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Abstract: In order to fully understand the dynamic characteristics of cemented sand and gravel (CSG) mate-

rial and reveal its dynamic constitutive relationship better, based on the classical Preisach Mayergoyz(PM)

mesoscopic hysteretic model, combined with the nonlinear hysteresis characteristic of CSG material, con-

sidering the influence of plastic residual strain and cycle number, the elastic-plastic mesoscopic hysteretic

model of CSG material was obtained. By comparing the hysteretic curve of the improved mesoscopic model

with the test curve, it can be seen that this model can reflect the hysteretic characteristics of the CSG ma-

terial, and the fatigue life of CSG material under cyclic load can be predicted by the model.
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Table 1 Mix proportions of CSG specimens kg/m®
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Sample Cement Fly ash Sand Water
20-40 mm 5-20 mm

S1 40 50 434 90 1042 694
S2 50 40 434 90 1042 694
S3 60 30 434 90 1042 694

0 2 0 250 0 A b, W AR A3 S 0 R LA ER N
B3 AN B FR TR 0 BRI AR SO T A R B
B He CSG 4 i i R0 0] it £, a8l 1 i, &
“LO27 7RG R4 2 Y, A e HE. I L Al
WL - 76 A fuf 2 A1 R 5 CSG 32 1 B9 3 181 28 R R 38 A
P& BT H OB R PR S B2 S e T BR A il o] 35 9
PEAR Y 19 R /0N« EL I A O 2R 00K 9 385 2 R —/h - R
(i 75 A i B0 B AN Sl TR i) B 98 P AR A 2%

AR
53'0 102, 180 L16

S20

31.0
a il 1 ]
0 02 04 06 08 10 12

Strain/%
(b) S2, 0,,=2.80 MPa

0

o L02 L32 L6
£ 3.0
% 2.0
21.0
m L 1 L ]

0.2 0.4 0.6 0.8
Strain/%
(c) S3, 0,,=3.60 MPa

1.0

F 1 KNEEA L CSG 4 By S 780 1 [ i 2k

Fig. 1

2 CSG # i 4H 3 i% @ I8 e A B

Rl A A6 PV 2 0 7 [ A2 480 30 BIF 5% 04 A W
WAL PM 4 MR E )2 1 T 5 4 TR+
SN 5 IR T R R i LR
Rtk R A B AR — R LA AU S A8 () NME K
TN DA R G5 B — e B0 1 B A A W) 4 A R e
IV F5 R 1 1 /N B G A8 PV A0 R iy [ A 7Y, 7
SETIERIS T A /N IE [ B AR AL S A D R 5E
ARG AL, R G2 A JEL S R0

DT BB K H 5 i A S5 1 S S A L sl B 0 4K

Typical hysteresis loop of CSG specimens with different mix proportions
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Table 2 Meso hysteretic model parameters of CSG materials

Sample ¢,,/MPa  Np e 7 e/ % B
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Fig. 3 Spatial distribution of HEMU to CSG material with different mix proportions
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