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Blocks
Overlapping Technology

Searching and Program Development Based on
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Abstract; Based on the principle of constructing independent blocks by overlapping, the paper
discusses the problem of blocks searching. And the overlapping principle and method of the
surfaces with the same and opposite directions are studied. At the same time, the cutting and
searching process of blocks is given, which includes the meshing of three-dimensional structural
surface, the analysis of intersection about structural plane and boundary, and the searching of key
blocks. Based on the principle of overlapping technology, a new searching technique is proposed
for identifying the key blocks. With the searching technique introduced into the 3D digital analysis
system—the three-dimensional geotechnical structural modeling and analysis system ( GeoSMA-
3D) developed by ourselves, the searching technique is available to identify the key blocks.
Meanwhile, an engineering application is performed to validate the effectiveness of overlapping
technology and the superiority of GeoSMA-3D software.

Key words: overlapping technology; block searching; GeoSMA-3D; key block; program
development
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Fig. 1 Flow chart of overlapping technology
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Fig. 2 Direction of surfaces
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Fig. 3 Overlap of surfaces with opposite directions
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Fig. 4 Overlap of surfaces with same directions
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Fig. 5 Meshing
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Fig. 6 Simplified 3D model of slope
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Table 1 Structural surface information table
L G AR AR fir) B
#W5 o & v 2 )
01 2.452 -12.961 5.481 72.29 32.56
02 3.154 -12.013 3.891 160.50  78.38
03 2.894 -11.954 3.446 113.36 50.15
04 -1.406 -13.160 2.509 34.58 62.38
05 -0.671 -12.901 0.794 121.98 88.36
06 -6.265 -15.188 2.113  96.00  80.20
07 -15.542 -18.730 5.662  50.84 17.28
08 -14.287 -18.187 6.644 57.04 18.67
09 -5.977 -15.013 2.467 121.41 34.29
10 -1.994 -13.076 3.687 347.85 75.28
11 1.543 -11.795 0.844 335.07 81.25
12 -12.123 -17.518 2.883 142.49  35.23
13 -14.513 -17.685 4.871 77.05 64.36
14 -12.586 -18.141 7.800 5.89  52.60
15 -12.047 -17.862 7.057 159.37 69.20
16 -6.691 -16.013 4.543 353.53 83.85
17 -0.082 -12.342 3.581 139.20 76.14
18 -3.864 -14.580 2.689 147.44 52.22
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plane cutting
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Fig. 8 Key blocks generated through structural
plane cutting
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Table 2 Data of the key blocks

Yk BB gl WHE %A BRkE
s m' B o RE SHE%T
01 0.3691 4 2 0.141 3,7,12
02 0.0396 4 1 0.967 5.,8,13
03 0.0019 4 1 0.93 415,17
04 0.0012 4 1 0.200 8,16,17
05 9.7787 5 2 0.569 2,5,17,18
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Table 3 Data of the key blocks ( traditional method)

Bk BB mey Waim %4 Bk

BT m B B AN AHEHS
01 0.1782 4 1 0.336 1,5,17
02 0.0539 4 1 0. 842 7,9,13
03 1.2871 4 2 0.203 3,8,15
04 0.0038 4 1 0. 969 4,12,18
05 3.0672 5 2 0.764  9,12,15,17
06 0.5931 4 2 0.522 2,6,16
07 5.3275 5 2 0.635 5,9,17,18
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