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Deformation characteristics of saturated remolded loess under
cyclic traffic loads
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Abstract: To study the deformation laws of saturated remolded loess under the rotation of principal stress axis, the cyclic
triaxial tests and cyclic traffic load tests on the saturated remolded loess under drainage are carried out by using the hollow
cylinder torsional shear apparatus, and the effects of the rotation of the principal stress axis on the vertical plastic cumulative
strain, radial plastic cumulative strain and octahedral plastic cumulative shear strain of the saturated remolded loess are mainly
studied. The experimental results show that: (1) The rotation of the principal stress axis will cause the plastic cumulative
deformation of soil. The vertical plastic cumulative deformation and octahedral plastic cumulative shear strain of soil exhibit a
logarithmic growth trend with the increase of the cyclic times, and the cyclic vertical stress ratio and cyclic torsional shear
stress ratio are positively correlated with them. At the initial stage of the plastic cumulative strain, it is mainly in the form of
tensile strain. With the increase of load times, its value gradually decreases and accumulates in the opposite direction. (2) The
rotation of the principal stress axis will accelerate the corresponding vertical plastic accumulated strain. When other conditions
are certain, the deformation of the samples under cyclic traffic loads is several times that of cyclic triaxial tests. (3) The vertical
deformation of the remolded loess under traffic loads is far less than that of undisturbed soft clay, which has certain advantages as
the subgrade filling materials. (4) The existing vertical plastic cumulative strain model is modified, and an explicit prediction model
for the settlement deformation of saturated remolded loess is obtained, and the validity of the model is analyzed and verified.
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Fig. 1 Schematic diagram of change of soil stress under traffic loads
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Fig. 4 Variation of vertical plastic accumulated strain with cyclic

vertical stress ratio
5 0B pm B BRARNAR e BEAEITBT N )t
AR X EEANRIEA I BT ) e B s R, W]
FCEINE g = b )T e 2 g 7 A R N ) 8 ) 9 4 R A
A% . 1024 N=10000, CVSR=0.2 i, fEEF=Hhik

0.08

o
&

e
8

¢ i) ¥R BB AL €P/%
)
b

1 1
0 2000 4000 6000 8000 10000
PEUHN
(a) CVSR=0.10

0.09

0.06 7

¢ 16 YA BN AE £2/%

0.03

1 1
0 2000 4000 6000 8000 10000
TEIRRBN
(b) CVSR=0.15

0.16

fonf T e
o012k -7

o 02T e ----n=0.2
5 |/ s

ot —-—1=04
li%ﬁ 0.08 | I .
ko T
N
E 0.04 L] _______
o

1 \ I I |

0 2000 4000 6000 8000 1000

TEIRRBN
(¢ ) CVSR=0.20

5 SZEE Mt RN TREEIA S R St L
Fig. 5 Variation of vertical accumulated strain with cyclic torsional

shear ratio



oW o I e e i g D L el o g T 1621

B0 P 4 0.0442, PEZIBATEIAE T, n=0.2, 0.3
0.4/, €435 0.0593, 0.0813 F10.1437, M
=561 1.34 £5, 1.84 51 3.25 fi5. ks, 45
G 4 MK 5, A7R LA B 5] N ECRIE A R BT 8
JILCRIBE N3 23 5] e ) AV A AR g 0, B4
TEARREOEE— 2R (N=1000), & iZHi#aTRE.
2.2 ERS5EEBHRREESH

NIRBARIERRRL LR, A2 ] 2B 1t R AR AR B
TEA MBI E AR, ASCAn =0.3 Al CVSR=
0.15 ABIBEAT 5307 o 1 6 AR a8 1 SRR & BEA
[FIAE IR 7 L AR AR A . Pl 25 R ] 45 1) ] g 27
AR I AR, ARG A% 1) N AR N 2 it
17508, MWE 6 T LUIEH, 42 m 2Rk AR B3R T 1]
N, UL IEAR 1A 2 PR R NIRRT, AERL R
JIVE R SRR RIS 8] N P AR AR ORI €F 5 BEE TR TR
3, EIEBIR—EE, & PR AR R, 7
n —Em, BE%E CVSR MK, &f PR AR [ hr bR
Bk, R, fF CVSR —ERf, AFnp F, &£
SRR BEIH PR RE AR A SR 2 I R AT A
[ CVSR "N A% ) B AR N AR B AR A () AR A R e, B
SIS PUEIECE 218 E B . b HERTH,
IR ZAR MR e, PRIER AR, BE
TEH BTG IN, & ARG IR B ER N, ik B —
SENBIR BT, AR NARIR B T B R fE, S a1
I3 77 A B RN g S5 AT BY 82 77 A ) s B g A
&, BEJGARSINES, AR NTAR R R T,
MR AR AR 7] SRR SR TRk o

or —CVSR=0.10
2y —-—CVSR=0.20
o
‘]i\" 002 \‘ —
g@ 003f ' -mmmTTT
=
ﬁ—ﬂM{
% —00sf e
006 pem ' ' |
0 2000 4000 6000 8000 10000
TEHREBN
(a) RFEICVSRF, % REN A BETE AR K B AE 4L

Or

e b RN AE eP/%

S & 5 L 5
3 & 1 =
== =

60|00 80|00 IO(I)OO
PR RBN

(b) NN, Felsbk RBUSAS RIFER KB 925 1

6 REIRFARTRE CVSR 1  BTL

Fig. 6 Variation of radial accumulated strain with CVSR and #

FEASCH R R, AN R ERUE IR 2
&, MEITARYE Hight 552048 H B il T B A UnT
A, PR EAR I N IS (o, =0,), B
PR BANAR o FER [ B 1 RS of BRI
LIRS . SHERAUE BRI, Bln =0.3 B3R 8 M A
7 AR B8 A [ % ) 47 2 . A b PR AR A Cn ] 7 i)
FBIREATRIGEHIE. XTI 7 5Kl 6 (a) w4, fEAH
FIR LT, o flo? fEHUE L. X5
Cai FEPUNFHD 3047 1) BBl 48 (1) 5 1m) BT 7045645 2]
RIS AL

(=]

—CVSR=0.10
— —CVSR=0.15
—-—CVSR=0.20

IR Ak BB A ] 1%

Lo |
o o o o L o
2 8 2 8 g 35
(=) w W [\ —

- PP
~. -
S

1 1
0 2000 4000

7 a2 RN ERE CVSR L

Fig. 7 Variation of radial accumulated strain with CVSR
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