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Abstract

As the main body of coal mine slant in the shield construction, segment need to bear the sur-
rounding water pressure, soil pressure and various other loads. It has high requirements for me-
chanical property and waterproof performance of segment. In this paper, the simulation analysis
was studied on mechanical property and waterproof performance of segment in the shield con-
struction tunnel. Through analysis, internal force, deformation, seam opening and dislocation of
the segment are obtained. It provides theoretical support for the implementation of the project.
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Figure 1. Segment shape
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Table 1. Segment design parameters

=1 ERRITEH

T H RHE
TR W& #6600 mm
oM #7300 mm
ERIEE 350 mm
Ry 7H
B 1500 mm
K Yk e S
R ERERR WA B
AR AR C40
B2 N Ny St HUBTE AE 252 5.8 215 M i

Table 2. Waterproof gasket requirements

= 2. IRARERFH K EEHEER

fir 8 Bs 7K e 2 SR
MBS AR F i) BEETTT 6 mm. 4567 10 mm SEAFR, B4R ER A RERSHRET 0.5 MPa K&
A4 e 1a) REETKIT 8 mm. FEAL 15 mm Z5AF T, B IR IR PN REREIRET 0.7 MPa frJ7K

Figure 2. Calculate model cross section schematic
B 2. irERAESEREE

Figure 3. Calculate model cross section schematic
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Figure 4. Shell-spring model and joint simulation
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Figure 5. Local cylindrical coordinate system
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Table 3. Connector parameter list
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Table 4. Computation of internal force combinations and cross-section reinforcement checking
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BRES 531 2200 65
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BB 830 2207 T 59
R BORIESIE 150 29520 o, 4v22+6020 O
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BRIEZE 61 2030 o sp18+6016 OO
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B B3RS o 10 3R 555 11 IR MRS ot G5 AR T HEAT 0 M, UK 450 5 (0 45 #1525 T
DL 9, ks LA 10,
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(b) H7IE(N)

Figure 6. Internal force calculation result of flexible hinge model
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(b) H7IE(N)

Figure 7. Internal force calculation result of shell-spring model
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Figure 8. Structural deformation and open-volume analysis model
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Figure 9. Vertical deformation of solid model structure
9. SEARBVEMZ ETRE

Figure 10. Entity model structure convergence deformation
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Figure 11. Seam opening amount of solid model
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Figure 12. Seam opening amount of solid model
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Figure 13. Seam opening amount of solid model
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