75 308l ()] o (owodige g yali

VY B V¥R oo D8 Jlo o) 0,leud FR 053 ¢S ol () pos subie 4yl
DOI: 10.22060/ceej.2015.420

) 9 JigF S 3l (g 9 e (g 4 bbb idalns (S JigT (sloj ) Jlod

@Sl g pied & Glgy (S e

Oyl eolos eoylos; ol&isls o o)l yes 05,5) (8 0aSiisl

1891 dzsu U
WAY Cpege A sl
WA U F iS50
WAY o VF ol

WAY jpe 5 1o )

S g 9 955 o) a1 6 )l e )3 &S Canl bay g i bey big Lo g i oy, I (S 10MSS
(sl g G (slopls 1503 S5 alatio (ol gy opl )3 39 g0 4l Jla3 3550 Bes )d Jigh (b il g laolged
Wby awsin (ol cullulis S gl el latis gla Bgs gl o oy jebo a4y dllie ol Ban e e
&4:{ bg psbate ol gl it o B (Soliyd )8, g9y 2 535,080 Jolgs 51 ad duw cymej Ll g 0,bg) sos
wdolCundy ol b gillas .05 oo 5 didlu o (i5)S byl o 50 by fig5 g9 cpl 5l (sdm 90 olb e cgdas i,

oS oS (sloj) sy g oo dbul ibatue Jig5 dlade (sladidisS ;5 i3 35 03 5 g5 gy 10 o dlu] (slng s Al
oy s 209 02l 2 Oimen il g0 Gl Bl (i B (Sl el &) i Jig Gy 13 008 3] (B oslag

UPR 9 p> 09)

s Jie )0 a8 a0 50 b e iul 8l (Solinl cdbs 4 Cons G Hlade g ot y)laiel e (Sddaw Canid Judg

Ghbaiee Bg & Cond (oD S9585 5 (sbed S (xn) Coni 9 031> )18 bawg 3 (gt Sy 3kj ope b glabis ) s 9

o) s Canit

15 mlgs S Sy dlal b AledSs b

alag 100y lro g 93 5l b oply ()l pogde cuily dales (glogg
Alig > 5 2230 ona adgions )3 (pe) 53 o o) (sla S5 st g
e & MBS 60 4 Sy by 5 0l dbml slag (g
g ol (SiuS  Shbg Casd

sbfg (S L g onh by (Sibpan S s
st oo b plgicee |y s )3 (S slagiis Jl s Llates
(b pd odzmy lalos U (ad (Sl (sla e 5l 0,87 Jlos
odosles _Siltuslind clo oo ojl 5 ST iS00 8,5 laips
O3 b po Kl 58S i ) o5l g ST S )ul il oo
JS e 5 By ojle &l ] ixe & ol 5 S 28,000 ]
ilwoslo ol a5 sl S5 @ 25 [OA] WS o (69 e 5] ke
Lo jlojle &5 (olfin oy 4 980 (ekaoys s 4 i
o gy cpdiz s e 4 [Tl i pdpillasl 55 el
oddodlo (sl Jae p3 ol g S yuiS w0l 8,5 Jlasyd gl (dae
)3 3,5 coply sl by b by, el cdel a5 as slgrin
(Mt Wlio ) Cony padge 45) Lhbatmo sla g 3,50 » [0A]
ol o S e Olud 8 [V ENY] Canl oss &)l 50 by cplis
51 45,ke ool sla oo

oo Gl e (2355 Ll (8,5 s> ()

A

Adoddo —)

and 9> )0 (weipy Sblad Al > (pwdine GBI LRlE L
odol Cowds gwejpj Soobd drwg D (6 pSedds Copdy @iblS
it (dvoi; S b hel bbb ol 5l (o el

sy ol S el By cale sba ) 5l (S g 5 02> b9
2 (sdgae da aling 53 gl (xlaw Jig5 Jol dlag )3 oS cunl Sle
Gl g0 ol o A8l @Bl sy o)l Can ) e e 9
k)50 Bos 3 s (i 0 S 5 0ad ST (e s (55 ]
2 9398 wBlo Jig (b il g bao)lpd (o g Jiyi S plgie
il 23,5 o (i (305 0 B ol 9y 2 530S L 38l
D2 Wl idatis (alade (s Sy S

g0 cnl g el 3l And 93 ) dlwgy g8y 4 sladllj 5l JS U
&S Syeo yd Cal S @ p3Y L[] des gyl slaoils b g oS
G 5 St g yFan Laes 13 g A8l (glopls alaio > g
Sl a8 CaS e o g Gl Cawyd (63905 U jguad pl @ ya oL
3929 395 blpd 5l G a8 (590 0 Ll ucuwl )08 5 (s s )lk
annl §| By Sualis 5 Sl )3y o @pg o 3 el 4zl

rou001@znu.ac.ir :olsle Joospe odiws55®



JOB TITLE : MAIN ACC
FLAC (Version 5.00)
]
10
LEGEND ¢ )
13-Jul-13 1247 0500
step o
0600
MAIN ACC
Table 105 =
<L 0400
E
€ 0200
o
2
2 oooo
2
o
o 0200
[
-0.400
0600
S 0 15 20 25 30
t(s)

82959 V35 CanlS Ol 1Y) IS

Fig. 1. Input motion, time acceleration
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Table 2. The mechanical properties of soil obtained

from the relations
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Fig. 3. The numerical model of rectangular tunnel and

surrounding
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Fig. 5. Demonstration of the parameters used in the

rectangular tunnel
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Table 4. Damping ratio and shear velocity obtained

from relations
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Fig. 9. The ground surface settlement profiles for

different widths of the tunnel in the seismic state
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Fig. 10. Variations in the thrust force of the lining with

changes in the tunnel depth
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Table 5. Variations in the thrust force of the lining with changes in the tunnel width
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Table 6. Variations in the bending moment of the lining with changes in the tunnel depth
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Table 7. Variations in the shear force of the lining with changes in the lining thickness
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Fig. 17. The ground surface settlement profiles for

different thickness of the tunnel lining in the seismic state
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changes in the lining thickness
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single-layer and two-layers soil in the static state
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single-layer and two-layers soil in the seismic state
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Table 11. Variations in the internal forces of the lining
with changes the elasticity modulus of soil in the
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Table 9. The properties for the two layers soil
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Table 10. Variations in the internal forces of the lining with

changes the elasticity modulus of soil in the static state
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