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mmh~u ri1u~u~1iauhn 1iiLui 1~~L~vu1~1w~ 

LLfl1 (n1~1ll~11:1!)1'i1'1V1) \!~ 4 .fiu ~~~~~v~l-i1~ 

Lvhnu 13.18 LIJm wui1 ~u~!l!Juhn~~n~11 
Hl'i'm~~uLii~~~1lJ1l~11Jlnruon!J1~~•1u 1~vil~1 . ~ 

~~~ULiiVmlJ~1iJfuLYhfi'u 65.91 dB(A) ~~1iJfu 

~ 1 ~ ~ iJu La~ ~~1lJ !J Vb U Ln Won lJ1 ~ ~ 1i11JA 111J . ~ 

Ull !l ~ llv <i11-1 'i'ul.l llW1:11'11 ~Lii v ~ml.IU~ ~ n 1 ~ 

r1W~n1~1Jn1~~~LL1~ft!J!JLL1-i~'I11~LL!l~ World Bank 

Environmental Gutdelines ~rl11-11J~Fh11l!lLiiu 
70 dB(A) 

(\J1V~~w~,; ~'i''IJ!h1w\\'u~) 

li~u~ ~UU1\J 1 ~~~\J 1~ 

liq\J1VU/2561 

~!J~'i'UL ~ !Jll ~ Li1 V ~n1 ~ l'IU !i'U'IJ!J~~~'IJ !J~ nu\liu~~ ~jj 
.It r 1" • ~ "' " n1~~!J~!J1J •~V!J1~ '1/LL~lJm~ Wl!JW~lJ Lu\J~lJ 

ll1!i'~m1lJL~1LUn1~LiiU1'11~'UU~~I-11!JLr1~!JUih~1ll\1 

'II!J~ ~ 11J W11-11J~ l'i 1 ~ 1 b U'lh~~~11J'/ll.I'U\Jb m .jj 
m1m~1hiLiiu 30 nlJ./'1/lJ. 

- ~ ~ 1 ifjj mi \l~'lu L~\l~~ !l<IL~ vuil '!JI-11~ 1nm ~t !l~!lu 

!l1m~ wf!l!JLL<I~<IU1v~!l Lfmn1~Lii'1'1l!l~ 1m<~m~ 

u~~l'llifuL l-1l.l1 L u!l11 m~wVi<i11-1-i'u~~l'ianu • 
1m~m~ LLll~'lh~L1ll11um~{!l~!lu<mm ~~H~ 
"' ... 3 ~ .,l.,. Jt 
~11JVIU1WU1'1 •A~~ n1 ~Vlll !l~ ~ ~ V ~ l 1ll11'1!J n 1 ~ 'l!J~!JU 

- ~~ 1 ifilu~ ~ nur111mii v~-11 v ~a 'lr1~~<~11~ !J 1m~ 

-ii1~Lfiv~~1m 11i'i'um1miivm~~1nii~m ~l.l ria <1f1~ 

1m~m~ 

~~~~ ....... ~ 
(\J1~1e'h11W uvei'i~i'iau) 

~'li11l1'1Jn11~~~1~iiou 

liqll1VU/25 61 
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d ' 
01'j1~'11J 1 (lil!l) 

A::a::daai1:3 
"' " ..1.1~ .I ""' ..., <=~ d "" IJ'l 1:1VI YJ u ~ n1:11 ~ t u 'l t ~IJ\J~ t VI \.I Lll ~~VI ~n VI~ 1 n 

fi~n'l'l!JriD<1f1~~D~Lm~n1~ ~U~DDmi'Ju 2 mru 
mru 1 : ihJn~~lln1'lriDil{1~1u1~Lfii'I~\J'I'l{DIJtl\J 

111nm~u'lt~ilufi1~ti>l'uLa~,.,11JII1nii•n'l>IJm'l 

riu11'i'1~ ru LL1-1<i,~u~~~"~" 2 n~IJ 11>iu.n n~IJ~\J~ 
•. , ,J/.,;,1~''" 
1'1 VII'\ D 1 ~ 'l ~ n1 'l ~~~ t n ~ IJ\'i\JYJ D D\J \o11YI D ~ 1n ~ 

' ' 
' ' .!/ "'~ ' • • • 1fl~"n1~ l'i\.111 !1\Jl'! Vll'lvmJJVJf'll'ltllJ!lllll 

lit 1~ ~u A1~t i>lu ~i! v~ 'l11JII1 n 011 n'l'lll n1 'j nmrl'l" 

~ .......... .)~k~ .. t ..... : ...... fl~IJ1V~:.~~~.1 

~... v .. .... -
- ~~IJ~VIlJH~VID~VI1~\JIJn1~'lD~DIHJ1~1~ V11l.J 

' ~ . 1" .,; .!/ 
~~'U'lVI1~VIn1VI\JVI 11\J\o!l.J'JVIVI 3 nl'l 'lD~D\JD1A1~ 

~D~n!JmtVI~1~ o'll'u~ 4 (VI.f'l. 2526) oonml.IA11l.l 

1ul1~t'l1~U'lJtY~F11U~l.JD1R1~ 'W f'l 2522 D~1~ 

LR~~R~VI 
, ... a .... 

IJ 191 ~ n 1 ~ 1191 e.J 11 n 'ltl'! u 011.1 lt 0, 1 ~ v" i11 n n 5I n 1ll.l 

I V I 1 
ni)ii11~B!l'IJ1!'!11Uf!lllll 

- %'m~~umt11Jm'lnrn111L~mliinli1~m 
fi1 1-1\JVI'Ih ~ L 1 ~ 1 n 1~ vh~ 1\J~ n D 11\'tfi 1'1 ~i1 V ~ 1>1'~ U~ t 

fl111J.j'\J<1tLVJD\J L~\J n1'lLII1tLii1L~IJ n1'lnm'l'i'1" 

j!1\J~1n LL~t,1\JLI'I~"l11'1" ti'lu~u 1u~uYJ{-nn{ 

lu'li'"n~1 08.00-18.00 u. LVI~1-1~1'1m>n!lil'i'1" 

!>l',tLvimn 17.00 \J. ~~~'ll1"'11111-1<1'~111mTu~i'Ju 
~ ~ 0 ~ 

n1~LnU,1\J 'l1l.l~" n1~YJ1m1l.l<1tD1VIII\Jn"nm 

ft-3~U ............ . 

- ~V~11\'il n1'l~Vli'I11Jm11l'JVI~~ ~~~.~~ nrul1\JYJ 

........ .f.J,1 ~ 
nm'l~1" 1 1101\J Ulltl1\JYID!l\J 1-11 1 1101\J 

11>iun b~~~vu1V~1l1~u.ri1 (n'lt111~11:1!J{ 

iYJ~1) LVIVill11'l1ilLI'I!l4~1'1'l1'ii1VI 

U'ltnou~hv 'lti>l'uLi!~~11"<1VI (Lmax) U.llt 
' ' 

• ~ J ., ( 
'ltVIIJLll~"Lilll~ 24 'll'hl.J~ leq 24 hr) U.llt 

'l~i>lma~~'lUn1\JLVI~I'\11111VI 3 1uvi!li~D" 

LVI v l'l'l1'ii'JVII'IIl o 1'1 > t ~t L 111 o rio 111' 1~ 1 u·1i1 ~ 
"" ' .... ..r 
nlln'l'liJI'\1~1 Vi~\J 

(1J1'~"'i1~~ru tlvt~~RmJ) 

~ti11.ntym'$~~u1~n1'~~ 

fl~IJlVIJ/2561 

(1J1VIl~Y"'~ '111(\l!h 1l1WIJ~) 

~ru~!lu"1\J1111l'",IJ 
------,.,'%'vrii:'!:Vhilu~e~1rl'l ____ -~-t-- · .. - -·- 1ivrii•il~•!lm~u~divmmmhlmmmi'nvr~'lli'~--
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. d ' 
~WN'I'I 1 (~<J) 

~lifu'ifu 1 (nwvhjj11J11n) 1~ 

("1u~u1m,~1'1") L111~1~1ii'u~u 1-26 ("11JbnU,11JLL~~ 
l'lmL~") .vhti'u 64 33-64.89 dB(A) 64.93-72 52 

dB(A) ··~~ 70 35-79 74 dB(A) ()11!J<i'1!ii'U M 

(Li'lu~~"~111) miiL~u m1LV1~1J d'Julilu lifu,LLii"~~ 
U~U11'iv·ih"'fiv,1VIVI11U~1"VIU1Vci1,UUV 3 -Ju 

11<1~ 1v\'1uuuru11'l~1nv1hv,1uuuru11'l ~~~~,dlilu" hi . ... . ., 
ii0M1li/i1JJY\I'I®~JJJ®n ~~1v'f1uA11~1ii'uL~V,11!J~1n Lnumn 22.00 1J <11VIi'UllJ1l1iii\ll~bL~~llJVI~I'l 

ii~n11!Jil11rlo<11'1,Yh~vi'u~u 1 (nwr11Ji1U11n) unoifl'lqn,;i~~hJilm1rio<11'1,11'l1 

1~vi'u~u 1-26 ("1u~u1rm<11'1") 11<1~1~vi'u~u 1- - ~mh~n11'11~vn1a11un11riu<~·h,1A1"n11 
26 ( "1mnu,1ubla~l'l mL~") L vh ti'u 66.21-68 34 11>1 v LL<II>l"' 1 a1 ~ L ~!J nu'J um ~ .;(, ~ Uij 1>1 "1uH~ 
dB(A) 65.10-77.42 dB(A) 11a~ 70.63-84 84 dB(A) lif11JVIU11m,m1 

• ~ ' Jf • ' 1 1 ~Jt ~ 1 v ' 1 • d. ' v t ' l'l1!Ja11>1U <11\J'VilJl'IUU)J 'trl na'tl)J l'l'j;n1'j0bb0 - 1J01ru\".n~n11!Jn110U<111"11'11"~111'l11~'tlU11 

1 ~ .... '[ .,[ v ( ...... - ) ~ .r d v ... 1 ....... ' OJ ... .. ' 

'j-lb1VU10 'tl5LLO'ln1~1B'i111~J'l1VIfl1 ~" 4 !llJ YllJl'l'lmLAV" 1>11UI'l11~1>1UL<1V"'n1Jfl1l.J11'l1Jl1U, 

•~ 11i11u.911~vi'uL~V"11!J~1nii~ n11!Jil11 riu<1{1, (biiu 70 dB(A)) 1A1,nm11V11JI>lb11'ilmmm1uu"nu 
d .... ~ c .... :; 
l'l1~1'lu'l!u 1 (n11l'I1Ji1U11n) 1~1>1U'I!1J 1-26 

("11J~U1•m<l{1,) bla~1~vlU~1J 1-26 ("11JbtlU,11J 

bla~l'lnbL~") Lvhti'u 68.60-69 73 dB(A) 67 41-

77.82 dB(A) bla~ 71.41-85.12 dB(A) m!J<\'1vi'U 

(U1V~lJI'",;i j,-j''l!611vn\'1J~) 

q-rulJ flU il1'U1\lfl ~'U 1lJ 

fl~U1VU/2561 

11a ~a l'l ~am~ VIU li!1m~vi'u ~~ v" 11'l v 1uii~ m 1 !Jm 1 

riu<~1,.~u 1 ~~u "1UJi1U11n b\a~"1u1m"<11'1" 
1m" m 1 n1VIUI>l111'~1'l ~"mJu nuL~ v"" uu~~~ uuih v 
1vi'dJuLL~IJ1ii!l'l'l (Plywood) A11!JVI1J1U1nnru 

"-1~tl 

' .: .., .., 
- '111"'i<1L'II!JLL<l~Ji1U11n m11J1m:mu 

LLa~11V,11J~a'f1nllUI'l11-i 

- ~1-l,11J1A1-l<11'1-l -l11J<ImUI'lVn11!J 11<1~ 

"11JI'lnbl~"ll1V11J l'l11~ll'l 1 ~~"/L~UlJ 
• Jf d ' 1 1 v 'l • ~ l ,f v 1 Jmru'tllJl'l!l munvmn11 mllJ'li'UIJ:i 1101 

( ,. ) ~ ~~ 
n1~1a'l11:1!J'llYHI1 l'l11'J11'l1~1'lUb~V" 

~Jt 
\)l"IJ 

' ~ OJ :-: 

- '111,L<IWIImLa~Jl11J11n l'l11'J11'l 1 ~1"1 

.luml-i 

- ~1,,1u1A1-l<i1''" "u<imUI'lVn11!J LLa~ 

"1J\llnbbl'l"ll1V11J l'l11'Jll'l 1 1'1~"/b~UIJ 

~~ 
(u"'"'h;;ru \la"i'l~i'lmll 

~,j1'U1'1Jf'1"i~,:j lo1Vlr1'E1l 

~~1J1V1J/256: 
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d • 
lilTm'VI 1 (lil<~l 

lJ1~~Ji1U1 

u.\ii mh~ 1 ~ n 1111lJ Lm ~ nWil~ rh'fllJ~ 1 1\'lJ n1 ~ 

d.~~ "" FJ1 Uf!lJ\'J\'11~mlJ'II!H Ll1 V ~ L YW 11~ ~11 m~\'JU\>11\J Ll1 V ~ 

.,J ....... !':j 1tJ"" .., 3 
\'1~1ULl1V~II~ ~1U ~~\J 

1~ v 111 vm\'~ 111 n m11ii1 L il u m ~ mu F! !J~\'11~ ~1 u 

'IID~Liiv~ ~1~11~u~~~lliv 1m~m1l'l1~v'huViM 
~ ~ ~ .f d ' 1 L v.f .; 

111~1uaan \'Jf'l~nullln U.ll~\'llJ\'I!I!Iu 1-11 n11\'llJ\'J 

1m~m~ 1vi'LLri h~L1vu'i'~L\'I~LLrb (m~111~11!1!J{ 

'il'IV1) ~j1 4 -&u ~~~1vi'-l'UFi11~vlUL~V~11lJII1n 
nil m ~IJ n11 ri v~ ~1~ 1uLLI'i11~iill m~IJ11 ~11~ u11~ ~1 

.... """' ... I tJ ~ ... I 

~~~uL~V~111JII1nnl!m~IJm~nmi~1~\'I~M!JVI!JR1 

D ~1uLn ru'l1lJ11111 fj1lJF111lJU11 11\iiJl mhwi' UlJ <1 ~1!1 . ~ 

\'11~La V~911!JU1~ n11'1 ~ ru ~ n1~lJ n1~~~LL 1~ a DlJ 

LLli~'IJ19iLL11~ World Bank Environmental 

Gu1del1nes ~rhMu~~111l!JLnu 70 dB(A) 

~-~a= ..... = ....... ~~~~~~-2-5~·1· 
(\J1U~lJI'H,:; ~-i''l!!i11V<W\J~) 

~~UUDUfl1U1~~~U1U 

-------·u%'n 5Vfit~n~Liiu~--;hnin------+-----

1h~!J1ru 1 LIJVI1 <huiiilnmJn11riv~~1.-&u 2-26 

1vi'uri ~1u:ffu1m•11f1~ LA1~m~ti1Mu~11\'~~~·u~u 
tl\JLa V~U UULf'l ~ <llJcJ1 V 1iJ\ iJuLLr.J \J 1if U~ (Plywood) 

Fi11lJ'fllJ1U~~lJ1ru 20 il11ftLll1111ll~ 3 L!JIII~ w~~~Vl1!J • 
LLlJ1U1fl11Lm~n11 i~iJ'LLr-lu1ifu~ (Plywood) R11!J 

MIJ1ti~~!J1ru 20 il11~L1Jm jjAruauu~1um1<1~\'lau 
' 

mluL~v~~\'l~~r.J1ull•1i11Lvhnu 28 dB(A) i11~1imn 

Beranek, L. L. 1971. No1se and Vibration Control 

McGraw-Hill, New York, N.Y. (M~m~vn1if'i'a~gu~ 

ll ~ ru ~lJ\!9i1u n1111 VI \'1 a uri 1 ~ ~ l>i'mii v ~~\'I~ 11 r.J 1u 1 vi' 
' ' 

1'" ,.f) lJ\J!JVn11lJ 

- fi 1\-l\J~ 1\\' n 11 ri !Ill~ 1•1 \J~lJIII D\Jn11 Ln U~1lJLL11~ 
I tJ 0 ... I V OJ ... 

111nu~ • ~~~ ~ v•VI1 L uum1 n v~11~~u~Avuna 

~!1Uvl1\J!I11'11~rivu L~uRaun~ 111 (Dense Concrete) 

FI111JM\J1WUavni1 4 ih llf!ru~IJu1i'lunmJ~\'J!l\J 

.; 
~-1'Utl "' .. 

/" n~u1uwzs61 
.---'--:7 1/t 

(u1m'hmu ilu•miiiou) 

~'lh\J11\jn11~~LL 1"<\'"lJ 

uj1;{Y1 ;id)mtJH dhiiiLjlfJ5U!JllillJUJ001l!wf~i1f'§L.. __ ~ 

----~--==.======:=!__--~----;;-;-~---~========d.___ 
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c:::Jt=:lc::Jc::::Jc::Jc:::Jl:::lc::::Jc::::Jc::Jc::::Jc::::::Jc::::::Jc:::Jc:::Jc:::Jc:::Jc::::Jc::::=tc::J 

d (' m D ~'VI 1 •m) 

" )!>'·\!'' i' HI 1. ~~·Y~' . 
·-".· "')'I'· ··; .. ·•'.' : .. ~~~ .... ~"' .. .,_'t'"'·, -1''\' , 1 ~, "k• .;-,-i-- r.r~ .... ~·:·r-f4~4'1fj;-if.-

U~Ttm~:::~rmvi~\l:::ihLfiLftEJ-3(;)'l~ (Transmission - ffiau-K~1m I n<;n~VI.X'l Jl~li'l<;~m, 110\'l'l, I 

Loss) LvhJu L~o~~1niim~~1Lilum~rio<1'i1~1u 
\\'u,iJ~~'1!JiiLa~,L~~1Luuoon1\J 11v:i1 Fi1~~vru 
L~ v' ~ 1 !J ~ ,, !J ~ iirh mil u L n ru oii ~ m ~ ~ ~1 u 1 . ~ 

n1V1'U~ (\!JLii'U 70 dB(A)) 

f'i1LL'U~1h!IO~U~~m:r~ii~ L'li'U n1~L<I~!JU~'UV1' • 
nmi''Ull~ L Y\ €J'U L ojf1 1 \J~ Jj1'U'!I €!~ L fl~H~' n ~~ L i'J 'U 

Lmri~ ri1 L il~ La~~ L ~ mw1 m ~ ku-ii<J~ u~ ~ <~ ~~ ~ vl'u La~' 
v),~Un1'U 

- n1V11J~!J1~ ~m~iJ~Lf'l~iN~n~/Lfl~€!' ~'Uvl~1!J L 'Ji',11J 

,~€! 1 'U'Ih,YimL~~iJi ~thv "n1 ru1 vl'u Lfl~<J,V'Uvi'!lru~ 

~E~~€!" 111 ~ blJ~IJ~rlil<l'i1' L~€J<I~Il11~LiiV,~1n 
Lf'I~NVIJi>\ 

- 1um~ Lfl~ €J'UV1V'l<llij~\J mrurim1'i1' 1 'i\'·vhlii1vm1!J 

~ ~Jl'md'' 1lJL V'U<I,UIJ~1J~'~ ~\'l1b '\\' di ~ Lii~'vl' 
~un11Jn1~-iin~€J'U'!I€J'~!J'!I1J 
v1.,..,,..,d..,.,.~ ov 

- ~~ V1!Jn~o~~uL~o,~o'L~V'Uuty'V11~1nm~mJll~1' 

't1'iilmLl'l~'thv~il1m'm~ L~1'11€J,Lrmm~ u~~VI 

~'i'ULV1!J1 LL~~LUOn'V1~Ml1l'lli1V1'i'UiJi~~iltlULm'm~ 

1U..JOI v.lf.Jo V I II 

1VI~1'UV1'U1\11JVI nill'l ~ 1'~ <10\il1~ V ~ L 1<11 nm1~1~ 
____j 

a'~~ ... )J.?..~~ .. ~ ...... ~'~1~W2.561. a'~D ................................... ~ .............. ~.~~18W2561 
(\J18llm-m; '!li'ty!i11vn\'u~) (ume'imru \lve~~~oul 

~i'UlJ£lUd1tJ1~~H\J1lJ ~'!i1tJ1tyn1')~~U1Vl~D1J 
-------,i1l:I~Bu~lilu~n,n --- - ~- - --- · .. .., ~DlnEla.J.ill.&Liiuit..Lmuii....lu.JLlliluimL.:iu1Vl.--
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~ - 11(1_11~'1'1 1 (,""~""il) __ --~ 

~~-j:···=· ...... ~~~~~~:2.~61. 
(IJ1U~~,,~ ~i'qJ<h1,>1wil 

~-r\JlJEJ\JeJTU1';j) ~.:! ti 1).] 

~-~.,---~~ 

nWI1 u\JdJU'IjlJ 'll\Jil ~ 1 ~ 

~~1U'IlJU t~il~UV1~U(\I\n~tn~\11nm'lriil?l~1~ 'llil~ 

lm~m'l tl~t~tt\J~m1Wi'11"i'IU11 um'l>i1 1 ihmu 

'l1lJO~ m'lttfit 'l!U'lJln~"il~'lt ~~11m riva{1~ 
u t •• v v ~ T v , 1 u b • 

- \1~ j.jlJL~1,.,\J1'VI'llil~bfl'l~n1'lt'll1'1'1Uu'l~'ljlJnu ''"t'l~\J 

1~1w~ltn1 (n'lt1~111;~{'i'VI~1) il~1~uvm\'t1~11-l~t 

1 fl~~ 1u·1h~~1uta1t~1J lt~ttiiau~t 1 Fl~~ 1u'lh~ 
ri v ~~ 1~ !l1 Al'l L ~ v~ uV1 ~\1 'll,., 1~ 1n ~ \11 nm> ri aa{ 1~ 

'll i)~ bl'l'l~ n11 ll~t:ffbt \J~FI111Jtl 11j.jU 1 t \Jn1'l>i 1 I U\J~1\J 
TiiJ1i~m1Lim'II\J'lJ,.,,I,mtJvntvtn~1rim'l~1~ 

• 1.i>tl'I1\J~1unuh~I~!Jui'V~lYi~tLn1 (mn~>,,~{ 

'i'VI!!1) ntl\J~1dium>riva{1~ LWil'VI'l1Ufl\Jn'l'llJ 
I ~ .... o<oi V 0 ._, I SJ 

1>11~ 1 'IIB~L~ nu m 1!J\JLL~1\J1lJ1\JV111~\Jn~1 mJ?I'l1~ 
..; I o.l 'i ... V .,I 
'VI \It 1W.m n'l ~'VIU n U'VI1 ~ b 'l~ I 'l !J\J\J tl ~'VI~~ 

{ - DoiJ1UU/2561 . ~~ . 
~''llO . . . ... ...... ....... ......... ........ . ........................................ . 

<u,,>•'h>"u \Ju•m~mll 

~i1u1cym~~,:ju1vtftmJ 
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::; ' ' ' u ::; <:l 
\J\'LLI'IL1l'll 17 00 \J. LLI'I'IJ1'L1ill'Hll'~1n\J\JLU\Jnl~ 

LR\J,1\J ~1!J0'01~\'hfl111Jll~tl1111~\JO,L1il1 18.00 
I .,..,. ..; I 'Ill Q I ~ 

\J. LLVJ'H1niJn~m>IJ'Vli'JllL \J!l,UiiZLn\J'II"L1ll1 (L iJIJ 

fl~~R'i11) mviL'liu n1~L'V1U\J LUIJiiiJ ilitJ~LLii~~~tl~ 
v v v 

a11'i!Joif1,LR!J~b\\''V1~1U~"'Hll'ltl~1~Utl!J 3l\J LLl'IZ 

ii~>~1 '1\'iim~~~>~ mu\1\ >11ll~>~L~ a~u~ '1ru""Vl 

riva{,, 1amil LLa~~u~tio'IJ1'1-11 1 l'lmil 

11'i'LLri h'L~!J\Jl111LWturf1 (n)~1il~11;~{ 

'l'Vla1) 1VJaiiw1~1ilLI'ItJ{~I'J)1'\lll>l 

tl'i~noul'i'1a :zl'i'uLii!J'\!"1111 (Lmax) LLa~ I 
'l~l'i'uLii!J~LU~!J 24 -if1LIJ~ (Leq 24 hr) 

LLl'l~~~l'i'uLii!J~'i\J01\JLI>l!Jm1~i'111 3 l\J 

~aL~<J~ Ll>l!J1'1~1~i'1111'1illlm~azL1l'l1 

rioa{1~1 u'li"nilm)IJ~1~11'1'il' 
.... .J( .,j' ... .... "' ~ 

U1L 1ruY<)JYIOil11111 I'J'l1~1111 )t 111\JL" !J' 

~"' 111,\J 
' ~ u OJ 

- 'IJ1~L111L'lJULL~~~1m10 ~~1~1111\101\J 

u~~'l1V,1\J~l'l11nll'vm,\ 

1~1@,9 ~ " "r -.y, 
!~~o ~ /1 ! 1 L~,:i. ~ _ ii~1J10U/2561 
o;, ~ • -·-"! r ·l· ~IV ,.... -___.., ;. ~ " ,, ~~!>-..... ,.:;t.)"'""""""""""""""' ............................ .. 

·-- .. 4---.~· 

C.t.l.~~m;:[. 1;;~\l~~~?.!..;~ iJ' (t.!1.:!'i~i1l'HlJ tlvtPi~?iaU) 

~'Ji11J1(\!n151l~LL 1•ilv~ 



~~~~~~~~~~~~~~~~~~~~ 

d ' 
!l)111~'YI 1 (l'l!l) 

World Bank Environmental Guidelines ~flll-IIJ~fl1 

HhJLfiu 10 dB(Al ,.r~l-llJ~ >11J,.r~~•h>tiluL~~~ 
1!JL1iun~1 22.00 u. <i11-1fu1um~I'IULL~ti'u1-1~~ 

1l'notl'i11(jn,;~t 1l.J~nmi~?l~1~ 11111 

~11J111nLLI'i'II11!!11J m1il1'111 1 ~~'1/L~~IJ 
~ ..r d ' ~ 1 v '1 q v I .! v I 

mL1ru!'i!JYI~mun ymn ·'"l'immLYiliLLm 

1un1ul!JLnu 10 dB(A) ~"1!JL1iufi1lJ1mJi1U I - 1un>ru~1i~n11lJn1>n~a1,~1:m"m>~'~nill1U'i1 n'j:'le'DN\]11\'1!11) 1'1 1'l~11111~~UL~ !!~ ( •~ vv"l 
'11~'11ti!UL~~'I1Un11JL'Ii!Jil!J 

!JiilQ1ZYIU1!~'1LiiVmJ01)Jiiiflfi)N1'Yn~i!l1~ : Liiv 

fi 11J1rurl 11t i\ UL~ ~'I 1u LLI'i ~ t L~ ~~'I~ n 1Y1 ~ tlJ1 ~'I 

~u~,r,;~,u~'IL uu~~· lvi''i'u~mmtYIU 1111~1t~t~oh~ 
~·'ii~11ru1!11lJllil1!1n111.l~ulii"1u 1uu~ L 'l ru~u~ 
1 ... ..., .d .. ... 
m~n11111'1 ~~YI1t~t 1-20 LlJm 111n~~n1L'Y111 
" 1 <'! .,.,l II ..J d 
L<1~'1 ~~1t!lt 1 LlJI1\1 LiJIJn1ruYIL~111!1Yil)~YI 

it II ,.f II 1fo I ._, 9 
~IJ'I11J<J~ n~Lm<J~Ilm uan111nuu1m1ti11UL"!I~ 

,s~1 -~ v:J v il1!1L!Jl11JV! R>'ln11ull'lt!IJ ""~~111nn11VI11il1111 
I ... II ~ td 

l1U11 l!1t\11UL"!I'I leq 8 'lllJ. ~'lij~ ~~VI 66.7 

dB(A) mfi1mru'i1lJvl1!1 1~~1'i11tiluL11~"11lJ~ 

iiqiJ101J/2561 ~ ... ~ 
(\J1V~IJV<'~,r,t'l!rl1lwwu~) 

~'l'u1JmHi11J1ila'I\J11J 

~~ffiJ~"'•u,.v"~"'~'il"1"'n"~,-· 

P:\2560'\EIA.\[I/I..ZT\ .,m-:1 'I'd~~ .,.,....,..,~,1\EL0.-271 T~h 1 ~.,.,n-.{k.orl'u. ••••ri~•f,. <ioo 

~u~ if 1" L fi ~ ~ 1 vi' 'i'uri 11t vi'u Li1 v" L 1i u l'i 1lJ 1 ~'~ 1 Ji1U, 

(Lnu 1o dB(All 'l:m~m1ri,,.,u~11\'~ml'l>m>u""nu 

LL~t~111~~mtVJuvi'1mt lii'uL~!I~ 1~v1u1i~m1lJn11 

riva1wffu 1 L'li'Y ~1UJi1U>1n u.~t~1u1m'la{,, 
Lm'l nTl 01j'JIJ~ 1 ,\'~ \11 ~'I LL~IJ nuLa!l'l LL UU L~~ ~u{h ~ 
lvi' Ltlu LL~uw.r~ (Plywood) m1lJj'JIJ1U1tlJ1ru 20 

v 

ij~~LlJm ll'l 3 LlJIJ\1 LLi\t~\11\ll'll-i1'1111nLLIJ1~1m1 • 
U>tmru 1 L!Jm rbuiillm>!Jm>riva'i'wi'u 2-26 

lvi'un ,,u~ulm'la'i',, lm~m1n1,.,u11111\'~111~~LL~u 

nuLli!I'ILLUUL~~<JIJii1~1vi' LUIJ LLI-iuW!l~ (Plywood) 

l'll1lJj'JIJ1Um.nru 20 ij~~L!Jm ~" 3 Ll.Jm iii~~~ 

.; 
~'I'U'EI ............ . 

IK.:~\1 
' .:: ..., ~ I 

- 'll'l~Lll1L'!!1JLL~tjj11J>1n 1'111111~ 1 ~~'I/ 

.1'tJ~1\1 

- 'li'l'l~1ulm~ll'i'1'1 '111Jllmul'l~m1lJ LL~t 

~11JI'Im~lli~mv1u 1'111111'111 1 R~'I/L~BIJ 

.~ .... 
(IJ1'1~•'i•~"u \lv•i'RPlmll 

~~'IJ''l!m~~~.n~eBIJ 

_j 

~~IJ10U/2561 

u~'\i'vt ~MhmJ~ 1flu~Ltiu~~ ~tluvl U1l~\J"J~,juvl1ii1ri'V1 

69/215 



. - - . d ' 
(;I'Jll~'l'l 1 ((;leJ) 

N1\Jrl~~'i'1~Vlti~lli\~1\JnULFI~fl~~m'lliJ~,j1~1 

•~ 1!1l'i'u1 u'li1~ ~11JI·h~1u~1 n/ ~1u:ffu 1m~~'i'1~ :il ~1 
Lvhnu 79.96 ii~ 109.42 dB(A) 1u'li•~~1uLnuml~ 

~1\JillnLLili~ ilfi1LVhnu 77.39 dB(A) ~ll~1u'li1~~1\J 

:ffu 1m~rt'i'1~ LLll ~~1\JLnU LLllt ill mL\li~'l"ll1n'U:iJfi1 

LVhnu 80.05 (i~ 109.43 dB(A) ~~~~v1'UL~~~~ 

I'I\J~1ui1ti~llii~1\JflU Tower Crane, Backhoe 

LLll~ Truck 1!1l'i'u~v1uLnru'liri1mill'lfj1\Jill1l1 . ~ 

U'l~ n1 f'l mlll'l'l l'l ~ n1 'l LL<l ~ ~lJ Fl 'l fl~LL 'l"' 1\J L ~ fl ~ 
l11\ll'l fj1\J~ ~ v1' ULa ~~~~ !JlJ 1 ~il nif1~ 1i1f'i'u L \1~ ~!!Ill !Hi1 

~ . 
~~~~L"lll1m~l'i1~1u1uLL.iad'u YLf'l. 2561 VI 

ti1l-I'UI'11~~tl~lli\~1u 8 -&11l1~/1'u 1!1l~mii~~~il~~ 

13Jdiu 85 dB(Al i'i1ul'\u~1u~tl~u9\~,wi'u 
<!l u d <!l ~ ~ 

Dumper, LFI'lB~Illm\-liln LLll~Lmfl~iiFIB'Umi'l •~ 

1!11-i'uL~~~Ln'Utnru'll A1l11mJi1U, vr~Ju 1Fl'l~ n1~ 1!11 
0 d v ~ .,J 
n1\-I\JI'1l11mm'lLVi!Jil~~iln~~VIUI'11\JLoS~VII'I'U~1\J 

-~ .......... .r.-P .~~ ........... ~~~~~~~2.~6~. 
(\J1aa~vm'i ~1'1!!h1Yili'IJ~) 

~1'ull1l\JB11J1~~~u1~ 

~~~,= ~=-~- =~ 
~~--~~-~- ~ ~ 

l'n1lJ\-IIJ1ti'ltl.l1ru 20 iillftLlJI'l~ :il!jrul'!IJu9\1um'l 

u :9 d ' 1" ' " ili'IVIBmti'1UL~~~VIVIt~~1\Jll~ ~Lmnu 28 dB(A) 

D1~li~ii1n Beranek, L. L. 1971. Noise and Vibration 

Control. McGraw-Hill New York, N. Y. (l-l~!lL~Bn 

1 ii1rtl'15u~ilRru~IJu911 um'l n~VI!lmh~toi'utii~~ 
' ' 

~VI~'\~1ulvi'b.h!o~n'i1il') 
ti1l-I'Uill1 ~ n1~ rlfll'l~1~ 1 u~ulll !J\J m~ LRu~1\JLLil~ 
ill mL.i ~ il ~ !11 !l~ l'h L il u m ~ ri fll'l ~ 1 ~~1)'~ FJ !l\J n ~ill~ uu 

ii11Jfl11'11~rl!l\J 11'1~Flll!Jn'ii'l (Dense Concrete) 

m11Jl-IIJ113Ju!J~n11 4 il1 :ilFJrul'lllooum~a~'~VIBu 
~~.rutiiv~~VI~'\~1\Jll~ML'vhnu 40 dB(A) a1~li~ 

111n FHWA; Federal Highway Administration 

9\ lll.r~~U~~flUll1 Fl1'li1f"l ~'J5'l ~ UU\-Ia mh L ~ \1 ~tJ • 
Precast Concrete \11nh~nuL~!llll'1~1'1n~tVIU 

!111u~ua~mmLn~Lii~~•1nm~rim'l~1~ 
' 

il~~ll ,,, .... ,,,,,, """"" 0't jj~\J1VIJ/2561 ....................................................... 

(1J1~'l•'i1'l'lru ila•m~~u> 

~'li11J1'1!n1'l~~U1i'lft1l~ 



~~~~~~~~~~~~~~~~~~~~ 

d ' 
\l]1~1~'VI 1 (lii<J) 

ri!) ~~ 1~ ~~ 1Jl'l' u 1~ v n 1~ ~ 1'11-11!l"ll mruila~nmhu 

UARl11i11uri ~meu1-1 (Ear Muff) 11~\Ylv-wmnu ' . 
R 1J~11J LLl1 ~ L i'Ju1"ll ll11!J O!J 1 ~ L U VU'll!l~ O!J1-1!J1 V 

LL1~~11J li'IV1'1i'~m!lU1;1 (Ear Muff) ~fi1!i'm1n1~l11'1 

Lav~~!l~ll"llmru (NRR )LVhnu 31 dB(A) <fh~f" 

off~l;Jl1~10 http:/ pangolinonUne.com) ~~~10 

m~ ri 1u1 ru fi 11~ J1i u L~ v~~ll l'llN~ 1 nm~ 1 off'l"llmru 

UB~ nuL~ V~'ll!l~AU~11J~"lliiti~~11JtlU Dumper, 

L!'l~!l~,Ym 1-1~0 LL!\~ L!'l~!l~~!'I~UO'J~ 1u•ih~~11JVh 

!1u~1o/~1u~u1m~~-l'1~ ~rhLvhnu 93.17, 93.17 

LLl1~ 85.27 dB(A) LU'ib~~11J~1JLm~~-\'1~ LLl1~~11J 

LLll~ hJ~U11JLflU1\J 

- ~~ 1 \\'~m~iJ~mlJUL!'I~ll~vutii~ilLilv~Jii~ !ilwi'a~~ii 

~rumJu~~l'li'uLav~ L~u ih.l.a-!J LiluJlu 

~ 1'1 L 1!1 1 ~11-1-l'U fl~ 01~ !J n ~~~1~ 1 \\' L 1-1!J1~ii!J L~ V 

1-1~m~v~m~HL!'I~~~~m !l"llmru~LiluLL1-1~'ri1Lil~ 

LaV'Jii"~~ll!J1 nu 

~ ~'~~ ''l"llo~ruvhhvl1m~®um1J.J~ ~'IJiN L~ v~mJ.J 
0 0 .. o.J 1.1 "" I Q I "' 

A1LL1J~U1~iNU~l;\'l~~l1~ L'IIU n1~L~~!JU~1JV1~nu • 
~ ~ "1.,j d..,.,j.:;: ..... 
<11Ji1~L\'I!lUL 'IJ1 "lll'IJi1U'li~~Lm~~~ n1\'ILU1JLL1-1l1~n1L Ul'l 

Lilv"~~l1~m~.i'uwmLLl1~l1•1~~uL~m~~1umu 

L~ULLil~l>lOUvi~~1!Jtl1J~R1LVhnu 93.18, 93.18~- ri11-11J~!J1~~m~iJmR~~~~n1/LA~~~V1JtiiV\1J.)Hf~11J 
u~~ 85.36 dB(A) 1-1~e1u'1h~wnul1~~~\J1v "mru1JiiULA~~~vutii~ru~ 

' J 
~~'liN Jrfll~~i'4---kl~~i!:.P~) 

~ll~~~jfr-;;.---;J\ h t·~ ! , \i J..:.;:~ ·.;u;' ~-
'S =-=l :~~ :;;:;.':. .. ·;Jj ;:, t C. I.!. S.Eli:JI>,t9.\SGI.. !-'AI:,~ tt·'t,,·l c;J.,~ 

n~1J1V1J/2561 

~~~t) ........... .... .. .. ...... .... ... . . .. . . 

~~~!) •.•.•.•.•••.••••••••••••••••••••••• ~ n~u1v1JI2s61 . ................................ . 

(1J1V~!JVN,; ~1cy!h1vn1u~) 

~-l'\Jll!lU!h1J1~~~1J1lJ 
----- ·- · u'iti'Yi~D.i.lil~~ruu~~~1'~n~•;--------if------------------------------

M2Sio(ll[l4\£11\.271 !pliYl q•lf4"-a ~,,.~v•mi'IEio\-211 TAb lii'IOIM>~~" louorioo{10.<0<K 71/215 
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(u1~1•'hmu uu•~~Rail) 

~'li1U1'l!n11~~Ll1.ll!l~ 
·- u~,;'Yl ~\ih.J\aet~~8tWdj~v--umJtil--l.m\ .. U:;JuJ'~Aiil I 



- cl ' mmYJ 1 ( IWil) 

Lii~"ilu1,1hmnn·:h 85 dB(A) 

~ ~ i/iv,ilm 111~ m ~ L vllJ L~IJ L\11 v ~ 1 n 111-if'l LIJ" nwii 1" 1\J 

'll!m1U~11J 

--::4j?~~tr __ _,_,.. D~U1Vti/2561 
I• ... -

~~~~ ........ . 
(\J1V~IJYN~ ~'i'!)IU1~l1~\J~) 

~i'u~tJtrt}1\l11il~'NlJ1lJ 

~~~~~~----~~-

d < 
Ll'l~il,~1JI11 

- ~!>1\J~~mi'I~~V~L1~11um~rimi11"LA~"m~ l111v 

LL<I111"L 1111~1 ~m11J~Um~~"~U<ji11"1U 1-J~ til 1\J'\•1111 

Ll'l~,m~ 

- II 1111 1\'il n ~ il"~u L ~ il"~mL ~ ~ui:lty'V11~1 n m~riv<11'1" 
\1~<JlJLL<I111"U1V~ilLm~m~ L~1'll!l,Lm"m~ u'i~Vl 

~~uL'V1m 1.1.a~ Lu!rfl Vl~P1'V1virl1wiu~111vionu 1m"m~ • 
1V..IV ... .r ..I I ll I 01 

1'Vl 1111U'V11J1\1U'Vln <111 ~1 ~ 111 ~lll11 ~~ v ~ L 1 a1 n il11~1" 

- 111111 'i\'ih~11-IU1~'ll<l" tm" m~V1u\J~nu~lJ'liU<J ~1" 
<1J1 L<llJil L ~tl'lU~"UtJ! 1-11 ~d'i111 \11 nm~ rio 11{ Wll<l" 

' .J' V •• 0 A 

,m,m~ LL!l~'IJLL\J,fl'l11Jn11'V1U1 <1Jn1~11l1L U1J,1U 

~1lJG,nTmm '11Uty'V11\1lll<lm~V~L 1111riil<1f1, 

v 1 """" ... ... .J 'i .... ..I ... 
- ~111 'V1lJL\11'V11J1'Vl'IJil"'m'n1~L'II1\11J u~~~lJnU 

h"L~vu1111L\1~LLrb (m~1~~11!1!]1'iV1V1) il~1,UilV 
~ ::: "! ' 0:: ii\JI111'V1!l~ I l'l>" 1\J'Il'l,,1UL<I1L'IIlJLL<'~J!1U11n LLll~ 

• .. ~~ ..... .......... ~.. il~\J10ti/2561 
........................................................... 

<u1~5•'i1mu ilv•miilmll 

~·thtnqJm';i~'lbb'J(;l~EJlJ 



c::Jt:::lc:::Jc::Jc::lc:::Jt:::Jc:::Jc::Jt::::Jc:::Jc::::Jc::Jc::lc:::lc::Jc:::Jc:::JC=::Jc:::J 

d ' 
1111'D~'Vl 1 (llliJ) 

(u1U?ImN,J '!l'i'qJii11vn\'uQ) 

~~U1JfJ\JJTU1~fh1\J1lJ 

n~1J1U'LJ/2561 

----- ----u;;;v, Mi.~r,Mr~11i'c;-------i- ----------

L~au~~ 1 Fl~~1u'lb~rim1~1~B11'1,, , ... ,.,,VJ,,lo,, 
~~i\~ \11 n n11 ri a?l~1~ ~a~ 1m~ n11 Lie~~~~•• 
m1!Jn1Til\j11 Un11<'i1liju~1U 11lJii~n11LLm'!l 

U!lJ>I1\ll~am~v~L1~1rial'l~1~ 

• tl;~a1u~1unuh~L~vu1ill:'l1lhtn1 (m~•~111;!J1 

i'Vlm) riau~1tilum;ria?~'i'1~ L~u'Vl11Unllm1!J 
I 0: V ... V 0 OJ I \1 .,j 

1'11'1 '!IU~LillnUnL1UULLll1U1!J1\J~LL~UL1ll1ml?I11~'Vl 

•~li~~am~'Vlunu'Vl1' l;,L~uuua uVi'lill 

• LL~~~a LUB1l'Vl'iPl'111-i&iill~a~li'illnl'lLF11~n111!\'nu 
'Vl1~ l;~L~uu1~ l'l1llLLn1 (m~1ll111;!J1i'Vlu1) 1iliV'Vl1~ 

11~ L ~ UUl'I1!Jl'i Q~\ll ~ U LLll~ II ~~tJll n1 ~'VlUVJ Ln ~ \11 n 

nT>rial'l~1~ Lf\1 •m;1il'illaa\ll 11111 

!J1\ll'i01100N001~'VlU01U1~0UL~V~~aeY~1Y 

rirulfu 
~~~111atlmrutla•nu~1UUF1Ra 1ii'LLri ~mBU\1 (Ear • • v 

1 ·~ • iJ"1tl Q Muff) m'l'iv~'l'ianuRU~1ULLc~L u l'll!Jn!J'i~tuuu 

r!'l~fl ... ' 
L: 

......... ~ 
(u1<1•'i111ru \Ju•~;i'\aul 

~'liTU1qjfn'S~'I o~l?1a'tuJ 

ii~'J1U\J/2561 

u~1=f'YI 'S~ih.nm=. L5U~i\it.J~~ LLEl\J~ LLlJLW\IL,j'\J'yj -;j1f1(;1 
--.::.:.:: - -

P,\2S~OIEI'>\t\l\-.l'l .,.,m7 'l"fti•ifui ~,,,~,,m,\EL/1.-211 T•b I '"'""".[)..,fill '"""ri"ftf"doc 73/215 



01"i1~vl1 (~B) 
~~~~~-~~~ =~ =---~-=-~~~~- ~= 

a•~u ......... . 

(\J1VftlJY",; ~1'1!~1hn\'u~) 

~'l\J1Jfl\JihU1'1~'11J1lJ 

~~\J1VIJ/2561 

"-=-= ~..-=== == -~= ~= ~ c~=• ~ 
~.~ ~ -~~--~ ~~~-

'IJ!l~n~.,lnVlb~~~1\J >1tlviom1 

Hi~~~!! 

- ~vm1 lbl1~ 11-i'flu~1\J~1!!1li•p.lmruam~l'i'ulil ~~ ~~!l 

1~1'i'uliiv~~\tll~u~nu 85 dB(A} \tlluri ~mau..., • 
(Ear Muff) ~:Uri1m1ll'm1nml~1ilv~ (NRR) hJ~1 

n-i1 3-1 dB(A) 

- .,1 n~1.15u~~1u nulfl~ll~~ n>1illliip.l n>ruilv~ nu 

bliV~bbll1bLviEi'~\tl\-i'ub~V~bn\Jri1!!1~'l~1\J 85 dB(A) 

'lm~m>v~illmmu"!mtv~na11.i!ju~~1u 1 Ylll11-i' 

f1\J~1\J h'J 'i'uaw1'~'l t!>i'U Lav~!>i'~l1~l1~ t~ V rh...,\J~ 

'ltV t b 1ll1 vi 1~ 1 \J'IJ !l~fl \J~1\J rl!l ~-i 1~ 1\1 L .,IJ 1 t ~IJ nu 

'l~l'i'uLii~~~fi\J~1\Jrill~~1~idtll-i'u 

- ~1'111-i'i:i m1~li' m 1.1~ ~um~u~ 'i vufl u~1u~1.15u~~1u 
u~nru~:Wll...,l'i~ rhlilvniiv~l'i'~ L Ylllila~nur.Jam~VJu 

~ v 1 1111 t b ii ~ 111 n n 1 1.1'1J f.l ~ L~ ~~ il~ b tl\JL1ll1\J1 u 

~l'lviunu 

--~~~-~---

~'1~£) ................................. . 

(u1•>•'h'l'lru iJv•mi'latil 

n~1J1vu12s61 



c:::.l t:::J c::::J ' c:::l c:::J c::J c:::J c::J t::l c:J c:::J c=:l c::::J c::J c:::l c::J c::J c::=l c:::l t=:J 

<l ' 
\!1111~'11 1 (~lil) 

= .. 
rl~'lltl .... " .......... . 

.v I$ , ... , I d , 
Fl? 7l!il1Jffll! !1il U U 7 0 0 7 W iJ ff57 y [!} 1J Ull!£7 0 'in VII • 

~t~~~~~~!:Jll m~l'lu~~ ~n~li' BlJ ~~~~~11~ 1 1\'il'im m~'l'h 

\o11Jl~ mUI')lJ ~ ttll ~'i'u t ~ojlJ 1 n!l~'ll~L 1\'\J~U~~ llJ 

lJlmm~ilNnuLm~u.fi'l'll~~~m~l'lu~~~n~li'"J.Jillu 
t~~~B~l~Lfl'l~fl'i'~ 

- ~•r1hm~mJ/rh'li'u 1\\'vnl'n~1Ul11JJLri<j\Jmrui'l~t~u' 

ft1Utjflfll1 t'liu ~fi~BUlj (Ear Muff) 'llt1J~\J~~~lU . 
'I'JOfl'i'~ 

vh~1U11 n tta: 1!11 Lii lJ B1 fl1 ~ 
L ;J;;[ ' v ... ,.q I 1" " d ' @II'W!I u Fl'HOJ'i: m~nml~l,l'ln!l • .,~n~mlJJ - 'IHlllt'lllJt~uu~~l~ Ll'I<Jli~!:Jen'i~l'IU~BBlm'i 

.1'u~~ t VI <JU'l ~ B ~1 u-&u~ BU n1 nil~~ 1 t~ JJ 

ih::; v::; L 1 ~ Tth:: u 1 ru 2 L~hnJ ua dhr m.·.ma: dJ u 
• 

fi11J.Jiu~~~VIouolf1fl'l (Transient Vibration) il'li1~ • 
'i~UtL1111#u11ut~~~~~1u 

~~IJ1Vu/2561 

1~u'iou1m~m'i 

- ll~.i1 iilu n1~ L ill~ 1~1 L ~JJ d'iutt U1v'i1u1nli' Bl I'll 'i 

oUl~tflU' (tLU1~1) noULoU11\J1u~u~1m,nl'i 
'I'Jn Line ~l'l1 

fl~~e ......... . 

tVIBu (Peak Part1cle 

Velooty) u~nru~u~nol'l-i'1' 1 ~mil t~e~ 
vl'u~riou1.,1 ll'l~l\l 1iil'Ltri b,t~uu1~1l'lt 
t~t'h (mt1!1'i11j!J{'il'lull 1~~m1\Ji'~ 

~~~"~~~ u~t 1e1riml-i'1~ 1 u'li" n\J m 'iJ.Jvi ,, 1 

(1J1~'"i7'i'iru tlv•im1m1) 

~'ti1ti1qjn1"S~~ o11\9l~fJlJ 

~~lJlOu/2561 

(1J1V~~"~,; -;;jl11Jih1m\'1J~) 

~ -s'tl1WU ih 'U 1'0J~-l\J1ll 

----;-u"',,."'·~ e.~.VI ~~iJmmr'l~ili'~ u~,;'VI ;iL~11Ltl"' L~'U~LiiEJ~-1 LLtl\Jvi'LUJL\J'lLli'U.,f ~1fi'V'l 
- ----
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> d ' 
-~~~--- -·--- --~~~ a_1_'i'N'I'1 1 (.,B) 

~= ===><- ----- = ==--===- " ~~- ~~~ 
== ~·=~"~~----- ~~-~ ~--~~-~---·~--~~-

v ~ "" ' v 
~a n~~'VIU~ 1\Jml!HilJ~t L 'VIUlJ~ 1 n n1~ nua~ 1~ 

lfl~~nl~LnV1~1nn1~L-ifLI'l~U~~mnll Lfl~U~iJu LLiO~ 

i)tln~ru•h~ 1 ~"Ru~1u~vh~1uilm1'anunn 
ku~~ L Vi~um~vh 1 V!Lii~UqJ'Vl1!j'II111'VWlJ1:U'~ 1!il!~~ 

m~ku~~LVi~lJLLU"~~n1.i'LiJu 2 'IIUVl .r~il' 
m~ku~~Li1~u..t1~1"mv (wholebody vibration) 

iJ
d..- ~<II ,d,, )/ 

L lJll n,;ru~'ll~~m ~ o\J~~ L 'Vl~\J'VliW.J1\J!J1~1 n11u 

'Vl'J~ Lfl~"~~wu~"i'~~ !J1fJ~l')n~1lJ'IW~~1~mv 

fllJ~1u L 'liu m~kua~ L Vi<Ju~ii"~11J!Jl'Vll"~u~ 
' ' oil 0 'V "'' .... I 1 

fllJ,1lJVlJ'V11"1lJ LLft~nl~il\Ji'I~L 'Vlfl\J'Vlil~mlJL U1 ~ 

'Vl1B~1i"'iiu~om~l')n ~mLmm~B1 'Vl'JtJ~u~u LiJu 
v 1 d ~ 4 d~ ' 

1'1\J 111 Vfl11!J G'llfl~nl~l'I\Jl'l •L 'Vl!l\J'Vl!J~!l fltlij'lll11!1 
.... ! d ... <t ' d..l .. "I v 
fl!l'll1~fl11!J~ 0.5-80 L~~fl'!l U.!l•'!l1~fl11!J~'Vl'Vl1L'Vl 

~ .. .14~ .. ~ ... .......... ~~\J~V~2-5~.1 
(tnvauYml 'llll\!lhhn\'u~) 

(i~U!JDU!h\Jl~!l"\Jl!J 

~u~1rmm~l11mn~~thv~tlmm~~1~11V1va•L1ivV1 
riem'h m~riBl'l{l~ 

~~1VIiJi~1n~1unl~~V11'11!Jfl~1~<1llU~an~~'VIU~1n 

n 1 ~ ri Bl'l{1 "l'i !JLI'l~ ~l'l1'1 "1!11'11~-ifl~ Lfl v~ 

~VlL VfiJtJ~ ~ tl\Jm l!J L~ mnV~fl ~lJUfl !l!JiJ'J ~ LL!l ~ • 
'Vl"l!16 ~lJ'Il~"'-1~'~ R a 111 v u ~ n~mil1 il-l u ~am ~'VI u ill n 

n~m~!Jm~ri~a-i'1~1m~m~ 

'liB !J LL 'II 1J ~ 1 fll ~-if1 ~ L,li V ~~1i{ -i'u ~an~~ 'VIU~ 1 n n1 ~ 

ri<Ja-l'1~ t~vYiuVivtl.ii-i'uLL ~~ 

- ~ml1UlJVin-ife-l'll~L'JVlJ L~V1flUUq)'Vll~lJ L~V" LLft~ 
.., <II ' v 

m1!Jl'I1Jl'l~ L 'Vlll\J~1nm~n~a~1~ u.a~~·'-l~a m~ 

Lull 'II ~l'll!Jl~~m1~l'IBULL uuuuVini>l~ n~11Ldeil 
.... <II :: .:.... d ... 

nl~~ll~'llll,~!lfl~1~<I!JU 'Vl"'Jflll"~"'-/'lill 11J LL!l~ 

' v 

a''Ua::LVimJ ~.:~U 
I "' .._, "-' 

- '111~Ll'I1L'IJ!JLLiO~Ji1U~1n m1~1~\')n1\JLL!l• 

~1v~1u~a'Vl nilu~ 1\l . . 
- 'li1"~1utm~~{1~ ~1ul'!mu~~m~!J LLa~ 

"1\JI'Inu.~"mv1u 1'1~1~1'111 1 R~"/L~~u 
-.I'd. 1 1"''. "l" l!WlOJ\1\J'VllltllJ 'Wl01Ln ·~~\11J\J1Vl !15 

V ( <tA OJ OJ 

LLn1n~~1!l11W~~1'VIV1lfl>1~1Vl1~VlU 

Liiv" .r~d 
v 

- 'li1"Ll'I1L~IJLL~~Jl1U11n m1~1'~ 1 rrl'~/ 1 

iltim\l I 
.... "'"" .... ""' ..I - ~L'I1'Vl!JU~~n\JI'l11!JLi'IV'I-11V'Vll'l1llUfllj!Jmfl , 

LL~~'Vl-i'l1ii~lJ'Utl~'-/flfl!li11V\J!lnii!l1~ 1fil~U 

~ftm~'VIU~1nn~m~1Jm~ritJaf1~'tA~"n1~ 

- ------~·~~4~-~ / 
• ~t' iir,lnv~/2561 

~~~0 ................................................................................ . 

(~111t'i11;ru ilv•~~~aiil 



c::J c::::J c:::J c:::l c::l c:::J c::::J ,c::J c::l t::l c:J c::J c::::J t::l t::J c:::J c::J c:::l c:::J c:::J 

d ' 
~n:n~vt 1 (Ill<~) 

- n 1 ~ .i'u ?I~ L fi B\J LO'Vl1 ~ U1~ ~'1\J~ B~ 'i11 n1 V l ~ ~ 

LO'Vl1~~iimLa~LL'IIU (hand and arm vibration) 

L i'lm\' n1o1ru ~~"~ m1li'ua~ L Yiou~ 1n~ 111 n n 111 oil 

Lfl~o1iio1-l~B!lUn1tU~.;~~·hU 1 tJ<i'~ilo'IJB1~ oifLA~B1 
ii mru ~ ~ Lii ~ 'il1 n n 1 ~H L fl ~ B 1 ii "~ jj 1'11 11J 
.., .. ... ' ' d .,. .,j 

ll\J<I~LYIB\J'II\J~~1~1 L'II\J LA1!l~LIIV1 Lmll1LII1~ 
• d iJdv _Y. ..,.,3 ..,,J 

<111u ua~L<mv L UI'IU m11J.,ua~Ll'IBUUB1'i1Ln~l'l 

ilooif11L~~'l1-l~fll'lll1if1~LLft'l.;~~1\J \ tJ El1LL '11\JLLo~ 

11-l<i !l1'i1Ln~LUU'li'l11 1-1~1l<l1'i1Lil~vim~B1~!l1'iil'h 

1Vo o tJ v Jt V 1 

mn~~ol'lm~uu ~~1'11YI mniJL uo m~I(Jn 'IIB~B 

ua~1-loB~LiiB~ Lvwihh1rn11Jn'llo~m~.i'u11~ L YiBu 

B~'lu'li'l~ 8-1,500 LV11'l'li 

fu1L~vut1i'~n1i11 

- fi 1 1-1\J ~ L '1 a 1 n 11 ri u a f1~11 \J Ll'l1 L ~IJL \J 'lh 1 Ll o 1 

nowi'u1~1-1i1~ 08.00-18.00 u. LLa~rnUI'!IJ 

1~~~L1mn1'lrl!ll'I~1~L\\'LLft'lLl'I~II~11JLL~\Jn11Yh~1\J 

~11111 

ii~1 1\'il mi u 1 fuL ~ u ~ -l' o1 L 'i ~ u u "Jl-11111 n n 1 ~ 

riBaf11vtfo1JLLl'l~~u1~~llLm1n11 Lll'1~B~1A1~m'l 

u'l,;'YIMU L 1-liJ 1 ua ~ L U!lf! Yl'lf'i''V1Viil11-1i'U ~ ~ ~ll nu • 
y 1 vd v v .f J • v 
.m~n11 1YII'I1Ul-1U1'VIUl'lnua~11~oB~~~ ~~"~1 

rim'lf1~ 

~~~ 1 1\'il L II 11-11!1~~"~ lrm n1~'V1utl~nu~1J~uu ~1~ 

aJ1Ll'IIJB Lvlofuw~il"Jl-11~di~ll1nm~riuafwno~ 

Nfln'i11YJU'IIENF/'l7llfi'Ufl:i! nDU(IJDff'IIIJ7W : m11J LA1~n1~ LLo~~LLII~Al11J n1ll-1U1L \Jn1~vh LilU11\J 
• 

.i'ua~LYioumll<i11lam~l'IU~oa~m'Vlii~ L1iu vh1\\' 111Jii~m~u.lil.~il"Jl-11~oom~~~mnriuaf1~ 
• l'i= J\Vo '"~-"~-·'' ~l --" 

l.~- \ . ',: • - -· ~· :". 

e_ -
~~ti1Vti/2561 

lH~!l ....... -.. ..: ... )v. tt:_. ~.,~fl 
~ft. lJ~\J1 V\J/2561 

...... "'''" "" "' ' .... , " 

(U1ValJY<4,; 'll-i'l!•i1ivn1u~) J_ j__ (u1'""'i1mu ilu•~'l~mll 
~i'lllJBU!i1\J111o'\J1lJ ~'li'11J1'l!n1'l~4LL1~i\'olJ 

-- ·~-----a~~fi~lihi~u~t\i£1~.r;j'1fi' ~ - -· .!. ___ y~~Vl ~~ihJLErl b~ti~iL'UfJ~~ LLtJUtiJIUH't.J~L~\n1 ~111'~ 
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d ' 
9'11'51~'1'1 1 (9'18) ~~ ~-~~--- -~--~~---~~~ 

=-==-=~ = ~ 

Lnl'll'\11l.J'i11'111\11'111~LI'l~VI'l l\llnll~1<1 Ll.l\~1'111~ 

V111111m'i'1 LL<I~V1~li~~<ln1~'VIUI'iV~'IJil1)jn1V L'!ilJ 
' 

V1\J'Vh 1 ~~1~n1VL~BVfi1 Lnl'ln1~~~1'11VLfiil~l'i il 
.r d q .... d ..,. 

LlJBLVtl ~I\!LlWnTl'VI1~1>11LLl\~n1~lJ!NLV11J ~n11 
o Ji'~oi.I4V.!/4v 

'VI1l\1V'IJB~L 1JilLVililil1J'IIVIJB n<111J L 1JiliJVVnL<IU 

h~L~VU'i'I'JL\j~LLril (m~1n1111!J{'ii-1V1) V~1~UVV 

&1'tJm1.lo~ 11'1~~ 1u'li1"~1U.~1L~mL<~~Jl1U~1n LLn~ 

L~<Juo~ 11'1~~lu'lb~riva-l'1~il11'111 L~v'l'u~~UqJV11 
~Lnl'l\J1nm~riu~-l'wii<J~ lm~n1~ .lf 

LL<I~'IILL\J~ 

tJmvtb~li1'VIU~L1ruiJmav La1JL~VI'l~U'Vh1 1\'L~V\ll A'l11J /i' 11VIti1 1Un11 ;}1 LiJU~11J 111J (}~ n1~ LLn'i.'IJ 

IJ 1 Lif v~u~ L 1 ru tlmvii'11~wmn111 <J1 n11~ L ~ v n ·;h uqJV11Illnvm~v~L 1m riv<~-l'1~ 
1m~il1~111 {Vibration White Fingers: WIF) LiJu!iiu - tJ~~~11J~11JilUh~L~vu'i'l'l1\j~LLii'1 (m~1n1111!Jf 

'i1-1v1J rivu;hLilum1riua{1~ ~~um1un\Jm~JJ 
' ~ .... ..,. v 0 .... ' v .,j 

Vl1~ 1 'IJU~ Ll'l num 1V1JLL<I11J11J1\J I'ILL~1Jb1<11 nvm1~V1 

' ~ 1q""' \J~ll~llllm•I-1UnUI-11~ ~~~ 1V1J1J!JVI-1~1'1 

- LLii'~~v Luvf1mi'i'\jYi~l'lviml'~l'lm~tm~m111XIi'u • 
'V11~b~L~vu'i'l'l1\j~LLii'1 (n'l>1<11111!J4'i'VIm) LI'IV'VI1~ I 
'i q .... ' " ..J .... 
1 ~ ~~ 1 V1J l'111J11~ \lll'l Ill V LL<I ~ LL \J~r.J<I n1~1-1UI-1 Lnl'l \J1 n 

m~nul'l-l'1~1m~m'l1~lllnlli'IL1n1 

~ ..... ~ .. ~ .. :a::.~ .. ~~~1V~/2.561 
(u1valJw~,J ~-i'ru!hlwwu!!J 

d 0. fl~U1VIJ/256! 
~~'liB ..................................................................................... .. 

(u1o;<'i1mu uv<~~~m1J 

~"ti1U111Jn1'l~~u.1~ilmJ 
. . 

~~UlJtJVB1U1~~~U1lJ 
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c::::Jc:::Jc::Jc::Jc=:Jc::::Jc::Jc::Jc:::::Jc::::Jc:::Jc:::lc:Jt::lc:::Jc:::Jc:::lc:Jc::::Jc::::J 

mmYi 1 (vieJ) 

Lll~~ ~~ ~~ ~ll1 '1\'u~.;vn !ln'll\JJJ 1l'I\J n 1 n ~ ~ n!l\JLL~ ~ • 
J1 L~V~r\'1~!l~ t m~UU1.hu~J1ti:imi1 L ~~~tJU~L 'ltlJ 

~u~nal\{1~ 1m~m ~ 1 t1 rh;) ~ 11 1mTu~ i'uL 1-1m~~ 
• 

L ilu~i'u~ ~'ll!lU 1 um~{ aa!l\J'i\'em\'1JJ ~11J ii~~ ~uu 
t.hu~J1t~mh~~~~\J~um <huJ1t~v111nnmh~~ • 
fi1~~Fh ~a~1 mJ!l Iii' n~ ~ n!l\J~\J ~i'u L l-ll.l1~ ~ <~u • • • 
~~ U1 vJ1 L~ v~ r\' 1~ !l ~ 1 \JU!l Iii' nlll ~ n!l \J~\Jlf~ l-IIJ~ ~ ~~ . 
vi 1l ~ ~ u 1 vll1 i'l1 G 1 ~ ru ~ u~ L 1 ruu1ul1' n f1 \J~1 u 

.... :;., ... .f..Jt•• 
~-~~~111n\J\JII~U~Ui'ln1WW\J~ \-IJJR111Ji'l~!l1\ll 

L 1 V \J 1!l V LL ~ ~ hi1 '1\'i:JLL \-1 ~ ~ rl noij' ~J 1 L \-1 ii !l !l ~·1 \J 

u~L 1 ru Vi'li'n R\J~ 1 u n!l<~ i'1~ L ~m'lll~nuhi1 '1\'ii 
I U ,; ..I iJO: I '0.1 ~ 

LL \-1~~~1l~~U\J1~i'I11Jl~Omnm \JLL \-11\~L W1~W\JG 
' 

'll!l~i1'91lYI1l-l~'ll1 hR~1lL t1 

,, } 

~~1J1~1J/2561 

~-~ ............................... .. 
(u1~~1JYH1:1 ~1'1!oi11wl1wil 

1-111'~111 n n1~ na<~·h~ 1rmm~ LLfi1 Li'l~\1 ~1uL mn • 
>i'a~~l1!.ia1 '1\'u~.;~L!ln'llu~\>i'{um~~\J~~L uvu111 n 

m1JhN1\Jfl!lli'l1l-lm~IJ (L~\J u%'~ LUm\ll!l{ t'lal'i 

n~u 1hnlll (1Jl-11'ii\J) u~.;~lhu~~tl 'ilmd91 

Lu\Jb~u\JLIJ\J~ua R1liJLW~n'li '41nlll LDu>\'u) IJ1liU • 
r.,.J., il ou::"''l 

n1 n91~ n !l\JLL1\~\J1LiWVIf11~!lV \J~~UU\J1U~\J1 Li'JV • 
ii'1t ~~~~u1 tlr'h~~ LL~~>i'o~{!laou'i\'o~J1'!\'embiJ 

~11JG~~~UU'thul11J1L~Vft1L ~~~~ U~\JIJ1 LL~ ~\J {u • 
.!( ~ ....... " 

i'II11WYI\J~ Lm~VU~!JV 

Dissolved Solids) 111~naumin (Settleable 

Solids) L'lllJ\J Lm~J1ll'\J (Fat, Grease & Oil) 

bL11~1u1lli~L11\J1\J~U TKN m11J~ 1 fl~~/ 
L~!l\J 

• ~1-
.,~fl .............................. ' ....... ' ' ..... ' ' . 

~qul~lJ/2561 

(ul,•'iw;ru iJ~"i'l~i'lmll 

~'li1tJ1tynT~fl~U.1~ftmJ 
~~U~BUrl1U1~~~\J1~ 

u~.Yill.111.Vl L~\J';JL'UEJ~~ "J1Ml - j. u'1,;'VI ;il~uma L~u~div'i-1 Lmu(i)' LLU~'U\n~uvl \i1A"~ -· .-J-
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~ 

~· :::>, o= :» :::> "' !:> "" -== ;:: :::>. :::>. ~-
., 

"" ~ .J "' .J .J .J .J :::> 
._, 

"' "' "' "' ~ 
~e" <o ;§• " "' 

._, 
"'' "' ~ .. :::! " "'- "" "" "" "' ' "" ··'- "'- "' "' :'!-. ·"" <o ._,, c "' l ~· "' .J "' "' .J 

._,, 
~·- " ~· _.., "' 

., 
" :» .J "' 

,., 
<o J 

" "'· "'· 5I " "' ~ .. !:> "' ;3- <o :;, :,g 
.J .. c:= "" J u ~ ;:;, <o 

d <o .J >:. d. c: 

I "' "' "' "'' :::> .J 

"' "'- "' iS· ~ 

5 :;:, .J 

"' "' "' "' :::! "' :3o- 2 ,_,, 
"'' 

.J 

"' "' "' "' .J "' ""· c ., :;: "'' 
.J •">\ "' ln 1ii .J "' .,, .:=. "' "'' .... "' "' "' i :::> 

§ "' "' §• "' "' ;:.., "'' ~ 
<o .J => 

" "' .. "' "' "' "' ._, <t .J 

"' u ~ .. .J ._, :;:, '"' _., ., 
"' 

._, ~ '"' I 2 "' ~A- "' .J "'· "' c:= ~ .J :;, := "'' <t "' .J "' "' "' :::> >:. .J .... 
"' "' "'' ~·-

:;: _., .,_ 
di "' "' .J "' :::> 

d!ll.-.:: ec .. 0 .. 
"' ;: "' "'• .J !:> '"' "' "' "' '"' 
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