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mi =10 o) olis oo
GSI kh:O kh =0.2 kh =04 kh =0.6
10 13.1543 8.9444 4.7344 0.5245
20 18.9725 13.2273 7.4821 1.7369
30 21.1676 15.5596 9.9516 4.3437
40 19.9581 14.5099 9.0616 3.6133
50 17.8465 12.604 7.3614 2.3334
60 15.688 11.2234 6.7587 2.2941
70 13.6165 9.6621 5.9059 2.1162
80 11.8872 8.6189 5.2806 2.062
mi =15 sloj ) ol oo
GSI kh:O kh =0.2 kh =04 kh =0.6

10 19.6103 12.9379 6.2653 0.6941
20 27.0217 18.6276 10.2334 2.3756
30 29.5136 20.1407 10.7678 4.6999
40 27.4286 18.8733 10.318 4.1143
50 24.0635 16.9886 9.8127 3.1424
60 21.1321 14.8312 8.5314 2.8954
70 18.6609 12.8747 7.0723 2.5399
80 16.2275 11.2343 6.8267 2.4052
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mi =17

Sloj ) obs <o yo

GSl kh =0 kh =0.2 kh =04 kh =0.6
10 21.8682 14.503 7.1378 0.7908
20 30.1758 20.8025 11.4292 2.6532
30 32.2333 22.0676 11.902 5.1949
40 29.7378 20.7085 11.6791 4.6570
50 26.2278 18.7351 10.7865 3.4380
60 22.9765 16.3056 9.5367 3.2703
70 20.137 14.0754 8.0139 2.8715
80 17.2304 12.0847 6.9390 2.6742

mi =25 @losd oles ooy

GSl kh =0 kh =0.2 kh =04 kh =0.6
10 32.1928 21.1149 10.0731 1.1120
20 45.1388 29.7512 14.3637 3.3342
30 45.5806 30.8591 16.1377 7.0437
40 41.3405 28.6178 15.8951 6.3382
50 35.8797 25.4479 15.0161 4.7591
60 30.7341 21.4788 12.2234 4.1490
70 26.8085 18.8026 10.6156 3.8681
80 23.0716 16.0826 9.0935 3.5045
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mi =10

Sloj ) ol o o

GSI k, =0 k, =0.2 k, =04 k, =0.6
10 13.1543 12.6863 12.1194 11.4041
20 18.9725 18.2783 17.3001 16.4072
30 21.1676 20.4188 19.6700 18.856
40 19.9581 19.263 18.4519 17.6427
50 17.8465 17.2335 16.5694 15.6427
60 15.688 15.1573 14.6266 14.0836
70 13.6165 13.1646 12.6374 12.1322
80 11.8872 11.485 11.0605 10.6303

mi =15 o) olis oo

GSI k, =0 k, =02 k, =04 k, =06
10 19.6103 18.8643 17.9204 16.9854
20 27.0217 25.9931 24.6556 23.4044
30 29.5136 28.3977 27.1750 25.8025
40 27.4286 26.4189 25.3673 24.2984
50 24.0635 23.1831 22.2296 21.1799
60 21.1321 20.3772 19.6224 18.7864
70 18.6609 18.0109 17.3610 16.6730
80 16.2275 15.6656 15.1036 14.5233

YO




mi =17

Sloj ) obs <o yo

GSl k, =0 k, =0.2 k, =04 k, =0.6
10 21.8682 20.9272 19.9863 18.9355
20 30.1758 28.8905 27.6053 26.1708
30 32.2333 30.9461 29.6589 28.3182
40 29.7378 28.5455 27.3533 26.1174
50 26.2278 25.1941 24.1604 23.0918
60 22.9765 22.0941 21.1422 20.1871
70 20.137 19.3810 18.5699 17.7613
80 17.2304 16.5797 15.8838 15.2075

mi =25 Sloj ) Sld o o
e8] kh =0 kh =0.2 kh =04 kh =0.6

10 32.1928 30.6870 28.9772 27.2496

20 45.1388 42.6387 40.0398 37.4342

30 45.5806 42.9918 41.2587 39.0978

40 41.3405 39.5679 37.6482 35.7188

50 35.8797 34.3264 32.5612 30.8608

60 30.7341 29.4214 28.1087 26.7609

70 26.8085 25.6897 24.4966 23.3220

80 23.0716 22.1182 21.1249 20.1483
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mi =10 o) olis oo
GSl ki, =0 ki, =0.2 ki, =04 k, =06
10 13.1543 10.1287 7.0928 3.9784
20 18.9725 14.8435 10.7006 6.5416
30 21.1676 17.1371 13.0932 9.0760
40 19.9581 16.0424 12.1137 8.1706
50 17.8465 14.0787 10.2988 6.5227
60 15.688 12.4793 9.2598 6.0412
70 13.6165 10.8521 8.0684 5.2945
80 11.8872 9.5382 7.1815 4.8404
mi =15 oz s o b
GSI ky, =0 ki, =0.2 ki, =0.4 ki, =0.6
10 19.6103 14.8147 10.003 5.0690
20 27.0217 20.9888 14.9358 8.6863
30 29.5136 22.7773 16.0185 9.5146
40 27.4286 21.2799 15.1106 8.9369
50 24.0635 18.9788 13.8771 8.7947
60 21.1321 16.6036 12.0601 7.4600
70 18.6609 14.5024 10.3299 6.1499
80 16.2275 12.6389 9.0382 5.4299
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mi =17

Sloj ) obs <o yo

GSl kh =0 kh =0.2 kh =04 kh =0.6
10 21.8682 16.5748 11.2637 5.9384
20 30.1758 23.439 16.6801 9.7701
30 32.2333 24.9272 17.5966 10.2133
40 29.7378 23.2484 16.7373 9.9463
50 26.2278 20.7005 15.1548 9.5140
60 22.9765 18.1821 13.3717 8.4977
70 20.137 15.7805 11.4096 7.0599
80 17.2304 13.5322 9.8216 6.0802

mi =25 loj ) ol o o

GSI kh =0 kh =0.2 kh =04 kh =0.6
10 32.1928 24.2306 16.2429 8.1143
20 45.1388 34.0797 22.9837 11.8264
30 45.5806 34.6979 24.8573 13.6855
40 41.3405 32.1967 23.0223 13.2894
50 35.8797 28.3823 20.8600 12.9999
60 30.7341 24.0823 17.4083 10.7056
70 26.8085 21.0546 15.2816 9.5305
80 23.0716 18.0486 13.0088 7.9795
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mi =10

Sloj ) ol o o

Gsl k, =0 k, =0.2 k, =04 k, =0.6
10 13.1543 12.9152 12.5706 12.0828
20 18.9725 18.6177 18.1845 17.7218
30 21.1676 20.7849 20.2742 19.7486
40 19.9581 19.6028 19.1382 18.7282
50 17.8465 17.5332 17.1571 16.7728
60 15.688 15.4168 15.1204 14.7686
70 13.6165 13.3904 13.1129 12.8163
80 11.8872 11.6817 11.4486 11.2041

mi =15 Sloy ) olids cu o

G3l k, =0 k, =0.2 k, =0.4 k, =0.6
10 19.6103 19.229 18.7755 18.2394
20 27.0217 26.4960 25.8669 25.0726
30 29.5136 28.9433 28.0121 27.1613
40 27.4286 26.9125 26.1692 25.3078
50 24.0635 23.6136 23.1431 22.5189
60 21.1321 20.7463 20.3162 19.7674
70 18.6609 18.3287 17.9259 17.5067
80 16.2275 15.9403 15.5960 15.2802
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mi =17

Sloj ) obs <o yo

G3l k, =0 k,=0.2 k, =04 k, =0.6
10 21.8682 21.3873 20.7817 20.0208
20 30.1758 29.5189 28.6900 27.779
30 32.2333 31.5754 31.4754 29.8180
40 29.7378 29.1284 29.0284 27.4048
50 26.2278 25.6995 25.6995 24.3278
60 22.9765 22.5255 22.5255 21.6235
70 20.137 19.8505 19.3081 18.8139
80 17.2304 16.8978 16.5050 16.1048

mi =25 Sloyy) olis o
GSI kh=0 kh =0.2 kh =04 kh =0.6

10 32.1928 31.4231 30.3556 29.3187

20 45.1388 43.8610 42.2435 40.8278

30 45.5806 44.1575 43.0489 41.9330

40 41.3405 40.4345 39.2466 38.1230

50 35.8797 35.0858 34.0957 33.0568

60 30.7341 30.0632 29.3163 28.4833

70 26.8085 26.2367 25.6292 24.9854

80 23.0716 22.6843 22.1747 21.5300
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Abstract

Foundation on the environment during a seismic, due to their below position
is causing financial losses and loss of human lives. Lack of sufficient
strength of the rock masses the greatest cause of the foundation's structural
damage. For this reason, the importance of research in the field of the seismic
bearing capacity of shallow foundations seismically active country like Iran
cannot be ignored.

Laboratory and experimental research have shown that the bearing capacity
of shallow foundations during a seismic is significantly reduced. Researchers
have used a different method in their studies, in that we can note limit
equilibrium method, limit analysis, Slip line, experimental and numerical
method, such as finite element and finite difference. In this study, the various
researcher's studies in estimating bearing capacity of shallow foundation on
rock masses in static and seismic has been studied and numerical and
analytical study has been done. In this study, a detailed study of a host rock
mass surface foundation, by using analytical and numerical modeling
through commercial software FLAC?P, for static and dynamic loads caused
by seismic has been done.

Determine the bearing capacity of foundation stone often has been done
without considering the effect of seismic load. This is while the bearing
capacity of shallow foundations under seismic loads reduced, and settlement
rotation in foundation increases. The reduction of the bearing capacity of the
foundation depends on the nature and type of the rock mass. In this research,
upper bound limit analysis and the numerical modeling also static and
seismic bearing capacity of foundations on flat ground is done.

The upper bound limit analysis is the most powerful analytical method for
the evaluation of bearing capacity. The method is based on velocity

hedograph failure mechanisms of Prand-tl type and the of multi-wedge



translation, offspring's rate of the work performed by the external forces and
the rate of resisting work can be calculated based on the principle of
superposition of forces. By equating the work rate depreciated external
forces and total internal resisting work, the ultimate bearing capacity of the
overall equation can be calculated by using the upper bound limit method.
The best value is obtained by minimizing the load-bearing capacity equation
with respect to the parameters of failure mechanisms, which are numerically
done. The optimal solution is minimizes amount generated by two
mechanisms is given. Optimization of the objective function has been done
in MATLAB® software and by using the Genetic algorithm.

In order to study structural discontinuities and the weak structural factor, the
geological strength index (GSI) was used. Investigation shows that the
discontinuities have a great impact on the static and dynamic bearing
capacity of the foundation stone. So as to enhancing the quality of the rock
mass and increased seismic acceleration, reducing the amount of seismic
bearing capacity increases.

Key words: Seismic bearing capacity, Rock mass, Upper bound theory,

Failure criteria Hoek.
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