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Fig. 1  Tectonic setting and distribution of the

borehole strainmeter observations in the

North Tianshan Mountain
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Fig. 2 Observation curves of the step of four-component borehole strainmeters at four observation stations
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Tab. 1  Coseismic strain step characteristics observed by borehole strainmeter at four observation stations
[ERVACS s (°) W BRI 5T
ERIEAS
K g/ (°) en/ (°)  EHHL/km 1 2 3 4 1 2 3 4
W [ BE £ 86 43 11 21 66 111 156 + + - +
HG 85 43 54 -7 38 83 128 - + - -
oes 86 2 107 -1 44 89 134 + - - +
e & 87 43 110 4 49 94 139 - - + +
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Tab. 2 Source parameters of the Hutubi M6. 2 earthquake

Erp e RV =i
KR A/ e/ ER/ i WS, R/
) () () () () km
GCMT 86.320 43.980 272 68 92 20.3
USGS 86.345 43.823 269 71 93 17.6
IGCEA 86.300 43.800 273 70 108 18

Yang %5 (2019) 86.345 43.823 264 28.8 90 17
Lu%E (2018)  86.350 43.830 91 22 90 16
ik E% (2019) 86.350 43.830 271 64 90 21
XIAEIASE (2018) 86.363 43.776 292 62 80 17
W34 (2018)  86.380 43.770 113 67 77 15.2
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20 km, 15 km 1 0.1 m; | PSGRN/PSCMP 4
T )EAETL (Wang et al, 2006) , K #p: 47 45
i (Okada, 1985), Zr5lit5 3 ARESHT
(TR RN 1 A s TR, 225 N T M i i 35
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Tab. 3  Stratified physical parameters of the medium model

W/ P R/ S W/ R/
km (km - s7") (km = s7") (kg -m™)
0~8 4.0 2.33 2 600
8~15 5.81 3.38 2 630
15~25 6.1 3.55 2 800
25 ~38 6. 65 3.87 2 800
38 ~50 6. 83 3.97 3 000
>50 8. 09 4.70 3 100

V. T T — R
VRER I 0 10 km

AI

B3 MR PTG R EY EREA (3% Luet al, 2018)

Fig. 3 Schematic diagram of the seismogenic fault in the seismotectonic model (based on Lu et al, 2018)
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Fig. 4 Characteristics of coseismic principal stress

with three kinds of seismic parameters
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Tab. 4  Comparison of the tensile — compressive characteristics of the coseismic strain between the modeled and the observed results

1Y P[5 BE LIERE] RNy
e V)& B
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

BRllEaE S - + - - + + - + - - + + + - - + —
i1 - - - - + + + - + - - + + - - + 69%
i 2 - - - - - - - + - + - - + - - + 63%
i 3 - + - - + - - + - - - + + - - + 88%
e 4+ M= SRR E AR B R R R
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Seismogenic Fault of the 2016 Hutubi M6. 2 Earthquake
Constraint from the Borehole Strain Observations

BU Zhuyuan, LI Yujiang, TANG Lei, JING Yan, CHEN Lianwang
( National Institute of Natural Hazards, Ministry of Emergency Management of China, Beijing 100085, China)

Abstract

In this paper, using the borehole strain observation data in the northern Tien Shan area, we analyzed the
tensile — compressive characteristics of the coseismic strain step associated with the Hutubi M6.2 earth-
quake. Based on different source parameters by aftershock relocation etc. , we simulated the tensile — compressive
characteristics of the coseismic strain step by the elastic dislocation theory. Through comparing the tensile — com-
pressive characteristics between the modeled and the observed results, we analyzed the seismogenic fault of the
Hutubi M6. 2 earthquake. The results show that . (D The data of the four four-component borehole strain observa-
tion stations near the epicenter have the good self-checking performance, which also record the coseismic strain
steps successfully. Among them, the strain steps at Hutubi, Shichang and Baluntai stations are more obvious,
and the maximum values of the tension and compression of the coseismic strain steps are 2. 5 x 10 ~* and —3. 4 x
10 %, respectively. @ When the seismic source parameters are 293 ° /64 ° /90 ° (strike /dip /rake) and the
fault plane inclines to the north, the simulated values of strain tension and compression of borehole are fit well
with the measured values, therefore we induced that the Hutubi M6. 2 earthquake most likely occurred on a north
— trending high — angle blind thrust fault. The results provide an important mechanical basis for understanding the
seismotectonics of the 2016 Hutubi M6. 2 earthquake.

Keywords: Hutubi M6. 2 earthquake; borehole strain observation; coseismic strain step; coseismic stress

field; elastic dislocation theory



