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Study on Wetting Strength Characteristics of Water Repellency Red Clay
YANG Song, WU Yuqin, ZHOU Mingkai
(College of Water Conservancy, Yunnan Agricultural University, Kunming 650201, China)

Abstract: In this study, octadecylamine was added into red clay to change its state from hydrophilic into repellent. Direct shear
tests on hydrophilic and repellent soils with and without wetting were carried out under different dry densities. Moreover, the
variation in the shear strength of red clay without wetting during the transition from hydrophilic soil to repellent soil were
investigated, and the influences of wetting on the shear strengths of hydrophilic and repellent soils were tested. Results
demonstrated that shear strength of repellent soil without wetting was lower compared with that of hydrophilic soil and that such
reduction amplitude increased with the increase in normal stress. Wetting considerably influenced the shear strength of
hydrophilic soil but only slightly affected that of repellent soil. The shear strengths of both hydrophilic and repellent soils
increased with the increase in dry density. The influences of wetting on hydrophilic and repellent soils were related to dry density
and normal stress. Thus, comprehensive considerations should be given to the dry density and stress state of soils when improving
the shear strength of wetting soils based on the characteristics of repellent soils.

Key words: Repellent soil; Shear strength; Wetting; Dry density
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Table 1 Basic physical properties of tested soil samples

aee & 3| LW G, TR (%) AR We(%) PSRRI, UKL AR (g/kg)

>0.02 mm 0.02 ~ 0.002 mm <0.002mm
K1 NS 2.81 62.7 29.5 332 417 402 181
Jf/K+ RS 2.81 52.2 35.1 17.1 417 402 181

R A [ s 1] - 38 o b o e b AR 1 JBORLoHr
RIEER, Xz tan s R 1 T R R RR A
JE 1.42 glem®, JBGFEF HRE MBS Sy, —FB4YH
T[R4 257K - #E (natural soil, NS)FI £, 75—
O T AR 25 8 T+ 7K 1 Ff (repellent soil, RS) A4 .
il 28 SR K B RERT, Sy A T 52, ZE T ook,
fEHIRE KR 280 g/kg, AR 5L MR FR T3
JIr s AR B S AT RIS, A 4 L, R
RESHIH: 1.2, 1.3, 1.4 1 1.5 glem®, &4 8 4
R, SR 32 L FRoK Rl SR ITE R A
T T, R InA RNy 8 g/kg, RfE A
WefE oA 5], ERCTE m A+ RS, B
PEFEY L), ARG B A BIHLAE NS 8 h, it
R RER D 70 °C, FERE 2 h L EREBGHBERE 5
min, ELEIPUELER FFRL- R HE REINACHIEE, i
REST KRN 300 g/kg, AT N 1.5 glem’® ()5
K EFEAE S S P e, BT DUF K AR E R 3

A, N 1.2, 13 M1 1.4 glem®, $:24 MEE, &
KR I RROK R — A EE RN R, B RS
KGR I ROK T BB ST R, R, 9 R IS
T BRI LR & K, I g 8 R B A =
HAHEAT IR, KT IE R 48 h, 50}, SRoKEL
SR AR S 7K =4 (35 + 5)g/ke.
1.2 THERFKENE

- 48 R K M SR FH 9 K 2E 3% B[R] 7 (water
drop penetration time, WDPT)*, FH 4 76 Hl 45 iy
WARE R R RO S L 12 A E TR, BAK
T ARFIRAE S 30 pl, HRPRICREKIE T 2B
A REFT B EE] , 2548 1 K a1 A i
], HEIAY 10 B ] 0 EASE B B R AR R
A FBWDPT.1.2.1.3 1 1.4 g/cm’ =FhidAEAY WDPT
YW 1424, 1610 F11962s, 4R/ 8K,
1.3 EEEGTHLIERERR

5 P R0 7E L L BT A L SE A, TR AT R 4
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g%, 439 100, 200, 300 Fl 400 kPa, B4 {5
4 0.8 mm/min, AEANZEE XA AR G B
PG OL, SRR MR R BT IR, HIES A
WZH 10 ml 7K BT ) G A% FE AR i S B il il ook,
10 ml /KA &K EHETE 90 ~ 110 g/kg, K /&=
e85, ANEIEH, K EIEHIZE 3 min LA .
W 2ok AR e B K R S A AN 45 HL B S [E)AS AR

b, BRI AS U3 T 4 17 788 SR P BARE  , AS T
FETR T
2 HR

21 XHFKERKEHEEZTK

1 A2 R 2K AR AR FE B3R a2k
ME AT LIE M2+ MSEIKAR R R K, 588
LA -0 AR LT R, B REEREME, HIE
N1 =100 kPa B, SE7K 4= FE 050 B AL 28 B T
JFRAR R 5 o B R TR AT R A K, SEK
T RES R OK ERERE IR (4 B R ) 25 R B K, A
1.2 glem® BERFE(E 1A), 7 100 kPa AYHE 15 1m 2%
AR EFEAR R FROK AR, PBYIREE A 101 kPa T
F%% 88 kPa, PLBYHRJEAHZE 13 kPa; 7E 400 kPa [
T EL MR R, PUBTIE LM 231 kPa T F#3) 183 kPa,

@A)
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BF (1B, 1C), 100 kPa 1E R J1 R ZE/K HUT K BLET 50
21594 15 kPa, 400 kPa 1E1Y /1R 35K FUT K B9HT
B EE 25439k 81 kPa Fl 101 kPa. FHILFT UL, 43
LT AN R SR KR SR R K S LB BY R 1Y
AR A R 57 X TR /N o

WA R 18 5 B 2 S Bk, T L R
B R #R3AF] 0.98 AL, ARG 2 BE RS o
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R S KR R AT LA A S A B A, T
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EEF] 1.5 glem®, X ETRRFN. HHEHFEKEN
KR, AR EKE LA T2k, k1 PR,
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- SR A — A R
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5N 7 BE YOI B AR A OC R AN IR 2 PR, A R
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Fig. 1 Strength envelopes of NS and RS
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Fig. 2 Relation curves between shear stress and horizontal displacement
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WA 5 B S b SR K SRR K, 1T SR K AN BB A 1Y)
WA 548 B e K o
MEHAN 1.4 glem’ B, FRKSER AR TR
I8 B (5 B B A4 7K1 5 037 B8 5 2R /K HE WA AR
— 3, [EAERENE, MIELN S 100 kPa B, SE/K
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Fig. 3 Variations of shear strength loss of wetting samples with normal stress
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Table 2 Shear strength parameters of NS and RS samples

SR SEL NS(1.2 g/m’)  RS(1.2 g/m*)

NS(1.3 g/m®)

RS(1.3 g/m*)  NS(l.4g/m’)  RS(1.4g/m’)  NS(1.5 g/m’)

T TS T

AR R

AR R AR MR OARRE R AR B

FHE T c(kPa) 365 205 405 345 503 275
NEEHES (°) 329 244 255 244 372 281

56.7 51.0 76.0 47.0 79.0 73.0 100 89.0
28.4 26.7 40.6 34.6 30.2 29.7 45.0 36.9
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