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RESEARCH ON METHOD TO SOLVE FAULT MOVEMENT AND
FAULT ZONE STRAIN USING CROSS-FAULT DEFORMATION DATA

Zhou Haitao and Bo Wanju

( First Crust Monitoring and Application Center, CEA, Tianjin 300180)

Abstract A new method which could obtain the crustal horizontal strain and fault deformation from cross-fault
data is proposed. Using the cross-fault baseline and leveling data at Tangshan seismostation during 1999 to 2012,
the vertical deformation of the Tangshan fault is calculated with a presumption that the fault vertical activity is rigid
body movement. And then assuming that the fault zone and its surrounding areas are uniform strain fields, the fault
horizontal movement and the strain characteristics of the fault zone from the cross-fault baseline data are separated ,
then the horizontal and vertical activity rate of the Tangshan fault, the strain characteristics and principal stress di-
rection of the fault zone are solved.
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Fig. 1  Sketch of Tangshan seismostation and Tangohan fault
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Fig.2 Curve of the Tangshan baselines 1-2 and 3-4(1999-
01 -2012-09)
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Tab.1 Activity rates of the Tangshan fault from January, 1999 to September, 2012 ( unit: mm/a)

My WIER RIRHE EERBHE RS mEEE KRR EiEEER
1999 0.352 6 0.242 6 0.800 2 2006 0.562 2 0.280 7 0.148 2
2000 -0.103 -0.009 8 0.520 8 2007 0.6819 -0.554 0 -0.044 5
2001 0.594 9 0.679 8 0.258 8 2008 0.016 8 -0.3937 -0.284 7
2002 0.216 9 0.998 2 0.813 3 2009 0.895 6 0.518 5 0.2213
2003 1.090 2 -1.5455 -0.748 7 2010 0.576 5 -0.218 6 -0.2756
2004 -0.245 -0.190 1 0.475 4 2011 0.393 4 0.6324 0.267 9
2005 0.351 0.362 7 0.171 4 2012 0.306 6 -0.7519 0.116 6
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Fig.4  Vertical movement of Tangshan fault (1999-01—

2012-09)
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Fig.6  Horizontal strike — slip movement of Tangshan fault
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Tab.2 Strain parameters of Tangshan fault (1999-01—

2012-09)
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(107%/a) (107%/a)  Jrim(°)
(107%/a)  (107%/a)

1999  16.82 -40.72  -23.90  57.55 96.256 9
2000 4.35 -9.38 -5.03  13.72  106.839
2001  27.55 -37.40 -9.86  64.95 85.87
2002  40.08 -27.99 12.09  68.08 84.81
2003 -41.20 -67.37 -108.57 26.17 122.743
2004  17.44 -15.70 1.74  33.14  142.911
2005  15.02 -22.26 -7.24  37.28 88.18
2006  13.83 -33.27 -19.44 47.11 95.1301
2007 -13.02 -46.53  -59.55  33.51  100.098
2008  10.51 -18.19 -7.68  28.69  159.445
2009  25.91 -64.26  -38.35  90.17 80.45
2010 -4.80 -28.44  -33.24 23.64 101.571
2011 25.13 -21.44 3.69  46.58 95.7403
2012 -20.80 -32.66 -53.45 11.86  102.276
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