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ABSTRACT 

Being In need of Taiwan economic development In recent years, many 
transportation-related projects are under construction. Vast land exploitation and the use of 
impemleable materials have caused flood disasters ensuing tropical stOmlS, and reflection 
waves from harbor's walls influence the ship's safety berthed at harbor, and the whole land's 
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we collect relevant references and conduct research about pervIOus concrete such as 
applicable conditions, categories, practices and benefits. 

Due to the budgetary constraint, we postpone the research's timetable, and aim at 
collecting the pervious concrete relevant documents/references and conducting some 
corresponding analyses. 
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~ 2000 psi (14 MPa) ~M ~~-Mj~;tt± (NC ) {EnG ' JJ-~r7'J0 

FA 41- .w,£ : 
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Jl:c 7/'- ' 3! 7]c. i?t. ;tt ± 1f; §l :2 T 31'4 ~p OJ ~~ , ,QlE..I- lJl #; t1iJ :1i 1~ , 1t~ 
.I-A~~.I-ft~~~~~~k~~~~~o 

~*~~±~~~~~k~m~•••~#~A~~'*~*. 
~~A~i~~#~~.~M~.~.~#8.~*~'~A~#8 

.~M~.MM'%~~~-~~M.~}~~~±##°3!*tl~ 

;jk ± k f1i ~ 31'4 8;fn. Mi@. ~J;i.1t. ~ 7]c. 1ft. 9J. ~ Jt • j,t t1iJ ~ ~ } .:fL:l:. ~~ ,~t 
;f~ , p\J .g~*"1f ~} ~.:fLf:+: ' Ji} Alt1~~~ 1mm ~ A.:fL ' flsl Jl:c~1f Lt 

8t.f ~ 3!7]c.'[± , 1 ~ ai-~ J.t ~t. t- i@. i?t. ;jk ± 1~4ft} ~ t1iJ 3! 7]c. .[± ~?t. itt ± ~0 

h*i@.~~#~M~SM~~~h~~m'~~~#*~~~J.t~ 

~ , 7]c.ift.;ttSJt 4ft ~ , 7]c.ift.i1t.ft*f1i ~#$~~M~.,~t ~{t/l' , 
flslllcJ:t.~J;t4~fJik ~7f48jfJL~M ~i!;ji.w.54~J;t 0 ~ Jl:c~1*-r.t- /t.:fL 
~$~~~T'~~SM~~.i~~{t'~~SMM~~J.tk~~ 

3!7]c.,t1. ~?t.;tt ± ji J.t ~ ~~ i,It 0 

~jf4jfJL1~~/1' , ~c* ~{t~A ' PIT%~ ~ Mi;f~~~~11Lftl. p\J ~ 

#8.~M~~~~.i}'.M~ft~A'~t1iJ~~3!*~~±~ 

1lft jiJ.t 0 

~~~.~#~*~.Jt~~,*~~.ft~~#~M~~~~ 

PIT 16 ~!:. :2 ~A ' J1TJ 7]c. ift.J;i.1t. ft p\J .g~ *" 1f t1} ~ -t. ~H3 .:fL;fo 11ft Xt ~ , ~ Jl:c 
*£~.ft~~&a.M~h~~o~¥~tl~~~±t*A~~. 

1~~1f 0.1"-'1.2 1ili*,bJl4bJ~H3*jf4' ~~~?t.itt±!&~J.t' ,*/1'~~&~~ 

ft.,*~~~*£.t*A~i~~~~*#,~*~m~~~* 
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~111! 1-- 7i-it ' tl Jt~ 7j( 5!t. I';t ~ itt EI-J ~ #.£13 flAo t~ ~~ rp , it flJ ~~~.~t 

5i li EI-J § EI-J a 

3 .;j* ffl :;Jf;f~ J~ 5i 11fIJ ~i i-*"t 5i li 

f'F ~~ dO if*4 ' i! '*" -t- /1<. *;t Jt..:;Jf tt * EI-J mit lflll[1.;fO if tlli a#('*" 
NL 7i *iffic, ~ EI-J 1!7j( '[1. ~?t. I';t ± ' 7j(. 5!t. I';t JJJ H~ 't 5f11 *Ji *Jr. Z raj EI-J ~.~t 5i li 
~~,~~*;tEI-J't#*Ji_*~I~~'~~~~*dO~8~ifo~ 

~~1!*~~~±*;tEI-J~.~~&••ft#'t#O~EI-J••h'* 
htf 3t;f* ffl :;Jf ~J~ 5i j!fIJ ' :fIJ ffl 1-- ~J.tl Jt ' ~li ~ :fa ~~ ;f~ .~ h EI-J 1"1= ffl ' :k 

:k~i-'t#~*~~.ftzM~dOEI-J~I'~~~~1!*~~~±* 

;t EI-J h ~ '[1. JJE. a 

2.5.1 n±.J,t.r..~~~ 

,*"~El-Jn±.~:;Jf~h~n±.~'~~h~n±.~,~~~ 

n±.~&~~~.~~§~~~o~T~.,*"~EI-J.~n±.~.r.. 

1"1= ~Jt 8)3 a 

~9n± • .r..~~1--~h~*tt~~&tt~~z0~o~~~~ 
n±~'~~~~±n±~,~*~n±~&~.~n±~.~~~ 

~ h ~n± #, z -It a ~ ~ 2.6~2.9 ptf 7G a 

2.-f~h~n±#' 

~.n± • .r..~~*~M.z~i&n±~4~~7iz±ft~, 
M~~~~.±5ili'~*~~ztt.&tt~~z0~o,*"~EI-J:;Jf~ 

~:)ll ~n± ~& RC ;f~)ll ~n ± ~~ ~ ~o ~ 2.10 ' ~ 2.11 ptf ~ a0 
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~.n±.~#~~ffi••~~'~~~~#&~*±~#ffl. 
~o-~*~~#ffl~m~.~~~A~A&~A~~n±~o~. 

~n±.~ftM~~~##'~~~~~~*±~~A-.'~~~ 

0 ~;. 1~.f-fn ± :r}] tis i®. m ~ :l:Jt ± 1& 1! m ' ~:1f ~ iffi I J~ ± 11 j[ fI) j~ JJld! 

m~ raj , -fJ.At&*f ~ ~ 2.12 ffT7G 00 

;6(J6- )iM J- iid!m1£ ilJt~l;t 1:.. ' 1~ ~A ~ 5&. h ~# 51 i&! ~ tis it fIJ -z 
±.~J6-.,~~~~~.;t-z~.~'~#~#~~ffih'~~~ 

**~~&fIJ-z±.~*.o~~-z~~~-~~~~~~.~~~ 

~~ft~#.,~~~~~~~~~~.~#.~~~~~~~~o 

~!II 2.13 ffT ~ 0 
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\' . ~ " ,. '.' . /,.' , ~,,' ;: - m ')J ;, t;.. '{ L

't' ·, · " 

. . ~ ~ 

• -" 1~7 ~ 

" $.'1;\), 
• / ,: /. ;\11 .1 

111 2.10 RC Mit ~.tl.±.;!t III 2.11 RC ;Jk Jjf ~.tl.±.. 
1,1 " ': '" t', ' 

, : 
' I'I { ,I •• 

,', _IL'(l 'I. 

" , 'I 'f'" 
, 'cg:.<'- '1"------_.:,

.: 

.'r". ij f ~ 

-t~ @J!W-~Y , 2001 
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2.5.2 llJJ.t.:L$l~;j:J~*[131 

mJk 7](. fA 1f41f Jk 1iht ~:f.! It ,t1.:;ff it t!i. *- fA ~ P¥ ,t1. ' ~ ~[. ±!s,&: -t~~ 
7](. fA ~(E:t~ ~:;ff Jt n~ ~~ j: -t-,t1. ' r1TJ 1!s,&: -t~~ 7](. fA £ -t- § fA ib (1) ,*::!t' st!!.. 
*-- 7](. A. i'5J. .f. .±.. (;6- )« tf ; ( 2 ) Wf E.1f it,ff 4 .±.. (;6- )« tf fA ;it!!.. T 7](.1' it -t~~ ~ , 

J-A ,*::!t'.±.. (;6-)« tf fA *"7](. i ' J-A ~1t\7](. £ h a -:A~1!s,&: -t~~ 7](. ~ it- or ~ 
ib #t 00 ~i~~J](. , ti s,&: lit fit -t~~ 7](.1;tJt!!.. T -t~~ 7](. *-..::.. ~~ a 

§fAib~~~A~~*--*~~A.'$ar~~.±..~~~aA'±".~ 

!k ' ~ it-:;ff J-A Tit;ft :'* Jt fA 

l.~ 7](. ~.Aj#v](.i. 
4~~A~~~~.~I~~~~~~~~~*--~~~~~'or

,* j,' #t 00 fA ~t 1M h A ~X~ 7](. -fk1 t. .±..st ' ~ 8i-4s,&: 00 =m: 1i ~ fuJ t~ I ~ 
fuJ ~7](.~. ' J-A m~;it!!..*--7](..f. T 1!s,t~*- ~-t~~7](.i. a 

2.#t 00 1l-tA ~ #.its,,-~m 

s,t 00 :;ff 1t\5t ~7](..41l-t ' ~ #.it. M J-A ~l;'±" ' & *~ 7](. iJb 9~ J"-£. ' 

A~~~~*--~~t~~~A.~$&o*m~~4~~'~M4~~ ... 
~oo~,~~~rufuJ~h,&~a~~M~.£ho 

3.#t 001*ti~t11-

:ilS,&: s,&: 00 1R. 1-~T or ~1t. J! sJt ' ~ it -t~~ ~;it!!..*-- 7](. , 1J] or ff 1t\Pm 7](. 

~t fiP~ A*-- .±.. ~t ~~ a $-;f* m"t 9~ ~ "t ;It .±.. ti s,t ~ IJ or ~1t\;6- A; Jil1 t. it& ' 
~4~ ,j, JJt;6- A; AA ft&:;ff ~i f'§"~St!!..*--7]('~5*A. a r1TJ ifijti5& **8 i~ $ or:;ff 

~ *- ~?tt*- * rj; ±is,&: Fff' ;ft JiA raj 1l3iT Pm 8i- ' ~ IJ or J-A rp}L ~ ~~ 1!7](. i:ta 

*4{Ill J-A f.§.. N! Pm 7](. i'5J. A. a 
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li.i-t#~ jf $.it, ~(E. "t~~4~ 7](. "t~~(E. Bi- #tf ~A ~~7]('4-1it ~li 1% ' 1t7](./I. ~ ~.3t ft1r& 

i!.i-t -Z~ ;t,t1. a ~ ~C ~(E. "t~ ti.iJt #~ jf ~4~ 7](. § {fJ ~ FjLil:. m'iJ 7](.;~ /\.J~ *' .& if1 

j~A4~ ~~~~#~ lIb -z;~ 7](. 0 'it Jt {{.J :4 i!- ;Jf .i-t TJt ~ 7](.~. ' ~~ 7](..g. .& #~ lIb 
3! 7]('*4~4~ 7](.~ 0 

~~tln±~~~h~~n±~~'fJt~jfffi~~~I~m-z 

~~ 7](.¥ a ifTJ ~~ 7](..g. ~4~ 7](. ~ .~fr.. ~ T#~ jf ~~ 7](..g. 1i ez. #1 #t *'1t-Z ~4~ 7](. #&. ~ 

~4~7](.Jk ' i! f~~4~7](.#!t?o] fil ;t @] .i~f.;~ 30cm JJ-z~~ .&ifficA411o ~1*ti 

Jt ' Jt 110 ffl Of1t @] .i~ ± .jI}-1f-if Bi-~~~~ .& -t4~ 7](. #&. ' 11' Of ;Jf ~±~ jJ.t ~lij ~J' 

h')~ ~ -l.s ± f i:; ifo\ j.' ~li~ 5~7](..g. 0 

#~1t *' .i~3!7]('*4~4~7j(.~ , Jt1$"t~:4 A;Jf ~J"-A ' P-&#~ A ' ~ @A 
.& 7j(.4- i( ~4~ 7j(. ~ , 3:. -t- § {fJ ~ 11 ~#~it± ft tf (fJ .i6T 7](. RE. j]a it~4~ ~ 0

* J-A J.!i #k. 7t1$ -z ~~7j(..fL.iffiG%#~1tM~7](.~ 1~ffl Bi- ' Of 1~~4~ 7j(.~* "-iJa 0 

2.5.2.3 ~r .tl~ *' 
i't~j:6T 7](.-Z~4~ 7](.:4 if;; 3:. -t-7t ~ ~*~.& ~~Jt ~4~7j(. , Jt tf.f4~ 7j(. -.g;1t. 

.& t~ fa) ~4~ 7](..g. ffl J-A -t4~ F;t ~~;It .i6T 7](. , ifTJ ~ 7](. *.& ~4~ 7](.$1! ~ IJ ffl J-A ~4~ ~ 

~~;'Ut -z.i6T 7](. a 

*3!.i-t p\J .i6 T 7](.1iL ~ ~ , Of"t~ .iA4~ 7](. -.g i. -#~ 7](. , i1t. i* - ~~+~ 
5m ' ~ ijij"t1 jJ.t 3f+ ~ 91' ez. ,I! ~ , ~ jl>1'4 tf j:~"t~3! 7](.~4~ 7j(..g. , Jt ~ J-A 1r&i. 
3!*tl±«@]~'~~~~h#±4~~~m£'.3t~~.iJt±ftp\J-Z 

.i6T 7](.~4~ ¥? ~ftL ill a ~l1 ~ 2.14 PJT7G a 
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0 

*lL±Jl)fit~~\J~lL~ , Jt-~*&J.t~*A*"7F..,t , 1t3!#t±~P\] flJi~T7F..~~~ 

~ ill ~\J ~ 2.15 ptf 7G0 0 

~J. fI .:i 7i ~ it #- ' 73 tb #- p\] ~e fT 7F.. if.t4~ 7j( *-ifl~ 31 i,t ± tt p\] l-Y- fr! ~ 

i~T 7j(R- ~7F..#- 'f ' -Pt ~J. :t h ~JR. iij ~~~~ , JtM~&R- tj ~J!i,t~Jt~ 

l-Y- 9~ ~~ 0 ~ ~ 2.16 Ptf7G 0 

4 . .t4~7F..$ i!Oj~7F..~i!) 

~~T*tt.~~A,~Jt-~7i*~~*~~~~~T*M~ 

8~ , ~IJ ur"t1I~~~7F..$~ , 3i!.i1!ic.-@---t; fuJ~~~7F..1f ~~it!?T 7F..~A ' ~M~R-~ 

A mJ .t4~7F..$ ~~~e11= 7i ~~ ~~~e.x..;f~ M ' ptf;W; fIJ 1t ffl tt~ lP .. ' 
;;i~qf~-t- ' -M:i!#t~j~7F...x..l[~-t-~b)i!ffl ~~ 2.16 Ptf7G 00 

\ ., " : • I

'r _ -,,-. r ""--" 

.s _- -4 - . ' I.e- • ~ ,I-- _.... 

I " ~(-""".77 -
,//, I. , ' I•

- 0 . ... 

°U . ~ .~,0 -

.. . ~ --
.... . I. , . "'t~""--' - " 

° l , ' -0::' ° 

I 
. ....,- .. 

I ' • _ - "
~~ w :: _ • 

o,,~ - 1) 
I 
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2.6 ~~.:r..~ 

2.6.1 ~jJt~M 

~~~tt.~~'~~~4~~*£~~~~'aI*~'~~ 
~ AJ1, ' ilt i~ EI-J 5~.g~ , j*~ ft. ~A/1 d"f § P.J.Hf- 1~ , :A~.j.Ja EI-J tt ~~>fo A /1, ' 
~ 4!!J EI-J i'£ ~Ji *;f11 m1'f-1~ , ;Qe J-1f-1~ , J-:!i~:fO J- f1- it m~ , 11:Iii 1& ~ ~ 
~~ o -~*~'~~~~~~~~~~~Aa~~~&~h~~~' 

~.~~~,~.~~~a~~.~~~.'~9~~~~a#~~ 

~~T: 

1. ~ h ~(gravity type) 

m~JL*~ , ~,~J>t ' jjJ>t ' L ~:i>t*j.t~.ft.?lT~&z~ft. ' J-A~*~ 

EI-J~i'~~~~~~~.~~'~~~~~~±~h'~~EI-J*~ 

ha~AA~¥h o ~~ft.~t.t'ffl~~1&m~£~l*zAo~ 

~£~~~zA~m'~~~h~~'~ffiiA'&~m~ttl~.o 

~~~~oo~m'~m~~~ o M~~*~A~'~±~h~~~A' 

jll1 ~H ~ t a lIT ~{§ 1t ~ ;t .t~ A 1tt ~ , ~& ~ ,~&. i1t ' ilAf.:ieAt h 11 m 

T ' ,~t~.ft.%-~. ~ -1± ~.g~ EI-J :ie~~ , M~ ~ £ ± ~t tJJ H; ~~ [i) 2.17~0 

&il 20 0 

AC iIDJi 
li$:om.~JI 

7(~m.~1H 

", I W I 

R.C.iJi:#i 

j 



9 

V' H.W.L 

~JJR:t,f;f 
SZ H.W.L 

g H .W .I... 

L W.L 

g H.W.L. 

:: :::.' L _ _ _ ~'.:.-;;""' """ 

"" " , {~ 

.-----.-_ . 
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2.~.i(.(sheet pile type) 

m~.~A±t,m&.~%~,~.~~~~~a~.ij~~ 

~±&~n'~~~~ho~.~##-~mM#,%~ij*~~*, 

~~m~~±~~.o~.-~~m~£~_*~A'~£~*~~ 

~);~ , gj liJfT~&i{} ru D ' M ~ ~m ' *£tt.fX~~ 8~ , ~&i{}lt ±&~{~ 

~h~~,~~~mo~.~~~~~~~i,tt.M.,*t~. 

_~'~M~o~~~~m~~~'~.~mM#'m~~~ft°~ 

III 2.21 FIT~ 0 

i',: 

AC iIDJe 
'i?i5E*&i!CJi 
'7i:fM&i!CM 

.2: H.W.L. 
.'.... "': @]!jl'fi'Y . , ' .: @ p 

-- -~;~-1--------------- -- 
~ L W L 

~~ 

3.~. i(.(pile type) 

m.~~~%~~~.~n~~~'&~~_%.~.~+ff~ 

~&~~'~~~.A~~o~~m~~~~.'~~~~M~*~· 

&.jjtirt_+ . t43!1!t.· mjt~h 5i ' ~;f'J mJJi1ftitf-num ' ~-R~~1~ 
~f- .Wt!i ~~ iI f _ *- ' 1t~{j iJa 1iJ ~ h a ~% 7j( +h ~{~{fL_ ~~ , 1f 8~h,~ 

.ftJi ~ ~ X I~ ~~~#Y£ h 110 mT1TJ ,t;Jt~ 0 :$to III 2.22 ~ ~ 2.23 FIT ~ 
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* ':WJf1S1-t-!-A 
~~~t~~~,m~~.-~*~'~~~**A'~*~+ 

-3t-~~ ~a jt~~~ a ITiJ 1; , ~;7 j,tJ){. J3 ~ 91' $ , ~ i( i$: § ,0 

~~~*~~i$:~~#*'~.~.o 

*~4*~L~+~~IITiJ1;,~~~i(~~~,~~~,~~ 

i( ~;7 j,t J)t 0 

11illD"s:t;t,3}tffi: t{t
-[ 

11ill1EV~±~:OO;t,3}tffi:t~ 

m*§s:t~jJ~t~ 

1fB~±:1J:OOs:t~jJ1EltJt 

YfB~±~{J\:1J~s:t~jJiElt~ 

y~~±¥t-*J:t~jJiffi:t~ 

iJl*§iJms:t~jJiEl~ 

YfB~±:1J~J:tiJm~jJ1EltJt 

1fB{~±~{J\ :1Jm.J:tiim~jJiffi:tJt 

YfB{~±¥~J:tiJJJJG~jJYEltJt 

1!LLLm1El:OO:t:£ 

m1Elmmt~ 
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~'~~~.~~~~~A£.±~.~*o~.±~~ftA~~~ 

~.±~~%~x~~~'l%~'~%~*o 

~~~~~~~*~'~~~~4'~A±~~~ffl~'~~~ 

A~~~o~~4~~~~~~~~~~A~.~~4*4~~~~ 

~lttt ~,t i~ i@. ~~Jj'H~ ~,t h ~ , ar ~Jt~ ~i} A ~;5" ~,t 
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§ ~~J 7f:,. 

, -tf~ 
i¥J 

ffl3i/f= 

¥~.ft ' ~ru i:}~ 

fl~ -Ji
" 

.fM. ! 'if: {fu. .:P~,tf*7tfWJ i- ijij ffl ' bc>' , -><e. 'J'IJ 1jj 

*tJt, ~ v:tAi nru i{t.;JtEL*

3.1 pfj-~ , Ji § 

o 



%:fL '11. If ~t i?t. itt .±. 

~~m~~~~.~4'~~~~~·~ 

~-*-~* a 4i-,t1.~1!*-t1.5i . M~7~+P.*4i-
.w,.s a ;¥=-,$.Jt~1!*' ~IJ~M~*,t1.400 a 

or or 

1!7~ ,t1. i?t. itt .±. 

1R.m~.£~+f/.]~~' ~A..1t~ ·1tA.. 

~~~&~-*-~.oo*o&~.m~~4 

.:<...1!7~Jt *~;f£J:.. a ;¥=-,$.Jt ~1!7~ , ~IJ ~ 
M~7~'t1.400 a 

or or 

1!iit4 
~*m~.~·~-*-~*'1!*~~*# 
4:l:x.M ':<"'~1Il~ a 

or or 

;f11jt4 

~*m~~-*-~'~~M;f1~'1!*~~ 
*#4~M':<"'~~'~~£~%~~~ 

or or 

~;t; iilloo 
~~;t;·~;t;.tt~~,1!*tl5i·M. 

5i ,& ,111;\ a -if.;J f .W,.s ilY- :IIi 11.tt "*IJ *~ ~ 

(BMPs) ~~ji ~ ~tAi1jf Wii!!. ' ~~ ~~i¥; 
-,<I. l}! *J -c\-: 011: 'l'1- 'r;!; ...,. . 'it. a -,<I. "-I:
~A;;;r;;:. , .FJl Ifo~-1r ....oiJ,T.... -<-/7J ~ :2YcA~b 0 

or 

;ft~iill 00 
~~,$.'±'4;f1~~~'1!*tl&~*tl 

5i ' Ji;f~ 5i,& 11;\ a -if.;Jf .w,.s ilY- Jfl11.tt "*IJ *~ 
~ (BMPs) or;fJt~~*~~~iilloo ' ~~ 
."", '.H:. -,<I. l}! *J 'c\-: 011: pI- 'r;!; ...,. - 'it. a ~.k "-I:
i'Tjli,,5<A~ , FJI ift>J(,.:!I- ....oi;,y.-<-i"j ~ 15<X.!'Jb a 

or or 
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~~~ill~*tl*~~~±##tll&ffl;'~T: 

(1) it# ffl ;. : 1m3 ~~iJ,t±,PJf1tffl ffJ~¥Ht;' ~*flA4ffJ ~ ~j:1t~ ~&. 

ffJtt1t ' kft4 1200~1400kg 0 ~ tf £-t-i*ffl fR;j',fl.7/'4 ' #.lij~*4-
~~tt 1\1114 20% l-:I- P\] 0 

(3) 	r fJ=Jil : i$j;11~~* r1i=Jil#;J'4 ' ~ .M~~t.~*fL*4~7.Kift.1&5ltr& 

ffJ JIo I ' j;Jt £ 7,K ift. 9ft 7,K1t. ffJ t~ -t.. ~lij 1L& ~ it~~ ffJ £!£ ' ~.M~ 

~~ 1!7,K~?uiJk.± ffJ ~&. 0 

1!7,K ~~ iJ,t .±. rJic. ~t. t~ tt tf ' 1t ffl 9ft ~ ;. ffJ ~ j;' ~ )i &. ~1!7,K '[1. ~~ ffJ 

Jli *-~ tt 0 ~~1ft ffJ 7,K ~ ~t. ' 1+ M-~ 7,K ~~~ .±. jl1ft11. ~~ ffJ *Jyt , ~ J.\. k 

ffJM~'~~~it#~it#~~~MffJn.M~o-~*~~ffJ~~ 

l-:l-~~1t7t$6.l it# " ~£!£~fit*,-~~M ' ?:~4 0.35~0.55 M °1tffl9fttt 

1tj;Jt1Lr:+:~~ffJ ; ' ttAt1Lr:+:1ft~ffJ 30%~70%~ar ' *it-t--,tz~&.J1TJ 

~ 0 f;~ , rl!j;JtJt1Lr*:~t1ftffJj;i8j;11 ' ~1!7,K~~h *~~i!j~ 0 

. 
~f*. %{~ ill tfik ~lij it ;f:f ~~ iJk. ± ffJ 7,K ~ ~t. ar ~ j[ II] -t~ /J" , ~ 1& - ~ r& 

M ,:y,t-t-%J&7,KiftJ~~)1t*,-:fo~~~J&~ 0 ~t.-txJ1'.!~ffJj[lI]k 0.45"-'0.60 

~M ' tl1f&~ari!ffl 0.35 0 

1. El :f.-[16] 
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1k 1973 ~ 41£ th 1!7j(.ltiii 00 it.1-- e..1ii ~+~ , ~ 8i-~ ff- i~ ~ -tt!a1 i.b 

~.ff~m~±~.~'~ffAff~1!*~_oo~~,~~,~~a 

1t#.l3!jfttm~~~Jt ' ~ 1973 .f.. 1995 ~#ii~ 220 ~-f-:;Q/t:-~ , jE 

J..A ~ J~Aia ~1r .f~3i:;Q i(;/}u ~A 41£ Jl ' 3E.~ 1986 ~ 1995 ~ rai J..A 1O~20 ~ 
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