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1. Fast Lagrange Analysis of Continuum
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1. Constant Strain Triangular


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

A AN @3de G3luant 3l S0 0 b sl e 5 Sl W e s aiy) aetr T JE By 53 sl o

SI1 5 il el e SRl e e glag e 4 O ST L OT Sl
el Sllos Glay Jals b5 50 51 0S5 b s e

S e 5 celS e S lre (2555 a2l 2L s S see e
osliul CnS e Olseas e cnl 3l g3de Slagsilaand A s a0l S5 LB
S Sl CalS=ase lae el eliiel S Jlae 0 Sl G s e
el o oals L Y ol o ag o ln sl pl 63555 sla ol

i dile a3 siluand ly s okl oW1 5 FLAC )53l o5
gy Sl sl 1550 (g aie 45 555 o0 eslinal 3V OB 5 oo SSL
SU G5 055 5 s e @ileand Glp o ol Sl 15 B s el aa
GF 033 5 o S Sl Jales OF Culies 5 ol oslizad CST L0358 ol

A JS8) Sl o shae
Applied Qverburden

IR T A PO N I

é $ 120.00 m

PP.S PP.S

77‘;}7_ PP.S 77\,%7 77;;7_

120.00 m

PP=Pare pressure Is Fixed
S=Saturation is Fixed

$oe dbe (550 Il g STled awds ¥ IS

1. Beam


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

VY40 Bl ¥ 5 5led cond Al o ndign polid e 4523 Yive

(m3/5) g2
5

™ L 1 1 1 1 1 1 1 1

%é,‘f' 20 40 60 80 100 120 140 160 180 200

(M) Be5 35 50 31 alold
338 (Sl 53 Ji5 4 53050 Dl (23 2 S 3 pleilr ST S
Yo s O Ogulyy b 5 S0 b0 dpde 5 0 (53 Sl iy
Ol CalS— a0 Sl S s 3255 033 8l g el 0l 5l +/Y 5 GPa
Al o Kving SOl (ol it Sl et 5l e slacaks pde sa ol 0l
soodd bl oade (gl s 6 pdid s Ol ad his 5 cl edd i Lo 555
el el sk gy (SO ol Jalbas 0T SO ol
HGSO r S Vo fl;al S Sk ke leand b csle el s st
Gloyi= ol Slis « fg )by b gllas b gba 25 Jlasl (e avtin cxle (LAl
e b Gillae SO 5 (Sdods ol gy 2 00 i) e U pills
Je 50 53 gLl 5 slo i O LE8) S ssden (550l calS— 250 08
Sl padae e YAV L ol I8 Ol 5 SO 5 (US e s
b e A8 0 kil o amnions jsken Je SO s dols ) (0
sl s 4 S0 Jaul i S1) (eade e 53 od dlasl glo i Of LS

Lol dal g Jolael (69,0 (gade Jde LEL il


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

véivo ‘5;.,\96)'bwl:ldf_§ajeLfdji;ﬂaj@g}c,_&bijsqjjngi\]wj\&j)adiﬂj&bd

3l Sl 05 Sl (b5 50 o leim SN W 055 o (Ji5 i (2
B a s ol w3 Ll ke Spsds Jos el 5 B 5 05 gl
5 0 dslows elans Ul 3 FLAC Sle 5 bedd bl o3 a8 el S5 0L
Sl b 8l s nl 3 e esls Gled Ol e gl ls S s
ol drlome Ol o 4y a5 b 305 2f (23 lamgte ssbar B 53505
Lo O o Olgea g Oselm GOl 51 L5 4 5255 T (25 §pamme 5
oS Bl S 5 s 53 Sose Goledde Spl a5 L ol B
H el ol sl 2o KLl Lokl s da ol o plonil oo
S dde po Sl sl 5 - s obea byl dola (Ssses ki o
gl s sl ply 0L S Sl s s o sla e gyome S Conl 0l
sl 0L Sl estid L FLAC 153l 5 ) S qratio aze 51 0l5 e s
¥ 53 eslizal sl ols i 25 Fish

S 5wy 3 Bl s b e Sileand s el L Of o aslis (5
s o ol B Ol K (5 plud b oo

Jsl (ol & Oty U de Jo by i (O) adsl dolw DI 51 Jae LL5L G
Ol soldl (Sdssdn 5 SO ol 5o i b G5 055 5 o0 Jiy
Jebo plonil 5 Olsee Sow (gl 5 iy 55 0 amlons (6 35k o 0 Jlesl (o5
B i s GuF 3l A B e gsas ST s susl ke SIsode

IR 3 SR e 5GP 05 Sadkdsb s Cebhs Sla el s G
T RRCTY STRUI YRR S

e 53 Bs w6005 2l o3 a5 L GuE 055 Gadkidsd 5 ubs oLl G
(S5 e g

Jlash (Jald & Oy B ddbe o Jis S sl Dol DI 51 de bt (=

203 2l o 2l o s (S il pladl 5 G 05 5 S


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

VW0 Dliesls ¥ &5l o> o guilign i pn 43 525 viv

3 o3 et bl s pd Dalee Goo P 053 Sadidst e b (LS w
52k s ek gl S A o s Jolae Olge S 358 ol s

k;a.w‘c.l.«;: .}QL?JJ‘:AY‘ &)Js d_})klaﬂl?bﬂ

398 S5\t 5 (5 S0 b Ol Ko (5 p0u5 58 o o )50 5 Y

plmil 5 iy ol o (Y JS8) (Ssdes w2 0 30 o 3w a5 L
P03 Olge S b s ot b Sl e 035w bl (225 Ll
e Sl b L s @U Sl odd el bl Y dsds 5 s b)) we
el el s a5 (V) el illas (sode Jde Assas ol U351 5 el (5 S 0510
f=(Qm—0Q? fa=@m—0)?/Qn )
2 Qc 5 ol Sl s Oy ol Jlo S gllas CU fn L= @U f ol s s
el ol Je s s el oL

s Ml 3V 5 Y Glag sy et el gl o5 slie 0 S s
Vs ¥ gbag i85 kil o oules e cl sl ool (ol g pdid 58
Oiles Dsha py opl 5l gl et a0 O o5 4 s b5 & 3005 & (0
MR Gl sed 55 L 5 Hlssed S LIB s S0e w95 gl et &b Sl

sl 0 Il 5 g 53 0l (5 863l &;A{Ua;'-d\}?

GroF 095 Calbed 5 g pdid gl s ¥
G5 033 Calis ol ol 03500 Gooy 3l B8 @ 53505 S o> IS slates,
3 G 0 Sl bl o s el S ITE] el ae e VLY )
O35 Coalieds Sl i b plonsl (sl ool 4y 4 55 L el 0 il OF (5 i3 58
Sl O b a5l b5 4 o of s Sl 6 by
Aoy /0 il 4l e 8X 1078 5iy55 a5 s plydsd S oK Fs 4 s

sl @Uﬁﬂ10_7dﬁ.1.;5_,_éi 2 LT UK s e esls il o (U ISKE) el


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

A ANY @3de G3luant 3l S0 0 b sl e 5 Sl W e s aiy) aetr T JE By 53 sl o

4
= . YOF ‘__ﬂ Aa

-_'.\ == Wl T e
o3
)
Y 2
‘-
3
=
.1! 1

0]

1.00E-05 6.00E-05 1.10E-04 1.60E-04 2.10E-04 2.60E-04
'NI/S ) JJ-'-L:‘J}“- —, J-ﬁ

VJdehﬁd‘be«iJlﬁjdchJ‘.ﬁAOJﬁ
S s bl 0L Ko gl 0 ks oLyl G pdid el o i ¥ Jsd

v 1 0 ¢ Y Y \ Sk g
vV Ad \YY Vo AR Yo V4. () il o 515
Yeo\y Y T vo. Ve Yo Y (b 5 whgssys ol o2

ol bl g pddsh o
Q80T AAYE  FTIAFO YTV ¥/ees Q/88A UFAA

-0
(X )agl o

G5 035 Saddst s SIPI LSS ol mly MalS ol o 5550 o iy
Sl L s Sk Al e (RIS e s 2l o G 055 Subis b
3L Rlp GoF 053 5 o by Sadids S e el T G 053 el
Y/0 AEL GF 055 Grdidsh plpslie s g A oS s 5 Ao 0/t
G SRt i GRIBL S Sl ) SOl passe cnl ol Ao
Fsa oss o os JES 55 G5 0s) Sl B Bl 4 ae 355 055
SR i Dl b alie D3 03 Dk a5 e 5L Jb e s 3 sd e


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

VW0 Dliesls ¥ &5l o> o guilign i pn 43 525 YA
2.25E+02
2.00E+02
1.75E+02

1.50E+02

(ml/s) s

1.25E+02

1.00E+02

7.50E+01 - . . . .
1.00E-07 2.10E-06 4.10E-06 6.10E-06 8.10E-06

(MVS) &y O
0 wg sln Fs 4 so0ss 2l 2 2 GF 055 G2l ST S

08 sl ey Ll el Bl Sl s e 10_86;:{ i (S pddsi VY Ji..: BY
035 Gakidsd 5355 2l Y Gy 055 Culbis oS al,s s By o oss o oo
035 kst Sl Bl L poomes ol Aoys /A0 Ll il 6 2 1077 55
G Dl Sl 8 apE e SR G300 g GF 085 Swbis LU G5
SR ey Spdids Jals 4S5 S 0l Olg e JS)sba e e Ao VYl
Sl s Gl B & osss S 23 2 GuF 053 Cabs Sl 3E Ll
el 0l odalie by a4 (93555 O o5 Oluis gl elie Ls)y 50 baag ol

o3ls hlad Vg 53 By 4 s2as o 0 o i s liisk B A S s
Sl ol ke e V555 05 Cwlbks Ly o5 ;.j o J))Tﬂ 33 el 0
= RS 53 G 055 Srdds M (G P S i RIBIL S el 22
G5 05 Gedidst &S 5,5 Ol 018 o JSysbay 5558 e S350 L 4 o5,
Grdudsi oy 00 510l Jlie &S 5l 8 By w @oass o o3 IS 50 K

25 SR s


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

AEAL!

6348 Sloand Sl 5800 b Sl e 5 Sl Ao e 3w aeder O JUSH B s Sasl 5 ol

035 Sabid Slad 36 IS sbay &5 55 0l Ol5 e plmil la s olal s

Sl 2h by opl Sl cwl 5b bs w @oas ol o3 2 VY 5 G5

Sl a5 L G Ol A g Sk et WL R Y G b5 b

ot palie el odd GLl 23S s bl 5 Gy S e Bs 4 g0

Sadidsd @ Gy 3l da G adidsd b Cund 5 Gy Sl ag p Gl s adidsE

4.60E+01

4.40E+01

4.20E401

[

4.00E+01

3.80E+01

(mlfsy =»

3.60E+01

3.40E+01

<}

]
e
ofatels
htetel

bt
35
425

R,
AR,
Saas

Sttt

+%
)

G

255
258

L5

I
<

v'
<505

i

2eteds

=
25
Tt

L

L
+%

L

AR

soseietelotetely
lelelalele!

ot

L

53
35

R
aeleteTetitets
{50550

STttt

e
%
<

[
o
b5
e

ool ol esls olad ¥ Jsdr 53 Ko 4l

5]
3]
2
<]

i
255
{5052
%

et

.,..
5
R,

B 1.00E-07
m2.00E-07
E34.00E-07
B 6.00E-07
E8.00E-07
E1.00E-06

o
00
o

i

%
o2y
bes

£
e
0505
bated

o
26k
o2

e
30

o
{505

i
ol

"
L

%

25
ot

555,
=

oo
5%
2555

4
+%
L
et

o
25
!
bt

525,55
052
Satr

£
£
{505
55

3
22
S,

P
%
S

Yoag s BSasous ol e g GuF 085 salyisd SV S

1.40E+02

1.20E+02

1.00E+02

8.00E+01

(=

6.00E+01

(ml/s) s

4.00E+01

2.00E+01

0.00E+00

—&— 1.00E-07

o

] 8.00E-08
7 —m—6.00E-08

4.00E-08
=4+ 2.00E-08
—— 1.00E-08

n e
e

.
—s
e —
"

0.00E+00  2.00E-06 4.00E-06

6.00E-06 8.00E-06 1.00E-05

(MVS) 257 Us5 & nd i

Vg 5 Bsa s ol 25 2 A g adkd St A K


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

VW0 Dliesls ¥ &5l o> o guilign i pn 43 525 YEY

AV 568 G de Ol sdes Jiow 3 Bis a4 s o oo S ol S oL
VYo ol ldde 5 ol a5 LB LS uT b a5 b el :)Jﬂ You] L
GF B sdes (i 3 Cenl odd esls (il § Jadr 3 4SOl ol 436 1
aie Ve Wi e 5o Js il esls Fals ag e Veee spus S S rbdsts s
gy 2l 0> GuoF S L A D S0k 8 el 3 5 Ty a8 S 5 200558
3 IS 3 Gy AL Ak Bl B e s of e a K Ssle ol
il 3 5a el 0 5 & Sladigs 53 g b g0l s FoS B 4 g5

Colbis e o Gl G addel utes 5 chit CA LS plaag o
IS 53 i (MVS 1E-8 b 1E-T) Guy5 055 Jslee Loy (s ndid s o 5 52l
LE-7) o s Splydsd b S 5050, b ag 03 30 B & so,s ol
Ol o5 NIA] 553 Blod el o gla id s el 6 pud st o 5 (M/SIE-8 1
b oo 5l adl o 2T 51 568 s G 055 S pdidsd Sl e Bs a4 0005
Sbral i) 55 L dalee L GV Sl e i s GF Op) S At
B o3 edd plndl Slalie @ a5 L b0 G b o AT 4 e S Ll
F5 o sos Sl IS 0 on Ghig A Sl ay n) o e Ol e
el 0 Bl 52535 095 6 i3 s Jalee OF (6 p i3y s 0 i o

GoF S dn gy 2 ln o dd L5 SR8 e 2 dsar

v 1 0 1 v Y \ SHg,hes wg
EOED E T EOEO EO (6 5 1) Gy 5l A @305 ol o
£/A £/A EA YYeer g/A £/A £/A Wl (X 1078) il i oy o
V4T AT VY Ve e 14T AYY GooF 05w Ol K (5 s

(b, 1) ) FpS) bt LS LE O

Sblg Joos £
G5 ol P Sele s OL‘T;J e sl 3l eslatnl b gzl o

| N T ALY T ST uf PEIL Y SRR PR - rl?r_.r‘ Gup 3w by


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.2.8.0 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

AgAS! 38 (Sl 516, b sola e 5 ol A e o s aediar O JWl g s 2l Jolos

ol o3l oles Gou5 055 S adidsh el blie 53 (S 5 SO e o
S FeS L bS5 4 o ol s ( Solasda Oblg s & o ools ol
B P N K BT P I P P S PPN A PRR WA W,
DS SIS s e hoss OF @ Sl s asly (R GE 055 S rdiist e 2
R ECVNCH P S P BTSSR | 2-XR I ol e S SIsds g oy
46350 2> ol (w0l SolS cadst S G p S de e sl s S
o bag 2l o d aa Jy cas Jblae SO 0 5 (St DI s L
adly s Ao s Ve U SO 0 Jdod 55 05 Ol 5 ol edalie gilie Wiy,
NG

3.00E-02 -

u LSS;':';D:'AE‘)'\:"}' uL:J"';'. .\_."S;':Jf')'\':'h uL:b':
2.50E-02 -

2.00E-02 -
1.50E-02 -
1.00E-02 -
5.00E-03 -
0.00E+00 -

1.00E-04 2.00E-04 4.00E-04 6.00E-04 8.00E-04

(m3/s) o

(M/S) 32,5 595 & poudeds

§oag s Oblg b 5 Ollg Jdow Sl g3 5 Big 4 ga0s O (03 Sk A IS

& S ouss
3 P 055 5 by S pdds b awlie 53 Goyp 055 Cwlbs Ol Ll
055 Sl 3 3doee Sl i aals b ol BYs 51 Sl 5l By w05 o
el (6 i3 si Ol ead b anslie 53 55
IS 53 Gy 053 Sabed S8 Gy 055 & sy Srdidsd Sod SR L

Sahe sk bg o ol 2


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

VW0 Dliesls ¥ &5l o> o guilign i pn 43 525 Yivy

s ax a5 ans als e Ve B Sl S (6358 Ll e G5
Ll 508 (S pdid sk SaS 53 Gayp AL Al 58 S il

S L Sl 568 Bs w62 Sl Sl Obl s Jd o3
bl o il o S 55508 0Ll S (28l Wl r al ol e el 0 3550
L B e A 038 sk

st 5l (STt Jdos b oll s o s el 3,500 03 Olbe sl

doys Vo G or Olily o 53 el 355 a3 ISssbar 5 Al e SR R 03

Sl Dl 5 o 1 S
@u

1. Tseng, Dar-Jen, Tsai, Bin-Ru, Chang, Lung-Chen,"A case study on
ground treatment for a rock tunnel with high groundwater ingression in
Taiwan", Tunnelling and Underground Space Technology, Vol. 16 (2001)
175-183.

2. ElI Tani Mohammed, "Circular tunnel in a semi-infinite aquifer",
Tunnelling and Underground Space Technology, Vol. 18 (2003) 49-55.

3. Song W.K., Hamm S., Cheong J., "Estimation of groundwater discharged
into a tunnel", Tunnelling and Underground Space Technology, Vol. 21
(2006) 1-7.

4. Kolymbas D., Wagner P., "Groundwater ingress to tunnels the exact
analytical solution" Tunnelling and Underground Space Technology,
Vol. 22 (2007) 23-27.

5. Wang T. ., Jeng F.S., Lo W.,"Mitigating large water ingresses into the
new Yungchuen tunnel, Taiwan", Bulletin of Engineering Geology and
Environment, VVol. 70 (2011) 173-186.


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

vy 3o (Siluand 3 (S0 e b (sls e g 5 Sl A ey m_j})m,.’;.%_;_.ﬂ JUsl kg s ool Jeles

6. Shahriar K., Sharifzaden M., Khademi H. J.,"Geotechnical risk
assessment based approach for rock TBM selection in difficult ground
conditions", International Journal of Tunnelling and Underground Space
Technology, Vol. 23 (2008) 318-325.

7. Wenner, Dieter, Wannenmacher, Helmut, "Alborz service tunnel in Iran:
TBM tunnelling in difficult ground conditions and its solutions", 1st
Regional and 8th Iranian Tunneling Conference, 18-20 May, Tehran,
Iran, (2009) 1-12.

8. Zarei H.R., Uromeihy A., Sharifzadeh M.,"ldentifying geological hazards
related to tunneling in Carbonate Karstic rocks-Zagros, Iran", Arabian
Journal of Geosciences, Vol. 5, (2012) 457-464.

9. Park Kyung Ho, Adisorn Owatsiriwong, Joo Gong Lee, "Analytical
solution for steady-state groundwater inflow into a drained circular tunnel
in a semi-infinite aquifer: A revisit", Tunnelling and Underground Space
Technology, Vol. 23 (2008) 206-2009.

10. Gong Q.M., Yin L.J., She Q.R., "TBM tunneling in marble rock masses
with high in situ stress and large groundwater inflow: A case study in
China", Bulletin of Engineering Geology and Environment, Vol. 72
(2013) 163-172.

11. Huai-Na Wu, Run-Qiu Huang, Wen-Juan Sun, Shui-Long Shen, Ye-
Shuang Xu, Yan-Bin Liu, Shou Ji Du, "Leaking behavior of shield
tunnels under the Huangpu River of Shanghai with induced hazards",
Natural Hazards, Vol. 70 (2014) 1115-1132.

12. Goodman R.E., Moye D.G., Van Schalkwyk A., Javandel I., "Groundwater
inflows during tunnel driving”, Bulletin of the International Association
of Engineering Geologists, Vol. 2 (1965) 39-56.


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

VW0 Dliesls ¥ &5l o> o guilign i pn 43 525 Yive

13. Franklin J.A., Zhang L., "Prediction of water flow into rock tunnels: An
analytical solution assuming an hydraulic conductivity gradient”,
International journal of Rock Mechanics and Mining Science, Vol. 30
(1993) 37-46.

14. Lei Shizhong, "An analytical solution for steady flow into a tunnel”,
Atomic Energy Control Board, VVol. 37 (1999) 23-26.

15. Shin J.H., Lee .M., Shin Y.J., "Elasto-plastic seepage induced stresses
due to tunneling" International Journal of Numerical and Analytical
Methods in Geomechanics, Vol. 35 (2011) 1432-1450.

16. Ming Huang fu, Wang Meng-Shu, Tan Zhong-Sheng, Wang Xiu-Ying,
"Analytical solutions for steady seepage into an underwater circular
tunnel”, Tunnelling and Underground Space Technology, Vol. 25 (2010)
391-396.

17. Fernandez G., "Behavior of pressure tunnels and guidelines for liner
design”, Journal of Geotechnical Engineering, Vol. 120 (1994) 1768-
1791.

18. Schleiss A., "Design of reinforced concrete linings of pressure tunnels
and shafts for external water pressure”, International Journal on
Hydropower and Dams, Vol. 4 (1997).

19. Perrochet P., "Confined flow into a tunnel during progressive drilling",
Journal of Ground Water, Vol. 43 (2005) 943-946.

20. Perrochet P., Antonio D., "Modeling transient discharge into a tunnel
drilled in a heterogeneous formation”, Journal of Ground Water, Vol. 45
(2007) 786-790.

21. Preisig G., Dematteis A., Torri R., Monin N., Milnes E., Perrochet P.,

"Modeling discharge rates and ground settlement induced by tunnel


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

YiYo 3o (Siluand 3 (S0 e b (sls e g 5 Sl A ey m_j})m,.’;.%_;_.ﬂ JUsl kg s ool Jeles

excavation", Journal of Rock Mechanics and Rock Engineering, Vol. 47
(2014) 869-884.

22. Marechal J.C., Lanini S., Aunay B., Perrochet P.,"Analytical solution for
modeling discharge into a tunnel drilled in a heterogeneous unconfined
aquifer", Journal of Ground Water, Vol. 52 (2014) 597-605.

23. Bobet A., "Characteristic curves for deep circular tunnels in poroplastic
rock", Journal of Rock Mechanics and Rock Engineering, Vol. 43 (2010)
185-200.

24. Carranza-Torres C., Zhao J., "Analytical and numerical study of the
effect of water pressure on the mechanical response of cylindrical lined
tunnels in elastic and elasto-plastic porous media", International Journal
of Rock Mechanics and Mining Sciences, Vol. 46 (2009) 531-547.

25. Heuer R.E., "Estimating rock-tunnel water inflow", Proceeding of the
Rapid Excavation and Tunneling Conference, San Francisco, (1995) 41-
60.

26. Zarei H.R., Uromeihy A., Sharifzadeh M., "Evaluation of high local
groundwater inflow to a rock tunnel by characterization of geological
features", Tunnelling and Underground Space Technology, Vol. 26
(2011) 364-373.

27.Jing L., Ma Y., Fang Z., "Modeling of fluid flow and solid deformation
for fractured rocks with discontinuous deformation analysis (DDA)
method", International Journal of Rock Mechanics and Mining Sciences,
Vol. 38 (2001) 343-355.

28. Sharifzadeh M., Karegar S., Ghorbani M., "Influence of rock mass
properties on tunnel inflow using hydromechanical numerical study",
Arabian Journal of Geosciences, Vol. 6 (2013) 169-175.


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html

[ DOR: 20.1001.1.22286837.1395.10.2.8.0] [ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.18869/acadpub.jeg.10.2.3405 |

VW0 Dliesls ¥ &5l o> o guilign i pn 43 525 viva

29. Chen H., Zhao Z., Sun J., "Coupled hydro-mechanical model for
fractured rock masses using the discontinuous deformation analysis",
Tunnelling and Underground Space Technology, Vol. 38 (2013) 506-516.

30. Ohtsu H., Ohnishi Y., Taki H., Kamemura K., "A study on problems
associated with finite element excavation analysis by the stress-flow
coupled method", International Journal for Numerical and Analytical
Methods in Geomechanics, Vol. 23 (1999) 1473-1492.

31. Yoo C., "Interaction between tunneling and groundwater-Numerical
investigation using three dimensional stress-Pore pressure coupled
analysis”, Journal of Geotechnical and Geoenvironmental Engineering,
Vol. 131 (2005) 240-250.

32. Graziani A., Boldini D., "Influence of hydro-mechanical coupling on
tunnel response in clays", Journal of Geotechnical and Geoenvironmental
Engineering, Vol. 138 (2012) 415-418.

OYAL) Ol iy danie of Jl g7 1S o podd Olgo slie cpwdige XY

34. Palmstrom A., "RMi - A System for characterizing rock mass strength
for use in rock engineering”, Journal of Rock Mechanics and Tunnelling
Technology, Vol. 1 (1995) 69-108.

35. Hoek E., Diederichs M.S., "Empirical estimation of rock mass modulus",
International Journal of Rock Mechanics and Mining Sciences, Vol. 43,
(2006) 203-215.

sblcatge o Jast figr jl 2 o o s o AT cp odla o ($550en X

Jlo Odse wdige s olo @l coode 5 Al (sla i, il esldza] L

OYA) Y 5l o ler


http://dx.doi.org/10.18869/acadpub.jeg.10.2.3405
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.2.8.0
https://jeg.khu.ac.ir/article-1-2329-fa.html
http://www.tcpdf.org

