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Analysis on the Construction Process With Reason of Joint Arch Tunnel in Partial
Press
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Abstract: In this paper, the process of the construction of the transitional joint arch tunnel in Qiaotou tunnel of YuanMo Freeway has
been simulated with the application of ANSY S V5. 6 FEM program. The stress state of surrounding rock, ground settlement
and internal forces of tunnel support structure during each period of construction are obtained by 2D computation. Some
solution is obtained by contrasting , analysing and comparing with data obtained by live measure. This analysis provides a
scientific basis and technical guidance for the construction of joint arch tunnelsin Qiaotou tunnel of YuanMo Freeway.
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Fig.1 Model Net for FEM analysis Fig.2 Model for joint arch tunnel for joint arch tunnel
2.1
Co
Co 20%-30%
C o 20%
2.2
Drucker-Prager(D-P)
ANSYSV5.61
3 (al ive)” ” (kl”)”
ANSYS
PLANE42
C25 1
1
Table 1 Physical mechanics parameter for FEM calculation
E(GPa) H y (10N/n?) (%) C kPa
1.1 0.33 2500 35 120.0
C25 28.0 0.15 2500
2024 PLANE42
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59 905
3 59 905
2 59
Table2  Stressand displacement for No.59
59
X (MPa) -4_365 -3.601 -10.423
Y (Mpa) -7.159 -6.182 -20.904
X (mm) 1.71 1.82 0.87
Y (mm) 6.17 6.00 7.38
3 905
Table3  Stressand displacement for No.905
905
X (MPa) -3.381 -4.079 -12.431
Y (Mpa) -6.004 -8.148 -22.950
X (mm) 1.60 1.90 0.85
Y (mm) 6.24 5.83 7.33
X -4.365Mpa
Y -8.148Mpa X
12.466mm; 10.738mm
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Fig.3 Vertical displacement for digging in left tunnel Before right tunnel



1) 5.882mm
3.412mm.

2) 3
4 mm

Table4  Horizontal displacement(mm)

0.709 -0.507 3.209 -1.315
2.532 -2.937 2.259 -0.574
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Fig.4 Horizontal displacement for digging Fig.5 Horizontal displacement for digging
in left tunnel Before right tunnel in right tunnel Before left tunnel
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Fig.6 Plastic strain for digging Fig.7 Plastic strain for digging
in left tunnel Before right tunnel in right tunnel Before left tunnel
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Fig.8 Plastic strain for digging in two side at the same time
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Fig.9 Around constringency for XK342+402 section Fig.10 Around constringency for SK342+403 section
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