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(~a) A 11 °~ t~il 11 .. , n a wi'1~ hit1 n ~ n ~ 0111111 Lfn'i 111 nn11 1 Vl a J a~n\1 mn11 7:111rl£l1fl11aV£l1fiV711J tlVIIfll \la1fl11 1:111r1r1 2 • • 

91111111 fl~fJ\If1111J ill~: 1 ii a \lfl111117:mj'lfl m:nnllm~~~ IL1fl R' all uam:nu ~ a'li'1~ 1 fi v~ l!i 1l' a vi'l ~tl • 
llli~'l!1fimTui'l37 (Vi. fl. 2533) ltlv~:Li~uam:nu~aa1m1 B (Li'lll (8) ~11mni' i'l n n lliliifl fl1111 ti'mm ii alllli nm'i1Lilrl1: 11 1'11 
1ii11) m~~1lliiflt~:-lllaan'!l a~~\1 i'ltm~m~ 1t~ vih: v:li1~111n11\11 na1~-lw11a~-lllmllm ua:~YJm:l'i1m~~~mh1lm1a1 

t . 11 .. ,w 
£l1f117'1Ja~ !11~n1~1l1\I'IIV1V 1:1111\111.10 111m 'l!~a11111: fi~U nfn'11fi\.l 
f1111Jti'\IH:L iiall 10.84 iiailllltl7/'ill1ii lrlnlh1i.JLI11vuL iivunu · ~ "• "Ul 'Hfl 

, ..1 ... ..,1~ "'1 ...... .1'..11 (9) tl1111Hauua:m7~1nlf11ma~IJmmn~ 'I! llm~na ~ • m1 m 11 a'!mfl \j'~ljtlrl~fi1Ufl a\IH\IH:ma\1 naLfW~l'l\1 n m~m1 l!i a rll \1 1'1 ml'l ~ ua: 1111n: HIJn u m 1 l 'li'~1\l a rl11111 a 
VitJ'i1 arllwli1~ 10.0-15.0 iiaiilllfl~fill1ii li'lllia arllll7:~uoil~~~· • • :: .... ... f ........... , ..... • • • TIIJmm71lm1llana\l 111ma~~nm1~1\l flfl 
l'i1lli1iiflm11J 1iiv111 v~a 1fi,~Rfl~m~at1111~t~vm~ll ua:m~m111 
LHmntJtla1fl'Htrf1'11U'1tu7mu ilir.h1LRmt'ou ' 

2 • 
El1fl1nJ~Lnfl't1 2 1UJ11Jfl1111"h 

(1} El1f'I1'UI~61ffll 81fl11fl~tl1ff'UTUJ itJ>JUtn fi'nMn J1ULm11J1\.UUJtl fl111n!)\'11J1Ui1ti'1Umnl1UfJlJE11fl11 

(2) ll1fl1~flfl1l.ln!J"li1[Ji11i1tJ(l1f111'1{fl 

• (3) "ari"nfl1lln!Jm.nu-hti1u"m-i'n 

(4) tl1fl11YI"'l-Jru.hum1U'VfU1ll1Sfl1liO{I"li1U11ti1Ul'm1U't'fU1lJ1ft Uft:€11fl1nt\"liu.Juh.JVili1U1S'!IEhl't11~T1,1n11 
(5) El1fl11fl"l'Ji'Li]utm1Ufl";fnl;ltl1lln!J"li1Ui1ti'1ul1~L;llli.LEin"liU fl1fl11fl"loDHiul1..!L;Ut.I."'ID..ln1..!11"11n11 D1fl11ifl'Ji'L0U.tUl1Ufl"finl;l"DD.JI'I'n1tlU~flll;fnwr!la..lLDnYt.l.fi1110!J"li1U11fi1UI'I'n1tl'U~fUJftnW1LEinYt.l. UEI:D1fl11fl"l'lfLi]u.l'!'mufffinWl"'ID..l 

1rn1JU.~flllfin1;111€l..l't11.JT1'iln11 ""1 50 Lftll 127 fi€1\I.~Lftl!t 6~ T1'llii1111'tLl.JnWI 2£i~U1lJU 2553 

(6) D1fl1n11'll'th:luWL~Dii1nnli'YI')oltnRU1 
(7) D1fl1,gt.l.1fltfiiftn»ru.:"'ID..lm1l'ln.h:luwlu.D1fl11L'li'ULiiu1rlurlumm1tl111 (1) 

~ ~ < 
l~a\1 ~11111Vi\lli 2559 ___ -\:f-11,..-~-------

....... . . .. 
u1an 1JintlUW\Ifl1oU ~1tlil (11111'1!\1) 

ll
-.::-n ~7.~."-J,._..,...;i 0;;::: 
~~\;;L fJn:.,. • .:.~t .. o~.iH•-..· \rh:9\:·"""'" 

~----,_ 
ri_~ \\IU\litill:U/!ti,, ' ·'·,. 

R \\\\• '' ts,, .:·. 

----+ Y.!§' • '··o "•> 
1 " .. · \ 

Lfla\1 n11mwmf 2559 ·; ~~. i\ 
, ~ ~ i 

~ ,;;;;;~·/, 

(ll1~1l11~•mffiU' ~IJ!IIn1) '-~"t?~OJI:M(IJTM S!~~~~,;· 
\]''lhll1l!ln11~1\IH~U1flfla11 

U1N't1 mnfl la\1,11a\llll\lrl£l1'1 l'l!af'iHihtlfl • 
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.. 

.. tl ,;. "' ., ~ "' ,;. "' ~ ,;. "' 'i" .. ~ ~ " lll1TNYI 1 11'1 Nil fl'1tri1J 1'1~ II 'llllil !l ill iiJ11ll'1fl1'1ll!l~ fl'IUiiltll flltl Nil fl'l"tri1J 1'1~ 1111llil !liiJ lliltiiJ11ll'l"fl1'l"lllllllll1iiJill'l"1;'Jlf!l1J Nil fl'l"tri1J 1'1~ ll'llllil!liiJ llll'l"~fl1'1rl\'lflTm fl~1U 111 n Ill 
• u 

u'l'lu11n;l (1hmlu1u) tJ!l~u'ii'n IJLfllll u'l'lul!l1;l1i1nlll (ill\'11tiu) '1::u::nDlfTN (IIi D) 

a~R"th:naum~ 
,.; ... I I 

11~1111llililllllil:l!mlll111l1~ ~ 

1.6 LHtJ .. nu~:::fl11tJ~U,::Ltia'U 

(9ill) 

I ..: .. ..a~ ... 
1111 n~:nu Ill illl~ 11 'llll a illlfl n111ll!! 

1rlmiivunmn~1~1\l DIN 4150 (1986) !'IU1110 iiai'iLIJmt'i'111ii ~a 
, ....... .~.., .................... ...~ •'I "" .... .... 

ViliJ I t~~ntl'!I\II~H1'111l.Jl.J1\I !'lnil11Wfl il VI \IA/11\'1~ Uii:IIJ ili1'Wl.Jnl.J • 
1l1~1~1\lfl111Jff'\II'I:Lfiil\lm1J!h:mflfllll:m11Jn11§~111~R!i1JIII'i~'ll1ii 
mru~ 37 (VI. fl. 2533) !'1u'i1 1ii\l 5 iiai'i11J~1fi\11ti \i'\llia di\IIJ1~1~\I 

0 0 0 A •• , • .l'.l'[ 
Uii:A~~~~m:l'll.Jflilil1fl11 D (A1'111~1J) m~fl1\ll'll'll91'llil~\'l'lll'l fl1~n11 

Lflvih:v:l'i1~~1ml'll1il1fl11'!lil~ 1m~n11W1'11'!1V1V tl1:1J1lll 37.92 IIJf\1 

~~il1H:hi'fum11Ji'IIH:Ltia'll 2.81 iia!ii1Jfl1/'i'111ti 1flati11tl 
.I"' .,. ... ,. ..1 ..., A .!. • 1 .., "" .l' ...1 

lu1Vl.J 11'Wl.Jnl.Jm11J 111 il'll1l1flll~ Hfl m fl1l.J fl a 'II il'llll: 111 il 'II n ill fl V~Yl'lll'l , ... . , 
tm~m1 YltJ111~1ii'll 5 iiaaiiJ~1fi'II1Yi \i'\l~a1li~~1:i'u~l'i~~~~,h11i 
In 91 fl111J I iiV'II1 Vnl.J il1tn1fi'11tJ '111il L fl1 ~llfl~m~ lltl1 tJ·~ V n TIIJlj1'1111 il'll 

Ti'11tl~ii~ll'~u~~~I\'1~1'111U'IIU!.Jl.J Plaster (~'ll~llll~iitl'llnnv ,\"1 ua:1v • 
fi1~ ~) L'llmm~IU'II~u~/~11 !'1911'11 uuu1i~'IIV'II~:1iii"um1~ 1iiv'111m fiv~ • 
1ilmtav 1rlmiivunu1J1mJ1'11 DIN 4150 (1986) !'IU111lilii'll 5 \i''ll~a1~ 
iin:iu~ 1 ii fl m11J 1!iv'111 vm~ Hmtl·91 vm111~ 1ri1uri ua: 1fl a1 ii vunu 

1!1911~ \191111! i'llll: 1 ti il'll m IJ tl1:m fl fllll:m11J m1i~ u 1 ~ i iliJ u l'i~'li1 ii 
uuu~ 37 (Yl.fl. 2533) l'IU11 1~1ii'll 5 iiai'illlml'i'111ii \i''lliia 1~1l'i'll 

111~"lflU. 

111111~ n1~iJ il~ n"llil: II ri1 !I Nil n 1:f11J a~ II 111lQ illl 
11111l~n11~1lllll11111l~1,.11illl 

. "' 
1111 n ~:nun~ n11ll iHlll 

A ..I 'I"' .d"",. .I .-.lU (10) 'llilnli1V~n111'11~1'111fl1il~~m'll1ililun1llll'll 'II • 
u 'II rl~1i11 ilflm11l Lf'llc 1 ti a 'IlL 'II miu ~~~l'lfalln\1 
.., :S .I t' A .!. ,.. 

(11) 91 ~ 9\~ il u n11111 VI il 1191 fi111J 11\1 H: 11'1 il '119111J • 
fl1U'II:U1'!1il~~~i'i911fl~il~~n1 

(12) ~1nflm1mn'!la~-rnunnn 1'11"l1ilii\l 3o ii1aiiJ911 • 
91a'li'1 LIJ~ L91VfifiJ1v'll~~1rd1 ~1n!'lll'n~1'11'1iu 

1m'l'11l'i'll 30 liLa11Jmtia'li'1 Lll~ Ltl1t~u~~ (1:u • 
1ua-flm!i'VI!i) • Vli'iliJ~Iua-flmfil'lnfl"n~fuu~~ 

( 13) 'lliimrlv~m1'!l'IIW~1H~rialli'1~ 1 wli1~ 11111d~ti1\l 
• ua:na1n111~fl'll 

..., - ' ... .. • .. ............ ..1 
(14) ~fii'IIIJnilil~1l.Jfi111Jfl911'11'11 l\'lil1l.JI1il~1il~I1V'III'l 

A .r 
lnfl'!l\1 

l~il'll nlln • ' ~ ~.,-,~\: .• , •. " • Tvmn 2559 A- •· ,!~'' '· r-~~ . 
! ·:· ...,....--., -. ~...,/ ~-~ :-r. . . :~ ~~ 

• ,.,.:'¥v'*'O 0 "::;/' 

l~il'll n11mvimf 2559 0 . ·-------=~-----------------

~~~;/ 
• < • 

('111~1111~'fl11~'111ll!JUn1) 

~"'hu 1tyn11f1'1u.i~ u 1 ilR'flll 

u;lfn 1lln9111vl'll911oii ~1091 (1!'111'11'11) • u7~n nLfl~ LEiu.lnou.u.JlU1£la t'lfaf1H ,)1rlil • 

27/179 

• . 



..J o " ... ~ "' ,; " A ,; " 'I ..J~ ~ " m111~111 anhntmt1111ft~II'JIHiil3J JJ11111n111lil~n~uatun L!llliln1t'111ln~II'JI'lilil3J Uilt3J11111n1'l"911'l911!JOI111lftilllllilmt111ln~II'JI'lilil3J Ll'l'l"~n1'l"11Yinn~n~1~ mnm . . . 
nvl~vn;1 (lh~tJ!l1!l) tJo~u'i!ffliJITim uvl~1111i li1nm (3JM1W~) 1::m:rioan~ (vio) 

o~ll'th~nourn~ 
..;, .... I I 

ft~II~PiilDIJUII:"!fllA11111~ , 
. ,;. " .... " 1111 n ~~1111 Ill D n~ 111 PI II DIJ11 n1 ft IJ! 

IJ1PI7m1llo~n"ua:un'!'ll 

lli't n 1t\11J ii~ II~ PI ft D IJ 

JJ1&1"inT'iiAttonJJ<A"i'l';ti't£ttJ 

llim1:\1uii~u~nil'o IJ · 
... .::; .. 

1.7 lllU~Lifl~fl111Jil\IH:I\1D\I U\l~\11~m7Jlo~n\lm11JIHU'I'\1U~1nm~91onLH11iill fi~u'iiim1'!1~~~\l (Trenching) (15) li~ hiii n1~'J!~ t'li'fi11 AU'I'I1 u ~ 
lii~;l'\1~1n 1~1~n11 u~:th (9io) 

• • 
~n 2 UJ~~ Wl'l'\'l1J\11~tl1\lfif!'II:1\IDDn ~~~:H1lJ11fl~~7:fl1JIL1~~~~l:LfiD\I~~~'I'\~Dfou~: 
45 (Jackson. eta/., 2007) ~~~1nm1fi1\l~lll LrloHfi17:f!uu7~~H:Lfio\l~'ii~~~'I'I~Di'Du 
a: 45 ~~~~~~m:\11J9iDD1fl11 B (ft~\ILfllJ) \11~tl1\lfifi'11:1\IDDn'IID~~\1~1m~m7 ~~ 
H11J17natmfi'mL7~1i'\la:L fio\1~~~ '1'1~ o 4.88 ii~~IIJ'i17/'i\11fi 1rl mhltlLtl1umfiuunu 

• "" .. ~ ., ....... 1 ., .• 
fl111JL1~D'tl11fl~~~~\1~'ii11J~~\IH\IIl:l\11l\l naL~U~l'l\1\1 fl1~n111'l1J11 llJLn\1 5 

iiaa Lllmi'ill1fi ,t\IAD hili~1:fi'u~l'i~11~th 1 li'Lii'ilfl11lJLRU'I'\1Unu D1fl17fi'~ ltJ '1'17D 

1m~ m~m~ 11mtl"~ unnliU1\IL'lD\I n'~ ltJ~ ii 11'1i~ ~~~: L l'l'ii1\1Lil \IUUU Plaster ( l'i~\lllllll ~ ii 
~\1 11~u ,i, ua: 1u9i1~ ~) 1llmlii~Lilllll'li~/~1Ll'lm\l uuu1i'il'l'l~\l~:lt!fum11JLiiu'I'I1U 
LfiU~Lami'ou LrlmfiU1J1l1JIJ1911fl\l DIN 4150 (1986) l'l1Ji1 l!iLii\1 5 iifl~LlJ'i17fi\11fi ,t\1 

liD lliii~7:fl1J~ IO'ilfl11lJL H U'l'\1 U\11~ lltnU"'il Un11ll~ Lfh uri Ufl: ~~ D L fi uu nmn 'i17fl \lfl11ll 

li'\IH:LfiD\I'i11lJU7tn1fl~lll:m71Jn11~~~~~'ild'mJLL'I'i~'J!1flU1J1J~ 37 (l'l.fl.2533) WU-i1 iifi1 

lliLn\1 5 iifl~Lllmfi\11fi ll'\liiolliLn\lll1'i11fl\l 

'i111J1h:mfl~lll:m7lln11ii~u1'ild'DlJLL'I'i~'J!1fi UlJU~ 37 (W.fl. 2553) L~D~ f'i1'1'1\l'il 

lJ1 mj1 \lfl11lJ li'\lll: L fi D\1 L i4 D tJ D~ n\111 fl m: \111 9i D 01 fl11 ~~ fl D ~ ~~ 1J flll7:fl1J ~ ~11J 
li'\IH:L fi D\1 ~ Ln'il~1nm1~11 ii \1 lm~m7lfimiJIJ1'i17_!1\ll'i1'1'1\l'il 1'11 ufi~m7ll 1 \17:'1'111~m7 
riom~o1m,~rio 1 li'Lfi'ilm1llli'\lw.:L fi o\1 lf1\l 1 '1'1 qj~:Lii'il;l'\1~1nm7li1f1\l~n m1'1l\IH~ 
1H'ilfiD Hf1~ Ufl:otJmm9i1~ • L'li1H~\I~lm~m7 ~~Lil\111 'l'lri~f'i11ii'il UUU D cinU~LLfl: 

• • J 11 11 

~~do\1 ~ 'i111Jih~u i~~\1 llflm:\1UtJ1\Ifl11li~W.:LfiD\I~~Ii'iloci1 \lnr;i'utJ1"na1~ 

• " < 
t'iiD\IfllJ111W\IIi 2559 "<;;! b\ ~ 

••• • •. ... 

• 

t~o\1 na~m~\llf 2559 • 

.I ...,. .r~~ "" A' ..1 
u~:n\lfl11lii!W'I'I1 unm'l\1\1 

'1i1-i!L~tl-3 UR:: 1fl7·lnT7~::'ti1nT'l 

'limJLL'I!ll11i'oci1\llll111'li~IJ mlii • 
iiufl ~ fl 191 lti'fu ~~~m:11u~1n . . 
m~ri oRi'1~ 1m~mwi'omi1ltl 

un'l'll tt~:11i'm1ll'lhum~m1\ln 
' -~" I • " l\lmm\1m 2 ~1U'I'\1'liD9ln~~n\l 

llil~"l '1'11 'li'amm: 191~ m fit i4 a . " 
t~7~1'1'11'liD'ilnfl~n\l 

tl1:nouii1U ll"lti'fUIIfln1:\11J rf 
I • • 

rio11i'tfi91~~m:\1u (u'llf'11 

mri'il uvl\1~1-ii ~1n~ (ll'l'\1'1!\1)) • 
u~:fl\ln~1~ fia 'I'IU~U~1\I 

tio~ri\1 (D~~m7u'l'l'l171'i~\l 
~1u~nll~1) u~:/'1'\'to 'I'\U1U~1\I 
~ ~ . 
\1tnU1'liD~ 

~~ "il I" - •• •. , 10~\~1mmnm0,1 .. ,, 
\\_\.\\'t • l''c.. < • 

, . ., . -" < • "~~~''' '-.,' • . 
(\11~R1~~'111191\11JlUUn1) ~ <; 

fl''ihli11J!n17tl1\I~~U~'ilti'DlJ -~ ;· 
... &.> .. "' « ...... ~~ ~ 

1J7H'Yl mn91 to\ll17D\Itli\I\1D~ t'I!D~1a' ~1n ...:.~?~OIIM<l"" m,··t\S ,<;> .. 

~ti-~,-

'f:.:;,;,;ej;~ u'llf'11 mri'iluvl\1911-ii ~1n~ (ll'l'\1'1!\1) 
'$' .. --~".1 'II 

/ ~'.-.'\i_~ 
t1 ~-:- :.i '.\ 

uJ:F~1 ~~~·i: .1:.•.<J~ ·~nu \J100!l-.t 

. ~· 
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'l 

., 

.,J ,; " .. ~ .., ,; " ~ ,; "' t" ..J~ ~ " 
GI1TN't1 1 ft1UIIil fl1tf11J "~II 'lGill !llJ IJ11i11fl111l !l~ fl'IUilltll fll1lllilfl1tf11J 11~ II 'llilil !llJ LliltlJ11i11fl11lillillii11JGI1'lilll!l1JIIilfl1tf11J 11~ IL'lGI II !llJ 11'11~ n11f1WflW"fl~1" n1 fllil • v 

ufl"lil1i (ih"11!11!1) 111l~1l'ilffi l.]lli'GI ufl"e~1i 1i1nR (JJ'1'11ti") 'Jt!ltftlllln~ (viii) 

e~li"!l~tnoum~ 
I i ... ..J o ... 

-. ... I I 

i'l~ll'l9111DIIUilt"!t1UI11i11~ ') 
lliln1tf11Jii1D ~U'lllliiDIIfll'f11'1'!! 

3.1 m~~~~~,~~'!ltlli~ (~D) n11!l1t Liill!l7ll1rn m1~~1~1 \111: vtri D L'lf1~ fl~111111 ~1 n 

t.r .. • .l' "1 1 ,j ... ' • 7ll111111lnL'!I1-DDn!'llln m~m1 f!V 1~niJm~neL'I11~~t 

u . ..~. ....... ·u ....~ ....... L 11'!11~11~n11L'li1-DDOL'I~L'I~ !10 1tiJ1l\l 10 Ll"IV'l/111 (~11/ • • .... 1 "" .... ..1 J:: ... .... l .r ..1 ' ... 111) \ln1l\1Lii111Vl11jfl11111~ 10 ~~~ L'!I11J1 ll\'llll111DL'I11~ 

l'lfe~nmf~">~~t~mv1111 'll'111J~ iifl!l1mrnm1~11~7\l~'lfl 
'llD~Lm~mmhnu 10 !1111'li'111J~ ">17etif!LU1117 PCUt'li'1LIJ~ 
(10x1.7) 

~1 nm1fi111 'l 111 l'lU"i1 l1l mtii L a1f1 v ~ L'lfl !l7~nrn • 
n1~~~1~1LII ~tvtri DL'If1~ \ 11'll'1 LIJ~L"i~~111'!1D~-i"llli~11Jfl1 
u7L 1llll11~">1ii1~U~II~II\IIJ1VIil'!l 4030 (t1il1~·">11ft11l1!i) . •) 

l'lU"i1 11111\'ln1~~71~7!ldD~Il1 hififl'litt n17">1V~~Dfl~m~ • .. 
UVniJIIDV 

~1 Ofl11fi1111lll l'l1l"i1 l1l 01tULil1f1 U flHt1U;IJ1lll • 
m1~n~1L111t utri m~fH l11'li'1 LIJ~ L -i~>i11111 e~-l11 ">I u~u7L 1111 • 
m~">li11~LL~IIGiii">IIJ1VIil'lJ 4030 (t1il1~-">11fl11l1!i) l'lU"i1 

L'l111\'ln11~71~1!ldD~i1 lliiit~'!ifl m1">1Ufi~Dt~~m~uunii • 
'\!mJ 

• • < 
Lt!DII ~IJ111\'l\lll 2559 ___ \:ll,')l..r\\J.\ _!<v:....=·--------

~····· ..... 
' . . (,"!:_,'~ 

nm~m\J'Ii"t~m1 

u;~n nu'i91LL>'lll•noi! ~1nfl (IJ">\1'!111) 

tft~:: ::'"_\ • 

u(}f.i"n ~J!~r:.+;.,;;.;r.:riti ;;h00~4 • u 

1111ll7 n1~lJ D~ rl"U II t U rit !IIIII 11 ~trill a~ U '191~ D II 
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1 Yiv~fova: 0.21 'lJ o~thti'~m7U~Illi1ti7:tl1'111l~n17tl7:tl1 thuniimllll1'll111LnllL rh..fu • • 
tl7:nounum7tl7:ti1Lhuniimll 111'll111 Lnll 1~i'u7o~111111.117~ 1 iu'im7li1t17:ti1nu • • 
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nvl'lllil1;! (ft1'11!1!11!1) !lil~u';,rnl,lLii'lil nvl'll\111;\ .J'1nlil (31'1'1111'11) -:~::!lt~hL~'IIm-:~ (Gill) 

o~R'tl~~noum~ 

i~u~,;,aoa~LLii~Am~hGi1~ ~ • 
3.4 m~7:mml1LLa:Je~nll 

,hrbu (¥ie) 

I ~ ._. ~ • '-' II il n~~t'lU lil 0 .,~ LL ~,;,a 0 1111 111 A 1J! 

'11111~LHII~111flllri'na1~ 4 ib J~d L~e~~1nm7vi'fllll11m~m7Lil11Lhii'1W1~ • 
~~H111L~lliiB1fl17 fltl'il. ~1111114 e1m1 !im~vi'fiiii1Lilllfi111'11~1m~ee1m~ 
fltl'a. ~111111 2 e1m1 rh 11i'li1i'm.h:Hnfi'imlvLalle~Ltlil~ll1ll~1m~IJ m1 

7"mmi1'1Je~1m~m~ ull~eemil11 2 1'1111 ~1nm1~1111!ll Rational Method ii 
• - .r 

n~a:Le~~~~~~ 

1'11111 (umnb~1i1~ 1) u1L1lll~111i'iflfl:-l'L4een"'le~1m~m7 wu'i1 rie'!4 

vi'fllll11m~m7~:ii!iflnm77:mvli1 0.17 anmf!nLllmfi'L41fi ua:l1Li~vi'fllll1 • 
1A7~m7ii 1ifl71m7~1J1 ~li1 0.35 anmflnLIJf17fi'L41fi ~~tl1mmli1 ~~~ ~~ e~ • 
nmnu 802.79 ~nmflnLll~~ 1~v1m~n17BBnLLu!J\liiim7llli1~1i1l\ILHIIYie 
1:m ~J1m v 111 1m~m~ hw eemLuuYi e1:m ~1i11 ,;'ii"'lll1fl IHII~1'14~'14rfna1~ 
o.6 ~~~~~ iim1llv11 210 lllfl7 ll'11117mnunnli11~ 121.86 ~nm1ni'1u917 11a: 

Yie~:m~J1'11U1~LHU~1u~urfna1~ 0.8 lllm iim1u~11 406 1!.1911 !1'11117.11 

1nunnJ1l~ 142.78 an!J1flniiJ911 Yie1:U1~J1!1'11J171lLnunnJ11~J~ifu • 
< ... 1 , •• 1 .. ' ' ~~ ·"' 264.64 ~nU1flnLIJfl~ uen~1nu m~m~ ~~~~ liiJ!JBliU1~111t1 1 u7111917 540 

' ' •.rt ,.,... , an!J1flnLIJ9\7 71llfl11llti'11J171lLUm71nu,.1 'I!U 1 L91mwu 804.64 anmfln • • 
1... J < fi ..... 

1!.191~ Lla:muflu llliD~nm~~•mv .. 1een 0.070 anmflnLllf17 1'1411'1 'l!~um • • 
li'e~n'i1Elm1m77:U1vli1rieuii1fl7~m7 ~111Yie7:mvli1'11e~ 1m~m7 ua: 

~m ~a~ riil~li 1'11 a ~n 1ii ~ 11 vl11~11ii9i e 1u • • 

1111il~n,~llo~n"ua~ 

unltiuan~~nui~LnAaoa~ 

(4) eenuuuh'!hievi'mh ua:~~91~9l:LLm~iln 

~a~e~ u'l11lll~m:m~J1een~1nYin • • 
1:mvli1'11B~ 1m~m7 
., ... ... ..1 

(5) ~il 1~1liU 1Ylfl 0~9171~ f!B!J~ lli171!J71 U 

~:uu7:m~J1'11B~ 1m~m11iluth:~1 
1~m"w1d1~q~~u ll1nwu'i1'll17fl~e~ • • 
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uTl"lil,!l (a1"11!11!1) 11o~u'11i'n mlflil nTl"lil,!l li1nlil (!JM1!f") 'l"t!ltft'IL""",'l" (eio) 
~ 

a~R'thtnaum~ 

a, U '19Uf il IJ lUU:: ~ m~1 Gi1,J ') 

3.4 m11tu1vll1u~:Je~nu 
,r1ri111 (>ia) 

. .,:. " ..... ~ 
~ 8 n~tYIU Gl il"~ 111 (;Ill il JIYI n1 Glljj 

1'l!u 2 (UEl'l'llb~J,fl2) u711lllii1Ufiflhi'lla~1m~m1 Vl1J-i1 riEJUWfl!U1 

1 -" J fl1~n11'iltlJEl~11n111tlJ1V"1 0.08 ~nll1flOilJ~11'iu1fi Llllt'l'lli~wfllu1 

1 ,cl ... .. .. ... .... ... .. ...! ... 
m~m711El~'l1m11tll1VIl1 0.16 ~n1J1i'lm11ml'iu1Y1 flY~tl~mmii1~Wn~a~ 

nmiiu 362.94 anml'ln111m hw 1m~m~aem•uu1li'iim7'1'11i1~,r,1uul'mia 
• 

7t1J1 V,i11l1 V L U 1m~m7 191V ililn 111J1Jri El7t1J1 V,i1L 'l'lii'liU1~mfU~1U~UVnll1~ 
o.6 111m iim111v11 180 111m H11117mnunn,i,tii 35.61 anmi'lnL11~1 • 

.r1 '"", ·-. . ,; ... ·'" < uEJn.1nu m~m71Yl'il91 m111Jil'I'IU1~"1YI 2 u1111m 328 an1J1flm11~7 1111 • , • "1 •• ~.r < ,. 
fl11lJft1lJ11tHUn111n1Jih 'l!U 2 19l'YI~HU 363.61 llnll1i'ln111917 lllltf\11Jf\11 '1'1 • • 
ii!i~'l1m~~t1J1V,r1ililn 0.032 anmi'I0111ml'iu1fi ~~iili11i'avn-i1D~11m~ • 
7t1J1 v,i 1ri auii1m~m7 ~1u l'i1l7t1J1 v,i1'll EJ~ 1m~m7 uat7t1J1 va~ lil'i il1t1J1 v • 
,r1ft11n1lll:mlJILU1tlUUn11ll1 'l!ilV 8 >ia\tJ 

" .. .. ..1 
ii~ ,r u ri a~t1J1 v\11 ~ uuattl 11'1'1 1b~ll1'Y11m~m1a amLlltJli i11111~1l'l!tll il 

,r1 ~u ~9lnm v 1 u 1m ~m1 Llatmllfl11 li~11m1l 'l'lll'IJ EJ~,r11 uufu l'i Briilutlfi il v 

El amm El1t1J1 V,i1 i111n1lll: • 
Lhwiu m1w~Vl1 ~=n a ufi 1111~ titl il'l'l u 1 ~,r 111a:tl Bwn,i 1 1 m~m1~ :iim1'l!fl • • 

• - .. ._,. - , • • " ... - X A ., 
a EJn'Yiu m11 il11u1111lll~tn il\191Ufttft11 'UlJ il fi~U 11 ~amt'Yill'YI lnYl'IJ\I'il~ il v • 11 • 
·n::c;l1J~1 

JJ1GI~n,~l:la~ n"uat 

uri! !I~~~ n~tr~u~~ u1Ra au 

1~au n11mwun 2559 . ------~~~~-------------
Ltiil\1 fl11111W\ID 2559 ~ 

(111~ft11~'111ffl11 '41l!llri'1) 
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• u 

u'l'l"1111;i <•h"'ll!l1!1) 'llil~u'!liriiJLRIII u'l'l"1111;i li1n111 (31VI111'") 1::u::l'i1Li."m'l" (9ill) 

tl~R"th:nourn~ 

i~LnGtamma=~mlhoh~ 'l • 
3.5 n11~~n111hii~ 

0 ,;. " .. _, " 
~a n1tnu 111 tlft~ u ~~~~~~ mm.n Gil!! 

1) tfiaJ11111biu 

mll1nnhtiiuii~~1ni'D~a: 80 111l~mll1m,i1H (LhumTtmL~U1~ 
llatLL~1111f"Ylmmn71l'l!1iiLLa:~~~~1~imJ, 2550) ~m111,t1~1nm1i1~ 
111111111 llt1l1lilli' 11~wn11 ~= ii01~1ni'a ~a: 1 oo 'II a~tl'ilnm ,i1l 'll' 
mll11lL ,t11R~'II£l~ 1m~n17LLU~Iil111i111Liill LlatH11111 ~1 ~ On~atlflUOI 
.. .r 

9H11 

• «~,.ILA3J tl7ll1m,t11ii~'ll1l~a1m7li1111iill 97.92 amn~nlll017/ • 
1'11 

• ft~W11!11!1 tJ7ll11lL,i11R~'!I£l~D1tl11H111'liV1~ 127.23 anU1fln • 
LIJm/111 

2) ,.um.huGIJ1tio 

e ft'1"L~IJ 

1~,~m,l~ilillli'Oti'~thulil,t11H~'=uuma~1'1ll111'i~11 ~111111 1 • 
11~ mll11lL,t11Rm'li1m:uu 97.92 anU11'1nLlllil7i-i'll 11i1~ti'~thUiil,t1 1 • • • 
1101 H1m7ma~-!'u,i11ii~M 135 anu1flnlll~1i1'11 LLa:ti'~ti'nl'!laJ11 • • 
~1ll1ll 4 ti'~ LOLuti'~ti'nl'li!Tll 1 ti'~ H11l17mD~fu,i,lii~ 3 anU1fln • 

" ..1 " " ... 
lllmi-i'll \hn ~111n171hUOILLi111~1'11Jm:7tU1 mt 1 aanliri a1:u1 mh • 
H1tmm:~altl 

111GI1n17lJ£l~n"LLilt 

LLJi1 !In II n 1tf11Ji~ LL ~ft a !Ill 
(1) 1fmm7thUiil1hlii~J~1'1lllil~1nnnii~m7WIID~ • 

T ·X~ •• "t· Lfl7~n1711liiH1>1LIW~1n1'1£l~Vln'll~t11ll IVltl 1'1 
~ < 
ll flllL111 Vl f!11J 1 n IlL 'l'lll11i171111 m u fllln177 :m ~ 

,i1fi~~1n£l1!mtl7:11lfl '!1Li!~Hti'~thu011hiiu 
A A ... .... A " 

7tU1JI911!D1mfl111llilllmna1~~lilln1t ~111111 4 
........... ., ... .. ... 

1101 H11J11111£l~71J1111H~ Llil 35 an1J1flntll917/111/ • • 
1191 ~~~=ti'~ti'nl'll1T11 ~111111 4 1191 H1ll17ma~f"u 
• • 
,t11iM~ 5 anu1flnllllil1i1'w11~ . ' 

(2) ,t11H~~~111n1W1UiiiUI1'1-liD~IL¥ia:a1m7 ~:~111 
m1•1h 1 il'D hfl~' u 1 a1'1111 rl a11~~ tlt.i D 1iiu,i1 • 
th11fmml1~11~J '!111191 140 anmflnlll917 • 
~111111 1 t.ia rla11111~tll'll'7fl,t1~11~iil'iimt~a: 
• ' • L .K -'T T L • • 9111Lll111~ 11Vl11l1Lm~m' L91~~= 111:uunan 

11li11J ~~H1ll17t~111 ,\'11ii~~~~111 mw1Uflt1a1m 
,.tl, '1 ~ ••• ,.r.z L11 7t L~1111 lil~n17701111fl11 Lll111 ~ L11Vl111'1 

1m~m1~~J~\\lllil (Zero Dischange) 

111tL7n11iift!ll11191111lll£l1J 

lliln7tnui~LL~ftft!lll 
• A • 

9111~H£lUUat~lii1Jll11nn11f11~111 

'!I £l~1t1JU1hUil,t11H~'ll£l~ L!11~n11 
911liiJ10111 80 Lfl~D1fl~ 

- < l'lantnm'l'l fl11ln!Jn7tn11~ 
0 .... .. ...... 

m1'111fl1'1amnm'l'l 1~m1 ua:uuu 
"' ... ... ... ...... 0 

n111 nu L'ltl flLL a t'll D ll am1~ ~ n1 • 
U11 finn ~a:11i ~fl1Lat71~~111ff7tl • 
m 1111 ~111 11 a~ 1:uutl1 u" ,t 11 ii ~ 
Vl.fl. 2555 (UUU 1'11'1.1 IL~tiLUU 

... .. ... . 
1'111.2) U1J1J l'lH. 1 1J1111n'1n111tn1J 
. .. 

H11Lm~m11il11na1 2 il uuu 

na.2 ft7tl~am7111~11111D~1:uu , 
tl1ut~nm~all li~ llia~fl'm111~1111 • 
H1ll~1uanlla1 u~:~1'Lin~111 

11 L ~ U 1 ~ 1L ~ : 1L ~ ll 

1'1fVl~1n1lr!71J111~Ua:~~u1liltl£l1! 

~- ~·--- '/- : •i 

/\ /' • ~ '~ !I 12 ·;:..., 

1iiD11 nlJmWlln 2559 ~ 
vv· :..\~\i\ \iJ\l• l~Jt:tllw111_. ·--=· . ......_ 

/~ ··~iii~' •.;',:·\ ~·.. '/ ~ ~ . ~· 
,,~ -:;; 

• • < 
LflDll ~IJ111Yl11~ 2559·-----------'-' -----------• ·---------h~~~---------------

r····· ..... 
th.r~~ 
';,{~~.w·,~~";:'~ 
"\•'"'\~'::\ 

n711Jn'H~-;liln17 
• 

u7,;11 ntnliiLI'I'I11•noii ~1nlil (1J1'1111ll) • 

,·,:,•.wJ~·~ "6:i1~'h::nrM 

- < • 
(111~1111~'11110111 'l.li!!Un1) 

\T'l111111!ln1'~111S~IL101iall 
u7,;1'1 mnlil IB11~11£l1111J11fl£la I'IIDfi« ~1n91 • 
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.,j ,;. "' il ~ O'f ,;. " A ,;. " ,.. ..J~ ~ <: GI1'Yl~f1 2 i'I'UJ Ill! fl'l"tfl:U n~ 11111111 iliJ IJ1 Gl1fl1'i il~ n'IUlil =u nL111l il fl'l"tfl:Un~ II '1111 il iliJ llilt1J19l'l"n1'l"GIGI GI11J Gl'l"'llll'fil:U Ill! fl'l'tfl:U n~ II '111111 OIJ 11'11'~ n11f1TlflYl\6fl~1'" nL n Ill 
• u 

uw\611l1i (thwu!J1!J) niN:u12tn 1,JLiillluw'"lll1i 1i1n111 (IJ'",~'"l 'l":!J:9i1L""m,. (Ilia) 

a~ft'th:naurn~ 
,:_ .... I I 

lf~LL1ftftaJJLLil:ljmfl1911~ ') 

3.5 m11i'~m71hii~ (9ia) 

I ..: .... ..l_s ... 
11 11 m:nu 111a ~~~ 111 111 a au n n1 R '!! 

• li·m11!11!1 

t~:i~m•tii'll~ 1 11ihi~u1uf!J 1 IH~')":ll1ll~lJ a1mfl'ilil~li.r1n111~1i~ 1m: (Fixed­

Film Aeration) ~1\11\14 ~fl Wl'l'lf'1lD11l11 F (ST-F-01, ST-F-02) L111:a1m1 G (ST-G-01, 

ST-G-02) LLII:ti~.rnt"IIJJ\1 ~1\11'11 4 11~ lh'l'lf1lD11l11 F (GT-F-01, GT-F-02) LIII:D11l11 G • 
(GT-G-01, GT-G-02) t~~ii11UII:Iii~~'liD~'l':lJ1JU1U~,i1LHU"IID~D11mH1\1'1W1~ ~\\ 

(1) D1A11 F : ti~.rnt'IIJJ\1 (GT-F-01, GT-F-02) ~1\11\12 ~~ t~~ti~.rnt'IJJJ\1 1 

'il~ 1'!11J1'l'tl'l'a~fuJ1Li!~tii' 5 iln1l1flflUJmi-l\ll'il~ !l'iiJ1llL BOD"'' 1,000 ii11ilnfiJ!Rm • • • 
LLII:li!l'l':~nimViL\Im'l'U1U~L11~1 BOD000 700 iillilnflliilm Llll:ti~u1!T~J11iiu (ST-F-

01, ST-F-02) ~1\11\1 2 'il~ !l'ill1l\L,i11HVL'li1Ll'l":U!J 64.59 llnll1flfli1J911i-i"\l (1'11JJ11~~ • • • 
ll1nD1!m1la~wn'll~:) t~~ti~u1!Tf!J1Lil~-1 'il~ 1'111J11ma~f'uJ11ii~tii' 35 llnmflfllllmi • • 
-l\1/~fl !l'imm BOD";, 250 iillilnflliR911 Llll:ii!l'l':ID'lim'Vi 1llm'l'U1JJfl111~1 BOD000 20 

iillilnf1Jm911 

(2) il1A11' G : n~.rnl'IIJJ\1 (GT-G-01, GT-G-02) ~1\11\1 2 'il~ tfl~n~.rnt"IIJJ\11 • 
'il~ 1'111J11me~fu,hil~M 5 ilnmflni1Jfl1i1-\l/"il~ !l'imm BOD"'' 1.000 ii11ilnflliil~1 • • • 
LLII:jj!J'l:ID'lim'Vi hm1u1u~ 111~1 BOD000 700 ii11ilnflliR~'l' Llll:ti'~u1JJfl,i11H~ (ST-G-

01, ST-G-02) ~1\11\12 'il~ mmllLJ11HVL'li1H'l":"ll 35 llnll1flflLIJm/-J\I t~uti~u1JT~J1 
~ ,. ..., 'II 

Ill~ 1 ~~ 1'111J11ma~f'uJ11iiutii' 35 ~nml'lfllllmi-l\1/~fl !l'iiJ1llL BOD"'' 250 ii11ilnflli 

~~~1 llll:ii!l7:~nimVilllm7U1JJ~111~1 BOD000 20 iiililnf'IJ/il911 

u1 111 ~m~il a~ n'IILL 11 :u li'l11 

...: " II i1 n1:fi1Jif~ LL 1111 i1 a Jl 

(6) ~~fi'~iiL91Df7:lllJU1JJ911i11HU •-. . ' .. .. 
u~n111m:uu IWW1R1\ID\I IViD 

9111~ R au 1111:m llfliJ 11'1iim 11~11 
• ..... !' .... 

nu umut~\11 LR~ 91 11 a 91 11 111 

(7) i~11li1Vill"n~1\191ulln~.rnt'llu\l . -• 
111J t~~.rnt'llJJ\IDDn9111lll111J 
'il -iJ< .t 1111 11nnw m111 \1Dnll1n\lll: • 
R"1~n~int'lliTll11n 6 1fie11 

1 f1 a 111 m11h~111'll a~n-~ .rn t'llu\1 

il!l'l':lin~111Vi t~~mnb!T\1~ 
ia~n1~911l:u1t!l~1nu1l~na\l 

'l'1ll711l111a~fln11'U11'117H1\I 

911u 11n1J111u 1 t!l1hli'fl ¥i a t!l 

Jl1111~n1~iiA1111JI111111llla1J 
...: " 1111n1:f11JII~LL 1Ail au 

fi11~RDlJU7:inin1Vi'IJD~ 

a!ln7m1\ln11'n1~fl~~:ae~J1 . . 
(Aerosol) n mfi D \1 ~ 11 D ~ • 
1:~:1 1111Gi1 1il11m1 

9171~RDlJU1:inn111Vi'!la~UD 

~\lu11Tfln1'iljjl1'1\l 11mfie11 

91 II D911: ~: 11111 ~1 I il \1 n17 

... ~-,-:-~--~~~ 
~ /"'•'""'''""!111/ll,)r] -~ 

~ ,/-', "'~ ''lir.-·f~~ ·~ /1 ·.~ ., /i} "\ 

1iim1 nllmwllf 2559 =-- (i ·:;,~ _....---, '~' . ~-....- ~"'.)' 
• - < LflD\1 flllll1Vi\11! 2559·-----\:~~tl~j-'ID!C!!.. ______ _ 

... 
~ ••• ,: OJ 

•• 
J::,c:4····' 

nTnJn11~i'fln1'r 

u1H"nmii~IIW\1~11ii ~1n~ (1!1'11"1!\1) • 

·":l :·il;-if,'h-rut 

(\11~1'111~'1'1Ti'~u ~l!Jmi1) ~t/ . ;; 
... &I ..:. ... h;,l. ~~··.& 
~·lrnntyn1·nnltH-lU1f1R£13J ':~~~'fArm~~ Sf~"'~ ... ~ 

u'iH"n IJiiifl liillt11D\IIIJ\Inall l'llaf'iw ~1n~ ~ 
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(~D) 

8. m11i'llm1llil~ov 
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9. miha1-L11i'v 

LLil:fl11liUil D'llzlV 

I u~nm;IGI~"l~i'lou I ~ < 
n1~11JLGID~ 

I I • tJ'!mllltn~U"!J"l\LiiDV 

• 'li"ilhlil" 

• ml.l11\11fi~il:ii1V 

• ml.l11\1'1\:nawl'l,rn 

• ,i1lJ\LLLil:l"!J!J\L 

• fiLflLD~ 
• 1fiRvJofmL1JflYiL~r.J 

" \1~"1'\ll'll 
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~fin1'1'fi'ti';Ji'tnu 

• inn1m1a~~11-Lm:f11Hmn~ lvmi, 
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