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Study on fitting analysis of initial stress field in rock masses
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Abstract: Initial stress is one of the important factors affecting the stability of geotechnical engineering. How to reasonably simulate
the initial stress field is always an urgent problem in rock mass mechanics. Based on the 3-D stress measurements of a certain
large-scale hydropower station construction site, the initial stress field of rock masses is analyzed by finite element method, The
numerical model is established according to the topographical characters and real geometry of large structures and faults located at
the site. The stress field at any point is thought to be composed of gravitational and tectonic stress components, while the gravitational
stress component is assumed to be known as the results calculated by finite element method. When fitting the total tectonic stress
component at the measurement points, unit normal displacement is applied to the model boundaries and the response is computed at
the location of the measurement points in the model. In order to reproduce the measured stress at the measurement point, a linear
regression expression is used to calculate the proportions of each unit response tensor. In addition, infinite element is also attempted
to be introduced into the model of initial stress field analysis to meet the requirement of zeros displacement values on the boundaries;
the preferable results obtained demonstrate that this method is powerful and feasible.
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Fig.1 Geometric model(unit: m)
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Fig.2 Tectonic patterns

FERIE N TR A BN ) (AT IR S, 7EH
AL S L AL 1 KR LR I, 0T A
PR LIAHGLTAA TR 53 3R P b5 3kt
170 58 1 MO R 0 (SEbr bR LTI A A7 %
0> HLS EEEE AR A 5 2 R AR

B2 0 (i gt B oCE — 2 T e A A TC 75 i ik
RN 0 MALRE I A, 1l 3 S2AEI F EATE
FHEIUIN TSRS, Sa AR Z 3R 8 Y RN
I ASESHOR TG, LS EATE N pon e S
8 17 AN AR TTAR X I f) 23 ) 8 15 s F ot

B3 HERME

Fig.3 Calculation mesh
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Table 1 Parameters for rock mass property

E i H /g - om’ PP R/ GPa AL
= 2.70 28 0.25
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Table 2 Fitted coefficients and correlation coefficient

FF (ST
WERL G MRRE UERLC HIRARH
Ci 14456 Ci 265065358
G, 44517 G, 4950127
G 14552 C; 2650895.03
Cy 43549 Cy 4800459
Cs  -1012.02 Cs 607.65
Cs -119678 Cs  ~2909.91 ol
C;  -1488.26 G -53.67
Cs  —1444.70 Cs 1128.08
Gy 111.01 Co 15.79
Ci 3650 Cio  —2420.74
Cn -378.22 Cn -246
Cin __~96.60 Ciy 223.82
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Table 3 Comparison between stress measurements and
stress fitted values in the FEA
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