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Abstract: To explore the influences of load, salinity and humidity on the dynamic resilient modulus of coarse-grained chlorine
saline soil, the dynamic rebound characteristics of the soil under different stresses, salt contents and water contents are studied
based on the laboratory dynamic triaxial tests. The measured results reveal that the value of the dynamic resilient modulus
inceases with the increase of the confining pressure and bulk stress, and decreases with the increase of the partial stress, salinity
and moisture. The higher the salt content and moisture content in the soil, the more obvious the influences of the confining
pressure, partial stress and bulk stress on its dynamic resilient modulus. Under the same stress, the value of the dynamic
resilient modulus decreases more considerably with the increase of the salt content and moisture content, and the effects of salt
tend to be more significant than those of water. Through the regression analysis of the test data based on a three-parameter
theoretical model, the proposed model has a preferably higher determination coefficient, and the formula for predicting the
model parameters with high precision is established. It is shown that the theoretical model is suitable to predict the dynamic
resilient modulus of coarse-grained chlorine saline soil.
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Table 1 Loading sequence of triaxial tests on coarse-grained soil
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0-THi#K 30 6 60 1000
1 15 3 8 100
2 30 6 15 100
3 45 9 23 100
4 60 12 30 100
5 80 16 40 100
6 15 3 15 100
7 30 6 30 100
8 45 9 45 100
9 60 12 60 100
10 80 16 80 100
11 15 3 30 100
12 30 6 60 100
13 45 9 90 100
14 60 12 120 100
15 80 16 160 100
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Fig. 3 Relationship between Mr and o4 under different confining pressures at water content of 5.1%
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Fig. 4 Relationship between Mr and 6 under different partial stresses at water content of 5.1%
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Fig. 5 Relationship between Mr and o, under different salt contents at confining pressure of 45 kPa
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Fig. 6 Relationship between Mr and 6 under different salt contents at ¢ ,=1.0 o3
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Fig. 7 Relationship between Mr and w under different salt contents at confining pressure of 45 kPa
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Fig. 8 Relationship between Mr and Z under different water contents at confining pressure of 45 kPa
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Table 2 Typical composite models for resilient modulus of subgrade soil
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5556 E i KA T LTPPROSHE 2 v (1) 2 %
AR S EIS A 50 R A
BERRE RE (R2>0.94), KR iZ R 150 5h
A5 [ SRR B ] SRAS S i A FEE

W 9 Frow, B Rl g 1) FE -5 SE I AE )
BRI, BOFRZELIHMEN 8.77, BKMZEN 8.96%,
INF10%0 1% =S A1 AR LT Hh R AR
Ff Byt shAs e s s s, SR04 RAER
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Table 3 Results of parameter regression analysis of prediction model for dynamic resilient modulus
BT BRI ZH SR N A1)
EEE 2% BIKE W% ki ko ks R? Max
4.0 1.497 0.242 -0.452 0.907 8.38
0.0 5.1 1.466 0.255 -0.580 0.889 8.59
6.0 1.433 0.279 -0.823 0.879 8.51
4.0 1.407 0.428 -1.288 0.971 8.77
2.0 5.1 1.382 0.407 -1.269 0.963 8.18
6.0 1.309 0.393 -1.310 0.950 7.82
4.0 1.187 0.503 -1.393 0.966 8.06
5.0 5.1 1.118 0.499 -1.366 0.959 7.58
6.0 1.077 0.505 -1.552 0.952 8.33
4.0 0.976 0.615 -1.617 0.969 7.75
8.0 5.1 0.919 0.644 -1.719 0.968 7.68
6.0 0.854 0.687 -1.729 0.957 8.20
Ve VAT, M BN MPa, B AN kPa.
FIGTER R, EE TR BT RER N DL, RUIPMSEASHCS st W br 2 (A7 4E
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Fig. 9 Comparison between measured and predicted values
3.3 ETYMERNRESEHEH LN
Eidulie g RERY, SRS G hEW NS
PRAPHRL ER B - S Il A R A A R . Rl Al
FORPTRER R A S (ks ks k3D SEERER.
BRI YINESRER L A RSB S H Al A2, AT
SEEL e YR S BRI KR ER 35T 1 A Bh A [l e &
Yau S5EPNEH T SEE LTTP Hdf b — te g 3 1
L B dE b, W RS H R R &, H
IIHTEERFW], ARSI 5 & R 5
TP BA BT IR SR, BOH — VSR AR AT LN %
Pt R B He52, BRL, Yau S50 M A 2 40—
HIRF B RE LRI ks kay s TR FR 5K
RIANGEGEKE w MG HheE Z WAEEYE
R, WEREBEM NSk, ke, kb HTEIT
Ak Hr, SRS PR
k, =-7.026Z —4.8960 +1.729 (R* =0.992) ,
k, =4.6227Z +0.929w + 0.235 (R*=0.964) ,+ (3)
k, =-11.965Z —-8.150w — 0.399 (R* =0.823) »

B ZRPER R
3.4 fRELEMMIEIE
RBSIEFRR B R S A v tE, 5
Fol &8 7=10.0% G EhEit) Tk, EH s
RS, FEEIKFEN 4.0%, 5.1%H1 6.0%[1) 3 FhiE %
N AT B [T A I, R0 2 R S A )
TE AT X EE
WE 10 B, X EGaREe Tl ryseiil{E 521
YPEFR AR T AR oS, mrsnat (2) A1l (3)
E ST T B 2 T SR L T A ) BV AR TR 11 v f
7E 0915 DLk, Sk BRI A8 5 TOmE 2 8] iR 22 5%
ANo AT MAZIE T A S PEFR AR 2 37 BT ST
A B AR, 7R T DX PN A S0 AR B 1
E kD e N I == o N b E oy AL L S bl ey s/ e
140-2
120} £5 {3 ome

B2V I f: 1660.90277
Pearson’s: 0.95804.

100 [ &% 091783
PG R2: 0.91592

B y=utbx
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2
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Fig. 10 Correlation between predicted and measured values based

on physical property indexes
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BRI SNy A T M i e T R S 5T e 2l A [ A R Y
AR, B TRI 8 T SL (B A RS F A
R ERG B T A, 1R b At CGRIGTHT S 267
BIRFFAZD) IR, AR EOT AR

LML SR 15T 1 5 25 [R] 3 B BAT R 1 B )
WL MHFERREEM LT, SR ERA
Ui ER) R IR YA DN = K I SVA R DN 1] 2 (]
HaF FER—BEEACTE T, (R0 & 2 A& 57K
HI S IR R 2 T WEL ) — e, AR
SN Rl [ S i 4 = R H R TR

MUK SR 5T 1 B 25 (R SS9 1 L 535
ALK, HERABOKERE . MEIR KR, 3)
745 B AR R 2 R B RN S K SRS KIS, A
TEE S AN 31.2%~43.3%H1 6.4%~13.5% (o,=45
kPa I D; BEE WL TR, R FIK 43 g n 51
AR LR TR, RN R KEM
JLE 25N 8.6%~11.8%F1 3.5%~6.2% ( o,=45 kPa
) R IKF T, Bl B S B PG R 32 2673 FiK
G SR I R ZEH 53 AITE 1.3%~3.6%F1 1.4%~2.1%
(o,=45kPa It} ).

(3) X 4 Pl R ER AR L AT, Bk
& YRR 2 19 NCHRP 1-28A =S40 R bk bir
Hh ¥ - B A [l S (IR 45 AT R A b . R
SR, ZEAI S SR E LTTP $df PE b 240
ERA 5, BABRSMEI RE REG [, @57
THET IR R SR A X, WAL
TR AL SR 153 1 3 25 (] SR A B (1 IR AG R

BT AR SCA N — ol R T R RELASE S 3R 15 2 5 [
BB R PIRA S BKR L& EhE i T 7L,
[l 7ESE bR Lot rh, fAESR A BAKRRIIIS, 45
T K ERIT R R R, BEXS 2 R AR R 2R
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