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Abstract 

The purpo se of this research is to study the Labor Product ivity Rating of workers 

and the quality of work that has been done, by studying dry process bored pile, 

which is 0.50 x 24.00 meters in diameter, 170 piles at the con st ruction of a building 

in Bangkok. 

Researchers conducted a cycle closed system of dry process bored p ile into the 

fou r activities are: (1) the movement of the drill into the bored pile position (2) the 

cas ing procedure (3) the reinforcement procedure, and (4) the pouring of the 

concrete and casing removal . The results showed that yield of dry process bored pile 

have an averaged Labor Productivity Rating about 275.3 1 minutes/pile The Quality j f 

the research has been divided into two cases: (1) quality of bored pile, by testing the 

integrity of the pile by the Seismic Integrity Testing method, in the standards of ASTM 

o 5882-00, found t hat 95.30 percent of the pi les were in perfect condition, and a 

slightly defective of 4.70 percent, and (2) the position of bored pile, found to be in 

accordance wi th allowable error of 100 percent. The results of the study can be 

utilized in work plan ning, est imating cost of Labor, and monitoring and t racking the 

progress of th e work. 
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2. 1 ~\J1~1~~~~\J1 (Productivity) 
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rnJt.J~~ 

The Business Roundtable [2] 1~Al 1 :IJVl:lJlCJ11 AtJe)~ 'Jl~l tJ'UtJ ..:j-oJ1 tJl tJt.J(;1t.J~I'l~mhtJltJ 

'Ve:J..:jYl'~'~CJ1mffimtJnlJt.J~~0tJ ?ll:lJl'Jm~ CJtJ LU tJ?I:lJmJ1~ (1)'lt1 

t.J~~.fll~ (Productivity) 

2.2 mJ1~~~\Pl.fllV'l1'U~1'Unm'~1~ llU..:j1~ 2 15 (1)~~ 
2.2.1 mJl~t.J~I'l.fll~1~CJ15Yll ..:j ~J..:j Drewin [3] n~111 1 lUtJmJl~t.J~~.fll'Y'l1tJnl':ivll 'l ltJ 

lu~CJ 'U LViCJ'U n'U.a-l 1:IJ ..:j m Jvll '1 1tJffi.v6'11Vl~'U nlJvl1..:jltJ0tJ 1 n'Uu~:IJl ru..:j 1tJ~vl11v1\ltJ LLK1 b?l ~\l \ltJ 

vl11~?l l:IJ 1J flYl 'Jl'U{i..:jl'ltJYltJAl Lb 'J ..:j ..:j1tJ~ IIY1\l~..:j1~, 
2.2.2 rn':il~ t.J ~ ~ Jl1 V'll~ CJ 1 5Yl 1 ..:jeJtJ :IJ l~tJ\l\l lnrnJl~t.J~ ~ .fll ~1~ CJ15Yl1..:jm ..:j I'ltJ..:j1.vn611 

ll 61 ::;A l H'~ l CJ ~..:j Oglesby[ l] ~..:jMl?ltJtJ15nl':ilV1 t.J ~~Jll 'Y'l1~CJ15Yll ..:jeJtJ:IJ~tJ l V1CJH'15fn 'J ~:lJ 1i11mh..:j 
1tJ '1l1'l llm1V1nmVl~..:j l~tJU J::; l i'J tJ UJ::;~'Vl5 .fll 'Y'l1tJfn':ivl1..:jl tJ llU ..:jMlUtJ 3 15 (1)..:j ,j' 

n) rn ':iuJ::;li'JtJVlU1..:j1 tJ (Field Rat ings) bUtJfnJl~t.J~~.fll~fn':ivl1 ..:j1tJ'Ue:J..:jAtJ ..:j ltJ 

11..Jn1 J vl1..:j1tJl~CJbbLJ ..:j l UtJ f1 \l m'J:IJ ?I'h~..:jltJ bbm; f1 \l mJ:IJ1~?I~1\l'lltJ \l1 n0tJthAlffi~:IJlA1tJlru l~tJ 
Vll rll 61V1~ltJnl'Jvll ..:j1 tJ ~..:j~ltJ1Vl ~Al61~~ltJ fn 'Jvl1..:jltJ1JJAd'J~ln11~e:JCJ61~ 60 

'V) fn'JUJ ::; bi'JtJ A1e)m1t.J61t.J~1'l (Productivity Ratings ) bUtJm'JU'J::;bi'JtJe..J~~ Jll V'l m'J 

vl1..:jl tJ 'UtJ..:jAtJ ..:j1 tJB n15Vl~..:j ~..:jllU ..:jf1\lm ':i :IJ1tJnl'J vl1..:j ltJtJtJ mU tJ 3 m ru AtJ (1) f1\lm':i:IJM..:j1 tJ lUtJ 

f1\l m'J:IJ~ b~ CJ1-UtJ..:jl~CJ~ 'J..:j n'U..:j1 tJ0tJ 1 (2) f1~ m':i:IJ?li('U?I~tJ bUtJf1 \l mJ:IJ~1JJ l ~CJ1.ve:J ..:jl~CJI'l'J..:jn'U 
..:j1tJ0tJ1ll ~-oJ1bUtJl'le:J..:jvl1b~e:J1~nU~l b~\l l'1ltJ ..:j 1tJ11..:jlbtJl6'11Vl ~'U rie:J B3it.J i('l bUtJ~tJ (3) f1\lm 'J:IJ 

hHv1..:j1 tJ b UtJf1\l m'J:IJ~1JJri tJ1~l f1 ~t.J(;1t.J ~Vl1~ 1l'lltJ nl 'J'JeJ AtJCJ fn':ilull 'U\lltJ fn':i'J e:JAm.Jn~ VI bUtJ~tJ 
2.2. 3 fn 'JU'J:; bi'JtJbb'U'U 5 tJ1Vi ( 5 - minute Ratings ) lUtJ15mJl~t.J~~lll'Vj~1~Al 1:IJ 

fl fl ~eJ ..:j ue:J CJn11 2 15lL'Jn bbVlb-Unmlb61 ::; A1 H'~l CJiim.Jn 11 lVl:lJl::;~l Vl~'U ~'U~Vl 1 'JH'~lVl~'UU J::; bi'JtJ 
\J \J 

t.J ~Vl lll 'Vl~Vl'U1..:j 1 tJ t.J61~1v1\ll n fn'JU 'J::; bi'J tJiJ rllb UtJ61V1~l tJ 'VeN f1\l m'J:IJ~1v1..:j1tJ <ij..:j Ad ':i\l::;iJA1?l\l n11 
" 

~8CJ61 ::; 50 {i..:j\l::;CJe:J:IJ~'U1~ 
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2.3 m~Pln~lL'H:nm~vh~llJ ( Time Study) 

l~m I'l'U SVl61
•

'Vl E I,l,fI~f1ru~ [4] EJ5'Ulfr:h n1 'jP1mnnfll (Tim e St ud y) A mYlfl~ fl'lJEJ-:J n1'j 
1~~ fI-:J l 'U b~EJVl l b 1 fll I,bfl ~ if (>1 'jl nl'jvll -:J l 'U'lJ EJ 'l-:J l 'U~ eJ tJ .n 1 tJ1~61.n 11 ~ if'UVI~'l 'UEJ nll nifb~EJl I, fl 'j l ~v1 
-umm1'U n1'jVllrlll,1fll ~f11 'jlli1~ eJ n1'jvll-:J l'UVI~-:J 1'U'j ~I'l'Un l'jvll-:Jl'U~ I, VI :lJ1~ ?lJJ ~'j l tJflt; I, BtJ~l'l-:Jd 

" 
2. 3.1 n1'jth ~biJ'Urll if(>1 'j ln1 'jvll-:Jl'U ( Rati ng Ti me) AEJ n1 'jbU1 tJ 'UbVi tJ'U ifw'il n1 'jvll 'l1'U 

'lJ EJ-:Jf1'U-:J l'Un'Uif(>1 'jln1 ';lvll 'll'U:lJ1 (>1 ';l~l 'U11.1 ?I 1tJ(>1 1'lJ eJ -:Je:iP1n '\jl 'jl tJfI ~ I, BtJ ~1'l'l (>1 1 'j l-:J~ 1.1 
~ " 

o 
50 

75 

100 

125 

150 

hJ~ n1'j~ll,~'U'l l 'U 

'll 'U-Ul:lJ1n vll-:Jl 'U'IlJJ'li lJJ, 

:iJf1J l:IJm~~ EJ1 eJ 11.11'U n1 'jvll -:J l'U ~fI~~ (>1:iJf1rum~ 1J1JJ1(>1'j~1'U, ... 

-:J l'U~l l, ~'UEJ~l'l';ll~b~1 ~n1';i'vll -:J l'U~ 1, ~lnlluniil 
I, ~lnll~f11~n1';lru1l:lJ1n 

2. 3. 2 bdfl TiH~11i1 (Observed Time) 

Vl1.h tJ -:J l'U~EJtJ n1 ';l P1 n '\jl V11rl l b 1fl lvll -:Jl'U ?ll:lJ1';lt1V11Hi''J l n n1 ';l u 'UVi n61 m~n1';l vll -:J l 'U~VI~l-:Jl'U 
I, ~ EJ1 'IX'Vl ';l 1'U ~-:JU~ JJl ru'l 1'U ~ vll1 1i1 I,l, fl ~ I, 1 fll~1-u t ~ tJ~l1 U I,I,tf1 ';l U 1,1, 'U 'U nl ';lu'UVi n~~ tJ JJ1.;n'U-:Jl'U 

'U 

ri EJ611'1 -:J~ 2 15 AeJ u'UVinmJJI,I,'U'U .y;m~n1';l P1m~lblfll (Time Study Sheet) b l,fl~ n1 'ju'UVi nbb'\J'U 

l-:J ';leJ'Unfl l (Cycle Time) ~-:Jn1 ';lu'UViml,'U'UJ ,:j';lEJ'Ul,lmd -:V~1.hj.n1iI,Q~1~-:J l 'U~:iJ n1 ';l vll -:J l'Ub I,'U'U 
J1 1 n'Ut~ tJ vll nl 'j61'l bn (>1 bb fl~'J ~ vll n l';l u 'UVi n l, 1 fll nl'jvll-:Jl'U~-:J bb~ b~JJ ~'U \J'Un';l~~'l -:J l 1.1 b 61~\J~'U 1 

'j EJ 'U n1';lvll-:Jl'U 

2 .3 .3 n1';l Vllrllnm~'U1l1'U( Basic Ti me) AEJ nm~H1'Un1';lvll-:Jl 'Ulvn'Uu~:lJ1ru~r\'l V1'U~ 
h b1:IJ I,1m b~ EJ \Jlnn1'jvll-:Jl 'U ~,:jd-:v~ fi ~I,Q~l~1,1m~ t1n1ittJ1'U n1'jvll-:Jl'Ul,'Vh ,r'Ul,bfl~rllmli1611:lJ1';lt1

'U 

rilnm~'U ~l'U = mn~l~M x b fl'lJ'\.h~ biJ 'U ...... .. ...... . ... (2)

'" 

:lJ1m1l1'U n1'j'lh~ l,iJ'U 

2 .3. 4 rll I, 1fl l:IJl (>1 ';l~l'U(Standa rd Time) mnhrll I, 1fll :1J1 m ~ 1 'U 1.1 EJ n 'J 1 n 'J ~ Vll1 1i1 'J l n 
~ ... 

U';l ~ 61'Un1'j ru1'Un1';ll b fl';l1 ~vhbtf1 cJ-:J?ll:lJ1 'jt1Al'U1rulli1-:Vl nnl';l't.h rll b1m~'U1l1'U (Basic Time) nm 

Yholfl'Un1 'j'I'~'n~eJ'U (Relaxation Allow a nces) Lbfl~ nflll,~mVl \9l?l ~l61tJ (Contingency Allowa nces ) 

Ul:lJ1Al 'U 1ru(>1 1JJ61JJ n1';l Vl 3 

I 



5 

2,3,5 A1 blfll~~ 'i)~1'\/'j~Un1 'j vrfl~ el'l..l 'U 'i).:J A 'W (Relaxation Allowa nces) l?\ m ~ 'j :;~l ~n.:J [5]
" 

mll111 1'W fll'jV11.:J1 'W11') 'l n m :w ~~JJ111~'Ylmcn :w~~15 fll1vl1.:J1 'W1~~~~~ bbiKln~l:W ~b~A 'W.:J1 'W n cJ.:J 
~n ~ m1:W b~mJiK1bb61 :; ~n~m1:W bA~ CJI')~'W1~ 'W'i) fl-;;] lfldcJ.:J~'i).:J1Uvl10'j:; ~1'W 1'11 ~ 'li 'W 1u~'i) ,nJ: 1U~:wJ1, 
VI~'i)m:WA1 l:W~lbU'W 1'1 1.:J '1 Q:;J'W~.:J~l~U 'W~'i).:J ~~:w bl611~~ 'i) ~0[11u1'W b1fll.:J 1'W~1 CJ 11')CJ vl'1 1 U~1m ~~'i) 
bVU.:JbU'W 2 U1:;Ul'Vl1V1 t1i'l fi 'i) bl61 1 ~~ 'i)A .:J~ ~~'W vl1 n-;;]~1'W1'11 \,b61:;A1 1:w iK1 ~1'WBflu1~ ~Jl'Vl fi m1fll 
~~ m~UJ'ir'W ~ 'li 'W b~ 'i) ~lVl ~U A11mA~CJ I') ~ ~fl:; ~.:J ~~1 1') ~'i):W \,fl rusVi fl11~ -;;] 1<Hl.!1 Vn A1 bd fl 1 ~ ~ 'i) ~l vd'u 
vrfl~'i)'W~'i1 mJHvi'11 u fi 'i)1 5 'U'i) .:J Ha rris bbfl :; McCaffer ~1CJ15 fll1~ -;;] 1J'ru 1 Vl1 A1~'i)CJ fl~ 'U 'i).:J\'b~fl:;1'11 
~~UJ'~ 'i)CJ'U'i).:Jfll'jvl1.:J1'W -;;] l fl J'Wl.l 1~'i) CJfl ~n1'j\'~'i)~1~ 'W bb~fl~ 1'11 b~ U'j:lJl'j1:w n 'W ~.:JdJ'1 :wD.:J ~ 1fll ~~ 'i) 

A.:J~~1 CJ b~61:; b~ 'i)1Jl~'i) CJ61~ fl1 'jb~m1mJ'1:W ~~~l ~.:Jt111umwnUA1 blm~'W ~l'W n1J'vl1.:J1'W 
\J .. 

2,3,6 blfllb~ mVl \?l~l')l~CJ (Con t ingency Allowances) 1 ~~J' ~J':; ~lbn .:J [5] m :lll111'Wn1'j 

vl1.:J 1 'W 'i) l -;;] ij 'i) U?\ 'j'j A ~1:w ?\ 1:W 1'jfl A 1 ~1Jll 1lJ'W-;;] :; ~ n I')~1..1 \, 'li'W fl 1 'jU ~u \,b n bA ~'i) .:Jij 'i) I, A~'i) .:Jij 'i) ~~ CJ, 
i1 iJ 'i) 1 fll Y'11 :w ~ b~ fl :; ~ 'W '1 ?\ 1 :w 1 'j f1 ~ ~ 'i) ~1 61 11~ 1..1 'j U ~ 'i) CJ 61 :; 1'1 'i) \, 1 61 1~.:J VI :w I') ~ .:J1'W ~ ~ 1'161 :; tJ J' :; ~ Jl 'Vl 'U 'i) .:J 

\J \J 

n1d~mj1'i)l -;;] ~~ 'i) A1 ~1 611 ~ nl') ~VI~ ?\1')1 ~CJ1:iJ ~vh n 'W ih~CJ~ ~U 'W ~'li'WJ'W~ 'Yld1:;1 'i) fll?\ fll 'j ~n I') ~VI~?l 1')1 ~CJ 
" 'I " 

-;;] :; ~ ~(i1 fl~l .:J n'W1 U ; .:J ~~~fl:; ?\ m'W~~'W 'i) ~ nU ?\i11'Yl ~bll')~'i):W ~~l'1b~ CJ vi'11UlJfl -;;]:; n lVl'W1')1~b~ eJ1l'Ud:;:W1 ru 
\J 


11 q d 
~ 

d c:;f tI d 
~ 


'j'i)CJ61:; 0 fI~ 5 'U'i).:J bl{;11 'Yl'W~1'W Vld'i)'i)l-;;]-;;]:;fI.:J'j'i)CJ61:; 1 00 'U'i).:J ~lm'Yl'W~l'W 
~ ~ 

.2 3 7 e1{i1 d1 t.J 61t.J ~ ~:lJl~'j ~ 1 'W(Productiv ity Sta ndard) 1?\{i1'j ~d:;~l ~ n.:J [5) ~~'U~t1l1l~~'i)h,) 
'" \J 

~1 611:W1{i1 d3i1'W~~~'i)~ eJ1Jl 1~t1l t.Jfl~'Yl 5 1Yl.:Jfl ~ 1 11UA1'W1 ru Vll A 1 e1{i1d1t.Jflt.J ~ {i1VlA1d-;;]:;vl11~'W~~ ~ {;1 :;1'W 
1 l')m~ ?\I').:J1'W dU'V 'i) .:J e1{i1 d1t.J fl t.J~ {i1~ 'i)1'W 11') CJVl:w,n'U~n1V1 'W1') 1Yl.:J ?\ :Wn1'j~ 4 

\J 

e1{i1 'jlt.Jflt.J~~~'i)1'W = ~1 .:J~1 61 1vll.:J1'W1'W 1 1 'W ,,, ,, ,,,,,,,,,,(4) 

1.:J'j'i) Ubd fll'U 'i).:Jn1'j ri'i) ?\ ~1.:J .:J1'W 1 Vl t!dCJ 
.. ... ..1..1 1/

2.4 \lltJ1~CJ'V1Lmn'Ua \l 

24, 1 ~d:;1\9lJU ~l~~m.r'Wii [6) 1~vlln1'j~m'fl fll d1-if ~'Vl A 'i1 f1flldvll fl'j :;U1 'W n1d b~CJ 'Wb~UU1'W 

flld1 ~m1:;vi bbfl :;'i) 'i) flb~UU fl'j:;U1'Wn1 'j ~ 'Vlfl 'i)'U fl~~~'Wbl')CJ1-ifb fl~'i) .:J 8 .:J A 'i) 'W fl~ {i1 bl') CJ 'Vl 1') fl 'i) .:J1-if~A~'i).:J 
~.:J A 'i) 'W fl~ ~VI~.:J ~A~eJ.:J ~~fl:;6'1 'i).:J \' A~ 'i) .:J ~~ 'i)Vl1e1~ d1t.J61t.J~~ ~vll1~'j1:W~.:J~1'W1'Wd flU dWl fl fl 'i)'U fl~~~ , 
~VI:lJl::;6'1 :lJ t.J61fll'j ~ fl'\'fl'WU11 5~dlt.J flt.J ~ ~ ij Al \'Q~ CJ'tJJ :; :lJlru 35 flflU1Y'1n~:lJm / i l1:w.:J bl') CJ1-if 

\J 

df1 UJd'Vl fl A 'i)'Wfl~{i1 3 A'W ~~61:;e1ml t:-J 61t.J ~ {i1 40 61flU1 Y'1n ~:w~'j / -rr11:w .:J bI')CJ1-if'jfl Udd'Vlflfl'i)'Ufl~{i1 4 
, \J , 

A'W ~1:W~1 IYlU ~.:Je1ml t.J 61t.J ~ (i1~Hl1~'jl :wD.:Jm l:W ~1-if1 ~~ 'i).:J-;;] l fl n1 'j1'11') bU~ CJ 'Wvl m ~ 'i).:J '<\Jl fln1 d 'i),l') 

1'1'W n1'jcJ1CJvl m ~ 'i)fldl:W ~VI:W 1:; ?\:w1'Wn1 'jvl1.:J1'WH~biK1 Jll CJ 

24.2 'i)1ru~ n ~ ~ flfl~:W5 [7] 1~vllfll'j~mj1 t:-J~~ i11 'Yl ~~'j.:J.:J l'Wn-;;]fl'j'j :w(i\'1')~1 ~?\l ~~ :W~ -;;] 1:; ..~1'W, 
'j1fl ~?\ 1 ~~6'1:;~'W1'W'i)1f11'jfl'i)'Wfl~ {i1 ~ ?\~ :W~VI~ fl t.J fl n1 'j~ fl'\'fl 'YlUl1 n -;;] fl'j'j:lJfll'j I'1I')~1 ~?\ 1 ~~:W ~-;;] 1::; 
'U'Wll') ~~'W ~lY'1'W ~flfll.:J 0,60 ~:wm b~61:; 0,80 ~:wm ijt.J~{i1 i11 'Yl bld.:J.:J1 'W~vhnu 5,30 -rr1b:w .:J / I'l'W ~~61:;

\J 

8.40 -rr11:w'l/1'l'W m:lJ~l~U n '<\Jfl'j 'j:lJ n1 d ~'VlA 'i) 'Wfl~{i13il'W 'jlfl ij t.J~{i1i11'Yl bl 'j .:J.:Jl 'U\'vl lnu 0,60 -rr11:w.:J/ 

61flU1 Y'1n ~:wm n-;;]m'j:W~'Vlfl'i)'Wfl~{i1~?\l~'W 1 ~~ 61:;~'U 3 ij t.J~{i1 i11 'Yl \'~ 'j .:J.:J 1'W~vl l nu 121 -rrlb:w .:J /
\J 
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v 

;';1 n'\Jl f'1rlU.HWJ" bb;';1 ~ 1.53 ilhJ'l/;';1n'Ul f'1 rl bdJV1 J \911dJr11I9lU n~mJdJn1 JbVl \"1eJ'U n~V1b?t~dJ bVl~n Flat 
~ ~ 

Slab ~'U 2 bbft ~~'U 4 iJt-J~(1l Jll'VmJ'l'll'Ubvhnu 0.80 ilbdJ~/;';1n'Ul f'1 rl bdJm bbft~ 1. 11 ilbdJ~/
~ 

;';1 n'Ul f'1rl b:lJm mdJr11l9lU ~ ln-ueJdJft~1~?tl:JJlJt:11111LJ1 m'U n1)mu\"1:lJr111-U~ 1 mb;';1~(1l ~1~?teJU\"111dJ 
"\J " , 

~l~l~eJ'lnlJ~l~l'Ul~ 

2 .43 ?t Jll VleJ~1mj [8] 1~~1n1) fi n~lbb;';1~~~~lblm~'U\il'U'l1'U (1leJ m6'l 1b~:lJt~tJ15?1lJn1 J , '" 
~~ b\"1 )l~~ t~mnU-U8:lJ;';1b1m~eJ'l'l 1'U(1leJ m?llb~ lJ \"1 eJ 'Un~ (1lel~ bb)'lVlth~~~bVl~tJ:lJ~(1l-r~ ~'Ul ~ 15 x 

~ .' 

15 "IllJ. 20 x 20 "Il :lJ. 25 x 25 "Il:lJ . 30 x 30 "IldJ. bbft~ 35 x 35 "Il:lJ. Vi\"11 1:lJ t.J1 1~1 'l'lf~'U ~lnu'U111 

-umJ ;';1~ l~dJ l ?t~l~~dJ n1 J~~ b\"1 J l ~~n ~ nJ)lJ~l~ l~ eJ \l\ll 'U(1l eJ n b?t l b~ :lJ t~ tJ r11 el(1l Jl e-J ;';1 t-J ~ (1l~1~~ 
mldJlll b~ eJ~mn:lJ1)t:11111lhJJ ~tJ,n (1l1olfl~ 

2.4.4 Choromokos bbft~ Mckee [9] Mvhn1JGilJl~ n1JtJ-ruLJ) \lt-J;';1t-J ~(1l1'UeJV16"1 1Vlm JdJ n1 J, , 
rieJ?t ~1\l~eJ\lLJ)~b Vlf'16'1Vl-r~m dJ~n1 -;;)l 'Ul'U 4 00 U~';Vl ~1 'U1Vl ru 'WU11 iJml :lJ 'W~eJ :lJ1'Un1J~~~ 

'" v 

LJ-ruLJ )~~;';1t-J ~(1l1~?t\l~'UhJl1~~btJ'U~1'U n1Jl1~ bbt-J'Un1Jvh~1'U n1J~~ ~eJ ~eJ?l lJ n1J~ n eJU)dJ .:Jl'U 
, \J 

Vll\l ~l'U~ \l bb1 ~ i1eJ:lJ bbft ~ mldJLJ;';1 eJ~ .ntJ 

2.4 .5 Teoh [10] l~~ln1 Jfimnelmlt-J;';1~~(1l~eJ\l.:J l 'U ri eJ?I~l\lluLJJ~bVlf'11VlmtJ~tJubVi tJunu 

LJJ~bVlf'1:lJ1 bm~tJ t~CJ~ln1J fin~lel(1lJlt-J61 t-J ~ (1l~ eJ.:Jbm\l n1 J ri e:J?I~l~ -;;) l 'U l'U 3 b\"1 J.:Jn1 J b~eJn 

n~mJ:lJ.:J l 'U ri e:J6'I~1\l -;;)l 'Ul'U 3 n~mJlJ\ll'U l~bbri (1) \ll'U~~~\ll{ibbuu (2) .:Jl'UbVl~m?l~dJ\"1eJ'Un~ (1l 
bb;';1~(3) \ll'U\"1eJ'Un~(1l t-Jftn1J~n~l'Wull el{9lJl~;';1t-J~{9I1un1J~l\l l 'U~\l 3 n~mJ:lJ'!l'U A'U -:Jl'U 

fW?l~l\l ~eJ\lLJJ~ bVlf'1:lJ l b;';1 b~ tJ iJel{9lJlt-J ft~~{9I~?t \l nl1el{91 Jl~ft~~{9I~eJ\l\"1'U\ll'ULJJ~ bVl f'11 Vl CJ 
"\J 

2. 4 .6 Ard iti bb;';1~ Mochtar [11] 1~vhn1J~n'\·nn1JtJ-ruLJJ\lt-J~{9IJll'W1'Un1Jvl'l\l1'Uriu?l~1\l, 
~ u\lLJJ~bVlf'1B'Ub~ ih~CJ bbU\ln1JGilJl ~ ueJnb'lJ'U 2 ~1'U Au (1) n1 J?l e:Jum:lJU~';Vl ~-rUbVl:lJ1~'U111 
'WUll ~~~8\liJ n1 JLJ-ru LJ J,~8~1\l :JJl n1'U~1'Un1J~~~8~~~1\l n1Jmu \"1,dJr1 11-u~lCJ 

~ 

n 'l J~.:JdJeJU.:Jl'U 
bb ;';1~ ~l 'U n1JU~ Vl lJ ~~n1J bb;';1 ~( 2 ) n1 J?t eJumdJu~';Vl~'U 1111'U ~1 'U n1J88mbuu WUll iJ\"111dJ 

n~1 ;';11'UnlJ 1 ~\"1 8:lJV11 b{9l8fl 'U n1J1~1 \l1'U 



..I 
'UVlVl 3 

1uU'Vl~ 3 tf'<\J~ n~11~'l.rr'U (1) eJ 'U nl'lv11 b ih.J f11'li~CJ ~'lA'leJUA(llJ btfmn b~m flU-tr'U(1)eJ'Uf11'lVh, 
b 6'll b~lJ b'<\J1~ 'l~'\JUbb 'l-4'l .rr'U(1)eJ'Uf11'l bn u oUeJlJ61 f11 'lm1'<\J?1eJU 6'l{)~ bb61~ m'l6'l'lu ~61 

~ , 

~ 0 Q II

3.1 "!J 'U(1)~'Unl'~Y11L~lL"!J1JL,;)l~')~'tJ'tJLL\1~ 

1'Unl 'lVl1 b6'1 1 b ~lJ b'<\J 1 ~'lJU~tf U'l~ n8u~1 CJeJumruAeJ'UoU1'l b~ nhj ~'lCJ1 mA~ eJ 'UtJ1CJ6'l~m nhj, , 
l'leJ'l f11'l '\J~b1 ru:w1m1n eJu, mruVl~nU'l~neJu~lCJ 'lJ1Vl~'l 3 'lJ1 U61 1CJ'\J 'U ~ ~'leJm~CJl 1ibA~ eJ':lnl1'U 
61lJ d] 'U bA ~eJ'l ~n 'l n 61 VlUn 1 'U nl 'l b '<\J 1~ CJ n ~ 'l Vl~eJ (l eJ 'Uu mln bVl~ n .rr'U (?1 eJ'U nl 'lvh b6'11 b~ lJ b\J 1 ~ii 

" 'l lCJ61~b~CJ ~ ~'l t1 [12J 

3.1.1 f11'l~~HA~eJ'liimoU11"1'U Eln 611'l b6'1 1b~lJ b\J1~ 1~lCJ f11'lu~'\J ~'l 3 'lJ1 1 Vl1~bb 'Ull"1'UEl n611 'l'UeJ'l 
~ ~ 

b6'll b~ lJb\J1~ b~eJm1\J6'leJ U(l nl'leJ'lbb~1 (?1eJ n Vl~n ~~bbvi 'UbA~mii eJ1Vlbb U'U bb~11im~ b<Ul(?1 eJml1b u'U 'l 
~ ~ 

~nu 'l~ :w1ru 1.00 blJ(?1'l 

3. 1. 2 nl'l(1)eJnU(leJmVl~n.rr1A'l11 u61eJmVl~n.rr1A'l11ii'lJ'U1(91b6\'U~1Y'1'U~n611'l 0 .50 blJ(?1'l bb~ 
\J 

61~vieJ'UtJ11Lh::;:w1ru 1.00 blJ(1)'l ~ eJfl'U~lm~uubn~ en1'Uf11'l'Vh'l1Wi]::;(?1eJnU(leJmVli'in~1'U.rr'U~'U 
ci eJ'U ~'l eJ ~ ~l 'U U'U '<\J'U n 'l::;Y('l ~'l.ff'U ~'U bb ~'lu 1'U n(l l.:J b~eJu eJ.:J fl'U n l'l bA~ eJ'U~'l'U eJ .:J e-Jtr.:J 'j b\J 1::;1'U.ff'U 

\J \J 

~'UrieJ'Ubb(l ~u eJ 'ln'U1J111'l~'U1lJ1mVl61:VlJboU11'U'lb\Jl~e)'U\J~bu'Ue-J(llVlArum~'lJmA eJ'Un~ (?1 hj~ 1'Uf11'l 
\J , 

vll.:Jl'U f11'l(?1 eJ n U(l eJ n b Vl~ n.rr1A'l11(l.:J 1 u Vi(l~vi eJ'U\J~ii f11 'l (?1 'l 1'<\J6'l eJ'\J~1 bb VlU 'lY'1'UEl nm -.1'UeJ'l b~lJ bb(l::;
" 

bb m~'leJ~ b6'l lJ8 byjeJUeJ'ln'Um'l-4b ~lJb~CJ 'l 
'\J 

3.1.3 nl'lb\Jl~ 1'U-d l'l ~'U rieJ 'U\J ~Hm~b<Ul'lJu~ii~'Uu611mn'\J~'U1(91 CJ1itllVlUn'lleJ'l(;l1:u'UbeJ'l 

b~eJm~bi l(l n ~'l61'l1u1 'U'l b\J1~~'U'<\J~(ln e)~1VlboU11 um!1 'U m~b.ulbb61 ~'<\J~hjVl(l~ eJ eJm'V'i'l l::;ii~'U ~'U 
'U '\J \J '\J , 

eJ ~1 'U b1611 CJ n :fi'UlJ1 vl1J l n'U b~ eJ CJ '1 \J'U ~'U (l n e)~ b~:lJ m~ b.ul~ 'lt11:lJl b Yl eJ eJ n nl 'lb \J 1 ~ \J ~ v11 bU'U1 U 
\J I " 

\J'U m~y('l~.:J.ff'U~'Ubb~ 'l ul'U nm'l ~.:JbU~CJ'UlJ11.um~b.ul'lJU~1lJii~'U~um CJbn'\J~eJ1U\J'U1~m1:lJ~n~ 
l'leJ'lnl 'l 'U eJ n'<\J 1 m1'U 1 'U 'l::; wi l'lnl 'l'lJ(91 b\J 1 ::;beJl ~'U~'U \J~ Vl~'U(?1'll '<\J6'1 eJ '\Jl1 e-JU'l ~'U~'lVl~eJCJU boUl, , 
Vl~eJ1lJ LVi tJ Vi\] 1 n'lJ U~'U eJ'l ~ 'U ~'l bn u :fi'Um m 'J' \J::; l'leJ'l6'l eJ ~ A~eJ '1 nu Ad llJ~ n bb(l~ A~1 CJA ~'l flU b~lJl'l'U 

'\J 

bb 'J'n '1 Ql(?1 'J'1 \J~ ul1 ~'U b n~ f11'J'b A~eJ'U~'l \J ~~ubbm 'U1'U~'UVilVi tJ(?1eJ nU(l eJ n b Vl~ n.rr1A'l111 'l-4~ n(l'l1 U 

n) f11 'll~m1lJ~n 1~CJlVi\J1 n m1lJCJ11'lJeJ 'l6'l~ 'l'lllJn'\Jm llJ CJ11'lJ eJ'l m~ b<U1111n ~'U 

'lJ) f11'l (?1'l1\J6'leJun'U1,4 (llJ 1.u6'lUeJ1(?11~~~eJ'l(91 n'UVl(l:lJl1ii nl 'l CJUIl11 boUljjtl1:VlJVl~ eJ1lJ Q1jj 
~ '\J ~ , 

Jl:VlJ~'\J~b1ru n'UVl(llJ\J~bYlAeJ'U n~(?1 bb Vl.:J61 .:J1UU'l~mru so b '1j'U ~blJ (1) 'lbb61::;m~ Vi''l1Vlbb U'U~l em n l'llJ 
, , 'V , 

bVl~ n \J lm1'U1.uu'UYl'J'l CJ 1: 1: 5 bYl61'l1uu'l~m ru 30 - 50 b '1j'U ~ blJ(?1'l
" 
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3.1.5 n151~LV!~m61~~ 

n) 'lJtJ~'lJ B.:Jb V!~m61~~ bVl~ m~'t.Jn~~m~m~ 5.ll1'U ~eJn. 20 - 2524 (SR 24) Lb~:; 

bV!~ m~'U.um)mJ~1~~l m:01'U ~Bn . 24 - 2524 (SO 30)... 
'lJ) 'lJ'U1~LL~:; u~m ru L VI~ n b61~1l n1 5~mVl~n1oU15~BVll uhJ ueJCJ n l 1 40 L vil '1JeJ~ 

b~'U~l f"1'U~ nm~LL~:;1.um~~mV!~n~mJ~1~bbt1'U 
~ ~ ~ 

A) n151~LV!~ n L ?\~lJ VI ~ eJ'ULV!~ n L61~lJ1VleJ ~~ 5.:J nm .:J'1J eJ ~ 5 L ,)l:; Iil'U~ .:J 5:; \9lU~ Iii'eJ.:J n15 bb~:; 
~Vl1~bbt1'UVI'U1b~ eJ ~'lJru:; b'VlAeJ'Un~~bVI~m61~~Iil:;hi'lJ

~ 

~Ub'lJ~eJ'U 
~ 

3.1.6 n1 5b'Vl AeJ'Un~~ 

n) 'lJ tJ Vl 'lJ eN AeJ 'U n~ ~ AeJ 'U n~ ~~HbiJ'U A B 'U n~~ ~ 61lJVlU1.:J1 'U V! ~ eJ A B 'U n~ Vl ~ 61 ~ b?\ ~ Iil :iJ 

n1~.:Je)~U5 :;~CJ~ 28 l'U b~B'VlVl 61eJul~mb<Yhm:; 'UBn'lJ'U1~ 15 x 30 L"Il 'U~ L~~5 h h reJ CJn l1 210 

fl1~ n-r~/61 nUlf"1n b"ll'U ~ b~m ~b~'U ~vn oUb U'U'lJtJVlueJ1~ bb61'Uri U5:; b[1'Vl 1 bb 61:;Hri 1 Ad1~CJU (9)'meJ~ 
~ , 

A eJ'Un~~U5~~l ru 8 - 12 L"Il 'U ~ L~~5 

'1J) 15n15L'VlAB'U n~ ~ L~ eJ 5blil1:;1~-rUn15ml \)?\eJu bL61:; eJ'UJJ~1~b'VlA eJ 'Un~ (;)11K \) :;~'Uvh 
~ , 

n15 L'Vl AeJ'U n~ ~VI'UVi L~ eJ hJ1Vl5 L \)1 :; ei eJ'U(9)lVl~eJ n 5:; 'VlU Al1~~'U1'U eJ1 n1 f"1'U 1'U Ln'U1u~'U?\ ru L~ CJ LL 5.:J 
'\J ~ ~ 

LQeJ 'U11K n15b'VlAeJ'U n~(1)\) :; b'Vl~1'UmlCJ Dfl1CJmlmU'U vleJ'lJ'U1~b~'U~1f"1'U~mn~ 1 5 L"Il'U~lb~m 
~ 

CJ 11 3.00 b11 m AeJ'U n1~ \) ~ VlG'l 'U 61 ~ ~ 5.:J 'llVl CJ1:JD :;'Vl:; n U t;.J11.:J 5 b \)l~VI~mVI~ m6'1~lJ OJ :;'ll1 CJ 61 (71 nl'~ 
~ 

LbtJ n(9)l 'lJB~AeJ 'U n~~ 

A) 1 5vh1V1A eJ'Un~~ml'U b~e:lVh rn,)b 'Vl A eJ'Un~~ ~'15:;\9lU - 5 00 L~~5 ~~ - 300 b11m 

\)1 m~\9lu~'Uulil Iilu'UIil:;vh n15e)~6111 b~eJ1~AeJ'U n~~ bb t1'U~ 1 n ~'U, 
3.17 n l"H1eJ'UD fl eJ nb VI ~ n i l A5 11 \) ~ Iii'eJ.:J b'VlA B'U n~~1 Vl5:; \9l'U?\.:J n l1D ~ eJ n b'VI ~ n il A51 1 

'\J 

Y1eJ6'1~AT~ ~~Iil:; b~ lJ f1eJ ~D~ eJ m VI~ n~'U l Vl CJLJ n ~'lJ ru:; () eJ ~LJ~ eJ n b VI~ n OJ:; ~eJ~1VI:iJ AeJ'U n~~B ~ill CJ1'U 
~ 

D~eJ nbVI~ n1:J.uBCJ nll 3 b~ ~ 5 L~mJeJ .:J n 'UlJ1~~'U~'UeieJ 'Uuu(9)l vh1VI'lJ'U1 Vl L611L~lJL'<\ll~ LLJ~CJ 'U1LJ 

bL~dJeJ~n'UmVlJ11~~'U1V!61~l1boUlm 1 'U5b\)1:;ri m'!~ \):;()eJ(71LJ61 B n LVI ~ n'51 Fi511 eJBnVl~ ~ \):;~eJ .:J L~ l1 
~ 

AB'U n ~(1)1 VI:iJLJ~~ l ru b ~ CJ.:JY1 eJ LL~:; b~ BA eJ'U n~~1Vl61.:J nl15 :; \9l'U ~~B.:J n 15't.h :;lJl ru 30 - 75 
'\J 

L"Il 'U ~ b11 ~ 5 1 'U n 5 ru~~l b611 b~ lJeJ cJ ~l OJ 1 n '):; \9lU~'UU OJ IilU'U b~BUB.:J n 'U inVI~l b6'1 1 b ~~~5:;\9lU ~ , 
~eJ.:J n156'1 nLJ')n b ~ ,mlil1nl61~v!~eJ bf"1'tf&i'U ~l.:J VlG'l'U~,:]1 LJill CJv!~.:Jn15() eJ'ULJ~ BneJ eJ nVl11Vl bb611 

" 
51 CJ 61 :; b B CJ ~ \9l.:J tJ 

n) Vlmm61'lJnln'U L611L~11 

'lJ) l'U~ b 0J 1:; blmb~~blil1 :; blmbb611b61~ OJ1'Un15L\)1:; 
Fi) 5:;\9lU&i'U ,)~\9l'U(9)(71 ~1 bmb~ l1 5:;\9lUml lJ~nLJmm611 L ~~ All11 CJll'lJB ':]vlm VI~nLJ61eJn 

.:]) m1lJFim~ bA~B'U'lJeJ ':]f"1 'U~b~lJ bb fl ~ 5~CJ :;b~ CJ.:J bU'U'lJ eJ.:] b611 b~~1'Ubb'Ul~.:J 
'\J 

\)) ,)l CJ61 :;bBEJ ~'lJB.:] ~'U&i 'U 


Q) ')1 CJ~:; bB tJ~ bV!~ m61~111 'UL61 1 L ~ l1 bb~ :;LJ~lJl ru AB 'U n~~ 


'IJ) ~D61,) ,) A~ Ln~~'U VI~mVl~LJ n ~~1.:]1 
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~ " II ... I
3.2 'U\JlJ1mJnl'HmJ'UfJ1J~ LL~~1Lf'l~1~~~~ 

" 
3.2.1 l'm:rL.lnl'J"vhnWl~l l~ :JJl~l::: 'i:::UU lliX'l 'll'Ui~tJlt.JA#'l .Q ~i~tJ1I'i'lbU'll 'l 'i €l'IJnl 'iVll'l1 'U 

" 
b~ll~:JJb~l:::'i:::U'lJbliX'l BBflliJ 'U n ~m'i:JJ ~eltJM 4 n~m'i:JJ ~'l.Q 

fl) n'lm'i:JJ nl'i~ltJ'lJ(i1'1J(i1, b'll::: 3 '1Jl Vl~'l'l lfl'1J,(i1b~l::: b~ lb~:JJ b'VIAB'Ufl1 (» bb ~::: fm'UU 61B fl, 
~ d..t ~ j./ i.I 'lJ' .d v 0 c:.:0 Q...I 

bVl"f1 fl'lJ1 A'il1b6'l 'J"'lb6"f1JA'U'l1'U'l :::'Vl1 fll'J" tJ1tJ'1l(i1'1J(i1 b~l:::6'll:JJ'1Jl '1'l 'J"B:JJ lA'iB'l'l m6'l1Vl'J"U '1J \J1 6 'l1::: 6?llb '1J :JJ, , , 
(;]'U~B1 U u-r'IJ ~'l'J":::~'lJ 6'l1:JJ'U 1'l 'UMb6m¥'1'U cJ flm'l 'lJ B'l66'1~1 6~lJf1n (;]B'l Vll nl'i ~(i1 llvi'UlA~m :lj B1iXllU'U 

" " 
'I'l ~B :JJ~ 'l :::'1J(i1 l'll::: 'll'Ui~tJ1'UA #'l.Q'l:::hivllfll'iln'IJ.uBlJm~ll~lJ(;]'Ull 'ifl~l'll::: l~B 'l"<\J lm?l l l~:JJ(;]'U 

, '\J 

lb'i n (;]B'l6'lru l~ tJ 6 1 {;l1~lVl-r'IJ fl1 'i &i (i1 ~'lll"f1 :::U 'i::: n B'IJ lA~B 'l ~m 
" v 

'1J) n~m'ilJfl1'i{;l 'l U "f1B mVl~ni1mll (Casin~s) v11nl'i~(i16'l 1::: ~'UB€ln U"f1 ::: {;l 'lU{;l€l fl 

lVl~nilA 'J"ll,JB 'l n'U~UW'l (»llJ~'U (» €l'Ull "f1:::i5 fll'J"v11,:jl'U'1J€l'I 'IJ~';'VI~-r'IJ ~1 'l v11l6'l1 b~lJ b<il l ::: 1m'! fll'i 

~~n~'li ~tJ1 'UA#'l .QnlVl 'U(i11iX"f1'l U"f1€lfl bVl~ ni1f1'i ll,JB 'l n'U~'U'W'l(»"f1€l (i1 Al 1 lJ tJ ll 'lJD 'l b 6'l 1 b~ :JJ A€l 
" 

'J":::tJ::: 24.00 blJ (» 'J" 'l1 m l 'Uv11fll 'J" (»'il'l6'l €l 'IJ m 1 :JJ~n 'lJ€l'lU611 tJ Vl"f1:JJ b'l 1::: bl "f1::: v11 fll 'i(»'i'd 'l6'l €l'IJ~ [)1 'W, 

" 
fl 'UVl"f1:JJ, 

c:. G 0<:::1. .::::::I Q.I c£ Q...I d2.1 0 

A ) n 'l n 'J" 'J" lJ "f1 'l l 'Vi "f1 fl 0 ~ 'i lJ A€l 'U fI 'i (91 'Vi"f1 'I 'l 1 n 'U (i1 b'l1 ::: 'l 'U f1 'I 'i ::: (i1 'IJ 'VI (91 €l 'I f11 'i b6"f1 ::: 'VII n 1 "l, 
(91'J" 1 ~~€l'lJ6'lm'l'ln'UVl~lJ666'1 ::: A11:JJ~fll6'l1'l b6~1'l:::lih fll "l 6'l'll'Vi~ fll6'l~lJ lf1'i'lfll';l~~fl~"ll~tJ1'UfI#'l ~ 
nl 'Vi'U(i1hn~lVl~fIl6'l~lJ 'lJ'U l(i1 DB .20 mrn. SD 30 'ill'U1'U 6 b~'U tJl-) 23.00 b:JJ(»'i l l "f1:::HlVl~ r 

U6'l€lfl RB 6 mm. @ 0.20 llJ(»'i tJl l (»6'l€l(i11(i1mlU'lAl 1 :JJtJl1'lJ€l 'l lVl~m~~:JJ€l€lmiJ'tl~ €l'l vi€lW,i€l 

1(i1tJ15 fll "l 'VI1 'IJ 1~mlm'VI~lVl -r'IJl'VIA €l 'U fl1 (» tJ llU'i:::mill 3.00 llJ (?) ';l 

'l) n'l fl';l';llJ f1 1 'i l 'VIA€l 'U fl 1 (?) ll61 :::f1 €l'UU6'l€l flb Vl ~ nilA"ll l,J€l'l n'U~ 'UVf'l l ~ €lv1 1 fl l'i l'VI 

A€l'Un~ (?) ~'1'i ::: ~'IJ- 5.00 llJ(»'i ~'l - 3.00 llJ (91 'i.~lm:::~'IJ ~'UU'l'l,'\J'U 'l :::v11fll ';l5(i1 "f1lJl~ €l1iXfl€l'Ufl ~(?) 
I ~ ~ 4 0 d I • Q...I dv c:.: d 21 0 

II'U'U:JJ1 fl'lJ'U 'l1 fl 'U 'U'l 'I 'VI 1 fll';l b 'VIA €l 'U m(?) (?) €l~ 'U b1'1 'i:::(i1 U'VI (?) B'l nl 'J"'<il 'U b~ 'J"'l b'J" tJ 'IJ ';l€l tJ bl{;l ::: 'Vl1 fll 'i f1 €l'U 

U61 €l n b Vl ~ fl i l A 'J"11,J €l 'I n'U ~'W'W'l €l €l flVi61::: vi eJ1jl(i1 tJ1-rrf111:JJ ~'U ~ 1 filA ~€l 'l5(i16'1lJ 'lh tJ1'W fll'J" f1 €l'U 

U'i ::::JJ1 ill?l €l 'I~'l6'l1lJU 61 €l n'l 'U l~'Ulill 'J" 'ltJ(i1'J":::Vlll'1U61 €l fl lVl~ fl n'U~ 'U'W'l n'IJ~'U bVl~uU€l tJ lb~l ~ 'l 

6'll lJ 1 ';l f1 \9\' 1 b \J'U fl1 'J" f1 u 'U U"f1 €l fl 6Vl ~ fl i1 A'ill,J €l'l n'W ~ 'W'W'l1(i1 tJ (?) 'J" '11 vi' vh n '<il m'JlJ .Q~ 'U b?l h 

http:A�l'Un~(?)~'1'i:::~'IJ-5.00
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iI' 11 '0 I If ~ 

tntJ'IWI'1J~b'\ll::;b'1Jl?Wnbb'VI'W11"1'WtJflm1b?llb'1JlJ 
~ ~ \J \J 

D 


D 




11 

b n'U-rreJ:lJi.lbb'U'Uvn ':l'eJe:J:lJl~ CJ 15 nlJLJJ~ b:iJ'U 5 'U 1Vl (5 - minute Ratings ) :lJ1LJ J ~ CJn (?)1 -rr l ~CJ~~vh 
~ , 

I'IIJ1.:I U'U Yi m~Je:J 'U nlJ 'Vh:n 'U~'U J 1 CJ i.l ~ b €i CJ ~ ~~~ (?) lJl ~~ 3.1 b bi.l ~ vllf1l Ju'UYin-rru:lJi.ll~CJ n~tl~ 
'J 

l~m~e:J -u'JCJ1'Unl J(?) JT'il?l e:J 'U -rrmJ i.l ~ 1.:j 11'Um CJVI ~.:j 

m J 

3.2. 2 	b~ e:J'U1'll~ l.:j 11 'Uf11 J bn'U -rre:J~i.l 
n ) b lm~ Ln'Ul\Kih"lulmtJ'U'U1Vl bf'1't1'lle:J.:Jl'U1VlVl l n-Ue:JCJnll 30 l'Ulm~U~L f'1't1i':lbbi.l~'\Illn 

If'1't1'lle:J.:Jl'UlVl:lJlnf1l1 	 30 l'UTVi1~ij \"i L f'1't1~'U 
'll) nl J L n'U-rr tl:lJi.l 'l ~~'llJ ill 1 bw'Vil~ n'l n J J:lJ~l~.:J l'U Lbi.l ~ .:Jl'U~ rl11U rl'U 'U \, vi 1,!'U 1:lJ J1 11 

~ , 
n'lnJJ :lJ ~hn\K.:I l 'U L-U'U f11JJe:Jfle:JCJfleJ'Un~(?) nlJbLm'llLfI~e:J~~f1J f11J~nrl'U'UVI~ d Jml'U" 	 , 
J 1 CJi.l~ b BCJ~ ~.:J(?) lJl~Vl 3. 2 

fI) .:J 1 'U 1>1~ ~~ Lb i.l ~ t:.J f1b VI ~ f1b ?l ~ :lJ ~ ~ btJ 'U ~ 1 'U?l 11'U ?l 'U 'U 'l ~hi'll 1 :lJ 1 J 1 :lJ b~ e:J ~ 'll n Vl l .:j" 	 , 
~~'U bVI:lJlVl~mtJ'U~~~ b(?)~ CJ:lJ1~n'U'U~~Vl~~tJ~l.:Jvll b?ll b~ :lJ b'll ~ 
" " 

.:J) nlJPi n'tlll~(J1'U fl f~,j'JJ.:J b-u'U'Vm\Kl 'Ut:.J~ (91 Lb J~~l'U bb i.l ~ flru Jll i'l ~l 'Uffi \KbtJ 'U VI~n ~ .:jlJJJ1:lJ, 	 , 
, 	 , 

b 1 61 1 b~ e:J ~lVl~tJf1l J~n ~ e:J'U bbi.l~ b 1 6ll b~ e:J ~lVl~tJ bVI (?) ?l ~l~CJ, , 
'l) J ~ (J~ '\til~'ll e:J~ b?ll b ~:lJ ~'U1VlJJ ~ 'l~ vll n 1 J b 'l l ~ ntJ b?l l b~:lJ ~'U~ b~ .:J VI ~ e:J fl e:J 'U n ~(91 bb ~l b?l~ 'l 

JllCJ1'Unml JJ bn 'U 24 .rrl1:lJ.:J 'l~~e:J .:jl JJ -ue:J CJ nll 6 b vii'll e:J ~b ~'U ~ 1 'U f'1'U6 nm~ b?ll b.u :lJ\,1'U~1 Vl ru n l1 
\J 	 v 

1~ CJ1~'l 1 n f'1 'U 6 n6ll.:J b6nb~ :lJ btJ'U bn rusVi [13] 
~ 

w) f1lW/lfl e:J'U n~ (?) Jflfl e:J'U n~(?) ?l 1 :lJ1 Jm -rrl:lJl b 'V1 f1B'Un~(?)i.l.:JVl i.l :lJ b'l1 ~1\K, 
3 .2.3 	f1l Jl bflJl~~-rre:J:lJi.l 'll n -rre:J :lJ {;'1 ~l\K ?l1:lJlJfll bml~~t:.J {;'11\K 2 m ru ~e:J 

" " 
n) e.J~ (?) Jll 'Vi bb J~.:Jl 'U'/JB .:JfI 'U .:j l 'U b ?ll L~ :lJ b'll~J~tJ'U bL~.:J Vll1~~ CJ f1l J'l11 e.J 1.lJ1:JJAl Lw~ CJ'/Je:J.:J bb~ 

{;'1~ n'l mJ:lJ~e:J CJ1'U.:J l 'Ub?ll b~ :lJ L 'l l ~J ~tJ tJbL~.:JVl lJ\K1CJ LJ~:lJ lru~1 'UVI,j.:JmhCJ ~.:J?l:lJ f11 J~ 5 

t:.J ~ (?)ill i'l U J~.:Jl 'U = e.J i.lJl :lJAlbw~CJ '/J e:J .:J LL ~i.l~ n;um J:lJ ~mJ1'U.:J l'UL?l l b~:lJb'l l ~ J ~ tJtJ bb ~~ .. ... . .. (5) 

LJ~ :lJl ru~ l 'U VI ,j.:JVlUl CJ 
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o Q../ d 
~lVl U'Vl 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

c::: 0 ~ ~ i.I ~d 

1. r1rum'W'lJeJ 'IL?fW1J:W Yll V' ':i l''il?feJUml:W?f :wm ru'lJeJ 'I L?fl L'lJ :WWltJ15 Seismic Inte~ r ity, ~ 

~ d 
Test (9] l:wmmJil'U ASTM.D 5882 - 00 [14] t:-J~m':iml 'l?feJ'U Vl 'l(9]l ':il 'lVl 33 

col 6' w: I.f.c:..d • • 

m ':il'lVl 3.3 t:-J~m':iml'1l ?feJ'Um l:W?f:W'U':iru'1JeJ'I L ?f lL'lJ :wmt.n5 Seism ic I nte~nty Test 

1 90 - 100 % 

2 80 - 89 % 

3 

2. (9\' l LL 'IIl oJ 'I 'lJ eJ 'I L?f l L ~ :w Ul-U eJ:W 61 (9\' l LL 'IIl oJ 'I 'lJ eJ 'I L?f l L ~ :w ~1 ~ 'Ill n nl ':i Pi n'l~n1~(J1't.m ~'I d 
\J 

LtJ~(J'U LVi(J'Utl'U rhml :W L~(J'I LU'U?f 'l61 Vl 'll n 'lvH'l'U ~nm'l~ E.J eJ:W1~ ~'11 f"11 n':i':i :W?f fIl 'U Lb vi'ltJ':i~ LVll"11 'V1 E.J 
'\)" "" 

http:L?flL'lJ:wmt.n5
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[13J fhVl'U~rilflll lJ b~ lJ':}b'lJ 'U?l':}?l~ ~ln ~~Y'1'U~mn:)b?1l b~ lJ~ fhvj'u ~11~~~~'lJ~1~'Ub~lJ~'Ub~1 ~M 
\J ' II \J 

hJ bil'U 75 lJ lJ .1 'U'Vln bbn'U, 

I .,j.. II 

3.3 n1~V1~~atJf"l111J1.J1L'ilaC\a'1JeN'1J m.I '1 
\I 

l L ~lJ ~ L nV1~'l~ [15J n~1111 '-ill 'U l'U'1Jtl ':Jn~lJ lill tl~l ':}1'Um~Ln'lJ~tllJ61:ijrhmlJ~~fl~~mlJn\..dl 
, , \I 

1~~l'Ul 'U L 'Vhhri ,:} ~~ 'Vm L'u'UlillLL'V1'U\.b~ '1Jlm1J1 rhV1tlU~ tl ~.:J lJ1n ~,:}~ uruVl l~,:}tl~~ll~~1~'-ill'U1'U 
v \J 

trtl tJ~?l~ L'Vh1~~ ':} ~~Ylm~tl~tl1J1 ~11J1lill L61 'IHL~lm~~~~ L~tl n 1 ~lJ1 n nll fl':}1lJ1~UruVllLb~titltJ nl 1 , v 

h J1J1 ~':}~1 'Ul 'U '1Jtl ,:}n ~,lJ'\.J~~'?n mvn1J1~':} ?llJm~~ 6 

2 
1 + ne 

n = '-ill'Ul'Ulill tl ~l.:J Vl~tl '1J 'Ul ~'1J tl 'ln ~,lJl'lltl~ l.:J 


N = '-ill 'U1'UVl t..iltJ~.:J VllJ ~ Vl~tl'1J'Ul~ '1J tl,:}'IJ~~'1Jlm 

e = ri l t..il~ ~LD'U'1J €l,:}m llJ~~'V'ml(i1~tJ tllJ1~bil(i11J1 


1fl~.:Jn1~~~n1jl1~lJ1 'Ufl~,:}d:ijL?llb~m\ll~~~U'lJLL~.:J '1J'Ul~ L~'U~lY'1'UcJnm,:} 0 50 x 24.00 
~ 

LlJm oJl'Ul'U 170 (9\'U Vl l n(9\€l,:} m~rilml:m~eJQtJH1'lJtl.:J-1itllJ61~~~~'lJ 95 % A1Al llJe:i\Y1Ylm\Y1~ 
" 

tJ€llJ 11XlJ1 5 % ~~(9\€l,:}'Vh m~ L nU~tllJ615mlt:-J61t:-J~V1'1Jtl':}L?1 1L~lJtl~l':}U€ltJ~?1(i1'-ill'UJ'U ~~'U ?11lJ1~n" , 
Vl l1~\Y1 lJ m~Lb'V1'Uril61 ,:}1'U?1lJm~~ 61J1t:-J 61~.:Jd 

N = 170 
2

1 + (170 x 0.05 ) 


= 119.29 ~'U 


n = N . ... ... ... (6) 

3.4.1 t:-J~ V1mYlLL~':}':}l 'U 

3.4.2 flrumYl'1J€l ':}'ll'U-ffiJ1, 



'U'Vl'Vl 
d 

4 

4.1 )If.J61~b~f.J~''UeJ.:jbf1).:jfl1) bUtl1fl)~fl1'~riB?l~1~e:nA1'.im'tm'lJJ~?l~fi~~enJfl)i1ru-v1 ?l~ 5 .fftl , " 
.fftl1~~'U 1 .fftl1f'1'.i~?l~1~f'1Btlfl~l'lb?l~~bVl~fl b?llb~~b~l~'.i~'U'UbbVl~ '[Jtll~b?ftl~ll'l1tl~mn~ 0.50 x 

" 
24.00 b~I'l'.i ('.ilCl~~bBCI~~~illf'1t:-Jtllfl 1) t:-JtI~1~CI~lhJriB~~ul'UtJtl iJ~tl~1i?lBCltJ'.i~mru 

... " 
8,200 1'l1'.il~b~I'l'.i '.i~CI~blmfll'.iriB?l~l~ 820 ltl Jj~fh1f'1'.i~fll'.i 146,300,000 'U1Vl "'illtlltl 

f'1tl~ltl1~mu~CltJ'.i~mru 100 f'1tl / ltl 

'Vi'lfll'.i~mn 11'l11 fl'.i~BB Ilbb'U'U1I9l'nlVltl~'.ilCl~~bB CI~~ltlb?ll b~~ b~l~'.i~'U'U bb Vl~ ( '.ilCl~ ~ bBCI~ ~~ 
" 

mf'1t:-Jtllfl 2) Hv1~.n 
4.2.1 tJmm?llb~:lJ~B~B~'.i~v1'U b~Cll ntll'll:lJml:lJbVl:lJl~?l:lJ'[JeJ~?lm~.fftl~tl 1~Cl1Vl?ll:lJl'.il1 

" 
1''UtllVltlfl'U'U'.i'.iVl,fltJ~B~i1C1119l'1'l1~ bb'U'U 

4.2 .2 1 itJtl 6llb:lJtll9ltJ B ~I'l bb6'l tlrA"tJ '.i~ bil Vl 1 (:lJ B fl . ) n l~~ eJ~ tJ '.i ~ ~CI'[J B·Hb vl~ f'1 Btl fl ~I'l 
" 

Vl '.i ~fl'.i~'UBfl '[Jtll~ b?ftl~ll'l1tl~flm~ 15 x 30 b'lltl~b:lJI'l'.i ~e:nCl 28 ltl ~B~iJnl~~eJ~tJ'.i~~Clhj" , 
l1BClfll1 240 n1~fl1'~(9)Bl'll'.il~b'lltl~b~m 

4.2.3 bVl~Ilb?l~~bbfltl'[JB~b?llb~~b~1~1mibVl~Ilb?l~:lJ.um)BCI .fftlf'1rum~ SD 30, 
4.2.4 '[Jru~bVlf'1Btlfl~I'l~B~1ibf'1~m~:lJeJ~f'1Btlfl~1'l1tl'.ib~l~1 Vlbb'tltl 


" 

4.2.5 1tl fl'.iru~ fll'.i~~'Vi'1 b?ll b~:lJ b~l ~~'.i~~'UtJ m CI b?ll b ~:lJ~'U.fftlVl'.ilCi bb~~iJtJ~mrutll1~~tl 

bb '.i~:lJlfl ~1''U~l~~B~bbm'[JtJ1''U?lm~fll'.i'Vi'1~ltl1Vlb Vl:lJl~?l:lJ1~Cl1i15fll'.i bVlf'1Btlfl~l'll~tll ~~~1''U 
" " 

~1~~B~ b?ltlB bf'1~B~iJB bb~~i5fll'.i1 Vl~1''U~l~-w~ l '.iru l ri Btlbb~~bdB119l'1''U fll'.iBtl~~ butlm CI~fl l'J-ru" , 
eJfll'J-'.ibb~I~~~~v\'l b 'Wtlfll'.i 119l' 



15 

4.2.6 ~1''U~1\l~€l'I(;1 \lUm)n b'Vj ~ n.rrlm1')n'U ~'U~\l (?1 mJ~ml:wtnl 'U eJ\lbmb~ lJ~b';UI ~ 
\J 

4 .2 .7 b6'11b ~ lJb\ll ~ (?1lm 1(J nl';l~n1Vl 'U~d ~1'U ~l \l ~ eJ':}~~1~~ nl';l 'Vl ~ 6'1 eJ'UA11l.J 6'1 lJ'U';lru'UeJ \l 
v v 

b6'1 1b~lJt~wi5 Seismic Test 'Vln ~'U, 
4 .2 .8 1'U n1 ru~i raj 1 n1~i l'il nbbU'U i;'1\l~td 1AeJ'Un~(I)~H\ 'Vl bi;'11 b~lJ~'Ul~~'UVl~\lul\l~A ru .n l'W 

\J , 

hi1~(?1 1lJ~ nlVl'U~ imn1 ~eJ eJn bb 'U'U~~'Vlii.:}1~Vhnl'H\ll~bmbbvi':}A eJ'Un~M'U eJ \lbi;'11b ..u lJ~'U'!'U 11'\.J 
\J 

vh n l'~'Vl ~6'1eJ'Un1Gi'\le)~M 

4.2. 9 'U1,j'Vl~1''U~1':}vllb6'11b~lJ b\ll~ ~eJ ~~ ';l l(J\llw:m nl';l'Vl ~6'1 eJ 'U nl';l1'UJ1Vl 11nm J'Vl,m J(;1 eJ~Jl(J 

'UeJ':} bi,'llb~lJ b\ll~ :lJl bb~lhhJeJtJfl'.i1 25 \l1'U Vl1eJ~e.J (;1nl ';l(?hb'u 'Unl';l~ml1b6'11b~:lJb\ll :t ~ l 'U';ll'U nl,;) 

:lJl bb~lhjueJtJnl1 3,000 ~'U 

4.3 tl~~"'Um~ru1lJm~vhnu tJ1,j'Vl~1''U~1':}vllbi,'llb~lJ b\ll~jJu';)~ i,'l'Un1';)ru nl ';il 'U nl ,;)vl1\l1'U 

:lJlbb~lU,;)~:lJlru 30 tJ 611'UA'U':}1'U~vl1':} 1 'Ubi,'l lb~ lJb\ll~1'UtA,;)\lnl';)~vhnl';)Pimn1'Ufl~.:}d ~~1 'U 1 'U 
3 n ~lJ tll (Jt~mu~(Ju,;)~:lJl ru 35 tJ ~u';)~6'1'Um';lru1'U nl,;)vl1 \l 1 'U:lJl bb~lU,;) ~ :lJlru 15 1:1, , 

... .,1 • d ... .,1. ~ 0 ~ 
4.4 'U'VltJl'VlVl'Ul'Vl"U eJ 'IfllJ'Il'U'Vll L"l L "U1JL \J l ~~~tJtJLL~'1'Vl'Vllm~i"l fl"totl nl ';)'Vl1':} 1 'U bi,'ll b 'UlJ b\11 ~ 

,;)~'U'Ubb~':} 'UeJ .:}tA ,;) ':} nl';)~Pimn u ';) ~neJ 'Ur11(J 'U~'U~ b \l l ~bb£:l~eJUn1ruu';)~neJ'U 1 'U~ f1'U\l1'U 4 A'U/ 
, 'I ~ 'I 

, " 
'U ~ bb~£:l~A'U~'U'VlUl'Vlbb(;1~v!Ul'Vi ~\l {j, 

~ 

bVl £:l n 

4 .2.3 A'U\l l 'UA'U~ 4 vllVlUl~'U'UU £:l eJmVl~ nl~n'UA 'U\l l 'UA'U~ 2 bb £:l~ 3 'lil (J 'lh~ f1eJ\lm ,;) £:l \l 
u(;1eJ m Vl~ n 'lil (J £:l ':} bVl~ mi;'11:lJ bfl'U bb£:l~vl1fll 1:lJ i;'1~en ~U£:leJmVl~n 

'U eJ n \11 n ,!'UfI 'U\ll 'Uvr\l 4 A'U tJ':} vllVl tl1~ ~1 :lJ n'U 1 'U nl ';) cJ1 (J'U ~ bA~ eJ\l'U ~ b\I 1~ Gf 1 W~''U nl ';) b.u161 
" \J 

4.5 'li'mJ~"UeJ'I"fllYl-5lJ~lJ \llne.J£:lnl ,;)b\l l ~ Gf1,;) l\l~'U~'U'U eJ\ltfl,;) ':}nl';)~Pimn[16] ~l'Ul'U 2 Vl £:l :lJ" ,
ml:lJ~n 35.00 b:lJ (?1';) ~'U~'U\ll ne:11~'U b'LJ 'U~'U~'U bVl {j(Jlbb~\lUl'U nm\l ~\lbb~ \l ~ b 'Vll ~,:j m1lJ~n 2. 5 ­

4.00 b:lJ(?1';) :Vlm1'UbtJ'U~'U ~'UbVl{jm e)eJ 'U ~ b'VIl ~':}f111 :lJ~n 16.00 b:lJ(?1';) ~n £:l .:}ludJ'U~'U~'UbVl oU c.n 
bb ~\lU1'Unm \l tJ'U'Vl,;)lCJ ~ b 'Vll ~\lAl1:lJ~n 17.50 blJ(?1';) \11 n ,r'U btJ'U~'U~ 'UbVl oU (J l bb ~':}lJ 1 n~\lbb~ \lm'U~ 
J 1Mlm'Vl1 ~\lfll llJ~n 26.50 - 28.00 b:lJ M,;) ~':lb tJ 'U~'U 'Vl,;)l(J(;1 ~ b B(J~~ b'Vllbbil'U~\lbbil'U:lJl n \I'U ~ \l 

v , 

~ 'Ui;'1, ~ VI£:l,lJ b 'il l~ Vi 35 .00 b:lJm ,;)l (J(;1 ~ bB (J~~\lmA e.J'Uln 3 

4.6 t:-mm~Pifl"totl 'ill n nl,;)bn'U.ueJlJ £:l m,;)vl1\l1'U bi,'llb~lJb'il1~,;)~U 'U bb~':} £:l\l1 'Um,;)1 \l Gf1Vl1'u bn'U.ueJ lJ £:l 
v \J 

ffir1~~vll~'U U.(;1~ nl,;)u'UVi nr11 (J n~eJ \li~'il t~ (J~~(Jlr1bbD\ll':},;)eJ'U nl ,;)vl1 ':} 1'Ubi;'1 1 b~ :lJ b'il 1~ ,;) ~ 'U 'U bb ~\l 
v 

eJeJ m tJ 'U fl 'il n1,;) :lJ8eJCJ 4 fl 'iln1 ,;)lJ AeJ (1) fl'il n1 ,;):lJnl';)cJ1(J'U~'IJ~b\ll ~b.u1 61~l bbVlil,:j bi,'llb~ :lJ b 'il1~ (2) 
, , \J 

http:hhJeJtJfl'.i1
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n\)m 'j:JJ fI1 'j~ .:J '\J i;l'eJn bVl ~ tlil f1 'jlln'U~'U~.:J (3) n \) m'j:JJtll'j~.:JbVl~ tlb G'1~:JJ bb~~(4) n~m'j :JJ fI1'j b 'VI 

AB'U tl~(ilbb~ ~ fl B'U'\J~ BmVl~ tli1 f1'j 11n'U~'U~.:J t:-J ~ vtl~~.:J (i1l ~l .:J~ 4.1 

d 
'VI 

1 

2 

3 

4 

5 

6 

7 

~ 

bG'11b'U:JJ 
.., d 

(il 'U'VI 

82 

172 

152 

85 

176 

155 

81 

i 8 ! 151 

21 165 15 

30 180 14 

20 149 16 

25 184 12 

24 167 17 

19 188 17 

30 147 18 

21 185 15 

14 

lYlf1B'\.m~(imm:::: 

f:) m.J'\J~BmVl ~ n 

60 

50 

55 

50 

46 

50 

45 

50 

26 1 

274 

240 

271 

254 

27 4 

240 

27 1 

281 
I 

iJ-2 169 
10 80 

32 

34 

170 

160 

65 

66 275 I 
11 150 30 189 19 55 293 

12 175 24 155 17 63 259 

13 84 31 191 17 45 284 

14 164 34 147 19 60 260 

15 170 28 199 21 53 301 

16 78 35 170 14 65 284 

17 148 30 188 16 63 29 7 

18 173 30 156 14 45 245 

19 83 27 167 19 45 258 

20 163 35 195 17 50 297 

21 171 24 171 18 51 264 

22 77 26 164 14 65 269 

23 147 30 186 15 46 277 

24 166 34 160 17 55 26 6 

25 75 20 180 16 50 266 



__ _ _ _ 

_ _ _ ____ _ _____ _ __ __ _ ____ _ _ __ __ 

17 

« 
brlWUlJ 

b'V1fH)tln~(?)bbfl:; blfll'lllJfl ~tJrHlmVl~ n 
, 0 , ~ 

(tllVi)'lVtltJm)mVl~ nrI (ill bb VIti ~ brll b'UlJ ilf1'il1 

47 26226 145 24 172 19 
__••• __•••• _.__ • _______•• • •••••• • • ••• , __• • ••••_____ • • ____ ____._._____•• _ . _ • • _ ___ ••__•••_••_. _ _ •• •••__•••• • ••••••__• ____•••••_ ••_.____• ___._.__ •••• •••••••••••• • •• __•••______._• • ' N' '.__'.__, ________•• 

17 46 262 

28 

27 168 30 169 

44 33 185 14 60 292 
____• __• ___••_ .H•••H . ___ _ •••_______ •• __• __••••H ••__• • ••_ _ • _____ • ______• ___H"._____ •••_.__••_____, ________• ______....._ H.__• ___.............__••_ ...••__• ••_ _ •• _ 
 ••________•• 

29 132 30 194 16 49 289 
,_,__,_,__,_,." , _ •••_ ••• _ ••__•••• • _ • • _ •••• __ • • _. _____ •• _ •••••• • •••• • ••• ___• ••__•••• ___•••_ ••••__ ••••_.____• __.HH••••••_ ••••••••••••••__ ._.__ • • ___• ____• ___ ••• • • ••••••_ •••••••••__• ••••• ••••• __, ••_ ••• _.__•••_ ••_.__._._••__._._~ 

30 163 25 173 14 51 263 

31 79 36 164 19 47 266 
..............- .._---_. .-.-........- .........--.--- .........._...._..........__._........_--_._- _.._._-_._._.._--_........_-_..._- ...__.__....._......._ ..._- -_._......_......_...._...__......_._ ........__......._.._._--.__._-­

32 149 30 182 17 52 281 

33 167 28 181 17 50 276 

34 43 31 172 19 45 267 

35 146 30 164 21 55 270 

36 161 35 193 16 46 290 

! 37 76 27 200 19 51 297 
I ..1· 

38 128 35 
. ........ 


39 158 29 

40 42 35 

41 131 20 

42 162 34 

43 37 28 

44 127 15 

45 160 30 

46 35 20 

47 123 28 

48 165 24 

49 41 33 _ .._...._.._- .__....._....._...__.__....__.._........_---_._-- ­
50 130 20 --- ..__ .._._.- .__........_....- ......... ............ .•......- .•.•.._._ .. -_..--•... -...........__..._._._._•.. _.__.__._-_._.- -_...._--_.. _._..._. __._....... .... .. ...... _.. •... .............- .---.................__.._-_. .._- . 


259I 160 ..r ----- 17 I 47 
I··· 

43155 16 243 

180 45 274 

171 

14 

5515 261 

167 5413 268 

155 12 47 242 

198 14 42 269 

179 17 44 270 

201 4816 285 

188 15 45 276 

190 17 55 286 

179 17 55 284 --.- .__._-_._._--_._._._---- _.._._----- - - - -_...- ....•......_.......__.._.._...._............_--_...._....._-_.._-_._-- -­

198 14 49 28 1 _ 


51 
 159 
_ _ 

30 166 15 _··___ ··_.. v. .. ........ .. __. ._._ ..__._..... _. __ . . __ ._. .__....__.______._._.______________._.___.


52 40 
f------....- ..-.­ .............-.......-..-_.-.-.. 


53 121 

54 164 

55 38 

29 
-..-.............-.-- ...-.---.---.... ­

27 

25 

24 

189 
....--.----.---.-.-..--- .........­

195 

200 

188 

_ 

13 
...--..- - ­

13 

17 

16 

_ 
60 271 .....__.......... ...___..._.._._.. _.____ ._............ ._.__ _ _. 


47 
.---.....- ..-.-......--..--.........-...- ...-.--.-.-....-­

56 

59 

50 

278 
.._-..........-.. 


291 

301 

278 



18 

"b(l lb'UlJ 
bVlfleJ'U n~(il bb"'~81 tJ 'IHi1'U i?I \ 'J l~ \-ill ",~tJ"' 'ilmVl~n.... , . 

Vl I 0 I ~ 

-lilf1'lll t:leJ'UtJ"'eJ mVl~ n~ (il1 \\VI 'U~ \(11 b'U lJ 

56 129 34 191 19 47 291._._------_. -_._--_........ ..._---_._--_._----_.__.-_._-_.__ ..--­ ....._--_._..._-_.. ._.. _._ .._--_.._.- ._-_._.. _----_._- .. ..._.........._......... __.._.. _.__._-_._ .._.. " '- ' 
 ...__... _..........__ ........... _.....- _. 


57 137 33 178 19 42 272 
~..._.__........... __........_.___ ... .........._______.____,_..__.___,__'.__ M. ___.______________.____._._.__.._______....____..__.__......____.. ___.. _M........__..._.... _........... __._... _. 
__.. ___........... ..___ ._... __. 


58 34 30 186 12 46 274 

59 126 30 258169 15 44-_.......... _.. __.... __._- _.. _..._...... _-_.. _.. _...... __.. _--_.... __...... _----_.. _...... _...- --_.. __.. _-------_...__._............ .. _----_.. __.. _.. _... _..- --_.. _.. _.. _.... __..._--_._-..-----.... _.._.. _.... _..._....._._-- .. __...... _­

60 133 27 182 17 45 271 

61 39 28 190 15 48 281 
...................--......- .. - .. ---..--.....-....--....----....-------..-....-..- ........ -- -..-----.. ----......-..-------..--... --..--.......- ..-....- ................-------.. ---..- ..--..- ..---..----..........--........ .. - .. r-.----- --. ----. 


62 124 17 198 17 58 290----_.._...- -_._ ........_-_.. __.. _ ...._---_.... _-_._-_.._-_.. __.._..-_._--_.__.._.._.. _-_._-_...._-_._._------_.. _---_ .. _-_.. ...... _.. .. .... .. .. __.. __.. _.. _.. _.. _.. _..........._-_......... ..._._-_._._-_.__.._-­

63 138 24 176 14 52 266 

64 31 33 184 16 49 282 

65 120 31 205 16 60 312 

66 134 22 167 14 49 252 

I 67 36 36 180 16 58 290 
............... _.... 


1"68 - 125 30 196 12 44 282 

69 141 26 188 15 47 276 

70 29 19 190 15 56 280 

71 118 33 165 17 59 274 -_.. _-_.. _._.._._ .. _.. _-_........._-----_.. ---.-....- .... --......-.... - ..-- _.. _---_..- ..--_.. -_.. _.__. ....
_ --..--_._.. __.. __.. __.. _-_...._.. _.. __.... __.... _--_.. _._-_.. _-_... _..__..._.. _..- -.- ­

72 139 27 184 18 47 276 

73 25 30 173 17 58 278 

74 117 19 169 17 52 257_._--_........._-- - .. __.. _...._.._---_. -_.. _-----_......_.. _..... _.. _-_................ .._ .. _-_.... __.__... - ..-..- -- -_.... _....__.....__.._.. _.... .... ......... __.. -_.. _.... _--_..._.. _......... __..__....- -... - .. - --_ .. _._.. _..... __.. _".. 


75 144 29 160 16 49 254 
-.......... -.. -----..--..- --......... ------..-..--..---- ..--- .. ..--..--........---.....- ........------- ---..--.----..----. ------1---._--_.._--_.. _............._.. _.... __.. _- ---..-......- ......-..-....---.........--..- ....- .-...... -......-..--..-....- .-.. -... -.­

76 30 24 158 12 44 238 

77 115 30 174 14 55 273 
-........__.__............. _.__..........._.__. _,,_, __·_······· ___·_ ·_.·..·..·_._M·.·. __.... ____.__...... __.__._.____.....____....._ ......__ ...... ..... .. _ ._.. _ ........... _____..... __..........._......___. _M' .._._._ ._.•..__ .•....__ ......._ 


78 142 18 181 12 46 257 
___M · .. • ..'···· _ _ • ••_ • • ___._•••••__ _ ... ....._._______••___• ••• __• • __ •• ••••__._.__ • ______••_._ ••_.__._._••_.___•• ___•••• _._ • •••••_ . _ _ ___••__ • __ •••••• • __ • ___._. ___ ._••••_ ••_ •• __••_._•••••_ 


79 28 29 198 12 48 287 
..._..............._.... ,,_.. _......__....._-_...... __....... _-- ---_.... _.. _........ _...... _._.. _-_....._..._- -_.. _--_._..._---_.. _.. -----..-....-.... .. --.. ........ --- ...... ..,,-_.. .. .. _.. _..._--_.. _._------ ._- - _. __.__._ .. _.. _.. _­

80 122 24 188 14 59 285 
.... _-_........_-_.. _.. - -_...." .. _................ _.......... _- .. _-----_.... ............._...... __ .. __...... _-......._...... --_ .. _---------.. _>--.. _-_.. _.. _-_ .. __._-_.... _--- -_ .. _.. _.. _------_.. _.. _-- _.... - .. - - .. _._.. _..... _-- -_.... ­

81 135 30 195 17 44 286 

.__._._.._.._-_........ .._._.__._...._.- -_._-_.._---_._._---_. ..._-_._ ..._.._---- --_.__.__.._.._ .......- _._.._--_.._---_._---_..- ._---... _----_..... 


82 33 23 190 16 57 286 


83 116 20 184 15 50 269 


84 140 32 195 15 47 289 

.. __...... _...._-_........ __ .. _..- .. -..- ..- ....---- -_.. _- - -----_........ .... __.... .. .... _.... _.. _...._----_.. _.. _ ..- - --....-....-..-........--........-.. ---.......-.. _.......... .. _....._.. _....._---_._................_.. _-­

85 26 34 186 19 45 284 
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b~1b'"V lJ 
b'Vll'l €liJtl~(il bbl1~l1~'lJl1€lm'vl~ tl

" .,j
(iliJ'Vl , 0 I d 

fI€liJ 'lJ l1€lm'vl~ n-ll11'l'Jl1~m bb'vl'tm~WVlJ 

86 74 30 174 18 58 280 
......- ...- ..........-......._._ ..._- ­ ....._-_.......... _._... _._.... .. _.......__..... _..._....................__.__.....__...._........_........__...._ ....................................... .............. ... ..._........_............ _....__... _.. .. .....
 .....- ............. .. .............................. 


87 136 19 180 19 52 270 

88 4815 255 

89 

32 31 161 

11 9 36 159 14 55 264 
___••__• _____••____N. _ ••_ ___• _ _ _ • __H.____•••___ ___H.__._••__._. " _____._.___• ______ • • _ •••__••__._._••__._••_. ___ •••______._.__••"_"__._._• • • __• ___••••_.__._.._.__._ 

90 143 30 180 14 57 281 

91 45 279 

92 

23 29 193 12 

72 24 160 12 47 243 
_•.•.. ____•.•••. ___. .___.._...... ____.._._. ___......_........_._________•__•______"____________···N·· __ ·_····_··__·_··_____····N._ 
.____._.•____._••________.___.._.__••_..._. __ .• ___ 

93 114 27 188 15 56 286 

94 4419 174 14 26432 
-. . .... ............... .............. ... 


95 71 1420 163 59 256 
..... _._............. _. . .. . .. ... ........ 


16 4896 112 29 159 252 
................__.__ .....- ............._.. _... ­ ._ ... . 

97 24 15 5231 188 286 

98 69 20 174 18 58 270 
_._••.•••••••__•• _, •••. ­ .N •••• . _.._. .__....__....._-_ ..._.._­ _.._....._-_......__ ...._....._ ....._._._.._..._. __. 

99 111 17 5027 166 260 

100 22 34 47195 15 291 

101 65 28 14 42150 234 

102 109 33 182 15 49 279 

103 27 30 194 15 55 294 

104 70 27 160 19 59 265 
._._.........___ • •• __ • • • •••• • • _ • ••• _ • •••••• _._••••_ • _ •• _ • •••• • __ • _ _ ·· . ··· ·····.··. ·· _· __H ••_ •••••••••••_ ••• •• __••••••••••_._._ •• __ • _______ • • __• ____• •••• __•••••••••• _. __ • ____ •••__••_.__._ •• • ___ ••_ •• •••••_ ••_ ••••• _ •••_._.• _. _ • •••_ . _.__•••_.__._ •• __....._._. 


105 105 25 175 13 47 260 
....._._--_..._-- -_..........._-_. _._._---_.. _....._ ....._... _.. _-_._.....__....-----.-....--.. _._. __.__._._._._......_......._........_..__....._..._-_ ..._..__.._..- - ...- .._----_._.._--_._--_.­

106 20 27 189 19 60 295 
.._......_...._._--_.._._-_.. __.._-- ....._.._.._---_.._._----_._---- ._---------_.. - ---...._-....._._-....__.__......- ._----_.._-- ._...- -------_........._.._. 

107 68 31 184 15 49 279 

108 110 27 200 15 56 298 

109 16 24 188 16 47 275 

110 73 25 176 18 44 263 
..._....__.......... --.........-------.............-.........- ..................- ........- ......------- ... -- ......... ............._.............__....._........_..................._........... _....- ....- ......_.....__...................__.­

111 108 19 169 14 58 260 

112 18 27 183 18 53 281 

113 66 29 195 13 62 299 
---"-'''--''-''--''-'-''-''--'-'--'---' ..__ ..._._--_._-_.._--_.- ... _..._..._.__ .__._...._._- ........... .. .._.. _._.. _-_.. _-_._.. -- .- ...__._-_._.__.._--_.__ .._. 

114 113 26 202 17 58 303--_...._..._._-_._. .._-_._......- - .. ........._....._.__.-....__ .__.... - .._.._-- - - - ._._---_......_._-_.._­
115 21 19 186 12 45 262 
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l?lW"UlJ ... .. lVlflmm 'J(iillf1::;f1':l1Jf1eJ m'l-1~n 
Vl , 0 , ~ 

tl eJ tltJf1 eJm'l-1~n~ (II1 ll'1-1 Wll?l WIJ lJ -a'lfl'Hl 

116 62 37 169 18 49 273 

61117 106 30 176 15 282 

118 56 277 

11 9 

13 22 184 15 

34 49 270 

120 

67 170 17 

102 31 185 14 47 277 
.__...._._--_.._--_._.._..._-_._...._--_._-_._-_._---­ ---_._----­ .__.__._.__.__.._._---_....-_.__._..._._._---_....__. ---.----­

121 17 18 193 12 55 278 

122 59 31 200 16 63 310 

123 107 24 49 274188 13 

124 11 28 55194 16 293 

125 64 4835 169 18 270 

126 99 26 175 14 53 268 

I 127 10 23 56 28016'__ 1185 --I-­
57 40 196 18 I 61 315 

129 
L}~8 

5463 35 194 18 301-_..._._.........._.­ ..-. _._._ .. -..._-_ ...._.. __....._-.._....._-.-_._...__._.-_._._._.. _­ -

130 104 29 175 17 49 270 

131 14 27 182 17 60 286 

132 60 30 190 13 55 288 

133 97 32 167 4915 263 

134 7 22 180 51 270 

135 

17 

56 27 204 4814 293 

136 100 19 167 5019 255 
._._-_.. __.. _._- .__. - ....._.._.. _..._.......- ....-..- ..---.--.----.-----.-....---.. ~--.------..-­ --_...._---_..._-_•...__... -_.._.. _-_..._.._._---_ ....._. ----_._---_._­

137 12 28 189 15 62 294 
._-_._---- .__..... _._._._-_.._..._.._-_..- •........._._._-_.- .._-_._.__•...._--_.._._-_._.__.._---_.._-_._- _...._-_._.._.__.__..•._- .._._--_....--.'-. 

138 58 31 194 15 54 294 

139 96 27 166 18 49 260 ._._._._....._-._-- .-- ..__.__.._--.----, ..._......_----_....._--_.__...__.. _-- ---,-_..__._--------_..__.__._._----_......_-- - --_._......__.._.__ ...._. ,---_._-_._._._. 

140 5 30 174 13 58 275 

141 53 27 189 13 53 282 

142 101 32 198 16 45 29 1 

143 15 28 172 17 57 274-_ .._..._.....__... _-_..._----..........._....._._. ...........__._-_.- ......_...._.. _-_._--_. --.-----_.._----_.._--- .__........_..... __ ....._._._........ - -- .•....•._... _... _..._. __._ ._._...__..__._ .. _.. _-_..-..._..­

144 54 18 183 15 49 265 
........_._-----_..._ - ..._----_.- - -- --_.__ ..__.__ .._....._._....._. __._......_........__......_.- ....__.-_.._-_•... __ ...._.- ._.-.- ----_._.__..__.­

145 94 26 195 15 61 297 
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b~ W1J" lJ 

146 8 33 


147 
 61 27 ---..-----..--.. --.--.--.-.....-.-...--.. ...- --...-.....---.-----.-----.--.. 

148 98 24_._-_._._-- ....._--_.•..-_._..... ­ _..._....•..•_-_._.__.- _.._. 
149 4 20 

---_....._-_._........_._._.•.._.........._....__.. _-_._.._..... _ .._--­

150 55 27 


151 
 93 19 

bV1fl B1.m~vm"' :;"' ~tlm)mVl~ n 

(1B 'Utl"'BmVl~ni lfl'Hl 

18 53176 280 

4813 277189 -_._--_.__..__._-_.._-_._--1--_._.._.._._----_.__._­ - ..-.--...----......-.-..----.... .... 
-......-...... -.-.-.--..-.. 

44198 19 285 _..._.__._..._...._. ._._._....__.._.._...._._....._ ..-_.__•._._......_........__ ... . ­ -_._..._.....__. ­
52 263176 15 

.....-.-......- ....­ ...._._.._....._-_.__...............-..._.._...._.•.._....•_..... ._. .__._-_._._._.- ...­

16 56 259160 

179 17 60 275 -_...-....._.....-._...__....-......-.......- ................... __... ..........._-.._..__._.--_.-.--- -_._-_.__ ..__.__.---" ._-_...._.._---_._..._.__...._... ...... _.._.._._-.......__ ...._...._- . .", 
 ._-.._-- .._.__._._-- --.­

152 9 24 187 14 47 272 
.____.. _.M._..... ...__.._......._...•._._...._..._.._......___._._.___._.•_.__.. ___._______._.__._.___ .__._._..._____........._____... _............_...._.._ ...___._.___.._ ... .._. 
 _'.M."_...__•. _. __ • _ 

153 50 28 196 14 53 29 1 
._...__._.__.. ._-_._..__.._._....._..... ---_.._-_ .._---_._------- .._._-_._---,._-----"...- ....__.•._-_..._------- ._.._.._._.---_......._....__.__.- ...- ._..._---_..__..__._. 

154 91 29 200 15 49 293 

155 2 27 189 17 51 284 

156 52 32 169 16 61 278 

I 157 88 30 188 14 45 277I ­
I 158 6 21 195 18 53 2871- .. -.-. -.-.... -.. .....-....... -.--... 


159 46 28 164 14 58 264 

160 49 18 176 16 49 259 
.._._._.._..._ ....... 
 ...h•.. _........_.h. __ ......._ ... ......__.._.. _._.. __._.._._.. _..._. __..___. _..... __..__._._.____._.______ _. _._.._.__._.._..._.__.___._...___ .... _...._._..._..__..._.._.. 


161 92 30 169 16 49 264 
.. _ _._.........__.._... 
 ..._......._..._._._.._ ... __ ....._.._.._._________ . _._______._._._.____...._____......__ ......_____._.._.____.____ ........_.__....___.....·.__·__··_____·_··.h _._____._._ _. 


162 90 26 188 17 57 288
"-'--"-" ......_.. __......__..._.._......._- _......_--_.. .._._._. _._. - - - ._._.....__._.-._._--_._--_...._-----_..._._._._--- _.__.._-----_._._._.__....- ._-_.- --- ­

163 45 15 192 17 61 285 

164 1 29 199 14 55 297 

165 87 24 180 15 46 265 

166 95 19 189 17 54 279 

167 48 32 165 16 59 272 

168 89 28 197 12 48 285 

169 3 27 184 14 55 280 
• ____••_ ••__•••• _ •• • _ • ••_._._••_ •• •• • _ •••• __• • • •• • ____•••••••• _ ••_.__._ ••_. ____ •• _ .....__._ .. __'M ._ •• _ ••••__••_ • •• ••• _. __• __•••• _.__.__ ••••• __ • • ___ • ___._ _ _. _. • •••••• _ ••• __._• • _ •••••___•• _ •••• _._ ......_... •••• ______ • __ ._._._ .. 

170 47 24 173 15 60 272 
I .,j 

Pl1LOmJ 27.44 180.17 15.69 52.01 275.31 
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4.6.1 n"OJ m~:lJ nl~ 'lJ'UcJ1 CJ'lJ~'lJ~ 1 '<\J 1~ l 'ih~~l IIVl tl 'l 1(;"11 I~ :lJ 1'<\J 1 ~ i1fh e-J ~(9) i11 'Vm~'l'l l 'U(;"1'l (;"1 Vl 40 
, , 'U \J , 

'U 1Vi / ~'U i1A1e-J ~(9) JlTVm~ 'l 'l 1'U~1 (;"1~ 15 mVi / ~'U A1 1Q~ CJ e-J ~(9) i11 'V'Hb~ 'l 'l1 'U'lJe)'ln"OJ m~:lJnl~ 'lJ 'U• 
cJ1 CJ'lJ ~'lJ ~ 1'<\J1 ~ bih~~1 11Vl tl 'l I (;"1 11~:lJ l "OJ 1 ~ i1A 1 1Q~ CJ'\.J~~:lJ1ru 27.44 '\.n Vi / ~'U 

• • "U 

4.6.2 n "OJm~:lJnl~ 61 'l'\.J61 El mVl~ flilm11 n'U~ 'U~'l i1A 1 e-J ~ (9)i11 Ym~'l'l 1 'U(;"1 'l (;"1~ 205 'U1 Vi / (I)'U
"U • 

i1A 1e-J ~ (9) JlTVm~'l'l1'U~1 (;"1~ 147 mVi / (I)'U A 1 1Q ~CJ e-J ~(9) Jll'Vm~'l'l1 'U'lJEl 'l n"OJm~:lJnl ~61 ..:j'\.J61ElmVl~fl• 
ilf1~ll n'U~'U~'l i1 A 11Q ~CJ '\.J ~ ~ :lJlru 180.17 'U1Vi / (I)'U 

4.6.3 n"OJm~:lJnl~61'lIVl ~ m(;"1~ :lJ i1 A 1e-J~IiIJlTVm~'l'l1 'U (;"1'l(;"1 ~ 21 'U1 Vi / 1'1'U :UA1 e-J ~IiIi11'W 
"U , 

~ =t i.J 1 d oQ q, c:1, """ Q I .d 
bb ~ '1 'l1'U 1iI 1 (;"1 ~ 12 'U 1Vl / (9) 'U f11 bQ61 CJ e-J61 1iIi11'W bl ~ 'l 'l1 'U'lJ El'l fl"OJ m~:lJ fll ~ 61 '1 IVl61 m (;"1 ~:lJ :lJfm mW

• 
'\.J ~~:lJl ru 15.69 m Vi / 1'1'U 

4.6.4 n'<\J m~:lJ nl~ bVl f1El 'U fl~ (9) 1161 ~ f1El 'LnJ 61ElmVl~flilm11n'U~'U~'l i1 A 1 e-J~ (9)i11 'Wlb~'l'l1'U(;"1'l(;"1~
"U • 

66 mYi / 1'1'U i1 A1e-J ~ (9) i11 'Wll ~'l'l 1'U~1(;"1• ~ 42 'U1Vi / 1'1'U A11Q~CJ e-J ~(9) i11 'W bb~'l'l1 'U 'lJEl 'l n "OJm~:lJfl1~ 
lVlf1e:J'U fl~(9)II61~f1 El'U '\.J61ElmVl~ flilf1~11n'U~'W~'l i1 A1 1Q~ CJ'\.J~~ :lJ 1ru 52.01 m Vi / 1'1'U 

'Ue:Jfl "OJ 1 mr'U'<\J1 fl nl~~mn tJ'l'W U11 n'<\Jm~:lJnl ~61'l '\.J 61El mVl~ flil f1~11 n'U ~'U~'l iJ A 1e-J~IiIi11'W 
11 ~ 'l'l1 'U(;"1 'l (;"1~ i1 A1 bQ~ CJ '\.J~~ :lJl ru 180.17 'W1 Vi / 1'1'U n'<\Jm~:lJnl~ 61'l I Vl~m(;"1~ :lJ iJA1e-J~liIm'W 

"U • 

11~'l'l1'U~ 1(;"1~ i1A11Q~CJ'\.J~~:lJlru 1'5 .69 'U1Vi / ~'U, 

4.6.5 1~ CJ (;"1~'\.JeJ(9)~l e-J 61 e-J ~ (9)'lJe:J 'l 'l1'Ub(;"11 b~:lJ b'<\J1~~~U U bbVl'li1A 1 e-J~ iii JI 1 'W bl ~ 'l 'l 1'U1~ CJ bQ ~ tJ, 
'\.J ~~:lJlru 275 mVi / ~'U ~~~(i)UAl 1:lJl~mj'W 95 % 

4.6 .7 'Ue:J fl"OJ1 fl fll~'\.J~~ llJ'Ue-J~ 1iIi11'W bb ~'l'l 1 'U1'U fll~vl1'l1 'Ubb~1 Bfl ~ 'l Vl~ 'l ~"OJ~ fl~ b61CJ hjlJ1~ El 

nl~'\.J ~ ~ llJ 'U f1 ruJl 1'W'l1'U ~ 'lf1 rui11'W'll'Ul'1El'l bu'U1'\.J(9) 1:lJ :lJl (9) ~\i 1 'U~ n1 Vl'U~ e:Jl ~CJlJ1bn u.rreJ:lJflf1 rum'W 
" d3 'U 'U 1 

'l1 'U 2 m ill ~ El 
~ i.J c:; i.J ..:s v 0 

1. f1 ruJl 1 'W'lJ El'l b;;'ll b'lJ:lJ b"OJ 1~ ~~UU lb Vl'l e-J61 nl ~ bflU 'lJ e:J :lJ 61 ~1 CJ 61 ~ bel CJ ~ ~ 'l i11 f1 t:-J 'Ul fl 4 Vl1 
, "U 

~ ~ 0 v V Clod 

nl~ (9) ~l"OJ;;'Imlf111:lJ;;'I:lJU~ ru 'lJe:J 'lI;;'l l b 'lJ :lJ"OJ1 'Ul 'U 170 1iI'U ~ dCJd 5 Seismic IntelSrity Test (9)1:lJ
"U 

:lJl (9) ~\i1'U ASTMD 5882 - 00 [1 4] e-J 61fl1 ~ (YI ~d "OJ(;"1e:JU 'WU11 1 ;;'l 1 1~ :lJe:J CJ1'U;;'I i11 'W(;"1:lJ'\J~ru ~l'Ud 'U 
... "U '\J 

162 1'1'U A~IU'U ~e:J CJ61 ~ 95.30 lb61~b ;;'l 1 1~ :lJEl ~1'U(;"1 i11'WUfl 'W ~e:J'l I~ fl .ue:JCJ -J1 'Ul'U 8 1'1'U A ~ IU'U~e:JCJ 
"U 

, < ~ 

f1 1f1 11:lJ;;'I:lJU~ru'lJ e:J 'l b;;'l l 1'lJ :lJ 
"U 

90 - 100 % 162 95.30 
-----....-----....­ .....­ ..-....-..-.. .. --­ .. ...... ...­ .-----..--..-----------.... ---.. -­ ..............---------.....-----.-..-­ ...._·..------­1- - --..­ ..... .---..----....... --------..-.. --..-------....-..----­

80 - 89 % 8 4.70 
..........__ ..__ . .._.._---­

o o 
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2. ~1 bb Vlt1~ 'UeJ ~ b~ 1b~:lJ 111 .um.l ~~1 bb Vlt1~ 'UeJ ~b~ 1 b ~:lJ ~1vl'1il1 n n1~~mnl~tJ1UA~~-d l.I1 
\J 

btJ~tJ 'UbVi tJ 'Un'Ufl1A11 1.1 b~tJ ~ b'UU~~~ (j)1il 1n lil(j)?1U~n ~1 ~~tJ eJ1.I1Vi ~~lm m~:lJ~mUbbt1'l tJ~~b 'Vl?11 'Vl tJ 
'\}, , \J 

[1 3] n1VlU (j)A 1AJ1 :lJb~ tJ~b 'U U~~~ (j) 1il1nlil (j)?1U~n ~1~ b~1b~1.I~ n1Vl U(j)11~ ~ ~\Yl'U~J~Ub~ :lJ ~Ub Iil 1 ~1vl' 
'U 'I , \J 

hJ bilU 75 1.I1.11U'VlnbbnU ~~ tl1~~m~n ~'U11 A1A1 1 1.1Am (?l bA~ eJu1u bbUJbbnU x iiAl61 ~ ~ (?l 64 1.I1.1 . , " , 
iiri 1~1~ (?l 10 :lJ:lJ . bb~~ri1m11.1Am(?lbA ~eJu1u bbUJ bbn U y iiA1 61 ~ ~(?l 53 1.I1.1. iiri 1~1~~ 5 1.I1.1 . l(?ltJ

, \J , q 

~ ~,tJb~1 b~ :lJbIil1~~~ 170 ~u dJu1tJl'n:lJA 1m1 1.1Am (?lbA~ eJU~ tJ eJ1.I1Vl'1vl'~eJtJ ~~ 100 ~ltJ~n5 tJ(?l\Yl"l 

http:UU~~~(j)1il1nlil(j)?1U~n~1~~tJeJ1.I1


U'Vl'Vl 
..I 

5 

~~'IJ~flLLfl~"!i'm~~mL~~ , 

5.1 	t:J~f11~P1m~J1 

n1".l fi m~nl ~tJ1'U fl~'l'djj l~C1't.b :;6'I'1A l~B fi f1'\~l ~i'i~ fIl 'Vm ".l '1 '1 1'U'tJB '1fl 'U 'l1'Ubl(;1:; ?i m~lfl rufll'W, 	 , 
'tJ B'1 'l1 'U~1v1 1 ~ tJ Vl1 n1 ".l fim~l 'll 'U l6'l 1l~ :!Jl ~ 1:; II ~'l".l:; U 'lH'I 1 :!J'tJ 1 'tJ'U1~ l~'U~lV'l'U cJn (;11'1 0. 5 0 x 

" 
24.00 l:!J \?l".l ~l 'Ul'U 170 ~'U 'tJB'11m'l n1".lri m'l ~1'1m fl 1".lllvkj..1'd'11'U l 'tJ\?l mW~'l 'W:!JVl l 'Um ~1~tJ11'i' , " 
VI1 nl".l ll U'll 'l".lElU n1".l VI1'l 1 'U l 6'l1 l~:!J l ~ l :; ".l:;UU II ~'1 ElB n vO'U n~ n ".l".l:!J 8 BtJ 4 n~ m ".l:!J AB (1) 

n~n ".l".l:!Jn ~' ''.l ~l tJ 'tl ~'tJ ~ l ~n:;l'ih~~l llVl ,j'1l 6'l 1l~:!J l ~1:; (2) n9]m".l :!J n1".l(;1'l tJ(;1e:l nlVl~ n ilm11n'LI~'L1 , 	 . " 
if'l (3) n9Jm".l:!Jnl".l (;1 'llV!~m6'l~ :!J bbm~( 4) n~m".l:!J nl".l l'VlAe:l'LIn~~ bl(;1:; C1 e:l'UtJm)mVl~ nilm11 n'LI~'U 
if'1 ~ (;1nl ".lfimn 'WU-J1 

~ 

fl1e-J ~ ~m'W ll ".l'1'l 1'L1 'tJ e:l'1n~m ".l :!J8 e:ltJ'l/f'l 4 n~m".l :!J ".lltJ(;1:;l~ tJ ~ ~'lm ".ll 'lVi 
, 

4 .1 jjfh ~~ \?l m'W 

ll".l 'l'l 1 'U1~mt:l ~tJ ~'l-d (1) ih m".l :!J n1 ".l'tJ'LI~l tJ'tl~'tJ~ l~l:; l-U1 ~ ~l ll Vl ,j '1 l6'l1 l~:!J l~ l:; jj fl 1lQ ~ tJ~~1'l , 	 , " 
n 1'W lb".l'l'11'UtJ".l :;:!J1 ru 27 .4 4 'UlVi / ~'U (2) n~ m".l:!J nl".l (;1 '1tJ (;1 e:l mVl~ nilm11n'LI~'WYf'l jj fl1 bQ~tJ 
e-J ~l'lm 'W ll".l'l'll'UtJ ".l:;:!J1ru 180.17 'LI1Vi / ~'U (3) n9] m".l:!Jn1".l(;1'llVl ~m6'1~:!J jjfl1bQ~mJ~l'lm'W 
!'l".l '1'll 'UtJ".l:;:!J1ru 15.69 'UlVi / ~'U ll(;1:; (4) n~m".l:!Jnl".ll'Vl fle:l'Un~l'lll(;1:;C1e:l'UtJ(;1BmVl6lnilm 11 n'LI 
&1'LI~'l jjfl1lt:l~tJe-J~l'lm'W!'l".l 'l ":]1 'UtJ".l:;:!J1ru 5201 'LI1Vi / ~'L1 1~tJ6'1".ltJeJ~".l1e-J(;1e-J~ I'l'lJe}1":] 1 'L1!'6'11L~JJ, 
19J1:;".l:;UUll~'ljjr11e-J~l'lm'Wll".l 'l'l 1'U1~mQ~tJtJ".l:;:!J1ru 275 'U1Vi / vl'U ~".l:;~UA11:!Jl~m:r'U 95 % 

'U e:l n ~ 1 n n1 ".ltJ ".l:; l:lJ'LIe-J ~ ~n1'W II ".l":] ,,:]1 1..111..1 n 1 "l'vl1'l 1 'L1ll~1 ~ n ~ 'lVl~ '1 ~~:; (;1:; l (;1 tJhJ11'i'A B f11 ".l 

'l.h:; l:lJ'Ufl ru n 1'W 'l 1'U ;'1 fl run 1'W '1 1'U ~B'l l'lJ'LIhJ 1'l1:!J:!J11'l ".l ~1 'U~ rlTVI 'U ~ ~l~tJ11'i'lnU-lJ B:!J (;1 fl rufll'W 
"" 	 d.9 \J \J " 

'1 1'U 2 mru AB (1) fl rum 'W 'tJ B'l l;;,! ll~m~l:; ".l:;U U ll~'l e-J(;1n1"l'l nU -UB:!J(;1 ".l l tJ(;1 :;d)tJ ~ ~'l m".l l '1 , 	 " 
o 	 4' d 'V .c:t.c:II 

fIlAe-J'LIln 4 'Vll nl ".lml9J6'1 BUfll 1:!J;;,!:!JU".lru 'tJ B'll6'11l'tJ :!Jmm 5 Seismic Inte~rity Test 1'l 1:!J 
'U 

:!J1(9l".l ~ 1'U ASTM.D 5882 - 00 [14J e-J(;1f1l ".lt'l ".l l9] ?l BU 'W U11 l ;;'! ll~ :!JB tJ1'U;;'!m'W 6'1~mru \l1 'LI1'LI ... 	 " " 
162 vl'U fi~ll'U 'U ~BtJ(;1:; 95.30 bb(;1:; l6'1 1b~ :!J u 81'L1?lm'Wu n 'W ~8'l b~mJ8 tJ \ll 'Ul 'LI 8 ~'U fi ~ b{J'LI~BtJ

" 
(;1 :; 	4.7 0 ll(;1 :; (2) ~l blVl ,j 'l 'tJ 8'lb?ll b~ :!J '\.h -UB:!J(;1\il1 bl Vl ,j'l'tJ B'lb;;,!l b~ :w .ffi v19J 1n n1 "l'fimnl~tJ1'U A ~'1d 

" 
:!J1b tJ~ tJu bVi tJ U n Ur1 1fll l :!J b~ tJ'l lu'U6'1 'l6'1 ~ ~ l n ~~ V'l'LI~ n (;1 1'l~ tJ B:!J1~ ; 'l1V'l1 m"l':!J6'1 C1 TLm vi '1 'lJ".l:; b'Vl V'l 

'U	 " , \J 

1'VltJ [13J fh Vl 'U~ r11 fll 1:W l~ tJ 'l l u'U;;'! 'l ;;,!~ ~ln ~
" 
~ V'l 'U ~ n(;11'1l ;;,! lb~ :w~ nTVI'U~11~"l' :;\1'hJ~1 ~'LI l~:W~'U 

'V	 " 'V 

l~l:;l"lhh n'LI 75 :!J:!J .1'U 'Vl,mbn'U e..J(;1nl ".lfim~1 ~l lbVl ,j '1'tJ8'1b;;,!lb ~ :W b ~ 1 :; 'Wu l 1l{J'LI1 tJ ~1l :!Jr1 1 

fll l :WAm~lfl~B'U~tJB:W1ml'i'~8 tJ !;l:; 100 "l' l tJ!;l:;l~tJ~ ~'lm ".l1'1n1fle-J'Ul n 5 

9]1 n-u8:!J(;1 e-J!;lfll ".lfimnl~tJ~'ln~ 11 ?l1:!J1 'w 1111tJ1offtJ ".l:;1tJ'lJU'Vll ..:]1'i'1'L1nl ".l11·1lle-J 'LI nl ".lvl1 .:J 11..1 
'U 

5.2 'lim511JmL1J~ 

iJ~~tJ 'Vl 1 'lv11'L1 'lJ".l:;6'1U fll".lrun1".l11..1 n1 ".l vl1 'l1'U 6'1m 'W lld ~~€l:W1'U n1 ".lvl1'l1'U l'VlA oUAbl!;l:;15 f11".l 
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73 25 93 ../ 

74 117 94 
..__ ._-_._.. _..._... _...... .. ....._.. .. ._..._-_...__._.__... -_ ...._._..- ...................__.__..__ ........_-_......_.-._......_.-... ........-._..... _. 


75 144 93 

, 76 30 95 
I . .................. .. 

77 115 92i .. -t .............. 
 I,I 78 142 i 90 
.............. 


79 28 91 


80 
 122 94 ../
..__ ....._.._ ... .....__....__......._._..._.._._. __.__.. ___ ·H._ ......... ........__........__._...._..__............_.._..._._._.._.._.____. _.__._.__.....__ ._ _ .._ ..........._...._....._..._.. 
 ....___..._ ...___ 

81 135 96 ../ 
..._._............ ..._.._._._.__.. .--.....--- _.._..__ .._._.__..- .-~-.-..--......-.......--...-.-.-.-------.-.-..--- ---- -_._-_..... ------._-_......_---.......---­ ..._.__._-----_. 

82 33 84 ../ 


83 116 96 ../ 

..•.................• __ .....__......__ . _...._-_ ..._-_.__._---_._- .._.. .. _........ .. _.•.........__ ....._._....-........._......-._.__ ....._.__.. - _._---_.. _- .... ... _......._........................ 
_.._..-...._._._--_. - . .. 

84 140 92 ../
-.-.-... ~--....--..--.....-.-..._....._------- _._-_........ ... _... ...-_..- ...- ..__._-_.._._._...._----.~ _._._-_.._-_.. --- ..- ...-.----.--~.-......­__ .._._....._ ..._...........__.-. _.­

85 26 91 yr
- _.__..._....._..._...._............ ......-.. .._._---_..__...._._--...__._.-....__._.__..__._.__ .. _._---_._-_..~ ....--.--..-..---....-..---.....-.
-.~----.--- -.--....--..-.-~-

86 74 93 ../ 


87 136 94 yr 

... ........__.-._._-_..._-.....- _.- ....._----- -- ............ ..-..._......__._ .. __._.__ ...._._._-_.... .. - - --_..._......__._......_..._.... .. _-_.. .. ,.._..._..... 


88 32 93 ../ 
...._... _...__ ..•.__.._.__ ..._-_. ....__._..__ .._..-...._.... __._-_. -_._.... ..................-....._--............._... ....._.. _... .. _._._.... _.. -_. -_._. --_ ..__ .. ... _......_..... _... _...._...._._...._....._­ ......._._..._..- -­

89 11 9 92 yr 

90 143 91 


91 23 90 


92 72 96 


93 11 4 94 


94 19 94 ../ 

...._._-....__..... _...._.._...._....._..........._.•.._......_....- - - _.- _._-_.. _....._-_......_.... .. ...__ ....._._.._.. 
 -- - -_._­

95 71 93 ../ 
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 112 
 94 v' 
• __ • ____•••• ___• __••_ ••__• • • _____ ••••••__•••__._._••••••• • _._•• • _ _ _ • • ••_ • ••_.__._••_ _ ••• • ____._._ H'___" __H._______ __._..__••_ _______.. . • ••••_ •••••___• ___• _____•••••• • _. _ •••••__• ••• 

97 
 24 95 v' 
._.. _._.. ___._.. _.........__...___._.____H........_......_.__.__..___..H. _._._._..H..______m_... _" • __••_ __._.___ ........... .. ..... _.H......_..... __.__.....__.._.. _._.._.._ ._____.__.__........___..,_____ .H. ___
_______ •• 

98 
 69 94 v' 

99 
 111 96 v' 


•• _ •••__ ....._ •• _ •••••_ ••__._•••••• • • ••________••••H._•••••_._•••_.__..____._._____• ____• • _ ••___•••• • ___• ______H ••_ ••• _ ••• ___ • •• __ H.H. __ ' _____• ___._.__••H···_··__ ·••_.___....__. 

100 
 22 95 v' 
_._......_._.._..__... -..... .....•-.-....- .............. ..............._._...._..._._--------_..._..._... _- ._......_._.__._-_._ . .. .._.-...._.__._..........._....•.... 


101 
 65 87 v' 

...._...._....._..._.....__ ..__ .­ ..__._.- ......_...._._._-_._.._._-.-_. _..._._.._.._-_.__.... _._-----_.__..__........__._--_.--- -_._--_.......•..._.._...._..-._. 
-----_...__._._.._.... __.._-_... 


102 
 109 90 v' 

103 
 27 91 


104 
 70 91 


105 
 105 92 v' 
_.._.•.__..._......_...__._-­ ....._----_.............__ ........._...._.. _.._.._-_.._--_._.._.....-._ ..__._-_._.... _-_...._-----._--_..._. _.._.__..........._..._-._ ....._...-.._­ ...._.__..._..__._._-_........_.._-_._-­

106 
 20 90 v' 

107 
 68 95 


.................... ........ ......••........... ..................... ... ... ... 


I 108 
 110 96 

.._-_ ..1.. _········ ···_········ · ··· ............................. - . .. 

94 v'
... +. 
v'i-· ' ~ ~6 ' 1 -" ~~ 94 


_......__._- --' ..- . _..._._._--_..._._._. .... _.._....... _....._......_-­1-···- ­
111 
 v' 


112 


108 93 


18 90 
 v' 
•..........._.. _......._--­ ._---_... _...__....__ ...........•._. _... .. _.. __.. ..._......_..-...._._-_ .. -'-"--'--'- -_._..__.. .._.__ ......._._._-_ ..
 .......__ ........-.. __.. _._._....__....._.._._._._ ......._.. .. ......-.. _.. ..._.._.........__. 


113 
 66 90 
 v' 

114 
 113 92 
 yr

._._..--.........._._ ..__._. ---_. - '---'-'-" -- ......_. .__.._---_.__..__._- --_...-_.._----_.._._-_. ---_......_..__.. _.._..._....- .. ­ -_..._.._._._-----_ .....•..__.....__ . 


115 21 91 v' 

_.-._.... -._..._.._...._---_. -_..__......•.••_.. __._.._..........__..... -_....._...... __._-_.._-._..._.__._._._- _._-_ .. __._--_.__...-. ---_..... ........_.... _..__ .... ­ ._-- - ._......._._•... _-_....._....._..._-_. 


116 62 94 v' 

..._._._ ......._._----..._- -_. _._-_........._...-....- ._._._.__.... _._..._.._......._-_.. --_.__ .. _......__ ._---_._-- _.__.._.._..... _-_ .. _.....-..._._---_......_......_._ .._-_... 
-- ,--_....__ ..__ •.......__... ...._.._... _..__ . 


117 106 96 yr 

118 13 91 


.._..._._._...._--_._.- .__.. ---_..__ ... _.__._.._•..__....- ...__._.._......- ---_.__...•_-_.. _._--_._--­

119 67 90 


120 102 94 


121 17 91 v' 

~..... __ ........_. _ _... .. .•_.____ .. •. _ .._...•. _ .. _.... ._._ .. _ .....••. • __ ._ .__ ...•• _ •• ____. __•._ .._.._. ____._•••••____..........__•• "'_'_'M"_ ..__._. .... ....._ ..... •. _._ .___ __.....••.••••._"' .....__ .._ •.•. _.•_.............._......__ 


122 59 92 v' 

.._--_._._._---_..- -' ._- -_.._...._.._-_ ... _.......----_..._--- --_._--_.._---.- _. __._....... _---_._._ ... -_.._............._-_........._....._-... 


123 107 95 v' 

•. - ..•---.---. - -.-.- ......- ••- ..•..- - ..•.•.......--.--.--. --- _ •• _.-- ......--..-.-.-.- ·__···_--_····_····..·········· 1- ­

124 11 95 v' 

·_M_ •••• _ •••_ ••••_••. •••_________•__••••__•••••_ •.••••_ •••••_ ••_____ •••__________•_______M. ·_____•••_._•••__•••••• •____•• ••••••M••••••_ •••_._ ••___ 

125 64 94 v' 

_ •••••• •• ••••• _ . _ ••__••••• __• - _ •••__ •••••_ ._ .... ......._._ ····· ··· ·· ·_.__•• _ _ M ____•••__• ___• __..._ ••_ •• __•• •••• • •••____ •••_ ••_ • ____••_ •••• _ ••••__ • •• _ ••____ __ • __ 


126 99 93 v' 

127 10 94 
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- .--.-..._-_..__ .....__.__._.._- ....- .. -~ .. .. ..- ....-..........----...--.....- ~ ..-.--.-.-.---.-.. .--~---.-- ....---...-..--.-.---... __.. ... .._. __.- ..----.....---~.-.....-. 
"--'--"'-"~ ' --"'-"-'-'- " .. ._.._-_...__. ­

135 56 94 ../ 


136 100 94 ../ 

~---.-. -_._..._._--_.- -.-.. ....-.--..........--..-.....--- _..... ..__._----..-.._-------_.__.__._--_._.._._.-._._- -_..._.._..._._------_..__.­ --_.-...__..__......_--_. ..._.._--_.­

137 12 96 ../ 


138 58 92 


139 96 92 

•• _ ...._ ........... _ ....._ .. . . , ..... ..._ ._._........ _ ••• __ ... ... _h....___ .. _ 


140 5 
..__.._.. . .. _.__....._................__.._......_.. _..- ...... ..?~.._...._.... ______.. ______._!_.___ -'I . .- ... ..... ....... ­

128 57 91 
...... -_........__ ..._-_.......... .........................__.•...•...•. ...._-.. ..._.-._-----_.... .._ .._..._--_...._--_....•.•......._-­

129 63 	 85 
.._-_	........._.._•..........._. -_.........._-_...__.•..•..............•--.•..._......_._.. -."._._--_..- -_._--------------------_.---_. 

130 104 90 

131 14 92 
..._--._-_._--•....__...._........_-_..............._----- .__._._------_. ----_..__.__.__.. __..__..._-_.._._--"-­

132 60 92 

133 97 94 

134 7 93 

._--_ ....._.._-_ ... _.__. ._--_..._._._... _...._._----_._.__........_. _._... _---_.. _- ._--_...._---_......-. __....__ ....__.- ... -_.. _.. ..._--- ._...- ......_...._._-_...._- -•. _.- .. 
 - .... _.. ..-_ .. _.... _.._._._.. ..._._ .... -.__... 

146 8 	 98 ../ 
,,-_._--- .._-- ._._.--._._-_..._......._.__..._..-.._- _._-_._---_..._-_.- -_._-------_._._-_........._-----_..__.__._----_. .............__.__....__... - ....__..._-_....._------- ­

147 61 	 98 ../---- ---_._._-- .__. ......- ._.....__.............._._-_.-.. _....__.._- .._---_... __ . ---_._----_._--_.....__...._......__.._-_._._-_. ---_... ­ .... _.....-._.__.............__..._--_.__.. 


148 98 97 ../ 


149 4 96 


150 55 96 ../ 

" -" ... __.._---.... ------ ......._.. _........ _. __ .... _......._-_ ....__..... _.... -_.. .-... ---.-....-... ....-.............-....-................ .......-.. -. __ . .. ... _.. __... _--_.-. .
~ ~ ... .. .. ..... 	 ....-........-.......-.- .. .. ...... --.--. ­~.-

151 93 	 95 ../
-'- -- .-- ..-------..- ... - -- - - --- -- -- ---- -- -- ----- - - --- - -- - -------- --- -- ------- ­

152 9 	 94 ../ 
..-- ----- --. ...__........_....._......._.__......_---- ._.__.._._. _.. _.. _ ._-_.._----_.._....- ...__.__.__._---_.....--_.- ._-_._--_.- _.­ --_.__..__.......•..__._......_-_.__... 

153 50 96 ../._-	 -_.__._- -_. ----_......__.. _-_.._......_.._.-- ----_.. _....._-- _.. -_...__....._--._..._.._-_._--_.._--_.. ..._._.._.__.._----- ._­ .__..- ....._-_._--_....._....._.__. ­

154 91 90 ../
-- --- ---- ---- - -- - -- -- --------- -- _ .. - ------- ---------- --- - - --- - - --­

155 2 91 ../ 


156 52 91 


157 88 90 ../

'-	 ._-- - -_.........__ ..........._-_.._-_....- ._......_--_.- ---_._.- "-" - " .-.--....--......--~.--- ..-....--.........-..- ._._...__ ._..........----. 


158 6 	 92 ../--	 .- - -_._._......__.. __...._-...__.._._. __ ._--_..._. - .. --- ---_.._------ _.__._.._.-..__......_.- ...._----- ­

159 46 	 94 ../ 

141 

142 
. _. -­

143 

144 
.- ..- ..._...._....- _.__._-­

145 

........ _.. _--•... -'- ­ _... ....._....__......__ .-... . 

../ 
.....-._-_._-_._-- --'--' .. _-_.•.•..__............-_... , ._.._.._-_.­

../ 


../ 

......._.__._._----_....-... 
--.__.. " .._---_..... ..--- . ._.__.-_.­

../ 

../ 

53 
.... -.--~ --?~---- . ------- \-- -. - ../ 

_ _ 

-----1 
I 

90 v'101 
"'-'--"- .. _... _......_-_.- -'--" - .. 

15 86 
----_.. _--.... _-----.. _._....._.__....__.-._-_. -'--'--"--'-"--' ­

95 ../54 
....._.. ... _.. .... __....... _. __._ ... _...._.._._ .. ..._-_.. _--_. _._._--_._ ..._..._.. _.... ........__ .....__ ._•. ......_-.... _..... _...-.....__.._--_._._-_..._- -- -"­ ..............--_.._._.._.._--_.. .. ._....._._..... 


94 	 94 ../ 
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160 
 49 
 94 
 ./ _......._--------_... .._.__....__......... __ ... __ .... _..._...__ ... _-.._._-_.__.._------_.. ............-.__.._..........._-_..._-_.......__._..- .. .... _._ .. 
 --.- .. _..._..... _-_......._-- . _.•.. ..•....... 


161 92 93 
 ./ 
__ • • • _._.___• ••••• • • •••••••••_______••••••••• • • • ••••__ •••__•••••••• •• • 0. ____• _ • ___ •• ___• ____• __• __• ____• ••• • __•••___0'__,.".,_",,___, _._____•••••__•••••••••••••• • •••••__•••••_._••••••••_.__•• •••___ •••••__ 

162 90 93 ./ 


163 45 91 


164 1 96 ./

---.__.•........ ...._-_... -..... .....__._ ..•.....•-_...__ .........•....._---_.__....-.__... _-----_ ........ ..._-_....-.... ......................__.• . -_..................... _...._......_._.­ ..•- ...._.__._--.-.._........... .._..__ ..._.__. 


165 87 	 95 ./
-_... _........_-_..- ..__..__...._.._.._....__.._....- .__._----------_.._._......_--_.__._..._._. .__.....__...._-.-._. ­ ._-_..__..._........._..__....__ ._._.__. 


166 95 96 ./

._.._--_	...__..........•_._.- ........._.... _._._ ...._._._--_.....__._- ---_.__..__.-...---_._--_._.__.__...._._...._.._-- -----_... _...... _. __.__. "-'--'--"'---" ... _._.. .__ ._._.. _­

167 48 95 ./ 

....._...._-_.__._.._.- _._......_---_._-_..._.. _-- ---_..._----_..__._--_..__ ._-_..._-_._.- .._.__.__._--_.......•...__._...._--_._.__._._.. __.._.... __._--­

168 89 93 ./ 

..._.__._._.. __._... _......•. --_..-.._.. ...........-_ .._.. _.........._..._---_.__._-_._--_.. _--_..._--_._.__ ._--_.__......__ .._--_. .--_... _--_.......__ ........_._--..- ­ ........._.......__ ...__.-.._-_.._.. _-_._._­

169 3 90 ./ 

.._._--.-._..__... __._-._.. .............-._._. .._.. _-- ..- '_•..- ...__ . --....._---.-._... __....._-_....._....._- .............._.........-.... -------_.... .._..._.•._._­ ..... _._...._............._-_ ......•._.......- .. ­

170 47 92 ./ 
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LL n u X LLn U Y 

Al~cJel :w1~ 
(:w:w .) 

1 82 20 27 75 

2 172 14 -5 75 

3 152 -12 10 75 

4 85 -41 -12 75 

176 19 24 75 

6 155 17 30 75 

7 81 -32 -19 75 

8 151 44 -27 75 

9 169 -23 36 75 

80 47 -29 75 

11 150 42 -3 1 75 

12 175 -51 29 75 
.........-.... ~....-.- ... ......-.--.. .... 

13 
- i 

84 31 21 75 
.-.----.. 

14 I 164 -1 7 -2 4 75 

170 10 -19 75 

16 
......_....._-_._.__._.._.. _._... -- ­

78 32 -20 75 
----._------------- ­ ----­ _. _----------------------_. ­ -­ ---------.------­ _.__._-----._._--------------------- .-. - -- - ------------.-. 

17 148 -41 36 75 

18 173 19 22 75 
....... ......_ . _ __•• __....._. __• __ ......._ ..... _.... .. _'''H._ "_H••__' __ , __ , •• _ •• __ .......... . 

19 83 24 -32 75 

163 -45 12 75 

21 171 -32 27 75 
. . .. ..___• • ___••__ .... __.........._. __, •• _._._. - ' ___ • _____.' ••_ •••••• __ ••_ • ___. ................___ H ••_.___ • __._•••_ ..... _ .. ___• _ • ______.....__._._ ••______........ ...... . . . ... ___.............. _ . . ... . ... ........ . _ 
 •••__ _ __•••••__ • __• ___••__ . _._•••• 

22 77 -60 -29 75 _..._----_	......_..._--- --_ ..._. ,_. ... ._-_._-_.. _. __......... _._-_.--.._-_._ ......_. ....---.-....•.-.---. -_.__........_......_--_.__._-.... 

23 147 15 31 75-_..__ ...._---_..........__. --_.-- -- _._... ...._-_..._- .__.._...._.._....__........__ .._-_..__. ._- _._. _.._-_..__.....- ._..........---_........-._... ... __ .__....__.. ,.- - ._.- '---'--'-"-"­

24 166 -29 -40 75 
.. ...... ....._ .._.__.._......_.. ------ -- .. -- -_._--_.._---- ..__ .__ .. ......-._...- ....... ..... _._....._._ .....__. ....- _...._...... _- - ..._-_._.._.........._.._...._...... ....._.. __ ....._ . _._._.­ --- -- -.. __.._... _--.._... ­

75 ·32 19 75 


26 145 -18 27 75 


27 168 ·30 -26 75 


28 44 34 31 75
--..._.._..._..._..__._._.- _._--- '-'---" _....•.__.... ........._......_._.._---_....._-_._..._._..- -- --- ---_._- ......... ...-_.._.._._-_......._.__._. __.__ .. _.. 
_.. _-_ .. --- _._---_..._---­

29 132 39 29 75 

163 40 -21 75 
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(JJ JJ .)lln tl X llntl Y 

75-29 3431 79 
_..._..__..-.._-_.__... -_.__._._..._-.---_._.-.,. ­ ---_._._..._....._-----_..._._.__..- ............•..••••_._..._--_..__._..... .__...._.__._..._. -----_.__ ...__.._.. _..._._ .._...._._.._._­

-37 75-3932 149 
......._.......__.__.__.. ­ .. _.._-_._-_.__.__.._._-_.. _._....__....__ ... _.__....__..._._.._._-_...._...__.. ..._.....-.__.. _._...._....__ .-._---­ ....._.__ ... ..._..__._ .... _. __..- -- " ._ , .._..._.-..... _._..._._-_._... ._._--_._----_._._.. ­

-19 75167 4233 

7534 43 3451 

146 7535 20 18 

161 -29 34 7536 _...._......_---­ _.-._-----_..._._­ _.._............._....._..-._._-. 
-_.._-_._. .._...__._. ...................._•......._..._._-_.. ­ ._._......_................._.._.__... 


37 76 34 41 75 

75128 -1 7 -3138 

39 158 7532 53 

-4640 42 32 75 

41 13 1 -24 7510 _._.
_" "_"'_w', ,_w" __ . " ... .. . -- ­

42 162 

l 
-61 12 75

I. ..• 

I 
43 37 -40 I 45 I 75 ~ . j - ) ---_ . - ...j 

I 44 127 
I 

36 -39 
I 

75 
........ ....................... -_.... 


45 160 19 34 75 
•••••w ••••_ •• _._.___. __••___••__•••_ . __•• _._•••• _. ____._.••••__._._.w.._._._._.._.... __._._~. _ .__._.___.__ .M•••_ •• _ .'._' _ •••••_ ••••••• •••••••••••_ ._._._._••__••••__• ___• ____ ••• ••••___•• _ •••_._._••_. 

46 35 -30 24 75 

47 123 27 19 75 

48 165 -44 -40 75 
•._._.... _.._.. _M.__.._ ..___., .•_____.._._..___••.. _._••••.__• ._ •. _... _._.• _.__._._.....•__._.______...__.._.._._ ...._.__.. _. _...._.....•••_.. _.. _•..._ .._.•.__....______._._.._.... _••.••_.____......_..._._._........ _ ..__ 


49 41 31 27 75 

50 130 19 -27 75 
•........_...._._....__... .._...-..............._..... .._...._- --_...._•.............•._--­ _._......._._...__.................._......-....... ......._..._......_. -- ­ -_._._....._.............._....__...•. 

51 159 -42 36 75 
...- ......._..._..- ._.- ---_._....._----_._.__...._...•._.. _...- _. -._....._._..._... _........... _...................... _.._.......•..._.__.. 
 . ......... .. ..........•.....•_..._-_._..._. 

52 40 36 17 75 

53 121 -27 34 75 

54 164 -24 -20 75 
............_._-_..._._._. - .__._._...•_._.- -_..._.--_.....__._....._.­ - ._._..........._.......__._- ........_............_._.._._..--_... ........_._._..•._......_.._._._...•• 

55 38 30 42 75 

56 129 45 -50 75 
.._-_._-_._. -_. -.----..- .........--_ ...._..._.•.__.._._ ..- - ­ -_._........._............_ . .............._..._. ......_.........-. .... 
 --_..._....._........._. .•........__.. 

57 137 31 -40 75 

58 34 -40 37 75 
.... _._-..._-_ ... __......_--_.__. -_._._._--_....__._--_.._.. _. 

59 126 18 36 75 
w···_ __·_•...•__.... . _ ... _, ,.__ .._.__.__..__....._ ••••_._._ __ . _ . ... .. _.. ,..... _... ._...........__ .__ 


60 133 24 -20 75 
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32 2761 39 

124 40 -36 75
H_. ___.____._ ...._. h ••••••• •••• _ ._• • _._ ••••••• •••• __ H .........._ ••_ ••
 ••__• _____•••___• ____._... _ " __ • ___......... _. __, •••__ ••_.__••••••__. _._•• __•••_______._._••_ •••__•• 
 _._. _ _ • • ___•• __• ___ • • ____ ••• ••• _ ••_ •• ___ 

63 138 -36 -14 75 


64 
 -25 7531 19 
r-- .......- ....- .....- .....- ....-.--.....- ...- .....--.--...------.---....- ....- ..-.-.-....-......-.---.-.-.. 
-----.....--. ­ -----.......-..--..- ...-.-. ---. 


64 -22 75 


66 


65 120 

134 29 27 75 
..._-_._-.-......_..........__.. ._......_--..,........ __._.-.. 
_ ..•.__.-_._.....__ ........-._.._. ._--_.•..---_......._......_.•....... _..........._--_.__.-----_._......._-_. ... ...... .. .........--....._-_....-.__ ..._ ......_......... 

67 36 37 30 75 


68 
 -30 75 


69 


125 42 

-19141 -29 75 


70 
 75 


71 


29 31 17 

11 8 36 20 75 
.. -.._....-. __._......._._-_..._..._.._. -.. ­

72 139 25 41 75 

-31 -2773 25 75 


74 
 75117 30 39 

75 144 75 
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