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RESEARCH ON TECTONIC STRESS PLANE
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Abstract The concept of tectonic stress plane (TSP) is defined as an idea curved plane drawn by the locations
with different depths where the influence of non-tectonic stress disappears. Therefore to U-like valleys
three-dimensional model with consideration of different factors such asvalley width mountain lope mountain
height gravity loading and horizonta lateral compression respectively is made to conduct 3D finite element
modeling research on the spatia variation law of the maximum horizontal principal compressive stress in crust. By
mathematical statistics and analysis the empirical formulais given to show the TSP depth changed with the above
factors. The research shows that horizontal lateral compression and mountain height are the mgjor factors to affect
the TSP depth  and that when the ratio of the gradient of horizontal lateral compression varied with depth to the
gravity gradient is obtained asone the TSP depth is approxinatelly equal to mountain height.

Key words rock mechanics non-tectonic stress tectonic stress plane finite element modeling of 3D stress
field maximum horizontal principal compressive stress
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Fig.1 In-situ stress measurements at the dam site of Ertan Power Station on the Yalongjiang River ~ Sichuan province China
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Fig.2 Measured results of in-situ stresses in the tunnel passing Brown Hill between France and Italy
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Table1l Resultsof in-situ stress measurements of drill 10% at the dam site of Ertan Power Station on the Yalongjiang River

Sichuan province China MPa
/m Smax Simin
17.6 18 05 N78<W
245 5.0 1.2 N87<E
30.0 18.0 30 N8OV
375 65.0 29.1 N34E
405 65.9 25.9 N50<E
45.0 49.4 20.2 N28<E
55.3 60.0 315
59.4 61.0 320 N50<E
2
Table 2 Results of in-situ stress measurements by hydrofracturing at Maoping Hubei province MPa
/m Shimax Simin S
154 155 12.05 6.80 413 N71E
195 196 13.20 7.20 5.23
254 255 12.05 7.05 6.81 N63E
273 274 12.15 7.10 7.31
331 332 13.17 8.05 8.87 N56<E
390 391 14.65 9.15 10.45 N64E
419 420 16.21 9.58 11.23
470 471 16.80 10.07 12.60 N17<E
555 556 13.80 9.30 14.87 N29 W
639 640 18.60 11.90 17.13 N60 W
669 670 17.30 11.40 17.93 N68 W
696 697 22.50 14.64 18.65
736 737 17.67 11.96 19.72
755 756 20.55 13.05 20.23 N70W
774 775 19.85 13.35 20.74 NER
790 791 21.10 13.80 21.17
3
Table 3 Results of in-situ stress measurements by hydrofracturing at Zigui Hubei province MPa
/m Shimex Smin S
393.25 17.88 11.40 10.07 N66<E
403.80 13.79 8.63 10.34
429.77 14.97 9.84 11.00
476.32 17.59 12.27 12.19 N42<E
495.67 22.37 13.99 12.69 N46.5E
498.00 20.35 13.30 12.75 N16E
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Table4 Data of tectonic stress plane for finite element modeling research
6] /m
0 3100 6552 15m
a4 3170 6678 50m
10 88 3170 6678 120m
20 182 3240 6804 210m
30 288 3310 6930 300m
40 420 3380 7 056 420 m
45 500 3450 7182 480m
50 596 3520 7308 610m
55 714 3590 7434 700m
60 866 3660 7560 800m
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Fig.3 3D simulation analysis of Hy with amountain slope of 0<"and mountain height of 0 m
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Fig.5 3D simulation analysis of Hy with a mountain slope of 45<and mountain height of 500 m
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Fig.6 3D simulation analysis of Hy with a mountain slope of 60<and mountain height of 866 m
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