F38LH T R | 2 Vol.38 No.7
201747 H Rock and Soil Mechanics Jul. 2017

DOI: 10.16285/j.rsm.2017.07.018

RS B AR R M R TR B3R S8R S AL K RAE

wEM, LA, |, FRB

CREBREBERDCE T #0005 TR MR E s E, Wit s 430071)

W B A R ERECE, ETRARER N A S R ETXTE SR, R IRARIAE R B AR K 9 i
WK, WFILRARAR A ARIE TR SRR, BIAFSEIE R R AL A 20 e v, O R LA T 2R L 2 pT
WA RN SRS e AT 3 TR A K, 28 3 IR TG IR G Bl Thase s B TG PR B i, Kl
FOURL B B kD AR S S0, ORI /NG T T RS B S), IR SR s BRI S i R LA
LM ARG, PRt SERIRBEAT i i L Moy, 2 R AR S bR R A RORL 0 AR 2 & B R AT IR B T8
IRUEE I, ARUESERR ek, TR, 5 C I S S AT AEFRRR AR ], FRRIGAIE 1% VA IR R AT R IE
PE, AR 0 R AT S — BB I R AL FR AR s WA B LA A AR, BRI RS 7K AR H i, 977 1k 26 i i
TG

*x B O WHeE: TR R RLEERE: iRl

h &3R5 TU 45 SCERBRIREG: A XEHRS: 1000—7598 (2017) 07—1983—07

Effect of drying and wetting cycles on disintegration behavior of swelling
mudstone and its grading entropy characterization

ZENG Zhi-xiong, KONG Ling-wei, TIAN Hai, LI Ju-zhao

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Swelling mudstone is one type of special soft rock with a feature of collapsing under drying and wetting cycles. Water
immersion tests were conducted in laboratory to examine disintegration behavior of Yanji swelling mudstone under drying and
wetting cycles. On the basis of grain size distributions, relative base entropy is proposed to measure the disintegration behavior, and is
compared with disintegration ratio. The results show that the groups of different grain sizes change greatly at the initial 3 cycles, and
then tend to be stable. With the increase of the number of wetting and drying cycles, the coarse particle content gradually decreases,
the fine particle content increases. The particle size changes from the homogeneous to the heterogeneous state, then back to the
homogeneous state. There is a significant negative linear relationship between relative base entropy and disintegration ratio. The
relative base entropy decreases with the increase of disintegration ratio, implying reasonable and feasible measurement of the grain
size distributions using proposed relative base entropy method. The relative base entropy decreases gradually with the increase of the
number of drying and wetting cycles, and finally tends to be stable, which agrees well with the changes in the grain size distribution
and its derived indexes. Hence, the feasibility and applicability of the proposed approach are verified again, and the relative base
entropy can be a new useful index for the quantitative analysis of the disintegration of swelling mudstone. After the excavation of
cutting slopes, waterproofing and moisturizing measures should be taken in time to prevent the disintegration and argillitization of
swelling mudstone.
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Fig.1 Yellow-brown swelling mudstone
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Table 1 Mineral composition and content
of swelling mudstone (unit: %)
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Table 2 Basic physical properties of swelling mudstone
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Fig.2 Photos of disintegrating process in immersion
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Fig.3 Changes of grain contents with drying
and wetting cycles

AT BB M A G TR AR A 1Rk
RFAE, AP ORE 20 I 2 S FURT A FR AR AN 2] R AR
Co HHMPR R C RV IS TR AR 1342
FERESBORL oA (UL 4. 5). &l 4 W%, Bl
TR UK IR, AR TR (¥ 2 C i
LT RN, ZRYTRUBURL IR %, ARl
B TRE. G MR T BRI SR, Co Bk
TRAR IR AR AR TN AIbE 5 5. 1Bl 5 AT A,
Bt TRRARFA RS N, Cu B s I, feda
BEETRE, CE ETHES. KRR BEE T
MBI UEIE N, 35950 AR AORE 97 it J /N TR
kLB, Gy A C B, B ORURL IR
LR, AL SRS BRI IS, Cuill
Ny ERURRNGED T A IS RIS, R
Byt



o g * /) 5 2017 4
100 , )
R —&— i ~
u:\i zg I —o— 0 AR S ——;ailgbai 2)
& 0 -1 ?ﬁ'\ﬂﬁﬂi N N N% MoAS o AN \
s o —e— 2 WKf olt: b ARG o WA i A T IR . %k
3\‘%_1_1‘-] 50 | —)(—3{,:\{;@4 2
e YF o\ —— 4 ER y
5l S VA o= (3)
w20t A \ ==
7 T - R N7 R o .
Yoo - Se—geep HHAWANE TN, REBRAWER 1 (HE
10> 100 10° 10" 10 10°  10°

+ok B AR/ mm

B4 TERIEFFE HIBORL A7 i £k
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Fig.5 Changes of nonuniform coefficient and curvature
coefficient with drying and wetting cycles
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Table 3 Calculation results of grading entropy and disintegration ratio
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