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ANALYSIS OF GEOSTRESS FIELD SIMULATION IN LUOHU FAULT ZONE
WITH 3D FINITE ELEMENT METHOD
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Abstract: Luohu Fault Zone is a part of Shenzhen—Wuhua Fault Zone and composed of 13 faults trending in NE
direction and 6 faults trending in NW direction in the area of 38 km?, where faults are very dense. This fault zone
is inside of Shenzhen City where many tall buildings locate, and Fg, a fault of Luohu Fault Zone, is an active fault
which acted in 1994. So it is very important to study the crustal stability of this fault zone. The geologic conditions
of this zone are introduced firstly, then the 3D geological model is built and the numerical modeling of geostress
field is finished with the elastoplastic finite element method. According to the modeling results, the characters of
the geostress and the influence of the faults on the geostress field are expounded and the tectonic stability of the
area is analyzed. The study shows that these faults have remarkable effect on the magnitude, direction, continuity
and concentration degree of the geostress, and the tectonic stability in a few sites is bad because of the existence of
plastic failure zone. It is very serious in the area which is be enclosed by Fg, F13, Fo0s and Fpos, because the plastic
failure can induce the stress relief and the decrease of the stress concentration degree, the main action manner of
the faults is creeping slide and middle or strong earthquake will not happen.
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Fig.1 Geologic map of Luohu Area
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Table 1 Features of faults
Fp 7 2 = 4R
Gy
K/km BE/m E M) iy )
Fi 3.9 10~42 60~65 SE 80~55
F 4.0 57 60~70 NW  52~65
F3 3.7 2.4~20 40~50 NW  48~65
Fs 7.6 2~12 45~70 NW  45~48
Fs 1.8 5~8 65 NW 55~65
Fo 52 3.5~20 35~60 NW 70~75
F; 2.8 1~12 20~40 NW  30~40
Fs 5.6 6~30 25~70 NW  38~42
Fo 75 40~200 40~70 NW 25~70
Fio 38 2~10 30~48 NW  40~48
Fi1 5.0 2~20 35 NW  41~50
Fi 45 3~5 30~35 NW 60~80
Fi3 2.0 ; 00& 60 NW 40
M)
Fao1 >5.0 4~20 320~330 SW 62~73
Fa02 15 - 317 NE 80
Fa03 5.0 0.7~2.1 310~320 NE 44~65
Faos 7.6 2~12 45~70 NW  45~48
Fa0s 1.8 5~8 65 NW 55~65
Fa06 52 3.5~20 35~60 NW 70~75
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Fig.2 Results of geostress measured with piezo-magnetic

inductance method in Shenzhen Areal?
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Fig.3 Three-dimensional geological model
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Table 2 Classification of media and their physico-mechanical

parameters
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Fig.4 Vectogram of principal stresses
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Fig.5 Contour of the maximum principal stress(unit: MPa)
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Fig.6 Contour of the maximum shear stress(unit: MPa)
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