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flti ~·*X~it1*~~W:milit~#.?H1tll>A-~M:,*JI.t!IM:,~~M:;fl!fJH,i'~Jr001l-fflT1*%~M:~!W£!1{·1f 
£,,~~;J't* @JlJf;f!!~ ttl £JI{:mi)(o 
*titWl: %~M:~ ;£11{; J/{fJ!; 

1 51~ 

J"*i!f11lr9=' ~l¥i~. fPJ~?t~, tfHfltWJIA 
~.AAJI~~$Mo~~~~~~~~~~~~ 

~~#~~TJ"*i!f~~~~A~®~~,~· 

~~1t*~~~~Ao 
2ooo1¥1W .f'F~9='~~.!J:lf:Ut~1WID ,)*~ 

~~ii·t:tcit~~' *~~ ~~~1t*~:JZ!:~ 0 ffi 
~~~T~#~~~~~~mm*~,J"*l¥i~ 

fLtr~,mn*~,nu~~~*~~ y ~t&*~o 
;tt9='mm*~,mn*~~~~"f.I7C#i±*r~* 
~"$%o 1'£~~,_;/f§;*~®!~si®!B_ill(_~~~. 

~~T~J!J~1t*~Bo 

:JZ!:A 21 tit~~*, )*~~A~~ ~ih:lf1fi 
:JZ!:JOC~t$, :(£~~ ,;Mt-t~It::lfOO~~,gtl~, ffi 
~~~ T/F:Y-f~A~~. :tmmn*~,mu~~* 

~,~:ljfl~~~*~,t[?ljli!!ft[*~'t[JI/Yi*~'-m 

JlJ .1f JJ1*~ ,~J'G~*:m ,JXlJL=:~~~trlt:lti*f 
*:m~o#•m••~•*~,mn=:m~~9=' 
JIJI~tlt~I~~~ii.J"*N~~~9='~~~ 

tltJi!.:m~~~~9=''r.'o B~~f£~*~12:m~, 

&~TJ"*~~:m~iirr,~I~~~*.lfo~ 

~J"*i!fili1FA~*~~:m,#.Htr:m,~*:m.&m 

:m:fr-fB:tmr = 

2 m~~m: 

r-**~12~~~~ii:!lftr 19ss1:F~J"1N* 

~. ;lt*ffl*~ n ffi ,~ fHNil:PillllJJ i*~UJi11MJt~ 
Jl"~T:li~lji~±r§ 110m B<J:Ji~~fffo T 1988 
1¥1'£~~a~*m*~mm~~M•1t*.~~ 

T~~~12·*~···~±~1Wm~~~~ 

~--7-*m*tffo 7-*m*trF1~~.5 .~JJtl~T* 
~mMllllhi**~~~~~~.m~T~m~~ 

ff~JJ ~~we. ~7>1 9=' ~~1~MllllJJ~~m~~~ 
~~~~o;tt.5Xffi~~~±~n~~mf'1* 

tff$1lAAJitff,±~ 190m ~$1¥i*tff,±~ 190m~ 
-~~*tff~±~l~*~v~~~~~J"ffl~ 

~H*tffo )*JE1¥1~~~1Ef£iirr~I~*~12 
~tff Ji!.~ 1 0 

~1 I*Bil~r~?±Jti¥.!.:E~*~f£mm-.'bi~ 

ff% M:~M~$ ±~~;f£(m) ~~"** :mnJt~{)t 

1 1fN:XM= 110 :)!~~ 1988 

2 mm:Xm= 180 :l!~IXJtl~ 1988 

3 1Ltr:XM: 160 :)!~~ 1996 

4 J1Ei'1:XM:.- 270 :l!~IXJtl~ 1997 l:litiiM: 
5 $l¥i:XM: 190 :l!~IXJtl~ 1998 

6 $j}flJ)'l!);:XM: 190 :l!~IXJtl~ 2002 

7 '!!!:~Hl:XM= 160 v~ 2003 

8 7ilJ·C.·t&~tr 250 :l!~IXJtl~ 2004 :XM: 

9 'N'!~:JJ<i1! 220 m,r~~±r~ 2015 :XM: it~ 

10 *3<:7iiJl/f1( 156 m,mit~r~ 2017 :XM: it~ 

71tt1Tmtt&:l! :t~::m. 
~~ Biti! 160 

f£~~:i:f;fj 9=' . IZSI $?ttff~~tl I rt~ m·11:~ 

~r:nf£·11:. *1E?tiD~7-*m*mil~~~~~ 

~~*~~.ili~T~~:lf~~~9='r~~A~ 

m~o f£~,r,,f&~U*~,,N:~t71<J11*~~1Ww 
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fnJ::k;f;Jflli!it:i:tW9=t • .&~11H1"T ~,~®&,m. .lAffi 
}]!!~ ,J1(~~®tlf;M"~~ ttl Ti&iJ!tft;b{[o 
2.1 jfij,l.,j!PJl)Ij;:.fff 

~:ma~:it"T~~~c.,t&~tt::km3::~:®m t3s 

m+250 m+l38 mfD!MJJffi!.±Ji~~tl~o $~1;f;Jf 
'fl."Jg 16.5 m,~'fl.7.8 m, ~{J!JJ~'If*4.35 mo ~$ 
~ iWi 13.8 m, ~ 9=t ~ iWi 4.3 m, ~ $ iWi If tt 1g 1/ 
18.1 .~cfj'ilfj~tt"Jg 1158.1o lil:i:t*ffl:2:faj;fi~i!i( 

itJ11Hf; .:fl~-~:2:1'aJMJJ5t~ .~JltfiUIIIii~ 
~~:li~i§fm®BiMJJl~l*o ifntlii~X;f S:D!~Bt 

MJJ .$1~1!1.6!~ ~ l&#ii~1£~~ltvHT JKt!:!lJUJtlJt: 
~~MJJ~~~~~~h~~~~o*m~~I 

9=t~MJJ Iii 25 ~~-"Jg 27 ~o ~®:~iH*1ffFffl 

.&-~~~~fF-#~m~•*#~.w~~& 

fttll#~fit!l~iiit o iiifMf*P-J®-f*~HiliMJJ4i
ffl*tft~.F*Jl{t!:!~ffl~~~MJJ®~$~~. 

tti@$JI{il!i~;!if!.&IJ;f~frpg}J~-.*f1fli$13 

&F.~.Pr$1E 13cm,~i!itit~:L$:~~.mf*~JJft 

t~ tii:!lf, ~ 4-*~ffl4i-YHW:o liln~A7iJf9l,% Jb. 
m~PC~~~~~~~1f1t!HJ~~ti{lf:JJJt~~ 

MJJ~~~~$~m.~~m~m~a~wtt::k 

m~?»;tt~:it::lttt::ktlf~I~JJJlli!ito 

!Ill rfi,t,~~ir*M:JJ!(;M:~ 

2.2 ,J,tm:J.I<ilj;:.fff 

'J"MJJ<llt::kfJi:"Jg~llt s364 -tJJ<~alli~.-t 

~$!Jj'I~JJ<llt__t~-~*f::kWltlf~.~fk.Bltff~ 

~~~ '~lli!it~{tj:.~$11 'm~~~j) 98m+220m+ 
98mo ~ Ji19=t ~ ft~Jj'l, *fflffi!it~it~Jiiltl~f]f, 
if~~i!i(J!-li: 87m ~i§~~ ,1EJtltJffli§~ § 

!i~ '3Jl-~Jil ~ ~~JJ '~/j'I~Df:f!t ~~' ~JJ ~ 
176m1ll~±~tl~~~ili, B.tta#~~~JJft 

fl~ o -~~;f;f~ 15.3m,-~7m, M-@!IJ~W*4mo 

~$~jlllj 11 m,~~~j\llj3.6 m,f!$j\llj~ft"Jg 1/ 
2Q,~cpjWj~ H:~ 1/6lo ~JJi! § ltiXX;J"::k~Jltl! 

it~Ji~Jiiltl~;f;Jf~rJ ~it~ i.lt~~~I~*i1Ui* 

. 2. 

m:n-*~if~; J~xtt~Wli.lt~:fl~~mm~l!~~ 
li:~JJmm®~•w*~t~JJ o ~*~Jtx.='=xr 
fnJ~tfl:~ftJUf~fl~ffi~~Jl.o 

1112 tNlMci!*M::M!!IOO 

2.3 iiiH.l.JjiiJj;:~ 

~wM::k~~m~~*m~~it~~lt$!~ 
LiJfnJ~-~~::km!;f;f~,;f;f~~~j}90m+160m+ 

90m, ~ 00 pgt£JI!fi:AA.Ita<J~%mJ!ltli1iliMJJti 
•±Ji~~~;f;fo itt~l;f;f'fl.15.75m,~'11.9m, ~ 

.fP!JJ~W*3.375mo ~$~jWj9.5 m,Jlf~~jWj4 m, 
:m$~~tt~ 1116.8,Wf~~Jlfltjj 1/40o ~%m 
m~*m 1600 ~~%mti, ;M-~-1-:11 Q345c m. ~ 
~ .¥. ~ itt J¥ JJt Jt JJtl"Jg 12mm, 16mm~ 22mm ® 
25mmo ~JJi! § *~7iJf~JN}Jl'@~:li~tJt%ifJJ!l;fi 

~IH!~~~Wf~~ti~mm~®it~llt~.&~M 

m~±~mm~~itm~i!it*JJt·~*~~~* 
%Jb.~$ft~m, XifiPJ~INMm~~Jl.o 

3 ~t.Y:~~· 

2otltre9o~ftm .AA~7i~±~m~~~tll 

~~~m~~~~~iE}*~~}~Mfflo §~ 

BmJb.~AWlf1i:~~±Wf380m ~1JM::kf1i:(ffi!1i 

±~HilfJi:) ~±Sf360m ~~ifi!l ::kfJi:Cmit~~Hil 

m) ~3::1f 518m ~M!k~1i::k;f;f<mit~~..#.ll;f;f) ~ 

±~338m ~ml1::k;f;f(ffi!JE±~~f1f) ~±~4so 

m ~~tt~t'PJ::kfJi:(tl.'tit~~~;f;f) ~±~180m~ 
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20171¥~4jtij !*%Ut.~rtl*:i*41f0~trf~£JIUI!nt~ ,~,~168jtij 

f*:fjllf40B*::kf1F(#J!.*#JI-1Jrfjf)-__±~383mEm~U iWUftl!n::kf1F ( tEHf~#J!.tlrf1f) o 11RJE1Ff~~~iE 

:tttm*f::kf1f~~&±m < ~*~mm) f!l7oom ±~ f:Ei&!:it:oo!IIW#J!.tlrf1f J£~2o 

;&2 i*8il~llf±il~.:E~.*~f£~H.iHJf-.'t[;& 

1¥% trf~~~ ±Jl(f]l(f~(m) :Itt~ 1\l~~~_&;ffjfl 1111~~ @nlt~ffi' 

ll!i~JlJ:ktrf 124.6 H~'L~!ll:itt 
-'fD"l!Xl~ 

t~flf±*i~ 1987 
~~00 

2 l¥i#lJfLtr:ktrf 160 H~"~!ll:Jtt 
-'fD"l!Xl~ t~flf±i(!.*illY~ 1988 
~~00 w~ 

3 !fN#lJ~:ktrf 175 ftl9! trf rtJ {iij y ~" -'fD"l!Xl~ t~flf±i(!.*i-=:~ 1988 
~:Itt 1(!.~00 w~ 

4 l¥i#lJ~7fill:ktrf 140 l!Xl'B't~-±~!lltt -'fD"l!Xl~ m'ftl!flf±m~ 1996 
~"~:Itt ~~00 ~llil"~ 

5 M7fill:ktrf 360 ~:fi~"~:Jtt 
-'fD"l!Xl~ t~flf±"~llil"~ 1998 
~~00 t~il"~ 

6 iltM:ktrf 380 ~:fi~"~:Jtt 
-'fD"l!Xl~ 

tl!flf±:lll±~ 1998 
~~00 

7 §:fi:ktrf 518 A~"~:Jtt 
l!Xlfilt~ m"t~flf±mil" 1999 
~~00 ~ 

8 mm:ktri= 320 altt~"~:Jtt 
-'fD"l!Xl~ tl!flf±i(!.*i-=:~ 2001 
1(!.~00 w~ 

9 ~~:ktrf 283 H~"~:Jtt 
-'fD"l!Xl~ t~-±~1\ltrf!:i 2002 
~~00 T~#}ftf*~ 

10 EIH1:ktrf 338 altt~"~:Jtt 
-'fD"l!Xl~ t~flf±i(!.*i:li~ 2002 
1(!.~00 w~ 

11 mtr#lJ~:ktrf 480 :Jde:tt~IIII:Itt 
-'fD"l!Xl~ m"tl!flf±mil" 2006 
~~00 ~ 

12 1*#il~:ktrf 180 ~:Itt" ~!ll:Jtt 
-'fD"l!Xl~ 

mw~ 2007 
~~00 

13 ~tr:ll:llt:ktrf:l~ 383 n:ttal:~tt 
-'fD"l!Xl~ 

mw~ 2008 &±trf ~~00 

14 *fY:ktrf 338 II!J:Jttal:Jtt -'fD"l!Xl~ m"tl!flf±mil" 2010 
~~00 ~ 

15 fl1;f!!mf:ktrf 300 altt~"~:Jtt 
-'fD"l!Xl~ t~flf±i(!.*i-=:~ 2014 
1(!.~00 *i~ 

16 W®!:ktri= 700 H~"~:Jtt 
-'fD"l!Xl~ m"tl!flf±mil" 2015 
~~00 ~ 

17 mf~mwfN 458 m~"~m 
-'fD"l!Xl~ 

l!XJ*i~ 
'l:PHt2017~@; 

NL:i1ttrf ~~00 51$ 

18 ~tr:ktrf 400 altt~"~:Jtt 
-'fD"l!Xl~ tl!flf±i(!.*i:li~ :tE@, Bil"tli: 
1(!.~00 w~ 

19 mM:ktrf 500 ~:fi~"~:Jtt 
l!Xlfilt~ ~llil"~ :tE@ 
~~00 

20 iHNreB:ktrf 530 A~:ftt"~:Jtt 
-'fD"l!Xl~ mil"~"tl!flf± :tE@ 
~~00 t~il"~ 

21 tt-IEt$:ktri' 468 II!J~:Jtt"~:Jtt 
-'fD"l!Xl~ 

mm~ ft{@ 
~~00 

3.1 )IJIW!:km ~*ffltl~~, ±**ffl H ~ ,#JI.t\l~*ffl*ffltj 
trJr!!n::k~~} f11}U't!cJ*Ji:i1l~Ji'f!Wtr!W*f::k i1H!iHl1770MPa ~1-Tm~~tlr~ o l±i&!:it:oo!I:i:i:N 

tff • .:ttff~~m~~ID~tLtff.~~m~c6o+I76+ 9=1, 3f Ji 7 ::k:i:IWf41ilf~~»J!HiJfJli f'F, 11:1tf~El~ 
700+176+60) m,~§frJ}jR~-::k~#J!.t\l~o _± §11S: ::k~~#Ji.tJrfjf:oo!IWH~~- TMD jqlfilit* 
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7tnt m~mrurmm•~r~•±m~*•tt*~m~ 
ffifiF~UJJj-1ffflt~it!Jd1:~mnttt#o *fJJU~mf* 

mm•tt* c m 6) , ~ m f-tt!JE mm•~JJ fti~( 1¥1 ~m 
at ,~Jl:IMT ?t~A:MWi-~mt~ftt, ~:2Xl-TJ£1il 
I¥J~~o~~§ttmfiF~~-~~*,mtaa£ 

IWo §1WB~2.~Hl2017!iF~)*~ft~IW~ 
it-~~~Jtx#iiiJc3/ ~~ o 

;;oo 

1116 ~:t~HtxJWf~if:1J~OO 

3.2 m~:km 

m•*~~••m~~~~m~~~m~•• 
m~Jj(lli~m n r'17J(ll!I¥Jt~*~c m 7) 0 £-TM 
~J~Ni:=FL~ur ,xt~mf**:itt1-T71*At~zc m 
8) , £-T~#J ~JJ tt#M ~~m#J~.~~;tt:Jti!l::tr 
~, ~-;fjlj[~ 2X(85+ 150+500+ 150+85)mo ~if 
~mur~Tf*A~¥Jm~~~M~,a~•m~~ 

~IiFm, J~:tt~~t~~~~~9:~mJit[, ±•*mmlli 
~ll~-, JOC~l~MI¥J~£t3f~i=* o 

'' 

- -----= ~ :.r ~~ ' . 

~ --,--J\--'-A-~~ .=~ 
~- --

• 4 • 

111s ~mf**:n~ttJ21; 

3.3 1&~N)!.ij:k#f 

fi~-*~~~*~~--fi~·*llii¥1*f 
*~ c m 9), ~•11l~t~ (56.8+64.8+66.4+530+ 
66.4+64.8+56.8) mo ±•-€ut~r·l1:*ffl ~Jtl•r~• 

±-~ll~•I¥Jr~~-::tr~, ~it~mxt~~±• 

mm~~~m~t~#Jm,Jit[II~~~~•m• 

Wilm#Jmur~Tf*AM~,ffi~tt#mt=*~lm~ 

IW~f~fllti¥Jftf~~J(o 

1119 iHN 7M7d~f~tW:OO 

3.4 4-EH1¥::k#f 
tt- rn~*~~nu~tt- rn~~~~Jill!••mrr 

I¥Jt~*~ '.1£11Jj[~ (75.5+ 166.1 +468+ 166.1 + 
75.5)m ~~ I*Jfi*•~0$Jt;tt:}l~•, ±•*m 
M*fr•,wrmtmr(OO ll)o 1291il-T~~~~~~~ 

JR~,~•m~,m•,~~i!k~~f.YJ~*f.~t&~ 

~ilio~*~ft~?t~~~~}l~x~~§~• 

~, -€ut~r·l1:mili mr~mrur~m; J~:ttf*AI¥J~~M 

~, mJR ±•±, 1um~JJffiJI, mili~m#Jm; J~ 
:l1$~*M~f4MM~' I~JHiJD-~A:$Jtll!~Ji~Ull 

fi~i'io 



_jl 

20171¥~4Wl 

4 ~~m~~ 

H(f~~ u -A~u rrrr o6Lt , :f1f~FJT$1E(fq~t5t::k 0 

~*~OO~$~~~T~H(f~~~~~-~::k 

:f1f(fml&JJ¥llM±*'~*i~~~:f1f) ,~i(f 888m ~ 
JJEI'1::k:f1f( m*i~~~:fJF) ,~i(f 1108m ~~u
:l:ffl::kifqf ( m*i~~~~ifqf) fQ ~H(f 350m~~ Jli::k 
f1fC3!k~iftlE(f § WfA~~ifqf) o ~*1E1¥1~~~i£ 
~~itMH:I~~~ifqf ~~ 3 o 

~3 ~$B~~~~~~~*R@~fi8-~~ 

1¥% ;fjf~~~ ±lltfll4fq~ (m) ;M::Jt 

nu~~~::k;M: 452 ti.±r'lm!:lt 

2 JJ'Er'l::k;fJf 888 ti.±r'lm!:lt 

3 {?I}LlJ¥-Jli::k;fJf 350 ti.±r'lm!:lt 

4 ~ii:ltif::k;M: 1108 ti.±r'lm!:Jt 

5 ) 1-N aif!::k;fJf 219 ti.±!n Xm!:lt 

6 m n =;M: c :iJB tfH Jkil) 1688 ti.±r'lm!:lt 

7 m n =m c ::kr&7J<Jtt) 1200 ti.±r'lm!:lt 

8 -Enrmrr::km 738 ti.±r'lm!:lt 

4.1 mil=m 
mn=:f1f~~~~~~Mu~m~-,~~ 

#B rJH 7J<m:f1f*Jtl ~JE(f 1688m XSti(f ~ ~~:fJF, ::kt& 
7J<m:f1f*Jtl~i(f 1200mi(ti(f~~~:f1fo ~~itfn 

~:U!MW~*JtlT$rJ!~iJttt7f(,§115: (1) 
1960MPa 00 tz:il~IW;5j m ££ ~£J:~ JRtt7f(1VfJ'E; 
(2)~00~~~~A~~*~; (3)i;Jli!£S#Jf** 
lk~it~li1Vf£; c 4) ~~mJXt~J£·~a{]mf*Am 
*if~; C 5) ~ir!tf!Ji:LiWfWE:£~tt7f(; C 6) PI£~$ 
JR~&b~MI&JJWi~ID*~; C7) rWJ~~~~1<~~m 

*if~~~$; (8)BIM~*-f*1-tl&Jtlo :iK-*jU 
~tl~tt7f(~x1~1-t!!.-T*~*JE(fq~~~ifqf~it A:ff 
t5t~~j~~~Jtlo 

±~ 1Jn~~ 

PPWS2X560 J:Ut~JJtm•±•lf~~ 

PPWS2X687 fiX]~~ 

PPWS2X445 f!XJ,ti.±tii;~ 

PPWS2X800 fiX]~~ 

PPWS2X383 f!XJ,ti.±tii;~ 

PPWS2X999 fiX]~~ 

PPWS2X852 fiX]~~ 

PPWS2X556 fiX]~~ 

11114 ::kt&::k;M:;M:m! 1ff :1': 00 

4.2 "Zi:]!iiffi)I*~* 

:itnX:!¥1Jt 

1995 

1996 

2006 

2008 

2009 

:(±:it 

:(±:it 

:(±:it 

~~Wu::kifqf~~mrw;~JE(f~Wu~~* 

fjf, *ffl ~H(f 738m XS(i(f ~~~ifqf o ~tl~'~*Jtl~ 
mwr:n~, fB¥?jc~£J:111m~ rOJ:m, ~Ytz:n 1s n:n, 
•*~~~Y~m•~;m*i~JE~#ttifqfOOfi 

*m u WJ ~ mtt*, ~lf~Jc~mt~·~f3~ o 

. 5. 

IL 



II 

s mm~Ai 
m~~~~x~~~,#~m~~~~*~ 

ma+,r-*Mr~~mt~~*~1~mm,~~m~'E1. 

1%±~360m ~ Y~t:P:Xm,±~428m ~)fN~ 

J'G:Xm, ±~300m ~{JI} Ill* .V. :Xm, ±~308m JXt 
A=m~±~4ooma~=mor-*m~•~~ 

iE:f£i&!itM!!I~mm !R.~4o 

~4 r*Bil,Qi£i!~::£~7d~~~#UJf-~~ 

)1'NfWft&:kif1f 83.6 m'lft~~± 1994 

2 l¥ffjfjf~ilJM:kif1f 200 m"!ft~~± 1995 
m~ 

3 ) 1-N y ~t&:kif1f 360 mlft~~± 2000 
m~ 

4 *~*lli*~ 280 mlft~~± 2006 
m~ 

5 ) 1-N ~:J'G:kif1f 428 mmm 2006 

6 -mw*1fif1f 300 mmm 2006 

7 *1i~=m 400 mmm 2015 

8 JXtJit~m 308 m~m 2017 

5.1 ~m=m 

) fNrtfl¥Jt:PIRJXLA~fJF~ (40+61 +308+61 + 
~)m~*~~~ff~~mmm~mf1Fo±m* 

ffl5C~ tt~ 114.5 'm!RIJ~fi~ m=l.25 ~~fl~~ 
=mmWJ 0 mWJ fil1 1*1 ~ 1 = 5 ~#-~$1~#-~, ~mt~]l~ 
mo i&!it,gu~z -~~1i~lm~~if!Hiz1W*~ffl 
~lm~~•,*•*mm~~~~-~~~o± 

m*mm~~~,f1Fm~~mWJ*mmem•± 
~~~~, ~fU~Gm~I?JJ~ ,fJFOO~_tmWJ*fflM 

~~~,~~~~§m#~~rM!!Io~~±~ 

~PC~~, * ~ ±~~Mtigli~~~ o i&!it,gtl~ 
z=~m~mWJ*mm~~*~~,~~T-# 

. 6. 

m~~~~£~IRmmM!!I~I~,~~T~~ 

IRmm~~~}J ,~~TM!!IIrft,:*~{t,fJL 

~1-t~~~m~It:o 

11118 m!fu~-f*~ff-Mt!IOO 

5.2 ~~=m 
J:jj(~·~=f1ff1f~:f!Jj[~(100+400+100)m, 

~OOI*Jii:X~J3t~0~Mmmmo ±f1F;ffffrr36 
m 0 mWJ~~5C~90m ,mrvi6£t_t, ~5!;fiff~7m, 
~*6ltm~ 11m;mWJ_t, ~5!:ltg*ffl~=m~~ 
m ;m®*mm~~11-~ ,ff14*fflfi~gli~~~ 
=m~o :rYi § ~,guJrz6it:f£r: ( 1 )*fflMti~~~ 
itffifr'l~*~Ji!,~mTm~~~~,rf!l~T~x~ 

~fft.&JJ ,it±f1F~if!Hizr1r~_t,~srm~:i:tmt 

1!1JnJrwt•~ 'J!.~ ~~~g~tff'l1: 'm~~x_m)i!~1!1Jn 

~ili;(2) ±**fflfr!imH1:rm.~H--~**m E ~ 

mrm.~H~~~m•~*~~,~~~~~Tm 

~~m•·t1:~~;(3) oo 1*11trx~ili~l!8ff¥~?JJ~rt~ 
~~ ,fWHk: TM~~fJF~~-K~~I?JJ~I'6J~; (4) 1iff 
~Tm~~-~~J~~:X~&~rilJm~x~,oo 

I*J§?X~~T:X~mmx~ffM!!I,~~TM!!I 

MI'BJ~xmiDt~*o 

II 
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6 ~m:JtJ~t~JJJr~~~ 

n~W~~u~~~~wg~~%~~~. 

r--*m~~~~~jftt#,jfifJ$[-,jf£a~~jf 

It'!o 
6.1 *Jftt~ 

~mn=m1>1tt~, BIM tt#:tE*f::kMm~ 
:t£~~:i:t~9='3f~itllllffl o @.~ I*JJ?Xl.:t£ BIM ~{I)!U£ 
-TI~PJt!.Mt/fJJI!,£a~I~9f.OO?lf:t~f'iiJR!, i'i65tt 
T~~Et919J~Iffi-.(3t, BIM tt#Et9~J?Xl.-¥-l3t~¥-F ,E 
~~~-li~PJ~~it ~·11: j'iij {1[1~3Cr±' fE!lit1rbt 
~%~~~h~tt#~fto~~~~~~~-~ 

~lillltt#, -~~~~--~#} IPJI f'FtlLJJI!, ~it 
~~-~~lilll*~fJ~JJ~1t~JM$~H;}lf::IJ7!, ~ 

~-~~lillltt#~~~~friPJ~~~~I~~ 

~o~9='~~~~mli9~9='-~~lili!Et9•~~~ 

-tfL~{i[1~~A~~Ef'9['iiJR!o 

6.2 *lf*7t*!I-~*Jf!i!i¥il 
1>J•~~~»ttmmoofiM•Et9•~~•. 

5 I :lt!:~~~ T }EK~·!ifJ~ri•± (Ultra-High Perfor
mance Concrete) , flU~ UHPC , * m J{.::ffjl!!f~jj~, 
-~~ft--~RM$8*ti~ftli9~~£~~ifJ 
t-fli9~~ o UHPC ;fJ$(-~J?XI.tf:\f]k:tlfEf9jJ~·!ifJ~: § 

!J6, UHPC ifJt-fJt.::ff~p1jt~Ef9jj~(::k-T 150Mpa) 
~ ~:tlf~m·!ifJ~CSM:20Mpa) ;jt?J(,Jt.::ff ~:tlfti 
~·11:; ~-=:, •~ Et9tn:M9T~·!ifJ~, ~-!i~~·!i·!ifJ~; 

~IZY, ri.±M § f~~JjJfJ~o UHPC JJlZJijZ. -~ 
mmw••Et9 sTc £a~, PI ~~?19JG:9m£a~lllZJJ 
$M{l[,::ff5&•~mmw••--mmoo•~*~w;J::k 
XlBo sTcmmmM•§ 2011~:tE~ffifm~~lllZ 
ffl 3I ~5&* ~:tlf, i#Illll~1!JIJ T ~:lftt#%1'.~, #:tE 
*~*m~ 15 ~::kmmmw•• 9=' ~J}Jllllffl 
(2016~~~) ,tt# S ~~~o UHPCJJlZJijz.= 
~::k~lji[UJJ:ViJJlZjJ*i~m,kA;t:&ltt.~::k~PC 

~m7f~rtiali9M~ 0 ifJt-t~£a~fit~li:f~, ~ 

J?XI.tt#5&*Et9mf*:m:fl-o UHPC0~*i~mep)/4f 
:tE 9=' oo r-*1t~, ~:tE~it~~ su4 ~~m, 1>1 
(30+50+ 30) m ~~ 00 1ji fUJ J:ViJJlZj] UHPC Ji~*i 
~; ~:tE~ttEt9r--*~•~~triZYm::k1~J$~fpJ~ 

sltf 102*~~00-ritJfP!JJlZ}J UHPCfiU5f_~; B~~ 

%~MI!IOO~itli9)*~:®rll~tfigft~$Ji_=:~fH 

:I:Jntff 5 fL 30**Jij UHPC ~I~~l!ialtvi1!JIJ, flU 
.x~•c/FwcrmlllZJJ:tn) .J?XI.~it~rm•±tffOOfi; 

UHPC ~ 4fJ: 1JZ *£:It 1>J it~ J:Vi JJlZ jJ ri. ± ~ Ef9 
40%-50%, ~~?J(~£a~~JJ·!ifJ~ ,)/4fj;J~00 UH
PC tff~Et9~~f9-~H~~o 
6.3 *Iii~ 

1>1•~~~:1f·!immoofili9•~''iiJR!, ~ 1*1~ 

~ T U JlfJ I*J~tt#o PJ£:2Js:.Yf!l~u JlfJ I*J{I]!U.~It; 

~~~f~~*~~Jlli:JJlZjJ m-mo kArm::ff~~!U¥~~ 
3t:1f·!immoofi3C•mflli9•~riiJR!o rmtt2o17 
~~~*Et9~&~~*tr::km~lk~:tEMI!IEt9r-

*E1¥Wtr::km*mTlitljftt#,PJ~rm~.)/4f~ 

::ff~*~~Et9~~-m~m~Jjfjftt#o 

1>1•~m~~::kmr~::kM-tt,rr -tt,t'Frt 
1t~-WC1ttt#~*~R!.~~~J:ViM·~~~ 
~Ji:ti€tt#o1>J!B¥~mn=mmJttm:tn$~Ji:ti€ 

~R!.~~Tm:tnm~~~:ti€~tt#oi#I3Ctt# 

~if:m:fl-I~19J::It~I fF5&$o 
1>J!B¥~•*~~~MI!r~~bt/F~m~R!. 

kAI~~*~s I AEt9ttf1t3til~:tE)*ilnlilif~ 
~~0~m~_t:lt!:hiJ\~, £a*~a,iji#Ixt-T11t~~ 

~~~rm§,ttr1t3til~Et9t&~*~JJ~m~~ 

%~t~~fit~, PJ~t.ram~*-=w~~~, §ftiB~ 

:t£$?tm~~£_tllllm 0 

:lt!:A 21 tlUC., )* 0~m~~lilfW1Wh, )/4f:t£ 
~it ,M[I~'fJJI!9='/FWT-€tljf .~~1>1~00~1>1m 

~5.!i ~-Mil±\ :WJu~o 

~~)'(~ 

[ 1 J $~~.~JIJiCJtl, #J~.1Jrtff-l&(ttm-m, ~~~%li*,1993 
(l)o 

[2J ~lfm:JlCJtl~. nul=tffi:.m*mtt* .~=+=Jj~ 
~tJi:~$*~j(~)C-,2016a 

[3J ~:ir:;&~. I:HimtY~m=f#:lf~~•-"3~tlif .~ 

=+=}j~~tJi:~$*~l)(ii;)C.,2016a 

[ 4 J .m.oo~IJ. m!!tmmmml't<J~tlifi&(it. t'k:iii;.m$ 
1/t,2016( 12) 0 

[5] $~, ?ltJ~fiXJJ!l;fli:li~~tJi:-l&(it;fi!Jilfi:I;f§*fiil!m 
~i-;J,}*0Jlj6j,2Q17(1)o 

• 7 • 
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Jt~$', M~ ', ~~Jf-' 
<1. !*11ix:ii:ijl.ttl-w:ttiDr1l~JN:ffi":ff~&0PJ, !fH 510507) 

1rli J!, ::zfs:::le~ OO:li G323 ~~Litl:OO~t&PJZ~t&:mi~~f9iJ, #:Xif"W:it9=tl!!lJIJ~'*:ti!!.~Jif!~$k~~1!i:liA'l·~ 

liUiiJmt~Bl:~~~ ·*r.±~lm:m:$f~Jtj~i'~:lf~fFW~:fl-m, .±~#xif::zfs:~ § 9=t-~(75+ 135+75)m JWi:l~t* 
j(f;f£j!~~tl~i&(if9=t ~~ ~j!Jf~o 

~atWJ, m:~I~; !Wi:fltm;f£; :i!~~tl~; fllf*It; ~-~~J£?ttff 

1 51~ 

ilJ 1R:it!!%:k~~ "V'"=f:% ':it!!%®17\:~:k' -Jg 

7~~ilJ~f5rH1;J .J!~~tl;MJfJffF-J>J~f~rJf~:k~ 

~fJF~~;MJ%~,ftilJIR~fJF~Nrr*##~ 

*YlL 

2 I~~f§rj 

:;zjs:JJ! § tff{}l:lt!!~~~Ji~ '~~:k~fnJ( *~ 
fnJM-flJ!tlilJ~~~.~~~ lOOm) ,i!fi!S258~.&m 
mr: , :lt!!~®i7\:~:k, ±~?t 11fmt!lrPJ<:B-.& il*, * 
*~o fJF{\'IlR:it!!i!iff~~~ 160.0-270.0mo 10#±~ 
~m:'il~~-!3 wf*:N:?lft.liltl:ff*, !$. m~~~~mrnr 

mt?lPM-~wf*m:'ii~~~.W~±~~m:'iiX 

:N:~JU51~ o ftf¥iJE8#:!1~~~~-T~~:lt!!%~:&i 
11£g, fitJat£M~~i!fll! S258 ,#1¥-JJE±~~i'i'&J$. 
PJ~~~ilio ~tJf~{ffjf~JE-Jg (75+ 135+75)m J:iJi 

MJJ~Ji~~tl;MJ*i~, Jt1 * ~ l::[j-J>J 0.555o ft.iJJ tJf 
E8-T~~Wi!t5t:k,~ffl7 40m~W3t~~~U'!I~~T 

~Nit, riffl*ffl7·~~,fff1Hi!~lilll~%~o 

/•:f.:; 
" 

~\ \ t' I 1,' II II if I; 

!Ill :m=~~iim(iP-Uz:cm) 

• 8 . 

1112 .±m:m::W:1.lliim 

2.1 ...tft~~~iii.t 

lf!.M*i~~iffl~~Wi-~-J>J~~~ 1118 -112o, 
~~iJEa_ij .~~~:iJo~rWi, PJ:Jt:1Jo±~~tlJ3t, a:jf 
±~~EliJJ~&o E§Jit,i'IMNrr~:li~~tl;MJ*i 

~~$~00~1Wi~ l::tltit 1116- 1/18, ~*~W~~Wi 
~ l::tltit 1135- 1150o ~J!Ot~Wi aa~ir~ffl 2 ?J\.Wl 
~~(~~:*rWi)J!tlPJ~~fbnlltJ$1J±~~~tlJ3t), ±nr 
EliJJ~a:jfPJ~~M~~m~~ha:jfo~M~ 

1~WL~~~~~n!Ea:jf±~EliJJ .~f'Fffl~;f§~ 
;ff ~Ji~[l-2] 0 

::zls:JJ!§±~~W%~-J>J~~J3t,H~~~*i 

~*~Wo±~m~Xl~.MMawx•~* 
X2mo 

±~-$~1Wi~=~ ·~*.&Jtl~-$~ 
IWjH'~' = 3.3m, Hta.l L = 1116.875, H<l' I L = 1/40.9 0 _±~~ 

1Wi~~*ffl2?XWL~~.~~moo-J>J~~~*•~ 
4.7 2 

~~1~-flJ!tl~.~IWj~{-t:1JW-J>J8(m)= 64.52 x +J.3 ,~ 

~H-J>J*i~*'L'~~Jjto 
±~~~J!J)jt O#~*ffl 80cm; 1#~ 9#~~* 

IL 
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m 65cm, 10#~~~;11~~; 11 ~ 13#~~*m 
55cm, 14#~~~;11~~; 15#~ 16#~~*ffl 
45cm, 17#~~*ffl 45cm, ~tt#ff 6.8m :oom~Hlifi~ 
*ffl45 -65cmo 

±~~ifi~~~~*m2~~~~,m±~~ 

$110cmr.tJf~¥!JJf9=t 30cm,~ifi~~~1..f:::1J;fi~ 

d(m)= 6~::2x2 +0.3 ;±~JJiif.&~O#~*ffl 50cm,jt~f5] 
*ffl 28cmo ±~;f1it:!1t m Jllifi(Wj ~iftij~ '~ifi1*1~ 
Jj(-¥ ' ]Jiifi tJt fill ti:i': 2% !Wti:!1t 0 

1£~_t;oom O#, 1 #~.~, K~ 12m,~-~~* 
~?t~ 3.5m ~ 4.5m m# 'JtiJf-g.j:}t~ 9=t Jf-g.j:}t~ 
~K~f5J~ 2.0m, JiiJf:OOm~K~~ 6.35mo 

I 200 •s 2ss 
1000 

2ss 45 2oo I 

~3 ±~tffift*1t$f00(1Jim:cm) 

2.2 l'~B~*1;Jiii.t 

9#, lO#±flfl(Wj~ 50mo ±fl*ffl*'~~t2>l." 

fl, fl~*m J¥t*i 1ft~-00, ~m: fill~ 4.0-S.Om, 
xtm.~~~ 0.6-l.lm, fi;fJf: fill~_!:§ _t$*if~*i~ 
~ ~~ 6.0m, xf J1L~~~ o.8-L8mo jJ( a-¥ 00 R 
-f~ 12.4X8.0m, ~~ 4.0mo ±fl£:Uffl*ffl 6 ~ 
220cm ~{L7fr±iflt, *ffl**iflttiit o 

mr 10#±±~1iL:i':6tt:l:!f!~~Jir~ ,~*fflJIW!if1ffill 
~,3ttt~:rt, JJ!UjJ( a IW R -trl~::k, ~~y Jit~Jir~ 

:lm~**tirr~~IIW~~,*~§*JtJT$,3t 

±~·tr t£ c 1ft ,ijt;fJf:fls£ 1t , ~J£ ~• f5J nw JE~.m m: ~ 
*) o ~~S¥:Ilr JR~Jir~:l:-t!!~IW~&Ui, ~f.¥~,3tfl!W 
~:rt~ £ ffl:!WfJffl:1J~[31 o 
2.3 LlJ ~~~f1H~~~~tf!~!J\!JJA 

m r 8#;li~fl{iL:i':6tt!.l~~¥U T 67 .5m, * P,~ 
11t~tiit9=t~~ti:i':;t&1fiLIW:1J:rtJt:~~m o 129 
1It*;f1f:tiit:f£ttffff;f1it~ 9=t JL.,tviM;t&1!tiL, :!Jo::kM~ 
fl]i~JIJY!;fjffill ,;fJit;fJffill IW~~, !ViM ~ti:i':±~;fJt 
fJffillA~~~*~:OOilr!R~!.lfJf~;f&~~~,# 

~J1i.:!Jo5£~6tt1t~IW~lt~WC$tiit o 

3 i&:itit.~,.a 

3.1 ~ ~RJE~*fi*~~ 

~fill 1D-JJ itjf *-¥ OOiff-* JJIB~ , * JtJ midas 
CivilJtiL~;fJ1::2fBJ~~fl:JG;fl~, ±~,;fJf:fl~iflt£ 

:Uilif5J*JtJ-=:£t~J¥!.5G' ±fl£'-l*~fl~[QI£S ,;11~ 

il6tt*ffl~:rt·~~~;*ffl*~±~~~ttil 
IWm#~rr:.IW•ft±~•~~mmifl±±~m, 
ifl±~ [11!1 £S 0 

xf±~:itt1-Tit:.at ,3CB:±~IW.!!£filljJ(~JJ, 

m.n~m~•~:.,~JitM~il6tt*m~~~fill 

ffl~IW~:rt~~~lt*iflmoW3CB:;fJf:fl•~$ 

itjf at , JJ!U JIW!, ;fJt;fJf: fill IW JXl{Jff~~if1f. ~ _W , # H m 
1'M~!.l6tt!W *lf*IXJU~£:Jf~_W, xf J1i.?tJJ!JJt_:fL 
M~fll¥t5Go t§Jltxf_t, ~$,*xf~~~jfxf~ 
?tJJUJtiL~~ IW·~iifl~ o 

. 9. 
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1117 ~ft.Ji~WOO < 1t~lff$~ft.J) 

3.2 ~-fai!!tt.H-€1 
c 1 ):l£D-{iij'~mitat, :t5J?3iiJ3tlll~lfmlfEll 

-~.t<~=~* 1g-~. tJE -1gmlf f'F m . {ifj'~f'F m ?t :tm * 
fi~llittl111ElZ%'JJtlf±~/F~w;ff!PPJ~f'FJtl 'lffl~ 

-f!PPJ~f'FJtl 0 

c2) J®i, -~ IPJ JXL{ifj'~Jt7B~1Ji~tt~, ep ~ 
·~-rPJJXl{ifj'~ftt/F~···rPJJXl{ifj'8,~*· 
;fJj: rPJ JXl{ifj'~ftt /F~ .ffiJ®! ;fJj: rPJ JXl{ifj'~ 0 

3.3 4I ~tlttEIDHt t.J f6f! ~ 
f**li1f~~IPJ ~(:fi-ll' ~li) '{§.f!l-±1& 

f,fj!j '1t-~~· rPJ ~' 12S!Jitltl±~~~9€-E!~~-1mtl 
::k-{Ji!tlJj\, MtJt1±ftt~i,itf-1W*ilf~j'OJJllo {£~ 
f!tt I2SI ~ * 'm•±~ J&f,fj!j '1t-~~n[ii]::k' Jt{il-tll.~ 
/F~~~o1g7~~Jtl±~~~n.#~~~L 

Jt~/F~~tt '1E~*itfltflll!±~$t1W' -Titflt 
5ttil-=f JT JJ( rPJ ±itl {li!tl;ME ~ fftiJ 'Jt.f*f£ tl~iiit 
fltat~m•mollttl::k~PT~mmi!±J&f,fj!j,1t

~f'Fm~so%o 

3.4 ..t, l'!Bfi!i~iiit~.~ 
c 1 )it~!t'ffl!Jia~~BYElln 1f 
<~•mami!±HBYEllnml!±~••tt 

~rgJ(JTG D62-2004){£:tc~J.f~¥-l'ffl!J:/Jmftlj(~ 

•m•m•±HBYEllnml!±m••tt~M> 
(JTJ023-85)~3j<.~, ~~MJTG D62-2004 iitt~ 
~~~*~titlll!±~ffiEllnf*1i/FE:n::k.1£ 

!l /F *'J m ~ gll 1t r , ffi Ell n 11: ~ 'ffl!J 1£ 1-
t.sMPa[4-51 o 

*••tt* .m:w3mitr, *~±~ffiEllnil 
Jj\-f*1i1g LSMPa, Jtl.ll!f±~ffiJJlln !iJJ\f*1i:1g 
1.4MPao 

(2)til~~~ 

<~•matmi!±HBYEllnm•±mMiitt 
~1P:)(JTG D62-2004)~(6.5 .3)* .~~~{lj:~{ifj' 

0 10 0 

~mWBitJJllgllittt~ ~*Wl~J3t, 1£i~ ~ia;ftl § 

m~~~*:w3~1fm.~~-±~~il::k~J3t5tt 

/FJJlZJm:i:itf-.JfJ3l~ 1/600o 
·m~1fa1f#/F~HIEia;ftJ~~tl1f%'tt, 1?:/F~ 

~nMEIBiii~&IPJ~lfd8Bimlf*~~~ 

r~, -tsl!tt!iimm~:t5¥JJ~m~~~ dflllfi.Wm~~ 

~~ffl~~1f.-tsl!~i11®&~~~.~~~~~1f 

CH1fa1f)~::k. PJ~~~~ilflmlll~~f'FJtl-tf!~ 

51ii?.!~, x>tD-$~~nfiiJ~::ko IZSIJit, m~iitt*~m 
~~U~-ffl~~J.f*f*Imia;ftJ ~ ~tlJ.f*f•J1:o 

C3)Bim1fiiii 
MI!±~J&f,fj!j1t-~~1falf~~~~::k.W. 

ii § $~~~, t3t~lif!fDit•, 12S!Jitil£~1JO::k.ll!f* 

•mlf, ~~mfff~~m:Mr~[6] o 
JimiWI'fJttii~---JJllh ,til!±~l&·~~-

~I{ifj'~~~~m1f~H=Mm•~f£~1fa1fPJ 

~~n:MEI * ~.lz::mt~IWJ*~•o <~•#JI.mmii 
itgmiJ!tl)(JTG!f D65-01-2007)~~, ±~PX;;f]j:JYi 
mJ3tE:llit/F,J\-r±~~tmi!±J&f,fj!j1t-~~~IPJtiE 

1flll v2~${ifj'~~~~~IPJtiE1fZ.lll .#mitPX: 
~}1[9latf~o 

~I*fff~~.lz:~~IWJPJ~~~tt-: 
Hmi=Hli+H2i+H3i o 

~*= Hmi-mi~fJt~.ll:;fltjiWJ; 

Hli -~ i ~a~iiittjjl11j Cllit~~3I.lz:m¥-l 

'ffl!J,¢,(~-tt~~); 

H2i -m i~fJt~iiitBim1f{ilo S=l:MEIWI' 
a·t!i~,BiElln ,tm~±~J&•1t-~,PfEI{ifj'~~ 

~~tiEJ3t~H=M·m•--~'i'Wl'fJt 112il::kffl~tiE 

1fmPX:.#tt Atll!±~*:w3l&•--~~i11®~Bi 

tftiWJ{ilo H2i ~i~fJt~iitf-tjiWJrt'ffl!Ji;(®Jl:; 

H3i-~•~r*mlf,ttm~•·~~~H 

;MEI~~~IZSI~~~~~iEtl,~I*~n~~~ 

iJ!tj~~ o 

c 4 )m~lllf1t~#J!.liWm~*•n~Jt 
c~•matm~±HBiEllntm~±mMiitt 

~m:)(JTG D62-2004){)lMtl:B~~;ftJ{4~~liW 

mJt*•n ~tt•. ~-r~~r.,~ffi--~m;ftJ14JX$ 

Jt~tt•:Jt:*f£Ho *tJfiitf-* .~~(fJl{Jt±ia 
;ftJiiit~m:>cBsoow 2o1o(2o1s1¥#&) ,x>tm:l$tlll 

I I 



_j l 

I I 

~£*BTffim~m~*~n~• o 
3.5 ~lf~~-~.H&,~t.Hfi' 

C 1 )~::k-~W;J:l\~~5E::fr:fff 
~~::k-~W;J:l\~*B~~%~.~~~

:fl~71-&i'f1J!tl~~~ .~J£*~71 15.0o 
{ 0 1m *-~ m ;ffi: i&!: it ~III IJ!U ~ (JTG!f D65-0 1-

2007)~ (6.2.9)~. *-Hil;ffi=~fkli** ~~-~~ 

5E, ~p ~itl·!Y£~ ~ 8'-J~:fig~!E~~*~m~;J\-T 
4.0o § 1WtJUi19='fX:ff Jlt!ll::xt~-~~5E%~~~ 
5E~~*~fF;f§m~t~5E o 

_±l$_tf1({,\iH,, 5¥:& :fig f4it. at , :fLHm~ ;ffi: rtu , fj 
m rtu ~J;It1f:ct ~~ ~ .fiH!~ ~~!E%~. ~t!H! 

IIX1ir0:ct&•ml$~jt•-ff!3t ,,=pi=JTJ%. o it•1~ 

~m•~mrtu~mmrtu~H•*!3t*~*~71 
2.48 ~ 2.15[?-IO] 0 

~~.~::k-~W;J:l\~;ffi:-~it--ff!3t*~ 
lt&712.o(fl(P.'R- j}j!ijll'!IJ£. - j}j!ij§ El3~~!l0 o 

MIDAS/Civil 
POST-PROCESSOR 

MIDAS/Civil 
POST -PROCESSOR 

BUCKLING MODE 

5 .7 4344&-005 

3 .82907&-005 

1!19 =.llfi;K~1l~ : tl;fJfrP11P!~~ ,ilffiW~iJ&j;29.73 

(2) n\t;ffi:;J:l\~~5E%~ 
nlttJi'~fl3:.xt~;ffi:*1T~~%~, it•1~¥U8"J 

-&i'~~-~71±~~~~-~.~J£*~71 
36.13o 

it•1~¥Unlt;ffi:&i' 3:;ffi=l$J)IWf;ffi= rtiJ ~tj;ffi: rtiJ ~it 
Jl:-ffJ3t*~::fr~1J:7g 1.45 ~ 1.83o 

I 
::::::::: 

'-9>ll7o-«<> 

1 I 
0011 =.llfi;K~;Jl~ : JiJ9!;fJf&xt~'::l£~, ilffiW~!J&j; 38.39 

3.6 ~M~l'~B~~f'l~fz~I/.R. 

~::fr~.;ffi:·TB~~~I&71~::kijl~W 

~ttli&!:it. :ftnr *~'J1tl t±PI~mi&!:it9='~~~u 8'-J:fili 
~ -:fili~~.§.% ,&~~~i-f:: .3f:fri&!:it009='*-:&~ 

1ifHB:~$J_9!, ~f*iiE~:f1g8"J~~o 

1 )~~)ffj{ilj$JG 

*m±mL$~~*m~~~w~~~r. 

~::k~Wntl!I -ff!3t71 66.5m, i&!:itat JAPJ~~ili~~ 
~~~S¥:nOO~ili~.~~::kijl~ft;J:l\~~~I 

:fili~fF:ftnr~ttt: 

CD±~~:I!g?=H!!~ = tc::bfiJ!tl'l:§:~*m 5%8"1~ 

:l!g?:j *~' li:fiJ!tl~£*~71 97.5% '::bfiJ!tl~£*~ 
71 102.5%; 

~~M~~~#».~ImA~~h*~·
j}j!ij*ffl 1.2, :!J3 - j}j!ij*ffl 0.8, ~M£f1( 850KN ~ 

®~M~M:fili~.ffi~-T:fr~Wj}j!ij~~-& 

rtu ~~1Jn:fili~, ~P-j}j!ij*ffl 2.0, :!J3 - j}jfij71 o, ~M 
£-f*1~~1£:; 

@~fj-~~-~~~3:~~:&~I.-j}j/ij 

:2~, - j}j!ij:q& 30%~3:£ C ilif~ -T B ~~Ji;mif&) ; 

@71~-T~I.~Iijlw~*:tE~i:*L~~ 

- ®IA;fJ;¥4, it;JJ:atJt&-j}j!ij~WfFffl:ff 8.5kN/m 
:J!g;fJJ:fili~. Jt:frJtj}j!ij*:ff 2ookN ~ 9=' n. :!J3 -j}j!ij~ 
W:2~; 

®~xt~JXt.:fili~131Btn =*P.'R{0Jmm~1JLJXt. 

i&!:itt~mJ (JTG!f D60-01-2004) 9='~ 4.5.1 ~:It& 
1:i1L 

C1J~ rtu JXt.:fili ~ = * P.'R { 0 1m m ~ 1JL JXt. i&!:itt~ 
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II 

mJ(JTGtr D60-01-2004) 9='m4.4.1 ~JOC-m:o 
2) :lll::f~Jfpf~~_[~ 

C 1) ~t!MiE#I f'FMC~JXL, :kJXI.::f~Jit£, 

mf¥ ll:nf[I) 
It£ 1 :Jil[I{Iff~(CD+®+@+@); 

It£ 2: nf[I{Iff~( CD+®)+ JXL~( @+CV) o 
(2) ~t!M~f'&!~MiMC~JXL) 

It£ 3 : nf[I{Iff~ (CD+®+®)+ JXL~ ( @+CV) o 
3 ):lli::f~J~~£ai-e 

(1):tft!M!~M't{lff~f'Ffflr, .±~,tt;flltt~ 

~~::f-~.~~JJf[IM~9='W*!OCffi.;fllmW 

~~~~~mnf[*~~t!M::f~~~o 

(2) ~t!M~~{Iff~7r, :tE~~::fXif${1ff~~ 

::ffUm~ r, .±~,tt;flltt~llliJJ:!:~J!Jvr~ilf-m:o 
iJV!Ii ifit:it~m~A:fl~5& ~m:JXL~~JJ o 

c 3) :tE::fx>J${1ff~f'F m-r , tt, a:tm•± tf:l Jm 
Jf~, ~~:tfnf[IM~9=' ,J.lll~:I.:Xif$Jil[I ,F:.m 
~11Jtl~~ §. ':kJXI.:J(E(, {¥ Jl:Jil[Io 

* x£a~ I~~f9tJ , f£%fiX:*mifit:it 9=' , ~&~ 
~m~oo~~ili~~~m~ifit:rr9='~fiX:~~~. 

. 12 • 

#F:.m£a~15l!l.V!LXif*f1f:lZ!:~;f§*~~~, ~~Jm 

£a#J~~~o 

~~xWD: 

[ 1 J ~:JG~ 1f-.& $~. iliiWi~:li~JiCJtl#ilm:i&Ut9=t 119 
:Jeifiti([JJ.m:~~i9:. 2006. 

[2] f.!?,!JI~. ;li~JiCJtl#ilm:i9:tt:Jeiftt:;>f(fiiJJi!!it9i*it 
[JJ.m:~~i9:. 2009. 

[3] *~ ·~ :ftl!ie~ ~:JG~. ~~iWi~*~lt;li~ 
JiCJtl#ilm:IW~~~lH~~~?HJf[JJ. I~JJ$, 2005. 

[ 4 J {li~ 1%~3S.-;fi Ji<~ *~. *~~;li~JiCJtl#ilm:~W 
11t ~m~!:ii9:ttxtj.jt [JJ. 0Jm56mf1f.tt. 2oo5. 

[5 J .:E~ff:t 15~~. m~fllif.l\IJJt~-±~m:*WH~ 
lt~1!J!HiJf~[JJ.0Jm, 2oo6. 

[6] M#J.:Jera"~*m:C:li~JiCJtl#il)i9:tt JL-1'-I'iiJJi!!IW 
i*it[J].0mf, 2008. 

[7] ~:JG~. :fttlltrni~*m:fitJJ~~·~N.J5<tl&:t-H1~at 

:~¥t?t;fJT. '**#tt*$1$±$m~x.2oo6. 

[8] .:E~IlE ~;!;~ ~~. ~~*~~m:~~~·~[J]. * 
**$$1it( §?&l4$Jlli) '2003. 

[9] ~tfiJ. iWi~*~:li~JiCJtl#ilm:~~·~)t;fjf[J].Il!fg( 
0lm~*$$11i, 1999. 

[10] $00~.m:~~#i)~~£:j~Z9J[M].~~ffi:9=t00~ 

:it! I±! Jlli:tt, 1996 . 
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20171¥ ~ 4 J,ij 

£ l1iJ 
()* ~56i~Je.:JGtllJ[itiDfJE~JN{)t /fj ~&0 ~ ') 1+1 510507) 

~l ~ = ~~ 1Ef#f1Jn ll'!IJJ! § ~'W~, ~it /fi ~&5G?tfff*Xf4, x>I*Rff~~~~ii~~~# tB ~B{]JJl;fli#JI.~~g~ .~;fli 
~~~-A~;fi~~~-~m~~~*fi7W~B{]#.?tfffA~~;~~~Rff~MOOii·~*ffl7~~8{]~ 

)'H:Uimi:711JIL IIP:ItJU7~~±t'lmiJB{]~~*'X~!Wi7Rff9='rfR<ffmi:7~*Aiff9='71d&~~iJ, PJ~~{I}.{IEf#f 

1 ~*tllt~ 
~IBfJf±#f J:$~#g~ 86m+4X136m+86m= 

716m /\:fLJ:U!mzJJ::k~W:ii~~~,r_m § r20011f: 
s~~~W$o±#F~~*ffl~~~~::k~WH 

JllJ:\:~~, ~~lOrn, #f~ 22m, ~{g!~~-~ 6mo 
9=' _i:jfdtlf 00~ rW; 8m ( l:3 Jf~~ t[j {I[ 1117) , Jf 9=' lkJil 
Jf_i:~~~~Fl~rWJ 3m(l:3Jf~~t[j{l[ 1145.3) o fjf 
00 li*i:!Jtl:3f1f OO*i:!Jt ~~, Jtg~ 1.5%, ~ifi *i rtJ 1* 
~*~o~~~~*=~~~~~~oJlllJi~~ 
*ffl75cm, 65cm, 50cm ~#; ~ifi~~}A_i:i~(~$ 
lOOcm ~1t¥UJf 9=' 30cm; JJiifi~~~-~1-H-*i rtJ 
EB 20cm ~1{:¥U 90cm, ~ I*J nf;fi rtJ EB 90cm ~1{:¥U 
25cmo #f~1!JJiOOJR.OO 1 o 

--r T T T T 
----,---

2 :E~(pg~l)t(pg~PX:~;t*li 

2.1 ,ijl *.&*~ icJ ~!I 

--;;;;;-

-
T -~ 

1 ~~·~f5L: ±fjf~~±~IW~~~ U 4- 3L 
I 4 JR~Jllifif.f{f::k:lt~!}rt] ~~, ~ 1*1 t[j~)tr J!~ 
F£,~~~pg{g!~J!~,~~J!::ko ~~I*JJlllJi~ 

gJt!i::k~~ 8=0.30mm, ~~7r Jllli~~ii::k~~ 
8=0.16mm,Jllli~~9='1'8J~pij~~o ~~Jllifi~!} 

rtJ~•mJt9=t~~WIT~~~*11l,l:3*~~~~ 

1113 ~)'~tl:J]l;fi3!8if§)Lt~!J.~~-

2 ~~ ~ 119 *fjf: ~1*Jl~!}~gJt~j::)]f: 119 'w 
:i:i Midas Civil2013 ~iL~f1i:~~5G:fl~lt7cfl~, 
±~*~~MOOR~•m,~#F~*~~~~ffl 

Jll!i~~~~~ OOff ¥~5G, ~fig~f5c:tm 00 00 4 E1T 
~o~$~~~*~m~W-~,~£~E8*~* 

~~{l[o-~9='±~l:3#f.*ffl~ftJi·,~ft 

l:3MfJ±W:i:i!XJtl't1::ii. 9=' rW ±}A 1J .~*-1PA WIT ~z 
!'a] Ef{J!f§li*¥ 0 

Q&2L I I i 

~if I B fjf PJ ~~ ili ~ IW ·~ f5l , x1 t[j itJJ: T ~ rtJ 
J:Uimi1:11Pl~~~# If5L ~ IB#f~!}~gJt3f ~$3t~{il 
Ji~W ±trmzJJ {I[, :tm~~ 1m~ o 
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~ri1JMJ1L 
}J1J!~ 

0 

50% 

100% 

m~Jii~so% 

~rtJrmf1l aoo~XJtl~¥Ju~ 1o% 
fJ~1_M~ #>\ri1JMJ1LfJ1_M~ 10% 

3L/s 6ttii::k±m 
J1LfJ(MPa) 

0.6 

1.3 

2.0 

0.9 

0.7 

0.8 

~~~~~m~,~~~~~~~hm$m 

!X. 100%,1l(04~_N.711it·~~~Jf~JR~~:l(_±ifr~ 
h jg 2.0MPa, fli:I:t~.mm: ~!!{I[, ±ifl~h 00 :tln 00 5 Elf 
~o~~m~~I~~'*m~~~~h*ffl 
D32 ~!tLt~ttm$ o § lVJ~!tLt~ttmWJIMf**I 

!:xtt~t1!¥U~it ~*, H~~~ Jf~IR~rWJ !1)\tgt;J\, 

~~~~hm!X.m~tt~*'~~m•~~~~ 
~hm!ftjg*m~~~~~±~~~o~~,~ 

$1*i~~~1!:~x~ --*m{ijf~fli~fFm --~oo*~ 
FniXJU~tR~~lk#A~~~hm!k~x1~gii~~~ 

:L"1J:ff ~ JE~ nrrn 0 

~ s ~ ri1J MJ1LfJ!tJt}]{iJHt1Y!~ 1 oo%-~AA~if1L 

!li1t±mf1lfJ ( 1ft1il.: MPa) 

2.2 K~*JiUA icJ ~!ji&Ji*JiUA icJ ~!jf 
1 ~~~tR&.: ~t1fXifli~1£*I#A~~~, ± 

~11LrXrtifli~$, *$~~g;f~~8=0.06mm-

0.15mm, ~JJU1f!)if[~Jj(~ ffir o *i~~ifli~1£*I 
#A~~~, ±~11Lr~fli#A~~~h$mlli, ~~ 

~~8=0.06mm- 0.15mmo 

• 14 • 

1117 40#~7/8~6tttrfP!tljl*Ii~~Jt~~~t£ 

2~~~~~~=jg~~*i~~ifli1£m*~~ 

hfFffllk*i~~iflirrt1£~~~~hfFmr~~ 

~!gt*ifl~h ,J& 11#-19#-=F~J.tiLANSYS ~f* 
:ff~&:JG~m! 'fl(~~it1f~~#J#A~ --~~fll~~~ 

~hm*~•,~:i:t~*~@J.liL~~h$~m 

~±~ffilifFffl~*ojg~rWJrr•~~,~m~ 

$1l(/\ 00 f*Jfi :JG*:!Gtl~ 0 

V-W"-"J 
12 . 92 
-2.3872 .8.':> 
14379 .77 

- lCOO -2SO 500 
1250 

ZOOO 
2753 

3oDO 
400

C 
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l COO -250 500 1250 2000 '2.75::1 .3500 400C 

1!111 ~f*~~~~~fr)l1W.00±1ftJ.llljJ(.Ur:KPa) 

artt.?ttJTftJ9al .:tE·t!i~C 1!1M~BIOf'FJlff, 
~f*:ff ~~:JG?ttJTm~ 9=t ±tftjj)IJJ :tm III 10-III u JilT 

~.~~~~9=t$~-~~r~±tftjj)IJJ*f~ 

IWi, ~~~~ 9=t$±tftjj)IJJ~~J 2.7MPa, -~~r 
~±tftjj)zjJ 7g 1.3-2MPa, 13~~~ qt ili Jmfirft~ 
*~~o:ft~~~~m*f'Ffflr.~~~~mr 

m*~~JJf'Fmw~~~*~tftjj)IJJ;:tEm~~ 

~m rrm~m~m*ifiH.,f'Fm .ll~r~~~~ 

-~~tftjj)IJJo m~ftJ9al.m*~~~~9=t$~ 

ll~r11J!tl~~~mtf5J?tJJU±~13~~m*~~JJ 

~m~m*1Aie't:.'i&tft:ff*o 
~~~m~~~~f*:ff~:JGm~?ttJTm9al. 

:tE~~~*m~~f'Fmr.~-~~rm~~~* 

~~~~-~~•~a~~tftjj)IJJ.~~~*m 

~~~~~~$J]f~~~~-,~~~~~-* 

~~~nrfilf§~z-;:ftfi~~~~~f'Fmr .a~ 

~r~8m:&~lli:Jt.a~~tftjj)IJJ .~-~~r 

~~~~-*~~~nrfili2Si~Z -o 

3 im!Ent~ 

3.1 lli*&t4ic:l~~ 

~r±~-~~-*~~~.-Jg~&~±~± 
tftjj)IJJ ,1ql$1JS~~-tt~. ~SJJll:m~tt;;f:~'Ml~ 
~~1t.m~~&~moo~%.Jt:jql11iiJ±m±~Jt9=t 

rfit.~f*~if1(1t,x-t*m±m**~~~:ttii 

~~f*>'H'YYJj)IJJ*~~·~~>'r11J!tl:f~IJ!~m~t..%1Wi 
JtjJ(~~~jJ ~no ll'!lfl!'rflTh: 0 

#m-Jg~JtJi~~, ~~rsm~~ ~§:!it~ 

'lf~l£, ::t£~~M11J!tl&~fflili:~:tffft 2 * 15<1>'15.2 
m*.f***~%~riiiJiJT~o#mf****m 
7 ~7g,g~~ ~:tff ft% :r\, llP:tEJ§ 9=t 1irft5<:X:tff ft, 
m*r~.13!::flw 14#-17#~.13!:. rf{ijJliM:fL?tJJU~~ 

r " , , , r ,1111 

I I I I I II II J] 

1!113 9=t Ji!fff;$:9~ *WIt !!I 

1,*ffl~*?t*flll'!l::t£8ili:S~~~~lli: 
ft,~lj\jyljj)zjJ~qtfii1'!Ja-t&~~~~~~~jJ; 

2, f5J#mi~:rmJ:~ffijj)IJJ~*. ~f*>'r ** 
mflll'!l:tEMn~~.•~:tEI~:rmm~~~xmfl 

11'!1 '~!]\ 7 fi:J]fJ:~~ffijj)zjJfljt; 
3, f*>'r *r~ aru:Jt:flw 7 *4~-~~ ~ 

14#-17#~.13!:. t..%-m7lm>'r~JJ, ~&~Jt±tftjj)IJJ 
•J-I>.::;/1(. 
11\Jtlr-' 

4, f*>'r *:tE 9=t JtJt9=t ~~xm, :rtno 7 ±Jt 
Jt9=tr~ffijj)IJJ~-ll. t..%1Wi7 Jt9=tm~*~~~JJ, 
:ff~:!1M£illtlJ!=iM~f*Jf9=trfiE~~~Jt~o 

5,*fflrf{ijJliM:fL~~?tJJUWill'!l .:ff~15!11iiJ7 

f*>'rHfjj)ziJ*~:tE 160-2oomm:OO~ .~d;-7-f*>'r 

jyijj)zjJ fat 11'!11-~~ 0 

6,~~-f*>'r*~~~Will'!I~~JJ .Will'!l&~ 

*m~~fiJ .~~~*mm~fiJ, epmJE 7~fiJS¥= 
JJ~~, X~'J' 7 ffl1JO!i:lt o 

noll'!lfrl"Jl=i±•*•~oo~JJ~Jj)IJJx-tlt?tJJU 

:tmr~2~III 14-III 15JiJT~o 

~2 i.Jil~iitr,~*illtiii~~)l;J"~t~ 

Jfk~ r*Mj Mu K r*Mj Mu K 

(kN*m) (kN*m) :ti:1t*~ (kN*m) (kN*m) :ti:1t*~ 

!llfl&(tt 322426 341435 1.06 192618 218748 1.14 

:1JofSJFo 328675 384367 1.11 194651 269862 1.39 

1!114 :bnfi'!JJamAA~!.lllm:f:l-±t\l!.llZJJ 

(!lll[t]!UJJ.llljJ!gt)](iitttvl~ 100%) (.{ir: MPa) 
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oo ts tofi'!!Ja~A~t'5fFJYf9=tr~il*ffimrJJ 

(~{ft:MPa) 

it~ta*~~ =*fflf*>'~*xfW:f1f:bnl1l!E ,± 
1Yff1Yff~~oom:~*~~~JJ~:f1n 11llfr!~~Y 11%, 
JYff~r~~:bn ll'!ffr!:l:~:bn 3.2MPa fJ{]BimiJi**, ± 
f1fta~~iJ~~~~~~~;~I1l!EJYff~·*ey 

_t~ 9.7mm, xf~~3f M~~-=p a~:bn 11llfrr ±m 
miJ ey~y o.6MPa, ~%ctw ttl ±~~~r~5fn~ 
~3fMo 

3.2 •~*&micl~tif&flM&micJJHii 
1,_±~-~;fi~mf~[il]~~±~f§;fi[il]JY!J.M 

n~mr~fillmJJ&~~-.~~s~~!VimJJ 

5LE11rfJ{J1JJ~3f M, miJ~~¥!J*¥JJJ:, rm;ttllt~~~JJ it 
mll~*, ~~~-r-~~zjg~~gf!~3f M, wrn 
*i~OO~filJ~~B~$~*fflYM~~~~~ 

*~, f~*~ JgfJ{]~~*~* M, ~_t!K~R rM*fflllM 
R'ti:bnl1l!:1J~.*ffl~~{~*~ME!-tl~~~o 

2,xt-r-~~OO~fill~~.~~3fM1!100~*· 

±~~f§~rn-r-~fill!VimJJ~*~filln~•.~ 

~~~~*m~Mm.Mr~filJJY!miJ~*fJ{JIIM 

R·ti~nlnl~*.~1~~fJ{J1~filJJJ~mr .ill~~~ 

3fMfJ{]m•.~Y*fflllMRft~l1ll:1f~M~~~ 

z>r~, ttm~~~~~1r:1ffillttiJJ!tifJ{J~!f£t:tJf, ey ~ 
®¥!Jtw11ltl~~~~tz:~fJ{J~ffl 0 

. 16 . 

4 ~it 

1) tait ~ ~~:JG~ fR*X 14 , xf*lYff~Jir $1 Jt~ 
~~~ili~fJ{J~;fi~[il]~~--~;fi~[il]~~~J]! 

*i~filJ~~~m~~f§*fiYW~fJ{J#~~fR~ 

.btta, m 7'11Bf1f:bn 11'!1~1~1&11 0 #m m -r-m~tJT 
~~~fJ{J~#.m~tt~!VimJJ~*:tJf~~~w 

~fejfJ{J:fJn5.i, Jm':~ili~~{P-.(fJ{Jm~o 

2)xt-r-~1Yff~~~~, *ffl~tltfifJ{]f*>'~IYim 

n :tJf ~. IIP :lii¥!J Y ~~ ±mmn fJ{]~~*, x:lii¥!J y 
~~1Yff~r~&mni**~*~•n.m7'1~~ 
f1fm!:bn 11l111!f !£ ; 

3 )taitit~~fR, *ffl#xt·tifJ{JttiJJ!ti~*i!!X: 
~!fft{Jf~:bn 11'!11i!ffM!!~~~t£11ltl Y IB;tJf~~*-zv 
3f M, :lii¥!J T:bn 11'!1~~*0 

~~jc~ 

[ lJ*~H=.m~~~~rm~toffii-Ja:tt . .A~56mili~ 
*±,20 131f: 0 

[2J~f*'. f1i:~f*>'H':il!miiJ1t*· .A~?t:Jiili ~*±, 

20081f:o 
[ 3lf* 7Jt ,:XIJ !fU, § t;~. f*>'Ff:il!miJJ5!ltlz:9;E:W-&~fil'i 

ffil IR~fJrffiff~~lkWCMi-Ja:it. IWJJ~ .~ 28 ~~ 12 
M ,20111f:o 

[ 4 J#7Jt,:XrJ!fU. f*>'H'YimiJJ~ !W9;E:W-&~fil'ifi'!l JR~tr 
ffiff~~lkWCMiia:it. IWJJ~ .~ 29 ~~ 4M, 20121f:o 

[ 5 Hlf ~. Ji~IXJtlf!Jf1ff*>'FB!miJJ:bo fi'!l:klliit*1i*Jl, 
~11(3t:Jij(~:@!±~{iri~Jc,20131f:o 

IL 



_jl 

~tan B&:l:£raJai1= m 1' 1m 5taJ ±If!~ 
if<an &•~~*JT 

I:ft- 1
' ~ Ti I' if. it~ 2 ' J.!b lt$3

' '* Jf :7f 2
' ihl3!¥it\ 1i:t:~1P 

(1. 1*~361~!UtJ~tt.filf~Uffi:flm0WJ ,}#1510507; 2. $mEU::k$,}ffl510640; 3. -J;::l(:;k$,~l!f~l!f:li: 

710064) 

• l!:lf;:X~if6Jl:1fJ~Hl~JifFti~~~~fft.filf~~.*fflltia5HRjt~;fJ,~W,m'*~fi~.tifflii 

ffii.!~JWe)£·11:rt6r-ftli&t&~.ti~~~*~;fJH::~m'*t:!ili'Jo ~tt!W~~tf1t::llJiltti~~Ji!Etfil:BIZ 

;1J1i::k. fl~fft :il'!lC~tara~ o 

~-~, ~J;t±JJ:!I;~&fflll ;IJ!i.;IJ ;e~f£ ;~~U;IJ 

1 ~,-;; 

~#ftOO~~*~~~~ill~£~.~~~ 

•~-r~•~~~JJ--~:m,m~~~)Efitll!e.~r 

®I~~*~~-~~~o §~*~~~fi~ 
~~~~~~rr~~T~~JJ~~~oW~~~ 

~~rr·~H~~rL$~~~rr·~~.~~ 

ilt~Jt~~~mr~•~~~-JJ~ll~, ~Hm, -~ 
iJ{± ~ .Lt 20m, fi~ ~~*~.:f.J Dltl-~lk~IJ 500-

600kPa~~J!~;f:fT ,:tmllt~~~~~-JJ ,-!it 
~~.IXL1t± --~MPtt'ft~f[)ft~~lkJIJ, ~1it'AW~:i£ 

fi~*~.Ltmoo~~~±~~~~~~~~~ 

~~ut:fT~£11111i'il 'li!.at~~fiB&~ili~:J&£.!3 

£illllirriir-f*~lP~Jt 0 

< *B&tff?ijjf!£.!3 £lilll~rr~m>rrc n63-

2oo7 ~J£(19m 3.3.1 *, j&£Jl(.~JJ (19~-.llil~ • 
1EE~jjf!£Jl(.~JJ~ilfM [t~ l ~ifi!J o llt*:lt:t!~ 

~x~~~~~~.~~fflrfi~£lillloW?i~ 

£lilll~r=rta~n~~ .-flil~J;l±~ti~~*•n 

;JI~~~Il*~1W!ttrfFffl 0 tE}*~fi?fiiJ~?m'ft-R 

rr~~~~fir~m~~.wr§oo~~**~ 

x~~m~~~~~~•tFmrtiM£~*•n 

~•)Ett(t9•fi•.~~*m=•~~~~ 
ABAQUS :ill:fifi{K?j-fi o VJ r :h~~·[f{£ff)ffij~ 
1l'tiJo 

2 ~~n~~~~~~~~~~~~~m 
!M=¥-E~*Ji 

2.1 it.#B 
~§~~~*~-~~ill?fii1-Rrr~~~~1t 

fi~~.±~~m~~fi~~r~~~~?fiil~Jt 

~.&i&~~#~i§ffl!J~~*•n~~)Ett~~n~ 

ff~~~o~m•m1t~~~~~~±~~m7 

.fHil§ .JJ~ri~lm~~ 3 ~~~, ~~~~~lillllP 

ii£~~JJ;m$if1J FuJ. El3 r••ll5ll1M ·*x-&JtJ lli 
ji~fj~~JJ1ttlf'J#~o 

B:fli~~~rr~lt~:i§ffl!I~~~6.om,~~ 

s.om, ~rrf&OOOO:ilnOO 1 NrlR 0 

:t&~*#±~~~y~~j{f!~~-!ij{f!~2 

~:~&~*ftj:. rrllt:5t~~~mz~~~±.l*~~t:iln 

r: (l)tltM:t&~:~~*-·h~*~ilfM [t~ol= 
280 kPa, ~ JtJJ c=20 kPa, Pi •• 1ft fP =25., ::# .llil T 
*~ EI ~±m 2, i!mtt~~~±; (2)-.li:J&~: 

j{f!~*·1J~*~ilf{K lt~ol=150 kPa,~l{jJ c=16 

kPa, Ps-*•fft fP =1s· .~.l.&r*:!Ji § ff1±m 11-3_ 

ly,i!l!lltt~~~±; 

~m~±~~:rrllt:?t~~m~Bm~±~ 

~~20.0m0 

• 17 • 
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2.2 i.tJJtE~~jt*fi 

2.2.1 J.t£ ~14- :h ~if.±..~ 
( 1 )±f*{iil$ 
m~~oo *~-'!£ fi1J fiil$(u3 )1t1-taa~lk±f* 

Jk ¥-ml$ < u2) ?t if!l:!lo m 2 fll m 3 FJrJR o 

:~t.--/-··-~--·-
64-eo .lo _Jo 0 ~ k ~ 

li'l!'l'·~·t.ii'I:!Jllr (m) 

1113 ± f*JJ< 1Jl-1ft# ( U2) :7t 111 ~ 1!1 

~ti-tt•~-tiU~WITm:if~~m~m~ s.6 
em,~~~~~009=t•L'm~{l[~6.3 em,~~m~ 

~~~fiiJffilJ~~~~fii:if~W**'~~~% 
mt~J£Ef9~~, tz:{ti9~:$J?m~, tmwnmfll~~~~ 

a9m~&~"J~ 0.7emo 
±f*Et9fi**¥-ml$~{±:~~~~•~~ 

5tt,JI:*7j(¥-{izl$~9.168 mmo 
(2)~WITJJ!±ffiJ 

~WITfiiJffi*±ffiJ~ 528.2kPa, ~JJ!¥-±5] 
±ffiJ ~ 483.9 kPa, ~~~~5tt±ffjJ{l[~ 
364.8kPa,9!U~WT'W!~~ma9~WITfi1f~J1Jc**~~ 

1.33o 
(3 )~Wll~~1t% 
-tt•Fff~-t~wn~~Jk ¥-fiil$?tif!l:!lo m 4 FffJR o 

3 

U,U2 .J.. 
+3.228e-03 
+2.421e-03 
+1.614e-03 
+8.071e-04 l
!:m~:g§ , , 

~s:0675le8-014° 
-1.614e-03 
-2.42 1e-03 
-3.22Se-03 
-4.035e-03 
-4.842e-03 

1114 ~Jll§ifnj ga~Jj( 1Jl-1ft# U2 :7t 111 ~ 1!1 

~rFnJ 9=ti'BJfi*1£[il]fiif$~ 2.437 em, ~{IJ!tlm 
~{1[~7.73 mm,~WIT~~m~&~ 1.664 emo Mr 
rFnJ Ef{]Jj( ¥-fizf$!gt;j\ 'it* {I[~ 4.842 mmo 

( 4 )~J£·11:?ttff 
~~~m~~*fi~J£tt?ttff,WM~WIT9=t 

. 18 . 

.~Jf~168M 

•L'{iiJf;fjUtJTOOEI9~5£1(~*fi~ 2.86, ~~~~ 
;ftltJT[tiEf{j~}£1(~*~~ 2.04o 
(5);1ft~JJ?ttff 

~~ft~Et9~WIT£~±1*Et9P~aa~~ms 

FJfJRo 
P(kPa) P(kPa) 

0 100 200 300 400 500 600 0 500 1000 1500 2000 
0 0 • .. 

\ 
1 \ 

\ "\ 10 

~ \ ~ 15 
\ 

~ 3 "\ 
\ 20 

\ 25 

(a):fJO~fFffliDI (b )1J0~1'Ffflr 
Ills 1Jo~IDJJ§~WTJJt\i$9='•t:.'wJI:I&£±f**OOffiiJ 

5fnm~**CP-S)HB~ 

?ttff~£±~~wnfll~~fi1f~~mra9*~ 

JJ*f·[1:,~~~~~W9=t•L',~5ttfi1J~l311Il$21'BJ 

£#~~·11:~*, iJi~JH-tf!£±5tt-T5¥-·11:M-~, ~£ 

5tt-T1(~~~' 

~MrWITfii:if, 1Jo~~1Jo Et9ffiJ, ~*~£±Et9 
ffiJ, 1riU~£±f*tz:{t~·I1:JlliHilWt~~, Wt1r!-tf! 
£tz:{±:M*Et9m~t,~W~~~£±Ef9;1ft~JJ 

*fUf{l[o 
~P-s aa~m ~~te, ±f*Et9ffJJml$aa~ 

~~~~~·[1:*f•[1:' fi:ffi~Jl~Et91JJ.~ 'mf[fffi1f~Ef{j~ 

11o, ml$~W~1Jo, 1£1.± f*~it£~/F~ tz:{tmf*~ tn 
~~,!-tf!£±1*5tt-T~5£~~' 

~••ma9~*'~waa9I~m~~~m~ 
20 em,~OO 6 Et9 P-S aa~_t%~ ,20em:X>fma9ff 
JJ{l[~ 1601.76 kPa,~~JMm1~IE0s:t:Fff~-ia9~if 
jf(~jJ{~lE{i[~978.25 kPa,Fff~ ,~Jffl~£tJL~ 

~11J!J~it, ~WIT~£5tt-T~l£~~0 

2.2.2 J.t£ ~14-:h--At.±.~ 
( 1 )±f*{iil$ 
~WIT{iiJf~~m~m~ 8.14em, ~~~~~ 

1ti9=t•L'm~m~ 9.22 em, ~1fnJJJ!fll~~~~Et9m 
~£~1.08 emo 

±f*Et9fi*ml$~{±:~~~~•~~5tt,fi 

*'j(¥-{izl$~ 1.776 emo 



_j I 

(2)MJWITDi±ffiJ 
MJWITmii:M:*±ffi.JJ -Jg 516.4kPa, MIDif:MJ 

±ffi.JJ{l[-Jg, -~li\!~5£ta9±ffi.JJ{l[-Jg 364.4 kPa, 
{ilf~7Vc**fl-Jg 1.31 0 

C3)MJWIT~¥Jm~~lllln 

MJWIT 9=t$:M:*m~4.704 em, M11J!tltJC~{l[-Jg 
1.022 em, MIWIT~#Jm~~-Jg 3.682 cmo ~WIT a97]( 
.1Jl-{.ft~t3'UJ\, :M:*{l[-Jg 3.025 mmo 

( 4 )~~·~?tfH 
MIWITmiittltJTOOa9~~:ti:~*~-Jg 1.95,

;l!ili\! ~ltJT 00 a9~~:ti:~*fl-Jg 1.48 0 

(5):!:tf!~;ijk~jJ 

-f.N:li\!~~$9=t'L'i~~5tt:!:tl!~±f*a9 P-S !HJ~ 
~*-Jg~·~, :!:11!~±5tt-r~•·~.1Jl-~lm'~; ~WIT~$ 

9=t ,r_, i~~5lt:!:tl!~± f*a9 P-S !HJ~i:II.~* jg~·~~ 
1lE, :!:11!~±5ttr~l!i·~f~lm'~o 

:ft:bO~WIT11lif.!!£fn]ffi.jJ ,P-S~IHJ~_¥~~~~ 

·~~·~, fit:ffi'!JH~.a91ijg, :!:11!~±1*a9~$~J:\-Jg 

ftU$J8"W~$ ':!:tf!~:;f~ tz:~±J~f*J8"W~$' :1:11!~ 

±1*~~5ttr~~~~, tl(M!WITIJfftJC~ 20cm ~ 
ttl , P-S !HJ ~ tJL ~ 20cm ::Xf JJli a9 ffi. jJ {I[ jg 1146.7 
kPa,tl(~J1!.1i11~iE0J:\lt·q~~Ja9:!:11!~~ilf;ijk~jJ 

{~i£{1[-Jg 848.25 kPa, IE! .lit, tl(.~~:!:tl!~m~~11J1Jilit 
it, MIWIT:!:t1!~5ttr~~~~ o 

3 :if' jql ~f£ .. :if' jql :tl jij jjj§ ~ ¥ Jt£ ~ jJ &if< 
iJ;jJ~*fi 

mroo::xtr 6m~1£MIWIT 20m:l;ll{i!lfia9:;f!PJ:!:tf!19i 
·rw f£:lt!Jr T ?t fH • -roo::xt :;f FPJ :l;ll{i!lfi • :;f FPJ ~1£ a9Mr 
WIT~Blt.?tfH,M!WIT~B!~a9~~~~~m~ 

~1WOOa9lt-~IPJ.*X~Jittt~iliM!WIT~~a9 
JJlljJ~;ijk~jJlf.•l'fji£o 

3.1 ~16J~q£,~16J:tl~5m5~~HJT 

2m,4m, 6m~1£:;f IPJ:I;ll{i!lfj, :;f IPJ:!:tf!19J:•Ifi£M! 
WIT~~llliJJ~li\!~5tt:!:tl!~llliJJa9?tfHMi£~-1 

JYfJKo 

;&1 ~Jiffi tJ )[.~,;& 

~R!f~Lo(m) HIB :tt!!~~f4 -Um:Ef7J (kPa) 

-JIJl!: 307.8 
2.0 4.35 

Wf 321.6 

-JIJl!: 383.6 
4.0 3.52 

Wf 393.1 

-JIJl!: 518.6 
6.0 3.59 

Wf 525.4 

JA_t. PI~ ili :!:tf!~·lf i5l~:tlf, $!WIT~~ a9 JJli 
jJ ~-f,N:li\!~5£t:l:tf!~a9JJlljJ lt{i[~*o 

tl(.~<-0-lil!#f~:!:tl!~~~~lflili(itm1i1)JTG 

D63-2007 a9 :1:11! ~ l4k ~ jJ 1~ iE 0 J:\ 

OO~~JtEEKfJ(kPa) fK7J~(kPa) EKfJ tf: 

350.7 42.9 1.14 

377.2 55.6 1.17 

417.0 33.3 1.09 

442.2 49.2 1.13 

562.9 44.3 1.09 

595.2 69.9 1.13 

[JJ= [Jao ]+klrl (b- 2) + k2r2(h-3) , -eyq~~j_t~~ 

~~#r:!:ti!~~W74k~JJa9GiE{l[,~~~-~ 

;&2 ii95~~JiffitJ ~1lllm7f<nnf!JlE"OOjtif tt;& 

~R!f~Lo(m) HIB 11!!~9kf4 

-JIJl!: 350.7 560.4 615.8 
2.0 4.35 

Wf 377.2 690.4 770.2 

-JIJl!: 417.0 685.8 765.4 
4.0 3.52 

Wf 442.2 815.8 893.7 

-JIJl!: 562.9 902.4 1028.1 
6.0 3.59 

Wf 595.2 1032.4 1183.5 

. 19 . 
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hA.L~fPJ~l±\, M7fi!J£~BiJJ ~it~ga*;MJ 

-~~•m•~*~~~~ww~•h•~m. 
1k 9=' fitJ at~J l±\ Txt m ~:1:!1!£m~m~ 20cm at,£ 
~ffih ~tt~ga* .hA1k9='rtr ~~ l±l. xtm. ~:1:!1!£ 
m~~ 20cm at' £~ffih ~it~m:MJ::k~~~mf~ 

~-0 

3.2 4m~~~~tl~5i515J~Hfi 

xt~IPJ-#Il!H2M7fil1/FIPJ:Il~~H~a$~ 

~~~mrooH~~it, l'ffluHr?tt!T o riD~ 4m~ 

wliM~~JuHrH~?ttR o 

M7fi!J£~ffihH~ga*yL~-:tm1k3 ~l.K, l3~~ 

m:0~Wif~•hf~~-~xttt:tm1k4~7Ko 

~3 ~Jilli tJ 5U~-~ 

OO]]!;Ij{±~ TH(m) H/B :li!!~~{lj: -~JmmEK:fJ (kPa) OOifilJ~~EK:fJ(kPa) EK:fJ~(kPa) EK:fJt~ 

-~ 247.5 
8.0 2.19 

~ 257.6 

-~ 315.3 
12.0 2.87 

~ 328.4 

-~ 383.6 
16.0 3.52 

~ 393.1 

00J]!;Ij{±jWj TH 
H/B :li!!~~{lj: ?mifill~~ffjJ (kPa) 

(m) 

-~ 230.3 
8.0 2.19 

~ 269.2 

-~ 323.2 
12.0 2.87 

~ 357.4 

-~ 417.0 
16.0 3.52 

~ 442.2 

hA1k3 ~7lk4 ~it~ga*-ey~~l±\ ,:;ffit]:fl~ 
~~7fil1£~:1:!!!ml:'ltrej@!1lf,£~~m.hl3-~Jm 

~~:1:!!!£~mh ttmj@!::k;~7fil1£~ffih~tt~ 

ga*:MJW'J'~~~m:f~~0~~~-'~Wif~·hf~ 
~-, xtm~:l:!!!£m~~ 20cm at, £~ffih ~it 
~-:MJ::k~~~m:f~~-0 

4 ~it 

*x*m~m?ttRn~.?ttRT~:Ilnim~ 

M7fi!J:I:!!!~~~-h~ft~8~ft~/FIPJ~7fi!J~ 

~~M~~±~~~::f!PJ:I:!!!~~#r:l:!!!~~ffih 

?t::tff~~•h ~•~·!i~~nflill29~, m~~-'JIJ~r 

±Wgai~: 

( 1 )Mf7fi!J~~ffih::k~-~Jm~.:l:!!!~±5.i~ 

j@!~. Mr~PJ~~&h l3-~Jm~ffih ~ ttmj@!*. 
~/FIPJ~:I:!!!~~#~M~~±~~Mi5lr.~7fi!J 

£~ffih:MJ,Jvram:Wif7Jt~hf~lEm; 

C2)::t£M7fil1~Jm~m•f'Fmr. ~7fil1~ P-s aa 

. 20. 

230.3 -17.2 0.93 

269.2 11.6 1.04 

323.2 7.8 1.02 

357.4 29.0 1.09 

417.0 33.3 1.09 

442.2 49.2 1.13 

J;Jil.m:05t*~iJ~lE{ll x-tJ.lilm!*20cm:!i!!~*~ 
(kPa) jJ (kPa) 

450.675 

580.675 

571.8 

701.8 

685.8 

815.8 

476.4 

621.5 

615.8 

780.2 

770.3 

895.8 

t%£*__t~::t£1it%1m'~.:l:!!!£±1*£*~~5$•11: 

V.ii~~ ':1:!!!£~~g(~~~ ':1:!1!£~~-hl!:ff 

tihrtrti':; 
C3 )~::kMr~PJm•. ~~-'t5t;;cm~~7fil1£~:1:!!! 

£±P-S!HJt%.~/FIPJ~:I:!!!£~{lj:~Mf~:fl±~ 

~·lfi5lr .:1:!1!£±1*~ P-s aat%:MJ~Jm~~pt%·11: 
~ft.:l:!!!~±~·$%~~-~~~--~·$ 

m~.:I:!I!£Ww~•hm~m~~7fil1ga~ftW~ 

m~1t%-*~11f!J; 

C 4) ~ M7fi!J:I:!!!£IJ§"VC~/f ::k~ 20cm ~~11f!J 
~f4.~/FIPJ~:I:!!!£~f4~M~:Il±~~·!frer. 

~m~~~~:l:!!!£~•hwWm:MJ::k~am:0~ 

-~-; 
(5)~:1:!!!£±mt~{lj:jlf~-~±mt~flj:at ,7( 

-:1:!1!~8-~Mr~PJ:I:!!!~~-h~W*,::km:OO• 

~~*m~~:l:!l!£~~,~~~~~~nlmmM 

Wi1:1:!!!£l3£~~HM~~~~~~o 

IL 
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~19J:*t!i±W-00fll!7*~6-9m,~~~W-OOPJ~~H~ 

~m~oo. K2+4ss - K2+52s LI:.l3t:li1•PJm__l::ij@m 
~~~mJ:;tt!i±W-OOfll!f*~ sm, PJ~~~m:tEm~ 
OOo 

Jj;~,K2+350- K2+45om•:li!!T7l<fir-T*OO 
~ili~~ ·*oom-T:li!!T*~~1t*m .±~$3t~ 
f~~·**:l:$3t~.~PJ~~HtE~rf:tEm~OOo 
3.3 ±t!!~ifl31l~j9!1Jjj.l(JIHHJT 

;;$:7k!JJ~;fJllt:ll!!~fir# JKriiJ!U.~ 41'-WTOO, ?tJJIJ 
fir-TK2+380"K2+410"K2+435"K2+470,ilia·$i!J~ 

)tjJIJ~Li:5m"Li:20m"Li:35mo JKri!J!U~*:!mT: 
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2016&f. 
8Ji10EI 

!'Bii-rx1t :G:lli-iXJJ<-'F 1t1t:lt$ JHt7J<-'Fwl$ :G:lli-rxm m~:It* ~n-m~ 
1tii:Cmm) wl$.9C:it:(mm) (mrn/d) .9C:it:(mm) ~:it:(mm) (mrn/d) :it:(mm) 

t:.x t:. Y 

380-1 -0.1 -0.1 

380-2 -0.3 -0.5 

380-3 

410-1 

-0.7 0.7 

-0.2 -0.2 

410-2 -0.3 0.3 

410-3 

435-1 

-0.2 -0.2 

0.1 -0.3 

435-2 -0.1 -0.1 

435-3 0 0.2 

470-1 -0.1 -0.3 

470-2 -0.6 0.6 

470-3 -0.4 -0.3 

t:.z 

0.1 

0.6 

0.3 

0.4 

0.3 

-0.3 

0.2 

0.2 

0.3 

0.9 

0.5 

t:.ZID 

0.2 

0.24 

0.29 

0.25 

0.25 

0.24 

0.22 

0.21 

0.21 

0.23 

0.28 

0.28 

JKr?9!tlga*~lR* JilmttH~J./< 1fm$5fm:J:tlE 
'J', ::ft~i*$'J', Jt9=' ,¢.( 380-3 ~Ht7.K 1Jl-{il$5t1t 
j;7.8mm,Ur$J*$j;0.29mm/d;~1[{1l$::ft{ttlE 

-j(j; ,¢.( 410-2, m~:J:j;-5.6mm, m~it$j;-
0.21mrnldo ga-ft § 1W JKrrufdJ~?tfffW:Jil:Wt6lt -TfU 
B>t~JE~~Wt1!f6lt-T!li79J~~ 0 

3.4 ~~-f.li:3.1Kijy!Jj 

*~~~~~~~~~m~~~T~~m$ 

JKr?9!tl ~ , Jtf*fil~:tm-v-moo< oo 1) NrlR, Jtf* JKrru 
,QX;*?tfff:tmr o 
3 .4.1 K2+ 3 80 ~ di7 Ji1 )~1] ffi()ft 

!Hi JKrru ,QX;* , JKrru cx38o-3 ~tl ~~ 4.5m 
6£t:ff~~::ft.tl~4.5m6£tj;Ji~~IVJ:~±,ga-ftffi" 

mt·I1:IVJ: ,4.5m6£t7gffi"19JWm~; rm.!Krru cx380-4~ 
4.7m 6£t:ff~Jj'l;t§j~, tl~4.7m 6£tj;Ji~~ !Vt*li 
±, .!Kr?9!tl CX380-4tt Jlr f*jj rPJ ~ 6m 6£t:ff~~!.f, 
Nf l~UlWT 4.1 m 6£tj; ffi"Wtffi"19Jt\LJIJ ~ ~ 1¥.1 ffi-791 00 o 
ga-ftiftij~" $,!i~l)t ~~til$ .!Kr?9!tl,QX;* '~J£~00 1 
I¥Jffi"791Wm~:tmoo 3o 
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IZ 

5.3 

6.6 

7.8 

6.8 

6.8 

6.6 

5.9 

5.6 

5.8 

6.1 

7.5 

7.6 

t:.h 

-0.3 

-0.2 

-0.2 

0.3 

0.3 

-0.3 

-0.1 

-0.1 

-0.3 

-0.2 

-0.1 

-0.3 

0 5 10 15 

t:.h!D 

-0.17 

-0.19 

-0.19 

-0.16 

-0.21 

-0.17 

-0.17 

-0.18 

-0.2 

-0.19 

-0.2 

-0.19 

o ,.-~-~--

-4.5 

-5.1 

-5.2 

-4.4 

-5.6 

-4.5 

-4.5 

-4.2 ~:lt±f'IW. 

-5.4 

-5.2 

-5.4 

-5 

1112 (a)Ml:W!r]CX380-32 1112 (b)Ml:W!r]CX380-42 

nlt* 00 nlt* 00 
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3.4.2 K2+41o ~ooJ~a~.wuA*-
~1i11~J9!tlmt*, J:Kri9!tl CX410-1 E8 -T~:Li~~ 

~g~zJ5ut:1-TT &ff,~%aa~mJ~/F~~ ,~rm 

m~~m~±:LiL~~~~~~moomi~~~ 

:LiJJi~'-1 10m;l:Kri9!tl cx410-3 ~%aa~mJ~/F~~, 
~rmm~~m~~~*,mm~~~~~~±~ 

00 ~m~OO{iLI, ffi!Y* 9n; l:Kri9!tl CX410-4:(£ffi!Y*~ 
11m 6ttif:f£~~, -tfL~mm~~f/r:t~ ~*~ ±Er{]?t 
~ oo m n , i*J:Kri9!u J~ tt w «s: * JJ~J&*~g~ , iJt ~ 
11m6tt~m:f:Em~OO{iLio ~irlJWJ~"~~~Y* 

.&1il~ J:Kri9!tl~*, ~~wroo 2 a{Jm~oo~m:f:Em~ 
00 llii:!m 00 5o 

(a) CX410-4J~ (b)CX410-3J~ (c)CX410-4J~ 

1114 JKr~tl(a)CX410-4J~, (b)CX410-3,~ ,(c)CX410-4 

.~Jilt:~OO 

111s K2+41 o ~ oom oo 1il:I':OO 

3.4.3 K2+48o ~ooJ~a~.wuA*-
~iil:Krr9!tl~*, l:Krr9!tl CX480-2 :(£:1;1~ 5.4m NP 

mm~~*~±~~JxtJt~oo.mmJ~ ;l:Krr9!tl cx4so-
3:f:Effi!Y*4.om6tt.mmJ~0 ~fMiJWJ~K2+455 .... K2+ 
5~~m~•*oo*.m~~Er{]~~~m~Er{]~~, 

~J:Krrum~~~m:f:Em~OOB{]&~o~ir~~" 

~~~~.&fil~J:Krr9!tl~*'~~WToo3 Er{]m:f:Em~ 

00 llii:!m 00 1 o 

9 13 , ; 21 25 

(a)CX480-2,~ (b)CX480-3 .~ 

1116 JKr~tl (a) CX480-2 .~, (b) CX480-3 .~Jilt* 00 

*)CJi:i:f~#:1f1!8{]~~:5c~ir '1[*§ E!JiiE' 1& 
~Er{]~~Tm•ft~"m~oo~m:f:Em~ooB{]m 

I, ~m•I?Jir€111:1~ T~~:5cB{]:t-t!!~1&fM, 1~ tB ~ r 
~l~~@i)(o 

1"m•~2.:11T m~J1t~6ttrit, K2+35o .... K2+ 
450~-6tt-TWB'f~~~~, 6tt-Tm~!kl~~%~ 

J¥!9=' ,{EJ.~#1tm~~~;K2+455 .... K2+525~m 
~-6tt-TWB'f~~~~o 

2" K2+ 35o .... K2+45o ~m~•m~ oo ~ mm 
£.i~m~f/q~ ~*~ ±~ 00, ffi!Y*~ 6 .... 9m, K2+ 
455 .... K2+525 ~m~•mm £.i~m~f.Q~ ~*~ ± 
~ OOffi!~~{J 5m, mt~~m:f:Erf~OO o 

Jj )'r, K2+ 350 .... K2+450 m•J& r 7j( {il -T:E" 00 
mntlt~ , * oo E8 -TJ& r 71< a{]tFX 1-tfF m , ± i*$3t~ 
fttFX, ~7KI$3t ~ , 7'1 mf3~if1£ B{]m1£rt;JJ oo o 

3" ~ m m • 't1: ~ ~ m ~ oo fir I @iJt K2 + 

35o .... K2+45oC~fff!u) ±m•«s:~m*m~~ffi!A 
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:ctfJLfff;flt+Btff.+lil'i~~£;jHtr€tm!.:1Jr!; K2+450-
K2+525(:ie19Jtl)§f!l[B:ffY':I.:~~~~'*fflfl~ 

xt :ltimt:lZ!:~:bo [1ltl 5ttm!. , #:lZ!:~ ~~ .!Kr~ , :!m:ff 5f1~ 
-N;t:JHi .!Kr~tl nlt:*:lt!:1-T#I J.lll5ttm!.; jt~ 1m f!i~~:bo 
5JX!t~tl ,Jl{r~tl 0 
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~m0i&i&~11t~Pl~,)~JI~Jf~~~W!U 

m:Mi!~*fi 
rsili~# 

<1*~~561I~l1Hi~~~Jl0i"' .lfN 511400) 

:Iii ~=ir~0R4tJti:f&:tf:f&:1t%flt~~:*.~Piitl~fr0R4t:fi$1C~o JI:Ct~:%;!!)1]1!t,~il-~:%1t%'1WR.x>ttf:f&: 

B<J I~:!i!!JJ! ~f4:ili:B T ?HJT; J!4ftt:f&:Jti:f&::JGIJ %7-J-=: 1'-?t IR , X>t~tf:f&:?t IR B<Jtf~ lti ~.&~~·~:ili:B?ttfi, i-'f#i 
~* IR B<J:tc~ o *ti~?t IR1t%!f,f®: , x>t~tt:r&:?t IR**~ fill ~ra»n lmfi!!ftif[, t~l±l ;fiHc.!Kl:W!tl@i)(, rtJ 7-1 '* !§ 

~~~~M~~~m:r&:ram~~~~o 

*fitWJ, ~~0R4t;tt:r&:nJ(;f51 ;~~·~?ttfi;ram;JKJ:~ 

1 I~IV~ 

~~ii0N!N!!IJft~ttE20141:f.5 Ji 23 EI 1¥1:1! 
~~*~m§3~~nJti~lli~*~,Jti~oo~® 

~ftU~fff:ll, ~Jt0N!:t:l~iN!IDftU~~®1e% .Jft 
~_tnillf*lliml T *~,ma, g ~ill~ffii~fff 
:fl' lli~ffj~~·[f, Bfe;Jk~J~':f0N!h$:t(3to 

2 ffi'tlti,¥!t!!Mi:~H4: 

2.1 j:tgfl#m~ 

fff~ JR 1M~ t* rPJ 1¥1 fL]! illl¥i w ~~ JPj( ' 3Jl-)]f.: 
Ei ill IR 1¥1 i:UiJIMW o Ji!!~-:7GJM#J:li!~tli!1Uii%Uil! 
~.Df.:illi* g ~ill~£_t~r!l. illf*_t$ill~jj 
3o- 52°. 9='r~ill~J!'-f.N:j} 15- 3oo .ffii~:ff~ 
~.~Jt0N!~~~nN!£1¥1%A~illf*~~~ 

if, 0-N!/E rPJ Ej ill Mc/E rPJ £:2Js:3jl-q-j, M!I*~Jtl~ 
25-42°; illlmill*~~ 195.5m, Jft~W~t-flJ!U 9=':1@ 
~PJWjj:Ji{~~, illf*ffixf~~~ 120mo 
2.2 j:tgJl¥!1~ 

IR~#J:li! ~ ~ rP1 #J:li!f* **W rP1 ff•l1:$f~jj 
±, ;ft?'Xjj!JT*I#J:li!f**~t* IPJfftH·I1:~~0 
_±~I$T~:f]F1 ~F2o F1 I$T~I$T~OO£~!ltJt~, 
tr" ~ jJ 350° - 10° L30° - 85° , 1Ut U$ 1jf ~ J!'- f.& 
lOrn- 20m,Ji!!~~ff§ ,%,GitU$~*, JtJll!{t,@ 

ftl!ijB.o F2Jtlf~~~OOP§B.tlt~.$f~1Ut~m'~ 
J!'-f.N:2m- 5mo i*Wf~j)ff•l1:1tJT~.JMr~tWIPJ 
#J:li!11f 0 
2.3 ii!!m*'ti 

fff~JR~~t~Ji!!~:ff~ll!I* ( Q) ,~ft*_t~ 

~;.y~m_(D3m) ,~ft*_t~:X-TIIIt~ll(D3,) o ~ll!I 
*±~jj·~~±~ft~~±.~ft*_t~--T 
~m (D3m) *'11:jj JJr *~~milt9*, ~ft*_t~:X 
-=fJI!t~ll ( D3,) j}*Jll!* o 

2.4 Jj<Jtj:tgJl~1tt 

fff~IRJI!! r 1J< m ?tj]~ ll!I *~¥ktt5c:lt~~1t 
rmtJJ<,£*~rmtJJ<,*m~rmtJJ<o ll<:S:*'J\~~rmt 

2t~~1tlk*il1ett~ninJ, *~~*~±~ jj*Ef. 
~7J<r~*~~o 

3 ffi'ttt~~%fiE 

i*fff~f*ti:-flJ!U~:ff i!ijB.:J!:m-·11:~~, :t:t-flJ!U*~ 

i!ijB.1e%~~o g~ift111!t, ff!~.~,f*~ntnJm:lil*W* 

~ 500m, l¥i~t*~ 300m; illTmifl*~~~ 200m, 9=' 
:l@#fit~$~80m,ffixt~~~ 120mo 

•mJm&iftl11!t.fff~~%!31Ut$M~±~~ 

r~Nr~: 

1t%:!i!!~ ${\l 1t%!f,f@: *E: 
:r&:meA.ll~, ~r ~t'i:lf/.fB<Jx 

K8+180- =~:f&:~ili ~~§!Jf%1f~. fl,#*l±l~ 
K8+230 tff*J!16 _ Sm Iii:® 

K8+23o- =~:r&:mw :r&:m~~.ttf*J!J Jti~m-r=~ 
K8+280 ~:ll( 8- 11m :f&:B<JJti:;$1JZ-~ 

-~:f&::f&:ltiJ:Yiill 
K8+280- _ -~:~&: j]fil'j~~~.-~ Jti:;$N4fffl'fij]$ 
K8+460 ,_ Jii:f&:1jl-~~Jk~,& i±l~lii:® 

-=~:r&:Bl±l~~!lt 

KS+450 rp O%tff~ f$~!il~Ur2- 3cm 
t1f 
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4 1~t&:mz~~~m:6m 

~m~~~m~~~~~.~~§~~~m 

:l:i, ~nfi!J0~:*~g;g o trx>t~~·lft£, Jtii:JJ 1k 
~m~7~~~~~~I~.A~~~-~~~ 

ma:tmr: 
( 1 )~)j!pliff, ffl:fjc~:Xf K8+ 160- K8+420~ 

tt~m liff .liff~Wi.ll3- 6m, ~ 11:1t~:itt-zv~ 
H/ko 

(2)~00~71<, x-t-,=,-=:#&~~OO*ffl*3~ 

mt-!-::tff:itt1-T~~, ~l!:l®JJ<r~~~~P-1 .~1Jo~ 

~!l!:lt~~ff£±~JJ~~~.1!1!1t~:itt-zv~1to 

(3 )~~fir~ JKr~tl, x>t~~:itt1-T 7 :l:t!!~~f*$ 
fir~ JKr~tl, * JJ.atxf9=t)g 9=ttff:itt1-T1t~ JKr~tl, fJfOJE 
~:a~m;~Joof*ll. ~uitJT±m:JJfill. J£:1t?tf1Ti-¥1fr 
~~~~JE~j\t£o 

c 4) ttffl ~~, x>t~ ~ _t e. t~~ mt ~ ~~, m 
~±:ittfi~~*~~.~l!::!:t!!~*~r~:itf:A~ 
~.1JOJ@J~~1t~o 

5 j~tBzf.OC~.&~~·!i~'JT 

5.1 jff ±}ff,ijt ~ ~ *fi 
~:~~m~~·v.£~*f{IE~ilim1t~±~*f.~-ar 

}j4fm~~J£·v.£~~nfi!If51~:ttl?t~P-J:frf51~~~~$ 

E51~m~oP-l:frE51~~m~g~m:l:t!!~~~lk§ 

!t*f£~~.±~1Q.mm~g~:J:t!!~¥J:!i!,:l:t!!~:l:t!! 

~~~~m~~~~¥J~~~lk~~tt~~~w 

ll~ ;~~:tEE51~±~~:k9:~7klkA~IWf.S;IJ~o 

5.1.1 ~~llSl-t 

~m~:l:t!!~A~ ~:tlf~JkmtrC~A~:I:t!!~~ 

ftf:, m~ftr~~f*ti:~~, ~m~~f~7m~rlfu~ 
00, ~m~5t~~$~f~7£litfl~f4o 

±~:l:t!!~ ~~JXl1t~Ht9 ~~:5 ,Y{~Jir :5, Jt: 
~·v.£~~!@(. :i!IIJJ<~ JW~!IJ(-ft. ~ r:~•m; :r~~ 

~f*)!J 'mtfJt±~ ~li$:5:fjct~~~~·v.£± '~¥J~¥t 

fi, *li·v.£±:R~*7k:lt~Wi, HA~~JWJ*·v.£, J/iJk 
JWJ*.JmJJ<-Tgm .~JWJ**f·v.£~~~m;JJ~*~E51 
~; 1Jo_tm~g~ItJT~~~~~, ~mt:km:oo~ 

$1{ro 
5.1.2 4h~M;ff;J 

m~~~~~~~~_t$~*li¥~~±,li¥ 

0 34 0 

~±JJ.li¥:fjc~±.Jt:r~ffi~JXl1tJJr:5¥Jmt~m 

*~00 .~~~~:fr7kmt:A~§~!@(1-t.JJ~5£Jl 

~~.r:~1t~~$o*fJE~:5ftm~~m~1t 

~~JE 7~fU ~~~£litfl~f4o 

5.1.3 k~~f:f:i 

ii~~•m.5, rnr~mA~.m~~P-J:I:t!!r 

*&m~*IWi.tfi!m~~P-J~•*ffJJ•~* 
rw; , m~± ~ ffi ri-E!Jk rm£.ll~1Jo , !11Jo 7 ~ ~{iij' 
a.~~~*A~~fi!:E±~~*§jJ~~.ll~ 

ff£, ~fUrm~~~JEo 
5.1.4 A.J... :n;#] 

~~~~~~~~lk~~#~*~ffl*A~ 
~, :x-tm~gjif!~~mr:~ 7~*~~$, ~ff£ 7 
~~m~~nJJ~~-~J£ft.~~7:k'=C~m 

~A~~Jl~A~:It.~~~~-~~JEft~~ 

$~JEft~r:~7-JE~~~~~o~~.~}j!p 

:lfti:mt-=:#&.A.I~~, x>ti~~ ,1Jo~~~1t~~$ 

~f~7~fJJ~~{lf:o 

5.2 jfff&:~I2S: 

~:~~~oo~~iffi11t, m~5t~*f £, m~gr 
W:l:t!!~~{tf:,~~:l:t!!~{ir~*:lt?t::tff·lf&.,:k~:E 

:f:lf*•lf RJJ.Jt:x>t 0 ~ IW ~~ nfi!J •If &. , }j4f ~:k~ 
m~~?t~ I , II , m-=:. 1'-1t~ g, -w ~oo 10 

IE t mWt?t!Kffi~OO 

(1) I gK8+160- K8+280~, ~g~r:l:t!!~ 
5£~~g,:J:t!!r~JXl1t:k~:5:1:lf*t"J 15mo ~~ 
~~ * 120m, ~~t~it~?X~JJ ~J]!, ~Jj!pti~ 
~:li.~OO~~JiHWJt~~:fP~±.~OO~.ll~~. 

~~~~~ili~~~BmMR.~OO~~~*ft 

~~~~J*~tJJ~~' -~¥.~~~**~' 5t~JJ[il] ~ 
~OOft»tfill tfi ili, ~~1r 0~:AE fill~± o 

(2) II gK8+280- K8+420~, ~~~~-#& 
~~~oo*m••mM•~~tt•~~.=#Jl~ 
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:~Bt*J=ttA * :* 1r ~~ if:f][ 1j![ ~1? , -=:@tJti:!Btm 1 = 

1.5 Jti:!Bt-¥ § ~J1Jc:!Bt~;Et; t* JK:!l!~Fn~~1S! r#4 :lEt 
I!JE~5tJW.~PF~5iE't't~;Jif-t!!.w, * {Yl~ !=§I IK::f§tj}, 
w {Yl~ Jt2 J1L w, 9=' }£ 9=' ;f)f 0 % :f)f il !=§ 0 R*5CJW.~ ' 0 % 
TJfil'~lfJH1J~gjf~:EJU, *~-K~"J 140m,f-tf!.~~ 

:*~~J::§:!BtOO~~~*-~·~~~~W0R*~ 

~];}±o 

(3) ill IK K8+420- K8+515 ~, i*IK1il-T:lc.!l. 
*~~~, lir5J~~:*JK, t*~J;;mU3#4:!Btf-t!!.w .0 
R* W, TJF~:* J:\:5m:t1: , *xt ~'1-:!Bt:tft7;JJ , * IK ~Fo~ W, 

~'1-:!Bt 9=' Fn$~~JeJ!lU lli:EJU8"J11L5-tE~;JiJ;; J1L, *fY!Utj} 
II IK , W fYlU W, Ji5 1% A~~ Fn {Y!U lli :EN. 1?11 ?It IPJ ~f-t!!.~];; J1L , 
frr&t~miJ1E;fll~'I-:!Bt:!BtJ1!1!];;J1!., -K~f.J lOOmo ~:*~ 

~J::§:!BtOOf~~~*-~·J::§i~R*~~lf-JE~J§ o 
5.3 ;~U±i~MOO 

:fiH!Jii!fm f*)JxJI~ ;fllllil:19!~ lfrf *4 C 1*$1il. ~ xJQ.19!~ ) ?t 
;fJT, ~f*ti Rl¥1~* 00 ?t:f!Jt~.~ , ~iff-t!!.:*~1ttf 
m. .~P.~nt:!Bt?tJK, :xtt*:lt2:!Bt~1E'tii-¥11l'm¥-~-=: ~ 
12Lit!: 1i , ~ ~ ~ IPJ 8"1 IK faY ;fJT ?It 7;iJ 00 : I lK ];; K8 + 
160- K8+280, II JK];; K8+280- K8+420, ill JK];; 
K8+420- K8+515o =:::~JK~J&C-C(K8+210) ,A
A (K8+320) ,E-E (K8+435)-=. ~~~®f00:it!:1i11'f 
:!Bt~JE·ti:fr;fjf 0 

~ 2 :iil~1*fllH1Vl'$J_ffi~~ 1!1 
I IK CC-C lt!TOO:ff{E-~B~O?ItOO C-1, W,Jit 

¥f{Efi19l~r1't00 C-2; II IK A-A WTOO:ff{E-~B~ 

11't00 A-1, ~Jit¥f{Efii9!Unf00 A-2,A-3; ill lK E-E 
WI OO:ff:f:E -~ B ~ rl'f 00 E-1 , W, lit 1-f:f:E 1'li9!tl Yi't 00 

oos m~m~m~m~mftm~m~~l!l 

5.4 fg.~·li1HJT 

~ifVtJY5.1n~iJ\lJ]t,JJ~mt~F&JJ:,~lfi~ 

~.2lJ]t~~if?t ;fJT ~ill JEffl -T rl'f:!Btfi}J itJJ:I¥JVt~ 5./a 

~1~t~F~nr: 

xrt i'E!l'll 
c <p( 0) c <p( 0) 

(kPa) (kPa) 

I ~(C-
18.66 12.0 15.0 

C) 

II ~(A-
18.66 13.0 17.6 

A) 

m~ 
18.66 12.0 19.0 

(E-E) 

t*Jti:~Et«w~J¥. *'ti1l~. r¥7±~ ~rtrl'f oo 
I¥J PJ §~, IPJ a-tr!'f 00 ~~51~ 00 ]?(rlfu ~ 00 1S! illtl , ~1JT~ 
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~~ili{P-t !m~:m o *ffl {?l'f:llt~tit IW!JHft~Jif.1gJ 
(DZ!f 0218-2006)fl#B9£r:.t&~1JZ~m!i-e89f~ 
~*~~**Brr~.~m~m-:~Zt~~:m~~~ 
§ rrrm-~FJT6tt89~~, ~it~)£f£rr~~*, ~~ 
{?l'f:llt~tit IW!JHft~JUiD (DZtr 0218-2006) ~ 
12, PJ~~?I'f:flt~)£·11:iif1frli-F?t:lGtl?Hmr :Fs < 1.0 
/F~)£; l.O~Fs < 1.05 X~)£; 1.05~Fs < 1.15 £;zfs:. 
~)£;Fs~l.15~)£0 ~m-oo~~*~~*:tm~2 

FJTJR: 

* 3 Am~w~mw~~~llliU~;(E'I':1~Hfi 

IIR C-1 0.99 /F~JE 
C-C 

~00 C-2 1.53 ~JE 

A-1 1.00 x~J£ 
HIR 

lJffi~ 
A-A A-2 

J!~i*ffi 
1.02 X~JE 

~00 
A-3 1.46 ~JE 

ill!R E-1 1.00 X~JE 
E-E 

~00 E-2 1.13 ~:;>fs:~J£ 

~itrr~~*m~.~:llt~*~~~r~*
~)£, t-@71<~~-r, ~:flt~)£·11:~ft£, *'J'r 1, .!if. 
3&~:1lt2t~ m-~~:er-o ~:llt7ftzxt ~:flt~)£·11:tz: 
~ T/F*U~nlnJ ,A-A JtlfOO!tJ;;~JH!~.; I IR~ m IR:ff 
~ 4' ~?l'f:llt, ~~?l'f~PJf3~·11:/F :*; II IR:ff~~~ 
?l'f~ '_§_:fjJ!~~?I'f~B{JPJf3~•f1:o 

6 m~7iutm~ 

6.1 j~f&:j~fi~Ji!lj 

?l'f:~Zttitwrw~rrm~~~rJn:JJ!tl = ~~~ 

rr89Jn:JJ!tl; 1E?t~ m § rrr~:llt89~~i·!fre; -?X~ 
tit , /F M 1ff ~~ ; lEI :tlf! 11itl1r, {liH?JiF~; titm!IWJJll -Mi 
~J~mitw ... tt~J'G*~M!!IPI1-T;~m~J~Iij-.J3i: 
E. Ji $. f!Jii, :1m IR:tlf!.lVJ:jk{tj:~~ , ?l'f:llt:bo fi'tl ~tit I 
Wm ~ 1i€81¥$:~J;; Jn:JJ!tl , ftxt·l1:89~it:bo fi'tlff'i"M!! o 
6.2 j~f&:j~JI~Ji!lj 

?l'f:llt~:llt:tlf!lVJ:JiF~jh#~~.~£m~IW 

m~~/F*tljhfttr, :ff2t~-~~~89Pif3~, ~it 
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~?t IR fl'f:flt~)£ ·11:?ttJT , xt~?l'f:llt ~ IR ?t :fff ** 
titm!IWff'fM!!: 

(1) I IR,-~1JZ-a~Ji2mx3mAifZfL.Jil'i~ 

mfl'ffl±' -~* 40m'. fi'ti.J3[ 12m' ;f}±]ii__tJf~~:llt~ 
Ji.Jil'i~m~o 

(2) II IR,tE-~1JZ-a__t~]i2mx3mAifZfL 
.Jil'i~m?l'ffl±, .Jil'i~* 40m, .Jil'ifi'ti.J3i: 12m, 1*-= ... -=::~ 
AI~:Ilt*ffl.Jil'i~m~titm!o 

(3) m IR ,:t£4')g4'M:~t1P!tl~2mx3mAifZfL 
.Jil'i~m?l'ffl±-flp,.Jil'j~*40m,.Jil'ifi'ti.J3[ 12mo 

1 m:tBz7~Iti~.II1wmmM!! 

~P.~(0jij-jij-£~rrJs!tmJ( JTG D30- 2015) 
1.2.10 jk~*, m-:~Zt~tit .~Krrum ?tJ;;Mf!Ig(~JKr 
ru ... ~tit%c*.~Kr~tl ~ irJiiAAJKr~tl , m ~Mf!Ig(~JKr 
ru~~tit%c*JKrrgJtlJ;;±; ?l'f:llt.~Kr~tllJ! § mn:~~ F 
Ji!;)£ , .~Krru ~m:fff Ji~?l'f:llt ~~)£ ·11:~~rwtt 
~:*89$&;~tit%c*.~Krrum~itM!!I$:~~ir 

JiiAA.!Kr~tl*1-T ,JKrruf.!iJAAmJ;;mtitiW%IH-0 
jij-~A iiJlilff /FY-T-1¥ o 

.:zfs:.?l'f:lltiW±~B9~fi'tlff'fM!!J;;tJL?I'ffl±~.Jil'i 

~.~it:J9!§~~~>J(~~{¥~$:~X~.!Kr~?t 

tJT~m:m-fl±B9~n?ttJT,.:zfs:.m-:~Ztrw~f.!iJ~~~ 

~Ji!;JOC 89 .!Kr~tl J9! § :ff:llt 00 &~ XW.~tl "~${il~ %\'. 
~tl ... .Jil'i~mnxm~u ... m:m-fl±xm~ucfJ±JJii&~ ... fl±:!r& 
~ ... fl±:!r~IU1imn ... f1±1ff ±ffn ... fl±~.Jil'i~mn) ... 
m~~~fir~xm~u <JJ< v.&~~~Jlrfir~) o 

(1):flt00m~:K8+240,K8+275,K8+320,K8+ 

350 lm1'-I®TOO:fffJi 81'-:fltOO{ir~XW.ru~, ?tJJtl:fffJi 
~lij-oo ... -=~v-a ... f=f:lf&tTiii 0 

(2)~$&~: K8+240 I$T00Jlr~~-=~V.a 
:fffJi1W1'-ru#4fL; K8+280 I$TOO-=~V.a:fffJi-1'
ru#4fL; K8+ 320 I®TOO~JJii~V.a;;Jt;fffJi-=:: 1'-~tl#Ji. 
fL; K8+35o-=~V.a:fffJi-1'-ru#4fL; K8+362.5 ... 
K8+379.8 ... K8+443.1 ... K8+441.51$TOO~;fff]l-1'-ru 
#Ji.fL, ~tl#J!.fL,~,~ 380mo 

C3 ).Jil'i~mnxmru = -=~~:llt.Jil'i~M!!IIRJi!;~ 

31'-Jl!GOO:fffJi.Jil'i~rgJtlhit o 
C4)mmfl±xm~w = ~m:mfl±fl±:!r ... fl±~~~fl± 

1ff±~ ... fl±Tiii:fffJifiXl$mhit ... .Jil'i~runrr ... rgJtl#4 
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fL, 11l$~~, x>tm:rrttt1!:~:lz!Jr~ooxm~u o 

Cs)m:~~#J11l$xm~tl ::f±lil*£~1P!tlt~-t&m:~ 

7r1P!tl ,f?~ ,§oo~1'!fit11l$;tnm~xmru~ o 

rrtmtNr~tl 1Y.M 6lt ritM!!IWl&6tt tit ~mtlff-
1¥0 M!!I:Jm 1*1 4f1: 3 - sd xm~u1 :rx, :f£7rJil1'ft;JJ~:::k 
at .:!ln•mmrSJm4i:Xxmru 1 ?Xo 6ttriti;fj~I 
1ff-1¥4i Is-3odxm~tll :rx. ~~;oo1!:~~:::k:E!Ut'f:: 
J'f.#'tgl5Lat'®:bn~xm~tl#1tl~:tgRl!£*1Kr{9JtlatrSJ o 

g~0i*~mtm-mt~A~~~m-oo,•~~ 

IE :::k 1¥1 ~it~:::k~ ?rtmt , :ff:f£f*~?rf~/JPJ~~·!i$t * ' :I:& 00 ~;oo~m-mt {:;$: _t :f¥:{£:::klj\;;f- 'f*lt::f lrtJ 
1¥1 m-oo o :~:&~ :~:&~$L :~:&~*'li, !IW1 m:t~#J, *~ ~ 
f:IU ~RAiffl;/J~~it;f§:li.ninJ, m:bn T §~~ 
:f1t~~5!:~1¥JPJ~~'Iio JmU~~i'i'IJ1!f ,1!ffJET ~ 
mtrrtmt~-m~R~M.~?rtmt~%~~~rrt;JJ 

%/K .x>J~~%1KI¥J?rt;JJ~J£·!i:lZH'T%fff, iSffi!i~ 
?rtmt% IK 1¥1~~ o tf"Xif~?rtmt% JK5!:~*f11E 1¥1 F 

:m:·tgt£, :ml±l::flrtl ~W6tttitntfll!!, )(>frrtmtNrru:ml±l T 
;f§*Ntru~i)(o ~it~ffl!IJ~,;oo~i'i'IJ~, it~% 

fJf ,Jlir~tl~*"f:lt~3&6tttitif~§~~mt?rtmt6ttrit' 
6ttrit3&*B.~. i!!t:*. Trrtmt~W:lt!:-zv1!:~. ~~if 
~0§1-T$~~0 

~~xit11:: 

[ l]~;f!Sf*'. ttmt?HIT!&~~[M]. :ftffi: 9=t00fk:ltili 
#&f±,2001. 

[2]~ );!(;. K?*~it0B!;!tt:k~ttmt~3'!1!I~IW?HJT 

£5,i~,~[JJ. 1*0B!56i,2011 ,$IBm :69-73. 
[3]Jtrl!ftrl!ft. !Wi3!0B!3ilmtJXt~?HIT~J.lllffl[JJ. I 

*0B!:Xii,2013,~6:Jtij:9-14. 

[4] f*g~. lfnJ~it-fHFit K81 B!~ttmtmt~?t 
tiT ,~3'!1!.&1Kl:~H1t:n&[JJ. 1*0B!:Xii.zot4.~sm, 13-
17. 

[5] 9=t $A.~ jt~ 00 @~$. <I~?fi!il iltj;!lt.f!D 
(GB50026-2016) [S].:ftffi: 9=tl@tf:lGtlili#&f±,2016. 

[6] 9=t$J...~jt~l@:Xii$.<0B!B!llf~itj;!lt.fil> 
(JTG D30-2015)[S].:ftffi :A~:Xiiili#&f±,2015 . 
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<1*1§'3(:iiWtlNtttff~~JN:ffi-:fllll!0~ .11~1 51o5o7) 

:1M Jl!: xA.tfLAA~~~J'{.:flPfi!Jliilitll·~-~~~I f'Fjl:;j\JfbtmiJ.Iilt*fl£ ,Jilt!EfMlli!lfi~tt~, tE J:j=t~Hl!7~Ht90B! 
1!1~:11!J,~OO~J:j=t ~~~~-*~l!~B<Jf'Fjij o *)CXfxA.tJLAA~~~B<J.OOO.!E.&mt~llt:ffTfm1!te<J?HJT, tatt &. 
m~~.~~TxA.m~~~~ey~~~*~~R0~*~~~oooo~B<1~*.~0~ooN:tte<J~~~m* 

~~*T ~JTB{JffJ¥f'R:Jf~o 

~tlii.l:xA.tfL;if.i*Jilt1l;51:.:::1JolM;0~liJ!IJ 

1 ~~~ 

~~~~~~M.ili~*-®~$0M~~ 

~~I~llbij!*~~, Jlt~Ifi1!!im:::F:X, Klttlt 
~.lliWl~:>J(~ .ftffl11t~~NE~tt::.i':llH-T1!T~ 

-%~~~~~~···~--~~-.~·® 
*1Xt~-tiHttJt:X, 1t~:JF$1!§B., W:JGAfJLf.Dti1i!U~ 

-~ili-~M-*7~-:::F~Z~.~A~~~ 
i!Jt·~,;~~I fi:ii:JJ\ , ib1!J!ll..111t*11£ ,J11tOO:M It~ 
~1t~.~~~~~~0MW~•%ru~~~~ 

~~*~I~~fi:fflo*X~:JGAfJLNcru*•~ 

W-Jll!.lkmt~:lll:fJYW1ti~?ttfr .~-ft~ffl~f9tl, liE 
I!§T:JGAfJLNEiY!tl*•1ll~ml~ 1 :20000M1!T~· 
%00ru~~~>J(.~0Mi!JOO~#~~T~~~ 

fMtJ!:Jr~o 

2 7(;A*JL~iY!U~~~~ 

2.1 7CA*llltt~9!1J~i1fmlll 

xAmNcru*•~~xAmf-1::~~~~3. 

~fJL~1!T#IfJL¥S-~fJ~(~**)~Jiit~][f.Dt~{t 

Jt , iE:lll:fJNE~ :lr.-!* J11t 1t1Jif , tl~ * • B~~rtt ff1{ J.j! 
§ ~>J(:lll:fif.Dt~~#' # ft~rti:~itf.Dt~:lll:fi ~ 7jJ 

NE~t~~ .~~~M~~~~ruoo~#~f-1::~~ 

1t ~ 4'tf* ~M~{t 00 (DOM), ~~ f.fi~m~ 

(DEM),fi*~~tl i!J (DLG) o 

2.2 7CAtJtttt~IJtt~mu.¥ 
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3 ~j§~f§JJ 

3.1 ImiVJL 
~~·1r~±~~~.~mi~ru:~t$~~ 

-~0M~~~~I~:lli:~-T 1:20001!T~·%00~ 

ru~ o W<~M*It 12.685km .•. ~Ul:~1*1§'J.t 

~rP"m~ .lJ!!JJR•&i~li~•w .~JR~3l:iiU&:JF 

Jr~ . ~~*#-~o~~J.jf §·Jr~±~~~ 

~>J(.*J.j!§IM~~11t~*o :!!n*fflAiruOO .~ 

~.±~_ws£~atrBJ ~, 'ftW~~A t5-2o A::t~n:at 

:JGJtl(;,xt~~miY!tl:lt$*1Ji . ~~Jtl(;:X:I:~AJJ~ 

W-7&Jf;:!!O*fflfti·NE~tl~i9!tl:lt, ~~~-$if 

~!'EiJtltK . .ffl*xr!fJW~~.±~~~ o E§Jlt*J.j! 
§tk:~*fflxAflL:lll:fJNE~tl~ru:lto 
3.2 ¥~~t!J~9llj_;_ 

:ft~A _t 4ij:~ 500 *ti:1l{JJ~--t-~ GPS 
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r£1jjfj£, -~;fJfi&( 28 ,¢,\, *ffl GPS ft~XW.~ Ef9:1J~ 
:lzH-TXW.~!tl .®~R-\t~D~~-Itlffm)*CORS 9=''L' 
~~:m{~(Wj~~n\(;:*=o !WiWf£11iJJ*Jtlll9~J.)(fl~tl 

JtjJ~:lzttr, Xif*I!*~tlJj(ftB-9 GPS ,¢,(*ffl GPS (Wj 
W1t{-%tt~Jt!WiWo 

3.3 :ft.A.tlllirit~tl~ 

:zJs:.JY! § *ffl$~ Ps2ov ~~x.Am. Jlt$Xx 
A:tlL~Jttat fB] J.J 40 ?t#, J\ij(J*Jjt 85Kmlh, J\ij( 
~lti:2.9Kg,~1!f8-9M:~tl{)(.JikCanon 5D Mark I~li!b 
ffl:tlLoJ.J~~M:~~~JJt~M:m~:l:.:zJs:.~~tr 

at~~*-~~~~Kl*~~,K~8~8-99='~at 

m:lztfi".M:~~~~~•••~~oog~~*

-i'M:1!f2s%8-91t1l.M:~tl?tm*-J.Jo.12mo 

3.4 ilJ:H~itiJjY!I]_;_ 

~f£.¢.( Ef9.ljl-OOI!*~*ffl GPS ~r&m~·l1c~D 
~~firms:\WtRTK~:I:mA:f'F~.*ffl'f1c~D~ 

~firmA:f'F~at .JJll~JOC~iMti~-~GPS,¢.(f'F 

J.J®~.¢.( '#~~t£.¢.(fig~~~WC:~-%B*~' Fit]t/7 

XW.~tl at fBJ :.ftUWJti *lkJI£ ~l5Uk:~ , -~:IF~ -T 
20%# ;*ffl RTK~tl:J:ms:\f'F~B>fJJll*fflfflJJll:f& 
~-¥m, ~~XW.~~*B-9%$·[1:, !WiW*ffl GPS !Wi 
wm-%WC::::.F~-Tli~J.)(tt~:l::7r~wc:~~rw;w 

I!*~tlo 

3.5 ~=-nll~i.tJJ 

~~':f:~ 9=' ~~~I*ffl$~tl Pix4D mapper 
:JC.A:tJLM~~·*•*•·BMJ/t.#:lzttrr£M 
R-\:JJoW~~. PJ~~JOC!Wifl1fll8-9~Xif~~£.~~ 

:JJoW-Elm~m:mm~~g~~-v-~~•~m~~ 

g~~.1Jl-~, .1Jl-~:1J~JJ!tl*Jt1J't*~g~~.1Jl-~o 

3.6 F"J ~W!IJ IE 
I*J~~ OO*ffl Virtuozo ~':f:1l~~tl:I:I f'F:V:ti 

:lzt1-T. 1r~~ A:JJoJ&; ~*~m. x>tm:ID!:lztfi-ffl*~n± 
WC~~-, ~~~':f:!WiWm:ID! (DEM); 5ftlffl DEM 
Xif~':f:~~:lzttr~~:lGB-9JLM~~iE,~~iftil-@.,~ 

~m:~,~~-m!tl~~~':f:iEM~~OO(DOM) ,# 
5f1Jm ~iL f*~tl oo•ftt·f1c~!Wi5~:i 8-91r~~rz: tB *~ 
%{tEf9~':f:~~tl 00 DLGo 
3.7 9~~iJ!Jtt&~Jl~i!f 

UI!Jtli*J~tootl00J§"@l$:8-9DLG]z!J-r!I!f;~~~-

8-9 ifti1 ~' :f& 1ft~ lk *~~tl '1~ ~tl ~:It 8-9 Ji!! 4WJ ' *~ B* 

J.Jl¥f~t;t~ .B*~9=''L'~Bll¥1r-T~t00-~, iftil~ 

at~%~':f:~:f:&Jftij~t:1J~ o OO~!WiWB:ic£ m 
Virtuozo ~tl 00 I f'F:V:ti 1*J ~ ~tl ~ , ;~ ~ ifti1 ~at , n:i 9=' 
,r_,~~iliJtlJj(fti!*~tlW(; GPS 1t{-%!WiW~~tl-$?t 
!WiW£ ·*:.&iEI*J~~~B-9!WiW{l[o 

:zJs:.~:JC.A:tJLM~MW9='ftill:lztfi-7Mll:f& 

1!t ')/4J:f&J!t£~if;~~~tl~ti:lzttr tt~ '1~ili.lJL 00 
lli.J!ili::* 9='-i£~Jg 42cm, !WiWili::* 9='-i£~Jg 53cm, 
;I:&J mJ )E < ~ B* !1J ~ ~JH!t > (JTGC 1 D---2007) ~ < 1 : 
soo 1 = woo 1 = 2ooo Jf!! :m oo M: ~ 11 ~ :nl'. m > 
( GB6962-2005) 8-9~*, FitJatBM ~~Ji!!Ji!!!IWJt~ 
tt••~--~Xif:xif~PJ~.:zJs:.JY!§Jf!!%00~*00 

00 I*J ~~~~Rtf' Ji!!!IWJJI!!~JOC *-%•' il~Jt:Gf$1-
jf~,r£11i'J1'!fi&t-%W,~*fl~PJ$, PJ:mf~!b~ 

i&ttt151!Jtl 0 

4 !i!i*i! 
7G.A:tJLM:~*-BlZffl-T:*ttf9iJR~B*1lf~Ji!! 

%008-9~~9=' .1it~~~1ifa_ijB_ .;;c~PJ~~~' ~ 

~ ,•f1cJ*Jf!!;;c~Jf!!%00~tlti f'F, -:w11r 7 :*~--* 
8-9.AJJ. FitJat:*:*~mT~tlt)aJAA .~9=',Nsw.m~ 
B*!JJ~i&tit9='®¥tlT:m~B-9f'Fm o ~~x.Am~ 
~~:gB-9~~, ~lk:tlL~ GPS 8-9Mll:m~ ,7G.A:tJL 
)/4J*~~~1~ili 8-9~1i£:bo$&rft~ .r€i~B*!!J~ 

:m~£~8-9~Mx~.Jt~~-~~8-9f'Fffl~)/4J 

j\:J!*j\:J!j(o 

~~XiWI!: 

[ 1] 00*1Y!Ii~fiU. CWZ3004-20101!£~~lc''¥J!JJt~jl~ 

1Y!IIt7'r.illd!lm:,cwz 3003- 2010{f£~~t¥J!JJi:~11~1Y!IIt 

Ji;J~~JI!.1!1, [S]. ~~;?.:: rpl@;f;f-fliliJt&f±,2010. 

[2] 00*1Y!IJ~fiU. CH/Z 3001- 20103GA:fJLJ!JJi:jlg(~ 

f'F~~:<$;-~;K, CH/Z 3002- 2010 3G.A:fJLJ!JJi:jl~~tit71C~ 

*. ~~*: rp l@;f;f-flili It&t±' 2010. 

[3]$71<~. ~T-3G.A:fJLtit71C(I{J:tlf!;mOO~~~WfJ'E[JJ 

. ~~~.2011,34(4):147-151. 

[ 4 JMft, $71<~, l!H!!, ~- x.A:fJL~~(I{J.&J:tif~ 

.&JLfriJ~;ij!WfJ'E[J]. ru~Ji1!i,2010(4) :22-24o 
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*~A iu 
C!-'--*~~Ji~jGIJ-Ja:ttWF~Il%JN:{)t:ff~&0PJ .lfH 510507) 

:hli ~: BIM ;fll VR:JiBli~*~®B<JJrtt?IC, ~JJijQ.:-;ft?IC "i1J ~X>JI~~f*:ltl:h"i!Jt£1-t~ft{, :2Js:)CJIJ:i~f9tl:1l'm 
T BIM ;fll VR tt?!C;S::l]i~B<J"i!J ~{t~ft{)It~;f!!t!llli£?HJT:If00 8<1 Ellffl a 

*itWJ: :l1!~~11:W11r; BIM; VR;~$t!.UE;:iVMHMF1 

1 51~ 

~~~000~~$~W~~~~~~0~~ 

*~w~~~~*.tl~~~~~~~~~m~ 

xt5t~::t(~~~* 8 ~:lt*o :ft2014!¥~005t~ 
~~I~~~L.5t~~~$$*~~~~T~ 

~<r5rHt~1c!J9t~-gtltJr:bwl3cm:lll:" ~rn-t-5t~, ~no 

~f!i~o 11i~9=tmili T ~ "lrn1'-5t~"~~~1t:lll: 
5t~~~~~ft~~~.~9='~1(5t~~~~~ 

£~lflo 

§ 2004 !¥®' ~ 003f:Mt~:Mr!0~JY! § 1(~·11: 
i.f{ft' fit] at 2014 !¥®' ~m-1W" ~1(5t~" ~~~~ 
>1<, ~~5t~1(~·11:i-f11l'~~ xt~~~~-t- 1m-Ei 
~~•.w .§~IPIM-Ei, iittM-Ei,5tiM-Ei~ 

,&J§i-f{ftlm'J?io ~~xt1(~·11:i-f11l'~~>J<,&t3t* 

Jj( ~~~~m~, BIM ~ VR ~!JTit*-lli.~~q~~J 
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