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Practical method for FEM analysis of embankment
settlement with duncan-chang model
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Abstract: Finite element method is a familiar method in the calculation of embankment settlement, but it has difficulties in deciding
model parameters. Generally, this needs doing triaxial drained test. In order to make this method be practical, some error analyses, which
are concerned about the existing simple method for determining tangential elastic modulus of Duncan-Chang model, are done and
related modified coefficient is also brought forward. Furthermore, an approximate formula for determining tangential Poisson ratio,
suitable for both sandy and cohesive soils, is given according to the Ky status of soils. Example shows that the above methods have
definite reference value in common road engineerings which need settlement calculation with FEM but lack of triaxial test materials.
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Table 1 Comparisons of parameters from two methods
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HE KREKE /(") /kPa
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Fig. 1 Aberration curves for the fourth soil sample
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Fig. 2 Aberration curves for the tenth soil sample
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Table 2 Nonlinear model parameters of different soils

dkE c BB

®
WS nx Fﬂgl(")/kPaRf K n G F D

1 #EEft T 300 100 080 100.0 0.40 0.20 0.00 2.00
2 BEkt+ R 220 320 083 1220 0.24 0.28 0.00 1.30
3 M #5365 00 059 700 091026001 190
4 EWy #5380 0.0 0.79 2000 0.70 0.27 0.01 1.78
5 ¥R ST 365 160 0.75 2750 0.650.18 0.02 1.65
6 thIBfEkE+ ANREE 265 400 076 173.0 0.46 0.35 0.00 1.07
7 i+ ¥ 220 440 0.87 120.0 0.60 0.350.01 0.70
8 KEHIEL PrEg 420 988 073 903.6 0.61 0.12 0.12 24.51
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Table 3 Initial Poisson ratios of different soils

¥ 1] A
o —, i WAL

1 0.20 0.00 022 007 v =022-0.07Iglo;/Pa)
2 0.28 0.00 0.34 005 v, =034-0051g(c,/Pa)
3 0.26 001 / v, =0.09
4 0.27 001 / v, = 0,07
5 0.18 0.02 0.15 011 v =0.15-0.111g(s,/Pa)
6 035 0.00 030 006 v =030-006lg(o;/Pa)
7 035 0.01 035 005 v =035-0.05lg(c,/Pa)
8 0.12 0.12 0.17 008 v =0.17-0.08lg(o,/Pa)
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Table 4 Parameters of Duncan-Chang model
v 4 c HER S Kx K‘jl
IN.m? Y IR T e g fp p femed

19.0 27.0 124.0 0.67 140.0 0.14 020 0.01 250 0.004
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Table 5 Soil routine test parameters
25 P/kPa
0 25 50 100 200 300 400 500
e 1.123 1.120 1114 1.102 1.084 1.070 1061 1054
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Fig. 3 Soil compression test curve
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Fig4 Curves of embankment filled and settlement
developing course

RN E, v FIBRRVIBRITHER, 5KiE=
R HE E, v MUK THEE+ 2 86E, HWEER
Ifub R B U PR B R B, P B BE R BRI
F4 514 20.70, 19.84 cm. HIETATI, ASCIRHE
AR T A ERAE. T,

6 45 i&

BRI AR 48 = 550 SR e R Y 240, AR50 A
BigELe WA RO REN, HERE ek -
g, R R A S R — L E >, B
HESHEREARN. Fik, WREEREGHFAD.
ME—REAAEE SE. REARCREPRLEITE
SR E—EwE, AXS5TRE TEIGERM,
Ktk L RATUESZ I ROZ vt I I8 7 B4 3
1K Ko RSB, EXF T AR = 4R 0 i
MEHE . MOZET LR TEF FUE L SS%,

2 £ x M

(11 BUGRE, KL, =E PTEENBRBEIEERTH
HAHI]. ARIKBEHRBERE, 1998, 18(2): 22—26.
YIN Zong-ze, ZHU Hong, WU Yu. Finite element
analysis of foundation settlement of Shanghai-Nanjing
expressway embankment[J]. Advances in Science and
Technology of Water Rescourses, 1998, 18(2): 22—26

2] RooME. WA BB IR TR TH ST T 580 4
W D) B i K, 1995.

(31 BOR¥FE, BEA. X0H XS RIS 88% FE U E (Al
F 2 AR E I E AR SR TRIC). BiM:
WL K # AR AL, 1992. 172—177.

(4] EER. KERSRITRBRAE (¥R XD
AL AR, 2004,

WANG Zhi-liang. Settlement prediction and calculation of
embankment on soft ground[D]. Nanjing: Dissertation for
Phd. Hohai University, 1995.

[5] R3FK, BB L LRBEMEM]. et PEX
Fra 7 AR AL, 1995.

(6] FEAMR, Bk, 5K EZE. Rt A 7E T v gedl mn il 20 Bk
BB RIS, R B, 1999, (4): 61—64.
WANG Song-gen, YANG Yong-shun, ZHANG Yu-hong.
The application of cement column pile to the roadbed of
expressway around Jinan City[J]. East China Highway,
1999. (4): 61 —64.


http://www.cqvip.com

