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Neotectonic setting of the Longmenshan fault zone and location map of stress measurement sites
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Table 2 List of measured results of stresses using

hydraulic fracturing at Yingxiu site

R E P, Py, P, P Sh Su S. T Sh

(m)  |(MPa)|(MPa)|(MPa)|(MPa)|(MPa)|(MPa)|(MPa)|(MPa)| J5 [1]
90.00 0.82]4.30(3.50|2.60](2.60]3.481]2.39]0.80
128.00 | 1. 20 |13.62|12. 78 7.44 | 7.44]8.34]3.39]0.84
142.00 | 1.3419.95[8.70(5.95(|5.95[7.81(3.76|1.25N56°W
171.00 | 1. 63 |18. 21{18. 18|11. 81|11. 81|15.62| 4.53 | 0.03
178.00 | 1. 70 |11.30{10. 98| 9. 68 | 9. 68 |16. 36| 4.72|0. 32
185.00 | 1. 77 |12.73|10. 17| 8.35]8.35(13.11]4.90 | 2. 56
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Table 3 List of measured results of stresses using

hydraulic fracturing at Baoxing site

W P, Py P: J Sh Sh Sv T St
(m)  |(MPa)|(MPa)|(MPa)|(MPa)|(MPa)|( MPa)|(MPa)|(MPa)| J5 ]
128.00] 1.28 | 6.67 | 5.96 | 3.40|3.53|3.63|3.39|0.71
156.00{ 1.56 | 6.11|5.26 |3.44|3.44|3.50|4.13|0.85
189. 00| 1. 89 |11. 71]10. 32| 7. 36 | 7.36 | 9.87 | 5. 01 | 1. 39 [N23°W
219.00/2.19 |12.12|8.33|6.45|6.45|8.83]5.80(3.79
258.00] 2. 58 |12.53|12.25[9.81 | 9. 81 [14. 60| 6. 84 | 0. 28
283. 00 2. 83 [16.62|15.7612. 27|12. 27|18. 22| 7. 50 | 0. 86 [N80"W
317.00| 3.17 |17.29(12. 82|11, 09(11. 09|17. 28| 8. 40 | 4. 47 [N74°W
354.00] 3. 54 |18.56|18. 04(15. 75|15. 75(25. 67| 9. 38 | 0. 52
387.00] 3. 87 |11.86|11. 48(10. 08|10. 08(14. 89(10. 26/ 0. 38
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Table 4 Measured results of stresses by hydraulic

fracturing at Yaoji site

WEE | Po p, P, P Sh Su S. T Su
(m) |(MPa)|(MPa)|(MPa)|(MPa)|( MPa)|( MPa)|( MPa)|(MPa)| Jj [i]
180.25[1.08 [ 9.04 [ 8.34|8.28(8.28(15.42{4.77] 0.7
187.55| 1.15 |12.72]8.95(8.19 | 8.19 |14. 44| 4.96 | 3.77 [N57°E
224, 44| 1.51 |14.23(12. 46|11.61|11. 61(20. 86| 5.49 | 1. 77 [N63°E
233.29|1.60 [16.69(13.66|11.11|11.11[18. 07| 6.18 | 3. 03 |[NI°W
241.15/1.68|8.50(6.39(5.68|5.68|8.97|6.38](2.11
250.33| 1. 77 |12.29|10. 89(10. 80|10. 80(19. 74| 6. 63 | 1. 40 |[N55°E
259.10| 1.85(13.69(11.81|11.68|11. 68|21. 38| 6. 86 | 1. 88
264,37 1.91 [13.66{6.61|5.39|5.39]7.65|7.00|7.05|N22°E
275.07|2.01|7.67(5.32]6.41|6.41|11.90|7.28]2.35
280. 46| 2. 06 |15.60|13.00(13.53|13.53(25. 53| 7.42 | 2. 60 |[N39°E
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Fig. 2 Variation of the measured stress values vs depths at three sites
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Table 5 List of measured results of stresses using

hydraulic fracturing at Kangding site

W P, Py P: P, S Su Sv T Sn
(m)  |(MPa)|(MPa)|(MPa)|(MPa)|(MPa)|(MPa)|(MPa)[(MPa)| J [f]
55.00|0.31(4.47(3.27[1.701.70 | 1.74 | 1.46 | 1. 20 | N5°E
81.00|0.57|4.66(3.91|2.44|2.44|2.84|2.15|0.75|N8I°E
94.00(0.70 | 4.10|3.61|2.52(2.52|3.25|2.490.49
117.00{0.93 {5.03(3.93|2.31|2.42|2.46|3.10|1.10
136.00{ 1.12 | 9.81]6.12|3.55|3.55|3.67|3.60]3.69
143.00{1.19{2.86|2.53|1.95]1.95|2.13|3.790.33
172.00] 1. 48 {17.32|11. 47| 5.92|6.12|6.41 | 4.56 | 5.85
186.00] 1. 62 {10.91|6.89 | 4.94|4.94|6.31|4.93|4.02
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Maximum horizontal stress and aftershock distribution along the Longmenshan fault zone.

Arrows indicate the orientation of maximum horizontal stress
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Table 6 Measured stress values along the Longmenshan fault belt
before the Wenchuan Ms 8. 0 earthquake (from An et al. , 2004)

W A5 W (m) | Sp(MPa) Si (MPa) S, (MPa)
347~438 |  20~25 10~15 10
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3 229 14 8 6
4 240 14 10 9
5 150 16 10 4
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Preliminary Results of In-Situ Stress Measurements Along the Longmenshan
Fault Zone After the Wenchuan Ms 8. 0 Earthquake
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WU Jinsheng® , YAN Junfeng”, OU Mingyi''?
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Abstract

Four months after the Wenchuan Ms 8. 0 earthquake in western Sichuan (China), in situ stress
measurements were carried out along the Longmengshan fault zone, with the purpose of obtaining stress
parameters for earthquake hazard assessments. In situ stresses were measured in three new boreholes by
using overcoring of the piezomagnetic stress gauges for shallow depth and hydraulic fracturing for deeper
depth. The results show that the maximum horizontal stress at shallower depth (~20m) is about 4. 3
MPa, oriented N19°E, in the epicenter area at Yingxiu Town, about 9. 7 MPa, oriented N51°W, at
Baoxing County in the southwestern Longmenshan range, and about 2. 6MPa, oriented N39°E, near
Kangding in the southernmost zone of the Longmenshan range. Hydraulic fracturing at borehole depths
from 100 to 400 m shows a tendency towards increasing stress with depth. A comparison with the results
measured before the Wenchuan earthquake along the Longmenshan zone and in the Tibetan Plateau
demonstrates that the stress level remains relatively high in the southwestern segment of the
Longmenshan, and is still moderate in the epicenter zone. These results provide a key appraisal for future
assessment of earthquake hazards of the Longmenshan fault zone and the aftershock occurrences of the

Wenchuan earthquake.

Key words: Wenchuan Ms 8. 0 earthquake; In-situ stress measurement; overcoring; hydraulic

fracturing; Longmenshan fault belt





