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Figd Curves of recorded stresses by hydraulic fracturing
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Table 1 Measured results of in—situ stresses by hydraulic fracturing

. : RS HUMPa IS J1{E/MPa .
T L Pl P | P | P P T o | ow | 2 OHO)
1 6.20~7.00 20.26 14.31 7.19 0.05 0.05 5.95 7.21 7.19 12°
2 9.20~10.00 | 17.66 | 12.12 | 7.53 | 007 | 007 | 554 | 1040 | 753 | 10°
" 3 1220~13.00 | 1024 | 901 | 622 | 009 | 009 | 123 | 956 | 622 | —
4 15.20~16.00 16.24 9.12 7.04 0.10 0.10 7.11 11.91 7.04 8°
5 1720~18.00 | 1058 | 7.95 | 588 | 012 | 012 | 263 | 957 | 58 | —
i 620~7.00 | 1829 | 11.84 | 658 | 000 | 000 | 645 | 7.85 | 6.8 | 095°
2 9.20~10.00 | 1558 | 858 | 573 | 000 | 000 | 7 | 854 | 573 | —
2 3 1220~13.00 | 1647 | 105 | 7.34 | 000 | 000 | 597 | 1143 | 734 | 84
4 1520~16.00 | 1748 | 1102 | 729 | 000 | 000 | 646 | 1077 | 729 | 82
5 17.20~18.00 | 1628 | 1081 | 7.53 | 000 | 000 | 547 | 1166 | 753 | —
1 620~7.00 | 1698 | 877 | 6.14 | 000 | 000 | 821 | 960 | 614 | 11°
2 920~1000 | — | 1109 | 669 | 000 | 000 | — | 891 | 669 | —
3 3 1220~13.00 | 1523 | 10.04 | 7.11 | 000 | 000 | 519 | 112 | 7.1 g
4 1520~16.00 | 1452 | 981 | 652 | 000 | 000 | 47 | 965 | 652 | 14°
5 1720~18.00 | 1574 | 1005 | 6.65 | 000 | 000 | 569 | 978 | 665 | —
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Table 2 Calculations of three—dimensional stresses
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Fig.5 Stress orientation of the research area in world stress map
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In—situ Stress Measurement and Analysis of Failure Mechanism of Surrounding
Rocks at the Rasuwagadhi Hydropower Station in Nepal

BAO Linhai' ZHU Kaibin® GUO Qiliang' PEI Xiaodong® HOU Yanhe'
(1 Institute of Crustal Dynamics, China Earthquake Administration, Beijing 100085; 2 No. 1 Branch of Sinohydro Bureau 7 Co., Ltd.,
Meishan 620860; 3 Shanghai Investigation Design & Research Institute, Shanghai 200434)

Abstract A three—dimensional in—situ stress measurement by hydraulic fracturing was‘eonducted at the Rasu-
wagadhi hydropower station in Nepal. The results show that the major principal stressatthe field is 10.47 MPa with
the azimuth of 18° and dip angle of 15° which are almost horizontal; the intdimediate principal stress and the minor
principle stress are 9.01 MPa and 6.34 MPa respectively, with the azimuths and dip angles of 158° and 71° and
285° and 12° respectively. The crustal stress field of the construction area is characterized by dominant tectonic
stress with medium stress level. Based on the measured data, it studied the failure mechanism of surrounding rocks,
with the results showing that the failure is of splitting pattern and the main reasons for this are a large angle between
tunnel axis and principal stress, and medium and higher stress levels.

Keywords Hydropower station; In—situ stress; hydraulic fracturing; Surrounding rock failure
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