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Fig 1

(a) (b)(  Wang Ruirui et al. ,2013)
Structural outline of the Daba Shan District and its neighboring (a) and schematic structural

section across the Daba Shan tectonic belt(b) (after Wang Ruirui et al. , 2013)
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Fig 2 Geometrical setup,boundary conditions and loading ways of model one
(a) 3 (b 5 (o)

(a)—Initial model; (b) —partial enlarged detail of the initial model; (¢) —boundary conditions and loading ways
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Table 1 Stratum physical parameters of model one

(kg/m?®) | (X10'Pa) (X10%Pa) | (X105Pa) ) ) (m)
layerl 2400 2.49/2. 59 . 25 10 5 30 2 3800 18% ~35%
layer2 2400 2. 56 0. 25 03 0 15 1 2 2000 15%~18%
layer3 2600 247 . 25 10 5 30 2 2400~3600
layer4 2600 2.53 0. 25 1 0.5 3 2 667~1000
layer5 2600 2.49 25 10 5 30 2 4267~6400
layer6 2600 2. 55 25 2 1 6 2 667~1000

interface 2 6 0

layer7 2600 2. 59 0. 25 10 5 30 2 4000
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Table 3 The comparison of key mechanical parameters of six models
-layer1.3.5.7 ~layer2 ~layer4 ~layer6
(MPa) () (MPa) ) (MPa) ) (MPa) ) (MPa) ()
1 10 30 0.3 1 1 3 2 6 2 6
2 10 40 0.3 1 1 3 2 6 2 6
3 10 20 0.3 1 1 3 2 6 2 6
4 10 30 0.6 2 2.5 8 3 12 3 12
5 10 30 1.5 5 3 12 5 16 5 16
6 10 30 2 6 2 6 2 6 2 6
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120 150 180 210 240 270 300
FRES (km)
3 ( 3) s
Fig 3 The simulation results of different stratum mechanical combination(see table 3),no vertical exaggeration
(a)— 1, ( )430°~1"~3"~6"~6"; (b)— 2,40°~1°~3"~6"~6";(c)— 3,20°~1°~3°~6"~6";
(d)— 4,30°~2°~8°~12°~12°; (e)— 5,30°~5"~12°~16"~16"; ({) — 6,30°~6"~6"~6"~6"

(a)—Model 1,combination of internal friction angle(the same below),30°~1°~3°~6"~6"; (b)—model 2,40°~1°~3"~6"~6";

(0)—model 3,20°~1°~3°~6"~6"; (d)—model 4,30°~2"~8~12"~12°; (e)—model 5,30°~5"~12°~16°~16"; (—model 6,30"~6"~6"~6"~6"

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Yan Danping et al. (2008) 33
32 o
1C 3a), 8~12km, (Davis et al. ,1983),
7C 6), 6km, (Morley,1988),
s , 7 8 1 s
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Fig 6 Effect of different basal detachment geometry(comparing to model one)on the foreland thrust belt

Model 7, depth of basal detachment is 6 km, no vertical exaggeration

120 150 180 210 240 270 300
EF S (km)

7 b
Fig 7 Effect of surface processes on the foreland thrust belt,no vertical exaggeration
(a)— 8, 2000m; (b)— 9,

(a)—Model 8,syntectonic erosion thickness 2000m; (b)—model 9.no syntectonic sedimentation or erosion

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig 8 The evolution process of model one, four recording points used for analysis in figure 10, no vertical exaggeration
(a)— 5(b) — 5%; () — 10%; () — 15%; (e)— 18%, 2000m; () — 20%,
800m; (g)— 25%, 1500m; (h)— 30%, 1000m; (i) — 35%, 500m; () — 40%
(a)—Initial model; (b) —shortening 5% ; (¢)—shortening 10% ; (d)—shortening 15% ; ( e)—shortening 18% , depositing weak layer
2000m; (f)—shortening 20 % ,depositing strong layer 800m; (g)—shortening 25% , depositing strong layer 1500m; (h)—shortening 30% ,
depositing strong layer 1000m; (i) —shortening 35% , depositing strong layer 500m; (i)—shortening 40 %

F4 ’ 1) ’
. 25% .,
F5 F6( 9g), (

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Abstract

The Daba Shan region with its unique tectonic setting and rich petroleum resources is attracting
people’s interest to conduct much in-depth research. Based on the finite difference method and the elastic-
plastic constitutive model with two-dimensional plane strain, this study carried out a series of numerical
simulations for the Daba Shan foreland and thrust belt. The results show that the foreland area has the
relatively weak detachment in the Lower-Middle Triassic which includes gypsum and salt, which led to the
main decollement surface transferring from the lower stratum in hinterland into the higher stratum in
foreland. The distribution of Lower-Middle Triassic detachment and syntectonic sedimentation put
limitation on the position of the Zhenban Thrust, through which strong shortening strain in the hinterland
was transmitted from basal detachment of lower Sinian into higher detachment of Lower-Middle Triassic.
Long-term activity of the Zhenba thrust and Chenkou thrust might have accommodated more than half of
total shortening strain of the Daba Shan foreland and thrust belt. After syntectonic sedimentation, the
shallow Jura-type folds in the foreland area propagated forward while those old faults in hinterland
continued to thrust and rotate clockwise, thus forming an out-of-order thrusting sequence. Propagation of
the main thrusts, which is different from classic piggyback mode, has shortening strain resulting from
subduction of the footwall of main fault deeply into the backland. The simulation results are similar to the
geological prototype of the Daba Shan foreland and thrust belt, illustrating that using finite difference

software to simulate geological structure is feasible.
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