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Abstract: Soil and rock mixtures are commonly used as subgrade fill materials for mountain airports. When
subjected to cyclic loading, they experience cumulative deformation, leading to uneven settlements that can
compromise the stability of the upper foundation. To understand this deformation pattern, a series of dynamic
compression tests was conducted on soil and rock mixtures. The study analyzed how the specimen’s cumulative
deformation changed with the number of cyclic loads across different stone contents and confining pressures,
and it developed a corresponding mathematical model. Results showed that, at a fixed stone content, higher
confining pressure resulted in greater maximum axial cumulative deformation, with the rate of increase
accelerating as stone content increased. The deformation curve typically has two phases: an initial rapid
accumulation of axial deformation during cyclic loading, followed by a slower growth as the specimen densifies.
Based on these findings, a simple model describing the law of cumulative deformation was proposed, which
aligned well with experimental data. The study also examined how excess pore water pressure in saturated
specimens evolves during cyclic loading, noting its rapid buildup and slow dissipation.

Keywords: soil-rock mixtures; cyclic loading; confined compression; deformation; excess pore water pressure
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Fig.1 The confined dynamic compression apparatus
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Fig.2 Test principle of the confined dynamic compression

apparatus
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area of a certain airport
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Table 1 Basic properties of the soil taken from the flight

area of an airport

L G, WRT/ % IR/ %

K THEE/(g/m*)
.8

1.86 2.68 23.2 7.2

KM A A AT AR v 2 X AL 37 38 R
2y i 28, A T % AR Sl g e 2 A AT A R R T
3 A RAL TR I ZR RS S A 2PE T GBS 3



4 E R B R LR FROP E )

% XX A

i) S5 4% i & B, % T B747-400 1 A380-800 1 Fh %
BUALAY , 3 J 4 22 = A 18 ) 1F o 7 ¥ A6 1) 222 1590 5 IC
JE 43 A, 8 ) 1 8 3 AT 3K 60 kPa, fif 2 52 Wi VR B ik
13me J5— 7, AR T R A, 76 B ) 15 26
fif 2R AE H R ML 38 5L 0 A8 JE IR 2 B P AE 0~5
m, XF 7 B 1 R J1 R 0~90 kPa, I H. 48 i K HLE %
FWE AT 51 1) 3l o7 48030 o0 b W6 A2 1E 5% 0 in 308 =X
P sh % 5 CHLAL S F AT ol AT G . B A EM
B 20 25 s 4 38 56 3k 2 vy S 0 PR A A A 3R AR
it i 60 kPa i) [ 25 & 77, 8K J5 e 4% 2 Hz 1Y 1F 5% 3 P
XA HEAT 08 21 2K, 2l 07 IR 152 R 30 kPa, i 5
15 1k 2% 14 R 1 BR YR K008 F1) 8000 ¥ B 34 fih 1) 13 A% it
1w 10% .

I 25 R AN 4 s o B B4 ] UL AE AR TR
£ 0 o SO DS g = <o T DAty i T et P s e
SEAKAT , foe A%l 1) L AR 43 3 29 R 4. 8% F 4. 76 %%,
W ACa) it R o 76N bR B B, 40 AR 11 SR AR
Al i) 07 AR 2 xR K {EL B 2 A B AT 2 3IR 3 vk K
R, s K A6 S B W/ L X 5 R B R B A G
S — 0 T, AR AE 4 (b)), B IR RE B S AL T HE
AR (5 3 22 fil 1 I 280 B8 A3 /INFL ) L #E 70 25 Ao

8_

° XTHEZH A
— XTEEZH B

= 5

s esesesesede

B oat

1z

®

&2

1500 2000 2500 3000
Bf(a] £ [s]

o~ ""500 1000

(a) %) jiz 22

15.0

e JTHEHA

= 12.5 — XJER4H B
10.0

75

5.0

LK E Au [kPa]

i
h

e
o

: . : , i
0" 500 1000 1500 2000 2500 3000
B 1E] £ [s]
(b) EFLBRK R
B4 MRHEZERHNEABIRARW LRI

Fig.4 Comparison of test results between Groups A and B

using the confined dynamic compression apparatus
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mixture under different rock particle contents
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compression test of soil-rock mixture materials
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Fig.8 Test data for the saturated soil-rock mixture samples during dynamic compression under varying rock particle contents
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Table 3 Parameters of the accumulated deformation

prediction model

RS I ZHm  S%a 2800 Gk R?
Ji/kPa
60 2.37 8.27 0.025 0.954
90 1.57 6.43 0.023 0.909
01 120 1.31 4.19 0.021 0.929
150 1.01 7.12 0.022 0.870
60 1.34 7.71 0.064 0.937
90 1.19 6.79 0.042 0.947
0.2 120 1.23 5.32 0.012 0.956
150 0.75 4.91 0.042 0.963
180 0.72 4.73 0.037 0. 945
60 2.98 7.86 0.047 0. 964
90 1.27 7.57 0.026 0. 876
0.3 120 1.15 9.57 0.047 0.824
150 1.31 5.53 0.025 0.937
180 1.42 4.28 0.011 0.971
60 4.89 9.07 0.024 0.916
90 1.69 7.72 0. 049 0.947
0.5 120 1.05 7.25 0.055 0.966
150 1.13 5.74 0.032 0.882
190 1.41 4.62 0.013 0.992
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Fig.13 Influence mechanism of the skeleton effect of

graded crushed stone on the deformation law of soil-rock

mixture
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Fig.14 Evolution of the excess pore water pressure with

loading time over saturated soil-rock mixture samples
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