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Parametric Simulation Method of Shield Tunnel Excavation Process
in Hanjiang-to-Weihe River Water Diversion Project

SU Yan', LIU Biao’, WANG Zhengzhong”, DONG Peng', LIU Quanhong’, YANG Cheng'
(1. Hanjiang-to-Weihe River Valley Water Diversion Project Construction Co. ,Lid. , Xi’ an, Shaanxi 710011, China;
2. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; The safety of the excavation process and support scheme of the water conveyance tunnel of the Hanjiang — to
— Weihe River Water Diversion Project is very important for the safety of the tunnel engineering construction and oper-
ation stages. The numerical simulation method is an important way to predict the mechanical performance and safety of
the surrounding rock and the supporting structure during the excavation and support process. The purpose of this paper
is to propose a simplified, general and reliable parametric numerical simulation method. In this paper, Python lan-
guage was applied to the numerical simulation of the tunnel excavation process, and the code of the tunnel excavation
process is compiled based on the Python language to accelerate the complex modeling process. The method proposed in
this paper is used to analyze the influence of the transverse mesh size of the model on the hoop stress of the lining after
excavation and support, and it is found that the hoop stress of the lining is not affected by the transverse mesh size.
The parametric modeling method based on programming language proposed in this paper has the characteristics of zero
error and high efficiency. It can be used for the numerical simulation of the excavation process of similar tunnel engi-
neering, and has practical value for the safety analysis of tunnel engineering.
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ing']

#5751 4 ; Suidong — Moxing. ConstrainedSketch
(name ='sketch — 1", sheetSize =50.0)

2245 . Sd_MX. sketches [ 'sketch —1']. rec-
tangle (pointl = (fFEAIE, FAITE) | point2 = (0.0,
AR ) )

TSR TN FR : Sd_MX. Part ( dimensionality =
THREE_D, name ='Part] _Yantuti', type = DEFORM-
ABLE_BODY)

B =4 A . Sd_MX. parts['Part] _Yantuti'].
BaseSolidExtrude ( depth = L, sketch = Sd_MX. sket-
ches['sketch —1'])

del Sd_MX. sketches| 'sketch —1"']

(2) 5 RIS A

%4 = AR : Sd_MX. Material ( name ="Tu"')

Sd_MX_Tu = Sd_MX. materials['"Tu"']

E XA KRB . Sd_MX _Tu. Density ( table =
((1590.0, ), ))

TRAE R YE M EE 2 Sd _ MX _ Tu. Elastic ( table =
((1.5€8,0.125), ))

EEIR — BRI . Sd_MX_Tu. MohrCoulombPlas-
ticity (table = ( (18.0, 0.0), ))

Sd_MX _Tu. mohrCoulombPlasticity. MohrCoulom-
bHardening( table = ( (300000.0,0.0),))

Sd_MX _ Tu. mohrCoulombPlasticity. TensionCut-
Off( dependencies =0 ,table = ( (0.0, 0.0), ), tem-
peratureDependency = OFF)

WE BB Z %0 Sd_MX_Tu. Permeability (iner-
tialDragCoefficient = 0. 142887,
10000.0, table = ((1.1e-12, 0.67), ))

RFRAE H . Sd_MX _Tu. PorousBulkModuli ( table
=((0.0, 2¢9), ))
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Yantuti']. cells| : ]

Sd_MX. parts [ 'Partl _ Yantuti']. SectionAssign-
ment ( offset =0. 0, offsetField =", offsetType = MIDDLE
_SURFACE, region = Celll , ), sectionName ='JM1"',
thicknessAssignment = FROM_SECTION )

(3) BeREH

Sd_MX. rootAssembly. Instance ( dependent = ON,
name ='Partl _ Yantuti — 1', part = Sd _ MX. parts
["Part]l _Yantuti'])

(4) &HE Step

W 115084 : Sd_MX. GeostaticStep ( name
='Step — DPH', previous ='Initial ')

T2 4 1. Sd_MX. SoilsStep ( cetol = None,
end = None, initiallnc =3600. 0, name = 'Step — 1",

specificWeight =

nlgeom = ON, previous ='Step — DPH', timelncremen-
tationMethod = FIXED, timePeriod = 3600. 0, utol =
None)
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