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Evolution law of the soil-water characteristic curve based
on data mining method
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Abstract: The soil-water characteristic curve (SWCC) is an important characterization of the water-holding performance and
water-vapor transport law of unsaturated soil. Due to its complicated testing process and many influencing factors, it is difficult to
fully express it through a series of tests and mathematical models. The aim of this study is to explore the influences of soil type and
physical state on SWCC. The abundant test data from worldwide research are collected as the database, and three characteristic values
of SWCC (air-entry value, dehumidification rate and residual volumetric water content) are selected as the analytic target. Then, some
data analyses are adopted to reveal the influence and sensitivity of different occurrence conditions on the characteristic values, and
machine learning methods are employed to analyze the sensitivity. In the database, the material composition (particle gradation,
particle size, plasticity index) and occurrence state (compactness, saturated water content, dry-wet cycle and ambient temperature) of
the soil are common indicators that affect its water holding capacity. The influence mechanism of above factors presents some great
differences but also obvious interrelation. The results of sensitivity analysis indicates that the plasticity index that reflects the clay
content and the dry density that represents compactness) are two dominant factors influencing the water retention capacity of
unsaturated soils. The distribution ranges of three characteristic values are also provided with considering the influences of two
dominant factors, and can present most of test results and guide the engineering application.

Keywords: unsaturated soils; soil-water characteristic curve; data mining; influence mechanism; sensitivity analysis

a8 o= PR SWCC) FEfiid H AR R 15 5 IR L 2 T3] 4%
- R R B EL, AT LA AL B o AT RS AR

+—IKAFMEHEZE (soil-water character curve, fi IKEESTHIASAL, N FIRIEYTC P BEIE 2

Wk H A 2021-07-08 BB H#: 2022-04-11

FEEWH: EEKERRIEEES XK RS HEEE AUH (No.U21A2031).

This work was supported by the Joint Funds of NSFC (U21A2031).

FEEEAN: BRE, 9, 1980 44, Eid, #uR, WA, FTATFAMA LI ) SR Rl AR STt 7. E-mail: cyonger@126.com
IR W, &, 1979 4, M4, BEdR, AT, EEMEAEE AR S ST . E-mail: 10346058@qq.com



24 = +

Jo 2022 4

TR T RS YAl BE A TR v FBLE IR B
[ 25 A2 T R i B R AR S T ) e A S 5, DA
HUERIURE L -

AR, [ A A2 B = KRR 2K 1 5
Wi DR AR R R R, AP T e I
SR E, PRy e, WS+
AR, RS EH A BIE BRI T,
SR, HIT AT RAIWEE H AR R R, RA
Sy IR B 250 LAAR 55 B ORI 25 0 2, Bl i 73
HrR BT R R I AR D, AT S i AR
BEATF AR, A IR TOER I 25 5 i LA R Y
FSHALFIAH EAE . RN, Bl B2 38 2 1)
SRR R, AL G EHR Uit T g B L&
) SRR, HAOR AR AN N A 4= A
53, IR AT Hodhe OFEYE R TP 1] Y I A A
A, DAoL H S ] T AT ST AR50,

ST, ARSCUHRAERRIE A S SR A s
Ffith, 3R AR KR RE B PR IE ATIRAT A%
i, JFIEBCRARREC . BVESRE. #SREE . ¥
FOARE TR IESE 6 MUK, #aA
[FIRIZE X SWCC 3 MHIEE (BEUE . JRimdE 2
BRARMRIE KD U AT ENLE], JFai &
BARIZHE T AR TP SR SWCC IR e
JEANBURNE, Dy ARV = B35 /K M BRI A AR BT AL
BLE Sk fi

2 BRI B AL

ASSC U P Ak = KR 1 2 7F 78 STk BAR AR
VR K 8 e Ak, sk BEEE e A
FURTRLZRAC . BBTEFRH. T2 (BSLREELD . #)dA
BRSO ER ) S5 A (R JRES . FRIEFR IEL
W EHHEER, JFE 1R L —/KEF IR
2 3 MRAILE S IR 5 H T M R RIS K
JElE RS, L4 500 %R, BRTREE, 231
AT FT R R > 525 SCHR[1-57]. Her, &5y
HHZG A B DL B8 KR RS R E KRR AR AR
1, 853 1 i 2 VBB BN RIB R AVIRE,
7 DHBRACEE s 3o 3 A il b A7 5 o (AR, &5
AT R, X R AR AT A L e,
RY) 370 HHIF MR . i), B REEIRE
B35 25 5 [R] 3 A 18] A7 48 A IR ) 73 i A e
AL, X EAREIEAT T AL B AL RI[0, 1775,
A AN R S 40 RO 23 #r (K52

3 A SRR AR A 2 T 7T

3.1 BRI IO R AEE AR S M 43 AT

A ) SR 2% TS R e ke - SR PR R A3 40 A R
. WS RIESNE, ARSI R AR R
H Ce A IR bR RN, ARG - A bz (7] 45
¥, RS S AN EZER, m S5 Ea
BNE BIEVE. FEKIERE I EZE X X 5l e
HH 3 ANERAE R R R 2 i 5 4 1) 120 RTS8
AT, Wl 1~4 Fis.

B 1 Bk R e AR xR KR AR
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Fig.5 Influence of d3 on air-entry value
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Fig.11 Influence of plasticity index on air-entry value
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) (13,1.5] [3.90,23.28]  [0.16,0.38] [8.69, 17.42]
Mg <10
(1.5,1.7]  [5.74,30.35]  [0.12,0.28] [13.50,20.20]
(1.7,2.0] [10.40,44.70]  [0.10,0.23] [15.37,23.70]
(1.1,1.3]  [5.05,17.30]  [0.12,0.24] [8.00, 16.40]
(13,1.5] [7.30,37.28]  [0.06,0.23] [10.10,26.78]

#t2 >10
(1.5,1.7] [14.75,87.46] [0.058,0.19] [12.60,28.75]

(1.7,2.0] [25.44,118.30] [0.02,0.18] [15.88,34.90]
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BRI R [, WS E AR R AFIE K
R IEE S ARG 25/ Tk AN A R RAE,
[T 87 RT3 <8 Vi NG e o 1 B P £ e B w2 R
I BERTE), 2SR mE R, R
H T REREIE 100 kPa. e KFRAR & /KFE WA 35%.

BT RRA, S A iRs B s, A
FREEDUE R W O L= E BT
10 kPa, FRAREIKFE—MART 10%. KRR IME
2175 50~100 kPa; @¥p + 1t SEAE 5~30 kPa P,
BRAT SRR N 10%~20%. KR W A1 29N
100~300 kPa; ®Fh i <A T HL 20~80 kPa,
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300~800 kPa; @} 7%+, WLy NHT
BN U, R E
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HRLN 0.14, FFEBESHIH.
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