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A Prediction Method of Foundation Settlement Considering Anomaly

and Newness—oldness Degree Influence Boundedness of Measured Data

CAO Wengui', TAN Tao
(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: Based on the research of prediction methods for foundation or subgrade settlement by existing combi—
nation model, firstly,, an analytical model of freshness function is proposed to measure the newness—oldness degree of
measured settlement data, considering the features of newness—oldness degree and its influence boundedness of mea—
sured settlement data. The proposed method can also reflect the effect of time distance between the measured and pre—
dicted point, measured error and boundedness of newness—oldness as well as its influence degree of the measured data
on the settlement prediction. Secondly,based on statistical theory,a disposal method of measured data sample is de—
veloped which can exclude the unreasonable settlement prediction caused by some abnormal measured data. Then, us—
ing the above—mentioned model and method,a new method for combined prediction of foundation or subgrade settle—
ment is put forward,which can reflect the influence of abnormality of measured settlement data,their oldness and

newness degree and boundedness of its influence degree on settlement prediction of foundation or subgrade. Finally, it
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shows the rationality and superiority of the proposed model and method by calculation of actual engineering examples

and comparison and analysis among the prediction results by the proposed and the existing similar methods as well as

the measured results.

Key words : foundation or subgrade ; settlement prediction ; combination model ; freshness function ; measured data

anomaly; newness—oldness degree influence boundedness of measure data
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Tab.1 Measured post—construction settlement

TR A — TR
5 BfEd UiEmm FS WA/ Gi/mm

1 16 35.7 1 10 30.2
2 36 76.8 2 20 40.3
3 62 123.2 3% 30 70.3
4 121 209.5 4 40 80.4
5 160 2529 5 50 90.2
6 191 281.7 6 70 120.4
7 219 305.0 7 90 160.5
8 241 3225 8 110 200.1
9 271 3445 9 130 300.3
10 305 368.1 10 170 4205
11 344 3932 11 190 500.7
12 375 411.6 12 210 540.8
13 407 430.4 13 240 640.6
14 477 465.8 14 270 690.5
15 593 514.9 15 300 730.3

16 330 760.3

17 360 790.7

18 390 810.8

19 420 830.4
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Fig.1 Comparison between predicted and measured

settlement curves in Project No.1
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Tab.2 Model parameters and settlement prediction results

TR T A — TR —

T2 4, /d 375 407 477 593 330 360 390 420
Logistic 251 ay, 5.29x10° 2.16x10? 1.12x107 — 9.01x10? 0.22x10? 1.48x107 —
Weibull 2% ay, 6.16x10>  8.53x10°  5.50x107 0.90 7.98x10? 0.47x10? 7.66x10° 222

MMF 2% ay, -0.81 2.86x10? 8.68x10° 0.94 1.06x10%  6.00x105 9.86x102 247

Logistic AL w,(¢) 0.24 0.24 0.24 0.24 0.35 0.35 0.35 0.35
Weibull AT w,(t) 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38
MMF #E w;(t) 0.38 0.38 0.38 0.38 0.27 0.27 0.27 0.27
SR S8, )/mm 411.6 430.4 465.8 514.9 760.3 790.7 810.8 830.4
AL S’ (1))/mm 409.6 429.8 465.3 505.5 756.3 788.0 810.5 826.4
AR SCTRAF X 152 22/ % 0.49 0.14 0.11 1.83 0.53 0.34 0.04 0.48
SCHR[ 10K S’ (2,)/mm 403.3 419.8 451.5 493.4 766.9 791.8 809.6 822.2
SCHR[ O] TR AR R 52 22/9% 2.02 2.46 3.07 4.18 0.87 0.14 0.15 0.99
SCHR[1STHEICRE S’ (2,)/mm 405.5 422.1 454.1 496.7 765.6 792.8 806.6 818.5
SCHRL ST AR RS 5 22/% 1.48 1.93 2.51 3.53 0.70 0.27 0.52 1.43
SCHR[L7THECRE S' (2,)/mm 411.1 4275 459.0 500.6 769.5 793.7 811.1 823.9
SCHRLL 7] AR R 52 22/% 0.12 0.67 1.46 2.78 1.21 0.38 0.04 0.78
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