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u~R'Jm@m')n'llwi~i'l'lf;j~umrunll<~~1~il~1~il~ii~ 

~Ylili:ID~n1Jmi~1,\1a1J•tm,1l'l~ m1nilah~~1J1 ~~" t 11J 

mru~ilmi~1,'11a1Ji'a~nml~1,··tm,1m~m., u~mu 
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\J'l1~'l 11JY~1JVi 

'll1Jii,i'll~ n!li'l ~1' 1u'lh~ mn nfl1~l1J L~ V'll1Jll,1J1l n 

•th ~~ 1i'l1 d~vi11J ~~lith\' i'I'El ~R<i' il~ tl\JU'lt n1 1'1 

~ ~1't1Un,11Jil'l1il'l 111nilm1'111Jii~ 1unmmmfiulilll' 

hJLnm1a1 22.00 u. ~~d!if!l,1!il~u!l~I\J1~~1n 
Y~u m1u\111~ "1u ~~~" ~ n., ru 
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~1nnwtJ~~d:lwi1~~~u•~~~~1lJ~1niiilm~lJ 

m~rieft-i'1~ ru .. ,~~1u•~~~~~ 2 milJ Hf"ri n~lJ 
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.r ~Q ' r ' .r d , 1 ~ it " 
YI\J'Vl~111~<lbF11~n1~Ul1~nl1lJW\JYI<l<l\J 'l<l1'Vl<l~ nl1 ' . 
Yi'u~tm.;m~lJ1 n~~ 111 l~ ~uNYI~u~ mnhi 

Vlii1 ~ru 1 u 'l ~ dl u ~ 1 ~ ~ ~ u • ~ ~ .;'l1lJ ~ 1 lJ 1i il n ~ 'llJ ~ 

LnV~~Uil"i"ii1nm~riea-i'1.; ~"~~1~a~•~~111 ~";i' 

. -- d i~:~~r559 
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hiue~ni1 10 •lJm il1mJ1u•~e\J'lllN~1u~am~Yl1J 

lJ1 m n 11U !H n 1J LLl1 ~ LLnb H l1 01 ~ 'VIUliJll'l 1J fi!J" 1J 

illllrl':ll 
- mu~lJ111U<~1 1X~u!JQU'~"11Jft1)J 1~m.Jn~clumnu~1u 

, 'II 'II , 

~Ma11X•'I<llJ1~1liem'lu~u~"u •'liu l11lJ~1UI1liiJ;!n 

LLa~uiumnu~u'llru~~u~~"1\J ~1lJ~" mul')lJ11X 

~u"1u "lli"m~ 11X11>1~lJ 

- n1 ,u 111 ;{, LlJ" m ~vi 1" uu n ~'!Ill"~ u" 1u hJ' nu ni 1 

n!JmJ1 ~ n 11<l1JI>l (w~~ ~1'lltJ(\j qj'~~)J ~ 'l<l" •m~1\J 

(UtJ1J~ 2) W.l't.2551) 

l<:ll'lm~'Vl'U~ll'!l!J'U\JL~VWU 
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- n11<lUm~v~nmm'lriea-i'"t~·"m'l11X~m~riea{" 

1u"i'u~u'Vlf-Lft1{1u'li1"L1l11 08.00-17.00 u. LV~vmn 

~nil m ~)J m 'l ri ea-i'" lli <l 'd!H L U\J~ ~~~ ~11~ til !l~vi 1 
- . 1 .r ~ 'l<ll'l"illn 17.00 u. il~il1lJ1~~'Vl1"\J uwu'Vl.m.;m~ 

hi1.1hiiu 22.00 u. t~vniln~~lJ~"n~11tife"'\'Ju 

.111PJ~m~ij~~~~~~~:u~~~,~•ailu J· 

~~,f , I .: ':f 

' 'r.Jflfl1~'V11Jil~LL1flilil:U" . ' . 

~1111 ,X~ m~ ~1111>11lJ m1il"i'111•~v"u1• 1 ruWu'Vl 
'"' .,. J'.,J,1 ~ 
nm1~" 1 llmu "a~W\J'Vleeu 'l<l1 1 llmu 

11'iuri b"~vu.j)u,vmi'1min ~"~'l~v~;i" 
.r ~, 

il1n'VI\J'Vlbf1~"n1~U~•mru 210 L!J~~ 

W1'l1ilL~e{~m1il"i'111U~~nil1Jtif1V ~~~1J 
Q ( ) -~ d Ul~~~"'1~ Lmax "a~~~111U.ll~"ill1V 

v _ fl\JVOVIJ/2559 
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(Uo;~11'i~uYi ihtimfi~u) 

~i1U11\Jn1 ~~;LL111liffl!J 

\J~,;'YI ~Lfl~mi'l L~'U~L'\jtJ~~ Ufl1J~ mJL'LfiH~Uvi ~1fi'U\I.~ $; 

rj,~ &'tiN •~tJ~<t/i~-~:-;,.:-_.~1 HtJ~tl'l' 

-~-;....:;c-_ _,1-:; ')'~7.1~ [•=:Sl~ 
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Q.O ~ .:1 'i u ' ..r d... ' 
1~1'1\J'll'\J 2-8 (011li!M1~1l1J~) \11\!11 'Vl'U\II\l11'1\l1il 

L~'i,nm\'~\IIIJI'I ~RJ'i~~UL~~''i11JffiMutii'IJLnru'll 
IJ 1m Jl1 'IJ m JIJti a CJI'I Ji' ~ ~ 1 \II ~u IJ a W'tl\111' di ~' !l1 1 IJ 

U'i~ 01 f'1 ~ ru~ n'i'iiJ 01 'i ~~ LL 'li'JamJ LL \i,'l!J ~ LLa ~ 

World Bank Environmental Guidelines ~nJ\II'IJI'IRJ11 

hJLii'IJ 70 dB(A) LI'J~ ~'IJ~~I'IIliD\IIJ,~J'IJVif'lL\IIUD 

11'iLLri n~IJDJm'i'VIJru'll6 (Llhl ~' 2 .fi'U mi'I1J~~ 
1~1UA1'i~~UL~m'i11J1'1J'Ib'tl'i~IJJW 76.73-92.02 

dB(A) li1'1J~'IJ~~I'IvlDVm~J'IJVif'111li' 1~LLri il\IIJ{\11 

Lif'IJ\111oHL'i!J ll' 3 .fi'IJ ~JI'I':lJ~~1vl1UR1'i~~ULa~' • 
'i11JL'IJ'Ii"tl'i~IJ1W 76.71-91.50 dB(A) LLi1~UJ'Uli'n 

ilJPl~ .,, 1 ua~ 2 .fi'U L<l'll~ 1276 ftl!l1l1~~1~~uf'i1 
• 

'i~~UL~~"l'liJ1 'IJ'Ii"tl'i~IJJru 76.58-88.87 _dB(A) 

li1'1J~'IJ~VD'IJ1m 1~un ilJftl'iL~~'IJ ~~ 3 .fi'IJ h'L~~'IJ 
'li'IJ\IIm~•n,!ln ~~1vi'1uri1'i~~uLii~~~1nii~m'i1JnJ'i 

rim'l-l'1'il~L'IJLnru'llml'l'i~J'IJ1 ~'\IIIJI'I . ~ 

C/ ~ J________;r'U~1~\J/2559 
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L. 1971. Noise and Vibration Control. McGraw­

Hill, New York, N. Y. L!l1~~1'1.f,~1 Metal Sheet "'' • 
6 UJI'I'i 1-h~~JnLL'IJ1'11ilUDJ~1'il\'nCJ1PlmtJ'IJ'i~~~ 1.5 

LlJI'I'i \111~~1'\JVif'lmilB'IID,~'\J~Lm~nTl LL<~~~I'ILK~~1 
Metal Sheet~~~ 7.2 LlJI'I'i \i1,~1nLL'IJ1'11ilUDJ~1'i • 
l\'nD1PlmtJ'IJ'i~~~ 1.5 LlJI'J'i \IIJ'~J'IJVif'lhl'IID~~'IJ~ 

1m,Dl'i LL<l~~I'ILK,~1 Metal Sheet ~~ 6 LlJI'I'i 
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U'iL1WLL'IJ1L'III'I\III'I'IJI'JJ'IJ\IIf'1\l1~1'\JL>inLLi1~\llf'11'1~1'\Jililn 

L ~D 1 oifl 'IJ Ol'iU l'lal:IIJ~'IJ~~~ii~ n'l'ilJOl'i rim'!{J, 01 'i 

'l'i1Ji1'U'iJnu1nru.fi'IJ 1 LLa~01'i:ff'IJ1m'll{J,u1nru 
~u 2 
• 1v""' "":: •"'.,. ,J d .., 

- 01\11'\JI'J \IIIJOl'ii'JI'JI'J'LL~'\Jn'IJLlW'VillJIJ1'im~ail'IJ~J~ 

1~ Ll'l~'i'lli'I~U11JJHilh\111uvhu~'Un'IJLft~' Ril LL~'IJ 
' 

Metal Sheet LtJ'IJLL~'IJL\II~n~~J'\Jn'i~\!1'\JnJ'lL~iiilU 

rl'\JilUIJ ~,,f'IJ ij,~~WiliJU~LYi~mfi~,1ri'ti'uLL~'IJL\II~n 

R111J\II'IJ1 1.59 jja~LIJ\l1'i ~~~WiliJU1i't'UnJ'ii11'1\llil'IJ 

' IJ1fl'iDl'i;jflM1Ufl11'ilililU 
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,;~F~(\~ l"c~~;'j ~' I:~\ l _/ ~ ~~ t:?Jl s: 
I "L: = ,, .~ -=-"'"":;;tt ~ 
~- s E, -J~;~;~t-r;;::;;.3Et;tm co.,LTO. 

(\J1,~11'i>uv1 ihli1~~fi~u) 

~"ti1U1q!n11~-1~~ 1Ul~tlll 
.. .... ... ~ ~ ...... ..: ~ ... ~ . .... 

U'Sl!l-Yl 'll~tlmm'f LtlU"i!L'UEJ1.,'J LLfl'IJ(;J LLlH'U"ilL1JUYl "il1n!1l#'"· ~ 
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M1i1~vj 1 (vl'il) 
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~\'1'1.:1~ 11J~~Ii1 mt ~w~;r.~m~VIU~hu tl1 ~' ~ ~~u Lil ~' 
1 •• • .!1 

~~ mu I'H\J 

• 

1 l ri 1\'l\J~ hi'~ ~m ,:~,nn <Jllf 1' vi 11 iJu,1u • 
rimlf1,~1'1i'1~1.11ti'I1J~1 Metal Sheet ~'LL~u 

iJ
C:: I C:: d I .<\1 

Metal Sheet L \JLL~\JL\'l~n\'1~1\Jn1~\J'l\Jn11L~~1l\J 

ouaiJIJ ,y,Ju~,iJ~rui'I!Jilll LYi~u~~ ~' 11'1 outL~um~ n 

~111J\'lU1 1.59 ii~~~IJ~i Yiil~rui'lmHi 
' 

1 • " d ' 1" ' • um>~~\'lfl\Ji~~u~"~'\'1\'1~~~1\J~' ~tvnnu 37 

dB(A) il1'~'~1n Beranek, L. L. 1971. Noise and 

Vibration Control. McGraw-Hill, New York, N. Y. 

1~~~~.\',~, Metal Sheet ~' 6 LIJm l>i1"1n 

IL\J1~'11\J1J1~11~n'111ii'~L\Jui~~~ 1.5 LIJ~i 
.... ... .<\1 .r .,;,. ... ::: ::: 

\'11'~ 1\J\'lf'll \'l\J<J'IJ!W/~\J\'1 1m 'n11 LL~~~ ~~'11 

Metal Sheet~' 7.2 IIJ~il>i1'~1nU.U1~'11\J'111A11 
• ... iJ" v • 1" .!1 d vmmr~m \Ji~~~ 1.5 tiJm \'11,~1\J\'IA ~~fl,l1\J\'l 

tm,m> ~~~~~~.\',~, Metal Sheet .,, 6 IIJ~i • 

""' r )1.}' 0 nummJ/2559 
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n~~~n1~~Url1~1~~4u1~ 

u%'1'1 •~u1~n~amJtifu>l ~1n~ (~\'l1~u) 

P\JS59'18A\ELII-1l8 "'"" li• lulu ~ 5(JI,Ion1..,....,m1\£1>\-238 T~b 1 ~-..>m>~i>lll'u. '"""ri"~;.,. do<. 
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- 'll~m>ku~<J,ll1~~~<Jun~~ rim.mn"H'lv"Htiau~1\J 

~ztLm't ,.,~mi'I~IJ~!J, hiil~aun~~~~IJVi'u 

1, d 3 ... c:t d ~ .:: .... 
- m1 'IJLm<J'~~<J\Jm~\'l~ma~'m>~•~Ut\'l~mll\J 

Ll~~ hi~U1\JLn\J 
- ~~ 1'\Xil m>'llmvuLR~v,~ull'i~iltil~,,r,l'i',~'i'i'l~~il 

' 
flrui'IIJU~~~oii'uta~' L~u ~tli!J Li'iul'i'u 

~~n~1.;1,.,~un~n>>IJn<Ji'lf1, 1'\Xt ,m~l'IJ.J t~ ~ 

,l\ n ~~ ~' m>1 ;;~~~ v•~ m ~tln>ru~ L i'lutL .,~, th L iJ ~ 

Lil~,,Y,l1fflJ.J~ tl\J 

~ ~ .\'' !JU n 1 ru ~ 'li1 ~a~ 1 ~Iii' u ~ 11 J.J Iii'' 'IJ "'Iii~'~ 11J 

Fl1LI\J~U1'1!'11,\J1,;'\'l~~~~ t'li\J n111i'I~IJLI~\J~1,tl\J • 
kua~ L Yi fl\JL ii11 tl~ Jj1\J'IJ "'~~~ v'~ n 1~ L i'lutt 1-1~ 'ri 11 il ~ 
Lil ~'~ ~ <Ja~ m>iuli'<J,tL~~~ m~iluLa ~,il,>umu 

- n1\'l\J~IJ1~1n11U~I~~fl,~m/t~~'11,~1Jil'iffi!J1-ii'1\J 
4 1 ' Ill ... • 'i ..., d .r \'l1'11 U'll"l1mL~~~~u1~ "mru1~Uifl1fl'~\J~~ru~ 

' 
1 .!{ d' .... d ... 

~vmv" 111~ Ul1\J\'ln<Ji'l11' tl11l~~1111ZLM'il1n 

,lll1n'1z\'ltl~~~~ 1!lft<l)J 

V . numvU/2559 
//.) .-ft,~D ........................................ f.~.: .. HY.l... ...................................................... . 

~11~ ~·-~!:..~·~·f. ~u~!;o'~_.!£!V~~. (U1,~11nu>l vhci'1"Fi~u) 

~'li1\J1!))n11~<LL1~,\'D~ 
.. "' .. .: c .. <ol .,: r ,.. ' • "' l:ir(~t~~,~~~/: ·' ~~~i)il~: " l\_ -lj /• 1] t~ 

[h.~t ~ -·~~·~· ·t >~v·l,'~'ll~L-----------------------------
\J11:1\'l 'lfL~~L~~ ~~~ilL~m' ~~~~~ LL~L\JilL~\Jl'l il1n~,) ~. 
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llnmvi 1 (\iiiJ) 

~ 
!illll'li::aa~ ..n -&111 (IIJJ~ 

LLil~~mLvi~ ~1bilum~ 1tn\'tJ'IiJ~m~ L1.J!l1m~ 1~vi'<'l~ 
' 

nub~~'ILi'Ju~ll'~!l1f'l1~fl!llJn~~ (Dense Concrete) 

m11J'Hu1hit!<wn-l1 4 ,i, i~if'il,nn1~ii'1'1B'~ 
FHWA; Federal Highway Administration "t1'Ul1 

f'l!lUn1~ (Dense Concrete) f'l11lJ'L-!1.J1 4 ,i, ii11JTW 

i111J1'j~i\~Vl!llJ"i~!ii''Ub~ ~~~Vl~~~11Jil'l hi\ vh n'U 40 

dB(A) 

il1 n m >tl~ • bii\J'L-!1 rh n1>il m:v\'u b~ V'l m'liK1 ~ 

i'?i~~ubli~~bba~Fi1n1~ilm~!Kubil~'lii'!11JIK1~i'?i~ 
' ' 

~mil V'l 1~ m~ !lU1!J1~11Jn'U~: !ii'uLilV'IU'il'ilUlJ 
' 

~'I'U~b1ru~u~&i~vi!l1m'lm~~1m\'~?1~ 1,"ibbti mill 
' ' 

!l1f'l1~"t11cihl6 (b'lh) "'" 2 ~u !l"t11{VJL:iiuVJ111L'Ih • . . ' 

a~ 3 iu ua~uwwmnA'~ "'" 1 Lbil~ 2 iu bil'llVi • • 
,. ' u ~ d d • 

1276 il~•'llf'ITl~~'Ub~~~ Leq 24 'IIIJ. b\l<1VVJ~>1il1~ 

u~nru~u~ti!l?lf1~ Lvhti'u 63.10 dB(A) ml'i1u1ru 

~11J,)1~ <i1u'U~nru~u~il!lu1'L-11~1m'l~~~ 1,"1Lbti 

• ~ ;,J s 1 nuv1mJ/zss9 
~·~" ........................................................... .!..?' .. ~ ... ? ..................................... . 

(u1"ih-i'~~Jtl ff'l!<i'n>~rum~6ui~•u1,~11LU'lJ'lJ11i'n1!1ru il''lJ1i'n,rum~6l 

n~~~n1~~nrl1U1~~~U1~ 

u5-JVJ La\J1~L1ilil"tlL1iuYi ~"'" (m-n~u) 

P·\l5S9\EVI\Ell\.2ll! 111e• ilt h!111 ~1pl'lll SO\Im""""1H1>\Ell\.l3B Tab I 1/1011011\I!).>Ku_ ••u•n..m•noc 

, u'ill~m~.~fll'l1:UI'l~1'ilil!l'U 

1-lilm:'VIu~~LL'lAft!l:U "' 
" ~ ' 

.; v _.. . 
il''ll" ............... : ...................... ;2.h:<:!{..................... ntJV1VtJ/255

9 

···································· 
.• , . .,;,-·,, ,.,.;_!"''1•,.,, 

~~·c"" ·~~-;~~~::~· ,~·~·\~. L~==---::--• Q '\ ' ;../'J '· :~ ~ 11 !J~~-~ ... ~::.-. s 
p ---.. --· t'"v.UH ro.,LTD. 1 
~ s.wc.NH:l.ltiG g !-'''"''' , , 

(\J1,a11TIIJYi ihii1>•ri~u) 

~'IJ11J1'1!n11i;-3LL 1~~iJlJ 
.. ... ... " ..: .... ..: .. .., .. 0 ... 

\J'S~YI 'l!Ull.JLDi'l LiltnH'\JE.I'S~ LLfltJ~ LLlJLtJ\IllJtJl'l \11n~,. , 

18/207 I:'··' 



d ' 
~1~1~'\11 1 (~il) 

~ 
~Ad 
~u~ ... ; ·h!A ~ 

~o ~ V~l>l ~1~i'1>1u~ ~ 1 ru 1 ~ ~ ~ 'i vu'iiu~-1 v n ~1 n~ ifn 

LVhnu 54.10 dB{A) IJ1R11J10J~11J~1V ViU11 

• R11~0miiv~l1lJ'i!1nii l! n UlJ n11ri!llli1~ 
d .... ~ 
'\111~~\JW I 

'1t!lbj11J,1n 11ui1 ~1J~~I>l~il1~~'n1~ 
~''f11JVI ~'1~~\J~tlillJ 1'f111m\1~~,n1~ ~ Fh1~~\J 
~ ii v' 111J ~1 ~ f U'll>l <~' ~~ <~ ~ il ci1u L n ru 'If IJ 11>11 ~11J . ~ 

m1lJU~ill>lli'mh'f1'i'ulJ~Vl~m,Liiv,mlJu~~mf'l 

r11\J~n'l11Jn11~'U1VI.I'iliJLLI-i'~1~LL'l~ World Bank 

Environmental GuideUnes ~ n 11-1\JVI~ 11 i11hnu 

70 dB(A) 1VIv~u~~Vl~il\'11,~11JVif'1L'f1Uil1~L~ri n~IJ 
mm1111ru'1!6 (L~1) ~' 2 ~u mV~11~~1~1'u~1 
~~~ULiivmiJ11J'Ih' 63.35-63.77 dB{A) ll11J~1J~ 

liiVI.Iilm,~11JVif'111li1~~ri ill11fl'IW1Jl'I1~L'Ih ~' 3 ~\J 
mvriTil~ 1~1'u~,~~~u~~v~~11J 1u'lh~ 63.34-63.69 

dB(f\) LL~~u1\J'wnml'i'v ' J 1 LL'l~ 2 'll\J L~'lll'l 1276 

• ';l-J ,k} D numa\J/2559 

~~'llil ............................................................. f .. 1·······7··········"""''''''''''•••"·········· 
(u1ufh1'~U 5tytrn'-'1n1fl1fltf~~~:ro1-l~11~ucyqpa'n~n1 Gcy«n'l!ln11l1fl~) 

n~~~n1~~firl1u1~ft-l\J1~ 

u%'VJ Lau1~n~~mJLiiu>l ~1nV~ (IJ>mu) 

P\2559\EVI\£111..2311 ''"'" il'o W\u ~l,m, 50\1111,..,...1n11'.£li'•·US T•b ! ~1~1n1•>'IMiiu .tftl•ril>n;,..do< 

7""- ....-- 1" .f"0., .• 9 

~-'rt'"" 'P!!.. "' !.'_ '- ' .. '\1~ 
!I'· r:J I'\\ 1, .. ... , .,.,~·· ··~ ~\ \ j l It F' • 

.;; ~\' !'' ,, • -· ., ~ '" !J _\ I! if -:..· 
l.j.J - ' ' ~...,~~ ....... ~·~ 

C. M, ~~~-~i.Gi/~~J,f.~fN1 tC.,L1D. 
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':t~, 

••• 
!J1?t'l'n1~;ifilll1IJPI~11lf\ilU r 

. llfiM:i'VJu~~LL1rtiiil~' 

V ,...-- numv\J/2559 

~~~il .......................... ??~ .................................. .. 
(u1~a11nu>l vhti11~ri~1Jl 

~'Ji1U1(\Jn11~~LL1VI~iliJ 
... "' .. <I <:! ... ... .. .. " .. 0 ... 

U'S\i'VI ~~t}l.I~'El"' mulil~'\JU'S-1 LL'll\JV'I L~lJL\J~Ll.l\Jl'l 'lil1fW\ 



(;11~1~~ 1 (lii<J) 

~~ ~-<~4 
~ ~ " . ' . . 
11M1l'BII1l!Ul!l!Blll..,.;. \i:i~ \!.W\6 

1'111'1'h~~1Hu~1~~iliuLil ~~~11JL u'lh~ 63.28-

63.42 dil(A) ri1U~U~flilU11-111!ifLLO 'il11'11'lL~~U 

<1~ 3 .flu b~~~~u~u,~n~1mvn idlii1u~1>~iliu • 
Li!v~~1nn~m>l.lm~n1l<l~1~il~"luLnruofim•mnu, ' ~ 

..r~j,j)JI'J 
~ I I .!/ d... I 

~1U\nU~1UL\ft~®O\LI'I~ '11U11 '11UVII'II'II'\1J 

'~ .fd'1'"' •. . .m~m>Vl~1-11JI'!Uft~'11UVI!l1JU 1-11Lna .m~m> l.ll'\1 

~~ill u Lii ~~~•llmMua 1'1 "~ LL" ~ 1l v "l uLn ru ofimm~1 u ' ~ 

1'1111JUftill'lnm111-11'UilftW1;Vl1~Lii~~I'I11JU'l~mM 

l'\ru~m~l.lm'l~"nl'lil1ll.IU'I<i~'IJ1~LLft~ World Bank 

Environmental Guidelines ~ri11-1UI'I~111laJLnu 

70 dB(A) li'I~~U~~I'II'iilVI1~!if1UVii'IL1-1UiJ1!ifLLn 

n~IJil11'11>'111ru'IJ6 (L'lh) ~~ 2 .flu 1'111'1iT•~1!il1u~1 
u• 1' ('.!/.d ~~I'IUL<IV~'l11J U'IJ1~ 63.68-64.86 dB N <11U'I1UVI 

i>il'll'i11Vl1~!if1UVii'IL!if 1!if LLrl il'I11{Vl LJJUV11 1\'L 'lh63.33-

64.63 dil(A) LLft~U1U'ti'nmF!'~ ~~ 1 LLft~ 2 .flu Lft'IJ~ 

127 6 rnl'li11l ~1Mu~1~~ iliu Lil v~~11JL mh~ 

. ~ d f___j nuv1mJ/2559 

"'~a ........................................................... ..f...., ....... ;) ........................................ . 
(u1vih'i""nl 61!1<~'n,.rumR6LLa•u1~~11LtJ'lJ'l!1<i'm~ru fi'l!<~'n,.ruml'lu) 

n~~~n1~~nB1u1•a,u1u 

u%VJ L~u1~naeat1uYuli ~1nl'l (U>l1~\J) 

P \2559\EVI\E~233 "'~" ih 'bJI" ~ SG\OO,.....,.,mf\ElA,-23~ Tob 1 ..,.,n,.a.,.,w ,. .. riooi'»All< 

' "'·li:tP~7n1,'l9iflmlifl.:n'il.lf~u ~- .. 

.1fl11'il,IJ 
., 

• 

v / numoiJ/2559 
• /)~Kri ">l'lf{) ...................................... {.~-; ..... _. .............................................................. . 

!... - --··;;·:..~ ..,, '-:· 
(tm~11'i'luli i'hlimflihJ) 

~'li1\J1tyn1 ~~'I ~L 1~a'UlJ 

'i.l>)l ~1M d§::.·.:; ' ~-l! -~~· ;-•• ~.,.,.~·>, 

.r --) \l. r. :: ~ -~~ ,, ~!> 
~ I • I • ~ t' ~· "" ' ~ .., ~ ~ ..., ,.;~( .r ~. :" i' ...• '. ; ' .;' tJ~~\'1 ~LU~LU~ LU\J~L\JV~~ umm LL~LU"L~U\'1 "1n1'1~. ·~' fi"> ,~. ,, 0 I • .-;. J·-· ~ ~ .. ~ •" ,_··,, ,,.. 

C, M. 5.Pl!J:•a:{!;•} k- ·~1,; .,~·1·'Lh1v. J[l. 
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m~,~~ 1 (>icl 

~J 
- ~ti :;; ~,tt..~~ M""~t~ 

!llfll~L~vu a~ 3 .fiu b~~~vu:Uu1-1vni•n~!lo • 
~· 1~-l'urh ~·l>i'uLilv~innnv m~lJ m~nml'i'l~!!~'lu . 
Lmu'llm~~JilU"l Vi'~,IJ~ 

I ..... ~ - I V e f'\U;; fi\H" V~ ,11J5!l 0 0\!0lliJOl,m!illJ~ 

d .... :1 
Y!1tfi\J~\J 2-8 

3 1 • ' 3 .1. ' ' - ~l\J'li'ILm~il1l~ !1\Jll !1\J'VI~~~il•m~m~ 
~ .!'.1,1'"' ~· ~ 
\'l~,lJ~ ~~;;!1\J'VI!l<J\J 1-11•n~.m~ol~ lJI'll~t~u 

LaV~~11J~1~'i'Uil~ll~ll11t1l~L\JLOru'llmm~l\J . ~ 

l'l111JU11!!~flvill1-1'i'UIJ11~'M'VIl~LaV~~llJU~;;ol!'1 

f'lru;;m~IJOl~~~~ll~ll1llJIL1A~'Ill~LI11;; World Bank 

Environmental Guideunes ~ri11-1\J~~11ihhiiu 

70 dB(A) 1~v~u~iii~vi!!\'11~~l\JYit'111-1U!! 1~LLn O~lJ 
<Jll'll~l1lru'llv (L•Jh) a~ 2 .fiu m~1lvt1~-l'ul'il • 
~;;l>i'uLaVmlJL\J'Ill~ 63.41-69.47 dB(A) l'i1u~u~ 

~~viuvm~1uYir11.11~uri lll1111'1Liiul'l11i'L'Ih ~~ 3 .fiu 

• :if AJL-Jnumo-u/2559 

1\~~!J ........................................................... ..1. . .,. ...... 9······································· 

.• ..., 

, .. 
~,~,fl17filll'l11Jfl,:~ll\J ' 

N'(l n ,Z'VI\J ~~ 111 ~ i\'nlJ. 

~ ~-- nU010U/2559 
• /J;\rr) 

11'~!! ............................................ /.!!':.: .............................................................. . 
' (u1"hi1U1l 5'1J«n,mlmAeiLLil"u"~"'u'Y'Y1!i'n,.ru G''lJ!i'n,.rumAvl 

n~1~n1~~flri1~1~~~~1~ 

u;,;\'L L~1J1~1"lllllD\JLiiu'll ~1n~ (IJ"1~1J) 

(1Jl'll11nu'll Yi~51~•r\liul 

~'li1U1'1J011~'L1"l ~fi!JlJ 
ll·,' ;,· \ --"f),.·;· \.J~.;\'1 ~dhJmG't L~tJiij~{jU~-l ~ltl\J~ l~lH\J~Ll1t.rVi 'iY1fi'~ ~kf[~·~i.(·;,\~~~;r,'~: 1.1-.!i· ,--.:J1·~, 

+-~tJl -~~·, 
~~~;~ .. ..., ..... ,. ;;,.-~ :J!l.' 
WGI~itl\1~ M-.11, .:.;lt,'WliJ.,lTD. J ._ __________________________ _] 

P \25,5'1\ELII.\ELII-238 "'"" ill U.l11 q~ 517\1111"1W1~1n11\l;lll-238 Tab 1 u1001n11~ Du•~oof,. <1oc "21/207 
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d ( ' 1'11~1~'1'1 1 M<J) 

~ 

m~-h~.1~-l'uri11•vl'm~~~111JLU'li1~ 63.13-

63.65 dB(A) bta•uwt\'mn;l~ ~~ 1 bbll" 2 ~u 

b~~~ 1276 Fl11>Ch~·1~'i'Url11.vlUb~V~111J1U'iJ1~ 
63.13-63.85 dB(A) li1uYru~!i!lu hn 1~tbn !l1fl11 

b~~u ~~ 3 ~u h~b~~u'ilu'Vlvn~1n~!i'n ~·1~-l'ur11 
1•vlUb~ V~ ~ 1 n fi~ n111J n11n !l111f 1~!l ~1 mn ru'll • 
!J1011Jj1U"l li'~'Vl!J~ 
n11\h•dlu~~n1-VIU~<l~1-vlUbaV~1Un1U~1n 

n 11 no<~ !lw11 !l~ 1R 1 ~m1 t~!lili'a ~ fiu til v~~fl'u~ 
' 

~~ ~mta•Yru~lit~u1'111il •1~-l'u ~~ n111'i1u1 ru 

l1Ui1 ii~m11Jn11rloll!f1~Lm~n11LU1•vl'u~u 1 ii~ 
~u s1!Jn!lh\\ii~mifut~V~'lun1u~!lvl'u~~~l>i!l 

1m~m11~tbn n~:w!l1Fl11!11ru'llv (b'ihl •H 2 ~u ' . .... .r dr ... ... ... .oj , 

tl~~~\1UVI •1'11~n11'1'11~~1UVII'Ib 'VlUtl lJ1" ~ •>n~ 

~1nbLU1il1Fl111.h•!J1ru 3.00 b!J~1 !J\11{'1'\LJJUYi 

1\\'t·lh .,~ 3 ~u tl~~~vl'u~11'11~m1'1'11~~1ufil'l1~ • • 
ih•~•;h~~1nmmn1'1111.h•:w1ru 3.23 t:wm bb~" 

• ~~ J.- I ~~numuu/2559 
ll~~a ............................................................ q. ................................................ . 

\\ J;,l~\ "'!tj 
(tnuibi'>~nl5qJli'm:mlmA6LLll•1J1<~11LUqJ'lJ1ftl1'1:1ru5qjftl1'1:1rumt'l6) 

n~~~n1~~~rl1u1~~u1~ 

u~~Vl L~tJ1~L1llll!ltJLiiu>l ~1n~ (~>n~u) 

~~·~-~-~;,-~:;;_r.:~:~~~~~"·~ 

-~ ({;jj~!~-~~~ J• lli S.EN~It,tt!l.IN.,!. t_,N t:,C.t~~[,lj )l.,lTtl. 

P \2559\I::I'I\ELII-l3B "'8" ih b.\~ ~ 50\111>1<~"''n'1\ELII-2Jll T•b I lnfl1n1'til&lo1'11_1•omio•hu!oc: 23/207 

•• $) 

t• 'fl 

lJ1fl'ln1'l;ifiPI1lJIII'l'l'illlilU:.' " 

lla n'lZ'I'\U ~~ IL 1 11\tliJU· .. 

. v v ll<~!l ......................................... (:!.f.!£............. l1'UU1U1J/2559 
<u1,~11nu>l vhti11,fi~~;·······--··------···--·--···--·· 

~'ihtJ1qjl11'l~<LL 1~fl!l~ 
... ... .., <::: c::: ...... ..: ~ ... ~ • a.< 

U'i\:JYI f!!LtllJL'il"' I.'El\J\H'UEI'i-3 LL'il'U!il LLlJL\J'JLlJ\JYI \110\il 



d ( ' lli1~1~'V! 1 lli<J) 

1.4 FJ77l!ifUI{:itrJDU 

OJ! ~J!tH!\.~~..Ji -i-mA ',.\Ji _.u; 
~-~·I-f' ... ~~:,~ !,. .• :.v::,;li' 

.r~, v ~'"~ ' W'U'VI ,m,m~'VI1,1il1'U'VII'I blil m:~n'l1,~1nLL'U1 

.!'d'1"1" !l1R1~\J~:IJ1UJ 4.58 LlJm LLil~W'U'VI1lil'U '\oi1'VI nil 

bm'n1~~<11il1~LLrl il1R1~~~~'Ui'l' 3 ~'U h'L~~IJ . ' 
'liu'\ol~n~1m!i'n 11il~~~1~:~uLii~'"umu'll'a~n11 

10 dB(A) ~'a~1utnruvhnmJi1UFh~~~uLii~' 

~unTu lil11JU ~ ~ n 1 !'I~ ru ~ n ~ ~ lJ n 1 ~~' u 1 ~ fl iliJ 
' ' 

LLli,'Ul~ il\J\JVJ 29 (W.f'l. 2550) L~emh~:~ULii~' 

~umu~til'loi'UiilFh~:~utii~'~umuH~ 10 dB(A) 

~1nm~\J~:Lil1JFi 

~lilllia1m,nTi 1~uri 1) n~mnt'l1~W1ru'!l6 (L'ih) 

If' 2 ~'U 'VI1,~1'UVJI'ILI-1U!l 2) ilW1'l'VILiiU'VI1~L'Ih 
' 
"~ 3 ~u 'VI1,~1uVil'11~ Lta: 3) u1uwnil1l'i'~ "' 1 
' ' 
LL!l:i 2 ~'U Lll'll~ 1276 'VI1,~1'UVJ!'Il~ W'Ui11~~\J 
~11'1111Jiua:t'iiilu \J~:mru 7.55, 7.77 LLil: 

-j_r 1 rUnumuiJ/2559 

~~~~a .. . ... .. ...................................... /J. .. : . .2 ....................... .. 
(u1uih11lnl G(jj!i'n>~rum"fittll•u1~<~11Lucycy1li'n"'ol G(jjli'n>~rumRfil 

n~~~n1~~~~1u1v~~u1~ 

U~~Vl Li'l\J1~n~f!BtiL~'U;f ~1fi'Vl (lJ'III1'1f'U) 

P\2SSNIII\Eir.-2l8 <~~Do Q~ U.l11 ~'I"~W 50\II,.,.,.....,M'I\{I/\-<'38 Tab lll,..,m,illl•iill_ ,..,.rio~f>l.doe 

" 

" Ltfl:Lfl11'111Jil11'!1~ 

il'mh~ (Trench) 'll'U11ilR11JJn11' 1 LlJiil~ f'l11JJiin 

\J~~mru 1.6 LJJm Ymi>i'1uVif'ILl·lilmLil:Vil'l1~ 'U!N 
... ..r d d... Q c::: d .... 

mL 1UJ'Vi\J'VIiJ1m~'VIlJn1~'111,1'UL!f1L 'lllJ L Willillil'll1~ 

~1~\JLLil:Lt "DiililiU~~: 1 \Jm:'VIUtl\J!l1~Wif1,Lfi ~' 

" .ll1111~01'iPif11'11lJ\Il'l.1'il!fil\Y 
'" . ' ' 

'" al' ., "Nflf),~'VIUiHtt?flllil!J 

t'iiilu (Peak Particle 

Velocity) u1nru~u~rim'l'i'1,Lm'm~ 1 

<I~ 1\l lilll illil >: ~: L 1111 ri !H'!{1,1 'U'lh ~ 

n~m~IJI>h'1 i},il 
' c::: .... u 

- 'li"Li'I1L'Il1JLLil:Ji1'U~1n m1il11il'V)n1'U 

LL!l:~1~'1'U~Il'V)nllUiil11>1 

- ~- ' - .. --;;;--..... -.,....,;. '~·!~'•"' ... I ,,,, ··~ tfi'U"l···~'d •• - ~ )'":d_ •v·. --- \\ d 

V r-' fl\JU1aU/2559 
• /)M 

~~~~a ....................................... -(¥. ................................................................... .. 

~_[_L_-)i"'\ / ' .-. 'I '•I ~ v ,'.. ,• J;•' ·~ « ----~~f,~l,./~,~· 
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(u1~~11TI\J~ vhti1~~,;~uJ 

~'li1U1(\jn1~~~~L11illi'B~ 
<> "" d <I <I <> .., ..,: ~ v t e ... 

\J'Hi'Yl 'lHUlJm"' n}'t.J'~l"I.JU'l'~ ~m\J~ lllH\J~~1J'U'YI ~1n~e,' ,!1 

~) .... 



~Tl'1~~ 1 (lll1J) 

~~~ 
~Ai1 

ur .. nW~~~f!~\..,: ... r, ·htL d l~ ·'ff: 

~11J11'1'l)i1\Jm1:uiu<l: L ViauL ~m'J8"i'u~~m = VIU 

~mnm1 ~1mh:mf'!fltu:m'l:um>~'U11'1ll'a:u 
. . 

uli,'ll1~uuuVi 37 (vtf'!. 2553) ;u,ri11>1\JI'I~1m1:u 

iul1=LYiilu'IIN!l1fl1'l\J1=LnVI81fl1'lmimA~ ru ~~'~ . ' 

- ri11-1\JI'IL 1<l1m1rl8<1-i'1,Ll11L ~:u1 u'll1m~1mmi'u 

8.00-17.00 u. LL~:mu~m=~=L1~1m'lriill1-i'1,1'11' 
' 

LLft1 Lll~~ mmL~u m 1\''h' 1 u~11' H 
i>l'l1 ~11'1~)i1\J'l1 n1-l'l a~\J~ 1''118' 81 ~ 111 u'll'l' - 11 I'lL ,X~ U'l = nu fi11!J L ~ ~ \.11 ~~ilL~ 'j ,11-i' 1' a 1 fl1 'j 

~11:u ~hJLiiu 10Hz ~ 1fi11!J i u11: L Vi au~ Lii 1'1 ~u ·ih'L~ ~'~m~ 1Jf'i'um1mii~l-11 ~~1nii~m1JJ rl1ll1-i'1' 

Jia,11lLiiu 5 ii~iiL!JI'I'lfiu1Vi (1-l'l1l 0.197 il11 Lfl'l,m> 

'lu1Vi) YIU11 ~1 m1:uiua: L Vi8u~ Liil'l~1 n'1u 11 1'111i'ii n1 1il1 1 ,_am YIU ~ ~ U\J'II il' a 1m 1~ il ~ ' . 
Ll11 L ~ lJ'll a' 1 fl.,, n1 1ii ~ 1 L ii u Ln ru'l1ml'l 1 Ji1 u, ~~>~nuvluffim,m> Yl-i'mn\''!h~~\Jmfi1>~1'1LoW 

a ~1' 11 ii m:u ri aum 1 ri aa-i'1 '~ 1'1 mii,1u Ll11 L ~:u ~= L1i ~~'~ riauvhm1 ria<~-i'1' L ~m i'lu1-1li' n)i1\J 1 u m1 

V)nfl~' L ~a m1:u\J~al'lli' m1',1 uihum 1 riaa-i'1' L'l ~ n-l 8'Fi 1 Lii ~1-11 ~ n1 ru1Jf'i'u~ ~ n 1: VIU~1 n n 11 

LL~: m1:u \Ja a !'Ill ~'lla-lrn m11hu L 'lau~ a~ 1 n if L ~ v' ri all -i'1 'lm" m 1 

L fl 'l' n 1 'l 1 Ji 11 1'1 L 1'1 'J ~ !J !J 11'1 'l n 1 'l U a' n \J U ~: - 111'11 l\'iJ'il'11n1 L \Jn1'l~li11'11!JI'I'l1~l1aU ~~m=Vlu.1n 
~l'l~~n1=Vlulvw1oii11im'l'IIM (trench) lvw~1n 

' . 
11~'1\Jn11Plmm~a' GROUND VIBAATION FROM 

ROAD CONSTRUcnON '118' PD Cenek LL~= 

m>riai'l-i'1,~alm,ll-i'1"mfl1'l-ih'L~~' 

~I'I\J1~mm~~~L1~11um>ria<l{1,lm,m> LI'IVLL<II'I-l 

L 1~1~ L~:u,1u•um=,r,~\Jl11'1,1\J 11 ~ Ji1u1-1111lfl>' m> 
' 

.... 
(• ,t\ 

lJ1 fl~n1 ~ii fl '1, 1lJfl ~1~ llll\L 

-NIIO~:I'l~ii~LL'l,flfl~~-· ~ 

- 'll1,,1ulm'<1{1' '1\J<I<ni:ll'l~m>mL~: 

'1\JI'InLL~'I11~L\J 1'111~11'1 1 ~~'/L~8\J 
• 1 ..,.,. .... Lf .d.,. d 

- ~1'1 1-llJL~1\.1\J1Vli'I1'11'11!JI'I11~lHlUL'la' 

-i'<H L'l ~u~1n m>ri8<1-i'1'L umiil''i'm ~il' 
{8,L'l~uu~L1tuihumH~>,m1 

~ r n\m1U1J/2559 

rl..:J~tl ...................................... (:?.~ ......................................................... . a•~fl .......................................................... .H."")·······'I···································· r'f',, .~f-i·l--=--._ ,. -. ,_. :;_ !'·;}'~!.-". (U1EJih1~t1 Gry~n'liclfnfl6LLflt\J1~""11LUryry1~n'!icl i5ryiln~clf11fl6) 

n~~~n1~«nJ1u1~~~u1~ 

u%'YI ta1J1~naamlli11J>l ~1n~ (11~1~\J) 

P\2559\1:111\EII\-238 "'"" il•lclu '11"'i" 50\10111"""•ml\£111-2:18 Tab l ~"'•m•O .. oiu ••••rl••'" do< 

~ I
. 

:: ; 1 ~ ·~ I l' ' ~ 
I I• .• • [; r ''l\\ ;, .• : :"'" .. ··I., .. ~ ""-- - • 1!, \ I) J ...-:/I l 

,~L.:::-=--· ',,l • -; _.~· 
~s.fNJiNW:lN;;, Mt·';,_ ;;~-o~t:irro .. LTD. 
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<u1,~11'i~1J>l vhlimFi~1J) 

~'li1\J1fYn11~ ~ LL 1~iltJlJ 
... ... ... .:= .:= ...... ..: , "' , 0 ... 

\J~l;YI ~ml!L~~ tmJ'Jtuu~• ttmm tllltU'J\11\JVl 'J1nl'l 



~nm~ 1 (.i<J) 

~ 
--~~~~\tlt4l:r!~}~ 

~~~!i\Um11Jftm.h~mru 1.6 L!J\ll~ LLli~Vi1~11JL~!J~ 

Fn1!J~ 30 Hz ~~ih.J~~iil'IBil1'111um~lllill'l!lU 
,u <!j CltJ " 

LL"~IJli~Ll'I!JIJli~L>lll!l ~~lJ1(1J~<JVll~ 60 

~1 n ~"' m'ltJ 'l ~ Lii u rh m11J iu11 ~ L Vi<Ju~ L ii lil ~ 1 n 

m'lnol1f1~Lm~m'l~!lvlu~'ti'nml'iv~lil~!l1m\'L~8~ 

~~~o~1mi'LL IJ1Ll11L ~!J'!IiNmm'llm~m~ m8m\'~ 

tJ5u~miJlJ11'l'lnwljlil~ (Trenching) LU~8ULV'i8u 

tl U L n ill 'If 'l ~ 1'\u LL H .j' IJ l1 ~ L Vi !J \J ~ rl !J 1 ,XL ii lil 

Fn1!JLi'l m-118 ~ <1 <11m 'lU'l ~LI1l'l~1~ 1 (rh m1 !J 

.\'mi~L Vi!JU~Liilil~\J~!J~LliLiiu 5 iilll\LIJ\l1'lfitJ1Vi 

(';1~<1 0.197 il1fiu1Vi)) '11Ul1 m'lno~f1~lm~m'l 

Llil8 n 1 'l1-iiLl11 L ~uhJ n <I 1 ,X Lii 1'\ ~ 11!J Lii 8 ;n 8 ~ !J 

mm'lLL11ilft!liJ1mi'Lfi v~ Llil8iirh ~11!Jiua ~ L V'i!lu 

~tJ 'l ~ Liiu1~ 111 v,i\' ~tJ 511~ 1'1 1 !J !J11'\ 'l n 1 'l 

'lllil~ (Trenching) '!l!l~!l1R1'l~l'\~olm~m'l MLLn ' . 

" ~ Af___rnummJ/2559 

li~~!J ........................................................... .1 .. '7"""":::1 .................................... .. 

(u1u5~-J'"Il oi'cyo\'n.,mlmRelLLli"\J"m'Lucycy1o\'n"'ru oi'cyo\'n,.rumREl) 

n~~~n1~~nB1~1~a~u1~ 

'11f!l!JLL<'IIil~U18~!l lm~m1 Lli'1'!1!l~Lrmm'l u~~l'l 

cl''i'uL l-l!J1 ~ll~ L U!lnl'l 'll'i'I1Yi<i11-l'i'U~ lil ~!JilU Lm~n1'l • 
111d II V Jf ... I II I 11.1 

1l'll'\ 1 \JI-l\J1'11\Jl'l mJ<'I 'l1 ~\llll!l m ~8 ~ L 1ll1 n ml 'l1 ~ 

<iJ 1'\ 1 1XiJLif1mJ1~'!1!l~ Lm~n1'l'11UU~ flU'IjiJ'IJ\J!l ~1~ 

~J 1 L<'I!J!J L ~<I 'i'ufl~U(\j l-l1~ Liilil~1 n n1'ltl!Jl1{1~'li!J~ 
' 3 " "1 . ~ L~'l~ n1'l LLl1~'!1LL~~Fn1!J n111-l\J1 \Jn1'li'\1L \J\J~1\J 

'l1!J ii~ n11LLm 'l/U (\! l-l1 \llll !ll'\ 'l ~ V ~ L 1ll1 rl!l<'lf1~ 
.:, ... .... . ... d 

OTi"l!fl f!111J1f!JH~rnay~ 1 n n~ mm m 'ln il IITI §1111 ~ 

~1'\~~~tJmruL ~!llll'\m'liua~L V'i!lum!Jrh LL u~'!i1'!1m 
cl'fJli111L~~o~<l'm • 
\11 'l1~l1!lU~ (IJI11'11 LLll~ ~ LLll{ n'(,l1 ~ tJ n'l ru LLll ~ L ~ ~ !J~<iJ n 'l 

ffi -if1 \Jn1'lrl!JL'1f1~ 1 lX!J8L \J1'1111'11~!J ~L<'I!J!l • • 
\11 n lil~11!J L 'l1'!1!J~'l ~vl'!lu1i~i'l11il !lU m ru ri <11'1f1~ 

'' 
11Xiirl11!JL'l1LlJLn\J 25 n!J/'!I!J. L~<J'IhVlllilLL'l~i\J<'I~LV\!J\J 

~1 n m 'li~ L -ii1-oil n'll <1~ 1 ~U'l 'l'IJ n 

,. 

,. 
~ IJ1?1~(11'lilifiPI11JPI'l~ll.fl!l\J · . ' 

, 'N~tm:'I'I\J~~LL'l,fltl!l~ ,. 

v. r ti'IJU1U\J/2559 

·~~!J .. .. .. . . .. . . . . . . .(2~\) .. . ... . . .. ... . ................... .. 

u~\1\'l Lli\J1~L'lllli!JULiiuVi li1tilil (!J~1~\J) 

~ 7 ---~ .... t 1~ f •7_1~JN~ (\J1,H'I11TI'U'Vl Yhth'I~fl~'U) 
~f;·' '1· . I .t (,,~- 1, ~ . ·~ r.J'Ii1'U1rum1~·nnvrXmJ 
'I' \ ~ • ' ' ' - ·v .. 

(~!_ __ ~: ,_._ -~ . '': . _ ~ J JJ u5,;YI ~iLthJLtJ" Lfl1J~LiJtJ~~ Ull\JvJ LL1JL'U\lL:U''U\'l-;)1fi'~,. ,lt.· 

~-'·--· _ ~---~·.:!,r: 

P\?55?\EL'I\EV..2l8 "'"" &.\11l11 ~~.m, 50\1011...,..1n-mE!r<.Z311 Tab 1 ""'>Mrll .. /!ll_l>,.olaaflo.Q"" 26/207 ,, • 



ol ( ' lli111~'VI 1 lli<J) 

~ 

(D~~~~~1~•1n~u1il1A111A~~n1~ (il1A1~ N 
th~!J1N 5.22 L!J\ll1) 2) ilYnhiLifU'V11~L'lh iH 3 • 
.ffu (D~~~~~1"10bLU1il1R111fl~~n11 (il1R11 B) 

tl~~:u1ru 5.12 L~m) LLfl~ 3) ihuwnmf'i~ ~~ 1 
15 .,J ' 

LLfl~ 2 'l!U Lfi'IJ'VI 1276 (1~~~'111~·10bL\J1il1A1~ 

Lfl~~m~ (mrm B) t11~:u1ru 5.08 L!Jm) •~1Mu 

fl11!Jl1'Uli~LViau Lvhti'u 4.53 4.66 ua~ 4.72 

jjaaL!Jm!iu1Vi m!Jihvi'u (1-1~a 0.179 0.184 LLaz 

0.187 U1/'iu1Vi mm\'1vi'u) ~~DrhhiLiiufi1 

IJ11ll~Ji1Uvl~n<h1 

LLa ~~~a L ti'l au L Vi~ u ti'u Fi 1m Ill~ Ji1 u fl11 !J 

.1-u ll ~ L Vi au L Yl au il~ ti'u ~an~~ 'VI u ~ il il1 !'11 > 

•1ntl~~n1RAru~n,1:Un1,~~~1~«iliJU~~'l!1~ 
..,.,J So 1 ' <!I 

\l\J\J'VI 37(VU'I. 2553) 'D~n1'11\J~A11'111!Jli'Uli~L'VlilU~m 

il1R1'lU'l~L.fl'Vlil1A1~iltiil1f'1'~ ru •~lli1Wl~~o1\J . . ~ 

~1n.,~o-i'ua1~~~mn~111u·ib"m!JffbJL1iu 10Hz 

a:·~-'-~--~;r;;z~~~ ............ :.J#t. .......... <.~~~~~~~~~~~ 
(u1ahi''"ti tl'qjli'n,;rumA6LLa"""li11LU'lJ'lJ1li'n>~ru ll''l!li'n,;rumA6) 

n~1~n11~firl1u1~~~u1~ 

u%''1'1 L~lJ1iiL1l'l<iiltJLiflJy\ ~11l~ (IJ~1~ti) 

P \ZS59\fi.".\EV..2lB "'D• g, bl~ 'Wil" 50\11'111.,.,.,rm\EIA-23a Tab 1 ,.,.,o,'rll&<ol'u ,.,.n..,hulo< 

'It II, 

..... 
~1Ft'ln~1iiflfl1~~11~1(iiu 

' 'ol 
lllln!Z'Vl\Jft~LL1flllil~ 

"' ~ elJala\J/2559 

a~~il ..................................... .(;? .................................................................... . 
ef~· .,,- - ·· · --~.-~- .,~ (lJ14~11TilJYI vhtl15~ri~") 

I·~(';( I '.,\• ·. :·;:I ~'li1lJ1qjn1'l~4LL1~iim.J 
"" ..,_ I II I I ' ::1 \ I, "" " ... 0: .: ., .. "' .. l' .. G ov 
J-;:)L~ :;;M- '.-.. • J j' U'i'\!I'VI ,ll'tllJLtla Ltltl'\IL'Um-l mJ'U(;'J LLl.IL'U'JUJ\JVI ';J1nVI 

~5[" '• '"' i> '' '1 lT') -----·-· __ ,_ .. _ 
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d ( ' \li1~HVJ 1 Vlil) 

~~·· ... iLJ. .. a 

'hnVi (;,'i~ 0.197 ii'1fhnVi) 11u'i1 it'u~~~~!l 
ll'l ~ ~ n1 ~~ Fi 1 m11Jll uat L Vi Du~ tfi ~~ u• 1nm~ 
rimt~1~LI'l~~m~D~1utnruoiiml>l'lJi1U tii'~Ju Fi1m11J 
.v "'' d.,. .:: "i 
i'l Ui'l• L l'Hl\J'VI Ln ~ 'J 1 n~1 \J L i'l1 L '!JIJ '!I !l~ bl'l'H n1 ~ 

ii~ 1JJriv 1 !\'tn~m11JL~vmv~Dmm'l-ih~ tFiv~ 
uvn<J1nJu 'l1n~11n1'lA1\J1ru~M Ldmh!!1 

L tJ'i VU L Vi V U'l•tii'u ~ 1\ m t 'VIU ~ !l 1'1 \J LL 1\ t U11'11 ~ 

~~tl\jni'l{1~mmnruoii~Li'lu~111~v Whiffin LL11~ 

Leonard (1971) l1Ul1 mtmt'VIUI>i!l!JIJ1:t6tfuv~ . ' 
1 u ~ ~ tii'u~ Li'iu 1 t/1 til~. • {u { 1i ~ ~ • tilmi' 11'1111J 

' 
iu<~•L Vivuti'lu 1 tiD~1~I>im ~m•~i~n'l11'11qj ri1u 

~a m• 'VIU ~!l lm ~i'l{1~!l11'11'll1Ul1!l v 1 u'l~ tii'uffi!J 
' 

ft~~<~m•'VIU/1'1111JL~V'11V~!l Lm~11{1~'VInt/'l•LI1'VI • 
(i~~~ tii'u 1!J L~ V ~Iii ill'\1 11J L~ V'11 V~'J ~ L fi ~ ~\Jtl Uil11'11~ 

-vi'11t1 ;,'lalm~i'I{1~'V11~i'lmill>lvm'l!J l~v!J11>l'l)i1\J 

'lim Whiffin LL11~ Leonard (1971) rh;,u~1!\''l•tii'u 

"' -:;tf ;.:/ D n\Jala\J/2559 
"'~" ............................................................ J .. q ........ ;:t. ...................................... . 

(\J1aih11llll IT''l)li'n,.nil11AoLL""\J1,~11LU'lJ'lJ1li'n,ru IT''l)li'n,.rumAa) 

n~~~n1~~~B1u1~~~U1~ 

u%~ L"\J1~n••mJLiiiJ~ ~1n~ (!J>n,\J) 

P \2SS9\m\Eih-2la ~· il-< Wt" ~l.m. SO\IImW'III•m1\£V..13B Tob 1 u.,.•m•il<H~ "'""n.,.f., ~oc 

~~~ ... '""'·~·.i\ ''";;;_ ,,,.,.,.h 
~ ·\r ,. '\...:: 

~ ~d"f ~'\':.{·I, '.!~: 
;J fi. '· I, l _./ ! ~·I 

-- ,,( ~ ~ _j 
~ s. El'<v!~~= _.:[" ~ :1.t.l.~.it.,tti" 1.m. 
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' 
~~~101~~~~1~~,1~ijDU 

·~~~01~!1Uit~LL1~flD~ 

"' v u "'"" .............................. (2..¥............ n\Jma\J/2559 . ................................... . 

(u""11'i'1J~ vh!imfi~uJ 

~'li1tncynT'i~-311.1!11~fllJ 
.. U .. 0:: 0:: "" ... ..: ~ tJ ~ G ... 

U11!t'\tllil!Ltl1JL'tl~ Ltltl"JL\JEJ'S'I LLtl'UVI LL:UL\J'iH11'UVI ~1nlil t.• ~ .. 

" .• 



d ' 
911~1~'1'1 1 (\ileJ) 

~ . '" 'l • r""-· .. "'"'~r-~c.-, .. , ., !R:!'i t'\~-~~. .. ~\ · .-tJll'·l"' .. ~.,~~~~.,....,,..,.x "•1 .. .¥ ,.\·~>"·v , . ·" , . .... yif(;l.\'\'1· 

~. hJ 'YI~il1rml'l·i'l,'Yl1~l'lmu111~ m~IJ'Ij1uL1vu 
~.1u~n~u~LL~~L'YimudJuLLuu Plaster (ibu~l'!!J 

~n~u m1v J1 u~~1~~"1l 1umw~~u~; 
~1L 'YI1111\JLL uuiil1l"v1~\JII~ Hl'i'um11JL~V"v1l~ L Yi v' 
L~nU<JV ~~1LYhfiu 5.00 !J!J.fi\Jl.yj (0.197 if1/ 

'iu1Yil LL~~ L~m \J~vuLYivunum>\'u~~n:>~'YIU~il 

~~\J~nl'l-i'1~1111!J!J11>1~~1\J DIN 4510 (1986) 'YIU-il . ~ 

LL ~,.1-ul'!~ L Viuu~l'i1u1ruhi hh iJu<i'um1 mLiiLL~ 

~~\J~nl'!'i''"~LtilLLri {Ancient Building) lVJ~!J1Vl~J!1U 
~il~ DIN 4150 (1986) ri1"v1\JVJL\X'IJU1Vlm1!J 

.1-ul'!~ L Yiuu~~ ~~m~'Ylu~v~~\Ja nl'!{"jjri1L vhnu • 
s.oo !J!J.!iu1Vi (0.197 ii'1/'iu1Vi) lV1~111nm~ 
.l1HiiJ11~l'I\J1!J 'YIU-il ~~\J~nl'l-i'Wih'L~~' • 
1 ui1~'Yl" ~1~ 1 jj m ~1 oif\J~~ 1~'11\JL iJuv1~ 1~1ii 

~ 

LL~~il1!'11~~il\Jm111 

~~~" ...................................... 4/.h ..... J ... ~~-~~~~~~~~-9 
(u1vih"i'.,nlli'qJiin>rrumR6LL~•u~<~11LU()IqJ1iim;ru li'qJiin>rrumRu) 

n~~~n11~~~1u1~a~u1~ 

~ " t'ily' :,_:;, '"~~- ··~~·~ 
f• \' 

1
, ·~ I ~cc,n·\'" f:'~·.--:-~,, 1 ~. ·~ if' ',,i ., .-. _. ~: ~\ 

u%''11 L~IJ1iiL1~~mJurmi 1!11i'• (mn~\J) 
I"" - L l . - ·.ff -· p .__;;;;,; ; ~ .,; ..._.,, .. ,# ~ 

~ S. fti7ii'Nil~l~l~ & 't-it.t _.,,~fi.,:N1l 'J.,UO. 

P\2SS!I'\E.,.\EMlR ,~ .. {1-o 'Wl11 'f1'J'ivl50\o011'1<>1Vt'mi'IEIA-2JB T"b I ""'1n1nJ .. fl'u •o.mied'\1 <:lac 29/207 
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.,.. -~ . 

... 

v ,.------- . n\J"l"u/2559 

~~~" ............. .. (2r.}.0 . ................. , ............. .. 
<u,.m1n\JI'i vhtil><A~\J) 

~'li11J1qJnl~~~Ln•li'u!J 
U~~l'l oijL511Lm1 L~tJ~dj~~'l mmVi LL11L'U<;JU.i\n1-:i1fi'~ 



d ' 
\ll1')"1~'1'1 1 (M<J) 

flmwm~o'iiUffi/Jff7U 

16'f.~~ 
~~ 

...Co..o ...... 

n1-lL'I'Il1!Jl-11\Jm ~finl;llJ~ll111!1'1'11-lG11lJ1'1'1VlLLUU 

~11U~~nm.1<i'1tl1 Alluvial Deposit (Qa) ~Ln~ 

~1nm 1ll~li!Jili'1'llil-l~~nilu<i'11h if1111~~1~-l~L Du . ' 
0 0 ""' ... "" ' ~ ... 

m1~~1nfi1u1 m1~ ~'ULI-I'U~1 ""~~u11u 'll-lmnru 

vi' -l n~ 11 iJ1!111i 'I'l-l 11mn 1'1'11-lG'HUi '1'1 ~1~ 1i A11!Jil1 fi' 1\! 

LL.iil~1·1~ ~.d1um1nm'lf1•~~1i m1~~~w~nru 
.d I V of Q ..1 I V 

'1'1 ~ ~n m'l1 1-l Lll1 L 'II~"": Ji1'U,1 n """m nom n illl'l1-l 

1~Uu111G11ru'lfli1FJ L'liu 'Vi!l1•U1vtl1 Uill-1U1-ltl1 • 
''"•1•uuu1u~tl1L~V LDui11u ~•n~m1!Jnm'l-i'1• 
i/1 -l mi 1Tii•li 1 fl ~ il ~ Lil\11 ~111 VL 'U ~'U~ rl illlf1-l • 
d I I U ...... 

~•fl1m1 ~ ~ n 1 ~ '1'1 u ~ il" n ~;ru ~'1'11-lG1 ru1V1 ~ 1 LL" ~ 

G1ru<i'ruJl1'U 1~v11!J 1 u1:1ii'u~1 

• il ~ u~ L 1 ru LL'll1-ll1>~ 1 'li'U-l • 
L'li~Fl"il-lL~V m-lL'I'Il1!JI-11'Um if~il~L'Uil~1'U'II~~'U 

• OJ OJ , 

Guu'l (Than Buri series: Tb) Ln~111n~~nilutl1 
' . ' . 

'1'1~ '" "" :1h n~il V\111! 1VJUfi!Jil ~uuVi 11 ull1111 ~ '" 

tl\J~l~U/2559 
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1111~1~\'1 1 (_,B) 

~ 
Me !Milun!llii.ir'~~li ii..r. ;(lf!lfi 

~~~ .. ,~ 

1.i'LLri n~1lil1f'l1,l11ru'll~ (L'Iill ~~ 2 .flu R1~11~~ ' . 
1.1-l'ufi 11 ~ .ru Lii u,,11JL1J'Ih~th ~IJ 1ru 7 5.5 9-

79.59 dB(A) ft1u~uYl~~liiill'l1,olluYiM11i11.i'ttri 
ill111l'ltll'ul'l1iiL'Ih .,, 3 .flu 1'11~11~~1,;'-i'ufil,~vi'u • 
l~U~,11lLu'li·mJ,~u1ru 72.31-79.08 dB(A) Lta~ 

' 
.... .., .., .., .... ' 

U1Un1U~l1nfl1~U'!J1~L~U~ L'IJU '1U • 
.: o Jfo:J.:v:: 

LnU'lJiH '1U\'11F/111H.'I~il1~!1U\'l L\JUmJ 111l\'l' 

lf'l 1 ,m,li\ il' ~ li'~•b~11ih 1 iili~ nmflu 1n 11 L~ U'\'111U • 
1 ULL~~~R~,v\ilnmhJa~1,Lfl\JL 1~1vi''n~11 (17.00 u.) 

1!Juflun11 1-i'u •hu1u1ufl1Yi~~LL~~-i'ul1~~ 

un.U~qn,1~ilnmiila~,,1u~uvilm~m, 

thu~nil1AU ~~ 1 ~a~ 2 .flu La'llvi 1276 mwh n~m11JviV1~rliJLiiLii~~an1~\'IUollULiiv' t'liu 'lU 

~~1.1-i'ufi1,~.rutilv~111J1u'li1'th~1l1ru74.20- Iii~ 1a L~U1 nii' LLll~L~iliJLll'>~~ t1'1ulii'u •hLilunT> 

76.54 dB(A) ii1u~uviililuh11.i'ttri fl1tmL'ivu 1u•tbma1nm,-Ju (8.00-17.00 u.) 

.,, 3 .flu tm'iuu'iiu11un~1n'!l'n •~1,;'-i'uril,~.ru - ri1!1u~1iili-i'ut'.11J1nil~~1~>11LihJ'1uriil~~1~r,-i/,m11 • • 
Lilv~~1ni'i1Jn111Jn1,riil~~1~ilu1utnru'lhnmfj1U1 t1'1ur1 Metal Sheet ~~~~u Metal Sheet t1'luu~u . ~ 

:: .,:..,t, oOj .., ....... ::d.ool 
\'l~'>ll.l~ L 11a nl'l~lun1 ~u1un1, ~~ ~ il\J nuaul.l ~~uu~~l.l 
' .... ~ ... ' .., ..t .., ::; 
~,,~~UUJ~'D1l'illnn~nmJm?mJil'iW'!'l~!1Jll~l1.1 

J '[ .., ' J( ""'""' ' t 2-8 (n1'il!!UJHil11'l 11-u11 11u\'l~~~il m,m, 
~~ '.1 1J 1'1 iJ f'i 1 1 ~ vl \J L ii U ~, 11J Yi1.i' -i'-u L fi U L n llJ '7\ 

l.l1mJi1UF/111JUllfl~llUil111-i'U1Jllfi,l'l1'LilV~~11J 

u1~n1~Rru~n,,1Jn11~~LL1~1ifl1JLLI.i~'i11~LLll~ 

~rul'll.IU~L Viu-uL~v~ Mn-uLL~uL ..,~nm11J11u1 1.59 

iia~Ll.l~, Ylil!'lrui'!IJUiilum,a~\'lflu,~lii'utilu'Yi\'1~~ 
' ' 

~1ua,1.i'trhn-u 37 dB(A) i'h~ii'~1n Beranek, L. 

L. 1971. Noise and Vibration Control. McGraw­

Hill, New York, N. Y. tVJu~~~~#~ Metal Sheet 

~tl 41 

IJ1911011fi!ll111lfl11.'ilfli!U ' 

\'IM1ZVIU~~LL1f!fti)ll . 

~"' •. 

• 

Q .Jf do 1 Q1V o U1L111Jl1U\'lfliJU '.11 1 ~~1U ~JLLn 

h'L~uu'iiu'>lvn~•n~!ln t~uih~u~li1' 
~1n~uffim,nwth~1J11lJ 210 L1l~1 

- 'li"t.,1L~!Jtt~~Ji1U,1n ,,u1m"'l~1~ 

ami:l~um1!J LL~~,,u~mLiii,mu1u . 
~,·~1~ 1 f'l-i'.Vt~iJU 

..; ~ L £__.; fi\mlV\J/2559 
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(ijTm~ 1 (~B) 

,.-~ 
~~~ 

~ ~i\r_:.i>;;'~!l':ui\ t.li!i ·.~;..'1j;\l'; 
. ..... ,.p_.Jdt ~f..~ 

World Bank Environmental Guidelines l'ln1\1U~~1 

llhMu 70 dB(A) 1~~ ~u~~~l'iil'Vl1~1>'fluVil'lmilil 

1JJ~~ri n~IJil1Al'l!11ru'IJ6 (~'lh) ~~ 2 ~u m~-i1 
~~ 1J\furil'l ~~u ~ ~~~'i11J 1u'li" th~IJ1ru 7 6. 73-

92.02 dB(A) ri1u~u~~~l'ill'Vl1~Ji1UVii'ILJilJI~~ri 

ll!11{'Vl~iiu'Vl111~'1h iN 3 ~u m~-i1~~1Jifu~Tl~~u • 
~i1~"11JLU'Ib~th~mru 76.71-91.50 dB(A) ~~a~ 

V <OJ U ~ d I 

u1U!10ll11'1~ ~~ 1 ~~a~ 2 'llu ~a'll'Vl 1276 mm1 

~~ 1vi'fu~1'i ~~u~~~"11J 1u'li1,tl'l~mru 7 6.58-

88.87 dB(A) ri1u~u~iluul111lJit~ri ll1m'i~~~U 

iN 3 ~u h~~~~u'iiu11~n~1n~!i'n ~~lvi'fu~1'i~~u • 
~ l1 ~"1 n n~ n'l'iiJ nl'i ri lll'1 { 1~ll ~ 1 u ~ n ru 'l'iiJ 11'1 'i~11J "1 . ~ 

Vl~\11J~ 
' .... .... "" ' "' d .... ~ 
A17~~~~~ilE!{D!Jl!1no~m'iiJm'inmm1m~mJ'IllJ 

,:;; ... V I ) I ..r ..I 
2-8 (~1\J~O\Jfi11!Jb'jf/117Vfl\Lli~I'I0\~0~ 'VIU11 \1\J'Vl 

~ l'll'illL~'i~m'i~~l11JI'I ii~1'i~Jim~~''11Jffivi'fu~i\u 
~nru'l'iml'l'iJi1Ufi11!J\lllll~Jl'ml1l1fuiJavh;'Vl1~~l1~~ 

, - ,t-/ j.___,VlVU/2559 

a'~" ............................................................ ./ ..... 7 ........ ~ .................................. . 

., 

~~ 6 ~IJI'I'i li1~~1m~U1'1lll\Jll1Al'l!1nmii'm 
... ... ""' Jt d'i 

1.5 UJI'I'i 'Vl1"il1U'Vlm\1Uil'llll~Vi\J'VILR'i~01'i ~~ll~ .. 
~~;],.;'1 Metal Sheet <1~ 7.2 ~IJI'I'i li1~~1mLU1'1Jil\J • 
mm'll1'0ll1ii'mi'lu'l~E!~ 1.5 ~IJI'I'i 'Vl1~11i'1uYil'l11>i'll<N 
.Kdr .... ~:; 
'VIU'Vl•~"m'l ~~a~l'll'll'l~'i1 Metal Sheet ~~ 6 ~IJI>I'i • 

... d... ... ... .... .... .... 
U'i nru ~~ m~ 'lli'I'Vli'IUI'I1U'Vll'll'l~1u~n ~~a~'Vli'II'I~1Ulllln 

~ ~u1-ii'lum>u~ il'lliJ~u~~iln~ m>IJ m>rill~{1 ~m> 

vi1Ji1U'i10U~nru~u 1 LLll~n1'i~lJLR'i~~{1~U'lnru . 
'li'u 2 

ri111u~ 1 1\'il o 11 ii ~ v\', ~~~wi'u ~a~~~ <111J 1 'i m ~ ~ lllJ EY 1 ~ 
1Ji Ll'l~llll'l~tl11J1Hiil111fuvi1~~~wi'u~li~~ ~ll ~~;iu 

' 
Metal Sheet ~i'lu~~;iu~\1~o~;i1um~u1Um'i~fliillu 

nuliiliJ .r~Ju ~~ilf!ru~IJu~ ~Vi ~u~fi~~ 1Ji nu~~;ium~ n 

fi111Jl1U1 1.59 ilaii~IJI'I'i ~iif!ru~IJuii1un1'ill~'VlllU 

'l~lii'u~l1~~~'Vl"~;i1u<"1Ji~vhti'u 37 dB(A) il"li~~1n 
Beranek, L. L. 1971. Noise and Vibration Control. 

McGraw-Hill, New York, N. Y. ~fi111J~~~h~IJ10J 

• ~~ " ,.. .... 
llam~'l'luil~ ~~ 1flilillJ 

~ numvU/2559 

a'~" ................................... (.2 ........................................................................ .. 
(1J1VG'i'i'ilnlii'llil'n>lrumAVLLllt1J1'~11LUtyty1il'n,mlG'tyi\'n>Jru/11AV) 

n~~~n1~~~fl1u1~ft~U1~ 

u~,;YI L~U1~naam.JLiiu>l ~1nl'l (~>n'llu) 

~
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I
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lli
'o - iii' ; '' '. ''/ - ·~ I! '• I . -~--''/I~ ,I :. , " . ' ~I ---- .J_J 

(ul'm1~u>l i'hiim~ou) 

~'li1u1 '11 011~ "nl'lil' D~ 
u~~VI iih·€h.nv~ LihJ~b.UEJ~-.l mnJ~ U1lL'UiilLU't.lvl ~1ri'V1 ••• 

I'\2>5!1\EVI\EI'o-.2J.! L..a< VI b.lll q~ ~""""''rm\EV..2SD Tob I ~-..>m>~oool'u. ,..,.,;,;,._<lot 64/207 
~ . 

,, 



lll1~1~~ 1 (vlil) 

~ 
~~ 

-.. A 0 • < • 

Gmii f'Bi4'UB."llf&W:~: 1:1r~J .1tf'"$'r« 

World Bank Environmental GuideUnes ~ti1111.1~~1 

1-il!J~nu 70 dB(A) 1(l!V ~1.!~~(lll1i!J'VI1~Ji1Ui1PI~l1ilu 

1r'fmi n~um~1wnru'Uv L'ihl ?!~ 2 .ffu fi1(lll1~~1r'f'l'u ' . 
(~11 ~ 1'\'u Lil v~11111 mh~tl1~111 ru 81.60-97. o 1 

dB(A) li 11.1 lf 1.1 ~ ~ (ll l1i u \'11 ~ ~>'ilu i1 P11,] 1 Jf LL ri 

!lvn{'VI~ifu'VI111~·~h ?!~ 3 .ffu m~1Til~11>1-l'u~11~iiu • 
LiiV~11111u•ib~tJ1~111UJ 81.58-96.49 dB(A) L~ll~ . ' 

uwwnmFiv ~~ 1 ~~ll~ 2 'i'u ~ll'liVi 1276 m~11 

• ~ 11>1 'l'uFi 11 ~1'\'u Lii v~11lJ twli1~tl1~ lJ1ru 81.44-

93.86 dB(A) li1ulfu~tiuu111111>i'~~ri m~m'ivu 
l1~ 3 .ffu h~L'iau'iiu11anH1n~!ln ~~1MuFi11~iiu • 
~ii v ~il1 nii il m 1lJ n11 ri ul1-l' 1~tl ~1 u ~ n ru'l1111 m ~1u 1 . ~ 

tJ(lli\' !llJ~U~~~ ii iln>111m1ri u?i-l'1~ (m1~u 1m~?l-l' 1~) 
~riu111~n~~iiv~l'i'~1uu~nru.ffu 3·8 'll!l~nTlnll?i-l'1~ 
!)1~11 

ti 1\11.1(1\ 111 m1ri lll1-l' 1~ 1u.ff U(lltJU nmil u~11.!L~ll~ (l\ m~ ~ ~ 

l'i1~ ilum11ul1!l~iJ~mv 1um~111(lla'i'l1VJ ti'u~~ v~~ i'lu 

~!lun'i(ll (Dense Concrete) f111lJ\1U111iullan11 4 if. 
dQ ~. u ~ d ' '. 
\'Ill f1 UJl11lU (ll L1.!n11ll~'VI!l1.!1~(l!UL?I V~\'1\'l~ll ~ 11.!ll~ ~~ 

' ' 

~vhti'u 40 dB(A) !i1~~~il1n FHWA Federal Highway 

Administration 

~ ~ vf~ ~ u~1!JU !l1 m 1 Jf 1 vi~ 1 ~ u u 1-Hi m\' 1 ~ ~~ ~ tJ 

Precast Concrete ~1nh~~11.!~f1111l\11.!1LLll~L?I~lJ 

Vi-mil~ ~ ...,~ n (ll11l~'i P\1 n'l 1~ 1 ~?1-l' 1~ rl1u1ru11\ ~ !lll ~ 

1m~ n11~ ~rh\1\J(l\ 111~ m1mu~ u~vm~1U'llll~ ~llm~'VIu~>'hu~ull~llll~~~ll~~ilv~~1n m1rhJ?1-l'1~ 
' ' 

~~v~~~ull(ll~llm~'VIui>l1u~~v~~~'l'u~ilv~~~t.H'u . 1um11iiL~~u~~~uun'i(ll 11~m~v~m1~1(llum~ml\'u • 
- 3 ' o3 A 'tJ (li~U LLll~ <lJ~\J1U~nu' 

~ •. 

•' ll1A~n1~i\tllfl1lllll1'lil!JllU 

Nlln1~'VI'U~~L(1Jii\'ll~ 
> ' 

. ., 
•> 

" }f_J -£fum"IJ/2559 

ll'~ll ····························································¥···:?······································ 
(\J1v6·r)\'lltf 5ry~n'rln1111fl6~~a:a.n.,~11LtlqjqJ1ft'n'=fn1 Gcyftn'l!lclrnfl~) w.:-1~5\ .. -"~"",0~,. ·~,Jl'!J~ 

t:;· , ( ~~-l~ 
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n~~~n1~~~B1u1~~~u1~ 

u%'11 lftU1~L1~~mJLiiuYi ~1n• (U>I1~u) 

~'li1'1..11qJn1 'j~~ LL 1Vt"m.J 
1
·-11 

.·, I •\' )' ·• . .. , . I. 
I, f ,· ~· 
~ 10. 

tJ~~Vl ~LihmH'l Lfl'LJ~Lil~~~ LLtJ'UvJ mJL'LJ"iJLll'LJ"tl \11fi'V~ 
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m'>1~Vi 1 (lilt~) 

~~~ 
~~ 

t.i\t.l'i>1'1tliii>t~l>·:J.\:.'i· fl.~~ J(l!"'l:i. 
. .,..._~ H·IC.~ .~'! l\~f'},r! if Y,~'' 

' ~ "' ' 
•ih~~1lLU'\.I'll Metal Sheet 'll~LL~\J Metal Sheet 

Li'luLL~UL,~n~~1um~mum~LR~~unuaillJ ~~11u 

~ ~ij ~ ruamYi\i LVI ~u Lfi ~~ 11'1 n u ~~~\JL ,~ nm1lJ ~\J1 
' 
""' ""' ..lo:t ...... , ... 9 

1.59 lJ~l'IL!llil'l 'lllJfltlli1lJUiil L\Jn1~~1il\'ltlW~IiiUL'W~ 
' 

~\'1~~~1\Jl'l~11'i'L·vhnu 37 dB(A) ll'1~ii~'il1n Beranek, 

L. L. 1971. Noise and Vibration Control McGraw­

Hill, New York, N. Y. 11i1Vi\ilil~~~l Metal Sheet 

i1~ 6 LlJ!il1 Vll,'\J1nLL\Jl'lltlUtl1R1~'t1ntl1~VLtJ\J • 
... ... ... Jt Jr 

~~~~ 1.5 L!Jiil'l '111~1i11\J\'ll'IL,\Jtl'lltl~l1\J'IIIm~n1~ .. 
LL~~i\ilill'i'~-i'• Metal Sheet ~~ 7.2 LlJm li1~'il1n 

LL\Jl'lltlU~1R1~'t1nt!1~VLtJ\J~~V~ 1.5 LlJiil~ 

'111~1'i'1U~l'l11'i''llt!~~\Jvi'lm~n1'l LLl'l~~lil~~~l Metal 

Sheet <!~ 6 LlJ!il1 U~LltiiLL\JlL'lllil~iiU~1\J • 
~l'llil~-i'ulilmL~~~l'llil~-i'umJn L ~81 iilum~iliiii'it!lJ 
.r ddoet... I V 0 q 

l1\JVI'IIlJn'ilnl>lJn1'lnml~1~n1~Vl1Jl1U~1nu~Llru 

.flu 1 LL~~m~~u1m~a~1~u1nru.flu 2 

• :i!--1 -i-1 numvu/2559 

~'~~ ............................................................. r¢! .. 7 ..................................... .. 
('IJ1f.iG"i1\ilJ.J 5qJ~n'l!lclmf16lu\::'IJ1~ri11Ltrrycy1ftn'I!IW 5(l!ftn'l!lohnfl6) 

n"i"i~n1"i~~rl1'1J1~fi~'IJ1~ 

u%'1'1 L~\J1~n~~uthli'u'li 1hnlil (lJ\11'11\J) 

P IZ5!i'I\EV..Itlf>-2l8 "'"" iit u.tu q~ SO\oOnmrooilm\E""2lll Toll 1 u,.,•rn•llMII'u ••••lioof,..dac: 

Rtllli!Jmlliliii'ii'uLl'i~~ L'liu 1hJ~lJ Li'lul'i'u ' . 
~Iii L 1~1<i1, -i'u ii '\! m ~ lJ ri ~a ~1~ 1 '!\' L, m ~ alJ 1lil ~ 

,iim~v~m~ 1'1i'LR~N~m t~1.JmruYlL i'luLL,.J~rilL iliii 
' 

Lilv'Lif''II~BlJ1 nu 

i\i Iii ~~!JD n ~ ru Yl'li1 v l'llil ~ ~ ~ U m 1lJ Lif ~ 'li!J ~ Lil ~ ~ lil1lJ 
0 0 ... U U ... I A I 

mLL\J~\J1'li!J~U'l1;'1l~~~lil L'II\J n1'lLi1'llJLL~\J~1~ . . 

nuiu a~ L Vi tl \J L 'li' 111.Jv(ji1 \J'li!J~ L R ~ tl ~ ~ n 'l vh ~ \J 

LL ,.1~ rilL illil Lilv~L ¥it~~ Iii m'liuli'NLL~ ~~m ~l'i'uLilv~ 

Lif~'lumu 

n1,\JiillJ11il'ln1~UiiiLR~tl~~~n~/L~~tl~V\Jili~1lJ1-if~1\J 

,~!J 1u'li•~'ti'mLl'l~~lilthv "n1ru1LifULR~tJ~vulii'llru~ 

1 J(.,J, ... d ... 
'\J!Jiil'l~" 111V \Jl1\J\'ln1lll'l1~LWfll'llill11l~LliV~'\J1n 

d < 
Lmmvulil 

~ 1i11.J~~ ml'l'l~ ~~ L •~11 um1rit~a~1~ lm~m'l l•w 

d.,; v ... 1"'d... ... 
LLMI~ L 1m 'IlL 'llJ~1 \J'\J\J n'l ~ m~\J~Iil~ 1 \J 1'1llill\J,\J1 
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lJ1,1il~n1~M.IIIililJPI~:l~flllti 

·~o~an~=~u~~\C1fi~!Jll 

(J ".! -. 
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L-ii1lJ111u1un1~~'~~'~1lJI-1li'n11'1niiUJ~ LdDihm>lJm> . ' 
rl il11{ 1~ Lfl'l~f11'lLLa1L11~il \Jt~J'1Lii ~l-1~il,_j' 1.f\'~ 

l'lf1ff1~il~LU~!i'n!'IU~1\J 1vi'LLn J'1LftVLLlltl'l•f1il1J~fl1~ • 
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n11~n11qflrl1u1~~~~1~ 
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m1m1Jumi'ILLlltvh~ (pH) ~1ffiil~ (BOD) 

111'lLL'II1U~il~ (Suspended Solids) -B'a1vlvf 

(Sulfide) 111'l~~•m~1ii~~l-1lJI'I (Total 

Dissolved Solids) l'ltf1il1JI-1Uf1 (Settleable 

Solids) 1 'IIJJ\JLmtJ1JJU (Fat, Grease & Oil) 

V t'' fi'lJV1~U/2559 
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~~~llalJ::tllloWJJIJ~~ 

3.33 m>1~LlJm ll~!l0rl11lJ~tl~~lJ1ru 5.00 
" ... .... <::: d. 

1JnU1f'lnLlJill1 (~~1'111lJ~~nmnu'Vl 1.50 LlJm) 

U tJQ al :; J Q ,$ 
il1lJ 1~mu~~u ~lJ1UJ'!IV~lJ~ w !l~'Vl~'VIlJ ~'VILn mnJ • 
~1nt~~~m~1!iftl~~lJ1ru 3 -i'u t~~ri1u!\'n'!IV~LL,r~ 

~~li'~lli'~!l~'!IV~<i1'VI~U'U~~~1'liL~~'!I\J1~ 200 i\~1 . 
li1U1\J 3 5~ LL~~\)~Ii\~!l~'!IV~li1'VI~U'!IV~ll\JI'mV 

'!IU1~ 200 lim li1u1u 1 11'~ t~vlm~m~~~<\'1~ 

~1~11lJ~~ll1~,rv~!\'n'!lv~~1lJt1~1~U!l~~tl~1~~~ 

~. ·". .r, 1 m~ Lvmm1lJll~!l1~LL11~utl~num~<~~liiJL'II!l•~~ 

t~~onmmmLuu1Vii1~1'~~u1ml1~ll~~um»~U1vtl1 . 
'11nn1'liK1-l~a.:~~n"UEJ:::'l11lli1~'l:::uuti1U~'Li1LaEJ 

~1lJ'!I!l~ LA>~ m~L ~m.hu~ 1 mvi'm!JlJ1 mJpUJ1~~ 

~il1 tl <i1uVfil 'Wn'll v~ ~ ~:cru 1ut1~~ !(Jil~ 11 L Yl!l 

U!l~ nUVJI'I\Jl)~1~ n~UL llilu LL~ ~~~ljj1'VI~ 1!Jh\\ ii1 

1 tlf!~Vfil~!\'n'!lv~ 

• 'X--1 ):...,( Dmvu/2559 

!l'~" ........................................................... ..!. .. ?·········;,?··································· 
('U1U5'l1anf 6'ty~n,;uffnflti'LLattJ1-1"'11Lt111!ty1a'n'l!tnf Gcya'n'ljo1Il1flti') 

n'l'l~n11~~91'U1~a-1'U1~ 

1J;~VI Lfl\J10lL1!l!l1JtJL1fu>l li11'l• (lJ>n~U) 

P\ZS59\EV.\EIA.-2J8 •~•• ,;., hllu <nu'IYI50\01,....,.,.,mfiEIA.-2J8 T.ob 2 ,.,n,..,.ol'u "u•ohdlun"do< 
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~!lU 

!!1 m~hi'iJ ~:jj~ L ~!lUll~ n\1 LLlJ~~~ 1~ 1 t~ ~ LUjj1 ~ 
•• "1ti"'l' 1;' LLlJMii1ULL~~'VI\j'VllJn.~L '!11 Blf'IV b \J'Vl!l~~U1~\J1 

LL~~ !l!l n"il1mi !J~ ~ U1 ~J 1 L if 11 U'U ~ fl V'!l V ~ 1 \J,r !J~ 
' ' 

~n"UEJ::: 

lJ1~~n1lll~UiiJ11YlJijNt!V 
.... ... J{ ..,.1 ... ' ... "" !I 1 - ~~U~n1~'ll!l'!11V'!IV~~ 'liL~~~~'V111~~jjn!l1riV \J • 
t~~~m~nu~~u~v'!l~~~'liL~otl~~mru 1 L~mJ!A~' 

lJ1~~mliflD1~~~ti~Q!l 

ti~~~1\JLVf<hun~1\JL'!I~Ao!l~LL'IVLif1lJ1~UL'I~n!lU~1n 

ll~LnuL'I~n!lu1tlri11i'~l'!n1 30 -i'u 'VI~!li'I11Jilll1jj 

m~1ii~1u~'h 

.. ~ ~.J1in,t;'Vlu~~ Ln'!liil.ll 
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F11'i"1~~ 2 (~il) 

~ 
~.a... ' ... "' ~ t _1 

tl&>~ ti>¥J!.1!Sl!'Jlll\l.ll Will ,ii.'f"' 

218.88 ~U.!J./llJ ii~1UL<J~~1mnm~ A ~~~t 

a1m1 B ~-u1~~uu1hu~whnu 250 ii<~~n-i'lJ/~m 

LLft::d1fl1U1a~J,~.:JElan~1n1:::uuthU't'lLvhn'u 20 

iial\n-i'lJ/~m ~"llJ~1iTia~~1n1X<m1n'llv~~-u11~Uu 

thulil~vhnu 1,5oo iilll\n-i'lJ/~m ~~il~ii~1Ul<J~ 
v v 

1hVi~<l<l0~1nitUU\hUiii~Vhnu 20 iJ<J~n-i'lJ/~Iil1 
.,f cl I ~ ce' 
'11 ~!J fH\Jin\1~ 1\J!J1\il ~li1\J\J 1\N\11n fllF\11\h ~ LiWI '!1. . ~ 

(ii'\l11J"llJ1X<J~!\'nmPI'v~~ul'i 100 ii~ 500 1XB~) lii1!J 

\J-;~m~m~vm~YI-i'wmmB11!J'!I1~LL~~~~L~"l~if<JlJ 

vt~. 2548 ~<J ii~1Ul<J~Liiu 30 lJn/il. Llilmhi\'~ 
'li<J~ lm~m111~iim~l'i•uu11 \J1-iiu1~ 1v'llu1um1 

L 1XJ1 vl\J l,ju~mlJ~lJ~~ L ~ V"l.ff\J~ 1~ l1"JlJ~ L V!a<J . . 
~~1~U1V~~il~~<l1~U1VU1~1G11W~~1\JVIU1 

lm~m1 ~~ffiu~1uummB~~~LiJuli•uHmm~ 
vh 11XiJmmrun1'11ilLVI\J~Ln~:fflJL~1flU 5.712 ilU.lJ. 

il~VI1.J/1u l'i"Juu1lJ1ru Aerosol ~~nlil~1nm'i~~lJ 

v- £__; nuu1uwz559 

-~~" ............ "''•" ........................................ .1.¥-····?······· .. ·························· 
('U1VG'i1~ti fiqJ~n'l!tcln1fle1Lm~'U1,un1LU(l!qJ~n'l!tcl 5tyftn'I::!Wfl1flfi) 

n'i'i~n1'i~~U1u1~~~u1~ 

u'lll'Yl L~u1~L1aamJL>:iu-.1 ~1n~ (lJ>mu) 

P\23S9\EIO.\EIA-Z311 "'"" V.Wlu '!l'i'l~ SO\I'1110illft1m'I\EIA-2'8 Tob 2 ~1011Mrll&<ofu , ... ,;.,.,;um1.do< 

(1) ri•umm1 A LL~~B1Fm B H~~uuu1uliiJ1~~v 
'llil Iii Iii~ n <J\J d ~ LL uumu~lJ\J1W Llil V<J<J n LL uuH 

l'l1lJ1>ma~-i'uJ1Liiv1~~~~1ilL~1nu 225 anu1~tlL!Jm/ 
' . ' 

l\J 

(2) ~"lu1Xa~11n'!IV~ 1-if1~UUU1UiiiJ1~av'llilliiLni<l~ 

LL~~~~!Jmm~~1\J~"l.Y"lmm Llilvaanuuu11Xa1lJ11~ 

1m-i'uJ'1LaV1~\1~"fliiL~1flU 0.15 1JOU1~tlL!Jiil1/1lJ 
" li'lii11Xiim>n11i'lilri1'11ilLVI\J 1vwm11-ii'!~lJVI~El~ila~ 

1u~u 11ilvvi1m1l'ia~<J1tmvii1'111 -u er~vru~u1ulil 
n1'11ilLYI\J ~~U1U~~"lm]vV!ll'nw1<J!J1oif~1\J (Mature • 

) 
.1 •• ~ , , ~x .~ 

Compost '11~1~UUU1Uiii\J1Ll1V'li<J~•Fmm1 !J\1\JVI 

l11u~ii1'11ii~YI\J'lllJ11il 3 m11~L!Jm/1~uu ~1m~m1 

li'liiL\il~ V!JH u~ ~n11U~ niiulm 1~1\JU\J'!J<l~vr\J~ 
' 

u1ulil ii1'11ii L VllJ 

li'lii11Xilm-;rhli'lila~<J<J~J1~i1v (Aerosol) L\i1Vm11-if 

ll~lJYI%~il<Jv1lJ~lJ ~~itUUU1u~J1~i18~<J~Lm~m1 • • 

·~ ~~ 

....... 

' : :· .ll.'\!111l'm9\PIPI1lj~11)lll<l\J 

:,J!M,tYIU~~U1~1i'ill! 
" u • - LnUiil"l<lV1~ -,.r~~1un11U1Uiil 

m'i L~ i1t1.lm!J ii 'IJUf! WJ11!1J1 ~ n 1VIlJ\iiL\J 

U1~n1M1~l'I1"YI-i'l1V1ni G11lJ'IJ1~LLil~ 
' . 

"" ... <!I 0 

~~LL"llil~<llJ L imn1VI\JiillJ1L>l1'ii1\JmU~lJil11 
~ ' 

'i ~U1 V J1v\'"' 1 n <!1 ~11U 1 ~\J 1 ~ LJl VI~~~~ 
UWII\J11il i'J '11.~. 2548 ~~Ul1111iiLiil<l4~ 

vi'B~m••i'lil ~<J m1m\Jumlil-~1~ (pH) ~1 

UL<l~ (BOD) U~lJ1W~<l~LL~~LL'!I"llJ~<JV (SS) 

~1\ii~O<llJV11l'nll11~~~il1V 1if~~VIlJ\il ~ill '11Li\ 

1"1lJJ\J~L~~J1JJ\J (Grease & Oil) 1u1L>l1L\J\J 

1u~\J TKN u1lJ1WL~~vJ<J4!JL~U~Vi~~V'Ilil~ 

~fi'~ m1lJ~ 1 L~Bw~?~ 
.... ~ """" ... 0 
~ ~ Lnu~ ~L>l LL~ ~'IJ<llJil ~il n 1 >VI1~1\J'!I a~ 1 ~ uu 

' 
0 ... ~ ... "' .., ... ... 

U1U\ii\J1~l'IV LLil~UlJVIO'!J<J!J~VIm\JmlJ ~L UU ' . 
Yll'l.1 LL~~LnuH ru ~mu~~~1~uuu1ul'l . 
u1~i1v 

li' Iii vi1 >1 v ~ 1\Jl'l'j \J ~an 11 vi 1~ 1\J"IIm 1 ~ u u 

• ~ v ·~~" ................................... (2:~.............. mm18ti/2559 

(~? ,,-. ' 
I· I· r-·"b 1\ I 
··;I ' -lli' . 

('U1<~11TI'IJ-.1 i'hth~.-~~~;··· ............................ . 
~'ll11l1'\lnl~~<LL1~if1l1J 

'I 
\ ·.-\ ,, 

J J\ u~,;'VI ~hfi11L~~ LihJ~Lilu~-1 LLUUil LLlJL'U';JL~tlvi ~1fi'fl 
-··_:,IT!'. '-------------------------_j 
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~~ 
v. ~;.,~'ffli.Jt •. C '!t"N.o..~l. ib~N/ 

hJihwni1 0.25 m.:u./~1.1 ~1m1Vll~L~VIil-if1,1li'IJ 

L iMI>i'i1lm'm~ 11li'~lilL1111mJ'lumruuv'n\JsRMv 

~L Ylv,l1!llil1:Un!J"HIJ1V \J!ln~1nffiR~,m~Ei',li'lil11i'ii 

LL ~ 1.1' 11.11li'1 \J n1 ~ U!J' nu <1 R fi il v L ~ !J Llil1 v IJ !1ol!J IJ 

lh ;,-lu ~ !\' n !l1A v 11\" l111J 1 ~~·1h v L ;,~ !llill.l L ll' !l !l n • 
~1nm m~ 11li'mh,ulllllililv 1111 mo111~ LL~unwU!liJ 

Ll1ii,1ml' LLl\~LL~1.1n1~!ll1V!1"11iJ1~ ~'LR1'n1~ 

~ ~U ~ ~ 1111.1,11.1 numb V'11.1 ~ L~ Vl-iflH L -if11J 1 

Wi1Lilum~"ilnoii!llJU~~Il1ll~1'U!lVUll~ 1 ~~' L~ll11i" 
vv y• v v.lf.J "'·' ~l1n!J1 r<VIJF\l11JI'j\JL~V nU!11.1VILLlltl'tll1!1VIl i u 

~!l,!l1~1~l11:U1~~!ll1Vl1!l!ln~1n!l1~1~~1\JVI1' 

'lill,VJ1,~Liil1viJ1'i fill uu11il;,il'n ua~uu11il"Hil1~ 

L~ll1 UEl,~l.I~UlllllilnV 

"" ~ .;£-./ j___;n\JmmJ/2559 
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