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Zone Model
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Zone Model
elastic
| plastic-hardening
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Zone Model
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Ll plastic-hardening
Liner Thickness
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Search for the design point has been completed successTully.
Design point in original space, x:

26572.2
33.3867
19.2191

Design point in standard-normal space, u:

-1.5214
-0. 0047735
-0.0591174

Alpha importance measure:

-0.999239
-0.00314038
-0.0388865

Gamma 'I-TIFHZII’ tance measure:
-0.999239
-0.00314038
-0.0388865

Computing the random wvariable sensitivities...
Random wvariable sensitivities are computed successTully.

The reliability index:
Beta = 1.52256

The probability of failure:
pf = 0.063935

##### FORM ANALYSIS DOME IN 0.092 SECONDS.

J9l 4 yo laebl culbiB o1y RT 13810 55 (o295 :(00-0) S5

The last two trial points in the search for the design point in FORM are employed to compute
The first principal curvature:
kappa = -0.0181283

Corrected probability of failure accroding to Breitung's improved fromula:
pf = 0,0852585

Corresponding reliability index:
Beta = 1.51207

###24 FORM ANALYSIS DONE IN 0.106 SECONDS.
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Abstract

Mashhad Subway third line tunnel is under construction on a 28 Km-Long route.
The tunnel has been excavated by mechanized tunnelling method-EPB- with
specific progress steps. Due to the existence of buildings with the old texture of the
city and heavy traffic in this area, one of the important issues in this study is to
Examine the settlement of the ground surface. In this research, Initially, the
settlement due to tunnel excavation in the study area is estimated By Using Finite
Difference FLAC3D software and the application of boundary and initial
conditions, etc. Then, a comparison was made between the results of numerical
modeling and instrumentation in the region, which shows that the maximum
subsidence obtained from numerical modeling was 7.5 mm and the maximum
settlement Wich recorded by the instrument in the region was 8 mm. Also, the
sensitometry results of the settlement were evaluated to changes in the effective
parameters of soil layers. In the following, the reliability of the settlement resulting
from modeling is evaluated using the point Estimate method. For this purpose,
three random variables of elastic modulus, angle of internal friction and cohesion
of soil layers were selected and based on the mean and standard deviation of each
in each soil layer, 25 different data sets were formed. After determining the results
of the modeling settlement of each of these data sets, the numerical modeling
reliability index of 5.88 was calculated. In the last part of this study, By using an
experimental method to calculate the maximum ground settlement, reliability
assessment was performed by applying this relationship in the operating function
and using RT software in two methods of first-order and second-order reliability.
The Result of the reliability index evaluation using the first-order method Was
equal to 1.52 and the second-order method was equal to 1.51. According to the
results, the reliability index obtained from numerical modeling is larger than the
experimental method and is at an acceptable level compared to global standards.

Keywords: tunnel, settlement, numerical modeling, FLAC3D,instrumentation,
reliability, point estimate Method.
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