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Table1
used in the
Soil properties analysis
Soil parameter Value By oo ides ol Y gue
Case1-stiff Young's
soil modulus(E1) 3.12e8(N/M*2)
Poisson's
ratio(y1) 0.3 Table2
Unite weigth(y1) 19.2e3(N/M*3) Lining used in the
Shear wave properties analysis
velocity(CS1) 250(m/s) Lining parameter Value
Flexibility Tunnel Young's
ratio(F1) 18.5 Lining modulus(Ec) 248e8(N/M"2)
Case2-soft Young's Poisson's(yc)
soil modulus(E2) 0.54e8(N/M"2) ratio 0.2
Poisson's Unite
ratio(¥2) 0.35 weigth(yc) 25e3(N/MA3)
Unite weigth(y2) 18e3(N/MA3)
Shear wave
velocity(CS2) 105.41(m/s)
Flexibility
ratio(F2) 3.1
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Table3
Distance Flexibility y Flexibility y
from co. max; co. max
tunnel of lining-stiff Case1-stiff of lining-soft Case2-soft
Numerical analysis axial soil soil soil soil
FLAC3D-One dimention 1.22E-03 3.96E-03
SHAKE91-One dimention 1.30E-03 3.60E-03
FLAC3D-Two dimention 20 1.33E-03 4.12E-03
FLAC3D-Two dimention-no
slip® 0 1 1.52E-03 1 5.00E-03
FLAC3D-Two dimention-full
slip* 0 1 1.87E-03 1 5.80E-03
FLAC3D-Two dimention-no
slip 0 18.5 2.23E-03 3.1 6.65E-03
FLAC3D-Two dimention-full
slip 0 18.5 2.33E-03 3.1 7.06E-03

*Free field shear distrotion condition for modeling of non-perforated ground

IRVTOSCIRVIY PR PN VIR Lol DPSVAY
_ j/max[(nof.vlip) +7/max1(ﬂtllf.vlip) _ 000152""00187

7max[ - B > = 00017 (7)
7max — }/maxn(m)—slip) + ymaxn(full—slip) — 0.005+.0058 —0.0054
1T 2 2
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Table4
Numercal Numercal
numercal Wang Vs. Penzien VS.
Mmax(N- Mmax(N- Mmax(N-
M) M) Wang(%) M) Penzien(%)
Case1- noslip 1.38E+05 1.27E+05 +8.2 1.26E+05 +9.4
Case/1- fullslip 9.63E+04 1.27E+05 -24.4 1.27E+05 -24.4
Case2- noslip 2.85E+05 2.83E+05 +0.7 2.74E+05 +4
Case2- fullslip 2.17E+05 2.83E+05 -23.5 2.83E+05 -23.5
el g g0 Sl 3l Jol Trnay Ay lio =0 Jou
Table5
Numercal Numercal
numercal Wang VS. Penzien VS.
Tmax(N) Tmax(N) Wang(/%) Tmax(N) Penzien(%)
Case1- noslip 7.43E+05 7.23E+05 +2.6 8.41E+04 +782.5
Case1- fullslip 1.40E+05 4.25E+04 +229.8 4.25E+04 +229.8
Case2- noslip 4.94E+05 4.22E+05 +17.3 1.83E+05 +1.70E+02
Case2- fullslip 2.61E+05 9.44E+04 +176.7 9.44E+04 +176.7
&"b” PRCEE cSLQ-‘:‘B) )" J‘"" Vmax “‘-M*-‘L“"‘ -f JS“".
Table6
numercal Penzien Numercal vs.
Vmax(N) Vmax(N) Penzien(%)
Case1- noslip 1.78E+05 8.41E+04 +111.7
Case/1- fullslip 1.36E+05 8.49E+04 +60.5
Case2- noslip 3.15E+05 1.83E+05 +72.5
Case2- fullslip 2.75E+05 1.89E+05 +45.6
i g goue sl 51 Jol> R racking ratio auglio -V Jguo
Table7
Numercal Numercal
numercal Wang VS. Penzien Vs.
Racking Racking Racking
Ratio Ratio Wang(%) Ratio Penzien(%)
Case1- noslip 1.77 2.58 -31.4 2.55 -30.5
Case/1- fullslip 1.43 2.58 -44.6 2.57 -44.4
Case2- noslip 1.6 1.76 -9.1 1.7 -5.9
Case2- fullslip 1.3 1.76 -26.1 1.76 -26.1

Ui poe s g3 45 s e sl FLACID ey slzl o oSaalis b Jlael ley Jsbo o o0 st sla el 5 (V23Y i)
el 0 o0l a5 A 1T IS]05 45,5 L5 bl 090 Jigh Ui 5 ST cpm el izl
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Comparison of Mmax of FLAC3D and closed form solution
(No-slip)[WEHN]
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Comparison of Tmax of FLAC3D and closed form solution (NO-slip)
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Comparison of Vmax of FLAC3D and closed Form solution
(No-slip)[WEHN]
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Comparison of Mmax of FLAC3D and closed form solution
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1200000 J‘ ——FLAC3D
~ 1000000
2 500000
z ]
@ 600000 ~@-CLOSED
£ 400000 FORM(WANG)
2 00000 - SOLUTION
—— -
o - ' ! t ! o CLOSED
0 20 40 60 20 100 FORM(PENZIEN)
Flexibility Ratio SOLUTION

Sl g goue gy 3l Jols Mipay (oimos (6 100 dus i (£) JSCi

Computer For Civil Softeare Engineering Group : www.CCSofts.com , www.CompCivil.com



Comparison of Tmax of FLAC3D and closed form solution
(Full-slip)[WEHF]
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Comparison of Vmax of FLAC3D and closed form solution
(Full-slip) [WEHF]
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