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a1.:J'VIU1 b U'W ___ -- __ ;-____ -- ---- -_( 'VIU.:Ja eJ ~ 1U1~ tl'lJ'Vl~eJ'VIU.:J a eJ ~ 1U1~ nu€\ b~ n'V11eJ 'ii n a'lJ eJ .:Ji)'lJ 11°111fl1CJb'WU1~ b 'V1 Pl'Vl~eJ 
~'Wuu1P11-rjjma 1'V1CJ) ________ : ____________ b~:w !Pl 1:w '11 u1'Wb1'Wfi1~1-:ia 1.:iV1u 1,!'W1 VI bbn ~i 1 ~1.:i ~ -ru ~1.:i~ ~#\el .:i el el n 

1 u ba~~ru b1'Wfi1~ 1-:i a1.:iV1u11P11:w bb uu~N'i1~1.:i n1V1u~ 1 VI bba~ N'ru~ 1-:i 1P1 na.:i~~ ~n 1~v111P11:w b~el'W 1 'lleY'W b~ mnu m 1 
" " 

1 if ~1mba~n1'~1 if~ub~ufi1~1.:ia1.:iV1u1'1u ~.:i~ei 1 ud 

ct. <9) ~-ru~1.:i~ ~ 1 if b~'W fi1~1.:ia1 .:iV1u1'1 u b ~ m ll'Wfi11if~1CJ1um1u~u~.:i1'W m:wiK qi qi 1 b vh'1u 

m n r:J-ru~ 1-:i 1if~1CJb~'Wfi1-.ij 1.:ia1.:iV1u1V1~ei?i1'W 1~ G'i1uV1~.:i'll el-!! b~'W A 1~1.:i a1.:iV1u1'1'W 1 'W'V11.:i ~ur:Ji 1..ij1.:im~~ ~ b~CJ n 
" " b~'Wfi1~1.:ia1.:iV1u1,!'WA'W~1nr:J-ru..ij1.:iV1~elu.:iR'ubm~1nV1~nu1~num1-rub1ufi1~1.:ia1.:iV1u11~Vi''WVi 

" .d_ V I II .:::I II VQ.I II II CV 6f II I .:::it. I V I ii .d_ ~ If I 

ct.® b:1.Jele.J11~1.:i b 1EJrrrn.:i e.J1u~1.:i~el.:i bbG'!~.:i'Vlamn'l.JnTH 'll~1m.:i'Wl°11~1.:im.:i'Vlm b~el~G'l~'W11 
'U 'U dJI 'U 

MbiJ'W1'Ll1P11:w-U'€l ct.<91 mCJ1'Wn1V1'W~ @ct (i'h.JVl1) 1u uu'1~~1n1LJ1~-rrnb~.:iblluV1u.:iaeJ~1nN'i1~1.:i V11nN'fo~1.:i 
" " 

1~m~bba~.:i'Vl~mnu~.:ina11 mCJ1'Wn1'Vl'W~ <91ct (auVl1) 1'W N'i1~1.:ieJ1~b~CJm~ufi1~1.:ia1.:iV1u1A'W~1nN'-ru~1.:i 
~ " " 

'Vl~elu.:iA'ubm~1nV1~nu1~n'Wm1-rub1ufi1~1.:ia1.:iV1u11~Vi''WYI 

ct.m (n) <fl7'11ffvfffJ!fJ/7~LVUnFn~ifl'lllUW) 
1'Wm1~1m~'Wfi1~1.:ilVlbbnN'-ru~1.:im:w.Uel ~ (n) N'11~1.:i~~Vi'm~'Wfi1~1.:i 1'Wbb~a~b~el'Wb~el 

" " 'll~ 1-tl'Am1'Wl"h~1.:ia1.:i'Vlu111-'i\'1m'W1elCJa~ ____ b_Q __ (~_~J.12- ____ 'lJ el.:i:d'1'1.J1'W b~'W R1 ~1.:i1 'W bb~a ~ b~ el'W ~.:id ~uni 1 

:d'1'W1m1'W~Vi'n 11~~mu ~1:w"il1m'W b~'Wfi1~1.:ia1.:iV1u1~ r:J-ru~1.:i 1~-ru 1 Ubb~1 CJn b i''Wfi1~1.:ib~el'WG'l~Vf 1CJ~~Vi'n 11 
" ' 

b ll'W"il1'W1'lJb vh nu-'i\'1m'W b1'WR1~1.:ia1.:J'VlU1~ b VI~ €)~.:J'Vl:l.J~ 
ct.m ('lJ) <fl7'11ff'UfffJ!fJ!7~LVU'nfl7L'll!J.17'rW) 

1um1~1m~'Wfi1~1.:i1Vlbbrlr:ifo~1.:im:w.Uel ~ ('lJ) N'i1~1.:i~~Vi'm1ufi1~1.:i1mb~a~.:i1~ 
" " 

b ~el'l1~ 1 otl'Am1'Wfi1~1.:ia1.:iV1u111-'i\'1m'W1elCJa~ _____________ ; _____ L __ : __ J 'lJ el .:i:d' 1'\.J 1'\.Jb~'Wfi1~1-:i 1 'W bb ~a~ .:i1~~'Wn11 
-'i\'1mm1'W~Vi'n u~~mu1P11:w-'i\'1mm1'Wfi1~1.:ia1.:iV1u1~N'-ru~1.:i 1~-ru 1 u bb~1 CJn b i''WR1~1.:i.:i1~a~Vf 1CJ~~Vi'n 1 i'b ll'W 

" ' 0 ICUO .c:::t,l!.I I Vddilt 
~1mm 'V11nu~1mm.:i'W1"11~1.:im.:i'Vl'W1'Vlb V!aelm'Vl:w~ 

ct.~ b~'W'1°1'W1'W1~ 61 ilm:w~ N'-ru~1.:i~~~el.:i~1CJ1 VI bbriN'i1~1.:ib~el-d'1wV1d'Vl~ei b ~ei'l1~ Hf 
I " " 

m1:w-rutJ~ ~1.:i "l 1P11:wiKqiqi1 ~11~1.:i~~Vi'n bm~1n b~'Wfi1~1.:i.:i1~~~~~1CJ1 VI bbn~-ru~1.:i nelu~ ~~Vi'n'l1~ 1 oHA'W b~'W 
fi1~1.:ia1.:iV1u1 

ct.ct 1 'Wmru~iim1ueln b~ naqiqi1 V11m~ufi1~1.:ia1.:iV1u1~ b'Vl~mn'Wni1:d'1mm1'W~~-ru~1.:i 
~~ 1~-ru'VI ~.:i~1nV! n'l1~ 1-&1un1& ~'W bb~1 N'-ru~1.:i~~#f el.:i~1 CJ Au b1'1.J"i1°1u1u~ b 'Vl ~ei'1u 1 VI bbri N'i 1~1.:i fl 1CJ 1 'W 

" " 
gJ) (b~~) 1'W U'ut1~~1n1'W1~-rubb~.:ibll'WV1tl'.:iael~1nN'i1~1.:i 

" 
ct. b (n) <fl7'11ff'UfffJ!fJ!7~L tJunm11lfl'llfUW) 

N'i1~1.:i~~Au'Vl~n'lh~n'Wn11-rub1ufi1~1.:ia1.:iV1u11VlbbnN'-tu~1.:i ~elb~elr:ii1~1.:i1~Vi'n 
" 'U " 

b~'Wfi1~1.:iHl°11u"i1°1mm~ufi1~1.:ia1.:iV1u11P11:w.Uel ct.m (n) bb~1 bi''Wbb~1 'Wmru~.:i~el1 u-d' ~-ru~1.:iiia'V15'lJelA'W 
V1~nu1~num1-rub~'WR1~1.:ia1.:iV1u1u1.:i?i1'Wriel'W1~ 

(<91) m&r:J-ru~1.:i1~11.:iV1~nu1~n'Wm1-rrn~'Wfi1~1.:ia1.:iwu1Huurn~CJ1 V11nr:ii1~1.:i 
" " 1~Vi'n b1'WR1~1.:ia1.:iV1u11 Ubb~1 r:J-ru~1.:iiia'V15'llelA'W'VI~ nu1~n'Wm1-ru b1'Wfi1~1.:ia1.:iwu11 'WG'i1'W~ r:Ji1~1.:i 1~Vi'n 

'U " 

b1'Wfi11ij1.:ia1.:iV1u11 u bb~1,!'W 1~ CJ r:J-ru~1.:i~ ~~el .:itl1V1~ nu1~ n'Wm1fo b~ufi1~1.:ia1.:iV1u1uuu 1 mJ~ii:wafi1 b vi1 nu 
" " b~'Wfl1<il1~611~V1-w1vi b 'VI~'€)'€) tjaJ111~ t vr bbn ~11<il1~ 

Cl!>) mrur:ifo~1.:i1~11.:i'Vl~m.h~n'Wm1-rub~'Wfi1~1.:ia1.:iV1u1HV1a1CJuuu ~.:ibb~a~uuu 
" 

ii:wa fi1b vi1nu:d'1'W1m1'Wfi1~1.:ia1.:iV1u1~ N'i1~1.:i~~~el.:iVi'n 11'l 'Wbb~a~.:i1~ V11nr:Ji1.:i~1.:i 1~Vi'n b~'Wfi1~ 1.:ia1.:iV1u1 
" " " 1'W.:i1~1~ bb~1 ~-ru~1.:iiia'V15'lJelA'W'Vl~mh~n'Wm1-rrn1ufi1~1.:ia1.:iV1u11 'W.:i1~,!u M 

RODJANAKORN PANICK (1981) CO.,l.T' 
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ct.b ('ll) M1ufvfi'lf'lf7~,{Junmmu1Jw) 
r:J11~1-:ilil~R'U'Vlam.J1~ n'Um11u b~'Ul°l1~1-:ici1-:iww11~bbrtr:f1u~1-:i ~ei b~eir:J11~1-:i 1~trn 
'\J '\J '\J 

b~'U1°11~1-:i1i'R1U"i11m'Ub~'UA1~1-:Ja1-:i'Vltt1\111l.loifei ct.~ ('lJ) bb~1 bi''Ubb~1'Umrulii'-:i~eihHl ~1u~1-:iiH'l'VlB'lleJR'U 
'Vlantl1~n'Un11-rub~'Uf11~1-:ici1-:i'Vltt1u1-:i~1'Urtei'U1~ 

(C9l) mrue!1u~1-:i11-:i'Vl~n'll1~n'Um11rn~'U~1~1-:ici1-:i'Vltt1 Hm:Jrn~rn VJ1neJ11"5'1-:i 1~Wn 
'\J '\J 

b~'U f11~ 1-:ici1-:i'Vltf 11 tJ bb~1 ej'fo~1-:iiia'Vlfi'llei ~'U'VliK n·th~n'U m11'u b~'Ufi 1-.ij' 1.:ici-:i-:i'Vltt 11 'U?i1'Uvi N'11-.ij1.:i 1~trn b~'U 
'\J '\J 

f11~1-:ici1-:i'Vltf 11 tJ bbi;\'1,!'U 1~ CJ N'.Yu-<5'1-:ilil ~l'i' ei-:itl'1VJ~ntl1~ti''Um1.Yu b~'Uf11-.ij'1-:i ci1.:i'Vlu1uuu 1 'Vl:il ~iil.lr;i~1 b vhnu 
'\J '\J 

b~'Ul°11"5'1.:ici1-:i'Vltt1~b'Vl~eJeJcilJ111-:J1~bbrleJ11"5'1-:i 
'\J '\J 

(®) mrueJ.Yu-<5'1-:i1~11.:i'Vl~ntJ1~n'Um11'ub~'UA1~1-:ici1.:i'Vltt1H'VlmCJuuu zj-:ibb~r;i~uuu 
'\J 

iim'lf11 b vi1nu~1m'U b~'Uf11~1.:ici1.:i'Vltf 1~eJ11~1.:i'<il~ ~ei.:i~n 111 'U bb~r;i~.:i1~ 'Vl1 nr:f ,.;h~1.:i 1~trn b~'Uf11~1.:ici1.:iVJu1 
'\J '\J '\J 

1m1~1~ bb~1 eJ.Yu-<5'1.:iiia'Vlfi'lleiR'U'Vla m.h~ n'Um1-ru b~'U f11~1-:ici1-:i'Vlu11 'U.:i1~J'U1~ 
'\J 

1 0 ~ 1 tJ' I llCV V I V I V Q.I ~ O V ( ~ ) 

'Ufl1'a'<i11Clb.:J'U Vlbbfl~1'U'<il1.:Jbb\1lf;l~.:J1~ ~11'<il1.:J'<il~Vlflb.:J'U'<i11'U1'U'aeJCJ[;l~ ________ @Q ______ ----~'.V----;;,..-

'llel.:Jb~'Uvi ~ei.:i~1CJ1 'U.:i1~J'U byjei bU'U'lh~nm-1 r;i.:i1'U 1 'Umru~ b~'U'll1~n'U ~rn-:i1'U'<il~ l'i' ei.:i'1n~n11i-:i~'U 
'\J 

1:iJ~1n11 ______ .'il ____ b~eJ'U (G1°1VJfo~t1.1t1.11~bU'U11m~ei'Vl1..bCJ) Vl~ei~1'U1'U _______________ : ____________ u1'Vl (rl1'Vl1U~t1.Jt1.J1 
· ~b tlm1R1 b VJm11~eJ-ru~1.:iiia'Vll5~'<il~'llei b~'W'll1~ n'Ut:.1a-:i1'U~'U 1~CJ ej'fo~1-:i'<il~~ ei.:i11.:iVJ1!.:i?lei~1tJ1~ n'U'llei-:i 

'\J '\J 

u'U1R11 zj.:ieiein 1~CJu'U1R11.rnCJ 1 'Utl1~b'V11"1 m11.:i H~eir:J11~1-:ib yjei b tl'UVJantJ1~n'Ubb 'Vl'Um~ 
'\J 

ej'-J1..ij1.:i'<il~~'Ub~'Utl1~n'Ut:.1a.:i1'U bba~/VJ1ei'Vl11-:i?lei~1tl1~n'U'llei.:iu'U1R11~.:inci11l'l1m111°lwd.:i 
'\J 

b ~ bbrleJ.YU~1.:JW~eJlJ tl'U fl11~1CJ b~'U.:J1 \91G1\91Vl1 CJ 
'\J ' 

.Uo ~ (n) n1V1'Uflb'U111J.tl1b~~\llJ.a::~'VIB'UB.:JW11~1.:i1um-a'Ue>mg;mlruru1 ... ., ., 
.rnCJ 1 'U rl1Vl'U~ ______________ ;-______________ L ________________ : _______________ _) 1'W 1!u~~'<il1fl1'Wr;i.:J'U1l.I1 'W&i t1.Jt1.J1 

eJ.Yu~1.:i'<il~~m bG'l'Uei bbt:.1m1'U 1~bU'U~wei1 '<il bbrl eJ11-.ij1.:i b\91 CJ bbG'l ~.:i f'i.:i~'U l'leJ'W'llei.:i m1vi1-:i1'U bba~ n1VJ'U\91b1m 
'\J '\J 

~l'i'ei.:i1~'Um1vi1.:i1'U'Vl~n~1.:i6J 1~bba1bG'l~lil 
~-ru~1.:i~ei.:ib~l.lv11.:i1'U~.Yu~1-:imCJ1'Un1Vl'U~ __________ : ___________ L __________ : __________ _) 1'W 1!u~\9l'<il1fl 

1'Wffi~.YuVJ1!.:i?lei bb ~-:i 1 ~b~m1'U bba~'<il~~ ei.:ivh-:i1'U 1 ~bb~1bG'l~'<ilmCJ1 'W n1'Vl'U~-- _____ :: ________ _(__ ___________ : _______ ____ ) 1'W 

1!u~~lil1fl'J'U~1~1'u'Vl1!-:i?leibb~-:ilii'.:imh1tY'U 
ti'1eJ.Yu~1-:im~ bG'l'Uei bbt:.1'U.:i1'U VJ1eii11~a.:illeiv11.:i1'U.rnCJ 1'Wn1'Vl'U~b1m'Vl~ei 1:il'11l.111'1vi1.:i1'W 1 ~ 

'\J 

bb~1 bG'l~'<il l'l1i1n1VJ'U\91b1a1 VJ1ei:W b Vll'l 1~b~ei1~11eJ-ru ~1.:i 1:il'11mwv11.:i1'U 1 ~ bba1bG'l~wnCJ1'Wn1'Vl'U\91b1a1V11ei 
' '\J 

Iii~ bbi;\'1 b'1~'<ilci1~1bn'Wn11n1'Vl'U\91b1a1 VJ1ei ej'fo~1.:ivi1~\9l&inirn 1oif ei 119loif eiwd.:i 'Vl1eil'l fl b tl'WeJ'1fl~Vln,;'Vl-rw6 'U g~g~ 'UCIJ 

b~ \9l'll1\91 VJ1ei l'lfl b tl'WeJ~l.la ~a1CJ 'Vl1ei b ~fl bu CJ 1:iltlfiu~l'l 1l.I r\'1Gt.:i'llei.:il°l ru~m1l.I m1\1111'<i1-ru-Wa\91V11ei eJ 1°11'1.Jl°ll.l-:J1'U 
'U d.J 'I 'U 'I 

VJ1eiu~~'Vl~tl~mn~.:i1~-rul.leiueJ'1'U1'<il'<il1fleJ11~1-:i eJ11~1.:iiia'Vll5~"il~ueinban~n1ru1d1~ bbadia'V15~1.:ieJ-ru-;ij1.:i 'U 'U g~ Q.I 'U 

11CJ 1Vl:ilboif1vi1.:i1'U'llei-:i~-ru~1.:i 1 ~'l '11.:i 1 tJ1~~1 CJ m11 ~a'Vlfiuein ba fla t1J t1.J1,j'U 1:ilm~'Vl'U a'Vlfi'llei.:i~11~1.:ivi'<il ~ 

RODJAN.0,KORN PANICH (i 981 l CCL! 

(-:{tr) ""'"I 



- llV -

41a ~ ('ti) n1'Vi'IJ~b'u11uti1bfl~1ilbb~:lit'Vlfit1a.:iej11~1.:11um-auamilnaruru1 'II ., ., 

~-ru{)1.:i ~eN b~iivl1.:i1'U~-ru~1.:imCJ b 'IJ1'U~ ... ____ gi... __ b~fl'U ___ -----~\.l1'JBlL ______ 'Ill. l"f • __ --~~~-- __ c-
bb'1~lil~~fl.:ivl1.:i1'U b ~bb6"1 b?l~lil'U~\rrnlmCJ b 'Ll1'W~--------J~------· b~ fl'U ____________ ~JJJBJL _____________ Vl. l"f ·---~-~-~~--.;r-
ti'1~-ru{)1.:iii1~a.:iijflvl1.:i1'UmCJ b 'Url1'Vl'U!Pl na1 'Vl1fl hl?11i111t1vl1.:i1'U b ~bb6"1b?l~lil\911ilrl1'Vl'U!Plb1a1 'Vl1fli1 b 'Vl\91 b ~ 

'U ' 

b zjf) 1~11~-ru{)1.:i111?11i111f1Vi1.:i1u b ~bb~1 ba~:umCJ b un1V1u!Pl b 1a1 'Vl1eJ:u~ bb~1 ba~:u~1'1l1bnun11n1V1'U!Pl nm'Vl1eJ 

~-ru{)1.:ivl1ti !Pla'ruru 1if fl b!PloUfl'Vl~.:i 'Vl1fl\91 n b U'U~f1 n~'l-1n~'Vl-r'rl~ b~!Pl'IJ11Pl 'Vl1fl\91 n b U'U~6"iia~a1CJV11fl b ~n bu CJ 111 
'U QJ QJ 'U'U 'U 

tlnu~\911i11°11i.:i'llfl.:iflru~n11iin11\91111i1fo~a1P1V11fl~fl1uflii.:i1uV11flu~~'Vl~tJ~mflzj.:i1~-ruiifluel'1u11i11i11n 
dJ " 'U 'I 

~11{)1.:i ~11{)1.:i i1a'Vl5~1i!~'Uflmfinaf11rn1tlM bba~i'.1aV16{)1.:i~Wu{)1.:i11CJ b 'Vlll boU'1vl1.:i1u'lJfl.:i~-ru{)1.:i b ~acl1.:i 1 tJ 
'U 'U o:i::o:i:: 'U 'U 'I 

~1 CJ f111 b otla'VIG'Ufl m~ naf11ru1i!'U 1:i.J m~'Vl'Ua'VIG'IJ fl{! ~11{)1.:i~lil~ b7CJn1'fl.:JR1 La CJ'V11CJlil1n~-ru:ij1.:J aM QJ '\I cu 

n 11~ ~11:ij 1.:J hl1-tia'VI 5 b~ na f1Iru1~ .:in cl 11-U 1.:J ~ 'U 1:i.J b tJ 'U b VI \91 b ~ ~fo :ij1.:i~ 'U lil1nfl11il fo ti {Pl 
'U o:i:: v 'l 'U 

b~ fl.:J1'U bb~1 b?l~lil'U~'U1W bba~~11:ij1.:i 1~-ruiifl'U.:J1'Ulil1f1~-ru{)1.:iV11fllil1n~-ru{)1.:i11 CJb 'Vlll 
'U 'U 'U 'U 

b 'Umru~i'.1m1'Uflmfinaqiqi1\911i1-u'fl llV '1111 ni'.Jb 'Vl~"li111P1'Uf1Vl1fl.:J'Vl1maCJ'Vl1Clbfi!Pl~'Ulil1f1f111:ij1.:itl .fl1CJ b 'Un1'Vl'U!Pl 
("" ) lJ ( ) di ... ... ... d1 ,,., ... ' ... 0 ' _____ Jeu.£JJ.J_-:i -·-·- _______ .::·--·----·'-----·-----=--···---·-- L!Plfl'U 'U'Uf11Pllil1f1d'U'VI muiiflrn1'U!Pl.:ina11 61f.:Jfl11il'll111Pl'Uf1Vl1fl.:J 

'Vl1fl baCJV11CJ,!u bfWl1i11 n m1iiun'rl1fl.:i'llfl.:J ~fo{)1.:ieJ'u bfl1P11i11nm1boff1'?11P1~bfo n ~fl.:i'Vl1eJvh 11111 L1CJu1'flCJ 'Vl1fl 
'U ' 'U 

vl11llf1n~fl.:J\911i1i11\911~1mb vi.:i'Vlir n1'll1 ~-ru:ij1.:ilil~~fl.:i7uv11m1 bbm 'lJ b ~ b U'U~ b1CJu1'fl CJ b!Pl CJ 111-tinoff 1 b!P1CJ~11:ij1.:i 
'U 61 'U 'U 

1ll~fl.:Jflflm~'U b!Pl 11 um1d~.:i~u V11n~-ru{)1.:i 1llm~v11m1~.:inclnmCJ b 'Un1'Vl'U!Pl ____ ®-~- (ij1.!i1'.1L.1'W tl'ut11P11i11n 

1u~1~-rubb{).:i bU'UV1tl'.:i~fo:u1n~11{)1.:iV11fl 1llvl1m1bbm 'lJ b ~f1n~fl.:ib1CJu1'flCJ.fl1CJ b 'Ub 1a1~~11{)1.:in1V1'UIP1 b ~~11{)1.:i 
'U 'U 'U 'U 

i'.1aV16~1i1~vl1m1i!'Ubfl.:JV11fl{)1.:i~~'U b ~vl1.:i1'Ui!'U 11Pl CJ ~-ru{)1.:i ~fl.:i b ll'U~flfl nf11 b off ~1 CJ Lfl.:i~.:i~'U 
'U 'U 'U 

b 'Umrub 1.:i~1'U"i11b uu~eJ.:i1u bbm 'll b V1\9l"li111P1un'rl1fl.:i'Vl1fl baCJV11CJ 11P1CJ b 11 bba~ 1llm1i11fl b ~~-ru{)1.:i 
' ' 'U 

bbm 'lJ b 'U1~CJ~b 1a1~n1'Vl'UIP111\911m11fl'Vl~.:i1~ ~11{)1.:ii'.1a'Vl6b-u'1..ij1P1m1 bbm 'lJ b 'Vl\9l"li111P1un'rl1fl.:i'Vl1fl baCJV11CJi1mfl.:i 
'U ' ' 

V11fl:ij1.:i ~~'LI 1 ~61lflii LL61fii fl11ii"ll'111P1un'rl1fl.:i'Vl1fl baCJV11 CJ 11Pl CJ~-ru~1.:i ~fl.:i-ru ti1P1'llflu"li11~1'l1 b off ~1CJ~.:iV1i11P1 
'U ' 'U 

m1~~11{)1.:ivl1m1i!u bfl.:J V11fl{)1.:i~~'Ub ~vl1.:i1'Ui!'Ubb 'Vl'U~-ru{)1.:i hlvl1 b ~~-ru{)1.:iV1a1P1~'Ulil1 n 
'U 'U 'U 'U 'I 

fl11ii-ruti1P1 \911iiaru un V11n ~-ru{)1.:i 1ll'll1P11-tl'l'l1b'll~1CJV11flf11 baCJV11 CJ\911i1~ ~11:ij1.:i b1CJ n 1'fl.:i~11{)1.:ii'.1a'Vl6u.:ifi'ulil1n 
QJ v 'U 'U 'U 
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b.<t 1'Vl~'Vl1.:Jflfl'l.:i 
~ 

iv.er mvi-rr1.:i'Vl1.:ibbi;l::i;i1vil°lei6'l~m'Wvfll.lilm1uei.:in'Um1nwib6111~ 
l!:i.b mvi~'W~vi (Back Slope) ~1l.lilm1uei.:in'Um1nvib6111~ 
l!:J_gi1 .:i1'Utl~nV1~1 

b.~ .:i1'Wtl~n~'W1ii' 

l!:i.~ .:i1'W~b6"'U 1vici1-H~'!!il1?111ciambn1 
~ 

m. .fl1flb'Ufl1Vl'L!fl m \J 
eitlmru~1 m 'Ufl11~Vl~.:i1 'V'lW1bb?l.:J?t11.:i bbfl~ hl~~~1W"i111"il1 CJflb1''WV1aei1?11 'V'lw1 

('U1.:im1ma'l1?1tl bbn1m11) 

(a.:izjei) ____________ ~----------------------------~m'W 
(m.:inti~ru1 fdl"i:ilm 11°11111) 



Lanfl1<aLL'Ll'UVf1uaruru1ii'a m.~ (N'Ll'Jn ~) ., ., 

l'rn.iatyqpVi l'ln.@L_fiil~ ___ _!mct'bb li'l.:i1'LIVi ______ ~---~'MT1f.!3'Lki_~_c,; _______ _ 

Cl I ... 

111:1nTHitg:be:i1:1~n11fl1'Ufl11.:11'1J n111\11m.:i'IJ 
~ 

uag:a\911n11tli'u11f11 
'\I 

@. 1'61~vfliM1:w'l!mbvi.:iaqiqi1d ~b61'Um1fl1~a.:i1-U161~ ru bbV1ci.:i~ii~ru.rn'V'l~m:w'Vl1.:iV1m.:i 
1~'Vl~aa.:i b i1'W'IJau bba1 ~.:im'<il'Vl11~'<il1n bb 'Vlci.:i161~ b U'UV1ii'1~611a.:i ~1u~1.:i~'<il::;~ a.:ii~vrnn!?l1 b 'W'W nTna.:i . ~ 

m1·wu bb 'Vlci.:i161~ b U'Uf111bb 'IJ::;tl111M1:wm1:w 1 m11flria'UJ'U ~1u..ij1.:i'<iJ::;~a b U'Ub 'VIM b ~au~ 
'I 'I 'ti 'I 

m1:wfo~~'IJau 1~ 1 6118.:Jl'l'U hl1~ m1~u bb611.:iV11 bb V1ci.:ii'61~M1:waqiqi1 b U'UV1i!1~611a.:i~1u..ij1.:i~'<il::;~a.:i~~V11 
l'l1:w~ru.rn'V'lbba::;~m~ru::;Vin1V1'U~ 

1 'Wm1m1'<il'Vl~aa.:i~rum'V'l1'61~M1:waqiqi1d m:wm.:i'Vlm.:i 1:iJ1u~~'IJau 1'Wm1l.lbac.1V11c.11~ 1 
~bn~off'Ubbti~1a~1.:i~a.:im1~M11'<il'Vl~aa.:i 

l!:l. u11mbfl~a.:iiimfl~a.:i1-U~1.:i 1 ~'<il::;1m'Wm1!?11b'W'U.:i1'U\911:1.Jaqiqi1d Maa~'<il'W11'l~ 
1::;bu~ 

ti'1~a.:i1m~btl'UV11!1~611a.:i~1u..ij1.:i~~V11ba.:i~.:ii'U 
Q). 1'Wmru~~1u..ij1.:iu~u~~~aqiqi1..ij'1.:i ml.l'V11.:iV1i;n.:iii?i'V15~'<iJ::;Vlm~'Ul°11.:i1'U 611a.:i~fo 

..ij1.:i'IJ~ 1 i b~'U f11..ij'1.:ici1.:iV1ii'1'<il'Ul°l1'U"i!1'U1'U 

<i'.. 1'Wmru~~1u..ij1.:iiim1::;~'<i)::;~a.:i'IJ~1-u'Vld?i'UV1~a.rn1::;~'U1~ml.laruru1..ij1.:i ml.IV11.:i 
~ " " 

V1m.:i'<iJ::;~a.:iV!m~'Ul°11.:i1'U~iiatj 'IJ~ 1 iV1d?i'UV1~e,im1::;\911l.laqiqi1Jmac.1ria'W V11n:W b V1~mv111~ l5.:i'<iJ::;tl1l.!1 

'Ii~ 1 i b~'Uf11..ij'1.:i~~1CJ~1.:J'Vlii'1 
er. 1 'Wm11rn~'Uf11..ij'1.:ici1.:iV1ii'1 \911l.laqiqi1d 

er.@ 1'Wmru~~1u..ij1.:iu~u~~~aqiqi1 m:1.JV11.:iV1a1.:iii?iV15b~c.1n~a.:ib~'U~~1c.1ci1.:iV1ii'1 
'<il1n ~~1u1::;n'U1~ 

~ 

cr.l!:l fl11l.!1u~~'/Jau611a.:i~~1u1::;n'Ua~a.:im:1.Ja1'U M1l.!1il1'U1'Wb~'U~m:w'Vl1.:iV1a1.:i1~Wn 
~ 

'1l~1i'<il1nb~'Ul°11.:i1'U611a.:i~1u..ij1.:i 
~ 

cr.Q) m1V!m~'U1°11.:i1'U611a.:i~1u..ij1.:i'IJ~ 1 i b~'Uf11..ij'1.:i~~1c.1ci1.:iV1ii'1d V11nu11nf)11~1u..ij1.:i ~ dJ ~ 

:WV1d?i'UV1~a.n11::;~'U1~~am:w'Vl1.:iV1i;i1.:i M1:1.Jaqiqi1..ij'1.:i~1:iJb~c.11nub~'Ufi1..ij'1.:ici1.:iV1ii'1 n1l.IV11.:iV1i;i1.:i:W?iV16 

~lil::;Vln b~'U1°11.:i1mrn.:i~1u..ij1.:i 'IJ~ 1 -tiV1d?i'UV1~am1::;M1:waqi qi1..ij' 1.:iJ'U tia'U b~a:W b~'U b V1~al5.:i1iJ::;Vln'll~ 1 i 
' .c:i.. I V .c::::il I I V 

b\l'Ul°l11il1\l'Vl'<il1CJi;l'J\l'Vl'U1 
21 0 .::!:ii d 1 .cJ I .Nv ~ .d 1"0 1~ Q.I ii .di 

b. 6118f11'Vl'U~'Vl18b\18'U 61J'Vlf1!;111'Uf1'U11CJ!;l:t;b8CJ~8'U 61 lij:t; ~f11'Vl'U~ 1 b'U6'fqjqj11il1\I 'V118 

aqiqi1~1u1::;n'Ubba1bb~mru 

RODJANAKORN PANICH (1981) CO .. LT'" 
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gi1. ,nurifla~1.:iatw1ubbatvlflfl hi.:ifi ~11~1.:il\ltbb u.:i~1CJ b~uf11.:i1u1~~rn.1~n1V1u~111. u . " 
..::\I iJ 0 I iJ I .J 

11CJm1at bflCJ~ bbat'llflnTv1u~m1nfl6'111.:i'Vl1.:iV1m.:i bm.J'Vl ® 

6'11u.:i1urifla~1.:iatvnu flu b~u.LJ'1l.lt:iuu m1~1CJ1"11.:i1ulil t bb u.:i~1CJ 1~~.:i~fl 1 ud 

gjf.(9) nfl6'1~1.:Jt>lfl~fl'Vjn~'U W~fll.JU'U1~~'U - a.:i 1~~1CJ1~ 
I V ii JI 1"' 1" giJ.® nfl6'111.:Jfl1'UW1fll.JW'U6'1t'W1'Ubb'1t1116'1t'W1'U Wil1CJ ~ 

gjf.Q1 rifla~1.:i111uu1~ 11CJm1atbaCJ~~1.:i 1 w~fll.lm1t>lmb~.:i.:i1u~.:iV1l.J~ 
b6'1~1\1 b~ CJ'U~flCJ fl1'U l11u t>l1l.J bb 'U'U bbata'qiqj1'Vj nu1t m11~~1CJ1~ 

IS'.<f % 

<to% 

11l.J ®00 % 

~. ~1tJ:ij'1.:il\lt~fl.:i..ij'~V11 lil~'\111 brnt~~~.:ii11mfl~fl.:J'Vll.l1CJ bbata'qiqi1rulil111\11-ri'1fl111 

ml.ll.!1t>l1J11'U ml.l'Vl 1.:iV1m .:i bba t ml.! bb m'\111.:iu ~u~ m 1~~ ~.:i bfl~fl.:JV1l.J1 CJ bba ta' qi qi1rucl1V11um1-.ij' ~6ilfll.l 
t:iuu bbat.:i1ua1u11rutl1.nfl'llfl.:JG'l1u11'1f n 11 bba t1io1a1V1filil ~.:ifl rut m1l.l n 11ufl.:inuflu~Ji' CJ bb i-i.:i'lf 1~ n1V1u~ " ~ . 
HbYlfl1~fl11l.lG'lt~1mbatm1l.luafl~Ji'CJ~flm1a'qi1i11'llfl.:JCJ1'UW1Vl'Utbbatfl'Ub~'UbVh1utJ'1b1ru.:i1urim'l~1.:i 

~11..ij 1-:ifl 1lil1~~1tJ :ij 1-:i b ~ l.l b~l.l n 11~ ~ ~ .:iu 1 CJ bfl ~fl .:i'Vll.l 1 CJ bba ta qi qi 1rulil111\11 

Uflm V1tlfl1i11n-v1n1V1u~ 11l ummJ!TU'Vl~fl bb 'U1'V11.:iu~u~~rn~1111l u111mb 1n b~fl bi'.1u111i1tv111 ~bn~ 
m1l.!Uafl~Ji'CJ~.:i~u 

I V - .J .:::I o::i. I I O - I ii VCV ii 21 CV 0 

m1nfla11.:iatw1umb1 ru'Vll.l atw1u b~l.l fl~ nfl'Ul\lt~1 b uu m1n m'f11.:i ~1tJl\l1.:J t>lfl.:Jlil~'\111 
.J .c!i d .J _d CV ~ CV 

atw 1u bu CJ.:JVI 1fl 'V11.:J b tJ CJ .:i t>l1l.l bb 'U'U ba'll '\11 Sir/ o<f-® 611.:J6'11l.l11t:i1'U'U 1Vl'U nu 11'Vj n'll fl.:J muw 1Vl'Ut'll'U1 ~ 

H®o-ctct 1~ Vl~flt>l1l.l~~11~1.:in1V1u~t>l1l.lfl11l.l"i11b i'.Ju w~fll.l~.:i~fl.:it>l111\laflu~ bbau11.:i-rm.~n 1 ~fl~1 uamw 
\I \I q 'ti 

~ bb~.:i bb 1-:i bbatuafl~JlCJt>lafl~1tCJtb 1mvfl-ii'.:i1ufltj 

atw1ub~l.l6'1Tu~b uu hl V1~fl6'11u~b tlub Vian ~1tJ:ij'1.:i'<iltl'i'fl.:i..ij'~m1~flflfln't116'l.:il.JfltJ 1 ~ntJ 
" b:ij1V1il1~'llfl.:i~-J1..ij1.:i ru ~zj.:i~-J1..ij1.:i'<ilt1~bb~.:i1~'V111tJ m1~flt>1fl~flatw1uzj.:ibtlu1~t>1afl~ 1moff15~~bm 

" " ,, 
b6'1l.lmt~u~u ll 1btlu1~ ~fl flfl'Un~t>l 1 ~t:iflu6'11u~ b i'.Ju 1~flfl n ~1V1-ru6'11u~ b U'Uflfl'U n~t>l'llfl.:J61tw1u b~l.JVI.:J'Vll.l~ 
~ffi off 6'11uu1tnflu 11"11.:ia~1.:i 1 V1lJ ~1tJ:ij'1.:i~fl.:i..ij'~m1~flflfln 1 ~b tlu6'1l.lu~'llfl.:i~1tJ:ij'1.:i 

. " " 
6'1tw1t1b~CJ.:i V1~ei'V11.:ib~CJ.:izj.:i~-rtJ:ij1.:i..ij~6'1~1.:i~u ~1tJ:ij1.:ibllt1~1CJ~eiflflmtlt16'1l.J'Li~'llfl.:i 

" " ~1tJ~1.:i b 'Ub~ei 1~v11m16'1~1.:i~.:iriei61~1.:it>11l.lu1tml"ldb6'1~'<il btl~m11iJ111iJ11~bb~1 
" 

Sin.::e i9J1 

ROP.l.!\NAKORN PANICH (19Bll CO •• lTf· 
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~. .:i1'U11titlbtlm1'Um:w.:irnh:::mrutl ______ k!'1'.lv.'9:;> __ 
7 

_ _m:w'Vl1.:iV1m.:ilil:::-ruv1161qiqi1~n~'U 
mtMle:J b~e:i 1~-r'l.J€l'U~~\l'l.JU1::::1J1rubba:::b~'U'lh:::'11.:i1(;1 'Vl~e:J 1~-rue:i'U~lil1fiAfJJ:::-r;i:IJ'Ut'l~ b VlvJ1aqiqi11~ 
'U 'I 'I d.i 

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------
(9)<9l.ct ___________________________________________________ : _____________________________________________________________ _ 

(9) (9), \;) -- -- --- -- -- ------ -- ------ -- --- -- ---- ----- -- --- --- __ : _ ---- ---- ---- --- --------- ----- ---- -- --- ----------- ----- ---- ---

b 'U mru~ ~€l\l:il'(;}Vl1rl'1tl'n.:i1'U bba :::~~ n-B'1A111 ~fo..ij' 1\l'iiJ::: ~e:J\l..ij'(;]Vf 11 VI bb~1 b?l~'iiJ.f11 ti1 'U 
" 

ctct i''U tl'u~.:ibb~i''Wa.:im:w 1 'Waqiqi1 bba:::'iiJ:::~e:i.:i:il(;l 1 Viii1'V'l~1bbatbb?l\1?111.:it'lae:J(;l'iiJ'Utl1~tl1.nAu~1.nAt'l1:WA11 
bbnmru e:iil.:i ?tt:n'Uvlvl'iiJ:::ne:i?1~1.:iV1~e:i:il~V11~1tl'n.:i1'U bba:::vl~n-B'1A111 "il:::~e:i.:i 1ti1-ruA11m ~'U'lle:iu"il1n 
~11:5'1.:ine:i'U 

~-ru41.:iiiV1'li'1~:il (;l'Vf11~ ti'Ul'illAeJW'lJ'U1(;1 bA~e:J\ltJ'U t'lbil'li'e:i tin11 ~,<too 6li. 6li. vlii?tmw1 i 
.:i 1'U 1~~ b(;l tJ b iJ 'U 1~ tl'U ~1 'Vlil'VI ~€!Iii (;}'VJ::: b ti tJ 'U :w 1 bb~11il bi1 'U (9) ti b(;l tJ tl'u t1 \ll'U b~:Wvl1.:!1'U t'l 1:1.J a qi qi 1 

o Q.I v G.1 v1vo v v vd !SJ v 
"il1'U1'U _____ :-_______ A'U W1€l:WW'Ufi.:!1'U'lJ'l.J 'Vl?l1'V11'1.Jb"il1'Vl'U1'Vl'lJ€l\lf\1:W'Vl1\l'Vla1\I b'Ufi11A1'Ul"J:W'l1'U"il1\lb'Vl:IJ1 

nei?1~1.:1V1~€l?l~W1'U t'l1:waqiqi1 ~\lbb~i'm~:W\11'Ulil'Ubb~1b?l~lil b(;lti~fo..ij1\lbtl'U~e:ie:irn•hH'"il1m~ti1nu 
J1~'Ub ~m w~\IJ1~'UV1ae:i~'U R1e:i::: 1 'Via R1sde:i:w R1..ij1\I bba:::rha1\I b 1a1'lle:i\lwtl'n'l1'U-LJu~\l _________ : ___________ R''U 

bba~~-ru..ij1\l~e:i'l-ruti(;l'lle:Ju1umruvlbn(;lm1:wb~tiV11ti V1~eie:iu~b'Vlt'leJ'Wbfi(;l~'U'11nm11i1~ti'U~~\lna111il11 
" ' ' 

A11:w b~ ti'Vf 1 tii!'U"il::: bn (;l~'Unu b ..ij 1V1'ti'1vl'lJe:i .:in 1:w'Vl1\IV1a1\I 'Vl~e:i mll'Vl1\l'VI a1\I bba~ b ¥lm.J 1::: 1ti'lltl'lle:J\l'Vl1 \I 
QJ QJ'.cj OQJ ..:i., QJ q..J v.J 

11"l!m1 t'l1lJ'UtJ'Vl'U\l?le:J?l1'Ufi\11'Uba'lJ1nm1Aru:::1j!lJ'Ut'l1 'Vl ?l1.o~om/~~<9l® a\11'1..!'Vl (9)~ mn~1All ~~ml 

mlJ'Vl1\IV1a1\1?1\11'Ui1'Vl~"il:::bbm'lJb~lJb~lJb~e:i'U1'lJ'Vl~e:i~1.:iit'qiqi1\Pl1lJ~b~'UalJm1 
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" " ~€l.:J~1.:J1'Ub€l.:Jn€l'Wf11':i~'U~€l.:JU':i~f11~':i1R1 

m1tJ~m1R1A1.:i1uriei?t~1.:i1?11~~t>11m1tJ~m1R1~.:i1~1_J 1 u-b'ei ®.ct 1i!~tl1m 1 m umru~A1.:i1u 
I V di ~ Ji 

f1€l?f':i1.:JJ;!~G't.:J'Vl':i€lb'V'l~'ll'U 

(9). m1'llei b~'Ub ~~A1.:i1u riei?t~1.:im~G1qi qi 1bb uutJ~m1R11~d b tluV1tl'1~'lJei.:i~-ru-.5'1.:i~'<il~~ei.:i 
b~EJn~ei.:imEJ 1 un1'Vl'U~ ~o 1u ti'U~.:Jbb~i''W~~H'u-.5'1.:i 1~ri.:i~eirn1u.:i1~?f~VJ1EJ 'Vl1n'W'Ufl1'Vl'U~if1 tJ bb~1 

" ' ~-r'U :il1.:i 1~ii a'Vl cr~'<il ~ b~ El n{ei.:i b~'Ub ~iil"i 1.:J1'U ri €) ?1{1.:J'<i11f1~11:il1.:i1~~ f1~ei1 tJ bbJ;! ~mill~ ~11:il1.:i'<i1 ~ ~ ei .:i 
" " " b~Elf1 b~'UA'U'<il1f1~-r'U~1.:J 1 ~~11~1.:i~ b U'UR~fl lfl 11~'Ub~Elf1b~'UA'U'<il1f1~-r'U~1.:J1~EJ b ~1 'Vl~ei 1 ~~f1R1.:J1'U'll€l.:J.:J'Wl 'U 'U 'U ot;ot: 'U 

~ei 1 u '\ll~ei 1 ~~m~u'<i11nV1~nu1~ti'uaqiqi1 bb~1 bb~mru 

.<::t. 0 .::to ~ di I .q C.: di .::ii q di Vcv V 

Iv. f11':i'V'l'<il1':iW1R1'U1Wb.:J'Ub'V'lil'Vl':ieJJ;!~ bbJ;!~f11':i'<il1Elb.:J'U b 'V'lil'Vl':i€lb ':iEJ nL.:J'UR'U'<il1 f1[l.J'j'\J'<iJ1.:J t'l1il 
" 

b~el'l.J 1 'll'll€l.:Ja qjqj1 bb 'U'UU-r'U':i1R1 M ~ €){! 1~w'U f11'j('l 'j1'<iJ ?f eJ'UbbG't~ b i1'U'lltl'U'<il1 na1ti f1.:J'UU':i~m ru bbJ;! ~ 1 ~~eJf11'j 
W'<il11ru1'llei.:iri1tin.:iutJ1~mrubtl'W~~'W?f~ 

' 

~mm1ufo11R1 <~ml"i1 K) '<il~~ei.:iR.:i~~'j~i;Yu~n1V1u~ 111 u1ubb~1b?f~'<ilt'l1ii~n1V1u~111 u~qiqi1 
'Vl~eimEJ 1u1~EJ~b1m~mii1~'llmEJeiein1 tJ 1~EJ'<il~ 1-H?tt'l':i'lleJ.:J'V11.:J':i1'llf11':iffi~1~u 111 uoii'ei (9).cr 

" ' 

u1~ b.n'Vl.:i1'1.J n ei?t{1.:i bbJ;! ~~ 1?11ffi iti'ua niqi1 bb uuu-rm1R11~ 

b '1.Jf11':iW'<il1':iW1b ~il'Vl~eJG't~':i1R1A1.:J1'1.J:il'1.:ib V1~1nei?t{1.:i 1 ~l°l1'1.J1Wt'l1il~t'l':i i;l.:iif. -
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Siru::~ 'Is .n 
ROOJANAKORN PANICH ('9f'1i 00.,tTV 
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" " ~.:i1~1.J 111 uaqiqi1bb~1bb~mru 
.c:Jv ii .d V ~ I di 

ESCALATION FACTOR 'Vl'Vlf1~1El co:'. % biltlt'l€l.:Jb'V'liJR1.:J1'U'Vl':ieJ 
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.:J1'lHl1fl1"j 'Vl111t1fi.:i\K1€11fl11 b°1l'W ~'Vl°1fl11 h.:ib~tl'U b1.:JVW1'U1f'I 'Vl€1~f1 ~~f1 'Vl€JU1~'1J1l 
e1oo.i~'W'Vl1 ~1lb'Wb"lit111 a1d1ml1 h.:im'Vl11 fl~.:i1a~ h.:i.:i1'U f1 bU'U~'W bba~1~vi111t1f111m111fi.:i 

' 
(9).(9) 1 v.J-W1bba~e:i1f111ufi"ilUfi.:ia1t1 b11'Ulii1vit11t1 bbVl1lh111fi.:iviii'B bb ua.:ibba~1~uu 1 v.JYl1mt1b'WU~b1ru 
@.® u1~u1'!Je:i.:imfl11m1"ilufi.:ivlm11tJ"ii1wu1t1 bb~hh111fi.:i1~uuu1~u1mt11'Wu~b1ru 

(9).6Yl 1~uuvle:ivi~e:i1~uua1t1~1.:i 61 ~~~vi~e:i~.:ie:i~"l'Uci1'U'!JB.:imfl11 b"li'W vleJu-rumm\31 vle:ifh611 

a1t11v.J-W1611vifobfl~e:i.:iu-rumml31 a1t1~e:i-W1 .,a., 
v v 

®.~ 'Vl1.:J1~U1tiil1'!Je:J.:J€11fl11"il'Ufi.:i'Vl1.:J1~'U1tlil1.fl1tl'U€1f1 

@.cr ci1tJu1~ne:iu~"ii1btl'Ua1vi-rumf111 buvn~ci1'W~~~numf1111~t1~e:i.:ia-!1.:ivi~e:iu1~ne:iu'l"l-!e:i11 
flUf111ne:J?l-!1.:J€11f111 bb~hh111fi.:Jbfl~e:J.:J~f11Vl~€Jbfl~€1.:JiJ€Jf1f'l~U11J1U1~f1e:JUVl~e:J ~~~.:! b'll'U ~v.Jv) bfl~€1.:J 
A€111w1bvie:i1 bfl~eJ.:iauJ1 bfl~e:i.:iu1'umml31 ~~a11"1'1"1 

'IJ 

1-if~fl"j K = o.kl~ + o.G>~ It/lo + o.G>o Ct/Co + o.a:'o Mt/Mo + o.G>o St/So 

m.G> .:i1'Ufi'LI vimt1fi.:i m1~~~'W m1\Kn~'W m1u~er~~'W m1~~viu1~'U m1bni'it1u~er~~'W m1 

~~ - ti11u~ei'~bbtl'W b~e:J'W flae:i.:i fl'UflaeJ.:i fi''U~'UJ1 R'UV11.:i ~.:i~B.:i1-libfl~€1.:i~m bfl~B.:iilBnau~u~ 
G'f 1vi-ru fl11tl1J ~'U 1 ~Vlm ti fl111lfi.:Jf111tl1J ~'UVl~€J'V111 t1Vl~€11?1~~'U ~iJ f111fl1Ufl1J 

' ' Arua11u~'!Je:i.:i1a~J'W ., bba~il-D'Bn1vi'W~15rn1ti11 1111~.:iilrn1u~eY~bb tJ'U 1~ti1 oif bfl~e:i.:i'<il' m bfl~e:i.:iile:ina 
' ' I 
.,j 1 ~ v .,J o 1" ' "" ., ' ,, "" .,j •I b 'l"le:J Vl b~1l1Vl1lii1'Um1J'Vlf11Vl'U~ 'db 6ll'Ub~tldf1U.:J1'Uf1e:J?l11.:Jtl'U'U'Vl1e:Jb '!J€J'U'llf'lu1~'Vl1'U 

"' 
~.:i'il1~1111fi.:i.:i1'UUWbfl'VI EMBANKMENT I EXCAVATION I SUBBASE ,SELECTED' 

MATERIAL , UNTREATED BASE bbf'I~ SHOULDER 

1-if~Vl"j K = o.mo + o.G>o It/lo + o.a:'o Et/Eo + o.mo Ft/Fo 

Since 19'J1 

RODJANAKORN PANICH {1981) CO •• LTr 
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m.m .:i1'1J-M'IJL°1CJ.:i V1it1CJt1.:1 .:11'U~'U'll'l.J1~ 1 V1aj'111it1b~CJ.:1n'Ub U'U.ff 'U 1 ~b th..11~ b uCJu lil'U 1~rn1it'Vl'U1~ 
\9i'ei.:irn1 b~CJ1 'U"liei.:i-J1.:11~V1-J1.:1~'U1 VltYlil~bb61lit~1CJ~'U~€lCJ 'Vl1€lfWl~'ll'U1~~1.:! 1 bb"1~'V111CJ1 ~b~it"liei.:111.:1 
ilrn1rnul"litl°1ru?tiiu~'llei.:11'?1~bb"1~iloifeir\'1V1'U~15tlnu~1~CJ1.rrbl"l~ei.:i~m bl"l~ei.:iileini;i V11mb1.:Jl"l'U Lb"1:::1~ 

, q q d.J 

Vim CJ 1°111iinii t1 .:i.:11'U~'U~.:1 .:11'U~u b~CJ.:i m bb u1 V11ei.:11u~u1 V1aj ~il~ m~ru~l°l ~ 1 CJ l"l~.:i nub~ eiu ei.:i nu rn1 

1cll~\91'j K = o.<Co + o.lDo It/lo + o.\Do Mt/Mo + o.\Do Ft/Fo 

lD.m .:11'1JL~1:::'j:a\jf!-M'U V1it1CJt1.:1 .:J1'1.Jblil1~1~biJ~~'l.Jvi'11tl 1~CJ~'V11.:l'll'l.J~1CJ 1tl - n~u tl1~mru 
hlbnu \!) n1mii\9l1 CJm1u.:11'l.Jblil1~1~b-u~ei1ii.:il°l~.:il'i'€1.:11-ffb'Vll"lill"l.ff'l.J?t.:i ' ~ 

1cll~\91'j K = o.<C~ + o.CO>~ It/lo + o.CO>o Mt/Mo + o.\Do Et/Eo + o.CO>o Ft/Fo 

d 
V13J'Jfl'Vl Q'I .:11'1J'Vl1.:I 

m.<0>.:11'1JN'J'Vl1.:I PRIME COAT, TACK COAT, SEAL COAT 

K = o.mo + o.<Co At/Ao+ o.\Do Et/Eo + o.<0>0 Ft/Fo 

m.lD.:J1'1JN'J'Vl1.:I SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.<0>0 Mt/Mo+ o.mo At/Ao+ o.\Do Et/Eo + o.<0>0 Ft/Fo 

m.m .:J1'1JN'J'V11.:I ASPHAL TIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.@o Mt/Mo + o.<Co At/Ao + o.CO>o Et/Eo + o.<0>0 Ft/Fo 

.::.. Cl .Q. d ~.::.. .:::I d1v Cito ~ dal V 

m.ce .:11'U~'Jfl'l.J'Uflfl'IJn7\91bfl'j3JbVl~n Vlit1CJ'1.:1~1'1'1.J'Ul°l€l'l.Jn1\9l'Vl 'llb?l13Jb '111"1 f1 61!.:J u1~neiumCJ 
~21.::!.il ~ v.d Cit, d.:!i! 

\9l~bbn1.:!bVl"1f1b?l'l.JVl1€1\9l~bbn1.:!"11~bVl"1f1f1"11b'll€lit\91~ (WELDED STEEL WIRE FABRIC) bVl"1f1b~eJCJ(DOWEL 

BAR) b'Vl~f1~~ (DEFORMED TIE BAR) bb"1~1€lCJ~€l~1~ 1 (JOINT) ~~'\11'~V1it1CJ\Ol11it11iifi.:1bbe.i'l.J~'l.J 
l°l€l'l.Jf1~\9lb?l~itb'Vl~f1'U~b1tl.11°1€l?l~Yl1'l.J (R.C. BRIDGE APPROACH) ~1CJ 

K = o. mo + o.<0>0 It/lo + o.mcr Ct/Co + o.<0>0 Mt/Mo + o.<0>~ St/So 

RODJANAKORN PANICH !HM!H CO.J"' 
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I " Cl .q d I Q,/ Jt:;f I .c:I .::::it. ~ 
m.~ ..:11'1J'Vlel':i::'ll1~'1J1flel'IJO':i~ Lgf':i3JL Vlt'ln l.blfl::..:11'1..!'UelVm Vl~.rn.Jrt-!! 'Vlflflfl'Ufl';i\91 bG'l1mVlan 

G'l01V1-ru.:i1'U1~u1CJJ1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -!!1'U11·!l'rn'U1CJJ1 

-=I Q, ~ c:il .a. c:.: d d.ci "I (lJ ii l;;:f v ' I Q.I 

flfl'Um\91 bG'l1l.lb vm n bba~.:i1'U flfl'U m\91 bG'l1l.l b Via nfl'U'Vll.l1u bb 'U'Ubba~am~ru~.:i1'Ufla1CJfla.:in'U b 'll'U -!11'1..!'UflVm 
" 

(MANHOLD) vJfl~flCJG'l1CJ1~n~V'lvl vJfl~flCJG'l1CJ1'rlvh bU'U!'i''U 

K = o.m~ + o.mo It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

m.b ..:11'1..! lfl':i..:laoi1..:ifle>'IJO~~La;3.1L Vl~nLLlfl::..:11'UL~el'Ufl'UlJ'l~..:I Vll.J1CJfl.:J G'l~V'l1'1.Jflfl'Wn~\9l b?l'1l.l 

b'Vl~n 1fl1-!!G'l~1-!!~1'1.J11nflfl'Un~\9lbG'l1mVl~nflfl?l~'V'11'1.J (R.C. BEARING UNIT) vlm'Vl~CJl.JfleJ'lJn~\9lb?t1l.J 
b'Vl~n (R.C. BO; CULVERT) mn1.:iil11fl1.:ia~1.:ifle:iun~l'lbG'l'1mV1~n bzje:J'Un'U\9l~.:iflm.tn~\9lbG'l1mVl~n vh 

K = o.mo + o.G>o It/lo + o.G>~ Ct/Co + o.klo Mt/Mo + o.l!J~ St/So 

m.~ ..:11'Ulfl':i..:laoi1..:1LV1~n Vll.J1CJfl.:J G'l~V'l1'UbVl~m11V1-r'Ufl'Ub~'UoiJ1l.Jrt'U'U bfl1-!!bVl~m:f1V1-r'U~~~.:J 
u1 CJ"il11"il1'llil~ bb 'lJ'l'UG'l.:J bG'l11 w~1bb1.:iG'l.:i bG'l11'VI CJ bG'l11 'Vl1Vi'l"ftl Vl~fl-!11'1..! 1fl1.:i b Vl~n~'U~ili;r m~ru~ 

" " ' fl'11CJfl~.:in'U bb\9l'1:U11l.lfl.:i.:i1'U~l9l~.:i bG'l1 bfl1.:i bV1~na1CJ?l.:i'lJfl.:im11 w~1~1CJ(}.J~\9lbb'tA.:ith~ b 'Vll"f1 'VICJ 

i.if~~':i K = o.m~ + o.G>o It/lo + o.o~ Ct/Co + o.mo Mt/Mo + o.~o St/So 

.ct " A: .c::I ~ .:::ii ..:::t. '"' d Q.J ' ~.~ ..:11'1..!fle>'l.!n':ilP'I b~':i'J3JLV1an1.1.a::Ae:i'l.!n':i~~1~fllfte>..:i Vll.l1CJrt.:i .:i1'Uflfl'UmmG'l1mV1an'VIV1mn'U 

'lJ fl.:J b VI~ n fl fl nl.l 1bbCJnr\'1'U'l ru ~1.:JVl1 n'lJ e:i.:i .:i1'U ~ 1 CJ 'VI 1.:i 1~u1CJ,J1 '1'U Vl1fl m fl 11'll m..11 ~'Vl1'1.J'\J1 ~ n fl'U'll fl .:i 

bzje:J'U ~.:iil6"ryty1bwn-<i11CJbom~.:i1'Uflfl'Un~l'l~.:imh1bvl1i!'U 

i.ifa~':i K = o.<Co + o.G>~ It/lo + o.m~ Ct/Co + o.mo Mt/Mo 
'I.I 

RODJANAKORN PANICH 119s11 r.Q .. LTI"' 
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K = ESCALATION FACTOR 

It = ~'1fil-a1A1~'U~LnAi1 hl11a.:itl-a::L 'Vlfl 1uLfiau~d.:i.:i1uLL~a::.:i1fl .. 
lo = ~'1fil-a1A1~'U~LnAi1 hl11a.:itl-a::L 'Vlfl L 'L!Lfiaui'1Lllfl'lft1.:.ttl-a::n1f!-a1A1 

ct = ~'1fil-a1A1;1L3J'Ll9i° 1uLfiauv1a.:i.:i1uLL~a::.:.11f! 
Co = ~'1fil-a1A1;1L3J'L!9i° 1uLfiau~LUfl'lft1.:.ttl-a::n1f!-a1A1 
Mt = ~'1fil-a1A11'ft~riaft~1.:i (bh13JL'VlamLa::;1L3J'Lll'i) 1uL~eiuv1a.:i.:i1uLL~a::.:.11fl 
Mo = ~'llil':i1R11'a'!riaa~1.:ic'l:i.i':i1:1JbVl~nua::~u..1u11i>"l:1.n~ienJvlbtifl"lfv.:.t'll':i::mfl':i1fl1 
st = ~'1fil-a1A1L'Vlan 1uL~eiu~a.:i.:i1uLL~a::.:i1fl 
so = ~'1fil-a1A1b'Vlan 1m~eiui'1Lilfl'lfei.:it1-a::mfl-a1A1 
Gt = ~'llil-a1A1b'VlflnLLe.iuL~EJ'Ui11Nal'l1utl':i::L'VIA 1uL~auv1a.:i.:i1uLL~a::.:i1fl 
Go = ~'1fil-a1A1LLe.iuL'Vlam~EJ'Ui11Nal'llut1-a::L'Vlfl 1uL~auv1Lufl6lla.:it1-a::n1f!-a1A1 
At = ~'1fil-a1A1LLe>ftwa\1' 1uL~auv1a.:i.:i1uLL~a::.:.11f! 
Ao = ~'1fil-a1A1LLaftwa\1' L'LIL~aui'1Lilfl6lla.:itl-a::mfl':i1fl1 
Et = ~'llil-a1R1LA~a.:i..ij'mLLa::'U~.ti'ru'1 1m~auv1a.:i.:i1uLL~a::.:.11f! 
Eo = ~'llil-a1A1m~a.:i~mLLa::u~.ti'ru'1 1m~auv1Luf!6lla.:itl-a::mf!-a1A1 
Ft = ~'tiil-a1A1tl1"ufiL6lla'Vl~'LIL~1 1uL~auv1a.:i.:i1uLL~a::.:i1fl 
Fo = ~'1fil-a1A1tl1"'LlfiL'lffl'Vl~'LIL~1 L'LIL~el1J~LUf!'lfa.:.ttl-a::mfl':i1fl1 
Act = ~'1fil-a1A1'Via;1wul'l1EJ-Mu 1uL~auv1a.:i.:i1uLL~a::.:i1fl 
ACo = ~'1fil-a1A1'Via;1b3J'L!l'l1a-Mu L'LIL~aui'1Lilfl'lfa.:itl-a::mf!-a1A1 
PVCt = ~'1fil-a1A1'Via PVC 1uL~iauv1a.:i.:i1uLL~a::.:.11f! 
PVCo = ~'tiil-a1A1'Via PVC L'LIL~aui'1Ltlfl'lfv.:.ttl-a::n1f!':i1fl1 
GIPt = ~'llil-a1A1'Vim'Vlflnmua.:in::f1 1uL~auv1a.:i.:i1mL~a::.:i1fl 
GIPo = ~'llil-a1A1'Vim'Vlflna1'Ua.:in::f1 1uL~auv1Lufl6lla.:itl-a::mf!-a1A1 
PEt = ~'llU':i1fl1'Via HYDENSITY POLYETHYLENE 1m~auv1a.:i.:.t11JLL~a::.:.t1fl 
PEo = ~'tiU':i1fl1'Via HYDENSITY POLYETHYLENE L'LIL~e>'L!i'1Lilfl'lfel.:.ttl':i::mfl':i1fl1 
wt = ~'1fil-a1A1mEJ1-WVl1 1m~auv1a.:i.:i1uLL~a::.:.11fl 
wo = ~'1fil-a1A1ft1E.11-WV11 1uL~aui'1Lllfl'lfa.:itl-a::mfl-a1A1 

Since i!J'.t 
RODJANAKORN PANICH <~~11 C0.:l. ,. 
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v 

(9). m1r11mruV11A1 K "i11n~1?11 1?11:1.J6"m;ru~~1'W'l1'W"l 1m-Hl'i'1ba'll~'llil11A11'61~ri€161~1~'ll€1~ 

m~'V111~'Vl1W'lltl 1~tJH';i1'W'll€1~ll b<rffio bU'Wbnru6Vl1'Wm11°11mru 
"' 

b. m1r11mruV11A1 K ~1V1-rumru~:W~1'Wri€161~1~V1mtJth~b.n'V111:1.JB~"l 'W6"qiqi1b~mn'W"il~~€1~ 
bbtJ nA1 riB61~1~ bb~a~th~ b.n'Vl 1 Vii~ b "il'W 1?11:1.JGl' ni;ru~'ll€1~~ 1'1.Jif 'W bba~ 1Vf61 €J~AG1 €1~ nul.'l 1?11~1~ 

" 
n1V1'W~H 

Q'l. m1r11'U1ruV11A1 K n1V1'W~1m-H''VlflltitJ:1.J Q1 ~1bbV1tl~VJn~'W1?1€J'W 1~tJ1~:Wm1'Llmflli;bba~ 
tl1Vl'W~ 1 Vlvl1 ba'lJ6":1.JW'WTI (b U~CJU b vitlu) 1 VI b U'Ut:-Ja~1b ~"ilri€J'W bba1:.5~tl1t:-.1aa'Vl6l '1.JArunul'i'1 ba'lJA~~ 

v " v Q,J Q,J 'Q,J 
Vl'W1ba'lll.'l:IJ'Vl'Wn'W'W 

is:. 1V!Vi"i111ru1b~'Wbvi:1.JV1~€Ja~11A1f11~1'W "i11m1A1~~-ru~1~v1161rnru11?1na~nu~11~1~ LrlBl°l1 K 
'U vll1 V 'U 

1'11:1.J\j\911~1V1fo~1'W riB61~1~if 'W "l 1 m~€J'W~ri~:1.Je:iu~1'W:W \011 bU~ tJ'Wbb '\.Ja~ 1'\.J"i11nf11 K 1 m~e:imtl~61fe:i~ 
u1~mm1A1:1.J1nn11 is:% ~'W1'\.J 1~tJtl1bu'Vl1~6'11'W~bn'W is:% ml°\'1mru'l.JfobviiiV1~€Ja~l°l1~1mba1bb~ 
mru(b~tJhlfi~ is:% bb'lfibVl) 

ir. 1'Wmru~~-ru~1~ 1~611m1t1v11m1riB61~1~1Vlbba1bl.'l~"il \911:1.J1~tJ~b1m1'W6"qiqi11~mu'Wm1ii~~ 
'll€1~~-ru~1~ A1 K 1?11:1.J6'll?l';i~1~ ., ~"il~tl1m1m'Wn1'lrl1'U1WA1~1'W 1mil'A1 K 'll€l~b~€1'W6'l~Vl1tl 

'U cu I " 

1?11iim~6"qiqi1 V1~e:if11 K 'lle:J~b~€J'W~ri~iie:irn1'W"il~~ bba1bb~11f11 K l'i'11~"il~:Wf11tl'BtJn11 
b. m1~1m~'Wbb~a~~1~ 1Vf~1tJl°l1~1~ ~1'W~~-ru~1~v111~bb~a~~1~ mii6"ruru11urie:i'Wri1'W 

" v v 

1"11~1'Wb~:1.JV1~€JA1~1'Ua~a~ zj~"il~A1'U1ru1~~mrlBm1u~'IJil11A11'61~rie:i61~1~ zj~iJ1mr11'U1ruV11f11 K 

'll€1~ b~ €J'W~ri~iiBrn1'U~1~if 'W "l b ll'W~ bb 't.i'W €l'Wbba1 b~Br11m rub~m vi~ 1m Vf 'llBv11 m1:1.J1?1 na~ b~B~ m1 b~'W 
tlU~1iJMUU'l~:IJ1W 

~(1-1/'f'f\ 
('W1m"i11?1'Vl1 'ljqjbn~) 

Since 1SJ' 
RODJANAKORN PANlCt\ (i91H) CO .. i..T' 

w. 
('W1~6111ma11?1'W bbmm11) 

'Vltl1'U 

'Vltl1'W 



beJmt1~bb'U'UVt1t1a'qjqJ1-ile:i 1€1.@G) (i:..ii.nn @@) 

\911:wi;rqJ~1~ \9ln.@/ .. .c@wi1 __ __11roct'bb ~.:i1'Wili _________ J~ __ ffir:r:i.f'l~ . .J~~-~---------

-· " <!!"'"' bbU'Ubbe.itJu1mJ1~'1J1~:w~'U'5\lTWne:i?1~1\l V1~1'lJ~1\llil~~e:i\l~~vhbbGi~&i~~\ll?rn.J:w&i rm.1. 
dQ.Jd d . Q.J.d 

b:We:J'd'U'\11 \ellv 111111\Pl:W ®ctct<9l bb~~'\11 'U1.octoct/1\vITTI Gi\l'd'U'\11 lv~ :Wn11fl:W lvctct<9l 

·---------------------

\l1'Ub?l~:W~1bbe:l?IV1Gi\?l 'Vl1\lVIG11\lVl:w1C.lbG1'1J <9l \?lH\J\Pld'Ufl:W <9loom l?lV'U l\lll1\l - b~b~El\l11El'U'U 
' 

l?le:J'U ® 1~vi11.;i n:w.ctctm+moo - 113-1.ct<tb+leioo NB. LJ~mrunw mlvpillvo 1?11.:W. 

u~,;'Vl 111Umm'\N1ru'1J ((9)~~(9)) lil1n~ ,,,.. 
ct Vl~Vl ~ l?l1'lJGifl'1eJ\lfl~b'1J'U'Vl{ eJ1b.flmile:i\l'W~l?l1 ~\l'Vll~'W~\911 bbooo 

I I iJ l 

l?lfl.<9l/ <9lml fuctbb b~:W~'Wl'UVl m fi'U11fl:W \elctbct ~'U61~1'UVi \v il'LI1fl:W lvctbb 

<9lcs:'.,mcs:'.o,ooo.- 'U1'\ll 

'U1CJnl?l&iflru 
..:::ii<:::). CV ( 

l"l1l5'\llJ'Ul5 
' 

QJ "" ~ 
'U1\l'\llJ'1J1'U'Vl1 cJ'U\?l~fl'Ufl 

b'Vl1. 

b 'Vl1. o~-bcs:'.cs:'.b-mm<9lct 

b 'Vl1. o~-~~o~-ctoleict 

b 'Vl1?111. 

b 'Vl1. o~-<9l~blv-mlm1<9l<9l 

vim CJ b vil?l ~fo<t1\l1U ~ ~m~~v11u1 CJ'lJ1~'1J161:wYf 'U51?l\l n~ 11 bb'1 ~~ ~~\lu1CJ'llm~1d-Ju e:i CJ n11 \v.cs:'.o x cs:'..~o b:W\?11 
~ v 

(~'U{hvi;itl1b~'U~1'Vitl'.:i~e:ii;i'1J11) ru lil~b~:W~'Ubb'1~1il~~'U?1~'1.le:i\l\l1'Une:i?1~1\le:J~1\lUeJCJ 
' ' . \v '1J~ b~CJ1Vf~fl1'Ufl:W\l1'U 

' ~ ' 
b1J'U~fl1Vl'U~lil~~~~\l bbG'i~ il1b tJ'Uf1111 Vf bb~1 b?l~li!rleJ'UG1\lileJvl1\l1'U 

~ . 

~~~ 
('U1mli!\?l'\/\11 '\Jillbfl~) l~ODJ/>,N/>.KORN PANICS '.'!'fl11 CS . .LTD . ., 

'l/\ICJ1'U 

'l/\ICJ1'U 



Leiml1':iLL'U'UVl1tJftqJqp<lfo kl.G>kl (~'U'ln G>m) 

f1111flruru1Vi tJln.@/ ___ cneJf ____ /mcrDD ~~1uVi __________ m __ ~V?.1fl3-J ___ lfJ~«---------., ., 

m t11'Wn1'V!'UWl':i~t1~b1m _______________ -~--- ___________ 1'1..1 tl'rni'wi"i11n1''Ur;i.:i'U1~1 'W6" ty ty1 ~1'u~1.:i"il~~ei.:i-.ij wiv\'1 

bbe.J'Um1vhnw 61.:i 1 ~ ~11~1.:i ~11"i161eiu bb(;lt bbe.J'U m1v\'1.:i1'U~.:i n~11~ e.J.:t 1~1'u 1<n 1~ b ,:;'W'lleJ'U"il1 n~11~1.:iri ei'U~.:i"il~'1.:ii1ei 
'U 'U 

vl1.:J1'U1~ 

bbe.J'Wm1v\'1.:i1'U"il t~ ei.:i bb61wi.:ii;l1~u~'U~eJ'W bbr;i~'ll1.:i b 1 i;i1~"il~v\'1.:i1'U bb~'1t11t1mca~1~6"ty ty11 ~l°l':i'Utl1'U 
iwi b"il'Ubbi;l~b u'U 1u1~1wit1.:i1'U~.:i'V!~wi~ei.:i bb~1bG'l~"ilu'1\J1rumt11'Wn1'V!'UW!b1m'l1ei.:i61t11t111 

1 'Wmruiim1m11 b ll'W ~ei.:itl1'u bbe.J'Wm1v\'1.:i1'U 1'W1~V111.:im1v\'1.:i1'W ~1'u~1.:i~ei.:i bG'l'Uei bbe.J'Wm1v\'1.:i1'U 
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