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Field Test of High Embankment Settlement Model
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Abstract: The settlement laws of high embankment on Lanzhou-Yongjing expressway in soft soil
area were analyzed through in-site measuring data by single point settlement gauge. Four kinds of
settlement forecasting models including exponential model, power model, hyperbolic model and
logarithmic model were established and the forecasting values and measuring values of settlements
were compared. Based on this, combination model of index model and hyperbolic model was
established. The results show that exponential model and hyperbolic model are relatively accurate
in the four kinds of models, the forecasting curves of combination model of index model and
hyperbolic model agreed with the measuring curves, and the error sum of squares is 22. 789 mm?,
which satisfy the need of engineering, the post-construction settlement of high embankment will
finish within about 730 d, the forecasting final settlement is 60. 44 mm.
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Tab.1 Characteristics of Geological Section
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Fig. 2 Plan of Single Point Settlement Gauges
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Fig.3 Profile of Road Shoulder Position
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Fig. 4 Profile of Overtaking Lane Position
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Fig. 5 Burying and Installation of Settlement Gauges
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Tab. 2 Single Point Settlement Gauge Number and Buried Depth of High Embankment Rroad Shoulder and Overtaking Lane
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/m 3 6 9 12 15 18
622704 s 3,6,9,12,15,18 40~160 d , 30 d
m; , 622724 ) , 160 d ;160~250 d
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Tab.3 Forecast Models of Settlement

622674 622736 622723
y=132.67—31. 20 "-003 8 y=43.02—40. 25¢0-008 8= y=051.12—57. 03¢ 0-010 1=
R?2=0.957 1 R?=0.959 5 R?2=0.9917
y=0.803 6205843 y=4,713 120371 y=05.775 9203931
R?=0.942 3 R?=0.946 8 R2=0.943 4
_ 43.969 2x _ 52,198 4x _72.197 3x
Y7 280.836 9+« V793,240 4+« Y7 98.631 4+«
R2=0.958 0 R2=0.970 1 R2=0.988 9
y=16.269In(x+108. 010) —75. 169 y=12.792In(x+14. 305) —33. 746 y=13.398In(x—18. 372) —21. 511
R2=0.957 5 RZ=0.974 8 RZ=0.974 6
4 90
Tab.4 Comparisons Between Predicted Valuesand | T
Measured Values of Models 60} -
/mm S /
/d = e M R
300 ---- el
: -—- W h A
0 0.00 0.09 0.00 0.00 —- AR
35 16.25 17.07 23.37 18.91 16.15 0 360 500 300
70 31.71 29. 00 30. 69 29.97 31.33 td
105 36.91 37.37 35.99 37.23 38. 27 9 4
140 40. 84 43.25 40. 30 42. 36 42.82 Fig.9 Four Kinds of Prediction Model Curves
175 45.67 47.38 43.99 46.17 46. 20 9 ) 0~315 d
210 51.59 50. 28 47. 26 49.12 48.91 315 d 1
245 54.09 52. 32 50. 21 51. 47 51.15
280 54. 60 53.75 52.92 53.39 53.08 ’ °
315 54. 87 54.75 55. 42 54. 98 54.96 ’ 2
350 54.95 55. 46 57.77 55. 32 56. 26 ’ 315 d °
385 | 55.05 | 55.95 59. 97 56. 47 57. 60 0~315 d., 2 , 4
420 56. 30 62.06 58. 47 58. 82 o 4
455 56. 54 64. 04 59. 34 59. 94 , 200 d,0~200 d
490 56. 71 65.94 60. 10 60.97 ,200 d
525 56. 84 67.75 60.78 61.93 . 315d X
560 56. 92 69. 49 61.39 62.83 700 d .
595 56. 98 71.17 61.93 63. 67
630 57.02 72.78 62. 42 64. 46 3 ’ ’
665 57.05 74. 35 62. 87 65. 20 0~365d °
700 57.07 75. 86 63.28 65.91 N N 4
735 57.08 77.33 63. 66 66.58 ’ ’
770 57.10 78.76 64. 00 67. 22 , ,
805 57.10 80. 15 64. 32 67.83 ,
840 57.10 81.50 64.61 68. 41 3 ,
5 o
Tab.5 Error Sum of Squares of Models 4.2
, 622723,
/mm? | 23.667 | 124.798 | 29.316 32.536 15 m
2 > 2 o s



1 , 89
’ ’ ° 60r e
e

s 40}
N : (1) { 2o
o =1,2,3,, N3y, (1) i . . .
t 5w, (1) i ¢ 0 300 i 600 900
e Dlw () = 1 =1,2,3, -, 10
i=1

) ssy =y ) — v, (1)
(f/:192739"'9

f\l) awi(t,)>o(i:1’2937"'
i t
N,
V(@) =D w () (D
i=1
:_’;/(t,) ZL/ o
W, W,
, w,+W,=1,
yl(t/),yz(z‘,) ’

W1>0,W2>O;

VD) =Wiy () +W,y, (1) (2)
W. ()

S iH]’
S=>[GUE) =y (3)

t =1

b o b

, MATLAB202B
, 0~365d 12

6
Tab. 6 Weight Coefficients and Error Sum of Squares
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