42 & 8 12 )
2017 4£ 12 A

ROk ¥R - BB

Geomatics and Information Science of Wuhan University

Vol.42 No.12
Dec. 2017

DOI:10.13203/j.whugis20150574

XERHS.1671-8860(2017)12-1749-07

T 20 A X5 W 340 PR e & e Bt

B 0 Iza

® A

K &' ERR®

1 K KB T A2 54 2% B, Be 78 784 ,710054
2 JCHHR TR A M R U B IR S A B AR Y R SR L U] AR . 610059
3 v M R A M e L BRE VY VE %, 710054

W EAREBTERETHNBH LRI EEN AGHEGPS RRA DR FH . MET KR = gH R
AR FH MM L ZHR R AR ES A, 5T RN ER TS TSRS,

HAABEMER E A tn o B 7 B E-D 03 55 8-

B AR TR TR R BRMEE NS ZFH

HRBHSRF BEMA LB AR THERLZERE ANW-SE) EFH . EAE-STRHELAGNE R EH
ER AR EW &), M- BB A LR ANESWaHFEL A D E;mALR-FHR-GMHE A AR PHRE
Bl AN MEREAGEFHRT AL MR LMENE LR NW-SE @K S, ZHFES B LG

A Ay BB AR e B h R B AR B,

KB .GPS; BT A Z AR W H A FAEAREI R 4k

hEESES P231.5 MEAR SR A

ERCIEES: P R A7 N i1 A S A R EAEY TP
A 2 —" L N R B 2 AR 1 og i
SR ZN, M BT I E W, Bl TR 2 O,
FE T T £ 3 5B gl 5 AR | 2L AR 45 4
B SRR AR | X S 5 S i S 4 0 E S LA
T 4 4 R A 3 1 Bl R AR A5 5 T IO B
F I 58 R

WF5R 2 BT, T 0T 460 1 i 52 3 30 728 08 5 b it
TG Bl M 32 52 X R 3 1 3 B R e, E
WS R, 32 B 2 6 4 S 1w [R) A 4 BT
ok = =22 [a) RUOBE () 2 AR AU, e A, 78 X TE i)
b 1 SR 5% T W R IA A 5T b, Z AR (PG k2
S A3 A0 AN 4 A 1) R s B PR AR T (LA Y
B U A Ay TR 1Y) £ M v X P HG e A
b LA AU BT S e B Y S i e] iR 7 i — 2P
VAR R0

R AR SC L RS BE GPS W gk SR 1 Sy i B
FAF S 255 DT S G 3 R AE 5 R M 2 454, 1
4TI T A = 4R A PR T ) 2R ) AR
RUREADL W 2452 3l P ot M X B 35 N ) 37, 55 4l o

s HHEE:.2016-01-18

HoBR Y B R AT XTI

1 GPS Y5 3% B 58 K i i 22 3t 44
& E =HFHIE

1.1 GPS M5 25 1 R

AR SCR I ] 435 b B2 4R B0 2001~ 2010 4F
) GPS W I 55k Ofe Y5 F v [ 7 32 20 X 2% T 7%
54 1= R GPS LI 265, R I GAMIT/
GLOBK {4 17 B4l 4b 21, i 58 th AH X T30 52
SE RO AR B (1) GPS /K - iz g i i 37, Hoh %%
GPS o SR 7Y (g b 1) 3 B 4 i iR 2 A KT
0.6 mm/a, WA 1 T~.

FH &1 AT T AE X TR E Y BRI AR B, GPS
W 48 7 M TS AT A 2001 ~ 2010 4F M 5% iz 3h %
T 2 BRI R AR ) 3 Bl 9 AP R AR, X LE 2
2001~2007") ,2001~2008" 4E GPS iz 3 1 7]
R TH T 25 4 52 02 Bl 2R IR A I Ak R Ve R
JR AL « 78 b 1 7 58 Bl R AR W g AR ) iE 3, B AL
Hiy v X3 b 58 32 Bl 3 e e (A AR LV K

GIEEE . HE HAR 54 (41674001,41504005,41202189,41274005,41274004) ; BETE 4 H SR B2 L RU A 58 H 21 (2016]M4005) 5 Hb 5
R F B 1A 5 Hb T IR B [ R T S0 5 TR 4 (SKLGP2014K009) 5 o {4 5 3 45 (2013M530412) 5 e 35 As e A RHAF

b 45 25 5 T B 42 (2014G1261050,2014G3263014) ,

F—1EH BEH WL A2, EEMNSE R 2B A5 . maikerqq@163.com



1750 ) N o=

R =l 2017 4E 12 A

1 R i 7 s 3 GPS ¥ 37 e H A
S EPN G P R L DA WY
Fig.1 The GPS Velocities of Crustal Movement in Weihe

Basin and its Tectonic Location in China Mainland
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Fig.2 Deep Crustal Velocity Structure of
Wide-Angel Reflection of Weihe Basin
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Tab.1 The Mechanical Parameters of Each Medium Body of Weihe Basin and Its Surrounding Areas
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Fig.3 The Sketch Map of 3D Solid Model

K4 BEFEE =48 IROCE BRI
Fig.4 The 3D Finite Element Model of

Weihe Basin and its Surroundings
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Fig.5 Comparison of the Observed GPS Velocities and the Predicted Velocities Based on 3D Finite Model
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Tab.2 Comparison of the Faults Activities Nature Between the Modeling and the Geological Survey
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Wall and Down Wall of the Weihe and
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Fig.7 Tectonic Stress Vector Distribution
of the Weihe Basin
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Tectonic Stress Field of the Weihe Basin Using the Finite Element Method
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Abstract: Based on the tectonic and the deep geological strata structure of the Weihe Basin, the three-
dimensional (3D) finite element dynamic model was established by using the high-precision GPS mo-
nitoring data as boundary conditions. We further compared the movement property of faults and focal
tectonic stress field simulated by the 3D model with the geological survey results and focal mechanism.
The results of numerical simulation detailed reveal that the Longxian-Mazhao and Hancheng-Huaxian
faults are the obvious difference boundaries of the tectonic stress field. The middle part where between
the two faults is the concentration zone of tensile stress in the NW-SE direction, on the west side of
the Longxian-Mazhao fault presents significant compression stress in the E-W direction, while on the
east side of the Hancheng-Huaxian fault mainly presents compression stress in the NE-SW direction.
The Pucheng-Liquan-Heyang fault is also the obvious difference boundaries divided the tectonic stress
field of the middle part of Weihe Basin into two parts. The south side shows more significant tensile
stress in the NW-SE direction compared with the north side of this fault. That may be the tectonic dy-
namic mechanism for the ground fissure more developed in the south side than the north side.

Key words: GPS; Weihe Basin; three-dimensional finite element model; tectonic stress field; numeri-

cal simulation; ground fissures
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