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Forecast about deformation of grid structure by

using grey system theory

LU Cai-zhong, LIAO Xiao-hui, HU Yun-shi

(Department of Construction Engineering, Quzhou College, Quzhou 324000, China)

Abstract: By observing the feature points of grid structure at the same time interval, The grey
system was used to set up the deformation model of grid structure, and then the development
trend of the grid structure was forecasted and analyzed. By comparing the results of the forecast
and the practical observation, it believed that the gray theory prediction model was suitable for
the grid structure of the deformation observation. The forecast accuracy was analyzed by using
residual inspection method. The grey system theory prediction model was considered to be
reliable and predictable role for the deformation trend of grid structure by analyzing the
absolute error and relative error of the deformation prediction data.
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Fig. 1 Library facades Fig. 2 Flat layout of grid structure
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Table 1 Summary of observational data about stent removal mm
WL 5F ] A AR IE Bl g A2 B C W &S 28T D I 5 A2 B E il i 258 F i g A2 B
9 H 15 H R 98 170 174 123 201 179
9 A 16 H k4 105 172 165 126 170 206
9 A 16 H T4 108 170 179 131 182 198
9 H 17 H k4 105 182 186 134 186 207
9A 17T HTFSH 105 185 188 138 189 206
9 A 18 H k4 107 182 187 140 181 209
9 H 18 HTFF 104 180 186 138 181 207
9719 H L 105 181 185 138 181 206
9H 19 HTFT 104 181 185 138 182 206
9/ 20 HEHF 106 180 184 136 181 207
9 H 20 H T 106 180 184 135 181 206
9H 21 HEF 105 180 183 136 180 206
9A 21 HF%# 106 181 184 136 181 207
9H 22 HEF 104 182 181 137 181 207
R ME 108 185 188 140 201 209
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Table 2 Transformation about monitoring time and time sequence mm

A s ) 5} 8] 77 51) AR B i C D i E i F 5
9H 15 HFF 1 98 170 174 123 201 179
9 H 16 H L7 2 203 342 339 249 371 385
9 16 HT4 3 311 512 518 380 553 583
9H 17 H L4 1 416 694 704 514 739 790
9AITHTTF 5 521 879 892 652 928 996
9H 18 H k4 6 628 1061 1079 792 1109 1 205
984 18 HT# 7 732 1 241 1265 930 1290 1412
9 H 19 H L4 8 837 1422 1450 1068 1471 1618
9H 19 H T4 9 941 1603 1635 1 206 1653 1 824
9 H 20 H LA 10 1047 1783 1 819 1342 1 834 2 031
9H 20 HTFF 11 1153 1963 2 003 1477 2 015 2 237
9 H 21 HLEF 12 1 258 2 143 2 186 1613 2195 2 443
9H21 HTFT 13 1 364 2 324 2 370 1749 2 376 2 650
98 22HL% 14 1 468 2 506 2 551 1 886 2 557 2 857
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Table 3 & value of each observation point

W A5 a 7 ) a5 a 7
A 0.000 8 105.998 3 D —0.003 3 132.350 0
B —0.002 7 176.102 7 E —0.000 4 180. 650 8
C —0.002 7 179. 249 6 F —0.001 1 204.307 9
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Table 4 Prediction results by grey model mm
A e ] i [1] J7 71 AR B A CH D & E & F &
9 A 16 H I 2 203.877 5 346. 800 3 353.959 5 255.975 2 381.767 4 383.617 3
9 A 16 H T4 3 309.670 4 524.078 6 534.405 6 389.389 9 562.607 0 588.459 8
98 17 H L% 4 415,378 7 701.836 1 715.339 6 523.245 6 743.519 0 793.527 8
9H 17THTFF 5 521.002 4 880.074 3 896.762 7 657.543 8 924.503 4 998.821 5
9H 18 H k4 6 626.541 7 1058.7940 1078.6760 792.2859 1105.560 0 1 204.3410
9 H 18 HTF% 7 731.996 6 1237.9980 1261.0820 927.473 4 1286.6900 1410.087 0
9H 19 H 4 8 837.367 1 1417.6850 1443.9800 1 063.108 0 1467.8910 1616.059 0
9 A 19 HTF4 9 942.653 4 1597.859 0 1627.3740 1199.1900 1649.1650 1822.2580
9 H 20 H ILF 10 1047.856 0 1778.5200 1811.2620 1335.7230 1830.5120 2 028.6840
9 A 20 HF4 11 1152.973 0 1959.6690 1995.6490 1472.7070 2011.9310 2235.3370
9 A 21 H L% 12 1258.0070 2141.3080 2180.5330 1610.1430 2193.4230 2442.2180
9H 21 HTF 13 1362.9570 2323.4380 2365.9180 1748.0340 2374.9880 2649.3260
9 A 22 HL%F 14 1467.8230 2506.0600 2551.8030 1886.3810 2556.6250 2 856.6620
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Table 5 Prediction results of actual deformation mm
A0 ] i} 8] 7 5] AR B & CH D & E & F &
9 A 16 H I 2 105.877 5 176. 800 3 179.959 5 132.975 2 180. 767 4 204.617 3
9H 16 H F4 3 105.792 9 177.278 3 180. 446 1 133.414 7 180. 839 7 204,842 5
98 17 H L4 4 105.708 3 177.757 6 180.933 9 133.855 7 180.912 0 205.068 0
9 H 17 HF% 5 105.623 7 178.238 2 181.423 1 134.298 2 180. 984 4 205.293 7
9H 18 H 4 6 105.539 3 178.720 1 181.913 6 134.742 1 181. 056 8 205.519 6
9 H 18 HTF4 7 105.454 9 179.203 3 182.405 5 135.187 5 181.129 2 205.745 8
9 H 19 H L4 8 105.370 5 179. 687 8 182. 898 6 135.634 3 181. 201 7 205.972 3
9 A 19 HTF4 9 105. 286 3 180.173 6 183.393 1 136.082 7 181.274 2 206.199 0
9 H 20 H ILF 10 105.202 1 180. 660 7 183.888 9 136.532 5 181.346 7 206.425 9
9 A 20 HF% 11 105.118 0 181.149 1 184.386 1 136.983 8 181.419 3 206.653 1
9 A 21 H L% 12 105.033 9 181.638 9 184. 884 6 137.436 6 181.491 9 206. 880 5
9H 21 HF4 13 104.949 9 182.130 0 185.384 5 137.890 9 181.564 5 207.108 2
9 A 22 HLEHF 14 104. 866 0 182.622 4 185.885 7 138.346 7 181.637 1 207.336 2
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Table 6 Error sequence of prediction results
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Fig.4 Comparison of observational data and prediction data

9.16 -4+ 2 0.878 0.84 4.800 2.791 14.960 9.07  6.98 5.54 10.770 6.334 1.383 0.671
9.16 T4 3 2.207 2.04 7.278 4.281 1.446 0.81 2.41 1.84 1.160 0.638 6.843 3.456
9.17 ¢ 4 0.708 0.67 4.242 2.331 5.066 2.72 0.14 0.11 5.088 2.735 1.932 0.933
9.17 F4 5 0.624 0.59 6.762 3.655 6.577 3.50 3.70 2.68 8.016 4.241 0.706 0.343
9.18 4+ 6 1.461 1.37 3.280 1.802 5.086 2.72  5.26 3.76  0.057 0.031 3.480 1.665
9.18 F4 7 1.455 1.40 0.797 0.443 3.595 1.93  2.81 2,04 0.129 0.071 1.254 0.606
9.19 4 8 0.371 0.35 1.312 0.725 2.101 1.14 2.37 1.71  0.202 0.111 0.028 0.013
9.19 F4¢ 9 1.286 1.24 0.826 0.457 1.607 0.87 1.92 1.39  0.726 0.399 0.199 0.097
9.20 4 10 0.798 0.75 0.661 0.367 0.111 0.06  0.53 0.39  0.347 0.192 0.574 0.277
9.20 F4¢ 11 0.882 0.83 1.149 0.638 0.386 0.21  1.98 1.47 0.419 0.232 0.653 0.317
9.21 F4F 12 0.034 0.03 1.639 0.911 1.885 1.03  1.44 1.06 1.492 0.829 0.881 0.427
9.21 T4 13 1.050 0.99 1.130 0.624 1.384 0.75 1.89 1.39  0.564 0.312 0.108 0.052
9.22 ¢ 14 0.866 0.83 0.622 0.342 4.88 2.70 1.35 0.98  0.637 0.352 0.336 0.162
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