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1 HHE8H
Table 1 Mechanical parameter of rocks
B E 4%
Rk MRS ¢ GA) HE
y ; V\Z 1% 10% 0.5
3% 107 0.5
4% 10% 0.5
G xh . 8 % 10% 0.5
% 9
- O‘» <_fi7] 2.5 % 10% 0.5
0. 38 kN/m’ 3% 107 0.5
4x10% 0.5
6 10 0.5
1.7 % 107 0.5
—> 12 mm/a
R 2% 108 0.5
2.5%10% 0.5
EE30 mm/a 3k o 2 A
3% 108 0.5
RIS 3.2%10% 0.5
Fig.1 Boundery condition of the model S 107 03

£2 GPSHUMER"
Table 2 GPS qbservations

LNBER (mn/a)

F5 A e (o) s (o)
R o) R[]
1 L 89.57 28.91 15.1 25.6
2 H g 50 88.86 29.25 14.4 25.2
3 hLF 91.1 29.66 20.4 18.6
4 EH 91.36 29.66 19.8 18.5
5 B 9.8 29.74 19.8 21.8
6 B gk 92,04 31.47 22.8 14.3
7 £:) 93.78 31.89 25 10.2
8 ZE 91.69 32.28 21.2 13.2
9 B 91.86 33.23 2.4 12.4
10 HA (AL 92.45 34.21 23.2 6.9
11 HIRA 94.87 36.43 11.6 9.5
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Fig.2 Countors of maximum horizontal principal stress in the central Qinghai-Tibet Plateau
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B3 FRBRTETEASFMEE

Fig.3 Countors of shear stress in the central Qinghai-Tibet Plateau
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Fig.4 Orientation of horizontal principal stresses

in the central Qinghai-Tibet Plateau
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Fig.6 Tectonic deformation and contours of the east-directed

displacement velocity in the central Qinghai-Tibet Plateau
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Fig.7 East-directed displacement velocity of the Qinghai-Tibet Plateau obtained by using different methods
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®3 BEHEMER
Table 3 Rate of fault displacement
5 = BHHHEE mm/a
B R

%5 #H LR W 2 W3 1 HEmR
F6 B Wl i Bl i -11 -15 -13 -1~ -15 -10~15
F18 ] ] 7 B -5.0 -8.2 -17.2 -5~ -8.2 -6~ -8
F24 Bk Ll AL 38 3 2 ik W -4.2 4.4 -4.4 -4.2~-4.4 -4
F27 ZEMWLEES R -3.7 -2.4 -2.2 -2.2~-3.7 -3.5
F30 LmEiEsh g -2.7 -2.9 -2.6~-2.9 -3.5
F34 Tr T B R -3.9 -3.4 -2.6 -2.6~-3.9 -6.7
F40 Ba¥ - RInlma -2.5 -2.0 -2.2 -2.0~-2.2 -3.3
F43 - oAliklA ) -1.5 -1.5 ~-1.4 -1.4~-1.5 -1.9
F50 L hESHEH 2.7 2.8 1.9 1.9~2.8 2.0
F67 BA4E 1% B 3 11.8 12.8 11.8~12.8 9~ 11
F76 RIEEDNH 2.3 2.6 1.8 1.8~2.6 2.1
F80 HAEALEHNH 5.4 6.4 5.4~6.4 6.0
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NUMERICAL MODELING OF THE PRESENT TECTONIC STRESS
FIELD IN THE CENTRAL QINGHAI-TIBET PLATEAU

WANG Lian-jie, WU Zhen-han, WANG Wei, SUN Dong-sheng
(Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081)

Abstract: Considering crustal rocks as viscous fluids, the tectonic stress field and velocity field of the
central segment of the Qinghai-Tibet Plateau are modeled by using the finite element method. The resulis
of modeling indicate that the Qinghai-Tibet Plateau is generally displaced toward the north and east. The
velocity of north-directed displacement is highest in the south and gradually decreases form south to
north. The velocity of east-directed displacement is highest near the Tanggula fault and gradually
decreases toward the south and north sides, showing an “extrusion phenomenon”. The maximum
principal stress is oriented mainly in a NNW direction in the south and in a NNE direction in the north,
generally in a N-S direction. Comparison of the modeling results with the results of tectonic survey and
earthquake activity and GPS measurements shows that they are in good agreement. This well reveals the
characteristics of tectonic activity, intensity of fault activity and driving mechanism of east-directed
displacement in the Qinghai-Tibet Plateau. The present activity of the Qinghai-Tibet Plateau is the
resulis of combined action of northward push and compression of the Indian plate and eastward flow of
deep matenials.

Key words: tectonic stress field; numerical modeling; Qinghai-Tibet Plateau; active fault



