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Research and application of GM (1, 1) - Hoshino Nori settlement
prediction model
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Absract: The prediction accuracy of subgrade settlement is not high and the applicability of prediction
method is not strong. Based on the combination forecast theory, with the help of MATLAB software,
GM(1, 1)—Hoshino Nori combination forecasting model is proposed. This model is based on the grey
theory GM(1, 1) forecasting model linear combination model and Hoshino Nori settlement prediction,
taking the combination forecasting error square as standard to determine the weight coefficients of two
kinds of prediction methods and minimum standards. With the Guangdong highway construction period
and operation period of subgrade settlement data, GM(1, 1)—Hoshino Nori combination forecasting
model prediction results are better than the two methods separately predicted results. The present method
has higher prediction precision, stronger engineering application.
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Tab.1 The condition of soft soil foundation in every section
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K4+960 6.0 120 #EHEk 104
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Fig.1 Measured settlement data curve of each section
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Tab.2 Measured settlement data of each section

T L IHFie] /d
Kot /mm 30 60 90 120 150 180 210 240
K4+960 136.7 250.7 301.3 456.7 548.3 608.3 659.5 704.5
K6+080 80.0 176.0 348.5 507.2 605.7 725.5 831.2 902.5
U UL 1Al /d
Hfli /mm 270 300 330 360 390 420 450 480 510
K4+960 771.0 830.5 892.0 954.0 999.8 1047.5 1099.4 1137.8 11542
K6+080 1018.3 1092.5 1136.8 11583 1177.3 12134 12413 1267.5 1294.0
T L 1A /d
ot /mm 540 570 600 630 660 750 840 930 1020
K4+960 1162.2 11745 1187.8 1194.8 1199.7 12073 1220.1 12314 12382
K6+080 1311.0 13223 1328.4 13313 13337 1346.4 1355.6 1367.3 13779
&3 GM(1, 1) RETAE
Tab.3 The predictive values of GM (1, 1) model
G Il /d
i /mm 480 510 540 570 600 630 660 750 840 930 1020
K4+960 1137.8 11548 11643 11739 1183.6 11933 1203.1 12080 12167 12255 12344
K6+080 1267.5 13033 1309.6 13159 13222 13286 13349 13414 13478 13543 1360.8
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Tab.4 The predictive values of Hushino method
BT 1A /d
Hfg /mm 480 510 540 570 600 630 660 750 840 930 1020
K4+960 1127.6 11399 1151.1 11615 1171.1 11799 11882 1209.7 12275 12424 1255.1
K6+080 1276.1 1288.8 13003 1311.0 13208 13298 13382 1360.1 1378.0 1393.0 1405.7
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Tab.4 The predictive values of composite model

VLM bkl /d
i
ﬁE%jE 480 510 540 570 600 630 660 750 840 930 1020
K4+960 11364 11527 11625 11722 11819 11914 1201.0 12082 12182 12279 12373
K6+080 12700 1299.1 13069 13145 1321.8 13289 13359 13468 13566 13656 1373.9
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Fig 2 Settlement curve of K4+960 Fig 3 Settlement curve of K6+080
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