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Liii'U~fi~<J~~1v 1 vlrh 

IJ11l11011UQ~0lJUf!ZL!ril'll!lfi01~Vllli!TVti'u 
• • 

fllJ~1Ynmm~ 

• 

• 

1m" n1 ~) \1 ~ 1~tl~mru 11 1'!11 'U Lll! m'U 11>1<J<J n 1'lll'i I - fi11.Jfl!J ~ ~~<~11\' ~tl~u~"1'Ui111J hill tl mru 

(N02) ~11J ~"~iill1~'U\11miW'Wiii1'U~~tJ~rl<Ji11'1~ 

~vi1tl\J 0.0561 !JO./<l1.J.IJ. (0.000106+0.056) Lll1tJil 

Fi1uvvni1Fi1mmli1'Uflruil1'11<J1mi'11'Uu~~v1n11'1 
~ . 

vi11t1 (~~rl1'11'Uil11-JhJ~fi'U 0.32 IJO./f!1.J.IJ.) 

mnh:~tilwhanth;:n11ull1fmtnfuuu fHCI 

fi111JL-iJJJ-iJ'U'lleJ~<mtl~~n<Ju 1ulll1~fi1{1.J<J'U (HC) 

/~ "~~~n1VU/2559 

~~~tl ' . ········..r=·········:··"'""'~····:········;············· ...... . 
(u1moo~~v ""'~"\'1') 

~ihhu1\J~-.1'U1~ ~L 'Vl'U 

u <J~n'U~ 1'U'l! flfl<~ 11\' ~'11m~ 111 <Jm~tl~uiii~1'U 

~'Ji'U 1111J~1Uil1~1Jn LLn~LLi'Uiil1tlW1'U • • 
'!lru~vitl~u"iii~1'U ~11J~~f111.Jfl!J 1l1'fi'W~1'U 

~~l'i~mv 1l1'-l'll1flll 

- rl1'11'Uil1-B'11JJ~ rn~vh~1'U'li<J~fi'U~1'U hJ~ii'W 

ni1n~'I11J1Wi1'11'Uil1 

.s V "~~~n1cu/2559 

"'~" ..... ·········· ~ . . . : .. /... .. p..~ ..... .. .. 
(\J1,t'i""" UVti'l~i'lmJ bLot """11~1J>i rh5"'"1';u) 

~"li1'U1'1Jfl1':i~-lLL 1(;)lJtJ:U 

• 

u~,;i\'1 LB"; """L"\'1 Ao1\Jomi'u ii11i'~ (~,1~\J) se 'i ('" -·1 t-T ; f=J "~ .~~ r'= .. -_. . f\2159\EIA\(VI-?OR••uo·Jn;,,,OID\0'1n<m•>nl>\•,;h\"lt,nll~O·o\"~><O,rio•il<<lo< ~ ~ ,.1 \~'' '.·"'>..>;",1 tix-..- >J 

... .., ... ~ .:. ...... ..: " ... " 0 ... 

\J'i1!l'Vl 1~1Ull.JUJ"' L€1\.,PiH\J~'i.., LLU'UV'I U.l.mJ:;;J~:U'U'Yl :;;J1fWl 

r¥"__ 7.7. o-.. ··cc.-·;-:-;· C·, -·.~1·.·· .. ,, 

/ -~ r· ,/o_;. i .. ··. ' :_· ~ :·_ -,n; 
-· \\ ' ' ' : -. 'jlj 

l'"_.-. · .. · ·· .. :/,:·JL ______ _ 
C. r~. - ,· · ·, .. ~ ·l ~-10. -- ~----··-·----· . 

13/265 
_-'"~"' ,-z>..D·~·'ll"-··..,.,.;;-,.:;;-..z.~.:=-'-'.=:::r.,;:.--=,.T.c,-

SC ASS£T CORPOil.ATION PUBdC GOMPMY Ui\li r;;-



\li1~HVJ 1 (~Jill) 

.; /~ 

bf1 ~'U Uil 1 nvi ll1il b~ <I ow <JU ii\ iidJ Fl 111 ~11 ~ b vi 1tl U . ' 

0.00003 lJn/<~U.lJ. ~~Fiiluiil~~1mn 'l·nntl 1 Fi 1 

il 1 n n 1 1u., ~ LiJ u fi' ~ n ~11m 1llJ ti'u u'llJ 1 ru ~il 

mh~lJ 1uu » <1 1 ml'l ( ei' 1 ~ il1ii 1 mw n1., m1il'i' ~ 
• 

l'lrumV~mml'lml'li'IU1lJU'i nru~u~lm1m1) \J~ 1JI 
' 
mlJ1UJi'111U1~f1iJU1!l1mmjuiJU (HC) 1llJ ~1bn~~U 

\Jlf11f.WUI"i'UeJ111'11~f111bviltlU 1.33 lJf1./<IU.lJ. 

(0.00003+1.33 lJf1./<IU.lJ.) 

mrth::!iiwhaanlwfTifJ4iBI'I1erf (50,) 

1'111 m if wii U'!J il1 ti 1 'l! oB' <1 b l1 il i1 ~ il il n1 '!I 111 ( 502) 

~ Lii ~~ Uill nvi ll1ll L~ <~., ~ <~ul"ill ~il Fi ,., ~., ~ L vi1 ti'u . ' 

0.00000014 lJf1 ./<IU .lJ. Vllfl111Flli11flf111th~biJU 

.r~ n ~ 11 )J 1 'j1)J ti' u u'llJ 1 ru~ il il ti b ~ )J 1u u 'j'j <I 1 flll'l 
• 

(eJ11il1iilmmm11i111\J'i'~Firum'l'lmml'lml'li'IU1lJ 
' 

"~~~mmJ/2559 

'"~"- ... ~ .................. . 
(u1mo~h.Jofft1 14~'11JVI'i) 

~ih)1'U1'0Jrt~'U11JLL 'Vl'\J 

tn/·· ;;":-o . ~:·-" -,-;;:- c(:)l 
/c I, ,J' I ' 

~ ~ "~~~nl"U/2559 

"'~0 ................... =::.:: ......... ~~.~ ... p..mZ... ...... .. 
r~1""i""" \Jv•m~ml """ u10~11nuVi i'htil;;Fi~uJ 

~'li1'U1'!:!fl11~~LL l~~mJ 

u5,;''Vl Ltll"l~ LLm'Hi?ll'l Auh!m 1-&'LJ -;J1rl~ (1J'V!1'll1J) 

~~. ·" p ~ ,,_...,.,.. 
.., <\ ~-·, ,.... 
~9~~ 

-:_b,.' ~- '~ ... :·.-.. ~ ' •v~_, lL. " 

j/!< ',\___ i 

ll~~ -- .. --- -----'-'L__ ______ --:-__, 

"" .... .. .: .; ...... .,; ~ .., ~ 0 .... 

U1'1!t'Y1 'lH€l1HB'G'I Ltl'U'OJL'Utl'i~ LLtl'UVI mJL'U"iJLlJ'UYI 'OJ1fWl 
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.. ' ) P11~1~V! 1 (iii!J 

~ ~ 

e 'i~VIU~i1V" 

u~~lru 

1lii<J!ln 1-liv'i (S02) >llJ ~"~nlii~1Jil1mmn.Jiil1u>~v~ 

n<Ji1-l'1"~vhnu O.D15 lJn./l'lu. (o.oooooo14+0.015) 

ilf11umm·l1!11mm'ii11Jflrull1YI<J1ml'l1um>v1ml'l 
~ ' 

~1hJ (rhVIulil1ibJ~nu 3oo ppb 111'1!J o.78lJn./l1u.u) 

·' ~ ~ " Ji e 01~u~Z LlJlJ~ZiiiU L.,!H~ZVZ~tlCitliJtJ1fl1~ 

ihun~11J'U1!J 

- m>ti1z~jjuf'i1>~~u~sv~nlJ ru ~~VIii"'i'u~ilv"~" 
2 niilJ 1Jf~~ri niilJ-YtlJ~~Iil.i<Jbfmn11 L~l1~-vt1J~ 

' ' 

!lvu 1 1111~ ml1n~-Ytu~1f1~" n11 Y!Ul1 niilJ-Ytu~ 
" ' 

~lil~!l1m"m" ~!l -Lhm1mnfi'v "'" 2 .fiu ~"!l~ 
" " 

vm JiluY11'111ii il1z vz1A1"\JlflL~ 1Jl !l1f1111f11"n11 

1.hzmru 5.34 LlJiil1 <J1f111'11nv1fi'V n11Lf1VI~ 
" " 

i1'!11iiU1l1 1 <N 5 -B'u ~"!l~vmililuVil'llil~llJ111n 
' " " 
il>zvzlA1~'il1nL~1Jl!l1f11>1fl>"f11'i'lhzmru 17.58 LlJ\111 

Hl101ZV!UflB~lJ'UtUiii!J1tiU 

- ~VIvhhli'lm1l~tl1J~l Metal Sheet 

fll1lJVI1J1 1.27 jj11i!i~lJiil~ fllllJ<'i" 6 
" 

~lJ\111 1!lu-Ytu~1m~m> vnvi'uvmJhu 

Vi l'llil ~ llJ Iii n jj fllllJ lH ~ vh n U 8. 5 ~lJ lil1 
" 

~"~~~lJ Metal Sheet ~tl1J~~~1J~VI~n~~11J 
" 

n>ZUllJ n11 ~flli !l u nu<'lii lJ ~" uu ~ "jj 

flW<'!lJWi ~ViVU~~ V" 1v'f flU~~eJlJ~ VI~ nm1lJVI1J1 

1.27 i"i11i!i~lJill'i ~ilflru<'llJU~11Jn1'il1VI'VI!llJ 
' 

>z~u~~tJ~~'VIZl1~11Jl1"1vi'~vhnu 32 dB(AJ 
' 

• 

- ~lilh\'ilm>~lillilllJiilil'illlil~~tJ" 11iivil 

Yl1 11i"i ~Iii <J1~ m1 'ill mJ 1z n !lUvll v 1 z tii'u 
.,. <1.1 "" d 

~i1tl"<'l"i1VI (Lmax) 1~VIU~i1V~~il<W 24 
" ' 

ii'l1lJ" (Leq 24hr) ~~l1~1~~u~l1tJ"1Unl1J 

1VItJ1111l'illVI 3 1u.imdv"1ui'uvhnTl 

1VIV\11'il'illVIIill1!llii1ZV~~ll11rl<J<'I11" 

1 "" J'.dcv.J' 
1JU'IL1WY11J'VI lil"lJ 

Jt d I V ~ 
• YI1J'VIn!l<'l11" 1 i11111J 

' " ~ 
'Ill"~.,,~ '!llJL~l1~'ii11J11 n lil'il'illlil 

~ 

'VIni'umlZ11V"11Jfll1'VIniltlt111'11 
' ' 

" /~ "~~iimmJ/2559 
~\I'!Ju ....... T ............... _ .............................. . 

• S ~- V )-ll~~m"u/2559 
'"~" . ...... .. ... ./.. p..jy;y} ... .. ... . .. .... 

(u1mo1\~iv .,,;~um) 

~ih}1\J1-;.J~\I'U1~LL VIti 

tJ~,_;-VI LtJ('I'iJ LLlJ('IL('IVI rmitJm 'i.ff'U ,j1fi'(Jl (~l-11'1J'U) 

rVWI\1'111\E"'·]~R ••~"'";,, "'"""'"""'m••m'l\-,h 1 "'"'nml&ulu """rio•l'" """ 

,--..., .....--.... 
>:; r[ '' /~ !;.. __ \it" CT 

'"'-,_.;J'.CJ:JJ' J~00~ ~ 
.-----·-~'-~-

:;,...;; r..S..SU CiJHi->or-vHION PUGUC COMrANV 1 I~Ain:r, 

t:_~~~ ~~:~.:. •-_ ·_:~~_',·,. ::-_--:-,---:~-r:··_-_ -~~_:-------~2 __ ~~~-' .~t.:-''i>.r. ('U141t:i1'~1ru iJtJ::-:¥11~(1{) mu~ 'U1-l~T1l~'UYi ~"iih:i~rl~u) 

I. '-r·~·/' I ' '\1" "' " " ·i! ( .~\ /! !._--··_, .- ,?,! ~~1'U1'1Jrl11~'ll.l.1Vl(l€11J 
1(;., \ \ •;\ I : !; i', ' 

1 J~--~:-~~ .. -1 ~,',.. ,_-.:-. :~~:--lji( u~'JVJ fiiLih.nm, L~u~Liht~'l Lm'Uu'i l.L1H'U~L1it~vl ~.hn(;l 
~· ~~~.:._':_ .. _ ___:_:.::.:_:~~~,, .. ,·_l.ro. 
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>11~1~Vi 1 (~s) 

Jilrh~vhnu 65.15 ~~<l~ 

61.01 dB(A) mm'hl>i'u Z'i1u~u~~wuhn 1~~~n 

ll1~!i~~1f1 Beranek, L. L. 1971. Noise and 

Vibration Control. McGraw-Hill, New 

I'!'Ucl~~mJ'iil.JlV<'I'lllilUln 1 .,~ 1 .ffu >ll~:ih~t!~Vh~ York, N. Y. 11'1tJ~I'I.\'~{11'1<1SI'ILL'U1L'!II'l~~'U 
'll .... ~ 'll 

~1mnrm1fmm11.h~mru 170 Ll.lm wu·.h ~u~ '!I<J~11'11~f111 L~<~1mum1iJI'Iil<~l.I~'U~~il 

~mJ 1 'l·n vi'~ nli111~1m ~ l>i'u L ~ tJ ~ 11l.I<J ci1 u L n ru,; n~ m1l.lf111n<~.,-i'l~ nwvh'iil'U1lnu'ln ru " ~ 

l.ll1'11'ii1'U 11'1vilril1~1>i'm~tJn1l.l~l.HuLvhnu .ffu 1 LLn~f111~u1m~.,-ll~u'lnru.ffu 2 
~ 

55.9 5 dB(A) >l!~ 1~-l'uri 11~ lii'uL~ tJ~11l.J<J~1 u Lnruon - nTI1'UI'I1~tJ~ n<11 n11n<~.,-l1~ 1m~m11 ~il 

l.lllii1Jll'Ufl1ll.JU<lSI'I.flm{11.1-l'Ul.l<ll'ht'Vll~L~tJ~I'11l.J f111rl<Jl1-i'l~ 1 'Ul'U'iJ'U'Vl 'i-Llll'i 1 u'li1~ L 1<11 

u1~f1ll'lflru~n11l.lf111~~LL11'1ilsl.ILL~~'!I1~ 

LL<l~ World Bank Environmental Guidelines 

~tlTIMlfill-JhJLn'U 70 dB(A) 

- f111U1~ Lil'UI'Jnm~ 'VIU'!I <1~1~1>i'u L~t! ~ 1U f11'U . 
~lnn~n11l.Jnl11<~~<~u<~lfll1~lun~lu'!lltJ 

'!I <I~ 1m~f111~~u~~l'l~s~~1~1u 1'Jnn11rhmru 

wvi1 nlil.l~u~iiil'llli<~11'11~m1 ~<~ ~l'UVil'llil~l'Uiiln • 

08.00-17.00 u. 11'1t.J1.11niln~nnl.lm1 

n<J.,-i'l~~mils~Vi.i's~vil1.1.r~~ln 17.00 'U.~~ 

., ll.J 11 ~vi 1~ 1 u 1 u ~u~ n <~ .,1 1 ~ 1.i'hJ •n u 

21.00 u. 11'1tJii~m1l.ll>i'~nlil1~<J~LU'U 

ii~nnmu1~hin<~1'1i'Lni'IL~tJ~ .. .,~ LLn~ 
~ ... IJ..... o.l .., .,. 

fl1ll.J.,'U.,~ L 'Vl<J'U1U f11 'UI'JW f1<1 11'1 !!'Ill~ Lfl tJ ~ 
" 

' ..: 0 Jt d 
L'IJ'U ~l'ULf1U'IJ<J~ ~l'U'Vllfl11l.J.,~B11'1W'U'Vl 

- 'li1~~1u1m~.,-l1~ ~1u.,mu>~tJm1l.l 

~~<l~~1'UI'lm~lli~mt.J1u m1~ll'l 1 . 
1'11~/L~<J'U 

• ~u~~<Ju11.11 1 mnil1.i'LLn !'lucl.~n 
" 

U'iil.llm'l'll1i1Uln 1 11'1tJiil11~ll'l'lh~ 
~ . 

0 ' 
L.,lL'!Il.JLL<l~Jll'U11f1 'IJ1~~l'U 

- 1m~.,1l~ ~l'UMilUiiltJm1l.l L~n~ 

~l'UiilmLili~mv1u m1~ll'l 1 1'1{~; 

L~<l'U li1<1<11'11~t!~L1<1lrl<J.,-Jl~ 

lm~.,-\'1~ ~lu.,mu>~t.Jm1l.l LLn~ 

~l'UiilmLili~mt.J1'U !i111~ll'l 1 1'1{~; 

L~<J'U liln<JI'I1~tJ~L1mn<~.,-i'l~ 

/ ~ · w~~~mvu/2559 V w~~~mvu/2559 

j (.!hrC $ ~ 
fl~~tJ . fl~~B .......... ~ ....................... . 

(u1moe~-B'v .,,;~u~~l 

~ijrl1'U1~fl-11..111JLL 'Vl'U 

u'1,j'VJ LeJi:l~ mJ?IL?l'Vl rw{'\Jm 5-B''W \11tl(;1 (lJ'I .. n"ll'U) 

r\20!'\1\tt~''ltl-~4~ ••~•Jo;,, """"''"""~'""\'•~> 1 "'"'""u,..n·u '""~"•~;,. '""' 

; F' 

{; -
\::-1j iJ:,. :~3 ~~~~ E · r" 
'-;;~ ,,;. '=--~_;_-.;:·:--:.:::::.-.:;;:::~~"'"""'~---

.-;,_;;..$St;f CURPOHATION PUBUC COMPANY UMITED 

r:r-- -. .. : ~ _··::.-:~ 
">'r " ·-, \I;~~ 

(1J1,~t'i1~~ru VVti'J~i'Ji\1J LLot 1J1'"11Tluvi i'hth~,ft~U) 

~"liTU1q)fl15~-lbb1~~mJ /.· /. ,f I , I 
~<:;[_"'- __ r J-\, • , 

lli~_· __ i;{JL_ _____ ---;--: 
.,. OV .. ... ... - ... .;. ~ OF ~ G 0/ 

Ui1.-J'Yl 11HtJlJLe:J?I m'U\IL'\.Jtll-1 LLU'U~ LLlJLlFJLlJ'U'Vl '<illfllil 
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. ~-;:/--

1~ 8nh~il1mL 'UTil11'11'l 11'11~n11tl1~lJ1ru 5.34 . 
Lllm <J11'111~mnl'i'v m1LFI,.,~i1'll1ihn<1 1 .,~ 5 -a'u ' . . 
ili~mJvmlihuVil'llil~1uvm ih~8~1-i1~i11nLL'U1<l11'111 

• 
1m~m1t11~mru 17.58 LlJiil1 LLl'l~~u~<ivu1,.,, 
1.i'LLn l'luclL~ntl'iill1m1'111iiu1<1 1 .,~ 1 -&u 'll~il 

'tJ ... ~ '1,1 

1~1'J~1-i1~il1nv11'11111'11~fl11tl1~lJ1ru 170 LlJiil1 

ii~iJrh1~i>i'uL~8~11.Jn1'UU<J8n11 10 dB(A) 'il~v81u • 
L n ru 'l'i lJ 1 lli1Jl1 u 1 ~Iii u L ~ 8 ~ 1u mu lil1lJ t11 ~ n 11'1 

Flru~n11lJfl11~~LL111lifvlJLL1-i~'ll1~ ilUU~ 29 ('VLI'I. 

d ' <V ool 

2550) L1<J~FI11~\111.JL11!m1.Jn1'U 

i>l~.i'u 1 'U'lh~m1fmwuv1F1111m~ m11'i11~i>lu 

L~ v~11lJLL<l~l'i11~ i>lm~ 8~1umu ilrhvcl1 u Lnru'l'i • 
mm'ii1'Ui ~n1,'U\1l 'il~mi>l11~~ml11'1'8~vcl 

~ . . 
1 1 .1' d ' 1 1"~ 1'181<J1.J 1'11~fl11LL<1~">1'U'Vl<J<J'U m'il~ \1111.JI'l<ln1~'V11.J 

Y<~Miin1V\J/2559 

~~ n v11'1' 81ntl LA 8~'Vl111.J 1 u LL~ <1 ~ Fl~~~il 
• 
m'lnv<'l-i'1~LnuL1<11i>i'~n~11 (17.oo u.l 

hiuv8n11 1 1u ihu1u1uv1Vilii~LL<1~ 

1u,., ~ m1 n-a' Iii il n1>'1llil m1 ri eJ 11-i'1 ~ 1 u~u~ 
1m~m'l 

- nilm'llJ~milnv 1'11 Lni>ll'l<lm~'Vlu.i'1uL~v~ 

L'li'U ~1'Uilii111<'1 L~!l'l ni\~ LL<l~L~BlJ1<1,~L'U'U 

!iiu lii1LU'Ufl111u'lil~L1<11n<n~1u (8.00-

17.00 u.) ,.,1mi'i>lvhmv1ul\'v~UB~tl'ULLll~ 

l'l\11 L~ 1.1~~ l'l u~iJI'I if v lJ .-;, v1<'~ ~>~~il 1'1 ru<'! lJU~ 
' ' 

'li1 !JU <l~ tl'ULL<l ~<1\11 L~ !I~{/(~~ LL ,_, ~~ n1 L ill'l 

HfLLn Metal Sheet ilm1lJ,.,'U1 1.27 

iJ<1i\LlJ\ll'l Fl'l1lJ<'I~ 3 LlJ\il1 Fl11lJn11~ 
• 

~<1~1'111lJ!I11~L,.,lJ1~<'1lJtlUn1'l 

.; s ·-·· "~~tl . 

~ I 

V "~~\in,-------
.1.... (2~ . V\J/2559 

(Ultl~O~h.J"ti'EJ 1-l,;~'UYI~) 

~iJrl1'U1VG'l -l'U11J LL VI'U 

G7-~ 

/,,l> .... ;. 
•
1 

(U1n•'i11>0J iJv•~'~e,J ~~·· \J1,~11'i'JlJ>'j ;i,;i1"R U) 

~,jYI LtJ~'ii LLEl~L"''VI fltli'\.Jm 1-i'U \1'111'~ (1J'V111J'U) 

'""'"'m•>ml\T<>l, 1 ~"''""~"'"" l<u•rio~ll>do' 
·~i/r', • I ~}.,._ .... :-,. ! """" 
, . .., r.. r -'-~ (C ~l r;~,.,.., "=""'=/·! 

n._~f;(l._..ly /'"'J!,JJ. ;1, ,'l;l 
'Ot..._, ...... ,.. '·~ ·~--~- ,~,... w 
_. • ..,. .... ~~..--;:"~~J;:--:1"Z~~;-~;~·=--.-rc,. -"""'--

SC AS.Si:.l CORPORATION PU8UC COMPM/'( IJM1n:r. 

1'~1; r(_. I 
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l!JI~ 
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- n 1 ~tl~~ bih.11h ~~ ~\JLil a n'llJ "\11 n ii "\1 n ~~lJ n1 ~ 

rivl'l~1~ ru bb'VIl'i~~ubi1an~~ 2 n~lJ h'ibbri n~lJ 
~u~&i 01~ eJhn~fll'lbbil~ n~lJ~1J~BeJ1J 1 1111~v ~1m\' 
~u~1A., ~ n1'l !J1 n~ i'IOI 101 EJ u~ ,;VJ~u~mn11"1 

' 
~ \11 'l ru 1 u 'l ~ dl uri 1 'l ~#I u b ii EJ ~ "i1lJ lilllJ 1i \1 m~JJ ~ 
.,.~ ... 1!1/.,;Q ........ .% 

bfl01'!11J \I Hill fl fll~ flili'l"il~ 'MlJ"il EJ<t~ btl EJOI 01~\J 

' v 

rl1'l~!ii'JJbiiEJ~~1lJ91fl0\Jfl)1lJfll10ili'lil~ib~l'l'1JoU'U 
U el !II Q X d 

1 (1~®lJJjl1J1lfll u"i~flil1JOI1EJ fll)b\ll"iEJlJ~1JVJ fll"i 

'!/Oib\11~ m>Yil'iil1J~ln m;'il'u1A'l~i'l~1~ bb<t~fll'l 
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1 i'l~ 5 .ffu VJ~I"i-ruYil'llll::i'ullln •~ 11"i~uri1'l~i>lubiiEJ~ • 
illn fiil fl'l'llJfll'lrim'l'i'l~#i'~n<il1lJ1 n n-h 70 dB(A) 
d ""' 0' .,j 0 I <f Q 

'M bnu b nru'lllJl lll'l'ii1'Y; 111 fllV11Jiil i'I11JI'I1J EJ blil n 
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~~ TI~~~n1"~/2559 

uB~~ 11Ju'l~'!ll'Uu~1u biiEJ~\1~ 1i>l1u 

- ~01-r~ bb~'Uil1Jbii EJ~~i'I1JJl'lmfl~il1Jii 1 EJ 11"1 

101 EJ 1 i'l 01 ~ UllJ 11 i ill VI1JJ l'l1 bb~ 1J ti' 1J b ii EJ ~ 
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dB(A) e'h~ii~\110 Beranek, L L. 1971. 

Noise and Vibration Control. McGraw

Hill, New York, N. Y. ilmllJ\'!~U'l~mru 3 
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' 
Beranek, L. L. 1971. Noise and Vibration Control. 
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' 

I1'1>1B~L1.A'IIV1~1.AQ~Lil~L'V111 (Chachoenosao clay: Cc) . ' , 
' v 

'fi~'lji>1~'Uil~ L il~L 'V111 LnV1,1fllil~fHl1.AU1fl~il ~Yi1l.l1 

- l1'1>1h1ilm1Uil~nu~u~~ hw Sheet Pile 

1'U~1~'VI~~~iJfl11riBni1~1~UU 

n1o11ruulrm 1!il~u L'liu ti'~LnuJ11M~'U 
• 

v 

LLn~uml11J'i11U1Lil~ 

VlUfil.JilVU'U~'l1U~l.JJ1'Vl~L<lLfl~vi1l.Jii~ ft.fl1Yi~1.A~ I - 11' 111 h\'il u 1 ~ nu .r\' ~ 1 'U 'j ~ ~ ~ ri il n i 1 ~ ~ B . ' 

'l1 m'l ~uii~ Fi<J'U-ii1~ 'l1U L'l~u i1 fl11l.l n11iioij'U 0-1 ..,. d ""' ..... ,... .,. 
fl11l.JLft ~'VI1~'Vlil1' Lfl V1 flUil1fl11'111~ Lfl~~ 

LUB~L'li'Uili d'Ju~uiinmn ~uuuLiiu~w'VIi:i~1 I - 11'11111.1'iln~B~'l'uL~<J~iB~L'l~uu(!!'VI"1flfl1'l 

~uuulJil L 'Vll L -ifl.J (\~ L -ifl.ll.J1 fl lJ'lV1U'l~i1Jl1111<l'VI'lil 

LLV1~U1.ALVI~B~ u~n'i~l~1.ALU1.Afl'l11111'1>1 (pH 5.5) ~'U 

UtiliiBti~l~ L i'Ju~'U L 'VIU ~1 i~Jl lill<IU'U L 'Vllli~il L 'Vll 

iJ~111U1~iiLL111~U1.A L 'VIiiB~ LL<l~~Jl \ill <I L -iJl.J U~ n'im 

~'ULU'Ufl<l1~ (pH 7.0) ~1.A~1~1iiB'U~1~Li'Ju~umiJ~1 

~Jllill<IU'UL'VIl 'V1U1~~L'VIiiB~U1.AJlmn LL<l~ 
' 

B"'~YiU,V1U'l~~L'VIiiBwh~-if11U1.ABVU1~L~fl1JB~ ' . 
1u'l~iJUfl1ll.Jiifll.Jlflfl'll 100 L'l!'U~Ll.JOI'j -~ViU~UL<lti 

riBni1~ ~1111l~vl11.A'V!Ul~u~ri<Jnil~OI1lil111 

'l~ ~~ nmri<Jnil1 

- \) 11111.\'iJ L 11'1 VI U l ~'II il ~1m~ fl1 'l'l'i U U ~ tl U 

'l!l.l'llu L -ri<J'l'uVl~uru'VIl~ Ln111" nnT:; ri <Jni1~ 
' v 

'lim 1m~m'l Lbn~:ff Lb•~mll.ln 11'\IIU l'!l il~ m 'l 

vh L ilu ~1m 1l.l 1i ~ fll 'l bb fi1 '!I u '!J'VIl OJ<l il 111 

'l~~~nmriBnil~ 

l.l11i11Jl11-A~if11fl'lBBflLLUU 1'] 

"~~•mvu/2559 

~ . 
· 5 V "~~\imvu/2559 

'"~" OO•oo••• u uU ·~· ••• J. (J.~~ U 

~-.l'lltl .. ............ . ........................... . 

(u1moii~iv ,,,;~u\'1;) 

~jjB'1tl11il~nJ1lJ~L Vlti 

'U~-ci'Vl ~tlG'1~ LbtJ?ILG'1'Vl flll~1Jm1~'U ~1fi'~ (:U\11'll'U) 
,. 

r \2559\tVI\1'111-?4!\ •~~.u<do ''"a\l',,u.,,n-mT,,b I U'll'>m>iloot\u '"V"~"";.,' oa<: 

, , -..~ .,:.-, ,_; c.'• ~.:. ;- ·:! ; 'dL . iC G...;;,;F.c :': ( Ut,l!IEI• 
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' 

(u1,;"'i1;;ru ilv"~'i~ml """ """'''i'iuvf i'ho'1;,rl~u) 

~oJ1U1qjfl1"ii;-l Ln~~tllJ 
"' ... ., 0: d "" ... ..: ~ .., • 0 .., 

UJ'\':I'Vl 'lH€J1JLtl?l L'tl'Win'UEJ"i'l bbB'U~ mJL'U'OJb1J'U't'l 'OJ1n~ 

__ )......_ _____________ __J 

• 



tJ~1i1m~hJLUu~h~thun<~1~ (pH s.o) 1um;riv.,11~ 

lrm f11 'l\J ~ii 1i \) f1'l'l)J~ LM EJ1otl !)~ n U'Vl1YW1 m~\J ~ !l 

f11 'l 'll ~ ~ 1J ?i 1 'Vi-\' U n !l., -\'1 ~ li 1\J 11 f1 LL il ~ 'l ~ U U 
' d 

.,1o1'lrutll.ni'I1JI~u L'litJ 'l~UU'lhu~nl1Li1EJ 
• 

uvwth~tl1 uvi1i'n'liEJ~ hwn\Jm'l1Jriv.,~1~i1i'~n~11 
<01 0 "-' I Q ..,j 0 I V 

\J ~ IJ'll !lU L 'll 01\J 1 f1 ~1J !I Lil~ 1 ~U'l L 1ru'Vl \J ~'Vl1 f11'l f11l .,11~ 
• 

LvhJu 'ii~l'l1~l1\J~Vh1'1\'Lfi~m'lLU~EJ1JLLUil~i'lru<IIJU~ 
' 

'li1J~~1J'Vl1~f11EJ.f11~ 1~LLn f11'l.,ruL~EJLiJ'1J~1J LLil~ . " 
.rn~ru~'llmLdv~tJ 1u'l~i1lu~ 1 LL~\J~ bJ i:i~fJilm~'Vlu~ v 

flrul11J~'Vl1~LI'IiJ 1~LLn tJ~fi1m'llm~1J (pH) miJ1ru 

fiu'Vl~ EJi' 01mL~mh~ 1~>~ 
' 

Ll'l'l~ m1dhJii 111 'l riv11-l'wffu 1Ji'~u !11~Ju m 'l 

'll~ L 'iJ 1 ~ ~\J 'ii ~ L fi 111 ~\J Lil~ 1 ~ 1u.ff 1J 01 1J1J f11 'l'll 111 ~\J 
' ' 
U~ nru~ nv11-\'1~ LG'I1L~IJ L \11~ LLil~<l151'l(\itJl.n1'11Ji'~1J 

~ "~ ~~~~n1VU/2559 

~···················· 
('U1mU~1J"Ii'tJ 1-l,;~UVI'l) 

~ij~1'U1~f!-l'U11Jbb VIU 1-~Fc''~T~.~. ,~ .~ '·~1'~: 

• .5 v- . ~~mvu/2559 
"'~" .. . ..... ../. ....... (0 ...................................... . 

(u1,;e'h~~ru 'llve~~~mJ """ tm~11'i~uYI ihtl1~,.l~ul 

~"111t.nqtn1'"i~-lL~ 1~-f{tll.l 

,---.... . .......... 

u~.;VI ~EJG'1iii LLll?IL?I't'l rmhlm 1.lfu -:ij1fl~ (1J'H1"li'U) 
·s(' . / • /I { 

lli~.~~- ---- ·._ .. ~;;-···SJL_ ________ ___, 
.. ~ "' ... ... .... .;, ~ ... o' ...... 

U'i'l!tVI 'IHEI1Htl?l b8'U\IL'UtJ'i-l LLt1'Ufl l.LlH1.J\ILl.I'UVI \11nWl 

--·- ·::J:,-.., 
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l) 

mwJ7 

~1 'U n ~~ "J 1 ~ b<ll L~:w 'ildj n 1~tl B~ n'U n1 ~ 

L~B'U1 '1'1<1 LL<l~iWI<lltJ'IIeN~'U hwHL 'V!~ntJ<1Bn 

tlmn'U~'Ui~ <i1'U 1 'Um~ti B<l-i'l~~~uu<~lnl'lruUl.n Fl • 
1!il~'U L'li'U 5~LnuJ,1!il~'U timnJ•~J, LL<l~~~uu 

v 

ll'l1Jrnh~ v 'il ~il m 'ltlB<I-i'l~ rh LLW~ O'U~'U!illtJ'l~uu 

Sheet Pile Li111J'l'il1JU'inru~'U~~'IIi11~'UL~m'J<J~n'U 
' 

m'l L~B'U 1 'VI<1'1'1'1Bm'l'Vl'li111li'l'II<J~~'U'II ru~'lli11 
' ' 

- 1'Unl'ltlB<I-i'l'I\J~il 

'II B~FI'U~l'UU'i nru~'U~ ti mr\'1~\h~:wl ru1'U<l~ 4.80 

<1u.:w/1''U LLU~LU'Utllb~tJ\Jln~v'~ill:w 3.84 <lu.:w./1'U 

'il~ului11~1v5~tllui11tllL~mh ~'il'l\J L~<~ 1 ~J~~~ • 
v v 

ilf)rumw~l'U lillmn ru'l'imll1'lJjl'UU1 Vi~ Lbii'l~~ 

.\ ... -UJ1tl10'l1Rtl9l1:U9l"S'l'ilflil'U 
-_.,::.:-:~:.::·:;:~:-//:",~~·",: '- • I 

" :?',''':"'1F-~a~n ... ='Wiuil~u..,,.a-a:u 

- ~lilHilnl~tlluliltllL~tJ'illn~<~nh-1- lil~l'il<l<~u1~ilm'lilil1llli'~.,~uutllui11 

~mi11:WF1'U~l'Url<J<I-l'l~ 10 ~m ~lv5~tllui11 J, L~ v<h L ~'il'lu L ~<Jului11Jl L~tJ'ill n • 
tl1L~mh h~u L~<J<111lri lFill:w<in\J·m 1 'U ~<~~illm<J'IFI'U~l'Un<~<~-i'l~ • 
J 1 b~ v ri B'U'l~U 1vJ ~~~~ ~ l'U m~tl1u Iii - li1~l'ii<I<J1J 1 ~il~~~~~mtJtllilFI'lll 
<l~ dvi<~~~1J1tJtl1<ilnl~ru~~~'U'VIUl I- ml'ii<I<JuHilti<Joi'nlil~n<J'U~'Un<J'U 

'l~1Jl EJ<l~ 11~1~ m vJ 1-&1 Fl~ll.fll v 1 'U LFI~ ~ m1 L ~ <1 I LFI .,~ m1'i:w n'U'U 1'1lm-'ll:Wli'U'Vl 11 

~l:wnutllb~tJ'illnnmh~~.i'l~~n\J'l~mru 0.96 ~ - ~1111~il~~~~~mvJ1ilml1Li1ltJ~<J1J~'U~ 

'l~1Jlt!tll'illn lm~m~<1~vim~1Jlt1tl1 

<l15l'li\J~ 

r "~~~nl"'U/2559 

('U10LU~"oV" 1~1!1~'UVI~) 

~iJeJ'lU1'"ilfl'l'U11JLL Vl\J 

u1,;'Vl Lu~~ LLu~L~Vl eu{\Jm ~-tu ~~n~ (">n~u) 

("'"""-, ""......,.._ r·..,--,._~,..,c--= 
&"'""""''"''\ T,,h 1 ~'~•nm]Mii~ 1<u•ria.1;,. "'"' 

""·· 
~ ~-~..::• '--'n."._'j" .. ,r,._ i· '.),'~: -,, •r' 
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('Ul'~t'i·n><1J il"t~1~ml LLB• 'U1~~11TIU>i i'h611~fi~u) 
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\J'J'I!t'Yl 'iH€llHeJ~ L'V'U~L'U~~.:J LL'fJ'U{;l LL1JL'U\H1J'U'Yl ~lfWI 
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.. ' ) (;1]51~)'1 1 (lil!l 

1.8 LlUi'lJU1 
v 

u n:; FJ rum mh 
• 

"'~"· ··~··· 

l'll51'ltlJ~ i1i'11.J'WU111'1'l~f1l'l~ll!11..11.J'i''lllil1-'l1:1J li1.J'VI'l1 

.r~Juii~m•ri1tl1~~ 1u'l~ v~ riml'i'1~ ~~ L i'JuJ1~~ 

~ 11..1 m., ,;,r ~>~ ~ 1..1 il Fl rum '111 Iii' lil1ll L n ru 'llll' m • 11..1 
' M 

tl1~~ LL<l~iJtJ~UitlJ~!l1.Joih~u!JV'il~~~~<lf1'l~'VIUili!J 

1'1 rum't1tl1il1~1..1 1uu~L 1ru~u~i'1 mn1u'l~.i'u~1 

LL lHi 1'1l11.J'l~v~rie:J~f1~ll1'i11f1U1'Li'l~tl1 

1.JFI'lVI<l1~~~'1111111'1't1'i'll 1JJiJ f1l'lU1tl 1~1 nLL VIii ~J1 

1!ii'~mn 1-U ii~m., .. h hiilii~f1'l'lllf1l'lrl!l<11'1~ 1~>~r 
d ' ..,. .... ~ ~ 

'VI 'il ~ 'l U f1 11..1 Iii !l 'l~ UU 'VI 1'\ 'VII~ LL11 ~ 'l ~ 1'1U1.J I'll !l ~ 1.J 1 

'll!l~I'I1.J~11.J<l~~Ulliil f1lil~f1ll1.J~1.JL ~ll1 Vl Li'\'1; 
• 

~1..1 Li'\'1;\11..1 'VI'l1VIilf11ii~f1!l1.JLL<l~.i'mi'l't;'lJV~ 
v v v 

ri !l1.J'l~U1 m! T~ ~ <l~vi ll 'l ~ u1 v l11 ~ 1 o 1 'l ru ~ 

i1i'11..1V1U1lm~ m'l~ll!11..11..1'l''lllil1-'llll B1..1'VI'l1 

ili'11Viilnwth LiiV'illnVi'll~ 

Vim<i'1ll1'11..1~11.Jrie:J~1,~ 10 Vi'v~ !ii'1vii~'lhu1'1 

- m 1 'il ~ eJ u 1 Viii n 1 'l ~ 1>1 Iii'~ 'l ~ u u 1h u 1>1 

J 1 Lii mh L ~'il'lU L ~ mJ IU 1>1tl1 Lii V 'ill f1 
• 

tl1Liimh h'lti L~ll<ll>l~11'111ll~ntl'ln 1u VimiK1ll'll!l~l'lm11.JrleJ<1f1~ 
• 

tl1L~ V rl!l1.J'l~U1Vtl1~~~~ 11.Jf1l'l'lhUI'l<l~ - lil'l1'ill1!JU 1ViiJ'l1~'l~U1Vtl1-8'11'1'l11 

1!if~1.J~11.J~<lf1'l~'VIUiii'11.JFitlJtn't1tl111ii'~1..1 L ~!l~'il1f1 ~vi!l'l~U1Vtl1l1151'l ru~!ii'11.JVIU11FI'l~f11 'l r- Iii 'l 1 ~ l1ll U 1 Vi iJ ti e:Jiil n Iii~ n ll1.J ~ 1..1 ri !l1.J 
• • 

tl1LiiV~Lfilil'ill n n'il f1'l'lllrlll<11'1~iJtl~mruumJll1 n ~ll!11..11.J'i''lll'll-'l1lJB1.J'VI'll 'l ~ U1 vJ 1 'ill n 11'1 'l ~ n 1 'l <l ~yj ll 'l ~ U 1 vJ 1 

LL<l~ 1JJiJm1ll~mhn 11.J'lUl11'l'Vi'I;U1.JL~!l1.J'il~'l~U1V - li'lil1 Viil'l1~'l~U1Vtli-8'1FI'l1111>1V'l!JU~1.J~ I l11ii1'ltlJ~ 
• 

11~~vim~u1 vtl1l11ii1'lru~ Ji'11.JVIU11FI'l ~ f1l'l~ll!11..11.J 
• 

ri!J<11'1~ 1um»~U1vJ,~~'il1nm'l'il1'l~.i''~ 

"~~~n1UIJ/2559 

~--

.S \I "Wl~mmJ/2559 
. ,_. /.)~[ 

~... J {" Yl 

(\J1EJL\l~).JofftJ 1-l~'j\J'Y11) \.-' 1/ ·; •·' ·-·- ' 
1/·r· :;; \:~ I 

-;;,l~ 

.. ~ 1-'_:t 
(u1"e'il>,N ilue~~~",j """ ""~11TI\J>i ;;,5,,R~\J) 

~i1'U1q(fl1"i~'ILL 1~fitl).J /' i -'~:: 
J ' 

'l ~ [1. 

~iJthU1"oil;;\-l'IJ11JLL YI\J 

u~,;''Vl ~tJ?Jf/i LWi'IL"Yl fltJitlm "i,t'U ~hfi~ ().J'V11'!l'U) lli- -... ... " "' ..... .;. ~ v ~ • .., 
U11!tYI fl!W:ULll" Ltl'U\H\Jm'l LLtl'U~ LL1JLtf;;JL1J'W'V1 '"J1fl~ 

r\.1~~'1\EVI\EI~-lO" """""''' ,<W0\1'"'0~\.,mi\-,h I u>•>m>~&.~U '""'~O~I'-l><io' 

.. 
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Bm~Vi 1 (.iv) 

2. 

m ~ 1bm Vi 

2.1 nfwmmfhmwuuun 

(7.hllYttiid1i117.h! 

1Xentl1-1Xv~ ?i11J'il~ ~ ~ 11Xil m1u TU~~1 ~ 1~ uuuTu~ 

J1 Lilml1 L ~'il1U ri vutJ<iv ~11~6'ivim~U1 ~J1l'l11l11ru~ • • 
~1'UVIU111'11" f111'llJ tl'U'U~'Illil1-11lJ li'U\'111 L 'liwi"u 

Ji"Ju 1v ml'l~'il~ riB 11X Ln Iii m1tJ u L ~ <J'U Mlll'l rum'l'iJ1 
' 

1ill~uuvmnn li"m~iTii~ilf.J<~m~I'IUMvl'lrumvnl1 
' 

1!il~u1u1~Jiu~1 

- Ylu ~11'11 ~ f111 ~~ lJ fi tl'U 'U ~'lllil1-11lJ 1j 'U\'11 1 LL '111 ~ • 
11lJli'UI'111 L'III'I~1J1n~11 ~~wr~m"LI'l'l'ilJVI1'Um 

' 
1~v1vu1m~m11'U~!'Iill fi1<~LlJm ljjViurlu~thHi 

~<11~'1! 1~ 11~ vl'i1u 1 myu'lnrurlu~i'in'<l1ilm1 H 

tJ1dv'l!-t1~~uL~vm1miEmi'v Vi1ru'll~m-,lJLLn~vh • 

/ ~ v.~~~mmJ/2559 

L!'l'<!i\'U 1'111 ~I'! f) 1'1~ f1!J'U LL<l~Ji' f1L!'I1,rtm~ n ll'U . . . 
1~ u1~tl1Vi~ <~"vi v 1 ~ u 1 tJU1l'l1511 ru ~ 

M1'UVIih 11'11~m{~lJtl'U'U~'Ilm-11lJli'Um1 

~'l~tl ' . ~ ........................................... . 

lr:~;i/~:~~ .- . ·: 
• ~ \} ~~~mmJ/2559 

~·~il. .................. .. ................ - .... ..!. ...... (2.~ ......... .......... . 
(u1muli~'li'" 10>i~u~;) 

~ihl'1'U1~fl~'U111Ll 'Vl'U 

tJ~~'Vl mi:l~ LLeJ€'1L'G'l'Vl F1erh.Jm ~.a-u ~1fi'V~ (l.l'\.nuu) 

P \C~SO\fi/IIEVI·248 ~~~·~<>i· oOI~\I'l'l>U..,>Ol'\T,,h ) ~-..•n,tJn .. '(tE '"""'""'" <>OC 
' ' 

' 
• ·~J I- -' 

•' ""--' 'j 

'1\ :I ! ' ·J ' \ \ ' "l . ~ . 
L]i _____ -----
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(u1,;•'b;;ru 'Vv•~~~ml ''~" 1m~11'iluti i'hlim,\~ul 

~"liTU1qjfl1~~.:JLL 1Vl~el1J 
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1'11~1~Vi 1 (~ll) 

'llv~lJ~'tlu 

3.1 m>lifti>::TII'ffUrfi!iu 

~~1i£l . ····~···· 

. " ' u" _, .. n 11 n !l., >l·hl'l Hnl> L u n11 L u<WlJ <1 f1l '11 n l'l 

1 iu>~ lmn1~~uu 1 L 1 ru ~lJ~LFI>~ m 'l'i11 n L~lJ~ L tlu 

~u~~n1'1~ 1 UL i'Ju~u~nm1-i'1~ lm~m> LLn~ilm> 1i 

U1~ LEJ'!IU L ~iln1'l!l ~!llii'EJU1~ Lf1l'lilll'l1~!l~ ill it' EJ 
• • 

>1!J m EJ 1u Ll'l'l~m>u>~n!luJi1EJ ll11'11'l~nillil' EJ . 
<1~ 8 'liu ,}l1J11J 2 illl'll'l (!l1F11'l A Lb<l~!l1Fil1 B) 
• 
LL<l~lllF1Tl<ILlJ<11 .,~ 2 ~u ih~,lJ~ 1-if<l!lEJillF11111lJ 

• 
17,426 m>l~L!Jm LI11EJLtlu~uffii<~cEJ'Ilil~il1Fil> 

A L~ilil'u 8,616 m'll~L!Jm ~uffii<~!lEJ'IJ!l~il1Fil> 

B L'vhn'U 8,605 m>l~L!Jm ~uffii<~!lEJ'Il!l~!llFil~ 

<IL!J.,> LVhn'U 190 lill~l~b!Jii1'l LL<l~~uffioU<I!lEJ'IJ!l~ 

mm>~n'I1EJ~>1mvhti'u 15 \ill~1~L!Jm ~~~.,·:h 

illl'll>~n!llii'EJ'IIil~ lm~ nw1f~ 2 !l11'1l> (ll1FI1~ A 

w~~iimmJ/2559 

(u1V.il~~.,y" 1,,;~'\J\'lo) 

~:ijrj1\Jl~~-l'lJ1lJLL YI'U 
Ci~.~: 
! :I , 

u~'!i''Vl m?!"li LL'ili?lL?!Vl rw1tlm 1-a-u ~lfi'til (:Uvtl~'U) l_~:.:_:~~---. ,--· 
L_-----------------~--~-~-"""~"--',1•".;:;;,., 

' 
r\2~59\!:111\I'IA-24~ U'tUhUili" .lllo"'""U'lf'1n1"T,;h 1 ~-..•n"tl""\u "uerio~\""NdOC 

·-~---= 42/265 
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, ~ ·~-. •- ""~,:' '--< .. :'C: .:, .\·:-.-...\"/ U;.:r;-, 

V w~~iim"'U/2559 . ...::5 /:) ·""- .. ..----
~~;at) ............ ~... ..- ~ .. ..!... .. ... '( .. :-:- .. ~~n .......................... . 

('U1,ot'i1o;ru il"•~'l~eti """ 'U1,~11TI'U>1 i'hti,.,,..;~'Ul 

~,jl'U 1 ~ fl1"i~~ LLl (WI~ tllJ 
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IJmHVi 1 (ii\v) 

Noise and Vibration Control. McGraw-Hill, New 

York, N.Y. :ilrn11J<1~1.h~mru 3 L!Jm i1ii'1~~1'11!JLL'I.n • 
<J11'111bl'11 ~ n11LU1~ i1il'1 ~ni1~111 n LL 'Vl~~fi1 L iJIJ1 L~ V~ 

11'1 v 1-ifl.tJ m1\J1J1i!l v!J~1J~~ :il1i11 n>1!J m 1 ri ili1~1~ 

(n11~1J 1~1~<1~1~) ~ri<J1 ~Lfii'1L~V~~~11JU1L1ru.ff1J 
2-8 'llil~n11rivi1~1~il1~11 

2) r'I1'V11JI'11 ~ ~'i'u mm ri v<1·h~l'i 1 L il1J~11Jriv<1~1~#1 
• 

~ ~ ~ v 
'111~111LiJ1J11 Metal Sheet ~~ 6 L!Jm tJm11J 

V ""' QJ <01 I CU _J 
vmmtJ'Vll'il'lnw>m !JI'I11!Ji1~L'Vl1nu 8.5 L!Jm '!I~ • 
LLi'J1J Metal Sheet LlJ1JLLi'J1Jm~n~~11Jn1~U11Jn11 

Ll'l~ <JUfl1Ji1iJ!J ~~J1J'ii~:iJ ~rui1!JUi1i LVi VU L~ V~ 1~ flU 
' 

LLi:J1JL'Vl~nrn1!J'V11J1 1.27 il<tl'iL:wm ~:ilFJrui1:wui1i11J 

n11<11'1'Vl<J1J1~~UL~V~~'Vl~<li'J11J<I~1~L'VhflU 32 dB(A) 
' 

B1~B~iJ1n Beranek, L. L. 1971. Noise and 

Vibration Control. McGraw-Hill, New York, N. Y. 
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1971 Noise and Vibration Control. 

McGraw-Hill, New York, N. Y. :il~11:Wi1~ • 
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illfm li11'1 fl1JL~ V~L ll1J~U~il11'111~1J1Jn'JI'I 
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(Dense Concrete) 1'111:W'V11J1h.iuvvn-i1 . . . 
4 il1 Vi~il111nm1B1~1i~ FHWA; Federal 

Highway Administration V1Ul1 l'lv1Jn'll'l 

(Dense Concrete) 1'111:W'V11J1 4 iJ1 
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d ' ) IHlHI'll (ill~ 

3) n1'111JI'I1 Vfrn1ri ~i'l'll' 1u'li\Jili~1Jf111Ltlm1u 

LL<I~illnLLili' 11i1Lil1Jrn11uVf~,U111i11V11JB11'111L111Vli'l111 • 
tl1JL~!I,LU1J~U"l11'1111'1~1Jfl~ill (Dense Concrete) 

m1l.l'11u1hJu~vni1 4 il1 i,if.1nn1><h'ii' 

FHWA; Federal Highway Administration YfUi1 

I'W1Jfl~ill (Dense Concrete) 1'111l.I'I11J1 4 iJ1 i'l1l.l11~ 
<l\il\'lti1J1~;JuL~V,~\'1~')~11J<i'111\Lvhnu 40 dB(A) 

111flf1111.h~Lilu'111rl1rn1i'llil1~;ruL~v'm'Ji'1vl'i'llil • 
" " QJ .... I ..... ""i V V IV CU ..,j 

fl1JLi'lm LLi'l ~I'll f111<11111~ I'IU Li'l V'tltll.J1111!11i'l\il fl1J Li'l V' • 
Llil v L ~ t1 U1l.l 111l.l 1\'u H ;!u L ~ v 'u 'il 'il uu • 
~' u 'h 1 ru ~ u ~~Iii~~ lm' n11 ~1m\'~ <1 Iii 1 Jl LL ri 

' 
" tf11J~flti1PfV <I' 2 otl1J iJ11J11J 8 m\'' LL<I~B11'111~fl • 

ti1PlV f111LI'I'I1~<1'111DU1<1 1 .,, 5 ~1J il~l-ffriTl~;!u 
• • 

L~V' leq 24 'U:U. Lil~V~~I11'illliiU~L11\J~1J~ritli'1~1' 

/ ~ w~~\immJ/2559 

Ll'i1nu 40 dB(A) 

iJ111 rn><i'u'lltl ,.,1v~ 1'1 ti1Jfl~ill ri vu v n'l11 ~ 

'11 tJ <1 w.hu Ill~ LL n1' L '11~ m<l~l.l ~ !)', hJ il 

1'1 ~1J fl~ lill'l<ll.JVlU LL<I~'I1ii flL~ V' fl11~b\ii1J 
' 

L '11~ m<i'ULL<I~ hJ~1J11J Lfi1J 1 tJ 

~1111 Vfjj f111Uiill'll<JULI'I~ <l'!I1JI1i~jj L~ v,;J,Ji1!1 

li'l\il~iJflllJ<Il.JU~~Iii-B'UL~!I' L'li1J liti~l.l 

LU1Jt>i'1J 

~111 L 1 <11 <l1WlU fill fl 11l.J ri <J<I ~1 '1 Vl L mn~ <ll.J 

blil !!'11ii m~ v' n 11 H' Ll'l~ <l' ~ fl1 flU fl1 ru ~ 
L UULL '11<i,ri1L illiiL~!I,;r,w~mJ~ nu 

~1'1 ~' <Jti fl1 ru~'li1 v <I \ill~ ;!u 1'111).1 Iii' ''II <J' • 
L~ !J'illll.lfl1 LL 1J~U1'11ti'U~,;\'I~ ~iiill L 'liu 

f11 1 L<l'il.l LL~1JV1' nu.i'u<l~ L i'iv1JL •ifl 1 U~'ii11J 
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111111~vi 1 (l'iil) 

Lvhnu 59.80 dB(A) JJ1FlTU1ru·hu~>'h8 l'i11.1u~nru 

~1.1vi<ia1.11'\<11vi1mi'villl'l HfLLri 1'1mh~m.J•J.Jl'8 
' " ~ 

~'111iiUli1 1 'ii~Hffi1'l~l'i'UL~8~ Leq 24 'lflJ. Lil~!Jvj 

lil'l1\Jli'IU1nrul'1mh~mJ\ilJl8ll'lf1iiu1i1 1 ll~ 1 .ff1.1 
'U ~ , 'V 

L'vhnu 55.90 dB(A) JJ1Fl11.11ru'i1JJ~hv '11ui1 

I "' g Q I ... 

• 1'111~111ULn!J~'l1lJ\J1flfl\Jfll1lJf111flilll11~ 

d "" ~ 
·m:111uuu 1 

- ~11.1Yhjj11J11fl '11Ui1 ~uviililill'iilLFI'l~n1'l~~'\ollJI'I 

LLi1~~uvi<ia1.11 '\<111nmrmm'l :ilfi1'l~l'i'u L~8~'l1J.Jvi 

Hi 1' u i1 1'1 i1 ~ LL i1 ~ a Ei 1u L n ru '11 JJ 1 Iii 'l • 11.1 
" ~ 

m1J.Jtl i1ill'l li'mi'1'\<11uJ.Ji1Yi~'VI1~ Lli EJ~Iii1J.Jti'l~ n11'1 

I'IIU~fl'l'llJn1'lii~LL11'1ii'illJLL'!.i~'IJ1iliLLi1~ World Bank 

Environmental Guidelines vin1'\<11.11'1Fl111llhn1.1 

70 dB(A) LI'IEJ~1.1viilil'll'iil'VI1~~11ui'11'1111i' 11ifLLri u11.1~n 

a1~8 ll~ 2 .ff1.1 1'111'1i1il:1!if1ufi1'l:l'i'uL~8~ 
" 

'"~"·· / #/ ...... ~ ,// ..................... ············· 

"~~'iimvu/2559 

(UlmO~~,jv oo>i~U>l5) 
,-·:J . 
I 

~ile:l1'U1~(1·:J1.11l.l ~~ Ylt! . 
u~,;'Vl m?~"i! ~~tl~Li'IYI fltrhJm1i'u 'i11tl'VJ (l.l'v11'1J'U) 

• • .. 

~ v .., .,. ..., 

i11'1 fl1 'lli1J'11 iJ ~ LL i1 ~ i11'1'l: 1'1 \J L ll8 ~ 1'1 ~ 'l\J fl11J 

~1'11.1 <im -&11'1 111 i!1'\<11'u~~ Ll'1~llll'l riilll ~1 ~ 
' 

'il1nvill~ Ll'l8llll'lffi offlli'a~:ill'lrulllJ'IJili11.1n1'l 
" ' ' 

i11'1Lliv~l'i'~ 

n 1 '\<11.1 l'llJ 1111 'l n 1 'lU 1'1 L 1'1~ il~ ~ n 'l/ Ll'l ~ il~ 81.1 ill 

vi1lJ1'1i'~11.1 '\ol"lil11.1'1h~~mLi1~ilil'lth8 "mru1 
' 

l'i'uLR~il~EJ1.1ill'llru~•al'l1n" .fl1811.1~1.1vi 
' "" d .,. d ~ 

flilll 'l1~ L '11ili11'1il11~ Lll8~ \11 fl Ll'l'lil~ 81.1 Iii 

ill 1'1 t1 'l ~ n11'11 ~ v ~ L 1 <1111.1 n 1 'l ri illl ~ 1 ~ 

bl'l 'l ~ fl1':i bl'l8 LLlll'l~ L 1 i11vj L~lJ~ 11.1\11.1 fl 'l~ yj'~ 

~1.1~1'1~11.1 11vilif11.1'\<11Hm,m'l 

tl1'\<11.11'1~~1Jfl1'llil'l1'illliJ\JLI'I"JiJ~~fl'l 
. " 

Ll'l "J<J~ 81.1 ill '11~illJ1<1~'liillJLL 'lllJU1 'l~ 1 m11 
' 

iJth'lliJ1 LlllJil LLi1: ~ 1'1'\<11 'lUfl'l ru\J l'll'l'lil\J 
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"""'"' 0 
-~-~--~---·---~---=----·------·--·---· 

(;11~1~~ 1 (ii\<J) 

'VI1~~fl'UVil'll'l~l'UI'If111'i'LLri <l1fl1~~f1<l1Fl~ f11~LfiVI~ 

?1'111.fhn<~ 1 .,~ 5 ~'U fl1~rl1~~11'11urhm;\uL~~~ 
• • 

1 ' ,.j'.,j,1 
~~lJ 'U'II1~ 61.68-67.70 dB(A) ?11'U~'U'VI<l<l'U 1111 

11'\'LLri I'I'U!JL~mJ~lJl!li'I'IJ1iiU1il 1 ?I~ 1 ~'U '\l~ 1i>\'1u 
\1 .... q \1 

~1~~1i'iuL~~ ~'\l1nn'\l n~~lJ n1~ ri<~ ?1~1~<~ ~1 'U L nru'l'i 
• . 

lJ1\l1~~1'U1 Vl~VIlJI'I 
~ 

,;; I I .f ""'- I 1 
- ~11.JLf1\N11.JLLii~I'IOLLiiJ; ~U11 ~'U'VII'II'I\l1<l fl1~fl1~ 

~~VIlJ 111 LL<It~'U~ ~ <J'U1 V111fl ;;\11'1 ~ ~ fl1~ ij f'i1~~ !i'iu 

L~ ~~~~lJffil'i'1u<~111<~~ LL<~t ml1 'U Lfl ru'l'im 1>1 ~1i1'Ufl11lJ . ~ 

tJ i1 <I l'l.fi'~ 1'i 1V11U lJ i1 Vl 1>/'VI1 ~ L~ !I~ ill1lJ tJ ~ ~ f111'1 

fl(lJ~fl1~lJf11~l'i~Ln111if<JlJLLl-i~'ll1iiiLLil~ World Bank 

Environmental Guidelines v1n1VI'UI>lri11ll11Lii'U 

70 dB(A) 11>1~~'U\'1iiil>llii<J'V11~i>\'1'UVil'11~ 11>i'LLri 

U1'U~f1<J1Fl!l .,~ 2 ~'U m111-l1'\l~ 11'11u~1~~1>i'uL~v~ 
• 

\1~~\immJ/2559 

. ~ 
fW1JeJ .............. z:;;r·· 

('U1ma~1J'!Tv 1-nJ"J'UYI'l} 

~ih51'U1'll:l~'U11JLL VI'U 

tJ~'JVI Lf)~; LLtJ~L~YI rw{tJm 1.ff'U ~1flvt (1J\-11"11'U) 

r;----. ' . 

r:.: 
[b_ 

• 

o ..... ,;; .,j t.f I 

'\!1 fli>l fl11lJ L ~~ ~(11J ~~'VI f1'VI L 'II 1lJ1'11'U ?I~ 
' 

~tJ fl1 ru ri vii~ 1~ 111111 'U~ 'Uvj ri <I ?I ~1 ~ 111 L n'U 

30 fllJ./'IIlJ. LL<I~1'Uf11~Lfl~<l'Utf1!1li11>1 • 

11 un~ruri<~?l~1~ 1 '11vi11>i'•v~'~•1m~ll'm~1~ 

1111~ 'U <~ ~ u 'U ~ 'U ~ ~ '\l ~ vh 1 '11 Lii 1>1 L ~ 11 ~ li'i ~ 

~ u m 'U m ~~ n ~ <~ 'U'II <1 ~ 'lllJ'II 'U • . . 
II 1>1111 ~ n <i <~~1u L~ <1~~ m L~ ~'U ~~ <JlJ LL?I 1>1~ 

u1v~" LL<~~L u<~11 'VI~Fi'~Virl1VI1uiiil>llii<~n u 

1m~f11~ Hl>i'1'UVI'Il'11m~fl1~111ii<J111n<~1ri<Ji'l~1~ 

iii1>11>i m.J1~?11'U~1'U LL ~~~ LL~'U LL<I~~'U ill <I'Ll fl1 ~ 

1'11 L U'U fl1~ri<Jl1~1~ 11'1~~ fl1~ 1 '11~~ fl<l 1 F( !I iii 1>1 • 
~'Uv11m~ m~ ll'i''VI~1u ~~lJ~~1uvhtl'l!VI1 

d - I t.f 

~il~~ilfl~~'VIU'V1Lf11'1'\l1flfl1~fl<Ji'l~1~ 

1~'~~~<~~1111 tJtJ1utJ~~LLm 'IIVi''UVi 

~J 
i'·,., 

i 
I 

• 

. :5> V \1~~\imcu/2559 

~·~" . -v ..... ../ ... ....... (Q~ ... .. 
(1m~z'i111ru \Jczi'l'li'lml LL~> lm~11TI\Jvl vhti1"fi~u) 

~'li1'U1{1!fi11~-1LL 1vtflt11J 

- .... ... .::: .::: ..... ..: ~ ... .. • OJ 

tJ'l'tiYI <ijLtJlJLtl~ Ltl'U-;;!L'UEJ'l-.1 Utl\JVI LLlJLtJ-;;!LlJ'UVI ~1f1Vl 
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\ll111~Vi 1 (!iiiJ) 

fl.:J~€1 . 

Vil'll'ld'ul'ln 1!i(((ri il11'11~li'nil11'1'v n1~(1'1'VI~ 1- n11-1ulil1li'l'lu~1uriil11~1~~'il~lii'il~ 

11'111i'iU1n 1 11~ 5 .ffu l'l1vr:hll~11ii'~urh~~ii\'1J(~!J~ ' . 
'l1lJ1u'li'" 59.86-59.89 dB(A) ?i1u~u~~ilul'V11 
11ii'\bri 1'11J~(~m.J'O!Jl!J11'111i'i1J1n 1 11~ 1 .ffu 

\1 ~ • \I 

1..1 B'\J~ .:11u 1u u'h 1 ru~ il (~ !J'I iil'l (n u(nru'li 

!.11m'011J111!.1 1?iilumruu mnwi' EJ?i11.11J 1'11'1<1 
~ ' ' 

1!i(((ri ear-plugs 'VI~il ear muffs 

\l~ 11ii'~1Jrh~~iil1J (~!J~\l1niillm~lJrn~rim'l~1~il!JLu [ - ~ lil1 1\'il rn ~ ~ .1 vm.l~ vu m.1 u ( 1 v ul'lu~ 1u . ' 

(mlJ'nlJ11i11Jil'Ui ~~'YllJiil 
I ... .:ol Q I II 

• R11:8ULijV~l1U\l1nnvnl1Un1lnEftl1~ 

d u " '1'11:~U'IJ!J 2-8 . . . 
-=f t V I <:!1 """" I 1 

~1\J'II'LUJ'j'ljij'j]'l l11J11 l11J'I'II'IIill'lil l'l'l~f11'j 

~'I'VI!.IVI ((n~~u~~ilu1'11111nhlrrHfl11 ilri11~1il1J 
(~ v 'l'l1lJ ~1!ii' ~Unlil n .:~ (( n ~ il ~1u ( n ru 'limm 'ii1u . ~ 

1'111 1.1 1..1 n ilrilii' v <I 1 'VI~ u 1.1 n 'i11;'1'11 .:~ ( ~ v .:~ VIJ!Jt.i 1 ~ rnl'l 

l'lru~ n'l'l!.l rn'lli~ (LlVI<'iil!.i(( li'I'IJ1~ ((n~ World Bank 

Environmental Guidelines ~ n1'1111JVIrl1 Hhi (/iu 

~-~ ~~M~nlVU/2559 

~1..151J~.:~1u u'h 1 ru~il (('VI~"~ ri 1 ( il VI(~ v 'I iK 'I 

( .yi iJ U iJ 'I lllJ~ <1m~ '1'11J ~ill \l \l ~ bii VI 'iJ 1 n fl1 'l 

~!.icl'?i(~ !J'Iiil'l ( Uu ( 1n11J11J ~VII'iil nu 
' ' 

~VI il1J 11.1 1'11J'I1u ( -riil ~u '1'1~11! (fl v1 n1J 

lJ11ll'ln11Uil'lnu \bn~nVI~nn~~'I'I1J 

~"~ (( JVI<'iil!.i ((n~ .ij'VI1 1\'il'imm~vh 'VIll' 1~ 
1'111JI'IlJVI ((n~1J ( 'VI!Jl fiil?l11'11 \\'1..1 !J- Uiii li11lJ ' . 
lJ11'11 n 1 ~-u il~ nu ((n~ ((nt 'II~ <1 n n '1'11J 

"""VV .... I I<V 

11.:1 (( 1VI nil!.IVI1u (?i!J~il m~ (1'1~ 'll'l~lil 

fl'lfi€1 .. 
S-

~1\ll1011~\ll\ll1~\ll1~~ftij1J 

" .. C~(IO'>l:'VIU~~ 1.1. ~91t\' a~ 

\) ~~M~mvu/2559 
-. l (2~ -~·-······:········································· 

('UltiLtJ~hJ-ffu 1.:J,;~'U'Yl'l) 

~flrll'U 1'\J ~.:J'U111 b~ VI 'U 
--- -="l t:·i ~ ... 

/;;( ' .. I , . 

(U10>•i1111\J uv·~'i'I~,J "~" U1."11TI1Jvl ih51>•f1~u) 

~"liTW1qjf11'"i~>l LL 1{;1iKtJ1J 

1J%\'1 W~~ "B~L~\'1 AB{lJm ;'!i'u 41fi~ (~ln~U) 
; I 

,_: ___ ~ '---------------------------;----' 
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d ' ) (;11')1~'11 1 ((;1<1 

<11#1~ .,~ 2 ~'U 1'11(;)lTil~1.i''i'uril>~vi'uL~~~·nlJ 
y 

1'U'lh~ 59.99-66.01 dB(A) LL<1~~'U~~~wivvm.i'1'U 

fil'll\Jl 1.i'LLri fii'IO!d''UO!n 1.i'LLri <111'111li'nvl#f~ 

n11LI'I\ol~<'I'Ulfl1J1<1 1 <'I~ 5 ~'U 1'110ill'il~1.i''i'urh 
' y 

1~vl1JL~~n1lJ1'U'li1~ 59.94-64.76 dB(A) ~'l'U~'U~ 
~v'U1lol'l1.i'LLri I'I'U!JL~m.Jwl'v<'l'!llfl1J1<1 1 <'!~ 1 ~'U 

'\1 .... ~ \1 

•~ 1.i''i'urh>~vi'u L~~~'illn n'il n»lJm>riv<'l~l~v ~1 'U • 
v . ~ 

Lnru'llmmJl11.1"1 '11~\ollJOI 

"' I I Jf ..1... I 

ni')LnWl'ULLf!~®OLLIJH YI\J'll Yll.IVIOI111(;)<1 

1 ~ .l'd'11"' ~· 1'11~n11VI~\ollJi11 LL<1~YI'UVI<I<I'U \o11 n<1'1'11~n11 lJI'11 

>~vi'u L~ ~~11lJ~l.i''i'u<101<1~ LL<1~ <1~ "lu Ln ru'li'lJ1 m'iil'U 
y ~ 

m llJ tJ a v 01 fi ~ rl1 wl'u lJ a Vi~VIl ~ L~ ~ ~ lilllJ tJ 1~ n 11'1 

Flill~n11lJn11ii~LL101ii'vlJLL'Ii~'lfl~LL<I~ World Bank 

Environmental Guidelines ~rh\ol'Ui11Fh11llJLn'U 

~ 
"~~~muu/2559 

fl-l~B . .. .... . .. 

l
;cc --,-- , -., (tJ1mil~~iu 1'1:i~u'l'l;) 

~flti1t.l1~(1-l'U1lJLL VI'U 

u'1,;'YI Ltll"l~ LLtJ;;H('lVJ fltrhJm~"li'u \\'1ti'\il (1J'V11'l1U) 
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(;11~1~vi 1 (l'iil) 

uTuli'nmfi'v .,~ 2 .ffu Fll~-h~~ 1~-l'u~,~~#i\JLiiCJ~ 
• 

'i1lJ11l'll11 59.87-60.89 dB(A) lli1~~u~\;i~~il 

'V111~luVil'lliii 1~"ri Vil'lllld'llllln 1~ .. ri illfmli'n . 
clfi'CJ n,~,fi,~?J'IIlnuln 1 ~1 5 ii'u Fll~-:h~~ 

M'l'u~,~~iilu•iiCJ~'i1lJ1u'll11 59.84-59.89 dB(A) 

<i1u~u~ticu1,1 M"ri l'lueh~mJ:olJ1CJl1'1111lmn 1 . ~ ' 

<11 1 .ffu ~~1~-l'u~,~~iilu•iiv~~lnn~m~lJm~ 
• 
rivl1~1~il v1 u •m\J'fimm:o1u, ~~,lJ~ . ~ 

n1~'th~•ilut:Jnm~'VIU'IIil~~~.ru•iiv1~umu~1n 

m~ri ill11'l~'ll il1LFI ~1m~.~ cil1<10) ~u ,;; CJ1~~u~ 

i>i~l'im•<~~~u~ticu1 ;,1~~ 1~-l'u ~:Jn n1~1'i1u1ru 

't1Ull n~m~lJn1~riill11'l~LF1>1n1~1u~~.ru.ffu 1 ii~ 

.ffu 8 1JJ ric Hf •n~~~ #i'u •iiv~~umul'ic~u~ \;i~l'i il 

1m1m~ 1~"ri u1uli'nmfi'v .,~ 2 .fiu il~M~~u~ • • 

/ ~ "~~~mvu/2559 
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.j ' ) limHVI 1 (~eJ 

1m~ n11'Vl1~ i>'huVii'11Ji ih~ v~t·h~'\1111LL U1eJ11'111 

1.h~mru 5.34 L:wm LL<1~mm1~nm~v n11LI'IVI~ 

<1'111.ihn<1 1 <1~ 5 .flu m)~l'l~u~1m~n11'Vl1~."11u 
• • • 

ViMid'u\!1 n ih~v~t·h~'\1111LL U1eJ11'11nh~mru 
.j'.j,1.11"" .j 17.58 L:Wm LLll~VlU'VleleJU VI1'Vl n<J Lm~n11'VIMI • 

liiiLLri I'IUVL~m.l'ii:wi'v<1'111ih.J1<1 1 l'l~ 1 .flu ll'lvill'i1 
'\.1 ... ~ " 

mKuLiiV~11Jn1UUoVnl1 10 dB(A) ~~ov1uLnruofi • 
:W11!11~1Ufi1~~~1JL~V~11Jn1Ui!I1:WU~~n11'1 

' ' 
l'lru~m~:Wn1~11'1LL11'1\'\'omL~'I'II1iii ilU1JVi 29 (Vl.l'l. 

2550) L~o'lfi1~~~1J Lii V'I~1J n1U~ fi1VIUI'Ifi1~~~1J 

LiiEI'I11Jn1U1i'~ 10 dB(A) 

// ~· "~~iimvu/2559 

n-1~v ................... /·····;~·--~·-·_···-~ .. ·-~·-·······;··············· 
(IJ1VLU~~~V 1":1~\JVl') rc· -· t~f .. ··,2 --· 

~i1'fi1'LJ1\I~-l'U11JLL VI'U 

\J;,;-.., "'~~ lbB~I~'Il euitlm,-&u ~1!1~ (~111~\J) /
;:!,' i ' ' 
... _:.'i\\ !· 

L
~l\ 
r. ~. 

r I.'~'"''"'''"'·''" nmu6i" '"'"""""~'•>m>\f,;h 1 ~••>m>l~M~u '"""ri""'" •iuc 83/265 

i,J,L! · 

i 
. : I 

, S \1 "~~iimvu/2559 
<11~1J. ...... .~ ,,,,,,,./ .(2~ u 

(u1""i""" ilvem~ml '"'" u11~1onu>'i ;;,,;1,.ri11u) 
~'li1ti1'lJf11l~~ LL 1\JI~tll.J 
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l'lTmvi 1 (!liv) 

.. ...:/-:V 

e f'I11!,Jii''IJilZLViil'IJ 

n'ilm>JJm>nm'l11~ lrn ~m>u>~ n vutOhvn'ilm>JJ 

lli1~ 1 v1,~vhhi'lnlilf'l11lJ.kur~~~Vivu L'liu m> 

nv<l1fl~Jjl\J 11n ~L<I ~~1\Ji<ll i ~lJ ~~ill'il nv1 ~ dilil 

I'J<~m~'VIuliilurnllJ~\J<I ~~Vi vullivf'I\J~l\Jnvr~1f,~ 

ii<~~ u> ~ 'ln'lluviw n vl PI v 1n fi i~ v~ ti'u~u vTif'l> ~ m> 

1 lil v 11'1>~ n 11ii't -if>~ v~ i 1111 ri v<1-i'1~ ~~'VlJJiilu>~ JJl ru 

13 ~~il\J il ~1~ hnmlJn'il n11lJ nv<l-i'l~vlri v1 ~dilil 

I'J<In1~'VIU~ltlf'l11lJ.kur~~ i Vivumi'n'il~v!!1 u'li1~ 2 
v 

i~iltl ii 1 n 1 u.frt~l'liltl m1 ri v<1-i'1~ i<ll i~lJ i vi1Ju 11'l !I 

1rm nl>'il~ 1-ii i<ll i ~lJ i'ill~ 1 um>nv<l11~illf'll>W n 

mM'v vlf'll> A ii<~~illf'll> s~,mm~m>1-ii'i<lli~lJ 

i'ill~jj'lltlll'li<i'wilul'lmJn<~l'l 0.5 ilJiil1 U<ll!l 
v 

L<lli~lJi'ill~<J~vl>~~u -21.00 ilJiil1 11il!!illf'l11 
v 

1m 'I n11jj 1~ !!~ ~tl'illn ~ 'lliiivl~tililllJ 1uul'l1i'l ii tl1 

w~~·mmJ/2559 

• • n1j0Dil11'1 

- nl'Vltim~ v~ "<~lm>rivr~11~ hmm>1 ~jj 

n 11 ri €J <1-i' 1 ~ 1 t1 1 t1 ~ t1 'VI'l -i <ll'l 1 tl'li 1'1 

nm 08.00-17.00 u. 11iltJ'Vllnjjii'ilm1lJn11 

nv<l-i'l~llimuv~fiilfv~vJ1'11;;\'~'iJln 17.00 \J. 

,~<11m>tl'Vi1'11\J 1 u~uvlriv<11f1~ HlbJ Lnu 

21.00 tl. 11'ltJn'iln>1lJ~~mh1illv'liU\J 

n'ilm>mu,vlhJrivHinl'li~tJ~ ii<l~ ~i<~~ 
,;., <:!j 1IOJ Q..< v .,. 

f'l11lJ<Iti<l~ i 'VI v\J 1u mui'J l'l nv 11'1 !!'Ill~ if'l!l'l 
v 

' ~ 0 .fd 
L 'll\J '11\JinU'IJiJ'I'Il\J'VIl f'l11lJ<I~ iJll'l\'1\J'VI 

itlu!ilu 11lJ~~ 1m~m>ilfv~ iiii''l<i1'1wu11 ~ 

frw n v 1 M'v1 m\\~ v ~ 'VI>lu1 u Lilli<~~ 1'1 #' 
v 

fijjm>nv<~11~Lntl"m~~nil11 07.00 u) 

1J.Juvvn-l1 1 1u <i1u1u1uvTYimhi<~~ 

- ~lil1~jjn11~1'llilllJiil11'illl'll'l11lJ 
. . ' 

~ti<I~LVivuu1i1ruY1uVirivr~1f,, 1 r~mu 

11'l!Jiil11'illlillii<~€JI'l>~v~i1<~1nil<~11~ 

1u'li1~ii'iln11lJili1'11 ~~d 
' .: ..., OJ 

'll1~i<IW1Jl.Jii<I~Jlltl11n lil11'il11il'V!n1tl 

~L<~~>lmltii'J<~'VI n~um'l\ • 
- ~lt~1f'l>'l<l-i'l'~ <l<lTLII'lvm>JJ ii<~~'~lti 

lilmilli~mtJ1t1 lil11'illl'l'V!n11 i~€Jtl 

d 
~'l'lftl .......... .. ...... -... . s 

v w • 

................... ····· 
!;'l..:!'tl€1 ..................... _/·Y.····················· 

/ ( . " . ) tJ1t!Lil!;1lJ''Utl 1~~~'U'VI5 

~iJehU1';;JI:l.:JtJ1lJLL YltJ 

u%'1'1 ..,~; ""~'~" AD{tlm ;,Yu ii1fi'" (~,1~U) 

w-r~:~~ 
tL_ ' i 

. i 

:..!. ....... (2~~""'""/2559 

(U1<1"0111<\J \J""~~~~U LL~• U1<~1lTIUvl vhti11<rl~\J) 

~·lht.nf1!n15~'lbb11Jl~rJ)J 
... .., .. "' "' -.. ..: ~ .... ~ . .., 

U".i'l!l'VI 1tH€11HBG1 ~B'U\H'UU".i~ LLB'U~ LLlJL'U"'IJLlJ'UVI "'IJ1ntrl 

.', .. I - "J.__ ___________________ ___J 
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~111~~ 1 (Mil) 

L \11 ~ Li.'l1 L ~lJ L~lJ\11 mii1u 1m\'il1f1Will~ L~ CJ-l nm.1 ~-lll 
1m~nJ'l 1 if'iilm'lVilLi.'llL ~lJ L\Jl~LL UU LL ~~ 1oJCJ 1 oifi.'lllJ 

'Ill (Dry Process Bored Pile) 111WnJ'lL\Jl~Li.'I1L~lJ 
v ' 

!111 v'illil'il~'lh vMl~" rn~VJui111um1JJaui.'l ~ L Viilu 

'llil~~u m'l Lfl~ il\J\n1'11il~~u LL<1 ~tl'lm ru~u~ Ln~:ffu 
'\Jlf1fi '\! fn'llJ f11'l L \11 ~ Li.'ll L ~lJ 1 !1(~ nil n1 'j~ il f1 Li.'ll L ~ lJ 
... I .,J - .: <V 

'II~'\J~'II1C!i1~~i1f1'l~VlUVlil1'\JLf1~'11\Jf1Uillfll'l 

v ~ .r,. 
'Ill~ LfiCJ-l't1\JV1 .m~m'l 

1'11~ 1m-lnJ'l 1!11vh f11'lVl~i1il-lL'il1~ Li.'llL ~mhu1u 

1 Jluu'lL1ru~u~1fl'l-lf1111u1u~ 2 't11]!'ilimvu 

2559 1~v1-ifL~lJL'\Jl~LLUULL~-l '11\Jl~L~\J~l\J 

!'I\JVf1i11-l 0.50 LlJm ~fl11lJ~ntl'l~mru 20 LlJm 
• 
( Li.'ll L ~lJffi oiiVJ ~ i1 il-l L '\) 1~ L U\J'IJil ~ L~CJ1 tl\J tlU'IJil~~ '\)~ 

1 -ii1 u m'lnili.'l-i'l,mfll'j 1m~ m.,) 

/ _;;t:/ w~~iimmJ/2559 

~~~D.··········~····································· ..... . 

(u1mil~~'i'" ,.,J~um) 

~:ihllu1~rl~'U1lJ LL YI'U 

U~-J'Vl LD~~ LLV~L~VI rm{tJm-s.a-u ,j1fl~ (lJ'vt11l'U) 

1fl'j-lf11'j 

- II~ 1 ~iM T>nJ 1~'11 il~ 1m~ n1 111h L ilu m., 

riJ C! 'lU ill fll 1-if 1 ~ Lfi CJ ~ 1 ~ CJ i1 ~ L ii CJ ~nil \J 
• 

!1i1 L iJIJnJ'j LL<l~ II~ 1 ~ilti'l~ tl\Jfl11lJ Lii C!VIl () 

M il1fl "" i.'l-i'l ~ill fll .,-if 1 ~ L~ v ~~ill 'il 1!11-i'u 

fl11lJ LiiCJ~l CJ'\!1 f1fi'\J f1'l'llJ nvi.'l-i'l~ 1fl'l~nJ'j 

- II 1111 ~il'i m m1 u n1., iii~ ~llJ ~ "" i.'l €JU 

~ij f1'j~ V1 U'\J 1 f1 f11 'j ri il i.'l ~ 1 ~ M €J 1fl 'j" i.'l-i' 1 ~ 

€J lfll'l-ifl~ L~CJ~ 

- tl'i'uiltln'lruLfl~il-llln'l~~lJ\Jf1l1~ 
' ' 

Lfl~ €JIJ~1!111 ~1!11 !'I \JV ~~ €Ji.'llJ~ 11 . ' 
' ' 

..... "'' "'' ..... 
i.'I\Ji.'l~ L Vlil\J'II €J~ Lfl'l€J-l'\J f1'l 

d 
L't1€Ji1~nl'l 

- md\1 <'I€J U fl rum't1 LL<l~ ~ LLi1'i' f1'1;1 €JU f1 'lrU 
' . ' 

LLi1~ Lfl~il~ II mffi oii1 \J nJ'lnvi.'l-i'l~ 1 ~€)~ 1 \J 

., 
. I : ~ 
. ! ·-~ 

rl~~D . 

s _ V w~Miim"u/2559 

....... j ....... p~~''''''' -
(U1,~tl11~ru i'J"t~~~mJ LL"t U1,~11'i~u>\ vhti1ml~U) 

~i11..11ryfl1'S~-lU. 1Vl~mJ 

• 

r;,·--;:-~ C' 

~.~ { :·~ ; .... 

/;;,(J i 

G., . ', .. 1 I u%~ ~LiJ~,"~ L<iuiiLil"~' """'" LL~LU'JL1iu>l1hfi'~ 
_)~___ ___________ __] 
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~Tn~iill (l'ill) 

n11bll1~bl11b~:U~1~tJ~,;,~ 7.6 L:um 1Mm.i1~'Vl LB'U 

hL~u 1hnlil ~~u1~VJ~tJ1mn1r'ib~!lf1~1~"'lOJ:U1 

biJwii1 bb 'Vl'U 1 'U n11tJ'l~ Lilwvh nu 2. 79 iln1i b:U~'l/ 

LFI'ill~ll'm 

~ 111-r ~ !J tJ f1 'j rub~ !J n Iii f11 'j i 'U 11 ~ b Vi !J 'U ~ 
' 

d..... 0 0 "'- d ..... 
bFI'l !l~ll m m:um bb 'U~'U 1'1Jm~ ~n ~ Lm m11 m 

• 

'i'W1Vi 1'Ubb'U1bbf1'U Transverse f11'lU'l~bil'U~n I - ll'lil.t~n~ll~'l'ub~!l~~mb'itJ'U l1~!l:Ubbl111l~thtJ 

fi~~B . 

f1'l~'VIU rl 1'Ui'111:U i'WI1 ~ b Vill'U 1 'U'iJ1~ ri !JI1~1 ~ 1 i'l'l ~ f11 'j 

u1~'Vl~'\J1mnll~'\J'l~ bil'U~n m~VJul'i!lu'1 b 1ruvl'U~ 

Iii 1111'i!l 1m~ m1~ !l1111rlfu~n m~'VIUII1 nm1 rim'l'l1 ~ 

bbn~ull'lu'Wilm., 1-ii'\J'l~ 1tJ'IJuvl'U~ bbn~il.,~ tJ~ 1m\' nu 

vl'U~1FI'l~f11'jlJ1f1~11111 1r'iLbri 1) U1'Uli'f1!llfi'tJ lN 2 
' . 

~'U jj.,~ tJ~vi1~111 mL 'U1 bl'll b ~:uffim\'~1111l'IJ!l~ 11'11~nl'l 
' . ' 

ll'U~~bb'Ulll11'11'lii'UVi1h~bfitJ~ 5.24 b:U\il'l 2) !J11'11'l . 
li'nll1fi'tJ f11'lbi'I'VI~I1'1J1iiU1l"l 1 .,~ 5 oU'U il'l~tJ~'Ii1~ 

' . 
111 n Lb 'U1 Ll11 L ~:u~1m\'~110J'IJ !l~ 1m~ f11'lll'U~ ~ '' 'U1 

' J' d v .,j 

!l11'11'll1'U'Vl'IJ1~bi'ltJ~ '\J1~mru 

~ ~ ~~~·nlVU/2559 
··~·············· .... . ... 

(u1vw~u'iiv .,,;~u~>) 

~iJBl'Ul~~-l'UllJ~~ VIti 

u;,.-Vl "'~; I'D~,~~ Av1tlm >iiu ihn~ (mn~u) 

18.22 b:Uiil1 

~!J bbn~ b U ll11 'Vl1fi'l1vl Gf1'V1'l'U~ 1111'1 !JflU 

1m~ n1 'l 11 r'i 1'U'VIU 111'1 1 ~ n1 'l Iii n!llil b 1 n 1 

rilll1-i'1~ 

- ~lill'ill'\J'l~I11'U~1'U Lb~~,b~'UbLn~.fr'Uiil!l'U 

f11 'j.; 1 b ih.i f11 'j ri !J 11-l' 1 ~ 1 i'l'j ~ f11 'j 1 i1 ~ l1 f1 • 
!llfi' tJ~ Mvl'Uffim~ m11rl'VI'l1U 'l1:U~~'l'uVJ~ 

uty'VI1bbn~~nn1~'Vlu~•n111111nn1'lrilll1-l'1~ 

1111 tJ r'ill~1111 '\Ju'l'uu1 ~ LLm 'IJVi''UVi 

OOJ d dv ' 

- 111 f1111 FI11W 'l1'lfi U'l'l'Vl f1'Vl b 'lJ 1:U1'1J'UlH 
' 

!J '\J mru ri lll1f 1 ~ mtJ 1 'Uvl 'U~ ri lll11'1~ 1~ bn 'U 
' 

. s _, 
"'~"!Ill .. .... .. . ............. . 

. ../. ........ {;J~~~mvu/2559 

' .. ·············· 

(u1'1"'h»ru tlv"~'~eti """ U1<~11Tiu>l i'h<i1><fi~u) 

~i 1 'U l'lJ rn1~- -1 ~n ~ ~tJ lJ 

.,. ... ... <l ..: ..... ..; ~ " ~ • ... 

tJ1'eJVI "lH.BlJLll?! L'V'U\IL'UEJ)-1 LI€J'U!11 LLlH'U\ILlJ'UVI \llfl\Jl 
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lil1~1~Vf 1 (!>ill) 

1!ii-lm~1m~m11tli'1u~1FI11:U~u<~~~Vfllu ~vhnu 4.87 

il<~iiL:um/'iu1Vf ~~il~ll1FI11~nv11'1'~ n11~FI1-I~ 
" " <1'111ii'U1il 1 <~~ 5 -B'u lil~lltivmtli'1uiil'll'ld'uliln'!lv~ ' . . 

lm~n11 yj'lJ111t111u~,FI11:U~u<~~~Vfllu ~vhnu 

1.06 il<~ii~:um!'iu1Vf Lilmm~u~Vf~unu~1mm.lj1U 

m1:u.\'u.,~~Vfvu~vllluv~nwmm~'Vlul'ivv1F111 'nn 

1.h~mi'IFJru~m1:Un11~~~nlilflvmui~'!l1iii uuu~ 37 

(yj.l'l. 2553) 1tli'n11-11J{;1~1mmu1Um1:u~u<I~~Vfvu 
~ 

~vlvu<J~ nu~iiO'l~'Vl'UI'iv<JlFI1~ L{;l~fl11.11J{;1~1FI11:U 

~\J 11 ~~Vi <l\J '11 v ~ v 1 Fl111..1 1 ~ ~.f1'Vl<l1 Fl11ll EJ v 11'1'~ • 
(<J1FI111.h~~.n'Vl~ 2) ru '\l{;li'I>Tiri'lil~'il11J11n1-l~v.ffu ' ~ 

fi1~'1l<NV1FI111u•ih~m1:uifb.1Liiu 10 Hz ~~L'l'iu·ih~ 
. . - ' ' ~ 

'l~lii'urhm1:uiiVi~hVi~., ~ 1m1:uli'u11~ ~ Vf vuVi ~ii .,;uu 

~v~hhiiu 5 il<~ii~:um!'iu1Vi 
I Jt d... I 

yj'lJ11 yj1J'Vllil{;1111<J 

./ ;?/ "~~~mvu/2559 

"'~"· ·············~·············································· 
(U1VLO~~-a'V 1'1!/~U\'1') 

~iirl1\J1-;;li:l-l'U11JLL VIti 

u~,;'Vl Lv~;;i ~Lmmn-1 Fm1tJm 1-&'U ~1n~ (1J"H1'U'U) 

' ' . 
:U11il,01~111ilN<IO,~'Vl'UiilBflY~11.JOBfl'1~ 

~ v~il lil1-11<J u mru u <l~ n 1J~11J'U Fl Flil ~'liu 
' ' ... ... 

~mv~FI~<l'U'\J (Ear Muff) ~FI'l<J~~Iil'\1 (Ear Plug) 

1-I:U1nnum~~~'Vln ~~<~~'lv~~Vf11.h~~~ ~iJu~u 

1 Vf ~ W ~~yj<J flu FI\J~ 1\J ~~<I~~ iJ u1 U 1'11:U 
" 

n!J1~ ~u~'U'!I v~ n~1-1m~ ~L 1~~1u 11:uVI~ 

mu FI:U 1 'l:iFJu~1u ~~l>i~ m~ 1 ,:;-r., n:u 
' . 

- n11-11Jiil-&11:u~fl1'l\'ll~11J'!I<NF11J~11J hhiiu 

n11n~1-1mmi11-11J{;1 

lil11'il<IV'U~ii~FI1'UFI:Uiil~ii1Vf~n111f ' . 
v u n ~ ru u v ~ nu el\J 111 'l1 ~ ~1\J'U Fl Fl <I v EJ 1 ~ . ' 

lln~v~~~ii~~,_,:U1~<1lJfl'UU'l~~.n'Vl'!lv~~11J • 
iJ.,1 ,:;~ L il1ml'1~m1'il<1vu'i6m'lu 5uiii~1u 

d oJ ~l ~ 
<1.f11yj'!J<J~Lmv~'ilO'lvumru L~il~<1.f11yj 

' 

• 

~ V "~~~mvu/2559 

"'~". ....... . ········· .................... ~ .... J.. (2~ 

'. .' ; ' \• . 
---" 1 ·> 

(u'""'h"ru iJv•mi'l"u """ "''~11nu>i ;;,5,,Fi~uJ 
~·lhti1qjfn'l~-lLL1\il~eJ:IJ 

""~ ""' "' 0: <> "" .,: .. " .. e .... 
U'l'l!tYl 'lH£11Htli'! Ltl'IJ';JL\JU"H LLtl'UI'I LL1JL'U\H1J\JYI ';Jln\11 

l~<l 
···L _____ _ :,· I 
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m~1~li 1 (~v) 

1;1-l~tl . 

v 

tii'4UU rilfilllJ 1m4 nl'lv~1 u Ln ru-YI m ~'llilU . ~ 

.1-u~• L Vi mu~ Ln ~'~'1 m1uLG11 L ~lJ'llv41~'l4m'l'ii4 hi 

rim 1 Vi Ln l'lm1lJ L~ 81-118 ~mmm'lii14LR84 

umn•1m!u •1n~~m'll'l1u1ru~1.'1 L~ml1m 

L tJ'j ~U L Vi 8U'lltiJ U~~ n'li~U~ v~U LL~I V1 ~ l'l~ 4U~ n 

~1'14~1mnru'I1~L~Uv1l11'1~ Whiffin LL~I Leonard 

(1971) VIU';h ~~n'li~U~<IlJU't11hXum~1U'lll>i'U~ • • 
Li'lu 1t11#\~••1u11i4'lltii'u{hm1lJ<1'uG~ILVit~uL i'lu 1 tl 

• 
I I d 0/.:f 0 I I 

v~l4~vLUv4••3~n~1~1~ ~1u~~n~•~u~m 

1~'l4G1~14V1m'll'IU';hm81u'lltii'u~1~?i4mlmi~U/ • 
m1m~8'1-1l8~<~ 1m4G~114~nti'l1L.n~ 1i4'lll>i'u 1~ 

• 
L~ 8 4 ~ v 1'111lJ L~ 81-118 ~ •• L fi 1'1~ IJ tlUv1m'l'Vi'11 ti1-1'lv 

<~~14~<~ LUt~4••l~n11m~ ?i1u~~n'l1~u ~m 
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1m~.,~ 1~1'11~1'1~Tu I'Wfl11:W hwm m li1'U 'll <J ~ 
~ 

Whiffin LLil~ Leonard (1971) fi1'VI'U1111~1~i1i'u~ 
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~<ln'l~'Vl1J'IIeNFI1llJ#i''U?I~~iivuoiv?l'llmVI : Fl1llJ 
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.tu?l~~iiil'Uillll<i1~<~m~'VIU~ill'I'11111VI~Iil ~'liu vh1~ 
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~nlilFI1llJ'i'lFI1(\j Fl1llJ~FI~VIil 'ilil0tl11<l ~~<l~FI1llJ 
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' ./ ~ 11~~~01"\J/2559 
~~~B ............ :~ ...................... . 
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m11~Vi 1 (.iil) 

fl-t~tl . 

bn'lil~ 1rn" n1~\J~ iii111.iil1 Vl;;hwfH11J b'llliiAIJIJ11.111 

L -ii 1m<1u 1 t1 rh ~ lil1111lJ'I-1ll' n., 'll 1.ii u 111 L~iln'ilm~lJ . ' 
m~fiill11'1" LF11~n1~LLtl1 Ll'l~\1 \J~jjtl1L11EJ'I-1~iltl1~" 
Iii n Fl1"il ~11J~~n 1'11J~11J 1o'J LLfi tl1Li1EJ LL<I~Iil~nillJ • 
~ r\'1" il ~1uli' "thu liltl 1 Lii v ;;hL 1-;ntl LL<~~J 1 L~ mn n • • 
m ~·1!1 ~ ~ <i' 1 ~~ r\'1 ~ il ~1uu <J #In 111 ~ n vu ~ u #I "Ju • 
'l-1ll'" -;n n~ ~H'u mlJ 1vi1 L ilu m ~ ri <J <11'1" 1rn" m ~ LL<i' 1 • 
Ll'I:J"\1"\1~ iii lii.I<J 1 Vlll1u n"11J b 'll 111AU\J1 EJ11 L -iJ 1lJ1l'I'U • 
n 1 n Iii~ n <JU Lbn ~ tl1 L~EJ~ Fi1"<J EJ 1u ~~ uuu 1Uiiltl 1 L~ EJ • 
ll1 L :;, ~tlu~ L 1 ru~u~ riv111'1" Ll'l ~~ m~1 t1 n1~\il 

• 
"\11 nJu~'i'u b 'l-1lJ 1' ~ L \'Ju~'lu ~i>l'li<J'U 1u n 1~~m1<Ju • • 
Vlv~ <i'11J ~11Jii"~~uuu 1u .,J 1 L~ vll1 L :;,~tl~um • 
li~1!l;EJ'i11nnml~<i'~Ff~v1wrn~n~u • 

~~u1 EJ<~~livi ill'l151~ru~ • 
~lil1 Vljjm~l'I'U mn 111~ n<Ju 1uli'"m<J~ LLn~ • 
Jt .... ~.., .... 1-f..,j,.., 
~<J n<Ju'\-1 il ""1'1-1il"l'l1lJI11 EJ tJYIUVI nm'1~1~ 

1 VI L~vu'i'ilEJ 1u'lh~~~wi1"m~riva1'1~ 
OJ I V V 0::: 

LL<l ~ 111 EJ'\-1<1" n1 ~ n <J 61 ~1 ~ bb<l1 Ll'l ~ "\1 

~lil1 Vljjm~n1~1iln~u bbn~vhf1111Jl'l~<l11i1 

VI ma 1lJ<J~ 1"l'IJ 1Ll'llJ<JL¥l il bi1 VI li "n~ IJL'\-1~ 1J 

~'U mu .i<J~~ nml'i'EJ~<J ~iii i>ll'iil nu 1m" m~ • • 
.... .., ... ..,j 0 

viii L "\1 1 '\-11J1VI ~ bL<I Iii ~1 "\1 l'l il'U n 1~1'11 "11J 'lJ <J ~ 

~~'U'UU1Uiiltl1 Lii EJ<J ~1" 11J1 LlllJ<J 

~1>11 Vljjn1U'lh~~<i'1~ il1'Utl1ll1'1-11uf1u~1u 

fivl11'1" LL<I~~Ii1vl1~1"~~'U1EJtl1LVIEJ~il'U 
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Yl,l'1,25481o'JLLfi 

1'111lJLtJum\i1LL11~11i1" (pH) 

~1Ub<l~ (BOD) 

l'I1~LL'II11Jn<JEJ (Suspended Solids) 

l11~~11~<11EJ1!if~"'l-1lJ\i1 (Total Dissolved 

Solids) 

- lil~n<JU'I-1Un (Settleable Solids) 

- 1'11ll'uLb11~tl1JJ1J (Fat, Grease & Oil) 

- 1uhmvu1mtl TKN • 

~ 
w~~""'"u/2559 

' 
' ...................................... . 

(UlmO~~on" 1~~~U'Vl~) 

~iitiTU1~fi~'U1~ II VI'U 

_ S V w~\immJ/2559 
~·~D __ •• _ _ _ _ _v: - _J ___ ___ -----f?~w _ _ 

~ .----01 (U1nt'i1mlJ il""~~~m:i "~" ""~11'i~u>1 i'hth~,fi~ul 

u1,j'Vl LrJ-rt~ mnm=m fltrhlm"l-fi'u ~1tl~ (l.J,1"1.1'U) 

~-JTLJ1qjf11"l~-m 1~~m.J 
- '_il_l_'l_-:. .. \:..._ ( ' ' ' 

I 
' ' --·· . ~ . 
0 li i' I • 'I (1' ' -- _ .i·j u%'1'1 ~·ii~m~ ,i],_,;;,;:;"~' ''""" "~'""'iiu>1 ~1n~ 

. : . u ,lfll. 

r\.'55'>\I;VI\EI~-1~~ ·~U'"";~ Lnln\1'" "" '"'"'" ~,,h I ~'~'""{)"'~~ "u<rio•l", 110< 91/265 

s·- ··'·"-'-' 



111111~~ 1 (~B) 

"'~"- ····---~---·· 

. . 
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:U'U 1:tEJL ,:nil'U tl'U f)~ :U:Ul'l~ il ~'il1f1 L1~YW1'U1l'l,~il 
' ' " 

lJl'l~il~'inn L1~~1'Willill'l1,m1lJ ~n~~ lm~m1~1>11-.i':li . ' 
f11111'U 11lJ LLl'l ~ f111 L n'U tl f1 1 'Uil1'11'U~vjiJ 1>1iJ 1>1:S Iii L ~ il 

u il ~ tl'U 1lJ1-.1 L U'U LL ,~~vi il ti !)1 if ~'!I il ~ ;;\' 111lU1L1 f1 
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LLl1~ n~'WL ,~'W1'Uf11'W Llil~\11 n m1\J1~ Lil'W\J1mru 
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viLiil>l~'UU1~:U1f.lJ 300 i!im/i''U LLl'l~~i>l!\'neNf'U 
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<llhi'llJ!l 

~/~ ~~~·nlVU/2559 

M~1l. ······~······························································· 
(U1VLO<i~'l'iv ,.,;~\JYl') 

~ijB1\l1~".:j'\J11J\.~ Vl'U 

u~,;'YI ~m~~ LLm'Hi1YI fltrhJm 1.ff'\J ,jlfl'\11 (1J'Ir11'1.J'IJ) n
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• • • thi'll 
Ln{;]FrlllJL~UUlV'il1flflWVI1'\.J1Jl~lJ~LlJi:i~<J1{;1 'V11c 

J,~lJ1:Wb'iiv~'I1<J L'liu VJ<J·Hilv cl'Vll1Ltlui'h; 

!lcUL'I1i'iv Ltlu!ilu 

~{;11 ~iJ~ LnUi111c~J11 ~ LYl V~'I1<J~ <1011 

ctl1n~-u'11D~ mh~ucv 11'1.1 
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LIU~Ul1 ~~'1.1~1'1.1 1 offJ1 mh~ti 1~'VlV{;l 
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' 
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mmJllU 
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,;., .,. ""' q ' 0 
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-ifl'l L \J'U bin~ 1 i'Ju-iill~nu\J\JU'Umh~~ il . ' . 
" ~ • JJ11'1'5n7'51'1 1 umHJI'In7 :ma::mrfl7tlf1JJ 

flfiJ111WJ17!JH'5::-i1t!J1 
' 
~~ 1 ~~~~~<N~v~1v<JU mruvhm1~~~illl'l 

~1d11ltl11~1l•um~ u~~~ll Hu'h1ru~1~ 
-l11Jtl1 bln~1iiu 1 ~~ i'Juli'l'lliluL11Ju1v1J 

~1'11 ~~,h~li'1'1~il u~ nru.i'1'11iilrivun~~~~ 
' . 

.<>j V V ... V I 0 

bin~ Yin 1'1 1 1'11 u 111 ru 1'11'1 1 '111 ~ 1~ 11 a u1 

bin~ LM~~n v'itin'l1 tl vi li'1'1 'Vi 1 '~il'\Jil'l nu fl11 . 
Ml'll'ilv 

l'lnill'l 

1~ 1!~ nm 1 Ul'l~>h i.lu n11 

Q • 

~101fl11~~~1~~'1\Jacu~1tlfl11 

• 
§ M11 U<J ~ n 111'11 u "!~!!rum ¥lU1 

' t 1w;n~11EJ'U1 

- ~bin tl11 '11 n,;1 bin n'h m1 ~~~ill~ • • 
' . ' 

~~ 1 il'l n 1il 'IU1 vf.i 1'1 ~ l11 ~~~il ~1v m~ 

m1mvrm~~~ ~~v1~vh~lu11K•~~ 

U1~11'1'11l.flll1 

- m1 \J ~il'U Fl ruml1tl11 u~1d 11Jtl1 
' 

1!Kblri ri1m1mi'luml'l-l'i1'1 (pH) bin~ 

. 3 -./ ~-l'UB ..... . r 

v "~' . 
/ ........ (,/~C~'JnlmJ/2559 

(~1""1""" tl8em~m:i """ ~1,m1nuy; Yi>51"Fi~u) 
~'1l'1'U1(1Jn1'"i~~LL 1~~Ull 

U~~'Vl ~L~1Hml L~'U~L'iju~~ LLtJ'Uv\ mJL\J~L~l.Jyj -;ij1fi'!11 

c. H. c.'' 
''--'------' 
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d ' ) 1>111UVJ 2 (1>1<1 

~'li'W ~U'UVI'JI>l ~~UFI<J tl1JJn11o1l9 lo1l9<1Vll9lJBmllu 
• 

tl<~1>1B'm11u ~tlwif'U 

<n m~;i 1>11 ~tl ~~U'U'V11~ L;i'Utl1'1o11~ l1' n"'ru~ il1 m1 

1.1~1ri tl11>1Viv~ Vfv~~il~ il1~~~'U ~tlwif'U 

"'~"········~·········································· 
('U1EJLU~1J-B'tJ 1~'\-J~'UVI'S) 

~jj tf1 'Ul~'Fl'U 11J L~ VI'U 

"~~~mmJ/2559 

tJ1,;YI LfJ(1"1j LLtl('!L('!'Vl fltl1tlm "i,i'\J ..j1fl11 (1J\111!'U) 

,, 
I I 
i" 
I •; :' 

j l 
l c.' ····--·-··· 

1o1lJI>l ~tl'Wtl1~ihvm1'W 
' 

' v 

- 11 il 1>11>1 ~ ~~ n 1 ~Vi 11 ~ il Elu '1.1 11 n ~ u 1 v'111 'lJJ 
• 

'llilUll1~ ilvnm<\'1~'1"hm1JJ ll~il11>1 ~~l9~oUV1 

11~1~U1~'111 'ilJ'llilUli1~'V!f11 3-6 ~~il'Uiiiil 
v 

Fl~~ 

1>11>1111~nv'W1'W111d1~J1vEl1~li~1~11JJv 1 Fl~~~il 
• 
~ 

~Vlil'U 

<\'1~~1FI11lJll~il1Vl~FI~il~fl1iJ~tl1bVl~lGf111 

<1'1~tJil'U (BACK WASH) ilV1~11l11~lllJil 

tJ~~lJ1W 2 ~~il'Uiii<JFI~~ 'lo1~illll1lJ1'111lJ 

mm~lllJ 

1>111 \1 1 1>11'1 1 1'111 m tJ '1.1 n1 1>1-lii 1 ~ (Acidity-

(Alkalinity) 'llil 

<11~11 ~ J1 ~ tJ'UtJ1 ~ 'ihl'l n1'U 
' 

\,\,(}~ 

1>111 \11 1>11'1 11 Flii vl v1 m~ ~,., lJ 1>1 (T a tal 

Coliform Bacteria) ~~l9~1>111\J hi~u 

Yl~l91Fi1\vlv1JJ (Fecal colifrom) 
v 

vtl1~1!v~ 1 Fl~~~~~v'U 

1>111\111>1 ~~<I~ ~IJilJFI<Iil'l'U 1 'Ull1d1t1tl1 

~tl'Wtlwii'1'Vln1'W 
' 

... ~ 0 ..,. 

1>111 \11 ~1'111 ~j.jFIWil1~'U 1 1'11 ~ ~FilJ ~~l9 ~ 
' 

..,. ~ ..,j <> 

'll1111 ~ 1>11lJ ~f) W'lllJ 1 1>11 ,lj1 'U VI f11 j.j'U 1>1 

vtl1~uv~ul9~ 1 F1~~ 1.1~~ri 
..,. "'" <V .,.; 

Fll9 il1 'U'Vl11lJ flu <111 il 'U (Combine 

chlorine) 

Alkalinity) 'llil~J11'U111d1~J1 ~U'Utl1~'ih I - Fl11lJfl'l~.'i1~ (Calcium hardness) 

Vlfl1'U 
' 

- mV11'lW1~'ln (Cyanuric acid) 

.; s ./• tv' ;~~~m"u/2559 
"'~" . .. .. .... ... .... . .. J ..... .(;J}:!f{):L. . . ..... .. . . .. 

(u1o~•'i1~~ru il"•m~ml """ u1o~11'i~u>i vh:i1~,~~u) 

~'1i'1'U1qjfl1'S~~ LL 1Vl~tl1J 

u1,;''Vl ~h~1JLtJ;;1 LihJ~L\jEJ~~ LLfJ'UIJl LLlJL'IJ-;;JLiJ'Uvi ..jlflVJ 
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01~HVi 2 (MB) 

. _/ ~ "~~~mmJ/2559 

;;'\,:j;gtJ ... ·······-~·····-~·-························· .. ············ 
(\J1tm:Jii1l'li'u 1-l-J"J'U'Vl'"i) 

~iiehul\J~,:j'\JllJ~~ 'Vl'IJ 

u%'~ lB~~ ""m~~ eo{tlom'iu ~1n~ <~~~1~u) 

r \2559\liA\f..,.2qR nu''-'"'" """""'''"~"''""\Tah 2 ~-.onm>~..,rn., '"~"""ii~m><!o< 

~, . .c::.: '. d, ... 
I"• I\'\ 

---:s··;_ ', 

\J~~'ihJ'!ni'u - LLV:wl:wLiltJ (Ammonia) 

~1'11\\'ih'l1mL?fl'l~-i'BtJ5u~h11M~u~'t1nB1tli'tJ -1uLmVI (Nitrate) 

~1'11 fl \JU1 L lW?t1d1 titl11 IJ.i1 LL MU~~ - lil11 \J hjowu '\11\ IJVI1 VM18 \ll1u" ~ 
' 

:W<J"L~IJ1i>\'-tii'!L\J\J LL<I~ii-i'vl'll1:W\ll,,i \J 1\ \J Vl1 V ~ Vll h1 Lii 1'1 b A (1 i>\' LL rl 
' 

• l'i'm?tl:W'!fl'l':ht~tl1~?1~811'1 Escherichia coli Stoohvlococcus 
' 

• 'li11~il1"':h~mtln8\J<I"?f1~1'!nA~" QJJ1EJ.ls: Pseudomonas aeruginma! 

• ~~Li'JumLLI'I" Li'JIJMll'l bA1:ilMU" • 
Mtl1M\J1nM1BhA~I'IM8~\J1 A1~M1inL~tl" • 
n1~<1~ L<i1Jtl11 \J?f~~i1 t1tl1 

·1lil11iii'lii1Lii'v,L-i'1m1uu1mu?t~d1titl1 
~I'IHii\-\'B,J1 \\'8,~1:W LL<~~n1~U1UI'I 

~"tJ!l~ n<~1 1-\'!1 ni>\'mm:wmi' n?t'll1iim<~ . . ' 

~1'11\-\'ii-wum1uvi1m1:w?t~ml'l\-\'mJ,_\-\'m~1:w 
" . . 

u'lLlWMd1W1?fl.hL?t:w8 8~1,U<Jti 2 A~-w'i'u 

- -- --· " -:=-:=l 
1 i 

• S "'-"'- V ~M~mvu/2559 
"'~" '""""""""""" "" " " " " " """"""""J." a.~!{ti " " 

<uoo5t'l155ru il"•~'ii'lou """ uoo"11'i'iu>l ihti110r\~uJ 

~'lf1'Ulf1Jn1'i~~LL lti1f{,€JlJ 
... .., .. ..: .:: ..... ..: ~ .., ~ 0 "' 

'U'l'I.1YI 'liLU:ULeJ~ L€1'\J\!L'UtJ'i,:j LLV'UV'I LL1JL'U\1Lli'U'Vl \llnV'! 

lli'S( , :~-
---
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d ' 
I'J1~HI'! 2 (iiiil) 

--/~ "~~~m"u/2559 

ft~~D .................. ~··················· 
('U1EJLU~ll,j'U 1~,J'l'UVI'i) 

~i"Je.h'U1'JCH'U111 ~L Vl'U 

u1,;'VI LUG'I'i! LLVI'n'C'!Vl fltritlm1-i'U \i1fi'V1 (11\-11"ti'U) 

C\.'~S<l\EVIIEVI-~~~ a•UIUOiol ">OII'1>1<~1•1m1\TNo J Ul•>n,~<»~'u '""'o("~Vn1l doc 

.:~[:" ','· ' ' 
!;:: ( ,/ 

'fi \ I\ 
(, "\ 
lin 

~--- ----

nrnlilv~nu f111JfllJ n1-rlili1'1lli~~~~~~)J~~ 

U1hf11~V~\l'I11~1.11.J ~~lJM11.J ~~~~~~lJ<I~li11J 
" 

1l~1~~n~il~lll1lJ1.1~nli~1DU1<1 " . 
lJ11l11011 f1 'll I~ lJ ~ ~~ll DJ1Hiil11 ~flin'Ull1 ~ 

i1IDb 
<111 ~f)n ~1-n u<~., ~·:h v J 1 ~ 1)~ .r ~ Lli u 1l ~ 1 ~ 
QQ1d ~I Q Q 

lJ~'tl~ l.JY!L1.1lJ1~11lJ ~L<I~~ul.J1~~1Jtl1J ll1'l~f1lJ 

"" ""' ....... Y! O'tll.J~lJ0<11 O'l~UY!'tl~ L lll.J • • 
.r~,1v'Llmruuv~nuli'u m1 v~Juuf1f1<~1 Vi'nu 

' ' 
OJ ...j 1J U IV U "''I I II 

'111.Jm11.JY!illmi1lJ~lloUll11~f1lJ ~'tll.J 1.11.J10JO 

1.1'1vmuv ~i'lu~u • 
Vi'1ll ~~)J <~1 ;~fln~~ 1u<11~11 vJ 11~ Vll11 ~ 1u 

~ru~~nm i<~1d1vJ1 
" 

• S V "~~~muu/2559 
"'~B ····· . ............ .. . .... ~.c.J .(2~C .... .. 

(lm~t11'~'" tl"•il~ilm1 """ u""11'i~uvi i'hth,,fi11u) 
~i1U1qjn11~-lLL 1Vl~D1J 

·.· ; .I 
. :._ -~•'•'JiJL__ ___________ ____, 

u5-JVI 'iJLihJLtl'C'I LiJ'U~LUU~~ LLEJtivl LLlJL'U'OJLlJ''UVi \i1fi'V1 
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~.wA<"""·'·h·.·-"~''"''',.,.,.,_,,.,__~=--•en.,~-~--·-· --~---
--·-·~---

Yl111~ii 2 <.ivl 

4.3 th~'l~f'I71Yi111ttmJv·nruflfi 

i'1-l~ll ..... ···~······· 

~u~ L 11\Hl\J\J 'i''Jl{;11-~1lJ li um1 
" 

LL'111,~1lJfl\JV\~1 L'IIYlrl\J\J1~11 ~'Wl{;l 

fl~"VIVllJ11111Jm 1u'l'l'liJ 1 iib11LlJ\ll1 ~<JU~~' 
' 

1m'm~ VlU1'11l11J<IIl11J~?i'1r1'1\J 2 LL1-i' 1~LLri 1) 

l{;lU'ii'imru (1'111<m1~) LL<I~ 2) 1'11<11J<I!111JVl~~L~'Il 
~ ' " 

I'I~Ml LL'I-i,iiVJ5'1l1J~I'I<!m11tJ LLI>iLlJVlULLVI<i' 
' ' 

\J~ ::1~1'11l1Yl-l LL11:: 1 U~1 !1J<II111J~~\JVI:: L U tJ\JLltlU 

mlJi'i11U1 m LL~<J ~1~ 1{;1 

w~~\immJ/2559 

(u1mO~lloffv 1-3,J~uV1~) 

~i'h) 1'U 1"ili'1-3\J1)JLL 'Vl'U 

F;~- -;; 
); /r I 
PL'~: . 
~--_.:__ U~'t-iVI ~tl~'lj LW~~~VI fl€11\Jm'l.ff'U ~1fi'!Jl (lJV!1'll'\J) 

ri11111J(;lfl!J~~ L u ~u n1~<1 ~<111'1'~ 1uv11'11~'1l{;l 
?1'1wl'u 1 '!i'~~nv1f'imJ nu~i1um~v~~1lJnu 

" ~ " 
1~wl1~U~'ll LL11~L i'lu 1tfluVii'IVJ1~Lili~1n\J 

'l1 uutgf""ll"""" 
• !J1Pn011 1::111!UIWUji 1H1UijWOil1flU 

\J ~l:'ll1~lJ~\J iJ<i~ Ll1~lJ 1 '!\'jj fl1 ~ <J <J fl rl 1 #\ ~ fl1 ~ 
' ' 

mh~l1iJ 1 Ll1lJ <J L ~vii~ L<l~lJl1'lJ.fl1Vd1' fl1 ~ 
' 

LL11::~Yl1~~ili 

i'1-3~tl .... 
3 v~ 

..... ' ......... ../. .. 

~ w~~~n1"u/2559 
/J) ,---·+·' ... :><:1? ........................... . 

J 
'! 
. I 

(\J1,1t'i111(1J iJ""~~i'1•1l """ \J14~11'i~uvi ,;1tio;,eii'iu) 

~"'J1 \J1fl!n11~-3U 1!Jl~tllJ 

·.·· J 
... .., .. .;: .:- .. ..: ~ ... ~0 ... 

'U1'1!tVI ~~tllJLll~ ~mJ'lL'Utl~-3 UtJ'tJ(j'l LLllb\J"ilLlJ\JVI "il1f!Vl 

L---------------------~ 

• 
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11mHVi 2 (Iii<~) 

~~~'f) .... 

1) ;J!lm~'I'I\J~TUllfiUEJ.f11'1'i 

nwwllllu11FI1~ rn1 L i'Ju rn1 L tl~ ti1Jil.n 1'11~1J~ Liii!J 

~LU1J~1J~l1~!J1LUtl~~~'!lmmm1M 8 iu ,J1t11t1 • 
2 <111'111 (ti1FI11 A LLil~OJ1F111 B) ti1F111ill!Jil1 ;;q 2 • v v 

'll'u ,J1t11t1 1 OJ1FI11 LLil~B1FI11'11n'!ltJ~11!J il~ 1 'll'u • 
,J1t11t1 1 mm1 1'11't11~1v'll'l1LvlOJm1mim1'1'v ib • 
OJ 111 ri OJ 1 ~ L 1i 1'1 ;J il n1~ 'VI u iil1u il u Iii OJVJ f'lil t1 m '111iil 

11'1mil'l11~ n~IJ~L i'Ju~u~i>il'lliiOJ 1m~m1LLil~\J1L 1ru 

1mi' LA v~ 11'1 CJ10JU L ~0~111 miii!J~'I1 n ml'l v 11'1 EJ10J\J!JOJ~ • 
1 tJ S~ ~ ti~11'11 ~ f11111!: L ,:\u L tJ 1J~ tl~l1~.f1 1 CJVI;i( ~ n 11 

'111lllti11FI1~f11111diOJ11'11111i'~mh1<ffumLL 'VllJ~ LdOJ 

~'11nOJ11'1'v 11'1tJ10J\J!JOJ~ L ihmti~ 11'11~ m111~1JOJ~L ,:\u • 
mm1 'IU~tl11'111 ~LU1JI'IOJtin'11'11i~1~1'111!J1'1;;n~ • 
LL~~m~iil1~ mh~ hnm!J 1m~m1liilOJOJmL\J\J 1 ~11 

w~~~m"u/2559 ~•HHH 
(1J1VLO~~oU~ 1'M~lJ\'l') 

~ihj1\J1~~~'U1lJU VI'IJ 

SF~~.-,,. 

1
>/: .( I. u~,;'VI LD~iii LLmm'!VI rm{tlm 'i.ffu ~1tlVJ (lJV!l'll'U) 

LS----~--

~1'11~11~u~i;;L~CJ1~~VIIJI'I 1,180.10 1'1111~ 
L!J 1'11 ( fi VIL U tii1'1'1<i1ti'!J OJ~ «u~ i;; L :fi 1!1.1 OJ 

'Li1~'ll1m~~1fl1~m111~LYhilu 1.03 1'1111~LJJI'I1 
liiOJI'IlJ) LUtl~u~tl~n1ii1iuiilmvhi\'u 
1,086.45 1'1111~LIJI'I1 

r'h VllJ 1'1 n ~p~ L u v u hi1 ~~ '11 n OJ 11'1' vIii OJ Li>i !J 

<i1ti'!IOJ~OJ11'111~0J~~11JtiOJn~OJ~'I1nOJ11'1'CJ • 
51JOJ11111~11'l!lliiOJ~1J'V11CJ.n1'1'i 

~ 1'11 ~11~1 n 11111'1 v 10J u L '!I 1'1~ iii tl'!l OJ~ 1m~ n 11 

LLil ~ t1 il n 1ii1iwiluu 1 L 1 ru LL u 1 L '!I 1'1~ iiiu 'll OJ~ • 
1m~f111L vlOJ L UlJLL t11U eN nlJ'lil n1~'Vl\JJi11J 
VI f'lil v m '11 LLil ~ Fl11 !J L tJ u<i1 ull111ii OJ ~u~ ~ 11 

L 'lll'l~iiiui>il'llii OJ!lu 1m~ m1 

1~ 

11'1 CJ Lil'111~\J1L 1 ru LL tl1 L 'lll'l~iiilJ'!JOJ~ 

1m~m11'11 L i'Ju 1 UI'I1!J~1Ji OJOJ mL uu 11 

1'11111ilOJ\JI'I LLil'Vl1~Yl!J fi~rf11J LLil~ 1 \J . ' 
'IIOJ~I'i'u 1iim v 1 u1FI1 ~m1 hi1 ~~uJ1 
Li11 tJ11JL 'lll'l~iiilJ~fll'lil~tl 
m111 ilOJ u hi1 ~ ~ '11 n OJ 11'1' vIii OJ L iii !J <i 11J 

..i 'v v "-' .... 
'liOJ~OJ1FI11'VIOJCJI'I11JtiOJnVIOJ~'I1n<J1f'ICJ • 

' " OJCJ1~LI'II'I'llll'l 

- 1'11111ilOJ\Jf111~1'11~CJdti'IJOJ~1m~m1 

u1 nrulii1~ 11 ~ L i'J u1 tlm!J~ OJOJnLL uu 11 
.. 0 

LL!l~I'I1!J'VlnnVImtJmVIul'l 

~-3~B. .. ...... S ............... ---~ .. ../ .. . 
V w~~~m"u/2559 

. (2Jkre ..... . -- ---- ;q 
I 

<u1""'i1"ru tl~"m~m:i """ u1,~1onu>l ihth"Fi~u) 
~iTU1qjn1'i~~ bb 1Vlfi'tJ:u 

... .... "" .: <l ... "" .,: ~ .., ~ " ... 
U'i~VI ttntll.Jb€1~ LtJ'IJ:ijb'W.J'i~ bbt:l'U\Jl bblJL't.J'mJ'UVI ~.nn\'1 
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Vl111~~ 4 (wJ<J) 

4. >~UUU<J~nuijf'liifli'ILLfl~1~UUHqjqj111H~ilU.ii'tl 

- 1~UUU<J~nUeJfl~fil'lml'l1ulm~nt1 

- 1~UUGi'(\i(\11ruL~<JUfil'lml'l 1 U bfl1~nt1 

tivi'!Vl~nvu) 

u'l L 1 ru ';I Iii iiiVl ~~1 ~UUU <J~ nu 
' 

eJfl ~.rl 1'1 LL<I~ 1~ uuGi' 'll 'li' ru L~<J u 

iivn•v1uvlfl11~v~lfl1~n•1 
v 

Vln'iru 
' 

. ~~ w~~~nlvu/2559 
fl\l~el .......... ~ ......... :··················-······························ 

('I.JlW.iJ~l.lirJ 1'1~~'UVI'i) 

~iJ ti 1 'U 1 'oilfl'I'U 11l bb YI'U 

U~'t!1'Yl ~tl?l'i! ~Vil?H?IVI l"leJ{tltJI. 'i-&'U ~1f11'l (l.l'V11'11\J) 

~-
"f'l /' 
I-~ ( ! 

. c:l;, 

Fluu1t1111 VI L oil 1m GIUVl ~nvu • 

~~~15n111i111';1GI<JU~<l~ 

1~UUU<J~nuil'fl~fil'l L~v1Vf 

Gl1~11~1-ii~•u1~vti1~~ 

1J1~~V1Bn•~~<~~~F111~ 

~ 1v~~\J ~ 1-if~IU 1~<1 V LGI~<J • 

m >1 oil~ •u•'l~rl•wi'ull~ Lilu 

LL<I~tivi'J~~n<JU 

3 L~<JUwl<J 1 fl~~ (VI~<llill~ 
~ d 

fi11~L111~1~GI~1111<Jiiii~VI 

1~u 111 uFi~v m11-ii~•u~v~ ' . 
' d 

LLiii<I~Lfl1<l~) 

~~ -
N1\JNIII'llll\J • 

u'l,;'VI LvGI'i! LLm'ILGIVI 

fi<J{1J<JL1-ii'u .J•nVl 

(!.JVII'!IU)/ 

iJ iiiufl fi<I<Jt fi11'!1Vl 
' ' 

u'l,;'VI Lv<i'i! LL<l<ILGIVI 

fl<d1J<JL1-ii'u .J•nVl 

(mn~u)/ 

iliii~fl fl <l<llfl11'l!Vl 

• S -v . ~ ~~mvu/2559 
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·:·-:;~-~ c___ _____ --.------' 
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- rn'lLLI'In 1'1 'liJ.J ~1Elrn'l'll1'li11'11El~viEJU'l~U1 • 

6. m~Hfl'l'lrl1 

- L<l'uviEJ1J'l~U1'11EJ~1rmrn'l l'l'll~<IEJUilLI'IEJ4J, LL~n~u I - 1 L~EJu~m·1t~ 
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7. il1'ii1m.nirmLil:f'l1111tlililAii'v 

- 'l~\J\Ji1151'l(1J0\Il1'1 L'lilJ 'l~\J\JJ11-U • 
'l~uu~·lniim<wh"1 'llil"il11'11'l 11iiLLn ~~umhulil 

J1Lii~ nl'l'l~\Jl~J1 LL<I~nl'liflilnl'l'IJ~~!J<t.JiJ~ • 

8. fl1~iJA01~LLil:~ 

• bf'l~~i1~1~<1~:11vJ1 

\l Iii~ Iii~~ 'l ~ \.1 \.161151 'j (1J 1.Jlm1 LL <I~ 
' . 
'j~\J\.1~'111ii\Jl<t\1h" 1 

m~L,:j'm~~vlW~U" 'llil~i1'ld1~J1 

f1u LL<I~~u"11iiV'lilU'IIil~i1'ld1~J1 

Vl1\11111'ililil'l1\l<I€JU'IIil" I- \ill!J'j1~il~L~~\i1Ylflli111i" 

LL~il~'l~\.1\.1 

\il'l1\li1ilUfl1'l~lilnin'llil" 

n 'j ~ L d il "u v1'u;~ u "'~~ v" • 
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'ilin1'l\il'l1\li1ilUfl1~Vl1"11J 

'llil"LL~il~~~\.1\.1 

mh"uil~ 1 .rum"II!FI#" 

m11l<~vun1'l~1'li11'11v"J1 I - mh"uil~ 1 .rum"II!FI#" 

" ll1fl<i'ld1~'111 

wu ~ 
iif1\Jiol\ll'llil\J 

\.1~,;1'1 Lili1'li LLil<IL<I'Vl 

l'lil~um'l-&u •.hnlil 

(!JV11'111J)/ 

iJ ~UFI Fi<lil11'11'l'll\il 
' ' 

\.1~,;1'1 Lil<l'ii LL!l<IL<IVI 

Flil~um'l-&u -r1nlil 

(!JV11'1J1J)/ 

ii ~\.11'11'1 ililll'il'j'IJ/11 
' ' 

u~L1ru1FI'l"<l"ll"Fivun'llllm~1u I - m11l<~ilu1m"i1~1"flvun'llll 1- mh"uv~ 1 .rum"II!FI#" 

" LLil~ll1~1Jilfl<i'ld1~U1 
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~iiti1'U1\Ifi'I'U11JLL 'VJ'U 
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- <In iii f111 LfiO!vU1i LVII>I u'iL 1W<I1~-hmhll il~ Ll'11~f111 
' ' 

uuVinr~ii~m11J'li<lvOJA'v I - mh~U'vv 1 l'l#~;~tlm~ 
vu~ L Vll>l'il1 n n11Hiu'ln1 ~ 
' ' 

lJ ' ... .., 

<11d1ml1Vidi01:fiu 111JYi'~ 

1111 iil\'J il ~flU LL n1'lJhJ1 ~ 
" LnOJ•lh 

~i'uR"~uu 

u%'Vl Lv<l'li LLil<IL<IVl 

1'1vi'lim1-ti'u 'ii1ti'01 

(IJ1111'1l'U)/ 

i'JiiiUI'll'l<l il11'111'1l01 . ' 

- <1111'111'1111J'I1 'i'viJ/1'1111J<IIJU1ru'IJ il~ stl f11 ru u'iL 1ru<11~-h mh11 v~ lm~ m1 - m1'il<llluvtln1ru'li•v;s'iill 1- mh~ullv 1 l'l#~;~tlm~ u'i,;Vl Lil<l;s LLil<IL<IVl 
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. ' 

'li1v;siill'li1~'i11<11d1tJJ1 L'liu 1-i1~'1l;s'11 • 
1!11J'IiltJ;s'il>l 

.. ~ 
v.q~~mvu/2559 

~..:l"tltl ,. . ....... .... . ............................ . 

(u1mo~~'llv .,,J~um) 

~ihhu1~~~'Ul1JU 'Vl'U 

u~,;'VJ LB"''li Lltl'G1L"''Vl fltl{tlm 1-&-u -;j1fl'Vl (1J\11'll'U) 
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1'11~1~~ 4 (.i<J) 

(Life guard) mh~u<J~ 1 1'11.J .iv0offu~m~ 

1J.ilii1.J 100 1'11.J ll<~~!ii'v-:atl1.J~~ilmll.l'lli1.JI'IJ 

11.Jfm'i•ml•ll<l~ c.i11.J n l'l<Jml.lm~~1 ~ii'lllii'I1.J 

iil.ltll i'llm~~1Vim'l1JJll.I'VW11J1<~1!ii' Ll'l~!ii'<J~ 

<J ~u~~ >J •<~~~'i•~J, Ill" <JI'Il1"'~ l iJ l'lu~m~ • 
- li'I'I1Viillli'l~i'lll'loW~wm .t.u~mu<i~dl~J, 

l ~<J1 Vll.lvm:11.J M~l'll\11.J ll'lmuvn~ 11.Jl1ij1 

n"'~~1.J 

- l'lll"'i'n~l'llilU<i~dl~J, m~li>i1.J1J.i1Vi ~1.J • . 
.<II .... 0 ..... 

'J,I'j0l.J1.J1'11~ 

l>~~~n1V1J/2559 
' /~ 

~~~B ·················-~··;~-.~~.---~~-~···· ................. . 

('U1U~il~1.1'1i'U 'N..;"J'UYI)) 

~iJeJ'1'U1'oiJ(;J-1'U1lJLL 'Vl'U 

u~,;'YI i.tl~<g LL€lCU?IYI rm1Um"i.a-'U ~1fi'111 (1J\11.!!'U) 

___ l'~!'1\EJ11-2~8 u•~>'J"'·'l'l!.!!'\!'l'Ji"J!':l_'ill'l~'!l>_ 4_ "."!!'.!'!_'!ji_'!!'J!!.J~".!'~''iiun11 ,j~-- _ 

1Jij<JI'In~u.,~>J•<~~~ (Life 

guard) il~U~~>Jl<i~~-;h~J, 
• 

\llij<JI'il1<11~ lUI'IU~m'l 

~~ -r,jn.le.IA'IIU\1 

lll~l\Ji'I<Ju1Viillli'I~Gil1~ I-'Vln11.J 
' " 

loW~~vmvhu~l1ru<i'ldlm11 

- lil'l1\Ji'I<JU'li<J1Ji'l'l~-il~J, I - 'Vln11.J 
' 

'Vll~li;i1.J1J.J1Vi~1.J'I11<Jiltl1~~ 

~.::'!(~~:.' 
1-/i , . I 
•';<II\ •\ I ' 
!<~-! \ -- -- ,' . 

llit'; :_ __ 
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u~,;''Vl ~Lih.nv~ L~'U~Li:JtJ~-l LLtJ'Uvi i.LlJL'U\JL~'U\'1 .J1fi'VJ 
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- flllolt1M1\\'il~~LLi1lJ1~1tl mruvh1JL~n<J 

nll 10 U ~EJ~llV~llhJLiJtiLLi1~~<1~<JltJ~1~ .. ' 
<1 1m111M LLi1 1>11 L<J~ Mm1-iiu1m>i11~ll vJ1 • 

th tJ LL11 ill~ n~ 1~ L U t!U 1 t1 n 111-if<11~·)1 vJ1 

- {hvunnl!'lloi!JltJLi1'!11Vl1Pi'~Yi'!lv~ 

11~~t1lUli1 LLi1~m.hvnflv!l'l'il~ 11!J~~ • • 
' ..,; ..,i v ..,; 

1o11.11 tJ~lti'V!Ln tJ1'!1<J~ <Jtl 'l 

u1L1rui11dlvJl'!lv~1rmm1 

u'lL1ru111dlvJ1'!1v~1Fmm> 

mru~\h~mntJ~1nll 10 i'J 
' 

~EJ~llt!J 11~ LUtiLLi1~~ <I~<J1tl .. ' 

~1~111lJ111lill LLi11li'1Lm 1~m • 
1-iiu'1m1111d1vJ, 

- 11111\111vuHil1hvLLi11>H I- 1 fl~~vim~<Jtl 

n~1~L ilvu 1 t1 m11-ii111d1 v 

J'11\\' L -fltloUM L \1\J<J tl Li1!J<J • 
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~~~1-iiv~~u11Vf~lJ11oii 
u1m> 11<1~1{)1VIU1~1J>~,]1 

" ~ ' 
<I>~ I VllJ'II\11 I 'illJ iJVI<IlJ<J 

llc.J1Jil milu mrihfi 111 ou"'iii 1 VI Iii 11<1 ;,ff~~~~~-- :··-~--~·;; ~fi'~--~--~---!l;;;r~ ~; ~ ~ ~ ~+ : 111 >1 'il <1 <J u 1 Vfii.llc.J u il n 1ii u 
~ q , I , 

• 

n1 >U 5 uiii ~ 11J 1u fl Wlh ~I VI~ v ~ tJ > ~ i'IIJ 

ilU"'iiiiVIIil 
' ' 

n1 > 111>1 'iii IFI >1 ~'llFI rum vnl111J<i> d1 mJ 11 Vi 
' 

bUlJ 1 umlJbnru•!hmnJi1U~n1V11J111 

1-' v d 0 

"11VI1J 1VIU>~'il1<1>~ 

u'1b 1ru<1>d 1mhuv~ 1m~ n1 > 

l111mnu~1v~1~mh~ihw 2 'i1111/ 
' . ' 

<~>~ (~11J~flbi<I~~11J ~1J'II rudiil 

m-iii'i>d1ml1lJ1fl~<ii11) . ' 

"~~ilmmJ/2559 

~ 
. 

(l..:j~tJ ....... ...... ······························ ........... . 

(UlULil~hJ-tiU 1>1,;~'UY1'i) 

~nfl1U1~~..:jtJ1l.JLl VI\J 

u~,jVI Lfl"'~ LLeH"'L~VI flerhJm -siu \11fl'V1 (1J'\.1l"ll'U) 

11<1 ~ .ff u 111 em n 1 >u 5 uiii~ 1u 

b ilu 1 -n u u 'l b 1 ru ~ u vi 
u 5 uiii ~ 1u 'II v ~ b 41 VI -u 1 ~ 

tJ>~,J1<1>~ 

. 
- m 1 'il 'i ' m 1 ~ 'll Fl ru il1't1111 

' 
1u<l>~i1~J11111lJ'i5n1> 

'i I Fl > 1 ~ 'll 'II <H Standard 
... .,. ~ ..., .% 

Methods lJYn>1mlilm 111~1J 

~..:j~!J. 

-~~~....---·~------'--- ___________________________________ ~2c-4,_6u_/"-'26cc5_,_ ______ _ 

~WilPI,ii\J 

u'l~Vl lv<l'il bbmmm 

FI<J~U<Jb>-i'u 

,J1fi'111 (lJVI1'111J)/ 

ii iiiu Fl Fl<l mm>'ll111 
' ' 
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----' /] -" - ,..-. ............. /. ........ t~ .. mY.l .......................... . 
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' .. ~~··· 
~-l~tl ............. ~-:-: ................ . 

(UlmO~"oi'~ 1',_,;~1J\'l') 

~ijrlltA1Vr1"t.mJLL YI'U 

w~~·m~u/2559 

\J~..;'Yl Lll"'~ LLmm1VI rm1tlm 1-il.! :il1fi'l'l (l.Jvt11!'U) 
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