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Abstract. Through the stability of the construction process of Xujiazhuang dam is analyzed, the main 
problems in the dam construction process can be clarified. In this paper, the dam model is established by using 

the finite element software P LAX IS to simulate the settlement displacement and stress variation of the dam 

construction process. The results show that the maximum sedimentation displacement is 3.50cm and the 

maximum horizontal displacement is 1.56cm after the dam impervious area is completed. After the completion 

of the dam, the maximum settlement displacement of the dam is 12.96 cm, accounting for 0.54% of the dam 

height, in line with the specifications of the compaction earth dam design requirements shall not exceed the 

dam height of 1% of the provisions. During the whole settlement of the dam, the settlement process of the 

impermeable body and other filling material areas is uniform. The results of the alone for the successful 

completion of dam construction to provide an important reference. 
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INTRODUCTION 

Dam is a valuable asset left to mankind. With the development of social economy and the continuous 
progress of human society, people fully tap the benefits of the dam can bring people, dam in addition to the 
most basic role in flood control and the role of regulation of runoff to protect the safety of national life and 
property, but also for The surrounding area provides residential water, agricultural water and industrial 
water. It is part of the canal system, people can use the dam to meet people's electricity demand. 

In order to meet the needs of China's national economic development, the number of dams in our 
country is huge, and the dam is destroyed and the disasters are devastating and unimaginable. At the same 
time, the normal social and economic benefits of these dams are restricted. According to statistics, China in 
more than 50 years a total of more than 3,800 dam dam, dam dam to the people downstream of the 
reservoir has brought serious loss of life and property. Therefore, the stability of the dam construction 
period analysis is necessary and urgent. 
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FINITE ELEMENT ANALYSIS 

Finite element analysis is a numerical method that has been widely used. The idea of finite element is to 
decompose a complex assemblage into several small units, and then analyze the small units one by one by 
force analysis and then make a whole analysis of the final analysis of the calculation of a zero, the complex 
is simple A calculation method. 

Finite element analysis can be used to analyze some of the more complex problems that can not be 
solved by traditional algebraic methods. Through the finite element method to analyze the problem can be 
more accurate results. At the beginning of the plane is often used to solve the structural problems, as of 
now also extended to solve the three-dimensional and plate-related issues. 

 PROJECT OVERVIEW 

Xujiazhuang dam is located in the Yixi County in the northwest of the township, from the north of Xu 
village about one thousand meters, is the Wei River, the upper reaches of the river. Started construction in 
November 1976, completed in April 1977 the main building of the dam, and gradually completed the 
spillway and the release of water and other dam supporting the construction of the project. 

Xujiazhuang reservoir dam was roughly east-west direction, a total length of 434 meters, crest width of 
3.6 to 4.2 meters. The main structure is composed of clay core sand shell dam. The core wall is made into 
the soil bedrock. The crest elevation is 292.90 meters, the maximum dam height is 24.2 meters, and the 
width of the core wall is about 2 meters. 

STABILITY ANALYSIS 

In order to analyze the stability of Xujiazhuang dam, the following figure is taken to calculate the 
cross-sectional view, and the finite element model is established. According to the upstream dike area, the 
impervious area, any material area, the filling is calculated and the maximum settlement displacement And 
stress changes. 

 

Fig. 4.1 mesh of dam deformation          Fig. 4.2Effective stress of slope 
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Subgrade construction consists of two phases, each requiring 5 days. After the completion of the first 
construction phase, a consolidation period will be performed in order to allow the ultra-static water 
pressure to dissipate. After the second construction phase is completed, another consolidation period will 
be performed, where the final settlement of the soil can be determined. Therefore, a total of four calculation 
processes must be defined. 

 
Figure 4.3 active pore pressure figure    Fig. 4.4 displacement deformation 

Roadbed construction includes two stages, each need 5 days. After completion of the first construction 
phase, a period of consolidation will be performed in order to allow excess hydrostatic pressure to dissipate. 
Second after the completion of the construction phase, another consolidation period will be performed, and 
the final settlement of the soil can be determined. Therefore, a total of 4 calculation procedures must be 
defined. 

According to the analysis of the results, we can get the following table: 
Table .1. maximum displacement table 

Partition construction  Upstream displacement    Downstream displacement      Vertical settlement  

                （cm）                  （cm）                         （cm）      

 

The upstream area of dike      0.29                  0.60                  1.60         
Impervious area             1.56                  2.86                  3.50         
Arbitrary material area        6.12                  3.01                  7.86         

CONCLUSION 

In this paper, through the establishment of homogeneous dam slope model, using the finite element 
software modeling and analysis, respectively, from the two aspects of the change of the settlement 
displacement and the relationship between the stress of the following conclusions: 

When the dam is completed, the maximum settlement displacement of the dam is 12.96cm, accounting 
for about 0.54% of the dam height, which is in accordance with the requirements of the code for design of 
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roller compacted earth rock dam, which should not exceed the dam height of 1%. During the process of 
settlement, the settlement process of the impervious body and any material area is uniform. 

The stress changes mainly occur in any material area, and the stress and deformation of the impervious 
body and the upper part of any material are easy to occur. 
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