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A Study on the Correction of Analytical Solution for
Wetted Tailings Reservoir Saturation Line

HU Kaiwen'>, LIU Jiahang'>, LI Qiang' "’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Key Laboratory of the Ministry of Education for Road and Railway Engineering Safety Assurance,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The saturation line is one of the main factors affecting the stability of tailings ponds, and

accurate prediction of the saturation line position is of great significance for preventing the instability of
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tailings points. In response to the analytical solutions proposed in existing literature for wet tailings
ponds, the downstream boundary condition equations were modified using Kochina’s theory and Falkov-
ich's theory. Combined with the modified upstream and downstream boundary conditions, the analytical
solution for the revised saturation line of the tailings pond was obtained. A working condition model was
established using finite element software with bottom slopes of 0. 05 and 0. 1, as well as initial slope
ratiosof 1 :2, 1 : 1.5, 1:1, 1:0.577 (60°), and 1 : 0. 5. The analytical solution proposed in the
paper was compared with numerical and literature analytical solutions, and the results showed that the
proposed analytical solution had higher accuracy and wider applicability.

Key words: tailings pond; saturation line; revised analytical solution; seepage field; numerical simu-

lation
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Application of Convergence-confinement Method in

Squeezing Surrounding Rock Tunnel
LIU Zhichun'*”’, LIU Pingyang’, TAO Zhengwei’, SUN Minglei' °”’, GUO Xiaolong' "

(1. State Key Laboratory of Mechanical Behavior and System Safety of Traffic
Engineering Structures, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Key Laboratory of the Ministry of Education for Road and Railway Engineering Safety Assurance,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Due to the particularity of surrounding rock properties and stress environment of squee-
zing surrounding rock tunnel, the characteristic curve of surrounding rock is obviously different from
that of conventional tunnel. In order to study the interaction relationship between surrounding rock and
support in squeezing surrounding rock tunnel, the characteristic curve of surrounding rock was modified
by considering the support effect. The influence of different deformation grades on the modified charac-
teristic curve of surrounding rock was studied, and the primary support of double-track railway tunnel
with squeezing surrounding rock was optimized. The results show that the arch foot and the wall foot
are safe control positions due to the influence of stress concentration under the condition of a rough tun-
nel. With the increase of deformation grade and lateral pressure coefficient, the support characteristic
curve and the modified surrounding rock characteristic curve no longer intersect. The deformation of
grade | and grade Il can meet the safety requirements by using single-layer support. The anchors only
need to be arranged in the arch and side wall positions, and the deformation anchors of grade Il and
above need to be arranged in the whole ring. Grade [V deformation needs to consider measures such as
improving the shape of the tunnel and advanced reinforcement while adopting double-layer support.

Key words: squeezing surrounding rock tunnel; deformation grade; stress release method; modified

surrounding rock characteristic curve;supporting characteristic curve



