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Preoject Title The Feasibility Study on the Kra Canal-Physical Aspect-

Name of the Investigator Associate Professor Dr. Sucharit Koontanakulvong 

Year May 1999 

Abstract 

This study is a part of group study on Kra Project, comprising of merchant marine, engineering 

and environmental aspects . This report aimed to summarize the studies related with the Kra 

Project from the past and recommend the issues needed for further study. The review of previous 

studies started from the year 1793 up to present, including the most popular reference used, i.e., 

T AMS(1972). The summarize of TAMS study was then included in the report. However, after 

the year 1972, Thailand had developed the Deep water port projects, i.e., Laemchabang and 

Maptaphut Ports. The study then summarized the developments and their impacts present 

physical conditions in brief. Besides, the additional studies on port development, coastal issues 

and coastal engineering studies with foreign similar coastal development projects were also 

included. The main criteria of canal alignment, development scheme, canal section, construction 

methods, construction cost and time were proposed. Furthermore, the further more detailed 

studies on maritime, engineering, environment, and economics were recommended in order to be 

able to conclude the feasibility of the project and decide on the appropriate role of the country 

towards the development of Kra Project 
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.;, ~I ') '1 '0 ~ "" dI ~, .;, 

l'W'fJ~'il1flllJ'W !'flHf)1~'IJ'W1~ 'I1ty 'ilWl'fJ~lJf)1~fff)EJ1m'W1'l1~'l !'YW'l11m1lJmlJl~~lJ UC1~ 
. ~ 

~lrJl~ ~l'1~~lrJ~l~'l ~~ll~'WI'i''fJ,;jiJ'l'Wf)1~~\PlJ'W11m~f)1~'fl'fJ'fl'fJ~m~iJ 'Vll~~1'W1WJm~lJm~n 


1WJm~lJ~l~rJ'.l~'fJ~I~Uf;~1'W'Vl1~~1'W m~11~U~'W 'fJ'fJf)UiJiJ UC1~'lh~lJlru~lm~lri'fJ~~H I'lM\9l 

'il'W m~ f)1'11 'W ~l'Vl'fliJ'fl~ '1 ~UC1~~ ~rJ~ l1mri'fJ~~1~ 

U'W 1'Vl1~ IPi1'W 1ff1 m ~ lJ ~~ rll 'W f)1~ 'I11U 'W 1 'Vl H ~ ~ llJ l~ tl'IJ 
q 
~ 'fl C1 'fJ~l~ 'fJ '1 nl~ 'fJ '1 'W 'IJ'W 1\9l~ 

mlJl~ ~lJ (~~f)1'11'W ~~C1 'il1f)f)1~fYf)EJ1~1'W f)1~'W1ru'l5V'W 11) ~llJ n tlU ri'W~l'W l~mh~tJC1'fJ~i)rJuC1~ 
~ . . 

~m1lJ~~~1f)'WmYlrJ~ 11~ '1'W'lh~~l~'W'Vl~lC1UC1~ '1 'Wu~'W~'W l\9lrJ '1 ~l'Vl'fliJ'flf)1~ri'fJ~~l~~mlJl~~lJ 
, I ~ ~ 93131 d .J d .:9 'jJ ~ 31 ~ jlo 

UC1~~,;j~C1m~'VliJ\9l'fJ~~U1\9lC1'fJlJ !'11 'W 'fJ(J'Vl~~ (9Wi)~lJf)1~ fff)'l:Jlm'W ~~U1~C1'fJlJl'lJ'W~f)1'11 'W~)
q ~ 

jI ,,,." 

'W'fJf)'il1f)iJiT~I'i''fJ~fht1~()~ ~llinrutJl.fl'fl ff11inrutJf)wYi~lttl'W t'!5'W tmri~'\.h~iJ f)1~f)l'11'U~~Yi~
~ ~ 

" v • t o I & Q,.I I ~ fa ~.c::S do 

'IJ(J~UC1~~~iJ1(J'W1 tl'W 'U'I1'W'Vl1~ m~ 'IJ'W ~~ ~ 1lJtl~m~'W(.OJJ'W 1'Vl1t~ 'fJm~ 'fJUC1~'W'U'Vl'fJ1'l~1'11m~lJ'Vl'il1 
~ q 

f)nfYf)EJ 1~1'Wiff1m~lJ i~f)l'11 'W ~ll'lmh ~~~rl'IJ'fJ~ m~ fYf)EJ 111~~iJ 
~ 

. 
. . . 

& d.c:::s 3J .<:::), a. 

2) ~ 1iJ~ 1lJ~1'W f)1~fff)'l:Jl'Vllf)(J1'IJ'fJ~l'WlJ ll'llJ 

3) ~~tJtJ~~t~'W '1'Wf)1~fYf)'l:Jlm1lJt1J'W I tJl~'IJ'fJ~m~'IJ\9l'fl'fJ'fl'fJ~m~ '1 'Wt95,;jf)1(JfIl'W
• q 

dI 

1.2.2 'IJ'fJiJt'U~'IJ'fJ~m~fff)EJ1 

'1 'Wm'ifYf1Ell'fl f~d i ~y\1f)n ~ 1iJ~ 1lJ~C1 f)n fYf)EJ I'll ~fllW ~~t~(J1~'fJ~~lilJl 
fIl'W '1 'W1]'il 'il'J'WtJ~~f)'fJiJ '1 'WtJ~~t~m~'il1~ru1'il~-W 'il1~ru l~\9l~C1~~m~~hiJ'Wm~ 1'W 1m ~m~'U'fJ~. 

d Q.J .Ja C1 ~ 31 I d.d ,
TAMS t1]'W'I1C1f) l~mQ'Wl~U'W1 SA 9$~lJf)1~fff)EJ11\9lmiJ'fJ~I'l'W11 l1]'Wu'W1'VlmlJl~~lJ'fJrJ 'IJ'W1~ 

'" 

I "., jI , 

1] 'il 'il D'W ~ tJ U iJ iJD1m ~ 'VliJ'Vl 1'W 'il1m tJ u iJiJ~li f)WW(.OJJ'W 1~'W~ 'l51 (J rl,;j'Vl ~m u C1 ~ 'Yilt~ 'fJ'W 1iif)~lif)1 ~ 
q '" '" 
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" " f)1jffmnfli',ru i~l1if)1j j1'Uj 1lJ~H'lf)1jffmn!l'fl::1m'If)WVll'lJ'W l~l'Wlf11m jlJ 'Yl'U 

'Yl1'W Yi ~ U ru 1~'flf)1jfff)fl1~'l mi 11i 11~H)~fl~fN n'Uf)Ufff)fl1'U tl'l~1'Wl'j 1ru'l$VII 'fl:: ~'l1l1~~tllJ 
.. " . 

l'j~tllJ'Vi''ltJi''U~lm'U~H'l i Ml1'W 'fl'11V 'Wtlf)~lf)ij l~~~ i Mijf)1jtJ j::~lJ iYlJlJ'Wll-Wtlhf1~~tl~~n-1'W 

.. .. 
o Q.r & Q.I d 

1,2.4 'fl'lj::'fl'lflty'Utl'lf)1jf1f)fllm'l'\.J 

.. . 
I11lJl::'fl'lJl{jtl'l~'W'Utl'l TAMS liI'W 'l1 'tlf) 1I'fl::ijf)1j'Yl'U'Yl1'W~'flf)1jfff)fl1'l1~ tllm 'If)WVlI'lJ'W l'Yhn~ 
'jJ, " , 'jJ 

~'WII'fl::If)V1~tl'l i m::v::m''lIYilJl~lJ I-Wtl i MIl-1'Wfl1WUtl'lf)1jWI'lJ'WlII'fl::iJty'l11l1lil~~'W el'W U11tJ 

tif)1j 'fl'1 tJ l'fl''W tltJj::I~'W~'fl'1tJl~ 'l1 ~tlmjYi ~lnl.!l 'l1~tlmjijf)1jfff)fl1l'~lJl~lJ 



U'W 1fl11lJ ~~ '1 'W fll'j 'H 1'Yl1'l!~'flm::: 'H'i1'llJ 'H l'r;W• 'Yl 'j i)'W!~ VUCl::: ri 111 'Yl vihh :::l~U'W V11 
". .. 

'W1'WI'i''lU~{njvi''l5fllClYi 2 1~V'ff11J1'j(H!~'l'lh'l!1Cll'W~1'jru1!1l'W 2 ']$1'l~'lij 

']$1'1 ~1'lJ'W1U'U1f111lJ~~ ('Vlf!. 2336 - 2507) 

" l'i''lU~']$1'li''l5'ffiTv'IJ'fl 'l'fflJ!~ ~'Vl'j :::'Vl'Ylli V'fl~~1~W11 Clf) 1~vm lJ'Vl 'j::: 'j 1'l51'ltJ1'jlJ'H1'ff'j iY'H'U1(JJj'Vl'j:::.. . 

fl'lf)t]'hlI'f1'!'ff'U'fl'IJ'fl~~flCl'fl'l'1 'UtJ1!1rufl'flfl'fl~m::: u~n IJ,jJjfll'j~l!lJ 'Uf)1'j !'Vl'j 1:::'lJ1~!1'UiJ'U '\1~'l 
j,I "'., 

~lmr'UnJjf)1'j!'i:Y'U 'flU'U1fl11lJ~~~1'l'll1'l~1f)~i''l!f!'ff U'lf)t]'hl UCl:::t1j~'U 'H ~'l ~lf)Jjfl1'j ~~flCl'fl'l1!!'fl 

9f l'U']$1'lil2409 -2411 

']$1'1 ~1'lJ'U11m'1 f)1'j ('Vlf!. 2516 -11~~,j'U), .. . 
'H~'lil2516 Jjf)l'j~f)'hllnj'fl'l~'W 1~vtJ~!l'Yl TAMS !'ff'U'fl'l";'IJ~U'U1flCltJ'l~1'l'l 'Vl~'fllJ'l1J1h:::lJ1ruYi• 

. " 
~'fl'l'l~ U~'f1'1V!'HI'.!HCl'Yll'lf)1'j !lJ'fl'l 1m'If)l'j~'l'l5:::!f)Bf) '\1~'l~lmr'UJj'H'\l1V'l1'U~1'l'lI'f1''VlV1V1lJ .. 
!'ff'U 'flU'U 1f)1'j ~~!! 'U 1~1'1'1 'j1lJl1'1 "h11f1'l1'U flru::: m 'j lJ f)1 'j ~1'lJ'U 1f) l'j!f!'j 'hl j fi~uCl::: ff'lfllJU11 'l'l51~ 

flru::: m 'j1J1~ fl1'j "I UCl:::'IJ'fl'lm:::'Yln'lfllJ'UlfllJ u~niTf)~:::~~ lltlJ'H l'f1'l'U!f!'j'hlj fi~ 

'ffn:::rilf1UJ'IJ'fl'lfl11lJ!1l'U1J1'IJ'fl'l 1flHf)1'jfl'flfl'fl~m::: 'ff'jtJHh.l\911'jl'l~ 2-1 
u • 

I I • j,I 

U'U1"1~~N'l i1ifll'j"l~ UCl:::'ltJtJj~lJ1ruYi~'fl'll~ 'Htl1V'l1'U'H~f)YiJjfll'j~1!lJ'Ufll'j 'l'U!~'fl'lij 1']$'U 

fl1'j~f)'hl1'IJ'fl'l T AMS(l973) ril11f)'l1'U'Vl1:l'l'l1'UU11'l'l51~ (2519) fJrulJ~~l'lJtf 'l51~')'U'Yl{(lJ'dtJ, 

n'fl'UiJ 'Vl. f!.2528) 'fflJ1fllJi'YlVlf!l'ff\91{U11 'ltJ'j:::!'Ylf!1 'YlV (2530) f!1'ff\91 'j 1 ~l'j 6'VlCl!~'fl\91~ 'fflJfI'Vl 

ihmJ (2540) 'fffl1~l'lJtf "I (2540) flru:::m'jlJ1~f)1'jl'YlV1f!l'ff\91{ (2541) \911'jl'l~ 2-2 'ff1tJHClfl1'j 

~f)'hl1'H1:lf)~Jjf)1'j~ 1!lJ'Uf)1'jlJ1 1~v'j1lJU~1~:::!'H'U l'f1'i1 U'U 1fl1'j'IJ~!1l'U 1 tJI'f1''HCllVU'U1 !!Cl:::m!l • 
IV dd lfI9J .d9J'.d'& .d 9J J,1tJ
\91~flCl'fl'lmll'U 1 tJ !~'H Cl1VUtJtJ UCl:::lJ'IJ'fl!'ff'U 'fl11 fl1'j lJf)1'j f!f)'hll'1 'U 'j lVCl:::!'flV~ '1 'H1J1f)'IJ'U\91'fl ! tJ 



..... ... 
Mlfll"nftl. 1f111U"'IIaU1n12 

• I ~ ., 

' ''UI4n'IIUJ1Il'IIII101
• 
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. . .. 
.& do I 'j).d d Y dd ~ f ~I & 

\9l1lJ f) n fff)fl l'Ylfl tl'W 'tI1~lJ) 1tiel~m tI\9lU(l:::'tI eJ I(l''W eJ'YllJl'W eJ'Yf 1f1) eJ'lJfI (llJlJ 1f) 011 IlJ'W 01) frf)fl 1't1 eJ ~ 
q 

TAMS ~~I~'W O1)fff)fl1~ 1~i''l.Jf)n B1~B~1J1f)~(l'\9l ~~'tIeJ(l') 'tJ(l'1)::: ff1fi'ru'tleJ~01)fff)fll'tleJ~
q q u 

'Wltl!'ln1 l'ln1't11t1jV'W 1~i''tJeJ'4lJ~~1f)i'~1I1(l1'YltllrleJ1'W~ 2 ~mfllJ 2515 ,~ 

flll-W 'W 01) ff1) 1~1m~O1) 'I/\9lflelfleJ\9lf)) :::U(l:::9iellJl 1~':i1~1~'tJ~,r'Yl~1f)eJllJ~01 3 'tJ~,r'Yl;;eJ'tJ~,r'Yl
q 

Tippetts-Abbett-McCarthy Stratton ( TAMS) 'tJ~,r'Yl Robert R. Nathan&Associates (RRNA) U(l::: 
.. .. 

... ~ 91 0 "I 91 0 d " ...1 
(l'tll'tJ'W Hudson Institute lJll1J'W~(l'l)l~I'tJel~9l'W \9ltlO1)(l'nl~'WeJ~ 'W):::\9l'tJ Pre-feasibility 

• 'jI ' jI, 

study 1\9l tllJ1\9lQ'tJ):::(l'~fi'Yi.yhf)1)ff1) l~l{jel~IPi''W':h1f1) ~01)f1(lel~m:::u (l:::'Yi ll~eJlJ 1~f)lJ~'Yl1~Yl~::: 

flll-W'W f)1) 1~'W'Yll~lfflm)lJ Iff)flln~U(l:::01)liJel~'Yf~elhi 1\9ltl'tJ~,r'Yl TAMS 11J'W'I1TtlU1U(l::: 

91 91 '" 
2.4 'tIm(l''Wel\9l1'Wlfflf)))lJ 

TAMS 1~I~lJff1)1~m'W)llJ'Yll~m01ff ( Overview-Over flight Technique 

OOT) UH'W~fliJ'tJ):::I'YlffU(l:::J:-m01)fff)fllt'W~~l'WlJl 1\9ltl(l')'tJH(101)fff)fl1't1elHAMS fl'~tf 
~ q 

2.4.1 U'Wl't1eJ~01)'IJ\9l
q 

lIJ iI , ..; & "" "I";
TAMS ~~l!(l''WelU'Wlfl(leJ~ 'WU'Wl)1'tJ'Ylfll)fff)fl1 6 U'Wl~1(lf)()lJ'Yl 2-1 ) 

. ~ 

~ 

1\9ltll91\9lU'Wl 1,2, 2A, U(l::: 6 eleJf)1'tJ~1f)01)fff)fl1I'Uel~~1f)ilt1j111'W)lJU\9l'WU(l:::ti1'WlJl'tleJ~'tJ):::I'Ylff 

.. 
" ~ d 1'& .cs 'j)' jJ dQ Q d' 1 d

IlJ) tI'tJI'Yl tI'tJ \9l tlfff)flll'tJfJ ~ \9l'W eltl1~ 'Yf tl1'tJ'Yl1~ \9l1'W ti) ill1'Yl til el\9l el'Yl f) 1'Yl tl11W::: 'l$(l H1 (l'\9l'l \9l tllJ 
q q q 

'tJ) :::I~'W~~1) ill1U(l::: H(101)1m tI'tJIYi tI'tJ II (l'\9l~ 1 ifl'~\9l1) 1~~ 2-3 ~lf)H(101)1m tI'tJIYltl'tJtf TAMS 

v y y v 

fI (lel~):::I91'tJtJ l'Yl:::ml11lJ'tJ ):::\9lUl9l1lJU'W15A f111lJtl11't1~~'W 222 f)lJ. 1\9ltl'tl\9l (lelf)~ el~I~'WI~ eJ '1 'W 
~ q 



6 

2.4.2 'l tJ ll'lJ 'U 'IH).!I fI ,It) .!I.. 

2.4.3 

l'YlflijfleIHNf1l'l'U~fI~ tl.!l l~nnJtlHLYtl.!lll'U 1'Yl1.!1fitl 11J'U f1l'l 'U~Il'U'U. 	 . 
.c:iGi 31 ~ Q.I ~ Q ~ ~ G) VC\d G't <J}a:, Q ~ 

1i 'lnJ~l'Yl ! 'IHfI'l tl.!l 'ilm fl~'Yl.!l'nJ~ ll~:::tlflll 'U1'Yl1.!1l1'U .!Ifltl ! 'lf11i'U~1l'U'U1i'l nJ~l11~::: !'If'U11fl~V'l 
:iI I. . 

1,j1'lhvl'Uf1l'l'U~Yi'UlHh1J'Uli'U'Yl1.!1~1'U~.!IfI:::l'Uflm:::l1 ';h.!l fllJ. 11-56 ~mJll'U1 5A ll'U1f1l'l'U~. 	 . 
b'! 9J .:9 d ~ ~d ~ Q ,J dlt] jI Q.I

1l~:::~flElW:::'Yl1.!11i nUl'YlV1~ !~ 'tilm tJ-n 
f 

2-2 9f.!l'il:::1l1 'U'W'U'Yl'YlllJ'U '11 'U'U 
C\ 

'lnwflm.!l'W'U 'Yl !~'lf~I'il'U 
<u .. 

2.4.4 	 .!I'UtJ'l ::::IJ1Wll~:::'l :::v:::n~lf)1 'lritlLY~1.!1 

~ll~~lVl'Uf1l'l'U~fI~tl.!lli 211'U'Ufitl• 
( 1 ) f1l'l,\!~Il'U'Uli'j'jlJ~l (Conventional Excavation) ll'U1 5A 1~ 

nmf1l'l ritlLY~l.!1 12 tJ ~11~~lmritltJ 2516 ll.inlJ~lm'l:::'Yl1.!1f1l'l 1~'U 
" " 'l:::l11NritlLY~NI1J'U!~'Ul1.!1iY'U 5,700 ~l'U~tlmi1{LYl1i'~tlllJ~f1l l~V~l 

1~~1V~.!I fl~11tJ 'l::: fltl'U~1V 

" 	 " ~1i ~~lV1'U f1l'lfl1'UfllJ~flElW:::111 f1l'l-W<fJJ'U l11l1~.!ItJ1• 

'lhvl'Ufll'lI~'Ul~tl fll'lfllJ'U1f1lJ fll'l~tlLY1'l~l.!1"l f)1'l11.!1 

ri'U II~:::-ffrutlJ1'U i 'Ufll'l 1~'U l~tl 
• u u 

~11~~lV1'Ufll'lLY~l.!10'U 'U ll~:::'ll.!1'l 01yj~llJfI~tl.!l 

~1i~~lV l'Ufll'l l~yf'U~'U~nWfl~tl~ hi\1J'UtJ'l::: lv'lfU 

~11~~lmYitlfl11lJ ll.ill'l.J'Utl'U 25% 'Utl.!l~11~~lV~.!Ifl~11 
91 	 91 

'U1.!19)'U 

~li~~lVi'U~l'Ulfnm'llJll~:::'U~l11'l 7% 'Utl.!l~11~~lmYitl 

flJ1lJll.imi'Utl'U 

( 2 ) fl1'l 'U ~ll 'U 'Uli 'l 'l lJ~ 1r.lLYlJ f1'U l~ 'U~II'U'U i ~'l::: 111~ ij11fl~V { . 	 . 
Nuclear Excavation) 'Ul.!lri1'U ll'U1 5A I~'l:::v:::nm 10 tJ l~Vfl1'l'UfI. 
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'Vll'l 102 fllJ. 5fl 120 f)lJ. 'IJ'fIllJ'Vl~IflU'U'U1i'j'jlJ'fIl fi11~~lmrltJiJ 2516• 
" " 11JlJI1ml'1~lJ 3.500 ~llJ'fItJ~ril{~'YIf~ tJ!lJ~f11 lh~f)tJ'U~l~fill~~l~ 

I d. Q.I 	 d . I ~ "Q.I.cS" I 

I'b'lJI'fI ~1f)'Um 'j ~'fl ll'U 'U 1i 'j 'jlJ'fIl'Vl f)mllJlU m 'Vl '1lJ 'j llJfll tJYWYl 'j lfl~p 

tJtJf)~lf)~lJ~ 60 ~llJ'fItJ~ril{~'YIf~tJ!lJ~f11'llJ'lh'l~ijf11'j"l'fl i'fl~'l~ 
'j~liJ'fIiJlbfl~~{;jtJ'j~'YI11'l'lh'l f)lJ. 11-56 i'fl~m'j1m ~'U!Yi~'U'jlmfil 

'"' d 31 lJ) 31 '1 31'" _ I ., .,; 
fl~tJ'Ifl1~'YI~'1m'j'IJ'fIm'j~U~l TAMS !'fII~lJtJ 'YIm~'U'UtJlJmwm'j~tJ 

~n !!~~lfl~tJ'I'lh~m'jl~lJI~tJ'llJ-:itJ'IJl ( ~'1u~'fI'IH'llJ'jtJ~ 2-4 ) ~'1.. 
" 

'j lfll'IJ tJ'I'j ~ 'U'UU Ihi'j llJ tJQ'llJ 'I 'U tJ 'j ~ lJlW 'IJ tJ'I f11'j "l'flfl ~tJ'I 

'jtJ~ 2-5 ~'jtJfl~m'jlJ~fll'jijf11H)lliJlJm'j 'j~~~nmm'jtltJ~11'lU~~.. . 
" nmtltJ~11'l11'1'Y1lJ'fItJ'j~lJlW 14 iJ 

" 'lmj'tJ!~lJtJ'lJtJ'I TAMS i~l~lJtJ 'lri'ij'Vhl~flu~~iJfllJ~'fI~l'YIm'jlJl1'1'V11'1 

~llJ rin 'l'Vl~U~~ijlJ'fIliJlJ~'1U~'fI'I 'llJ'jtJ~ 2-6 i'fl~~tJlf)fI~tJ'I~llJ rill.. 

. . 	 " 1tJ .do 'jJ ~ Q,I .a 	 Q.I 

!'Vl~ lJm'j~'jNI'lJtJlJf)lJfl~lJ (Jetty) Ull 3,000 lJ. U~~ 1,000 lJ. 'jllJm 

'j~'U'UtJtJmill~tJ~l'j !!~~t'h-:itJ'I~l'l"1~'1U~'fI'I 'llJ 'jtJ~ 2-4. 	 .. 

iJ" " , 
TAMS i ~tJ lT1~.jJtJlJ m,j l~lJ -'W l~ '1Yi i ~~ If) f)nri llJ lru Yl Ul f) 'j ill'IJ tJ'I f) 'jlJtJ'Vlf).. 	 . 
" ". 

1.37 	 lJ. 'llJ'lfl'1'W 1\9l1ml~~'W llfl'flYi ~'1'Y11'f1~'1'IJm\9l1lJih~'U 
,.., ,. 

U~! 2.65 lJ. \9l1lJih~'U 'j~~'U'Wl'Vl~lflm~~'lJtJ'I~'1'Y11'f1~\9l~~1f)11Yi~'1'Y11'f1~'1'IJ~1 -0.30 lJ. f11'j
<u 

'jJ " • , 

11fl 'jl~r1'V11'1~llJ'b'~ffl~\9l{I-UtJ'Il'i'lJ Yl'Ull'f1l1lJ!!\9lf)~1'1 'IJ tJ'I 'j~~'U'W lYitJlf)fl~ tJ'I~tJ'I~ 'Ill 1'1ri'lfl'fl 

: eta d ,d .ok lJ) '<:it
m~1!~lJl'llJfl~tJ'I'VllJfll1lJ!'jl~'1~'fI'j~'YI11'1 2-3 lJtJ\9l ( tJ'j~lJ1W 3.7 - 5.5 f)lJ.i'b'lJ.) "If'l !lJl1JlJ.. . 

~I I ..::::::t..a 	 QI 'jJ c:: c::I 

tJlJ~'j'jfl\9ltJf)nl'fllJIH)'lJlJ1'f1 500,000 \9llJ N1lJfI~tJ'I'fIl~fll1lJln 7-11 lJtJ\9l ( 13-20 mJ.i'b'lJ) ~~ • 
'l~nm 3.3 - 5 'b'lJ. 
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\9l~~m~fl ~'l'l'rr\9l'Wfl'jft~1i))lJJl9f 'l'WiJ 2505 lJltJtJflIl1Jl~tJ'Wtl'Wfl~'W ( Jetty ) ~l'Wril11vw 1Y1'W 
y • 

'Yll'l~1'WV'W\9l1iT'W ,rtllHlfll) 1\9ltJ'W l11lj tlfll1'W,rtJlJ'f1'tJtJ'lfll)ffmn lflHfll)yJll~tJl1~'l(j1\9lmn\9l 'l~ 
~ ~ ~ 

Itl'U fll)f11'W ltlJ'YWlmru'11 'tlfl 

rll'l1 f1JmllJ-crlJ-W'W,r'tJtJ'l'Yill~ tJ TAMS l~ffmJ lfllllJ-crlJ-W'U ,r'tJtJ'lfl'f1tJ'lm~~tJ 

)~1J1JI~'U'YlN-crty'il))~'fl1J hfl ( Global Network ) lh~fll) l~tl11'Wfll)fil'l1'W\9l\9l1!!'I1ti'ltJlflfl'f1tJ'l 
y 

'tJtJ'l'l.h~l'W ~hll'Yltl!!'f1~V'W\9l1iT'W 

~mtJ)~ 1tl9ftf~ l~f1J 'illflfll) 1~'W!~tJ 
• y 

fl'f1NlJlU'lflHI'Yl'W"I 1\9ltl~\9lfllllJl~11'Wfll)I~'W!~tJ!~~tl 16 lJtJ\9l 'I1~tJ 29.6 fllJ.l9flJ. rll'l1f1J!~tJl.Jl 
q 

l1 2-5 

http:rll'l1f1J!~tJl.Jl
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fI (l tl~ l~tJlJ Yl::1 (l rmJrr ~'IJ mOUYl:: I (l r)lJYlllilJl~tl i '*llllJl fflJ Yll~ iY~ t'hci~':h~ ~11(l::I~lJnyu,tl 

Y11~mflhrihYl::ilJYI 01l1110l1~m llJ 

240 1 ilJf'llfflilJfflJl~llm::lltllJll1li'ltl~li1 Irttl!i~ I1qlll.,)lflltlUfil tl~Yn;l f ~U1(lYnjliYl'lfflJtl'IJtl'lj~fI(ltl~ i \j U~11il1f10 

fltlYlm::(um1::lJtlH,ci~ff1lJ) U(l:: iYl'fuyn::1l'lllljt]!lY1 uYii"; tllll~htillJ0l1 Mllitl~\lln'IJ1YlI~lJ~lJ 

2406 lilJffln\l'IJtl~r)~nqll iYl'1l10lHhn\llfflJY11~fltlfltlYlm::uli'1 rr!lfll Oll~YlflM~R~l1til1 i";IlIlJ1::fflJ I cltl~\lln 

lJihh::1Ylfnll \.ll'IJ1'O~lm:: I fflJril i '*~ llJlJll1 

2411 	 U'Il11litlil flf~lfIfffflJillilJ Oll~Ylfl(ltl~ HllJfl!lfltlYlm:: (fI(ltl~l'{ltl'll~YlilJ'lh~u 2409-2411 )1~tJl1at1l~IJ~i:Jt]! til 

l~onn lJllYllJOU r)~l1qll f llUl(l i YlIJ~~ lHYn::illYlffvntih6 hhll11ll1i'itl~~ljl1~m::lj~ IlllJl1llllYl'll l1litl~~ 

I1til1 

2415 	 lJl11ltln ltl. It. (ltlURff 1lJ. ~1uYllJfllU1(lr)~l1qll MI,,)11110llfflnlllfflJY11~lllI1U~I1il11.hl1u,,;,11'ltlJYt1~U 'Iu 

YIllJcll,11 mlJlfflJYlHI~lJ~H,*l~")llJffUI'lJl lJ1Y11~u,.;Jlm:: IllJO~UlI1Jl 1m::i,)'Il1111 mlJ~ llJlllJ'(r~ff~rl 
IU$ ilJU 2425 I11lJff~uhl'fI11lJIlllJil Oll~11flM~HllJfltlfltl11nmflJi";l!i ~~~llli";iYl' 
• .1 ,~ 'd. I' Y Y Q .; Y .1 i Y Y • • Y ';'1

2425 ITltl1YllJllJ 111m mffl'lluff ~ffn~fl(ltl~,!ltl'll U(l::111lJff1l~fl(ltl~ullJllJl 111'IJllJ1Y11Ollfflnlllffum~ fftl~u 

9ltllJl f llU1(lflf~lffffMI")llJl'IJtlllll1llff1l11l uYii";fum::mlJ1l'l11ljt]! lYi hl'.hillJ0l1 Iltl~l1mlYlflOflOYl . 
ill:: ~~ iYl''lI::SI1 iuiinflf~ 

2477 Ul::lY1ff~~W~~ i lJ'IJ Ol::,rlJIII lJU 1 ::lY1fflJ111DllJlll iilJ IIJU11J'IJ 1J11J~lJU11lJ iYl'lJtl~ Oll~11fl(ltl~m:: .\'1lJfI11lJfflJ 

ill IllJii'll11f1111If1llJil i YlIJIl::tlljt]!lY1 i,r~':jlJ'ljYl 
.d !"t;J''' ;J """ Ic:I 

2478 U1IJm 11 YtlJ lJ lJ~fI 1.\'1 tlYllJ Oll~11flM~m ::'lJlJ lJ l'YilJ11 ru ltll1 Im::lfflJ tlYltlln::IJl'Y1l1 (lYt ~l1lfflJl lJ llJ 01'] lJ lJVl~ 

fflilJlTlJ ~~ iYl'1'UfI11lJllllJ'lItlU 1l91'IJ111llfl(llJl~lJ)JlJ ilJOlSOilriilJnlJ 

2479 iY1lJl1i1~'lJtl~fft]!t]!lff~Uffl1l1ci~ff ~fl1llJ i (l11f1f~~ 2 l::l1il~1'llUltl i YllJnufllUl(lr)~l1qll lYl'l::1jil f jJU1(lil:: 

i";o~liqji,rllll1m!11fl(ltl~I~!llJlJlI1rrljll1 OlJl~IJOUU11'lYlIJ HllJ~lJlI11lJ iYlIJ I111J i";iYl'fufl11lJIlllJ 9IOUllll11' jJ 

1Jl(lr)~l1qll 

2503 	 11~OfflJTIlJ1ifl1l'tr)lJ~'lJo~i~fftl~U1::IYlff 
'lJtl~ i~ff!l~ ~hlJ 11 ci~ \J1mflJu~ llYllll1 (llJYl tl~ TIlOllJl,j ln11 i ,)'fUtl'4ll! lYi il11110l1ffl11111,1o~.rlJ'IIO~ 011 'IIVlfl (lO~ 
l~tJlJffO~~~ Yl::l(lil1";ol1f1f~ 

2507 	 f lIU1(l i YlIJ i11lJffm~~Mllli~'lIlqj 1~1 :: SU011.illillJl1llffnll1ilJ~lJnlJtl::1DIJ~Yl'11J1119JH(lY11~fI11lJ~lHW\JO~ 
U1::lY1ff 
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,
'" 	 ,

VlllH'YI 2-1 (Vl6) 

iI tll'l:;rilfi\]j 

2516 '.riinUffmllllfn~~lJ'mj'lln~ulli'Yl TAMS ItllJn~n$~Ulll lI.il~n~lllflnlmJ~VlJII1.Jll~l1l~nllli'in~ 1m~nll~~ 
'lI::3'n1t1Dnflf~ 

2519 l.h:;l'I1ffOlJ 1~1l119iV lJlllllciV 1l1l::ii~tl1t11 '1.rli'm1Yl~'lJ'lill~l!flUlJ::ll::nl 1111'llJri1lJl1it~'IlnnhlJJl lillHfl11lJ 

III lJtlUUtl'4lJnl1'l/Ytfl nfl nYt m::1 ilYt;fll 'I1U nll 'Yi li~~llJllli ~'I11~~,j lliilJflU riu11l11ll1~1l1lJl::ll'lJ r-lll nUffmn 

1~liinn11ln l1Hl-UllJYtnlJ fl11lJV11 200 nlJ . 11'llJlllJ1'1/Yt 

2530 

fflll'''{llll::IYlfl 1lJ111nllotll::'lIl'I1ll (n'll1l1 .) ,"'tll::lJlwnlnhllHjlJ'lll1m~nll'1JYtfllln~m::mlJlllJ1 5A (ll'~ll

ll'~'Ilm 'Iln~ TAMS) ltn'" 2530 1YtVU1~llfhnllll~ljll~Ulli'l' TAMSfillJ1WH lJltll::liilJnllll~ljlJ fllYtllll::'l'l7 

I~ll 'l1~lflll 300,000 ~llJlJ1Yl1YtVtll::lJlW 

, .. ~, 1v , v~ ~ 1 	 .,; 1 .1d 	 ' 
2540 fflll'mlll11V 'Yillllnm ll'lJil'Yi mlJV ~'Iltl 11'j~Ulll'Yij)l'jWl m~nl'j'1J~fltlfln~m::I'll!)lJlllfl 'lIV1-m::lutll-m:: 

d1 ~~ .J ..s ~ ,~~, d1 v 
lJ'j YtVnl'jll~ljll'lln~Unl'l1'1JYtflnflll~m:;lJ 111'l1lJ 'If~m~ nllJflnlJflw::nnlJnl'jll'~1tl'jlJnl'j'YilW'lIVlJ11 Ytlll'lJll 

fll1lJllllJ~ tlm:; Yl n~fllJlJ lfllJ'llfiiflU 11~li11m ~ nll ffmn;flJ '11111 I~ tlHI1'llJllll1m~tI'j:;ntlUfmnIll'j W l~ 
v '''' ~ ~ .rm U 01lJll'lJ\! 'j WIlli:: IlJ lJ u \l~U lJ lJ1 fl'lllJ 

2540 	 rilUfl~llJ flW:: m 'j lJ nl'j l1~lllnl'jlffnl! illl llll:;ff ~ fllJ 1l""~'I11ii 1Yl11m 1::'"fl11lJl1'llJ 1 tlMImvUllivu1m~ nll'1JYt 

flnfltlYtm::llll:; 1m ~ fml1~lJllflJ~'lI1V~~l':;lllf1lflM 1YtVlh:;lJ1Ml'jffmn1m~ nl'j'1J~flllflllYtm:;'Il11~ TAMS lJl 

ll'~tl1~11 1m~nl'j'lJYtflllfltl~m:: .rll~'l,*I~lJll~lllJ\!~(i~500,OOO - 810,000 ~llllJ1Yl 
~ ~ , 1 "d 1v q ,.. ~ ~ .1 ,.J d

2541 flw:;mllJl1inl'j'1 1YlVlfflMmlll::1Ylfl lJ !llV'1 YtIll'lJtllllJ1,,!Ytfllltl~ Il1lJ fltl lllJlmnWl1ll~ll'1lJ-m::lunl 'If~lJ 

d~d.d I ':..:.!: 
fllltl~ 2 fllltl~ llll::lJ'YilJYlI'lltlJn::1111~flllll~Vl11.h:;lJlW 12 nlJ. lllJ1nl'j'l/YtUlJ'YilJ~lJml1lJYt 90-120 fllJ. IllJ1lJl 

nfl 25 llJm l~tl'lllJl~ 274,000 v1lJ~hlJ1'" ll~iJ~'l1ii'jlVll::lnv~~~111tlllJllO;i~(i~fl11lJll1lJl::tllJnl'jll~ljlJ'Iln~ 
1m~fm'''' 

2541 	 fl W:: m llJ nlln'illl W lfl11lJl1'llJ 11.1 'I ~ lJ nl'j 'IJ "fllltl~m:; m:: Yl 'j 1~fllJlJ lfllJlilnll 'j ,m1lJllll:;YlUYl1lJ nllffmn~l~ 

IlllJll1m~nllflM~m::111Mtl (ni1.1\'n~lJYlHlffllliJilj) IlllJfl1l~\l:;n\lll Wll11'1l'tlq9i1m ~ nllfllltl~m:: 111m~lIlll:: 

, If m:;m 1~fllJlJlfllJll~lil1 fl1 ~ 11 n 'IJ nfl11lJ'li1V111 iin\lln.h~ til :;lYIff 



II 

I. TAMS (Tippetts-Abbett-McCarthy-Stratton, 1973) 

- Lff'lH1U'U1 5A (ff~(I-ff~'\J(ll) 

- 1'111~tl'\J'Ul~ 500,000 ~'U (1-1~tl 250,000 ~'U) 

- ~flH'U'Utlf)~1-1 ~Vl'Vlfl{Jfl'W11fl~V{'lJl~ri1'U 

.s OJ 


- (If) 33 .5 lJ. f)11~490 llJ~':i V111 07 f)lJ. 


- ~'Utl':i ~lJlW 22,480 ~l'Um~Vtyff1-1-r~tlllJ~f)l 

2. 	 ril'Uf) ,.:nU'nK'Nl'UIl"';~~l~ (2519) 

- U'U1'W-3~1-,jl'U~tl'U (3C) 

•.4 Q.f iJ' ~ 4I;ldI 4Io<v CV 

- m)'\J'Ul~ 100,000 ~'U 'Vi':itllJ'Vl'Ulltl~I':itlmtl'Vlll'Vl{J'Ul':itl'UllJ'U 500,000 ~'U 

- ~f) J 8 llJm f)1\:Jtl':i~lJlW 200 llJ~':i V11 80 f)lJ. 


- ~'Utl':i~lJlW 14,000 ~1'U'lJl'Vl (2516) 


",.~ Q..I , ...:::I u t ~ I t ~I 
3. 'Uti'nAl'U ~l~H)'Um (1J1u, f)f)'Uu 'n.ff.2528) 

~ OJ 
-1l'U1'Vi~-31-'lJl'UfW'U 

- 1'111~tl'\J'Ulfl 200,000 ~'U 
d 31 I Q 

- (If) 25 llJ~':i f)1Wll'tl-3'Vl1-31~V1 

- -3'Utl':i~lJlW I 00,000 ~1'U'lJl'Vl 

4. 	 ~1J lfl1Ji'VltJlfll~~1u...;~tJ 'j:; lYlfl1'Vl[J(2532) 

- tl':i~lJlWf)l'j(l-3'Vl'U~llJll'U15A llJ~lf)':h 300,000 ~1'U'lJl'Vl (2530) 

, ~ 	 dI 0<::1.' 
5. 	 ffl~mlm'j[J 'ntll'jtlm~1Jil'n fl'.i1J[J (2540) 

- 1 flHf)l'j~~fltlfl0fTf)':i~I~tliJ1l1f) l'll'{Jl-m~ltltl{-m~'lJ~ 

- ~tl-3~m:lllf1':i ~f)I':i hnj 
... , 

6. ~il1'nAl'U"I (2540) 

1J'j~lJ1(1f)l':i~YrnJ11f1':i~f)1':i ff':itl~tl~ijf)l':i(l-3'Vl'Uff.:J~-3 500,000 - 810,000 ~1'U'lJl'Vl. . " 
"" "" ,7. flW:;f)'j'j1Jltif)1'j1'VltJlflUlm 

-lff'UtlU'U11-1i\'-3ffJ'U-m~ ltl D { 

"" ~ 
-1':itl'\J'Ulfl 274 ,000 ~'U 

•, D" 
- ':iV~'U1Clf) 25 UJ~ ':i V11 120 f)lJ. 

- V-31lJijf)l':i~mllmflff'U llJ 
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lIi\nm 

I~UI~O 

1l11lJUl1(nlJ~!Hlil'U 

lll~ 

~lU1U 

91un~~ 

\Ill ~lU 

llU.lJ 

(I) 

'lium~ 

nl'llUl . . 
1Jo~";un 

(2) 

1l11lJlI Ul 

IIUU1J,H 

Ih~'lSlm 

(3) 

1l11lJll1lJl~l'tlJlu 

m~lill~D 

1l11UllllJl~l'tlJ1J!H . . 
nun !jlll'tllf 

nnlJ 

~~U~llH~ 

th~\lii~ 

(4) 

lulIHU 

iiiu 

lun~li'\ ~~ 

1l~i'u 

"n 

~~ 

1l~i'u 

oon 

~~ ~~ 

1l~i'u il~i'U 

"n !lon 

3 168 1I~i'ulln 

8 

1l~i'u 

O!ln 108 

6300 lil unu 1111 1111 iiIII 1 
. ~ 
UOUl11{~ 

5~U~nH"~1I1J1l 284 

3C 124 1I:i'u"n 

73 

,,~i'u 

O!ln 108 

6000 lil unu 1111 III 1 1111 ii U!lU~i'(1'l 

5~U~lllHi~lIlJll 305 

3A 148 1I~i'uiln 

35 

Il~iu 

!lon 67 

7000 l!~ lJln ii iii lin iii l.humm 

l:U~lll~"~l1lJll 250 

4 118 II:i'u"n 

28 

,,~iu 

oon 64 

5600 l!~ lJln ii iillln III 1 iillln Ihufli'\l~ 

~~U:lll~ yj'~lIlJll 210 

5A 102 I ,,~i'u"n 
50 

I ,,: iu 

I O!lfl 70
I 

5500 .ilii1{1l UDun1{1l ii iiii1{11 ?i iii~1{11 

I 
I 
I 

~ 

lJlfllli'(1'l 

5:{1~11l.,1~lIlJll 222 

lflJ1UI1I1j 

I. hUl"~U~~",rV~'~ 'muu,iiutJM~lm~v 500.000 'il" i'flU\lHnu111' 

2. nl,,,"'Ullllu,r,1tJ >11Jl'r1nl"n'IJ1l1n11U 

3. tJl"'ljlm~~""'l~ lun~lu,,1IHlllnn11,~ "m). 

4. nl'~l,,'()jl~U"m.nm"u,l'lI m.il~~~1"u~nlllntJ'"lY\~5.nlll~:~lnllllftUQ~18tJ 1I~=l1H!in'"U'\J1i~ 1.,j~ou riv<n,1.I'111U lu lnalUl UU1l1 
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"'I '" 
'\J'\.Jl~I'H) (~'\.J) '\J~1i'jJlJ~l. l~lhlJlru~'nJ.. 

,
1 'll'f);J'Yll;J 2 'lff) ,nn:'l 1 'Iff) ,:)'Vll ;J 

,
2 'll'f);J'YI1;J 

500,000 

(rHntim"~l;J1J) 

5,65 

(12) 

11.10 

(14) 

3,54 

(10) 

6.22 

(12) 

250,000 

(n(\ltim"~l;J1J) 

4,25 

(11) 

8.35 

(13) 

2,73 

(9) 

4.45 

(II) 

(%) 

vll 

o 

6.2 

5,0 

4,0 

6 

12.4 

11.4 

* 

o 6 

7.3 13.6 

5.2 12.6 

* 10.8 
----------------~--------~--------~--------~--------~ 

11] '11]910 11]91* \lj !~m'\.Jlru n 
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~::IJ::';1NmJI~ll!~tl 

(i'!lH) 

3,844 249 

(7, 122) 

4,581 286 

(8,488) 

5,254 328 

(9,735) 

6,292 393 

(I 1,659) 

(I) 'liU~llfllJlJ::ll::m 

(2) 'liU~llfllJ'lI'Hl1 
, , 

(3) 'JIU~llfllJllUlJlJDJfl 

1.51ll 

3.2 III 

61ll 

"Iffllm~ J::IJ::m~/'lJ~ (fllJ) J::IJ::I1111'llfl1'H~'Ul~D (i,1lJ~) 

I 

(I) 

(2) 

(3) 

(4) 

lm::fl nlfl-flllNm::-11J1 fl!lllJl 

1m:: fl nlfl-'liu~ IIfllJlJ:: ll:: m-11J 1 fl !lllJl 

lm::flnlfl-'liu~llfllJ'l!llYll-IUlfl!lllJl 

lfll::fll\'lfl -'liU~llfllJllDlJUD{fl-lu lmlllJl 

6,301 

(11,675) 

6,628 

(12,281 ) 

7,204 

(13 ,3.;y, 

7.792 

(I -l,·H/<) 

403 

414 

450 

487 

-l. 
-

fllJ lh::lf VYlll1111 rt D Nlllflll D~m ::lll'lll th::lf Vfll1111'~ 

(I) 'liU~UflUlJ::ll::m 0.451ll (II 'JIlJ .) 

(2) 'liu~ llfllJ'll"Wfll 1.95 111 (47 'JIlJ.) 
, 

(J) 'JIN llfllJll DlJlJUlfl 3.61W (84 'JIlJ.) 
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LONGiTuDE -E 

IO"~-
'<I; , 
I<J . n

oJ ..L 
-, 

! 

GULF OF THAILANO 

LOCATION OF POSSIBLE SEA LEVEL 


CANAL ROUTES ACROSS THE KRA 

PENINSULA 


. . APPENDI X BJ 
~--------------- -------- ~ .. - --PLATE- '2~1 

. . 
11'111;; mum)') (il)/.) 

130 

11)/;)lil~"~l'11Yl:: l''II1l"ti);; 

2 90 

2A 90 

160J 

168 


3A 


3C 

156 

4 108 

.. • v 
1'11'116 ;).<T~'lJUl Hlil'll61l5 102 

.. 
1'11'116 ;).<T~'lJUl 102 


6 


SA 

110 

IV 

'H:JJ1flI'HVI : fI'J1:JJfl11f1't)f)-3AUUfrJ1:JJfl111uuHuthunnru• 



.,5. ,HU 

PLAN 
,0 10 1C,. 
• I 

HORIZONTAL SCALE I: 300,000 ! 

~125r----r-----r-----.-----r-----r----' 125 
~ 

ZIOO~--~----+-----~--~-----+----4-----~--l-~~~-¢----~----+---~r----+----4-----~---_+----4-----~--~----_+-- 100 
I 
~ 

~ 1
~ 50t----t-----t-----t----_t----1r----1-~~~~~~~~~~~~?+;;F7T21t~~~~~:d;:::~----_t----_t----1-----1-----4-----:-1 50 

z 

; .·O~--~~~q:====~=;~~~~~~~~i;~l-~~~~~~~~~~~b2~~J?:2~~:2~~~~jJ~~~2:~====~====~====~----~ 0 
~ 
>. Iw 
~ ii-50w·~O~--~----~--~~--~~--~r_--~--~~--~~--~r_--~--~~--~~--~r_--~--_,~--~~--~r_--~--~~--~~--~.v .; 100101.6 

CANAL STATIO N - KILOMETERS 

PROFILE 
~: 

~ RECENT (MAR I NE) NCTL 

L'D KANCHANABURI F '; RMATION 
' OR OEseR I PTiON 0.' ROC K f OR ... ATIONS, 

SEE TABLE 5-1 

I&] THUNG SONG fORMA710N 

~ GRANITE 

~ 
~ RATaURI fORMATION 

... INfERRED fAULT GEOLOGIC PROFILE 
ROUTE 5A APPEND1 X 8 I 

PLATE 5- 2 

, 
_I~ 

~lJ't1 
U ~Q

2- 2 u'j.nm'l'IJ~Ut'1~t'1fl'llw.~m~fi·Hln't1t1l 

0\ 



~- 198~ l 

ONE WAY 

490m 

TWO LANE 

CANAL PRISMS FOR 

500000 DWT TANKERS 

~tJ~ 2- 3 ltJH'U'UfltHH/'\lUl~ 
-.l 
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CONSTRUCTION SCHEDULE 
KRA CANAL-ROUTE 5A - 500000 DWT 2 LANE CANAL 

ALL CONVENTIONAL CONSTRUCTION -CUMULATIVE COSTS IN US $/106 

CONSTRUCTION-YEARS 
PROJECT ITEM I DESCRIPTION OF PROJECT ITEM 

CANAL EXCAVATION I DREDGE I. M APPROACH CHANNELS 

PORT S e HA RBORS . 'I T I , T 	 " .--"-.'~ 
CONSTRUCT 0 e '" FACILITIES, INCLUDIlIG to.I T·llt ' .C.DO\l'~".'. '"0'1. 111 •• ,., ••Ct~I"" 	 .,"-7,0/0 t'OIll' ~ '" 0'" ";.~.. ,CANAL- C eM 	 I .0
NAVIGATION AIOS 'f. 'I'~''''''' 	 '~ / ," "I '" ".' 

.. tOil' I 	 ~Lr.;./.
CANAL-HYORAULIC 

CONSTRUCT fRESH WATER RESER VO IRS 50 (.1 Ct ll IY 0 ~ t. "I' U I~' II I :, 
STRUCTURES 


---- --+_._. _ .. ~ .L .. ~_----1'1-_ .../., -"_ to ,~_.ll. 

CANAL-HYORAULIC , I I ~-U. ICONSTRUCT FLOOD CONTROL WORKS 6 JETTIES 75 
STRUCTURES 'r t " " .'~" "--..'.' - T "I 

CONSTRUCT 1000 II. W POWER PLANT _ 	 .I ~LATIVE % CO~f f 
, ~,,~. ICANAL-EXCA VATION 

LINES 10 . 
- ~. __. I 

AND TRANSMISSION 	 J o t 'f JIi!O '*' ,:'" '10 ) 19 loc. 11C1 

CANAL-EXCA VATION 	 DESIGN, PROCuRE,FABRICATE AND SHIP I ZOO. I ".,----.... ~ 

EXCAVATION EOUIPMENT '00 1100 'H9 110


I !/~,----- - -- 
CANAL-EXCA V ATION EXCAVATE CANAL 8~55 


':'I .oo ,~ noo ,TIOO 


.I~. ----- ..--l-.----.-- 
CANAL CROSSINGS 	 -.I ' 

CANAL CROSSINGS ,RELOCATIONS, RI w I 50 
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OEVELOP INOUSTRIAL I COMMERCIAL 8 50 l 1_ i•• )'H".-	 , ,0

INDuS TR IA L ('0." 1~:I\I,f.U~. , •• I" SUltRESIDENTIAL (C 8 R I TRACTS 	 ·f '0'" C ~ 
"R----.!- ~ I ,-.' ~ 	 \ .!E -"- . ?~- --'" 

I . ,,'
DESIGN e BIDDING DOCUMENTS,


ENGINEERING 420 "\ ,g.q 160 lO.O tu. ttO '/0
CONSTRUCTION DRAWINGS 
,':~1-____________.____.. 

\----- _._- - . !-I----- ---- .- -- - - 
ENGINEERING 6 I SUPERVISION OF C~NSTRUCTION 6 .. 

~ I C , ,ADMINISTRATION I AOMINISTRATION -- _......·il~-- ._._.__ .i-- , 

unTOTAL COST I 1,290 
I T 	 APPENC';;( : 

'9 -1·197) 	 PLATE 12- 4 

, 
... 1..:::1 	 " '11
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i 'W 'lJ 'YI i1 1 ~ '.i 1'lJ '.i llJ ~Hl ~ 1 'W Anl ~ 1 m ~ f11 '.i Yl'Wl'W1(9) H "1 Vi~ f)1'.iYl' \PJJ'W 111" ~ ~ lI'W 'W f11n1~ i 'W 

1.h~!'YIfl'!m~Cfi1~1.h~!'YIfl' l1~~f11'.if1mn'IJtl~ TAt\1S i'Wll 1972 ~~II{y'fI.:J~~1iWl'W1f11'.iIl"d)\lf1'.i'.ilJ 

Cfi1~"1 ~1.h~!'YIfl'1'Y\rJlm~1.h~!'YIfl'~'W 1~1111 LJ V'W \I~!~'W'Ij'm.J" i 'Wf11'.iA'fIYl'Wl'Wl1m ~f11'.ifltlfltl'flf1'.i~Cfitl 
lLJ 

3.1.1 1m~f11'.i~\PJJ'W1'Yi1!~tlI111"mnj.:J 

iY'lJ I'U tl~ \l1f)fl11lJ!ItJV'fl'IJtl~f11'.i 'IJ'W~ ~'YI1.:J'YI~m'IJtl~'Yi1!~ tlf)1 ~!'YI'W "I :ri'lJ1"1 'YIV 1 ~~1!-W'W f11'.i 
'jI" ",

titl{y~1~1 m ~m'.i'Yi1!~ tllll1 "lJQ-U-:l~'W V'W!~'W'Yi11~ml1~flIl '.i f)'lJtl~LJ'.i~I'YIfl' (11.hr'lJ'Yi1!~m.h~tl~'fI~'lJVi 
I " ," " I 

{yl1:rltlllJ~f11lJ1{y~1~ i 'I1'1i'jtlmjv{Y~m1lJliv'fI'W1lJ) lJYi'WVil1~l1lJ'fILJ'.i~lJ1W 6,000 1i ~~tl~Vi~~l1i'fl 

'Im'lJ~ "';l~"ltlf)HI'YI'W"I LJ'.i~lJ1W 120 f)lJ. i'W 1m~m'.iLJ'.i~f)tl'lJ~lV 'Yi11~tlfltl'WI'YI'WI'Wtl{ 'Yi1!~tl~11LJ. . 
" ",,,

'Yi11~mY111:r'lJ\j1'f11" 1I"~~~'fInWcy]!tllolm 1f)f1~ itl~111~f) (13.5 lJ . ~-:I 17 lJ. ~ltll1'.i~f1'lJ\h'YI~m 

LJ1'Wtlm~) 'YI1~!~tlI~1 W)-:ltl~'lJ!~tl l~tl'Wtl'Wfl~'W mm'.iCfi1~"1 Im~m1i1'.i~LJ1.f1fl~1.:J"1 !'l1'W f1'W'W11'W 

'YI1~ 'YI1~'.ifl1vJ l~mi''W '.iLJ~ 3-1 !1:J'WIILJmJ'lJtl~ir~'lJ~nW'lJtl~'.i~V~~ 1 II"~ 2 <1J",,-u'Wtlcii'W'.i~1111.:J
~ ~. 

m'.i'IJV1V'.i~V~~ 4) '.iLJ~ 3-2 1~'W11'tr1~'fI'lJtl~l~tl'Wtl'Wfl~'W LJ~lJ1W~'W'IJ'fI"tlf)LJ'.i~lJ1W 20 ~l'W"'lJlJ. 
~ . 

!m~m1lJV11'IJtl~!~tl'Wtl'Wf1~'W'l.b~lJ1W 3.4 f)lJ . 

i'WII~'WYl'Wl'Wlm'.iloll n\lll"~ ~~fllJU"';~'Jj'l~h~ -U'lJVi 5 l~AlJ~l'WII~'WYl'~'Wl'Jj'lv~~'YI~m'fl~ 1'W 

tltlf) 1'f1 VlJ1'f1f1LJ'.i ~ {Y -:Iff!~tltitl{y~1-:1 1flH {Y~l~~'W'u l'W!m~ n \lf1'.i '.ilJ'YI1~fJ'fI{YTI1 f1'.i '.i lJ i 'WU~'W ~1'W f1~. ., . 
~ ~, 

f)~11lJm'.ititl{y~1~'Yi1!~ml1~f) -WfllJtl'fl{Y111f1'.i'.ilJ 'Jj'lJ'Jj''W 'Yitl~~111 'YI1.:J'.ifl1vJ '.i~'lJ'lJiYfJ{y1'.iU"~ 1'Y1'.i. . 
~ 

fllJ'WlfllJ '.i~'lJ'lJ 1vHh i 'W ~1'W'lJtl~'Yi1!~tlI~'Wtl1'.i titl{Y~1~'Yi1!~m~'fI{yTI1 f1'.i '.ilJll1~f):r'lJI~ fJ'IJ'Wl'fl 20,000 

!m~ 8,000 ~'W ~111:r'lJ'IJ'Wri1V~'Wfi'1f)tl~~th~1 Im~~~fJfJf)LJ'.i~f)tl'lJ~lV 'Yi1~'Wfi'1~11LJ 1 'Yi1 'Yi1~'W 
~ 

fi'1111"1 2 'Yi1 ~1'W titl{y~1-:1 i 'W ~1'W 'Yi11~tl"~ LJ'.i~f) fJ'lJ~lV ~1'W 'IJ'fI"tltlllci~f)~'lJI~tl itl~111 (~f1'.i~1111~• 

http:i~'lJ'lJiYfJ{y1'.iU
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. ,,,. 
tltJfI~tJ (1.h~:IJlru 1.5 fnJ.) ':]ltJriV~~l.:]!o\iVtJ-HtJtltJ~tJ (5 fllJ.) (~)tJYi 3-3) ':]ltJriv~~l.:]'Vil!YifJU!~v

'"'" 

" 
3 . 1.3 1m':]flntJfiJtJ) .:]tJlflUlhh1mHl• 

" 
i mYJtJ~v':]f1l)tJfiJtJ1.:]tJlf1!!lJihiHVlQ 

"" . 
'Vll.:]ih U"~iJ)) !'V11V'Vlfl.tlfJi tJ iJ~nru ~:IJ'\.j11fl" flVlVtJ ri 1,:] f1l)tJfiJtJ) .:]tJ) ~flViJf1JfJ f1l)riv~~l.:]!o\iVtJ.. . 
," JI I 

tltJfI~tJ ~~"vm!V':]'Wl f1l)~~1':])VflJiJfllJfln1lm~V':]'Wl flnriv~~l':]fltJ11v':]tltJVl~':] U"~f1l)~~l':]. . 
. " 
~tJVVfl!tJ~':])~f1iJ - 2.00 !lJ\9I) )~f1iJ'Wl'Vl~!"tJltJ fl"l':]()'Vlfl.) !m~riJtJ~v':]:IJlm!';fJ ijmllJfJ1J 720 

!lJVI) ttJVVfl!tJ~':])~~iJ - 3.00 lJ )'Vlfl. f1l)~~"Vfl~~~':])~f1iJ - 3.00 lJ )'Vlfl. )VflJiJfllJf11)!'Vm~v.:] 
" ,,, '" 

UlJ'W1Yil'\1U1YifflElliv':]'Wlil1'ij!~~fJ)fll'Vl ~~l':]!~VlJtliJ!o\iVtJtltJfI~tJ ijflJllJ~':])~f1iJ + 1.00 lJ. )'Vlfl 
'" . "" 

fltJ11v.:]tltJVI~':]ll~~~l':]iJ~nru'Vll':]1fl,:]'UV.:]th'Wlim1"1tliJtJlfliv':]'Wl flil':] 2 !lJVI) ~.:] 4 !lJVI) tJVfllllfl 
'" v • •• "." I 

{,j !'Uv.:] lllf1!o\iVtJ tltJfI~tJ iJ~nru tJlflUlJ'W11fl"flYi ~~l.:]~tJ ll~Yi1 1 "r!fl~f1l)tl~!9$l~'l5ltJH':]:IJl'V1l.:].y]f1 

m.uVf1ltJ!'VlfJ itJ 1m':]f1l)~':]!f1~~1':])V-HtJ (Groyne) ~ltJJtJ 30 my.:] l~fJij)~fJ~l1l':] 500 - 850 !lJVI) 

ttJ'tJ1tJ'Vl~W~)~f1iJ -2.00 lJ. )'Vlfl . 

, . " , 
1980 !~V'\1l'Vll.:]tJfiJtJHt'il!~V'Vl~!"Yiijvcil1':]'I1lJ~ 22 t'il j:·mf1l)ftflEll'VliJ':h t1l!~VriJtJ i 'I1tUf:1f1 i,*!~v

q <u U cu 

" .
f1l)~tJ ri.:] i tJtJ)~!'V1f1U"~f1l)tJ )~lJ':] i tJ~tJYi!lltJ'I1~fl U,,~tJ)~~iJtlt1!'I11Vl~flVtJtI~tJ lflt'il!~V!lltJ 

tJ)~~l ~flfjru~f1':]fl~ lJ!fl~!'Vl) l~ B'Vlll'Vl "'UV':]"lJlJ) ~lJVI~1tJVVf1!QfJ.:]m.uv U"~lJ) ~lJ19$1fI"tJ 'illfl 
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I 

l1ll11 Iii tl1Jl1l'U ltllJl\9l'jl'Wl'j ltli'J ilJ ~tJtJfl!~'U 'j ltlihYitJ i i'11j'UltJf)'ffl'jfll~ B~ i 'Ufll'jI~'Ul~ tJ 

'ff~ 'Um lYitJ'U'U Ul tlih,.j fi'1 !!~:;:VJi1\9lnill ~t11\9l'Hfl1J 'U tJf) 'illf).niJ~1 'ff'U tJ!~lJ!!VJ'U~l'U 'U\9l~tJflthflmjJl• 
I :JJ Y 

'fflfi'UJlYitJ~mJl~tJ~'Wl 'U tJfl 'illflU f)';ilJl ~l'YiliJ~ lJll1lfll'jffmJlflJllJl~'U 1 ulJli 'U fll'j~VlJ'U 1'Yi 11~tJ~ 
" 

1J1~'U'jl (,)~rrl\9l'U'jl~Jl'ff) 'ffltl1J~ (1l~111\9l11\9l\9l1'i'i) m'l:;:l1~~'ffJ'U (')~111\9l 'lflJ'Yn) !!'UJ'Vll~lJtJ~fl'U. . 
" " " \9l:;:f)tJ'U1J~nUahfl'Yill~tJ1Jfl1'jI'ff'UtJ l'fwii' !!1J1J'jtJ (Jetty) l1~tJ !!1J1Jfi''Ul1'UYl~ (Headland) 'Yl~iirJtJlJ 

", , 
~'U fl1J'U'U l~'UtJ~fl~'UlW:;:'ffm'Yl'UtJ~~ W~ l'U 'j If) (~~iJ~ 3-5) 

& QJ 0& 0 "" " 3.2.1 fll'j fl'flfJ lflill ~ flfJ ill :;:'UD~'U l'U'U'U l~~• 
, iI iI iI iI iI 

fll'jffflfJll~tJ~'Wl~'U'Wl~~ i WBlJ l'Vltlir'U1Jfl1'jffflfJlfl'UlJlfl 'Yl~ i'U'j:;:~1J 1 m ~fll'j 1'lf'U JICA 

" 
(1983) m'l:;:1Jm:l1ii1\9l'Wl'UtJ~'V!thtl~1'U~1~"l 1'lf'U mlJ~'Vlf)fl'l'ff\9l{ mlJl~l'Yil I~'U¢I'U l1li11I'j111hi'il 

" " 
U'jlfl!]fll'julfll'j~'U~~'UtJ~'Wl'Vl:;:I~ luU'j:;:I'Vlfl'l 'Vltl~'YltJ 'fflJflJ'j 11 'il ~11'U mlJ~'Vlflfl'l'ff\9l{ fltJ~'Yl'YlI~tJ')~ 

" , , 

iI iI iI I 

~ ~ lfJ 3J& QI 0 & 0 ~ 'jI' iii 'jI QI 

'ff'j til fll'U ~ (2534) !\9lflflfJlflill ~flfJru:;:'U l'U'U'U l~~'lfltlH~ 'Vl:;:W~l'U tJlJ !'Vltl!!~~~l'U'Vl~WtJ'U~l. , 
" , 

iJ'Umfl i¢l'UtJ~ l'Vltl 'Yl1J':h 'j~~1JtJ l'Vl~Wth'Uflm~'Vll~H~BlJ l'Vltl1Jfllmu'j ~'UutJtll~tl1J~-lim~'I~tI~ 
" " 0.00 lJ. 'j'Vlfl. riJ'U'j~~1J'Wl'Vl~I~UWf1m~Jll'U'Vl~lm)'U~liJ'U1Jfll'j!!U'j~'UlJlflfl':h ~tJ ~~!!~ -0.33 lJ. 

• iI • iI iI iI 

'j'Vlfl. ~Ulfl'Wl'j~'UtJ~ U~ 0.03 lJ. 1'Vlfl. ~ill'Ul~~iJ~~ ')~'V!1~'ff\9l~ !!~~yj-atl'UtJ~'Wl~'U'Wl~~1J~l
" 

" U'j~lJlru 0.5 lJ (flJ'j'il~lJlflfl':hii, ~l~tI'U) IW~ 2.00 lJ rll'V!~1JH~'Vl~WJll'UBlJl'Vltl!!~~Jll'U'Vl~m5'U 
" " , 

fl1'jffflfJ lYlfl''Vl W! ~~'lfJ~nmfl1'j 1 'V!~ 'U tJ~'Wl'Vl~W 11lfl1J fll'j'U~fl~tJ~l,;jltJm:;:l1':h~• 
~~ ii'.utJlJm ltlilllJ~ i 'U1'U!!~~nml~tlJfl'U 'Yli.J':h 'il~1Jfll'j 111~'illfl~~B1J 'l'Vltll U 

" 
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flflf)ciA'l),w 'ff1'.imm'.i tllJ~'Wl91f'liY ~m.m~'lf)~11'ff1lJ1'.itl 'l~'l.h~ itJ 'ln1'l 'Wf)1'.i'Y'i1'W1tJ'.i~~'lJU~~m~U'ff 
" . " . 

tJ1 i~tJ'.i'JlJ l~~fll tJ ~lU'I1t1'lYi'W.y;lJf)1n1'l 1 i~ ll~1l1mtJ.y; 3-6 
• ,,'U 

<9 '" 0" 
3 .2 .2 f)1'.ifff)fl1~1'Wm~U'ff'Wl 

" f)1'.i1~~fllJ~m~U'fftJ1l'WtJ'.i~I'YlffV'llJ~fllJ~mjllilJ1f) U~~V'l llilJw·l'W 'll'W~~lliJ'W f)1'.imh'l
'U 'U 'U 

~m~fl'l LY'J'W 'lmlill~~lliJ'Wf)1'.ilil'W iflHf)1'.i 'I1~fllQYn~ '1 Wlf'J'lnmfff)fl1 leli'W f)1'.i1~~fllJ~m~U'ffJ1
u 'U 

'Yl~m'.i1tJ~'J ilJ'l'Ufl'lmlJfl'Ylf)ff1'ff191{ f)fl'll1~l~fl liI'Wnm 25 ~'J ilJ'l ~1'W'J'W 8 'ffm-U '.i'JlJ 2 flf'l• 
('.i~'I111'l1'W~ 4 - 6 IlJfl1tJ'W U~~ 18 lJ'WlfllJ - 7 IlJfl1tJ'W 2522) f)1'.i1~'Ufl'l'ffm'l1'WI'Ylfl i'W h'Vmi'lw 

l~tJ 'llJ ifl'.i'lf)1'.i~~1911lJH~m~'Yl'lJ~fl'Jj'ltl~'llJ1'lJI91'Vj~ 'l'W'.i~'I111'lI~fl'W ~qflmfllJ - mf)~lfllJ 
<9 ";'l"'''' iii ~'" 'l'" 0fl.ff.1990 f)1'.ifff)fl11~fl '\1I'I1'Wm~'.i'JlJ'Ufl'lf)1'.i 1'I1~'Ufl'lm~U'fflJ1lJf)lJ~ 'Jj'U'lJ'lJlJ1~fl'l'Yl1'l 

fl tU 191 ff1 'ff191 {lJ1eli1t1tJ '.i ~ f)fl'lJ tl'lJ ~fllJ ~ 1~il1fl'ff'W1lJ 
'U 

" " 'Yl~'fffl'lJII~~~1~fl'lm~U'fftJ1'lJ~nW~l'Jl 'YltJl91fl'W'lJ'W 'lJ ~I1WtJ1f)!llitJ11~1~'.i~ til U~~Yi11~flU11 ~lm'l1'l 
~ ~ ~ v 

H~ f)1'.ifff)fl1~'lJl1 f)1'.i~'W ~ 'l'Ufl'ltJ1'Yl~m llJ ~l'Jl 'Yltl I i1lJ1l 'lJ'lJH'fflJ m~U'fft11~lJ ~'llJfl'lfltJ'.i~f)fl'lJ 
. " 

'I1~f)'Yl1'l~nnlJl1f).y;lJm'lJl1m 0.5 1lJ (M2) U~~ 1.0 1lJ (Kl) f)l'.iI'l1m'W'Ufl'ltJ1IillJll'lJ'lJ'I1lJ'W'JlJ• 
(cyclic motion) .. .. 

Pramote Sojisuporn (1990) 1~fff)fl1~m..!~1~lJ~ 'l'Ufl'l'.i ~f1'lJtJ1u~~m ~U'fftJ1'lJ~ I1W ~nYl''l'll 
" " 

U~~'Yl'lJl1 m~U'fftJ1'Yl~m'l1~f) 'llJ~l1'Yi'l'llmJ'l 'WYlffl'l1'Ufl 'll'i' Im~lJm~u'ff~lJ'Y'i1 'll1lfl~m~U 'fftJ1Vfltl 
'U 

" 
1 '11 ~ '1'WYlff~~1lJ flflf)l91d'lJl'1f) ~lJ LYYlffl91~1lJflflf)'Yl'lJ 'llJ f)~lJ '.i 'fflJl91~ 1'W 191f)!~ tI'l 'll'i' U~~m~u 'fftJ1LY 

'\I °1 'U q '\I .. .. 
191~ 1lJl'1f)'Yl'lJ '1 'W f)~m 'fflJl91~1lJ flflf)! ~ tI'lmUfl '.i~~'lJtJ1~lJ ~'l 1l1f)f)1'.iilfl'.i1~rf~nnlJiJf)lJ~lillJll'lJ'lJ"I 'U • 

tI'lfltJ'.i~f)fl'lJ M2 lillJ 'I1~f) H~f)1'.i 'loU'U'lJ'lJ ~1~fl'l'Yl1'lfltUl'1ff1'ff191{'Yl'lJl1 m ~u 'ffJ1l 'I1~I~lflflf) 'l'W~11 
.. 

Q,I Q.J ~ 1 Q 0 Q,I 

'I1f)~'lJf)'W IW'J H~1911'llJ~If)~ lJ1f)m ~U 'fflJ 1lJ1f)f)1'.i~I'1'Ufl~ b1lJ 
.. 

iCVl'.i 6 i 'Jj'fllQ ~lJ1\9JJ.u (2533) fff)fl1~f)'j:lw~m~II'fftJ1'llJ~111 'Yltll91fl'W'lJlJ lJ 1f)~'Yl TI~~'Ufl'lf)1'.i
'U 


" " iI iI


~'W ~'l'Ufl'ltJ1'Yl~m i~tI1oU'U'lJ'lJ~1~fl'l'Yl1'lfltUl91ff1'ff191{ 'Yl'lJ11 f)1'.i ~lJ ~'l'Ufl'l '.i ~~'lJtJ1l 'W ~1'J' 'Yltll'1fllJ 'lJ'W 

iI f , j). " 

lJ~lJYi~tltJ1.y;'ff~'lJ~ I1WtJ1f)~11 II~~IYilJlJ1f)~lJIljm~lLYti'lJ ~1'J fl'J1lJ I~ 'J'Ufl'l m~1l 'ffU1'ff 'l 'ff~flvllJ 
q '\I '\I q IV .. 

eli'J'! 0 .2 - 0 .8 IlJl91'.i~fli'W1.y; i~tJlJ~l'ff'l'ff~ 'llJ'lJ~I1WtJ1f)~1'JIVfl'llJ1'Yl1'l~1'W~I'1~1J
'U • 
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fllJfffnJl!~eJ~f1~'WUfl~\9l~m)'W'lf1V~~ hJ'lJJ~I'Ylrtl 'Yw iJfllJffm,1lI 'WJ~~'lJ1m~fllJ 1'W'l;1~~iJ 

fllJffm,llm1lJlil'WhJl~ '\1~eJfllJeJeJtlU'lJ'lJ u~v/hJiJ~mtJl~lh~~l Ufl~U'Wl'Yll~fllJfftlfJlm\11~'W 
" fllJl,*u'lJ'lJ~lfleJ~'Yl1~fllVfll'Vl 1'lf'W lf1HfllJtJ1tllllh.J1J~VeJ~ (AlT, 1982) '\1~eJ fllJfftlfJl\11tlU'lJ'lJ 

" ~lfleJ~'Yl1~mU\9lrt1~\9l1 1'lf'W lf1HfllJvl11~eJlll'lJ\9lTVj~ (Nippon Koei et. ai, 1985) 'WeJtl\11tltJV~nmJl~ 

fIlfl~'W1lJI1l'WJ1vlm~fllJ 1'lf'W fllJl~f1~'W'lJ~nrucill~~'lJm 'lfl~ 1'W~ 1-25 'Vlt]rt~fllV'W 31 (mlJ!~l 
I QI 'j/ 1/ ~ 'j/..:9 I QI.d oClt. QI 

'Yll, 2531) fllJl~'lJeJlJfleJ'Yltlrt1~\9lJ'lJJnru'Yl1V1'11lJeJ~ J~'I111~1'W'Yl 31 ~~'\11f1lJ - 8 tl'WV1V'W 2534 
" q 

" (UeJ~~f1eJ'W, 2534) fllJ l~tJ~lllru\9l~tleJ'W tJ1tlllllth~1'VlJ~V1 l~eJ'W 'Vl t]llfllfllJ Ufl~l~eJ'W~~'\1lfllJ 

2536 (l'lffli'Vlm~f1ru~, 2536) 

Sutat Weesakul (1992) 1~~JtJ'IJ'W1~f1~'W!lfl~tJ~lllru\9l~tleJ'W'lf1V~~1'W'lJ~nrucill1 'YlV~iJfllJ• 
, " 

fftl1l11m~1~H-vi .u~'\11~'lflJ'VlJ Uvl'Wl\11~U111'W!eJJ11ru tlm~cill1 'YlV ~~'lJmUfl~'WJ11h1~ Ufl~'Vl'lJ':h 
q 

\11tl~eJlJfl~Uvl'W!\11~tlm~cill1 'YlV iJfI~'W'IJ'W1~I~tl (Swell Wave) vr~\11tll'irt\9l~1'W eJeJtll~V~ ll'i'vr~l~l 
" , ", 

cill1'Yl VI11 'W ~ 1'W 1'W ItJ eJ 119f'W I'llll tl-vi ~~ 'W eJ tl \11 tlU'W11l 'Wfl ~ 'W \11tlYlrt\9l ~ 1'W eJeJ tll~V~m i1eJ Ufl~\9l ~1'W• 
\9ltll~V~ ll'i' ~~11l'W B'Yl1i'Vlfl\11tlfllJm~lJ I 'W 'lJru~~f1~'W'lJ~nru .u~'\11~'lflJ'VlJ 11l'WfI~'W \11tlYlrt\9l~1'W eJeJtl 

q • q 

Ufl~\9l~l'WeJeJtll~V~mi1eJ mh~hn\9l1lJ J~v~nmiJfI~'W11l'WtJJ~lllru 50 % 'lJeJ~nm..f~1J ~!'\1~m1l'W 
fllJ~vr~eJeJtl\11tl~~d'Yl~lfl fllJfftl1l1V~ l~tJ J~lllrutJ~lllru \9l~tleJ'W \11 tl'Vl " ~~l'WfI~'W ~~ \1~ l~tJ~lllru 

'" 

'f!1'1f1l.J 1~t1fl (2538) 1~fftl1l111hl1'W1VfI~'W I~V!,UJV'lJ!l1V'lJ1TIfllJ~1~"I 3 1TI ufl~1,*1TI~ 

l~eJtll11'11fllJI'11'W1VfI~'W~!tl1~~lJV 'f!J11lU11iltJ ~~'lJm lJ\9l\9l1tJ Ufl~'WJ11l11~1'WfI1'lJnm~l~"Itl'W 
" , 

I'lffli'V ~'Yl1i1i JJlJ~\9l (2539) 1~fftl1l1'Yl'lJ'Yll'W ~fIl'VltJ~lllru \9ltl\9l~tleJ'W 1'W 1eJ~U1tlHl'Yl'Vl"I lYieJ 
q q 

" 
11m1~ t1eJ~ rltJ J ~ tl eJ'lJ Ufl ~f111lJ -ffm~'W';'IJ eJ;j 1111 Vl tl\9l~ tleJ'W I'W 1eJ~u1 m 

q 
~l 'Yl'Vl"l tl'lJ B\9l J 1fllJ1'I1flU fl~ 

" 
3.8 ~l'Wfl'lJlJ. Ufl~tJJ~lllru\9l~tleJ'W~~tlrill111\11tlfl1Jl'\1fl'IJeJ~uliu1tJJ~lllru 58 % Uflnl1\11tlB'Yl1l 

'Vlfl'IJeJ~f1~'W 42 % I~VI~~v 

<9 dt _I'" _I i-I '13.2.4 fllJrttl1l1!J eJ~fllJ llJflV'WUlJfl~'lf1VH.;j'IJeJ~ 'Yl V 
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" 
fftlfll'Vl VI~l'hI'U~.:j V.:jij ~hhJ1tl1 'U) ~tI~~'U u~ijtll)fftlfll'\Jtl.:j'l1tilt1.:jl'U '11 "tl1'U)~ tI~'I1".:j'Wtl~)U 1~'fl.:j

• 
d " 
'U 

1'U"tlflru~U)~~1~tl1 U 

SMEC (1994) fftlfl11'U lflHtl11UfUUHUltlUlhfllmm U1:l~'VlU'Vll'U'lhd'~tll)IU~tI'U•
" , " 

!!U1:l.:jYl'U~U~nruultlllliUll tl1:ltl H 

tl11 rutll) Ifl ~tl'U~l'\Jtl.:j~~tltl'U ~~"UiU~tl'UlJltl 'lfltl~.:j~l'UI 'VltlU) ~ ~UlIty'l11tll) tlfll9l1~lJltl ij 

_ I'"' '"' ?I.k , ~L I ' cl ~ d d _ I 
lJ) lJlru~~tlD'U ~'Vl1illJ'U 1:lU 9I.:j'YI1J1t1fldllJ11 ~~tltl'U \jtl'W1Dtltl !lJ~'Vl~I1:l 'lJru~'Vlfll'U1J1lm9ltltllJ) ~~U 

lIty'Yl1I'lf'U tl'U II~ij~'Ufltl'UU1:l~~~tlD'U 1l1tlUliJl1J1'lffll'lfti'~tl~ '1'111l1'tll) tlfl19l1~ tl~1 'U B~) l~.wtltl 
, 

tll1 

itl1I'JJU H1:lY4~W..r (2529) ~tlfllD.:jrlU)~tlDU1'U tll) IU~tI'U!!U1:l.:j'lfltl~.:jU~nru tillI 'Vltl~tl'U 

ril.:jI'\J~.ij.:j'YI1fl'U)11hl~ 'WUil tllJtlflA9Il~!Q~tlU)~1J1ru 0.1 - 10.0 IlJm~tllJ u~nru~ijtllnlUi:llJll~ 

ijB~)l!Q~tlU)~1J1ru 0.1 - 4.0 IlJ~)~tllJ tl.:jrlU)~tlDU~I~tlltl'lJtll)IU~tI'U!lU1:l.:jfitl fl~'U tll)lfl~D'U 

Suphat Vongvisessomjai (I992) '~tlri11G.:j H1:lm~'VlU~tltll) IU~ tI'U!lU1:l.:j'lfltl~.:j 1l1tltll) f1tl 

~~N'~hjtl1J1'lJ~l'Wfl lfltl'l'11tll)~1)11l'li'DlJm~'YIil.:jlJ 1990 - 1992 'W'lJil 'lfltl~.:j'Vll.:j~1'U~~1mJDtl. '" 

, " , 

'WUil 'lfltlH.:jijtll)tlflI9l1~ II ~llmti.:j fitl 'lJjnru1i))lJ~m'U 'YIlfl'Vl)ltlUnl ~.:j'l11fl~.:j'IJm Yl'U~ 

" 'Umff~li))ml'lf tilllJ~'Ull UltlU l~ltl'lJ~ ,jl'U~~ h~~di!!1:l U'YI1:llJ 1'W -51IflD!JJ'tl.:j1l~~l'U ';lfltlljtl. 
~~.:j'IJm ,jl'U'I111h U'YI1:llJ~~1:llJ'Wtl u'U l'Vll.:jtll) DDtlU'lJ'lJ lfl).:j~~l.:jiltl.:jtl'U fId)I1J'U lfl).:j~~l.:j~ij. . 

. " !m~ tlU~l'IJtl.:j~'U ~'U lfltl'lim~'Vl'lJ m~liitl'U~ tlfldllJ 

~11Jl)t11'Utl11H'.:jl'U'lJD.:j lm.:j~~l.:j 1'lf'U fl'U~'U (groin) U'Ultl'Ufl~'U'UDtl'lfltl~.:j (offshore breakwater) 

U1:l~nlu'W.:jtl'U~i'l.:j (revetment) 
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31 I 0 ~ 3J rI ~ ~ d 
mlH'ill'YIl (2539) 'YIlf1l'jfl'flElWll'W fJ'YIflfl'l1:1\9l'l" tJ'YIfl1'Y1 til !I"~'U'U 1'W f1l'j lf1"fJ'W 'YI'UtJ-:J\9l~flfJ'W. . 

lm~1:1m'Wf1l'jfl~l9fl~'U~nru 'l11tl~-:J'YI~I" i-:J!!~ :ij-:J'\'r)~ !'W'l1'j'U~..1:1lJ'YI 'j 1:1 -:Jfl'jllJ 1:1lJ'YI. 'j1:11fl'j 

• 1 "" '" 31 ..,j 11] 31. I0

flHlYI'WlJ'I1l'Wfl'j 1:1lJ'YI'jlJ'jlf1l'j \l~I'l1-:JlYI'jl 'l1"'U'j lm~'j~tltJ-:J 'illfl'UtJlJ"'YI1'Wltlf1"'W !~lJ'j~lllruf1l'j 

(:ijnrr~I'W'l1'j'U~) 'il~ii\9l~fltJ'W 'YI'j ltl\9l1lJ'l11t1~-:jlfl~tJ'W9i1~'W i tJ'YIHYlfl'!l1'UtJ lm~iitJ1111ru 1:1'Y1TItJ'j~lllru 

Q q q qJ 

':h tJ~lllru fll'j lfl~tJ'W9i1'UtJ-:J\9l~fltJ'W \9l1lJ'l11tl~-:J1'W tl~f1l"~ l-:J"l ~l'\1i''U'l11tl~-:J'YI~m~1'W\9ld''W\9lfl 
. . " . . 


11,,~ 20,000 "'U.lJ. ri1'W'l11tl~-:J'YI~I" ~l'WlYIiJtJ'UtJ-:jfll1l'Y1t1\9ltJ'WlJ'W 'il~ii\9l~fltJ'Wlfl~tJ'W9i1ItJ'YIH\9ld''W 
, ,!tJ 

fJfJfl 'l11tl~-:J'YI~m~1'W\9ld''W fJfJfl (:ij-:J111~'l1"'U~) ii\9l~fltJ'W'YI'jltl!fI~fJ'W 9i1~'W'YI1-:JlYIiJtJ 1'W 'Uru~fi'l11tl• 

~-:J'YI~1"~1'W :ij-:J111~'j~tlfJ-:J'il~ tl flV'YI TI'W " 'UtJ-:J"lJm 1:1lJ\9l~1'W \9lfl!<Q tI-:J 1~ ~~'Wl\9l~flfJ'W 'YI'jltll tJ'YIl-:JYlfl' 
~ . 

\9l~1'W fJfJfl f1l'j lfl ~fJ'W 9i1'UtJ-:J\9l~flfJ'W1'WlJ~nru tfiitJ~lJlru ~fJ'W .u'1-:J1:1 -:J lrltJiif1l'j1:1~l-:J1 fl'j -:J1:1~l-:JYi'U n'W 
~ 

" .. 
I tJ1 'W 'YI~m fi'il~ lfi~ilru111f1l'j fl~l9fl~ ~-:Jl'lf'Wm& 'UtJ-:J'YilI1tJllllJ\9l1'W~ ~'Wfifiiif1l'j fl~l9fl~ 'j'Wm -:J I~ 

u •• 

I • I 3.1 , 

\l ~ I9f-:jl 'YI 'j 1 1:11111\9l'UtJ-:J f1l 'j fl~ 19f1~ I iJ tJ -:JlJ lfl 'ill fl f1l'j fl~ I9fl~ ti'W liJ tJ-:J 'illflfl ~ 'W" lJ f1l 'j" ~"-:J 'U fJ-:J~'Wfitll. 

", I , I" 

f1l'j~WJ'W 1~'W fi'l11 tlN-:J Il"~fll'j!!ti'i 'Uilty111fi lfi~\9l1lJlJltJ'W ii f1l'jffflEll!l,,~~~h!'w'W f1l'j 1 'W~l-:J 
" tJ'j~lYIfl'I'lf'Wfl'W 11-:J1'WtI htJ ltl!~tI !I"~1:111i'lltl!lJ~f1l. ~ 

>' 

mlfl~l-:J''lfl':h 14 lijfJ-:J 1'H<Jf1-:J1I 191 0-1930 i'l1Jlml'Wlll~WJ'W1'Yil11tJ11 ~fl'U'Wl~fi'WlJl~P. 9 llJ\9l'j 11fJ 

'U'Wl~ 10,000 9i'W l~tI!\l'Wl~11 ~-:JI11~f1l'jW!l~'W~'W11111my~1\9l1fitl1 yJlI1tJ~Hfi!~i'lJf1l'jtJtJfl!l'UlJ 

1l1'1:11lJntl':i tJ-:Ji'lJlYI\9lf1l'jww·i'W~'W !1111~ 1'W'lf1-:J1I 1930-1945 iifll'l"~WJ'WlyJlI1tJ~1111'!JfJ\9l1:1111 m 'j . . 
'V • • ,.. 

lJlllfll~u1~111'U~"fJfl!!'lJ U!vHh :ij~.yhl'tI'W~'Wfi tllJ'YI~ml~fJiJfllJfJ\9l1:1111 m'jlJ tJ~lJ lru f1l'j'U'W ri -:J~'W. . 
" . 

1:1 -:J()-:J 270 ~1'W 9i'W 1'W11 1939 tltJ'W 'il~"~11 ~-:J11~-:J!I.w1:1 -:Jfl'jllJ hflfli'-:Jfi 1:1fJ-:J 1'W 'lf1-:J1I 1945-1950 11~-:J 
'" . " 

1:1 -:Jfl'jllJ tJ~lllru f1l'j'U'W ri -:J" ~"-:J 11.Jii 1 fl'j -:Jf1l'j 1:1~l-:jyJ 111tJ 1 m.J ~lJliJtJ-:J 'illfl1:1m'WYJ'WyJlfl''jElllfi'il11~-:J
'" 

1:1 -:Jfl'j llJ i'w11 1950 ii f1l'j tJtJflflf.l11111tl!~U1fllJyJlI1 fJ 1~tlii1:11'j~f1l'j tll11'W ~1'11'tJ-:Jf1m ri1'W YlfJ-:J~'W 

ltl'W~~!!"lJ~'I1l'jyJlI1tJ (~-:J~l-:J'illfllfl'j-:J1:1~l-:J~'W~l'W~'W 1'lf'W tl'W'W !ll.Jtil !'lI'W~'W) 1'W'lf1-:J1I 1960

I 
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..dt.QJO~.-::i I ~d Q,I ~.0!:9 ,<J} <J} t 

l'1 ~m rvw 'O~l'11'Vl 'U l'1 ~'fHn'l1 m 'jlJflJ1 25 ,000 l~fll'fH)'j lJ f11 'j'VlI'lJ'Wllm Cl ,m Cl f11 ':iflCl 'ffH:Jl'11-:J~l 'U l'11 

l~Clmf) 'I1~-:Ji] 1970 f)tl'l1mVl'11-:J~l'U~-:JUd~~CllJ ri-:JN~hmf11'jufi'I'IJf)tl'l1mv1'1ll~Cli'Ui] 1973 i'U 

, " " 
i] 1992 6j~'Uij1'1ll~Cl'Yi'-:JiY'U 1,085 1'11 ij 17 1'1ll~'U1'1ll~Cl~lfl1J U~~~f) 11 0 1'1ll1J'U1'1ll~Cl'l1~f) tl\Y'I11 

~l1J'U1.h~l~'U~ClltJ fiCl l~Cl-:Jf11'jtJ~'I11'j1'1ll~Cl f11'j'l11l'1'U i'Uf11'j'Wl'lJtJl1'1ll~Cl f11'jtJ'j~lHj'~'Vl~-:J-:J1'U 
" , 

q 

, 
fld1lJtJ~Cl~nv 'U ImJ1V~Cl'i1tJ'Yi.uNl~V-:J tlru'l11'l$lJ'l$'U U~~f11'jri1t1l'1Cl~ll'1fll'U l~vntJtJnll'1flB'U 'jtJ

u q ~ 

~ 3-8 urr~-:J~lU'I1tJ-:J1'1ll~Cl~ijf11'j'IJ'Uri1Vmf)f)')110 ~l'U~'Ul'Ui] 1979 

Nakayama (I 992) 1~'ff1tJ{l'f1l'Vl'IJCl-:J'l$lt1~-:JU~~ f11'jilCl-:Jn'U'l$lt1~-:J i 'UtJ'j~ ll'1fl~~'U l~tI~'l$l V 
• • " " t I 

N-:Jru{j'Uijfld1lJtIld'jdlJ'Yi'-:JiY'UtJ'j~mru 34,000 f)lJ. 'l$lt1N-:JYimii 'U.u1Vfld'j 1~ftJf11'j~u~ilCl-:Jn'Uf11'j n~ 
~ q ~ ~ 

" 19f1~ijtJ'j~mru 16,000 f)lJ. U~~i'U~l'Ud'Utj f)11 8,700 f)lJ.ijf11'jOCl'ff!l-:J Im-:Jrr!l-:J~l-:J"1l'li'U n1U'Vl-:J 

n'Ufl~'U ltJu~d ~-:J'I1mtl~'U~nii'-:J1'Ul~llJ~hrf) ~miiCl~f) 7,300 f)lJ.V-:Jl~'U~'U~'l$lv~-:J~v-:JllJij 
I flH'ff!l-:JilCl-:Jn'Umh-:J h U'Ud IUlJ i'UV'U1flll 1m -:Jf11'jilV-:Jn'U'l$lt1~-:J 'UClf)'Olm~ClilCl-:Jn'Um1lJliYv 

<> 

U'Udfl~'IJCl-:Jf11'j 

'J} d. i-I I1j 'J}o> 0 _ 1 <Ii 'J} _I ~ i 1 i
'ff'j1-:Jl'VllJ'l$1t1H-:J (artificial nourishment) ~~'jtJf11'j'U1mLJ'j~tlf)1l 'l$(~'jLJl'1 3-9) 'U !flHf11'j Suma 'U 

q ~~ 

• •• I Y • • 

ljjCl-:J I mtJ I ~tlOV'ff!l-:Jl~Cl'Un'Ufl ii'UutJtJ'I1 Nr!-:J (Detached Breakwater) l'i1Clll1'ln~'i1'UYiflii'U 'ff-:JtJ'I1~-:J 

l~Cl'U ~'U ~~-:Jf)cilJ'UClf)'01f)'O~ilv-:Jn'Ufld11HiYtI'I11V'01f)fl~'U nV-:J i i'l~'UU'I1 ci-:J1:Y'Ul'1'U 1f)U 1~ 
U'Udfl~ i'Ul~V-:Jf11'jilv-:Jtl'U'l$lV~-:J'Yl~m ijf11'j~lru'U f11'j l'U tJ 'j ~ll'1fl&{j'U l'Ul 'Ii Cl{U~'U~ u~~ij

u q 

Q,I ~ <J} <jI rI 'jJ ~ ~ ~ I 

f1l'j'VlI'lJ'U ll'VlCl i '11 i 'l$tJ 'j~ IV'l$'U '01f)1m-:Jf11'j i 'U~1'U Cl'U N'fflJ N'fflW'VllJ'IJ'U l'l$'U 1m -:J f11'j Ono-Kashima 

Beach Headland i'U')-:J'I11~ Ibaraki (~~tJ~ 3-10) Im-:Jf11'jtl1d Koge i'UtJ'j~l'Ylfll~'UlJ1{f) (~~tJ~ 3
Y I " • 

11) 'UClf)tJlf)tjV-:Jijf)U'WI'lJ'U1lfl~Cl-:J,)mi'Uf11'j'IJ~~Vf) f11'jOCl'ff!l-:J1'1ll~V~'U (~'jtJYi 3-12)
q ~~ 

I~V'ff'jtJU~d 'lid-:J'I1~-:Jf11'jfff)1J1'IJCl-:J TAMS l'Ui] 1972 tJ'j~I'Ylflll'1vijlm-:Jf11'j'W1'lJ'U1'¥lll~Cl
q 

, " 
U~~ iJ fllJ Clll 'ff1'l1 m 'j lJ 'l$1 tlrJ-:JlJ111 ~d U~~ ijtJ 'j ~'fftJ f11 'j ill 0Clrr!Nlm ~ 'II ~~ Cl f) 1 fl-:JtJ 1V V'Vl'e:l 'fflJflJ'j (I~ tI 

q q ~ 

mft'ml'1fll'U hvu~~~tJ~f)1J1'01f)~1'ltJ 'j~I'Ylfll,j1'lidtl) f11'j ovrr!l'l mm'j iJ Cl-:Jn'U f11'j n~l9f1~ fld1lJ 

'ff1lJU \II 'U f11'j l .u11dlJf11'j ovrr!l-:J 1m-:Jf)U1'U ~f)1Jru~l~ tldn'U dijfld1lJllJ'U1tJ l~Cl ~ 
, " 

f11'jfff)1J1'Yl1-:J~1'U 'l$lvrJ-:JnijCl~ u~'i1'Ull'U~1'U .um.!~v-:JijCl~I~'U1m-:Jf11'j llJijf11'j~lliJ'U f11'j 

I~'U tJ'j ~~1 vhi l1'llJ'ff1m'j\l1Im1~tlm'fJf11'jilli 'U 'j~ V~ tIld 1~~ '01f)f11'j ~~mlJfff)1J1tl\y'I11f11'j n~ 
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!~lJij f11'J U1111 '1"* U(l~!~lJ!,1lHH'lf)'j~Y1tJ~fltJ~nru '\J'1~!~t'J~i i1'!,1'U 

U'U1!UlJ 'l'Uf11'Jffm,Jl!H'l~'W1'lJ'U1'\Jfl~~1~'l.h~!Y1f1' 'O~!,1'U l~';h ijf11'J~1'lJ'U1i~f11'Ji!f1'j1~,.( 
""... "" '" I I 'l'JJ i 0'.1 '"tlunn !f1'jfl~'Of)'j!f1'jfl~lJfl U(l~U'U1Y11~f11'J11~ !flHf11'J m~f11'J 'lfl.h~ !t'J'lf'UlIlf1'U'U lJflnAl1'Ufl'Olf1 

u • ~ 
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LEGFNO: 

1:::: :::><:;::::::::,,: :::1 Stage I 

1?0}W-11 Stage II 
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n MSL 

RUN . OF QUARRY 

SEA SIDE PORT 

~ +- 4 .00 
2 2 

'7 +-2 .00 DESIGN· W.L. I~ ::s:J1 

to.OO 

H DE!:IG;~ ~ H SIGN. OF 2 .5 M. I DEEPWATERI 

r 6 SEC. L 
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SEA SlOE HARBOUR SIDE 

T .... "' ... +.00 
c; . ... 

T co.\,. ~ooo 

TYPICAL BREAKWATER 

...  .... ..~..~..........,...........~...._____ . 

F1 llT~~l. . ~___~ 

______ ~~__ ~-r~"..~.....L;;~~......~~:a~a1•... 
L~_ ..... o~_ "----..-_~ •• _o-.=a... 

t.-x 

TYPICAL REVETMENT 
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Layout of Training Jetty Alternative 
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Layout of Headland Alternative 

~t.l1l3- 5 'i,iJ!!'lJ1J Jetty U'fI::; Headland 
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CoasTal Port 
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c.tesory ~:tr 01 Symbol 

N... lba 3OMiJ_ Tou trl cup 26 • 
10 to 30 MiIIi... Ton. 36 • 
un tn.. 10MiII.... Ton. 1023 
---total 1085 

'1.0 

Fig. 3 Geographical Oi.tribution of Pa<h Handling ma<e than 

10 Million Tons of Cargo in 1979. 
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. . 

ltin 3- 10 m.nfl~1fl'j'lf)n ONO-Kashima Beach Headland ''UtY~'U 
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Trailing Suction Hopper 
Dredgers 

Volvox Hollandia 
Volvox Della 
Volvox Hansa 
Volvox Iberia 
Volvox Scaldia 
Keto 
Costa Blanca 
Volvox Anglia 

9405cu .m. 
8142 cU.m. 
8100cu.m. 
6000 cu .m. 
2548cu.m. 
2450cu.m. 
1450cu.m. 
1212cu.m. 

Cut1er Suction Dredgers Flexible Fall o;ru•.hJoesels 

Zeeland II 6330kW Tertnes 10800tonnes 
Noordzee 5530 kW Trollnes 8oootonnes 
Merwede 3210 kW Rocky Giant 3OQOtonnes 
Waddenzee 2565 kW 

Dipper/Backhoe Dredgers 

Vessels 
Side Stone Dumping Suction Dredgers 

Jan Steen 2oootonnes Rotterdam 3325kW Piet Ponton 

Frans 1115 tonnes Westerschelde 1600 kW IJzeren Hein 

Pieler 698tonnes Dilmun 

Avelingen 545tonnes 

Lh 

Split Hopper Barge Winch PontoonsFloating Cranes 

Vianen Adriaan 700 cU.m. Moby Di(.k 

Orion Thames 650 cU .m. Paalworrn 
Seine 510 cU.m. Reiger Ii 

Booster Stations Pipe Lay Barge Auxiliary Equipment 

Krammer 
Zijpe 

2500kW 
1470kW 

VOACZ 9101 Further equipment such as tug
boats. flat pontoons. turn table, 
cranes. excavators, front 
loaders, dump trucks, land & flo
ating pipelines. sinking tubes. 
survey equipment. winches etc. 



. 
"" 'U'YI'YI4 

tTilltrY! N fIl tJill'Vi1VI tJ tY,U '1J'lJ 

11 ". I 

'lJ'V1'U1~ff{iJ~m'YfYll~mVml'l1~v~wuiJ'lJfl~~'Wl1!ll.j 1Y11 m ~f11'.i B'W i~bbri~ml'l 
" 

f1lJiJ'j:::I'YlfY f1lJmmfY fl'Ylf11'Ylm111~b~'W tl'Ylf1fYl~\9I{ 1i'jru1'Ylm fl'Ylf11i'jW1'YlVll1rl:::
~ 'U ~ q q 

y """ 1m ~~'jl~l'l'W~l'W 

4.1 .flihh:::!'YIft 
" 

m'W f1WI rl~II111 Hl'WlI 'W 11'IJ l'U 'j 'j l1~ i iJ riA 'IJ\9ItJ 11.f1fli'\9If1lJ ')~'YI1~ ~~'IJmIl1l1 Hl'W'Yl:::lrl ~111~~'IJm Hl'W.. .. 
" . 

bliJriun i'YlV 1I'W1 5Aii~'Wl1mfl11f1"lJ 2 ')~'YI1~ i~lIri')~'YI1~~\9Irlllrl:::')~'YI1~~~'IJm.. . .. 
~~\9I:::1'W flflf1'IJfl~1I 'W 1 I'll 111 'j 'j l1\91iim llJ~~iJ'j:::lJlW 600 IlJ\9I'j 'il:::m~l'Yl~lrl~1iJri11~nW'Yl:::lrl.. .. 

" . . 
~l11~~'IJm 1~viifl1llJ~~iJnlJlW 40 IlJm 'j.'Yl.f1. 11~nw1J'1'Wlm:::ru1'W ~'Wl1ri1'W'1mul~'WYlmllrl::: 

" u u 

~l'Wm~ ~1'W Hrl 1JJ'lIrl:::iiih'lflV1rl'W\9IllJ~lJ'lJfl~'Yl :::m~l11 \9Irlfl~1I 'W 11'1fl~'li'1~'IJm'Yl1~tl'W 'W~lV~\9Irl-i'\9I 
" I Y)I I 

f1lJ('YIlJ1V1rl'IJ406)1~'WYI'W 1 ~lmm iJJ' 1'11'WlJ:::l'l111 ~f1Elw:::'IJfl~ih1111~m'hfirlfl~~lV~'W'1Y1ln~'il1f1.. 
• I ,Y .cS 

lli flf1! 'IJ 111 'j 'j l1~l1 ii n:~11 IiJ~V'W1I iJrl~\9I1lJiJ~mw111 ~'W l1\91 f1!lll 1 i 'YI" 1 iJ ri'Yl:::1 rl1'1111~ ~'IJm flrl fl~'Yl 
" 

~lfi'ru;\'fl fI rl fl ~1J1 ~11fl'W fI rl tl~ In~ fI rlfl~ i'\91 f1 lJ I ~ 'W ~'W 
u .. 

• ". I 

rl~'Yl:::m\9l:::1'W\9I f1~1'W ')~'YI1~ 1'1\91rl ~ml'lf1lJiJ'j:::1'YlfY~l'WiJl~'W Y11'1.. ~f111'Yll~N~\9I:::l'W fltlf1 '\~fJ 
~.. 

I " ,. • 

I~ lJ~~II~1 b'W 1I'll 111'j 'jl1~I'Yl m~rl~lJl'Yll~N~'Yl :::Irl V'W~ 111'W1~'W l1 'j 111llfl11'111111iil'IJlm :::'illf.1fl'W fl~l11 i iJ 

~'W~~1~'W~1'1~ri1'W '1'Hwiiih iJJ' 1'11'WV1~l'l1'.il ~1'W Hrl iJJ'lIrl:::iim'li'n ilimm1f1 1l'W 11'IJ111~n(Uif,1i'
.. u 

" ". 
Uril 'Ill '1 '11\11 l'lJl1~IR::: ii~lf1"fl~'YI mV~lvri1'W '1myI~'W 1'11V~'W'1lh:::1l1J'ihiJ~V'WlliJrl~\9IllJiJ~mw ~'W 

l1\91f11 'W1I~rl:::q~ 1'li'Wfi rlfl~~11 rl'W fI"fl~rl:::~ flrlfl~f11'j:::If1~ t:1~rl~mb~'W~~'Yl:::lrlii'Yl1~'Yl 'j lVllrl~~'_h 

'lflV1rl'Wfl~..r1111 11~nW'YlN~~iilf11:::~ "hfi'tyl'li'W 1f11:::\91 q 1\91 1 1f11::: '1 '\1qj Im:::'jl11f11:::m~~llrl:::iilf11::: 

.. '" 4.2 .fl'lJ81fllft 

http:1'11'WV1~l'l1'.il
http:j.'Yl.f1
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~f1flu!~fl1JCllf)1f1''1 'W!'U\91 ~-:J'Vi 1fl{f\91l'l \ll'l~ ~-:J'Vi 1fl {f-:J'IJ m '~f'Ufl'Vl1l'VH'l 'illf1{ffll'l'W1J'lh ~!'Vlfl''lJfl-:J 
'" '" '" 'jJ v j.I. I 

U'Wl!'lJl'U'j 'j 'I'1fl ~-:J'I'll'111tl~ lJlU! U1N'W 'I'1-:J{fD~~'WViu\91f1~ l-:J O'W iJ N'W\91 f1\91l'l flfllh)'W!l'ifl-:Jlll'illf1l'llJlJ'j {flJ 
• 

\91 ~1'W \91m~ £J-:J '1~'I'll'111!flflN'W\91 f1 '1 'W!$ifl'WYlqflfllfllJG-:J!$ifl'W O'W£Jl£J'WUl'l~l'llJlJ'j 'llJ\91~1'W flflm~ £J-:J! 'Vii1fl 

'I'll'111!flflN'W flf1 '1 'W !$ifl'W\91l'llfllJ G-:J!$i fl'W i'W llfllJ'W flf1 'illf1il 'U~! lU! ~-:J 'Vi 1fl{f -:J 'lJl'llV-:J'~fl'VliiYll'l 'illf1Yll£J. " . 
" v 

~~fl1" '1w'IJ\91il iJ 2 q~'~unq~Nl-!~-:JUI'i!$ifl'WYlqflfllfllJG-:J!$ifl'Wi'W llfllJ1fl£JN'W \91f1lJlf1'il~fl~ 
. " 

'1 'W 'lfl-:J!$ifl'W I9J mfllJ Yl q fI'~ f)1£J'W Ul'l~ i'W llfl1J q~~flW~lJ~-:J ul'i!$ifl 'W lJf1'l 1 fllJ G-:J! $iflWlJfll£J'W 
v • 
~ V Q..I d <jI QJ QJ do I 

fl1111'U1HUJ't'f'YI1l(Reletive Humidity,%) 'ill f1'IJfllJl'lCllf)1f1''IJtJ-:J 'il-:J'Vi lfl{f -:J'lJm(\91l'j 1-:J'Vl4-1)fI1 

m~£JiJfilfifl'W.u'l-:J{f-:Jtl'j~lJlU! 78% Ul'l~ 81 % '1'W'lfl-:J!$ifl'W\91mfllJG-:Ji'Wl1fllJ~-:J!~'W'lfl-:JN'W\91f1lJlf1 'illf1'" .
"" .t!'W fllllJ.!jf'W(J'm:j''Vl-B'il ~l'l fll9lll'l-:J '1 'W 'lfl-:J !$im.J lJ f1'l lfllJG-:J!lJfll £J'WiJrhtl'j ~ lJlU! 75 .5%Ul'l~ !$ifl'W ViiJfi 1 

" .
NU 'illf1.u'fllJl'lCllf)1f1'tl1lJlU!U1N'W ii{ft.-nil fll!flmijfl-:J ~-:J'Vi 1fl{f-:J'lJm iJtl1lJlU!2,078.7 lJlJ ./lJ

'" 
~-:JiJtl~lJlU!N'WlJlf1{ffl'1W$ifl'W i'W llfllJ !'VllO'U 424.7 lJlJ. ljtl1lJ ltU N'U Ufl£J~{ffl '1 W$ifl'W f1lJfllYl'W-B 

• • q . . " 
!'Vho'U 26.2 lJlJ. ~1'Wl'W1'UViN'W\91f1 1flmll~£JYl-:Jllljfi1!'vho'U 156.51'U 

f1m-:J(Light air - Moderate breeze) 

.. 
flW'Yiflll 

• OJ 

" 
4.3 fJ'YIfl1'Y11'l1'1.hN1~U 

iI 'jJ " 'jI , J 0 '0 ~ I 0 Q QJ Q QJ 

\91llJU'W lf1l'lfl-:J 5A 'il~\91 fl-:J Hl'W l'llJ'W 1 2 l'llJ'Wlflfll'llJ'W l'Vll-:J'Vlfl'\91~l'W\91f1Ul'l~'Vll-:J'Vlfl'\91~l'Uflflf1 ca . q II . 

" 
'IJ fl-:JU 'Wl! 'lIl'U'j 'j'l'1fl (m'lJl'W mfl'1li 'j'jlJ'j l'll") ~l'Wfll'lfl-:J{fl£J{hrlW~ fl fll'lfl-:Jl'l~ -:J fll'lfl-:JU1~1 fll'lfl-:J 

'" u '"" .
f)1'j~!f1fl fll'lfl-:Jf1l'lWlh fll'lfl-:J Hr~ H,~ fll'lfl-:J~-:J fll'lfl-:J'VhuYl '1W'IJ\91Yi'WVi'IJfl-:J~-:J'Vi1fl{f~l'l Ul'l~'1'W 

~-:J'Vi 1fl{f-:J'IJ m ~1'W fll'lfl-:J11Hfl-:J fll'lfl-:J m 1£J f1l'lfl-:J~\91fl1JUl'l~'Vl:;;!(l{fl'U{f-:J'lJm 
'" 

fll'lfl-:J~\91fl1J !~'W fll'lfl-:J~!flfl 'illm Yiflm'IJ l'U'j nlfl~1'W ~-:J\91~1'U flflf1 i 'Vil'l~1'W ih!flfl~\91fliJ 
'" '" 

" " Ul'l:;;{f-:Jri'Vl~!(lm'U{f-:J'lJm tl'j~'ll"l'll"'W HU1'1'Wf)1'j !f1fl\91'j ljtl~lJlu!Ul i'Vil'l\91l'lflflll 206.18 ~l'Wl'lf1Ulfl'n 
'" '" " . 

!lJ\91ml'l~lj'j~~'UUlm~£Jmj'1'W'lfl-:J 20.84-17.02!lJ\91'j 'j .'Vl.f1. 
'" 
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" m'w~~ 11 "'U flmtll~'UfI"tl~ "~~tltlmi'YI~I"'lJ~!Jru ,j'l'Ulhfl'lJ 1'J 1 i.J~lJ1ruU 11'11 mJlfl i'W l~tl'U tl'UtlltnJ., .,
" ,,, . 

O~'Wqfl'~fllV'Ulji.J~:lJlruU 1'J 1viJ O~ 815 "'1l-l ~fl'lJlfl'tllllm l~tl'U~ljU llJlfl~~fl~tJ!~tl'W tl'U V1V'W Ifl olj 

" ,
'J~fl'lJU1l'Q~Vtl~i'W'li1~ 5.33-0.92 11l\9l'J 'J.'YI.fl .., 

" l~ 'W fI"tl ~{y1'U 1f1" tl ~,,~ ., ~ lflfl ~1fllYitlfll 'U 11'W I'U\9I ihlfl tlfl 1'U fll'l1"~ 'J ~ fl'lJ'U 1 

{Y ~{Yfltl~i'U!~tl'U\9ImflllJJfl1l'Q ~ tllyiltl'lJ 3.55 111\91 'J ~ 1flYi'tl~fI"tl~ cu q 'U q 

" , , 

I~'WfI" tl~'U 'W 1fl l~ fllj~'UU 1tlV~ i 'U l'U\9IfI 1'Ufll'l1" ~U"'11'11 mh'U 1i.J ihelltfl tl., 
" , 

'Vl1U'W'J 111tl'lJfI"tl~fll'J 11flflll"'1tltlmi'YI~I" ih ~fl'lJ'W 1{Y~ {Yfll'Q ~V'J 1tll~tl'U i 'Ul~tl'W \91" 1f1lJi.h ~1I 1ru 2 cu cu q q 

" , " 
'J ~fl'lJU 1'Y1~1"i.J 1'W flm~'YI1~rJ~~111 'YIvljfll'J!!i.J'J N'Wli'tlV lflVJJfl1 i fl"'I~V~ 0.00 11. 'J 'YIfl. -ff1'W 'J ~fl'lJU1 

" , " 
'YI~I"i.J1'Uflm~~1'U'YI~lm)'Ufl1iT'WJJfl1'Jui.J'J~'W:lJlflfl11 ~tl fl~U~ -0.33 11. 'J'YIfl. ~i.J1flU1'J~'Wtl~ O~ 

I "", " ,.. " 

0 .03 11. fl'YIfl. ~,j'l'U!~~iJ~~ ~~'I11fl{y\9I" 1l,,~'WiYV'Utl~lh~'WU1,,~JJfl1i.J'J~:lJlru 0.5 11 ('WiYV'Utl~U1~'W., 

" ,


U1"~'Utl~'lJ~!1ruri111'Y1V\9ItJ'U'lJ'Wi.J'J~:lJlru 1.5-3.0 11l\9l'J, Hl~V'W) lm~ 2.00 11 ~l'11i''lJrJ~'YI~I''~l'Wrin., 

1'Y1 tlll"~~l'W'YI~lm)l-l fl1iT'W\9I111~lfl'lJ({Y~V1 flltJ" (2534) )• 
" " "v 0 £i 0 

j;lf)~W~l!l'\Jl!l!lj;l~ 

V" " 
~1'\1i''lJ~fl'lJru~U1~'WU 1"~~1'WV'Wfl1iT'W thjfltJvljfll'Jftmn:lJlfllJfl Pramote Sojisupom (1990) tM 

Cl 11 Q.I 001. Q.I "" 0 0 <::!. I Q.I I Q.I v " 0.:9 Q cI 

fl'fl'lJ 1'U tlll" 1fl ~ 'J ~'UtJ ~ 'J ~ fl'lJ 'W 111"~fl'J ~ U{Y'l . .J 1'lJ 'J!Jru tJ11'W ~ ~1'W'lJ11 'J ~fl'lJ'W 1'U 'U"~ ~lflfllnlfI'J 1~'I1., 
" " " ", 

en nlltJfl~~!~'W U'lJ'lJ tJ~f1'lh ~fltJ'lJ M2 1~l-ll1 ~fl ~fl'lJru~U 1~'UU 1 "~~1'U rin1 'YIV'lJl~'lJ~!Jru tJ1 ~ih11 

~'W J1" ~ll'lJ'lJJ11~ V1~tl i 'W 1'W '11\1~ljJ1~'W" ~ '\1 \1~flf~ 'lJl~'lJ~!Jrulll'UU'lJ'lJfll !"~'lJ 1~'lJ~nru!ll'Uu'lJ'lJ., 
, " 

v.I{ylI(fl'Ji.J~4- 1) 'lJ~!Jru ri11 1'YI V\9ItJ'U 'lJ'U 'lJ1nru i.J1flllllU 11~1'W 'J~ V1 U,,~'Yi 11~tlU'11 "lIU iT~'W'lJl1 fl1 'J.,., 
" " 11 Y 

~ 'W ,,~'U tJ~U1'Y1~m1 'U ri11 1 'YIV 11l'UU'lJ'lJ v.I{ylI m~ II{YU 1~l-l ,,~ljtJ~f1'i.J'J ~fltl'lJ'I1 ~fl'YI1~ eJ1{llItJfl~ljfl1'lJ 
v 

!Jm 0.5 1'U (M2) U,,~ 1.0 1'W (K I) flU I '11 "1'W'Utl~U 111J'Ull'lJ'lJ'I1lJ'W1'W (cyclic motion)( Santi 

" " , 
Charuskumchomkul (J 988)) ~fl'lJ ru~'Utl~'J~fl'lJU l'Y1~m ~~ij'WiYvu l~{yfl'lJ~nrui.J1fl~11 lm~I'WlI:lJlfl. 


I 

http:J.'YI.fl
http:5.33-0.92
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" , " 
~'\.JliJtH.,jlrin'UOld (JcyJ'J ~ hfll~ihrj\'lJ-w (2533» ffl'l1 ~'lJfll1lJll~fWh'J'\JtJ'J'J~~'tJ'Ul~1'UU'U~mJ'Uu~~ 

~ ~ . 

" " 
Old 1'V'HJ'IJ~nrull'Ul 5A11'UlJfll1lJll~fWh'Jtl'U~'Ju~ 1.39-1.69 IlJ~'J i 'UlJ253 1 

I " . , 

~fl'hl ru~fl ~mhWOll I-vwl1'U lJfl~'U'\J'U Wll~fl (Swell Wave) ~~Hllfl'Vlff'fl~1'U tJtJf1lQV'J h1'~~)l.,j10ld 
, ", 

1 'Ywlll 'U ~ l'U l'\.Jl'tJtJ{I9f'U~lJlfl-vi ff'fl 'U tJmllfll1'U Ill'\..! fl~'U 1l1flYlff~~1'UtJtJf1lQ v'Jlln1tJ 1l~~~~1'U 'fIfl• 

", , 
1l~~~~1'UtJtJf1lQV'JI'l1UtJ mh'Jh~'fIllJ 'J~v~nmlJfl~'\.Jlll'U'tJ'J~lllru 50 % '\JtJ'JI'nn'Vl'JlJ -viI'l1~tHlI'U 

C1lJ~~'fItJtJfl1l1fl~'J~'Yl~l~(Sutat Weesakul (1992)) ril'Ufll1lJ~'J'\JtJ'Jfl~'Ul1mhf1ty (Significant wave 
'jJ 'jJ • I 

height) l1'UlJ~l~'Jll~ 2.4-8.55 IlJ'fI'J 1 'fIVlJ~lff 'Jff'fl-vi'IJ~nru'b'lv~'J'Umff~ li 'J'JlJ'J 1 'b'1'Viltl'IJ 8.55IlJ'fI'J. 

, 

~ 

", 
(mlJ1Vlilnfll'J (2538)) ffl'l1 ~'lJfl~'U'IJ~nru~l'U'Yl~lC1 U'U'fIl:u'Ul1'U lJfll1lJ ff 'J'\JtJ'Jfl~'Ul1Vfflf1rulJf11 

~ u 

.. 
m!:mnh 

" " 
m!:llffiJ l~l'U-eJ'U 'fIl:U'U1'U l~tJ'UfllJm~'U ;U~!:I~tJ'U~ 'J'I11fllJ1l!: I'll ~ "lflYlffi'Pi'~'U 1 'tJ'Yll'JIl1U tHLC1!:~'fI• 
tJtJflri'Yl!:lC1U'U 'fIl:U'Ull~!:lJ'I11fflJ'Yl'Jii'\.Jl~vm'tJ~4-2 Pramote So; isupom (1990) l~fffl'hll.,jtJlJ~1~,,~ 'I 

'\I q 'U <u 'J '\I 

"" " 
'\JtJ'J'J !:~'lJiJ 11l~!:m!:11 ffiJ 1'IJ~I lru Oll~'J'Jl 1l~!:'tl'IJ':h m!:ll ffiJ l'Yl!:IC1'11 ~fl i 'UOll~'J'Jlmji 'UYlm'11 U tJ 

~ 

" 
i'Pi' ll~!:lJm!:llff~lJYil i 11ln~m ~llffiJ l~tJVI'll C1 i 'UYlff'fl!:1'UtJtJfl'fl!:1'U'fIfl ~lJriYlff~!:1'U tJtJfl'tl'IJ i 'Uf'I~ 

0111'YlVlJYlff'Yll'Jf1l'J l'11~I'tJ~ V'Ull'tJ~'J~llJ q~f1l~ 'J!:~'lJfll1lJ~flll~::;'f1111'l1t1 ,rW'U -vi <Jil'Jn~liJ l~'UiJl 

lJ'J ,,!lJ'fI~1'U'fIf1lQ V'J i'Pi' ll~!:m!:l " l 'ffiJ 1~'fI~1'U 'fIfl'tl'IJ i 'U q~l

~ 

J'J ,,!lJ'fI!:1'U tJtJf1lQ V'J1l1 U tJ ril'U'IJ~nru~l'U 

"I ~ 

I " , "" 'jJ 

" " ~'Jll~:::Ylff'Yll'J~lJlJ"i 'fflJlJ H~~tJYlff'Yll'J'\JtJ'Jm::;llm.ll mllJl~l'\JtJ'Jm:::ll'ffiJ l'ff'J'ff~tJ~i 'U'lfl'J 0.2 - 0.8 
'1 'U q 'U 

. " 
IlJ'fI'J ~tJi'Ul-vi 1~tljj~1'ff'J'ff~ i'U'IJ~nru'tJlflOldIVtJ'Jlll'Yll'J~l'U ff~~ 'IJ(icyJ'J iJ 1 'b'flm illJ1\'lJ-W (2533» 

~ ~ 

Q..t.::s~ ~ y Q tl1 ~ ~ ~ r;j !
~fl'hlru:::'Yl Nli 'J ru 1'Yl Vl i 'Ull'U 1 5A (m'tJ'Yl 4-3 )'tJ'J::: fltJ'IJ~lV'I1'U 'tJ'U VfltJtJ'J ~ll'b'V'U 9f'J11l'U'b''U 

11'U 'tJ'U IUtJ'tJ'U~'U ll~:::lJl1'U~'U ~l'Ull'Yl'Jf1ff~'IJ i'U 'lfl'Jri 1'1 1~VlJl1'U VflllfllJl'IJ~ V'U 9f'J'tJ'J::;fltJ'IJ~lVi'U 

'\1<\1 '\I q 

"" " 11'U'tJ'U frl'Yll()'JI'Yll'fll lUtJl1'U 'fIflH~ fl i mJ i''U 11'U 'Ul'J'fItJ'U'I1'Ullllfl 'Ul'J'fItJ'Ulll'Ui'U'IJ N 'Ul'J'fItJ'Ulll'U 
~ 

" & " 
~ . 


http:2.4-8.55
http:1.39-1.69
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•• 'JJ 'jI 

I'l:;: fH)'W l1:;:l1'W 1:JJ 1fUiiflflV1n~'lf1tln.:j'VI:;:I" !L~1fi fl tl'l 'lJl~"~ Ioi11l111 9$~1 'll 111'W ()~i''WI'l:;: nfl'UI'l:;:~nrimJ 1.. . 
& ~ ~ 

Clf~ 1'W~nllW:;:'llfl~l'l:;:nfl'WI'l:;:~nrimhu):;:ntllJJl1tl m1~ 'VI) 1tl ~'W ~'W"nf~ i''WI'l:;:nfl'W11:;:1im11Ul-A'W. .. 
. 
f111 

. 
1'W lJ ~ I 1W 'Ii fl ~ I'll 1):;: l111~1Vi fln I'll 1n~ 'lifl~U"~ IVi fl f)! 'll 11! 01 I! ,,:;: I iJ 'WI'll 1Yi I! 'W 1f1" fl~ ~ 1'W ij 

~ 

i.h :;:nfllJJl1tll1'W 'lf~1! f1:JJllJ~ tl'W l1'WtlfWfl{1~~l~tl'W l1'Wtlfll Clf"l~ tl'W-~111ijtl'W M'W tlflfl1{lJfliJlvJflf~ 
q ~ q 'U q 

lm:;:l1 'WtlfllvJfl{tiJtl'W 1~tl) 1tl":;:lfltl~~~ij 
~ 

• 
~ 

11'W tlfll! fl:JJllJ~ tl'W i.h:;: nfllJYl1tll1 'Wm 1tli''W'lJl~lm:;:l1'W 1 ~~lJtilJl1'W~'W~l'WtJ'Um1tl• 

~ ~ 
Q.I d ~ Q 

11'W ~fl flfl{1 ~il~tl'W D):;: nfllJ ~1tl 11'W ~ 'W i''W lJ H 11 'W () ~ l1 'W 1'lJl n :JJn:JJl'Wfll'l'W 

dc$Q.I.c:14 Q.I iJ 
(Argillaceous) tJ'W 'Wfln111n'Wntl~:JJl1'W phyllitic limestone 1!'VI'jf)~"lJ~1tl 

11'W tlfl 1 Clf"l~ tl'W-~111ijtl'W tJ) ~nfllJJl1tll1'W'VI) 1tl~~lJtilJl1 'W ~'W ~1'W· .. 

l1'WtlfllvJfl{lijtl'W tJ) ~nfllJJ{'Wl1'WD'W· ..""" ",

11 'W i''W! l1 ri 1ij1l:;: ij 1 m ~ ~f1~!! lJ lJi''Wl1 'W 1 fi'~) tJ tJ'j:;: 'VI 'W( an t icl ine)U"~ i''W 11 'W hi~ 'j tJtJ 'j:;: 'VI'W '1H 1tl 
cu q 'U q 

(syncline)hwijl!miJl'l'lfiJ~ IlJ 1fll 'VI~-l!miJl'l'lfiJ~~fln (porphyritic biotite granite) U"~l1'Wl:r~1fl 

11~-llJ if) 'l"ll~ I!miJl'l (muscovite-biotite gran ite)fl'W! I'VI'jnm;oi11~ri1~
~ OJ 

11'W e1flij ~l'llJ1'Wfl1f11Jlri1'W1l1t1!I1JU H'WlIm iJl'l ~~1'WI!'W 1fl"fl~J'Wl'llJl1'W e1flijll'VI'j nClffl'Wfifl 

11'W IlJ 1fll 'Vl~ lim iJl'l tlfll 'VI'j1! fl~95n1lm ~95n 11l'W!ln'W'llfl~1Vifl f)!'ll 11 101 1!":;:IViflf)!'ll1n~'lifl~ ri1'W. .. 
11 'W e1fliju 'VI'j n~fl'W 'lfiJ~~'W 1 J{!!t111'Wll'lmJ1 '111~ l1WW 1l'l"~ u,,:;: ~ltll!~ fl1fl'j 1'lGJ1 

'jfltll~fl'W1wl1fl1Jlri1'W 111 ill mJ1u H'W 11'l:;:1'W flflf)!.Q tl~m .wfl-I'l:;:1'W1'l f)!.Q tl~1Jl 'j flm~fl'W~ 
U OJ 

n1m:JJI'l'j 1whtflflfl1'Wml1"~ ij'jflm~m.J1'WM'WlIfl:JJllJ~tl'W!I'W1tJ'j~:JJlru NIOE tll1tJ)~:JJlW 10 

nhl:JJI'l'j ii11flflfl'lfllJ ij'j flm~fl'Wl! 'W 1 N25E I'lH'j fltlifw:r~'llfl~l1'W!lfl:JJllJ~ tl'WI!":;:M'W flfl{1~~l~tl'W.. 
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. .. 
~fll'WU'Yltl1i'Jwl'YlrJ11t.JlJ~nWUt.J1 5A(~'J'l.Hi 4-4) ~~'l.h~tlUlJ ItJ~1mll'ni'l~11J1~1"1t.J11t.J. 

..;J 
~~ 

.. 

~1t.J II"~11 t.J1I ~'l ~ 111l~1"1t.J11 t.J ~1t.J ~~ i~~1 'i11tl'lfU'lil'l '11 ~U'J'W'Jt.J'UU'l~~ tlUt.J tln~m lV ri1t.JtJl" . .. .. .. 
1J1~1"1t.J 11t.JU~'l 'i1~ I~~ 1~1tl'J uvu~ tl 'Jumwtl'l1 ~u1 'WH,)l'l"1 'II U'l it.J11t.J tJ~:IJ1WU"~fJWfll'W'UU'l~1 

.. .. .. 
1J1~1"1t.Ju,)"~'ll'iJ~'i1~! !~tl,)Ntit.JUUtlltJ~'U m;tilJ~tlElW~'ll'iJ~'Utl'lit.J 11t.JU11tJl" ... 

!!'\1 ri'ltJ l1J1~l"1'U11 t.J ~1t.J 
" I V SI JI 

tltltl!~'U 2 'll'iJ ~fitl!!'11 ri'ltJl1J1~l"1'U ii'J llJri11~l!m~! !'\1ri'l~ l1J1~l" It.Jit.J 'Yl'J lV. 
" I " ". I • 

l! '11" 'ltJ l1J1~1"1 t.Jii'J llJ" 11 tJ 1 f1" 11.;jt.J ii lJ~nw ii 'J llJ 'll'1 Vrl 'l 'Yl ~!"~It.J ~ d't.J tl tl tl'U tl'lth11 'Yl V. . .. 
lJ~nw U l!fltliY.:l'\1t.JfI'j u,,~1J1 'l ri1'U 'Utl'lUl!flUi' ~ fllJ II"~Ul!fltl ~~!Vi 'l'W 'J ~ tJ llJl~1"ri1t.J 1 mu 

" u 

" JI" " • 

1t.JlJ~! 1wiJiitJ~:IJ1w t!tlVl!"~ i~~ l!~l1:lJ1tltlil~ 1~~ 11'11" 'ltJ llJlm"1'UlJ~nwii 'JllJ 

~ 31 ... • ~ .! ' 'I'" _ I ''I- I 
'll'1 Vrl 'l ~1t.J 'Yl ~m ~ ~ 1t.J tl tl tl 'II tl 'l tl1 1 t'Yl V9f 'l tlV tt.J II t.J 1'Ut.J1t.J tllJ 'Yl ~!" ~llJ~ 'l'U m lJ 'J ~ tltllJ ! lJ 

" 
~lVtl'J 1~ 'VI 'J lVl! ,,~~t.J!'\1iJV1~'l~~~11~1tit.Jm; J11Jl~1"ri1'U1'\1tUI~'i11tlit.J tl'J1~'Yl'J1V ~ .. " .. u 

fl1l11iitllJ,j!tl'U 150 !11~'J tJ~:IJ1wtJlmnt.J!tlW~~'lI1~ 5-30 "lJ .11/'ll'l1. 
.. .. " .. .. . 

l! '11" 'l ~ llJ 1~1"1 t.J it.J 'Yl'J lV'll'lV'I11~ !~ t.J l! '11 ri 'ltJ llJ 1~1" 'J ~ ~lJ~t.J lhtl~tltll t.J 
.. . . 'U 

it.J 'Yl'J1V'll'lV'\11~iim;1t.J l!t.J 1'Ut.J1t.J tilJ'll'lvrl'l'VI~m lJ~nwUl!f1tliY'l'l1 t.JfI'j O'lUl!fltl~~!Vi'l'W'J ~ fl1l11 ..." .. 
'11 t.J 1'II tl'l it.J 'Yl'J1V 1~V~11tJ 1:U!tlt.J 5 !11~ 'J ri1t.J i mu'i1~ i 11~l~~tltllt.J!tlW~tJ'J~:IJ1W 1-2 "lJ.lJi'lf11. 

.. u " 
SI " I )J , " 

Ul'I" 'l~ llJl~l" It.J 11t.JI1~ 'l tJ~ 11 1ru ~ l!! "~f1W fll'WtJ lii 1 ~1 t.J !!,),,~.;jt.J ii 'i1 ~ ~ t.J tltl tilJ . " 
)J r " tI 

~fI1'Wtl'Yl tl1i'J Wl'YlVl it.J 11t.Jii'WlJ 1 t.J"J~nw iJtJ'J ~tltllJ i tJ~1V 11'U tJt.J'll'~l'i'l~ 'l!m~'ll'ml'll'lJj 1111 it.J
q q q q q q 

~'ll1t.JlltJ'J (Metasediments) 11t.JlltJ'J !m~11t.J'eJfliJ ~'lri1t.J lmlj!1Jt.J11t.Jl!tl'JiJ~ 
.. .. .! 

it.J ~ 111 t.J ~t.J tJ 'J ~ tl UlJ 1 tJ$l 1V'l!~ 11 t.J ~ t.J 'J l'll''lJj 9f 'l U~ 1 t.J lJ ~nw Ul!fI tl f~ 1J iJ 

')'l'l11~~ 'l'U" 111"~ 11t.J~t.J 'l!~~ 'l~'llJ~nW Ul!fltl"~~ Ul!fltlfl1t.J tll'l1 "'lU"~thfltli'~1JiJ ')'l'l11~~ 'l'Um 

" "" " ~ l1J1~l"i t.J11 t.J ~t.J'l!~'Jl'll''lJ1iJ11l'i1lfll 'WHf:ll'l11tl'J tlVI1~ tl 1J1'lUl1'l111~ l11ltltlil 100 "lJ .11/'ll'11 11,) 

d ~ : ~ lfI 1~ lfJ ~ 9J I1.c:S C.

l~mll"vl'11t.J1tJ'J~l1lW 20 "lJ.11/'ll'l1. flWfll'W 1~V'Yl1 ttJ 'll'tll'J t~U~l1fl1l11tl'J~~1'l~'l ~1t.J'I1t.JtJt.J. " " 

http:l~~~11~1tit.Jm
http:5A(~'J'l.Hi
http:t.JlJ~nWUt.J1
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30-50 IlJ~'l 

, .. , 

~1'U 11'U'YI'llt1 11 'U~lJ 11'U m 1~lJ'U1I"~11 'U'YI'llt1l1~~ c1f~Il~'Utl1t1'lJ~nUl fl~1~f1"lJYi'U'Yiri1'U1'Y'iUj'Utl~
q u .. .. 

II 'U 1f1 "tl~~~'lJ~I 1Ul ~1'U ~~1'U tltlflll"~ ~~1'U ~fll'i~ !I~ih!fltl,,~~ '1 iJ~'U ()~ihlfltllijtl~ ~~'l11~'f1'~"11(1~
'" '" 

'lJl~'lJ~nUl ihlfl tlfl1'U fll'l1 (I~' 'U'lJ~nUl ~1'U~ ~1'U tltlflfimhfltlf~fliJlI"~ ~~ihlfltlfl1'U l.u tI~ ~~'l11~ 
'" 

v "" '" , 
'f1' ~'Um tJ1'lJl~1(1 , 'Ui'U11'U1'l1 ri1.u ~~ 'l~~lmtltll!~fl 'ltltl~ tl'l~'l111~i'U11'U'l1~ tl'.itltlltitl'U 1I~1l1tl~ ~1fl 

v " , )I 

'ltltlll~ fl 'l tltllWfl' 'U i'U11 'U.uij ilJlJlflll(l~iJfl 'llJ~tlI'i1tl~n'U ~1'"''llJ'f1'llJl'l()lfl'lJnfltJ1'lJl~1(1 H'l~lJlfl 

.. 
IlJ~'l ri1'U l'U'lJ~nUl~1'U~~1'U~fl~~1"'tJ1'l.h~lJlUl 1-5 (I'lJ.lJi'l1lJ.Yb~~'lJfl11lJ~fl'l.h~lJlUl 20-60 

" " " " 
i'U tJ111 'U II iJ 'l (Metamorphic Aquifer) i'U tJ111 'WI I 'l.h iJ 'l ~ fl tl'lJ~1 tl11 'U ~f111 f1lJ 

1'lJ~ tI'U -~ i 11.u tI'U '1 ~lIri11'U~'f1'(Schist) YJ" '1 m1(Phyllite) f11tl{~ 191vlll(l~11'U 'l1'U1'U Yl'lJtlVl 'U'lJ~nUl 
'" 

~tl~~ihlfltl(l~~II(I~B1Ifltlfl1'U fll'l1 (I~ i ~ tI~1 i iJl'"J1tl~1 'UlflUl en 1-5 (I'lJ .lJi'l1lJ'Yi'l ~~'lJm1lJ~fl 'llJ 

Ifl'U 50 IlJ~'l .. .. 
i'U 11111'U II m tJ ~ ~~ijtl~'lJ~nUl 'l ~'l111'1 B11fl tlfl 1'U fl1'l1 (I'll! (I ~B11fl tlf~iJiJ 

" Iii" 

tJ1'lJlm(l'Yi 1~~lfl11'U IImtJ~ ri1'U1'l1 ru 'l~~1flfll'l J:-loW'I'Utl'l11'U IImtJ~I'Vi1'11'U IYl'll~\l~'I1'U ~'I 'l~iJ~lJlUl u q 


y .. 


tJ1U tl tI ri1'U 1'l1 t1j' lJ I fl 'U 2 (I'lJ .lJ/'l1lJ .ll(\~ 'lJl'l IIti 'I tll~ ~ ~1lJ 1 ~tJ1m tI 

)I " " )I I " 

i'U111'lJl~1(1'lJ~nUll! 'U1 5Ari1'U lm1i~~I~'Ui'UtJ1'Yiijm 'I~'U (Confined Aquifei') 'l ~~'lJ111 
)I'" . Y 

'lJl~1(11'U i'UtJ1'lJlm(l'Yi 'll'lJrilJtJ-liJ 'l ~lJlUl 1-10 IlJ~ 'l ~lm~~'lJ~1~'U 1I(I~ijVlfl''YIVl fll'.i' 'l1 (I ~lfl~~1'U 
q .. ", 

~ fl , iJ~~1'U tltlflll(l~'lJl'l'lJ1I!ru ~lfllYi 'i1 tl' iJll'i' 'l ~~'lJ1111 'Ui'U n~11'U11iJ'll'U'lJ~nUl ~1'U \9l~1'Utltlfl fitl 

ihlfltlf~fliJll(l~~'IB1Ifltlfl1'UI.utl'l ;ij.n11~'f1'~'Um tlciiJ'l~lJlUl 1-5 IlJ~'l ~lm~~'lJ~1~'U ijVlfl''YI1'1fll'l
'" '" 

11 'l1(1 i~tI~1 '1 iJ~lfl~~ 1'U ~ fl '1 iJ~~1'U tJtlfl 1I(I~~lfl1ln1tl 'iJl~li'Ul~tl1n'U ri1'U'lJ~nUl~1'U~~1'U~flfitl 

B1Ifltl(l~'II!(I~ ihlfltlfl1'U 'l1(1'1 'l ~~'lJ ~~tlV~fliJ'l ~lJlUl 2-10 IlJ~'l ~lm~~'lJ~1~'U ijVlfl''YI1'1fll'l' 'l1 (I
'" '" 

• ",., $I 

i~tI~1' iJ ~lfll'l1'i1tl1iJll'i' ffl'l1f'lJ'l~~'lJtJ1'lJl~1(11 'Ui'U11 'UiJ'U'l1~'Vi ~'f1' 'I1'U'lJ~nUlB1Ifltl(l~'I 'l ~~'lJ111 
~ q q 'U 
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" • , iI " " • 

U~lJlru 'l(h~ I lHU~llUI'VilJl~lJ V'llll1 ~ ,:nhtl1~l~1'lJ u~nruu ri1'lJ 1 mylJl1l1fl111rJ'lJ~~ fl~'llJl 

1l~11 lHl9flJ[l'llu1¢i~'lJflf1lflmlt;'1'lJ'H)tIll~fl 'HWIWfl 11!e:Jie:J'l11'l11!e:JhlH l'lJi'lJ-H'lJll~'lIl~~'.iVJ'.i'lJ.. " .. . 
" 

'IJ e:J'l m 1~'Yl '.i 1tI'1 'lJ i'lJ -H 'lJ ~1'lJ 

fl1'l1,r~11J1m~ 
" ", 

fll'.i 1 i'111U1~1~U~nru~llJll 'lJ 1 5A -n'll1lJ~ 1l~1i'1~e:Jfll'.i e:JU lflflu~lflfll~ tIlll VJl~m.i1t1'll'lJ. 
. " " " 

'.i l'll'fll'.i li'lJ mlJ'Yl~VJtllm 1'i'.iru 1l~11l1~ '111'1 i'1~e:J fll'.iUnflfll'vht1'lJ 1~tlU~nruU 1l~ij'ti mJ1~l~-n'll1lJ~ 

45 'tie:J (1J 2532) 

.. 
f1w.fl1'vn.htl1m~ 

q 

" " " " I ,

fJrufl1VJ111tl1~1~1 'lJi'lJ111~1'l"l1'lJu~nru u'1i'I~mJu lflflUnflfll~ tlf1l1'lJU~lJlrul11~fl~~'l 

In'lJlJl~'.il~lmfl~lJ ~'l1'lJU1'lU~nru't'luU~lJlrul11~mY'lfl11 20 iJ~~fl~lJ!~~'.i f1rufl1't'1J1U1~1~1'lJ.. ... 
v " ,v. " 

i'lJ 111~'.i lU~lJ111U1'lU~nru ~llJll'lJ1'll'1 tlN'l'Yl~m~lWhfl e:J-ff 'll1'lJfI'.i ~'l111~ff 'l'IJm 1l~'t'IU111fl~e:JtlO'l. 

. " 'jI do 0 Q,.I do Q,J d 

'Yll'l11 n1'l'll''lJU'Yl !ff'lJ'Yll'l'Ylff1f1 tylJ~'l'lJ 

'Yll'l11 ~ 1'll!~'lJ ~'lJ l1lJltll~'IJ 4 (tl'lJ 'lJ1't'l'll''.i Ifl'EJlJ) l~lJ1l1flm 'l1'Yl't'llJ111'lJ fI'.i ~1'lJ ~'l111~1 'lJfl1f1 . 
~~1'lJ~flll~~fl1f1 l¢i l~l~ihlfle:J~~1JiJ ~'l111~ff'l'IJm ~l'lJ~llfle:Jm~ lm1ilul~e:JlJ lt1'lnU'Yll'll1n1'l 

l1lJltll~'IJ 1 'lJe:J'lU'.i~l'YlfflJlml9ftl 

" , 
ff 'l'IJm ~1'lJ ~'l'l11~iJ~~1i1l!~~ 'lJ '.i 11l11ffI U-ff'lJff~~~llfl mlJe:J'l'lJ'.i 11l11ff . 

ff 'l'IJm ~1'lJ ~llfle:Jm~1my I~tlU'll'ltl~'l'Yl~ m'IJe:J'l ~'l111~ ff'l'IJm IUU'.i '.i 1lUnU'Yll'l11~1'l1l~'lJ ~'lJl1lJltl 
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CLIMATOLOGICAL DATA FOR THE PERIOD 1956 - 1965 

Sration SONGKHLA Elevation of SlaltOfl above MSl meters 

Index Station 48588 Height 01 baromel8f above MSL meters 

Lamuds (J7" 1i N Height 01 thermometer above ground 1.30 meters 

longituds loo·~E Heighl 01 wind vane above ground 18.00 meters 

Height of 13lngage 087 melers 

Jan Feb 

~(gSSu[e{1!lQ.O O[ 000 aba) 

Mean 11.80 11.16 

E.xt. Max. 18.90 18.27 

Ext. Min, 04.93 03.35 
Mean daily rang 

3.62 3.80 
IamlleUllUUICCa 
Mean 

27.0 27.5 
Mean Max. 

Mean Min. 
29.7 30.4 

Ext. Max. 23.9 24.0 

Ext. Min 32.8 32.8 

19.1 20.3 

Belali¥e ttllmid~ {~} 

Moan 75 .9 75.3 

Mean Max. 87 .1 87.6 

Mean MWi. 67.1 65.4 
Ext. Min 

47.0 49.0 

O£w: ~~Ol '-CJ 

Mean 22.3 22.6 

E:iilIlQlatico (mml 
Mean - Pan 165.1 171.1 

CIQudioes:sW-1Ol 

Mw! 6.9 6.6 

SIIO,shiofl [lU(atiQDfbr} 

Mean 258.7 255.9 

'llsibililtillmJ 

lIZll!LL..S.L 10 .8 10.4 

Mean 12.2 12.3 

~ 

Ere::lailioQ ~[ld E E 

Mean WInd speed II. I 10.7 

Max. wind speed 59 ENE 57E 

BainIaIl1mmJ 

MelIn 837 26.2 

Mean ramy days 9.6 4.2 

Greatest In 24 hr. 137.4 382 

Dayl Year 9166 2 1/66 

~\Jmb:er of ca:iS; ~.ill! 

I::IllZll 5.4 8.2 

Fog 0.5 0.2 

Hall 00 0.0 

Thu nderslorm 04 0.7 

Squall 0.0 0.0 

Mar 

10.53 

18.11 

03.93 

4.09 

28.1 

31.4 

24.0 

36.3 

19.7 

75.6 

89.9 

84.5 

38.0 

23.3 

194 .0 

6.6 

266.5 

9.8 

11.9 

E 

8.6 

67 E 

45.5 

5.2 

148.2 

18/83 

7.7 

0.6 

00 

3.0 

0.0 

1957-1 9&5 

1973 -1985 

"¥ May Jun Jul ' A\l9 

09.16 08.25 08.53 08.55 08.71 

15.32 15.08 14 .93 14.21 14 .40 

02.43 01.15 02.97 02.56 02.80 

~.16 3.87 3.47 3.44 3.63 

28.9 28.6 28.3 28.0 28.0 

32.6 33.0 32.8 32.6 32.6 

2~ . 3 24.5 24.1 23.7 23.9 

38.2 36.5 36.2 372 362 

21.0 21.8 21 .0 21.1 20.8 

75.6 n.8 77.2 76.9 76 .1 

91.6 92.5 92.0 92 .0 91.4 

63.6 63.2 61.8 61.5 60.3 

43.0 39.0 38.0 38.0 34 .0 

24.1 242 23.7 23.3 23.1 

179.6 158.1 140.4 148.1 158.5 

7.1 8.2 8.4 8.2 8.4 

2~.5 2~.1 204.0 212.5 211.5 

10.0 , 1.3 11.1 12.7 11.0 

12. I 12.9 12.7 12.3 12.4 

E W SW SW SW 

0.5 H 5.0 5.2 5.8 

~O ENE 69W 70WEW 46WNW sow 

I 
"/2.0 120.9 101 .0 103.6 97.6 

7.3 1.t.0 12 .2 12.6 12.8 

8"UJ 106.1 65.3 80.5 96.3 

'" '6 8176 17/67 16/59 12172 

7.0 1.7 2.0 4.5 4.5 

1.3 0.4 0.6 1.0 0.6 

00 0.0 0.0 0.0 0.0 

10.9 20.3 14.8 13.5 12.5 

0.1 0.0 0.1 0.0 0.1 

Sop Oct Nov Dec Year 

09.20 09.94 10.41 11.17 09.78 

15.75 16.02 16.44 17.98 18.90 

02.27 02.84 04.31 05.21 02.15 

4.0 7 4.18 3.87 3.60 3.82 

27.7 27.2 26.8 26.7 27.7 

32.2 31.1 29.6 29.2 31.4 

23.7 23.7 23.8 23.9 24.0 

35.9 35.2 34.4 33.3 38.2 

21.0 20.7 19.9 20.7 19.1 

n.8 81.6 83.5 81.1 77.9 

92.1 94.0 94.1 90.6 91.2 

62.2 67.8 73.5 n,6 65.3 

40.0 40.0 47 .0 53.0 34.0 

23.2 23.6 23.6 23.0 23.3 

147.0 134 .5 104.5 128.8 1829.7 

8.4 8.6 8.5 8.1 7.8 

188.5 179.1 159.6 178.7 2613.5 

11.3 10.4 9.9 10 . I 10 .6 

12.8 12.0 11.4 11.2 12.2 

SW W E c 

5.4 4.8 6.8 9.·; 

4Q\N.NW 47 NE 76 E 51 tNE 70 WSW 

, 
129.9 287.9 585.7 4L4.7 2078.7 

14 .5 21.6 72.4 20.1 156.5 

110.2 210.4 329.4 206.0 329.4 

20/84 21/ 63 20176 ..,;. ,I 20176 

1.3 1.2 1.0 2. 3 46.8 

0.5 0.7 0.1 0.1 6.6 

0.0 0.0 0.0 0.0 0.0 

13.9 15 .8 9.2 3.0 118.0 

0.0 0.0 0.1 0.1 0.4 

Remark : Sunshin DurJlion 

Ev~por;a 'ion 

~Ul: O1IJ~~UtlU;mJl 
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. .. .. 
1'U f11'.ifff)'hll ffl'.i 1'il!~lJ!~lJ'IJ tl~.yjlJ~ l'U ~l'U 'Vi 1W'b' v'U1i1'U flr~tj'Vi1Jil . ... 

'lJtl~!~tl.yji"*1J!f11'.iitl~Ufl1JlJ~"~ f11tlvi 'Ui:J'il'illJ'Uij iiu!mru 'lilJlf)~llJ.yjiif11")ih~lJlru f11'.i 1 ~ !m~'IJ'Ul~., . 

http:1~Vtl1'iltl1ffV~'U.yj
http:IJ~tl~ffl'11m'.ilJ~'U.yj
http:l~l'CY'Utl'.iU
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!~ tJ'IJ'Wci 1t1J11J'tJ ii'IJ'W 1f1!~n'f'l':l!dfl!litl'Un'Uf11'jf1fnH\JtN TAMS 1'W f1'j W~'il~iif11'jnml~VI! flHf11'j fltJ 

fltJflf1'j~ !dtJ-W'il1'j ru 1'il1n1~tlih~~.:Jrl'IJtJ.:J im.:Jf11'j. iJ~lJlru!~ tJ 'IJ'W1f1!~tJ1'WiJ'il'il,j'W. !!'f'l~!1m~'il~1~1'W 

~.ct • 'jJ

5.4 1'1if11'jf1fl~'j1.:J 

ill f11 'j n tJ~ ~1.:J! wn-w 'il1'j ru 1!~'W ~tJ.:Jri1'W ~ tJ f11'j n tJ~~1.:J 'U'W 'U n !!'f'l ~ f11 'j n tJ~~1.:J'U~ nl'J'll'lt1~.:J 
.J 9 '!II 9 dI II] !II ?I ' 9 !II""" '!II _ 1 .,.

'Vl~!'f'l C]f.:J !'Wf11'jntJ~'j1.:J'U'W'Un !'Wf11'jffn'hl1'IJtJ.:J TAMS IfI!!tlf1!~'Wfl!'U'Wf11'j !'ll'1'1if11'jntJ~'j1.:J!!'U'U'lJ'jf1~ 

!!~ ~1~f'U iJ 'j ~ i tI'll'tJ 'Vl1.:J~1'W f11 'j!nfl tJ~~ll1 f1'j 'jlJ.,j'1.:J!~ tI.:J'll'flt'll'tI t'li'\.Jt)~ ~111 f1'j 'jlJ!fl~ tJ.:J ~f1'j nmYll1 f'U n tJ. . 

~~1.:J 'WtJn'il1nifnii.,j'fl!~'WtJ1'11'-w'ill'Jru1f11'jl~l'Vlfl i'W! 'f'lVf11'j~mtl11'W !fltll ~'Yir;l.:J 1YH~l !~fl'f'lflf11'j1~ 

'" . . 
f11'jntJ~~N lm'h !~'Wf11'j 'lJfI 'f'ltJnu'W1'litJ.:J'Vl1.:Jt~'\.J!~tJ u'f'l~f11'jntJ~~l.:J!<titJ'W n'Wflti'W l'VlfltJflf11'j. 


ntJ~~l.:Jm'il-W'ill'Jru l!l1~tJ'Wnl'J ntJ~~l.:J 1'W ! m .:Jf11'jlJl'U~l'Yifl. nc111;jtJ 1'*!~flflfl!~mi 1f11'j'IJfI'f'ltJnU'W1 
~. 

~. ''jJ~ ~~ y ~ ~.c.I~..::i ~ 1.J 
!'j tJH1'W 1.1 'f'l~f11'jf1tJ~'j1.:J!'lJtJ'W 11'W'Vl.:J !fltIh'jtl!!'f'l~! 'j tJ'IJ'Wt'Yi fl! 'j tI.:Jl1'W'Vl 'j~!'UfllJl 'il1f1!!l1'f'l.:J (C]f.:Jm'il'il~lJl 

• SI " I 

'ill nf11 'j 'lJflfl'f'ltJ.:J'U'W 'Un ,~) ~'\.J!'f'l'W liflfl~'WlJl 'il~'fl'tJ.:Jii!!l1 c1.:JYl.:Jli!l1lJ1~~lJ iJ'il 'il,j'Wii!~ fl'IJfI'IJ'W1f11 'I1uJ'lJtJ.:J 
q qJ q q u 

. , ,v " 

~l.:JiJ'j~!'Vlff~ 1'W 1'WlJln u~iJ'j~!~'W!~tJ.:JU11 c1.:J'H'W li 'il~1'*1 'WnwYi l!<tifl'W'H'WYl.:J !!'f'l~!!'I1c1.:JYl.:J~'\.J!m,m~tJ 

'Vl'j1t1~'lJfI'f'ltJnlJln 'il~'fl'tJ.:Jiif11'j ~1'j1'ill 'W 'j1t1'f'l~!fltlfl~tJ 1 iJ !! 'f'l~'fl'fl.:J-W 'ilnru 1rl'f'lf1'j~'Y1'U~tJ# .:J!!1f1'tl'tJlJ~ 'il~• 

nl'Jnfl~~l.:J'U'W'Un !~'Wf11'j'IJfI!!'W1fl'f'lfl.:Jtl11n11 100 nlJ. n~1.:Jn11 200 ().:J 500 !lJ~'j l'VlfltJflf11'j. 
, , _I ' !II , , ?I '1,':.J

'lJfI 'il~~.:J rl'f'l~tJ.:J'U'lJ'j~lJlru U'f'l~ 'j~tI~!1'f'llntJ~'j1.:Jfltl1.:J!!'W'W tJ'W f11'j'IJfI'il~!Wf1!'U'W f11'j'IJfI !'W'll'1.:J'Yi'W'j1'UC]f.:J. . . 
'il~!~'W~'Wri1'W I'll uJ U'f'l~f11'j'IJfll 'W'li1.:J!~'W!'lJ1~.:J 'il~!~'W'H'W (~llJl'j\lihlJl1,*!{J'WUl1 c1.:J'H'W ~111 f'U!~m.j'H'W

u • 

Y r , I • 

Yl.:J ,~) !!'W1'Vll.:Jlit~'W 'iJ1~ m'j-W'il1'jru11~!'Y1fl i'W hV1f1t11,*!fl~tJ.:J~f1'jl1'Uf1!'Wfl!~ .:J'j~tI~!1mntJ~~1.:J.:J1'W 

http:t'li'\.Jt
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'\1~fl U~~ i~I'Y1f11u l~~!!lJlJ~fl~""l'\1m'JlJ 1'YlfJ""llJl'Jtl~i\~ 1~ l~mhfl1'Jrifl""~l.:J ,n14""l!lJ""1414 l14'J~fJ~ 

11~1~1'I1lJl~mJ ri114fll'Ji~1'Ylfll14 lC\~iJ11f1~fJ{f11'JoWll1'JOl111Jm)14fllJ""~";lfJ m'J1::11J141'Ylfll14 l~~~v.:J• 

., 
~ d ~ ~fll'J'lh~lJlOlfhrifl""~H1m.:Jfll'J'lJ14WI i 'I1oj{'jijfl11lJ~11J1fllJlfl 1'Vl 'J 1~ ll~ ~fl.:J lJ'j 1fJ~~ IflfJfll""'J lJ 

UfllJlfllJ1{J nmY.:J1'Ylfll14 l~v~'f1'fl.:Jii' um'.:J1114'Yl14. ~.:Jll::n1'l114~'JtJl1lJlJfll'JlJ~'I11'J lm.:Jfll'J lflfJ'J1lJ 
~ 

fll'JtJ'J~lJlOl fll'Jl1 lJlJ'I1 fJ1lJ""llJl'Jtlf1liiJ14 fll'J lfl fJmfffJ.,j'fllJ~lllflfll'JtJ'J::lJlOl fll'J 'lJfl.:J TAMS ~m14'JtJ~ 
~ ~ 

2-5 lJl ii'I1J14lflOl~1lli fJ1JIVifJlJ 1~ 

., . 
i 14fl1'Jffmn1m.:Jfll'J{'j '~oWll1'JOl l~fl'IJ14 1flfl~fl.:J~.:J1'I1~fll.wmfl.:Ji'lJ1~fl'IJlJlfl 250,000 fl14'lJ141fl 

'lffl.:J~i14 11141 5A IrlfloWll1'J Ol 11l1flfl1'JtJi'mhI114lJl'Yl fl~'J 111141~fl'IJfl.:JtJ'J~1 'Ylft' 11~~i~! 114 tJ~lJlOl.:J1141I~~ 
., . 

'f1'14'Yl14~fl'l1'l.i1ml1flfll'J~mn'IJfl.:J TAMS i 14 1f1Hfll'J{'jfl1w:h 1m.:Jfll'J i 14ri114'lJfl.:Jfll'J'lJflfl~fl.:J1tJ1fllJ 'Yi1 

l~fll~fl14n14fI~14 ll~i~l1mtJ'J~lJlOl 151l1l~~.:JlJtJ'J~lJlOlfhrifl""~1.:JtJ'J::lJlOl 800,000 ~114lJl'Yl(~11114il 

'Vl, ft',2540U~~fiflfl~'J1fll'Jl1~fl1tJ~{J14 1 flfl~rl1{""'11 i'j mlJ~flll'Yi 1nlJ 401J1'Yl) 

i14fl1'Jffml1~~l14lJl 111ijfll'jflrl11~.:J fll'J1J1Hi'mnmfJ 11~1l1fllf1Hfll'J~fl1IiJ14fll'JltJu~1 \l::. . .,., 
'f1'fl.:Jijfll'J1J1~.:Ji'mn fl~H~m{jfl.:J 1'lf14 fJtJmWfll'J'\.h~fl.:J fll'J'lJfl~flfl~fl.:JU1 fll'J~fl~llJflOlfI1'VlU1 fll'Jl1fl 

1'IJfl1'J nfll911::'lf1fJ~.:J~114";1fJfI~14 ~~flfl ll14fll'JtJi'lJtJ~ .:JflOlfI1'Vl~.:JU1fl~fllJ~H'l ~.:J ll::'f1'fl.:Jij~fl""'J 'J.:JlJ 

tJ 'J ~ lJlOl tJ'J:: ~11""~lJ i ,rUfl 

5.7 lJ'Yl""'JtJ• 

., 
i ' ~ d & 

f111lJ""14 ~~fl""fI1'VlU1fl~fllJlJlJlfl'IJ14 

oWll1'JOl1fl~1.:J~~.:J~.:J 

'Yll.:J~114ift'1m 'JlJU~1 fll'J n1'l114flU14 1'IJflfl1'JoW1l1'JOl 11l1fl1114 11~lJ1~fl i 14'J~fllJ""lfl~ 1'Vl'J l~f1fl• 

fI flfl m ~11J14 fl1 'J1""~lJ'Yl1.:J 1~14 I~fl ""1 fl~ I~ lJ Ufl'l1 t1.:J 'Yl1.:J I~fl fl 

1J1~.:Ji'fl'l:n i ,r1'l1lJl~""lJnlJ'J 1fl1~mfl 
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'lJU-:lflClU-:li'l1''JU-:li''lH~U'IJ'UWI 250,000 ~'U 'IJ'UWI'lfU-:I~ (~~tJ~ 5-2) 1m-:lf11'Jfl1'J'WI9lJ'Ul!1'lJ'lJ Integrated 

Development ~-:lii~-:lflClU-:lI~mJ yjll~U f11'J'WI'}J'Ullf'U~ffl1i1'JtlJtJ1flfl~1-:1"l !ICl:::I'IJ\Ol~\Olffl'l1m'JlJ f11'JOU 

ff~1-:1fl1'J i ~1'VlfliJf1Il'lJ'lJiI 'il'ilu'U~iimj ~-:lm'il ~fflJ ~ffl'U I'Vlfl1 'U 1Clrh1''U mJtI i 'U -:ll'U'I1"f1 1\Oltlmm:::-:ll'U'IJ\Ol. .~ 

tJ'J:::lJ1Ul 800,000 ~1'U'lJ1'Vl (iJ 'VUI'.2540) 1\Oltlih:::tI:::l1mOUff~1-:1 15 iJ 

Urh-:l I'J ~\OlllJtJ 'J::: I~'U I~U-:I f11'Jfff1lnf111lJI1J'U 1tJ l~fl1'J'lJtllti i 'I1'm U'lJflCllJ-:ll'U ~l'Uffl1il'JUltJ1flfl. ~ 
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a Q,I 4 0 GI Q.I " 
~ll1'J1H·H)1J'j'j'Y.!flhlllJhI'lJhll~ 250,000 ~hI 

d. G,.I.d 
(U1J1Jl~(J1fl1J'YI T AMS1~hlU) 

c 

~VlGJ.nON ~ r os AN D CCI"MlUHICA7IJ~ 

:1
fr:.? 

'< 

i 
~B~~l'l1 fl'J"'J"lJ 

q 

L[SENO 

f ....-r. •• 1,.. ~~H-U''':'' yc ,"$ ..w I : .. q 

T 
~ 
1<: 

C ~"1I1ca. ~"-r ,,.,A' :.. 
! 

SCI-EMAriC L"..,'OUT 

c! "-' ~ 

Jetty UUUt~HJlflU'YIl t'J"ellJ lU~1~~ 



. 

~ 

'IJ'YI'YI 6 

~UClih~tI~l1m'Wl'Wmh'l~m~fl'l UCl~l~tl1.u'fl'ln'IJf)~lJ1JfWlCl l!Cl~'l.h~l'VIff'\1Cllt1'lh~l'Ylff f11'.iffmnl 'W 
~ ~ 

'.i ~ tI~ nCll'ff'Wfl'l lli ffllJ1'.i tl'\11.u'mn •-u 1~ 'W fl f) 'illf)ii -u '.i~1'VIff-U '.i ~l'Ylffl~ tl1~ lliffllJl '.itlf)1'I1'W ~UCl ~~~ 
iI '" iI I 

ff'W 1'ilf11'.iCl'l'VI'W 1m'l f)l'jii 1~ 1'Wf11'.iffmnflf'lii~'l 1~lff'Wflfll'Vl'.i1lJ'YJ1'l~1'Wf11t1fll'Vl-U '.i~l~'W'Yifl1'.iij• 
~ .. 

f11'.i~ 'ill'.itu 1'\1~flffmn~fl -n'llmh'W'¥hntl1.u'fl'ln'IJ-U'.i~l'Ylff1 'VI tllfl'l lm~l'W-u'.i~l~'W'lJfl'llflHf11'.ilfl'l 

lY7fll-H'1m 'l f11'.iffllJ1'.itl~lliJ'Wf11'.iffmnl 'W '.ilt1Cl~lfltl~~fl 1~ 

-UjlJ1tuUCl~'IJ'W1~!jfl 

2) ~-UU'IJ'IJ lflHff~1'l'IJfl'llflHf11'.i~fl1'.i'il~l~'W 1'W!l'W1 Intergrated Development 

3) l'Ylfll'W lClVm'.i'IJ~!!Cl~m'.iriflff~l'l~l~!'\1lJl~fflJn'IJ'.i~tI~nm'l'U-U'.i~lJltuUCl~'.i~~'Ul'Ylfll'W lClV'lJfl'l• 

6.2.1 'lh~!~lAl~tI'n'lJ 

1) fffll'Vlf11'.i l-U~tI'W! !-UCl'l~l'W!ff'.i£l5Ifl'il1Clf)1'W fl'WWlfl~ fl 1 -U 1 ~tIl'il 'Vll~1'W ri1'W.tJjJfllfllfll~tll'fi' l!Cl~lfl 
. .~ 

l~tI~~l'W flflf) rifll-H'lfl~Tl11lJ ~ll~'Wlivi'fl'lij'YJ1'l aty'il'.i'VI1'lUll~lJl~hJ'\1 jfl1li 
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.. 
2) tll'jriflff~l~1f1Htll'jflflflflflm:;'il:;ri~Vl~~fltll'j~1'JJ'U1'Yl1~f11'Umnllfi'il ff~fllJ ~fl.t:JlJmflih11fl III 

fl~l~I'j 
.. 

3) m'j'il:;I~'U~'Wl1'Utll'j~hiJ'Utll'j 1m~tll'jiifl~1~'il~~~~ 

.. .. . 
4) 'l.h:;I'Ylf11'YlUfl1'j 'il:;iilJ'YliJ1'YlU~:;ll'U:;~t?1m~tll'jii fJth~ I 'j lJ1fl1!flUUr1L'l1'U 'l'Ull'U:;I~l'IJfl~~'U-Yl 

I~fl~'illflmf1'l.h:;1u'lf.w 'illtl1 flHfll'jlJi f1~lnflm'Yn:;'l.h:;I'Vlf11 'YlU U~I~'U'j :;f11J.tllJmfl ~~fI'J'jiilJ'Yl
~ ~ 

_I f$ dQ ~ 
6.2.2 ul:;IYlU'YIH....1W'I1[JUn 

1) ll~lJ1Wtll'jffW'il'j U~:;'IJ'Ulfl'IJfl~11fl'IJfl~.f)lJmfl 'l'Uil'il'il~'Uu~:;1Il.J111!lJl~'Ufl~1~ i 'j 
u ~. 

2) ll~lJ1Wtll'jffty'il'j U~:;'IJ'Ulfl'IJfl~11fl~1~lJ~fl wvil11fli1~rl11l~ 


3) milJ '1~lJ~fll 'j 1m~tll 'jflflfl flfl m :;u~ :;tll'j UfllJi'lJ'IJ fl~ tlrilJfifi'1~I~U1.,j'fl~ 
. . ~ 
4) fillJ~tl1'j-YlmlJ1:;fflJ 

5) 'jllUlJ'lJtll'j~I'JJ'U l~mlJ1:; fflJ mru1flHtll'jflflflflflm:; Irlm-Ylll'lJn'lJ 1 flHtll'j ~'Uh.J.f)lJmfl 
~ ~ 

6) "tl£lW:;fl~ffl'l1m'jlJ~mlJl:; fflJ i 'U1'IJ~fl~ffl'l1m'jlJ'lJfl~1m~tll'j. . 

. .. . 
1) Vl~m:;'YllJ-Yllfifl~'\.J 'illfl1m~tll'j'YI1~f11'\.JtllUm~ ('lJ'\.J~'U 'lf1~'\.J 'lflUH~)'il:;iilJ1~'jfll'jfl~l~ i 'j 

~1fJ ~ d d 

3) lJ1~'jtll'j!ltl ~'IJ 'l1'jfl~flVl~m:;'Yl'lJ'Ylfl1'jlJ 

4) fil'l~~lU~~fl~ii 

~ ~ .. "" '1 '" '1
1) mllJ~lJlJ'\.J'YI1~fll'\.Jm'j£llf11ff~'j U~:;'Yll~tll'j 1~'U'lJfl~ ~m ~tll'j~I'JJ'\.Jl IflU'j1lJ 

2) Imri~'Yl'\.J 'il:;lJ1'illfl1mri~ i'l1'\.J 'jllU'lJ'lJ'lfl. ~ .. . 
3) tll'j1Iml:;l1'm:;um~'\.Jfffl 'l'U 1m~tll'j~~U~I~lJ1m ~tll'jtll'jriflff~1~1"':;tll'j~11iJ'\.J~1'\.J 

. .. 
4) tll'j1Iml:;l1'fI"nlJli1u~ 'illtl1m~tll'j11~f11'\.Jl'YlfliJfI tll'j!~'UU~:;ffm~m'j£l!fi'il 

5) 'jllU'lJ'lJfl~rlmtll'j'lJ~'I11'j 1m~tll'j
~ 

http:tll'j~I'JJ'\.Jl
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'lh~1~lJ~~tlril'Jm':i ll~ij tll':i'Y11tll':iffmmYhH~lJ i 11'~tl~~~lJ 1t7tli 11'1n~fl11lJm~ ~1~~tlmllJ1iJlJ1'!J 

l~'IItl~1m ~tl1':i ntllJ tll':i~11'l1lJtll':i 1l~~ i lJ ':i~'\"r;i1~tll':iyj 1l1':iUn'!J':i~1~lJtll':iffml1i~tJ'U1~'!J':i~1~lJ~ 

ffllJ1':i 1J~11'l1lJ tll':i 'II hIllJ OlJ1'!Jl~ 1t7mff~lJtll':iffmmH'tl'lltl~1m ~ tl1':i ':i'!J~ 5-1 ff':i'!J'!J':i~!~lJ'I1"tl~ 
OJ • 

fl 1':iijtll':i~ l!'l1lJ tll':i !~tl111'ffllJl':i IJff~'!Jfl11lJ!iJlJ1'!Jl~'IItl~ 1m ~ tll':i 1~tJ':i 1lJU~~ 'lJ'Yl'U1'Yl~mlJ1~fflJ 

'IItl~'!J':i~!'Ylf1'l 'YltJi lJ i m ~tll':i~~tlril1 l~i~!lllJ 

o '1 gJd <d ~.d. ~ "1 ~ g) ~ g) ~ rI ~ 
ffl':i11l !'I1lJ'jltJ~~WtJ~lJltl'lllJ !'Y'lt)1l~'I11fl11lJ!UlJ l '!J l~'Yl~'Yll~~llJ!'YlfllJfl !f1'':illlf1'lffl'l':i!m~tll':i !,:jlJ 

" .
'IIU~1fl Htll':i 'IItl'lJ!'11l'1tll':iyj1l1':i ill lfl1':i ':i 1lJ!iJ lJ i fl H tll ':iyj\PJJ hIl.w lJ-n u ~~ ':i 1lJlJ1I'1':i tll':i ~1~"l~m·m 
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I . nlm.HhJ'ULLu,w\lv ·nJ~lJlw 

nl':i'\l'Uff.:Jl'UlrlnUn::lllJillfl 
'II 

Q.f ~ d1"2. nn~W:: '\IV.:JI':iVun :: '\I'U1"'V1 'If 

I. I'Vlfll'U In/j~ml1t;; 

2 . .fJVlJM1UillVfl'U-i'U~ 
3. ~"m1lJn1lJ1':i()~1'U 

lfl1m ':ilJ'\I V.:JU ':i:: I'Vlfll~1'\1V-3 

I. GUU'U'1J/'\I 'U 1" 

2 . MtlU':i::nV'lJ'\Iv.:Jnl':i~VJJ'U1 

3 . nl':i'I.J~'I1l':i 

, 

I . U~lJ1W':i1Ui~ 

2 . U~lJlW':i1U~lU 

3. fil,j1Iii'Unl':i 

I . 1,rm1lJi1lJi'iv'PiVnl':iftn~1 

2. i1lJ1{J'UnlJl;n1'U n~'jJ~VJJ'U1 

lflHnl':i (Consortium) 

i~'U 

I . nmu~u'Uuun-3'\1v-31m-3 
" ~ 1n':il-3Ifl':i~!n~'\IV-3 nn 

2. U'l1"-3I~'U'VJ'U 

....L-______---1.~1 
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'U ':i''HlnJ.Hl'.i'IJ 
q 

1. fl11fhnm~£I1n'U1fl1..'l fl11 fH) fl tl VI fl1~ 

1.1) VWW'Vl111~l\OJnri1'lftl ""lJ'Vl'Vl1'U.fl1'Vl 
"I q 

Itlfl""1'j11'j~flt.l'Ufll'jm)'U""1'111i'lf1ifflm'jlJl~t.l.fl1fli'lf1 

1.2) TAMS & RRNA, Preliminary Survey Report - Kra Canal Complex, June 29,1973 
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