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b~'Ul"hh:ici'NV1ii'1~.:iflci11:u~~1t11~mtlVl~.:J:U1fl~~fo{i'1.:i1~11.:iV1~flU1~n'Ufl111''Ub~'UA1{i'1.:i 
" 

ci1.:iV1tJ1 b tJ'U __ --~--=-- --- --- --- __ ( VIU-:1~ e.J ~ 1U 1~ n'LIVl1e.JVIU-:1~e.J~1U 1 ~ tl'U ~ b~ fl'V11e.Jii flli1"1l eJ-:lti'U 11"111fl1ti1'LIU1~b'Vl1"1V1~€l 
~'Uuu~11'~ma 1'Vlt1) ________ : ___________ .b~~ ~ 1~ :u0

1'U1'U b~'U r11{i'1-:ici 1-:1V1ii' 1J'U 1 ~ bbn ~11{i'1-:i ~ 1''U 41.:i:u ~ \91 ei .:iei ei fl 

1 u b?l~:U1''U b~'U r\1{) 1.:ici1.:iV1tJ1~1~ bb 'U'U.yj~-J1{i'1.:i rl1Vl'U~ 1 ~ bb6'l~ ~1''U{i'1.:i ~fl a.:i~:u~m~v\'1 ~1~ b~ e.J'U 1 "1J el'Ub~ tl1 n'U fl11 
" " 

1 'li'~1t1 bba~m11ifi'Lib~\Jr\1{i'1.:ici1.:iV1i11J'U ~.:i~ei 1 tJd 
cf .C9l ~fo {)1-:i:u ~1 -if b~'U r\141.:ici1-:1V1u1J'U b ~ ei b tJ'U r\11oif~1t11'Ufl111.J ~u~.:i1'U ~ 1~a qi qi 1bvl1J'LI 

V11fl~1''U{i'1-:i 1off~1t1b~'Uf11{i'1.:ici1.:iV1u1V1~eJ"Gi1'U 1~ ?i1'UV1~-:1"1Jei.:i b~'Ur\1{i'1.:ici1.:iV1i11J'U1 'U'Vl1.:i~'U~1141.:im:u:u ~ b~t1 fl 
" " b~'Ul"h41.:ici1.:iV1ii'1'1'U A'U:U1 fl ~1''U {i'1.:iV1~e.JU-:lfl'U btl1:U 1flVl~flU1~ n'Ufl111''U b~'U f11{i'1.:ici1.:iV1u11~Yi''UVi 

" 
cf.® bnei~11{i'1.:ib~t1fl~e.J.:i ~i''U{i'1.:il'i'e.J.:ibba~.:iV1amn'Um11.U~1m~'Uf11{i'1.:ici1.:iV1u1 b~ei-Wa:utl11 

'll '\J di OJ 

1~btJ'U 1 U~1~oLJ€l cf.C9l .fl1tlb'Url1Vl'U~ C9lcf (a'U~1) i''U U'Utl~:U1fl1'U 1#\i'rnb{i'.:Jb lJ'UVIU.:J~€l:U1fl~11{i'1.:i Vl'1fl~fo{i'1.:i 
" " 

1ilm:ubba~.:iV1~f1io1'U~.:iflci11 mt11'Un1V1'U~ C9lcf rnu~1) i''U ~11{i'1.:im:ub~t1m~'Ul"h{i'1.:ici1.:iV1u1fi'U:u1fl~fo{i'1.:i 
~ " " 

V11eiu\lfl'Ub€l1:U1flVlaflU1~tl'Ufl1Tfob~'UA1{i'1\lci1\lV1tJ11~Yi''UVi 

ct.bf! (fl) <i7'JllfVtftyty7~LU'tJJ'Jf171'ieJ'JIJUW) 
1'Um1~1m~'Uf\1{i'1\l1~bbn~fo41\lm~.Uei ct (fl) ~11{i'1.:i:u~~m~'Uf11{)1\l 1'Ubb~a~b~ei'Ub~e.J 

" " 'll~ 1 oiffi'Ub~'Ur\1{i'1\la1\lV1tJ111'"i11'U1'LI-!eit1a~ ___ J~_Q __ (~_~JJL ___ "1l ei 'l"i!1'U1'U b~'U 1"11{)1\l b 'U bb~a ~ b~ ei'LI ~\ld :U'U fl11 

"i11'U1'Ub~'U~~fl H:u~l"11'U~1~"il1'U1'Ub~'Uf'i1{)1.:ici1\lV1ii'1~~1''U{i'1\l 1#\1''U1 u bb~1 t1fl b 1''Lil"i1{i'1\l b~e.J'Ua~Vf 1t1:u~~fl 11 
" ' 

b llml1'LI1'Ub vl1n'Ulil1'U1'U b~'Uf'i1{i'1\lci1\l'Vlii'1~ b 'VI~ ei~\l'VI~~ 
cf.bf! ("11) M7'Jllfvtftyty7~ttfunmmmn3.f) 

1 'Lim1~1m~'Uf'i1{)1\l1 ~bbn ~fo{f 1\l~1~.vei ct ( "11) ~11{)1\l:u~~m~'Uf'i1{)1\l1 'U bb~a~\l1~ 
" " 

b ~ei'll~ 1-llfi'Ub~'Uf'i1{i'1\lci1\lV1tJ1 H"i11'U1'U-!e.Jt1a~ __________ : __ ::-_____ _(__ __ : __ J "1l ei \l"il' 1'U1'U b~'U f11{i'1\l 1 'LI bb ~a~ \l1 ~ :U'U fl11 

"ii'1'U1'U b~'Uvi~ fl H:u~l"11'U ~1~"il1'U1'U b~'Uf'i1{i'1.:ici1\lV1tJ1~~1'u{i'1\l 1~1''U 1 u bb~1 t1m1'LI 1"11{i'1\l\l1~a ~Vf 1t1 :u~Vf fl H b ll'LI 
" ' 0 lfVO .Q It/ I 11.d di~ 

:U1'U1'U b 'Vl1fl'IJ:U1'U1'Ub\l'Ul"11:U1\la1\lVl'U1'Vl b V16'l€l'Vl\lVI~ ~ 

cf.~ b~'U"ii'1'U1'U 1~.., fi~1~vi~i''U{i'1\l:u~#le.J\l~1t11 ~ bbn~1141\lb~ei'1l011~V1dV11ei b~ei'll~ 1-if 
I " " 

1"111~-r'U ~~\911\l 61 ~1~aqi qi1 ~11{)1.:i:u~~ fl bm:u1fl b~'Uf'i1{)1\l\l1~v1:u~~1t11~bbn~i''U{i'1\lnei'Uv1:u~~fl'1l~1-Ufi'U b~'U 
r1141.:ici1.:iV1ii'1 

er.er b 'U mruvlii fl11'Ue.J ma flarnru1 Vl1fl b~'U 1"11{i'1\lci1.:iV1ii'1.yj bVl~eJbfl'U fl111ii'1'U1'U b~'U.yj ~i''U{f 1\l 
·~ "' " 

:u~1~r'UVI a\l:u1 fl~ fl'll~ 1 oiil. 'U fl':iru ~'U bb6\'1 ~i''U{f 1.:i:u ~l'lei.:i~1 t1?1'U b~'U:u01'U1'Uvl bV1~eiJ'U1~ bbn ~11{i'1.:i fl 1 t11 'U 
" " 

gJ) (b~~) i''U ti''U5~:u1fl1'LI1#\1''Ubb{i'\lbll'UV1u\l~ei:u1fl~11{i'1\l 
" 

ct.b (fl) (i7'Jllf'Utf'tyty'J~tuunm1'ieJ'JIJUW) 
~11 {)1\l :u~ fi'LIVla flu1~ n'Um11''U b~'Uf'i1{) 1\lci1\l'Vlii' 11 ~ bbn ~-r'U {) 1\l \Pl ei bn ei ~11{) 1\l 1~wfl 
" " " b~'Ur11{i'1\lHm'U"i!1m'Ub~'Ur11{i'1\lci1\l'Vlii'1m~oLJ'e.J cf.bf! (fl) bb6\'1 b-l'Ubb~b'Umru~\l~e.J 1 ud ~i''U{i'1\liia'V16"1Jeifi'U 

" 
Via flU1~ n'Lim1i''U b~w·h{i'1\lci1'lV1ii'1m'l?i1'Unei'LI 1~ 

(C9l) mru~1''U{i'1\l1#\11.:iV1aflu1~n'Lim11'rn~'Lir11{i'1.:ici1\lV1u1Hourn~t11 V11fl~11{i'1.:i 
" " 

1#\~fl b~'Ur11{i'1.:ici1-:1V1u11 u bb6\'1 ~1''U{i'1\liia'Vl5"1Jeifi'U'VI~ flu1~n'Um11''U b~'Uf11{)1\lci1\lV1u11mb'Uvl~11{i'1\l1#i'Vf fl 
v " " 

b~'Ur11{i' 1\lci1\lV1i111 u bb6\'1ti''U 1~ ti ~1''U {i'1\l:u~#lei\lil1V1~ fl u1~tl'Ufl11fo b~'Ur11{i'1\lci1'l'Vlii'1ou'U1'Vli!vlii~ar11 b vh n'U 
" " b~'Ufh{i'1\l°6i1\l'V1i!1v1 b 'VI~ eJ eJ clm11\l b VI LLrl er-.J1{i'1.:i 

" "' 
(®) mru~i'u{i'1.:i1#\11.:iV1aflu1~n'Lim1i''Ub~'U1"i1{i'1\lci1'lV1ii'1HV1mt1ou'U ~-:tbb~6'l~Uu'U 

ii~afi1b vhn'Ulii'Tu1'Ub~'Ur\1{i'1\lci1\lV1ii'1vl~11{)1\l:u~~e.J\l~fl 1 il. 'Ubb~a~\l1~ V11fl~11.:i{i'1'l 1~~m~'LI fi1{i'1\lci1\l'Vlu 1 
" "' "' 

1 ., 1 ~1''U{i'1'liia'Vli5"1lei R'U'Vl~flu1~ n'Um1i'rn~'Lifi1{i'1.:ici1\lV1i:i11 'U'l1~'1'U1#1 
"' 

f!J . 

Since i~J 
RODJANAKORN PANIC~; ~1931 ) c:··; , 
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ct.b (6lJ) Mwfofl'ww7riLvunmmm'i?3J) ., ., 

er-J1-;ij1.:ilil::A'UVI~ flUWtl'UflWru b~t1f11-;ij' 1.:ici1.:iwu11 Vlbbri ~-ru:ij1.:i ~el b~B~11-;ij1.:i 1~Vlfl 
" " " b~t1f11-;ij1.:iHmu'11u1ub~t1f11-;ij1.:ici1.:iwu11Jrn.1-ii'el ct.Gil (6ll) bba1 bi't1bbl'l"lum&~.:il'lel1uil er-ru:ij1.:iil~'Vlfi6lJelAt1 

" 
V1~fl'IJ1:: nu m1-ru b~uf11-;ij'1.:i ci1.:iV1-U'1u1.:i~1uri el'U 1~ 

(@) m&er-ru:ij1.:i11.:iV1"'fl'IJ1~n'Wm1-rub~'Wfl1-;ij'1.:ici1.:rv11!1lfouub~m 'Vl1fl~11~1.:i1~Vlfl 
" " b~ufl 1~1.:ici1.:iV1u11 u bba1 ~-ru:ij1 .:iil~'VlTI6llel A'WVI"' mh ~nu fl 11-ru b~t1f11-;ij' 1.:ici1.:iV1u11 'Wa1'U~ er1141.:i 1~Vifl b~'U 

" " 
1"1141.:ici1.:iV1u11 u bba1i!'U 1~ i:Jerfo41.:ilil ::~ el.:itl'1'Vl"'fl'l.Jwn'W m1-ru b~'Ul°l141.:ici1.:iV1u1uuu1 'Vlli ~ihmf11 b vhnu 

" " 
b~u~141.:ici1.:iV1u1~b 'Vl~elel~m11.:i 1 Vlbbri~11-;[1.:i 

" " ' 
(tv) m&~-ru41.:i1~11.:i'VI"' fl'IJ1~n'Wm1-ru b~'Wf11-;[1.:ici1.:iV1u111'V1"1i:Juuu Gli.:ibb~"~uuu 

" i'.b.Ja1°11bvl1nulii'1u1ub~ufl141.:ici1.:iV1-U'1~er1141.:i'1~~el.:iVifl 111 u bb~a~.:i1 ~ 'Vl1fler1141.:i 1~Vlfl b~u~1~1.:ici1.:iV1-U'1 
" " " 1u:n~1~ bba1 ~-ru~1.:iil~'VlTI6llel~'UV1~ flU1~ num1-r'Ub~t11°11~1.:ici1.:iV1-U'11m1~i!u1~ 

" 

1 I '°' 1 21 I !VQJ ii I 21 I V QJ .ct, 0 ii ( "> \ 

'Ufl11'111:J b.:J'U VI bbfl ~1'Ulil1.:J bbl'lfl~ \11~ ~11'11.:Jlil~'Vlfl b.:J'Ulil1'U1'U1el l:Jfl~ ....... .!n.9. .......... ~'.IJ .... y-··-

6lJ el .:J b~ 'U~ ~-ei.:i~11:J1 u.:i1~i!u b~B bUu'IJ1::nmJ a.:i1'U 1 um&~ b~u'IJ1~ nue..ia.:i1ulil ::~el.:if.1flVlfl11vY.:ii'U 
" 1ll~1fl11 ....... ~ .... b~el'U (~1V1-ruG1qiqp~bUt1111°l1~elV1'111:J) V11el"i11m'U ______________ .-: ............ u1'\ll (~1V1-ruG1qiqi1 

~bU'U111°l1b'Vlll111:w'(er-ru41.:i:il~'VlTI~lil~6lJelb~'UUWtl'Ue.Jfl.:J1'U~'U 1~i:J~1''U~1\llil~~el.:J11\1Vltl'.:J~el~1U1~tl'U6llel\I 
" " 

1J'U11°l11 zj\lelelfl 1~i:Ju'U1fl11.f111:J 1 u'IJ1~b'\lll31 :l.1111.:J H~eler1141.:ib ~€1bU'UVl~flU1~tl'Ubb 'Vl'Unl~ 
" er1141.:i1il::A'Ub~'Uu1::nue..ia.:i1u bb"::1V11elV1tl'.:i~el~1u1::nu6lJel.:iuu11°l11~.:iflci111'11m111°lV1~\I 

" 
1Vlbbri~Wu41.:i'l"l~m.1num1~11:Jb~'W.:i1~?w1Y111:J 

" ' 
c(Ja m1 (n) n1V1'U~b 1fil1bblil'1blil~lilbbfi!Zft'Vl6'lla.:iN'11..ij1.:it'Um-auamanfl'ruru1 

" "'"' 
.rn i:J 1 'Wn1Vl'U~ .............. : .. ···-···-··· .. ( .................. : ............. __ J 1u tl'u'1~'<il1fl1'W".:im:w1 'WG1qi qi1 

er-ru-5'1\l'<iJ::~el.:J b?l'Uel bbe.J'U.:J1'U 1 VI b U'U~'l"IB b'<il bbn~i1 ~1.:J 1~ l:J bb6'1~.:ifi .:i.rr 'U l'lel'U6lJel.:Jfl1T\il1.:iTU bba::n1Vl'U~ b 16'11 
" " ~~m1m'Um1v'i1.:i1uV1i;rfl~1.:i ~ 1 Vlbba1b6'1~'<il 

~1'u-;[1.:i~el.:ib~:wv'i1·:n'U~-ru41.:im1:J1'Un1V1'U~ .......... : ........... L .......... : .......... J 1u tl'utl'~'<il1fl 
1'uvTl~1'uV1tl'.:i~el bb :ij.:i 1VIb~l.i.:i1u bba::'<il ::l'i' el.:iv'i1.:i1u 1 Vlbba1b?l~wni:J1 u n1V1u~---· __ .. : .. __ ..... C .... ·-··-· .. : ........... ) 1u 

tl'u'1~'<il1fl1u~1~1'uV1tl'.:i~eibb:ij.:i~.:iflci11i!u 
~1 ~1'u :ij1.:ii'.i1~ b?l'Uel bbe.Jt1.:i1u Vl1eii'.i1~a.:ii1eivi'1-:i 1um 1:J 1un1V1t1~b1a1V11ei 1ll?11m 1f.1v'i 1.:i1u 1 VI 

bba1b?l~'<il1'11:w n1V1u ~ b 1a1 Vl~ei:il b VJ 1'11VIb~el1~11~1'u41.:i 1ll?11:w11mi1.:i1u 1 Vf bba1b?l~wni:J1un1V1u~b1a 1V11el 
' " 

'<ii:: bba1 b?1~'<ilci1.g'1 bnu fl11n1Vlu~ b 1a1 Vl1t1 ~1''lJ-<5'1.:iv11~~i:rru rn1-if ei 1~-if eiwd.:i Vl1t11?1 fl but1~f.1fl'W~fl,;'Vl1''V'l6 
'\J QJO~ '\J 'IJ 

b~~6lJ1~ VJ1ei1?1flbUu~a:wa::a11:J VJ1eib'Wflbu1:Jhlul)u~1?11:wfi1i.:i"llei.:iflru::fl11:wm11?1111il1'u~?1~V11ei~f11ufl:w.:i1u 
I I 't '\J "I 

Vl1eiu~~'VlVi'IJ~ mnGli.:i 1~-ru:w eiuei 1'U1'<il'<il1 fl ~1141.:i ~1141.:i:il~'Vl fi~ '<il~'Uei fl bi'l fla ru ru1ffi\9l' bba ~:il~'Vl5-;ij1.:i er-ru41.:i 
'U 'U QI QI 'U 

111:J 1 'Vlli b-ii'1v'i1.:i1'U6llei.:i~fo41.:i 1Vl"ci1.:i1 u1~~11:J m11 ~~'Vlfiuei fl bi'l flG1" 1" 11,!'U 1llm~'Vl'U~'Vl56llei.:i~1141.:i~'<il:: 'U ct o~o~ 'U 
.c::::rl ii I ..::ii !VQJ 21 

b Wfl1B-.'.ll°l1 b6'1t1Vl11:J'<il1fle.J1'U'<il1.:J 
" 

m1~~11-;ij1.:i1ll1~~'Vl5baflG1qiqi1~.:iflci11-il1.:i~'U,ru 1~bU'Ub'Vl~1Vf~1'u:ij1.:i~u'<il1fll°l11:wfo~~ 

Since 'l!U1 
RODJANAKORN PANICH (1981) CO,,LTr· 



- giJ -

-Ue:i vJ < "ll) n1'Vl'Llflb 1i;i1utl1ba~l\lbbi;t::~'Vl6"lle:i.:i~-:i1~1.:i1'1.1m-a'Ue:iman~ruru1 
I \JI QIQI 

...... ... ... = 0 .d., ... 1 ... .. .. ... l'f d'.b<t 
~1'1.Jl\11-:i~el-:i b 1ll'\111-:i1'U'Vl1'1.Jl\l1-:i~1 El 'U1'U'Vl _______ QJ ______ bVlel'U ________ Q_\D_Jt1J! ______ '\"I. . ____ b ________ -----/· 

v 0 ~i.I ii ~ ~ ~ ~ QJ iej .di! .::I 
bbi;1~1\l~~el-:i'Vl1-:i1'U VI bbi;11 b6'111\l'U1\j1U.lfl1 CJ 'U1'U'Vl _______ b ________ .b VI el 'U ___________ Jl'.IJJ_e-!JL _________ '\"I. \di. _______ b ~)VJ;> __ -----

lJ1~-r'U-.5' 1-:ii31~a-:i~ mi1-:i1'U.fl1CJ1t.1n1V1t.1V1b1m V11el 1~6'11m1t1v\'1-:i1'U 1 vtbba1b6'1~:u~1llfi'1V1'UV1b1m Vl1elii b'Vl~i'« 
v ' 

bzjei \~·:h~-rtJ-.5'1-:i 1~6'11m':i1JVi1-:i1'U 1vtbba1b?1~"ilmCJ1 'Un1V1uVI b1m Vl1ei"il~ bba1b6'1~"il~1-U1bn'Ufl11n1V1'UVIb1mV11el 
v 

~fo41-:ivf 1tlV1afl I ru1-if ei 1V1-iJeJV1ii-:i Vl1eJ ~fl b U'U~tlfl~°l1 fl~'\11-r'\"I~ b~Vl6111VI Vl1eJ ~fl b U'U~alJi;1~i;11CJVl1eJ b ~fl biltl 1~ 
'U UM QI 'U 'U 'U 

tlnu~~1lll°l1Gt-:i611ei-:if01ru~fl':i':iiJfl11\;l11"ilfo~G'IV1V11ei~f"11tJf01i1-:i1'UV11eitJ~~'Vlvltl~fl""1zj-:i1~-rtJi1ei'UejTu1:u:u1fl 
d:,.J 'I 'U q 

~1141-:i ~1141-:i ii~'Vlfivl"il~tJeim~flarurnTd\lil bbi;i~ii~'Vlfi41-:i~1'1.J41-:i11EJ 1VI~b-if1Vi1-:i1'U611eJ-:i~-r'U41-:i 1Vla~1-:i1 tl 
'U 'l.J VO~ 'U '\J q 

111'1 CJ m11 ia'Vlfi'UeJfl b~ flatyty1J'U 1~ m~'Vl'l.J~Ylfl611 ei-:i ~1141-:ivl:u~ b 1CJ fl1'eJ-:iri1 b~CJV11CJ"il1 fl ~1'1.J41-:i 
m1vl ~11"5'1-:i 1~1ia'Vl5 b~ fla fl I ru 1~ -:i fl~11-if 1-:i ~'U 1~ b tJ '\..lb VI~ 1VIeJi''U..[1-:i~'U 1\11 fl f0111ll-r'U tJ VI 

'\I o~ QI q 'U 

b~ eJ-:i 1'\..I bba1 bG'l~l\l'U ~'U 1 W bba ~ ~11°'5'1-:i1111-rrn.1el'U-:i1'\..I 1\11fl~-r'U°'5'1-:i'Vl1eJ 1\11fl~-r'U°'5'1-:i 11CJ1 VI~ 
'U 'U 'U 'U 

1t.1mruvliim1'1.Jelm~flaqiqi1~1lJ-ifel giJ V11fliibV1~'1i11V1'1.Jfl'l"l~ei-:iV1~m~CJV11mnV1~t.1:u1flm1"5'1-:id mCJ1t.1n1V1t.1V1 

_____ -~ _ (G'.f~-~ ) _____ tl.__ _____ : ________ _(_ ______ ---=-- _______ __) b~ eJ'U i!'U '1VI :u1 fl1'Uvl1~-r'Ull elm1t.1 ~-:i fl ~11 zj-:i m1ll'll11V1'1.J fl'l"l1ei-:i 

Vl1el b~CJVl1CJ*6bnVll\l1 fl f0111ll'l.J fl'1"11el-:i611eJ-:i~-r'U°'5'1-:ieJ'U bflVll\l1fl fl 111.ff16'1VlvlhJ ti fl ~el-:i'Vl1eJvf 111\.~ b~CJ'U1'el CJ Vl1eJ 
v ' v 

v\'1 hi ti fl~el-:i~1llm~1~1t.1bb vi-:i'Vlafl1'll1 ~-r'U°'5'1-:i:u~~ei-:i1'1.Jv11m1bbm 6111 VI bllt.1vl b~CJ'U1'el CJ 1VICJ 1~ifl-li1 1VICJ~11"5'1-:i 
'U ctS 'U 'U 

hi~el-:ielelm~'U 1VI 6] 1 t.1m1dvY-:i~t.1 V11fl~1'1.J41-:i 1ll m~v\'1m1~-:ifl~11.mCJ 1 t.1n1V1'UV1 ____ ro_cN:_ C~:u11J) ____ 1t.1 i!'U5V1:u1fl 

1t.1vl1~ -r'U bb 4-:i b i'.J'UV1i!-:i~ei:u1fl ~1141-:iV11ei ~v\'1 m1bbm6111 Viti fl ~ei-:i b1CJ'U1'eiCJmCJ 1'Ub 1i;i1vl~-h41-:in1V1u VI 1 V1~11"5'1-:i 
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111°11f'l1.:i1'U ~e:iVJL11EJ~er-r'IJ..ij1.:iu1~:ui;i1~ Vl~m1 fl1f'l1..ij1.:i.:11'U b um1lil 
" " 

zj.:i1~'1.J11l'W61ruru1bb~1bb~m& 
' v v 

d QJ' II _,d V ~ I .c!il 

ESCALATION FACTOR 'Vl'VlflmEJ (;:'. % b:UeJ\9leJ.:ibl'l:Ufl1.:!1'W'Vl1eJ 



- <t: -

-:i1'L!e:>1f11-a V1:w1CJ~.:i\Jl1e:i1A11 b'li'W Vivl'1m1 h.:ib~CJ'W h.:ivm1'U16'l 'Vle:i-Yl'n ~-Yl'n 'Vlm.h~~:w 
e)~..ij'W'Vl~ ~:Wb'Wb~CJ:w a1~11mI1 h.:imV111 A~.:i1a~ h.:i.:i1'1.J ~1 bU'WIX'W bb6'l~b~V1:1J1CJA11:w11:w~.:i 

' 
@).@) 1 ~vh bb6'l~mA11u11"iJu~.:imCJ b:w'l.J'11V1t11CJ bb~1&J11:w~.:iV1ii'mb LJG'l.:i bb6'l~1~uu 1~.YhrnCJ1 'l.Ju~nw 

@).b LJ1~'\.J1'1Je:i.:imA11rn1"ilu~.:ivlm:w'l.J'11V1t11CJ bb~1&J11:w~.:i1~uuLJ1~LJ1mCJ1'Wu~b1ru 

@).i;n 1~uuvle:iV1~e:i1~uua1CJ~1.:i 61 ~~~'Vl~e:i~.:ie:i~"l.'l.JG'i1'1.J'1JeJ'lmA11 b'li'W vle:iLJ-rumml"l vle:ifh"lf 

a1CJ1 ~~1i;11V1-rrnA~e:i.:iLJ-rumml"1 6'11CJ~e:i~1 "16'1"1 
v v 
0 cf 0 

@).(['. 'Vl1.:i1~u1CJ'l.J1'1Je:i.:imA11"il'Wti.:i'Vl1.:i1~u1CJ'l.J1.fl1CJ'We:in 

@).er 6'i1'1.J'lJ1~ne:iu~'11blJ'l.J~1V1-rumA11 bliJ'l"l1~6'i1'1.J~~~numA111~CJ#le:i.:i6'111.:iV1~e:iLJ1~ne:iuwfo:w 
nurn1ne:i6'1i'1.:imfl11 bb\9lhh1:w'1.:ibfl~e:i.:i..ijm'Vl~e:lbfl~e:J'llle:im'l~i11mLJ1~ne:iuV1~e:l ~~~'l b'll'W ~~vl bfl~e:l'l 
Ae:J:WW1b~e:i~ bA~e:i.:iauJ1 bA~e:i.:iLJ-rumml"l ~~6'l:W"16'l"1 

'U 

@).b 'Vl1.:ibVl11e:iumA11 ~'Wti:w ~'W~n vl1.:i"i11nmA11 1~me:iu1&Jbn'W i;n b:w~1 

tif~lil'a K = o.ID~ + o.G><f: It/lo + o.G>o Ct/Co + o.cro Mt/Mo + o.G>o St/So 

m.G> -:i1'Ll~'LI 'VlmCJ~.:i m1'1J~~'W m1~n~'W m1u~er~~'W m1'1J~V1i!1~'1.J m1bnaCJu~er~~'W m1 
' ' 

~~ - ti:wu~er~bbtJ'W b~e:i'W A6'le:i.:i M''WA6'le:i.:i M'wr'WJ1 M'l.J'Vl1.:i ~.:itXe:i.:ib-ubA~e:i.:i..ijm bA~e:i.:ii'.le:irmtl~u~ 
6'i1V1-ru m1ti:w ~'W 1 ~Vim CJ A11:w'1.:im1ti:w ~'W'Vl~eJ'Vl11CJ'Vl~e:i1a ~ ~'W ~ii m1mufl:w 

' ' 
Awa:wu~'1Je:i.:i1a~~'W ., bb6'l~ii-rre:in1V1'W~15m1ti:w 11m~.:iiim1u~er~ bb 'tl'W fa CJ 1-ff bA~e:i.:i~m bA~e:i.:ille:in6'l 
' ' I 

b vle:i 1 m~m~1:01'1.J~1:w~n1V1'1.J~ Hb 'll'Wb~mnrn1'1.Jne:iai'1.:iti'W'WV1~e:i b ~e:i'W'll6'l'IJ1~'Vl1'W 
"' 

~.:id1~11:w~.:i.:i1'1.Jtl1~bfl'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED , 

MATERIAL , UNTREATED BASE bb6'l~ SHOULDER 

tiffllil':i K = o.mo + o.G>o It/lo + o.a:'.o Et/Eo + o.IDo Ft/Fo .., 

~~ :i 
Since '!9'.J•i 

l ~ ovr~~AKORN PANICH (1981) CO .• L TD 



-b-

kl.kl .:i1'Ll~'Llb'ia.:i V1:1.rnifi.:i .:i1'U~'U'll'U1~ 1V1ajt11mb~t1.:in'UbU'U.ff'U1Vf bU'U1~b tltiu l\l'U 1~m11.1V1'U1~ 
~ eNf111 1~ ti 1mlei.:i11.:iwV111.:i~'U1 Vlaj l\l~ bb61f1.l ~1 ti~'U ~ei ti V1~eim1vi'll'LI1~ ~1.:i 61 bbii'l~'Vl11ti1 Vf b~1.1'llei.:i11.:i 
iirn1muR1.1Rru6'11.1u~'llei.:i1'6'1~bba~iioifein1V1'U~ifiufiu~1~t1H'bR~ei.:i~m bfl~ei.:i~eina V1~mb1.:ifl'U bba~1vr 

'I 'I 'I 6.J 

Vim ti fl111.1111.l fi .:inw~'Uvl .:i .:i 1'U~'U b~ti.:i tl1bb'LI1 'Vl~B.:J1'U~'U 1 'Vlaj ~ii~ n'l!fru~fl a 1 ti fl~.:J n'LI b ~BU ei.:i tl'U n 11 
' " 

n~b61f1~W.:J'Vlii'llt1'llB.:Ja1~~~.:ibbii'l~VJB.:i'11'l11 

1-H~~':i K = o.cro + o.klo It/lo + o.klo Mt/Mo + o.l!Jo Ft/Fo 

l!l.m .:J1'Llb~1Z':iZbUVl~'LI 'Vlmtifi.:i .:J1'Ubl\l1~1~bUVl~'U'~,11u 1~t!~'Vl1.:J'll'UEJ1ti 1u - n~'U u1~mru 
1:ilbn'LI ~ fi1ab1.1~1 tim 1'm1'Ubl\l1~1~b uviei 11.1.:i\Oi'zj.:i~ei.:i1-tl'b'Vlf1Ufl.ff'U6'1.:i 

' 'IJ 

1-H~~':i K = o.cr~ + o.G>~ It/lo + o.G>o Mt/Mo + o.l!Jo Et/Eo + o.G>o Ft/Fo 

m.G> .:!1'LIN1'Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.cro At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

m.kl .:J1'LIN1'Vl1.:J SURFACE TREATMENT , SLURRY SEAL 

K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.l!Jo Et/Eo + o.G>o Ft/Fo 

m.m.:!1'LIN1'Vl1.:! ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.G>o Mt/Mo+ o.cro At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.cr .:J1'LIN1ti'Ll'Llfle!'Lln'i~ bft~au 'Vl~n 'V11.l 1t1 fi.:i ~1 ~'U'Ufl B'U n ~~~ti b6'1~m Vian zj.:iLJ1~neiu~1 El 

~~bbf11{1bV1amG1'U'Vl~el~~bbm.:imvib'Vl~nna1bzjel1.J~~ (WELDED STEEL WIRE FABRIC) b'Vlam~BtJ(DOWEL 
BAR) b'Vlan~~ (DEFORMED TIE BAR) bba~1eltJ~el~1.:J 61 (JOINT) ~.:ii1'1Vf'Vl1.11tlfl111.1111.Jfi.:Jbb~'U~'U 
flel'Un~m6'111.Jb'Vlan'lJ1b1Wflel6'1~'V'l1'U (R.C. BRIDGE APPROACH) ~1tl 

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

~\'l,{)! 

~if': 
ti\li' 

Since ·19. 
RODJANAKORN PANICH (1981) CO .. LT 



- G'll-

I ~ .c::l .Q. d I~ cf I _q 4 ~ 
m.ct' .(11'U'V18':iZ'U1U'Ll1fla'l.ln':i\Plbfil':i3.Jb'Vmmtaz.:i11.1uavm 'VllnCHN 'VlelfleJ'Ufl111lb?mJb'\11'1fl 

6'1°1V11u.:i1t.11~'\.J1tnl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'LI11-:!1~U1CJtl1 
..:::I - ..::.. W: .r::::i 4 W: ~ 4 ~ I QJ 

Reit.1m111 b6'113.J b V1i;i n -:i1t.1 li111ilfl eit.1 m111 b6'113.J b 'Vli;'l m1-:i1~u1 CJt.11bb'1~u1b1 rum lilfl ei6'1~'V-l1'U 113.J'Vl-:i-:i1t.1u8'V-lfl 

f\eit.1n1111b6'1~3.Jb'Vl~n bbi;i~-:i1t.1fleit.1n1111b6'1~m'Vl~n~t.1~ii1ubburnbi;i~i;rn~ru~.:i1t.1Ra1CJl°l~-:int.1 b"llt.1 -:i1t.1uei-Wn 
'\J 

(MAN HOLD) vlei~eiCJ6'11CJ 1 'V11Pi'V-lvl vlei~8CJ6'11CJ 1vl'Vh bU'U~'U 

K = o.mct' + o.klo It/lo + o.G>ct' Ct/Co + o.G>ct' Mt/Mo + o.G>ct' St/So 

m.b ~11.11fl'Hit71~fte>'l.tn7f1Lit;11b ~amLa~.:i1m~e>'UO'Llfl~.:i VlmCJf:i.:i 6'1~~1t.1R8'Ufl~\9l b6'1~3.J 
b'Vlafl bfl1.:J6'111.:i'11'U11flflel'Ufl~\9lb6'1~m'Vlaflflel6'1~~1'U (R.C. BEARING UNIT) vlm'Vl~EJ3.Jflel'Ufl~\9lb6'1~3.J 
b'Vlafl (R.C. BO; CULVERT) V1eif1-:iJ11fl1.:J6'1{1.:ifl€1'Ufl~\9lb6'1~mV1an bzjeJ'Utl'U\9l~.:Jl°leJ'Ufl~\9lb6'1~mV1an vh 

1ifafl':i K = o.mo + o.G>o It/lo + o.G>ct' Ct/Co + o.klo Mt/Mo + o.klct' St/So .. 
m.G'll .(11'Ulft':i.(lfil71~b~an '\113.JlCJf:i.:J 6'1~'\"l1'Ub'Vl~flG'\'1'V11Ufl'Ub~'Uoif13.Jfl'U'U bfl1.:Jb'Vl~flG'i'1'Vl1U~lil~.:J 

u1v"il11"iJ1"1Ju li1 bb 'IJ1'U6'1-:i b6'111vh~1bb1-:16'1-:i b6'111viCJ b6'111 vi1Vll"ltl V11ei-:11'U 1f11.:i b '\Ila n~'U~ni;r n~ru~ 
'\J '\J ' 

1°la1CJfl~-:in'U bb~1~1113.1f:i-:i-:i1t.1~1il~-:i b6'111R1.:ibV1~n6'11CJa.:i'IJei-:im11 vi1-w1~1CJt:-J~\9lbb v1-:iu1~b vil"11 viv 

1.-lfafl'l K = o.klct' + o.G>o It/lo + o.oct' Ct/Co + o.mo Mt/Mo + o.cro St/So .. 

cr.<r .:i11.1fle>1.1n'ifll~.h111L~amLa~fte>'Un'ifl1i111ilfU1e>~ 'VlmCJf:i-:i -:i1'UfleJ'Ufl~\9lb6'1~mV1an~i1nci1'W 
'IJ8-:Jb'Vl~fl88fl3.J1bbCJflfl1'U1W~1-:J'\111fl'IJeJ-:J-:11'U~1CJ V11-:J':i~U1CJJ1a'U Vl1eJmfl11"1li;'lU':i~V11'UU':i~fleJU'IJ€1.:J 

..:::I ,,J q QJ I .c::il QJ I I ~ 
b 'llel'U 611-!13.JG'l~t\!1 bbEJfl"il1CJ bUm~-:J1'Ul°l8'Ufl1\9llil-:Jfl'111 b V11'U'U 

1.-lfafl':i K = o.cro + o.G>ct' It/lo + o.klct' Ct/Co + o.klo Mt/Mo .. 

RODJANAKORN PANICH {1931) CO .. LTD 



- c;;; -

K = ESCALATION FACTOR 

It = ~"lfi1-a1A1~'U~LnAi1 l tl"Ue:i.:itl-a::t 'Vlfl 1 .. da I 
'Ub~el'Ll'VI .:S.:S1'LILL\ilg<t::.:S1~ 

lo = ~"lfU"a1fl1~'U'iLnAi1 hJ"lle:i.:itl-a::b 'VIA 1ut~e:iuvltll~lllm.:itl-a::n1~-a1A1 
Ct 

QI Cl ct ti 1 .. da I = ~"lf'Ll"a1fl16llb3.J'Ll\il 'Llb~e:J'Ll'VI .:i.:i1uttlila::.:i1~ 

Co 
• Q,I .cl IC:I f{ 

1ut~e:iuvltl1~6lle:i.:it1-a::n1~-a1f11 = ~"lf'Ll"a1fl16llb3.J'Ll\il 

Mt = ~"lfi1-a1f111'a~rie:ia~1.:i (bh13.Jt'Vlamta::~wu~> 1.ut~e:iuvla.:i.:i1utt~a::.:i1~ 
Mo ., .. QI I "'(l' Q .. dt"' dtl \] = fl'll'IJ':i1R11aV1m1a-a1.:i :un:Ub'Vlamba:::"llb:U'IJl'l) 'l.lbflfl'IJ'Vlb fl"lleH -a:::mV1-a1R1 • 
St = Q,,tl:( d 14 .d I 

~"lf'Ll"a1fl1L'Vlan 'Llb~e:J'Ll'Vlfl.:S.:S1'Llbblila::.:i1~ 

So = Q,I .c:t d t 4 .d.a. 
~"lf'Ll':i1fl1tvian 'Llb~e:J'Ll'Vlb tl~6lle:i.:itl-a::m~-a1fl1 

Gt = ~"lfU'a1 fl1 b Vian U~'LI b~l:l'Uvl ~ a\il 1. utl-a:: b 'VI fl 1. 'IJ b~il'Uvl a .:S.:11'1.1 u~a ::.:11 fl 

Go = <Vq I fiq dAttl t .. "'u ti ~"lf'IJ"a1fl1U~'Ub'Vlam-a1:1'U'Vl~a\il u -a::t'Vlfl 'Llb~e:J'Ll'Vlb ~6lle:i.:i -a::n1~-a1f11 

At = ~"lfi1-a1f11 Lte:ia~al'I 1. 'Ub~e:iuvla.:i.:i1uu~g:i::.:i1~ 
Ao = ., .. ~d1."' dtl ~"lf'Ll"a1fl1LLe:ia a'VI 'Llb~e:J'Ll'Vlb ~6lle:i.:it1-a::m~-a1fl1 

Et = ~"lfi1-a1fl1 Lfl ~e:i .:ii n-abba::'U'ifi ru 6ti 1. 'Ub~e:iuvla.:i .:i1u u~ a::.:11 ~ 
Eo = ~"lfi1-a1fl1 bfl ~e:i.:ii m bba::'U'ifi ru 6ti 1. 'LI b~e:iuvi b ll~6lle:i.:itl-a::m ~ -a1 fl1 

Ft = ~"lfi1-a1f11tl1ai'u~ b6lla'Vl~'Llb ~1 1. 'Llb~e:iuvia.:i.:i1utt~a::.:i1~ 
Fo = ~"lfi1-a1f11tl1ai'u~ b6lla'Vl~'Llb ~1 1. 'LI b~e:iui'lbll~6lle:i.:itl-a::m~-a1f11 
ACt = ~"lfil -a1fl1'Vie:i~ b3.J'LI lili.1:1\:;u 1. 'Ub~ e:iui'la .:i.:i1u u~ a ::.:i1 ~ 
A Co = ~"lfi1-a1f11'Viei~L3.J'IJ\ili.1:1\'.;u b'Llb~e:iuvibll~6lle:i.:itl-a::m~-a1f11 
PVCt = ~"lfi1-a1f11'Vie:i PVC 1ub~e:iuvia.:i.:i1uu~a::.:i1~ 
PVCo = ~"lfi1-a1f11'Vie:i PVC 1. m~e:iui'ltll~6lle:i.:it.h::n1~-a1m 
GI Pt = ~ "lfil -a1f11'Vim Vian e:i1'Ufil .:in::~ 1. u L~e:iuvi a.:i.:i1u u~a:: .:i1 ~ 
GI Po = <Vq I Q QI ~t .. dll ti 

~"lf'Ll"a1fl1'Vlelb V1ane:i1'Ua.:in:: 'Llb~e:J'Ll'Vlb ~6lle:i.:i -a::m~-a1f11 

PEt = ~"lfU"a1fl1'Vie:i HYDENSITY POLYETHYLENE L'Llb~v'Llvia.:i.:i1uu~a::.:i1~ 
PEo = ~"lfU"a1fl1'Vie:i HYDENSITY POLYETHYLENE b'Ub~v'Lli'lbll~6lle:J.:Stl"a::m~"a1fl1 
Wt = ~"lfi1-a1f11a11:1l'rlV11 1.ub~e:iuvia.:i.:i1utt~a::.:i1~ 
Wo = ~"lfi1-a1f11a11:1l'rlV11 1.ub~e:i'Llvlbll~6lle:i.:itl-a::m~-a1fl1 

SiU1ce ·19'.11 
~(\)OV) 0ANAKORN PANICH (1981) CO .. LTD 



-~-

@). fl11rl1'W1tl.!Vl1R1 K ''il1n~l'l1 \911:1J~ffMtlJ~·nui!tJ 1 b 'Vlbi~'Jbf'l61J~'llil11A116'ft?JtleJ?f1'1.:i61JeN 
m~'V11'J.:J'W1W'll~ bt?lCJb 1l\11'l.J61JeJ.:JU ®ctmo bllmnru"Vli. 'l.Jfl111°l1mru 

"" 
®. rn1f11m rumf11 K 6'11V11'umru~ii.:i1tJ rieJ?f~1.:iV1i;i1 CJtJ1~ bil'Vl';i'J:lrn ~ 1 tJa qiqi1 b~ en nwil ~~eJ.:i 

bbCJ nf11 ri e:i?f~1.:i bb~i;t~U';i~ bil'Vl b Vi'it?J b liJ'l.Jl'l1:1J~ ffMtl.!~61leJ.:J.:J 1tJJ'l.J bbi;t~ 1 Vl?f eJt?l\Pl~ eJ.:J tl'U?f l'l';i~b~ 
" 

rl1'Vl'l.Jt?Jt1 

m. rn';ir\'1mruV11Fi1 K n1V1tJ1?11mi'Vll"filEJ:1J bfl t911bbV1u.:i'Vln~tJl'le:itJ 1t?JEJ1:i.liirn';i'Ut?Jbl"f"Mbbi;'l~ 
' 

n1V1tJ1?11 Vi'v11bi;i61Ja:1J'VrtJ5 (b tJ~EJu b ViEiu) 1 Vi'b l1w:-.m6'11 b ~liJneJtJ bb~11il.:itl1~i;i~w5t tJArunu~1 bi;'t61JA.:i~ 
v " 

V1u1 bi;t61Ja:1J-Yr'l.Jcrti''l.J 

<i'.. 1Vi'i!lliJ1';iru1b~'l.Jb~:1JV1~e:ii;it?J';i1A1fi1.:i1tJ liJ1m1A1~ll'luiii'1.:iv11arnru1l'lni;i.:inull·h.\i'1.:i b~eJ\91 K 'U g~ ~ 'U 

1'11:1J~l'l ';i6'1°1V1'lu.:i1tJ neJ?f~1.:iJtJ 1 1tJ b~e:itJ~ci.:i:1.1eJu.:i1tJii \91 b tJ~ CJ'l.Jbb tJi;i.:i 1 U"i11 n \91 K 1 m~eJ'l.Jb tJ t?J61Je.i.:i 

U';i~n'Jt?l11A1:1J1nn11 Ci'.% ~'l.JbU bt?lCJU1bU'W1~6'i'J'l.J~bn'l.J Ci'.% :IJ1rl1'l.J'JUJU'l'Ub~:IJ'Vl~eJf'lt?lA1.:'11'l.Jbb~'Jbbl'l 
mru('\:t?JCJb:i.lRt?J <i'.% bb';in1Vi') 

er. 1 tJmru~ ~1u-.ij1.:i 1il?11:1JTH1v11rn1neJ?11'1.:i 1 Vlbb~'J b?f~"il mm~CJ~b 1f'!1 b'l.Jaqiqi11t?Jm lltJA11:1.1~1?1 
61JeJ.:J~'luiil1.:i A1 K \911:1J?f1'111'11.:i 61 ~1iJ~tl1:1.111m'l.Jfl11rl1'U1tlJA1.:'11'l.J bV1i.-iff11 K 61JeJ.:Jb~eJ'l.J?ft?lVl1CJ 

'U iu I 'I 

\911:1.1eJ1~aqiqi1 'Vl~eJ\91 K 61JeJ.:ib~eJtJ~ri.:i:1JeJu.:i1tJliJ~.:i bb~'Jbbl'l-:!1\91 K M'111?11iJ~ilfiTweJC1n11 
o. fl1';j~1m~tJbb~i;i~.:i11?1 1 Vi'~1CJFl1~1.:i .:i1tJ~~'lu~1.:iv111~bbl'li;i~.:i11?1 m:1.1aqiqi11tJneJtJci1tJ 

\91.:i1tJb~:1J'Vl~eJA1.:i1tJf'!t?Ji;t.:i ~.:i1iJ~r\'1mru1~~e:ib~eJm1u~'llil11A11'?11?1tleJ?f~1.:i ~.:itl1mr\'1mruV11A1 K 
' 

61leJ.:ib~eJtJ~ri.:i:1.1e:iu.:i1tJ.:i11?1,!tJ 1 b lltJ~bb utJeJ'l.Jbb~1 b~eJl°l1tJ1rub~tJb ~:1.11~ Vi'61leJvl11"111:1Jl'lni;i.:i b~eJ.:irn1b~tJ 
nu6'11tl'n.:iutJ1~:1.11ru 



beJn~11bb 'U'UVJ1t1i;1'ruru1.LJ'e:i ~.(0)(0) (~'L.!1n G) @) 
QJ QJ 

~111i;1~~1Vi ~n.@/__ __ <¥Jb ___ _/~~b '6'1.:i1'L.!Vi _________ ~ __ J'.IJJJ_~-~---~~~--------· 

bb'll'llbb~'L.!iJ1t1uw6U16":u~'U6-:i1'UneJ?f~1-:i ~ll.Y'IJ..[1-:i"il~~B-:J~\9\Vl1bbi;'l~~\9l~-:J1?111111~ rrrn. 
I I I 'V I 

biJeJi''WVi \vlv 11m1f1:U lvctct® bbi;'l~Vl 'L.!1.oc;toct/1\vi:nl (;l-:J1'WVi lv~ j.Jfl'j1f1&J lvctct® 

!V<V IV 
~1'lJ:ij1.:J 
'II 

Vie:itj 

., 
~l°l'J'Ul°111.:J1'L.! 
'II • ., . ., 
~"ll'Jtl ~l°l'J'Ul°111.:J1'L.! 
'II 'II • 

0 ... 

~1'1..!fl.:)1'1..!~'L.!111 
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