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The Application of in Situ Stress Measuring and Real-time
Monitoring Results to Analyzing the Fault Activity Hazard at Ming
Tombs Borehole in Changping District, Beijing
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Chinese Academy of Geological Sciences, Beijing 100081

Abstract: According to the elasticity of the stress tensors superposition principle, the authors calculated the stress
state in different periods at the borehole drilled at Ming Tombs, Changping District, Beijing, attempting to apply
the data obtained by in-situ stress measuring and monitoring. Based on the frictional sliding criteria, this paper
deals with the sliding of piedmont Nankou fault near the borehole, which serves as an important implication for
understanding the seismic hazard in this region. The in-situ stress results show that, at the stages of early January,
2010 and March 31, 2013, the average maximum horizontal principal stress was respectively 5.30 Mpa and
7.56 MPa, showing an increasing trend; the direction of maximum horizontal principal stress was gradually
converted from NNW to NE-nearly EW. The ratio between shear stress and normal stress on the fault plane
revealed that, at the stages of early January, 2010 and the end of March, 2013, the average ratio was respectively
0.12 and 0.22 at the depth of 98 m, which didn’t achieve the threshold sliding friction coefficient 0.6 of the fault.
However, the increasing trend of the average ratio indicates that the tectonic activity in the region may increase to
some extent. The phenomenon deserves further attention.
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Fig. 1 New piezomagnetic stress monitoring curves at
Ming tombs boreholes in Changping District, Beijing
(2011.8.3—2013.3.31)

N T R R e e e S ) ST &L T T
SR AY A Pt ,
S TR T T T N G AR 2 s
e Rsehssttetrsthas ) ANl SRR St i
Tl R L AR N 14, )

HER N O S i / DOEHR

44+ 4+ 44 TN "‘%} Pty+++++++ ettt Mz |

L e wl fRanay
[ Jws K A=l 3 +irs+ @
t )’ ~,(2010) |

© R
> o S
+

40°08'

p . o
CHUES PN TS i 2

@ Quaternary Archaeozoic Early Palaeozoic hot spring
RS T HAEUE S P, | ottt

Mesozoic i Middle Proterozoic

i Mesozoic magmatic rocks
ST 2 S Ak
IE rever;e fault IX' norm:ll fault right-lateral zstrike-slip fault

=] KPR s )% = Je ek M 1) i)z
hidden or infering fault left-lateral strike-slip fault El main fault
e R 03 J5 K TEBOR Y 104 e
?liredctio?_ o?maximum horizontal stress ) secondary fault
raulic fracturing in situ stress measurement
hydraalic fraciuring In sitv stress measurement) 5] asa.0-4.9
R AR 28 3 5 AN i Bkt 1z g i 4t

direction of maximum horizontal stress § .
(stress relief in situ stress measurement) II' Ms6.0~6.9 II' Ms5.0~5.9

2 PAREXREEFREESE
Fig. 2 Distributions of main active fractures in the
research region
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Table 1 Hydraulic fracturing in-situ stress measuring
results at Ming Tombs boreholes
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Fig. 3 Stratigraphic section of in-situ stress measuring
and monitoring borehole at Ming Tombs
in Changping District, Beijing
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Fig. 5 Positions of four new piezomagnetic probes at Ming
Tombs boreholes
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Table 3 Results of variations of stress tensors under the
two-dimensional plane stress state (2011.8.3—2013.3.31)

AD’ AG’.. Af,
JAN =3 Xx yy Xy
RES /MPa /MPa /MPa
2001.83 @)  2.4,1  0.6893 0.3898  0.9200
- ® 41,3 12946  0.0624  2.0676
2013.3.31
® 1,3,2 3252  3.1856  —1.8756
@  3,2,4 38824 28380  —0.7080

R4 MRKFEERDRNADEFEER
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x5 TZRHEALISmUBEBRSERNHELERQ13F 3 AK)
Table 5 Results of current principal stress at the depth of 98 m at Ming Tombs borehole

VES o’ /MPa a",,/MPa 7’ /MPa 0" tma/MPa " hmin/MPa o"/MPa 0" Hmax 717
@ 4.79 4.51 1.40 6.06 3.24 2.60 N48°E
@ 5.40 4.18 2.55 7.41 2.17 2.60 N52°E
® 7.36 7.31 -1.39 8.73 5.94 2.60 N46°W
@ 7.99 6.96 -0.23 8.04 6.91 2.60 N78°W

Fo6 AR+ ZRHEFLHEBEREIMNEEAS TN NLFRBRARLZESHERLINNE. ENAERRE
EEEITEER

Table 6 Results of /, m, n, 6, 7, and 7,/6,

ER] l m n o,/ MPa 7,/MPa T, /0,

2011.8.3 0.9254 0.1632 0.3420 4.95 0.88 0.18

@ 0.1632 0.9254 0.3420 3.24 0.51 0.16

YT e ® 0.0982 0.9346 0.3420 2.27 0.53 0.23
® 0.9118 0.2273 0.3420 7.87 2.01 0.26

@ 0.6528 0.6760 0.3420 6.89 1.65 0.24
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