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Fig.1 Geotectonic and stress field in Longmenshan area
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Fig.2  Distribution of Longmenshan fault and Wenchuan earthquake aftershocks
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Fig.3  Simplified geological map of the Qingchuan fault and adjacent areas
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Fig.4  Geomorphological map and systematic stream offsets across the Qingchuan fault
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Fig.5 The Qingchuan fault
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Fig.6  Damage of Qingmuchuan town in the Ningqiang M¢5.7 earthquake
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Fig.7 Damage of Yangpingguan primary school in the Ningqiang M¢5.7 earthquake
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Fig.8 Blasting water and crack at Yangpingguan along Jialingjiang River
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Tab.1 Borehole profile of in situ stress measurement

/m
/° /° /m

33.05 106.31 653.46 52.50 SE

32.98 106.10 638.40 50.10 SE

33.05 106.13 595.97 49.10 NW
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Tab.2  Hydraulic fracturing stress measurement results
/MPa /MPa ,
o
/m Py P, P, Py T Su S S, r° %
15.50 3.86 1.80 1.05 0.16 2.06 1.20 1.05 0.47 NE65 3.4
15.50 4.27 2.22 1.21 0.16 2.05 1.26 1.21 0.47 NW55 3.6
22.50 4.61 2.81 1.65 0.23 1.80 1.91 1.65 0.68 3.7
28.50 3.98 3.56 1.96 0.29 0.42 2.02 1.96 0.86 3.0
35.50 4.93 3.58 2.10 0.36 1.35 2.36 2.10 1.07 NW46.4 2.8
40.50 5.62 4.27 2.45 0.41 1.35 2.68 2.45 1.22 2.8
20.50 4.81 3.11 1.67 0.21 1.70 1.70 1.67 0.62 NE35 3.6
25.50 5.82 3.88 2.09 0.26 1.94 2.13 2.09 0.77 3.7
31.50 5.82 4.42 2.45 0.32 1.40 2.62 2.45 0.95 3.7
36.50 6.02 4.49 2.52 0.37 1.53 2.69 2.52 1.10 NE53.6 3.2
43.50 6.80 5.08 2.95 0.44 1.73 3.35 2.95 1.31 3.3
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3
Tab.3  Stress relieving measurement results
o 25 03
/m
MPa 2.69 3.18% 2.25 3.97% 1.65 5.18%
31.0 ° 242.05 — 1.74 — 98.64 —
° -23.83 — -15.23 — -61.19 —
MPa 2.25 2.42% 1.67 3.09% 1.59 3.43%
33.0 ° 119.06 — -76.43 — 193.91 —
° 2.31 — -8.47 — 81.22 —
4
4.1
6, 0, O, o, > 0, > 04 o,
10 -
3 oy >0, >0y
oy >0, >0, 0Oy>0,>0, oy > oy > 0,
oy = T + po, 1
o T g, i
¢ = i(*+tan'l/x) 2
2\2
T M
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STABILITY AND STRESS MEASUREMENT NEAR
THE QINGCHUAN FAULT IN THE NORTHERN
LONGMEN MOUNTAINS

PENG Hua'> MA Xiu-min' > JIANG Jing-jie' >
1. Key Lab of Neotectonic Movement and Geohazards — Minisiry of Land and Resources  Beijing 100081  China
2. Institute of Geomechanics ~ Chinese Academy of Geological Sciences  Beijing 100081  China

Abstract After the M8.0 Wenchuan earthquake it becomes an important concern that whether
aftershocks direct to Hanzhong along the Qingchuan fault and a strong aftershock also occur. The study
on in situ stress measurements was carried out at Ninggiang region in the northeastern section of the fault
in order to master the changes of the coulomb stress in the Qingchuan fault after the earthquake and to
identify the development trend of aftershocks using the hydraulic fracturing in situ stress measurement
techniques on June 2 to 28 2008. The size orientation and distribution of the tectonic stress in the
fault were obtained respectively by the hydraulic fracturing and stress relieving in three boreholes.
According to the measured stress data the direction of the maximum level principal stress is NE-NEE
near the fault and does not accord with the SN-NNE direction of the regional tectonic stress. It is shown
that the stress state near the fault changes obviously compared to the regional stress field affected by the
impact of fault activity. The relationship between horizontal and vertical stress is o, > 0, > o, at the
measurement depth. The study reveals that the stress state is conducive to the activities of reverse fault
and is basically the same as the geological data. By using sliding friction Coulomb Guidelines and friction
strength from 0.6 to 1.0 it can be seen that present stress state near the fault has reached or exceeded
the sliding friction threshold of the thrust fault indicating that present tectonic activity is mainly thrust
movement and it is impossible for the strike-slip movement to occur in the measured area. The thrust
fault activity is less likely in the eastern section of the fault but much more likely in western part of the
Qingchuan fault.

Key words Longmenshan earthquake Qingchuan fault in situ stress hydraulic fracturing stress

measurement  Coulomb sliding friction criteria





