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Abstract

In western hilly region, increasing numbers of excavated argillaceous earth-rock materials were
used to fill compacted bodies, such as high embankment, high filled airport runway, high
earth-rock dam and high filled construction sites, whose dualistic structure and deformation cha-
racteristics were related to their long-term deformation trend and stability. There were hardly
any researches on this issue recently. Based on the established argillaceous dualistic structure
and simplified spherical contact model, the de-formation characteristics, mechanism and influen-
cing factors of layered compacted fillings were systematically studied by means of Hertz contact
theory and compared with discrete element numerical model. The results showed that the ma-
croscopic deformation trend derived from established theoretical model was basically similar to
that of numerical model and monitoring of actual compacted filling. The settlement of fillings was
related to such factors as the average particle size of earth-rock materials, single-layer mi-
cro-structure and particle size combination model of dualistic structure. The total macroscopic
deformation increased with the decreasing of average particle size. The local deformation differ-
ence was more significant when the average particle size difference between two layers be-came
larger. As well, the particle arrangement of each monolayer had influence on the overall ma-
cro-scopic deformation of fillings, among which the deformation of rectangular arrangement of
equivalent spherical with larger porosity was larger than that of triangular arrangement with
lower porosity. The results can provide references for further study on the micro and macro de-
formation characteristics and mechanism of argillaceous earth-rock fillings with dualistic struc-
ture as well as engineering application.
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Figure 1. The characteristics of “Dualistic Structure”
B 1. ZTEEHIRHE

BRI 2R J2 R SRR A TR, A SR T — e S5 s IR B TH2 4 R JZ 30
FUAREAT @i, AR REAE & I BrpLI7 BB e s A BHE AR 5, A il — AR AL S5 A 1A A
B, HATARIEHLE M, R HERURIR 5 BOT 70 A 7 36 A R SRAR A0 AR T ) 2 iR L B R AT
Xf HERIF ST -

2. TARBHAFFERANES
2.1, FYERBE AR SR

W3 A TR R B R EMUBURL 8 i A2 1) o O 1 BRI EIR AR I AR TRk S ML, Rt
A BURARTIORL LT B A K = A FORE 187 DA ol A5 A0 R0 A8 T 1 T 2 2% [t R 3P AR o e ] DA
B Hertz ORI A SAMAR, AN 125 £8P BRI 2 18] 3R AR AR TSGR (IL AT 2), ARbR y 3 ELAR T AT Y
WA Hertz PR ZORXMRFUAMAN T fife: 1) ROMAZELIF HRIEDHN, NENEERE, o <R,
(i=1,2,3,--,n); 2) FADERIEBRAARENEZ - ADIVELEE, o, <R ,R (i=1,2,3,-,n); 3) RIE
Bang, HEEEANETIN g, =q, =05 4) BTUIASTXT B ) AL T2 (500 2008 o

WA Hertz BiR[15], 1ERIFERIEEAR A BRI RAFLATE p, 7£ Oy miGIEEHT Hertz [ 701 K 14

1

o :ﬁ[l_éjz 1)

na; a;

KA, a WAL E, i=1,2,,n (n RIAERORCR/N R B ) Q) H:

DOI: 10.12677/hjce.2021.109107 963 AR


https://doi.org/10.12677/hjce.2021.109107

4p.R.
af ==Ht )
nk;

i

KA, E NN A ECFTNA), BG) T,
l_ﬂi2 _1_:ui—1+1_lui 3)

E E, E,

i i

AP HARZHILIA 2.

K a; a; Ez]y
Jm/r Xy

[0 Y9 plane

a ar Eir1, pinn

Di+1

Figure 2. The cylinder’s contact system of cross section line
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Figure 3. The rectangle arrangement of equal
diameter circular

B 3. FHIKFIER AT

Figure 4. The stress analysis of rectangular ar-
ray model
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Figure 5. The triangle arrangement of equal
diameter circular
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Figure 6. The stress analysis of triangle ar-
ray model
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Figure 7. The interface model of dualistic struc-
ture of the fill
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Figure 8. Interface analysis model of odd small particles
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Figure 9. Interface analysis model of even small particle
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Table 2. Model characteristic parameters
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Figure 10. The deformation depth curve of filling layer in nine combinations
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Figure 11. Numerical models of model A to C
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Figure 12. The final deformation of the fill
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