.03 2.10 0

W3 
S 30.5 8.5 7.17 2.65 0.00 284.00 1.76 0.63 0.01 19.80 0
M 29.9 8.5 7.23 3.00 0.00 298.00 2.18 0.79 0.01 0.40 0
B 29.9 8.4 10.10 2.50 8.00 298.00 3.11 1.08 0.03 0.00 0

W4 
S 30.3 8.5 7.04 2.80 0.00 318.00 1.60 0.45 0.03 19.00 0
M 30.0 8.5 6.83 3.00 0.00 98.00 2.02 0.58 0.05 5.40 0
B 29.9 8.4 7.30 3.20 1.00 296.00 1.09 0.56 0.03 0.18 0

W5 
S 30.1 8.5 6.49 3.00 0.00 290.00 1.68 0.45 0.03 2.80 0
M 30.1 8.4 6.72 2.90 0.00 258.00 3.19 0.48 0.03 0.20 0
B 30.1 8.4 4.89 2.90 5.00 270.00 3.53 0.48 0.01 0.00 0

W6 
S 30.2 8.5 7.00 2.80 0.00 274.00 1.93 0.41 0.02 37.40 < 30
M 30.1 8.4 6.81 2.40 0.00 276.00 2.69 0.46 0.02 5.60 0
B 30.1 8.5 6.79 2.75 3.00 252.00 3.61 0.46 0.02 0.60 0

W7 
S 30.2 8.6 6.84 2.90 0.00 286.00 3.02 0.63 0.03 9.20 < 30
M 30.1 8.6 6.52 3.10 0.00 302.00 2.02 0.38 0.04 0.00 < 30
B 30.1 8.6 6.39 3.00 2.00 270.00 2.52 0.39 0.03 0.00 0

W8 
S 30.4 8.6 7.17 3.10 0.00 310.00 2.52 0.46 0.02 4.00 0
M 30.3 8.6 7.22 2.90 0.00 298.00 1.68 0.45 0.04 0.00 < 30
B 30.2 8.6 7.14 3.20 1.00 282.00 2.69 0.51 0.04 0.00 0

W9 
S 30.5 8.8 8.37 3.00 0.00 318.00 1.85 0.44 0.04 18.60 9.2x102

M 30.6 8.8 7.62 3.10 0.00 324.00 1.85 0.64 0.04 1.60 < 30
B 30.3 8.6 2.30 3.20 4.00 356.00 0.92 0.53 0.03 0.22 0

W10 
S 30.6 8.7 7.66 3.00 0.00 340.00 1.09 0.48 0.02 4.80 < 30
M 30.6 8.7 7.56 3.00 0.00 292.00 0.84 0.62 0.04 0.00 36
B 30.7 8.7 3.56 3.10 7.00 284.00 0.34 0.62 0.04 0.00 0

W11 
S 30.3 8.6 7.11 3.10 0.00 302.00 0.17 0.32 0.04 1.80 9.3x103

M 30.3 8.7 7.17 3.00 0.00 302.00 1.18 0.61 0.05 0.06 2.3x102

B 30.2 8.7 6.68 3.20 6.00 274.00 0.59 0.40 0.03 0.00 0

W12 
S 30.2 8.6 6.70 3.00 0.00 306.00 0.92 0.36 0.04 4.20 2.3x102

M 30.2 8.6 6.78 3.10 0.00 276.00 0.17 0.54 0.03 0.40 9.2x102

B 30.2 8.6 5.71 3.15 3.00 292.00 0.34 0.63 0.02 0.00 0

S: épÞTwk M:RsTab;kNþal B:RsTab;)atTwk 
*1: bTdæanKuNPaBTwkenAtMbn;EdnTwksaFarN³edIm,IGPirkSCIvcMruH ¬sRmab;TwkenAtameqñrsmuRT¦ kñúg]bsm<n§½ 4 énGnuRkwtüsþIBI 
karRKb;RKgkarbMBulbrisßanTwk cuHéf¶TI 06 Ex emsa qñaM 1999. 
*2: témø TSS TMngdUcCaminRtwmRtUv eRBaHtémøTaMgenHx<s;eBk RbEhlbNþalmkBIbBaðabkec©keTsviPaKenATIBiesaFn_. 
kMNt;sMKal;³ RbGb;BN’etñatsMKal;témøelIsbTdæanKuNPaBTwkkm<úCa 
erobcMedayRkumsikSaKeRmag 

 

 ¬3¦ esckþIsnñidæan 
 

 ebIeTaHTwkenAkñúg nigCMuvijtMbn;kMBg;EpTTYlrgkarbMBuledayeRbg nig)ak;etrI coliform EteRkABI)a:ra:Em:Rt 
TaMgenH KuNPaBTwkKWfitkñúgkRmitGacTTYlyk)an. eTaHya:gNa CamYybrisßanenACMuvijEbbenH tMbn;enAkñúg 
ClsIma ¬TMbn;karBarTwkrlk¦ GacgaynwgTTYlrgkarbMBulTwkeTAéf¶eRkay BiessenAeBlBRgIkkMBg;Ep SEZ 
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cab;epþImdMeNIrkar nigkarbnþbgðÚrTwkkgVk;BIshKmn_mUldæanenACMuvijenaH. 
 

5>6>5> kaksMNl;  
 

 ¬1¦ kaksMNl;minbgáreRKaHfñak; 
 

 kaksMNl;minbgáreRKaHfñak;mkBIkMBg;EpRkugRBHsIhnusMxan;²mandUcCa³-fg;pøasÞik kMeTceQI db kMb:ug nig 
Rkdas. kaksMNl;TaMgenHKWRkumh‘unÉkCn (CINTRY Co., Ltd.) CaGñkRbmUlykeTAecalenAkEnøgcak; 
sMramrbs;TIRkug.  
 

 ¬2¦ kaksMNl;bgáreRKaHfñak; 
 

 kaksMNl;eRbgBIkMBg;EpRkugRBHsIhnuKWCakaksMNl;bgáreRKaHfñak;xøaMg eKcaM)ac;RtUvmanr)aMgXaMgTwkCab; 
kaksMNl;eRbgenaH. 
 

5>6>6> sMelgføg;¼xÞr½  
 

 bc©úb,nñ Tinñn½yBak;Bn§½nwgsMelgrMxanenACMuvijtMbn;kMBg;EpKWmankRmiteTAtamkarcuHGegáteFIVeLIgCaEpñkén 
kareFIV EIA sRmab;karGPivDÆn_mUldæanpÁt;pÁg;eRbg nigsagsg;cMNtEpBhueKalbMNgCabnÞan;enAkMBg;EpRkug 
RBHsIhnu ¬2008¦. karcuHGegátenHeFIVeLIgenAtMbn;mYytampøÚveqñr]Tüansemþch‘unEsn ¬cMgayRbEhl 200 
m BI RckTVarecjcUlrbs; SEZ¦ ry³eBl 24 ema:g enAéf¶TI 7 Ex kBaØa qñaM 2007 ¬éf¶ suRk ema:g 6 RBwk¦. 
 

 eyageTAtamlT§plcuHGegát kRmitsMelgrMxanCamFümerogral;ema:gKWfitkñúglMdab;fñak;bTdæansMelgrMxan 
CatisRmab;tMbn;BaNiC¢kmμ nigesvakmμenARKb;ema:gTaMgGs;. ebIeTaHkRmitsMelgrMxanGtibrmamþgmáalekInelIs 
kRmitbTdæanCatik¾eday CaTUeTA sMelgrMxanenACMuvijtMbn;kMBg;EpGaccat;TukfafitkñúgkRmitGacTTYlyk)an. 
k¾b:uEnþ sMelgrMxanenApøÚvEp ¬pøÚvCatielx 4¦ mankRmitx<s;minGacTTYlyk)an enAGMLúgema:grfynþdwkTMnij 
F¶n;²ebIkecjcUl. 
 

5>6>7> KuNPaBkkr)atTwk  
 

 karcuHGegátBIKuNPaBkkrTwkeFIVenAéf¶TI 27 Ex tula qñaM 2011 edIm,IRbmUlTinñn½yBak;Bn§½nwgKuNPaBkkr 
TwkCamUldæanenAkñúg nigCMuvijtMbn;kMBg;EpRkugRBHsIhnu. karcuHGegátenHpþl;bnþeTA[Rkumh‘unTIRbwkSaevotNam 
(HYMETEC) CaGñkeFIVpÞal;. 
 

 ¬1¦ viFIsaRsþ 
 

 karcuHGegátBIKuNPaBkkrTwkeFIVenA 9 kEnøg. TItaMgcuHGegátmanbgðajkñúgrUb 5>6-7. tarag 5>6-6 
bgðajBI)a:ra:Em:RtKuNPaBkkrTwk nigviFIsaRsþsikSaRsavRCav. KMrUkkrTwkKWeKcab;yktamviFIsaRsþécdnü. KMrU 
mYycMnYneKykmkBIkEnøgcuHGegátnImYy² dak;laycUlKñaTukkñúgRbGb;RtCak;. 
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 RbPB³ Google RkumsikSaKeRmag 

rUb 5>6-7³ TItaMgkEnøgcuHGegátBIKuNPaBkkrTwk 
 

tarag 5>6-6³ )a:ra:Em:RtKuNPaBkkrTwk 
l>r sarFatu ]bkrN_viPaK viFIsaRsþviPaK 
1 TMnajEpndICak;lak; Weight analysis Sartorius TCVN 4195:1995 

2 FatupSMkñúgTwk Oven Memmet TCVN 6648:2000 

3 cMENkFatupSMtUcl¥it Weight analysis Sartorius TCVN 6862:2001 

4 kabUnsrIragÁsrub (TOC) TOC analyzer EPA 9060:1996 

5 eRbg ¬GIuRtUkabUneRbgkatsrub¦ Weight analysis Sartorius TCVN 5070 – 1995 

6 emSAsab‘U ¬sarFatuBN’exovemTIELn¦ UV-VIS SMEWW 5540C:2005 

7 ehVNl; UV-VIS EPA 9071A – 1996 

8 nIRtat Ion chromatography TCVN 6643:2000 

9 køÚrIn - TCVN 6225- 3:1996 

10 s‘ulhVat Ion chromatography TCVN 6656 : 2000 

11 hVUshVat Ion chromatography TCVN 6499:1999 (ISO 11263:1994) 

12 GahSÚtsrub (T-N)
UV-VIS 

TCVN 6498:1999 

(ISO 11261:1995) 

13 hVÚshVr½srub (T-P) TCVN 4052-85 

14 s<an;Fr½srub (T-S) IR spectrum TCVN 7371:2004 

15 sIuya:NIt (CN) UV-VIS TCVN 6181:1996 (ISO 6703:1984) 

16 )arüÚm (Ba) 
Atomic absorption spectroscopy 
(AAS) 

TCVN 6649:2000 
SMEWW 3125:2005 

17 ya:NUv (As) TCVN 6649:2000 
TCVN 6626:2000 

18 sMN)a:haMg (Sn) TCVN 6649:2000 
SMEWW 3125:2005 
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19 Edk (Fe) UV-VIS 
TCVN 6649:2000& 
TCVN 6177:1996 

20 m:g;haáENs (Mn) 

Atomic absorption spectroscopy 
(AAS) 

TCVN 6649:2000& 
TCVN 6496:1999 

21 kadmüÚm (Cd) TCVN 6649:2000& 
TCVN 6496:1999 

22 RkUmüÚm (Cr)+6 TCVN 6649:2000& 
TCVN 6496:1999 

23 sMN (Pb) TCVN 6649:2000& 
TCVN 6496:1999 

24 )art (Hg) TCVN 6649:2000 
TCVN 7877:2008 

25 Tg;Edg (Cu) TCVN 6649:2000& 
TCVN 6496:1999 

26 nIEkl (Ni) TCVN 6649:2000& 
TCVN 6496:1999 

27 sgá½sI (Zn) TCVN 6649:2000& 
TCVN 6496:1999 

28 PCBs srub 
Gas chromatography 

EPA 617 – 1996 

29 DDT srub TCVN 7876 – 2008 

TCVN 6124:1996 

30 DIGUsIun Gas chromatography with mass 
spectrometry TCQS 01:2010/NĐVN 

31 RTIb‘UTIlTIn (TBT) Gas chromatography with mass 
spectrometry EPA 282.3 

RbPB³ RkumsikSaKeRmag 
 

 ¬2¦ lT§pl 
 

 tarag 5>6-7 bgðajBIlT§plénkarcuHGegátrkeXIjCak;EsþgdUcxageRkam³- 
 

 elahFatuRsal 
- enAmuxkMBg;Ep ¬TItaMg S3¦ nigenAEpñkxagkñúgéntMbn;ClsIma ¬TMnb;karBarTwkrlk¦ ¬TItaMg S5 nig 

S6¦ manbNþúMsarFatu T-N nig T-P x<s;. enATItaMgTaMgenHtamry³KMrUTwkykmkeFIVBiesaFn_eXIjfa 
mankøinGIuRtUEsSns‘ulhVatxøaMg. enHsbBa¢ak;[eXIjfa)atsmuRTenAkñúgtMbn;ClsIma ¬TMnb;karBarTwk 
rlk¦ fitkñúgsPaBminmanxül;GakasbribUN_ enHRbEhlbNþalmkBIcrnþTwkpøas;bþÚrmankRmiteday 
sarmanTwkkgVk;hUrcUlmkBIshKmn_enAEk,²enaH. 

 

elahFatuF¶n; 
- elahFatukadmüÚmenATItaMg S5 ¬0>785 mg/l¦ nig S6 ¬0>717 mg/l¦ manbrimaNelIstémø 

ISQG kaNadabnþicbnþÜc ¬0>7 mg/l¦ EtenAeRkamtémø SL GURsþaelI ¬1>5 mg/l¦. 
- sarFatu)artenATItaMg S1¬0>171 mg/l¦, S2 ¬0>227 mg/l¦ nig S7 ¬0>193 mg/l¦ 

ekInelIsTaMg témø ISQG kaNada ¬0>13 mg/l¦nig témø SL GURsþalI ¬0>15 mg/l¦ bnþicbnþÜc. 
- Tg;EdkenATItaMg S3¬24>35 mg/l¦, S5 ¬40>90 mg/l¦, S6 ¬76>80 mg/l¦ nig S7 ¬51>10 

mg/l¦ manbrimaNelIstémø ISQG kaNada ¬18>7 mg/l ¦. TItaMg S6 k¾elIstémø SL GURsþalI 
¬65 mg/l¦ Edr. 

- nIEklenATItaMg S3 ¬25>65¦, S5 ¬26>65 mg/l¦, S6 ¬23>70 mg/l¦, S7 ¬21>55 mg/l¦, nig 

S9 ¬25>90 mg/l¦ manbrimaNelIstémø SL GURsþalI ¬21 mg/l¦ bnþicbnþÜc. 
- edaysarFatukadmüÚm )art Tg;Edg nignIEklenATItaMgmYycMnYnmanbrimaNelIstictYc b¤ Rbhak;Rb 
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Ehlnwgtémø ISQG kaNada b¤ SL GURsþalI sarFatuTaMgenaHKWfitenAeRkamkRmittémøelIkñúgeKal 
karN_ENnaMtambTdæankaNada b¤ GURsþalI ¬]> PEL nig SQG-x<s;¦. niyayCarYm sMGagelIehtu 
plxagelIkRmitbMBuledayelah³FatuFnF¶n;enAtMbn;cuHGegátGaccat;TukfitenAkRmittictYceTACamFü
m. 

 

 karbMBuledayPavrs;srIragÁGciéRnþy_ 
- brimaN PCBs, DDT nig TBT manbrimaNTabCagtémø ISQG kaNada b¤ SL GURsþalIenA 

RKb;TItaMgcuHGegát. 
- DIGuksIunenATItaMg S6 ¬1>0294 ng/kg¦ nig S7 ¬1>7152 ng/kg¦ manbrimaNelIs ISQG kaNa 

da ¬0>85 ng/kg¦ tictYc. 
 

 ¬3¦ esckþIsnñidæan 
 

 kkrTwkenACMuvijtMbn;kMBg;EpkgVk;bnþicbNþalmkBIelahFatuF¶n; nigsarFatuDIGUsIun EtedayxVHxatRbPBGH 
GagBIkarbMBulCak;EsþgenAkñúgTIbrievNenaH RbPBénkarbgárPaBkgVk;TaMgenHk¾minc,as;las;Edr eKcaM)ac;RtUv 
sikSaRsavRCavbnþeTot. eTaHya:genHkþI SEZ kMBg;EpGacCaRbPBbgárPaBkgVk;edayelahFatuF¶n;eTAGnaKt 
dUcenH eKRtUvRKb;RKgTwkkgVk;bgðÚrecal[)anhμt;ct;. elahFatuRsalk¾mankRmitx<s;pgEdr PaKeRcInTMng 
bNþalmkBITwkkgVk;bgðÚrecalBIshKmn_enAEk,r²enaH. dUcenH eKRtUvRKb;RKgTwkkgVk;bgðÚrecalenH[)an eFIV 
ya:gkat;bnßykRmitbMBulkkr)atTwk[)anbnþicmþg²CaGtibrma. 
 

tarag 5>6-7³ lT§plcuHsegátCak;EsþgBIKuNPaBTwk 
 

No Parameter Unit S1 S2 S3 S4 S5 S6 S7 S8 S9 

Canada*1 Australia*2 

ISQG PEL SL 
SQG- 

high 

1 
Specific 

Gravity 
- 2.700 2.761 2.501 2.650 2.715 2.670 2.650 2.559 2.625 - - - - 

2 Water Content % 38.23 35.42 56.13 31.46 56.27 52.68 36.02 29.34 32.76 - - - - 

3 

Particle Size 

Distribution  

>0,85mm 

% 17.15 2.30 24.31 2.86 40.03 36.86 46.06 9.01 54.87 - - - - 

0,85mm  

0,355mm 
% 29.88 28.51 39.63 10.64 42.73 35.50 30.47 61.32 31.39 - - - - 

0,355mm  

0,25mm 
% 0.16 0.33 0.65 0.11 0.19 0.24 1.99 0.46 0.09 - - - - 

0,25mm  

0,18mm 
% 20.83 18.41 7.80 12.22 5.74 6.70 4.60 12.80 2.81 - - - - 

0,18mm 

0,15mm 
% 20.55 27.98 7.04 23.78 3.67 6.89 4.37 7.82 3.02 - - - - 

0,15mm  

0,125mm 
% 5.84 7.95 3.41 15.12 1.78 2.35 1.99 2.29 1.45 - - - - 

0,125mm  

0,106mm 
% 1.66 2.70 0.94 5.03 0.47 1.54 1.01 1.11 0.60 - - - - 

0,106mm  

0,095mm 
% 0.31 0.71 0.38 1.53 0.25 0.32 0.17 0.44 0.09 - - - - 

0,095mm  

0,085mm 
% 1.09 3.60 0.88 0.53 0.10 0.10 0.16 0.67 0.09 - - - - 

0,085mm  

0,075mm 
% 0.58 1.66 2.18 7.22 1.46 1.94 1.57 0.75 1.37 - - - - 

< 0,075mm % 1.95 5.85 12.77 20.96 3.57 7.56 7.62 3.34 4.22 - - - - 
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No Parameter Unit S1 S2 S3 S4 S5 S6 S7 S8 S9 

Canada*1 Australia*2 

ISQG PEL SL 
SQG- 

high 

4 
Total Organic 

Carbon (TOC) 
mg/kg 4,700 7,600 22,100 2,700 20,400 23,600 13,100 6,000 35,100 - - - - 

5 

Oil (Total 

Petroleum 

Hydrocarbon) 

mg/kg < 10 < 10 < 10 20 20 < 10 30 10 < 10 - - 550 - 

6 

Detergent 

(Methylene 

Blue Active 

Substances) 

mg/kg 0.598 0.678 1.202 1.460 0.540 1.543 1.613 0.638 1.440 - - - - 

7 Phenol mg/kg 0.195 0.137 0.202 0.101 0.492 0.238 0.310 0.123 0.119 - - - - 

8 Nitrate mg/kg 2.01 100.4 28.15 32.50 121.2 2.001 45.05 386.4 15.90 - - - - 

9 Chlorine mg/kg <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 - - - - 

10 Sulfate mg/kg 1,033 1,750 2,776 846.6 2,050 2,484 5,513 1,933 4,872 - - - - 

11 Phosphate mg/kg < 0.65 < 0.65 < 0.65 2.75 < 0.65 < 0.65 < 0.65 < 0.65 < 0.65 - - - - 

12 
Total Nitrogen 

(TN) 
mg/kg 1,270 530 1,880 430 1,850 2,360 1,260 680 1,090 - - - - 

13 

Total 

Phosphorus 

(TP) 

mg/kg 561.1 342.7 360.2 240.1 366.8 366.8 279.4 80.8 318.7 - - - - 

14 
Total Sulphur 

(TS) 
mg/kg 1.13 2.63 23.14 9.34 12.13 4.21 2.57 3.12 1.09 - - - - 

15 Cyanide (CN) mg/kg 0.037 0.022 0.03 0.027 0.025 0.028 0.027 0.024 0.032 - - - - 

16 Barium (Ba) mg/kg 478.1 140.7 267.5 310.3 499.1 381.8 315.6 215.6 109.3 - - - - 

17 Arsenic (As) mg/kg 2.087 2.274 3.065 1.818 2.383 2.573 3.378 2.221 1.376 7.24 41.6 20 - 

18 Tin (Sn) mg/kg 1.085 0.790 1.341 0.333 1.324 0.945 1.003 0.258 2.149 - - - - 

19 Iron (Fe) mg/kg 4,421 4,961 11,008 3,271 11,736 9,082 7,877 2,134 9,343 - - - - 

20 
Manganese 

(Mn) 
mg/kg 547.9 648.5 1,437.4 269.5 1,245.9 764.3 927.2 100.7 1,288.8 - - - - 

21 Cadmium (Cd) mg/kg 0.111 0.238 0.524 0.140 0.785 0.717 0.509 0.056 0.462 0.7 4.2 1.5 10 

22 
Chromium 

(Cr)+6 
mg/kg 0.31 0.61 0.93 0.82 0.90 1.10 0.80 0.55 1.27 - - - - 

23 Lead (Pb) mg/kg 11.20 6.70 14.90 2.75 15.35 19.20 13.05 3.05 6.65 30.2 112 50 220 

24 Mercury (Hg) mg/kg 0.171 0.227 0.086 0.053 0.100 0.027 0.193 0.034 0.083 0.13 0.70 0.15 1 

25 Copper (Cu) mg/kg 4.75 4.003 24.35 5.452 40.90 76.80 51.10 7.051 8.452 18.7 108 65 270 

26 Nickel (Ni) mg/kg 19.20 17.05 25.65 15.70 26.65 23.70 21.55 15.65 25.90 - - 21 52 

27 Zinc (Zn) mg/kg 19.40 14.95 48.30 14.45 66.15 72.30 59.45 15.70 32.25 124 271 200 410 

28 Total PCBs µg/kg <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 21.5 189 25*3 - 

29 Total DDT µg/kg <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 1.19 4.77 1.6*3 46*3 

30 

Dioxins 

(PCDDs&PC

DFs) 

ng/kg  0.0027 
0.049

2 
0 0.1690 0.4050 1.0294 1.7152 0.3031 0.1865 0.85 21.5 - - 

31 
Tributyltin 

(TBT) 
µg/kg 0.78 0.04 0.32 <0,02 0.29 0.13 <0,02 <0,02 0.16   9*3 - 

*1: eKalkarN_ENnaMBIKuNPaBkkrTwkkaNadaedIm,IkarBarPavrsGaRs½yenAnwgTwk 
ISQG ¬eKalkarN_ENnaMBIKuNPaBkkrTwkbzm¦³ brimaNeRkamcMNucpÞúyeTAnwg ¥T§BlCIvsaRsþ 
eKrMBwgfamins‘UvekIteLIgjwkjab;eT 
PEL ¬kRmit ¥T§BlRbhak;RbEhl¦³ kRmitelIcMNucpÞúyeTAnwg ¥T§lCIvsaRsþ eKrMBwgfanwgekIteLIgjwkjab; 
*2: eKalkarN_vaytémøCatisRmab;karbUmsþar qñaM 2009 
SL ¬kRmiteRCIserIs¦³ kRmitsarFatukñúgkkrTwkeRkamkRmit ¥T§BlCatiBulsrIr³ EdleKminrMBwgfanwgekItman  
SQG-x<s; ¬témøKuNPaBkkrTwkx<s;¦³ FatubgárPaBkgVk;x<s; 
*3: KitCabrimaNkabUnsrIragÁsrub 1 PaKry 
kMNt;sMKal;³ RbGb;BN’etñatsMKal;témøelIs ISQG b¤ SL 
RbPB³ RkumsikSaKeRmag 
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5>7> Bt’manmUldæanBIbrisßansgÁm 
 

5>7>1> karpøas;bþÚrTICRmkmins μRK½citþ 
 

 ¬1¦ lkçN³TUeTAénkarcuHGegátBIkaryl;dwgBIsaFarN³Cn 
 

 GnuRkwtüenAqñaM 2000 )anbnSl;Tuk k>s>s nUvbBaðaRbCaBlrdærs;enAminRsbc,ab;kñúgEdndIEprbs;xøÜndUc 
)anelIkeLIgkñúgcMNuc 5>4>1. sgáat;BIrEdlmanRbCaBlrdærs;enAkñúgEdnsmtßkic©rbs; k>s>s rYmmantMbn;enA 
CuMvij SEZ nigenAtammat;eqñr ¬rUb 5>4-4¦. Rbvitþ nigbuBVehtumktaMgCRmkrbs;RbCaBlrdæ kñúgEdnsmtßkic© 
k>s>s xus²Kña. 
 

 RbCaBlrdæPaKeRcInCaTUeTAmanCIvPaBRkIRkrs;enAedaylM)aklMbin EtTMnak;TMngrvag k>s>s nigRbCaBl 
rdækñúgtMbn;EpenACabBaðas μúKs μajGs;CaeRcInqñaMmkehIy Bak;Bn§½nwgkarTUTat;sMNgsRmab;karpøas;bþÚrTICRmk 
edaysarKeRmagGPivDÆn_rbs; k>s>s kñúgeBlknøgmk.karraraMgkMu[RbCaBlrdæfμ IcUlmkrs;enAtMbn;EpkñúgeKal 
bMNgedIm,ITamTarsMNgTUTat;sRmab;karpøas;bþÚrTICRmkenaH)ankøayCabBaðakgVl;mYy. 
 

 kñúgbribTenH lT§plénkarGegátBIkaryl;dwgrbs;RbCaBlrdæeFIVeLIgenAqñaM 2009 maneQμaHfa “karsikSa 
BIyuT§saRsþCatieFIVsmahrN½km μtMbn;eqñr nigEpnkaremrbs;extþRBHsIhnusRmab;karGPivDÆn_RbkbedayecrPaB 
¬2009-2010¦ RtUv)anykmkeRbIeFIVCamUldæansikSaEsVgyl;BIsßanPaBbc©úb,nñéntMbn;taMgCRmkrbs;RbCaBl 
rdæ. lT§plénkarGegátnwgfitkñúgkarBicarNakMNt;TisedAmUldæanedIm,IEklMGrbrisßanrs;enAkñúgKeRmagenH 
[)anl¥RbesIreLIg. 
 

 karGegátBIkaryl;dwgBIsaFarN³CneFIVeLIgedIm,IEsVgyl;BIkarrs;enAbc©úb,nñ tRmUvkarEpñkbrisßan nig kar 
rs;enAkñúgtMbn;kMBg;EpRkugRBHsIhnu. karGegátdMbUkeK)ancab;epþImenAEx mifuna ehIybBa©b;enAEx sIha qñaM 
2009. )a:n;KMrUBIrRbePTEdl)ancuHGegát³ mYyKWepþatelIRbCaBlrdæ nigmYyeTotepþatelIGñk[dMNwgKnøwH. Gñk 
[dMNwgKnøwHKWCaGñkminEmnCaGñkRsukPUmienaHeFIVkarCitsñiT§CamYyRbCaBlrdæenAtMbn;RkIRkCayRkugenaH dUcCa³- 
mRnþIraCkar b¤ NGOs. cMnYnRtUvsikSamanRbCaBlrdæ 125 nak; nigminEmnRbCaBlrdæ 23 nak;. mUlehtuEdl 
RtUvcuHeFIVkarGegátBIkaryl;dwgrbs;GñkminEmnCaRbCaBlrdærs;enATIenaH KWedIm,I[RkumcuHGegátyl;dwg)ansIu 
CeRmABItMbn;RkIRkenACayRkugenaH. Bt’manEdlRtUvsikSamandUcCa³-1¦ sgám-esdækic©/ 2¦ Bt’manBIRbvtþi 3¦ 
karpþl;¼taMgCRmk 4¦ ehdæarcnasm<n§½mUldæan/ 5¦ brisßanrs;enA/ 6¦ GMeNaypl nigminGMeNacpl nig 7¦ 
EpnkareTAGnaKt.  
 

 kñúgKeRmagenH tMbn;eKaledARtUv)aneRCIserIsecjBIlT§plénkarGegátBIxagedIm. tMbn;eKaledArYmman 
PUmiBIrkñúgtMbn;Ep tameqñrkñúgtMbn;EpénXMuelx 1 nigtMbn; SEZ enAXMuelx 3 xNÐ½mitþPaB3 ¬rUb 5>4>4¦. kar 
cuHGegáteFIVCamYy 50 RKYsar kñúgPUmiBIrsRmab;karcuHGegát nigsmÖasn_RbCaBlrdæ manGñkpþl;dMNwgKnøwH 10 
nak; sRmab;karcuHGegátGñkminEmnRbCaBlrdærs;enAtMbn;enaH. 
 
 
                                                      3 sMKal;³ tMbn;dIeKalenAPUmielx 3 XMuelx 1 sgáat;mitþPaB sMedAelItMbn;enAtampøÚvrfePøIg EdlminTTYlsÁal;eday 
RksYgmhaépÞeT ¬CatMbn;GnaFibetyü¦. tMbn;enHmin)ancat;cUlCatMbn;dIeKakenAtampøÚvCatielx 4 eT. 
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 ¬2¦ lT§pl 
 

 lT§plénkarcuHGegátenHmanbgðajkñúgtarag 5>7-1. 
 

 1¦ lkçN³TUeTA 
 

 eRbobeFobeTAnwgtMbn;BIrepSgeTotkñúgextþRBHsIhnuEdl)ansikSaBIedImenAqñaM 2009 lT§plbgðajfa³- 
kRmitCIvPaBrs;enArbs;RbCaBlrdækñúgtMbn;Epx<s;CagtictYceFobeTAtMbn;BIrepSgeTot. RbCaBlrdæenACMuvijkMBg; 
EpRkugRBHsIhnuman]tþmPaBeRcInCagkñúgkarrkkargareFIV nigRbkbrbrlk;dUrkMb:íukMb:uk. k¾b:uEnþ enATIenaH ehdæa 
rcnasm<n§½ nigbrisßanrs;enAmanminRKb;RKan;edIm,IeFIV[kRmitCIvkmμrs;enARbCaBlrdæmanlkçN³l¥RbesIrenaHeT. 
emIleTATMngCaGñkeqøIynwgsMNYr 70% enAcg;bnþrs;enAkñúgtMbn;enaH EtRsbeBlCamYyKña eKsgÇwmfanwgmanCI 
vPaBrs;enA nigGnaKtkan;EtRbesIrCagenH. RbCaBlrdæmYycMnYnkñúgtMbn; SEZ énPUmielx 3 )ancab;epþImrs; 
enAkñúgtMbn;EpedIm,ITTYl)ansMNgTUTat;BIKeRmagGPivDÆn_. RbCaCnxøHmanpÞHpÞal;xøÜnenATIRbCuMCn b¤ kEnøgepSg 
eTotkñúgextþenH ehIyeKRKan;Etsg;xÞmmYykñúgtMbn;EpedIm,ITTYl)ansMNgTUTat;enAeBlGnaKt. mYyvijeTot 
sRmab;RbCaBlrdæenAtameqñrsmuRTkñúgtMbn;EpénPUmielx 1 muxrbrensaTKWCabBaðaciBa©wmCIvitd¾sMxan;caM)ac; 
sRmab;BYkeK. mindwgKuN 
 

 2¦ esvakmμsaFarN³enAkñúgPUmi 
 

 suxPaB³ enAkñúgPUmimanesvasuxaPi)alsaFarN³. GñkPUmiGacmkeBTübEg¥krbs;rdæenAextþRBHsIhnu)an. 
 

 karGb;rM³ CamYykarKaMRT nigsegátkarBI NGOs nigsalaeron ekμg²enAbnþeTAsalaeron mantictYcNas; 
)ane)aHbg;karsikSaecalb:unμanqñaMcugeRkayenH ¬tamkar[dwgBIemPUmi¦. 
 

 ehdæarcnasm<n§½³ minmanRbBn§½lUbgðÚrTwkTaMgenAkñúgtMbn;Ep nigtMbn;dIeKakénPUmienaH. TwkkgVk;RtUvbgðÚrcUl 
eTAsmuRT EdlGacb:HBal;dl;brisßankñúgmUldæan manePøIgGKÁIsnI cMENkTwks¥atpÁt;pÁg;edayRkumh‘unÉkCn Edl 
mantémøéføCagrdæbnþicbnþÚc. 
 

 lkçxNÐrs;enA³ brisßanrs;enAtampøÚvrfePøIgmansPaBminl¥eRcInkñúgtMbn;enH b:HBal;dl;suxPaBrbs;RbCa 
BlrdæTUeTA. 
 

 3¦ KuNsm,tþi¼KuNvib,tþi 
 

 KuNsm,tþi³ mankarRbkbrbrGaCIvkmμxñattUc¼mFüm nig»kaskargarCaeRcInkñúgPUmienH Biesskargar nig 
GaCIvkmμBak;Bn§½nwgkarensaT ]sSahkmμEkéqñrplitplensaT nigGahar esvadwkCBa¢Ún esvaTMnij nigTIpSar 
BaNiC¢kmμCaedIm. 
 

 KuNvib,tþi³ minmanRbBn§½lUbgðÚrTwkkñúgPUmienHeT RsedogKñaeTAnwgtMbn;GaNaFibetyüenAkm<úCa Edlman 
brisßanrs;enAminsmRbkbbgár[manbBaðaEpñksuxPaBCaedIm. 
 

 4¦ EpnkareTAGnaKt 
 

 RbCaBlrdæmincg;erIecjBItMbn;enHeT edayeKKitfaK μankEnøgNars;enAl¥RbesIrCagTIenHeT. BYkeKdwgfava 
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CatMbn;GaNaFibetyü EteKTTUcfa³- ebIrdæcg;)antMbn;enHeFIVkarGPivDÆn_ rdæRtUvpþl;kEnøgsmrmüNamYyepSg 
eTot[RbCaBlrdæTaMgenaHrs;enA EdleKGacTTYl)anGtßRbeyaCn_esdækic© nigsgÁmRbhak;RbEhlnwgtMbn; 
EdlRtUvkarenH. 

tarag 5>7-1³ lT§plsegçbBIkarcuHGegát 
 

Epñk GnuEpñk lT§pl
*() KWCalT§plsrubénkarcuHGegátBIedImmkenAtMbn;bI Edl 
eKcat;TukCatMbn;RkIRkkñúgextþRBHsIhnu. 

sgÁm-esdækic© RbCasaRsþ TMhMRKYsarCamFüm³ 5>9 ¬5>69¦ 

 karGb;rM GRtaRbCaBlrdæEdlFøab;)ancUlsalapøÚvkar 
- 80% ¬81%¦ GayuBI 6 eTA 17 qñaM 
- 86% ¬85%¦ GayuBI 18 eTA 55 qñaM 
GRtacUlsala 
- 77% ¬71%¦ GayuBI 6 eTA 17 qñaM 
GRtaGkçrkmμ 
- 25% ¬28%¦ cab;BI 5 qñaMeLIg

 suxPaB kEnøgBieRKaHeyabl; nigEfTaM
1¦ »sfsßan³ 49% ¬47%¦ 
2¦ xøInikÉkCn³ 21% ¬22%¦ 
3¦ kariyal½ysuxPaBsaFarN³ 9% ¬8%¦ 

 kargar - 8>3% ¬9%¦ énekμg²GayuBI 6 eTA 17 qñaMRtUveFVIkar
- 48>1% ¬40%¦ énRbCaCnRKb;GayueFIVkarmankargar 

eFIV
Bt’manRbvtþi qñaMmkrs;enA 1¦ ticCag 10 qñaM³ 42% ¬50>4%¦ 

2¦ BI 10 eTA 20 qñaM³ 36% ¬32>8%¦ 
3¦ cab;BI 21 qñaMeTA³ 22% ¬16>8%¦ 

 RbPBedIm 1¦ extþRBHsIhnu³ 40% ¬44>8%¦
2¦ extþtameqñrsmuRTepSgeTot³ 30% ¬39>4%¦ 
3¦ extþepSg²³ 30% ¬15>8%¦

 mUlehtumktaMgCRmk 1¦ gayRsYlrkkargareFIV³ 42% ¬37%¦ 
2¦ gayRsYlRbkbmuxrbrGaCIvkmμ³ 36% ¬34%¦ 
3¦ mkensaTRtI³ 30% ¬20>8%¦ 
4¦ GacTijdI nigpÞH)an³ 28% ¬22>4%¦ 

 ry³eBlminenApÞH
*sMNYrsYreTARbCaBlrdæ 
NaEdl)ancakecjBIpÞH 

1¦ ticCagmYys)aþh_³ 50% ¬47%¦ 
2¦ BI 1 eTA 4 s)aþh_³ 28% ¬26%¦ 
3¦ BI 5 eTA 12 s)aþh_³ 16% ¬19%¦ 
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ehIyRtLb;mkvijmYy 
s)aþh_muneBleFIVkarGegát

4¦ cab;BI 12 s)aþh_eTA³ 6% ¬7%¦ 

karsagsg;CRmk 
nigRTBüsm,tþi 

sMPar³ 1¦ kþa¼eQI³ 68% ¬62>4%¦
2¦ sIum:gt_³ 6% ¬18>4%¦ 
3¦ )aMgsgá½sI³ 11% ¬15>2%¦ 

 bøg;km μsiT§i man³ 52% ¬57>6%¦4

ehdæarcna 
sm<n§½mUldæan 

tRmUvkar 1¦ pøÚv¼s<an³ 24% ¬43>2%¦
2¦ mnÞIeBTü¼mNÐlsuxPaB³ 28% ¬21>6%¦ 
3¦ salaeron³ 22% ¬12>8%¦ 
4¦ RbBn§½lUbgðÚrTwk³ 10% ¬11>2%¦ 

GMeNaypl nig 
minGMeNaypl 

.l. 

GMeNaypl nigcMNucxøaMg 1¦ gayRsYlrkkargareFIV³ 60% ¬48%¦ 
2¦ manTIpSar³ 46% ¬52%¦ 
3¦ RbkbmuxrbrGaCIvkmμxñattUc nigmFüm³ 42% ¬50%¦ 
4¦ ensaTRtI³ 38% ¬29%¦

 minGMeNacpl nigcMNuc 
exSay 

1¦ esva nigmNÐlsuxPaBmanminRKb;RKan;³ 46% ¬38%¦
2¦ muxrbrGaCIvkmμxñattUc nigmFümmincMeNj³ 40% ¬26>4%¦ 
3¦ ehdæarcnasm<n§½ niglkçxNÐrs;enAGn;exSay³ 34% ¬50%¦ 
4¦ ExSePøIgtP¢ab;crnþGKÁIsnImanminRKb;RKan;³ 24% ¬26>4%¦

EpnkareTAGnaKt cg;bnþrs;enAeTAGnaKt 
eTot 

- cg;bnþ³ 72% ¬74%¦
- mincg;bnþ³ 28% ¬26%¦

 mUlehtucg;bnþrs;enA 1¦ minGacrkTijdIenAkEnøgepSgeTot)an³ 33% ¬26%¦
2¦ gayRsYlRKb;RKgGaCIvkmμbc©úb,nñ³31% ¬39%¦ 
3¦ gayRsYlensaTRtI nigrkGahar³ 17% ¬9%¦ 
4¦ mandICakmμsiT§i³ 3% ¬12%¦ 

 mUlehtucg;cakecj 1¦ muxrbrGaCIvkmμmancMeNj³ 29% ¬22%¦ 
2¦ minmandI nigpÞHCakmμsiT§i³ 14% ¬19%¦  
3¦ KμanGnaKt¼kþIsgÇwm¼»kas³ 14% ¬9%¦ 
4¦ edIm,IEsVgrkkEnøgrs;l¥RbesIrCagenH³ 14% ¬6%¦

*■³ Tinñn½ymanPaBxusKñacenøaHBI 5% eTA 10% BIlT§plénkarGegátBIedImenAqñaM 2009 ¬srub 3 tMbn;¦ 
 ■³ Tinñn½ymanPaBxusKñacab;BI 10% BIlT§plénkarGegátBIedImenAqñaM 2009 ¬srub 3 tMbn;¦ 
RbPB³ RkumKeRmag JICA karcuHGegátBIkaryl;dwgrbs;saFarN³CnenAtMbn;sRmab;karsikSaBIyuT§saRsþCatiedIm,IeFIVsma 
hr½NkmμtMbn;eqñrsmuRT nigEpnkaremrbs;kMBg;EpRkugRBHsIhnusRmab;karGPivDÆn_RbkbedayecrPaB ¬2009-2010¦ 
                                                      4 RbBn§½pþl;kmμsiT§idIFøIBMuTan;)anerobcMenAkm<úCaenAeLIy. KeRmagénRbBn§½pþl;kmμsiT§idIFøIeFIV)aneFIVeLIgeRkamCMnYy]btþmÖBI 
GTZ BIextþ)at;dMbg. k>s>s )anecj “kic©snüa” eTA[RbCaBlrdærs;enAtMbn;dIeKakPUmielx 3 XMuelx 1 EdlCaRbePT 
kic©snüaÉkCnmYyGnuBaØati[rs;enAkñúgdIEdnsmtßkic©rbs; k>s>s Edlkñúgkic©snüaenaHmanBt’manmUldæanBIsmaCikRKYsar 
sñampþiteméd rUbftsmaCikRKYsar bBa¢IRTBüsm,tþi nigEpnTITItaMgGclnvtßú. RbCaBlrdæéntMbn;EpkñúgPUmielx 3 XMuelx 1 
minmanbøg;kan;kab;kmμsiT§idIFøIeT edaysarrs;enAelITwk. 
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5>7>2> esdækic©mUldæan 
 

 eyageTAtamCMerOnenAqñaM 2008 cMnYnRbCaCnsrubenAextþRBHsIhnuman 221>396 kñúgenaH 40>6% rs; 
enATIRbCMuCn. RbCaCn 32>4 % ¬71>699 nak;¦ énRbCaCnsrubTaMgGs;kñúgextþenHmanGayueRkam 15 qñaM. 
RbCaCnRKb;GayueFIVkar ¬cenøaHBI 15 eTA 64 qñaM¦ man 145>862 nak; b¤ 65>9% éncMnYnRbCaCnsrub. 
 

 RbCaCnrYmcMENkskmμPaBkñúgesdækic© ¬GñkmankargareFIV + GñkKμankargareFIV¦ man 102>290 nak; es μ Ir 
nwg 46>2% éncMnYnRbCaCnsrubenATUTaMgextþ. dg;sIuetRbCaCnman 230 nak;¼m2 x<s;CagmFümPaKTUTaMgRb 
eTs 56 nak;¼m2. 
 

 RbCaCnextþRBHsIhnu)anekIneLIg 2>6% kñúgmYyqñaM enAcenøaHqñaM 1998 nig 2008. enAGMLúgry³eBl 
enH cMnYnkMlaMgBlkmμkñúgkEnøgEdlRtUvsikSa)anekIneLIgya:gelOnBI 56>346 nak; enAqñaM 1998 eTA 
101>739 nak; enAqñaM 2008 CamYyGRtakMenInCamFümRbcaMqñaM 6>1% ¬tarag 5>7-2¦. 
 

tarag 5>7-2³ bMErbMrYlcMnYnRbCaCn nigkMlaMgBlkm μkñúgtMbn;EdlRtUvsikSa 
 

 cMnYnRbCaCn kMlaMgBlkmμ
 TIRkug ¬TIRbCMuCn¦ CnbT srub

CMerOnqñaM 1998 66>723 103>932 170>655 56>346
¬GayucenøaHBI 15 nig 

64 qñaM¦ 
CMerOnqñaM 2008 89>846 131>550 221>396 145>862

¬GayucenøaHBI 15 nig 
64 qñaM¦ 

2011* 72>694 124>157 196>851 122>112
¬cab;BI 18 qñaMeLIg 

eTA¦ 
GRtakMenInRbcaMqñaM 

¬98-08¦ 
3>0% 2>4% 2>6% 6>1% 

*sßiticMnYnRbCaCnenAextþRBHsIhnu ¬RksYgmhaépÞ qñaM 2012¦ 
RbPB³ CMerOnqñaM 1998 nig 2008 NIS 
 

 karekIneLIgkñúgkMlaMgBlkmμya:gelOnEbbenHbNþalmkBIktþasMxan;bYnya:g³- 1¦ kMenInRbCaCnsrub/ 
2¦ kMenInPaKryRbCaCnRKb;GayueFIVkareFobeTAnwgRbCaCnsrub ¬54>6% -> 65>9%¦/ 3¦ kMenInGRtacUlrYm 
kñúgkMlaMgBlkmμ ¬57>3% -> 69>3%¦/ nig 4¦ karFøak;cuHGRtaKμankargareFIV ¬8>2% -> 2>1%¦. Biess 
GRtacUlrYmkñúgkMlaMgBlkm μrbs;RbCaCnCaRsþIePTkñúgextþRBHsIhnuTabCagextþepSgeTotenAqñaM 1998 ¬extþ 
RBHsIhnu 40>5%, mFümPaKTUTaMgRbeTs 71>9%¦. k¾b:uEnþ ninñakarenHmanPaBl¥RbesIreLIgvijenAGMLúgTsS 
vtSr_knøgmkenH ¬BI 40>5% enAqñaM 1998 ekIndl; 60>3% enAqñaM 2008¦. pgEdrenaH GRtaK μankargareFIVx<s; 
rbs;RsþI)anFøak;cuHBI 10>5% enAqñaM 1998 mk 2>7% enAqñaM 2008. karcUlrYmrbs;RsþIkñúgskmμPaBesdækic©KW 
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CakarrYmcMENkmYyya:gsMxan;sRmab;BRgIkkarpÁt;pÁg;kMlaMgBlkm μeTATIpSarkargar. 
 
 
 
 
 
 
 
 
RbPB³ kareFIVCMerOnRbCaCnqñaM 2008 eday NIS karsikSaBIyuT§saRsþCatiedIm,IeFIVsma hr½NkmμtMbn;eqñrsmuRT nigEpnkar 
emrbs;kMBg;EpRkugRBHsIhnusRmab;karGPivDÆn_RbkbedayecrPaB ¬2009-2010¦ 

rUb 5>7-1³ kMlaMgBlkmμenAtMbn;TIRkug nigCnbTrbs;extþRBHsIhnu  
KittamRbePT]sSahkmμenAqñaM 2008 

 

 rUb 5>7-1 bgðajBIkMlaMgBlkmμTaMgkñúgtMbn;TIRkug nigCnbTenAextþRBHsIhnu KittamRbePT]sSahkmμenA 
qñaM 2008. karBwgEp¥keTAelIvis½yksikmμkñúgkarRsUbTajkMlaMgBlkmμmankRmitTab. kMlaMgBlkm μkñúgvis½y 
ksikmμman 40>9% énkMlaMgBlkmμsrubenATUTaMgextþ ¬2>1% enAtMbn;TIRkug nig 66>2% enAtamCnbT¦ Edl 
mankRmitTabCagmFümPaKTUTaMgRbeTs ¬71>0%¦ k¾dUceTAnwgmFümPaKenAextþtameqñrsmuRTepSgeTotEdr 
¬70>6%¦. 
 

 eRbobeFobCamYyextþepSgeTot karensaTedIrtYnaTIsMxan;mYykñúgextþRBHsIhnu. kMlaMgBlkmμRbEhl 
5>2% nig 6>9% enATIRkug nigCnbT eFIVkarkñúgvis½yensaTenH. 
 

 kñúgextþRBHsIhnu vis½ybnÞab;bnSMedIrtYnaTIsMxan;mYyEdrkñúgesdækic© RsUbTajkMlaMgBlkmμ 14>9% Edl 
x<s;CagmFümPaKTUTaMgRbeTs ¬8>6%¦ k¾dUcCamFümPaKrbs;extþenAtameqñrsmuRT ¬5>8%¦epSgeTotEdr. 
vis½yplitkmμRsUbTajkMlaMgBlkmμ 9>131 enAkñúgextþenH. vis½yEdlmankMlaMgBlkmμeRcInCageKmandUcCa 
vis½ykat;edr nigsMelokbMBak; mankmμkr 4>985 nak; ]sSahkm μEkéqñGaharman 1>029 nak; ]sSahkmμ 
EkéqñEs,kstV nigplitplBak;Bn§½mankmμkr 777 nak; ]sSahkm μeRKOgsgðarwmmankmμkr 444 nak; 
nig ]sSahkmμEkéqñplitplelah³ eRkABIeRKOgma:sIun mankmμkr 314 nak; .l. 
 

 vis½yTIbIRsUbTajkMlaMgBlkmμ 38>0% enAkñúgextþenH ¬64>9% enATIRkug nig 20>4% enAtamCnbT¦. 
enAtamTIRkugextþRBHsIhnu ]sSahkmμdwkCBa¢Ún nig]sSahkmμBak;Bn§½nwgeTscrN_ ¬sNæaKar nigePaCnIy_dæan¦ 
k¾mankarrIkduHdalpgEdr RsUbTajkMlaMgBlkmμ 13>6% nig 7>3% énkMlaMgBlkmμsrub. 
 

5>7>3> karensaT 
 

 ]sSahkmμensaTrYmcMENkya:gsMxan;kñúgsnþisuxes,ógkñúgRsuk. ]sSahkmμenHpþl;CatiRbUetGIunCag 
81>5% sRmab;RbCaCnTUTaMgRbeTs ehIyk¾CaRbPBd¾sMxan;énvItamIun nigGaharbMrugragkaypgEdr. sßiti 
brimaNensaTbgðaj[eXIjfamanninñakarekIneLIgenAtamtMbn;eqñrsmuRT edaysartRmUvkarrbs;GñkeRbIR)as; 
mankMenInelOn k¾dUcCakarrIkcMerInehdæarcnasm<n§½dwkCBa¢ÚnpgEdr. k¾b:uEnþ TnÞwmeBlKñaenaH enAmanbBaðakgVl;BI 
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karhinehacFnFansmuRTenAtMbn;eqñr edaysarkarensaTedayGUsGYnRTg;RTayFMenAtamtMbn;eqñr. eyageTA 
tamkarsikSaRsavRCavBIFnFanensaTsmuRTrbs;GtItshPaBsUevotenAGMLúgqñaM 1992-1993 Tinñplecr 
PaBCaGtibrmaenAkm<úCamancenøaHBI 50>000 eTA 60>000 etan¼qñaM. karensaTRtIenAsmuRTenAqñaM 2008 man 
66>000 etan elIskRmitRsavRCavenHeTAehIy. mUlehtuenaHKWfamankareFIVClvb,kmμ ¬ciBa©wmRtIsmuRT¦ Edl 
eK)ankMNt;Cavis½yGaTiPaBmYy. JICA bc©úb,nñkMBugsagsg;mCÄmNÐlGPivDÆn_Clvb,kmμsmuRT (MADeC) 

enAextþRBHsIhnu EdlRtUveKeRbIeFIVCakEnøgbNþúHbNþalClvb,kmμ nigbec©keTsRtYtBinitüCMgWqøg. 
 

tarag 5>7-3³ TinñplRtIensaTenAkm<úCa 
 2000 2002 2004 2006 2008 

ensaTkmμ 
- dIeKak ¬etan¦ 
- smuRT ¬etan¦ 

 
245,600 

36,000 

 
360,300 

45,850 

 
250,000 

55,800 

 
422,000 

60,500 

 
365,000 

66,000 

Clvb,kmμ 
- dIeKak ¬etan¦ 
- smuRT ¬etan¦ 

 
14,410 

20 

 
14,547 

53 

 
18,585 

75 

 
34,160 

40 

 
39,025 

75 

CYjdUr nignaMecj 
¬etan¦ 

43,600 52,500 45,850 30,000 25,000 

éRBlicTwk Tinñn½ypøÚvkarrbs; FiA man 2005= 778,399.3650 ha 

epSg² ¬kUnRtI¦ 7,508,000 13,420,000 15,793,000 21,335,000 37,193,000 

* emRTicetan 
RbPB³ CMerOnRbCaCnTUeTAenAkm<úCa qñaM 2008³ tYelxRbCaCnsrubbeNþaHGasnñedayviTüasßanCatisßiti Ex sIha qñaM 2008 
“RkbxNÐ½eFIVEpnkaryuT§saRsþsRmab;ensaTkmμ³ 2010-2019” edayrdæmRnþIRksYgksikmμ rukçaRbmaj; nigensaT 
 

 ]bkrN_ensaTCaeRcInRbePT manFM tUc nigmFümRtUveRbIenAkm<úCa. eyageTAtamRbkasrbs;RksYgksi 
kmμ rukçaRbmaj; nigensaT ]bkrN_ensaTxñattUc nigmFüm eKeRbIxusKñaeTAtamkMlaMgma:sIunkaNUtensaTTMhM 
elx ma:sIunensaT nigTMhMsMNac;ensaT. ensaTkmμRtIsmuRTenAkm<úCaeKEckecjCaBIrRbePT enaHkarensaT 
xñatmFüm nigxñattUc. kaNUtensaTenAkMBg;EpRkugRBHsIhnucat;cUlCaRbePTensaTRTg;RTaytUc. tarag 
5>7-4 bgðajBIcMnYnkaNUtensaTkMlaMgcab;BI 33 esH (hp) eLIgeTAkñúgextþenH EdleKeRbIR)as;edIm,IensaT 
kñúgtMbn;Ep ¬kñúgXMu 1 nig 3¦. 
 

tarag 5>7-4³ kaNUtensaTkñúgextþRBHsIhnuenAqñaM 2010 
 

 karensaTenAtambwg 
RtIlkçN³RKYsar 

karensaT
RTg;RTaytUc 

srub 
¬elIkElg 
TUkensaT¦ 

 TUkensaT < 10 hp < 33 hp > 33 hp srub 
srub-extþRBHsIhnu ¬k¦ 560 397 1,251 289 1,937 

srub-TIRkugRBHsIhnu 27 39 484 201 724 

XMu 1 nig 3 ¬x¦ 3 0 323 221 449 
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¬x¦¼¬k¦ ¬%¦ - - 25.8 76.5 23.2 

RbPB³ ensaTkmμsmuRT GKÁGFikardæanrdæ)al kariyal½yrdæ)alen kMBg;esam rdæmRnþIksikmμ rukçaRbmaj; nigensaT Rkum 
sikSaKeRmag JICA 

 pgEdrenaH GñkeFIVClvb,km μEckrMElktMbn;kñúgkMBg;EpCamYyGñkensaTepSgeTot. ¬CMBUk 5/ 5>4>1¦ 
 

5>7>4> CMgWqøg 
 

 CMgW HIV KWCaCMgwqøgd¾cMbgmYyenAextþRBHsIhnu. RbCaCnpÞúkemeragenHman 1>717 nak; enAqñaM 2011 
eyageTAtammnÞIsuxaPi)al (DH). kñúgcMenamGñkTaMgenaH man 980 nak; TTYl)anesvaEfTaMsuxPaBBI NGOs  
nigGgÁkarepSg² cMENk 1>200 nak; minTTYl)anesvaGIVeT. 
 

 PUmiBIrenAkñúgtMbn;Ep nigtMbn;dIeKakénPUmielx 3 nigXMuelx 3 xNÐ½mitþPaBKWCatMbn;TTYlrgkarqøgraldal 
CMgW HIV/AIDS. kñúgcMenam 107 RKYsar mansmaCikRKYsarmñak;pÞúkemeraK HIV/AIDS es μIr 3>67 % éncMnYn 
RKYsarsrubenAtMbn;enH. Gnu)atenHmanGRtax<s;CagenATIRkug nigxNÐ½epSgeTotenATUTaMgextþ. NGOs nigGgÁ 
karepSgeTotkMBugeFIVkmμviFIedIm,ICYyGb;rMRbCaBlrdæBICMgW HIV/AIDS enH. 
 

tarag 5>7-5³ RKYsarEdlmansmaCikpÞúk HIV/AIDS kñúgXMuelx 1 ¬2008¦ 
 

xNÐ½ cMnYnRbCaCn RKYsar 
¬k¦ 

RKYsarEdlman 
smaCikpÞúk 
HIV/AIDS 

¬x¦

¬x¦¼¬k¦ 
(%) 

tMbn;TIRkug 62,513 12,910 238 1.84 

PUmi 1 nig 3 29,107 
(46.56% 

kñúgtMbn;TIRkug) 

*6,013 175 2.91 

sÞwghav 15,117 3,062 32 1.04 

éRBnb; 89,238 17,282 139 0.80 

*Gnu)atcMnYnRKYsar¼RbCaCnkñúgtMbn;TIRkugtamkar)a:n;sμan 
RbPB³ esovePATinñn½y qñaM 2009 RkugRBHsIhnu xNÐ½sÞwghav xNÐ½éRBnb; edayKN³kmμaFikarCatiedIm,IGPivDÆn_lT§iRbCaFib 
etyüfñak;mUldæan (NCDD)/ RkumsikSaKeRmag 
 

5>7>5> eRKaHfñak;cracr 
 

 eRKaHfñak;cracrKWCabBaðakgVl;mYykñúgtMbn;kMBg;EpRkugRBHsIhnu nigenApøÚvCatielx 4 tP¢ab;TIRkugPñMeBj nig 
extþRBHsIhnu bMerIdl;kardwkCBa¢ÚnTMnijtamdIeKakeRcInsn§wksn§ab;. cMnYneRKaHfñak;cracrkt;RtaenAqñaM 2011 
man 208 krNI kñúgenaH eRKaHfñak; 12 krNIbgáedayrfynþdwkTMnijenApøÚvCatielx 4 rvagRkugRBHsIhnu nig 
kMNt;pøÚvpþúMeBRCnil5. 
 

 enAkñúg nigCuMvijtMbn;kMBg;EpRkugRBHsIhnu K μankMNt;RtasßitiBIeRKaHfñak;cracreT EteyagtamkasaksYr man 
                                                      
5
 kariyal½ycracr sñgkarb:UlIsextþRBHsIhnu b:UlIsCatikm<úCa 
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eRKaHfñak;rEmgekItmanenAcMNucrabesμ Ir dUcmanbgðajkñúgrUb 5>7-2. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RbPB³ k>s>s/ kariyal½ycracr GFikarb:UlIsextþRBHsIhnu b:UlIsCatikm<úCa karGegátBIkaryl;dwgrbs;saFarN³CnBI 
tMbn;taMgCRmksRmab;karsikSaBIyuT§saRsþCatiedIm,IeFIVsmahrN½kmμtMbn;eqñr nigEpnkaremrbs;kMBg;EpRkugRBHsIhnusRmab; 
karGPivDÆn_RbkbedayecrPaB ¬2009-2010¦/ RkumCMnaj JICA 
 

rUb 5>7-2³ cMNucrabesμ IrEdlrEmgekItmaneRKaHfñak;cracrenAkñúg nigCMuvijkMBg;EpRkugRBHsIhnu 
 

tarag 5>7-6³ RbePTeRKaHfñak;cracr 
 

cMNucrabesμ Ir 
ekItmaneRKaH 

fñak;cracr  
¬rUb 5>7-2¦ 

RbePTtMbn; 
 

RbePTeRKaHfñak; 

1 enAkac;RCug nigTIRbsBVRckTVarFMrbs; k>s>s/ pøÚv 
semþch‘unEsn nigpøÚvcUleTA SEZ. rgVg;mUlman 
sNæanrabes μ Ir. cieBa©ImpøÚvcUleTA k>s>s BIpøÚvextþ 
edIrtYnaTIsMxan;eFIVCakEnøgsRmab;rfynþdwkTMnijct. 
yanynþ nigrfynþdwkTMnijEtgEtbnßyel,ÓnenA 
eBlebIkmkdl;cMNucenH.

eKsegáteXIjmaneRKaHfñak;m:UtUekIt 
eLIgCaerOy²enAcMNucenH. eRKaH 
fñak;bgáedayrfynþ nigLandwk 
TMnijFM²mantictYc.  

2 TIRbsBVpøÚvCatielx 4 nigpøÚvcUleTARbCuMCnTIRkug. TI 
RbsBVenaHmansNæanrabesμ Ir EtpøÚvTaMgBIrecaTxøaMg 
manRklIkRkLúkeRcInrhUtdl;cMNucpøÚvRbsBV.  

eRKaHfñak;PaKeRcInenATIenHbNþal 
mkBIrfynþdwkTMnijFM² edayehtu 
plBIrsMxan;²³-karQb;minTan; 
edayRhVaMgminsIurbs;rfynþEdlmin 
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mankarEfTaMCYsCulditdl; nigmin 
GacRKb;RKg)anenAcMNucpøÚvbt;. 
eRKaHfñak;xøHbNþal[rbYs nigsøab;.

3 PUmiensaT³- 
tMbn;tUcenHmanhag nigGaCIvkmμtUc² kMBg;Eptam 
extþ kEnøgeFVIk)a:l; cMNtkaNUt¼TUkensaT nig PUmi 
RbCaensaTrs;enA. enATIenaHenAelITMnb;Twkmanb:usþ× 
b:UlIs nigzbnIyPNÐTahaneCIgTwkkm<úCa. eday 
sarenATIenaHmanRbCaBlrdærs;enA b:usþ×b:UlIs kEnøg 
TahaneCIgTwkcMruHKña eFIV[manrfynþ nigmnusSecj 
cUleTAmkeRcInkñúgtMbn;enH. 

eRKaHfñak;RsalrEmgekItmanenA 
cMNucenH. eRKaHfñak;mYycMnYnbgá 
eLIgedaykarebIkhYsel,ÓnkMNt; 
enAeBlsÞHcracr nigmanmnusSmña 
edIrkat;eRcIn. 

RbPB³ k>s>s/ kariyal½ycracr GFikarb:UlIsextþRBHsIhnu b:UlIsCatikm<úCa karGegátBIkaryl;dwgrbs;saFarN³CnBI 
tMbn;taMgCRmksRmab;karsikSaBIyuT§saRsþCatiedIm,IeFIVsmahrN½kmμtMbn;eqñr nigEpnkaremrbs;kMBg;EpRkugRBHsIhnusRmab; 
karGPivDÆn_RbkbedayecrPaB ¬2009-2010¦/ RkumCMnaj JICA 

 

5>7>6> eTscrN_ nigbrisßanFmμCati 
 

 tMbn;eqñrsmuRTenAkm<úCamanextþbYn kñúgenaHmanextþRBHsIhnu Edlbc©úb,nñkMBugTak;TajeP¶óveTscrN_TaMg 
kñúg nigeRkARbeTscUlmkkMsanþ. manEpnkar nigKeRmagGPivDÆn_vis½yeTscrN_CaeRcInkMBugeFIV nigerobcMeday 
EpñksaFarN³ nigÉkCn. tMbn;eqñrsmuRTenHRtUv)aneKpþl;RbsiT§namfaC “eqñrxSac;d¾Rss;s¥atCageKelIBiPB 
elak” eday PEMSEA6 enAmhasnñi)atelIkTI 7 éneqñrsmuRTs¥atbMputkñúgkøwb Toubacouta BiPBelak 
saFarN³rdæ Senegal enAéf¶TI 26 Ex ]sPa qñaM 2011. eK)anEcg[begáItKN³km μaFikarCatiedIm,IGPivDÆn_ 
nigRKb;RKgeqñrsmuRTenAEx kumÖ³ qñaM 2012 ¬edaysaracrrbs;rdæaPi)al¦ Edl)aneRKag nigpþl;CaGnusasn_ 
edaykmμsikSarbs; JICA enAqñaM 20107. minRtwmEteqñrsmuRTb:ueNÑaHeT k¾manmansmuRT eTsPaBéRBPñM nigCI 
vitFmμCatik¾Tak;TajePøóveTscrN_ nigGñkkMsanþpgEdr ¬rUb 5>7-3¦. 
 

 RkugRBHsIhnuenAeBlfμI²kMBugrIkcMerInEpñkplitkmμ nigeTscrN_ya:gqab;rh½s. kMenIneTscrN_manbgðaj 
kñúgtarag 5>7-7. GñkeTscrN_TaMgkñúgRsuk nigGnþrCati)anekIneLIg eRkayBI 6 qñaM RbEhl 3>5 dg. k¾b:uEnþ 
cMnYnzbnIyPNÐdUcCa sNæaKar nigePaCnIy_dæanmanminRKb;RKan;eTAtamcMnYneP¶óveTscrN_TaMgenaHeT ¬tarag 
5>7-8¦. kñúgcMenamRkumh‘uneTscrN_FM² Rkumh‘un Yis Chea Tourism Development Co., Ltd. nig 
Evergreen Success and Asia Resort Development Co., Ltd TTYl)anlixitcuHbBa¢I QIP cugeRkayenAéf¶TI 
12 Ex vicäika qñaM 2007 nig enAéf¶TI 11 Ex kkáda qñaM 2008. 
 
 

 

                                                      
6 édKUrkñúgkarRKb;RKgbrisßansmuRTenAGasIubUBa’ 
7
 karsikSaBIyuT§saRsþCatiedIm,IeFIVsmahrN½kmμtMbn;eqñrsmuRT nigEpnkaremrbs;kMBg;EpRkugRBHsIhnusRmab;karGPivDÆn_ 

RbkedayecrPaB ¬2009-2010¦ RksYgEdndI nKrUbnIy_kmμ nigsureyadI. 
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tarag 5>7-7³ cMnYneP¶óveTscrN_enAextþRBHsIhnu ¬2002-2008¦ 
 

qñaM eTscrN_ 
kñúgRsuk 
¬nak;¦

eTscrN_ 
GnþrCati 
¬nak;¦

srub
 

¬nak;¦
2003 83,888 33,604 117,492 
2008 396,850 135,668 532,518 

GRtakMenIn (%) 373.07 303.73 353.24 

RbPB³ mnÞIeTscrN_extþRBHsIhnu qñaM 2009 RkumsikSaKeRmag JICA  
tarag 5>7-8³ cMnYnsNæaKar pÞHsMNak; nigePaCnIy_dæanenAextþRBHsIhnu ¬2002-2008¦ 

qñaM sNæaKar
¬cMnYn¼bnÞb;¦

pÞHsMNak;
¬cMnYn¼bnÞb;¦

ePaCnIy_dæan 
¬cMnYn¼bnÞb;¦ 

2003 40 / 1,312 78 / 750 49 / 626 
2008 46 / 1,782 111 / 1,533 78 / 1,039 

GRtakMenIn (%) 15.00 / 35.82 42.31 / 104.40 59.18 / 65.97 

     RbPB³ mnÞIeTscrN_extþRBHsIhnu qñaM 2009 RkumsikSaKeRmag JICA  
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
    RbPB³ mnÞIeTscrN_extþRBHsIhnu qñaM 2009 RkumsikSaKeRmag JICA  

rUb 5>7-3³ FnFaneTscrN_sMxan;²kñúgtMbn;RkugRBHsIhnu 
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5>8> CMerIsEpnkarepSg²sRmab;karGPivDÆn_Ep 
 

5>8>1> KeRmagbøg;zbnIyPNÐEpmUldæan 
 

 enACMBUk 3 brimaNTMnijkugetn½renAkMBg;EpRkugRBHsIhnuenAqñaM 2030 tamkar)a:n;s μanmanbgðajkñúg 
tarag 3>2-11 kñúgenaHTMnijepSgeTot EdlCaTMnijcak;Far nigTMnijcak;Farray manbgðajkñúgtarag 
3>2-11. tarag 5>8-1 KWCataragsegçbbrimaNTMnij tamkar)a:n;s μan elIkdak;enAkMBg;EpRkugRBHsIhnuenA 
qñaM 2030. 

 

tarag 5>8-1³ eRKOgcRkelIkdak;TMnijenAEpf μ nigsmtßPaBelIkdak;rbs;kMBg;EpEdlRtUvman 
RbePTMnij¼muxTMnij Ékta 2010 2030 RbPBeyag 
kugetn½r TEU 222>928 1>190>000 tarag 3>2-11 
cak;Fars¶Üt 
kMTiceQI 
RsUvsaLI 
FüÚgf μ 

etan 71>000 
0 

12>300

1>921>000 
255>000 
240>000

tarag 3>2-11 
cak;Farray 
Ggár 
sIum:g;t_ 
rfynþ 
sárs 
epSg² 

etan 
0 

46>000 
17>000 

0 
58>000

933>000 
0 

194>000 
10>000 

571>000
erobcMedayRkumsikSaKeRmag 

 brimaN nigcMnYnrfynþnaMcUldwktamk)a:l; RoRo ¬ebIkeLIg¼ebIkcuH¦ k¾RtUv)an)a:n;s μandUcmanbgðajkñúg 
tarag 3>2-14. cMnYnk)a:l;eTscrN_ecjcUlEptamkar)a:n;s μanmandUckñúgtarag 3>3-4. EpnkarBRgIkkMBg; 
EpRtUveFIVeLIgedIm,I[mansmtßPaBRKb;RKan;edaHRsayeTAtamtRmUvkarekIneLIg. 
 

 1¦ smtßPaBelIkdak;TMnijrbs;zbnIyPNÐbc©úb,nñ 
 

 k¦ cMNtEpkugetn½r 
 

 cMNtEpkugetn½rbc©úb,nñmanRcaMgcMNtRbEvg 400 m nigTIlankugetn½rTMhM 10 ht mansmtßPaBelIkdak; 
)an 6>050 TEUs ¬emIlrUb 5>8-1¦. cMNtEpRtUvdak; QGC’s BIr ¬2¦ eRKOg/ RTG’s R)aMBIr ¬7¦ eRKOg 
eRKOg sÞÚcenAEpR)aMbYn ¬9¦ eRKOg nigknÞúydwkkugetn½renATIlan 22 eRKog. bc©úb,nñ k)a:l;kugetn½rcUlmkkMBg; 
EpRkugRBHsIhnuenAcugs)aþh_ Biesséf¶suRk nigéf¶esAr_ ehIyRcaMgcMNtfμ IRbEvg 350 m enACab;cMNtEpkug 
etn½rk¾RtUv)aneKeRbIR)as;enAcugs)aþh_EdrsRmab;elIkdak;-pÞúkepÞrkugetn½r edayeRbI ship gears enAéf¶Fmμta. 
 

 edaysareBlevlamkdl;rbs;k)a:l;kugetn½renAkMBg;EpRkugRBHsIhnu cMNtEpkugetn½rRtUverobcMeFIVRbtibtþi 
karenAéf¶Fmμta eTAtamcMnYnkugetn½relIkdak;kñúgmYyéf¶ minGacelIssmtßPaBdak;KTukrbs; ¬cMnYn 6>050 



KeRmagsikSaBIkarBRgwglT§PaBRbkYtRbECg  
nigkarGPivDÆn_kMBg;EpRkugRBHsIhnu 

enARBHraCaNacRkkm<úCa 
 

5-123 

TEU’s¦ enaHeT. dUcenH CaktþasMxan; EdlCaGnu)aténcMnYnkugetn½rCamFüm nigGtibrmaelIkdak;kñúgmYyéf¶ 
mancMnYnkan;EteRcIn smtßPaBTIlankugetn½r EdlCabrimaNkugetn½rsrubRbcaMqñaMelIkdak;enAcMNtEpfycuH. 
smtßPaBTIlankugetn½rbc©úb,nñtamkar)a:n;s μanman 368>875 TEUs ¬emIlrUb 4>1-5¦ Edlktþax<s;bMputenaH 
KW 2>0. ebIk)a:l;kugetn½rcUlmkenAéf¶Fmμta k¾dUcCaéf¶cugs)aþh_ ktþax<s;bMputnwgfycuH. smtßPaBTIlantam 
kar)a:n;s μanman 492>000 TEU’s krNIktþax<s;bMputman 1>5. 
 

 smtßPaBelIkdak;kugetn½renAcMNtEptamkar)a:n;sμanman 350>000 TEU’s edayeRbI QGC BIr ¬2¦ 
eRKOg. smtßPaBenHGacBRgIk)anrhUtdl; 450>000 edayeRbI QGC’s bIeRKOg nigrhUtdl; 500>000 
TEU’s edayeRbI QGC’s bYn ¬4¦ eRKOg. smtßPaBcMNtEpkugetn½r CarYmeKkMNt;eTAtamsmtßPaBkan;Ettic 
rbs;cMNtEp b¤ smtßPaBTIlan. edaysmtßPaBTIlankugetn½rtamkar)a:n;s μanman 492>000 TEU’s smtß 
PaBcMNtEpkugetn½rbc©úb,nñeKGacvaytémø)an 492>000 TEU’s. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 RbPB³ RkumsikSaKeRmag 
rUb 5>8-1³ zbnIyPNÐbc©úb,nñ nigzbnIyPNÐkMMBugsagsg;kñúgkMBg;EpRkugRBHsIhnu 

 

 GayukareRbIR)as;rbs;ma:sIunelIkdak;kugetn½rmanry³eBl 25 qñaM sRmab; QGC’s nig 15 qñaMsRmab; 
eRKOgcRkenATIlanepSg²dUcCa³- RTG’s nigknÞúydwkkugetn½r. tarag 5>8-2 bgðajBIRbePT nigÉktaeRKOg 
cRkEdlRtUvkaredIm,IBRgwgsmtßPaBelIkdak;kugetn½réncMNtEpkugetn½rbc©úb,nñ nigsRmab;pøas;eRKOgcRkfμ I Edl 
dl;kalGayueRbIR)as;. cMnYnÉktaeRKOgcRkxageRkamRtUvTijcUlEfmedIm,IBRgwg nigpøas;eRKOgcRkfμ IenAqñaMRb 
Ehl 2019 enAeBlbrimaNTMnijkugetn½rekIndl; 450>000 TEUs¼mYyqñaM. 
 

 QGC³ 2 eRKOg/ RTG³ 5 eRKOg/ eKOgelIk³ 3 eRKOg/ knÞúydwkkugetn½r³ 8 eRKOg 
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Throughput
(TEU) QGC RTG Top Lifter chassis

150,000-350,000 2 7 3 10
350,000 - 450,000 3 9 4 13
450,000 - 500,000 4 11 5 16

Required Units

tarag 5>8-2³ RbePT nigÉkta QGC EdlRtUvdak;bEnßm 
 

  

 

 

      RbPB³ RkumsikSaKeRmag 
 x¦ smtßPaBcMNtEpTMnijcak;Fars¶Üt nigcak;Farray 
 

 smtßPaBénRcaMgcMNtfμ I nigcMNtEpBhueKalbMNg EdlnwgeRbIR)as;sRmab;elIkdak;TMnijcak;Fars¶Üt nig 
TMnijcak;Farray Gacnwg)a:n;sμan)an eRkayBIeKEbgEckTMnijEdlRtUvelIkdak;eTAtamRbePTcMNtEpnImYy² 
enaHmkBIplitPaBelIkdak;TMnijERbRbYleTAtamRbePTTMnij TMnijeRbIR)as; nigTMhMk)a:l;. dUcenH smtßPaBcM 
NtEpTaMgenH eKnwgGackMNt;)anenAeBleRkay enAeBlmankarEbgEckTMnijc,as;las; Ep¥keTAelImUldæan 
lT§plBüakrN_BITMnij. 
 

 KYrkt;sMKal;fa³-RcaMgcMNtEpf μ Ik¾RtUveKeRbIsRmab;k)a:l;kugetn½rpgEdrenAéf¶mmajwkxøaMg nigcMnYnéf¶srub 
sRmab;k)a:l;dwkTMnijTUeTA EdldwkTMnijcak;Fars¶ÜtmankMNt;. éf¶sRmab;RcaMgcMNtEpf μ IsRmab;TMnijcak;Far 
s¶Üt nigTMnijcak;FarrayeK)a:n;sμantamlkçN³dUcxageRkam edayeRbIktþax<s;bMput (PF) énbrimaNelIkdak;kug 
etn½rkñúgmYyéf¶. ktþax<s;bMputeKKNnadUcmanbgðajkñúgtarag 5>8-3 edaysMGageTAelIsmμtikmμeBlevlamk 
dl;epSg²Kñarbs;k)a:l;kugetn½renAry³eBlelIsmYys)aþh_ kñúglkçxNÐk)a:l;kugetn½rcUlct)anmþgbYneRKOg 
edayeKeRbITaMgcMNtEpkugetn½rbc©úb,nñ nigRcaMgcMNtEpf μ I edIm,I[k)a:l;BIreRKOgcUl)ankñúgeBlEtmYy. eK 
sn μt;fary³eBlk)a:l;cUlmkkñúgEpticCag 24 ema:g nigkargarelIkdak;-pÞúkepÞrsRmab;k)a:l;mYyeRKOgRtUveFIV[ 
rYcral;enAry³eBl 24 ema:g. 
 

 eKGaceRbIRcaMgcMNtEpfμ IsRmab;k)a:l;dwkTMnijcak;Far nigcak;Farray EtenAeBlNacMnYnk)a:l;kugetn½rtic 
CagbIeRKOg. dUc)anbgðajkñúgtarag 5>8-4 éf¶cUlct)anR)aMBIr ¬7¦ éf¶ sRmab;k)a:l;dwkTMnijcak;Fars¶Üt nig 
cak;Farray enAeBl PF esμIr 1>3 nigR)aMbI ¬8¦ éf¶ enAeBl PF esμ Ir 1>5 nig 2>0. dUcenH cMnYnéf¶cUlct)an 
mansrubTaMgGs; 416 éf¶ ¬=éf¶cUlct)an 8 éf¶ｘ52 s)aþh_¦ kñúgmYyqñaM. 
 

tarag 5>8-3³ karKNnaBIktþax<s;bMputsRmab;KMrUénkarmkdl;rbs;k)a:l;kugetn½repSg²Kña 
 

 
  

 

 

         erobcMedayRkumsikSaKeRmag 

 

 

 

1 4 4 4 4 4 4 4 28 1.0
2 4 2 3 3 3 4 4 23 1.2
3 4 2 2 2 3 4 4 21 1.3
4 4 1 2 2 2 4 4 19 1.5
5 4 0 0 0 2 4 4 14 2.0

Case Sun. Mon. Tue. Wed. Thu. Fri. Sat.
Ship

calls/Week
PF
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tarag 5>8-4³ éf¶cUlct)anénRcaMgcMNtEpf μ IsRmab;k)a:l;dwkTMnijcak;Fars¶Üt nigray 
 

 

 
 

 
                erobcMedayRkumsikSaKeRmag 

 

 2¦ karEbgEckTMnijKitCaetaneTAtamcMNtEp nigkarvaytémøBIlkçxNÐzbnIyPNÐ 
 

 k¦ cMNtEpkugetn½r 
 

 smtßPaBcMNtEpkugetn½rbc©úb,nñeKGacBRgIk)anrhUtdl; 492>000 TEU’s edayRtUvdak;bEnßmeRKOg 
cRkelIkdak;kugetn½rmYycMnYneTot. cracrkugetn½renAkMBg;EpRkugRBHsIhnuRtUveKBüakrN_nwgekIneTAdl; 
1>190>000 TEUs enAqñaM 2030 ehIysmtßPaBkMBg;EpCak;EsþgnwgxVH 698>000 TEU’s eTot. dUcenH eK 
RtUvkarcMNtEpkugetn½rBIrEfmeTot sRmab;smtßPaBGtibrmaéncMNtEptamkar)a:n;sμanKW 500>000* TEU’s 
kñúgmYyqñaM edaysarcMNtEpmanTIlankugetn½rFMRKb;RKan;. 
 

 *kMNt;sMKal;³ smtßPaBcMNtEpkugetn½rERbRbYleTAtamTMhMk)a:l;kugetn½r cMnYnkugetn½rk)a:l;dwkcUlmk 
smtßPaBeRKOgcRkelIkdak;TMnij nigcMnYnÉkta cMnYnéf¶eFIVkarkñúgmYyqñaM edayKμanktþaCH¥T§BlBIGakasFatu 
ema:geFIVkarkñúgmYyéf¶ nigktþax<s;bMput k¾dUcCasmtßPaBTIlanRbmUlpþúMkugetn½rCaedIm.  
 

 lkçxNÐsRmab;cMNtEpkugetn½redIm,IelIkdak;)an 500>000 TEU’s kñúgmYyqñaM mandUcxageRkam³- 
 

  brimaNkugetn½rkñúgmYyk)a:l;³  CamFüm 1>000 TEU’s 
  Ékta QGC³   3 eRKOg 
  smtßPaB QGC³   25 RbGb; kñúgmYyema:g 
  Gnu)atkugetn½r 20’ nig 40’³  1³1>5 ¬TEU¼RbGb;=1>6¦ 
  cMnYnéf¶eFIVkarkñúgmYyqñaM³  360 éf¶ 
  ema:geFIVkarkñúgmYyéf¶³  21 ema:g 
  GRtaRbtibtþikarrbs; QGC³  50% 
  smtßPaBTIlankugetn½r³  12>000 TEUs 
 

 x¦ RcaMgcMNtEpfμ I nigcMNtEpBhueKalbMNg 
 

 RcaMgcMNtEpf μI 
 

 edayRcaMgcMNtEpf μ IeKeRbIsRmab;elIkdak;kugetn½renAcugs)aþh_ RcaMgcMNtenHGac[k)a:l;cUlct)an 
417 éf¶ edIm,IelIkdak;TMnijcak;Fars¶Üt nigray edayRcaMgcMNtf μ IenHmanRbEvg 350m Gack)a:l;BIreRKOgcUl 
ctkñúgeBlEtmYy)an. edaysnμt;fa³-RcaMgcMNtenHeKeRbIsRmab;elIkdak;FüÚgf μ nigTMnijcak;Farraytamkar 
GegátenAeBlbc©úb,nñ nigelIkdak;rfynþdwknaMcUltamk)a:l; RoRo RcaMgcMNtfμ IenHGacelIkdak;TMnijsrub)an 
594>000 etan ¬emIltarag 5>8-5¦. 

1 0 0 0 0 0 0 0 0 1.0
2 0 2 1 1 1 0 0 5 1.2
3 0 2 2 2 1 0 0 7 1.3
4 0 2 2 2 2 0 0 8 1.5
5 0 2 2 2 2 0 0 8 2.0

PFCase 
Abvailable

Berth-day/Week
Sun. Mon. Tue. Wed. Thu. Fri. Sat.
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Cargo
Volume

Shipsize Ship Calls
Handling

Productivity
Gang t/ship/hr

Work
hr/day

Berth-
day

ton DWT Ships t/hr hr
1,921,000 50,000 38.42 280 4 1,120 20 85.8

255,200 20,000 12.76 112 4 448 12.5 45.6
10,000 5,000 2.00 48 2 96 12.5 8.3

250,000 8,000 31.25 100 2 200 12.5 100.0
2,436,200 Total B-D 239.7Total

Berth
occupancy

Workable

days

340

 Berth-day

70.5%

Commodity

Wood Chip
Wheat
Sugar
Other 

tarag 5>8-5³ muxTMnijelIkdak;enARcaMgcMNtEpfμ I 
  

 
 

 

     erobcMedayRkumsikSaKeRmag 

 

 GRtacMNtEpCab;rvl;bgðajkñúgRkeLancugeKxagsþaMéntarag 5>8-5 man 75>3% EdlemIleTATMngCa 
x<s;. eTaHya:gNa RcaMgcMNtenHGacbnßy)an edaybEnßmema:geFIVkarkñúgmYyéf¶elIsBI 12>5 ema:g enAeBl 
TMnijkksÞHeRcInenARcaMgcMNt. cMnYnéf¶cUlctRtUvkarsRmab;k)a:l; RoRo tamkar)a:n;s μanmanBiBN’nakñúg 
cMNuc “k)a:l;dwkrfynþ” xageRkam. 
 

 cMNtEpBhueKalbMNg 
 

 edayBicarNaeTAelIKuNsm,tþiénkarmancMNtEpCeRmATwk-14m eKKYreRbIcMNtEpBhueKalbMNgenH 
sRmab;k)a:l;FM²dwkCMerokeQI nigRsUvsaLI. elIsBIenH eKsnμt;fa³-nwgmanTMnijF¶n; nigTMhMFMdUcCama:sIun nig 
sMPar³eragcRkelIkdak;enAcMNtEpenH k¾dUcCaTMnijcak;Fars¶Üt nigraypgEdr. 
 

 sRmab;TMnijcak;Fars¶ÜtnaMcUl-naMecjcMnYneRcIn eKnwgeRbIeRKOgcRkelIkdak;TMnijEdlmansmtßPaBFMGac 
elIkdak;TMnijTaMgenaH)an. brimaNTMnijsrubelIkdak;enAcMNtEpBhueKalbMNgtamkar)a:n;sμanman 
2>430>000 etan ¬emIltarag 5>8-6¦. Caécdnü GRtacMNtEpCab;rvl;manelIsBI 70% sbBa¢ak;[eXIjfa 
cMNtEpmankarkksÞH tRmUv[k)a:l;mYycMnYnRtUvrgcaMrhUtdl;mankEnøgTMenrGaccUlct)an. cMnYnema:geFIVkar 
bEnßmsRmab;TMnij eRkABICMerokeQI manelIsBI 12>5 ema:g eBlenaHeKGacsRmalkarkksÞH)anmYykRmitenA 
cMNtEp. 

tarag 5>8-6³ TMnijelIkdak;enAcMNtEpBhueKalbMNg 
 
 
 
 
 
 
 
 

 erobcMedayRkumsikSaKeRmag 

 

 TMnijepSg² 
 

 tamkarBüakrN_enAqñaM 2030 nwgmanGgár 933>000 etannaMecjBIkMBg;EpRkugRBHsIhnulkçN³CaTMnij 
cak;Farray ¬emIltarag 3>2-13 kñúgCMBUk 3¦. brimaNTMnijepSgeTotelIkdak;enAkMBg;EpenHnwgekIneTAdl; 
571>000 etan. enaHeKGacsnμt;)anfa kñúgTMnij 570>000 etan manTMnij 180>000 etanRtUvelIkdak;enA 
RcaMgcMNtEpf μ I ehIyTMnij 150>000 etan GacelIkdak;enAcMNtEpBhueKalbMNg. dUcenH kMBg;EpRtUvkar 
cMNtbEnßmedIm,IelIkdak;TMnijEdlenAesssl; 150>000 etan eTot. kMBg;Epk¾RtUvmansmtßPaBcMNtEp 
bEnßm edIm,IGac[k)a:l;eTscrN_cUlct)an³-tamkarBüakrN_ cMnYnk)a:l;eTscrN_cUlmknwgekItdl; 31 

Commodity Cargo ton t/hr/gang Gang Work hr/day t/day/ship Berth-day Berth Occupancy
Steam Coal 240,000 70 2 12.5 1,750 137.1 417  Berth-day
Other cargo 160,000 48 2 12.5 1,200 133.3 is available
RoRo 194,000 21.7
Total 594,000 Total Berth-d 292.1 70.1%
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Vehicle 89,067 unit/yr* Units/hr Berth-h Required
Calls Unit/Call Stay 3 hr 5hr/ship Berth-day

12 7,422 2,474 60 2.5
24 3,711 1,237 120 5.0
52 1,713 571 260 10.8

104 856 285 520 21.7

RoRo Calls

eRKOg enAqñaM 2030. 
 

 fitkñúgsßanPaBenH tamkar)a:n;sμan eKRtUvsagsg;cMNtEpf μ IBIrbEnßmeTot dUc)anKNnakñúgtarag 5>8-7. 
 

tarag 5>8-7³ lkçxNÐcMNtEpbEnßmsRmab;TMnijcak;Farray nigk)a:l;eTscrN_ 
 

 
 
 
 
 

erobcMedayRkumsikSaKeRmag 

 

 k)a:l;dwkrfynþ 
 

 bc©úb,nñ rfynþnaMcUldwklkçN³CaTMnijkugetn½r b¤ TMnijcak;Farray. eKrMBwgfa enAqñaM 2030 rfynþnwgRtUv 
dwkcUlmkkMBg;EpRkugRBHsIhnutamk)a:l;dwkrfynþsuT§ enaHKWk)a:l; RoRo enAeBlrfynþnaMcUlmancMnYnekIn 
eLIg. 
 

 edaysn μt;famank)a:l;dwkrfynþcUlmkkMBg;EpCaeTogTat; cMnYnÉktarfynþCamFümelIkcuHenAkMBg;EpenA 
eBlk)a:l;cUlmkmþg²tamkar)a:n;sμanmanbgðajkñúgtarag 5>8-8 krNImank)a:l;cUlmkenAeBlepSg²Kña³- 
RbcaMEx BIrs)aþh_mþg RbcaMs)aþh_ b¤ Bak;kNþals)aþh_müg. cMnYnéf¶cUlctsrubEdlRtUvkarsRmab;cgBYrk)a:l; 
dwkrfynþ)an)a:n;s μanpgEdr ¬emIlRkeLanenAxagsþaMbMput¦ edaysnμt;fak)a:l;dwkrfynþenaHcUlmkkMBg;Epmþg 
sMctry³eBlR)aM ¬5¦ ema:g ehIycMNayry³eBlbI ¬3¦ ema:g edIm,Idak;rfynþcuHenAEp. cMnYnéf¶cUlctsrub 
TaMgGs;KW 10>8 RtUvkarsRmab;esvaRbcaMs)aþh_ nig 21>7 sRmab;esvaBIrs)aþh_mþg. k)a:l;dwkrfynþcUlct 
ry³eBlxøI eKRtUvpþl;GaTiPaB[eRbIR)as;RcaMgcMNtEpf μ IenHmuneK. 

 

tarag 5>8-8³ kar)a:n;s μanBIPaBCab;rval;éncMNtEpsRmab;k)a:l;dwkrfynþ ¬k)a:l; RoRo¦ 
 

  
 
 
 
 
 
      * kMNt;sMKal;³ emIltarag 3>2-14 
       erobcMedayRkumsikSaKeRmag 

 

 tMbn;EdlRtUvkarsRmab;TIlanTukrfynþnaMcUltamkar)a:n;sμan CaplitplEdlmanRbEvgsrubénrfynþelIk 
cuH nig 2>5 m. edaykMNt;ykktþax<s;bMput 1>5 krNIenHeKRtUvkarTIlanTukrfynþTaMgenaHTMhM 4 ht cMeBaH 
k)a:l;cUlmkRbcaMs)aþh_ nigTIlanTMhM 2 ht sRmab;k)a:l;cUlmkBIrs)aþh_mþg. tarag 5>8-8 KWCakarKNna 
TMhMTIlanEdlRtUvkarsRmab;krNIk)a:l;cUlmkRbcaMs)aþh_. 
 
 

Cargo
Volume

Shipsize Ship Calls
Handling

Productivity
Gang t/ship/hr Work hr/d

Berth-
day

ton DWT Ships t/hr hr
933,000 150,000 6.2 48 3 144 20 324.0
150,000 7,000 21.4 48 2 96 12.5 125.0

31.0
Total 480.0 141% 70.6%

Cruise Ship
1 2

No. of Berths

Berth
Occupancy

Rice
Other 

Commodity
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tarag 5>8-9³ karKNnaBITMhMTIlanEdlRtUvkarsRmab;rfynþnaMcUl ¬k)a:l;cUlRbcaMs)aþh_¦ 
 

 
 
 
 
 
 
 

erobcMedayRkumsikSaKeRmag 

 

 3¦ segçblkçxNÐzbnIyPNÐ 
 

 edaysegçbkarBiPakSaxagelI karEbgEckTMnijeTAtamRbePTcMNtEpmYy² niglkçxNÐzbnIyPNÐfμ I² 
manbgðajkñúgtarag 5>8-10. 
 

tarag 5>8-10³ karEbgEckTMnijtamRbePTcMNtEp niglkçxNÐzbnIyPNÐ 
2030 Container New Quay Multi- Required Required 

Forecast Terminal Purpose Capacity Facilities

Container TEU 1,190,000 492,400 697,600
Vehicle t 194,000 194,000
Wood Chip t 1,921,000 1,921,000 0

Wheat t 255,200 255,200 0
Steam Coal t 240,000 240,000 0
Sugar t 10,000 10,000 0

Milled Rice t 933,000 933,000
Other t 571,000 130,000 285,500 155,500
Cruise Ship

New General Cargo
berths (2 berths)

New Container
Terminal (2 Berth)

Commodity Unit

 
     erobcMedayRkumsikSaKeRmag 

 

 cMNtEpkugetn½rf μ ImancMNtk)a:l;cUlctBIr ¬2¦ kEnøg ehIyeKRtUvkarcMNtEpk)a:l;eTscrN_ nigTMnij 
TUeTAEdlmancMNtBIrkEnøgEdr. 
 

 zbnIyPNÐfμ ITaMgenHKYrEtcab;dMeNIrkar muneBlbrimaNTMnijekInhYssmtßPaBrbs;zbnIyPNÐbc©úb,nñ. 
bMErbMrYlbrimaNTMnijkugetn½rRbcaMqñaMmanbgðajkñúgrUb 5>8-2 EdleKGacTajkarsnμt;)anfa³-brimaNTMnijkug 
etn½rnwgekIneLIgkñúgGRtakMenInRbcaMqñaMdUcKña. 
 
 
 
 
 
 
 
 
 
 

Car Type Units/yr Share Unit/ship Length(m) Total L(m) Total Length m 12,286
Bus 9,998 11% 192 11 2,115 Lane width m 2.5
Passenger 56,264 63% 1,082 6 6,493 Peak Factor 1.3
Truck 19,032 21% 366 8 2,928 Required Area m2 39,931

Semi-traler 1,273 1% 24 11 269
Special Purpose 2,501 3% 48 10 481
Total 89,068 100% 1,713 12,286
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     erobcMedayRkumsikSaKeRmag 

rUb 5>8-2³ brimaNTMnijkugetn½r nigsmtßPaBrbs;cMNtEpkugetn½r 
 

 rUb 5>8-2 k¾bgðajBIsmtßPaBrbs;cMNtEpkugetn½rbc©úb,nñ EdlmankarBRgwgedaydak;bEnßm QGC’s nig 
eRKOgcRkenATIlanepSgeTot k¾dUcCasmtßPaBcMNtEpkugetn½rf μ IenaH. karBRgwgsmtßPaB nigkarsagsg;cMNt 
Epkugetn½rf μ IRtUveFIV[rYcral;muneBlbrimaNTMnijkugetn½rekInelIssmtßPaBrbs;zbnIyPNÐbc©úb,nñ. edaysar 
brimaNTMnijkugetn½rtamkar)a:n;sμanmankarekIneLIg dUcmanbgðajkñúgrUb 5>8-2 EdlcMNtEpkugetn½rbc©úb,nñ 
RtUvdak;bEnßm QGC nigeRKOgcRkTIlanepSgeTotenAqñaM 2017. enAqñaM 2023 cMNtEpkugetn½rf μIRtUvcab;epþIm 
dMeNIrkar. 
 

 rUb 5>8-3 bgðajBIkMenInRbcaMqñaMénbrimaNTMnijcak;Fars¶Üt nigray edayEp¥kelIsßitiqñaM 2010 CamUldæan 
kar)a:n;s μansRmab;qñaM 2020 mankñúgr)aykarN_cugeRkayén “CMnYykarBiessedIm,IerobcMKeRmag (SAPROF) 

sRmab;karGPivDÆn_mUldæanpÁt;pÁg;eRbg nigcMNtEpBhueKalbMNgCabnÞan;enARBHraCaNacRkkm<úCa JICA qñaM 
2008” nigkar)a:n;s μanmankñúgtarag 3>2-13 kñúgr)aykarN_enH eKsn μt;)anfa³-brimaNTMnijnwgekIneLIgefr 
BIqñaM 2010 dl; 2020 nigBI 2020 dl; 2030. 
 

 edaybrimaNTMnijekIneLIgdUctamkarBüakrN_ eKGacRbemIemIlCamun)anfa³-RcaMgcMNtfμ I Edlbc©úb,nñ eK 
eRbIR)as;elIkdak;TMnijcak;Fars¶Üt nigray nwgekIneLIgelIslubenAb:unμanqñaMeTot ehIynwgmank)a:l;GacRtUvrgcaM 
rhUtdl;cMNtEpBhueKalbMNgcab;dMeNIrkar. eKk¾GacRbemIemIlTukCamun)anfa³-brimaNTMnijnwgekInelIs 
smtßPaBsrubrbs;RcaMgcMNtfμ I nigcMNtEpBhueKalbMNgenHenAeBlNamYycenøaHqñaM 2022 b¤ 2013. 
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     erobcMedayRkumsikSaKeRmag 

rUb 5>8-3³ brimaNTMnijcak;Fars¶Üt nigray nigsmtßPaBRcaMgcMNtf μ I  
nigcMNtEpBhueKalbMNg 

 

 ¬2¦ eKalkarN_BRgwgzbnIyPNÐEp 
 

 karGPivDÆn_kMBg;EpRkugRBHsIhnuCMhanTImYyrhUtdl;qñaM 2030 KWRtUvBRgwgsmtßPaBzbnIyPNÐbc©úb,nñ. 
edayeKRbemIemIleTAeXIjfabrimaNTMnijcak;Fars¶Üt nigraynwgekInelIssmtßPaBrbs;RcaMgcMNtfμ IenAb:unμan 
qñaMxagmuxeTot eKRtUvBüayameFIVya:gNakat;bnßyGRtaCab;rvl;rbs;RcaMgcMNtfμ IenHsRmab;k)a:l;kugetn½r.  
TnÞwmeBlenaH eKRtUvbegáInplitPaBcMNtEpkugetn½rbc©úb,nñ edaydak;eRKOgcRkbEnßmdUcCa QGC’s BIreRKOg 
nig eRKOgcRkTIlancaM)ac;epSg²enAdMNak;kaldMbUg. karbegáInplitPaBcMNtEpkugetn½rbc©úb,nñ edayBRgwg 
KuNPaBeRKOgcRkRbtibtþikarKwCaKeRmagGaTiPaBx<s;bMput. 
 

 EpnkarGPivDÆn_cMNtEpkugetn½rf μI nigcMNtEpk)a:l;eTscrN_ nigTMnijTUeTA eKsnμt;fanwgerobcMeFIV bnÞab; 
BIKeRmagGaTiPaB ]> karBRgwgsmtßPaBcMNtEpkugetn½rbc©úb,nñ eFIVrYcral; rYmTaMgkarbegáInRbsiT§iPaBRbtibtþikar 
cMNtEpenH. 
 

 ¬3¦ karvaytémøBITItaMgKeRmag 
 

 karsikSaenHepþatelIkarBRgwglT§PaBRbkYtRbECgrbs; k>s>s ehIyEpnkarGPivDÆn_sRmab;qñaM 2030 KYr 
RtUvykmksikSa[)anl¥itl¥n; edayQrelITsSn³BRgwglT§PaBRbkYtRbECgrbs; k>s>s. dUcenH eKsnμt;fa 
zbnIyPNÐfμ IEdlRtUvdak;[dMeNIrkarenAqñaM 2030 RtUvfiteRkamkarRKb;RKgrbs; k>s>s ehIydUcenH tMbn;Edn 
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Twk nigdIeKakenACab;kMBg;Epbc©úb,nñnwgRtUveRCIserIseFIVCaTItaMgskþanuBlsRmab;KeRmagenH. 
 

 kñúgcMNuc 5>4 RkumsikSaKeRmagkMNt;tMbn;EdnTwkenACab;TMbn;karBarTwkPaKxageCIgCatMbn;manskþanuBl 
x<s;bMputsRmab;GPivDÆn_eFIVCa SEZ kMBg;Ep EdlCabNþúMkMBg;Ep nig EPZ rYmCamYyKña. kñúgcMNucenH EpnkarGPi 
vDÆn_CMerIsepSgeTotsRmab;zbnIyPNÐEdlRtUvkardak;[dMeNIrkarenAqñaM 2030 nwgRtUvelIkykmkBiPakSa 
EdlEpnkarenHkMBugerobcMeFIV kñúgenaHeKk¾)anBicarNaBITItaMg nigkEnøgTMenrsRmab; EPZ pgEdr.  
 

 ¬1¦ kareRCIserIsCabzmelIEpnkarKeRmagbøg;CaTsSn³sRmab;GPivDÆn_zbnIyPNÐEpmUldæan 
 

 CaTUeTA karGPivDÆn_EpeKeFIVmYyCMhanmþg²ry³eBlEvg. ebIeTaHeKaledAGPivDÆn_zbnIyPNÐkñúgKeRmag 
enHkMNt;enAqñaM 2030 k¾eday vamanTMnak;TMngEdlfa EpnkarenHelIkeLIgCaCMhaneq<aHeTArkkarBRgIkbEnßm 
eTot. dUcenH muneBlerobcMeFIVEpnkarepþatenAqñaM 2030 CadMbUg eKRtUvelIkEpnkarGPivDÆn_CaTsSnaTanenA 
dMNak;kalcugeRkaybMput enAeBltMbn;EdnTwkkñúgTMnb;karBarTwkrlkPaKxageCIgRtUveKeRbIeBjGs;. eRkaymk 
EpnkarGPivDÆn_CMerIsepSgeTotepþatenAqñaM 2030 nwgRtUvelIkeLIgkñúgTRmg;EpnkarCaTsSnaTansRmab;karGPi 
vDÆn_Evgq¶ay. 
 

 TMnijsMxan;enAkMBg;EpRkugRBHsIhnuKWkugetn½r ehIydUcenH kan;EtsMxan;eTAeTot k>s>s eFIVya:gNaRtUvpþl; 
esvakmμRbkbedayRbsiT§iPaBsRmab;TMnijkugetn½r enAeBlcracrkugetn½rekIneLIg RsbeBlEdlkm<úCamankM 
enInesdækic©. k)a:l;kugetn½rnwgmanTMhMkan;EtFMeTA². eKrMBwgfa enAqñaM 2030 k)a:l;kugetn½rEdlmanTMgn; 
50>000 DWTs nwgcUlmkkMBg;EpRkugRBHsIhnu k¾dUcCak)a:l;kugetn½rTaMgenaHEdlmanTMgn; 20>000 DWTs 
EdlCaTMhMk)a:l;kugetn½r bc©úb,nñcUlmkkMBg;Ep. dUcenH cMNtEpkugetn½rfμ IRtUvmancMNtCeRmATwkeRCA -14 m 
nigmanRbEvg 350 m. TIlanRbmUlpþúMkugetn½rRtUvmanTMhMTTwg 350m nigbeNþay 550 m BImuxeTAeRkay. 
 

 1¦ karsnμt;sRmab;erobcMEpnkarKeRmagbøg;TsSnaTan 
 

 EpnkarKeRmagbøg;TsSnaTanbgðajxageRkamRtUv)anelIkeLIgedayEp¥kelIkarsnμt;dUcxageRkam³- 
 

 k¦ RtUvkMNt;BItMbn;Ep[)anc,as;las; 
 

 tMbn;EprYmmanzbnIyPNÐEp nig EPZ ehIy k>s>s TTYl)ansiT§iGMNacedayc,ab;[RKb;RKgemIlkarxus 
RtUvelItMbn;EpenH. 
 

 x¦ EbgEckmNÐlnavacrN_ 
 

 mNÐlnavacrN_kñúgtMbn;EdnTwkhMuBT§½enAkMBg;Ep RtUvEbgEck[)anc,as;las;rvagk)a:l;¼navacUlmkkMBg; 
EpRkugRBHsIhnu nigk)a:l;epSgeTot nigkaNUt¼TUkensaT ehIymankarÉkPaBBIPñak;gar¼smtßkic©Bak;Bn§½. 
 

 K¦ RtUvmanKeRmagsagsg;pøÚvfñl;]sSahkm μ 
 

 KeRmagsagsg;pøÚvfñl;]sSahkmμ)anelIkeLIgkñúgr)aykarN_cugeRkayénKeRmag “sikSaBIyuT§saRsþCati 
edIm,IeFIVsmahrN½kmμtMbn;eqñr nigEpnkaremrbs;kMBg;EpRkugRBHsIhnusRmab;karGPivDÆn_RbkbedayecrPaB 
PaK 1³ yuT§saRsþCatiedIm,IeFIVsmahrN½kmμGPivDÆn_tMbn;eqñr JICA Ex vicäika qñaM 2010” nwgRtUvseRmc[)an. 
pøÚvfñl;]sSahkm μenACitkMBg;EpRkugRBHsIhnuEdlGaceFIVeTA)anmanbgðajkñúgrUb 4>1-12 kñúgCMBUk 4¦. 
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 X¦ KitKUrBIbBaðasgÁm nigbrisßan enAGMLúg nigeRkayeBlGPivDÆn_Ep 
 

 bBaðasgÁm nibrisßandUcxageRkameKRtUvmankarKitKUr[)anhμt;ct;GMLúgeBlGnuvtþKeRmag nigenAeBleFIV 
RbtibtþikarEp eRkayBIbBa©b;KeRmag³- 
 

 kat;bnßyhaniP½yeRKaHfñak;cracrenAsmuRT nigenAdIeKak[)anCaGtibrma 
 kat;bnßykarpøas;bþÚrTICRmkedayminsμRK½citþrbs;RbCaBlrdæ[)anCaGtibrma 
 kat;bnßyplb:HBal;CaGviC¢manelIkRmitCIvPaB¼muxrbrGaCIvkmμrbs;shKmn_mUldæan[)anCaGtibrma 
 kat;bnßykMu[mankarbegáIt¼EbgEckshKmn_mUldæaneRcInEfmeTot[)anCaGtibrma 
 kat;bnßyplb:HBal;elIehdæarcnasm<n§½sgÁm[)anCaGtibrma 
 kat;bnßykareFIV[TwkkgVk; karbMBulbrisßan nigsMelgrMxatBIkareFIVcracr[)anCaGtibrma. 

 

 g¦ sikSa[)anl¥itl¥n;BIvisalPaB nigkalviPaKKeRmag 
 

 karBüakrN_BITMnijRtUveFIVbc©úb,nñPaBCaeTogTat; ]> erogral;bIqñaMmþg ehIyeKRtUvGegáttamdanBIRbsiT§iPaB 
RbtibtþikarpgEdr. visalPaB nigkalviPaKKeRmag eKRtUvsikSa[)anl¥itl¥n; Ep¥keTAtamkarBüakrN_Edl)an 
eFIVbc©úb,nñPaB nigRbsiT§iPaBRbtibtþikar. 
 

 2¦ EpnkarTsSnaTanCMerIsepSg² 
 

 eKGacelIkeLIgnUvEpnkarTsSnaTanbIsRmab;tMbn;EdnTwkhMuBT§½edayTMnb;karBarTwkrlk. EpnkarTaMgbI 
enHbgðajBITsSnaTan nigvisalPaBénkarGPivDÆn_ minmanbMNgepþatelITItaMg cMNtEp b¤ RTg;RTayzbnIyPNÐ 
Cak;lak;NamYyenaHeT. 
 

 k¦ EpnkarTsSnaTan-1 ¬karBRgIkeTAPaKxageCIg¦ 
 

 TsSnaTanGPivDÆn_enHKWBRgIkkMBg;EpeTAPaKxageCIgéncMNtEpkugetn½rbc©úb,nñ. zbnIyPNÐcMNtEpkug 
etn½r nig EPZ RtUvsagsg;elIekaHcak;cak;dI ¬emIlrUb 5>8-4¦. k)a:l;eTscrN_ nigcMNtEpTMnijTUeTARtUvsag 
sg;enAeRkATMnb;karBarTwkrlkxagt,Úg. eKRtUvebIkpøÚvenAEpñkxageCIgénTMnb;karBarTwkrlkPaKxageCIgsRmab; 
[kaNUt¼TUkensaT nigk)a:l;dwkTMnijtUc²ecjcUlmkkMBg;EpkñúgRsukenATIenaH. TMnb;karBarTwkrlkeKsag 
sg;eLIgedIm,ITb;Twkrlkbk;mkBITisxageCIg. 
 

 manCMerIspøÚvBIrepSgeTotcUlmkekaHenaH³ tambeNþayTMnb;karBarTwkrlkPaKxageCIg ¬pøÚvecjcUl-1¦ 
nigs<antP¢ab;BIekaHmkpøÚvenAtameqñr ¬pøÚvecjcUlelx-2¦. 
 

 pøÚvecjcUlelx-1 
 

 pøÚvecjcUlenHRtUveFIVenAeRkATMnb;karBarTwkrlkPaKxageCIg cMENks<ank¾RtUvsagsg;BIelIRckebIkTMnb;kar 
BarTwkrlk edIm,I[kaNUt¼TUkensaT nigk)a:l;dwkTMnijtUc²ecjcUl. pøÚvecjcUlenHkat;pøÚvtameqñrbc©úb,nñ 
edays<anGakas ehIybnþrhUtdl;pøÚvfñl;]sSahkmμEdl)anesñIreLIgenaH ¬emIlrUb 4>1-12¦. 
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 pøÚvecjcUlelx-2 
 

 pøÚvecjcUlelx-2 tP¢ab;pøÚvfñl;]sSahkmμ nigcMNtEpkugetn½rf μ I kat; SEZ bc©úb,nñ edays<anGakas. 
 

 EpnkarenHman]bsKÁxøHdUcCa³-eKRtUveFIVkarbUmsþar)asaMgeRcIn ehIymankarBi)akbUmsþarenAEpñkxageCIg 
én)asaMgedaysar)atTwkenATIenaHsMbUreTAedayfμrwg. dUcenH CeRmATwkcMNtEpenAxageCIgbMputRtUvmankRmit 
RtwmEt -12m b¤ ra:k;CagenH. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 erobcMedayRkumsikSaKeRmag 

rUb 5>8-4³ EpnkarTsSnaTan-1 ¬BRgIkeTAPaKxageCIg¦ 
 

 edaylM)akbUmsþar)asaMg[)anrhUtdl; -14m enAtMbn;PaKxageCIg edaysarmanf μrwgenA)atTwk eKGac 
eFIVcMNtkugetn½r)anCaBIrkMNat;³ cMNtRbEvg 700 m nigcMNtRbEvg 350 m ¬emIlrUb 5>8-5¦. pøÚvecjcUl 
dUcKñaeTAnwgEpnkarTsSnaTan-1 Edr. TItaMgcMNtEpk)a:l;eTscrN_ nigTMnijTUeTA nigkEnøgebIkRckpøÚvenATMnb; 
karBarTwkrlkPaKxageCIgk¾dUcKñaeTAnwgEpnkarTsSnaTan-1 Edr. 
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 EpnkarenHman]bsKÁmYycMnYnenaHKWkEnøgTMenrenATIlanRbEvg 350 m manminRKb;RKan; ehIyRtUveFIVkar 
bUmsþareRcIn edaysartMbn;enA)asaMgenaHFMCagEpnkarTsSnaTan-3 eTAeTot. elIsBIenH karEckcMNtEpdac; 
BIKñaGacbgárlkçN³mingayRsYldl;kareFIVRbtibtþikarcMNtEp. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  erobcMedayRkumsikSaKeRmag 

rUb 5>8-5³ EpnkarTsSnaTan-2 ¬cMNtEpragGkSr L¦ 
 

 x¦ EpnkarTsSnaTan-3 ¬karBRgIkeTAPaKxaglic¦ 
 

 EpnkarTsSnaTanenHepþatelIkarsagsg;cMNtEpkugetn½rbnþrRbEvg 1>000 m kat;tMbn;EdnTwkkñúgTMnb; 
karBarTwkrlkPaKxageCIg ¬emIlrUb 5>8-6¦. TItaMg nigKeRmagbøg;pøÚvecjcUl nigcMNtEpk)a:l;eTscrN_ nig 
TMnijTUeTAdUcKñaeTAnwgEpnkarTsSnaTan-1 nig -2 Edr. 
 

 EpnkarenHman]tþmPaBdUcCa³-RtUvkarbUmsþarticCagEpnkarTsSnaTanepSgeTot edaysarTItaMgcMNtEp 
kugetn½renaHenACitpøÚvcUl ehIymankEnøgTMenrFMTUlayenABIeRkaycMNtEpkugetn½rsRmab; EPZ. 
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 tamKeRmagenHesñIr[sagsg;cMNtEpRbEvg 1>000 m xøICagRbEvgsrubéncMNtEpkñúgEpnkarTsSna 
Tan-2 50m. eTaHya:gNa edayk)a:l;kugetn½rFM²cUlmkkMBg;EpmþgbIeRKOgkRmnwgman cMNtEpenHGacTTYl 
k)a:l;kugetn½rbIeRKOg CamYycMNtRbEvg 1>000 m )an. elIsBIenH karBRgIkcMNtbnþeFIV[ QGC eRbIR)as; 
manRbsiT§iPaB edayRtUvEckrMElk QGC’s KñaeRbIR)as;enAtamcMNtTaMgenaH. 

 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   erobcMedayRkumsikSaKeRmag 

rUb 5>8-6³ EpnkarTsSnaTan-3 ¬BRgIkeTAPaKxaglic¦ 
 

 3¦ kareRCIserIsEpnkarGPivDÆn_TsSnaTanEdll¥bMput 
 

 edayeFIVkareRbobeFobmUldæanénEpnkarGPivDÆn_TsSnaTanTaMgBIr EpnkarTsSnaTan-3 CaCMerIsd¾l¥bMput 
edaysMGagelI]tþmPaBmYycMnYndUcxageRkam³- 
 

 eKGacsagsg;cMNtbIkEnøgmanCeRmATwk -14m 
 karbUmsþar)asaMgTwktictYc 
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 eKGaceFIVcMNtEpbnþRbEvg 1>000 m nig 
 mankEnøgTMenrsRmab; EPZ enAxageRkaycMNtEpkugetn½r 

 

 ¬5¦ EpnkarGPivDÆn_zbnIyPNÐEpmUldæanCMerIsepSg² 
 

 1¦ karerobcMEpnkarGPivDÆn_zbnIyPNÐCMerIsepSg² 
 

 EpnkarKeRmagbøg;zbnIyPNÐCMerIsepSg²sRmab;GPivDÆn_rhUtdl;qñaM 2030 RtUv)anerobcMCadMNak;kalTI 
mYyTuksRmab;GnuvtþEpnkarTsSnaTan-3. EpnkarKeRmagbøg;zbnIyPNÐCMerIsepSgeTotRtUvdak;cUlcMNtEp 
kugetn½rfμ I EdlmancMNtBIrkEnøg nigcMNtEpk)a:l;eTscrN_ nigTMnijTUeTA EdlmancMNtBIrkEnøgEdr. 
 

 kñúgcMenamcMNtEpkugetn½rbIkñúgEpnkarTsSnaTan-3 cMNtEpBIrkEnøgKYrRtUvsagsg;enAqñaM 2030 ehIy 
dUcenH eKmanCMerIsBIrepSgeTot³ eFIVcMNtEpkugetn½rBIrkEnøgBIxagdIeKak ¬EpnkarCMerIs-1¦ b¤ BIxagsmuRT 
¬EpnkarCMerIs-2¦. rUb 5>8-7 bgðajBIKeRmagbøg;zbnIyPNÐkñúgEpnkarCMerIs-1 nigEpnkarCMerIs-2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
erobcMedayRkumsikSaKeRmag 

rUb 5>8-7³ EpnkarGPivDÆn_zbnIyPNÐCMerIsepSg²rhUtdl;qñaM 2030  
Ep¥keTAtamEpnkarTsSnaTan-3 CamUldæan 

 

 edaypøÚvfñl;]sSahkmμenAfitkñúgdMNak;kaleFIVsMeNIr ehIyeKminc,as;fapøÚvenHnwgeFIVrYcral;enAeBlNa 
enaHeT RkumsikSaKeRmag)anesñIr[eFIVpøÚvecjcUlEptP¢ab;CamYypøÚvCati kat;tampøÚveqñrEdlmanRsab; rhUtdl; 
eBlpøÚvfñl;]sSahkmμenHeFIVrYcral;. 
 

 EpnkarCMerIs-1 nigEpnkarCMerIs-2 manbgðajkñúgrUb 5>8>8 nig 5>8-9. PaBxusKñarvagEpnkarCMerIsTaMg 
BIrKWTItaMgcMNtEpkugetn½r nigpøÚvecjcUlEp. rUbsNæanzbnIyPNÐepSg²dUcKñasRmab;EpnkarCMerIsTaMgBIr. 
FatupSMKeRmagmansegçbkñúgtarag 5>8-11. 
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¬1¦ cMNtEpkugetn½r 
 ¬1>1¦ cMNtEpkugetn½r/ ¬1>2¦ GaKar/ ¬1>3¦ pøÚvcUlEp/ ¬1>4¦ eRKOgcRkelIkdak;TMnij 
¬2¦ kEnøgRtUvbUmsþar 
¬3¦ TMnb;rlk 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-8³ EpnkarCMerIs-1 sRmab;karGPivDÆn_zbnIyPNÐmUldæan  
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¬1¦ cMNtEpkugetn½r 
 ¬1>1¦ cMNtEpkugetn½r/ ¬1>2¦ GaKar/ ¬1>3¦ pøÚvcUlEp/ ¬1>4¦ eRKOgcRkelIkdak;TMnij 
¬2¦ kEnøgRtUvbUmsþar 
¬3¦ TMnb;rlk 

erobcMedayRkumsikSaKeRmag 

rUb 5>8-9³ EpnkarCMerIs-2 sRmab;karGPivDÆn_zbnIyPNÐmUldæan 
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tarag 5>8-11³ smasFatuKeRmag 

1> cMNtEpkugetn½r 
1>1> cMNgEpkugetn½r 
RbEvg 350m CMerATwk -14m TTwgTI 
lanmat;RcaMgEp 35m TIlankugetn½r¬700m 
x 515m¦ kEnøgKy kEnøgTuk TMnij .l.

cMNtEp
ht 

2
48 

1>2> GaKarkariyal½y  
GaKarrdæ)al sßanIy_GKÁIsnI eragCag sßanIy_sþúkeRbg RckcMNtEp ¬naMecj 3 CYr/ naMcUl 2 
CYr¦ 

4>300m2

5 CYr 
1>3> pøÚvcUlEp¼s<an¼s<anGakas ls  
EpnkarTI 1 
EpnkarTI 2 

s<ancUlEp BRgIkpøÚvtameqñr
s<ancUlEp pøÚvcUlEp

 

1>4> eRKOgcRk 
dgeyagFn;F¶n;enAEKmRcaMgEp 
RTG 
rfynþelIk¼eyag 
rfynþ nigknÞúyseNþag 
b:mbMPøWePøIg 
 RbBn§½Rbtibtþikar brikçasnþisux 

Ékta
Ékta 
Ékta 
Ékta 
Ékta 

30>5 etan Post Panamax 
35>6 etan 5 dgeyag 
7>5 etan sMbkkugetn½r 
40' 

6
18 
9 

26 
18 

2> karbUmsþar)asaMg nigXøgcUlEp 
bUmsþarXøgcUlEp 
bUmsþar)asaMg 

1>000m3

1>000m3 
1>700
2>330

3> TMnb;rlk 
RckpøÚvTMnb;rlkcUlEpsMxan; 
karebIkRckpøÚvTMnb;rlkPaKxageCIg 

m
m 
m

ykf μecj 
TMnb;rlk

200
100 
200

4> cMNtEpeTscrN_
cMNtEp 
karrandI 
XøaMg ¬Ggár¦ 

cMNt
ht 
m2 

400m ¬L¦x30m¬W¦x 
-9>5m ¬D¦ 

50m x150m

2
5 

7>500
erobcMedayRkumsikSaKeRmag 

 

 TItaMgebIkRckpøÚvenATMnb;karBarTwkrlkPaKxageCIgEdl)anesñIreLIgkñúgEpnkarCMerIsBIrsRmab;CapøÚv[ka 
NUt¼TUkensaT nigk)a:l;dwkTMnijtUc²ebIkqøgkat;KWCaTItaMgmYyEdleFIVeTA)an. TItaMgCMerIsbIepSgeTot ]> 
TItaMg (a), (b) nig (c) sRmab;eFIVCakEnøgebIkRckpøÚvenaHGacmanTRmg;dUckñúgrUb 5>8-10. 
 

 EpnkarCMerIs-1 nigCMerIs-2 dak;bBa©ÚlsMeNIrtMbn;skþanuBlsRmab; EPZ enACab;cMNtEpkugetn½r. dUc 
enH TItaMg (c) RtUv)aneRCIserIs edayTItaMg (a) nig (b) mineFIVeTA)an. 
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 EpnkarGPivDÆn_zbnIyPNÐesñIrkñúgkarsikSaenH k¾dUcCakñúgEpnkarGPivDÆn_TsSnaTanRtUvmankarÉkPaBBI 
GaCJaFrBak;Bn§½ muneBlcab;epþImGnuvtþKeRmag. kñúgdMeNIrkarpþl;karÉkPaB eKGacsikSa[)anl¥itl¥n;bEnßm 
eTot nigGacEkERbEpnkarenH edIm,I[mankarÉkPaBrYmkñúgcMenamPaKIBak;Bn§½ elIkarGPivDÆn_ nigeRbIR)as;tMbn; 
EdnTwkhMuBT§½CMuvijTMnb;karBarTwkrlkenaH.  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        erobcMedayRkumsikSaKeRmag 

rUb 5>8-10³ CMerIsTItaMgepSg²sRmab;ebIkCaRckpøÚvenATMbn;karBarTwkrlkPaKxageCIg 
 

5>8>2> lMnwgTwkenA)asaMg 
 

 lMnwgTwkenAtMbn;EdnTwkhMuBT§½enACMuvijTMnb;karBarTwkrlkRtUv)aneKviPaKtamKMrUCatYelx. lkçxNÐénkar 
viPaK niglT§plmanBiBN’nalMGitkñúg]bsm<n§½-2. 
 

 ¬1¦ eKalbMNgénkarviPaKlMnwgTwkkñúgtMbn;EdnTwk 
 

 eKeFIVkarviPaKedaymaneKalbMNgdUcxageRkam³- 
 vaytémøBIplb:HBal;enAeBlmancMNtEpkugetn½rf μ IenAtMbn;EdnTwkCab;enaH 
 vaytémøBI¥T§BlénkarBRgIkTMnb;karBarTwkrlkPaKxageCIg 
 sikSaBI¥T§BlénkareRbIR)as;sMNg;RsUb¼Tb;TwkrlkenAcMNtkugetn½r nig 
 vaytémøBIplb:HBal;énkarebIkRckpøÚvenATMnb;karBarTwkrlk eTAelIlMnwgTwkkñúgtMbn;EdnPaKxageCIg. 

 

 ¬2¦ viFIsaRsþKNna 
 

 1¦ TisedATwkrlkbk;cUlmk 
 

 Twkrlkbk;mkBITisxaglic (W) nigTisBay½Bü (NW) RtUv)aneRCIserIsykmkviPaK edayvamaneRhVkg; 
énekIteLIgx<s; ehIykMBg;EpEbrmuxcMeTATis W nig NW. 
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 2¦ TMhM nigTwkrlkEdlGacekItman 
 

 ry³eBlmanTwkrlk 4 vinaTI RtUv)aneRCIserIs edayeBlNary³eBlmanTwkkan;EtyUr plb:HBal;dl;lM 
nwgTwkenAtMbn;EdnTwkEpk¾kan;EtmaneRcInEdr. )a:ra:Em:RtkMNt;TisedATwkrlkbk;eTAmkKW Smax=10 edayKit 
faTwkrlkekIteLIgBIkñúgqksmuRT ehIye)akbk;kñúgTisedATUlMTUlay. 
 

 3¦ CeRmATwk)asaMg 
 

 eKsn μt;fatMbn;EdnTwkkñúgrgVg;TMnb;karBarTwkrlkmanCeRmATwk-14m. KYrkt;sMKal;pgEdrfa CeRmATwkCak; 
EsþgKWeRCACag elIkElgenA)asaMgEdl)anbUmsþar ehIytamninñakarCatYelx eKGacviPaK)anfavanwgbgár[man 
Twkrlkx<s;²enAkEnøgTwkra:k;. 
 

 4¦ rUbsNæansMNg;kñúgKMrUCatYelx 
 

 rUbsNæansMNg; nigRBMEdnénkarKNnakñúgKMrUCatYelxKWEpnkarCMerIs-1 nigCMerIs-2 dUcmanbgðajkñúgrUb 
5>8-11. edaykMBg;EpEbrmuxeTATisxagekIt lMnwgTwk EdlbgðajedayGnu)atkMBs;TwkrlkenAcMNucKYrcab;Ga 
rmμN_ nigenAkEnøgebIkRckpøÚvTMnb;karBarTwkrlk nigGRtaRbtibtþikarcMNtEpsuT§ EdlCaGRtaéf¶GaceFIVkarkñúg 
mYyqñaM RtUv)anykmkKNnasRmab;TwlrlkEdlbk;mkBITisxaglic nigTisBayBü. lMnwgTwkRtUveKvaytémø 
enAtamtMbn;bYn ]> tMbn; 1 dl; tMbn; 4 dUcmanbgðajkñúgrUb 5>8-10 cMENkGRtaRbtibtþikarcMNtEpsuT§ eKvay 
témøKittamcMNt-1 nigcMNt-2 éncMNtEpkugetn½rf μI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
erobcMedayRkumsikSaKeRmag 

rUb 5>8-11³ rUbsNæanKMrUCatYelx nigTItaMgvaytémølMnwgTwk 
 

 eK)aneFIVkarKNnasRmab;EpnkarCMerIs-1 nigCMerIs-2 kñúglkçxNÐman nigK μanTMnb;karBarTwkrlk-1 
¬emIlrUb 5>8-11¦ ehIysMNg;cMNtBIrRbePTepSgKña ]> RbePTRsUbTwkrlk nigRbePTTb;rlk. karKNna 
mandUcxageRkam³- 
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 krNI 1³ KμanTMnb;karBarTwkrlk-1 nigRbePTcMNtkugetn½rTb;Twkrlk 
 krNI 2³ manTMnb;karBarTwkrlk-1 nigRbePTcMNtkugetn½rTb;Twkrlk 
 krNI 3³ KμanTMnb;karBarTwkrlk-1 nigRbePTcMNtkugetn½rRsUbTwkrlk 
 krNI 2³ manTMnb;karBarTwkrlk-1 nigRbePTcMNtkugetn½rRsUbTwkrlk 
 

 elIsBIenH plb:HBal;énkarebIkRckpøÚvEpñkxageCIgénTMnb;karBarTwkrlkPaKxageCIgelIlMnwgTwk)asaMg 
eRkayeBlebIkRtUv)aneKykmksikSasRmab;TItaMgebIkRckpøÚvenaH³ EbreTATisxaglic ¬krNI ¬k¦¦ nigEbreTA 
TisxageCIg ¬krNI ¬b¦¦. eKk¾)ansikSaBIkrNIman nigKμanTMnb;karBarTwkrlk-2 pgEdr EdlRtUvsagsg;enA 
muxkEnøgebIkRckpøÚvenaH. 
 

 ¬3¦ lT§plKNna 
 

 1¦ GRtaRbtibtþikarcMNtkugetn½rsuT§ 
 

 RbtibtþikarelIkdak;kugetn½renAcMNtGacnwgRtUvp¥aksinenAeBlmanTwkrlkx<s;bk;e)akenAcMNtEpelIsBI 
50 sm. dUcenH GRtaRbtibtþikarcMNtsuT§RtUv)aneK)a:n;sμanedayEp¥keTAtamRbU)ab‘ÍlIeténkMBs;TwkrlkEdl 
GacekItmaneRkam 50 sm enAcMNtkugetn½rCamUldæan. eKniyayfa sRmab;k)a:l;FM²Edlman DWT 50>000 
etan RbtibtþikarelIkdak;kugetn½rminmanGIVrg¥T§Bl luHRtaTwkrlkmankMBs;elIsBI 1>0m. k¾b:uEnþ cMNtkugetn½r 
f μ IeKk¾eRbIR)as;sRmab;k)a:l;kugetn½rTMhMtUcpgEdr man DWT RbEhl 20>000 etan Edlbc©úb,nñkMBugcUlmk 
kMBg;Ep k¾dUck)a:l;kugetn½rFM²Edr. dUcenH GRtaRbtibtþikarsuT§RtUveKKNnaCaRbU)ab‘ÍlIetkMBs;TwkrlkEdlGac 
ekItmanTabCag 50 sm. 
 

 lT§plmanbgðajkñúgrUb 5>8-12. GRtaRbtibtþikarsuT§bgðajkñúgrUbKWCamFümPaKcMNt-1 nigcMNt-2. 
tamkarGegát GRtaRbtibtþikarsuT§x<s;CagbnþicbnþÜysRmab;Epnkar-2 enHmkBIcMNtkñúgEpnkar-1 TTYlrgTwk 
rlkbk;e)akBITisxaglixcedayKμanTMnb;karBarTwkrlkTb; cMENkcMNt-2 kñúgEpnkar-2 fitkñúgmNÐlkarBar 
edayTMnb;karBarTwkrlk-1. dUcmanbgðajkñúgrUb GRtaRbtibtþikarsuT§enAcMNtkugetn½rKW 95>5% sRmab;krNI 
1 ¬KμanTMnb;karBarTwkrlk-1 nigCaRbePTsMNg;cMNtTb;rlk¦. GRtaenHekIneTAdl; 97% edayeRbIsMNg; 
cMNtRbePTRsUbTwkrlk ¬krNI 2¦ b¤ edaysMNg;TMnb;karBarTwkrlk-1 ¬krNI 3¦. GRtaenHGacekIneLIg 
eTAdl; 98% edayTMnb;TwkkarBarTwkrlk-1 nigRbePTcMNtRsUbTwkrlk ¬krNI 4¦. 
 

 Cakarsnñidæan ebIeTaHK μanTMnb;karBarTwkrlk-1 nigsMNg;cMNtRbePTTb;Twkrlk GRtaRbtibtþikarsuT§x<s; 
Cag 95%. 
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        erobcMedayRkumsikSaKeRmag 

rUb 5>8-12³ GRtaRbtibtþikarsuT§éncMNtkugetn½rf μ I ¬kRmitkMBs;Twkrlkman 50 sm¦ 
 

 lMnwgTwkenAcMNtkugetn½rbc©úb,nñ nigRcaMgcMNtfμ I ¬tMbn; 1¦ 
 

 TMnb;karBarTwkrlkrbs;kMBg;EpEbrmuxeTATisxaglic ehIyTwkrlkbk;mkBITisxagliccUlpÞal;mkkñúg)a 
saMg. enAeBleKsagsg;cMNtkugetn½rf μ IrYcral; TwkrlknwgRtUvTb;edaysMNg;cMNt ehIybk;sMedAeTAcMNtkug 
etn½rbc©úb,nñ nigRcaMgcMNtf μ I ehIyeFIV[rBa¢Üydl;tMbn;EdnTwk ¬tMbn; 1¦. rUb 5>8-13 bgðajBIGRtaFøak;cuHén 
kMBs;Twkrlk EdlCaGnu)atkMBs;TwkrlkenATItaMgsikSa nigenAkEnøgxageRkATMnb;karBarTwkrlk ehIyEdlman 
kMBs; 1>0 m enAcMNucRckcUl sRmab;krNITaMgbYn nigkrNIK μancMNtkugetn½rf μ I dUcmanbgðajkñúgrUbedaydak;fa 
“No CT”. 
 

 elIkElgkrNI 4 EdlmanTMnb;karBarTwkrlk-1 nigsMNg;cMNtRbePTRsUbTwkrlk GRtafycuHTwkrlk 
manx<s; ehIylMnwgTwkmansPaBkan;EtGaRkk;ebIKμanKeRmagGPivDÆn_.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

        erobcMedayRkumsikSaKeRmag 

rUb 5>8-13³ lMnwgTwkenAmuxcMNtEpkugetn½rbc©úb,nñ nigRcaMgcMNt ¬tMbn; 1¦ 
 

 rUb 5>8-14 bgðajBIGRtafycuHTwkrlkénTwkrlk enAeBlTwkrlkbk;BITisBayBü. edayTMnb;karBarTwk 
rlkminkarBarRcaMgcMNtfμ I nigcMNtkugetn½rbc©úb,nñeT GRtafycuHTwkrlkman 0>8 sRmab;cMNtkugetn½r 
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bc©úb,nñ nig 1>0 sRmab;RcaMgcMNtf μ I krNI 1 nigkrNI 3 EdlK μanTMnb;karBarTwkrlk-1. kñúgkrNI 2 nig 
krNI 4 GRtafycuHTwkrlk)anfymkRtwm 0>6 ¬cMNtkugetn½rbc©úb,nñ¦ nig 0>8 ¬RcaMgcMNtf μ I¦ ehIydUcenH 
¥T§BlénTMnb;karBarTwkrlk-1 manPaBCak;Esþgbnþic. tamkarGegát Kμanplb:HBal;éncMNtkugetn½rf μ IeT enaH 
mkBIGRtafycuHTwkrlkenAEtdEdl ebIeTaHmansMNg;cMNtkugetn½rfμ IRbePTNak¾eday. 

  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
      erobcMedayRkumsikSaKeRmag 

rUb 5>8-14³ lMnwgTwkenAcMNtkugetnr½bc©úb,nñ nigRcaMgcMNt ¬tMbn; 1¦ 
 

 2¦ lMnwgTwkenAkMBg;EpensaT ¬tMbn; 2¦ 
 

 GRtafycuHTwkrlkkñúgtMbn;EdnTwkenAmuxkMBg;EpensaTCab;nwgcMNtkugetn½rbc©úb,nñ tamkar)a:n;sμanman 
bgðajkñúgrUb 5>8-15. enAeBlTwkrlkbk;mkBITisxaglic lMnwgTwkenAkMBg;EpensaTkan;EtmansPaBGaRkk; 
eTAedayK μanTMnb;karBarTwkrlk-1 énsMNg;cMNtRsUbTwkrlkenAcMNtkugetn½rf μ I. enAeBlTwkrlkbk;mkBI 
TisBayBü lMnwgTwkkñúgtMbn; 2 enAdEdl b¤ ekIn 10% edaymanTMnb;TwkkarBarTwkrlk-1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  erobcMedayRkumsikSaKeRmag 

rUb 5>8-15³ GRtafycuHTwkrlkenAmuxkMBg;EpensaT ¬tMbn; 2¦ 
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 3¦ lMnwgTwkkñúg)asaMgPaKxageCIg 
 

 lT§plfycuHTwkrlkkñúg)asaMgPaKxageCIg ¬tMbn; 3 nig 4¦ manbgðajkñúgtarag 5>8-12. ebIeTaHman 
krNIKeRmagGPivDÆn_k¾eday GRtafycuHTwkrlkkñúgtMbn; 3 nig 4 KW 0>27 b¤ elIsBIenH. lT§plbgðajfa enA 
eBlTwkrlkbk;mkBITisxaglic b¤ BayBü Twkrlkbk;cUleRCAeTAkñúg)asaMgPaKxageCIg. lT§plenHsbgðaj 
[eXIjfa karebIkRckpøÚvenATMnb;karBarTwkrlkbc©úb,nñ ]> pøÚv¬Twk¦cUleTAkMBg;Ep manTMhMFMeBk ehIyTwkrlk 
TaMgenaHnwgRtUvTb;edaycMNtbc©úb,nñ bnÞab;mkbk;eq<aHeTA)asaMgxageCIg. 
 

 cMNtkugetn½rf μ IXaMgTwkrlkmin[bk;eTA)asaMgxageCIg ehIylMnwgTwkkñúg)asaMgxageCIgnwgPaBl¥RbesIr 
eLIg ¬emIltarag 5>8-12 Option (a)¦. 
 

tarag 5>8-12³ GRtafycuHTwkrlkkñúg)asaMgxageCIg ¬tMbn; 3 nig 4¦ 
 

North Corner (Area 3)

With
Breakwater-2

Without
Breakwater-2

With
Breakwater-2

Without
Breakwater-2

Plan 1 0.18 0.27
Plan 2 0.28
Plan 1 0.09 0.16 0.21 0.21
Plan 2 0.23

North Water Area (Area 4)

With
Breakwater-2

Without
Breakwater-2

With
Breakwater-2

Without
Breakwater-2

Plan 1 0.24 0.28
Plan 2 0.28
Plan 1 0.13 0.27 0.35 0.35
Plan 2 0.13

W 0.36

NW 0.30

Wave
Direction

Plan No Project
Option (a) Option (b)

W 0.36

NW 0.27

Location of North opening of Breakwater

Location of North opening of Breakwater

Wave
Direction

Plan No Project

Option  (a) Option (b)

 
     erobcMedayRkumsikSaKeRmag 

 

 tarag 5>8-12 k¾bgðajfa ebITItaMgebIkRckpøÚvTMnb;karBarTwkrlkKW Option (b) ehIyenAeBlrlkbk;BI 
TisBayBü enaHGRtafycuHTwkrlkkñúgtMbn; 4 mankRmitx<s;Cag krNIminmanKeRmagGPivDÆn_. enHbBa¢ak;fa TI 
taMgTMnb;karBarTwkrlk-2 minsmRsbeT ehIyvak¾minkarBardl;RckpøÚvebIkenATMnb;karBarTwkrlkenaHEdr. va 
GaccaM)ac;RtUvsikSal¥itl¥n;BITItaMg nigrUbsNæanTMnb;karBarTwkrlk-2 enAeBleKkMNt;)anTMhMlMGitepSg² dUc 
Ca³-TItaMgRckpøÚvebIk TTwg nigTisedAXøgnavacrN_. 
 

 ¬4¦ esckþIsnñidæanBIlMnwgTwkenA)asaMg 
 

 1¦ GRtaRbtibtþikarsuT§éncMNtkugetn½rf μ I 
 

 GRtaRbtibtþikarsuT§éncMNtkugetn½rfμ Ix<s;Cag 95% edaymincaM)ac;BRgIkTMnb;karBarTwkrlkPaKxageCIg 
nigsMNg;cMNtRsUbTwkrlksRmab;TaMgEpnkar-1 nigEpnkar-2 eT. k¾b:uEnþ sRmab;k)a:l;kugetn½rTMhMtUcEdl 
man DWT RbEhl 20>000 etan manRbU)ab‘ÍlIetEdlRbtibtþikarelIkdak;kugetn½renAcMNtGacRtUvp¥akRb 
Ehl 20 éf¶ kñúgmYyqñaM. karBRgIkTMnb;karBarTwkrlk nigkareRbIsMNg;cMNtRbePTRsUbTwkrlksRmab;cMNt 
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kugetn½rfμ IbegáInGRtaRbtibtþikarsuT§ ehIyéf¶eFIVkarsuT§GacticCag 350 éf¶. 
 

 2¦ plb:HBal;elIcMNtkugetn½rbc©úb,nñ nigRcaMgcMNtf μ I 
 

 edayTwkrlkRtUvTb;BIcMNtkugetn½rfμ I kMBs;TwkrlkenAmuxcMNtkugetn½rbc©úb,nñ nigRcaMgcMNtf μ Inwgkan;x<s; 
eTA enAeBlTwkrlkbk;mkBITisxaglic. edayBRgIkTMnb;karBarTwkrlkPaKxageCIg nigeRbIsMNg;RbePTRsUb 
TwkrlksRmab;cMNtkugetn½rf μ I plb:HBal;énkarTb;RtLb;TwkrlkmkvijGacnwgkat;bnßydl;kRmitTab eday 
K μanKeRmagGPivDÆn_. 
 

 sRmab;Twkrlkbk;mkBITisBayBü Twkrlkbk;sMedAeTAcMNtkugetn½rbc©úb,nñ nigRcaMgcMNtfμI edayminfb 
fyGIVeT. sßanPaBenHnwgenAdEdl ebIeTaHmancMNtkugetn½rfμ Ik¾eday. k¾b:uEnþ ebIeKBRgIkTMnb;karBarTwkrlk 
PaKxageCIg lMnwgTwkenAcMNtbc©úb,nñnwgmanPaBl¥RbesIreLIg. 
 

 3¦ plb:HBal;elIkMBg;EpensaT ¬tMbn; 2¦ 
 

 enAeBlTwkrlkbk;BITisxaglic kMBs;TwkrlkenAtMbn;EdnTwk ¬tMbn; 2¦ enAmuxkMBg;EpensaTCab;nwgcMNt 
kugetn½rbc©úb,nñTMngCafycuH edaysarTwkrlkRtUv)anTb;bk;RtLb;BIcMNtkugetn½rfμ IenaH. edayBRgIkTMnb;kar 
BarTwkrlk nigeRbIcMNtRsUbTwkrlksRmab;cMNtEpfμ I lMnwgTwkGacnwgkat;bnßymkTabdl;kRmitbc©úb,nñ. kar 
BRgIkTMnb;karBarTwkrlknwgGackat;bnßykMBs;TwkrlkkñúgtMbn; 2 RbmaN 10% cMeBaHTwkrlkbk;mkBITis 
BayBü. 
 

 4¦ plb:HBal;elIb)asaMgPaKxageCIg ¬tMbn; 3 nig 4¦ 
 

 cMNtkugetn½rf μ InwgraMgxÞb;Twkrlkmin[bk;eTA)asaMgPaKxageCIg)an ehIykat;bnßykMBs;TwkrlkenAtMbn; 
3 nig 4 )anRbmaN 30%. mYyvijeTot karebIkRckpøÚv[k)a:l;tUc²ebIkecjcUlenAEpñkxageCIgénTMnb;kar 
BarTwkrlk eFIV[Twkrlkbk;mkBITisBayBübk;cUleTA)asaMgPaKxageCIg nigbgárkarrMxandl;)asaMgenH. eday 
sagsg;TMnb;karBarTwkrlkedIm,IkarBarRckpøÚvebIkenaH lMnwgTwkkñúg)asaMgPaKxageCIgGacnwgmanPaBl¥RbesIr 
eLIgdUcsßanPaBbc©úb,nñ. 
 

 5¦ esckþIsnñidæan 
 

 bUksrublT§plviPaKTaMgGs;mk eKTaj)anCaGnusasn_faTMnb;karBarTwkrlkPaKxageCIgRtUvBRgIkbEnßm 
ehIysMNgcMNtkugetn½rf μ IKYrRtUveFIVCaRbePTRsUbTwkrlk. 
 

5>8>3> kareFIVEpnkardIsRmab;eRbIR)as;xag]sSahkmμ 
 

 EpnkarGPivDÆn_TsSanaTanRtUv)anerobcMeLIgedIm,IeFIVsmahrN½kmμkMBg;Ep nig EPZ. EpnkarenHesñIr[eFIV 
EPZ enACab;cMNtEpkugetn½rgayRsYlbMeBjmuxgarBsþúPar[manRbsiT§iPaB nigelIksÞÚy]sSahkmμCMrujkar 
naMecjkñúgtMbn;kMBg;EpRkugRBHsIhnu. eday EPZ Edl)anesñIreLIgenHmanKuNsm,tþiCab;Tak;TgCitsñiT§CamYykM 
Bg;Ep vak¾manKuNvib,tþipgEdr enaHKWkarcMNayrandIkñúgtMbn;TwkeRCA. 
 

 enApøÚvfñl;]sSahkmμtP¢ab;kMBg;EpRkugRBHsIhnu nigxNÐ½sÞwghav Edl)anesñIreLIgsagsg;rYcral; tMbn;dI 
eKakenAtampøÚvfñl;enHGacCatMbn;manskþanuBlsRmab; EPZ. dUcenH muneBlGPivDÆn_ EPZ edayrandIenACab;cM 
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NtEpkugetn½r eKRtUveFIVkarvaytémø[)anl¥itl¥n;BIKuNsm,tþi nigKuNvib,tþiénkarman EPZ enAEk,rkMBg;Ep rYm 
TaMgeFIVkareRbobeFobcMNayGPivDÆn_ tRmUvkarsRmab; EPZ nigRbePTBaNiC¢km μsaksmsRmab; EPZ enAEk,r 
kMBg;Ep. TMhMGPivDÆn_ EPZ RtUvkMNt;edayEp¥keTAelIlT§plvaytémøCamUldæan. 
 

5>8>4> kareFIVEpnkarpøÚvecjcUlEp 
 

 EpnkarGPivDÆn_zbnIyPNÐCMerIs-1 ¬rUb 5>8-8¦ nig-2 ¬rUb 5>8-9¦ )anesñIr[eFIVpøÚvecjcUlEp rhUt 
dl;pøÚvtameqñrbc©úb,nñ edaysarpøÚvfñl;]sSahkmμ Edl)anbgðajkñúgrUbTaMgenH CabnÞat;cuc²Rkas; RKan;Etfitkñúg 
dMNak;kaleFIVEpnkar ehIyeKmindwgfaeBlNapøÚvenHcab;dMeNIrenaHeT. 
 

 eTaHya:gNa enAeBlcMNtkugetn½rf μ Icab;dMeNIreBjTI ehIyelIkdak;)ankugetn½r 1 lan enaHrfynþdwkkug 
etn½rRbEhlknøHlannwgRtUvebIkecjcUlcMNtEpenH. dUcenH caM)ac;RtUvmanpøÚvecjcUlEpmYytP¢ab;pÞal;CamYy 
pøÚvfñl;]sSahkm μ ehIyeKRtUveFIVpøÚvbMEbkrvagpøÚvecjcUlEp nigpøÚvtameqñrbc©úb,nñ edIm,IbeBa©óskarkksÞHcracr. 
 

 ebIeTaHEpnkarCMerIs-1 esñIr[BRgIkpøÚvtameqñrrhUtdl;pøÚvbMEbkeTApøÚvCatielx 4 edIm,Ibn§ÚbnßykarkksÞH 
cracr caM)ac;eKRtUveFIVpøÚvkat;mYyeTottP¢ab;pÞal;CamYypøÚvfñl;]sSahkmμtamry³s<anGakaskat; SEZ bc©úb,nñ 
¬emIlrUb 5>8-11¦. CaGnusasn_pgEdr pøÚvenAeRkay SEZ EdleKehAfashKmn_ KYrRtUvEklMGr edIm,IbEgVr 
TisedAcracrbc©úb,nñEdleRbIpøÚvtameqñreTAeRbIpøÚvkat;enaHvij. 
 

 fitkñúgsßanPaBenH k>s>s RtUvmanviFIsaRsþedaHRsayskmμTukCamun eRtomsRmab;pøÚvfñl;]sSahkmμ nig 
pøÚvshKmn_[)anTan;eBl. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  erobcMedayRkumsikSaKeRmag 

rUb 5>8-16³ pøÚvecjcUlEp nigpøÚvnavacrN_ 
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5>8>5> karKitKUrBIbrisßan nigsgÁmkñúgdMeNIrkareFIVEpnkarGPivDÆn_CMerIsepSg² 
 

 tamry³KN³kmμaFikarBieRKaHeyabl; JICA ehtub:HBal;brisßansrubTaMgGs;man 11 ktþaRtUv)ankMNt; 
eLIg CaBiesssRmab;[BicarNakñúgdMeNIrkarerobcMeFIVEpnkarGPivDÆn_CMerIsepSg². k¾b:uEnþ edaysartMbn;TMenr 
sRmab;karGPivDÆn_mankRmit enaHehtub:HBal;epSg²minGacecosputenaHeT. tarag 5>8-1 bgðajBIKitKUrBI 
brisßan nigsgÁmsRmab;EpnkarGPivDÆn_CMerIsnImYy².  
 

tarag 5>8-13³ karKitKUrBIbrisßan nigsgÁmsRmab;EpnkarGPivDÆn_CMerIsnImYy² 
  ktþaehtub:HBal; Epnkar 1 Epnkar 2 

bris
ßans

gÁm
 

1 karpøas;TICRmk 
mins μRK½citþ 

eKeRKagnwgdak;zbnIyPNÐenAkEnøg 
EdlminbNþal[mankarpøas;TICRmk 
edayminsμRK½citþ.

eKeRKagnwgdak;zbnIyPNÐenAkEnøg 
EdlminbNþal[mankarpøas;TICRmk 
edayminsμRK½citþ. 

2 esdækic©mUldæan 
dUcCa³-kargareFIV 
nigmuxrbrciBa©wm 
CIvit .l. 

eKeRKagebIkRckpøÚvf μ IsRmab;kaNUt¼ 
TUkensaTebIkecjcUlenAs<anEp 
edIm,IbeBa©ósbBaðaeRcInb:HBal;dl; 
karRbkbrbrciBa©wmCIvitrbs;RbCa 
ensaT edayskm μPaBTaMgenaHeK 
GaceFIVenAs<anEp)an.

eKeRKagebIkRckpøÚvf μ IsRmab;kaNUt¼ 
TUkensaTebIkecjcUlenAs<anEp 
edIm,IbeBa©ósbBaðaeRcInb:HBal;dl; 
karRbkbrbrciBa©wmCIvitrbs;RbCa 
ensaT edayskm μPaBTaMgenaHeK 
GaceFIVenAs<anEp)an. 

3 kareRbIR)as;dI 
nigFanFankñúg 
mUldæan 

eKeRKagnwgdak;zbnIyPNÐenAkEnøg 
EdlmineFIV[ERbRbYldl;kareRbIR)as; 
dIFøIbc©úb,nñeRcIntamEdlGaceFIV)an. 

eKeRKagnwgdak;zbnIyPNÐenAkEnøg 
EdlmineFIV[ERbRbYldl;kareRbIR)as; 
dIFøIbc©úb,nñeRcIntamEdlGaceFIV)an. 
cMeBaHpøÚvecjcUl eKminTan;)ansikSa 
[sIuCeRmAenAeLIy edaysarpøÚvfñl; 
]sSahkmμfμ IeKminTan;)anseRmcenA 
eLIy. kñúgKeRmageRkay eKKYreRCIs 
erIspøÚvEp¥keTAtamkarsikSaBIlkçN³ 
eRbIR)as;dIFøIenACMuvijCMerIspøÚvepSg² 
eFIVCamUldæan. 

4 sßab½nsgÁm dUcCa 
ehdæarcnasm<n§½ 
sgÁm nigGgÁPaB 
eFIVesckþIseRmc 
fñak;mUldæan  

eKeRKagdak;zbnIyPNÐEdlmineFIV 
[mankarEbkEx¶kshKmn_eRcIntam 
EdlGaceFIV)an. 

dUcEpnkar 1 Edr 
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5 ehdæarcnasm<n§½ 
nig esvakm μsgÁm 
bc©úb,nñ 

pøÚvtameqñrbc©úb,nñnwgRtUveRbIeFIVCapøÚv 
ecjcUlsRmab;EpnkareTAGnaKt. 
edaysarEpnkarTImYyeRKagnwgeFIVpøÚv 
f μ ImYysRmab;Etrfynþ nigyanynþ 
Bak;Bn§½nwgkMBg;Ep edIm,IEjkecjBI 
rfynþebIkbrFm μta ¬edaymans<an 
sg;rMlg SEZ¦ minGaceFIVeTA)an 
edaysarbBaðacMNay.

pøÚvecjcUlfμ IEdleRKageFIVenaHnwgkat; 
pøÚvtameqñrbc©úb,nñ. 
edaysarEpnkarTImYyeRKagnwgeFIVpøÚv 
f μ ImYysRmab;Etrfynþ nigyanynþ 
Bak;Bn§½nwgkMBg;Ep edIm,IEjkecjBI 
rfynþebIkbrFm μta ¬edaymans<an 
sg;rMlgmUldæans<anEp¦ minGaceFIV 
eTA)anedaysarbBaðacMNay. 

6 karmin)anEbg 
EckplRbeyaCn_ 
nigTUTat;sMNg 
elIkarxUcxat 

EpnkarTaMgGs;eKeRKageFIVeLIg edIm,I 
beBa©ós¥T§BlGviC¢manNamYy[)an 
eRcIntamEdlGaceFIV)an. k¾b:uEnþ 
edaysartMbn;GPivDÆn_)anmankRmit 
karedaHRsaybBaðaEbgEckplRb 
eyaCn_ nigkarTUTat;sMNgxUcxatmin 
eFIVeTA)anedayeCaKC½y.

dUcEpnkar 1 Edr 

bris
ßanF

mμC
ati 

7 zanelxa nig 
lkçN³PUmisaRsþ 

eKmincaM)ac;RtUvKitBicarNaGIVeT 
edaysMNg;smuRTf μ I²TaMgGs;eK 
eRKagsagsg;kñúg b¤enACab;TMnb;kar 
BarTwkrlkbc©úb,nñ.

dUcEpnkar 1 Edr 

8 BBYkPUtKam BBYk 
stV nigCIv³cMruH 

eKmincaM)ac;RtUvKitBicarNaGIVBIPUt 
Kam¼BBYkstVenAelIEpndIeT eday 
pøÚvecjcUlfμ IeKeRKageFIVRsbeTAnwg 
pøÚvtameqñrbc©úb,nñ. 

pøÚvecjcUlfμ ITaMgmUlminGaceRKageFIV 
CapøÚvtP¢ab;CamYypøÚvfñl;]sSahkmμ 
)aneT. dUcenH eKRtUvkMNt;[)an 
c,as;las;BIpøÚvecjcUlfμ I kñúgdMNak; 
kaleFIV F/S edayRtUvBicarNaelITI 
CRmkrbs;PUtKam¼BBYkstVGaRs½y 
enAtMbn;EdlRtUvGPivDÆn_eFIVCapøÚvecj 
cUlenaH.

kar
bMB

ulb
ris

ßan 

9 karbMBulxül; 
Gakas 

edIm,IbeBa©ósplb:HBal;bNþalmkBI 
EpSgBIkardæansagsg; nigrfynþdwk 
TMnij eKeRKageFIVpøÚvecjcUlfμImYy 
kat;tMbn;manminmanRbCaBlrdærs; 
enA edaysg;s<anGakasrMlg SEZ. 
EtCMerIsenHminGaceFIV)anedaysar 
bBaðahirBaØvtßú. eRkABICMerIsxagelI 
K μan pøÚvNaEdlGacecosputBItMbn; 
manRbCaBlrdærs;enAenaHeT.

eKminGaceFIVpøÚvecjcUlf μ IenaHkat; 
tMbn;KμanmnusSrs;enA)aneT eday 
tMbn;cUleTATMnb;karBarTwkrlk 
bc©úb,nñmanpÞHRbCaBlrdæenABas 
eBjesáksáH. 
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10 karbMBulTwk 
 

edayxVHCeRmATwkenAtMbn;TMnb;kar 
BarTwkrlk TItaMgskþanuBlsRmab; 
cMNtkugetn½rf μ IeFIV)anEtenAtMbn;Twk 
eRCACab;nwgRckpøÚvebIkenATMnb;karBar 
Twkrlkbc©úb,nñ. Epnkar 1 KWCa 
krNIenAeBlcMNtkugetn½rf μ IRtUvsag 
sg;enACitRcaMgtamEdlGaceFIV)an.

edayxVHCeRmATwkenAtMbn;TMnb;kar 
BarTwkrlk TItaMgskþanuBlsRmab; 
cMNtkugetn½rf μ IeFIV)anEtenAtMbn;Twk 
eRCACab;nwgRckpøÚvebIkenATMnb;karBar 
Twkrlkbc©úb,nñ. EpnkarBIrKWCakrNI 
enAeBlcMNtkugetn½rfμ IRtUvsagsg; 
BItMbn;TMnb;karBarTwkrlkbc©úb,nñ.

11 sMelgrMxan¼ rMj½r edIm,IbeBa©ósplb:HBal;BIsMelg 
rMxan¼rMj½rBIkardæansagsg; nig 
rfynþdwkTMnij eKeRKageFIVpøÚvecj 
cUlf μ ImYykat;tMbn;manminmanRbCa 
Blrdærs;enA edaysg;s<anGakas 
rMlg SEZ. EtCMerIsenHminGaceFIV 
)an edaysarbBaðahirBaØvtßú. eRkA 
BICMerIsxagelI K μanpøÚvNaEdlGac 
ecosputBItMbn;manRbCaBlrdærs; 
enAenaHeT. 

eKminGaceFIVpøÚvecjcUlf μ IenaHkat; 
tMbn;KμanmnusSrs;enA)aneT eday 
tMbn;cUleTATMnb;karBarTwkrlk 
bc©úb,nñmanpÞHRbCaBlrdæenABas 
eBjesáksáH. 
 

erobcMedayRkumsikSaKeRmag 

 
5>8>6> EpnkareRbIR)as; nigRKb;RKg)asaMg EdlnwgmanlMnwgTwkedaykarGPivDÆn_Ep 
 

 1¦ kareRbIR)as;tMbn;EdnTwkEdlmanlMnwg 
 

 dUc)anelIkeLIgkñúgcMNuc 5>8>1 EpnkarCMerIs-1 nig-2 KWCaCMhanTImYyedIm,IseRmctamEpnkarGPivDÆn_ 
TsSnaTan-3. enAeBlcracrkugetn½rekIneLIg enaHeKRtUvsagsg;cMNtkugetn½rRbEvg 1>000 m kat;tMbn;Edn 
TwkhMuBT§½edayTMnb;karBarTwkrlk. ebIeTaHeRkayeBlcMNtkugetn½renH)ansg;rYcral;ehIyk¾eday k¾enAsl; 
tMbn;EdnTwkFMTUlayenABIeRkaycMNtkugetn½renHEdr. dUcenH RkumsikSaKeRmag)anesñIr[GPivDÆn_ EPZ enATI 
enaHedIm,IRTRTg;dl; SEZ kMBg;EpkñúgkareFIVsmahrN½kmμ nigplitkmμCamYyKñakñúgtMbn;EdnTwk CakarykkEnøg 
TMenrmkeRbIR)as;[manRbsiT§iPaBmYy. 
 

 TsSnaTanenHKWmanbMNgyktMbn;EdnTwks¶b;enA)asaMgPaKxageCIgmkeRbIR)as;[manRbeyaCn_eRcInbMput 
nigedIm,IFanasuvtßiPaBebIkbrnava nigGPirkSbrisßan edaybMEbktMbn;EpecjBItMbn;sRmab;eFIVskmμPaBsgÁmesdæ 
kic©dUcCa³-kMBg;EptammUldæan ¬s<an¦EpsRmab;kaNUteTscrN_ EpensaT kEnøgeFIVClvb,km μ kEnøøgeFIVk)a:l; 
nigtMbn;RbCaBlrdærs;enA. 
 

 muneBlGnuvtþKeRmag eKkMNt;[)anc,as;las;BIEdnsmtßkic©rbs; k>s>s rYmman³-TItaMgKeRmag)anesñIr 
eLIg tMbn;Epbc©úb,nñ )asaMg XøgnavacrN_ pøÚvecjcUl SEZ nig EPZ.l. ehIyeKRtUvEcktMbn;Ep[)anc,as; 
las;BItMbn;eFIVskm μPaBepSg². dUcenH eKcaM)ac;RtUvsikSa[)anl¥itl¥n;edIm,IeRCIserIsEpnkarNamEdll¥bMput 
tamry³karBiPakSaCamYyGgÁPaB¼GaCJaFrBak;Bn§½TaMgGs; elIkareRbIR)as;tMbn;EdnTwkenAhMuBT§½eTAedayTMnb;kar 
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BarTwkrlkenaH. eKmaneBlevlaRKb;RKan;edIm,IBiPakSaKñamuneBlKeRmagcab;epþIm. k>s>s CaGñkTTYlxusRtUv 
pþÜcepþImerobcMsikçasala¼evTikar edIm,IBiPakSaCamYyPñak;garBak;Bn§½ nigedIm,IeFIVBRgagEpnkarEbgEcktMbn;Edn 
TwkhMuBT§½edayTMnb;karBarTwkrlkedaymankarÉkPaBKña. 
 
 2¦ EpnkarRKb;RKg 
 

 RsbeTAtamEpnkarEbgEcktMbn;EdnTwkedaymankarÉkPaBKña k>s>s RtUvRKb;RKgkareRbIR)as; nigGPi 
vDÆn_tMbn;Ep nigtMbn;Bak;Bn§½nwgkMBg;Ep cMENkGaCJaFrextþRKb;RKgskmμPaBepSg²enAeRkAkMBg;Ep nigtMbn;Bak; 
Bn§½nwgkMBg;Ep. edayELk kareRbIR)as;epSg²EdlmaneKalbMNgc,as;las;RtUvRKb;RKgedayGaCJaFrmansmtß 
kic©Bak;Bn§½. 
 

 eTaHya:gNa karEfTaMzbnIyPNÐTaMgenaHsRmab;kareFIVnavacrN_ niglMnwgTwkenA)asaMg dUcCaXøgnavacrN_ 
)asaMg nigTMnb;karBarTwkrlkRtUveFIVeday k>s>s. 
 

5>8>7> bøg;bzm 
 

 ¬1¦ lkçN³TUeTA 
 

 bøg;bzmeFIVeLIgsRmab;EpnkarCMerIs 1 nig 2 begáIteLIgQrelITsSnaTanénkareFIVEpnkarEpénEpnkar 
emCamUleKalenAqñaM 2030. 
 

 ¬2¦ lkçN³vinicä½ybøg; 
 

 1¦ lkçxNÐFm μCati 
 

 k¦ TwkeCarnac 
 

 kRmitTwkeCarnacxageRkam EdldUcKñaeTAnwgkRmiteKeRbIR)as;sRmab;bøg; nigsMNg;cMNtEpkugetn½rbc©úb,nñ 
k¾dUcCabøg;cMNtEpBhueKalbMNgEdr RtUv)anykmkeRbIkñúgbøg;CabzmenH³ 
 

  kRmitTwkx<s;bMput (HWL) ³ +1>43 m 
  kRmitTwksmuRTmFüm (MSL) ³ +0>60 m 
  kRmitTwkTabbMput (LWL) ³ ±0>00 m 
  kRmitTinñn½ydüaRkam (CDL) ³ ±0>00 m 
 

 x¦ Twkrlk 
 

 kRmitTwkrlkdUcxageRkamenAzbnIyPNÐEpenAeRkAkMBg;EpdUcCaTMnb;karBarTwkrlk RtUv)anykmkeRbIkñúg 
KeRmagbøg;enH ehIyTinñn½yenHykecjBIRbPBr)aykarN_sikSaBIqñaM 1996-1997 rbs; JICA M/S nig F/S. 
 

  kMBs;Twkrlkx<s;bMput (H1/3) ³ 2>4 m 
  ry³eBlTwkrlk ³ 5>6 m 
  TisedATwkrlkeRcInbMput ³ xaglic 
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 (CDL) γ (kN/m3) γ' (kN/m3)

Loose Sand -4.0 to -14.6 5 18 10 Kh=8 N/m3

Lean Clay -14.6 to -19.5 5 18 10
C=30 kN//m2
Kh=8 N/m3

Dense Sand -19.5 to -22.0 20 18 10 Kh=30 N/m3

Dense Sand -22.0 < >50 18 10

Cruise Ship Terminal
(-10m)

Sand Stone -10.8 to -15.2 >50 18 10  

Location

New Container Terminal
(-14m)

Soil Property

Nav-Value

Depth
Layer

Strength
Unit Weight

 Twkrlkbøg;xageRkaménzbnIyPNÐEpenAkñúgkMBg;EpdUcCaRcaMgCRmalkarBar RtUv)anykmkeRbIkñúgbøg;enH 
EdlmanzbnIyPNÐEpf μ I nigcas;CYyTb;Twkrlk³ 
 

  kMBs;Twkrlkx<s;bMput (H1/3) ³ 1>0 m 
  ry³eBlTwkrlk ³ 4>0 m 
 

 K¦ lkçN³sNæandIeRkam)atsmuRT 
 

 )a:ra:Em:Rtbøg;énsNæandIeRkam)atsmuRTsRmab;cMNtEpkugetn½rf μ I nigEpeTscrN_RtUv)ankMNt;Ep¥keTAelI 
lT§plcuHGegátBIsNæandIEdl)aneFIVkñúgKRmagenH k¾dUcCakñúgkarsikSaeday JICA M/S qñaM 1996-1997 nig 

F/S. tarag 5>8-14 bgðajBIlkçN³sNæandIeRkam)atsmuRT nig)a:ra:Em:Rtbøg;EdleKeRbIsRmab;cMNtEpTaMg 
BIr.  

tarag 5>8-14³ lkçN³sNæandIeRkam)atsmuRT 
 
 

 
 
 
 
 
 
 
 
 
 

    erobcMedayRkumsikSaKeRmag 

 

 2¦ Rkm nigbTdæanykmkeRbI 
 

 Rkm nigbTdæanbøg;xageRkamRtUv)aneKykmkeRbIkñúgbøg;enH³- 
 bTdæanbec©keTs nigesckþIBnül;sRmab;zbnIyPNÐEpenACb:un ¬2007¼2009¦ 
 ÉksarGPivDÆn_Eprbs; UNCTAD 

 XøgcUlEp eKalkarN_ENnaMBIKMrUbøg; PIANC 
 bTdæanbec©keTs nigesckþIBnül;BIzbnIyPNÐkarBarRcaMgenACb:un ¬1987¦ 
 esovePAENnaMBIkarBarRcaMg kgÉkPaBswkvisVkrTahan US 
 bTb,BaØatiþBIrcnasm<n§½pøÚvfñl;enACb:un ¬2003¦ 
 eKalkarN_sþIBIbøg;maRtsaRsþénpøÚvynþbf nigpøÚvCati ASSHTO ¬2011¦ 
 eKalkarN_ENnaMBIkarcak;ebtugekAs‘URkalfñl;enACb:un 
 eKalkarN_ENnaMBIkarcak;ebtugenACb:un 
 eKalkarN_ENnaMBIkarcak;ebtugbøúkCab;eRsHKña 

 

 3¦ GayukaleRbIR)as; 
 

 zbnIyPNÐTaMgGs;tambøg;eRKageRbIR)as;[)an 50 qñaM. 
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