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Abstract Two-dimensional numerical simulation for continental subduction by means of a finite element model of 8 visco-elastic
material blocks with a given temperature field indicates that under the combined action of three kinds of dynamic load including the
negative buoyancy the push force of the mid-ocean ridge 10 ~30MPa from upper to lower and the drag force connected with mantle
convection 100MPa the actual vertical displacement of the subducted continental crust can reach 117km and its final subduction depth
is 147km the corresponding data for the subducted oceanic crust are 162km and 231km respectively. Before the continental and
oceanic crusts are subducted to a certain depth their subduction speed basically keeps from varying it is shown that their bottom
displacement-time history curve is a straight line approximately however after subduction time is larger than 9Ma and the subduction

depths of the continental and oceanic crusts reach 96km and 167km respectively their subduction speed becomes gradually slower.
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Table 1 material and physical constants of visco-elastic blocks in the simulation model Scheidegger A E 1982 Doin and Henry 2001
E n c P
Pa ) Pa- s kg/m’- s ke/m’
Al SE+10 0.25 1.0E +21 5.0E +6 2700
A2 15E +10 0.25 1.0E +22 5.0E +6 3250
A3 SE+10 0.25 1.0E +21 5.0E +6 3000
A4 I5E +10 0.25 1.0E +22 5.0E +6 3400
A5 A6 SE+10 0.25 1.0E +21 5.0E+6 2700
A7 A8 15E +10 0.25 1.0E +22 5.0E +6 3250
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Fig.1 8-block numerical simulation dynamic model for continental deep subduction

Fig.2 The meshed numerical simulation model with boundary conditions applied
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Fig.3 Contour of displacement m in y direction under combined forces at t =30Ma

Table 2 The relationship between subduction time and the vertical displacement and position of oceanic and continental crusts

m m
Ma
0 0 0 -68660.0 -30000.0
5 -57332.1 -37174.8 -125992.0 -67174.8
10 -107848.0 -72873.9 -176508.0 -102874.0
15 -134098.0 -92995.2 -202758.0 -122995.0
20 -146948.0 -103669.0 -215608.0 -133669.0
25 -153996.0 -110140.0 —-222656.0 -140140.0

30 -161875.0 -116667.0 -230535.0 -146667.0
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Fig.4  Vertical displacement m of oceanic crust bottom

vs. time s under combined forces
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Fig.5 Vertical displacement m of continental crust bottom

vs. time s under combined forces
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