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~1l'.lf11~'1~ beJl'.I~ bb'1 ~'UeJf11Vl'U~f11~neJ~~1\IV11\IVl'1'N b'1l.JV1 Iv 

~1'U\11'UrieJ~~1\l~~Y11'Uri'Ub~'UoLJ'1l.Jri'U'U rn~~1l'.1~1\11'U"il~ bb u\1~1l'.l 1~~\l~eJ 1 ud 

b'Ji.(9) rieJ~~1\ll>1eJ~eJVJn~'U Yl~eJl.Ju'U 1~~'U - '1\1 1~~1l'.l1~ ~ct % 
' 
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m1l.lu'1eJ~.tll'.l~\l~'U 
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'U 'U 
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(9). \!J t)'j~tJ1'/Je:i~ mm 'j'\J 'j'j"iJ'\J ~wi m:w'U\\'1V1i.l 1 CJ bb~1l.Jd1:w ~~ d~uutJ'j~tJ1rn CJ 1 'Wu~ n ru 

(9) . rn d~uuvie:iVl~e:J'j~'\Ju~1CJ~1~ 1 ~&i\YIV1~ei~~ei~1'Wci1'U'UeNmmd b~'U vieitlfommf'l viein161J 

~1CJ 1 yjvh~1V11'rnri~e:i~tl1'ummf'1 ~1CJ~e:rVJ1 ·rn i 
v v 
0 "" 0 

(9) , cs:'. 'Vl1~'j~'\J1 CJ'U1'/JeJ~'i)1 f11 'j"IJ'U (l~'Vl1~'j~'\J1CJ'U1Jl 1 CJ'Uel fl 

(9).ct: ci1'UU'j~ flel'U~"ii1 b lJ'U~1V1fomri1d bovn~ci1'U~&i \Yltl'Ue:J1f11'j b\11 CJl'i' ei~~~1~V11e:JtJ'j~fleJ'U'V1~ei:w 
nu fl1'jnei~~1~el1md bb~1l.Jd1:w~~bri~ei~'1 mVl1mri~ei~i1ei flG1~u1mtJ'j~fleJLJV11ei &i\11~~ b ~'LI ~yjv] bri~ei~ 
rie:i:w~1b\?lei1 bf1~e:J~~uJ1 bf1~e:i~tl1'ummf'1 ~\YIG1:WiG1i 

" 

boU6i\?l'a K = o.1€lct: + o.CO>ct: It/lo + o.CO>o Ct/Co + o.(('o Mt/Mo + o.CO>o St/So 
" 

1€1.@ ~1'U~'U Vl:W1CJ~~ fll'j'IJ\Yl~'U fl1'j\?)fl\Yl'U fl1'j'\J\YleJ\Yl~'U fl1'j'IJ\YIV11!1~'U fll'jbfl~CJ'U\YleJ\Yl~'U fll'j 
' ' 

'll\11 - ri:wu\YleJ\Ylbbi.l'U bzjei'W riG1ei~ ~'UriG1e:i~ ~'W~'Utl1 ~'W'Vl1~ zj~l'lm1·u\ri~m'1m bf1~el~i1elflG1tl5u&i 
6'1°1V11''U fl1 'j rl:W ~'U 1~Vl:W1 CJ f111:W ~~fl 1 'j(l:IJ ~ 'U Vl~el'Vl 'j1 CJ VI ~ell~ \YI ~'U ~iJ fl 1'jf11'1J f1:W 

' ' 
riru ~:wu~ 'U el~1 ~ \11,!'W ., bbrt~ iJ.ff el n1V1'U \1115 m d ri:w dd :w.X ~ i1 m 'j'\J \YI eJ' \YI bb i.l'U 1\11CJ1 ·u\ri~ei~ '1 m bri ~ e:i~i1el fl G1 
' ' I 

b ~el 1 ml?lmmio1'U \?11:W~ n1V1'U\Yl 11b ~'Ub~CJ1 nrn1'Wnei~~1~ri'W'WV11m zjeJ'W'IJGltl'j~'Vl1'U ... 
.X~d1~'j1:W~~~1'UU'j~bJl'Vl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL, UNTREATED BASE bbG1~ SHOULDER 

1-ff~\?l'a K = o.mo + o.CO>o It/lo + o.cro Et/Eo + 0.1€10 Ft/Fo 

ROOJN!AKOFIN PANICH (1081) CO .. LTO. 

c6 
(tn CJ'l/lA~11~ b Vl~u~fi'ri (J1ruA rn) 

~81trwnir.::~L"'J 'l .::·fn:~m'""l1~~ Gl 



- b -

ID.ID .:i1'W\:;m~ti.:i vtmtJ~-:i -:i1'U~'U'V'U1~ 1 viaji11m b~tJ-:in'Ub ll'Ui'U1 ~b lJ'U~~biJ tiu lil'U 11ilm1J.Jvt'U1~ 
~e:i-:im~ hrn1'U'1ie:i-:i11-:i~~vi11-:i~'W1 vtajlil~ bb61!J.Jlii'1tJ~'U~e:JtJ vt~e:im1~'V'U1~~1-:i 1 bbi;'l~V1~1tJ1~ b~J.J'1ie:i-:i11-:i 
~m~mu~J.J~ru?IJ.JD~'Ve:i-:i1Ml bbi;'l~~.Ve:in1vt'U~15uBiJ~1~tJ1-libA~e:i-:i~m bA~e:i-:iiie:ini;:i vi~mb ~ -:JA'U bbi;'l~ 1 ~ 
vim ti m 1J.J~1J.J~-:i-:i1'U ~'Uvi'-:i -:11'U~'Ub~ti-:i ti1 bb 'U1 vt~e:i-:i1'U~'U 1 viaj~~~ n~ru~A~1 ti fl~ -:in'U b ~e:iu e:i-:in'U n 1~ 

' " 
n ~ b 61!1~-W-:iVJi;:i 1ti'Vei-:ii;:i1~ VI~ -:i bbi;'l ~VI ei-:i~ 1111 

boU6'1m K = o.cro + o.IDo It/lo + o.IDo Mt/Mo + o.IDo Ft/Fo 
'U 

ID.m .:i1'Wb'11~~~dj~\:;'W vimti~-:i -:i1m'11~~~bu~~'U~11u ~~ti~V11-:J'V'WtJ1ti 1u - n~u u~~J.J1ru 
hJbn'U ® fibmJ.Jm tJrn1''U-:11'Ub'11~~~bu~e:i1J.J-:il"lzj-:i~e:i-:i1-tibV1AiJAi'U?i-:i 

' 'U 

boU6'1m K = o.crd: + o.G>d: It/lo + o.G>o Mt/Mo + o.IDo Et/Eo + o.G>o Ft/Fo 
'U 

m.@.:J1'We:i"JV11.:J PRIME COAT, TACK COAT, SEAL COAT 

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

m.ID .:J1'Ue:i"JV11.:J SURFACE TREATMENT , SLURRY SEAL 

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

m.m.:J1'Ue:iTV11.:J 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'Ue:i"J '1'W'WflB'Un ~VI b6'1~~b'Vl~n V!J.Jltl ~-:J~1tl'U'UfleJ'U n~Vl~botl b?l~J.Jb VI~ n '11-:iu ~~n e:JU \il1 tJ 

Vl~bbm-:JbV!~rnG1''Uvt~eJVl~bbm -:i i;:i1~bV!~nn~1bzjeJJ.J~~ (WELDED STEEL WIRE FABRIC) bV!~rn~eitJ(DOWEL 
BAR) bvt~n~~ (DEFORMED TIE BAR) bbi;'l~~e:JtJ~eJ~1-:J 1 (JOINT) ~-:id1~vtmtJF111J.J~1J.J~-:Jbb~'U~'U 
fleJ'Un~Vlb?l~J.JbV!~n'U~b1rufleJ?l~~1'U (R.C. BRIDGE APPROACH) 1il1tJ 

1-U~vi~ K = o. mo + o.G>o It/lo + o.md: Ct/Co + o.G>o Mt/Mo + o.G>d: St/So 

~RPn 
SI~ 1961 

ROOJANAKORN PANICH (1981) co .. i.m. 

o~ "7~ 



- G'll -

I ~ q ~ Q 1Q./ ~ I c.I ...:::\. ~ 
m.ct' -:11'W'VIB'a~'U1~'W1 fleJ'W n-at'ml-a~b Vl6lnbb6l~-:11'W'UB'rm V11l1mN 'VI e:JfleJ'U mt9l b?l';i1J bVm n 

?1°1V1-ru-:11'U';i~'\J1CJtl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) '11'U';i1'1';i~'\J1CJtl1 
d Q ~ c::l .Q. ~ ~ Cit. ~IQ.I 

fle:J'Umt9l b?l';ill b VI~ n -:11'U~1~fle:J'Umt9l b?l';illb VI~ m1-:i';i~'\J1 ffU1bb~~'\J';ib 'HU~1~fle:J?l~'\fll1'U ';i11J'Vl'l'l1'Uuemn 

fle:J'Un~t9l b?l~llb Vl~n bb~~'l1'Ufle:J'Un~t9l b?l~llb Vl~n5'U~~';iU bb 'U'Ubb~~~m~:H1J~'l1'Ufl~1CJfl~'ln'U b'li'LI '11'UUB~n 
" 

(MANHOLD) vie:i~e:JCJ?l1CJb'Vl';i~'\fllvl vie:i~em?11CJhJvh bU'U~'U 

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

m. b -:11'U bfl 'a-:161~1-:lfleJ'Un~t9l b&l~~ b VI~ nbb6l~-:11'Ub ~eJ'U n'Ut9l~-:I Vl1J1CJ ~'I ?l~'l"l1'Ufle:J'Un~t9l b?l~1J 
b VI~ n bfl';i'l?l~1'1~1'U ';i1nfle:J'U n~t9l b?l~1Jb VI~ nfl e:J?l~'l"l1'U (R.C. BEARING UNIT) vi e:JbVI~ CJ1Jfle:J'U n~t9l b?l~1J .... 

bVl~n (R.C. BOX CULVERT) Vle:J~-:iJ11m-:i?l~1'1fleJ'Un~t9lb?l~1JbVl~n b~eJ'Ufl'U t9l~'lfle:J'Un~t9lb?l~1JbVl~n vi1 

K = o.mo + o.@o It/lo+ o.@ct' Ct/Co+ o.klo Mt/Mo+ o.klct' St/So 

m.G'll .:J1'W bfl'a-:!61~1-:im~n Vl1J1CJ~'I ?l~'\fll1'Ub V1~n'11V1fofl'Ub~'Uoif 111ffU'U 1m·:lbV1~n'11V1-ru~~~-:i 
u1 ff\l ';i1'\l';i'll'1~bb61J1'W?l-:i b?111vh~1 bb ';i-:J?l-:i b?11i'Vl CJ b?l1 b 'Vl ';iVJ f'ltl V1~e:i-:11'U 1m -:i b VI~ n 5'U ~~ ~ n~ru~ 

" " ' 
fl~1 CJfl~'lfl'U bb~hh111~-:i-:11'U~~~-:i b?l1 bfl';i'lb Vl~mn CJ~'l61Je:J'ln1';i 1 'V'J~1~1m.i~t9l bb~'IU';i~ b 'Vlf'11 'VICJ 

botl6lt9l'a K = o.klct' + o.@o It/lo + o.oct' CVCo + o.klo Mt/Mo + o.ceo St/So 
" 

ce.ct' -:i1ufleJ'W n~t9l 1ih1~ b VI~ nbb6l~fleJ'W n~t9l~1~ fl6leJ.:J Vl111 CJ ~-:i '11'Ufl B'W n~t9l b?l~ll b VI~ n~'!Xn~1'U 
6IJ e:i-:i b VI~ n e:ie:i nm bbCJ nr\' 1'U1ru~1-:JVI1n61J e:i-:i-:11'U eJ 1CJ 'Vl1'l';i~'\J1 CJtl1~ 'W Vl~Be:J1fl1 ';i'll~ u ';i~'V11'UU ';i~ ne:iu61Je:i-:i 
~ dc::lv I Cl! CV I I ~ 

b 6/Je:J'W 61l'11J61fYfY1bbCJ mn mtJ'\fll1~-:11'UfleJ'Umt9l~'I nm1 b 'Vl1'W'U 

botl6lt9l'a K = o.ceo + o.COlct' It/lo + o.klct' Ct/Co + o.klo Mt/Mo 
" 

n 
AOOJANAKORN PANICH (1981) CO .. LTO. 

~ 
('U1CJ'Vl'i'1 °r\J'j b Vl~e:J'I f°l~ t.11 11:Aru) 

, ,.. 0 , ~ • 

r~EJ 1mc;nT'.i bb61J 1 ·nn:ivim-:imn'Vl © 
" 
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- c:<: -

= ESCALATION FACTOR 

= ~"!Jih1fl1~U~bflfl~'J1 tl"!JeJ{!Ui~b 'VIA b 'Lib~B'LI~!il{l{I 1'Ubb~~~{l'J~ 
'U 

= ~"!JUi1fl1 ~U~bflfl~11 tl"!lu {lcLJi~ b 'VIA b 'Lib~B'LI~bU~6UeJ{lcLJi~n1~-a1fl1 
'U 

= ~"!JUi1fl161iblJ'Lilil b 'Lib~B'LI~61{1{11'Libb~~~{l1~ 
= ~"!Ju-a1fl161iblJ'Lilil b 'Lib~u'LI~bll~6Uu{lth~m~-a1m 
= ~"!Ju-a1fl11'6'1~tim:1~1{1 (hh1lJ b 'Vl~mb~~61i blJ'LI~) 1 m~u'LI~lil{l{l1'Libb~~~{l1~ • 
= ~"!Jlj -a1F111'6'1~ rfo 6'1~1{1 <1~-a'n.J w1~n bbi'i~<iilJ.J'U~)b 'U b~eJ'U~ bU~6lleJ{ltl-a::m m1 F11 • 
= ~"!JUi1fl1b'Vl~n b 'Lib~B'LI~lil{l{l1'Libb~~~{l1~ 
= ~"!Ju-a1fl1 b 'Vl~n b 'Lib~u'LI~bll~6Uu{ltJ-a~n1~-a1fl1 
= ~"!JUi1fl1 b'Vl~nbb~'Lib~VU~~~~ b 'LIUi~b 'VIA b 'Lib~B'LI~lil{l{l1'Libb~~~{l'J ~ 
= ~"!Ju-a1fl1 bb~'LI b 'Vl~m~vu~~~~ 1 'LitJi~b 'VI A b 'Lib~B'LI~ bU~6UeJ{ltl-a~n1~-a1fl1 
= ~"!JUi1fl1bbu6'1-W~\1' b 'Lib~B'LI~61{1{11'Libb~~~{l1~ 
= ~"!Ju-a1fl1 bbu6'1-W~li b 'Lib~u'LI~bll~6Uu{ltJ-a~m~-a1fl1 
= ~"!Ju-a-1\011 bfl~u{l~n-abb~~u~.fi'rusn 1 'Lib~B'LI~cl{i{l1'Libb~~~{l1~ 
= ~"!Ju-a1fl1 bfl~u{l~nibb~~u~.fi'ru'1 b 'Lib~u'LI~ bU~6Uu{ltJ-a~m~-a1fl1 
= ~"!Ju-a1fl1tl1~'LI~ b6U~'!-1lJ'Lib~1 b 'Lib~B'LI~61{1{11'Libb~~~{l1~ • 
= ~"!Ju-a1fl1tl1~'LI~ b6U~'VllJ'Lib~1 b 'Lib~u'LI~ bU~6llu{ltJ-a~m~-a1F11 

' = ~"!JUi1fl1'Vle:i61iblJ'LI~1v~'LI b 'LI b~B'LI~lil{l{l1'Ubb~~~{l'JWJ 
= ~"!Ju-a1fl1'Vle:i61iblJ'LI~1v~u b'Lib~BU~bll~6Uu{!Ui~n1~-a1fl1 
= ~"l1Ui1fl1'Vlu PVC b'Lib~B'l.1~61{1{11\Jbb~~~{l'JWJ 
= ~"l1Ui1fl1'Vle:i PVC b'Lib~BU~bUW16llu{!Ui~mwi-a1fl1 
= ~"l1u-a1m'Vlm'Vl~nu1ui;l {In~~ 1 Ub~Bu~r;l{l{l1'Libb~~ ~{11 wi 

= ~"l1Ui1fl1'Vlm'l-1~nB1\Ji;l{ln~~ bUb~BU~bUWl6UeJ{ltl'a~mwi-a1F11 
= ~"!JUi1fl1'Vlu HYDENSl1Y POLYETHYLENE bUb~B'LI~lil{l{l1'Libb~~~{l'J~ 
= ~"!JUi1fl1'Vlu HYDENSl1Y POLYETHYLENE bUb~B'LI~bU~6lleJ{!Ui~m~-a1fl1 
= ~"!JU'a1fl16'11V1 'V'Jvh b'Lib~B'LI~!il{l{l1Ubb~~~{l'J~ 
= ~"!JU'a1fl16'11V1'V'lvh b'Lib~B'LI~bUWl6UeJ{lcLJi~mwi-a1fl1 

q5 
(tntJ'Vli'l'Y\lj bV!~ B-:J nGi mruflru) 

'-" 0 , ..:-1 

t~81'W1!:Jfl1jLb"'Li'Ni11-:J 11li;'l'N~1ff\11 Gl 



- ~ -

(9). m1A1'U1ruV11A1 K '11n?fm vi11.l~m~ru~.:i1'Lli!'Ll 6') 1 m-til'11b6't'll~'lJ-U11fl11'~w1ne:i?1~1.:i'lJe:i.:i 
~ I ' 

m~VJ11.:ivnru'lJ~ 1~w1-li'51'Ll'lleJ\lU lrn:t(Jlo blJ'Ubnru6V11 'Llm1A1mru ... 
lv . f111A1'U1ru'Vl1A1 K ~1Vl1''U mru~li\l1'UrleJ?f~1\lVl6'11tJU1~ bJ1Vl111JeJ tlb 'U~ruru1b~ tJ1rl'U'1~~eJ\l 

~ " " 
bbti n A1 n e:i ?t ~1.:i bb~ 6't ~tJ1~bJlVl1 ~-U\91 b '1 'Llvi11.l~ m~ru~'llm.:i 1'Lli!'Ubb6'1~1 ~?te:i \91 fl~ e:i.:i nu ?t l'l 1~1~ 

~ 

n1V1'U\91H 

(;fl, f111A1'U1ru'Vl1A1 K rl1Vl'U\91 l m -tiVJl"!UtJlJ (;fl 1111bb VIU\lVln~'Ul'leJ'U 1\9ltJ 1~iif111D\91 bl"!~bb6'1~ 
' 

n1V1'Ll\91 l ~v11b6't'll~1.l~'Ll6 (btJ~tiubVitiu) 1 ~b'U'Llr-J6'1~1b ~'1ne:i'Ll bb~1~.:itl1r-J6't~Yio1 uflrunu l'11b6't'llfl.:i~ 
~ ,, 

II Q,J G..I 'Q,,J 
Vl'U1 b6't'lJ?f1J'W'Uli'U'U 

cs'.. 1 ~~'111ru1b~'Llb ~1.!Vl~eJ6'1\9111fl1A1\l1'Ll '11m1m~~1'u"5'1.:iv11~'1J'IJ11'ln6'1.:inu~11"5'1.:i bde:iA1 K 

1'111.J~ VI 1~1VI 1'U\l1'U n eJ ?1~1.:ii!'U 1 l 'U b~eJ 'U~ ~ \l1JeJ'\J\l1'Llii A1 b tJ~ tJ'U bb U6'1.:i1tJ'11nA1 K 1 m~ eJ'Ub tJ \9161leJ\l 

tJ1~m\9111mmnn11 cs'.% ;ff'Ll1tJ 1\9ltitl1bu'W1~~1'U~bil'Ll cs'.% 1.!1A1'U1rutJ1'ub~1.!V1~eJ6'1\91A1\l1'Llbb~1bb~ 
mruCt\9lti1~A\91 cs'.% bb1n1~) 

er. 1 'Llmru~~1u"5'1.:i 1~?111.!11i;ivhm1ne:i?1~1.:i1 ~bb~1 b?f~'1 l'l1m~ti~nm1 'Ll~'IJ'IJ11\9lmll'Llfl111.l~\91 
'lJe:i.:ie'.Jfo"5'1.:i A1 K m1J?tm~1.:i 6') ~'1~tl1m1m'Llm1A1mruA1.:i1'U 1mir11 K 'lJe:i.:ib~e:i'Ll?1\91Vf1ti 

~ ~ I , 

1'111.len~~'IJ'IJ1 Vl~eJA1 K 'lleJ\lb~eJ'Ll~~\l1.leJ'U\l1'Ll'1~\l bb~1bb~11A1 K 1'111\91'1~iiATWe:itin11 
ti. m1~1m~'Llbb~6'1~\ll\91 1 ~~1tiA1"5'1.:i .:i1'U~e'.l1'u"5'1.:iv111~bb~6'1~\l1\91 1'111.J~n 1ru11 tJne:i'Ll~l'Ll 

~ ·~ " 
A1\l1'Llb ~1.!Vl~eJA1\l1'Ll6'1\916'1\l zj\l'1~A1'U1ru 1~~mde:iVJ11u~'lJ-U11m1'?1\91 ne:i?1~1.:i zj.:itJ11.!1A1mruV11r11 K 

' 
'lJe:i.:i b~e:i'Ll~~.:i1.le:irn1'Ll.:i1\9li!'Ll 1 b ll'Ll~bb il'Lle:i'Ubb~1 bde:iA1'U1rub~'Llb ~1.J 1m ~'lle:iv11m11.ll'ln6'1.:i b~e:i.:i m1 b~'Ll 
nu~1ii'n'lutJ1~1.!1ru 

(6'1\l~eJ) ~ Ill' Ill 

r-J11'11\l 
~ 

p ('U1tJVll"!'W1 b'Vl~e:i.:in6'1 ti1ruflru) 
' .. ~~ 

..,., Ill 

(6'1\l'lJeJ) r-J1'U'11\l 
Since 1981 

~ 

('U1tJ5'UtlVl~ bnvil"!~) 
ROD.INUIKOAN PANICH (1Pll1) co .. 1.ro. ' .. 5"Y (6'1\l'lJeJ) 'WtJ1'U 

('U1tJlVltJ1 bb\91\l~'U) 

.. nr (6'1\l'lJeJ) 'WtJ1'U 

('U1.:in~~ru1 u1rub'1~ru) 
~ " 



be:imnrn'l.JuVf1v~ruru1.Ue:i kl.GIG> (e..i'l.J1n G>G>) ...... 
QJ d Q,/.J 

~ 13..J&t qjqj1'\/I ~ n. G>/ _ \l;I_~ __ /kl<t'b<i:' ~ .:J 1'1.J'VI_ ..... ... !OJ.ct: .. J!fl~'.lf! ~-_ J,t:J.<n>.~ ......... . 

bb uu bb~t1i'.J 1 c.itl~ ~'ll1~iJ~t15 ..:i1t1 n ei ~~1..:i ~ er-ru ~ 1..:i'1 ~"1 ei..:i ~~ v11 bb~ ~~~ ~..:i miJiJ~ miJ . 
'U 

' 0 ~ ~ 

6'11t.1 n-:nt.1bb "ll'N'V11.:ivi~1.:i l9\ 1n'VI @ n·n.1'Vl1.:ivi~ 1.:J 

l9\.'Lh:u~1h.:i B.bi'.ie:i.:i ~.l9\1n 

~m~ru~.:i1'1.Jrie:i6'1~1.:i ..:i1t1b~~iJ~1bbei~Yl~M 'Vl1.:JV1m..:iV1iJ1m~'U C9l ~eit1muriiJ C9loom l?leJ'U 1..:ili1..:i - bblib~CJ..:i~1c.iut1 , 
~~Vll1\l niJ .ct'cci!J+ciC9lct' - niJ.ct'cs:'.ct'+ooo NB. tl~mru..:i1t1 ~cs:'.,ITTlct'o ~~.iJ. 

~-ru:ij1.:i u~i;'VJ h'1t11mvnru'll (C9lci~C9l) ~1n~ 
" d I Id 0 6' 0 c!il Q.Q. Q.J 

VleJCJ ct' Vil.JV! ~ \?11'U~A~el\lA~b'll'U'VI~ e:J1b.flelbiJel\l'W'1\?l~ '1\lVl1~'W'1\?l~ bbooo 
'U 'U 

bVl~. oct'b-cicioe9lbcs:'. b'\11~~1~. oct'b-bct'bkl~ 
I I l/ I 

l?ln .C9l/ ~cs:'. /klct'bcs:'. b~iJ'9i't11't1Vi C9lb iJnJ1AiJ l!:Jct'bcs:'. ~'U~~1't1Vi C9lct' biJ~1CJ'U ~ct'bcs:'. 

C9lo,oITTlo,ooo .- 'U1Vl 

t11..:i b t1 mt1m u~~1 , 
'U1CJtlW~\lrl b'UlJ1 

bVl~. 

' 

b Vl~. o~-C9lciITTim-mcs:'.mC9l 

b Vl~. o~-C9le9l~C9l-bci~b 

bV1~~1~. 

1 Vl~. o~-C9lcib~-ITTIITTIC9le9l 

V1iJ1mV11?1 er-ru~1..:i'1~"1ei..:i~~v11i'.J1c.itJ~~'ll1~iJ~t15~..:in~11bb~~~~~..:iiJ1c.i'Ui..11~1li.Weic.in11 ki.cs:'.o x cs:'..~o biJ\?l~ 
, 'U 

(~'1.J\hv~J1b~'l.J~1V1tl'.:i~e:i~'U11) ru '1~b~iJ'9i't1bb~~'1~it1~~'Uei..:i..:i1t1nm'l~1..:iei~1..:i.Ueic.i kl 'll~ t~c.i1V1ermuriiJ..:i1t1 
'I , , , " 'I 

b 1Jt1ern1V1t1~'1~~~~" bb~~ ~i b -Wt1m~ 1 Vi'bb~1b~~'1 n eit1~..:ii1eivi'1..:i1t1 
'U , 

6 II I II 

~11'11\l 
'U 

Pn (t11CJVJl"1'W~ bVJ~ei..:in~mru~ru) 

Since 1981 

~ 
('U1CJlV1CJ1 bb~\l~'U) 

~ 'W CJ1'U 

(i..rnn11~ru1 \l~rub'1~~) 



... ., ... 
bBm'l1':ibb'WtJ'V11CJ6lruru1"tJe:i 1£1.W>ID (~'W'Jn @ID) 

QI QI 

~1:u~qiqi1Vi ~n.@/ _~-~-- /1£lct'bct' fl~1'WVi _________ ~_cf: ___ ~f!Dfl~---~-<t'P-~----------

mCJ 1 'Wn1vt'U~WCJ~ nm '111 l'U tl'u'1~-:u1n1'Wri.:im:w 1 'W~ruru1er1'u~1 -r'il~\'leJ~~~v1'1 ---------- - ------- - - - -- - ------.,:..:- v v '\J 

bb~'U fl 1'jvl1\l1'U ~ .:i 1~er11~1\l (?'l 'j'J "il~eJ'\J bbrl ~ bb~'U fl 1'jvl1\l1'U ~\l fl~11\'leJ.:i1\?lfo f111:W b ~'U 'lJeJ'\J"il1 fler11~1\l neJ'U~\l"il ~ rl \l~eJ 
~ ~ 

vl1\l1'U 11?1 

bb~'U m 'jvJ1\l 1'U -:u ~ \9l eJ\l bb~ ~.:i '11~'\J~'U l'l eJ'U bbrl ~~1-:i b 1 m~-:u ~v1'1.:i1'U bb~ri ~'j1CJfl1'jl?l1:U~ ty ty11 ~ fl'j'\J ~1'U 
-u~b -:u'U bbri~ b ll'U 1 u11?11~CJ\l1'U~.:ivt:w~\'l eJ\lbb~1b~~-:uu~\l'jrumCJ1'Un1vt'U~b1m'lJeJ'l~t1Jt1J1 

1 'Umruilm1:w'11b U'U\'leJ.:i'\.Jfo bb~'Ufl1Wh\l1'U 1 'U'j~V!l1\l fl1'jvl1\l1'U er1'u~1.:i\'leJ\lb~'UeJ bb~'Ufl1Wh\l1'U 
~ 

~u1'u 1 VI~ bbner11~1.:i b ~eJ 1 ~m1:wb ~'U'lJeJuneJ'UVlfl fl#.:i 
~ ' 

(ri.:i:fieJ) 6 II' II 

~11"il1\l 
~ 

('U1CJVJf1'\"j'j b V!~eJ\l nri CJ1 ruflru) 
' 

d o~ 7.JV llV II 

(ri\l'lJeJ) ~'j'IJ"iJ1\l 
~ 

,.oo.i,u.AocOIUt ""'"'() .. 11111!~ l Q(l,,LTO . 
('U1CJ6'Ufll'l~ bfll'lf1~) 

' 

d ~/ (ri\l'lJeJ) 'V'jCJ1'U 

('U1CJ1VlCJ1 bb~\l~'U) 

(ri.:i:/leJ) ~cvv-1 'V'jCJ1'U 

('U1\lfl~~ru1 \l'jrub"il~qj) 



beimnrn'l..luVJ1£J~ruru1 .Uei hG>G:' (i:..1'1.J1n G>a:') ...... 
q I II OJ d CV d 

';i1£J6'l~bei~(?l\lleJ'Vl1£Ja~~1'Vl __ ____ __ ~n,~/ __ ~s( __ /~_~_q; ________ 6'l-.:i1'1.J'Vl _______ (fl!t'. __ ;,i_n1.1_f'.1_~ __ ~~~-------

:ij1-.:ib'Vl~1-.:i1ma~~~1bbBaw6'l~ Vi1-.:iV16'11-.:iV1~1m6'l'lJ Gl -

O.I I I q I 

\11B'l.Jfl1'\.J~~ G>oom \lleJ'l.J 1\1~1\I - bb~b"!W\l';i1~'\.J'l.J ';i~'V111\I n~.ct'o+~G>ct' - n~.ct'G:'ct'+ooo NB. 

tl~~1W\11'1.J !Da:',G'J/ct'o \ll';i.~. 

Cl!• I.Iv .J vdf o .J" .dv.J 
J1 m=i ~ beJ tJt?l\11 ff\/11 tJ ?l~ ~1Vl _______ _____ _ ®_n._~i/-~~__!~stti~ ___ ___ ______ O'U'U'W Vl1'LJ'W bjje:Jl'WVl _____ ®_ct _____ _ -di I qQ,.I ~ .ct, O Q,J ,-

b\?leJ'LI ... .... . ... ~n~.1f.)~------ ---- 'W .Pl. ___ ____ ___ ~_ctb_q; ___ ____ ____ J~V111\l ___ ______ JJ_~_\'.!YJ. __ ~'.jj1_-w1m·miw11J®~-~®) ___ '5!.1n~L __ __ _ 

l®_tl __ jJl.l'Jri'.YD_®_~ ___ 1n~ITT. __ ~_fo_:um.J.rl.1w~------~---------------------------- - - --- ------------------------------ -- ---~~'U'11\I ~1t1V1~\I 
n'l.JnJj,)Vl1\IV1'11\I 1t?lt1 'W1t1Vl\31'WJ b'\ll~eJ\lni;it11ruriru ~1bbVltJ\I ~eJ1'W1tlfl1Jbb'lJ1\IVl1\IVlm\l\111fl~ (9) ~11'11\1Bfl~1CJV1rj\I 

, 'II 'II 

V1tJ\l~e:iJ1tJi;i~bBt1\?l~ffvht1~~~1uu'\J-d~e:ibll'U?i1'UV1rj\l'lJe:i\1~~~1~- - -------~rLrol~~- /~_ctb_~ __ 
7 

_____ _ _ 

i;'l\ll'U~ - - - - - ®-ct ___ ___ b~e:i'U ____ __ :J,Jn1.1fJ'.J,) ________ 'W . 131. _____ ~_ctb_~ ______ tt?l t1~~~~1~\l?le:i\1~1t11~\llfl{;l\I n'U(;)\l~~fl~11~e:i 1 tJd. -

C9l. ii1.1 '11\1b'\lfjj1_ .:n W.~5-~ °[1Jb_U ~Ji-~ li ___ ~J;'\'.'l ~ 1::) Y.l_:U}~_ rn_'V __ ® ___ l')_~_ 'W.f'.lJ_'\.l ~-:U . m. o _Q _Q'l ___ ®_ ~ \J ___ ]::i~J-~ _ :: 

_b1,,J_b_~-u~_1.1.l'Jj..)_\4 __ A~Y.ll.1~---n~,_ct~~*~-®st_:_D:J,J_._ct~_ct:to.Qo. _ N.B_. ___ 'W~m™~J\J ___ ~_~.vi1-cto ___ ~J:,~ .--- --- --------------- - - - - --· 
l!J. b~ e:i'U 1 "LJVI~ mfl ru6VltJJ~ bJ1Vl\11'Wne:i ?1~1\1 ~mtbi;i ~16mJr\'1'U1ru~1.if n'U~~~1~'1.JtJ~'\JJ1ri11~d 

1'IXbU'W1 tJmm1t1i;i~bBCJt?lbeJfl?l1J[:..J'U1fl 'LJ. (J1jj~\l~'W----- ~---- -- ·Vl-Ll1) 
rn. fl1Jfl1'1.Jflj,Jfl1J~J1~J 

' 
rn .<9l b~eJ\1~1fl\11'W ___ __ __ ~_l~~Y.1'.J,JJ.:nm~j~_~_.~mu~~-~~---Y!'.1~-~rn:HVJ~-1fJ_b_'J_'V __ ® ___ \'l~_\.l_r!J'JJ_~:U - ®_Q_Qro 

.®_~_v __ ]::ilJ1~ __ :_ mJ_b_~_v_i·nei'JJ_\.l ___ J:~Y.111~ ___ fm,st~-*~-C?)~ __ :_n~,st~_ct:to_Qo_NB_. ___ il~ii1nN.1 '.Y ___ ~-~.~sto ___ ~J_JL . .,.... 

mj,)~~~1-d ~~~e:i\1~1b'li'WmJ1 'W?11t1vi1\I~ bllt?l fl1J~J1~Je:i~ bb~1 u~i!'W b~e:im 'iXfl1J~J1~J'lJ~:rn~~'U'11\l~~~e:i\I 
'II 'II 

\9l1 b u'U\11'Wfl~\li;i ~ri~ \IV1~\l'lle:i\lri11jj n1'1\l'LJeJ\1~1vi1\I bi''WBflfl~\l'\llrj\l 11b ~ e:ifl1J~J1~Jbbi;i ~n1t1V1~\1~1fl~1~bllt?l 1 'IX 

mJ~J1~J ~1'W'IJ'Wfl~\1~~1 b 'li'W fl1Jb?l1~ 1~b ll'WtJ n~ bb~1 ~\l\9l1 b u'U mJBflfl~\l'\11~\l~tJ\I hJ1~vh~e:i 1tJb1'W 11 bb~~11'11\I 
'II 

Cl.I I I c;::il I 

n1~_'\ll _'JJ_~_'\ll:J,J_-:i_ei 1_'J_ '.1! __ <n __ _ ~g)_'UfJJ_'U _~ii __ ®_Q_o.m ___ ~g)_'W ___ ?.~-~1 -~ _ _-:_11.tJ_ 1~_v_ ~-~-1eJ j..)JJ ___ J:~ '.\!!_11 ~ ___ n~_._ct_~~- *-ri,-®st __ -_ 

JW._ct~_ct:t_o.g_o. _ N_B_. ___ °W~m™{J\J. __ h~.vil_cto ___ ~),il , ____ _ .,.c: ______ __ _______ __ ___ ____ _______________ __________ ____ ____ ___ __ ___ ____ ____________ _ 

ru '1i1'11t?l\lli;'leJt?l 1tJ~'W~'IJ~tl~b1m~'li1\lfl1'1.Jflj,)1~e:i'W~~1 '!Xbllt?lfl1J~J1~J1 '!Xb~'W1~ 'WeJ\11J1fl11~b 11tJ fl~b U'WV1-Ll1~ 
' ' 

"LJe:i-:i~~'U'11\l~~~tli'e:i\lv11 ufl ~(?) 11-:iu1mri~e:i-:iV1mt1~J1~J\ll~e:i\?l~'W~ t?l 1'!Xi1ri'W1 'IX~~~1ru mJ~J1~J bb~~mrijj 1 vJ 

bb?lt?l'l~~~1ru~J1~J 1'Wb1m fl~1\l~'Wm~mm,21'W'LJeJ'lflJ~Vl1\IVlm\I tt?lCJ 1~~'1.Jm i:w b ~'W'lleJ'\J~1fl~fl1'1.Jl1~ b~e:i 1 'IX 

fl1J~J1~J~1'W 1 tJm Hi'tt?l t1 ?l~ m fl bb~ ~tJ~ e:it?lJi' CJ ~fo'11\l~~tii'e:i-:i b ll'W~~'U~t?l'lleJ'U 1 'Wm1~ b~t1V11t11t?l., eJ'W bnt?l~1 fl fl1J 
" " I 

1lJtJ~u~1 'IX~ fllii'eJ\1\111~ b~eJ'U 1 'LJ ~ tJ1 'UoLJe:i-d 

ct. J1tJ(;'l~bBt1\?lb~jjb~jj 

ct. (9) b ~ e:i\I ~1fl~1vi1\l\111~J~ tl~m~ b~m ~ bb?lt?l\11 'Wu ~~?11t1vi1\I bb~~J~ t1~vi1\I bb 'U'UVf 1t1~~~1-d 
e:i1~~~iJ'U1-:i?i1'U~fJ\liJ~fl~ru~~cr\11lJ~e:i\lv11fl1J ______ _ ci_~_'1h~ -- - -- --- --- - -- ---------------------- --- ------- ---- ---- - ---------------- ---- ---



- \!) -

~\ld fl1'j b tJ~ tJ'L.l bb tJ ~wd1 \l~\l~v11 fl1 'j _______ ci_~-~-11~ ____________ ___________ _________________________________________ ____________ _ 
(;11m'j'j\Plbb 'jfl\J~m~v111m:Wbn'L.!l111'L.!6'1 ~ ct nL6'1b~~d \l1fl'li1\l~'j~LJ 11l 'L.!~t!Jt!J1 b~ei 1 Vl1111tJ~mt1N1'L.l~n1Vl'L.l~ H 
1 'L.l~t!Jt!J1 

cs'.. l!J ~1'u~1\l ~'L.ltJB~ 1 ~~ l"l1UA~\l1'L.l b oLJ1~'j1 \! ~d1~ bb6'1 fl1<j'VJ°1\l1'L.!1~b.lJ'L.l1tJ~1~1~ ~tJ d~~\lA 
'U 'U , \I , 

bb 'IA\l~t!Jt!J1dbb6'1~'11~A1u~~\l1'L.l 1111i\l fl1'j 1 ~~1'u~1\ltJ5u~b~ m nu fl1'jvl1\l1'L.!~1~~11Jt!J1d b ~BtJ<j~ 1v'1ltJbbfl'j1'1Jfl1'j 

'1JB\l~11~ 1\l bbti1 ~1'u~1\l ~'L.ltJ ei~~\l ~tJ f1u~mmhi\l'lJB\l~ mu A~\l1'L.l'Vl flu 'j~fl1'j '11~1'u~1\l6'1~ b6'ltJ 1:WtJ f1u~m~ 
\I \I d..J 'U , , " d..J 

~1'U~1\l tJB~ 1 ~~l1~1\lUBfl b~ fl~run 11bb6'1~ b~tJflfl1b~ tJVl1tJ\l1fl~fo~1\l 1111 
'U 'U Cl.Ill~ 'U 

cs'.. m '11fl1'jvl1\l1'L.l'/JB\l~1'u~1\lm~~n 1rn1d b U'L.lb Vl~ 1 ~u AA6'ln1tJ'L.!Bfl1111fom1~ b~tJVl1 vl111 v \I O~D~ , , 

b Vl ~ 6'l ~ biJ ~Vl~ m Vl~ 1~ n ~1~ bb6'1~fld~'Vl1\lVl 6'11\l~ eM b~ tJfl1~'L.!1 Vl~'Vl~ bb 'Vl 'L.l bb6'1 ~fi11oU~1tJ~'LJ61 1tJb~B\Pl11~ 
' ' I 

fo~~'1leiu'/Jei\l~1'u~1\l~\lfl~11dbumhm'L.!b~'L.lbvh1~n~ ~1'u~1\lvei~'1l~1-llbb'Vl'L.lm~'Vl1\lVl6'11\l~\li'L.l 
'IJ 'IJ 

ct. 15mdm1\ll~bb6'1~15md~1m~'L.l 

15fl1'j~'j1\Jl~ fl1'j~'j1\Jfo\l1'L.l ___ ~'NJ\IJ~'.NJ'.Y_b_~-~-:1_.J_~J.~~~?lY.l_'-'l_~ __ '.'ffNY.l_6'.\_'NY.l"1J_~_b_'-'l_'lJ __ ® ___ \'l~'.Y-~J_'U~~--®9-o.~. 

?.i_r;i_-w __ ]~~'.d.~ __ :_ii~_b_~-~-~-~JeJ'!J.\J ___ ~~Y.llJ~ ___ o~,~(9;'.~_:t~_CFi~ __ :_D;JJ,_~(9;'.-~:t.o_o..o__N_B, __ Jfi~'.lill~J'.Y ___ ~-~.~-~Q ___ l'\'.t_:l_.J_, __ __ . 

d \l~1m5mdm1\lfo1~v ----

b~~ '!li;i ~'1~ stJ bbtlltJWX'U 
' 'IJ 

ct.l!J tJ~mru68b~'L.lii~1~~1.U\l~\l\l~m1\l~BueJ'm1tJ~~1ru1~~ (;16'1B~\l'L.!15md~1btl'L.lmd(;)1~~ 
' 

ct.m tJ~mru1~~~'L.!1~~'l11mb~~(;11~~1.U\l~\l \l~~'j1\J~BueJ~<j1tJ~mru1~~~6'1B~\l'L.ll5md 
' ' 

~1btJ'LJfl1'j~1~~~l1~1\lrl1Vl'L.!~1~ 
'IJ 

C:.c:il I ~ 

15fl1'alil1tJb\l'W 

1~~1tJfi1 \l1'L.l bb~ 6'l ~\ll ~ (;11~ ~ 6'l \l1'L.l~'Vl°1 bb6'1~f1°1'L.!1ru1111~1~15fl1 d~ 'jl\11~1~ v~1 tJ ~1~ 'j1A1 

~BVli.iltJ (Unit Cost) ~n1Vl'L.l~ 11l 'L.l~t!Jt!J1 
'j1 tJ6'1 ~ b~ tJ ~ ~BYI' 1 tJVlU\l~ B~ 1lJ 1lJ 1ouud ~\l~B \l~ 1tJ1111 ri1'L.l boLJ11\l-iJB1"111~(;16'1 B ~ bbtil b ~ B bu 'L.l 

Vl~ fl~1'L.l~\l 1l116'1\l'L.l1~ 11 b U'L.l~1A'ru~BVlU1'WtJ1'L.l 
~ ~ 

(6'1 \lzjB ) ____________________ §(___ ________________________________ ~l1 ~1\l 
(mtJ'Vl~'Wd bVl~B\ln6'ltJ1ruAru) 

' n (6'1\lzjB) ________________ ~ __ # ___________ .~1'U~1\l 
ROOJANAKORN PANICH (1981) CO .. LTO. 

(mmmn~ii bfl~~~) 
' 

(6'1\lzjB) ______________________ iY'_ ________________________ .'WtJ1'L.l 

('L.!1tJl'VltJ1 bb~\l~'L.l) 

(6'1\lzjB) ____________________ ~-------- -- ---------------- ·'WtJ1'L.l 
( m\l fl ~~-J~--- -~drub \l~t!J) 



fl1 'Hu fl~1 tJ A1\11'U~1Vl1\I ~ eJ\l~i:.J6'1 fl1~\Wn'1~ e:ium1m~ tJ'U~ ~1Vl1\I (Surface Tolerance) ~1 CJ bfl~eJ\lil e:i 

1 V1 fl11:W b~ tJ'U'U e:i \I~ 1Vl 1\l'llU mm ~'U (Walking Profiler) 1V1 CJ ~l'U l'1 ~1 '1~ e:i 'Ubb6'1 ~1 bfl ~1~v; VJ 1\ll ?11 m~:w 

61° 1 U fl \11 'U Vl 1 \I VI 6'11 \11 'W ~ 'U ~ ~ 1 fl ~ \I fl 1 ~ i ~\I eJ ~ bb 6'l ~ 1 'W fl 1 ~I') ~ 1 '11 Vl '1 ~ ~ eJ \I~ A 1 il '11 'Ll fl 11 :w 'U ~ 'U ~ ~ ~ 1 fl 6'l 
~ , 

(International Roughness Index, IRI) il\1-d' 

~'W~"5'\IVl1V1CJ~m "5'\IVl1V1'Lil'1m'Ll "5''I V11'V1'W~1611~ "5''1Vl1V1 CJm1'Wrn~1V1 
~1'16'1 bb6'1~~\IV11'V1~\l'U6'111m'Ul'1 ct e:i°1b.ne:i fie:i 81b.nt1'1~'U~ 

~ 

0 0 d 0 I.I IJ 0 

e:nb.nmVJ~1 mb.nt1'U1VJ1 mb.ne:i~~u1CJe:itJ bb6'l~tllb.ne:i~~bm 

p 
Since 1981 

AOOJAHAKORN PANICH (1981) CO .. Lm. 

(6'1\lzjeJ) ______ ___ ____ _____ ___ _ ~----------------------------- - ~11~1\I 
( 'UltJVl?l~~ b V1~t1\ln6'1 CJ1ruflru) , 

(6'1\lzjeJ) ______________ ~- ----'7-~- - --------- ·~fo~1\I 
(mtJn'Unl'11'i bfll'1?1~) , 

(6'1\lzjeJ) ______ __ ____ ______ _______ ~---- - ------ ----- ---- -- - ·~tJ1'U 
('U1tJlVltJ1 bbVl\l~'U) 

(6'1\lzjeJ) ___ ___ ____ ________ ~--------- - ------------ ----- ·~tJ1'U 
('U1\lfl'l'l'JflJ1 \j~nJb'1~11J) 



v ~ v d ~ d ~ 
bb 'W 'U'VI 1tl 6i qj qj 11il 1.:i b!i'l "ll'VI ___ __ ~J:l ... ~/ . \f:l_~_/\Q_¢.'b_~ _____ 6'1.:i 1'1..l'VI ____ fii>_~_ -~J0.1~HJ ___ \Q~_GJl ____ _ 

-- ~ 

~fo'11\l'1~~ eN hJb'En\l1'U~\lV!ilV1Vl~B bb~'U1\l~1'UmiJ«ruru11u'11.:i•1h.:i1 ~~~'Uvl1B fl VI BVJVl~\l b l'Ubb~fl1':i'11\l 
'\J v v \I 

'1i1.:i.:i1'Ubb~u1.:i~1'Uvfl\9lfoti'Uru11?1 b ll'Uvti.J.:i~ti '11n~11'11.:i bb~1 fl1':i~~1141.:i 1\9lti'U ru11?1 1 ~41.:i'1i1.:i.:i1'Ubb~u1.:i~1'U 
, v \I \I , v 

~\l n~11J'U hJ b ll'U b Vll?l 1 ~~fo41.:ivt6'1Vl~'U'11flm1iifo~ vivt~ffW'U5~vti11~mii«run 11 bb6'1 ~~~u41.:i'1~ ~\l fl\l~ti.:ifo~vi 
't cu 't v 11 t cu 

1'LI1°111il~Vlbb6'1~1°111ilUWil1Vlb~'Ub~B'IJB\l~fo'11.:i'1i1.:ivt~B'IJB\l(J)1bbVl'UVl~B6'1fl41.:i'IJB\l~fo~1\l'1i1\lJ'U'VlflU':i~fl1':i 
\I \I cu , 

mru~fo'11.:i 1U~1.:i'1i1\l\l1'U bb~'U1\l~1'U Lvi V~1tl'Uf111il 1 'U1 ':i':iflVl~\l ~~u41.:i~ ti\l-tl'1':i~ fl1U~'U 1 ~bbn~11~1\l 
" " " 

b lJ'U~1'U1'U b~'U 1 'Wff l?l':i1~B V6'1 ~--~~--(~'.U.~.u~) __ 'lJ B\l1\lb~'U'IJB\l\l1'U~41.:i'1i1\l1?11il«qjqj1 ~.:i-dhJ (J)vi~V16~-J141.:i 1 'U fl1':i 

'UBflb~fl«qjqj1 

Slllce 1981 

(6'1\lzjB) ________________ """!(~--~------------- -~~'U~1\l 
('U1V5'Unl?l~ bfll?lPl~) 

' 

Pn 
ROOJAHAKORN PANICH (1981) CO .. LTO. 

(6'1\lzjB) ______________________ ~/" ___ __________ ___ ____ __ _____ _ ~V1'U 
('U1V1VIV1 bbVl\l~'U) 

.. (\..~ 
(6'1\l'lle.J) __________ ___ ______ ': ____ J---------------------------------~Vl'U 

('U1.:in~~ru1 \J':irub'1~t1J) 


