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Effects of parameters of Duncan-Chang model on calculated results
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Abstract: Duncair Chang model includes eight parameters. According to tests. data analvsis and computation. besides k the other seven parameters
vary within limits of 10% ~ 40% , and cause 10~ 100 percent variety of computed displacements. While the & value may be changed to ten times
because of measurement accuracy, the displacements will be also changed within ten to hundred percent. In the example of an earth dam with height
of 31 m. the changes of the displacements and stress ratio are computed with each of the parameters increased or decreased 20 to 25 percent from
test data. The results can be used as reference for test of model parameters and analysis of computed results.
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Table 1  Effeets of variation of cohesion ¢ on maximum displacement & stress level S
el kPa c BE] % Su/ em S, WALE ) % S,/ em S, BHE % S S AL E ) 9%
30 - 25 - 4.67 + 28.7 - 17.13 +17.8 0.940 +10.8
36 - 10 -3.9 + 10.1 - 15.80 + 8.7 0. 893 +5.3
40 0 - 3.63 0 - 14.53 0 0. 848 0
44 + 10 - 3.38 - 6.8 - 13.53 - 6.9 0. 865 + 2.0
48 + 20 - 3.11 - 14.2 - 12.67 - 12.8 0. 846 - 0.2
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Table 2 Effeets of Variation of inner friction angle % on maximum displacement & stress level S

) PR | % S,/ em Sy, BIE! % S,/ em S, FlE 1 % S S BE [ %
18. 4 - 25 - 6.90 +90.3 - 27.91 + 92.1 0.942 + 11.1
22.1 - 10 - 4.40 + 21.3 - 18.26 + 25.7 0.920 + 8.5
24.6 0 - 3.63 0 - 14.53 0 0. 848 0
27.0 + 10 - 3.05 - 15.9 - 12.16 - 16.3 0. 835 - 1.5
29.5 + 20 - 2.75 - 24.1 - 10. 18 - 29.9 0. 871 - 2.7
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Table 3 Effeets of variation of n on maximum displacement & stress level S
n n WE T % S/ em S, AL # 9% S,/ em S, AL % S S BLE | %
0.239 -25 - 3.54 - 2.5 - 14. 16 - 2.6 0. 866 + 2.1
0. 286 - 10 - 3.62 - 0.3 - 14.02 -3.5 0. 854 + 0.7
0.318 0 - 3.63 0 - 14.53 0 0. 848 0
0. 350 + 10 - 3.064 + 0.3 - 14.02 -3.5 0. 879 - 3.7
0. 382 + 20 -3.73 + 2.8 - 13.92 - 4.2 0. 854 - 0.7
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Fig. 3 Contour lines of stress level S
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Table 4  Effects of variation of R¢ on maximum displacement & stress level S

R, R EWHE T % Sy/ em Sy BIE % S,/ cm S, BUE % S S UK %
0. 682 - 25 - 2.56 - 29.5 - 9.95 -34.3 0. 880 + 3.8
0. 819 - 10 -3.12 - 14.1 - 11.82 - 18.7 0. 862 + 1.7
0.910 0 - 3.63 0 - 14.53 0 0. 848 0

1. 000 + 10 - 4.00 + 10.5 — 15.46 + 6.4 0. 869 + 2.5
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Table 5 Effects of variation of D on maximum displacement & stress level S

D c BHE % S/ _em Sy A % S./ em S, BHE % S S BHE %
4.69 - 25 - 3.60 - 0.8 - 14.39 - 0.96 0. 861 + 1.5
5.63 - 10 - 3.62 -0.3 - 14.54 - 0.01 0. 849 + 0.1
6.25 0 - 3.63 0 - 14.53 0 0. 848 0
6. 88 + 10 - 3.64 +0.3 - 13.95 -3.9 0. 882 + 4.0
7.50 + 20 - 3.65 + 0.6 - 13.73 - 3.5 0. 854 + 0.7
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Table 6  Effects of variation of F' on maximum displacement & stress level §

F FARET % Sy/ em Sy BIE ) % S,/ em S, BihE 1 % S S AR %
0. 109 - 25 - 3.83 +5.7 - 14.73 + 1.4 0. 853 +0.6
0. 131 - 10 -3.78 + 4.1 - 14.23 - 2.1 0. 853 +0.6
0. 145 0 - 3.63 0 - 14.53 0 0. 848 0
0. 160 + 10 - 3.56 -2.0 - 13.77 -52 0. 869 +2.5
0. 174 + 20 - 3.52 - 2.8 - 13.73 - 5.5 0. 854 - 0.7
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Fig. 5 Contour lines of stress level S
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Table 7 Effects of variation of G on maximum displacement & stress level S

G G E | % Sy/ em S, K % S,/ em S, BE % S S TIhE ) %
0.225 - 25 - 5.57 +53.6 - 30.79 +109.0 0.932 +9.9
0. 270 - 10 - 4.07 + 12,1 - 18.84 +29.7 0. 848 0
0. 300 0 - 3.63 0 - 14.53 0 0. 848 0
0. 330 + 10 - 3.38 -6.7 -10.73 - 26.2 0. 893 +5.4
0. 360 + 20 -3.22 - 11.3 - 8.45 - 41.9 0.915 + 7.9
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Table 8 Effects of variation of £ on maximum displacement & stress level S

k kAR % Sy/ em Sy, BILE ) % S,/ em S, BHET % S S AR %

200 - 76.0 - 12.7 +250.2 - 44.35 +205.2 0.926 +9.2

466 - 441 -6.20 + 71,1 - 22.75 +56.6 0.917 + 8.1

833 0 - 3.63 0 - 14.53 0 0. 848 0

916 +10.0 - 3.38 - 6.8 - 13.45 - 7.4 0. 835 - 1.5

999 +19.9 -3.12 - 13.9 - 12.51 - 13.9 0. 835 - 1.5
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Fig. 6 Relationships of k vs displacments
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Fig. 8 Relationships of the parameters vs vertical displacements
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