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Development of 3D Geo-modeling Techniques for an Advanced
Workface Using Face Mapping Data in Tunneling

Huiuk Yi, Yosoon Choi and Hyeong-Dong Park*

Abstract : In this study, the modeling method based GIS for analyzing in-situ geo-hazards and encouraging
workability in tunneling site was developed. Visualization Toolkit was used in the study for structuring modeling
system of tunnel. The algorithms for estimating discontinuity relief and trend beyond the blind-end of tunneling
site by considering the patterns of the input data were developed. One is the method that estimating relief trend
along tunneling direction and across tunneling direction using linear modeled data. The other is the method that
estimating relief trend differential along tunneling direction. This paper describes the concept and details of the

software development and implecation.
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Fig. 1. Overview of RESTIS-GM software.
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Fig. 2. Flow chart of the VTK model for 3D visualization
of gelogical data.
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Fig. 3. Principle of the Mesh Modeling Method (3M)
technique.
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Fig. 4. Principle of the Trend Modeling Method (T2M)
technique.
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Fig. 6. Scenario of 3D geo-modeling at the study area. (a) In situation x=170. (b) In situation x=160. (c) In situation

x=150. (d) In situation location where tunneling completed.
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Table 1. Geo-modeling results from ordinary kriging, Mesh Modeling Method (3M) and Trend Modeling Method (T2M)
: errors in each (X,y) positions

X y AOK A3M A T2M X y AOK A3M A T2M X y AOK A3M A T2M
125 2216 -0.289 0.017 127 2213  -0.208 0.824 130 2.330 0.605 0.073
126 0.971 -0.289 0.017 128 0.833  -0.148 0.794 131 0.845 0.571 0.104
127 0.447  -0.289 0.017 129 0.353  -0.088 0.764 132 0.385 0.464 0.181
128  -0.054  -0.289 0.017 130 -0.153  -0.028 0.734 133 -0.111 0.356 0.234
129  -0.055  -0.289 0.017 131 -0.162  0.032 0.704 134 -0.098  0.249 0.288
149 130 -0.055  -0.289 0.017 132 -0.171 0.093 0.674 135  -0.086  0.141 0.342
131  -0.055 -0.289 0.017 159 133 -0.181  0.153 0.643 169 136 -0.073  0.034 0.396
132 -0.055  -0.289 0.017 134 -0.190  0.213 0.613 137 -0.061  -0.074 0.450
133 -0.055 -0.289 0.017 135 -0.199  0.274 0.583 138 -0.048  -0.181 0.504
134 -0.055 -0.289 0.016 136 -0.208  0.334 0.553 139  -0.036  -0.289 0.557
135 -0.574  -0.289 0.017 137 -0.746  0.394 0.523 140  -0.572  -0.396 0.611
125 3777 -0.891 -0.114 138 -1.245  0.454 0.493 141 -1.125  -0.503 0.665
126 1.843  -0.890 -0.114 139  -2442  0.514 0.463 142 -2321  -0.611 0.719
127 0.863  -0.890 -0.114 127 3.033 -1.317 0.540 130 3.137 0.470 -0.983
128 0.289  -0.890 -0.114 128 1.544  -1.137 0.493 131 1.239 0.369 -0.922
129  -0.211  -0.891 -0.115 129 0.201 -0.956 0.503 132 -0.109  0.046 -0.767
148 130 -0.211  -0.891 -0.115 130 -0.338  -0.775 0.512 133 -0.658  -0.276 -0.660
131 -0.211 ~ -0.890 -0.115 131 -0.841  -0.596 0.522 134 -1.132  -0.598 -0.552
132 -0.211  -0.891 -0.115 132 -0.850 -0.414 0.532 135 -1.116  -0.922 -0.445
133 -0.211  -0.890 -0.115 158 133 -0.859  -0.233 0.541 168 136 -1.100  -1.244 -0.337
134 -0.644  -0.890 -0.115 134 -0.869  -0.052 0.550 137 -1.084 -1.567 -0.230
135 -1.154  -0.890 -0.115 135 -0.878  0.129 0.560 138 -1.067  -1.888 -0.122
136 -2.058 -0.887 -0.114 136 -1.331  0.309 0.570 139 -1.508 -2.211 -0.014
125 4.589  -1.964 -0.563 137 -1.893  0.489 0.579 140  -2.118  -2.533 0.093
126 2928  -1.963 -0.563 138 -2.854  0.670 0.588 141 -3.152 -2.855 0.201
127 1.648  -1.962 -0.563 139 4716  0.849 0.598 142 -4.920 -3.178 0.309
128 0.211  -1.963 -0.564 127 4.665  -2.270 0.929 130 2372 -0.664 -3.291
129 -0.539  -1.964 -0.564 128 2.530  -1.909 0.881 131 0.251 -0.759 -3.106
147 130 -0.539  -1.964 -0.564 129 1312 -1.548 0.945 132 -0.899  -1.296 -2.782
131 -0.539  -1.963 -0.565 130 -0.089  -1.186 1.009 133 -2.208  -1.834 -2.541
132 -0.539  -1.963 -0.565 131  -0.831 -0.826 1.073 134 2813 -2.370 -2.298
133 -0.539  -1.963 -0.565 132 -0.841  -0.462 1.138 167 135 -2.687  -2.909 -2.056
134 -1.220 -1.962 -0.566 157 133 -0.851 -0.100 1.202 136 -2.562  -3.446 -1.814
135 -2.686  -1.962 -0.566 134 -0.861 0.261 1.266 137  -2.436  -3.984 -1.572
136 -3.657 -1.957 -0.563 135 -0.871  0.623 1.330 138 -2.311  -4.519 -1.329
125 5.761 -3.331 -1.071 136 -1.584  0.984 1.395 139 -2914  -5.058 -1.087
126 3.377  -3.330 -1.071 137 -3.087  1.343 1.458 140 4366  -5.595 -0.845
127 1.924  -3.329 -1.071 138 -4.132 1.705 1.523 141 -5.427  -6.132 -0.602
128 0.068  -3.330 -1.072 139  -5.808  2.065 1.587 130 1.765  -1.319 -5.581
129  -0.881  -3.330 -1.073 127 4.893  -4.569 0.383 131 -0.649  -1.550 -5.365
146 130 -0.881  -3.330 -1.073 128 2460  -3.968 0.326 132 -1.925 -2.518 -4.941
131 -0.881  -3.330 -1.073 129 1.109  -3.365 0.465 133 -3.701  -3.485 -4.646
132 -0.881  -3.330 -1.074 130 -0.704 -2.761 0.603 134 4496  -4.451 -4.349
133 -0.881  -3.329 -1.074 131 -1.633  -2.162 0.742 166 135  -4371  -5421 -4.053
134 -1.771  -3.328 -1.075 156 132 -1.642  -1.555 0.881 136 -4.246  -6.388 -3.757
135 -3.662  -3.328 -1.075 133 -1.652  -0.952 1.020 137 -4.121  -7.356 -3.462
136 -4.728 -3.320 -1.071 134 -1.661  -0.349 1.158 138 -3.996  -8.319 -3.165
125 6.245  -4.966 -1.689 135 -1.671 0.253 1.297 139 -4.831 -9.290 -2.870
126 4488  -4.964 -1.689 136 -2.604  0.855 1.436 140  -6.732 -10.256  -2.573
127 2.083  -4.963 -1.689 137 -4.531 1.454 1.575 141 -7.926  -11.223  -2.277
128 0.808  -4.965 -1.690 138 -5.682  2.056 1.714 130 0.931  -1.983 -8.200
129  -0.212  -4.966 -1.691 127 4.853  -7.460 -0.601 131 -0.889  -2.383 -7.961
145 130 -1.204  -4.966 -1.691 128 3.090 -6.558 -0.653 132 -3.104  -3.889 -7.445
131 -1.204  -4.964 -1.692 129 0.736  -5.654 -0.396 133 -4308  -5.394 -7.109
132 -1.204  -4.965 -1.693 130 -0.472 -4.749 -0.141 134 -5.185  -6.897 -6.772
133 -2.156  -4.964 -1.693 155 131 -1.465  -3.849 0.114 165 135  -6.073  -8.405 -6.435
134 -3.192 -4.962 -1.694 132 -2.463  -2.940 0.371 136 -5.954 -9.910 -6.100
135 -4.495  -4.962 -1.694 133 -2.470  -2.036 0.626 137 -5.835 -11.416  -5.764
136 -6.448  -4.950 -1.689 134 -2476  -1.131 0.881 138 -6.690 -12.914  -5.427
155 137 -5.879 1.575 1.648 135 -3.438  -0.228 1.137 139 -7.681 -14.424  -5.091
138 -7.902  2.478 1.904 136 -4.515  0.675 1.393 140  -9.003 -15.927  -4.754
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Kriging

Fig. 7. Typical error on a result from ordinary kriging.
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Table 2. Error analysis of geo-modeling results from ordinary kriging, Mesh Modeling Method (3M) and Trend Modeling

Method (T2M)

(unit : m) front 0 1 2 3 4 5
kriging 0.000 1.012 2.126 2.906 4.497 5.624
RMS 3M 0.000 0.394 1.727 3.683 6.791 9.672
M 0.000 0.444 0.531 2.121 4.056 6.552
kriging 0.000 2.330 3.137 2.372 1.765 0.931
x=170 maximum 3M 0.000 0.605 0.470 -0.664 -1.319 -1.983
2M 0.000 0.719 0.309 -0.602 -2.277 -4.754
kriging 0.000 -2.321 -4.920 -5.427 -7.926 -9.003
minimum 3M 0.000 -0.611 -3.178 -6.132 -11.23 -15.93
T2M 0.000 0.073 -0.983 -3.291 -5.581 -8.200
kriging 0.000 1.038 1.984 2.722 2.957 3.911
RMS 3M 0.000 0.272 0.715 1.356 2.429 3.991
M 0.000 0.653 0.546 1.232 1.069 0.994
kriging 0.000 2.213 3.033 4.665 4.893 4.853
x=160 maximum M 0.000 0.514 0.849 2.056 2.056 2.478
T2M 0.000 0.824 0.598 1.587 1.714 1.904
kriging 0.000 -2.442 -4.716 -5.808 -5.682 -7.902
minimum 3M 0.000 -0.208 -1.317 -2.270 -4.569 -7.460
T2M 0.000 0.463 0.493 0.881 0.326 -0.653
kriging 0.000 0.789 1.435 2.159 2.755 3.478
RMS 3M 0.000 0.289 0.890 1.963 3.329 4.963
2M 0.000 0.017 0.115 0.564 1.073 1.691
kriging 0.000 2.216 3.777 4.589 5.761 6.245
x=150 maximum M 0.000 -0.288 -0.887 -1.957 -3.320 -4.950
2M 0.000 0.017 -0.114 -0.563 -1.071 -1.689
kriging 0.000 -1.030 -2.058 -3.657 -4.728 -6.448
minimum 3M 0.000 -0.289 -0.891 -1.964 -3.331 -4.966
M 0.000 0.016 -0.115 -0.566 -1.075 -1.694
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