WA Ols 5 5l ¥ o jloch cp g clor s ki palidh s 4 23 YV

Ol ) 9lie s S 9 e Ja g5 (S y3 Julas
a3 S 1 59 S 0ugi (Slse 935 sla yiel )l

Ol SlB8aT 5 asle sl rl8as (& e
Ol e psle suSiia o5yt pla; g8
Q‘M@C&ﬁa&i&b:gﬂé&

ANNYIY o pds NAZARRCE A I

s AS>

U Tpamin s slassle sl 5 b 5L > Gaiss ool 5l (ol 3

biabl il S 5 oS Ol e ol Sb sy SOKa g5 Sl ubly e
o Sl el S s s 358 5 eei s O e i ads) S asles
Gda 35 e eslinal 258 5 et GTSS 5 pl e Glajiags Sl IS e
0355 ool lag s SOl slacul pslie U SO Jde s Bo L i, ol
Ll s 5 0518, Lol b e 5 Slaesle O el b plrailer (6 Se5ll s
OF Gl b 53 5sm 335, b sl i) e 5 Lokl s
b as dsl askad ¥ Lt = S (65,0 Js58 sl 51 ol glaesls allis ol 5o
Gileddle g sl o pite ST ) 4 23S e sl sleesls Ol gea e TYAO
Sl bl 255 b Jas ool L Tlg ol sas eslizad Plaxis 3D i1 65 55
SWasl gl 5 S Oswly Jode eVl Jods jm St es g SO 485

3350 el gl o 1 sl b o sline &S Ll

S ui'j) gCJS RIS Ju_}: Plaxis 3D )b‘é. (’J’ g@ljﬁ&bﬁdu\:ﬁ ‘5‘.&63'}

A.)jl.&ﬁ a).:;:.ln



v VWA Ol 3 5l ¥ sl cpm o g (oliim 4 25
VRV

S8 28 (sla il Kl e oS 38 iy ) Olsea bogas 2255 Lo

534S Sl JL Yo jlﬁu:,)dl.xswtoipa};)u)&b;&asgbw
Q.u‘&Mjél;'-J:u&:fﬁwﬁ.;,igum\&jéu&g&wj
ol (&S eIl Sl slaesls 5l eli S s 55 o5 5 slacul 5 sl sla iS5 cpuns ol
G303 S sy oS Jes s sn a OlF e (23S LS s IV e
Lol e 03 SVob aile b 2y K oS S By 0o YD Y e
Gl (g 5 Sb a8 pran (B S 5 25 B ol Lals) 038 e sSee
ALl e plralr @ a5 b s b s O Gl 205 5 S g SO
S e e dlaly ..U)ﬂde Cod a ) SO s5 glaaasin 5 b L5 ol
Cils a5 L LEWY] 5 S edaline V Ko 55 01y o 1y Jseme Judowd (Bsy 5 o sSns
sdrs SVslee s ol ilin Sl e sSre 258 Lo Sl eslind exl 5 14e 3 S
poiies 3 o sSan (235 o 03 sh e arlpe JS0a b oS s nl e s
ar g b1 s Joe oS Cd e g5 50 ol A DL ool Cewsis slie
SlansS ool sy (sla el 4 3 pd e Lol 35l 5 S e (05 b plrals «
CWsles J= 5SS 5 sl g la bl (23 wlal s 255 03 VY] sl
L ol e 0ol JialS Ay o OV g ol Sl Td & dsene o) &
sy SWslas > 51 G180 05 a8 el e 25 gblie 51DV ] Wl e
crl 338 eslial ol SVslee Jsgame palie 03,551 Sty gl 1 0T 015 e (L)
soal slite 6 ate S g, 4 ies ha) 4 S e (sl S 51 S e

RGO P P 30 cb}ﬁi‘ja

. » »
Ll ool glaslis v Ssans LT g T PP
b (Ssb Slo pas s
Sop kit s et e S
< o sSme 56T <

[\r]d'&fﬁw}wdwfjj&ub.\ Jg.i



S S 53 St ey (SIS 5 sla e e e s 5 S B S s Y0

S e el sla 2,
Lg];a)‘.)u\ &l}-‘bl}- )‘.\:LA u,:.v kJ)A-:P'\ J‘J.S.A J:.MS J"’L“" B r.:j.'(.u..a L;L:.S/J.v J?tDJ
)‘j:.w‘ Jj_epu L;ujj.abl.i u.aj.‘b l.s J}a;u RLE ‘_}.“J>J )‘ ol d.wuL>-.4 L;:b-d.ob- l;“ ol
(i, Ol o 48 35550 plonil Lot b gy o ol Loy Jas ol [VY][10]

Ll edd osls oL VY] 5 [VY]

(V) il

53 ok (SNl sl Uy 5 odd arels plrale s UK Y ialy s oS
s S e Gy sl (Sl LIS sluws N s T (6565101 alais
L@,V LE la il o8l sl 28 Wos b ol (Soalon a5 o, S
5 S G iy 5 slae o pite SO i, it SO R Sl ASske Ll
S L s Kb e B S 50 Sl (S e Jserme ol aer o piie SO S,
e S o g () WBsbas 4 55 U 1y S0 el Slie 45, NY 55100 s
LS o 13 ol 03 6, Gl ol 53 pd e 4 S L 53 ol el g ke
S5 s b Coslie o pite 5 iy 53 LS mbl Gl dely 0l s
ol S s WSl e g bl L slg Oley yy oS Sl ol bl 6 i
e S5 sy 53 S e My aals) iy 3 s sl w a0 oS s bk
Jseze o0l i sl dny Joml o 02 5258 0 4 8 a5 55 pine gl XT sl e
S o eslizd [VYW](Y) e,
Xir1=Xi+AiSi (Y) alal,

S5l plralr 4 kS do e Sl el sy plralr S MOT 55 &S
i ey b S Sl i S Si s [NV S e Al Jsb 0T 4 S el o
S ray Oles Jes S Sole 4 oS e ) b omn el elita
ol s 235 0 ST S e Mo piie STy p0 a0 bl SO Sy ol 0 el 6 e

Al o sty el 0l b me [WV] (Ml 53 S Sp ahools 3 ks 55 50 ainge



A VWA Ol 3 5l ¥ sl cpm o g (oliim 4 25
Sp=Xi-Xi-n (1) sl
S s pldl 31 Al e S OLL 5l g stel sy 4l X lie alslae il 3 oS
(Y++¥)yang s Joen .col iS5 s plrsl 51 8 e lds Xin 5 « ol o e
o glesngs gla s Ol 51 238 o ) S Sl 4 bt ke
L35 amlie oa b 0T s 5 ds S | edies i Slatiss Sl o2yl
Codb g b Al 5 e oplie o pite ST B 5 e pite ST, oS 0l 0L m IV ]
oo &S Sose 3 kS i WOT Wil slie 51 s s 1) b juel b dg pslis
rl 3 a4 ) S s o Sdbae bosylse S S 3 (S (g

RGN &_)}L:ﬂ cﬂ.i.'.'.A S uj’j) M}}:’.

TS Gofe s 555 5 o 5 Cslin 6 pite SO ) 05 s s
ailain SoS 95 Condy 5 £S5 Sare J5 Carise )
o, (e VAX0) V4o X0 2o kS JI (e YOO) F+00+ 5l e glS 5 TS Sare fF
53 s Joe 53 L (NATM) 5 bl o sy w25 i Aed DIk o
(NATM) 36 (g5l oy [Y]JKE ol Slaml Jl 55 $47Y0 5 O4FYO (gla s shS
Som 5 03l (SO o oo SS w0 &S el o bl s (ol ) 4 G pne
4 g 02 (el k) S e il S (B esle S e el Sl
ch.~j| Gy lawse) 6V Y B2 Gas 5 aS Conl e V/AS CL&J)UJ:A/\/\“ 0P
ol el a8 S Ol Bl Sl so p g S b 2l B b e
ooy 5l a8 Line Lab Oolw 5 baailingy 5 25 albiagy cled Jolb Slsa,
Slabs gy sl 5 laes S a 018 oo 1y Slguy opl s Jlos Sleli )l 55 35 50
250 U1 515 38 Soiapnd Ol SaSSl by e 5 Olgr SISl pap
ol aleS (535 oo ol 35T slos o 1 e VY00 Toptm 2 st Sl
S5 anle 5 0 s s SIS el Slgay al das o OLES 3 3doee (sl 3 0l

4&3\EJJMLSJSJAL;LAMJ\Q.\.Z)‘jébje\i&bé)&wmC,SJ}LASo.L&



S S 53 St ey (SIS 5 sla e e e s 5 S B S s YV

)jjﬁ‘b [T‘] ol &‘YL’ &L«d_}uad L.s‘)‘b &KA elf.l.:b )‘j ckL»w‘ PR v J;‘L’\bﬂ) C‘Lﬂ.ﬁ CJS
S S S 5T 50 5 St guails Gladpesl 5l ol E ol s S
)'\ [T“] Co! LI":' 9 aulo u&LJ.:w BRSS! ¢L;L\a\ :\.“:‘y dw QT J)..a;u aS u.,LJ Sy L;\S
e Sl e oo Splas SO Ll es el pl Ao S =0l
b\)‘_}r.:i:wwé‘)jlﬂb ck;.w\ WJ\.».@J 6‘)” o i}u)bﬁ&sbspT d)ﬂ‘)])\ L}«dt}-
Ol Yhast = S (5500 b5 omn S3 001 6l 63,008 stutih S il a3 S
ol L;\»)JJMSB-JS;JJ&A \JNL:Y U'l‘ [O] Sl (G2)Y u.Jaj(Gl)\ u.Jac(SZ)
S I 5 s Y s) el F 5 b 5 s glaaY el Esl ansl o
e Jsb 3 edas S5 Y SOKG 55 sla melyl [0] sl Nigprjliis 555 0
duﬁabtﬁ Q‘}A&ﬂb u)‘:"bli k.)'»i\ Q}:.E}L’; (Jil B [O]w‘ ol eals QL:'.: L\J}J\?‘ DL JJJ;

) ol ealaal LS)LWJJ-‘ BE) 4.9)\

i e gr.fﬂ«%z?\;ﬁ-}s‘,/”

[O] 55 s dsb 53 edins JoK25 slaar¥ SlSa 55 sla ol ) b

Sl 405 C Stz | Oswlys oo | Eanacu¥i dyue Y
Qs kN/m’ v (MPa)
YY-Y¥ fro-fY VARIEYAIN - c1
YO -YA FO -V ARISIYAL - Cc2
YA =Y YV Y DAY VO =Y S1
Y -v0 Yo oYY ARIYAL4 Yo Y0 S2
YV Y. FA -V DAV Yo Y0 G1
YO -YA YA =Y DAV Yo Y0 G2




YA VWA Ol 3 5l ¥ sl cpm o g (oliim 4 25

G55 A3l slmosls 3l eslizl b i 226 lows X
Ll 5 Glls Sbr s codd plomil 55 o 93 45 SbE adigs Sues) 4 ax 5 L

ol o3 a8 Lo 258 el sl Cho il sy fels 5 (Sl
03 odd el Slagn ) San Lol 33 gla plralr Sl ol ol alul  Gados
O e 4 vy sgmae sl 4 ar g Lol ol B i 5 el
Gy (P TIKED FHAPA 5 POV glaol&il > &S W e 4 (gl
s acb L, B ol agr S > 5 0l C2IS L B e i ol S s
BB ss s 53 ba ol Sas oslis s 3 ol U by i 5 0pl s K5 05
S5 o= (A 5V KD Wl e p dalyd 51 aS L0l 51 uaman Ayls 13 Jsd
G2 5 (K; TaNS2 (K, 5w N ST, 56 3 VN CL WYY 5 5 0 b
e 53 Lok ol LY een 53 lads 50 oSl 5o cal 5l (K5 555 4Y)
lamn a5 b ol by V] s a8 S s 228 Lo olondl (o) LaelSil
PLAXIS 3D, ¢ 5 51 0l oo 3lwdite gl odd S5 slaolaml 0sslm S1>
5 LS ons s gl a iy ssdoes il Ll e 5l (S oS 5 S eslinad
awdin [A] JA] V] dFlewd Bgoonsn (SESSS5 g Slaeds g o3 LluL
53 FHAPA 5 YHOVY Wil g3 gl Ll o onl S eslimal b osdd wle glade

RG] P WA QL«;»J A 9 \ LSL&JQ":

U-US U-UN UN-TS |
[ S
b Y
N .
-3
":::. 1 OO s UN
“ +ak N~ DS DN
R
5
..“J
=12
-15
360820 86/0%,1% 61009 86/10:29 86/11/18

[
— =

f+OV\ o@;‘mi‘ 35 0l 4 Cund 0 LSJZS/°J.|'G| dugﬁ.".‘:“’. O‘J',;.o )b_,‘u' Y JS-&



I

N

(O o Fd 1 s

S S 53 St ey (SIS 5 sla e e e s 5 S B S s Y4

| L. TT-TIR - IT-TIN TIN-TI3 |

L]

-

o
II

1
[=31
] (’
] [
v/
B
c
i’
r A

5 25 45 3 &5 105 125 145 165
I A g s i aleald )

Kol 3 SB 5 (g5l agr 4 Comd 0k (5,505 b ol Ol Olgm Jlaged F K2

f+OvA
o 7
3
DN
-8
_iz
BE/0TI22 S6/08721 860:20 B6:10020 86;11/19 B612;12
Sl A
F+AFA Gtg:no\d”‘ 35 0l 4 Cund 0l dﬂS/c}Uﬂ 6\.&@\?;’)\? O‘J'._ga e 0 JS..’-‘:
o - | T7-TN 11-TI8 TIR-TIN
! s
|- i
| v
2 | B
J. l Us: UN
Ii G k“ s DN
M7 IR — . e
g A - s o
z -8
-12
5 30 BB 80 108 130 185 180 205 230

MU S g ) el

Kol 3 SB 5 (g ki agr 4 Comd 0 (6,5 05101 b ol Ol Ol Hlaged K2
F+AFA



g VAR Dby 5 by ¥ ojlod i Al s pign (lidime 4 5

~ ey ) s e dapas

PLAXIS = - Sins
ey [E0E ) [ P )

FHAPA oKl (51 PAXIS 1530 0 5 53 oad a5l (s Jubs awiin A 03

G 5 ok 4 8 K s gl 2e Y8 5 5 2o YO el Ll Jde 55 a sl

Coge a e St bropl ool B85l 55 Gble Sl Ses,id B Susp bl
ol Je Sl St llas SVl Sl Siladide Sl prmes 5 sdkd plail Sz
ol Db 5 0Ll 5 55 Bp DAl o a4 53 Lol o slinal d 55— 050

G5 ) il & e A s s S B L K sl b i By s S



S S 53 St ey (SIS 5 sla e e e s 5 S B S s 7%

)W\)}%du)ﬁ)b L;s.e‘ &l}-‘ul;- U’:‘"""L’ké)f Ja'i‘]":’ JJw)b RGI PR WY 4.'2;-\5}1
Coond i oJde gl dalad 51 s ool odls Jlesl o5L 50 5o FL el
&\Jf{"h 6[.&5:‘3 Bl L;’I.Lff M LS‘J" J;L;o (abu‘ 4.:.5_5‘ LS)‘J& 2 9 J.:)J JG}.‘B
b obals Slus YOV ool 5 dd eslinad F4APA 5 YOV laelSas] e
JIS\J;- F+47A al.<§.w.“o| BLEE] J:"’L;L.‘.'“ IJAAN 9 ARVAY g_,.“JJJ 4 JJ}J -y 9 °)|)'.’.3
Sl 0l ngja)\.u J:.AL;L:.A O/VY )V/aﬂ‘ v.;): 4 J"}: hlw B} a)‘ﬁé DL, LA&\;-AA;-
ol wl;»-.a 6&@(}@[} JSSU;- d\ﬁﬁ g_J)LJI.a o Rl Y U’:’jJ Bl oslaul L» 43l B [Y]
3 VWAV G as e 1SS A n & 51 e YHOVY o) 6l B8 i 5 65050 5o
i 5 5 )35 53 edd dsls Sl plralr Slus FHAPA oSl gl 5 (4 JSKE) £/Y
S obals 5 ¢ JY I b s &lﬁﬁ by ol g Seilll sl slals
Blas 0 b lolg 5 os S5 glaolKanl 53 (Ve 54 gla JSK2) (g3de Jos, 3l odd arslons
Slaglrals Olbe SN 1 505 Gore ey bl 4 Oy 5 s &L Ol
B L;.L.:.w:; cdj.w‘ﬁ Jj.\.a ‘&::..AH d).u j:"’l";" (C,.w\ ol wl;m E) ol ng.;a)‘.b\
52 cSl 4C1 LSLAA.:‘Y 6\;. g_)_ghﬁ.a ej:;.da Y V:i)jij\ )\ oslaiu L L;L;—‘b 6&]@&‘ 4;“)‘)
LYl eds LIV 5 Y dgla s O 5 Jol @u.«s,\mTwszj
Sl gbjf %é&&}:j éudﬂbg LJ}:‘L;O sdalis 4‘“_5\" J_}U};)J‘\S‘L}; Oloa
el al e i 5 e FHOVY oSl 6l (@ ,C 0 LB Gl el il) B ek, S s 5o
S o e S Gl e PHAPA o) (gl 5 oy /) e sllat L 228
ool 33 58 5l sdel oz o sl &S Ll sy Aoy +/Y o gl L

.Mﬂjwdlﬂwtﬂ)\.ﬁu



ey

e el

Displacement [m]

C(U-UN)

VAN Ol )._.1\.1 Y ooled e Jl>. s s wuwﬂ) 4 s

B(U-US i,

sl ‘

N

N

2 3

St

ep

US-UN)=(A

Chart 1

———

Point A

—_——
Point B

Point C

[¥] F+0V) ol jo B i 5 510 0 dpwlons gla olrlr Ol Hlaged 4 IS

G pbals CU-UN)=  , B(U-US) iz slrals
Displacement [m]
01
1e-3
e \\\
e \\\;\.———.
-56-3 S—
—
-6e-3
0 2 4 8
Step

=A(US-UN)
Chart 1

Point A

——
Point B

Point C

[¥] #49PA ol 5o 5 i 5 5l g5 0dd b sl ol Ol Jlages N+ K2



oS 153 Sl o5 (Sl 85 s bl e sl @ S g Jig RS o

A

22 e IS0 o ¥ (B S2 5 ST slaa¥ ol (SOl 55 sl )by pslie .Y Jir
[£] f+ovY oKl

A | LY | MPa)E KoVl Jsde | VOsulgy dsds | C St | @ A=l Sl ayly | 7 s 050
kN/m*

\ S1 A YV A% YA oY
S2 Y /Y ¥ vY

Y S1 YA YA Y4 Y4 \vAd
S2 Y oYY v vt

s S1 TV /Y4 Y g \Ad
S2 YA YF \i2 s

\ S1 g A Yv Y \/Y
S2 A A7 o0 YA

0 S1 £Y Y v¥ ¥ /5
S2 fA ALl ov ¥4

$ S1 A Y Yo ) 0
S2 ¥q Y ov e

2 dhe IS A 00 b G2 5 C1 saaY ol p Sl 55 s ol )by pslis ¥ Jgis
[0] p+a5A oK

do e | LaaY E Kl s Ogulsy Jgde | C S | ol SWhavol wyly | Uas Ol
(MPa) v kN/m? 0] i
\ C1 \0 VY0 £ Y O/A
G2 Yo VY0 v Yo
Y C1 A XY f\ Yy £/¥0
G2 0 X$ Yo 4
v C1 v AN fY Y¥f Y/
G2 £0 XY \0 v
¥ C1 Y4 /Y4 f 0 VA
G2 Vo /YA A YA
0 C1 Y ¥ A Yo /X
G2 AY AL 00 5}
I3 C1 \ i) Yo Y¥f oA
G2 A¥ Y ov £
v C1 /00 oY 0 Yo Y
G2 AD A oA ¥




1¢e¢ VAN Blia 5 mly ¥ osled cp g b s g ol e 42
DLE ) 23S s sl Ko LSS L et 2alS s dipp\) S s s

&:A.M‘}Y+O\/\ AKIM_L‘ st.v )L’ J:...:J JJ.A cg:,.w‘ u.br...:«.ﬁ Jﬁ._: U':‘ )‘ ASJJLQLQ.A M)L;c
J;L'\? “ G A:A.w\ ol )‘Jg’? J.]G.! b)).ﬂ L;':jf (_},:l>v.7 d)b DL Z+42A GK:.W.L‘ Ls\f ‘)L.

S T o5y —t P A FA Tl
6 r
5 :_\\‘
. N
Z, AN
CI N
o~
! —‘E}“‘
0 T T T T T —t —n 1
i} 1 2 3 1 5 i3 7 8
Solving Cycle

[0]due (sl 1S5 Siulil b s 2als lsses )Y S5

2 Sk eg SO sE sl bl sl e sk 4 e L gsde L Jee o 5o
‘le’)\L&“L}‘Mfl’”lu}w°;@”&tﬁ)l)&'§jw&})‘U‘\SJ-'_}:"'LJ:S/J-‘
ASJ..JIWMAJJ}Ja)‘ﬁb}s_A.a.wL}_il.>4;k>-Lg‘Jg.ZJ:.:&:fwAeMJS}LSLAJZAbLi)‘HJSJA

53 bbb ol Cenl 31 86 1 Gl ol Ol e sscnl ) g e Rl 4 e

Tunnel ;5 053 osliinl b 8 ) Jdow By, Cgd g i bl

Plaxis 3D
(83909 Sledb| SA>we By cuT Blda aS ;;T':’S/J" ‘_}.:.L>J Ji’)) )‘ oslal LE\J"
5 ¢slasl claacs 3l &:A?'Luﬂjf‘;b aJ LSL“J‘}) “:‘i\‘ésgf‘”)ﬂ)'ﬂjﬁf‘}]ﬁ A.L:-Jn



oS s Sl e (S 55 gl bl et sl w2 S e B 2550 B

3550 03 Pl cosle s 5o i b (iladie S sl (65185 Je Sl
S 4S 53l pe 3 g el el s 4 LSy am (o (83555 eS|
035 QLG o 5L s OLacSG Jus ol s Sl Pss b S (a8l ),
Ol sl Covsay w288 Lo 3 K5 G b 5l ol ekl ans
3,8 o s 65555 Dbl s 5 e iledde Jas 45 | g dal s
ole s 5s giladie 1 5 S Sl (235 5 e 3 (gledde e 1
Je 5l St mlas SV S, ledde Gl Gaass cpl 5 a0l Sl
SLid 3 ladie Skl U ok, Jie ol &S | ool 0 eslizad ool S a sa
sl Sty gla K8 i 5 kel 555 Ko 5 S S35 aslr aen
o bd B3 Sledie ailr 5 5d e e LS S (ol e 0l
Jolos s OV sl Csay il Bl Cndly b sline S es 5 sl
2 dal s Dl (oole

S 20l ligsde Slale slaylsl o3 3 dolize Slaloms Glalles & ax 5
borsm o3 Wt sl 4 e gods Lol o) e Sl slallar
GS gl B oS eslinad plaslsl e 5 5zl (iledde o 53 1 S sl
or 3l Ges pl oo ol e el ) blds pde 5 0oy Cfb sl grails
s3dme glpl slaslsl o 5l (S5« PLAXIS 3D TUNNEL (ssue 53l
el 0 a3 SIS ol b5 sl s S S IUT gl an i
2015 e ) Som) G35 slajlpl s Seslbl 51 23U slalles 4 4 5
Sl gl (i ) S 08) G335 L1l oMbl gl 28550 o i, oS
S &S S50 3 el b il el il s slaslsl S35 s s
e G boboe OF gt aily Uas 5 2l las T sl b Sl el Ll
st sy e Spso 53 s s el 2355 o e ol s e

cl?u.‘ s a S Jols (e u‘l‘;r"g G35 Jlpl 5l Jeol slaesls

£¥0

-\

r



A VAN Blia 5 mly ¥ osled cp g b s g ol e 42

LSJLNWJC)’LP“_;QJAJJ ‘_fw&)l:ﬁ‘) Glaal Hus oJ)_}Tﬁ UT‘*OL::J 4543.9};

sy el P Wl 5 e IS e b 5 g i - b

& S omss

Tunnel 5330 e 5 5 oslizal b Cosline o piie SO 2y, b (225 5 o Wlis ol s

kol Gl el 5 8 S el Uyl aakad ¥ i S g5 % s sl Plaxis 3D
Skt s Sl 4l 5 (St Ol s Jsdo eVl Jsde s by b
Jbe 1SS a0 s 5 i 3l e 5 33 L1l slaesls SS a4 )8 pl s S s
Ol s s el e Oiley Bl 4 (gl PHAPA 5 F40V) el ¢l s
s eslizal 4yl (iladis 53 S SOl sy glajmell b Sie glamell oS sl
5 Bledd o, 8 228 L Ll 51 Lol glaesly S 4 badde a3 el sline
sealis o L0l Sl mamen Aies oIl s s >le gl 2l 5 b aslel
5 Silong (I35 55 g il S (B b el gla el G35 550
3 Obsebl sl ol LT (sl Cenl Sl Lg el s bl s s

S gh o o g L Lo

GL‘“

Gt Olas Jl ks Slarle Sldes gl | 518 ey 5 25 g edolad Olosle )
QYA S

G 3 e S Jeals OIS (i (RS 13 g3 (053 300 e (U 5 et Y
OYAPIE 3 ol o5 sl it 5 2 S (S50 ¥ ot ol aalsh 55 ol

e p3 anlad S5 gl iasn ale SIS el g S Lo pslie Oledgs Y
OYAD a0 5 = S 500 o s

353 R m Gl sz S o T b S s A S s s (B e Olias Y

(YA Ol Slidos 5 o she olStls ) ol IS ol OLL . 258 0 Lo o, S



0k S 9> Sl 035 SGle 55 sl ey s sk 4 S s 5 225 ol 7V

Gl bl Gund 5 25 Spl s Slhosast ) n (llide A @l S50
oRls iyl wlid )8 sl OLL TS o Ve o3s Sl ke 4 Sl S5 55
OTYAY) Ol Sl 5 6 5le

6. Brinkgreve, R.B.J., & Vermeer, P.A., Plaxis Finite Element Code for Soil
and Rock Analyses. A.A. Balkema, Rotterdam (2001) 90.

7.  Brinkgreve R.B.J., Vermeer P.A. 2001, Plaxis 3D Tunnel (Tutorial
manual). Balkema, Lisse, 110 P.

8. Brinkgreve, R.B.J., User manual PLAXIS, Finite Element Code for Soil
and Rock Analyses V8 (2002) 420 P.

9. Brinkgreve, R.B.J., & Broere, W., Waterman, D., Plaxis Manual, Version
8, Delft University of Technology & PLAXIS b.v., The Netherlands
(2004)144 P.

10. Feng, X.T. Zhang, Z. Sheng, Q. Estimating mechanical rock mass
parameters relating to the three Gorges Project Permanent Ship lock
using an intelligent back analysis method. Int j of rockMech and Min
Sci37. (2000) PP 1039-1054.

11. Jeon, Y.S and Yang, H.S.; “Development of a back analysis algorithm
using flac” , Int J of Rock Mech. & Mining Sci. Vol. 41, No.3 (2004).

12. Karakus, M., Fowell, R.J., “Back analysis for tunnelling induced ground
movements and stress redistribution”, Tunnelling and Underground
Space Technology, Vol.20 (2005) 514524.

13. Sakourai, S., Back analysis in rock engineering. In Porc, Comprehensive
Rockengineering. (edited by John A.Hadson), Vol4,chap19.pp.453-569.

Pergamon Press, London (1993).



TEA VAN Blia 5 mly ¥ osled cp g b s g ol e 42

14. Shang.Y ., Intelligent back analysis of displacement using precedent type
analysis for Tunneling. Chinese academy of Science Tunnelling and
Underground technology, pergamon (2002).

15. Zang, L. Yang, Z. Displacment- based back analysis method for rock
mass modulus and horizontal in situ stress in tunneling-illustrated with a

case study Chinese Academy of Science. Elsevier (2006).



