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Abstract: [ Objective] The influence of the soil water content on the rheological properties of the soil slurry
was analysed to provide a scientific basis for understanding the flow law of the slurry and the prevention and
control of mudflow in the Loess Plateau region. [ Methods | Four main types of soil in the Loess Plateau were
studied, and the effects of water content on the soil rheological properties were investigated using rheological
oscillation shear tests. [ Results] @ The storage modulus, loss modulus and shear stress of lou soil,
cinnamon soil and dark loessial soil all decreased with the increase of soil water content (40% ~80%). The

shear stress reduced from 229.85, 193.38 and 96.46 Pa to 2.25, 2.65 and 2.32 Pa respectively. Under
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conditions of high water content (> 50%), the loess soil showed a strong strain overshoot. @ With
increased shear strain, the storage modulus of the four types of soil slurry appeared in two plateau areas,
showing a two-step yield phenomenon. With increased soil water content, the slurry changed from a two-step
to a one-step yield. The first step of the yield was related to the destruction of the initial network structure,
and the second step indicated that the slurry structure was completely destroyed. @ When the soil moisture
content was less than 50% , the fine soil particles increase the degree of flocculation by forming flocs, thus
increasing the shear stress at the flow point of the soil slurry. When the moisture content was greater than
50% , the coarse particles in the soil increased the shear stress at the flow point by increasing the friction
between the particles. [ Conclusion] Soil rheological properties are not only related to soil properties but also
significantly influenced by soil water content. Soils with a high fine particle content have a slurry that is more

susceptible to flow under high-water-content conditions.

Keywords: oscillatory shear; rheological properties; storage modulus; shear stress; yield point

B e UM XA R AR R K SR R HL
K FECEAVIH TR 18 AR IR 05 A B B i
B BT R R R PR PR s R i
M DX A 2 2% T IR F AR A N RAE A 2 8 T
BRI o S AR R | B8 W s A K S 0 L 8
o JEU DX U K O S 2T X e R B
JEUT, R O R B A XY A AT SN T R G A R
PR K F R AL B T T4l A Y B B A o B ) B
W E A

R ARAR = REZ— AT EREH L
1o D L DX DR 0 70 S 2 2 R Y e B B A Y
A B — RO A e [ PR B R Y 200, AR e
PR e T AE B v S DX B A 1 PR
oK LW R EMIRET . BT, CHIF 2%
F VRSB A v D b DU R HEAT T R AR AT Gk S A
FEE B PEBBAUET  GIS HOR 1 R Jé A
UL TUE LR A Ty T . 0, SR AR SE i
U 56 T 4 8 0 8 U 9 JE R S LB AT T RS
T gt A S XoF B U b 30005t T Y e A T AT WF
G FENL T U S5t PR B8 A7 U Sy R VAN AR K
TR T FRTOC T B v Jt s DX U A AH S F 5T
R AME G715 BEAT B B LA B Jay i A 25 i
G X T L PRI AR 2 By id B 5 M A TR ACAIRATS
AR VWY R B SR T R A B BB
TER A . AR 2E BT BT U B 5 AR TR KL
FERY RN L U8 S B 0 M R A A e L O
HAT SR N A DRI F 5 8 WAL 1 O 78
P A B TS 3 U U A JE BURTE S LB
ETHET R fE D 5 B LUK [ AC HGR A BT 5T 4
KLY 55 X I S R B S 0 i R TR AR Y L A
22 W HE R ALK TR 1 B 28 Ak . A [ 9 A T 82 4 oK
WURL Y IR ¥ BT DDA 25 2R B /MR IR AR T Rk 8

AR N AL 2 S B oK BURE 5 R A R N 3 B
Shakeel A &3 3o 278 o U 1R T 3 19 L f81)
Sl T R AT R N R SR W S R R T
35 00 I i U 7 S P VBT I 3 A4 W 41 il v e R
WL R IRAT N . Jeong S W S50 i ifg 7 WL LAY itk
AR5 U1, 245 2R 2 T A RE At M 40 B A B %
IR TR /N o 2 A A E 5T U A A TR
PR R e B I AR 0o o BE G HL S RGBT | ik
FEASE T M0 R ey 00 B S e L Ay 3
LIRZI VDIt i DR D) ERE g (S A S R W
T KA BURLLEL I AR 1 B A S A X e AR A
RERAT WE . RV H AT G B e R XU R
HIBIE S T 8 R A (R AT G S I R g
i B R ST T B AT O o R S R AT A R A UK
I T0 F L TR o 2 A X B PSR AL R
SRR TN TR [ R 26 R o R R R S M B A
A IS A LB S, AR SO LA b U X 4 R
E R L W SR 4 5 B E AN ] KR R
P 7 55 003 BIF AN T3] 5 7K 500k 350 B 4 e AR
DAL 9 2 TR R 5 7K 30T R AL A R A )
S PLEE . W ST A5 AT B v e DX 8 R TR R B
AL A DR AR A1 3L BT 36 £ i — & B 22 A s

1 M55k

1.1 i+

2021 4 4 H R A6 1, 2 00 N Bk VS A A
JNIE X HL X (108°4"21"E, 34°16"30"N) fy &+ Bk v
A JH B HLIX (108°13'19"E,34°9"48"E) [l #8 + B vi 44
K HE X (107°47"42"E, 35°12 24" N) 1y SR 35 + 1142z 3¢
HIX (109°19'21"E,36°51'50"N) [ # 45 1,

TR R T A L CRAERES N 20 cm,
SR 7SR KT I 50 B A B R P AR R T



5 43

K S 25 < % K Ak B I DX LD 32 B2 A - g it A A 1 5 0 145

it 2 mm i H .

2021 4F 9 JT R HTH KL 88 00 M 7 vk D sE L SR
i A AR PR B L BT R I E SR K,
Cr, O i # ik pH (H R A AL E, K LR
2.5+ 13 BRRES & f R F A5 0 7 5 BB 7 2c 4 ik

Ll 2% T AR 14 10 2 R FH 3 T M BT B S U vk s b B
W2 R R R WAE VR T e IR B A o R 4 2 ORL
(<20.002 mm) K3 HKL(0.02~0.002 mm) Fl b kL (2~
0.02 mm) ; ¥ 3 B R FH W 28 B I6C 5 00 o 2 000 7, it
B A A M T L 1,

F1 i TEERBEHER

Table 1 Basic physicochemical properties of test soil
o o
paen SRR g SO0 T IR R mm;?g/ & o R/ WY
%+ 14.48 8.01 73.00 23.19 41.53 25.40 40.55 34.05 26.09 12.28
%+ 24.11 7.90 82.60 19.64 42.29 27.18 44.86 27.96 26.93 14.68
Myt 14.76 8.06 58.18 21.23 51.64 26.56 39.65 33.79 24.94 12.93
W+ 4.67 8.60 100.00 7.21 23.00 8.00 15.33 76.67 23.15 11.62
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