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Numerical simulation analysis of high fill slope settlement based on ABAQUS
ZHU Meixuan

( Shanghai Pudong New Area Construction ( Group) Co. , Ltd. , Shanghai 201206, China)

Abstract.: Aiming at the settlement problem of high fill slope engineering in China “s airport, a high fill slope engineering of a new
airport is selected as the research object. Using ABAQUS finite element calculation software, based on the birth and death element
method, the constitutive relationship of rock and soil, the consolidation theory of soil and the field monitoring test, the numerical
analysis model of high fill slope settlement is constructed and verified. The calculation results of the model show that for the high fill
slope with graded filling, the maximum settlement does not occur on the surface of the fill soil, but in the middle of the backfill
soil. With the advancement of time, the post—construction settlement of the top surface of the slope gradually tends to a smooth
curve ; as the distance between the top surface calculation point and the top of the slope becomes farther and farther, the post—
construction settlement value becomes larger and larger ; as the level of the horse road is getting higher and higher, the settlement
value of the horse road calculation point is getting larger and larger ; as the calculation point of the foundation surface is farther away
from the foot of the slope, the uplift value of the foundation surface is smaller.
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Fig. 2 Geometry dimensions of fill slope model
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Table 1 Soil layer parameters

WA FEE(g- em™) WAL E /MPa YR IL

BRI o/ kPa WEEM o/ (°) BERKK (100 m-s")

3+ =2.15 40 0.3
e Je g 1 =2.15 25 0.3
AR =2.50 3 000~5 000 0.2

8.7 27.5 13 800
26.0 16.0 3 80
500.0~700.0 36.0~38.0 2
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Fig. 3 Backfilling sequence
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Fig. 4 Soil stress diagram
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Fig. 6 Displacement and settlement contour map of 40 m fill slope
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Table 2 Statistical results of settlement at top calculation points
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Table 3 Monitoring values of top surface settlement

s [/ s i)/
WA T BRI, TRV A 7% A/em B/em) R A/ em B/ em
BETHE 2/ m UL/ em cm cm
2022/03/05 0 0 0 202706007 95 -1.50 —1.40
10 -9.30 -10.98 -1.68 2022/03/12 7 -0.2  -0.2{[2002/06/16 104 -1.70 -1.50
20 ~10.00 ~11.90 ~1.90 2002/03/19 14 -0.4 -0.3||200207/10 128 -1.90 -1.55
202/03/25 21 -0.5 -0.4{[2002/07/17 135 -2.00 -1.60
30 -10.30 -12.29 -1.99
202/04/02 28 -0.6 —-0.5([2022/07/23 142 -2.10 -1.70
40 ~10.30 ~12.35 -2.05 2022/04/09 35  -0.6 —0.6(2022/07/30 149 -2.10 -1.80
50 -10.20 -12.33 -2.13 202/04/16 42 -0.7 -0.7([2022/08/07 157 -2.15 -1.90
60 ~10.12 _12.27 215 2002/04/23 49  -0.8 -0.8(/2022/08/13 163 -2.20 -2.10
2022/05/02 58  -0.9 -0.9([2002/08/20 170 -2.20 -2.10
70 -10.06 -12.21 -2.15
2002/05/09 65  -1.0 -1.0{[2022/08/28 178 -2.20 -2.10
80 ~10.02 -12.18 —2.16 2022/05/16 72 -1.1 -1.1/2022709/11 192 -2.20 -2.10
90 -9.99 -12.15 -2.16 2022/05/24 80  -1.2 -1.2(2022/09/19 200 -2.20 -2.10
2022/05/31 88  -1.3 -1.3
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Fig. 10  Settlement curve chart after construction for various

points
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Fig. 11 Calculation points for various roadway levels
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Fig. 12 Distance from foundation surface calculation points to

slope toe
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