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~tILt~ ~~ 136 f6' ''f, "7)<. 1986 PCI 25 .6 184 ~t±If~ ~ 

tfflM:~ IF 149 f.~"P d 1980 PCI 40 160 ;&i~ 

AJft~ 'f 105 1992 PCI t~ oo 

-nit r9 *-~ .:j9,: 53 1982 PCI 40 480 i%-~> ~ 
ra1 

/~£,~,A~ .:j9,: 53 1988 PCI 39 546 -t.7¥-­

1tit~ ~'ftil 1986 PCI 28 56 :#.li-oo /m ~ 
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Jf.r 1,~' #.J­ ~'frJ1 1977 PCI 20 60 fi trt-/,m- ;j-ct 

-&&A#J ;G IiYi] ~I!r\ 1987 rCI 25 300 fit~ 

Z¥tlIllt~
.:s:L r"1 ;G [Pi] 6N\ 1991 rCI 25 300 fit~ 

~JftAttJ ~1t in 1999 Cable 150 300 :frt tf}I.tA\ 

f:.t~~ ~ tt.AA ±)ll>lk. 1 t 

;if; -*iZJ ~ it.5jlt ±.JIUik. 1t 

1f ~i7~ 0 ~t~*~t~ t; ~ 8\} ji :2 ,ti ' JA [QJ ~9P:f~ fi.! ~ :of (FEMA)ptT ~ 

M hJt~f 8\} HAZUS 99 16 ~ ;}~ :k tt1* -f- 1:; (RMS, 1999) , ;;t ~4f 0 ~#aJ-*EfJ 

1{ ;}~ tt1* )1IJ P; :2 .J-]:~ El 'iZ ill - ~ ~~ Yt 1[, 8\} ~t1* /j i~ 0 BAZUS 99 8Ji A4i 

Jt ~ 28 ~ffit*~~* ' ~-*~~* )}#Jffit ~ ~1f ;fEH~ 8\}Jt;f~~ fft. ~ 1ti! 
##~~.~h~~M&~#tl'~~~~~*)}#~m~.~~*o 

~~~*)}M~~~~~tl~~~~.~~*~~)}#~.~~M~ 

1& )t ,tit ,~ .;r.. 1-j- 0 1~ lJlJ t~*11-16 ~ 11 mT 8\} ~ ;}~ ,ti ~ #]t fIJ ~ it~ ~ IJ i1! ­

-;fr tRit*1A ~ l& 1~ it ~ jtit ~ ~ Jft ~ -~L1t /j fa) ~ ~ ~ t~ Jt ~ jt -& ~c ~ 

~ JfL£. ~1! ~ iZ *1~i tfol 0 v:c 9r ' JA [QJ ~~p :f~ ;~~ :of (FHWA) ;;t ~ llJJ hJt ~f 

REDARS 2 (Risks from Earthquake DAmage to Roadway Systems)fi.! m -tJ: 
,tt ' 11 P; #JT -1\ 8\) ~% iZ ;~~ ~ fit 161&;}~ :k ~t1* -f- 1:; (Werner et al., 

2006) , ~]:JJ lit ~At -¥- -16~ *14-~1i,~JtA~UttJ4~~ f iZ16~JiL~~t1* ' 
..:J;L R -l~ m· -ili~ -to .>W-J- -cA. ;\... qq -:t 11.1: 1.1, --I-, .tAo ~i!V ~ 
'7 J.~ 110) ~ lR- 1~ .:t'J 11~ b. ~ ;J- ,.'lG I:l'J ]:/1 Rb'l if,; 8 ' 

&~f,~~&;f~?Jilit f~1~~ raj {*{~ :ktt1* 0 

[QJ *16 1& l ;F1. hJt 1£ t ,(; 1k l= ~ )t 1i, ~5L t~ itt htf 1£ G 1f +ii if- 8\) ,~£ 

,~ , Jt G ~lf JA [QJ HAZUS 99 -tJ:tt 8\} *;f~&;f~ fJi ' r1fJ ~f T 1:; /~' 161&;}~ 

:k ~t1* ~ fft.(Taiwan Earthquake Loss Estimation System ' f~ f~ TELES) , 

~~iZ*~~~1&~:kW~~JiL~~~~~m o ~~~G.~fi.!m~ 

ittAt J4 f\. raj ~~;f~ 8\}161& f~ )t -f-;f~ , *0 t * )t ~ fi.! ~ t 1(; 1* ~ fi.! ~ ~ ~~, 

~.;r.. ' #%; rp itiAt htf;Jtt 16l& X ~ fjJ ;fit t t;t ~ ~~ rp fjJ )t ~ raj ,Jt t~ * ; ~ ai­
rnliS;;t~%~~JiL~W~~~,mMhtf~~rp~~~.A~~~. 
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~~.'~k~*tt~~~~~£~~~~Mtt~~~~~~~~~ 

]:~JR~tt1tni* 0 IlG9~ , TELES **{l0-4~* ~;}~tt1tE~J/J~5 0 1& 

~'~0-4~~~~~~~~0-~~H~r0-4~*~~~h~~a 

im5~~-t£or1TU-h1fJtJ tt-t-tf ,TELES *w~iH-;};1Uf1 ':f'Jfflt~tt-t-#JT 

~yt~E~~~ 2,484 &~'i!/~4~*tfoj~ jf~+' 1G;&~'i!~*mit~~5h 

tt1t~im 5~;}~~;f ~h1fJt~ § 0 

*#-t-~~h1f~r0-4~*~~~M~~~~~ttJ ,~~~~ 

tf~a.~~~~~~~~#~~'~~~~-*M~~1G;&0-4~ 

*~~~g~~~~~'#~~*0-4~~~~4~~~(~*~*~ 

~~MM~*Ri!4~~*)'~~or~~~~~~ o 

~~~~0-4~*~.~}'M.~A~~~##~.'ffl*. 

~~~~#~~~~~~~'~##.-&~*f~H#~~~~h 

H-1t ' J!IJ PlT '.t yt ~ ~ jf *'+ p\J Z-JftA '.t -k 8i- M~K 0 ~ {or ~JL~ J1:.1:.~::t ~ 

E~~* ' ~ ~~lf-1~f~A1! ' e.fift, *;}~ jlJ 1G1l~ ni;f14"t~tt jf*'+~~tt 0 

~ IlG' *tt -t-;}*ffl TELES ~ fo.!t.~1T ~ )l(Jt~JL;f~j~' 3t4 ffl /~4J.,~~ r 0­

4~ * mit ~ ~5h tt1t aim 5~ ~-t£ or 1T't1.h1f Jt J tt -t- PlT1t!Uz ~ ~ J!t.1t. ~ 

~* mit~ ~5h tt1t;f~A ' It ~~' ~ ~i!~JiIJ~* mit~ ~ ;}jH1. db ,tt~ ~ 

.~ o ~h1f~r0-4~*~~~M~~~~~ttJ 'M%TEllSe.~ 

~ E~ :l:t!? ~ 11. ~Jt ~ ±;l:1i~1t. iiji ~ ~Jt JiIJ * )l( 't ~i}"* l *'+ ' ~l- a e. 1G ;& E~ 5~ 

:l:t!?~:f0 ± Ji iR 1t.:f~ t- ~it 1t;f~ A ' ~ ffl TELES *Jtt.::x :l:jUJL;f~j~;fO:f~ t- A 

~~~'t&~#~~~,3t~%~K~~~i!0-4~*~~~~~. 

jf#,*,~~~~tf~a.~~~~~~~~#fflm~~~~~M1& 

A~*~~&.~~'~~~~~~~ili~%~.'~~~~~~M 

1& A:l:t!?*;ba ~& jf )~Il ~;f§ 11- ~ f7t ~ ~~;f~j~:l:t!?~ .14- ~ ~ ~~ ~tt ' ~ /~ 
q,q ~ "J]. 1..1.. 1J? ~D 4- -p>- -IH. ;:~ ':}:I r;t -t!;S 1fa 8 -;;T.£.I:: .J.,I--, ~ m, 1J? ~D >~ l...l-- j(:I:- II!. lj:f. Jlt: ~~~ 4­
l"ft 1"FoJ ~ J-~,If<- 1Yl 7'.. 'T~ 1M:. ~ 'I 'T J-'f-1o~ -'i"- JOC "J fJb t:J'J 116) ~ ,If<- 1J't ;'; ', 'I -0 , " 13 /f'.. '1/ , /.'& '?it: -J,"-­

~~fflo 
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~~.'~k~*tt~~~~~£~~~~Mtt~~~~~~~~~ 

]:~JR~tt1tni* 0 IlG9~ , TELES **{l0-4~* ~;}~tt1tE~J/J~5 0 1& 

~'~0-4~~~~~~~~0-~~H~r0-4~*~~~h~~a 

im5~~-t£or1TU-h1fJtJ tt-t-tf ,TELES *w~iH-;};1Uf1 ':f'Jfflt~tt-t-#JT 

~yt~E~~~ 2,484 &~'i!/~4~*tfoj~ jf~+' 1G;&~'i!~*mit~~5h 

tt1t~im 5~;}~~;f ~h1fJt~ § 0 

*#-t-~~h1f~r0-4~*~~~M~~~~~ttJ ,~~~~ 

tf~a.~~~~~~~~#~~'~~~~-*M~~1G;&0-4~ 

*~~~g~~~~~'#~~*0-4~~~~4~~~(~*~*~ 

~~MM~*Ri!4~~*)'~~or~~~~~~ o 

~~~~0-4~*~.~}'M.~A~~~##~.'ffl*. 

~~~~#~~~~~~~'~##.-&~*f~H#~~~~h 

H-1t ' J!IJ PlT '.t yt ~ ~ jf *'+ p\J Z-JftA '.t -k 8i- M~K 0 ~ {or ~JL~ J1:.1:.~::t ~ 

E~~* ' ~ ~~lf-1~f~A1! ' e.fift, *;}~ jlJ 1G1l~ ni;f14"t~tt jf*'+~~tt 0 

~ IlG' *tt -t-;}*ffl TELES ~ fo.!t.~1T ~ )l(Jt~JL;f~j~' 3t4 ffl /~4J.,~~ r 0­

4~ * mit ~ ~5h tt1t aim 5~ ~-t£ or 1T't1.h1f Jt J tt -t- PlT1t!Uz ~ ~ J!t.1t. ~ 

~* mit~ ~5h tt1t;f~A ' It ~~' ~ ~i!~JiIJ~* mit~ ~ ;}jH1. db ,tt~ ~ 

.~ o ~h1f~r0-4~*~~~M~~~~~ttJ 'M%TEllSe.~ 

~ E~ :l:t!? ~ 11. ~Jt ~ ±;l:1i~1t. iiji ~ ~Jt JiIJ * )l( 't ~i}"* l *'+ ' ~l- a e. 1G ;& E~ 5~ 

:l:t!?~:f0 ± Ji iR 1t.:f~ t- ~it 1t;f~ A ' ~ ffl TELES *Jtt.::x :l:jUJL;f~j~;fO:f~ t- A 

~~~'t&~#~~~,3t~%~K~~~i!0-4~*~~~~~. 

jf#,*,~~~~tf~a.~~~~~~~~#fflm~~~~~M1& 

A~*~~&.~~'~~~~~~~ili~%~.'~~~~~~M 

1& A:l:t!?*;ba ~& jf )~Il ~;f§ 11- ~ f7t ~ ~~;f~j~:l:t!?~ .14- ~ ~ ~~ ~tt ' ~ /~ 
q,q ~ "J]. 1..1.. 1J? ~D 4- -p>- -IH. ;:~ ':}:I r;t -t!;S 1fa 8 -;;T.£.I:: .J.,I--, ~ m, 1J? ~D >~ l...l-- j(:I:- II!. lj:f. Jlt: ~~~ 4­
l"ft 1"FoJ ~ J-~,If<- 1Yl 7'.. 'T~ 1M:. ~ 'I 'T J-'f-1o~ -'i"- JOC "J fJb t:J'J 116) ~ ,If<- 1J't ;'; ', 'I -0 , " 13 /f'.. '1/ , /.'& '?it: -J,"-­

~~fflo 
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~~%~*£*W#·~M&~~~.~MJ tlo~t~~~*~~ 

i!1T J]t t~t~ ~ , ~ 8i- -t Wf ~ t A h ~ 0 ~1~*ag £ *~ *'+ Jf yi ~ $4-;f~ 

k·~*~~~~tl~~#*.~~k'~&~~~~~A~~AA~' 

fS] 8i- J]t t~t~ ~ PIT 1-t-~£ *~ *'+ . ~ M& ;f~ ~1t~ ii tit' t~ [& 1~*1f l£ ~ 

ttl ~ Ht.(TBMS)J]t:1f ~ *'+1tt t;t, 1t;f~k a mit ~;f§ ~ij /~ ,t1J!IJ.t~ -fi-&~* ~t. 

1t*.~M~~I·±~~[&·~~~~·M~%A·~*%~~~ 

1t- ' ~ 1]IJ tt ~1@] 1]1J{~ *ag ~ ;f~ 'ri Rh ,tt :tit a 

*~$~mrnliS~~i!ff~~~~~~#~'~~~~.#~ 

mT or tiE. ~r- !t ~t~*-~ fj) • ± 1M i& 1G~~ !t ;f~ +-~~ N3; . ~ AW rff' ~11 J 

ft~*-~~~,~~m~~ ~~tlRh~i!H~nM~~~ .~~~' 

~Mtt~~~#~~~~*~A~~~ o *~ . ~m0~~~r0~ 

~*~~~h~~&~~~ttorff~~~J~.M~~~~*~~W 

1t ;f~ A ' ~~ I /2'-~~,~ ~~' " ~~1~*~ MhE;f~ ~ mit :i' tt1t ,i ,ti J,- *'+ 

Jf ' i§ nij ag 1~*£ *W*4 ~~ ~~ 7J A " ~ *'+ Jf ~ I 1& f% $4-~* ' fJ. & 

~~ J]t :1f TBMS ~ *,+;fr~ 1iL a{J i§ JL ~t, ~~ ,tt 7T5 ' ~ - tft El~ ~*t~ A ~ ~ 
~'~~*~~~~~A~tt~~~'£~~~#~~*~~~h~ 
!f!-5 ~f!" • ~ ~lJ. ~o ~ cu.: .... E.£iI. ,~ /- 4- ak J ~\J< ;~: /,I, ~t 1f ,'t;, :[0.£iI. - r.k h;lj , ElIJ ~, ' i ~" 
17,/ T irfiJ ~ 1~ 0 rJA.~, " • 1!'!! 1T 7":... >-:i....1J'l<; 4'-- \:j'J a -:rrIJIL.IJ'£". 7G .f~P' X of ".IE oJL 

~~~~~o~~'*~.~~0~~*~.~M~~W~*tt,~ 

aiG % ~ I t~~ ;f~ ~;f~ 4Q. ~ *'+ Jf ' ~ {eYe ~ • ~;fA- " 1{11 7J A ~~ ftA ;f~ ~ 

W~~~M*'~&W~M*~~m~~~'#~~~~*~A~K 
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~ :K tft 5JtA~ 4Q ~r f!c i~tt ttS J& EJ~ J& 5&, -*- $t ' ~ ttS ttS ~: 11} 14 :fa ~ ;f'l- Jt 

i~ ibJ i~ ·t1- ' tit 1t ttS :t or JJS iJ I~ EJ~ :K ~ fJt i~;;fo ;f-~ tf.J A E~ :it 5J¥, -*- tt ~0 

i'- ttS J& fJti~ , ~*1iL I,ll ~&; 57R Ji ' ~t!t 8~ M~:C& ~~ jj; lfYT " WJ i~ ·t1- ' 

~ ~M #~~i'-~~ft~ 'M~~~' ~"~AA ~'~Ji~~Ji* o 

~ ttS ttS t 1} 14 0J Z. ~ ±:it ~~ )]11 ' i~ 1G~ 0. ;f'l- Ji;;fo ttS T 7j(.1iL 57R Ji *j­

#o~~~~~ft~.~or~i'--M~m~'~*'*R'Vm'~ 

T f.it ± 'i" f"t ¥- ;;fll m ;i #Jf EJ~ tt1ti~ i\;;fo ,~& -i- ·tJt ist jE EJ~ ;f- iIT -*- tt ' 't e.0 

~o jl{ ~M, ;j:- tt EJ~ ttS At ~t ± B~ , or tit1t ttS J[ iJ If5z. EJ~ :K %~1} * ' 1~ % ' 1~-c 
3xA~ ~ EJ~ tt ; ;;fa ;f-~ 0 

~ tt1t f; ?Jt ttS (& ttS 'k~ ;1} -if EJ~ J!t M-~ or JJS iJ I f5z. EJ~ :K ~tt;;fo 1~ ~ , l@ * 
;f'4 *~ ~ iY 7/'- R, l@ 87 iJO- iJ J 1! ~ rn EJ~ ttS J: 1~ ~ tt1t * ,Yt. HAZUS ' ji;j:­

~~;f-{IT5tft;f'l-~~i~' 7/'- 89 iJO-Jt!&~-$*±1GttSj;:1~~tt1t*,~ft 

HAZ-Taiwan 0 ~ ~ ril1~m 'ff; -,t<.;;fo rJJ JJs EJ~ JtW j]O , ji~ ; ~it tl EJ~1t;fH1- ' 

l@ *ttS J& ~;f'l-,bJf Jt cp ,(; ~ -+ ~1t if,lf -1\ E~ J: :K tft 5JLi~ fQ -,tH ' f~~~ 
1fL1iL *-~*1i'-;;fo ~*tt iJO- EJ~ ~ h ' § ~:J TELES EJ~ -,tH ~ i~;;fo ;f-{IT rJJ JJs 

e. A f5z. ~t J& ~1l 0 

2.1 	 TELES ~*J4:~~ 

rnllS -*-~ HAWS~;f-#~~~~ft'~;)#~~A~or;}~ 

:K %~1}*;} {IT {~ jll ' ~;f'l- ,~t i~ ibJ 1~ ~ tt1t i~ jll ' ttS J: iJ j f5z. -=-::j: :K %tt 

1ti~ JJi ' :fo;f± ~J~ i%' 1~ ~tt1t i~ Jll ¥- Uf11 2. I ) 0 ~ ~i~ j1l1-t. tt1t EJ~ 1tt ~ 
5l or ffij ;} ~ %- f-1f§J ::j: i~ jll ' ~ ~c ~ ;f- {IT 5tfL;f'l-;;fo -,t H ~ i~ 1~ ~~ i~ jJi1 G "t~ 

tt .If. ;t *- -')f J)t 0 mI@j 2. I cp -Z... 5tfL;f'l- 11- 5t or ~o ~i~ jJi M1~ ~c {EI ~~ , .1..;t {~ 

jll WJ tf.J ill j- ¥!-~ T ;t i~ jll WJ *~ A j- 7J;+ TELES ~~ ibJ 14 ~~ ;f'l- i\ t~ -r t~0 

#; , f]c, % .1..1/i{~ j1l1 G"t~ tt .If.;t , *fi!J;Q~ *- *- JtW no #Jf E~ ;f- {IT i~ jll 9X, ~ if,lf 

~5t* EJ~ rJJ JJs 
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ili.1: ~~~~ 5i-;f!f 

I ~Jt~1;fi : 

1. 	 :1:tI? hK X. ~ ~1} ~ )} ~lT : fJt 1;~ J-A ~t £ 11 P.:, ~+~f1* JP-1iL ; %-~}: J:~ § -tr ~~ 
*~11 P.:, ~ I J' ~f1* JP-1iL ' ~ IJ -m; -t- j] 91' I1i A § -tr ~~ *~ 'it *4 0 

2. 	 - ~~~~ ~bJ -t~ ~ ~1t1* : e?. -% - ~~~* ~bJ ,~t *14 ~ Me. EI-J -t~ ~ ~f1* ' 1iii 
~~~~~~&tt~~~~~EI-J~~3~o 

i~$~';f;JX-5J\.*1T r-i ~*i{1IJ 
.I.n.#; ~4bJ~~ ~ tf{ii 

! I ~~ I -lll 
l -~~ ~~~~ [ ~~~~J [ ~~~~J 

~10 1 fUf.}-=-::j: ~~ .t.4ii±--t-,~&~.t~ tk 

dJ 1J 1• • + • 
*-~ I,.1<#1-' lA.~ 1I;-c I I ~*i!!.ffl ll .t.;ft~~~.tA fk I 

Ir.'l4Htal-4A!I<. 

6. ~±1t,~.¥.i~-t~~: -~~~*~bJ-t~~PtTiJl~zA.~1~-c~f1*' #.m)}p.:, EI 

M'aM&ffia~~~&z~-c;~~~~~~_-m;*i3~~ o 

PtT~Jlj:1:t!?~ x.~~1}~)}~lT e?-%:1:t!?.*-:tfIJ5iJit-tt(~o PGA' PGV, -& 
jji jl~JtJH~ flo 1!Ji ~ )80 ~1t 1* ' J:~ & .±. :1:t i~1t ' w;m ~~"f ~ fIJ iJ I~ z:1:t!? 

*-~~~~iEI-J3~o~AEI-J:t~~.e?.-%~:t~~,:t~~I,:t 

~~Ji'~~~M~&~fIJ~"fEI-J#tl'~."f~tle?.-%~"f~.' 
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~~~~'~M~~~'*&~~&~o~~~W~#~~~±~~ 

1711 ' i~1t..w. ~ f£ &;fo it!:. T 7j(1ft i*& ~ jf ¥I­ a 

it!:. Jlt fJtA~1\* tfG £ *' ~t 80 ;k /1" , is ri!1* ffl 80 fJ~.A~ It ~ rFiJ 11 ~ MEi0 
-it1A *- 1m 1! M- i~~ a § R:J fi '*" it ffl EJ0 It '* 11 rg f\ fJt {~;f0 ~ ~E fJtA~ ~ 

f1 a ~*wU~~~i~~ l f£ {§ n~,bjf- it or ~o : ~ MEi0 ~ ffl '*" ·:J;fE. ~ MEi0 fJt{~ 
It~ , lL~1i *~1tU. a ,g:~0 rg f\fJt{~fi:l&%:f~1t~i~[&zi~*~f!J 
5~& ' p.~rFiJ*~EfJt{~fi:l&%~:f~1t±tli~1t.Ei0ortfG,t:i a TELES ~Ht.~ 

A ai- Ht. - ~* ffl rg f\ fJt{~ Ei0 It ~ , 1§. ~ -g~ Mai-1* 11 pg f\ fJt{~;fO ~ ~E fJt{~ 

80 itw. ' 1-). ~ ~~ M)};fIT {~ A Ei0 -m; /-J(. a rg f\ fJt {~;f0 ~ ~E fJ~A~ EJ0 -tt ~~1«­
Wu et a\. (2001 ) fIT ~ 80 -tt~~ A : 

ML ==4.5331nM,v -2.091 ......... ..... ..... ............ ...... ................... ..... (2-1) 


* 0/ M L ;fo M w fJ 17 IJ1\ * pg f\ fJt {~;f0 :tt ~E fJt {~ , *3& ffl r~ [t] fJ Jill 1.1.; 

5.0::::;ML::::;7.1~4.8::::;Mw::::;7.6 a 

;~ /- "ffi- «( l:U-:O -!.~ -IE:>' hI-, 1/i _ .r_ ~l!!t *- ~il- r- -!,~ -Ito.>. 1.1.. "c, • .t.J-, ,,'f,->:J;!; L"'1. -<It!.- ~ 4 
-'-e -iT JPZ :z J-}L 1/l.J-r~ 11Y<. t:J'J ?f7 ?Y "-YiA ~ 0)(.. k- -r~ 11Y<. J-1CJ JPZ t=l".) M- lI,T, ~ CJi:x-- ' e a 

~~~±EJ08~,~M,~~~~,~~~I,.~~&,~f!J~M 

Ei01ft I ' ~Ji FffJ ~ Ei0 * & ' jj ~ ;f0 !tM- Jt ~ Ei01~Ji ~ , ~& ~ TELES ora 

;~ / - hI-, .cr- 'J;!; -!.~ -V --l--- r.h /'-- 'h. pI- r;n- 'J;!; "e ,if,. 'J;!; -+ X-. "r,- 'f,!; fr.fc -;fif; -:-.r e JrOJ-'-il­
-'-e -iT t:J'J K'Z lIlT, -r~ ~,,/'-. 3:-X- J7 ~ ""0 ~ li,T' ' .~l'-- -*. li,T' /f0 IE-J -*. i;:r, ~ --=- -r~ , IJl' v-PlfX a)(.. 

1~ :l fIT ~'~t Ei0 tfG £ ill ,W,!} , ott ~ ~ ~ 9Hl ~ a * 0/ ' ~ J.t 1!t~ 1~ • ai- ' 

~* ffl ,W,!} :,i ~&A~ Az {~4~ 1~~ ( Ijf ~P ~MFffJ t~ 111-). -1@l ,W,!} Ei01ft Ji it~ ~ ~~ 

1\*)or 1-). 1~ ilJ %I£ Ei0 iii1r;z Jt *- a is k;k fJt{~ 1~.~t± ai- ' * tt}}[ Ei0 ~ 
M~~*&tttt*~a+~£,~~~ffl~~~~.tttt~~~lhl 

~.~.Jt~~zMEJ0~~~.'1!~~~lhl*~*.&, ~R~ 
->-0 hI-, <if? «( l:U- '0 -!.~ -IE:>' i:l:- ~ "'~ '/ --r. --tL- ~ --l--- -I-_I'l -!.~ 1.1. "T;- a* /.;!:l -1-:-" I+l I"e <if? 'J;!; =:1-: 
a~ t:J'J -*. :z J-}L 1/l.J-r~ 11Y<. ,"0 7J'-- a r'l 1-A ~"-'7 I.'f!.' /'-. T'lG-r~ J-1CJ Kz -:r ' ;:;T!..1*!TJ ,~l'-- * lI,T' .;!)(, 

*~~~~AZ~.~.~#~~lhlMz~~~~ o ~ffl~ffl.~ 

~AEJ0~~&~M'#~~~~~~M*fJ#,~.~~~~~~~ 

i'~ ;k Ei0 t) ~ '~:i a 

~~~~A~M~~ffl-m;.~*.11:~.~~,.~~I~. 
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~ fJU~ M J-A'& ~~ rlfj *,-J. -k Ji L ($1iL km) s~ :it -$ MH~: i.b (1# i*;f.fJ ' 2009) : 

L = exp(1.5483 . M - 6.8251) .......................................................... (2-2) 

TELES ~ ft.ftH~. m1-' fo.JtAitHl i6* ~ f/; 7~ Ji a~:;Q ii;- , 1,1 7l:t11 m~i~1t 

fJt;f~:ta liE. ~1l *~ nru ~ '$.. f/; 7~ Ji *- ;~it ' te;t 1* -t±. ~1f i~~ 11k 14- T a~ ~ f/; 7~ 

Ji ; -M-:t 11 m~i~ ~ ~ i~~ ~t ~Ji!:ta '$.. f/; 7~ Ji ~ l!l -t- ' i!.iT J:~ iJt?it~ 11} jE 0 

§ R ~ 80 ~~ , rf ~ fA. t.1oJ z 7~ i~f/;wUMtt ~ G-t±. i:i ?i5' -k {t ~ 8 ii-g~ 

§~~~~~,~~~~~+~.~~~~~~~o~~~'$..LU~ 

Jt rf I~ G 7t A pIT ~ § ~ J:~ 7~ 1t je.J~ a~ f3t J!. ;f~ jE , Ji ,~~ ~ ~ft tt )j- {IT ' ~i 

~~m~i:i~~~~~*1tf/;~Ji~.~~~#o 

f&- Jt ;f~ Jtt it!? '$. z J{{ ~ff!, ~ it1t ' OJ J-A :t11 m~ Ji ~ ;~ it 4it 1* i~*- '$.. 

Ji o ~Ji~~#k-t±.~~~~~~T''$..~~Ji~~.~~~~M~ 

A,-~~~i.b~'$..m~,J{{~*Ji~~~MM~~'$.~z~~*+ 

~.~~.o~~~~~~.~~~'$..m~ffl~Az~~~~.f/;~ 

Ji~~$~~~~,~~*~~.~~~Jt~~~~~f#tl,~~ 

'$. f/; 7~ Ji *-itH~ m~ ~ ~ :l&*- ;~# ;f..tt~ H~ mr~ x.11~ ~ 1t1t i:i ~*,0 

i~~ Jft. ~ a~ i~ J{{ je.i~ pIT 11 a~ kt Ji ~ i~it )j- {IT jt *-U~ x.13~ ~ , 2002) , ~ 

3@j~ A OJ *- i.b : 

PGA = 0.0036944· eJ7537666M . [R + 0.1221955· eO ,783J 508M r ,0564446 ... (2-3) 

~ rf M i.b rg t\fJt;f~ , R i.b J:~,tJt ~ ~~;,y. a~ liE.~ll( ~ 1iL km) , ~a ~ 8}j ~JU~Jr~ 

~ f/; ~ J)t t. ' j!ll R OJ H~. mJ:~ J:Jt R-~ Jt 1"t ~ ~ jli liE. ~1l -!!..:f§ Jt,t~~ fJt0 

;f~ , J{{ ~ 1ft it " ~ ~ff!, ~* Ji ' '$.. ~ff!" 1f5 A ~ j- 7ft ' ~p OJ 4it1*~ Jt ~ ,t~ ~ ;6­
~ a~ '$.. f/; 7~ Ji *" it 0 

~~J{{~~;6-~~~~*~*,~*-~~~Ji~~~hl~4~ 

~ , ~ 11} jE 1,~ • ~ ± ,tt ~Ji! J]11 :to '$.. f/; 7~ & ~ nN ' .;c ~Jt -1# /10 ~ Af J.t 0 
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H AZ U S ~i- t~ t.J:. i~5t ~ ~ A ' B ' C ' D ~ E ~ 1i. tR~ , It1~Lt~ l-Y- B tR~ t~ l:.J:. 

8~J !itA1% +It ~ 1.0 (RMS, 1997) TELES ~~!t. El R~di- ~ /~ l:tl:!.l& ElJ ±tla 

)}tR~ , tl::J '~~' HAZUS ~~ B' C 'D ~-=-tR~ ; ~;?'2'~ :H:,~l:tl:!..g~~ , *~L 

% I&. ifJf 81 ;ryt j: t~ t t Nt t[ , ~i- -<- j.m ~~ ~ j c - 1& ' ~ j c -=- l& ' ~ j c -=- l& 

;fa ~ jc E9 l& 0 !til J:t ' TELES ~ #It, 81 ~ 5t~ l:tl:!.l& ± tl ~tR~ -lta ~ 2.2 PIT 7G ' 

#:1f-1::;fi' B' C' D ~-=-tR~l:tl:!.~l-Y-&.~jc-'"'-'E9l&81 PGA l:~t.J:.11}JE.Bh 

f)J( -Y,o [:1) ~ . J PIT 7G ( it i~ ~fJ ' 2005) -lto !~C ' 1«' R;J i!~& *- iAit -0- A --ti 1t l:tl:!.a 

*- $. & -<-1&' ) ~p or 3RL *~ ~ 81.l:~ l:.J:.11} JE.1~ tt f), ~i 1~ Jt )f 81l:tl:!.*- JR & a 

1 ' 2 ' 3 : ~1t ' tf ~ , 
;fO .fkj]~ ;t~ :M 

4 " 5 ' 6 ' 7 : ii:it. ­ r& ' 
..::.. r& ' -=- r& ;fO 1m r& 

• 1 (1 045)
!J 2 (2865) 

• 3 (2476) 

• 4 (254)o 5 (383) 
o 6 (314) 

• 7 (148) 

Tract by SoliType 

GM A pll~callon FGA fOf Sew] Types 1 2 ana 3 GM Ampltft calion: PGA for Soil Types 4. 5. 6 and 7 

'I / 

0) 

06· 

§! :§ 
.( .r.'" .., 
"­ "­" 

0 ·' 

0'[ 

0 1  
0  0, 

08 

0.6 

0.4 

45 7 
0.2 0.4 06 0.8 

PGA, (g) 
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tB jj~ f~ ljZ pg .gr S~ )'fi fh ' 1~ :fi- S~ ;fEZ:l:JiL f& fJiL PaJ !l;f§ 41­
~f f;' r;t;fEZ :l:JiL ;fEZ fJiL *ht s:J -fs 1ft ifJ II si-' :;1;; ?:t *}~A;t 11- i1i10 

{l s:J * ;G ~ ~!- if\- X E* ;G Ml -Mi; ~t ::t 
-Jtj si- ' Ftr or ~E.1± §# raj );Bl ~~ i1i1 *¥ jjt E-k s~ , 1i1K F1t :iJi. f~*5~ 

~ 0 i~Ai ~ ~ i~ ~fJ PIT i) I f~ s~ f~ ~It A; 1i'f±f~ 'A.g~)} s~ 

~~~~~~~ ~~o-~~ ~M~~ ~~ ~; 

18 tB i:- ~J!IJ 80 /J A /F M ' :l:~ ~i /F M 80 ;t ~ 0 § ~;J .l f.{ t!( 

~fflM;t~A;~~~~'~~~ &~.~~~M~* ~~ 

i}] ~~ 1~ ; 18 :l:~:Ii- ~bj3:.r * ~ IJ Y 1~ ~f ~l?- fJt tii ilJ ;t , ~ ~ ~~ f~ jji 

M~~i~~W ~'A~~~~~ o*~~ 

~~ ~~~;t M ~'ff4~~~ ~~ 


ifJ i " tA &. * ;G 5~ Ji ~ ; ~:.j: , ~ i~ ,~ ri81~IJ Nt 1li s~J ± ,;4,  

f7~ XflU£: ifJ 'lTD iIJ s0 ;f.{& t:J- POD *- ~ 


f~AJt Wells and Coppersmith (l994)s!Jh1t1E1K*' ;fL~~ Httti@ /Ji-\

** ~~~ ~M~~~Ji"~~~~'~&.~*~*~~ M 
~~ 1~, ; Ji ltz lM ;f ~ ,t& 5i- Sii~ (iE ;f" it. 3X. -f- f;' ~),)} hlJ ~ /F M s!J 

J.@L~\ff 0 A or1# $-~ 0 TELES 1«. ~;j* ffl T A41- 1* ;f FJfJ %~ 8:t s!] ~ 
A:h~,tz itr~ 3t D (~1fL : ~~ JZ.) 

1.03j\{, - 7.03 +3f} ;f  

0.29lvfll - 1.84 it.  
., , , ...... , ,,. , ,.. . ... ,,. (2 -4 ) log D = 

0.89Al", - 5 iL 

0.82 - 5.46 
1\' 

~J l~~ F1t 1li 80 

~ , p~ lTD ~r *­ M 

~ -+ 0 ~ l~L ' *tt 
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PGD = 0.125 . D . exp(-2dj I d\r) ................................................. (2-5)  

* cf D ib 1«' JC\ (1 --t)PfT.:iit 1i <..lii,ff;t rftJ ~~ 8\1 ~*t~~ 1{}Jn i ' dj ib J~ J.J:.jIJ 

tt ~ ~&~8!J~3ilii£~ft' d\r ib!# ~ *'T~-g08\1;3iZJi 0 ill JC\(2-5)Of*0 PGD £{§ 

it~J}[tjgLA ; Jit~ ~ fJtt?~/l,8i- ' ~18t~~~*1{}i/J ill, , ~(Ai!~~ 

-,1'r~ 0 

'it -J;jUfj 00 :f.t ~&-;f~ JC\ 8i- ' ® :FJf /Ja ~ ;t 00 <.. -fz Ji ' t. Ji ' k foJ :fO 1~Ji f-9 

~ WMl ' Of 1* *IJ )]IJ J~ t.J:.1iL jj~ lM fi~ 8\1 L ~ ~ T 1Ji 0 1n -t1 ~ ;t 1{} In PfT '] I~ 
~PGD&*~~i!~'~~hl~~;t~Lfi~T1Ji~~'~~~Moo 

8\11·Ji f-9 a ~ ~ru 4- f~ :fa f F )j- )] IJ ib J~ t.J:.1iL ~L 1Ji :fo T 1Ji 8\1 ~ftJ 1l{~it ' Jt0 

Of~~: 

fF = abs(a) I I80 .......................................................................... (2-6)  

fff = I - f~ ................................................................................... (2-7)  

* cf ~;t 00 8\1 Mj f-9 a 0, Ji ~ Jf-1iL ' 1l'-jj~ - 90 Ji:fO 90 Ji<.. raJ PGD Of ~0 

ibTJC\: 

= {0.25. ff-{ .D· exp[-d I(d,! . ff'!)] J~t.J:.1iL~L1Ji
PGD .......... (2-8) 

0.25· fF . D . exp[-d I(d\r . fF)] J~ t.J:.1iL~ T:JM: 

*cfd~~hl£~;t~~00~~M~.o~921~~~~,~*~~ 

litfT ~ L 8!J .w,cS £ lillr MhK ~ 00 8!J ~ 3ili i£ ~ft ib ~ , lbc, 8i-~ ~ * 8\1 PGD .:iit 1i 

11L ill JC\ (.2 -()) £ (.2 -X) Of *0 , f;f-~ f~t 1{ ;&, PfT '] I ~ 8\1 PGD 44- 'r'l iR~ 1~ 7[- , 'it0 

~M 00 8!J 1~Ji f-9 ~ I J, 8i- ' ~ML fi:fa T 1Ji X ~t In 8\1 ~£ Ji it -* ~ * ' Ji ~ 

(Ai! ~ 8fHf~ ~ M 0 /¥lIT ML fi 8!J PGD ~ (Ai! ~ -'1 11, , mJ /¥lIT At T tl:i 8\1 PGD 

~~~~o*~,~~~~JC\M~m<..PGD~~JC\Of~ib~Atoo<..AA 

f-9 ~ 90 Ji ' ~At !.~t 1iL jj~ !# ~ *' <.. T~ -g0 8i- 8!J 44-171J 0 
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2.2.4 ±'JliR1t.-tf#i 

4 5~ ,N 16 11 ffl T J~ ;-;Jz W-}J ;fa ±. 

aj t: -t- I!l -;~ ; $- cf ' ±. 1ti]l j~5l ±. ,:G,rf SCJ ± .t-I!l -J; z -- 18 £80 

1f2' ~J~ ~ Z ±. 171f(J ;fa tt H41~ '[1- sj *'[1- Hi A ' t:J,. 1-1;fEl ~~ sj hfT 

x ~ it 1ft + J6 ~ s:J I~1t ;T} R5 t'f1t ,~~} .tAt ffl IIJ A;~ [1]16 ~ S:J K 
tt1t 0 ~iJii~!l:c ' TEljES P!T1tffls(Jl:;fif.1i!? YfH4 ' %~17p'; I ~ 

tfJ:t~ 1& FfJ JiL*- ' ~~J1iJ 11,000 1LiL iJ sj ;T+' ffl ;7~1~~t ±. iJk 1t4t&\ ~~ 

)]11 sj Jt ;fo 0- ~ 1;- i} , Jti~ 1t 4i &\ ~~ )]IJ 4 ~ f&] 16 }JLt}{, 16 T 

71<-1iL;fa 16 --tz ~ A ho :it Ji T ' ± :l:lL~1t ;1i- R5 i§ it PI S(J 1t ' t:J,. jJt t t 1@ 

aj 7J i} -'},A~ ~ 1t 4i &\ )]11 ~-/F f&] 11;fdt -f aj I~1t ~~ ¥ ' t:J,. &. - ~ 11~1t 

§ ~;J Jl ~z1t ffl aj ± :l:JL1~ 1t ;1i- R5 tt1t 1;- it- ' .~ -f ;z £8 i{~1t JJt J~ z $; 

1§ljtfoj 4' fBG%:r pg ti\·~1:1& ' Ptf ~Pi J.f ±: sj ,ift,~ IL> A ' 1t ffl z JJt16ti\/wi 

sj $-it ~* SPT-N .. CPT- q)¥a fJ ,Ai.. :it T< :'ft £81f2' SPT-N i} it0 

*+ sj 1£ ~'r1-11 ~ , it SPT-N ~t.tfb 

l5f1. kJf 3t cf ,(; I ~ @~UJk1 t ;~~ R5 

~ 11 &. tt1t 1;- ii-zhfT JE J % ~ it 
SPT -N .fb ;t~ , 51 )]11 JZ Seed .. Tokimatsu ~ Y oshimi ;} .. #Ji E:! 

;f;.l!4Mh W-(NJRA)i} , 11 P.; ± ;~1t II'j,+' ;7J........ 

Iwasaki :'ft A~~ IIJ ±~ ~*& 8l:f:~ ,t,z ±: t:J,. ~*&ho;fti i} *- tt1t * 
1L !t1lt s'~ ;~1 t;T} R5 ' 1r ep t:J,. ,'Jk 1 t;T} R5 i§ it p{ *- *- ;l~ :Jt - 1L sj 11~ 

1t1~~5f1fJi 0 Iwasaki :'ftAbC11~t±/~1t~it~Wl~1tajl.t.Jl1&' ~tJJt 
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PI - IS k ;k %rl ~ il~ 1t. ~ .:JF i~ 1t. l Jil:. 8~J ~ 1jl f,,1t ~ Jt ' .tJC ill t).0 

o ~ PI ~ S ' S < PL IS ;fo PI > IS ~~ ~_.r& jf- )]1J1\:fz ~ji1fiL'~1t. ' cf Ii ;'& 1t. " 

:li,&1t. ' t).1t ~ _1.. J1L'& 1t.H-1t a{] 1«itU*:k lVt ~ff ' 200 1) 0 

~)t P,f~ ,'~ 1t. ;1} tiE. i~ :Wt ~ ,,& 1 t.1t ~t ~~ ¥ as 1&J J'f :t ~ it ~ {El M ' 18 -iE ~~ 

1if *r8 t..:® ffl lL ~ l fl- 1jl;fO *1Jt~t 1jl.t-ft: 1: 8~J -tf1t 1] IJ~ ~-rr ' Wi;,& 1 t.1t ± ~Jlk 
¥ it /3.g ,'{1( 1t. ;~'l tiE. i~ tt 8S f?1t 'f1- J1 it ' ~;ij % J'f 8S 1rI -t~ 5- t/~ tt t,,1t,t'l till! it0 

8~J 1~ it ~o 10J t& It aT -~ i! - tv ,b1f 3t § R:J TE L E S /3.g r~~ 1t. ~ iff t~ A ' 1~~-t~0 

PL ;?::: 20 8:t 81 ±- JjL'& 1t. {J~ ¥ ~ I 0 

~ l& ~ Ii~1t. ~i .:t~ #j~ )]IJ ,&It iL {El Th~ ;'& 1t. ~ ifr :§~ it a~J § 8~J ' -~ 7t -tt J} 

pfT1if .:rL-iEtt!? fJvt~ 7.S " ttl::. T 7J<.-1iL I.Sm 8~J11*1t- T ' ~ M PGA -r PfTili 

1t 8S !~ 1A t8~?- {El m~ x:. $)( ~~ :;T- Pr - IS k;k %rl ~ 11k. 1t. ~ .:J Fi'& 1t.l JJl a~J .£0 

-t-~ 1jlt;,1t ' lL PI 1!M&;k _tJ1U{:t 1t. al ~Jlk ¥ M& f{;-J 0 ~ Jc TELES t). PL = IS1t 

~a~t~JL,&1t.8Sr9tt1AitWi-%-~1.:rL8S Pf.1Ai! ]S PfT~tlt8~J PGA fjt~-gt~ 

.:rL as 1-:1- itt no it Ji. 0 ~;,t. ~ f~ PG A l& raj 0J -%-~J.:rL rtJ 4:t 1ft no it Ji.1A ' ~~z 
t8 +3".;k;fJH;IHt ' °Tfk,tt ill 4-t11tnoitJi.·R~ r0J PGA l& raj 8S ~11iH~-JfJ 0 

t8 ~?- a!] 4:t ittno itJi. M& + ' ~:;T- -tt i~<fL M& Z- ~ 1t ± i1~1t. .fyt ~ , ~ !~c 

-oT1«;f It ~ t~ ~ ,,& 1t.~i .:t~ #j~)]IJ ±t~1~,,&1t.~~ #j~ )]IJ 8S ~.:rL 0 TELES ~~ 

4:t 1ftno it Ii +~?- O. IS g as:£1J.:rL!~ ~ "t!i<. ~ "l~1t. ~I~ #j~ 0 MJl[ , :£1J.:rL as 4:t 

ittno itIi ~~?- 0.IS-0.2g" 0.2-0.2Sg' 0.2S-0.3Sg" 0.3S-0.4Sg;fo;k~ O.4Sg 

8t ' ~ )]1J1\$:" ~" " "cf" " "1~" " "t!idI:\";fu" ~"% '~1t.~i&\ ~~)]Il 0 
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J-A ~ :it. :hb.. [& ~ 19~ , * fN ili.%-ilf .JLfl]l~1tAiJi &\ ~JD)IJ ~o IQiJ 1.4 PIT 7G ~a 

tf 5t- )]IJ J-A /f= MeJl e., UL e., , Jr.~ e., , ~ e., , ,~~ e.,;;fo ~~ ji e.,)1\*- t~ r%J ' r%J ' 

8tf ' 1r&;;fo t~-1r& I~1tAji &\ ~Jl a ~ tf 8~ +~ ,w'cS1\ *- ~ ~.JL j- 7lA- , 1 tt 1'-6 Jt 

*)ij~~~/f=~i&'1t8~ i1t .JL a ~3tf * 2-1 PfT9IJ+1~1K ' 5t-)]1J1«A~r%J ' r%J ' 

tf ' 1r&,t~ 1r&;;fof#-/~1t~&\~Jl)]IJ8~ i}t tL1lLI' ~ tB+11.~ 200m' 300m , 

400m ' 600m ' 800m;;fo 1OOOm 8~ 00 ff5 [&.i~ , 5t- )]IJ A% jj~1tt ~ 8~ i&'1t~&\ 

~jii)}ij ~o ~ .g~ 5t- [& .i~ j: 11: ' M t~ :t ;j: [& .i~ ~~~ ~~ -f~ r%J 8~ i~1 t iji &\ ~~ )]IJ a0 

¥ ~o" r%J "/~1t4i&\ [&;;fo" 1r&" i~1tiji&\ t& 8~ £ 1t .g~)-],-- , it~ II r%J "/~1t4i&\ 

[& , * ~* J:c ~Jl.jit 1«' J:c ::;) it- pfT 1-j- ,~t *- ~o fQl 2,:; PfT ~ a ~1~ , ~1- /f= Mi~a 

1t4i&\ [& .i~ 8~ i~1t~&\ ~f! )]IJ LSC ' 1«' ,~R ~ 2-1 PfT 91Jtfd~ r%J ltA~ 1r& 8~ ~ 

~&5t-)]IJJt~ 5, 4, 3, 2;;fo 1 0 *~~ -*-JtZ[&.i~8~i~1t~&\ij;~)]llflIJJt~ 

o a 
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;Ji~ ~IJ7, , ] i1k.1t~~ ~~ 57'1 (LSe) -¥-1~(m) i%i mW; iff mW r& Mt l1 fJ 

~ 0 1000 1.0 +$- 1.3 

if~1~ 1 800 1.6 1.3 ~ 2.2 

1~ 2 600 2.8 2.2 ~ 4.55 

cp 3 400 6.3 4.55 ~ 8.7 

..>­
0 

TO) 4 300 11.1 8.7 ~ 18.05 

if7C ..>­2~ 5 200 25.0 J:...$- 18.05 

;~ 1t~t if( I;}-­ ~ 

• ~Hi 

HAZUS ±*!i~ it tt1t;f~ A ~.;j( r.., it. fJ;f!T ifit*£Jt*t~1f r~ ±*!4i­

'fi ' 1K~ t~ ~ ttl?. r& 1~ 1- ± *! i1k.1t JJL *- 81 ~i &\ Ii. or t8 ~*~ ti(,~ it tt *11 
~ , Jt Wf i1k. 1t ~~ ~~ )]IJ fJ ~if~ ~ , ~ , cp , 1~ , if~ 1~ , ~ ~ ~ 1@J ~ m.. 0 
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--

---- - -

- -

- ~ .i§- ttl:. ~ Z ± tl ;1!Z 1 t ~®. #Jl )]IJ *IJ It i&. ' ~ j/2' ~ ~ ,~1 t ~®. ~~ )]IJ z ttl:. 

r& ~t ±,~ itJjt ~ (i) ~~ +or ill T i<.-tliit : 

P[Lsc 1= * ; iPG 
; = a1.p,,,, ... . ...... .H. (2-9) 

Mil' 

Jt cP p[L SC lPGA = a] k 4 ttl:. ~ 1JU~ 7.5 ' ttl:. T 7](1iL l.5111 8~ ~d7~T ' 11:- f&­

It 8~ PGA 1R z T 1t ± ,~1 t J)t ~'- s~ Nf~'1t-;f~ * ; K Ai ' K\\;fa ~"I Ji- )]IJ iJ ttl:. 

1& fJtt~ fi} it f!J -+ ' ttl:. T 7]( iiL il} it f!J -+;fa -r- r~1t ± ,~1 t J)t ~ 8(] 00 Tt rt 0 

*- 2-2 PIT9IJ' iJJt±J1L~it;f~ *8~Ji-iJf ~iti'fit~1K' ~~ ,~it~®.~Ji)]IJ 

~f- ±,~ itJ)t *- 8~ 11*14~~ * p[Lsc lpGA = a] 7J1~It~rJ! PGA ci ~ £ MH±ff 

01t :fz 2-2 cp 8~ (PGA) ( ;fa 1t ~~ £ Ji- )]1J1\f:z t~ ~Ji ±tl1t ± iR itJ)t ~ 8~ PGA 

f9 ¥ni 1K;fa or R5 i] I f-!z 8~) ~- ~~ i 0 

*- 2-2 HAZUS ~'±':!:li1t1t~~~}j'l zi1t1t1,*14~$.&. 'li-# t-it(~:£ 
~A}t 7.5 .. ~T 7]c.1iL 1.5m) 

(PGA)(P[Lsc I PGA = aJ t~~ "'Ji)]IJ..,~ ~ P,,,I I 1& r~ ~(m) 
-

;f~ ~ 0.09g 0.25 0.309.09a - 0.82 

~ 7.67a - 0.92 0.12g 0.20 0.15rOJ 
-

0.15g 0.10 0.05 6.67a -1.00cP 

0.050.21g 0.025.57a-1.181r& 

0.26g 0.00 4.16a -1.08 0.02t~ir& 

#t, N /A 0.000.000 
-

HAZUS 1~It~.-§-,~1t4i&\ ~Ji)]IJ - ~1t ±,~ itJyt ~ Bi- ' *1{ r~ i ~ttl:. 

1: fJt;f~ , ttl:. T 7]( 1iL ~* Ii;fa PGA ~ nN ' 18 ± :l:1L~1ti]l f!z 80 1~'J ;f~ i ~ I) ~1Ptl:. 

1~ ~Bi-Utl:.~ fJt;f~);fa PGAI( PGA)( 80H='1K~ nt1l 0 K M ;faK II'J-:J-Ti(tt4 : 
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•••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

,\ ! 0.0027 A1 0267 o. 5lv1 + 2.9188 .................. . 10) 

o + O. 5 ..... 11 ) 

lvl ~ 1tl? f~A~' d w 

oKM iR 1tA~i.~ )]11 

Pt~ ITQ I~L 1t!? 

}JU~T ' .~ 

11:.: i~ 11:.ii]i~ :t~)]IJ 

PGA ~~1f ~~ 

itPL 

1~:,( 

X1Ti(: 

=sj(PGL4)+c
j 

t~ L ' S ~a C
I I 

)]IJ ~ PI, ~~ 1-6 8\] 

1fL 11:. S\] ifu 1@J 

). 

~~ 1.5m 

i!k11:.~ 

1t{i feAt!) ~a ) 
Jr *" II- 'h. •-:0' F,,' '1l.;/.:9 • 

~. = a, . f(lvl). g(dJ. 

0/ a i ~o Pi 8\] :911~ 

=0.03 0.185 

1I:. ii]i ~ ~~ )]11 

i?~11:.Jjt ~ Ei) PGA 

~5 i ~it!? 

f~A~ ~o it!? T 7jc.1fL 

12) 

, Si~a ~)]IJ~ 

1t!? 7j(.1fLEAi1 0 

}JL 5t IJH. ' or~ fo'jKf-~ 

+ f3i ................................ ...... ........ 13)  

~o gi 

~~ )]11 

f3i ................................ ................ 14)  

0.4069.......................................... 15)  
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g(dJ -~ 0.000 192dl~ - 0.005145d;~ + 0.05J5d,~ - 0.2758d 
ll 

+ I.J 1 05 ... (2-16). 

M 

I~ 1t,t~{ut~ )]IJ 

;f~~ 

cf 

1r& 

;f~ 1r& 

.52 

157.35 

103.02 

Pi 
-13.63 

-18.45 

-20.5 

-14.95 

-10.64 

80 
or ~[1: TAZUS 1K~t9:.-%-i{J(1t,~~ 

1£ Il:tJ~ IJ Pi!:it!!. JJVf~ ~a t~T 

, or.t:J. T AA(·  

(PGA \ =  ____________-:--~fJ:_-,-.---;..-.---- . . ................... (2- ] 7)  
(X, . 

Ishihara (J 993 )Jf-~ ill ~ 

as Mt J'E cf 1-1- ilJ 1:.. ;(J(1t, mJ 

1:.. 

as 1~:A 0 m~~ ~as 1* A ' ~1-lt ill A 

m:;Q~ ~ ~&j it1t;f~UM. 0 ftc.. 

*;I(l997 -~J::,1~i;9:.~o;fll fC as 7lii;5i-ifT Ishihara ss 
--,ii~ ill /;)- Anti­ 1:.. 1t, i] Ift (lJ ~JC N1 o TELES HUrl ftc.. ~Mi(l997) 

' Sf] tt1-5 *~ Ati- 41£ /F M t~ 7jc.1iL;fa a:J 11~dt- T ~ ,t:t 1t, 

4!Ut~ S#JO;IJ ~ 1t, rm i] I as ~JCrt1 ( ;fjf p.; rt1 ) 0 

2-14 



•• •• •• •• 

• • • •••••••••••••••••••••••• 

60 -- --------=.j.Very Hi gh 

• High 

50 ••_.... ••••• ••• Moderate 

Lo w 

~ 40 :K Very I .ow 
u •• _. --­ - ----- ----------------~~ 30 
i2 

c3l 20 

10 

o 
0.0 0.1 0.2 0.3 0.4 0.5 0.6 

Peak Ground Acceleration (g) 

! il 2.6 ~;~ 7G -if 1~ 1!t }JU~ 7_5 ;fa 1~T 7]<..1iL i3iUi 1.5m {:Jj 1,}1f- T ' ~ R 

i'&.1t~~ !RjDJ'lM ~ ~~ ;,~m. PGA {:Jj ~ 1t'ttftj 0 ill IE 2.6 or;fr ill : 't PGA 

~A mf ' /F R iii 1t~ 0<.!R~ ))'1 {:Jj Ji r~ ;. ~ 3lijj~1@] ))'1 {:Jj *~ Nt 11 ' -if ~ R 1~ 

~ fl *~;fo 1~T 7]<..1iL ' t~ *~ rtt -it ~1~ :i: }JL *~;fo 1~T 7]<.. 1ft ~ nN 1--.:j: , Wf0 

:l r~ ; ~ 1-:( 1@J ))'1 {:Jj *~ rtt -it 1~ , PIT 11- iE}JL it Sj :i: r~ i ~ PGA {:Jj ~N 1~ 4h r:7t 
!R~ 1J;J, it it '* 1& £-1-$ 4h ,tt ' -zt 4h t.~t 1t ~ ~ 1@J -*-it( t -it;fO ~ -* it) f!p or Jt ~ 

It ~*A +;fO ftj ~k 0 TELES Wf ~;fi/ii1t ilJi %X. iJJ~))'l ' -if ~ ~ 16~ }l*~;fo 

1~T 7]<..1iL ~~z& {:Jj 1,;f:1f- ft.Jl % T ' PIT 11- iE}JL1t Sj:i: N~ i;fo PGA nN 1~ ;;t'l mit 
.'*I&£-~4h~~H~.~#,~a~t11~~-*.-if/F~~#~% 

T {:Jj Vi 1to :tfi 1~ , 11- i'l :i: r~ ;. S ~~ 1~*- ~ A no J!Ji A {:Jj nN 1:t or *- ~ T t( : 

[In (x / 111, )J2 [()]
- v1 1 - 2~ - In A / In

S=Sj ·1 e ' dx=Sj·<t> j ._._ .. ..... ... .. ..... (2-18)
2J[(JjX (J j 

1-- t ~ ~.i'm.1t ~ ~ ~~ ))'1 i -Z $ r~ ;. {:Jj *~ rtt -it ' <DC) k;f~ ~ '* 1& £-111 ~ 

ilt ' 171 j ;fa (J, £- ))11 ~ itit '* t~~ £-111Sj t -it;fo ~ -* it ' ~ 16 $ }l;f~;fo 1~T 

7]<..1iL {:J:) ~1t 0 t 1A I11 j ;fO ~ -* it (Jj or *-~ ~o T {:Jj ~ itftj t( 

2-15 

http:1,;f:1f-ft.Jl


177,=Pi' (iV/) I 

) 

cP Pi 

TELES 

.:2:. :!:tl!.1& }JIA~ 
* I'cr ,{/... /" .j.~ hI,/,:"J M ,l.J JJ . 1"' I I:j'J 

-

fClv!) 

) 

) 

51 

E[PG 

) .... . ......... (2-19)  

A /j';fa  

if­ h 1\ i~1t.11Ji  

:i-\ : 

M -'-. 10.5954 ....... . ... (2-21)  

+0. 19 . ) 

) 

(em)  

0.4522  

613 

35.89 O. 

.66 1 3 

a]. .. 

HAZUS .:f: 

[6 



K \ 0.0086Af 3 0.09 I 4 

PGA 

1986) : 

_:L 

o 

}]I] jt ~F It 11i ' nD k J6 

{BUr! HAZUS f/] 5iilT 

+ 0.4698Al 0.9835 ................................. )  

PGA 69:k ;f1 nM ' 1£ 1M 

M fZ Jfi1iL 81- :fz 

,PGA/(PGA)[ < I 

, J S; PGA/(PGA\ 2 
,2 S; PGA/(PGA)t < 3 .................. .. 

,3 PGA/(PGA), < 4 

&. J.% 4~ 'r1- 69 * :r-fJ 

Jj~ , 3t i!.;f~ f!r.;fo R ~ -* fk _1"­

~ ~jH1- tJILtt(fragility curve) , 

11 H1 ~~)f: f&J t~ 


7j(~ 1iLJf~ i '  
1 MQt~ Z'  

~~~*~~~ 

89 

:t~(D3) , ) 

: Tf%m 2 ' 3 ' 4 

" 0/ liA~ "' ji fl ~~ ;fo 

Jtror ~ 1""5x, 8R 

2-17 



(I, i 
fir ;, 

1!I~li::t hi 'r:~ i 
j ! ~'" Ii~ij Iffj! , 

- 1' ~.i1. t·II"n'lIf. 

~~*~~M*~*~~~~~tl~~,~*~~~~~~*~ ~ 

3-0 ' m~~1~*~ [Tryj A-{ ~ ;j~ 'ri ~ ,,;)]t& 1@J J]ll1~ *rnjj 1t ~ ;j~ 'ri ~ t]t~~»}.J~ 

~ ~ , Wf~ 1f; 1I91t rf tji,B}1 0 *~iJf;f~ ~~~fC$-~ HAZUS 99 ' 18 ~ jf+~ 

#i~;fo $-tt ill. 8J "t9:. Jt l) it5t lt ~ /~' Je t& 8J £.* :~~ jf+;fo 1 999 ~1* 1* Je:,i 8J :K 
*~~W#~~*~~~ko##H~US~~~~~~m~~~~t& 

8J ~itf;f~ ~~ :f-.$t ill. ' G *it It 8J ~t ~ s& 11t- k;f~ ~(~i* 1fJ ' 2003 ; ~ 

i*t.fJ~ ,2004; ~i*t.fJ~ ,2005 ; xi!%~/~~fo.,~Jo1 ,2008) 0 

2-18 



4~*~*i#~~~~,*~.~~r0~~*~~~hW~ 

&. ~rfl J3i l fl- or 1T 'ri h1f 1£ J PlT ~t J& z ~ JJt 1t t~ *mit 1& Rt h tf it ;f~ i( , t~ 
h1f 1£ Wf PlT 1] ~' i!$) *Mit iJ; J ~ ~~ M*~~* ' Ji1« .~~, k ~ ~~ i!!l mit ~ -t~ 
~t =1-: e 16 :a 1$ I,,':. ~T1.. ~t 18 r 'ra 'j';<, ~ r.--I- ~ 'j:; 24- N< ~ -1f.- <1a q Jill. -11-1J -l~ m iE'" '5!-x. K. I,T, /."') -'T tt/G ox. " - "'~ ~ ~ fh lHI'.J M. -1Ffl J;f? + ~ it, ' J1'T v- -' , :±: Ijr<') 7K -tJ 

f. J,--:a - -iI';6 , I T ->--J.' -lJi;.~!J- tt -Jc ::~ c:l:+, .ill. J'-- -il'z> .ill. -lJi;. ;!J- ~ -t a ~'I!. jJ-- -1-,:'1 IHI -7 7r?
,,:\3:3 JJ /."') -=- 1<)'1. ° .l-A ,'i'YLljrOj 7K $- /+"-- ~ 'I' ..:, JJ ;'-')'1. , ..:, Ijrq 7K .M.1~ "'l -'01'1=1 19PJ -<- J:... 

M W 1ft fl- &.t~ *PlT 4 tt!?,z ±Jit i~ 1t~0. ~~ )]1] , .l-A &. JLi- ~;f~*~ ij! tf1t 

PlT iT!; t~ n~ ~ 7f+ {~~ iiI. ~ ij!1T tJi. SA 0 

t8 :0?-;f~ *'Jl{ )<- t)VJtA~UN. PlT %S:J ~;f.. j 7f+ ~ § , ~% '!E raj iiI. I (,WJ;1iI. 

;fa l07t 1f5) , ~ .grl ,f.t ~~;fo T .g~ ,f.t ~~~ i( , $) {1-;fo $) ~ z 4. ~f! ~ i( , ~1!# 

7f+ ' tt!?, ~fiJ~~ , ± tl i~1t tit 0. ~~ )]IJ ' ~ 10r R.. 1- (-& & ' 1:. & ' it ixA4;f%. 
ilJ 1fL ic it ' 1£ 1-+ filj) , ;f )j;IJ ;* & ' ~j] ri- -& & ' ~1! if-1-\ ' 1«it S) mit 1& -t~ 
tt 11 j[ , .. ~ 0 1J ~t. j- ;J;t %~ Jyt.!~ tftl ~ hi t~ , 1J ~t. 5!lj ~Ji $-~11 j[ It ~ &. 

TELES 'j;J;+,If ~ 0 

t8~*~.~~m~~~~i(~~~i!~*~;f..W#'~~%~ 

~~-B~~~§*~*m~~~Al~ffl,~~~i(&'i!!lU~~~ 

t;; ~ cf tJi. I3fi ' * ~r Wf ;Z 1'1 ~g ~t 1~r - -M: 'ri JLi-~t~*mit ~ ijE, h tf it %.J~ pfi­

h1f4~t zt~ *)j5 'ri W7fttftl ~* ' $-~ fZ 3- 1 PlT 7G 0 

3-1 



~~~ /Ik~/~*Z M/*~ '~ 

" ~~- .f& 0 1 'rl .itt 0 2,\tt..itt 0 3 ~'~ It~ 041j1 ~~~ 

n l ;fj
;L~k\pr)iI /.iit~ 0 1 i<r Jl I 0 2 i!~ 0 3 t,1) £.~ 04 ~ Fit #1- itt 1- 1;' Nil­

0 2 ~ 

N E (tst J;-¥ Ji , J~ :loA X-+-*t ,~s J,:J. T 6 1iL) 

Jjd~ 

Hf)!.tEd~ 

t~ iifi& 1~ 

N E UstMtt Ii , !~ !Jt £ '" lL\f.s J,:J. T 6 1iL) 

0 1 ~~1A ( /i:l l. A) 0 2 ;·jHMit t;! ~ . ) 0 3 iiT ¥t;-:' 04 4#~ 
.ft tiff- -1J;! i( 

0 5 #5IHff; 0 6 ;p ,f;!) 0 7 -1\- 't; 

'J J}0 1 1 1;! * 0 2 T ~ * 0 3 U 7t< 04 10 1;! * oS X&* 
:£ * 11-; i( 

0 6 *'2 

0 1 /!'qfi)Jt (.ljl ~) 0 2 ~. tt. i( 0 3 {Itt~¥; i( 4 1t J\ 
t~n 1f; i( 

oS .ft- '2 
.ftJ 
;J].
7t< 0 1 ~{fiJ)t $~tt 02 Jl-1t ~~tt 0 3 4' $~tt 04 ;' l. -fa cti .ott  
:£  ttiJ J1t £,ttt 

o S *'2~ 


~*-
0 1 ~tflH; 0 2 1I hA 0 3 !0:, 'if i( 04 -1* ~J" o S ~IJ ~:i4 i(;5L t~~1I-;A 
0 6 tfr 4~~~ A 0 7 *'2 

0 1 ~ f&i-~ ~.bM 0 2 j[ i-!LI.:btt 0 3 -t6'& ;;!J. 04 ;Jl. ¥Ui~, MJ. 
.f~ ~ ~t,1i 

0 5 * '2  

0 1 ~ 1. 7}<.. 0 2 % fiX. i~ ~ 1. 7}<- 0 3 ~ ~ 1. 7}<- 04 ilit i( 1. 7}, ..t 7t<.. R It. 
0 5 .Jt '2 

0 1 ~ 02 t~~ J.l ~t;, J~ 0 3 R Jl::. 1.' J>t 04 ~;5' ~ 4ft. t¥ os 1r h :WHf> 
~;5' Ji- t~~~ 

06 *'B 

.f~ fz 0:JZ t~ YL"'"' 0:JZ X # fq a 

Jf- :l~ :ifi ;k 3~Ji
4,R:fh 1ft it,.1t 1@:l~ :!it :l~ 

/L';- JZ 

t~Jft 11;7 Ji- -fz Ii em t~ ~ r;5' Jr.- -& 3. em .:!1h **ii} 'L';- JZ 

3-2 



{;Ii;.  pgf'] ~* 

,,'< ~&. i'-. ~I.  i! -if- ' /J ,-" " ~~F ».. , *,it &[1 

~~ ~ 	0aja '­itlt 
m f:'.t  :15..2.  ~ , or ~'- "",~~ll"'j <1  /J 

,)II  ~ 

3.  ~;;}f #r ' jit~ Bjj 

0§ *7]( 

4.  , or »"1~tL 

t~ £ 6 1ft ' *' '!I. j] 9r~J: 
0 

:r~5,  1~ ~~£tt , iFiJ 

Z  ji~Ed~ 0 

1i- r­6.  -'l~ A::.. ~~£tt , iFiJ 

~&t~ 0 

7.  ~ :rX. " 

£{;it " 

,  , in8.  tJ4-1J'l :rX. 1J'l ~ 

3-3 



6  ) 

5 {jI T 5:\ ' ,$.t, t~ 3-$t( ~}), 

Ji} }j?- fA L 4 It~3-~i 

ttmk;lj~ 

5 A' 
t; Is-kMA(~ 

fJ 
n 6 

) 

13.  57 'kg 5 {£ T j:\ ' ,$.t,~ 

, Jt {31s-{;M( 

-r /" 'b. 5 ;f;f; ff IJ --t: 
tl J] /,70) 1~ .:;±::.::;I:\ ' 

71"- " Jt t; 71<--( ~ ~ J.-A 

15.  57 ,f9 6 ;;f£:'t! A ' li~~;? 
fJ ,~~~;? 

o 

3-4 



ito ; iff  
tB 1~lJ (01 kT1i  

o21. *- lit:,.'] J:tfx... 

o~11tlli] -f-zJi ~ 


Iii] -fzJi ~ 


1~'J~ it:El 

1~'it: ttc. m o:r, a [Q1:;t;; 

J:.. }j EJ 0 

T~ " ; !iff rJL~Ait 

" ; !it r:, -tA~-
-I-it no -+ ltc. 161.- " >t
'lflt*.;lC"11o)~:f;( 57 

( 

0tfL 8fl 

28, -R.-t JJt.ttl::. tfol 

&~ ~tit1Jt 0 

Jiti }}'l .ttl::.M }}i1 4  

1; je iib:.ttl::.  0" 

~J1-7j(~ ;;;z 7j( 

. ftc. -7]' ! ~1r~f3L . ,,,is,,:'7 ' j 0 

8~~1~t 



l I [c1 I 

I ' JI .' h f~ n, . \ tl I:~ :', t; 
;; 

[= ',illjIt· .Jl ,~ 
r 

~ ; ~ p, I,I{ ,I, ., h'" 
I' 

Ie. 
" -~ ~I, 

f·L 1,
,..J 
t <'h ,!. I ; ..~ H S~~ 

{ " Jl.. 
Ii.'.' 
~l.. 
,I/.. - ... 

; ' h I: " i~ II ;1. f; 

:; 
,I ~ 

i,-
~ 

I: I" I, 'I I , Il

I 1 I 
I j" I 

~ lp:LLo::~q [0~ ;,;1­ -~-
_<f .~ -r. .~ 

! 11 r J 1", I ! I I II I I , 'I ,ITc! 
r - V 'I' ml' --liE! I 

~-I 

3-6 



3-7  



3.4  

3-8  



0 

3.1.2 ,m. *~JjIJ ~ 

Lc; ?it,tt!::. ~ Jyt ~ 8(J 0lES-;f~ *=t~ ¥!- Jf- t ' it Jl'-1@ JiIJ ;f~ *it*- f1l l' H- /t 

.R 'tiL - E/] t.fr~ }j IJ hP:J c> ~ trG 1£ ~~ 1;-~ fGJ *- ;~, 81 ;f~ *)~ ,ti W- 7J;+ B:t ' 't ~ it:- -f11 

lWr if] ~ ;f~ ~ (i) rif:J *" f.G i~ Jt -§t k {§ ~ - &';f~ *~ il~ *81 rif:J & ;f~ * tA 
:k , I:l ~ -.;,!- /:-. ql;Z -<Xi;.. >11- T;-. ~ , .f[~ r=:J B* t-l-- 4ft -<Xi;.. >11- hh- f3!" hi) ,-- ::to ~ , ,--.:;::~ ~rt- , 'lq
El ;r:r-1!!.. /.-, ~1(O] 71- IIIJ a crT"} JPJ 't vU.'£- 1(0] 71- n, J~ 1:1- ...1-1"£ /~ ...1-/j/j -rx. J'B" 

f"R~ ~it:fO ~~ ~£ tt 'if W7J;+ ' jj ~t iE.,;t t~ JiIJ1@ JiIJ;f?kl * 0 ;¥-1t tA ~*~ ~it11= 

~t~ Jill Bl 1t:dlf ' ~ Ill!] ~ ~ it!::. .W6 ~ 4 f"R 't ~ iEi fGJ ~~ , ~~ it m<.;f~ *!i ,ti 
W7J;+ ft~ ~~M!-t~ al ,tt 1t; 0 

3-9 



'*- tt ~ :A /]1tW¥ t~~ - & 1@ )]IJ 11~ * ' JG -!t- +t :A ~A~~Jl1 tB tf 7J;+ 87 

j!Jt Bi-1~ m ' 0 ~JUii -f ~ - & i~*°it - 8f] ~~ )]IJ h,lf] tt 1t cP PIT m1Jl ' M,5;0 

i!. / ~~ifh *-~t~~ )]IJ L,% :£ -1- 1«Jt~*PIT 1± 87 l t:1!k .. l if~ -f~;fO ~ ~)It ~ ;f~ 

--<--1\h,~ , J-A Iti~ * cP /(; .1Ji -<- £;f% 87 /~ £ i t ' ~ l;f% 14 It l f15--f1 -<-1iL j[ 

;fu lIJJ-A ~ 3.5 ~~ 0 1±- TELES -<-/~~t~*£,*- W 7J;t~ cP , ]:J. ID 11:A 

~*t~)]IJL,ff.; 87 t~ 1iL ~ flit ' :tfl § or Z- ~fJ 14 1@ ~ 7L 0 i~*87 ID tr:5t £- :A ~ 

-g~ £- ' J-A 3;lit~ f"t ~ ft~ or ~:A T i( 

AAA - RRR - mmmBN ... ....... .......... ... ............. ............. ...... ...... (3-1)  

3-2 ?IT9IJ 0 ~--=--g~£-#\?E L,ff.; , :Ai!.~,~'"t871\h,ff.; , ~:J ~h,ff.;:A£,tt1\h,~ , 

~ \?E h,~:A ~ ~"t1\h,ff.; ~ ~o ~' if! /] 00 ~ 1 f"t J-A 00 1 0 ~ ~ , L-- 1 If f,,1!J'i 'J0 

J-A 00 I A ;fz ~ ; ~ 2 ~"t;fo ~ 2 G ~"t £- )]IJ ]:J. 0020 ;fa 002B ~ ~ ; ~~,?-}f,f, 

if! /] 00 )35 ,tt]:J. 1350 ~ if; ; 139 If f"t]:J. ] 3 9 A *- ~ 0 ~ ~ -gl~ £- 87 ~ IJ ~ 

h,ff.;:A ~1iL -it ~ , 1\~ 1@ )]H f,] * -<- cP /(; ,W,Ji 1± ~ ,tt .L -<- £ t:I 87 I~ £ -it gj0 

R - ~ ,tt ll;f§ R £;fl- -<- /~ £ itor ~s ~ Ri-J & J-A .L 87 i;t- * ' it ~ J-A A .. B .. 
~ fa /'\,- ~li '11] 01... l- hf, 'Ii.. _ 0;, -t~ ,J} .. 1i!... - Gt, -t~ m .. 'Ii.. ::: 0;, -t~ m ~ 0 101c+-I-­C 'T ~ J] o~ J.l'fr'-r51-.--L t) 'J /I' JI1f"J 7K /I' -JI 1T"l 7K /I' -JI 1f"J 7K 'T ;G I~J 

- & i;t- * ~ JfJT i~;fo 15 t;t- -<- 51- ' §X, ~ iL fjt;fo ;;G ,~;7t -<-)]'- , ~ IJ ~ Nt no - h,~ , 

¥ ~oifJTt;t-(N)" 1i~(O) .. iL,tt(L)" ;;G,~"t(R) .. ,-¥ 0 

0~i~ * t/W.)]IJ L.~ 87~J'L ' ~ T ~M ~'?- TELES lJ!1T 0~i~ * -<-1:6 

~t~ ~ tf1t 9~ , IJ} ~ ;fIJ ~'?- -0 ~i;t- * W7J;+ Jt EI-J ~K ' J-A It tl % ~ ifJT *- *­

ffl~~EI-J~* W# o ~~*-*--0~~~~-!t-~-0~~* ~~~~,~ 

t¥- m~Jt 1~j 87 t~ )]IJ L,ff.; 11 :A -0 ~;fAA-*j- 7ft Jt ~K 87 £ tj{ 0 

It'£lt It}5--f1 Branch ID 
-

...§!..... " fr.:.....p1... 
,1', * l tlJ :.5l AOI 

cP ;fa l f* $1 A02 

~ - ~ it-ti l;fl-lt cP 1-J1t l f}5- -f~ A03 

ifJT 1'1 If}5--f~ A04 

it~lth--f~ A05 

3--10 



... 1­ro ~..I... ~K f/1.
n :1tj X­ B01 

1:; cf ..I...f~f~ B02 

-f'i; 1t .:L f}§- f~ B03 

1f: ~ l& .:f- -tti .:L l[ ;;t r$] .:j~ .:L f}§- f~ B04 

~ n~ .:L f}§- f~ B05 

tm £.:L f}§- f~ B06 

1t ~ .:L f}§- f1. B07 

~ ft.:L f}§- f~ B08 

~ ti .:L f}§- f~ COl 

~. )+I .:L f}§- f~ CO2 

"" - l&.:f- ->" l'" ~ *' ..:::­ 00 -, ii~ .:L :£ ~ 

f­ 1:; .t .:L f}§- f~ 

If 1t1.:Lf}§-f~ 

C03 

C04 

---.llil L1 .:L f}§- f~ COS 

;i3 ~sA .:L f~ f~ C06 

tJR ~~ ..I... f~ f~ C07 

-~ J:n\.:L 7~-F/1.ji , ;ftj X- DOl 

r$] ~~.:L f}§- f~ D02 

1f: t!9 l& .:f- ti .:L f% ;;t 
.. 1-"'-'­ f~f/1.1t. i!.:L IJ X­ D03 

i}~ .:Lf}§-f~ D04 

if) lL L1.:L f}§-f~ DOS 

1 £ .:L ff}- f~ D06 

-+ r$] ..I... f}§- f~ EOI 

71<- S- .:L ff}- f~ E02 

1f: E. l& ;f- t~ .:L f% Jt #Jj- }t .:L f}§- f~ E03 

1~!f 1t.:L f}§- f~ E04 

W.st.:L fi f~ E05 

~ar £ L1.:L f}§-f1. E06 

~~ ~~~~~#M*~~~M~~~~~~~~~~£~'~ 

1@ lJlJ i~ *81 :n 1iL Ji t~ 10 ft.:7~ 1f; ~ ifl J!IJ JZ i1! 1t ttl: ~ ~ ~ ;i} ~ ~ iIT 81 £ 
~o*~.~~~~'~~04~*~£*~#*~'~~~Ji~~ 

3-1 1 



o 

:fa JiliA~ , 

~ j- 314 Star 
-j-16 urmap.com" *' tJ. 

3-12 

http:urmap.com


1t {M- *-&. Ji-$~ A ' 1ft ill cf I\..; ,W,s1iL ~ ~ft~ it:;fz JJt~ *-Z-ft.,,1t fl5 )}11j5 #+ 
tlif\ itt ltl::, Ql -z- ltl::, ~[ i:t Ifi 0 A; tz 7t *H~t~*PlT1f-ltl::, 87 ± :J;lU~1t.fiji &\ !R~ JiIJ ' 

*- t i-~ _I! iI::i ltl::, l! 't-{ ~ft ~ ft.3t 87 ~ ~*11:: :r/J At ' lA X ~%~ l{ ff~#f- }t PlT ill ~& 

87 If-& *I~ tt till. flil ~o ;f§ ~ £. *- &il 11 A; J£ ~ , Wt G 1;,0 &- i~ 8f] {~ *'!E M ~ -gft ill 

,W,s1iL ~ll{- A; f,,~A1 ' -ka /ill J. 7 0 

, _e_ 
~ :": 

, ,­

;'., c"' ;; . 

3-13 



1 

o 

HI 

w ) 

o 

3­



r. 1~ F_.:j: I-- Jrrz ~:I:- -l-it hJ,;;:/; f:.,ti, Ji L/.t< ~ ::» -tea. ~'-- *' :: iii;!:;, 1. :£. .... -,ATe - 1. 3 11-'<..1fOl -r:z /fO .-L 01' " ' 0 If.f£t t:1'J .I.t ,..~ I T1'T 1rBJ ~ 11'/1. fJ /:0 _ ~'~ 'X0 T ' .. - -) 

PIT ~ ~!ill PIT 1fHt..z.. :ht>.:t.t~ ~ tf1t %~ fit. HAZUS 97 !-:-z A TC-13 fA)j-!#~0 

P;£~M ' j;aLmit Jtt t~tt~~;fo~litfft-'~i(high risk)81;:1f i ~ ± ' ~ffif~
*~ )j-~ 12 !#~ , -Y. o -fz J--.t PIT 71J 0 -if.. J:cPIT tR J!.. ~ lit fif'~i 8~J ifkd~ ic..i§ (l) 

;;f;.. ~it mit $ t;z tt 87 ~* ' (2) L .g~ ,~t ~1t ~ ffG J1, /F ,JUlIJ 8~J ~ 10]" 1T; ~k ' (3) ~ 

~%- r~ .i.. 87 ifitJ * 0 1«" HAZUS 97 H>f,tcT-t 1f!t 87 tJi, 8}j : ~ r& mit 1t t~ t t fA ~ 
*'~~~*B~~~#445&ULfA~*'~~~~A~&*~ 

90 & 87 ifzd~ ~~ ~'?- ~ ;! ffi-'~i 87 ~* 0 

3-15 



ATC-13 

(less an ft 

ns 

(greater 5 

simple 

tb 
mrS] 
~ , (2) 

fJ~:t 

j) 

±;fl!& " 

j:-\ ' (5) 

'-ltu 

jf4 " rtilt 
o ~:I!;f;t 

ar1~ 

s1 ~) i~ ,bE db 

if- 1ft ~~lT 

-*i~At 

it )" 
o 

1c 0 EZz ' -ita 

o 

" -l~ rj';-y !fliL
1rq JiL / " 

1t1:0 

SJ0J 

e!..~ 

iZ " ;f;t11t 

ifi1T 

tt 
:I! iZ " j.c 71<­

it:it" 

jft SJ :I! 

oS99 M~~fL ' ffi!'l 

3-16 



HAzes 

s 
L>500ft) 

s 

s 

s 

s 

c HBRIO 

t:t : S 

3-1  



U¥t I -<'} f\ N; ,t~ T f, fl ,f r~ ti',}, ,tij·tht 5]IJ ;l~j Ji HI 53 ,J MiJlIJ 

C 1-1 WB I 
~ ;J:k *~ - '<.... "5 ''''1 p l 50m 

S HW B2 
I 

Jrl ;l~-~ 
C HWB3 

S HWB4 

/;0 y.1l l-), .9 ~ HWB5 

M~,A~ , tJlr.~~ A~*:1-
c 

/)0 jl·' HWB6 

$,(i] fj~ 
S HWB7 

Wb;~k±' 4i- ti ' Mj~* 
C J-IWB8 

.i! ~;t, {.fc 
S HWB9 

:,'H I':; 

~1e 
C J-IWB 10 

-
S HW B ll 

);0 HIl-), .9~ HW B17 

rJi ~;f~ , t~~ A;f~tt 
C 

J;o HI HWB18 

s J-IWB 19 

tJth ;f;t c HWB20 
1[l tt ' tfi ~ !!? 

i! ~' ~ 
s HWB 21 

" H 10) 

J.t.1e 
c HWB22 

S HWB23 

/;0 HIl-A.9~ HWB12 
t> 20m 

);0 HI HWBI 
N' t.+f. ~~ tJO 'c\ if.c.. tt C~ . ' ~ ' ~ ~ ~ S ~ 

J;o )+1 l-), .9~ HWB24 
tJ.i:~ A ~;j:t i<20m 

);0 )+1 HWB25 

Jfi\ji~ S J-IWB 14 

t>20m HW B 15 

i!f.$ ;f~ 
C );0 :)11 .k), 9~ HWB26 

"'.l'\ I", <20m 
/;0 nl HWB 27 

HWB I 

J.t.1e;f;t* J-IWB28 

3-18  



~h j[t'j '; 

I 
L -ff [1 ft tJk. I {:&..nt nil ~ r~ -1 J'"_:5­ e :;; ilit ~~R ~t7-C. I ' -z. ~ )l'; )}!#~ 

if- fft HWBIC 

~Ilt ~iIl )~ HWBIR 

mit~ HWB1S 

if- f!t. HWB2C 

1f-tt ~iIl )~ HWB2R 

mit~ HWB2S 

1-\1-Ht. HWB3C 

'"~ ~{~I b~ rq tTtt;iJo ~ 
1 ," 5­

~iIl )~ HWB3R 

mit~ HWB3S 

1-\1- f!t. HWB4C 

Ai$ ~ .£.5­
~iIl )~ HWB4R 

mit~ HWB4S 

PY,? 
1-\1- f!t. HWB5C 

-¥-tl. ~iIl )~ HWB5R 

mit~ HWB5S 

1f-f!t. HWB6C 

1! f. ,t-, .f,%­
"')!l '0) t~~A ~iIl )~ HWB6R 

t ""­mi, k"z. HWB6S 

it ,ift HWB7C 

Ai$ ~ .£.5­
~iIl )~ HWB7R 

mit 1~ HWB7S 

1tHt. HWB8C 

*1t.{~ #­ ~iIl )~ HWB8R 

mit~ HWB8S 

3-19  



TELES t~*J{{ i~ ~t1t PlT 1* m8~ ~~ t~*;; ~Jl ~f] fz 3-() PlT 711 ' 1t 7t 
1tz itA~*li%- t t ' ~1- m *~f5t -sf- Ab lJi li%- {~#iJ- §. ;L~~ 1~~ ~ *J~~ ; -fJt 1tz L -g~ ,fi ;j:)j 

*~~ ;ft ~ i( , ~1- ~ li%- ti%- fE8 )i- Ab ~ if:}l ; ft r~ ~ ~ ~~ *tE ~ i( 81 t,f:) *~ IU~ 

fr"J e; ft '8 t~ * 0 L -g~ ,~i ;j:~ ,f~ ,~fL ~P5t ;; Ab r~1 ~~1!Pft ~ ~~ , t~ ;$t ~ i( "P5t 7f­

e; lJi t£ ~ ;j:~ ~ i(~f] ~ t( ~;!J~ 0 ~ l~C -<... 9~ , 1tzt~ *~~ ,~Qjl!I ifljt ~ -t9.:. ~t (C 

~ S) , ~~~ e;1J~Ht,-t9.:.tt18 ,r&l&Iiffi 't ifljt ~~M J~(R)~ §] 1~ , ~~~t~ 
m tE ~E8 /'-- 'h, -:::: ~;fi 0 _ ilrt. ;r:;, --c? , 1$ i.& c?fL ~t At> .J...{t... W- or ~t: 24, rtF-:f- cb-JJ JJ. .:itf( A 
~ -tJ ,-' JJ /,7"J -::K~ 1J:sL IIIJ 0 -iT ,-'!lJ 05(.. '" I:j'J 11"1 ~ -J Flb J'lJ, J'k /If] if I:±- ,{oW /1' 

8JL ' 1 ifljt ~~M J~ l ;i;- *- ~~ 11 ;FiW /;0 t~*8:J fJJ '[1- ffiJ ;;Z:Jj t§ 1t t~~ ;%) ~ J~ 

oc 0 §]!i:c ' ~ 1tz ,~R #JT 81 ifljt A[ -t9.:. tt fJL ~[PlT ~ 1& 81 ~ *:Jj )]IJ ~~ ,~it ifljt Ai *~ J~ 

81 t~ * 1tz ift L i! §] -t ~ i ' PlT:Jj t~*1tz li%- ~tt ~ L -gr\ ,fi ~~~ i( ~ *;~t0 

~i(~~~~#*$~#)i-e;24~o 

TELES i!1-T I~~t~*J£: i~ ~t1t PlT ~W; W7);+ *PlT:Jj ;fr~ 1lL 03 Z- fA &. § 

~;J 80 i 7);+ :3!UJi ' ~f~f] tt 3-7 PlT 711 ' ft 'f JJtt~~ftJ ~ iZ;J§ I IL-~ ~t~*ifljt $ 

~h~~&.~~lttorfftl~~ J # .~*#~.~~ff-<...0~~* 

Jyt t~ ~ftJ ~ 0 

ililtj 1ft tJt 1lJ1;ff:l'J 1ft ~ ~!t ~~f H *- J!j, 

L ;fJl J! 1\h,~M Office ;f-~ tz 3 - ~ -

Branch TBMS -,," ~'t ¥1-,L:1)Ht 

L:T;H~1\'<;,% ;f-;;If t. 3 -2 

, 

Branch 10 

~~~~ :t<',j ,fit fA JJVtt. tm i!; i.J ± *-~ TBMS
Route 

-
name i '£ 'J P 

i fl -". 

~ ,?)1t 1\ h,~Route ID :f.- :lf 3, I ,2 T~* t~UJIJ h,~-

,J-:-Z JJUtt. ~)~ ~ 1.6 ± f{~~ TBMS m*~ ~;t
Name 

~t fJ_i 

,-'f-;f£ It;- -'f- ~ t fA JJUtt. 'Wl ;tJ i.J ± :§~~ TBMS 
Mileage_km -..:E.­

i ~ .1
,1[1

fL 

3-20 



,1-),. J)t til?, tftJ-t. J.b I *-~ TBMS~~ 1'L i';- JZ-'it
Milcagc_1l1 .±- ~ o 

iJl -'F­

, 
- II"} 5]11 h~, I . "'\ J!!:- ~':;8if). ~~ ,'",Vi-. ;J} 1\ {;~II) II.:>J /i' ,0" *-~ 

~-&e\.. JZ) Jjt til?, tftl -t.Length iI ~'J :<... /-'\ 

i~ c:~- ( I\.. JZ) J)t til?, tPol -t.Width ,i,) JjL '-' 

Deck area ~~ 00 tl(+7J i';- JZ) i~ -& ~~~ :Jt -Z 3!Ut -

JJVll?,tPol ~NUlllunits t,K i'h ¥ lL.it 

J~JIl?, tPol -t.NUl11spans Ji~'- *t 

0 0 Jii<. r~7 A -& Ii ( \.. JZ) J)t!ll?,tPol ~Maxspanlen Jr- ." Jfi x. x.. i, 

,1-),. J)t til?, tJ%] ~ J.b .£ *-~ TBMS&,;tt -ft31<.(0: A 4-&-:£,;!t ' J:;Jl.*~ £
FoundType 

hit ' 2: 45- A Glt ) tfH 

J)ttll?,tfoj ~Skcwang lc Jt 1ft fEl 

-sJfx.. -,~ A Ji A; 2 ->,(. A Ji lq4'L;R 1 t tit fJ ( irk 1A 11- 7]';- 1-3; -R;t i*- ::±o h :... ' IX. ::±O t .." 1 ' /t:w 

-~ ->,(.)& Jilq 1 -r,o A ttl A; 2 '»)ffiJ i3 IX. '-'" h ,,,, ' i*::±O , .." -,) ;fo :l. tJt1« iJtt :l. tJt;fo &. :l. tJt 81 :itt
Ft val - itt{7'Hli % ' Jt m11- /??- 1,......,2 -Z 

rei 

BrdgCost ~~-z¥1iL,t,toot&ootl£~A;f.C8 $; lL)
Cost 

1'- A; -'TO A Ji&. ->,(. A Ji-'-1~ , J7 ,'" i* ~ t IX. ~ t 

Tract ~~Town Code ii%- *PIT 1±. til?, -Z ~~~ i jj; l& 1\ h,~-

Tract ~~Tract J,~} *PIT 1±. tll?,-ztt ~ 1\.b,~ 

BrdgAy_2 ~~ , 11: ffl Town code&~ ~-I - 7]<. +no l! e.. (g) -
,'H ,~R ~&J 1iL 1-),. t~ tt if-1\z coefl' 

- (Dsg_Year ir;~1iL)1~ lq:fJU~if-1\
)}rr­

, 

, , {«At Tract ~~ -Z Soiltype :fI'ilJ1iLtil?, ilJt ~i ~J! (0 : ;;f;. *0 1 : ~ -W !Il?, :illt 
3: -ft ~fj tll?,!1 ' 4:~2: <f *!~!1 ' 

Soiltype 
:H:, - r& , 5:~:it-=-l& ' 6: ~ :it-=­

, rl1. 7:~:itl!!]r&) 

, ...t "" 7J t(~~ '1 -4 ~ 'J). 'IT 1±.a 4 ~ 7 .J .. ' l"i'l ~p± j1~ ;R1ttU ~!Ji~ 5]IJ (O:;;f;. *0 1 : 
!1l?,-z±:!j;'R1ttU~ !,t;~l]11Hi 1~;'R1ttU ~ !}if! l]11 ' 2:1~ ;1k1t-iijiSoilLqf 

0.. -+~ 5]1],~ -j;.. ~ , 3: <f ;R 1ttU~ ;#9(l]IJ ,4:  

~;R1ttU~ !#91l]lj , 5:t~ ~;'R1ttU  

3-21 



&\ 5kf!J]IJ) 

LandSlide 
J.dlil iJi & ~::iU)'l( § 1-it T ELF: S ;~ )} 

tFf t~ A , j~ {I:,H fir.:I:lI- 0) 
El WJ ~fRm J:t1 r~j fir. 

Waterdepth ±dz. T 7]( 1ir. ( 0- fZ.) 1t.iJt Tract t~.:t::... Waterdepth t/i11ir. 

Class ~* !JJi5111 IJUdz. tJ!l -t. , #-::if f<. :,-() 

X ttl *<f .f'!; X Ji 1~ IJVdz. tPij ~ 

y t.t * <f ,1.6 Y Ji t~ IJt ±dz. -tfo] ~ 

Comp_year 
7tl--£f-1\(K ~~) 1-:,( IJt ±dz. tJ!l -t. ib :£ , ~~ ::if TBMS 

~ 1'i-

Osg_Year 
~*t~tt ?fj-ft. ;ll~ .:t::...}JL ~~ if-1\( K 
~ ) 

*~ TB M S ~ 1-:,( 7t l Jf-;~ 2 

ScourOepth ~f tj;'1 )~urt( /~ fZ.) IJUdz. -tm~ 

Intrp_cost 
f~HfH!! -iT :kJlt ~ I H.:t::... B raJ it i~ 

!k (El ;:J; JL) 
§ ~;J ~ f~ m J:UI!!~ fir. 

J;G9~ 'TELES 3!1; -t-~ ~ 4~P~~J*-f$zi:1tA*$-tt(BrdgCost), 

!t!?~ tJJ ~ 4~ U-1iij ,tt $-t t(BrdgFragGm) , !t!?* 71c-!z ~ 1tj ~ i~ 'r'i 1iij ,tt$-ti 

(BrdgFragPgd)~ -=-1~ 0-4:f~* )i-itT :f-ti tt ' -f.-. 3-X tfJ,J it-=-1gj )i-itT $­

titt ElJ t~ 1iL 0J Z-~ tJt BA ' 1t ffl 8:t!~ 1-:1-:f~ ~~ ~ji J3Ij(CJass )+1= P; t' iJ I 0 

t~~ *!!ll 1ir. ~ ;fiji­ 1r~~ fir. tft 8~ 

BrdgCost lass tttl- M? !fi}t 51'1 

OF cost 
i* :&- ~Ji ~*if 1ir.tttl- 00 ~& ~ 1.t fiX. *-( ft JLI if 1) /~ 
fZ.) 

SF cost -

& £ cj! tfJ *­f- fir. t~ 00 ~ :2 1.t fiX. *- (ft JL I if 1) 0­
fZ.) 

3-22 



02_ dmnrate ~:l 1t.U~ '{; -Z...:J&;k;. [;t  

D3_ dmnrate/:) 0/ £:JR ~ -Z...:J~ ;k!:t  

04_ dl11 u rate  

/:) 

/:) hli :t :JJi :~f -Z...:J* ;k [;t  

05_d mgrate  7t ~:J~ :t -Z...:Jft ;k!:t  

Class  #kJ *~ffil}]11 

rilit :~.'t -tTL -tt 7)( $ (C-1~ fjt, -til- -tt ' R'1-f ¥fG -til- -tt {<i«;fill 5~ ,x.. a5l. " . ,.' o.5l. " . . ,,- a~ P "'J:-

Osgleve l 
S' f.if< riliT 1lt -til- -tt)• "":...L :z o~ 0 

, C- £ ~3.!J;;t ,.~it~1;! A(N:~1ft , S:J.1ftff~~ . J7 '5 .'J.-(

Structtype 
X· ji1t.~ #5iU~ "'c)• /, (J~.:<... , .... ~ 

t~ t.1.1;! A (N : ~ 1ft ~ #il- t.1. ' s: ~;f.1. A ' F:t~~A~
Picrtypc ' w·~; AJ. ;f.1. A .= ' X:Jt1t.) 

8eartypc ~ i+<..~1;! A 

}i ;f... "'"t it 00 - -7 " .r. ~/1. -& Jt ( / ',- JZ.):±O " -'¥- 7L ___ ll't ii3l "- x /..,Unitlength 

30 ::It /itI;.il} L {t; tt aK3d a -

3 0 "1.. JiJi(ltc. L f~' ti bK3d b )l • ..,;... 7 /J~BrdgFragGJll -

&. J,f& t.~ ]f; ~kH· L 1,f, tt 

02 median 

I_shape 

~~*"'/;!'tr' I~k" "- -Z... PGA O/1iLtt ,0 .:c..iJl y! 0 ;~ 
-

02_logstd ~~~~~~~~-Z...PGAff.~$~ 

03 median ~~ 0/ £:J~ :t ~kJ~ -Z... PGA 0/ 1iLtt -

D3_logstd ~~O/£~ :t~ ~-Z...PGAff.~$~ 

D4 mcd ian ~N&h\l:2:JJi :t ~k ~ -Z... PGA 0/ 1iLtt -

04Jogstd ~~Kt :2:J~ '{; ~k ,it~ -Z... PG A it :tU~ $ ~ 

05 median ~tV3 r: ./::--..1'" T ~k "E -Z... PGA" 7L.£ 9!. 0:> fL, 0/ 1iLit -

05Jogstd ~~7t~~'{;~~-Z...PGA#ti~$~ 

BrdgfragPgd Class #kJ *~ffil 7]11 

,(0' ~ 1ft<..:i!'5 ~ I : ~ 'r_pgd . J7 .J!. 1ft 2:} 1f%- r.9 ~) 

02 median ~~*'" ''-'if' T ~k tiE -Z... PGO 0/ 1iLit) " ~ 1" 9!. .,,-,0:>-

3-23 



02_lo gstd ~~.~~~~~~PGD ff.~*~ 

0.) median - ~~ rf 1ft i~ :f. ~*- ,1t~ ~ PG 0 rf 1iLtt 

1)3_logs td ~~ rf P ~~~M~ PGD ff~.$£ 

0 4 median -
~~ 00 1: f~ x ~*- ,."~ PGDJ O J hQ t ffi!o !~ rf 1iL JEt 

04_logstd ~~~~~~~ AA ~PGD#~~$£ 

OS median - ~~7t~ifi ~~*- f~ -z PGD rf1iLtt 

OSJogstd ~~7t~~ ~~ ~~PGO ~.~¥ £ 

~~'~*M4~~'~~'~~~~'~I~&'~IA&'~~' 

~ ;1£ tfi. ~t ' ~,~ fz ' ~A )f- Jt:fO ft~ ~ 4bJ It ~ *- t t ~ :#L -it -zilJ PtT :'f';>}£ 810 

-1§' i~>t~ * W*4 ' 1~~ G11 *tt!:. J& I :f£htf 'JE t ·\..; :f-~ f; /~' tt B~ I :f£At~ M/;;. 6] 

(CECI)~AAt X i!,g:~ /;;'4.~,~hJ I /;;. ~{~ * mit ~ tis h tt1t Rim J~ l:f£or-it 
,>JJ- 1:Jl. rjr? ~t ~ s* hh- ffi7 /9 , I.@ ~t ± 2484 !;Ji-. ,I' -* -lff- ;n0 ::ole: oL:1 0 ~-r. ~t ~ 1~ ~t1::t..~JI:fL J a ~ "'jIJI J.JA-1'-r ?,,,---o 'T.! 1'- -if! 1!!..1fOl $ Jii! 11', o~ a ~ iJ, 'J' 

4ft /\.... q" i@e.hh-;",;. ~ -7 :t:. r.!f. j;f; R3 , ~ ~_..in ·lit 6 -7 ,I' - -, -lff- ';J}. , r+1 ,u- Ie .)., ,I'
If.' L-, J>.B- ,",,,,,- /0) n I g 'fa- -<-JL- iVl~!TJ 1(0') -pz A2. ~ m -<- .:gj :r!.1fOl $ L!5.J ].J.u U;" :;; 
6m 1-X T jli~' 1t Bi-1t ffl ~k,t& A; ?.t~ t ' 1-X &. t\. @;) 93 ~1&.Jl~1 81 ~ ~~ 0 

,~ill~~~~~JftT7'J ~' 2703 Ji~*£*- j- *4t§1L~c1t ' *-tt ~ jf r{R~ J.t 

-z:g~~*~-f- ' ifx.§ ' CI jf *4~~A; 2257 Ji' ifx.§ ~ ~1 )t-f-~ 

A; 511 Ji ' %tt 2768 Ji ~ t ' lfx. § ~ ~~Lt -f-~' ~t~* 81 ~ 'f'l ~ *4 '0 

,~ill 0~ ,$.,~ hJ ~ 1: ' 1t ffl ~ ifJT -Z f; /~ trfi *f- II ~ ,~Jt (TBMS) ~ *4 1-X im 1L 

-z ; ]ERA; .>-R 'r~:2 ' fz&~~ 100m -z.:JF ~ ~i!481t~* IJJ-im-itryUt!:. 
tfo1~ , ~lic~~9r1Fi*-t*~'~~*tt£R~ ~ *481 ~ ffJ lic9r' tt -:­
:#L~MM~~~~~~~AA*~' ~ MA*~~~:g~~*IJJ-~§ 

j 7J;4l-f t :f~ ~ 0 

~lic ' *-tt~ ~~~JtA~~~~,~hJ~' i!~*%tt 2729 *81 ~ *4~ 

3-24 

0 



0 

~I'*04~*~~~M~~~~~tt~m'~.i~~~~~ * 

.)-() PIT ;9 IJ ' {~)-} )]'HL~AtplT ~t !~ -Z- JL':'- 4~,~AfJ • t1t.I-f£~ , 1-:-Z &.4RiJ!m * 
E- rt;: : H, /- I.f: ->-i :T.- /0 I -I ... I) hh- - * 1:7 ~- .,." " :i-O.P 'h- 11- ,I' .~ .Jot<- 'J]- 4!-~ <3T·<.J5l ~ 1-r,7)C. ~ - IIr) +;t 0 i _'. niT' /.:0--B- 'r~ &x .I-",£/~P!I ·IC1~1!!1rUJ7K-i{)(.£ 

8:J 8:J} H::, )}~ ; I~ 3. 10 PIT /'G ' ~IJ fogm 00 ~ OO~. s0 8 ~ CC ~~ ~f ¥!­

~/'G:~~~ ~4~.I-n~~m*.i~§'~A~~~~~m*§ 

~~~~~~ 43.I-n~'~~~.~~~-z-~00~4~~ooft~~ 

161f ti .I- f1. ~*§ lli ./S ~Y 0 -iJ' i!{~ * t~ tt if-1\(1«'t~ tt fJt j[ if-1\ ~ !t~ ) 
S:]8~CC~~' ~a /J 3 . 11 PIT /'G o [gj 0H~*t~ttfJtj[# J.~&R[gj 49 if-' 

76 if-' 84 if-~ 89 if- Im 1@ ~-*-, ~ J:c or £-.0 5 1l~PI~ MfJtj[ Bi-ft-A ~ {~* ' 

~~R~ 84if-~~-z-04~*~~~j[t~~u~m~~~~~ 

~ , ~ J:cz R;J t~ tt s0 {~* ~ ~ lj~1l YLt~ t t nru 3. 1 I ~~ /'G 1:[ 2729 £-if0 

l!A~ * ~ , ,f&.lt!2 mit 7Jl~ t~ t t s0 tt- * ~ 16 ~ tt fA 33% ' *'Hi *- J.~ mit ~ t~ tt 

1t16 67% ' -!t~ X,1f 53% ft3 1l .fk t~tt, 14%~ 1.f ftJt t~ tt18 ~~ i&mit $ ~i!l 

5~ 0 ~)l ~. 1 2 1-:-Z&. fJti 3. IJ PlTfG ' ~)]IJ&.;1:[ 2729 £-iJ'i!{~*1«.,~tt14~t( 

~ ~~ , tA &. 1«' TELES ~~ i~ * ~ ~~PIT 16 s:] 8 £- cC £-~ 0 ~~ p.~ , ~E-;k. 
>:. ~~ ! :G<.. 'J]- 12. ~ -l:cA. "J]- -\:!:G<.. 4- ' J]- (.Jo""- k J1 h ) -:Tr. .. 1 -t JJ/ -\: * 4- • ." I- .. 1frl"cJ7 -i{)(.'/I V) 7K ' I ;r~ /~ IJ: 7K J:.\, '/(0) , ..t 7K 1'i5f U1J n(X. I)J,.J.:A M X JI/ J:.\, /;:'.J..t , ;;b 1-A 

TELES -z-~~i~*~~~*~ , ~IJ-'-ri%-{~*16 T 58%' §ri%-~*~%~ 

1Jj- f~ .t.{~*%tt16 T 23%' l! ~~ {~*%tt16 T 18% ' .ft# 1%s0-ifi! 

~*.0i#{~ , i1r~{~ , r'fJ{~ , #+~fd~*.ft16~* ' PIT 16 (:}0 CC17H~1~ 

..Lt7c 1k 
IOOOm( 1') 

J..)" .-t 

500m(1').i-

IOOOm(/F 1') 

IOOm( 1').i­

500m(/F %) 

30m(1').i­

1OOm( /F 1') 

30m( /F 1') 

J..).,T 

+tt 

~-[& 24 19 70 79 255 447 

¥-=-[& 49 27 120 151 346 693 

~~r& 13 6 86 110 452 667 

~12S]r& 
.., 
.J 12 72 106 166 359 

~1i.r& 13 30 108 155 257 563 

A ~to Q 102 94 456 601 1476 2729 

3-25 

0 



10 

3-26  



50~75 j'f 

40% 

49i+t) fiI] 
4% 

/fJT 
0% 

76~83 {1~ 

23% 891l·~~A 

14% 

84~88i+-

19% 

U~t~ (11-\'1 
80 o/i 

1%  

3-27 



5 

1% 

w·13 1; :::>i" 

3.4.2 l!~ 

1T 

) ~ 

,­

3-28 



KlM~~~~'~K~~~~±A~~~o~~~~~~~~±, 

~ 1;-r -t '~1T {if:? *t~ ~ ~~ ~ if+ !3Zi: Jf -1t -1* Jf~ i[ -+ 1t 1] i( , ;;} t!p J)t:t~ t%l ~ 

8i-1~ m11E A tt 1iL Ii/J JfU~~ ~~ PDA)J~::% {Zl *Ji5 ,t1. Wif+ ~ It1iL ' t%l ~ ,~t -*­
1~ A t~J~ itw. 1f if+ ~1+ ~ i! P:¥i; i[ ~~ 1~ }]ft ~ v:c 91' ' 11!1T JJU~ t%l ~ Hi- ~o0 

i~ *8J -& Jt ' J±A~ Jt 1iL &. 91' ~*"i if+ ' 173 ~ffHt ffl }t. '£ t~1l 11! 1T ~ifl Ii}] , 

;f§ n~ t~ 1:ftJ ITI ~. 14 PIT 91J ' e*" itt £. ~~nAt(~*1iL K ~ iJ I&. fit ;f~ *ifl WJ It 
1iL) , {fd cAtUIT -it :t~fit foJ A;{i t,~) , ~L 91' f:>t i if1~ (-& lff#lj i ~M) , Iii! it 
( , l:'< if ~fE § ;f~ 40 Jj~ t~) ... * ill fj';- 11!1T JJL:t~ t%l ~ or RS %.:, ,'1;; A ita *- {Zl *0 

8J #;- 1::; , iZl l!t,£{;}! ffj i( , ~~ fJ ~*8J -t 7¥-- {t K ~ ~,Q fir t~ jj~ ifr 1: rtt 1)';- JJL 

:t~ f~ 1f- rr,1 or tis ~ ;1;; li it~%-(171J~o 11 ilJ ~~t ~ -1*.*1'- K1] i(~ {t) , if Jl:j:, 

{0'J *~ ,t1. ~ iN J] J-J- TBMS "i if+~ffl ~ 0 

~~~~~M~~4~~R4~~~*~m~~~l~'~*. 

~~M~*m~~~*"i#~~~~~~'~~~~~~~*~~ 

3-29 



1 ] 77 *81 Wf-+ Ji¥-1t K ' 1# /~ 4t~*16 ~ - JIA i~ ;k tt1t t~ ft1l1t Jfj ,M~'0 

"J]. :::~ .:.I<+ "-" <Itt.. IQ k -l::A. $7];"1- a:& +; -7 ..!>t.. +f- Q; rn 'h. ~1;, '* -7 I.- 7;: -i::::- :1'7] ~I 'Jo.. ,,0~ ,/1" :f: ~:J.... 1Il-S- >' /J; -:r:;: ;::,] X /~ -<-- .JfI:':J.... ~ , ~ 1FT, ~ r.::g 1'-1' ~ -<-- -'- h1I /}J 7:::: .,' oJ I)'J .Jf!­

-Z 9r 81 t~* ' *- tt ~ E, - - f' J-Y- iifl fL ' ~ fC~} -t t~*~ 1!~{,t; J[ ~ -:~ 

~~~~~~+H~* '*- ~ ~ ~~~ *~*U#-z ° 

/~li3-f.~fo]1\*lf~1!~* tti~118fH93-ka ~ ~-IO PfT3711' 1~~55IJtR 

~M#~-z0li3-~fo] .~Ltt~'~&~~~**&~H~~~~ o 

~ 3.15 PfT7G' P;~*tI L*I~pIT1t;Jf:,f- 1i t~*tt i818~J;c~~; IG] 

3.16 pIT 7G ' J'l 11P; t~ 00 X& oo ;ft 818 ~ J;c ~~ If'f- 1!t~ *"t~ tt {-1\( 1·t:t~0 

tt fJtJ[ {-1\ ~ JIA ) 818 ~ J;c ~~ , -ka [j] ]. I 7 pIT 7G ' f~ i&l inJj ~ "t~ t i-8~ *,~, 

1!t~*;; 1t; 1:- tJ. 81 26% 0 @] ] . 1X J.Y- &. ~ 3. I<) PIT 7G ' ~ 55 '1 P; ilL I I 77 

&~1!~**M~~A~~,~&* rE ES*~~*~~M~~ 8 

~ J;c ~~ , .te, A j; i t t~ * ~ -}J':'- poi ~ 1t; A 81 * ~ , PIT it; J;c 1§IJ ~ it 9 I % ; 

%- J.Y- TELES -z*~t~ * ~~fl * :;§- , ~IJ 1jii:}~ * it; T 70% ' j; i:}t~ * 
h~ iLr< y ........ r.l -l: .}.£:.. m· A~t j J- T 20°1 " ;;t; fjg.Job.. >J]. A~t J J- T 9°1 -e1-1J., .Jo.G<.. >J]. El1 
t:j'J c"<IJ] M

c 

5<...1~ ~ a 010 1 0 Jt ··,ft 11 u1 ~ a a '10 1 0 ' ~ u 1r"l ~ .>-;, 

it; T 1% ' J;c1§H~16. 0 

lfxr! 
1000m(1") 

J..:,zL 

500m(1") .f. 

1OOOm(:f: 1") 

100m(1").f. 

500m(:f:1") 

30m( *').f. 

I OOm(:f: 1") 

30m(;f: 1") 

1-:;" T 
+ tt 

~-[& 5 7 31 26 60 129 

1f; --=-~ 3 2 16 66 323 410 

~~~ 1 2 8 37 187 235 

.~ [1!J ~ 0 0 4 4 10 18 

~1L~ 0 3 32 44 306 385 

A -tto 0 9 14 91 177 886 11 77 

3-3 0 



-ro 
-l£!E. 

34% 

20% 

I) Llhlli 
4% 

12% 

25% 

3-31 



5 5{I~ 


41  

76 

17 

1%  

3-32  



1.r'>A~·-I-· -k- J-t~ ~ ., ;:1 ~~J' r'-- ri-: ,1 -." I'!~." !;G;.. ··7J.:r;.t "T~ J-iI<.1J.-.} fHl
ft.;;; a ~IJ 32!!:. ' /f'" & ~ t:l IN L.; if '* :iL fJ)(. -1fl J..! ' ifv1~ J..! 1rvJ ~ I'V' h"'Z g', 0 '1§ /tjPJ 

,f:t t_ fr0 'fi ~ ¥f-,btt~J-A&~MJi;f~-'ftt!?Jt1lL ' #~.i. 2729 ~~i~.A~* 

tt t-+ & 1177 *~ti~A~* 1ft-+ ' 1#- TELES ~i}itf1t1R m 0 tf~ta8J/2--~ 

,t,~fol-%-iftI ll£~1fI' Jf:ti!A~*~M)}/l'fJ,t*1t; , ita &iJ 3.20 ±~ 3.25 

pfr 7G 0 

3-33 

http:J-iI<.1J


-~ 

o 

3-34  



• U,f.:!/;t;-~ 

~-'!W;* 

:.
•- •1 

I,
•• 

'I' 

• , .­--­\-. ,~ 
, I· 
~, 

-.....~ 
• 

,~-.. "..... 
." •• e­

3-35  



D  

~' i!. 

!M.i!. 

J.. f'1- ht 1& 1'1­

~I

•.. 
I•

I
••, 
r 

: I 

3-36  



,, 
... ~ 
f, 

o ~i!~* 

• 11' i!#!* 
1J'i! 

~i! 

3-3 7  



. . .;­

. f . , • .,,'" . 

~ ~'~:fIt- w~ ....
•
I • ~"~~* I.1 ~J! 

~/Y "~ 

D 

,JJ!. ~ 

:t!'!. J'l) -' , 

"li 

~~btl&~ 

3-38 



•• 

• 

••• 

~, 
Ii.," ,• • 

~ 
f l 

.. ".' :' '(
i ' ·'·"r" 

• ~jl!At* 

1fi.!t~* 

~i! 

.%i! 

TELES li!1T ;fPvJ- *~;f~ tt1-t 81f ' Pfr1R. ffl ;f~ *j- *41f fi\J t~ i; , trfij1iL 

)j ;ff1i-~{- j- *4 t%- i(!~ G @] Jt ' ~ Jt ' ')G j~ ~~ j-*41f ~;f~A TELES {§ ~ 

W*4 ;f ~5 t~)JII~ ;f1]1.~ lfx.1R. ffl 0 fz 3 -7 "tf 91JPIT?#; TELES ~*j- *41f a\J t% 

i( t:Z,& j- *4 ~tuJ1, ' t:Z T it1t -g~ ~ {&j 1iL i!1T tf ~8dJL BJ1 : 

1.  ;fPvJ- *@ift ;31]1\ h,~ (C lass) : :f-:1f f<. 3-6 PIT 91J2:.. TELES ~~~*)} @i~ , 

J.. 00 q-Js.. j;;f;; ~I: -,"1l....>ot ..~ '"1J- 'b. HWB 1 C >? q-Js.. "re -I: 00..J. 2;+,;r -,"1l....>ot ..1i-..."1J- 'b. 
x a .!f!- !l'"5I..\r- ,.'ll. 05t. i'. 1f") * ~ , J7!l'"5 M x.!f!-.-r.:±. "'I~ JR. 65t. i'. 1r'iJ * ~ 
H W B 2 S Jt 4' ~ *- h,~ 1,%~ ~), 't.~ t t if-1\ i!1T r&)} : t%.. [ill 83 if- 2:.. ~;p~~0 

tt4t~ 1tfft.t~tt(C)' 84 if-2:..1£tt~tt4t~:O~ft.§:mit:lt~tt(S)' m1~ 

3-39 



2.  ~f.£ht' ~fJjf11-\k.~(Branch_ID ) : ~ ;:4f f---- 1-2 PfTJIJ ' 1f; -{;,tr~~~ 

tt4R~ ' ~ ~'~~~~~&R~ o 

qh ~e 	,(1; T~ (R tID)' ~ - -r~ ':h. til*' '-;';- q :ie:", r.-fc -r~'F! ,~'f,~ an ~;z G] 'l '-;';­3•  J.<.B- ,.)]<.. T\, AJ,c.'j ou e _ . . ,EJIJ ~ AJ."'} /,"') 'Fr, ~ A:1 1'fI1- ' 51'> l!E AJ,,,,} fJL r/i1 >{" 1fT :(j\ ~ 

~ ;f~% 'r ' G f07t~no ~±- A gX, 8 ' 1J~ -ka ~:% 1! 136 fo."t-z1-\k,~ ~ l360 ' 

~f-1! 134 'r f)t-z1-\k,~ 10 134A 0 

4.  tr~H~1-\k,~(lD): #- 12,t;,~, ~;J~ k,~10~f0-f11-\,t;,~, rf fJll!Ek.~~ll.$-,")t 

+l( ,z;.~ 1&.1L ,t;,~ -z R;J ~k.~ ~ /~ ~ ~ f1. i t ' ~ l!E ,t;'~:7 ~ M ~ f.£ -tt ( i:- }[ )0 

-z-IJ~ Jf ' 1-A i:- JZ. ~;1'1. -wt ill +ilJ A -I~~;:} ~ A !£. Z ' iff M - ~ f1. i t n 

~ - ,& -trtJ *Y! IJ -1+ tt ~G 10 J\ III *- - ,t;,~ ffl 7/2'- t5L 8A - ,& ~ W~ 1f r~ it 
J.l! >j, ,& -trtJ *Bi- ' ~ 5j-- }]IHi~ *~ 

0 

#.JT(N) , 1i (0 ) gX,ZL (L) , E ( R)~ r;& }]11 0 

5.  ~ooJ{&oo;ft: 10-trtJ-&~H~Jt-z * ;ft ' orffl;5~tt ~~*~~Jf ;& *­

(Cost) , 1±. BrdgCost ;f;t~ rf JI1~~*;~:);M ' ~~£tM-z~1iI.-t~ooJ{&oo 

~ '$  jab
1J! -rl~ 0 

6.  £~M1t5 i((FoundTyp)' -IfLl,&1tfish( Ft_val): :f~:if {Z 3-7 ' t),-1~ 

1-\..,t;.~ rz 7G 0 

7.  ~~~AAr&1-\,t;,~(Town Code) , ~t ~1-\,t;.~( ract) : r), t~*PfT1±.:l.tt. fr}liS 

Tra c t ;f;t -z ~t ~ 5i- [J',diI. i. *A~ 7G ' rTiJ:l.tt. ~ ;fi #ifL&.:l.tt. T 7](1iI. iJJ' k ;f;t. ffl 

Tract ;f;t -z~ 1ft t if+ 0 

8.  t~tt7](+no1!& (Z coeff): ~K JhR t~ ift~ -z -t~tt~1)j-&PfT1±-~~r\AA~ , 

-Pt~t J1!. BrdgAy_ 2 ;f;t ~ cp 5i- }]11 1±. ~ ~ 49 ~ , 76 ~ , 84 ~& 89 ~ 

Wi mit Jt{ -t~ttHLj[-z 1t l& 7](+ f]O 1!&1*Jit 0 

9.  ± :l.lU~1tfJi~ S#Ji: }]11 : :f- .~ 3.1. -+ fijd 5L 8}j , Jfz-t~ *ffl [f] 200m r&;~ , 

~ ± ;$.1'& 1tfJi ~ S#Ji: }]11 ®l i!1T *' ~ 1-A tt Jt ft .~1i ' 1-A -1iI.1-\,t;.~:fz 7G~	 0 

3-40 

http:ifL&.:l.tt
http:rTiJ:l.tt


3-41  



;;<.!t~.U.\Jl'1 

4!f~ 
fl\ 

l< .. 
~ 

- J**"'~
Ll !l ~!IIItJ 200WUJil88(8K+950- 9K+l14)~~f,t; 

il88(9K+ 114- 9K+222) ~~~ 

il88 9*+222- 9K+546) ~~~ il88( OK+ 116- 0K+500) ~~.ft; 
d88(9K+819- 10K+l49),:g;~f,t;/ 

I I ilAA{10K+l49- 10K+314 ).ifjJ~f,t;
0 / r ~ 
\, . . I . / ~ il88(l2Kt%5'- 13K+067 

~ 
~

'. 
., ) \, ~ 


", \ . !l 1.\" Uf,t; ' \~ i~)

'-, \ r'iI v il88 

, (;O J /' \ 
" il88(5K+233-8K+203) ~~t.t \ " 

il88(OK+5~-5K+070),:g;~~~ I/ "<~~~~~ 
il88(l3K+067- 14K+484) ~~f,t; il88(l 

3.5 TELES .1Jt~ TBMS .1Jt1::t-f!1 

It> ~{~ * *6:t .f:fiJ3;j~ ~H'-1t jf 7J;+ '* (J-A T R~' tjt TELES {~* 'i 7J;+ 

,*)~I~*~~~~*l~~-'~~ 'i#~k~m~m~~-~ 

1* ~ 7J;+ '* pg Z-- ~ k.t;1t 'f'i;fo Jt ~ 'f'i ' J-A ~ +t- 0-~~ * *6 At .f:!I"ij ;j~ ~ tt1t 

~#~tt~~~&o~~*#~~M*'TEliS ~*W#,*~~I 

l11 -t!2. ,)h ~~ ilJ -1@l ft rir ' -*- *- 1; ?~J' 17] 1ft ;if tt ~ {~ *;fo ~ ~~~ 87 et ~ 
~~~ln'W#,*pgz--*~*~m.~~-a'~*~~ .fM~~ 

87 Jt ::~U~r 1t ~* J~ !: ~ 1; ;f1t, J3t;)~ + :.oc /F !HJT :k ~ ffiX. ~;r 87 *6lJ: 11~dt- L '0 

~~~~~l~~/F~ ¥A~-~'~0~k~~~~*~~~~ft 

*- r TELES {~* W7J;+ '* J ;if 0 * ;t:!IJ1 ~ #-/f Jt 01 z-- ' 1~ ~;fIT t-f 1t ,~t *­
~+m~'~;if~~~ m~~.~ft~l~Lo 

1;~~~~*~~ fm~~ TBMSk§~~1;~~~~-~Jt ~ 

87 {~*f 7J;+ ~ lJ: ~ ,Yt. ' :f{lit 0-~{~* f 7J;+ ;if t¥- ~Hl 87 JG J;'f; , :tt- .iA~~ 
{~* ' ~ it 0-~{~ *;;fo %-~ rp ifiJft ~n 8]0-~~ * z~;if ~Gf1 Jt 1[87 ~~ 

;J;+ TBMS tB cf **-'*r~ 1f *lJ: ' f ;J;+ 01 Z-- tB ifiJii- %-{~ * *~ -¥-1ft # 

3-42 

0 

http:ln'W#,*pgz--*~*~m.~~-a'~*~~.fM


J14~ 

r cfELES 

,fit1t ffl ' 

TBMS  

A L i-f+  

~), T S 1ft *ltr~ 

{~ *+ l-f {f};j 1ft 

11 ~!f5Z. tf 
1ft ?} or mTBl'VlS 

'Ofi!i@ 
Ice " Branch ID " J] 

:1f 
~j# tf~ 

8~J Code" Tract" coerf" Soiltype " Waterdepth " 

SoilLqf 

Deck area" undType" Soil 

, TELES ~* 1ft TBMS 80 {~j 1ft :1f 
NUlT1uni " " LandSl " ScourDepth ;fo Ji1[§] {lffj 

Slide" ScourDepth Intrp_cost ,;;::_ 

3-43 



m*'~~~~*k~~~~~~~~~R~ wm'§~~~~~~~ 

~ t~H~~§ 'iJiJH-jE~~ ' 1TT~ ~*,7rjt ~ iffl5~tt -t: " ELES ~*:::::- ;f+ 

~ ~~~~.~~~~*'~4~~.~h~~~~~~~~~~ ' 

§ k;J :f.-~ TBM S ~ r 1& 'IT ~1111} ~1-~ .n tl~l1iL ' 11 e; ~ffl5~ ~1\ a~J *-~ , 
~~ ~fi11} as j[ Ill-lt or :k or /1, , ,~~ itiit :l ~ffl 5~ or ~>t e; ,~fi 11} , -11~ tkJ * t!t~ 11} 

~~or~e;~*,e;T~~M ~~*k~~~~.~~,~~~r~ 

~~R~~Wm~~~TBMS~'~~~~~*~~~h~~~o 

r~ -t; Z ' EB TBMS j-;f+~t~A TEL S ~ ;f+ ' ~ 7fr; ~ Numunits ' 

Skewangle ' LandSlide' ScourDepth ' Intrp_cost ~a ~ffl5~ ~1\' ~ 1~ t~J1iL 

~~fL ' ~ ~ XJ..:,( Numunits' Skewangle ~a~ffl5~~1\~1~;f~J 1iL~ ~N1~{~

*,f;ibt~ ~a itiiT 1~ fiE. h ~~ e; :2 ~ , ~~~1~ ;/!'~ 1iL § ~;J TELES ~ tJT ;f~ ~Ji 
~~~~~o ~.~M~~~~~ ~~*k~~~~.~~m~~~ 

~~~I~' W#~~AA~~.~~~~~~ '*~~TBMS ~~ 

~':FiW!JaLif.~1~£~ tr~' 1iL' Wf1fl3r7t~8S TBMS t ;f+11~ TELES as 
~*W#~'#~*~~.~~~~~.kX:k8SM~o 

3-44 



I'~~ ~~ ?Jll~ 

Of"licc 

1\ 1 OJ"ii cc 

I h~ nch 

l \ranch II) 

Rnulc namc 

ROL.i1 C II) 

Name 

Milt:(J ~ c .. '111 

Mik,,!!c- ,n 

II) 

\\ 'idlh 

NUIll ~P~ 111 S 

Ma~sp'!Ilkll 

('(lS I 

h';1 H! ;V"I 

J i "i r~ 

.L H ':& (~, 1"J 

...L -f~- ~':.t. 

Lr.;;.rt {'(/;1ft 

~.. f ~e f; iiii 
~) f.~ f'( Ni, 

Ifi.;: Z~.;, 

t~ !l ,':- .1~ tl 

'I!. f'i ,':-K -H 

I.', (~ fl;. -", 

J(; tt 

~Il j:j "1 ~ t,- k 
Iiz, 1 L~ K.. ) 

f. ;J~ I,', {--I i ! 

ii, ;c. ) 

IllMS ,H+ 
TIIMS ',', *" 1t~I j~ Tr:LES ,'!' !I·f-It 1) A Jf;. ~ /l.ll, 

IT LFS I!lU ll 
Ii >II 

t .z Z ifi T -i~ A ,lI;. " ~ " I .~; 
~! !j )iIJ 

t:· II 1: ~1.14 
:f...J) T8MS .IItf.,i"lbl 

0 

lie.J:- olt 3-2 *-'- !?; 
j1::. 

'Ii" jl~ .J:.{M't 
1:- .1;'- TBMS 1HU't\-iiI. 

k 
I t- ~r< 3·2 #1>1 

'~'J'I', J;} ,ff, 
*~ TBMS tiJito,l'rtlb'L 

" 
~ o!;' 3. 1.1 ;~, j!.:; ~~.r.'!. ~ I I ~ 

R 

i;' J .~ fA- *.e ~j ;i ':r. ­I;- TSM S 11'![ l'lli)'!. k 

·.:i 11'. It, ~Ii '[ f' (K) 
J',( fA- .u1i 1'. IY. i", :t a 

;;'C" 

:Ii' J~ fl!J! £ JU'i,(K) 

1'i -J\1. 1.11 E([ ':t'. .fl. (M) 
,',( ftl; "li .q'. 1'1 ;L) .'10 :t 

:ri-1.I !!llt '1U:I (M ) 

li"J:r Lil~~ 
~ 

'~' H L.fi;H 

if l~~ J&'¥, 

:,;' l'l' !{:j ).!j 2.f'/ (K) 

;,i' J:!' if; It IT! ft (K) 

-r;- If. IA- iili ~ f1. (M) 

li"n~ IA IL fl (M) 

~t'] I ~;r.!."!. k 

1---!------1---------I):). J\t,k :i' ..... i ) :t 

tH I ~'! '~TUt 

Q{.., l!~ ,k ~t;tE 

I 'f.. ~~ f13MS IU!. I.:lllt 
2 .jli; -& *'t; 'it 

I ~ Jf Tl3MS 1H! '''I IiI. 
2.flrdgCosl j ;~z .ij1f.a. l/k OiJj!{ ,ro~A'jiLm ' $} 

"1j"e 

3-45  



/L. ellci r 

Soi Itype 

SoilLqr 

LandSlide 

WaterJ c pth 

C I:I SS 

X 

, 
0 111]1 seJr 

Dsg Year 

ScourDcplh 

Inlrp_cost 

11\ '.i~ Iii (LIt':. 

::. I r;~ It ~") 

;U! ;K+h" 
~Uif: ( g ) 

Jt11~fi:Ui 

;l;.Jli.;-~ f Ul1 

}~dJ! r,' 1 

cL !iIi iji ~ .!~ 
),'1 
Jt T Jj( fu ( '2:_ 

JZ ) 

I~~""!'I. X 

If. I't: 

Itd* "'-:~ Y 

&j~ 

::L .L-.'fcl 1~ (!~ 

@ ) 

It..;;? 111 I ~l 

i'WU!!:l ) 

;'I ' *I ; · ~ li ('2:_ 

K ) 

i~;(? i!i!lt* 

~t ~ I Jiz z 8 

l'I: I ~Hi;lc ( a 

Ii, ic) 

,'t . 1 j~:M:tof :~ 

I ii!. ttl+ 

I.~. ;f l+ 

.~ 1'[4..j­

f i"l t~lh.fUt 

1 'f. ~ Il ltvlS 1/ li Ir'l;lL 

!:2 JlrdgAy 21';: , R m IO\\I1_«)(k ' / .B. ~. I·tt 
fit . j.'J -;; '):t rJf, 1\'. ( Dsg_Year j;':)1Jl:. )1L~b JJUv. 

111 t~, *i111l;iI'J, 1n ~" It.'!:! ;t .j.J'­

114 1) ;\'. 'S"j,"­ I A i',H~rlIU'lf {lIe. z. V ii 

;itit!jlA 1M,'I 

J:r,.I~ , -f! AU:, ' 1,i1.' j:..,Jj {z 3-6 

. , ~~ , ~.~ ' ~ ••Rft-~~ ,} ~ 

-t:~ , 1\HRI~ ' I>lHi~ tH,I\-1:'A-W.I~i ' Hj«IA ' iir WHf.;iJJJ,1t. 
l,~ , NJ t A~ ' I ~ it, l~ ~~ 

i( , J6 tJf i'li A ' J{i. A ' H If:; ;~ 
~It. , ~ a~-***~-~~ 84~U~an ' 

~~- ~ ~*~~ K ~ 84~U& ~B~ 

1----l----+---------1~: j,t;-;~ 

t1:: M 
f~ (if! GJ> S '-9 

-:t 
I-----t-'--------+----------Itt-Ji: j~ ;i~ 4'.:!:!; X f.H~ 

1~4. CPS ~i 
f( f"f 

Ii 

(itf,'f 
IA-Jiil G PS f1( 

If 
lit,)( ( iPS tJ 

fHr 
IIi;, 

i~· J\:. :tJ- ~r-

'C' J'I~ ~i .:L 1-

~ -;,' .,_,1­

.'i -~i 1-+ 



13:t ' 

1t 

ffl 0- t,~ rilit $- ~:.z 43­

4.1 /'00 Z ~~*-* ({(
-}j~ 1<.. kit 

pfu rf Ii :1:6 Ii(PGA)~ 

0j..:.z ~I 7]( (POD) ary DSl rf , 



'ri rm f?ti! 

,~ 

aT 
o ~t 

--11 *£ i~ 
7J ~t-&$-­

oT 1T'ri];Jt 

;;{Z

*7}(!\..  

1t iJ I j!x:. 80 *6  



0 ~(:/J y,; ~ ):if]' H~ ffl {ll 5f-~!T t~ A *t1:. :£ -I-*7tf H AZ US 99 sJ it1¥t -+ ffft ' 

Jt tfZ -tft Jyt 11 tZi * t1" ff+ Jf S!J pg Z lllt 11= 11}?t 0 

;JJ:\ J~ 
~k ® 

t~ 15 f! /1 1.. ~B3 it.t Z ~~ .tt 
it 1t 1.. !~:f 1;~t z ;It, in ± 1M 

$ill i1,'}: :i, Jyt ~ , m15 ); h ipIJ i*- ¥1J ,ti ~,; oJ. .t. 71\.11 r~1k 5~ 

;JH~ .&. MdiJ ~&;i 1.. ~B3 ij{t z ~ R = 2 Ii.  
!'it ' ;1~ t1. ;):f ~:t jWi ;~t ilt ±  
iFlJ :i, J;L *­ 0 

if.; h tt Jyt tf fi <.. Wh ~ 
f:l .&. ;ft. ;~t ± ft'J:i, , {~t1. 


Jt f~ 1~j 17) .ciz:' ~ , t,~ 15 1t  
1.. tf Ii <.. 1ft t~ ( ,], /j~ 


tf fi 5em) rr :h 1ft] i*- tt~ J,lt M. R - J J 1l\'J (oJ 1iL t~ 11R = min 1+ j 2 ,2R =4 ( JOcm 

J)t R {~ 15 .i! Nd~~ M 1Sl 
J~ , *'- -i- 1M i:t 11 ffl , fil'J 
,ti .t 7}\. ,t;~ J$. ~ ~t 1.. rf Ii. 
;71:.-/1£3 ;Jt *­

;j~ 1; 1[ <.. f~ ~t.&. ;It, i,it ± iF'] :i, 

0 

Md1. [!] ~ :h.lilt J:~ i:€ ~ 5~ 

oc hii :2 T r~ , ·Md1. M;- t~ 
i /F -1t: ~ ~k fe ' 1§. ~ .i. 

h\'t][ M Jo']:j , 1£ X it Ik. jf 1.. BJ1 1l\'J {oJ 1iL t~ 11R = min(Rj ,3)R =6 
20cm 

!JJ] mi. <.. it /1£3 T~ 15 Ii 1.. 
~ A ,-7 1iL t~ , f:,;l 'J ,ti .t 7¥­
r,El J~ :Ix. ~t 1. rf Ii;t /1£3 

;jli 1; ~Ji <.. 9~ !i t~ -rh 1R 9X. ~t 1.. 

0 

Mi- t.t Ml 1f'J ilfi :l:ol~l ' 1!it~ 
1M {oJ 1iL t~ 11 

__ h- *'- -i- .t 7¥- ~E. h ' Ji or tiE. R '2 Rr §eX. R = 4.5 ' 
:: ~ i! A T?i (fu ~& <.. iffi l,~j £ R =9 min(40, 2;]
1 1.=! '" H -7 ',r l-;¥i '± .-\-' T Jif( ~,J:- .J.ll ~ t1.11 ,liit :t tiE. h ;j:~ Ntbi(. __ hR } -t-':.l£. )Jx. 0l~ ,"0 1.f11­

ii it irnM 0 

IN : r1i:&--&Ii(cm) 
Rr : {~t1. Ii 1.. tit :J;e -y] h 1Sl:l:~ 8:t 1t fi.! <.. ~J] 'ri 
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f} 1}( !Jo :i! 

$; 'fi BE ,~*- 8:] cf 

1R ' ~:,z At 1116 7t ~ 'ri BE 80 0/ ~ cf &iJi ~~~ 

~jt :2 i~ ~k 1J; 'fi BE fj)t st) cf 1A ¥iIJ fj- J]IJ ~:,z A,. At Z:- $f- fj- raJ 

lEE 0J k i-if- ilJ 0 

;fR itilt 
BE f)'J!- s:] cf 1R lJlJ0 

1R l' ~:,z iE fJt 1t.1& ' Jj-!J11 
-cA..~# J- :z:;-+c:f-'-'-" {-'-~JJ- jJ; ± ~.l- -ltiz..'J]- t'! zolJ- 'i±.. ~ 

0s0:f- t?~ /J~ ->...e.:;.1T'''J-J ~ ;;f,··\Ij a'('I& r\,-'t'<..'I~t11vl 7t" t::1'J:kt:..l:!I.i 

1\ ¥~ fi i% r~ ~ /j:: riD ' f; B~ PlT 1tz fit s0 t~H fJt r~ /j:: f§1 ' ~ J:c. r!IJ it 1i~ 

ipl _ JilL --ffi] -l~ m /'... *;'" , .it
I'-'J /, :.±:1rO) 7K J]::j:;Tt /"'\ ~ ~h*~/j::~o~~4~~~ ~ 

100 J]11 t~* $f-1i t~ tt 7]( + !Jo :i!& Zdsg l' 

A'i? = (A. ) X 0.23 .......................... (4-1)  

A = (A )x O. ...... , ........ (4-2)  en \ c 

16~-*~~*fJ ~~~ * &7t~~ $; JyHi BE 

fj'J!- ~10 cf ,Ut ' Jj- ill J:c. r;f,;] 1i Z ~ $f- fj-- raJ lEE IXJ .~.1-if- ill ~~ t %~~~jt 

:2 i~ %~k f& z'.l ffJ Jfh 'fi BE f7'J!- 80 t 1i o-&-{iA~ %~k ;5Lz~-~~ J,~ *~} 

st!~ -z ~ j}] 1J; 1~ 'f~t BE f7'J!- 8:] cf -fll iJ4 ;f~ -Y-r1 PlT:;G , ~) t~ '[i BE f,,'J!- t 1R 80 
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0 

(l] J1 z;j{ 12 A ) JIlj fJ, ~~~ £ ~1i fa ~t ~ ~it (/J $t ~ tc 1ft ' 111=10 tt ,& ;f~ *-z 7jc. :z. 
1ft f} ~ i~ 'ri liB ,:!"t 9=' 1ji 8:J tj~ !fl 1,~~ 4It 0 r -+-3 tfL tlJ~ -%- 5lJ! t~ *1£ /F ~ ;f~ ~ ~k ,~ 

T~~:z.~~ ~mtl~~9='~~~~ £ ,~~~tl~~9='~~~~10 

em 

Class a h m 2 /32 In] /33 1n4 /34 ms /3s 

HWBIC 0.25 I 0.402 0.5 0.668 0.45 0.934 0.4 1.200 0.4 

I IWB 1 R 0.25 1 0.402 0.5 0.668 0.45 0.934 0.4 1.200 0.4 

HWBIS 0.25 I 0.402 0.5 0.668 0.45 0.934 0.4 1.200 0.4 

HWB2C 0.25 1 0.262 0.5 0.287 0.45 0.313 0.4 0.338 0.4 

HWB2R 0.25 I 0.262 0.5 0.349 0.45 0.435 0.4 0.522 0.4 

HWB2S 0.25 1 0.333 0.5 0.396 0.45 0.459 0.4 0.522 0.4 

HWB3 C 0.25 1 0.438 0.5 0.456 0.45 0.474 0.4 0.492 0.4 

HWB3R 0.25 J 0.438 0.5 0.525 0.45 0.6J 3 0.4 0.700 0.4 

HWB3 0.25 1 0.438 0.5 0,525 0.45 0,613 0.4 0.700 0.4 

HWB4C 0.25 1 0.273 0.5 ' 0.303 0.45 0.332 0.4 0.362 0.4 

HWB4R 0.25 I 0.273 0.5 0.367 0.45 0.461 0.4 0.555 0.4 

HWB4S 0.25 1 0.273 0.5 0.367 0.45 0.461 0.4 0.555 0.4 

HWB5C 0.33 0 0.346 0.5 0.380 0.45 0.413 0.4 0.447 0.4 

HWB5R 0.33 0 0.346 0.5 0.442 0.45 0.538 0.4 0.634 0.4 

HWB5S 0.33 1 0.361 0.5 0.452 0.45 0.543 0.4 0.634 0.4 

HWB6C 0.33 0 0.471 0.5 0.493 I 0.45 0.516 0.4 0.538 0.4 

HWB6R 0.33 0 0.471 0.5 0.549 0.45 0.627 0.4 0.705 0.4 

HWB6S 0.33 1 0.471 0.5 0.549 0.45 0.627 0.4 0.705 0.4 

HWB7C 0.33 0 0.392 0.5 0.425 0.45 0.459 0.4 0.492 0.4 

HWB7R 0.33 0 0.392 0.5 0.494 0.45 0.596 0.4 0.698 0.4 

HWB7S 0.33 1 0.409 0.5 0.505 0.45 0.602 0.4 0.698 0.4 

HWB8C 0.33 0 0.406 0.5 0.478 0.45 0.549 0.4 0.621 0.4 

HWB8R 0.33 0 0.406 0.5 0.478 0.45 0.549 0.4 0.621 0.4 

HWBXS 0.33 1 0.467 0.5 0.533 0.45 0.599 0.4 0.665 0.4 
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Class JI'gd /11 2 /32 /11,
_\ /3-" 1114 /34 1115 /35 

HWBIC 1 25 0.80 50 0.80 100 0.80 200 0.80 

HWBIR 1 25 0.80 50 0.80 100 0.80 200 0.80 

HW B IS 1 25 0.80 50 0.80 100 0.80 200 0.80 

HWB2 2 12 0.80 24 0.80 48 0.80 96 0.80 

HWB2R 2 12 0.80 24 0.80 48 0.80 96 0.80 

HWB2S 2 15 0.80 30 0.80 60 0.80 120 0.80 

HWB3C 2 12 0.80 24 0.80 48 0.80 96 0.80 

HWB3R 2 12 0.80 24 0.80 48 0.80 96 0.80 

HWB3S 2 15 0.80 30 0.80 60 0.80 120 0.80 

HWB4C 2 12 0.80 24 0.80 48 0.80 96 0.80 

HWB4R 2 12 0.80 24 0.80 48 0.80 96 0.80 

HWB4S 2 15 0.80 30 I 0.80 60 0.80 120 0.80 

HWB 5C 0 15 0.80 30 O.~O 60 0.80 120 0.80 

HWB5R 0 15 0.80 30 0.80 60 0.80 120 0.80 

HWB5S 0 20 0.80 40 0.80 80 0.80 160 0.80 

HWB6C 0 15 0.80 30 0.80 60 0.80 120 0.80 

HWB6R 0 15 0.80 30 0.80 60 0.80 120 0.80 

HWB6S 0 20 0.80 40 0.80 80 0.80 160 0.80 

HWB7C 0 15 0.80 30 0.80 60 0.80 120 0.80 

HWB7R 0 15 0.80 30 0.80 60 0.80 120 0.80 

HWB7S 0 20 0.80 40 O. SO SO 0.80 160 O.~O 

HWBSC 0 15 0.80 30 0.80 60 0.80 120 0.80 

HWB8R 0 15 0.80 30 0.80 60 0.80 120 0.80 

HWB8S 0 20 0.80 40 0.80 80 0.80 160 0.80 
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Sj3
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II, 

0.1· J .2a 
.......... (4-12)  

=1.5K ..  ..... (4-13) 

1. ZiiP; 

fr& " 

2 0 

r& 

5~ ~ 

' 1tzt~ * J± i&­
"­ cf r& :fa 1]5] 

f,§. IlTJ -* , 

~ , *ii 
If rtf. 8* ~~ r&m "f ~ au 'if- P; 5~ 

)]IJ P; 0.6 0.8 " 1.0 & 

2. S j}g:l:tl::. )~ it1«' :l:tl::. -PVL J'-. *jl P; Ie"I;l~ :<­ Srli:- /J ~, "" *,­ " *-=­ " ~ ~~jl:fo ~ Q9 ~~ , Jt 
/, 

3.  f 76 :fa IX4 j}g 76 j: -t-,ti1:Y~ it ' -0- P; j: -t-trt- *:fa - ~~t~*~ ~jl , 76 X& 

*1it;} )]IJ j}g 1.0 :fa 0.8 ' 84~X&*J~ Jt ~ 1.2 :fa l.0 0 

TELES § k:J l-Y- ~ ltl::. r& ~t If r& *P; £*lft{fL ' f,z J:_ :9 IJ J~ A ti-~ %­

#If%~~R~*~~1itt~*+~~&'~P;~~r&~*4~~~ 

1-\(. T 8+] t~ tt ltl::. fJ 
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:¥fl %-( 3t i& -~ ~ 11-';- ~,~,8}t-; , 2008)1ft 15~;f~ ;~t ~r;Jt;f ~Ij ~* I! ~~ if;f?!:J *riD! Ai ~5 h 

-z M ~ '~m+~~~M~A~~~~~~~~-z~~~h'~~& 

11~ *{~~ ~ z riD! R ~5 h ~ I J' 1R -t1 ~d ' til m1-t- ill 80 ifT i'A {~~ tt11} iEAM-*riD! j[{ 
"",I::. -h ,[... -'-j,.- 8 ..~ m- /,J fI;'Z1J.c: -J, -;t; G':i: A '/ V. '-'-' :It' -J, -;t; G':i: A --7 J;J:; It- Nc J-£-<,,-
Flb / J ' ~ ,Y-IL. JZ 1r"J * tJ-] 11- A jiO 12!~J;z _, tAo IX flJ'l ;15] jiO12t..)3'<.. c -<- -1ft 0 ",93!'!p ~f1 ~ 

(I) 't;f IIPI];*- Ji X Ij, 15~ 2m Bi- ' iJTi'A 1~tt &; y(%) = 5x2 
- 25x + 100 

(2) i;~;f~lj;*-Jixl'll5~ 2m ~ 6m -zM8i-'iJTiA.1~tt&; 70%~ 50%1% 

pq tili ; 

PC ~1G- ~ &; /F * ¥J] ,~:t ' ~ Jl:c '&" ;fG-:itt it ilH~ f[t )~ui 1~ Jt ~ &; 1~:I! ' 

&~~~~h&A*~~+~.~~'~~~~~~~R~JiAy~~ 

T ' ~;frr pq hit:;;: ~1&1~ f[t)~ Ji : 

( I) %-:it ill Nt 1kno 3! Ji A, ' *7G ~ )Jf ,~:t ~~ f~ tf ;f~ *~ .£ r;Jt ;jJP! r1i1 ~ 

i'f,;- it ill f~ !\~ -z A) {! , !~C 8i- or f~ 3!1& ~ rc 171Jiff i'A ~;fG- -z pq h ' &. 

(2) %- *- it ill A, ' *7G ;f?!:J ;~t ~ 1x. ~5 iE ~~f i~ , 51 11D! - :* df ;t mP~% flo 

3! Ji Ac ~k;;CT -z1G- pq hit:;;: ~ 1& ~t 7J;4- -z;f~ f[t )~ Ji ' D! r1i111} iE Ac 

1R 0 

y(%) = 628.83x 3 
- 76.188x 2 + 38.953x + 20 
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4. A i* }.ttl! z ~r Aj;lj i* lfr : 

- ~~ H~ ffl 1ii* £tJt l!IJ :fz 7G ± 1'Sf 7f<-- ~~t h R.~t ' ~ #., 5r Aj;lj PoJ i8i ' r~ Jl:c ~ 
;t~ ~ ;,fF A 4* £tf,i z 5r Aj;lj r. ~ i@. 0 

- ~~ rffJ § , t~ * 8:J -fz Ii~ J{. Ii :¥ ~ 1ar fZ. -t ~ fm. -t- fff X i@. ~ .;R rffJ 

It 0 :Jli t~ or ti51t ~ !,~_~ fZ. ' itA~ ~ ~ ~,~ it~ 5t foT ti5 ~ i§ - -t /~ fZ. ]:A 1£ 0 

1f-i! 1T /L-~~;f~d~ 8~ !t!? ~i~ ~tt1t8i-' ~o HAZUS 99 zii1,tct-f-ffiTPIT1!' 

'% 1~x t~~ ~ ~*~j- !jj9i z fu 4~ ,t'i tIij fjit 8:J t-tt t!p 1-\:fz ~& m- * z fu i~ ,t'i tIij 
18fjit 8~ ~-:. i t 0 1f f~1f- :tit 1';-*~ 1~ * )f- !jjJt z fu i~ ,t'i tIij .tit flJ -*-it Bi- ' i@. '% 

1iA~f~ )f- iff -, - 8:) ;f~ * i*- til ¥- ic 17 - ~ 00 ' ~ -& 80 t~ * ' rft i t ~ § ;0 

;:z ~* rf1£-~ * j*- 11l f" ic:j~:{ , t!porti5 '~~;~ Il&t~* 80iE ,%r!J~5 0 

;f~ -r z ' 1~1 t9:. 1~ )]IJ 1~ * z % -i*- fJJ ~ ic 80 U; ;f~ ~ i(;fo mit fl{ ~t h *~ 1; , 

5t 11 ~ -& 80 m- "* ~ ~~ !~~% fu 1f- !tl? ~ Bi- i~ ~ ~ ril f@f J.9:if It.1~ )]'H* * z0 

i*-tll Sf- icit(~ £ ;f,..tt1t If- ic$t)it 1l~ .f.t;f~ *ft.Jtz fu iJH1. fA ¥; ~ , ;f,..tt 

-=!' 1%X t9:. ~ ;j ~r PIT 1!z ~~ t~ * )f- !jj~ 8:J fu i~ ,t1. tIij f"it :f-it ~t.it it it -if§] :£ ;f,.. 

tt1t 1ji ic *i! -iT )f- iff i* T *:if Jt :£ ;f,.. tt 1t 1ji ic -tt ;fo Il & 1~*z fu i~0 

,t1. 80 nJPJ 1t it ' it - ~ .tit1t ~&m- * 8:J i~ ~ #k ~ i~ $ , ~M=-it $ , 11}Q£. 

0Bi- FsJ ;fa i~ ~ 80 fiJr7l 1Jt :¥ :fi tB :if J.t 1~ )]'H~ * 8:J :£;f,.. tt1t Sf- ic it ' or et 

i! n1£1~1t-&1~zi~ ~ -#{ $ ~ ~ 1t:Jli1~zi~ ~ ~t $ 8~ 'tt1f5 0 

J.9 -'1 7f-. ;;1i J~ tt J- {~ * 80 i;{ :{ ~t $ , lL ~ fG JIlt 1A t~ 4j;t 8i-;l 1- 80 t~ 

1:. ' .?J-~ ~ t~ * )f- 4i~ z£ *- tt1t Sf- ic jl' ~Jt &"fi! 1~ )]lj1~ * 1f-!~ ~ 8i- 8~ &.. 

~. ' ~ 8i-*J.9 - Il $t lL it i ~ or k A ' %- J.91f itM *;]-- it .g~ )f- ,fifd;¥df­

~±o-~rffJ§' ~ ~~ *n~~~J.9-~:£;f,..~~1jiic'~~m-* 

5t IJ 1-A i*- til 1ji ic1t J.9 :£ ;f,.. tt1t 1ji ic 1r1J %-1f- :£;f,.. j- 7f-+ '* rf M~ .z~it ~ i*­0 

th -'- icit ' TE L ES Wf § til 1-A t~ t9:. w. i!-iT it~ )f- iff 0 .tJ& mit ~ t9:. t t ;fa ~~ 

mit $t~tt80r~~1~* ' )f-)]lj1-A 60m;fo 100m 1tJ.9-i~:£;f,..tt1t-'-ic80 

-& Ii t~ t9:. w. :t.. f& mit 1t t 9:. tt;fo ft& mit ~ t9:. tt 81 ~~~ * ' )f- )]lj]:.-1- 120m;fo0 
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(log-normal distribution)-t ~i~ 

~J it 
m·{3, ~ ~M:. ' -;t;: ~tit It ~ l 

A\1 

( ) ......................................... ..................... (4-14)  

i~ Jfu (cumulative distribution 

fUllction)' X" 10 g) ;Z1iI.. PGD 

1iI../~ 
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~~ Jig 

J6 ;z iiI.. 

11 ftJl -*­
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~ 0 t8 7J~ tiS *- 7]( ~ 1iL {y °T tis A; 1M h~ :iii' ifJ ~ fZ ± :1:1'£ ;~1t Ptf ~ Ik': ' ~ J:c ' 

TELES 1''ft t~ 7t~ 1l;{. iB {J z t ) JiZAif:J-;~ it flJ ~~~~ ~ i~ ~ #k fm. r/] ijlt 

¥ 81 ~1 A 1A ' z 1~ 1+ -Y4 tiS ;(z ~~ ~J PrT ,t- A tA- *4 flJ 9X, ~~ /F M.:f~ *~k flli. 

~~¥~B~~~¥M~~ ' *~T~ ~A: 

F;,PGD = max (F;,PCJD loy I:aull ,F;,PGD by fiq) .. . ,., ... ..... ..... ...... ..... ...... " ...... (4-15)  

F; = F;YGA + F;YGf) - F;YGA x F;,I'GD" """"·""""""""" " .. ·· .. ·" .. · " .. (4-16) 

1rI~~ -1® Is. -t. -gf 1t Jf- It ~~ /F ~J .:f~ ~ ~k flli sl ijlt ¥ fJ 5]IJ A; F2 ' F] , 

F4 ' Fs ' ~IJ tf;: :&' -t. tf1t -¥-It A; $!f1tUr1 ~ , tf liAl?! ~ , it £.:f~ ~:fo Jt ~ 

i~ ~ sJ iJ~ ¥ fJ 5]IJ A; 152 = F~ - F" , 153 = ~ - F4 ' 734 = F4 - Fs ' 73 s = Fs 0 

1,,1 t)t ~&: t~ *8~ £ *- ~t1t XI- It ' t A; n ~ 1 ) ~~j~~ I&J i~ ~ ~k f~ s:J 

i~ ¥ °T J..:J- i((-4 - I 7) *' iG ' Jt tf q 1ft r;ti' .&-lIs- -*- tt115 If- 3t1± tiS ,,,,. &. ftffi ai-;fEl ~~ 

'f'irTi1Jt ~1~it)t~1@]1s.*--gf1t-¥-lt 1G~giJiT-' ~IJ J\H-17) tf8Jq =n0 0 ~ 

1~1 t)t ~ 1@J Is. -t. -gf 1t -¥- 3t 1L ·~;fEl nPl ' ~ t'!p i; -1@J £ -t. -gf 1t ~ 3t it X .:f~ 

~ ) rtf ~ Jt 't: £ -t. -gf 1t If- 3te.it X;fEl ~ s~.:f~ ~ , J:c ai- q = 1 P.~ rrn If f~0 

,~t 55L k ~ 1® £;1-\. -gf 1t J~ 3t1± tiS '$.. ai- 8:J &. Ji! ~ itx iJi ~ 8J ijlt ¥ itqf 1(. ~ 

gil iT- ~ Jt ~;fEl n~ , gj J:c q 1A °T 11[1 t~ A; &- -t. -gf 1t -¥- It it n 81 J& ~t ' *,0 A 
(4- 1 g) 'lL10 ~ ~ q tii§A ~i§JJ,ptf i! A 8J /F ~}£.:j~HthL~t ' Nt 'ifp] q 1A 

sl j[ II] -if- 0.3 ~ 3 tf reJ 0 'ME ;~ ~£ :t 8(] k If- i~#H~ s:] q ti A; Jt TNt 0.3 0 

F"2 = J - (I - F "2 )'1 

F
3 

= J - (J - F 1 ) II 

F4 = 1- (1 - F4)'1 .. " ......... .. ". " " .""" ................ "" .. ,, ",, ...... ..... .... (4-17) 

Fs = I - (1 - F 5 ) ' I 

0.3::::; q = Vn/3 ::::; 3 .......................... ........ ..... .. ....... ....... .. .. ...... .. .... (4-18)  

*,0 i~C ' ~&: 1~*A; *~1tiiJi ~ , tf Ji.:f~ ~ , it j:.:f~ ~:fo Jt ~i~ ~ s~ 

iJ\$fJ5]IJi.0P2=F2 -F] , P3 =Fj -F4 ' P4 :--:F4 -Fs ' Ps =Fs 0 
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iT pJ:~~ 

~t or ~ } {~~ I~ Sf] 

if!- if! tt ff{ 
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[!J tlt1¥i 

~k 

0 
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0 

~1 = 
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0.01 " h - 0.2 " 

l 
i 1 

.Pi ................................................................ ............. 19) 
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~Jt ~ ffJ: 11t- i~~ R~ a&] :f-~ 0 *- ~r Wf 1-:1, 1f r?R ~ 171Jtt ~ /j i( ) 1-f ~[f1 tJt 8]1 -sza 10r .i1! 

H~*~ff~~~$~~ . ) ~ ~U~& ~ ~~*~~~~)~~ ~ 

J:.~ ~ 1M- ~~ ~1T ~ ~t ~jIt if' ~ tt ~ , t~ ;§- Jt ;;fIJ m - Ji 1fl i! 1~ 1JtJt 8]1 TrB­*~;[17

*~H~~~$~~~ , ~ t~*~.~U&~~*A~8~~~ o 

t * ffL ~107 J~AT i6 J& J& Ji~ It :R -sza fz -i-~ pf]- 91J ' ill;7~ ~ A~.& ~f& 1-:1, 

T ~01:6*- f{ Ji ) ~ +-~ i' ~t1:f1or .I. l£ ht ;t.ibJ ~At~ ~ , i!l ~C*- tt ;t ~~ 
;=z ~ It l!E A~.& l!E ~&. ~A 1:.. ~1:6 *~ Ji 0 fi8 Sf ' ill;7~ J[ Ji lL l~&.(80g~2S0g) 

~J[Ji~.f;&.(2S0g~400g)80 PGA 1!;t1]ij[!Il1:~t~A' ftM~A$)* xJt l:~ 

80 or ~t'r1- ~;f£Ji or ~t,sl(Jt ~ ~* ' 1t;7~1~ *~1T !kffltJ,~k $- ~1 tt ~ ,~t *-* 
rrll ~ 5!-/ ~ 
rx~ /f1 IT'/ ... 0 

1f~ ~~ it ' *- tt -t 5i- J]IJ ~~ ~ Ji lL ft.&. ti4 ~ .~&. i1! - ffi- ~[f1 5i-~ I lL f&. ~iJ ' 

lL .r&. Ji J 1-:1, & I ~ .f.&. ~iJ ' ~ f&. Ji J 'i1!1T ,M~ #-~1T !k fflt -tjlt $ tt ~ sf ) 
~ 1:6 J& ~ Ji pf]- H~ m ~01\ 1'z PGA w. ~ IJ -sza pf]- 91J ) ~~~ -sza [2] 4. 1 pf]- 7G ' 5i­
)]IJ&-; 0.06g' O.ISg' ... 0 -sza~c) 1\* PGA w.or1-:1,ti-1i-1-:1,T£*-~~IJ : 

(1 )1\ it PGA 'it 81 A +~ \Il~ ~ i71' $ Ji r& M8!] t w. ' 171J-sza I lL,f:&. ,% J 8&] ~ 

raj~ 0 . 08~0.16Sg' tw.&-; 0.122Sg' if5z-ft1\it PGA 1A~ O.lSg' 1-:1,1t iifL 

1T!k ~t~jIt $ tt ~ ,~t *f~ t w. 81 Jt *~ 1% q ; (2)~1-,(;fez PGA 1A1tl ;. Mt -H­

~ raj if. nPl 1~~ Pf]- 7G ~ PG A w. 81 i i f,,}t 1:.. ' ~1T ~~t -t~~ $ tt ~ Pf]- i*- ffl ~ J{{0 

Ji 5i- ft&. ~ I l!E ft&. J ' I lL ft.&. ~~ J ' I lL .t&. Ji J ' I ~ ft.&. ~~ J ' I ~ f&. 

Ji J ' I --t X&. J sf ) ;fEL~5 ~1\it PGA 1A a&] 1iL yt 0 

t:!i -.t&. --=- ft.&. ~x&. I!E ft.&. lL ft.&. ~ ft&. --t f&' 

.If-.1iL :gal <0.8 0.8-2.S 2.8-8 2S-80 80-2S0 2S0-400 >400 

m;- ~&. ~ .,. I!E .t&. lL ft&.~~ lL .f:&. Ji ~ .f,&,1]~ ~.t&. Ji --t .t&. 

PGA 1-'( it w. 0.06g O.lSg 0.23g 0.3Ig 0.38g O.4Sg 
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o O.lg 0.2g 0.3g OAg 

IV CWB V CWB VI 

/} 
0.06g 

I:::. 

O.15g 
I:::. 

0.23g 
A 

0.31 g 
I:::. 

O.38g 
A 

OA5g 

4.6.1 ~*16:,lf!J 3J fti!1t~J!t~¥~tt ,J-j[19Ij 

""h- .~ -! "i.' -!:G<. ;n0 v. .:Ii. 1m , ~J- ;:~ .:1;4'I , T I l "' 1~ 1ru1 7i' /x... /' !Jj /::1:.. ~ //' 

*- tt -t' § -=- ~ l5f£;fit ~' ~t~*rf 'rJl1J1 ~ 14 f"t.l:- ,~* J? ~(i!~ A* 
t~ , ~id~) J-:A & i; 13 f"t tNT ~ £ A t;%-U~ ~A*t~ , -& t~) , £ *- W- *,4 ;fZ 4-6 

PiT )7 IJ ' -A- HU){' -{{u !,;] -t.1 ' [1'] -L~ piT 7G ' )j- ,5]IJ l1!1-]- ~ ;j~ ,t'ldh ,t~ :f-ti -t~ It~ 

.i!1-]- !k. J'lt 1'Jt $ tt ~~ -z t5t 8~ 0 
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t);'- ;gru1 J:.'~~ -g t~ #fT '* jf .kt~ 

~f)t;g b. 14 t,tCJ 
b. 13,ttCJ 

I.;f1-;f& -r&_ aD -r&_aD 

I.;ftf~ :¥~ 1G -+1­ #!;
tB /' 

,*-t{~1f5 i( m t.G:-ot b!k i()'-'" rq ,..~ :J. 
--y;. t.G:- ( r.J~ ~ i()7K Pi M :J. 

3:- -W 1f/ i(7K ./:J. T ~* I ~* 

t~jtt1f5 i( 1f: i( T ~(~i1-) 

5J~I. if­ 1982 1999 

TELES ~~~ HWB 7C HWB2S 

l%- ~tt 3 27 

i%. j!J :f iG it I 27 

~#jfj 90 90 

PlT 4it jf i51G;~i51G rri~ tB jf -+1­ #!; ~f- :::: ~ ~~~ ie ~:aD itII /",1 V , - ,.,£ p~, I!f­ ' 

,ffi- r& 1~ tt.Jff<.... 00' -''' 0.208 0.28 

±J:-t~~J]ll 2 2 
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( 1) L +}~ 'E {,{fj : 

.-h :t. I or J,. I.- ,lh r-7,,~ ~:I:- -1cJt nj -\-. 'h. ~il'i ~ -\-. m ..~ , .."'- ttl n ; ~ "h. £%
I:t1 f<.. --+-h -J 7'0 ~ Ih g 1,-q ~ ,"0 -1f1t / V J'\. /,-:"J ..It "'>'l, J'\. $ 1,-q 1foJ::fJ( / V J'\. /,-:"J -±­

~ ~ -H- k 0: 'h. 1°82 rJf. 0: -7 ~ '-Y]- :z:+ ~ --'{L -'-t + ~ ,',-3- fjJ, .u..)$ I.t;, --'{L-'-tJ'\. ' J:L ~ Jrx. l , /,";:J '7 '& ,-<-1101 $ pJ)~ .Ji:k. &)(.. & / J J'\.-"'¥ 19iJ /J~ ·1-V-?':1G 6)(.. & ' 

l!J Je-t-~ TELES ~~;f~*~~~*- ' ~;f*~~~;f~*~~~10 HWB7C ' 

Ji ~~ ~!~ *- :l 1iJ 'J I ji1~ 1; -Z TELES ~ ~;f~*~ ~~ ~ -i~ 'ri Hh f"t -t-it*- ' 

i~~ ~;z Je~ ~;f~ * 0-~~~!~*- ~' JIJ 'J I jiT ~ tl.Ji-i~ :t=(J~ ~~*~1t.i-i~:t= ' 

rf ,& 1~:t= ' ffii :21~ :t= ~ 1(>~ -i~ ~) {l] ~ 1~ ,ti Hh ,tt -t-ii~a T *- PlT 711 0 

C la ss (1 b 111 ,
_11 f3 211 111 311 f3 311 111 4n f3411 In s 11 f3 sn 

HWB7C 0.33 0 0.392 0.5 0.425 0.45 

-
0.459 0.4 0.492 0.4 

~~X' tEl-AL HWB7C ~~;f~*5-}~~gf] ~ ~~-i~'riHh.f"trf1R' or 
itzJJt iU -+-5 )~A(-\--5) t t l- L ,t* 'E;f~~ fu -i~ 'ri Hh tilt rf {t m 2 .f- m s 0 tE j/2' t-. 
;f~ * -z Jr~ l Sf-- A; 1982 if- ' -f;?~ R. ~ 76 Sf-- 5JJi;f(1 ;f~ * mit 1t t~ tt #L,[ g!J Sf-­

1-\. ' l!J Je i( rf K ,,,II ~1R Jfx. A; 1. 0 0 5Lt ll m -t- ii a ' b ~w. ' l-A & L ,t* 'E 

;f~ s:J ~t -ii N = 3 ' or t t l- Jt ;f~ diJ ~&~ Mt 5ii Ji!, 1'} iE 1~ -it ~ 1R A; 

~ 71'11 R1 L ,t~ 'E ;f~ g!J ~ 4+ foJ 90°, or tt l- Jt -f-11' 7J foJ p~~ t$t ~ #+ 8~ gf] 

g.iE-1~tt~1.&. 10 : 

K ,kL'" = ~cos(90 - a) = ~cos(90 - 90) = 1 

177 2 = 0.392 x (0.208/0.23) x 1.0 = 0.355 

1773 = 0.425 x (0.208 / 0.23) x 1.0 x 1. 11 x 1= 0.427 
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n7~ = 0.459 x (0.208 0.23) x 1.0 xl. II x 1 = 0.46  

ms 0.492 x (0.208/0.23) x 1.0 x 1.1 I x 1= 0.494  

~ ~~~A£A~~M~%~~M~*~'~~%~~~ 

*1. ' lL*iIt~Lif-~ 1999 ' {*,t~i@ihlt ti- ' ~ !i:c~:if TELES ~~{r%)-* 

£-:,t~,tz '31!~ *1;! *'j}S#~~ HWB2S ' jE~:if*~* 511~A~ 1=~ 

TELES ~~ {r%)-*£- 1h ~~ 'r:£ Hh ,,,}}t .:f- *' :#~ 1l:z !i:c ~~ {r%)- * £- S#~ (lJ f] i~ 

a 

HWB2S 0.333 0.5 0.396 0.45 0.459 0.4 0.522 0.4 

#/~ £ A {r%)-~ iIt ~L if­ ~ 1 999 if­ ' ~*!~jt E\. [@ 84 -if- ftT 57JP'fl stl ~* 
ihlt t,~ t t iJt j[ , Jfx- J't- ±. :til S#~ JJIJ ~ 2 ftT 1't ~ -z. *~~ ~i S#~ 11} ~E 1~~ it K soil ~ 


'lit ~ 1.2 5 0 It:f 'lff1 HW B 2S ~~ {r%)-*)j- S#~ s!J ~itt a ' b ~1it ' 'J%- it N = 27  

~).,& lit it t9 90° , of ~).1Jf- flJ :  

a = I + . 0.25 = 1.0096  
-b 27­

- 90) =1 

fl12 - 0.333 x (0.280/0.23) x 1.25 = 0.507  

I11 J = 0.396 x (0.280/0.23) x 1.25 x 1.0096 x ] = 0.608  

n1 4 - 0.459 x (0.280/0.23) x x 1.0096 x 1 = 0.705  

f1ls = 0.522 x (0.280/0.23) x ] 1.0096 x 1 = 0.802  
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- - - -

, I 1_ (, ' '-le' .}:&... .- J)- 'iL" -%./ FI_ -t '" ).,J. .+I-. L {g ,C;. ,~~ 10:-"$ -'-J-' .}-&.. '-J}- --'7 t.t -k- -'-~ 1..J-.. 00 ­

.!-A .L. f iT ~ 1rUJ -$ ~ 'J'./J ?lJ 1~ 'I:±' tJ:t:1 :",,K. -1-":' -;«;1,.' ;J~ -4'- ,Y-IL 1 fOJ -$ -<- $ 4"'- ~'( 0 -If- JG 

~~o~T*~~~~~~~ ~&T'~~~~~*£*-*~~~~ 

ill ~k~~ ~ i~ ~ ~*- ~ 8f];ft $-.!-:J- ai@1-T !kflt;ft $- , .!-:J- a tt ~ 1tfi~* 
Sf] ~1-T :k ~t ;ft $- 0 

(1) L 'r~ 1ft~ : 

Wf L 'r~ rg t~ -z fu i~ 'ri $ Ml *-:it +'\. A A ( -t- (4) ' il7t or fJ )]IJ 1-t- ill ~ ~ 

~ ~&T'~£**~~~~~~k~~~·t&·~~·~~~~ 

~*- f& 81 ,tt {~ F: (i = 2, ... ,5) , -I;.of:-. -t-7 PIT Jil 0 

~ ~x ' ~ ~o iill * £*~t1t ~ ~-zi@1-T !kflt;ft $- tt ~ i( -1;.0 i((4- 17 )PIT 

7G ' ~ t ~ i~ ~ ~*- Pili. T till * £ * ~t1t ~ ~ 81 :k flt ;f~ $- ~ fJ )]1J1Ky. -t~ A; 

12 = 0.0 I • f~ = 0.2 • ~ = 0.8 • Is = 1.0 ' gj lbc J\ ( 4- 17) X or ~i MA; : 

gj ifc ' ;frJ,ffj ~;J 00 1-t- ill 8C] ;ft $-Ut r-: (i = 2, ... ,5 ) M ,~t *- ' x or .!-:J- tt ~ 
1-t- ill till * £*~t1t~ ~~~ ~ 1if & T 81 i@1-T !kflt;f~+ p/ 81 ,~t *- ' iJt-l;.o 

fz -t-7 *- PIT Jil L 'r~ 1f t~ -z ± *A; .i! fi i( , gj lbc ~i~ jj; ~~ it A; 1 ' ~1-0 

-z 11 10 *i~ 8C] £*~t1t~ ~tt n = 1+'\.A 5\(4-1 ~) , 1-t- ill *-tt q -zUta ~ 

JC ~ ;~ it.11*1t- i( : 

q = V nl3 = VI 13 = 0.6934 u~ it. 0.3 ~ q ~ 3 ! ) 

1& 1~ , L 'r~ 1f t~ 8f] 1t fi tM- *~ ~ ~ $. &( ~+'\.*- PGA Ut-z Jt ~ tk *­
:if *it Fit] fL~ 81 ~5t Bfj ) T 81 *~$. ilJ i@1-T !k flt ;f~ $- , or Jt ffl i( (4-:2 () Ht- ill .!-:J- T 
,L,f 'I'!.-?t I~ H1:1]" err ,"0 /7"'- 0 
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-fz 4-7 J:..lrA'g .£;f..1f1t -'- Jt4~ r~:utli.T ' !il11~~~~ ~~~ $;R 

~ tA~ $- ~~&J6AttQ i!fr !km:.~ $­

~& rB f& Ii- r&.1J;] Ii- ft& 7~ ~,f&1J~ ~ ,W~7~ --c ,~&. 

1t*- PGA {Ii 0,06g 0. \5g 0.23g 0.31g 0.38g 0.45g 
-

F2 0.0002 0.0427 0.1934 0.3942 0.5552 0.6833 

-
F ] 0. 0000 0.0 1 01 0.0849 0.2390 0.3985 0.5472 

F~ 0.0000 0.0025 0.0412 0.1609 0.3150 0.4765 

-
Fs 0.0000 0.0014 0.0280 0.1221 0.2561 0.4080 

P-, 0.0000 0.004\ 0.0484 0.1 703 0.3215 0.4783 

-ru- & @ ~&. Ii- ,~.&.1J~ Ii- ~&' 7~ ~ ~&.1J~ ~~&.7~ --c ~&. 

1t*- PGA 1A 0.06g 0.15g 0.23g 0.31g 0.38g 0.45g 

PI 0.0000 0.0029 0.0338 0.1214 0.2358 0.3631 

~.if. ' I'll Jfl #.fr ~ £ ;k tf.1i- (/J $; i~ It±. rIb ''':7~ :f.- I t ' or ~ )]IJ 1-t- f l14~ ~ 1{ 

Ii.T ' "- £ *' -H-1t lf1lt3! f l1~~~*!i1t.i ' t & ' ~ :2 ' 1(: ~i~ ~~;i(.~ 

8~~~$ F: (i = 2, .. . ,5)' J-A&Jt.£-t.tf1t~lt1A1T*-J!t{~+ PI ' tt~,~t

*-Y,o -fz ..J.-lJ PlT 91J 0 

#fr :R £ ;k{~-t ±. ~ ~ rJ] ~.t( , Jt. il%-It 27 I)} ~r Jt..t% fh ~ lttt ' J:c B;t 

~~ ~~~~~-~£-t.W~~lt'~~~27~~~3-t~~~#~ 

1iL ' 1-t- flJ 9 1l§J £ -t.H-1t ~ It ' ~1- n =91t :f.-t t q 8~ *-~ .r . (..J. - \ R) , 1-t- fll : 
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q :::: ?J 1l13 = V 9/3 - I .4422 U~ X- 0.3 ~ q ~ 3 ! ) 

*- 4-9 RiT~-'EA~£;f-.tf1tlf17t4~~;lltT '1tfll~~~~~;j~~ 

;R ~ {fJ #\ $ tA .&. M!.;l t/; i@.1t !kJ!t#\ $ 

, ,~. fi
JR x ~ ~&. Ji.~&.~~ Ji.~&. 5~ ~fo.&~~ ~f&5~ -t: f& 

1-\.;(z PGA 11t 0.06g 0.15g 0.23g 0.31g 0.38g 0.45g 

-

FJ 0.0000 0.0075 0.0571 0.1628 0.2824 0.4061 

F, 0.0000 0.0009 0.0153 0.0670 0.1478 0.2514 

F-1 0.0000 0.0001 0.0025 0.0200 0.0611 0.1307 

F­
) 0.0000 0.0000 0.0009 0.0087 0.0309 0.0743 

P I 0.0000 0.0003 0.0052 0.0281 0.0737 0.1451 

g] Je ' #fj- ~ ~ ;k. ~ 80 1lJ.i ~ * 4 ~ ~ Jl IiT 80 t~ Jl ~ i@.1T *'-- ~t ;f~ 
+ ' or rJ- 1-t- flJ !-:A T 80 tt l- M~ *­ 0 

Jl Ji ~ ,~& Ji.f&~~ Ji.~&.. 5~ ~f&~~ ~f&5~ -t:f& 

1-\.;(z PG A -fA 0.06g 0.15g 0.23g 0.31g 0.38g 0.45g 

PI 0.0000 0.0004 0.0075 0.0401 0.1044 0.2021 

I. ;f~ *~ §j;~ 191JI ·ti ~ 7ft 

rJ- T iJU~ 1; 3 f"t cp fJ;a.~ , £;f-. it 7ft ~ 4-1 1 PIT 71J ' *JJtJL~a ~ -l.4 

ffl~'~H~*~~tl~~cp-fA~i@.H*,--~~$~l-~~~o 
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iZ) 
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rh ~ '-' ..&.. L:l:- -l-Jt ff/ --1-' 'b. "r. -!: --1-' "TJ- ...t<. ".&c ~I. ff/ --1-' 'b. 00 -+ --1-' lL.it f:t
T liuL1r0Z,~0'1f'1- /:J.\,/.'0 r,,' X:J.\'~1r"1 ' 1r"lJ:.'{:.( /:J.\'/.'0Jf--r.1.:J.\,' /,9:!z.l 

¢1:: '11, 1 993 ,;,1-'-- ¢1:: ".&c 'fl' iTr:t .;r,> J.rL -'-t * --1-' g.;>- 0l -l:A.1* ~I:. J.rL -'-t .it Jlk. ~IJ -lJi;. "TJ- £'­""1/.'0 ' W ""I Z1rvl ~ ~ ~5(. "" / J:J.\, jf'rf /iIlj / J ~ -q- ,.:7(, &5(. a ' /', /', :±: 1i'OJ ~ /JI), 

!tJ}l~ HWB2C ' *-~*~*-*ffJ 1) 15z.i~ 1= Z TELES *~t~* )j-~~ ~ i~,ti 

riB HR *-tt (z ' 1~~ Jfx. lbe.* ~ t~ * )j- ~~ Z *~ *- ~ ffJ 1) Jj( /F ~ tl. Ji i~ 1;; ({~ ~ 

~$!i 1j{i;f~ ~ , t Ji;f~ '* ' ji i: i~ 1;; ~ 7t ~i~ 1;;)81 ~ i~ 'ri Hh tt*-tt ~o T
*PIT 7'1 0 

Class a b 117 2n /32n In}n /3}n In 4n /34n m­)n /3sn 

IIWB2C 0.25 I 0.262 0.5 0.287 0.45 0.313 0.4 0.338 0.4 

* ::)~ , ill fA L HWB2C *~~ *)j- ~Ji 81 ~ tfJ ~ i~ 'ri Hh ,~t t 11i ' Of 

iK~Jt~ }".( ~-5 \~ At-+-() )tt J} t r~t~z ~ i~ 'ri Hh ,~t t 1ft m 2 R. m s 0 m1I2-;f..~

*Zirf l ~~ 1993 ~ , Jl6 ;?~ R @l 76 ~JJJf~l;f,t) *mit ~t~ tt fJLj[ fIJ ~1~ , 

0); Lfe. A t K,()'i Z itJfx. ~ 1. 167 m*-It a ' b Z 11i ' 1-A R. t F~t~ a~ il%- it 

~ = 2'Of~ J}*~~~~~~~~~~.z11i~: 

a 0.25 
K~ j) = I +. = J + - - = 1.25 

- N-b 2-1 

-Pt ::({- t r~t~ 81 ~ i+ ~ 90°, Of tt 4 *-$-11" 1i foJ ~;f,t) J:1t ~ #+ ai- a~ llf ~ 

1~~:ttz 1R ~ : 

K .. , = -jcos(90 - a) = -jcos(90 - 90) = I 

7t&Li! at 41~ , ~r Oftt J};f..t~ *Jl{th ~ i~ ,ti Hh ,~tz t 11i~o T 

177 2 = 0.262 x (0.15 / 0,23) x 1,167 = 0,19940 

177 3 =0 287 x (0, 1 5 / 0.23) x l. 167 x I .25 x 1= 0.27304 

177 .. = 0.. 313 x (0. J 5 / 0.23) x 1.167 x 1.25 x 1= 0.29778 
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= 0338 x (0.15/0. 1.1 I 5 x 0.321 

3 

Jl:c 

*7:k~1iLfP 

or ~o rf 
ir.SJ.~.I.. ~i.b"" 1993 , 

~7Qt~ 

7j( ~1iLfp 51 

Jl:cA 7Q t~*1"­/, Iv] /,;TJ 

t( :7} ~ ]:~fO]' 

fit( 
~i7}

i") /1> 

9r 

HWB2C, 

" rf Jit~ "  

0 

P4n rnSn 

2;f~ i.b i!Mt ~ 
EfJt~*~1;1i ' 
;fjt~ 1 0 

t~ 'ri tib 

2 

1A 

lila 

2, 

7 

] 2 x 1x 2.56637 =30.796 

xl 2 7 - 61.593 
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117..j = 4X x I x 2.56637 = 123.1 ~6 

f}} ~ = 96 x I x 2.56637 = 246.372 

1-:,1, J:. fir ~{~ *~ f/] ~ if.! U. at f"t *- tt ' 1~ ~ ;yJL ~*z £ *- tt1t 1jt ;"t 

~~'~T~99~~~*~~aJ~. ~~~~3*ffl~~z~~~ 

fg iJl fizfJtt'~ 6.~ 5~ ~ ,tt4- cf rlrl.{M-ElJ~1T*,Jlt;f~~$ 0 J:c-t~t~tt!?~.1t­

z t5t 8~ 1,Jt *- ~.?, '1' Ii - 0J ~ , tt t~j~ ttS ~ iJ I fiz cp rlrl. {~ PIT 41iL I z PGA w. 
~ 0.4374g , ±.JJe-&1t iJ Ifizz PGD 1AA; J 7.97cm ' ~~ MiffJ iJ Ii5zz PGD 

1A ~ O. I 9 C111 *f *- {(:j *z ~ i~ ,t1:. at f"t *- -it1\A :i\ ( -+- I :' ) , or)} >JH.'f flJ lliJ0 

ttS ~ fIJ R. ttS fez 7]( ~ 1lr.;f§; , Jt. &.*- tt1t 1jt ;"ti! flJ ~M~*~1t.i ' cp & ' ,it 

1[ , ?t~;j0~ ~kfilH/Jtt$F; (i = 2, ... ,5) , ~a k 4-12 PITJIJ ' +tCP~}jM} 

fl) PIT ~~ z t~t +e.. .f~~:. *- 1-:,1, 0.25 ' ±. *1L&1t ~ 0t3 PIT ~~zit $ 5t IJ e.. .~Si *­
1-:,1, ±. *~L& 1t~?± ti'k $ 0.0063 0 
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This is InFol ' mal Information for Rapid 
Di sseminatio n, the Official Report I'Iill be 
Broadcas ted by CWB. Tail'lan, R.O.C., at http://I'II'II'I.cl'lb.gou. tl'l/ 
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A04-0610-083A - 1:; 61 83.3 0.47354 t 
A04-0030-0758 -1& t'r 1:; 3 74.5 0.45456 t 

A05-0070-021 A 

801-0130-0218 e'i;~ 013 21.9 0.40366 tlti~7~ 



A04-0 150-00 I /\ ft ;0 At,1"J - 1& !/-·lTft L->. 150 72.8 0.38702 cf Ii;j~ 1; 

A05-0040 -() 3i\ A ;f ; I~ A {,1"J ( iit ;tI:,J@:Mt ) -[& 1f!.. JJl!. i;4 37.() 0.35892 cf Ii ;j ~ :;(;-.: 

A05-()070-0S I A A;!AJ,.f:J - Uk .jil.I}J~ f5 7 50.2 0.35734 cf It ;ji! :t 

110 1-0030 - I 0 I A ~~-Iti -=-[& fB~ i,' 3 10 I. 9 0.4 1693 1.i 1~t ~~ ~ 

005-007 A-008R 10 .~. f& @[& 1£i JL..1 i; 7 ¥ 8.5 0.40229 -'¥.'¥.1r.t;J~ :t 

80 1-0030-1 021\ ~!; I~t.t -=-~ 83~ L->. -.. 
o J 102.4 0.39735 ~if.U~ :t 

BO I-06 10- 103A .jit flE. ¥JL iflt A t.%­ -=-Qi fB ~ i; 6 1 104.2 0.38 748 *~t¥U~ :t 

1\04-0030-057 l3 IHI t!§ ­ 5),U,1"J -Qi #fr1t i; 3 57 .8 0.37044 if.'¥. t¥U~ :t 

A0 2-00 I O-OOJI\ cf..1~ -[& cf to L->. ICJ 3.4 0.34323 tIt¥U~:t 

130 1-00 I 0-0 9713 f~ -At ~~ t.%­ -=-~ fB~ L->. I0 1[1.2 0.33627 ~t.-U~ ~ 

1-30 1-0 130-02513 .lIft /'1. AM­ -=-Qi fB~ L->. 130 26 0.32028 -*'1. t¥U~ :t 

A02-00JO-016A A~*.w, -Qi cf to i; 3 16.5 0.30929 t~.t¥U~ ~ 

A04-()0 I 0-053 A -&~~ -Qi #frfT L->. I0 53.7 0.29826 tlHt.U~ 1; 

A05-0070-0 12A !It :f,,:. HfJ -Qi .ji:L ~ i; 7 12 0.2957 *~ f~lA~ ~ 

A04-00 I 0-069 /\ - -r lill~ -[& #frfT J!-, IOJ 69.4 0.29516 *]. t¥U~ ~ 

I)05-007/\-OOOA . ~G .J-ZJ !'E rIk 1£i JL..1 f5 7 ¥ 0 0.28988 tl ft,U~ ::£: 

A04-U680 -0 [9A ~ ~+&-6 -~ ~fr 1't i; 68 19.8 0.27982 -'¥.'il il,'\. ~ft ~ 

/\OJ-OO 10-0 16C i1f.jU,~ - ~ cfl& L->. IOJ 16.3 0.27482 $HiU~ ~ 

DOS -007 A-003A L ~<: ;i1, .J-ZJ L(;j-b}'[) @Qi 1¥.j JL..1 i;7 ¥ 3.5 0.26024 *.'¥. .jt,U~ ~ 

A02-00 IA-O 1413 oi'Bo~ -Qi cf ;fo L->. I ¥'" 14.2 0.25 128 *,i.jt.U~ ~ 

1)01-0020 -1 54 R g J.lrj r",~ {!r;­ @Qi ~j~ i;2 154.8 0.25049 t~A*t 4~ * 
/\03 -0 ISO-OSSA ~-f;N,~ -Qi cfJ& L->. 150 55 0.23922 ~f~U~ :t 

A05-00JO-03 7A ;i\.1't[ f& -~ 1)'<."JuL i; 3 37.3 0.22922 f.'¥. .jftUti ~ 

A02 -0 0J 0-026A fiiti~+& -rIk cf ;fo L->. -.. 
OJ J 26 .9 0.22596 tHiU~~ 

DO I -0070-1 08A tli j/i:.( ¥t" :t ).ttJ l!.9 (& MUA i; 7 108.4 0.22576 ~j;'[U~~ 

A04-00JO-073 A ;'~ tiL ;~ -It; -~ #frft L->. -.. 
CJ J 72.2 0.2092 1 tlt.U~~ 

A05-00 70-0461\ E.~!E Ai,1'l - ~ .jl1.~ i; 7 46.3 0. 18957 ~1~U~ ~ 

1)05-007A-()()8A i1. -!,H!- ~£;- - i; 7 ¥ J% @[& 1fJ JL ..1 i;7 ¥ 8.2 0. 172 14 ..rl ft.r.;j~ ~ 

1)05-007C-OOOA R -'j=- /' H~ R(;j.G }t) @(lli ~fj JL..1 i; 7 r1l 0 0. 17054 f.tt¥Un ~ 

RO 1-0 I 3A-0 1I A :it. ~} At,%, -=-Qi Q3~ L->. 13 ¥'" 13.5 0. 16524 ~ tiU~~ 

A02-00 I 0-002A 'f ..1 ,::) ~H{:, -Qi cf ,*0 L->. IOJ 2.4 0.1 6191 ~1r.Ut:i ~ 

/\05-0070 -022A !i;:H~ -[& .ju:. ~ i; 7 22.4 0.15216 tH;U~ 1; 

/\o2 -009A -006B T ~ ..1 t,%, -Qi cf to ~9¥ 6.9 0.1 4424 *.'¥. t¥U~ ~ 

A04-0681\-O 18A ,"% ~ f,%'- 10 -[& WTft i; 68 ¥ 0 0. 1388 1 ¥iJ.r,;-U~~ 

flO 1-061 O-{ 06/\ 

no 1-0060-0 I7/\ 

It ;~}j;it i ,~j :-r& fB~ i; 6 1 106.5 0. J79 16 ~ 

7j( ii!1 Mj --=-~ re~ i; 6 17.8 0.17 [63 ~ 
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v:c =-);:. ±tl? ~ ~J] ~~ ~~~* M'~~~*~~ln~ 
'!iE rf ,\..; TELES 8~ x:tt JL;f~ i~Jt ~f,tCf ' or iii 1-5 l~C;f~ ~~ px. 80 .ttl?1k 

:f!75~Uit;fO 51 ~8~{~*J~];! ' tf~tEtf1tht; *~7T~1j~ 5 l;flJ 

~M~~~~~~~~*'~M~~~~~~~••~ 
*-f~;J1]i #.ir ];A~~ , 1t-~ mJ 1; ~*% 8<:7 tf1t ,f:i *j]s ~% TELES 8!) ~f~tE~f 

~~*,~~]i~OOA~~~~~~4o~~~~*~~%~~~~

*fJ 11 tt ffj;fo m*J~ ];Zt *1- lit 8~ i: -t- ~ ~- , 18 ~ ftA tf 1-5 ~ At rf X .ttl? -~ 

ftA J~ *'- tf1t ;f}t i~ j 7J;+ "'- 8~ Nt -*IJ ' § R:J 11 ~s J~ ill ~ It ~ ±~1t ¥)1t ~ ~&, *- it 
8~ ;f}t {~t ±tl? :1#: l= 14 ' ~ l~C -J-1f 0 -t- ~1f 51 ~ 8~ .ttl? ~ l= 1415i A ttl!. -i'- ftA 

J~ !k ~f1t ;f}t J~ /{ 7J;+ ;*- rf ' -ko V:C tE G J~ 11 f~ 8!) ±tl?1\t l= 14 ' ~ ftA ~t1t 

~~or~~~~~illtt~M ft~m*~~o 
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~f.\i. >l'J f..!I) I.%' -ii -:cf.v4 -LfHit :l1r Nil %, .:l:. 1'1. .it #<.:.Y!t .ffX "'f 4° 1i '1;1;, liE fl (3 T .~' 

/\04-0030-061/\ rtJ 1¥- M- - ~ !/-Jj-tt {;3 61.2 0_96585 ~~4iP'!"l 

BO 1-0030-0%A ~A JfIl tfB' -=- af. 83 ~~ {; 3 96 0.96337 ~~4lP~ 

A04-0030-073 B jjiHJi~f.~ - 1& $,fr tt {; 3 74 0.87609 7t~4~j.~ 

80 1-0030-0 I OB 4' ;-8-;1i: if?' -=- 1& m#; {; 3 99.3 0.73741 ii :14~ ~"l 
BO 1-00 I 0-099/\ ~) ;J1, ;~ Wi- -=- [& m~ L.. I 99.3 0.70546 hft i: 4JP{l 0 

/\04-00 I 0-08 7A 4' r1i t~ - [& ~Jj- tt L.. 1 87.3 0.70324 i11:it 4~ ~ 0 

/\04-0030-05 7B r.~ i!§ -WL~ - ~ ,?fr tt {; 3 57.8 0.67546 ~ ~4&~ 

BO \-0030-0 94A Jllij- uMtJi- -=- 1& EB~ {; 3 94.8 0.63944 i11 1t 4iP{l 
80 I -00 I 0-097 A ;J.<. J.J .:k{'~ -=- 1& ru ~ L.. I 97.1 0.59652 4' &~~ j..Zl 0 

/\04-0610-000A ~t;,;~1.¥i. Jt ~ ~ +,~ - 1& #fr tt i1 61 0.3 0.59552 4' &4iPit 
[301 -0030- 10 I A .~ %, :1M- -=- 1& m ~'f!< {; 3 10 1.9 0.52666 4' &4fPit 
/\ 04-00 10-05.1A i~ -k tlfJ - ~ ,1fr tt L.. 1 53.7 0.51455 4' &4~~ CJ 

/\05-0040-03 tlA 5~ iTl1 .:k ;f,'r; - 1& ' t;. ~ 1!-t. , , {;4 37.6 0.5 J 094 4' &4lU~ 
801-0030-102A $~ Jl,t'i.ffri -=- i& m~ {; 3 102.4 0.503 85 4' &4~j.{l 
/\05-00 70-008A 5rtJ j-f-;ilf.. - ?J,t +~ - [lli 1i* 6' 7 8.2 0.50 108 4' &4fP~ 
BO I-or) 10-094/\ "f; W .:k {,~ -=- Ilk m~ {; 6 1 94.5 0.49235 4' &4~~ 
/\04-0030-0758 tt jf(.:k +~ - [& #-Ji tt i1 3 74.5 0.45767 4' &4n~ 
/\04-00 I 0-069 A ii+ Jrn+fri - I£, ,'/fr tt L.. 1 69.4 0.42515 *'i1t.UJPit 0 

/\04-06 10-00 I A S-15 ~ t!fH~ - I£, $,Jj-tt {; 61 1.3 0.41695 4' &4~j..! 
80 1-00 J 0-097C ~ J.J r1+~ -=- 1& -w m .L. 1 97.8 0.3924 *HtU~j.{l 0 

/\04-068/\-01 8/\ i:§i ~ ./tj -I 0 - ~ !/-frtt i1 68 0 0.38231 4' &4~P{l 
/\04-0 I 30-000A ~~ 1.::. tf.'i' - 1& !/-fr tt L.. 13 0.6 0.3 7327 *'i1t.U~ j.~ 0 

/\04-06RO-00OC $,Jj- '1' J.E .f~ 2 - 1& #frtt i1 68 0.6 0.36907 4' &4~~ 
A04-0 150-00 I A tt;~ .:k{'~ - ~ !/-Jj- t/r .Lo. 15 72.8 0.36684 4' &4iP{l 0 

.·\03-0 ISO-O SSA *,+A~;. t,(;j- - ~ 4' Jli .L, 15 55 0.3568 1 tljt.U~P~ 0 

80 1-013 0-02I B -:t; tB *4.tt -=- ~ ¥~ L.. 13 2 1.9 0.34696 .f.ill.1tUiP~ LI 

/\04-0() I 0-083A ~ 5~ ;1i:'/!!) - ~ {Ji- tt {; 61 83.3 0.31 258 f-li 1~i 4 f! .l~ 

/\05 -0070-028/\ 'IE! ?j( t~ - @. ii* {; 7 28.2 0.2999 J *i 1kUlP{'t 
/\05-0030-03 7/\ JJ\ ·mMi' -1& 1lt J).\L L.. ' o .1 37.3 0.29884 *~it.U~j.ft 

/\04-0030-()()3A ;k, -t t~ -l;. ;j'fr tt i: 3 63.1 0.29267 ~1fJjJP'Vt 

/\ 04-008 0-019/\ i?i ~r. M,-6 -~ !/-Jj- tt i1 68 19.8 0.28889 '1~1t.Uft~ 
1\.Q2-00 10-003/\ rf J.1 .JfiJ -~ 0/ ;fu L.. I 3.4 0.25573 ~1r.U~ Jft 0 

03-00 10-0 16C !if :;TtMl' - ~ cf JILl. .Lo. I 16.3 0.24022 i~ 1t.Un\"'t 0 

/\04-0030-061 B :t- ':-f- lliHffJ - Gl ~fr tt {; 3 61.7 0.23785 ~1~UJij...R 

/\04-0680-0 IRA ;ej ?~ {,I'li -9 - [& ¥r tt {; 68 18.1 0 .23 686 *.ill.1t.U~~ 

/\04-0030-062/\ Rfr Jr,U,1i' - Qk !ffrtt .Lo. ~ 
o .1 62.7 0.23254 tI 1~t 4~ * 

A04-0680 -0 17 A .-~ ~~ f, ,~ -8 - [& ¥T tt {; 68 17.2 0.23 108 ~}<. 11iUJP~ 

80 1-0030-1 lOA 7'K Jfl~ -- ~JUi~ -=- 1& f1j #; {; 3 11 0.4 0.22387 ~ 

/\02-0030-0 16A *--~ *MJ - 1& 0/ ;fu .Lo. ' o .1 16.5 0.22162 ~1t.UJP{l 

/\05-00 70-0 12 A JIt -'"it: {,r:, - 1& -tit ~ {; 7 12 0.21777 ~ 1t.t 4ft Jii, 
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A04-003 0-073 A ;'$ m it, ~Z,- -[& .rJf tt b ., 
'" J 72.2 0.21626 ~:i t.'l:4n J.N 

A02-00 I A-O 14B "flJ 0 t~ -hl. If 'feu b I 14.2 0.20884 *~ft.Uf!Jtl C1 

A04-00 [0-067/\ JIil J.dA~ -(& ,?fr ft b I 67.3 0.20365 ~ LJ 

A05-0070-034/\ ~~ ~Mi' -~ ill * {:; 7 32.5 O. Il) In ,1. iflUi'i J.tt 
005-007A-0088 A-.\ll.. #~ !l!'lr& ~iij iL ..L {:; 7 8.5 O.[l) 168 ~ 

BO 1-0 130-025B ii)i(Lk.~ -=- r;& .E~ L.. 13 26 0.19132 f¥!, Cl 

A05-0070-021 A tt ~~ - [& i[~ ~ 7 20.5 0.18592 ~i~t :jjP! 

A03-00 I 0-029/\ k. -'£C-4~ -w" rp JIll. L.. 1 29 0.1839 f¥!, '" 
A04-0680-0 15A ,~ ~~ t~-7 - lIe .~Jr Irt ~ 68 15.8 0.18263 ~ml: :jf! Ja 

A04-0030-059A Uru ~J -=- 9,t ~ t1i- - [K o¥fr tt ~ 3 59.9 0. 18233 ~-it:UJi:J:ft 

A02-0030-026A ~Ait~ - [K 'b tu ~ 3 26.9 0.16315 $#; 

1\03-0040-016AO -=- ~fi-l~ .-~ 'I' J& i; 4 16.3 0.15733 f¥!, 

D05-0070-088AR *±~f.J (E tS\. ) !l!'l~ 1~ iL ..L 15 7 89 0.15602 #!-
A03-00 I 0-031 A fit))" t~ -[& i J,iil L.. I 31.2 0.15141 f¥!, '" 
A03-0 150-050/\ ~;f~~ -(& 'pJ& {:; I 5 50.5 0.13942 #. 
A03-00 10-047/\ -;It J.iL ;~Mj- - 1& o/ J~ b I 47.3 0.13631 *,1 1~U~ ~ C1 

A04-0030-092/\ }k~ JiL~ -- ~ 8frtt ~ 3 93 0.13518 ~1~U i\1 J* 

A04-0680-0 108 rSj ~~ ·m-5 -(& P.fr ft fo; 68 10.7 0.13203 :t¥ t1Uft Jjit 

A04-0030-089A Xi 4f'~ -l&, lfrtt i,' 3 8l).5 0.13196 tlj;'& :jflJ~ 

A04-0 150-066A ~1t,,fu t~ -l&, ,ffrtt L.. 15 60.6 O. \3017 ~ '" 
A04-0030-091 i\ ;k JJ! t,\ij- -l&, iffTtt {:; 3 91 0.12294 *~ 1~Ufi~ 
A03-00 I 0-023 n ~1j] ~tZ,- -[& t~ b I 23.6 0.1 22 15 f¥!, '" 
A03-0 150-053A ifJr*~ - l& rpJllt b 15 53.1 0.1175 $.; C1 

BOI-0610-103A it 1!t ~~)c- ;k f#; -=- 1& lii f- {:; 61 104.2 0.11716 ~ 

BO I -00 1 0-097B 1lllL~ttJ -=- l&. Yi~ L.. I 111.2 0.11526 $A C1 

A03-00 1 0-036A ::t1jF~~ - 1& rf J& L.. 1 36.2 0.11475 *' '" 
BO I -0030- 1 OOB & ~;f;. -=-tfli -=- r& i8~ 'r5 3 100.3 0.11169 *' A02-00 I 0-002A 'P ..L ,,% ~I~ ~ -[& 'P :fu b 1 2.4 0.10165 *' '" 
A04-0030-05 7 A f¥!, ~ tfli- 2 - [& ,~fr Tt 'r5 3 57.6 0.09769 ~ 

'*- ~r 1Jt BJ1 J& K it ~>1AJ41tt ;fo fR rk [;f 1-6 8J ~ ;{;t Jt 'f'l ' /~ ~ t~ * A[ 1~ 1f 

1-6 8J It {;M;fo 1:&. tJ! ' 1f 1-6 ,tt *- 8J J.~ ffl 4J~)~;fo )};flT ~;~Uf£ ' 1-:;' 11 -!(o 1ar jE;{;t lL 

% If- :tti:. t~ f¥ ;t 1~ tf 1-6 ,tt *- 0 

~~. K~~~.~~~~M*'~~~~~~~~~W#_~ 

% If-~ ~T 8J 9--;flT;f~ i( ~ *' it w. 9~ , r¥; 1;; Aj It. ~ JJi j- iff _ ;fO 9--;flT ;f~ A ~ 
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