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Abstract
In order to study the influence of open-pit mining on the existing tunnel below and determine the
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proposed mining depth of open-pit mine, this paper, based on the proposed mining process of a
limestone open pit mine for construction stone in Chongqing, use three-dimensional finite ele-
ment analysis method to analyze displacement, stress and shaping of the surrounding rock of ex-
isting tunnel at different elevations caused by open pit mining. When the mining elevation is +470
m, the tunnel at +439 m and +425 m is stable. When the mining elevation is lower than +470 m, it
has a great influence on the stability of tunnel at +439 m and +425 m. Therefore, a reasonable
mining depth of 64 m (+470 m) is determined.
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Figure 1. Schematic diagram of excavation scope
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Figure 2. Tunnel location
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Figure 3. Calculation model
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Table 1. Material parameters of rock and soil

1 ATEMEESH

M E/MPa U yI(kN-m%) c/kPa ol() t/kPa
HIREIA T RKH 4500 0.25 26.7 1100 36 500
PR AT A 1 R 3600 0.26 26.7 880 34 400
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Figure 4. Excavation simulation steps
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Figure 5. Cloud map of the vertical displacement of tunnel +439
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Figure 6. Cloud map of the vertical displacement of tunnel +425
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Figure 7. Cloud map of the vertical displacement of tunnel 439 (right) and 425 (left)
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Table 2. Vertical displacement of the maximum final displacement section at top and bottom of the tunnel 439
T2+ BERANBRABE L. TEZEUBENL

M AIETFR 1. 2RIFR 3. 4RTTR 5. 6 ZITR 7TEIFR5m 7EIFR 10m
EE -1.44 2.72 7.68 14.56 16.29 18.00
T EE 1.00 2.28 6.50 12.43 13.93 15.42
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Table 3. Vertical displacement of the maximum final displacement section at top and bottom of the tunnel 425
3 HBBERANBREABE L. TEZEUBETNL

i T 1, 2 ZIR 3. 4 ZIR 5. 6 ZIFR 7EIFRS5m 7EJFRK10m 1. 2 BIFR

EE -1.65 1.62 6.40 11.93 13.31 14.71

TEE 1.33 1.31 5.22 9.76 10.90 12.05

FIULE Y, +439 I8 iR 2 B AL 27y 18.00 mm, J5 467 M i i A T AL B8 e P A A K, B ) (S B U
N AACEON I ), HBEAE 82 R IX HOTTR, B r) L RS SZ W4 K o +425 B8 fe 24 B AL A5 207 14.70 mm,
JE e i i AR T AL SR T B fe K, AR I R AL O ) HBER B R X TR, g
BT R . +439 i 5+425 BIE WAL EINTE R VG .

42. BIENA
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Figure 8. Cloud map of the vertical stress of tunnel 439
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Figure 9. Cloud map of the vertical stress of tunnel 425
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Figure 10. Nephogram of principal stress at the maximum section of buried depth
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Table 4. Stress change of the left and right surface of tunnel 439
F 4 +A39 BEERENNTWK
1% BEFR 1 2RFR 3 4FR 5 6EJRR TEJPRSmM  TEJRRI0m
Tr Rk -1626.92 -1314.13 —810.04 —143.72 19.89 176.86
B 7] 8 73
A BE —1640.33 —1327.27 —822.16 —149.77 15.57 175.22
T BE -0.17 0.41 -0.74 —4.55 -5.62 -6.39
KPRy
i EE —49.70 —42.15 —30.93 -16.20 -12.61 —-8.90
Table 5. Stress change of the left and right surface of tunnel 425
F 5 +45 BEERENNTL
it 25 B 1. 2 2% 3. 4 EFR 5. 6 R 7 JZJFK 5m 72K 10m
I Bk —1940.90 —1656.07 —1165.68 —475.60 —302.26 —130.92
B¢ [ ¥ 3
AiBE -1905.23 -1621.64 -1136.11 —454.76 -283.75 -114.75
Tr B —72.19 —63.14 —47.97 —26.46 —21.04 —15.65
IR 7
i EE —15.43 -12.90 —-10.06 —8.08 —7.66 —7.33
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Figure 11. Development map of shaping area
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Figure 12. Shaping area of tunnel 439 (left) and 425 (right) after excavation
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Figure 13. Influence of excavation depth on tunnel 439
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