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Method of strain calculation based on the cross-fault short-baseline observation

—taking the Tangshan deformation data as an example
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Tangshan De formation Station of the First Crust Monitoring Center s China Earthquake Administration , Tangshan 063001, China

Abstract Cross-fault observation is one of the important methods in fault movement study. Here
a method for strain calculation using a fault model, elastic model, and combination model is
introduced based on the cross-fault short-baseline observation, and the crustal deformation data
from Tangshan station is taken as an example. By comparison of the amplitudes and trends of the
displacement and strain within the same period, the combination model is taken as the best.
Meanwhile, different kinds of segment combinations are used for those models and the reason of
the difference between cross-fault observation and GPS is also discussed. And it may be more
likely that the connection bench should be on the east side of the fault.
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Fig.2 Air temperature, short baseline and leveling time serials at Tangshan station
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Table 1 Observations and instruments used at Tangshan station
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Fig. 3 Sketch of three models

(a) Model of rigid blocks crossed by one fault; (b) Model of observation points in the uniform deformation field;

(¢) Model of observation points on the elastic block combined with linear fault movement.
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Strain time series from the elastic model

(a)Strain at the geographical coordinate; (b) Strain at the fault coordinate.
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Fig. 6 Strain and displacement time series from the combination model

(a) Assumed that the connection point is located at the west side of the fault;

(b) Assumed that the connection point is located at the east side of the fault.
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Table 2 Fault activity since 1984 based on the time series at Tangshan station
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e T /mm  WiJEME B JE7A8 /mm  WiJE M T /mm Wi B /mm  WiJE M
1-2 —0.07 JE —0.74 JEAE —1.38 Ak —1.25 JEE
1 2-3 —0.23 ik 2.47 iy 1.19 i —2.09 i

R 3-4 2.25 Qe 1.79 K 0.68 [ —1.18 JE
4-1 1.81 e 2.85 Yoy —1.87 JETE —0.01 iy
1-2 —0.43 b0 —1.67 S0 0.92 iF —0. 54 S0
2-3 1.18 S0 4. 46 S04 0. 04 Wi 0.12 3

7K
3-4 1.93 Wi 3.73 S04 —0.99 i —0.69 i
4-1 —2.71 S0 —6.50 S04 0.12 iF 1.07 i
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12-34-41,23-34-41) .2 M B 414 (12-23,34-41,23-41,12-41,23-41).

Fig. 7 Displacements based on different kinds of observation segments in rigid model

From top to bottom, they are different combinations: 4 segments, 3 segments (12-23-34,12-23-41,

12-34-41,23-34-41) and 2 segments (12-23,34-41,23-41,12-41,23-41).
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