
1 

~a m~Wlil1'HU1~1a·nu m~th:: Lihmam::viu~ .:i u 1fl~t111 1fl ~.:in 1 ~~1 ~1'1 ua ::eiei nu uu a ::cw1uo!i111 

LLihl1LLijnaei.:i uuvi1.:iV1a1.:iV1111ma'Yl 4 Ca::cw1ua'i~n'Ylw) i.:ieiv~ lPhuau1Lifo.:i ei11.flmiiei.:i~1'tlu'i " . 
"il 1n1111tl1::"1111flru:: m1111111~ -JT1..11n11111-W "il11ru111~N1'U1111tl1:: LiJ'Ui:..ii;:i m::'Vl'U ~ ..:i LL 1~1K a111fl1..:i1111 , " ·~ 

1m·Hf~1\l~'U;i1'U'V11\l'Ufl LLi;:t::a1111l31 'W"il11ru11'U1111tl1::"111mf..:iv1 25/2566 Lrla1'UYi° ls i1..:iV11fl11 2566 
~ ' 

flt:U::fl'S1111111~ "!l1'U1ru 1111°1 ij11~l ~ fl'S11'V11\l'Vli;'l1\I tJf 'Utl1 \I LLm "lJ LLi;:t:: L?l'U€loU tl11 m-w° m&J11 l 'U11CJ\11'U 
\J " " \J 

1111tl1:: LiJ'Ui:..ii;:im::'Vl'U~ \ILL 1~1Ka111fl1..:i1111a111"il LLi;:i::aamL 'U'U?1::-w1'Ui111m.hr1Lbli ni;:ia..:i 'U'U'V11..:iV1i;i1..:iV1111CJ Li;:t"IJ 4 

(?l::Vi1'Ui1~~ tl"1Jru) "l.Jtl\lfl'S1l'V11\l'Vl"'1\I ~111LL 'U'l'V11\I 11CJ'1::La CJ~ tJ1::L~'U 'Vl~€l~1iav1 flt:U::fl'S111fl11~ "t11'U1qjfl11°1 

1. ~11..1~1aa::Lfilafl 1fl~.:im~ 

i.1 1 ~tlf'Utl1..:i1tlLL 'U'U1111L ~CJ'Uf am~CJ..:iLif a,,,11'U11CJ..:i1'U1 ~nfl1111tJ::~~tJ::~an'U 1~CJ 1 ~~Tu..:iii..:i 
' " 

1111'U~V111~~ m1"iJ11"iJ11'U1::V111..:iria?1f1..:i1 ~n.rr'U~a'U~-tl~ L "il'U 

i.2 V1u1 1-4 1tJYi' t3.1-1 1::u'".i1"iJ~L~11~'U1fl1..:i1111aCJ0 Yi'1111 97 + 500 LL~i.'UV1-U'1 1-20 1tJYi' i.5-3 
\J " , \J \I 

1::'U11"il~L~11~'U1fl1..:i1111111a~~ 1111 98 + 3001~~11"il?1t1'Ufl1111'1n~a..:i?1a~fl!Ka..:in'U"1JmLila,,,1 
" " \I \I 

1. 3 l 'Umru 1'1 L 'rl'V11\lfl0~ ..:i-w1~i:..i· 1'ULL'U1L~'U'V11\l1m..:im1"iJ111-U' a11 i;iYi° "il::Ltl ~~1Li1'Um11 'UU 2565 
" " 

i.4 ,,,-u1 2-16 ?1::Vi1'Ui1~~nij"1Jru~1'U"1J11V11..:i 1::'U'".i1ria?1f1..:iLrlau -w.131. 2523 LL~-w'U'".i1an"il~,,,-ct..:i , ' 
1'U11CJ..:i1'U1::'U-:i1?1::-w1'Udna?1f1..:iufo Vi. 131. 2525 1 ~~11"iJ?1ei'Um111'1n~m"1Ja..:i-Ua11i;:i 

' " " 
1.5 'VlU1 2-27 ?l.fl1Vi~'U~'U~L1UJ"il~l'i~1(l L 'rlii?l.fl1ViLlJ'Ua~1\lh 1 ~L~11L~l.J11CJ'1::LaCJ~?l.fl1Vi~'U~ 

' 
Yi° ij 11111'1~i:..i'1'U"l.lt1\11'1 L 'rl11..:iri LLi;:t::1'1 L 'rlm111L~1?I..:i1 ~ij fl1111i~L"il'U 1 ~L-w° m~m1CJ'1::La CJ~ 1~ L~'U.fl1Yi11L~ a 

" " 
~1L ij 'U\11'ULLIK 1 L?I~ "ilij ?l.fl1Vi LlJ 'Utl~ 1\1L1 LLi;:t:: 1 ~ ~11"il?le:J'Ui tl11"' fl 'UG11i! fl\11'U'U 1CJ'U1CJLLi;:t::LLi:..J'Ufl11"lJ'U~ \ILLi;:t::"iJ11"il1 

" 
L~ mn'ULLi:..J'U1111ri a?if 1..:i1'11'rl'V11..:irivf1tl1::L'Vll31~ ..:in,,,~ 11111111 ""il ~l'i' ~L?111a1::~'U'V11\11'1 L vJ" ~mtJ 'Ufi CJ?11B11ru:: 

" ' 
L~tl~1L tJ'U fl11LLIK1 L?l~"il"il::~a\I hm"il~l'i'~ L?l11tl1::~'U'V11\l'S(l L yJ 

' 
1.6 1111lil~L~a 11?1::Vi1'U'U~ nru~1'1'U'U LLi;:i::Vl1CJ'1'U'UbL 'U'U~1'Ui;:t:: 3 "lim"il11"il1 LLi;:t:: L 'U'U~ nru~1'U 

m..:ini;:i1..:iLL 'U'U~1'Ui;:t:: 4 "lia..:i"il11"il1 1 ~a5'U1m-w°11L~111 ~L ~'U.n1-wi~L"il'U':hiim111?1a~fl!Ka..:in'Ua~1..:i ht 'U1111 
' 

L~tl11~tl(l'U'U 

1. 7 ,,,-u 12-62 LL?1~..:i"lia..:ii;ia~1111L~m~ei 1 ~tlf 'Utl1 ..:i1tJYi° LL?1~..:i?1::Yi1'U1 ~"1JCJ1CJ1 ~ij m111i~ L "il'U 
' " 

1 ~?111111'1~"il11ru11~ 

' ~1'U'l'Upii1 
ft.:J:S'EJ ...................................................... ~fo·rn.:i 

(mEJtl·mnu B'VlBW'Hlft) , 



2 

1.8 1 ~el6'1.J1 v L ~11 L&i1115rn·H1 ei&'1~1.:1&'1::vnu"li111 LLlitl1LLli mrn.:i 1 ~fl1'1.JtlTU ih1 mi:: La v~.ff 'Ul?lel'U 

~1L -U'Ufl11€1~1.:I b L -d'U ~'Ul?lel'Ufl11{el'1el'U ~'Ul?lel'Ufl11rlel'1~1.:I fl111J'1.:1"1.lel.:1~1'U11fl"1.lel.:ll?lelliel'1::'W1'U (footing) 
'IJ ... 

'1-:ILYh 11 "liei11'1m11J'1.:!"1.lel.:i1~~'1.JJ1 1J11?11fl11fl11U €1.:1 ti'm1 el"il'U "!iel1J'1"1.1€l.:1&'1~&i fl11L~'UL1ei11iiL1€1"1.l'U1~ 1 'Vlqj 
'IJ 'IJ 'IJ 'IJ 

~1'UL~'U'Vl1.:!d'Vl1el 1li 1 ~L~1JL&i1J"!iel1J'11 ~fl1'1.Jtl1'ULL'1::-ff ~L'1'U 
'IJ 

1 9 1 ~L ~1J L&i1JoLJel1J'1fl11riel?l~1.:1~1'Ufl11rieJ?1~1.:1~1'U11fl"1.lel.:IG'l::'W1'U"li11JLW n 1fln'Vll!el LL'1::G'l::'W1'U 
• ,. di di 

~~~ fl~"llru"li111LLlitl1 LL11 fl'1el.:I 1 ~L ~1J L&i1111 V'1:: LB v~~'Ul?l€l'Ufl11ri€1?1~1.:I 1 ~fl1'1.Jtl1'U 
1.10 'VltJ1 2- 63m1{el'1el'UG'l::'W1'ULri11~LL?l~.:!15t1el.:itl'UL~~1?1~1?lfl'Vl~'U1~i~L'1'U1~1::'1.Jm11J~fl"llel.:i 

' ' 
1?1el1J

0 

el?f ::'W1m~ 11Vi' '1 ::~1 Li! 'U m1f el'1el'U 1~ v1~elCT'l.J1v11 v'1:: Lav ~of 'Ul?lel'U1~fl1'1.Jrl'1'U LL'1::'1::vi' ei.:iii 

m11J'1::LBV~1el'l.Jflel'l.J 1 'Um111'hL-U'Um1 

1.11 'VltJ1 2-1041~LL?l~.:111V'1~Lav~1fl1.:!?1~1.:!G'l::'W1'U"'il~L~1Jl'i''U'1~~'U?I~1fl1.:im1vl iim11::'1.Jvl~.:i 1'U , .. , " 
' 1 ..J "' ,, 1" ,, fl1J. 1?11.:1~ '1.:1 'ULLe.J'U'Vl Layout LL'1~.:111V'1~L€1V~"ll€l.:ILL'U1L?l'U'Vl1.:I 'Vlfl1'1.J'11'U 

1.12 oLJel1J'11::rnvtl1'1.J'U?1::'W1'U el5'1.J1v H Luvn::?1::'W1'U.LJ'111Lwn 1flfl'Vl~el 11l'W'Url1elfi'l.J1vm11::'1.J1ml1 
'IJ 

'l.J'UG'l::'W1'U~~~ fl~W (ii LL?l~-:1Lu'W1::1 'Ul'l111.:!) 1 ~LL?l~.:!"!iel1J'1 fl111::'1.J1vtl1"1.lel.:I1fl1.:I m11 ~fl1'1.Jtl1'U 
'IJ 

1.13 'VltJ1 2-1271~L~1JL&i1J~1el5'1.J1v.ff'Ul?lel'Ufl11{el~1V1::'1.J'l.J?l1D11rui.Jlnfl 111i'LLri 1::'1.J'U1'Y'lvh 
'IJ 

J1iJ1:: iJ 1 1:: 'l.J '1.J ~· €1 ?111 LU 'U vl 'U 1::'l.J11 V '1:: La V ~of 'U I?! el'U 1"1fl1'1.J ff 1 'U 'W f €11J LL?!~.:! L el fl?f 11'Vl'1., fl ~1 'U ' ... 
1 'Um1i.J1::?11'U.:!1'Utl'l.J'VIU1V.:!1'U~L~V1oLJel.:i 11115.:i Leifl?111i.J1::flel'l.J fl11~'UVel1J 1 ~fl1'1.Jtl1'U 

1.14 1 ~L ~1JL&i1J"!iel1J'1 LL 'Vl~.:ll?l~m m 'Ufl11riel?l~1.:I 1 ~fl1'1.Ji;)1'U 1::'1.JLL 'Vl'1.:ie.i~l?l i.J1::Li1'VlU~1J1{U"1Jel.:i 
'IJ ' ' 

'J?I~ L~'U'Vl1.:lfl11"1.l'U~.:I LL'1::fl11'1.J~'V111~~fl11'111'111 'Ufl11"1.l'U~.:I 'W~€11Jfl1'Vl'U~1J11?11f111€l.:l~'l.J 1 ~fl1'1.Jtl1'U 

1.15 m1{el'1el'U 1fl1.:1?1~1.:IG'l::'W1'Ui'.i~'Ul?lel'ULLe.J'U.:!1'U15m1ei~1.:i 111 ~L ~1J~1elfi'l.J1V 1 ~i~L'1'U 
1.16 1'Uf111riel?l~1.:IG'l::'W1'ULU'Uf111'VI~el1 'U~ "'iJ::~el-:11 im111ru~ L1J'U~e.!?11JL?l~'11 'Ufl11riel?l~1.:!'11'U1'U1J1fl 

1~el5'l.J1vL~·1J L~ 111' 1ii f111'1.J ~ 'Vl11'1 ~ fl11elv'1.:111 LL 'W6f 'Ue.J ?11JU 'U'1! L1J'U l'f el v' Vi'
0

1 'Vl'U f111"1.l'U ?1°.:!L,j'Uelv'1.:111 
'IJ 'IJ 

1~'1.J11V'1::Lav~1~i~L'1'U 
' 

1.171 'Ufl11"ll'U~.:l~'U~1'U lfl1.:!?1~1.:l"ll'U1~ 1 mu L'li'U I Girder. iim1e.1~1?1'11flm 'Vl'U 1 ~1::'1.J11V'1:: LBV~ 
~ ' 

1 ~-ff ~L"'il'U 1 ~L ~1JL&i1Jfl11U1::Li1'Ue.J'1f11::'Vl'l.J 'W~el1Jfl1'Vl'U~1J11?11f111€l.:lfo 1 ~fl1'1.Jtl1'U 

1.18 1 "1 L 'W
0

1JL&J11-ti el1J '1 f111'1 ~ f111~'U"1.I ~l1i'.i f111'1.J~'Vl11~ ~fl11€l~ 1-:ih 1 'U f111"ll'U~ .:i1 iJ flel-:1 Ln'l.J 
'IJ ' 

1~"1.IV1V11V'1::LBV~L~1JL~1J1 ~-ff ~L"'il'U 'W~el1Jfl1'Vl'U~1J11?11f111el.:i~'l.J 1 ~fl1'1.Jtl1'U 

1.19 1"1L'W
0

1111 V rt:: La V ~"1.1 el.:! ?111'1 ::m vVi°1otltl'l.JL~1J L "'iJ 1:: 1 "1'1f ~ L '1'U LL'1::i.J1:: Lil'Ue.Jrt m::'Vl'l.J'11fl 

f111~1.:!'Vlrt' 'U"1.lel.:l~'U 1 'U f111"1.l'U~ .:! ~.:id 1~L~1111 v.LJ' el1J '1~ fl~ru::"1.1€l.:l~'U~1'U11 fl'11fl LLlitl 1 LLli fl'1el.:ll 1ii G'f[)1'W 
'IJ .... 

€1~1.:ih LL~.:!'Vl~eJLUVfl 1 ~LL?l~.:!1Bfl11~~fl11~L'Vl1J1::?11J 'W~el1Jfl1'Vl'Ul111J11?11fl111 ~fl1'1.Jtl1'U 

. ~Tuwvtu1 
".:i:ilei ...................................................... ~-ru·rn.:i 



3 

.. 11rn.m: L 'U ti'U"il a..:i mll'Vl 1-.:ivrffN 

1.21 vrtl'1 2-14 7 vl~fll"l'lN1'ULL'1~611tl'fl..:i1'ULl"11..:Jfl1'~ 1~trl11il~ L i~'U~'U~Ldfil 'Vl'1 3087 vf1..:Jlil1fl 

L\"11..:J fl11 2. 9 nfa Lll\Pl 11 ~ L ~· m&ill11tJ'1~ La tJ~"iJ€1..:J: 'UvlL ~-5' ~ Llil'U ~-r €Ill LL61~..:J L€lfl6111'V!~ fl~1'UEj'UtJ€lll 

1 '!X1"11'U'11'U LLa~ 1 '!Xiim1a1..:ia..:ill11J11~1'U 161'Vl. 1 'IXcifl~a..:i 
... 'IJ 

1.22 l 'IXLL61~..:i11tia~ LBti~L ~llL~ll L 'Um1~~m1"iJti~lJaeJatitl1L~mLa~"iJa..:iL~tivl Ln~~'Ulil1fl 11"11..:im1 

~~€lllU'S~Li1'Ui:.J'1fl'S~'Vl'U LL'1~tl1'V!'U~lJ11Jl1fl11L'iX1"11'U'11'U 

1.23 vrtl' 1 2-150 ~ Ltl'U flm~mLa~L~~161~ lil1flfl11~a~ 1ti L1"11..:i61-r1..:i61~~1'U1 i.Jcill'U~ nrui.JaJ1 • 
ru 1~a-rqiqi11161 611m1civh 1~vr~a hJ 1'!X1J1111i161€l'U~'Vltfl111"11a'U1"11a..:i1 '!Xi~Llil'UL ~mlil1m U'U'Vl-r~~~'U"iJa..:i-r~ 
LLa~i'U'11'U~1'U11fl 1m..:i61-r1..:i61~~1'UL~lllil~iim1~1LiJ'Um1a~1-.:i 1-s L 'Ufl11 LLtJflU'U LLa~oB'U'11'UL vr~fl L1"11..:i61-r1..:i 

... 'IJ 

€1€lflll1~~fl11~1 ti15m-s L~ L ~llfl11U1t Li1'Ui:.J'1fl'St'Vl'U~€111il Ln~~'Ulil1 fl~'UIJl auffi 'iXl"l'S'U '11'U 

1.24 1'1X"W1i111ru'Vl'U'Vl1'U1"111llL U'U 1 i.J1~"lla..:i..:i'Ui.J1tmruvlL1"11..:i m1~..:i 1111'1 t611mw~1 L iJ'U m11~1il~ ..:i 
vr~a 1~ L ~ a..:i1i11fl L1"11..:im1L U'U L1"11..:im1Ra'Ui1..:i 1 vrqji.J~mru..:i1'UR€l'Ui1..:imfl 

1.251 ~ L ~ m&ill-U' all a Ln. ti1 n'Ul"lfiltfl1111 fl11a'ml1 L 'U'U ~ L 1 ru: 'Uvi° a
0

ll'Ul:1 LLll
0 

flaa..:i ~-r all~..:i 
'IJ • • 

1 'IX"W1i111ru11J1111i161a'U11tiat LB ti~-Uan1vr'U~~1..:i ~ L 'UG11'U~ L~ti1-Ua..:i 1 'IX-ti~ L lil'U 

1.26 L'Umrufl11rl€161~1..:J61t~1'U~~'1fl"llru ~'UIJl€l'UL'Ufl11rl€161~1..:J61t~1'UeLJ1llLLlJtl1Viat~..:i LL'1tL'V!~€1 
61t~1'ULn1 (60lJ) ~..:ia~1J11..:iflm..:i1tvr11..:i61t~1'U61~1..:ilvrlJ~..:i 2 61t~1'U L 'U~'U1J1€l'Ufl11~acia'U61t~1'ULn1 (60 lJ) 

'IJ 

L 'U'U ~ L 1rufl'11..:J LLll0 J1Ii)t6111J11C1'Vl011~1il ~..:JV!~ a 1~ i111 tJ'1 t LB tJ ~-t 'UIJl €l'U a ti' 1..:i11 1 ~ LL61 ~..:i L ii' ll L~ll 

1'\Xoti~Llil'ULU'U~i.Ji.J1tu1111 ~..:i~ 1'\X~~~'1..:iLL'U'Ufl11rl€161~1..:iou'U61ll\j'SfL.!1'iX fil'llfl. oWlil11fL.11L'U11tJ'1tLBtJ~l"11'U'11'U 
1.21 l 'IXL~llL~ll11tiatLBti~'Vl1..:i~'Ua..:i61t~1'U L 'U1ttitna61~1..:i 1 '!Xi~L lilm ~a 1ll"l 'iXLn~i1qivr1i:.Ja mt'Vl'U 

L 'Ufl11L~'U'Vl1..:J~qjlil1"iJ€1..:JU'S~'ll1"1l'U 1 'iXLIJl~tJllfl11 L '1X-r~~1J LL'1t L ~ tJ'U€lB'U1tJ 1 'IX-ti~ L lil'U 

1. 28 Yl1i111ru1L~llL~11'li' all a 111L~a~1'U a'Vl fl~a ~161IJl{"lJa..:itl1 LLlJtl1 LLlJ fla a..:i L~ aii m1~ a cia'U 1J1 alJ a 
'IJ • 

61~ ~1'U L~ ll LL'1tfl
0

a61f 1..:J \Pl €l ll
0 

€l"iJ €1..:J 61t~1'UL vrlJei ..:i ~ lil0 1'U1'U\Pla11' aa ~ a..:i Ii) t61' ..:i [:..!a fl 1 t'Vl 'UL~ L n ~Ii) 1 fl 

fl11LU~tJ'ULLi.Ja..:ia~1..:ihu1..:i L°li'U 1~~'U'll1 ellJl111"1111JL~1"iJ€1..:Jfl'StLL61tl1 fl11n~L'll1t fl11Vl'UC1ll'll1tJ~..:j 1'1XL~llL~1J 
i allm'j-rall n1vr'U ~ll1\Pl1m1 l 'IXl"11'\J '11'U 

'IJ 

1.29 vrtl'1 2-93 '11fli:.Jafl111"11~m1rui.J~mru1i1111i11L'Ua'U11"11J1L'UlJ ~.~. 2569 1t'U1°1ii~1ati'vl 
• 'IJ 

74,000 PCU/1'U ~.~. 2578 iif11a~a..:ia~v1 70,700 PCU/1'U 1'1X~LLlil..:J11L'V!IJlL~1t~'Ufl11'111'11~..:Ja~a..:i LL'1tL'IX 
'IJ • 

Wlil 11ru 1'Vl'U'Vl1'U11 i:.Ja m1 Pi fl~1ci fl~ a..:ivr~a hJ 
'IJ 

1.30 vrtl' 1 2-98 m1~ 111J'U11i.J LL 'U'U 11"11..:i fl11 1 '!XaB'U1m ~11L&ill1 ~ i~ L lil'U1° 111"11..:im1~1i.J LL 'U'U 
'IJ 'IJ 

m1na61~1..:ia~1..:i 11na'U~1L iJ'Um1aamL 'U'U 11"11..:i61~1..:i 

' ~1U1'U __ 3.[;/ii1 

'1.:J~ti ...................................................... ~1'tJ·rn.:i 



4 

2. ~1'Llfl151":itufl'tlLLfl::n1":itl":i::Lil'Ll~fln":i::\llU\111.:lfl'tlll1'W • • 
2 1 1~L~m&i:u1'u~1'tJG'l"lJ.fl1'Vl uv1vl 31'tJL~8-:lf111G'l151'HUG'l"ll1'tJ'VIU1 3-4611'1111-:!vl 3.5.2-1 5-:i . . , 

m11-:i~ 3.5.2-14 V1u1 3-4791~'1J~'Ui.h-:i"li'8:u'11~LiJ't.!6li'8:u'1lJt1'1'1U'tJ (8~1-:iu8CJ tJ Yl.fll. 2565) 
, \J 'U , 

2. 2 Vii! 1 4-126 1~ CJ~ n' 8&'If1-:1 1 i-r L'~· :U L&i:u'lJ 8~ '1n11'1J1~ LiJm ~· 8-:1"("ll1fi'IJ1'1Vl
0

vfnfl'tJ-:11'1J 

'Vl~8:Un1'Vl'tJ~:u11'11n11~1-:I ~ 1 ~fl1'1J51'1J 

3. ~1'Llli'HU1'Vlfl1LLfl::LL~'Llfi'Lll 'Vl'J 

3.1 V1u1 3-15 1'1.J~ 3.2.2-1 ~m~m.1~'Vl1-:iu1w1'Vlm'IJ~nru~'tJ~Pin~11fl1-:im11~LLm "ll ~-:id 
'U 

1) 1 ~LLG'l~-:IL tlmLe.mvl u1rui'VlCJ1LL'U'IJ L~:U:'Uvl1~CJ 1 ~La1"ll8'1J L"lll'l 1fl1-:lf11116'i~u'1-:i1 'IJ1 'tJLLe.J'tJ~ 

:u11'1116'i1'1J 1:50,000 

2) vl :U1"ll8-:I LLe.J'tJVJ' 51ru1 'Vl CJ1vl LLG'l~-:11-H' 1'111'1G'f8'1.J ~ n~UJ~'Vl1-:!51ru1 'Vl CJ1vl LLG'I ~-:! L tJ 'tJ Qmc : 

l'l~n8't.!"111CJ~-:i'Vl~L'11'tJ"li'8:u'1~'LIL'11~zj,:iLiJ'tJ~'ULL~-:i 1~m1'1G'l8U{)n~8-:i"ll8-:!"li'8:u'1 
'U 'U 'U 

3.2 'VIU1 3-17 'JD~ 3.2.2-2LLG'l~-:!18CJL~8'1Jii'Vl~-:!1'tJ'IJ1~L'Vlfl11'VlCJ1~'1J~'IJLLtU"ll1DLLG'l~-:!~~-:i1fl1-:!f111 
'U 'U 

LL'1~1~L~:UL~'tJ~fllii18U1fl1-:im11'1J1~CJ~ 150 n1'1L:U1'11 L~8'1~1 ~'V111'1J11.fl1CJ1 'tJ~fllii 150 n1'1L:Ul'l1 ii18CJL~8'1J 

ii'Vl~-:!'11'tJ1'ULVhb 

3.3 V1i!1 3-9 ii-:i 3-36 1'1111-:!Vi° 3.2.2-1 G'ICi&i6li'8:U'1LLe.J0 'tJ~'tJ1'Vl1Vi°:Ue..1'1nW'VlUl'l0 8'1J1~L'Vlfll1'VlCJ 
'U 

1 mh-:ivliiL'Vll'lf111ruLLcJ'tJ~'tJ1'Vl1LL~1~~n1~'1Jezi1-:i 'Vl.fll. 2561 LL'1~ 1 ~1'111'1G'l8U6li'8:U'1L'Vll'lf111rueJ8'tJ'Vl~-:1~1n11tJ 
, \J \I , 

'Vl. fl!. 2561 1i-rfl'J'IJi;i'1'1J1°1:i1 L VII'! mru Lfl ~ef 'tJ'1°1'tJ1'tJ ~ fl.f-:i LL'1 ~'1 ~vl1 LLe.J'tJ~ L 'W
0 

:U L&i:U L -w' aLLG'l~-:11 i-r L ~ 't.!11 • 
1 'tJ~fllii 150 n1'1 L:U1'11 iiL 'Vll'lnTSruLLe.J'tJ~'tJ 1 'Vl1~~~n h1'11'tJ1'tJ~L 'Vll'ln11ru 'j~'IJ 1 ~fl1'1J51'1J 

, \I , , 

3.4 u'Vlvr' 4 1't.!m1'1J1~Lil'LI1m-:im1~1'1Ju1rui'VlCJ11-H:U LL 'tJ1fim'1u1rii1'VlCJ1'1~6'i-:ie..i'1mh-:ihnu 

1m-:im11:u"l ezif1~111fl1-:im16'i-:ie..1'18~1-:i 11~801ru1'Vlm 1 ~'IJ~'IJ'IJ1-:i1'1J LL'IJUf111L 6iiCJ't.!1 'Vl:U '1 ~{)n~8-:iG'l8~fl~8-:in't.! 
, 'U 'U 

V1-tJ1 4-18 - 4-20 -if8 4.5.2 51ru1'VlCJ11~'1J~'IJ'IJ1-:ILLtU"lJ ~-:id • 
1) 1 't.!mrubJffifl1-:!n11 e.J'1n1~'VlU~ 81fl1-:!G'l~1-:!'Vl1-:!51U1'VlCJ11 ~1'111'1G'l8'1JLL'1~LLtU "llfl185U1CJ 1 'VllJ~ 

1~1i11 "n11fr(J).J'U11fl1-:ln11'1~ 'Wn81~Ln~e.J'1n1~'VlU 1 'tJ~1'tJ51W1'VlCJ11'tJU~L1UJ~'tJmfl1-:im1" 1~LLm "lJLU'tJ "G'l.fl1'Vl 

'Vl1-:iu1w1'Vlm 'Wiie..i'1m~'Vlu~ 81m-:im1" Lll'Ll~'t.! 1~CJ 1 ~'1Jfo1'1JLLuum1L'ii CJ't.! 1 'Vl:u '1~G'l8~fl~8-:ltl'tJ~-:i'Vl:u~ 
'U 

2) 1 '1Jmruhiffifl1-:lf111 e.J'1n1~'VlU~1'1Jn11Ln~ LLe.J'tJ~'tJ 1 V111 ~1'111'1&'18'1.J LL'1~LLm "ll~185'1J1CJ 1 'Vlli 

Vl
0

1~'1.J 1°1 "n11'Yf (J).J'tJ 11fl 1-:1f111tl'1~1:u' n' 81-H' Lfl ~ e.J '1n1~'Vl'IJ'VI~8 fl11:uL~ CJ-:! '11 n f111 L ii~ LLe..!0 'tJ~'tJ1 V111 i-r Ln~ • 
m1L'IJ~CJULL 'IJ'1-:i ... " 1 ~LLm "llLU'LI "m1W(J).J'Ll1mrim11liiie..i'1m~'VlU'11mLe.J'tJ~'tJ 1 V11" L lJ'tJ~'tJ 1~CJ 1 ~'1Jfo1'1JLLUU 

'U 

'1'1u1u . .4L9. V1u1 

4 ~ v~ 
'1~'l!€l ...................................................... ~1'U'.i€l~ 

(u1EJ'l.l1~6'11u B'Vl6vi1n11) 
' 
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3) 1'1.Jmruffifirs.:inT~· "1~CJ~bl'l~CJiim1rit1G'f~1.:i" 1~tJ-rrntJbb'U'Um1b'liCJ'l.J11iin'IJ "1~CJ~rit1G'f~1.:i" 
'U 

4) V1i.J1 4-20 ~i;im~'Vl'IJ~1'1.Jm1bfi~bb~'l.J~'l.J1Vl11~bbti161Jm1er1.:i€l.:ibllurf'l.Jvi 2 miin!Jm~V111.:i 
n1V1'1.J~m1of 'IJJ 1V1tl' n m1iil?i'1'1.JV11'1.J fil11l.lfil.:J'Vl'l.J61Jmmm1bb'1~~'1.J~'l.Jvi1t1.:iof 'Umfin11'1.Jm11A'1'1.J'V11'1.Jbb 1-:ii'l.JG'f~bVi B'l.J 

61Jtl.:Jbb~'l.J~'l.J1Vl1 'Vl.131. 2564 bb'1~1~Btlfibb'IJ'IJ1~blJ'l.J1tJl'l1l.JtJ1~n1131n1~'Vl11.:Jl.J'Vl1~1'VICJ b~tl.:J f111€1€lfibb'\J'\Jbb'1~fil1'1.J1n.I 

1fil1.:JG'f~1.:J€11fil11b~Bl?i'1'1.Jbb 1-:ii'l.JG'f~b Vit1'1.J61Jtl.:J bb~'l.J~'l.J 1 Vl1 'Vl.131. 2564 ~.:i1~i1fl11€1€lnbb'\J'IJ-r'\Jbb 1.:irit1G'f~1.:Jl'l1l.J 
.% 

fi!Jn1~'Vl11.:J'l.J 

3.5 V1u1 4-20 -4-21 ~i;im~'Vl'IJ~1'1.Jrn1bn~bbe.J'l.Jri'l.J1Vl1~1~'1J11 "m~11'1~'1.:i~i;im~'Vl'IJ~t11fil1.:irn1 
' 

1 '1.J1~~'\J~1" 1~bbm61Jb tl'l.J "61.:i~i;im~'Vl'\J 1 '1.J1~~'\JtJ1'1.Jfi'11.:J" 1~CJ 1 ~tJ'f'UtJ1.:i1tJbb 'U'\Jfl11b '1iCJ'l.Jbb'1~f"f 1t16'1J1CJ 1 mJ 
' 'U 

1 ~t1nl?i' t1.:i bb'1~ 1 ~b~m~iiii1l'l1rn11 '1.J'IJ'Vlvi 5 1 ~m'Utl1'1.J bb'1~ 1 ~b ~iib~iiii1l'l1rn11 '1.J1~CJ~~1bil'l.Jrn1V11mn~ 
'U 

4 . .11uilb 1A1'Vla1 

4.1 1 ~1'111'1G'ftl'UoLJ€ll.!'1fil11l.Jtlfil'1t1.:i61Jt1.:JoLJ€ll.!'1 ~i;itJ1~ bii'l.J1~'1J'Uilb1131'V11.:Jtl1'11fifl11'Vltl~ bb VI '11'1.J1'1.J 
'U 'U 'U 

3 fil~.:i 'Vl'IJ11i1tJi;i1~.:ihJfil11'1~m'U'IJ~nrubb1Jtl1bb1Jni;it1.:i 1~bbn tJmn~ii~ tJmV1iit1 tJi;i1m~~ bll'UIA''U 

4. 2 1 ~b ~ii b~l.loLJBl.!'1'11nmiitJ1~ii.:iii11 ~ b ~t1~1 b il'U rn1tJ1~ bii'U~'1 m~'Vl'Uvi b Vll.!1~G'fii ~.:i b ~'Ufil111 ~ 
'U 

U1btl1oLJtll.!'1'VI~ w1iim 1m~bn~tJ1~1CJ"lltJiJ1nvi G'f ~ bb'1~ 1 ~oW'111n.11b ~ii b~l.!~'1 m~'Vl'Uvibn~;l''U~BtJ'11 nw b '\J'U 
'U , 'U , 

11\'lJ1~~ 1'U'\J~b1rubb1Jtl1 bb1Jni;it1.:im'Vl~t1iin1V1'U~ii11'11m11 ~fil1'1Jti'Tu 
4.31 ~ b ~·ii b~l.111 CJ'1 ~ ba CJ ~.ff 'U l'l B'U1 'U m1Gf t1ii ti 1 CJ~ 'LI1ffi ~ fil1'\J ci 1 CJ 1~ CJ1 ~ ~·1 b ti'U m1~ 1 CJ 

fil11l.!1€l'Ufiltl'IJ b ii €1.:J'11f111i''U 1ii'1t.lb61Jl'l'Vl1.:Jb lJ'U'Vl'f 'Vl tl~'U61J€1.:i11"llfl111~ CJfil1111.:J bb~'U 1'Urn1'1t1iit!1CJ 1'U"lh.:ib1'11 

vib'Vll.!1~G'fii b"li'U rn1'\Jt1'Ul?i''U 11J rn1'1t1iitJ1CJ rn161J'U61.:i 1 ~~1bil'Urn11 'U"li1.:i~~~'Ub ~m ~ii 1t1m?f1t1~61Jt1.:il?i''U 11Jvi 

'1t1iitJ1CJ 1 ~i1ii1n;l''U 

4.4 1 ~ b~· l.Jb~ l.111 CJ(;!~ b a CJ~" '1.J Vi' Vi' '1~'u°1~'1.J11JVi' Gf tll.JtJ 1CJ 1 tJtJi;i nvt f)€J.:J'Vl'1'Vl'Vl11"1i 1-:J fil 1CJ'\J 101'11 
'U ' 

4.5 b ~ 'Ufil11 b ~·iii1"1i' ti" 'UV( "11° l.J'U..:11 n 'U11CJ.:J1'Ufl11~ f)~1~ 1'U'Vl'f 'Vlmm~'.:ibb1~Gf tll.J'V11.:J;g1i11'Vl 
' 

1~m.11bG'f'l.Jt1i B~ i;i11CJi;i~ ba CJ~61Jt1.:i1~'1J'Uil b1131 bb'1~'Vl-r'Vlmmu11ii"111~ bb'1~~ .:Jbb 1~'1 t1iivi '11~ qj'U~ nruvi ~ .:i 1fil1.:im1bb'1~ 
~ ~ ...... 1 .. 
'Vl'U'Vlbf1'1bfiltl.:J bb'1~ '1.JiJ 'Vl.131. 2563 

4. 6 1 ~'W'111ru1m1'1G'f t1'\JG'f t11'Um'Vlil'l1i1m~~ ni'UV1'1.:ivi'1111'1'Vl'\J 1 'U~'UvTifil1.:irn1"1 b~l.lb~ii miivi 
'U 

G'f~. 1~~'hbil'Um1tJof'UtJ1.:i'VI~ b 'Li CJ'UG'f m'Um'Vlil'l1i1m~~ ni'UV1'1.:i61lt1.:itJ1~ b 'Vll311 'VI CJi1 rn1b tJ~ CJ'Ubb tJi;i.:iG'f m'Ui11'Vl 1 tJ 
' 'U 

'11mriii (u 'Vl.131. 2560) 

. ~1u1u_5/_9:V1u1 
4 ~ vu 

~~'UeJ ...................................................... ~'SU'SeJ~ 
'IJ 
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w w 
5 . .11un11A1uA11U1vi111 LL-a~n111:u1'-1U1 • 

5 1 ·wu1 2-113 L~~1T~?lvtJ?1~1 bbm~t:.JG'lm1fi\'1'U1'U1::CJ::b1mtl11vm'Ue:i-:i1~flfl~e:i-:i 
• 'IJ 'IJ 

5.2 V1-U'1 3-48 m11-:ivi 3.2.3-41~~11'1?1vrnbm"IJ ~-:id 
1) i.1ruirm~ru1 'U°1ie:i-:il.l1~1;j1'Utl1~h&i'U'lh::bflV1vi 3 L 'U11CJ\11'Ulotlbfl~e:J\l'Vll.11CJ "l.11flfl11" 'Vl~e:i 

v ... 

"-W'mm11" viflfl~e:i-:ifl111 iLfl~eN'VlmCJ "hlmflfl11" 'Vl~e:i "hJ-U'e:iCJfl11" 1~m1'1?1e:JtJLLG'l::LLm"IJ1 ~flfl~m 
'IJ 'IJ 

2) V1t11CJ"1Je:J\1°1ie:Jl.JG'll'U"1im~"lli!flfl.l.fl1YnJ1 L'U~1°1ie:i e)~111'VIG'l (Flow Rate) zj\llotl'Vlt11miJ'U mis 
'IJ • 

LLG'l::1 ~ ~11'1?1e:JtJfl11l.Jfl fl9i e:J\l"IJe:J\l~"lli! fl fl.l.fl1Ynl1vl ~11'11 ~~ \lfl'11111 dJ 'U~ 1fl11l.J L ~1"1Je:J\IJ11 "li'VI~ e:i hJ 
'IJ • 

1~~11'1?1e:JtJLLG'l::LLm"IJ'VIU1CJvitm'U~111\IL~~fl~e:i\I 

6. ll1\.1Lf1'l"1Jfllil il''1fl3J LLa::m'liifl1\.1~13J1JeJ./l\h::'t11'tl\.I 

6.1 V1-U'1 3-269 tJW"ll1fl1LLG'l::fl~l.J~1e:J~1\I YltJ11"1J1~oUe:Jl.JG'l"IJe:i\113!1?1'U?lfl1'U 'iiJ1'U1'U 3 LLvf\I LLG'l::"IJ1~ 
• 'IJ 

tJ., \IL a qj (Accidental) 2. t tJ LL tJ tJ fl 11 ?1.' l.l ~., 1elCJ
1

1 \I Lb tJ tJ \1
1 

1 CJ (Simple Random Sampling) LL G'l:: 

3. t 'tJ LL tJtJ fl11'1
1

l.11'11e:iCJ
1

1\1 LL tJtJ L ,j 'U 1::tJtJ (Systematic Sampling) Lii e:i-W '111fl.11LLi;r1YltJ1
1

11fl1\I fl111l.J
1 

ii 

fl11l.Jotl~blil'U111 i1tJ LL tJtJ 1~ L 'Ufl11il.J~1e:J~ 1\lvl1 L ~°lie:Jl.JG'l hitl 1 L ~ e:i(i e:i 1 ~'tJf tJ'tJ1 \11tl Lb tJtJfl11b ~ CJ'U 1 ~fl fl;( e:J\I 
"' " " , \I 'U 

?le:J~fl~e:i\ltl'U Yl~e:Jl.J~~v\'1 bLt:.J'Uvi bb?l~\I L~'UV11\lfl11'1111'1 L ~fl1tJ~1'U 

6.3 V1-U'1 3-273 ~111-:ivi 3.5.1-2 'iil1'U1'Uflf1L~e:J'ULLG'l::'iil1'U1'U~1e:J~1\lb'U~'Uvi~m~n'iil1LL'Ufl~1lJ"IJe:JtJL"IJ~ 

"l!l.J"ll'U/'VI~ 'Li 1'U L 'Ui:l''d'U"IJe:J\l"l!l.J"ll'U 1flfl'VI~ e:i~ w.J'U1YltJ11i1'iil1'U1'Uflf1L~ e:J'UL ~CJ\! 2 11CJ ~ \IL-U 'Ui.1 ~?1'1'Uvl -LI eJCJl.J1fl 

LdmViCJtJntJer~e:itJ..r\l'Vll.J~ 'iil1'U1'U 1,534 11CJ 1~:5'bL'1\lbLG'l::L~l.JL&il.J'V!l.J1CJL'VI~ 11l~fl1tJ~1'U 
'IJ • 

6.4 V1-U'1 3-375 1~b~l.JL&il.l11CJG'l::baCJ~1''Uvie:itJ1l.IY1tl'rn1'Ui.1l.Jm~ru 

6.5 V1-U'1 3-276 '11flvi1::tJH11 "flf1b~e:J'U 'Vl~e:J~?ll.11?1 hie:i~'1::V11~1bLVl'U"IJe:J\lflf1L~e:i'Uvi?11l.l11f1 
• 'IJ 'IJ 

~e:itJfi1'1fl1l.J~ 1'ULl'1!1~~n '1LLG'l::i.1-:ifll.J"IJe:J\lflf 1L~e:J'U 1~" 1 ~LLm "IJLU 'U "flf1L~e:J'U 'Vl~e:J~ ?ll.11?1 UJe:i~ ;( e:i-:iLiJ'U~1 Lb Vl'U 

m~fol.JvtJ'Vll.11 CJvi?l1l.J11fl ~ e:JtJfi1'1fl1l.J ~1'U Ll3!1~;ifl '1 LLG'l ::i.1-:i fll.J"IJ e:J\I flf 1L~e:J'U1~" ... 
6.6 L~tlftJ'tJ1-:i°lie:il.JG'lV1&iCJ.fliJt~LU'U tJ Yl.131. 2565 LLG'l::L~L~l.l°livl.IG'lVl&iCJ.fliJ~1'U«-:ifll.Jtl1::LY1ru 

, \I , \I \I , \I 

1w.J'U511l.J 1 ~fl1tJ~1'U 

6.7 b'Ufl~l.Jflf1L~e:J'U 0-50 Ll.1~1 '11'U1'U 29 fl'U ?lfl1'Utl1::fle:JtJfl11 '11'U1'U 48 fl'U 11l.J 77 fl'U 

ii-U'e:il.IG'l hl?!e:i~fl~e:J\lntJ Power Point viil1L?l'UeJL'UvitJ1::"lll.J zj-:i1::tJii 93 fl'U 1~e:i5tJ1CJL~l.JL&il.lvil.11"1Je:i\loUe:Jl.JG'l 
" , , \I 

6.8 t~~1LiJ'Ufl11&i~~1m1'111'1flG'l
1

l.Jflf1L~e:i'UL'U1::CJ:: o-5o Ll.1~1 ii1tm~l.l1flvl?1~ 1~LL?l~-:i • • 
11CJG'l:: La CJ~ 'iil1'U1'Uflf \I 1'tJ LL tJtJbLG'l::15m11 'Ufl11&i~ml.loUe:Jl.JG'l L ~m&il.l 1 ~fl1tJ~1'U 

'U 0 " I.I 

, ~1U1U~U1 

'1~;'le.J ...................................................... ~1'urn~ 
" 
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6. 91 iX 'Vl'U'Vl1'U nTnh:m1'U~Hrn1~'Vl'U~ 1'Ub~1~11n '1'l.I a.:i~ :i.J'1l'U L 'U1~ ~ ~ n' al.'lf 1-:i bba~i.J1~ biJ'U 

~rnm~'Vlu~1'U1' W.J'U'511:1Ji.J1~ b ~ru mib i.J~ ~'Ubb i.Ja.:imi 1ii.Ji~1~'1lt1 v1 ~'U bba~Fi11:1J-LJ'vi bb~ .:i1~V111.:iF1'U.:J1'U nu 

6.101iXm1'1'1e:J'U'lim.ia1 'Ui.J1~b~'U1~~~"iJe:J.:Jv1-W'nFi'U.:J1'U'11n"q:i.J'1l'U vr.:id ~'U11b'0 e:JV!1 b 'U11~.:J1'U 
hll.'laviri~a.:in'U b 'UV1a1~i.J1~ b~'U 1 'IX'Vl'U'Vl1'U11 ~a~ bB~vil.'laviri~a.:in'U~1 ~ 

6.111'1Xb~:i.Jb~:i.Jia:i.Ja1'U:1J11?11m1ilmn'U., ~.:id 
'U 

1) 1 iXb~:i.Jb~:i.Jn!Ji~b u~u 1 'Um1ri1u~:1Jri'U.:i1'Una'1~1.:i 

2) 1iXi1mi~vib~1V!tJ1~"q:i.J'1l'U~:i.J'W''U5 

3) 1'IX~'111ru1b~a.:i1:i.J1 iXi1m1nvi'l.l11.:i'Vl1.:itl11 'Um1i.J1~naun'1aa~eY.:iri11 "llm1'vi~qi11l1 
6.121'1Xb~:i.Jb~:i.J'lia:i.Ja1'U:i.J11?11m1~vi1?11:1J"1 ~.:id 

'U 

1) 1~~~na'1~1.:i1'!Xb~:1Jn'1:1Jvl'U~aa'U1 V11 , 

3) m11'rn~m~mb~~'U 

6.13 1 '1Xbbi.'lvi.:i'lia:1Jam1~:1J.fl1~rub "ll.:i~n~1:1Jn'Um11'11 V'Jbbvt.:ii.J1~b'Vl~1'Vl~1 iXri1u'11'U 
'U 

"' ' 
6.14 V!tJ1 8-41 m1i.J1~'1l:1JF1ru~a'Um1:1Jn11a'Ufn,; bba~~W.J'U1bi'.it1.:ibn111'1!'U~ rif.:iVi 1/2564 

'I , , 'I 

m1-W'W.J'U1bi'.ie:i.:ibn11Ji'a.:im11 '!Xb~:i.Jvl'U~~b ~~11 'Uvl'Umri1.:im11 iXa5u1m ~:1Jb~:1Jd°1i1m1~1b'LI'Um1e:i~1.:i 11iJ1.:i 

6.15 mi~ viniJ..1~t1u~nru11Ji''1~~1'U'li1:1J bbl.hl1 bbil naa.:i b 'UU'1'1U'Ui1 m1~1b U'Un'1m1:1Ja~1.:i 11 
'U , 

1'!Xb~:1Jb~:1J11~a~ba~vi1iXri1u'11'U 

6.161'Um1i.J1~-q:1J1'uW.:im1:1J~vib~'U"iJe:J.:Ji.J1~'1l1'1l'U ri~.:i~ 3 1'1Xb~:1Jb~:1J'1ie:i:1Jam1~:1J.fl1~rub"ll.:i~n1'U 
G'i1'U~ir.:i~:1J.fl1~ru1iiri1u hi'bbn l.'lmu'Um1~n~11~~uavi:1J~n~11tJVi'a.:i~'U a.:ifi°mban'1l'U~1'U~.:ibnvi~a:i.J bba~ , 

al.'l:IJ. t 'Uvl'Um iXri1u'11'U t iXri1u'11'U 

6.171 'Um1i.J1~'1l:1J1'uW.:iri11:1J~vib~'U'l.la.:ii.J1~'1l1'1l'U Fi~.:i~ 3 ~u11n'1:1J~u1'1!:1J'1l'Ui1-'il1'U1'U 20 Fi'U , , 'ti , 

bb~ b °IJ1~1:1Jb'tfo.:i 2 ri'U 1 iX~bb'1.:Jb V11?11vi~.:ii1~b '1i1~1:1J-Ua~ bba~i1bb'U1'Vl1.:ia~1.:i bb ~m lJ'UmibtJvi Lam'11 '1Xi.J1~'1l1'1l'U 
, 'U 

b °IJ1i1G'i1'U~1:1J 1~:1J1n~i.'IV1 1vi~ 1 'IXw'111ru1-.5'viYl1b ~:IJ 1 'IXF11'U'11'U , 

6.18 V!tJ1 8-95 1?1111.:J~ 8.8.3.4-4oUe:J:IJG't~11i.J'lle:J.:J~l?le:J'Ubb'U'Ubbi.'IVJ.:Jfl11:1J~Vlb~'U1'1Xl?l11'1'1e:J'Ufl11:1J 
'U 'U 

'1 n~ a.:i'l.la.:i'oil1'U1'Ui.J1~'1l1m 1 'IX'1 nl.'laviFi~a.:in'U bba~ 1 'IX'Vl'U'Vl1'Ufl11:1J'1 n~ a.:iri1u'11'U"ilt1.:Jb if aV111 'UG'i1'U5'U~ 
'U 'U 'U 

i.J11n!J L 'Ub'1:1J11~.:i1'U 1 iXFi1u'11'U 

~1t.rr~u_L9_ 'VIU1 
~ v~ 

fr:i'!lei....................... . ........................... ~1u·rn-:i 

('1..nm.J-:i:::mu €JYJ5'Y'l-:if)'1) 

~B1U18n11nri~-:i1u~~u1~~ ,, , 
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7. f11ulu11ruamu 1u11ruflf1 LLa::ti'A\1'1111~ 
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