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1.1 fln1<OI"IJOllT"'MUft"
n1M1:::~1~-K':'V1f11U'lltl~iiU

_~.''''''''' .. .••_ ....... ;..oI..L...._.II.. '"' ..~ __ -.

'lumr~1,ilun1rrift~h~ft1~1"'Ml~Nn1f'W~n1nJrU"~11J
fl1~'iTl",,1ft'U~UUUUft~7"';U"~11J~~.ft~ifu~u,~IJIiu, ",;, 1;.h"~mr
nl~uuuilfl~fln1<tu"IJ;;uf"'\'I~Uft"~11~'"~m7"~\'Ifl1U.ft~ouU~ftti,.
1 ~ .rJl ... .rJ -'1"'" LUtl>3"'ln~uVl f17..:1n1j).Jt1111tHuUYiUVl11Ufl",U.n'l I'IU":::JJL?UJ>3n11

UTUln~Uifu~mu1u1"Nn17';;U~,iinileu ,~.,[)un1f'.fUIJn17riftR't1~

1. n"rriftft't'~l"Uf1n.'""r ~1UI1"1J1~.~~.ur"1'~~~1IJ,amnU\'l
tl1'''::1 ",,;i'UlJltltl11'11 j~1.,JL~tHUfl::n1'j'L"~tlul'i'llltl..:l~U7tlU1U1L'l ru

ri.ft't1~
2. ~U~'lj.iuIJ1'"nmm1l1Uf1n"~rnft~1~'l;'hrJulf.ri~uUfl"M.~tJ.un
"qIJ1un'u~~~~ftlJ

,;~iu ",.1,", nnlJ 1ull~~ri.R't1~'"ri. i~,". ~ftnr"\'lU~ftfln1<tu" 3. '~'1.~I"Nmr~.~lh'iTu1~~1U'loIIJ1{.n.~1'ft~~unrn!,lIun.~tiu
IJOUr"'l'lAu."m","~1~"~\'l.1U1'~.U.~'iu~"\'l,..ur""'U~1 \'IflU1~,"i,~"," ,~i.~~RIJ~ULiI,,~ui~'hri.muiuiu~ri.ft'h~

LYhi" l~uM.~M~"Irfut.u1ftU
4. "'1<'lft~ri.~'t,.~'!IJ'i~u~~,lIu'"";;l'"~U "~flhIJ1nlJn'u~qIJ1u
I"Nmr ,~.,uumrufuftm"iu~l"Nmr1U~~u
5. ,d.m 7ri.ft't" U~~'ftl" "~'~.U~1u1'~"I~Unrn!'"1<1'ft"lriftft't1~

.r J1 • 'l'" • -t1tln"1nrn..lVl 1'11.:,n11 lLfI::LnUn'l1i1 \.HftJUrlltJ \o11n).Jn11U1nl-tflU1I1hHPlli

tiu;;u \'I11U1uifu~1~Nmfll."iu~1n~'~u~
6. ri.uLllJri.~'t1~,"~.~un.lln~u~u1uiu~i~11u(ffiu'ftlJftriuri.u

-'" .r J 1 i" ,. i ~ .,,"., -:7. n1~u'IU'nUVlll'll.,Jt'l1..:1n11 \o101Zl11 U'lLll't'41:: UlI'l..:lVlu.JJJwUtJInLVl1UU

8. iUr"1oI11~n1rri.ft't1~~.~iil"u~1U~r~'~11ifu~riftft't1~'!J'ftlJft
\o11n."u11il'tl..:ltl1 ,..;ttl ttl..:l7tlUn17r11'1 L'J1:: t"un7::UAtl1 IItl,i1utl",nflu
.. .,J J' .,J .......

'-'Hl ...tllJ U'JlJ'rfU'YI'YIU'YI

~
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(1.nviiwhu 11~) (U1V~1'"U:~'1~ jju~~'11 ti'mnin)
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UIJIJ ~etl

1.2 mlltJ.~\b~lIIm'~.,
nl1Lf1~tlt.lU1U/nl1tJ1tJ'U.J

1. 'lUn1nJl'lJ~UMti~u.!l.~uii4"UU"fl:flI11Ifll,J~nU
2. ~"fl1~i/.i~m'~.1i1fl1~~\b~uiuu1mu~1IJiln1'ri'~~1~1~.1~'l/.i
Lnl1lnlf~>3VlfllU'1ltl-.l""U1AU

3. ~U~~.;i'Ul,J"'"nn"'1i"3"Unnvi. ~.~n.~1~'lu~I!l111:ufl:lilu
Ii.ft~UUfl:M.~tJ.~1.,J", ~l,J'lulu~ ~tJ.~.l,J;j~l~ri.lIhii. ~~1l,J
'~••~.Uoi.I~1."~~.U~1~'~U~IIfl:~1l,J1'mhl,J11tudu~u1~
4. ~~."n'uiu.lU:oJu.n IIfl:'lu~~mfl1nfl1~1iu

'H,wren'llUWlta4111,,"N
1UI::'l1!l~1.h4,

InIlf~VI4"wn ..

_~II;~N

N1,.';m,ilIIII'lNlllf'l"1I'IIU.~~~"WJII"N-

'lu,:~:ri.~'h~,""",~.~t~Nn"'1~iln"uTlJltJ~~u~1.n"
il1U~\..I~u.uitlU1-.l1111 il LiI1i LYJU-lnl1U 11J~U~L~'il'l1-.ll1U71n~tl-.lt11" l1L ~fJ"

l~nii.Ulvi1,iuIct.~'"n;fu~l"NmlltJu;fu~nu.~ri.u,,~~ 1i1'lM
U;l,J"IU'u~'ii.,"nn"'~"l~l,J"nuni~n,:,':;ul~~1ii.n"l,J1u~~~
ritl~~l" Af) 01711"3"\..1710 Liluii,n7'1lJ~jj",}1~H~U-.lJJi'ilnl'1Liil1lnl1

ri'-lVlfllfJ'!I'fI-l ~UU'1lUl-Jl0 ~-l;;"101j1-)~" Ofll'l tll' ntll it Ln111tJfl n1::."U lu~f1'1
n1I'll"~1~W~V1.1"~.~~Ul~iu,:.u"ct. t"",1>111:'lu~~~~iloJU.nIvi,tiu
.,tiu ".~1m,tJfUltJ~UIIIUflJnl,J;fu~•• , l"Nm, iu~~,ri.~~1''"'
ri'fl1it ~ii111 tJfI nrznu !JltllfU~ill-l L~U"tl~iUYiPlVll-.lflUj:::Lilu~1

ium,ri"~'i1,t"N rnr ,"ilii,nr'l,J~~.~flnr"V1Uoi.~run111
.101. ,,jUn1,,~"ullim,.u~'1'~~ri"~'t1,t.mnlJ"~n m'~~l,J!Ju
,uuMu;'."'ri.1/.ilii.~u."""~~.nT"'"~lUU,;fu~~"~'~~'1~ri1~1lJ
d'u~U1L'lnn'l1-.lLti1-tl'tlnlltl-.l1n'llUA-.lii'lV}ri'fli'l'f1-.lti'u'tl1~illPl1!t~UYl11tJ6\n

~fiulJunuu~1fi1,ru"11i;"d~'n~~l1lJU1U1~"1i1iihii.qu~~"~,~~
n1",""1' u.n,"nn ,ct"""nlJ1,~rul~~,"lJ;fu~t~N01,tiu~~ui"'!iii
m,l~tJ,~tu,uluu~Wn"".ru,'Jiut'huWn~1.ru"."""""~\i.".r~,~~
'fluA1,ilu~u~'~Ufl""",~'ii~;i'um~'lu~u~ri.~~1' ~1l,J11n~'
n1:'" ~,~1~~1'1,., nfi1~1•• ,tiu iU':~~1'm,ri.~~1""~",iin1,~"
'""" u."il.;funuu~ti1,~J11~l,J',~"tJ~,nuquA"".'~'nr"'"~"~n
lu~u"~1U1n.,~u.;;"u~1'N01'

i,il ~"'1,"m,11i1i"m,';"u~IU01~~nr"'""•• ,~u."~",
"~1"~."I'U'n11~m.".~'US.EPA (1977) I1U01ii,nmm1,ri~~'i1,lu

1. n"'ri~~~"""'",iu'l1'u~~,;fu1tJM~~nu~1ilJI<1.rium~"u."~.
,ql,J"~""'"'1u.,j'u~~1n~11~.tJ~'riu~uUfl"tJ••nu1'~~m"l;;u1tJ.n
"fiuiu;fu~~,. ,~~,
2. ;lPl't'l1J ..ni11JTL'l ru.UU'l nuu Ufl :::nUui'l1 fi11ru.:::ri t1Uii-.lLf'l1-.l n1i'flU1~

~J1'~~~I~~fl~m~'nr","~.~,qu
3. tJ'"~l,Jn~'1'~~ri"~~1'li~u~11L1~ti1,i1.~."1.. iilJ1~'lU"""",,iilJ
ii'lV}ritlf\ 'f1-.l1~LTtJ1J1flfJ

4. l1Plvtj).JJ11ih.f'lifu~riflrt'f1-.ltlU1~UtlU3-4 P1f-.lliu

5. 'l~~un,nllJ.,nu~u.:•• '~~U1jMfll'liUIhtJ.,,,n 1~"tJ",nuqu

."••''lI",~iim'~'n'"''~
6. ~1).JU41 L"'~rt ~ntld'f1~Ufl :::~fltJ tltJ~LnPI~1n flU-.l1U Lc;JUu~c;J1I1PI

7. m,~~~,"un1. m1Mli~1~01rn,:yhl'1~ri 1':'lii.~u•• ,ii1'~~

tJ"ri'",~"tJ"'riuqu~'n'"'"~

1.3 ~run11'i""m. - .11'.~um'"~~~11uriu
- ·tJ -,,lJl'ltl1P111L't'lfi f1-.lnU~UlJlflflUi

r:::U:::L'l fl1 n11'nfldT1-.l

- "'~'~"lJn"tJM~l,J.",
,nuu1'ln.uft,i. ~•• ~"
':U"I~~1."'~1,ri.~'i1,

rn 1J1'1''V.In 6\ fl tl U11':::U:::L'lfl1

ur1'1n1'~~ri~.'i1'

t-l? .J <;;:....A"""" . .11 .~.~ •...........• ~.. r~..~ .
\
'\

(U1U~1,.hu""~) (U1um~1U'.~1' ilU.'~~ ifllJ1m)
'~1••~t.Nm'/ljhr~ •• il.'I1"n'iiJ~,n.
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I(lMrma"","IIHIf'I'ItI.u
"Im1IUhll'JM."

1H~tlfl:llt!'U,,'ld411,)"''''''
1Itn:'1NII'Ifh'I'l

1.3~<U1l1W~1n1~(';~)

r:ilulhunfl1~~;:hJhJ1ru~Uf1uh~fl:30~oi~iin1ffj~nr.:'"~'~~fl:50
.l' _.tJ " • '" tl - j"':n~ \.!LnM1.'l~nr:'"U~M~U"".U77tJ1n"~':lJ1ru1.2MUlwU",

., f··_ iJ • •• .J'ntiM1~1Iftl~ftlL~ftU"'M~I U296.50nllJ1Mr.lJ.ll~fiU'~~m~:u
~11J1'mh1J11b:qn.n~nUt]':I·M1",~'Ui

iI~,ru1Un1r~1u1rut~~1~~lJlJii31U~1~~ud:Jun,rulfl~~1~~'
".:ri1"~1~01>h~1U25iUl~ftu.ft:iUfl: 8,r~tlJ~~~ri.A'I"294.4D
l'I111lomnrumtn.i~II1OMiiii'ln~mii~~il!lliiW1Jlu'l.bnullil
=J"u ".f'I2527-2556~~fl1.JIi'.di1fjy",mrll1!l"N3~I'ImI~fi~"~n
~~lJ!I!Jlii!lX\.!iiftm1lJ~~"II~.2.51l .. liT.129lJJiIffli~"1IIJ1
~~:i~n m1lJ11'lft1J11lii"ll~~2211.. IiTft1.13lJJiIffli1Ifl!:1'IIJVi"1IIJ1
m~W1T1~'lfllJIIlii"ll~.291l .. m.1.49lJJiIffli

'"nn1r~"u~ruWU1"1u~~~ri~~~".ft"""~ft~t""n1',rU.:~ftlJ
~W!JllJ1101!1 n~ PltJI :::1'Utltl n~:;tJ-l~\.Iiltl, lip! IJI :::1'Utlfl n LLa:::i1 f'lP1:::l'UPln

~"" nmnl ,: InUtIl1J1ruqUft:ftft~~In~;fU'"nn1,rift11;1~t. ren1r~Pi1
"hriu 0.0037.0.0067"fl: 0.0051lJn.lflU.lJ.mlJfl10iu~~tIllJ1ruqU~

,n.;fu"n""~~';1ti~lULnCU"1J1.'.:I"U(';1lJ1.'.'I1UqUI1l~~24'11.
I>hnu0.33lJn.I0u.lJ.• 1lJt],:n1Mcu:nTflJn1r~'"~~~tilJ"1i~~1;;

llUU~10W.•.2538)u~n'"ncl't""n1r1~~lJ".Tn"'lun1rl1~~nU"fl:
"~1'\j.n,:",u"huqu.:~.~'~r::ljmuu",~5 .~,ru""~1"\jfln':"u~

'ii~;fuoi"~CU11"\'1""n"M.:~~1U~"""~.U':'uU"un."~

~.,~".. .

1~1~"'t.Nn1r/u1,;'I1""ilfttlnftj ~1n~
~lJl11vl'ufi2561

.. anMm~w-n\'I

,,",~II'1""'''

8. ,~u7t'1n~~.n'"nifu~ri.ft;"~~.~~n1ril.~1~h'1n"uI~•••
tIllJ1MU~ii~A.".:.n"fluUU~UU"ft:~IIUft1ti1'CU:
9.,~uTf'1nift~riftll;1~~'~Hftniu~riftll;1~~ft~jj~11uTI.~qlJnr:u:
ft~1~n.'.'1noiu

10.~fUI"1I1ri.II;1~~ft~TI~n'uiu~~1U"il1iu~rift~·h'~~U."~1~""
~. ~I~u~ ,i1fti~.;~n:fll ~ftUft~nuquA:ftft~~~n':'1U •• nlJ1'111~
A1U,,111

11."u1iu'~U11'1n':~ft';1n."~1lJll~mbJ1~,nu3DnlJ.~II.
12.t"Nmr':~.~"flm~u~n1,~uri~i~~ri~ft~1~1ull~~~il~u.nI~~
Uft~nu1»1':'ill.",~uii~~",~;,,",hl~lii~qu~~n7"'"U1~ft",:,~"fl"~
1ni~~1J

" . .13.~1~~~'nU"'I'In""~1-•• nt~Nn1r'1n~1~1\'I~fl~\jflnr:"'u'"n
1~1't~U~~~,~un'1n~.:~~ft.n~~uun1~u~nt~Nn1'

14.{~1':'~n1,~~.i'~~11u(Mesh sheet) "q1J'~U."""'.i'~"oi,fu.",
,ufi,i~~~.~ft~ft"""r~ri.~1""~"fl~\jflnr:",un"'~~nr","~~"~qu

\

5/68



1.4

- '",' ,.J"--il" ,.J'oJn..,nrllJ LUll,)-.3nt1~11-ltlnfl \t.tln'lL 1I-l!1l-.31Un')UtJI1'l'Vl'W'VI
•• oJ"" •• _ (
'lI1-lLflEJ'IVI~h1Y1q!1l"~JJ1'11nnl1Y1131Urln Pltl 88 Lfl'JILlJfl L'EI)1fl'lfl-ll.Jl

~'1l nlrlnU'I1ULLfI:::'11U(;1nLLol'l 84 LtJI'ilLUfI (L'S) ~'1JuLp\r'ln1r~..Hft't1n

lh"";:;U".","\'lU~'U"ilu,"nn'nn~n'f~1~1Unn .""mfLliu,"U
Ll.f1:::'11ULllnUI1I.:J

"nnnlrPilU'ltu YlUrJl r~uLiCu'l"'lnn"ln1mn1Ml'1"lUjlnLLfl:;n1'j'

Lilu,"ulL."'"lJ1)ln'IDi'~~'~Nn1T.1u1~qjO~"~~1\jLnru'l'l~1~fl1U~U"~fU
Wi i:J lVl tJ'In 9nrm nlt'll'1,Slunn LLfI::::nl1'U;U'I1ULLfl::;>31UlJln LWI-3V11'1V1 "UJl'll'fl-.1

~Nn1~~"1mnnoj1,"ru'l'lm~'~1u~u~~fu'Lli.,J'u ~Nm,:;,1.ri1"1JI)l

m.m1!IJ.,nU"""•• ""m""U~lULilm91n1i'nTmm'ri.~~1't",1"NmT
~'I"'ln Reducing Traffic Noise, a guide for momeowners,designers' and

builders by State Pollution control commission, Roads and Traffic Authority

and Department of Housing Australis (August 1991) 1::::l,I':I1c.JW-lr11UfNUlnViu

~ri.~'i'''~1UO~~~1'1~1m'n... ilm1,",""oj1'20-40 .. 'iLlJ.(L.)"."
FederalHighwayAdmimstraUon(FHWA.2006) r~oj1o~~~l~LiJuri,"\'",fu

L~u,uoi "::U!"L/l~iI,"1"~1~1,"1um'fl","" lJL~u,1,Iioi"'1 nu~'fuHmjj~
m_0ef,i'li1~m«m.~ilIui1~U~J~Jnij\1)_~~nLilu~1'W""U1bJ1i~1IillJ

"' " ... .l' ..J
1.i>9ii.~L".1(Q.Oo25jblliH L!!~I-'i.,y~~"nu.2_'it\,lll>lUl'!l[J_l'!!J1ijr)l;ml
U'iln~lnd' i-lLL~h':::#luiu~3;1u'ttJ (~-ln~16 IJ.JtJl1) ril~L~'1p)..jnfll'lLmUuLfliJ'tl'U

nUn'lLLv,,«uL~m~~,I",.m'~lmr" •• l-;;'tJL~u~'LIitlr".ID_G!46 .. iLl.lfi@l
L~"•• """,""U~lULamrun1U""nii"",mri"~1'•• '~"n11

.I ,-; t-l? .I /' :~~~
fl'~~ .. ~ ""'''d ~~~~ ' '~~'<:"'.'--- ..

(\j1u~""hu 11~) (U1U~1~1Ur~~1~jj\j"1~~ '1lflmin)

1~1~~~I~Nnlr/\J11ffi""il~vlnltl ~1n.

~lJl11"ufi2561

"u~f-~nf L1~109.00-17.00 U.

2. "1lJ~IJ~"MU'1ull1i'n"1"11~~'lJmJL~~~hJri.. ilu"'fun1U~~U
lUL1fl1~1'"U

.r1"ft.lJ~111JL'I1•• ,
,ou,,~ n" fl.01"U: L1.1
lJTl11n1'~~ri.ft11'

~ . ,-" ., ~ ~"3. .,1'fttilJ LRf."m ",.~ .UMTV•• ti~Lft~~L"'.""U'.'
4.1II~tJrnru1:J"'nulilrnL~UI'i1'mJilL~iIl:J",nulil~'.~mliiu'bJ
5. ~1nM11IJLr1'".u~'1'~~ri.ftr1,bJ1i"iiu20 nlJ./1IIJ.

6. ~.. tJau1i.1~nUfl"L~U0LL.:~ru«n".ru"."'L"i","1"L~1L;j~
7. " .. O~"1lJ~~"U~1"ih~m1'~11~tJ••• nu.ru~1'"U mul~n1'
"1lJ~~•• '~~1nT"••• ,u~.,iI~1':'ri''II'II1ruLL."~"1lJ~~L"i.,,,""
LA1LiilJ

8. ~i'UL~1~"'.l'l"~tlnmr~"1riw'hmn9'"Lft1LlilJ'fIIUl.hMnOUI1m~
"m lJ.m,.,m ""::uilJ,"n.l,11Jl1lL~-mil~.m_

9.~Nm",";;.of,i''li1"m«nmu::li:Jui'1Viu~1'1ni~~«'n"a (Steel,18
gal "1'IJ"u,1~ii~un111.27 n.~'~m(0.050 U1)~, 2 I~.' iii.of,

~.unu 2 iu 'fIIUl"!llJitu~!"Nmr~"hLL""'n~11LmUlJLft~.unuri1"'"
«uLilm1"'~Nn1TftlmTn.0T""ULilu,'LIitJ'~1ru50 .. 'iLU.(L.)(r1LlDift"
1'. " ~ ,. ~ • ,. ". .J_ .J'~U~1~1,".~'"~U,"U,""25 .. ,ru.(L~))m '''''"'lJ,"U'~Ln •• u'"nn1'
11'31Unn"lJlJLii~"1"t.. 1"NnlT~.... "i1. 63.45 .. 'lLlJ.l~(117.54

- 50 = 67.54 dBA)... ~'iUIJ1.'31u~~1m'"U"~i'lJ'LIi
10. n111.~~u,,1"n1'11'31UnmLUlJlii~w.(Sheetpile).\'U,",,-J1'
~1~11~nlfl~ri~~11~nUtil~11~ti~u1l1
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"1111 flr/1

N1~IIIUItIlIi\'I

..n~1"'"
IHtW•• IltI\J'II'I4kI1I1MII

1I..,,,aulilhI 'I
Jl'llIm,tR~
I IItIntmtJiflL111MII

1.4laU."."n17tfu~"l>1~u hfl~ihilUIJL.U7fluL~Nn17~A~11J'.4 llJ~r~"tJfl.nUlaU. "NtfUft"l>1~U'!.ll;j.n17~~~lil. (Open trench) ,"~uf"ft ..fim"lun1r
(elfl) .'n1i.nrrlJnflft't1.1u!""'u:J1uf1nii.7"oIu,ru~2 l>ht!uldflL~Nn1! .~"fiU~N1fuft"l>1fluUi~n11~nlJ(Fill trench)L.U",.L"Nn1!i~~,n'r

nflft't1.~7"oIU,rU3;tuiu L"Nfl1!;.Uiri1"u.1':'14L"Nft~1."T."n"';. '~~lil~ ~U1~n~,. 0.5-1.0IJ."""fln 1.0IJ.
fl1""rU1.~~Ulilu~u.,uri1l1'lu"n Lr•• ,u~"hlJ~ • .f.1uLANn1! 11.n1r(~Iholurnr l' 1"lft1lillJ t.Un1fl'," l~1lillJ(:U."n ~1U~~
"""lOfl LRNn1!ntift't,.IJU.rltiun1.iI.lltilJ,ru,t.ti ,. 1!1~,,~~.W, ti1",!1u",iu~1,.,~ti •• "N€. t.Ulft1llilJ~l"""II~,"vi1,,ii1~ lilu
,,"un1.~ti.t'Nn1!."lilUl.~"uri1"w.,fUlau.lu'n"'0I"~".iI.~u~. "u~tJ•• nul\.11J1IJi~IJ~.~u,,,~.u~,f1,,,,,u~tJti.nUl~1J
.'1J1!n.0!""'Ul~U.1"'U!"'J10146l.;lUO(lfl)

(0) 'i1ne.JflOl1';1U1[U l1tY)1 t::pj'ULftf.hl"1nn.,Ott1Jn1t')1~SlU

f1n'lliANDJ I '"~.IJ0n!"VlueI.iu~t1.l;iu.Vl1.A1U\\"""OU.n
- • -. - 1" ~ .• ~ ~ ..YlPlLUU'fl VlPltJI:::'lUfJ'fIn Ll.fl:::V1r1 1.'1 LtJlUlJ1::tJlUU'IU-l1'))J'VIJJ1nYlt1'" imnu

104.53.100.26.98.27usz 65.84lO'I<U.(lti).,IJ';,o1U

flt11.11ii.'lJlct"."nt'Nn1!'"4"~1f~fl~~lilUIJ ~. 4 uiar

~• .f,~"unu 2,rU !""11"l\.I~.ri1lij.l~U.".",.tf.ln ••••• "U~
L.mtiuiu~nu't1.L"Nn1! :j•• 'IJ,!nO'VltiUl~U. (Transmission

Loss) 1~1~UflUn1146 lO'lUO(lti) vh1':'lau.Qno'Vlflu•• l,u~~1
lvhnu61.61.62.34.62.08"." 61.60l.;lUO (lti) .,IJ.holU;.~~,.~
11J'nOl"'1J1.1:J1U~UfllJfu1.

"fl"' 1n~. fl11~1U~01I'IU11l;;!fulruHj,JnDj_Ol1ll1lllinU.'11
"." '" Y~D.lIfIi.rnll1ru1OJ1 • ~~.~. fl1~1'1U~tiiu ~~'.l~ U.1'I1.~1uVi~
L",a~ViPl~:-:1uUlniif'llJl:::iutltln u~:;ViPl1mL~tJi1,.:::,rUl~fJ"""J).J~1.J1n~f\~
l"hnu 103.63.101.72.88.64"fl" 73.16.. 'lUO(l~)~11J';1'U

\

,~~ ~ "~.~~~'" tHo--~ """".~~~.. ,<L~':'..o<';;. .

(U1~ti1~1U1~11~ijU~1~' il.min)
l~"ti~t~Nfl11!1J1';1'I~~il~vlnltJ~,ri'~
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UIJIJ 1111.'1

~~tl:.::~-:~"hll ...n.~~?III~*';;1¥ "" an::&~" .,..1VI=l~!r~:7:~\l
1A L~~~LL'"n1f"U~"LViSU "!i1,1Tii.1~L;j"~~1nl~Nn1""'~';1f~s~nLi:i~~~'4 L~.f

(oi.) ~.,f'~"UnU 2'!U f"~11'""!i~n1Lil~L~~'LL."'."~Ln••• "."U~
LCl1U1tlUifU ~ rl'Dflrl~'(fl1-.1n 1 t ~-lfll1-il1{) fti'l VI'fIUL ~tJ-l (Transmission

Loss)11i1~ii""ni123L."U. (,") ,hl~L~"'Qn•• nnu 1""~,h~1nu

63,06,61,60,61.65LL""61.60L.'lLU.(LS).1~.hij'u .1~,h'iu ;1,0""
"~1wLnru'll~1.131U~"s~fu'l.

(~)~1n~"n1f';1U~ruWU11f".lJLil~1'l1n5~nn~n1l.'l.~
'" " ' J' J.. • _ "Dll"1l'ibt~j'~ n 1 i "':;'('1-3 ~fln 1::;VlU~f1'11WVl'tll'"lFlU-3V11-.1 I'11U'Vl PI (.01 ::;')U(JI n

I _ • _ _ _ 1" 1 • ". .J J ,_
Y1f'1l1tlU'iI V1f'il1l!::(lt..!f1'i1n u,ft:::vlI"l (Jl VltlJJ1:::i7I1JLrltJ'I1Un'lU'VIlJlnVl~"lLYl1nlJ

46.03.41.76,39.77LL""0.78L.~LU"(L").1~,h.u

"tJ"~hii."~,rt"""nl~Nn11~"'"';1f~"~nLi:i"~ ~, 4 L~"f
~.,f'~.Wllu 2 iw r""i1"L".,ri1Lil.,il~~ LL"",""~'n•• """LLW1
1.a1"u;;w~I"Nn1f ;j'~1~1rn•• Vl"WLil~~(TransmissionLossl 11i1~
U"Un'i146 '.'LUft (LSI ';11~'~"'Qn."Vl"WM1."O""1~11i'U"31.26,
1703, -13.23LL""-47.72,.'iLU.(Lft).1~,h.u ;j~1~~'".m"VlUflis

""" "'~1",,",1." 's u
LL'"~1n".n1f';1w~ruWUi1_!~.!fuill_!H~1nij_'\mUJ_n11,1illnu

Uft;;:4.JiJ_®_rJJl0_cl'llJt-l1_fl,11nJ1 ~ :::£'i" t.J fl n 1:::\11U ui 'f)tfu ~~ 1-.1L~ U" Vll" ~ lui; PI

,,,ii. ~~."-ru.n ~~."-ru".n "."i'i~lIi1""~f~.u'~"~run1W~~1n
.J '<v ... 0 ....Vl~"rmnu 58.50,43.22,30.13U"" -11.64L"'LU.(L'I .1~.1"U

\

'~1~~~t~Nn1ri1J"hffi~.il~t1n1!J~1n~
~W11"ufi2561 8/68



Lllll1 ifef.1

~ntlum.U.'HIH1I
1Ull:1i1ll.h.m'l

1.4"~Uafl"n1T1'Uft""\itU tli"~1r~~"1J.;1t~'"nt~Nn"r'""~';"f~t~jj';lulJ~~4m~r
(~ft) ~~,f~~ftUnU2,rUr""11~u,,ri~lhlii~I~u~Uft"'~ft~In~~fl'~UU~

t~UrftU;;fu~t~Nn1r~~A11J1rOfl~~ft"'ftU~(Transmission Loss) 1~1~
UftUn1146I"IUfl (I.) Yi11':'I~u.~nfl.~.Ufl~t.U~';11\'hnu-7.87,
-34.07,-22.87Ufl"-57.64..'ihUfl(Lt).11J1;""(U~~hJri~"flnr"\'lU~ft
.1~lr~h,,~u~t.ur.u

II'lMII1thll1l1l1f'1'1ft11

.... ntamuitll.'IIInli

~.rIlU..I:IU\'l'l
"~'HIHII

1'!1111iUtLiitlU
t.I flnrenu Ii'1\.1Ft ') ltl iUft!::LVi flU., 1nj), nrTtl1t,rll'l~rlflft;'l~JJ1

.,nn1"'"""ft1"~1JI~ift~"nrUfl"~tlnrn!~1~1ItJU~Unr~U~un1r
,r~nfll 'J,::ri fl1ih n l'l flI'lllJ iu i1:: tV;fl \.ILd tl-l'1 n n11L'I::L iitl LLtI::LLr~
nr"U\'ln~.~~.U1~'0' U1.1"tli~01"';1oift;;fu~u1ufln!:lCU"~~U.1IJU1~
(Longitudinal Wave) Llft:::fl~Ul'lllJlI,)l~ (TransverseWave) tPltJ~'lIUIU1

'tl'fl~LLtlJJt..Ifl~~(Amplitude) lIfJ~PI~U"'llJUI'l~ln~I"~U(11)J1I'l1~til'-.3tIu

fl~U~lJ.J'lI'l1-l~-.3ti11i1Lnl'lfll'lllJ iU~::L¥itlu1~3J1nn'iII'1~U(llI)JtJ1')
\.I'On, 1nn PI~U(JlI)JU1')LLfI::f'l~U(#lI)JlI,)I-.3~ LI'I~flU~~~,);;U

ft11J1rO';11i"i\.~~U.11J'~1~~I"~.u~1tl.1IJil~~u~n2~ii.1~uri
"" - - . "' -,., "'"' --flfl\hnUnt.l'l"U M1'tlflfilULfln (Love Wave) LLft:::lPlfttlun,.:::l."tllJtJ'lO'lU
.......... ... ...... .J':: .. ..1'"
~rflf'lftUlrUfl (Raleigh Wave) "lI-l+'lflUtJ,)~UVl-l2 "lIU"'U t'l1lJ1rni\11\1

"O"IJL~U\nuoi~1"N~~"~""'"r~"~ln~I~u~iu~t"Nn1r\.,n'~11J
iUi\::: LVt'flU~Ln l1l;fuil r:::~Uf'l'l1J.Jd-ltl'tl-l f'I'l11JiUrI::: LVltlULnun~1lnru..r

"J.1J1~r3"u~n'mu' ,

~ t-l? ~
~~~" u u •••••• u u u.~u uuJl'tlo ••• i~wtI~~"uu uuu ,,::.:dL ..

(U1Um'll1U1tl'll1~flU""'\1~ti'~1J1m)
L~1~"~1,Nn1~/\Jht'll""il.~~n1tl~1ri'~
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UUU 1111:1

LVltlU riu
:{U~~nu.'lI"tl1~ntu~ti1';f\I"fl1UU1~n11l~U~il~.t,~tI nlllr~ltlu
LLUfl.,J n1Ln,", f'I ')1 J.J iUft:: l iitlU r::U::V11;J 1::"'~1;jLL"'ft-3 n 1 LUllO-l,,, 111f'I~U
Ufl:::f)N~).Jll~"lunl1~"nftu"~uiuft::lVlflU'tlfl;j;;ULLpjfl::'IIU,,

'1nt.Jfln11rilU'lru~UiLdtlWll.J1LmtJulVluu1::!PTuCJflnr::V1Uultl
~u .1~11 ~'tI~n~~1'~1~lnru"'~1~ti1lftU~1~t~uWhiff in "fl~

Leonard(1971) \1U01T~"'u~~"~.fUft"l\i.u'"n1i'n11~n"ll'"~lft"l~~
(Bore Pile)~'lilu1i'n11~~ri~lihi\~"Niu~",\itu~,~~ ~~yfu~
iJ1-lL;lthl,t-.l 41111.4 il,1tJfl::lflU",r.,Jd'

(1) ~~,,,ilt: ihuwn~1.ru ~, 2 iu tIJ,h"1n!.Nn11

tlT~lJ1ru0.65 l~~T'~~fu"NillA"l\i.U 29.462 Qflih~~1t'iU1\i

(2) ~~"~1'u"n: ihllwn.1.ru ~, 2 ill fiQ>l1,,"n!.Nn11

tl1"~1ru17.85 l~~1,"1~l'U"NiUA~,VifiU0.205 ~fliiL~~1t'iU1i'i

(3)~~~"1'u•• n :ihuwnfi1.ru~, 2i" .!J1~u"""""n!"Nm1
u,"mru 1.09UJ"',"~fu"Niuft~lVitu 13.567QflflUJ"rt'iu1\i

(4)~~1~:ihuwnt1.r" ~, 1iu fi!J>l1""n!"Nmru1~~"ru
52.271~"' ,~1~fuUNiuft~,\ifiU0.041 ~flfll~"ffilj1\i

i-.Jd' L~t1LmUlJ LV1uur::,r'utJfl n1!::V1UuitlPlU fllI'111~4tlfJnft11.,J

"lJ,"ru"'~l~,ftu.!"U Whiffin lIfl"Leonard(1971) \1U01.1M1lJ
;, ..J./' J. • 1'- J • • _ -"
riUt1l:::lVlflUYlYtUV1111-lLf'lU-l VlfUtJflnr::V1UlJ1nYltl'" 1'If.} UluYtntllr1U tj-.l 2

iU~lUViPILUOt1Ulu~nfllPl'u ~..l2 iu "luViPlOl::1'Utltln Ufl::ulu1'in
.1.r" ~'2 iu ~1u~~lM.~ul"'lijj"".!Jlu~~, 10-15 ~flfll~",t'iU1\i

1.4

(..)

~ )G
.~ 'tl ""'fl~~ ':'I.,.M~:ff.. .

"
(U1~~1~1":~'"~ nUt11,1' ~~1J1m)

141~~~tl'l:~nWlJm~titiilftlfn1tJ41n~
~1J1l1~ufi2561 10/68



UIJIJ ~&J~I

1iHMl"'ntl'u'n~a41L~IIMJI
LLftt:llw111i14'I

1.4L~U'"fl"n1'.U~"L;;"U~''''R1'~.U~"LVi"u''.nli'1'"•• ".m"l'luoi",U,. ,U'"lan1uwfli,
(l1ifl) 11lln (;l Ll1'HiUfl\:::~VI'BUtlUl-lulf)Lttfl-l Ufl:::fl'U~Lii(;luurt:::~ It.1l1t:::1lJ ~"UJl rn

tJtllJi'u1~Uft:::""-3CJ~n1:::Vlur;i'tlLPl1'1ill71'1'fllfll1 ~tl r:;,ruPl'11J.Jiufl::aiitlu

~~, n i 1n1" 11' 11Jn;; :;" ",;, 1\,Ln.'11~ L;qUl"Uoi.1,N~'i"
~mtJ'!Jn"~LL."~'t"'11~L~m.nuoi"I",~'t,,{huc!.u1~

.'1J;fu~~1U~~1Ii,"1'fu".nr"I'lU"n'11~iu~"L;;.1J"n
1 .,.j ... , .r..l..J ...n1 1'11-1,:ilU j1n"ll 'iI'I'fllP111 flT -lm r LU f1-l91 nlJ r::::fj :;:"'1'1'1 1 nwu'VI Vl9::::1Jn ') j

'11-l]1t.!11nfllflli 52.27 LlJ(;Jj~"iJfill'l'11lJiufl:::LVit1t.1O.041iJflflLlJUlj/

;;U1Vi1"~1m,ofu'11~lan1' '" 1".'".nr"I'lUI'11~L~mnuoi.
1."m''1mh"LIlI'l

1I'1fI""tIltt4~IILLII:al",'I

1I1I_""4LL'),,"11
lI1~ftI1fallll1l1~tl1J

"'rmm1Ji41L~II'tllI

2.1~1m"1'l1'Un 1. "1U~~~u.'1J"1JhJii<1u>i,.,uMu1~"1"w~""rni1J;f1Ji'i~1'L~U'
2. ~"'~mnJi'uul,jlj1Jll~mw;fu~I",'n1'ri.1JLR'hiuml1i"~'h'
3. ~fUL"~,"1U~~~LL.m"l'lvi'~1'''~~i~1ul"Nn111.u;hlJ"1J''11
tl,1ti1.,f,MuWl,uL;;'~"

~ml1wlli'il,"mru"Ull~~mI1LtJlIwlIVinui1"U~1~'!T'
1>J~nl1Hu,"lu~iiLLoi"th,i.il1U•• 1~I1U.11J~'nLtJlI•• f~1J1'L~n
l~"ri~. i1Li.U~fl'LtJlI~1J•• 1.r,mh1'""".'"" u.""n"1f'U~~
- J ~1 - i' - ~.J'¥ x.J ~ -U1l'lru,l1U'YI Pl1'1n11 Llft:::urL<Jru n~LPlU'l 'YI'IU 'n11l'JYI'Vi1JVl'l"'~"UJ

'11~~1~"n1um,tJfu,h1ih~,n1J~mw"1.li.~1~LtJ1J"~";;LL""1" 4. L~~n,;1LL"ti,~L"~1" ~~1Un1Tn~'l'~~ri~~~1' 1. "10.;1ihi,.,"
'.LtJlI•• f"hA'111•• "tl1~~"", .,~Y<'"n~U'll'll.~41ULL."~~"",;;'I1"ru~"1•• ",h ".~.2535LLoi~~,.i.Lrl"'''n •• f~wuLtJu~il.~On'r

. "1tJ .J'J. tJ 1lLVlrnr:::"I1U'VI'l l1I1l-JYfUVlI1l1'l1 '!I'EJ'I T:::LVlP'l VlU

~l",f1J&.Itt n r::::Vl UL'1l1 itiJ)'f~iJtI~L~'_niu.,::::d tJ fl n 1::::Vl U LVI EJ fIl r 'l ~ 'fl

tf11l1~Vl11~"jn~1'lL~fl'l"1n LLUft'ltl1U1T'!Ifl,ufl1lrfQnVilfllu Lwii'ld'
J ... oJ 1 -' 1 ., J.J " ¥ .oJ. i

! LUtl-l"l1n'r!In')VlViU VlUn'lU "'ry ~U'VtUVl LuUnlJl'l'r1).JPI'11lJa1lJ'lrn un1f
\

L~'~"'L'r'n1rIU1MI'l~~il~ti'nlu~,n.
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UUU lien

u!iJ"ot~~, ~fl~ft11J1Tn ~1ft
~ nftuTrlwd.t"Nn"Triftftr"'ft"""1U~OLft1,~ft~~1n1T,~iu~iMuo
1uriouiu~11,~ft,tRNn1T '~~11,:otf~1"'nt"0~1,Muft1U1,onflUU1
ftfJft1';U,,1.""ft1Im1uu1muiu~t"Nn",t~~n"f, ""iu ""~1"
ii,nffU 1u~0,riftft'h'ft1"1T~", t. Nn17 ,~ft,u.nr~"'U~ft",1I'W1nr
• t ...- j .~ - " ,1I'l1l1Wl'11'1U n I'IUeJ flnrzmm LnlJlllU":::fI ~ .U't11'1Y11'1ftlJr.:"u ",

2.2 ~1n YiU~1 - 'bJihJ11J1,n"
ill~t"'.n1'tli.~~~~"",ti1fi77u~1i1"1ftY\1,ti1ft1fi1,ru~"~~111~';
ftti1'1. ~';'1 nn1TO '0' ftftU,~UUilLO~Y\1,ti1U1Loru1n~L~u,ill~
t"Nn1,1111"~500 "JO, "U11~'Uti1 -hllou 2,1J ,f'.~~1'."niu~
t.Nn1' 240LIJ.,LLfl"345'IJOT

ri1"rU~fln'~\'lU.ft'~UllilLO~U~.'LL~ri,ti1"'nfl10d'u.1.
11 n1''; 1LillitRNn""" tilft'"fl f17~\'lUoift7~UUilLO"Uu~'" ti1'" nfh0

.oil .t ..J" .. .. ..
~,;.ti1,1. LII.""n"II\'lt"Nn1''''ft~M"''"n~IJU1';' 2 'U fin';,.... .
LPIr'ln11U'li11:::UUU1U"'U1li~uVl~1SJ11t1U1UI1IU1 LaU~Ur",fttl';1f1"J1J.J

ftnurn111;tJjjtft~(BOD) tliLiiu20un.!flriftU'~'~U1U.'~>ift'~U1Uti1
Tunllll'ftUU1'LI'l14/2•• tu ~,ti111l>ift,~u"uti1"'n""0'~QnfOU101J
.'\j>i.'~U1uti""IJ'ftUU"""'" 4 ~fl~'~U1Ufl'~~l!ri""1Uti1ri.u,~
T"U1U.n~"'"Lfloi.11) ,,;,d'1I:;,tlift'Ufln,~",u.ftilOm"",",ti"u•• ti1'
1.

K~ .,)_t
• .:..Y.... .-1..LI... .. ~I) ,~ ~..!"_ .,.'lU .,'~ o'!.',~,' .. .,'~......

L~1'.'t~N01'/1J11l'\'l •• ilft<t1nltJ~1n.
~lJll1vrUfl2561 12/68



UIJIJ fllI.'1

.4~Uftn.U~~4a4U?R"~

Ll.IIt"ltwh.h4'1
IMfmdl •• rr_l:Ufil~
"lIIlt~IIUa4L1.'lIIMN

m"'Il1,i\RII'l'''',')'I1I9tl
"lnft'llUil411 ?R'.II

3.1"",1M1
j,,"n1,Lilu~~ri~J1~lin~fl"Lnul~lun~LnuJ1tU1.2,000 ~., ';1U~U3 «~
(~~1~"~~6.00 'U.~.)ri11.lfUIi1't~J11~1.~.~lu~~.ri~~11~S11.lfu
ihn1T~n1'ri'~11~~~t~111J1L~Un1'~~~lJun1'~'I'<1~yfu~n1'~1~
llUnrrunlTritlt'l11-l nlr~l-3jjt1#il-lLY1111f.l-lI'lU-llU ~"t)"LiiuJldl11l"~"nAl'l

.., '" .J'
~LVi~~".oi'"~1~~",n1,'11,hlu~."1'u~~~1.h"~1ru5.15 'U.~.!1'u,,~U
ii'mrnn1Tri.~11~~Li1mu1~ii.n'rn~~.~111J1'ut.l1~1=1nLL.""",'l1J1
~t.I1~"MJ1nL1l,,""'u'li~.~'n••~n"'ri.~1"~Lvi"JU~~"".~"m".J",.~
j"Nn1'lU'J1~.ri.~11~," 'b.iri.11..ii.n111J1."".uJ1111'~~1~~U1n~~m~.
",h~'".~UJ1~~JUUi4'.:f.J1Ul'11«~'"n1"U'114111~J1'\"~'W\~S1"!'U1/1
flU-llt.1tiT Inflt1Ul-lLrlU-lWfl ~"tfW "1C;)~10"lnrnJ n111~,fl 1u'JI 'l-l ri flt'lTl-.1il

2 .• ,~.~.u~m" ••• ~tlnnu~111.~J1LLfl"LnuJ1L~Uii.nJ1 .1~~1~
«"iiuJ11l1~1uyfu~lM.m,'''~~m''''~L~~'~.d.~~'~"UViL~.
Lii.m,.n1,.
3. ~~~~n111",fuJ1~umllm~1uyfu~ri••11~
4. n1'~1~1'.~ri.~'h~•• ~~1~1Un1"U"~.1~1'm~~1uJ11~1~L~.lil
.1~1,n111~1~1'.~rit~11Au1~

",J ., ..
5. ~~,,"uu'hm11L""~~UU1vit.~u11il"~lUfln1"'"~L.IJ'
6. '''~'lJvi.tl'"tl1~.~M~~n''uL~"tJ"~nuvi",~uP\~nLrt.~."n."'
Lii.~u'iL"~Ui'"~
7. "~U~~~~.'u~ 1Uri•• 11~1M111'111J1.1i1.tl,"",r .1"~1n~q.

3.2 nl11~1t1tllLLft:::nl1

tJfl-lnuJlvi')~
lU'""11~n1,ri•• '1,U1~UU1~.~U'"'"LlwltlL'~m~ 1 ~1~n.~oJ.~iMlutl'•• ~u1.~1~lilii"'~1~"",1"'•• ~lh~."11l~11"

fi"~'"~~'"U1~.~U'"'i~.~~~U.~u~1".~u~~tl~t~lilJ11"flltJ Ln~J1•.Ul1~1ui4'u~ri••11~
1l11lJfi1n.J"lIlffl rilufuJ1L~U"'1nn ...n11lJnlTrll1£'l11.J...:;;:hfilJlrui1t1U ~>3"t:;

4'~1~il1J1l'1ru~1". fUfll-3 L~ill,,] ii11Ufl :;~tln,. run 1 Tn tH~;'l,,'jtCFIU L~ Vi '1:; J1
La~.~u;f'"1~fl'l~••~-iu1~;;u•• 1t1 .~uJ1LA~~Lii,,"n~u~"u~,"~
R~U~~'"ULdmhun111.hu.~~~'"'"U1~.~~tJ.;j~L~.tJri.~1"J1
i''i~fl~~-iUl~'u •• ltJL~~lllnn1!LL'J!'~"1~l"fl•• n~lu~lh,,~a~~.
tlul-l1" tJi'"jtTu PllrnrJl1u"ll'J"jritlfll11,,'j"l:::Ln"eJ~n r:::V1uCJiflfilT,.:::Ul(1Jl1u
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L"n'i11JJ11ti!T,~ti~wnl11ulut"Nn1'~ti 111 i~;i'U1.1ti,timnuJ11.

~UlLfl"n"liuJ"uU,j'II\lIl'''"jj"11~"1~ 70.00eu.u ~'ft1U1'nti1'"~
J11~tJT~U1ru2.941'u

ti1>!fu1i'nrrnn1T1~J1JIIri1I1u1nLrJlln1,1~';1Ilfun1ri1T~~tull1YtJ1tJr~tJ11ti~n1rt1'~tJ1ri1I11lnIl1".1U~1"II~U1.ti~"~"fl1T
• J •

li1~11~fl1Un1m.U1~1Un1r1nlhLUIIlllln1Iijj1i'nTTu1.~.ti,lM1 fiU1!Jutfln(WHO) U2011
l11mu'lruU1n"~.ti1~1~~~u.LnUtl1~U"fl~UfiL~UJ1~.fi~t~Nfl1f
~1U1TOri1rfi~mu1ruJ11~1'L;;U~l1fi,hll1U"11U~ti~n1r1nll"'; ft~1'u

.;~tilln111~J11I1li1~~1Lulln1r'~ti1'ri~~ftnr~~u~.n"' 1~J1'fi~'~'U
fi!Jl\JVi~~1~ft1J7~";U~1

--_

ft'~~.. ...... . fl~~'......
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3.2 n1rt:::u1UU1I.LfI:::n11

l1"fluJ1vi~~
1::tJU1::tJ1VU1~1Nu,N01rWU1::tJULl!Jmh~••• ::lhJuttn'1n 1.~••• r~'fttu~tJnTlll'1::tJuvi.r"1J1vu111<.~1uftm";;.~ ,ft~. Lil.

• ..J
flUu..mhii.>l~1Un1nhu~.~"u,,,ii.'h~~1~ftntJrn (BOD)uiliiu 20 ~1l~~'.~n1,.,.~.,~tiuYi
~n.l.'~QntJ';.v•• ~Ut~fi'~nul1"J1 ~U1~0.50x 0.50~.rioU'"'''. 2. tJ1"'"tf~ri'U'.fl"'~1MI1"VI<"~ii.1'ft"lI'i".1•• 1uvi.,"1J1VJ1
.1~.UOvi.'"U1vJ1ii.~0.I"Nn11 .~~~.'"U1Vft.~vi""1J1V7~\'I1. .ru'"ri.'~'ii~uC\l"1vi'=1UJ1~~jij'u1~
ft11i11rutJ~IIJ'llU~1U"ihI.N011'1n,jU=1V ••~vi'=1vJ17~1lW"V 3. ~•• ~.111vtJ1","tf~ri'U'~"~~ri'n."~vii. ,~,.1'ft"l,~U~1'U1,rV
U1.L1'I1412oi.1U ,,;h1'ft~~u~t1'Vftfl1V""n•• ..rnlMn '~"I1•• flun11~""u".vi.

"'~uJ1~UU1.~~U'"''''fl.~1M~u•• "U1.~~U'"'''fl'tJ.1~
~ .l'.J, 'J _' ,- 0"'l1IJfl1"LtltJ>3'tJtl~'WU" ~ULLlJlfl:::n'lUfl"J~'VI~1:::tJ1lJU1'IU'" f'lflf. lIU,,,

... .J ... •
0.20u, ,,7.~u.ri'nU1.U1~0.40x 0.40~.\'I~t~••• ~.u~vi01::tJ1ml1••
Utri'nJ1'~~Vft.'"ft."~1~'l~J1mv1u,~uvi.,::tJ1vJ1 ••• U,N01'1u
7:::Piu".;1~rifJU"'fl>3"1nu\.L"':::1"'flfl"J~tJtlmi'l,nr1~U"'''ft 1!U,IPI5.00 x 2.00

LlJ., fln 1.50 '~.r ~.~~V•• .r.11n111"1J1VJ1~vi'1"1J1VJ1ft1fi11ru"
~1Wibu,N011'"n,jU="V .. ~vit="uJ17~nU""UU"'1'I1412oit1U

•• ,jU""",)"n1f7::tJ"uJ"'t.l"Nn"1.1""~.~.n1"\'Iul'i.
,~u1nli,;irn~ u,u.~1uii~\'I,..U~1J1l1unfl"

..J •
4. '~1~~tJtllti~.L11,,,.,,U~.L11ri~llLiiu~.t11.'Y;U.".
5. ," 1~~'~1"ii1~~•••• "I,h•• 7n,.1'"UIJr"1J1VJ1•• "T"UUUO
"UO.J1~•• ;.1~ T~~,;".~Unrnr"~U~1J1'i1.11~~ftm"~"7.1J1~.1U.~....'~."
6. ';1n1'.r~'ft.Un11~.IJ1'U••• vi"'"U1UJ1.t11.ft~1'ft~.~1~n1r
~"lJ1'u'"~'.';1n1~ ••• ntiuYi'~.'~ft11J1Tm"1J1uJ1~"~'ft~.
7.•• i.u.llin.u" ~U.ri'nJ11\~>'i1U'~.'n.v"1IJ1~1".'hivitT=U1U
J',ft1fi1rru::

mlJ"ruu",aU~'ii.;fu'"nn11~"Lijut~Nn"TtJT=IJ"ru19.04 1.U1,aa'1nii,n11IJ"i1.1fl1u1ul~N011~fi.~1UT=UUlhtJ.U1,aU - '70'ft.U~rufl1"L11~.,i1U
flU.IJ.l1'u(ri"u~ru'"n 80%••• m~1ruJ11~,;"."~~);.J1,av~'ii.;f14 I1mfu.tu ri,uT=1J1u•• ~vi'7=U1VJ1ft1fi11~ tl,=; "11 n 1 ,;;. 14• fl. ~
'"nl"Nn"1~ri'n,.ru"'i1uJ",aU~IJ'Ut.ut::tJUU1tJ.J1,~u.".I~t~n11 2. 1ruN~tJ1"'"tflJri'u'hnil~n"1ii.1'~~~!ifiuftfl"u1~1~•• 1uln~~1J 7=a='Ofl1~1,iiut~Nn1'
~1~11~U1U.J1,~u1~~1utfi;;•• n'Ui'W'iiu20~n.l.l.ml.u1u.J1Lau L~U~1.141,rUq.I1.1~.n ,liuMu-6U'i1Uft1'''~lhl"tJT=iI~"fl1I1~fi.- .1"'ftfiUtJ'=~\'I"mv"=uu
~1 L1"IU"JInPlfjl1letl1l n\J~LLUUL(jjtlfl1 nlP1 Li(tJ~Pl:::ntlUL~tJunflU(Aeration

activated sludge process,.NS) ;lU')'U 1 "I" riflut.l"fJ(Jfl~~tJfI"'r'l'

~t\Ul1"J1~U1. 0.50x 0.50IJ.ritU,=1"•• 1~UU~"tT"U1VJ1ii•• t.

1=UUU1u~J1,aU•••• 'ii.n1'~.lJ1'u
3.on,ft.U1::tJUU1U.J1 ,au1~jjtJ1=aVl"fl1"~fi~,~IJfitoun11.1~'

'~1n~t.Nn1r11J1';>l titiu~>i'nl\J41n~
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"fl•• lOft1,~.tJ.'riu~uOi,,,"1
5. ;.llljj,~u~tJ'~."11"Bri1'i'~ ,'u '~."01l.1,UU1:LijuuLTUUr.u
~.'m1' •• m1l1Ulufl1U'•• 70~.,t~Nn11
6. ih~Il!:n.u1i'nnl.l1.11Ol.Ii,n11riu'h"uu1101lI>l1"t1-tl.n
t.Nm"~B.01l.1ft:.on~fl:tJfl.o.riu~.'~llinuu
7. ~.tJ1Ulh::'ll1.l.Inuti~Wn.1"U-1I1l.1'•• rn1l.1nuum"li1-•• niu~
t.NmT '~.'!]umTft•• ,"~,aU'~':L1i.m"l.1,aU","u~.nuu"r'nri"'

. 1. ... ........ ....
tt, we RatioU1uBffllft' (']14"",,, 8 nu"11u 2560)

~1VIC Ratio ~.".UU1"m 4/210.117.00 ii, 18.00U.~,
,UU~1'1O.1~'.1~1u~q.'u~1'~1,nUn11

,h VIC Ratio o (54.80+ 14.40)I 500
::; 0.14

'1nn1T';1U11l1"u'l11un1(i1~,.011u~q.'u1'ufi71l.1.1
ml.l1run11'11'rlu~1'~1,nU!~Nn1! lui1hNLi'~1uu1L1ru•• uU1'
'~1 4/2 jj~1VIC Ratio '~l.I;fu."n 0.11,rJu0.14~"'",",.~lu1:"ru.
lJln u~:::LdtlLViuunUPllJ.Jl{;1131Unlr1, LLlJn~nlVinl1'''11'1'r'tU~l

fll1'11,rPlfl'tHUPlfl'l, UJ~jjlifl,nlnt~"'f1f1~111~LLtJnOUtltJL,jUL~lJ

,;, VICRatio 1'LI1U'M~"(?UL.,iit 9 nUlllI\.! 2560)

~1VIC Ratio ~B".UU1"~14/2 10.117.00 ii, 18.00u.~,
"'-' ~·Jl-'·-'uu'1mfl1I'1'.111u~q. U'''.1,uun11

o (50.85+ 14.40)1500
o 0.13

'1nn11';1uoru"u'l11un1ri1~,.011u~q.'u1'u",q. ml.l1ru
n1T'11.,'u~"~1,nut"Nn111u,rotl.l'Li,';ouu"horu'BuU1"m 4/2

jj,h VIC Ratio '~l.I;fU'"n0.10 ,uu 0.13~"'"'"'.~lu1:"u.l.I1n ~.:
LOti LVlUUri'UPI'J.J1CJ11,31unl1'" ~LunAI11wnl1",111t1 ViUrJ1 n11<1t11'1

"••'~"fh'W~'''•.n1mq~' •• ~~1,~unjjU.UL~U'~l.I

~~1~.,u..Nn1flUWI'I•• il~~nlt.l~1n.
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