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Consolidation and static-dynamical stability of upstream tailings dam

HU Zai-qiang, YU Miao, LI Hong-ru, ZHANG Zhuang
(School of Civil Engineering and Architecture, Xian University of Technology, Xi'an 710048, China)

Abstract: The influence of gravel pile foundation reinforcement for the initial tailing dam of goldmine of Sifang Company on
the dam stability is investigated. First, the foundation of the initial tailings dam is strengthened by combining the stopper layer
with the gravel pile reinforcing system. The variation of the degree of consolidation with time for the gravel pile at different
depths is revealed using the drainage consolidation method. The optimal reinforcing scheme is proposed. Second, based on the
actual and experimental data, the seepage behavior is analyzed inversely by means of SEEP3D. Furthermore, by using the
effective stress method in the EFES-3D software, static and dynamic stability of the dam is calculated and the slope stability is
analyzed. The results show that gravel pile foundation reinforcement may lead to increase of the settlement and decrease of the
dam slope displacement. It provides a method for reducing the possibility of the dam liquefaction and improving the stability
against sliding of tailings dam.
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Fig. 1 Profile and material partitioning of upstream tailings dam
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Fig. 2 Consolidation-time curves
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Fig. 3 Gravel pile reinforcement scheme
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Table 1 Calculated values of static analysis of materials
ok JF%E E-u I8~ 4)
/(g-em) K n Rs c/kPa Q) G D F
1.45 128.66 0.71 0.81 30 30.5 0.3 2.7 0.12
==Y i 1.55 129.81 0.85 0.93 38 30.1 0.35 1.84 0.08
1.65 162.24 0.87 0.96 40 31 0.4 1.88 0.17
FERb 1.55 107.14 0.75 0.79 15 33.9 0.35 2.13 0.25
WANEE G I 2.0 193.50 1.27 0.75 10 32 0.47 1.65 0.23
GIESE 22 800.00 0.60 0.65 0 35.0 0.5 1.50 0.35
®2 SMHMEOHOEETESY
Table 2 Calculated values of dynamic analysis of materials
+2K FHEE/(gem?®) K . u K, Cl C2 C3 c4 C5
1.45 488 0.27 0.5 12.7 0.002 0.75 1.2 0.8 1
==Y i 1.55 541 0.261 0.5 14.5 0.002 0.75 1.2 0.8 1
1.65 571 0.246 0.5 14.4 0.002 0.75 1.2 0.8 1
R 1.55 526 0.236 0.5 13.8 0.002 0.75 1.3 0.7 1
FEATIE S £ I 2.0 810 0.230 0.5 13.0  0.002 0.75 1.3 0.8 1
R 2.2 950 0.212 0.5 126 0.002 0.75 1.3 0.8 1
7E: Cl. C2. C3. C4. C5 ABARZIEILEIM 5 M4
& 3 BATEENMERIHEE
Table 3 Characteristic values of static analysis
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TH O BURECK U7 AT FIRIUR BUKP R BT AN BOKERD BANER R
JiERE/m  fB/m ViEE/m FEfi#E/m B6%/m Mo, /MPa o, /MPa  o,/MPa /K
® 1.7 1.2 1.0 0.6 0.15 0.80 0.85 0.45 0.7
@ 2.1 0.9 0.6 0.6 0.20 0.90 0.90 0.50 0.7
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Fig. 6 Static stress and displacement fields of maximum
cross-section of working condition 1
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Fig. 7 Static stress and displacement fields of maximum

cross-section of working condition 2
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Fig. 8 Dynamic shear stress and acceleration and pore pressure
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Fig. 9 Dynamic shear stress and acceleration and pore pressure

ratio fields of maximum cross-section of working condition 2
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Table 4 Characteristic values of dynamic analysis

FRbRFE(E
SNV S Y I N T A= W]
T Z BT
skt O e R b
‘L'd/ MPa _ _
B /(ms?) FE/(ms?)
@® 1.0 0.19 1.3 0.4
® 08 0.22 1.2 0.4
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