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Abstract

The construction of the dam has brought us great convenience, but we should not ignore the harm
it has brought. The rise and fall of reservoir water level is considered to be one of the important
factors affecting dam stability. The numerical simulation and mechanism analysis of real-time
monitoring of reservoir water level can provide scientific reference and knowledge basis for dam
safety management. In this paper, FLAC3D software will be used to conduct real-time monitoring
and simulation of different water levels of Huanggang Reservoir dam. After analyzing the infiltra-
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tion line, displacement and safety factor, the seepage field characteristics will be studied. When
the water level increases, the infiltration line increases to a certain extent, and the maximum dis-
placement increases to 0.14611 m, and the safety factor is 1.965, which is within the safe range.
When the water level plummets, the infiltration line decreases somewhat, but the maximum dis-
placement increases to 0.024 m, and the safety factor is 1.996, which is within the safe range for
the mechanism analysis. The simulation analysis of Huanggang reservoir under extreme weather
shows that the dam meets the requirement of seepage stability.
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Figure 1. Profile of the dam
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Figure 2. Establishment of finite difference method model
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Table 1. Physical and mechanical parameters of materials
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meH+ 2 8 0.3 28e3 28 2.26e-10 0.2 2e7
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Figure 3. Pore water pressure in working condition 1 (normal water level 457 m)
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Figure 4. Pore water pressure in working condition 2 (water level rising to 460 m)
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Figure 5. Pore water pressure at working condition 3 (reservoir water level drops 455 m)
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Figure 6. Displacement in working condition 1
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MR R IZETE AR, ORI RIS SR AR IR TR, R IAE] 0.024 m.
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Figure 7. Displacement in working condition 2
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Figure 8. Displacement at working condition 3 (455 m plunge of reservoir water level)
8. LS 3 (PE7K i BEPE 455 m)ALL#%

4.3. NHRZEFHMR

RS I RAE T 5, SRAFIARER K TN 36 BA RN BRE, & 9 Fios, BAR 2 LN /7.
FE KA N IE H KAL 457 m i 224 2808 1.957.. A3 GB50330-2013 (4R TR ST ) [13]F HI#K
SE, W 2 FiRs. S RIALTRa IR

DOI: 10.12677/hjce.2023.126102 906 T AT


https://doi.org/10.12677/hjce.2023.126102

Table 2. Classification of slope stability
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Zone ZZ Stress
Calculated by: Constant
-5.4177E+01
-1.0000E+05
-2.0000E+05
-3.0000E+05
-4.0000E+05
-5.0000E+05
-6.0000E+05
-7.0000E+05
-8.0000E+05
XA
~1.000E 08 NS
-1.1000E+06
-1.2000E+06
-1.3000E+06
-1.4000E+06
-1.5000E+06
-1.6000E+06
-1.7000E+06
-1.8000E+06
-1.8125E+06
Factor of Safety
Value = 1.965
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Figure 9. Stress and safety factor in vertical direction of working condition 1
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Zone ZZ Stress
Calculated by: Constant
-6.6839E+02
-1.0000E+05
-2.0000E+05
-3.0000E+05
-4.0000E+05
-5.0000E+05
-6.0000E+05
-7.0000E+05
-8.0000E+05
-9.0000E+05
-1.0000E+06
-1.1000E+06
-1.2000E+06
-1.3000E+06
-1.4000E+06
-1.5000E+06
-1.6000E+06
-1.7000E+06
-1.8000E+06
-1.8179E+06
Factor of Safety
Value = 1.996

Figure 10. Stress and safety factor in vertical direction of working condition 2
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Zone ZZ Stress
Calculated by: Constant
-6.6839E+02
-1.0000E+05
-2.0000E+05
-3.0000E+05
-4.0000E+05
-5.0000E+05
-6.0000E+05
-7.0000E+05
-8.0000E+05
-9.0000E+05
-1.0000E+06
-1.1000E+06
-1.2000E+06
-1.3000E+06

-1.4000E+06
-1.5000E+06
-1.6000E+06

-1.7000E+06
-1.8000E+06
-1.8179E+06
Factor of Safety
Value = 1.996

Figure 11. Vertical displacement and safety factor at 3 working conditions
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Zoue Gridpolat Pore Pressure
4.6300E+05
4.5000E+05
4.2500€+05
4.0000E+05
3.7500E+05
3.5000E+05
3.2500€+05
3.0000E+05

3 2.7500E+05
2.5000€+05
2.2500€+05
2.0000E+05
1.7500E+05
1.5000E +05
1.2500E+05
1.0000€+05
7.5000E+04
5.0000€+04
2.5000€+04
0.0000E+00

Figure 12. Infiltration line of a 100-year flood
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Zowe Displacement Magaitude
3.7217E.02
3.5000€-02
3.2500€-02
3.0000€-02
2.7500€-02
2.5000€-02
2.2500€-02
2.0000€-02
1.7500€-02

| 1.5000€-02
1.2500€-02
1.0000€-02
7.5000€-03
5.0000€-03
2.5000€-03
0.0000E+00

Figure 13. Displacement of a 100-year flood
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Zone ZZ Stress
Calculated by: Constant

0.0000E+00
-1.0000E+05
-2.0000E+05
-3.0000E+05
-4.0000E+05
-5.0000E+05
-6.0000E+05
-7.0000E+05
-8.0000E+05
-9.0000E+05
-1.0000E+06
-1.1000E+06
-1.2000E+06
-1.3000E+06
-1.4000E+06
-1.5000E+06
-1.6000E+06
-1.7000E+06
-1.7988E+06

Factor of Safety

Value = 1.883

Figure 14. Safety factor and vertical pressure of 100 year flood
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Zowe Gridpoint Pore Pressure
4.48B6E+05
4.2500E+05
4.0000E+05
3.7500E+05
3.5000E+05
3.2500E+05
3.0000E+05
2.7500E+05
2.5000E+05
2.2500E+05
2.0000E+05
1.7500E+05
1.5000E+05
1.2500E+05
1.0000E+05
7.5000E+04
5.0000E +04
2.5000E+04
0.0000E+00
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Figure 15. Infiltration line of 1000 year flood
15. 1000 FF—i@ 3tk #9iR5H%k

FLAC3D 6.00

©2019 Itasca Consulting Group, Inc.

Zowe Displacement Magnitude
3.5077€-02
3.5000E-02
3.2500E-02
3.0000E-02
2.7500E-02
2.5000E-02
2.2500E-02
2.0000E-02
1.7500E-02
1.5000E-02
1.2500€-02
1.0000E-02
7.5000E-03
5.0000E-03
2.5000E-03
0.0000E +00

Figure 16. Displacement of a 1000 year flood
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Zone 77 Stress
iu:uatea by: Constant

-9.4828E+01
~1.0000E +05
-2.0000E+05
-3.0000E +05
-4 0000E +05
-5.0000E +05
-8.0000E +05
-7.0000E +05

-8 0000E +05
-0.0000E +05
-1.0000€ +08

-1.1000E +06
-1.2000€ +08
-1.3000€E +06
-1.4000E+08
-1.5000€ +06
-1.6000E+06
-1.7000E +06
-1,8000E +08
-1.8208E +06
Factor of Safety
Valve = 1.902

Figure 17. Safety factor and vertical pressure of 1000-year flood
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