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An analysis of the mechanical properties and energy characteristics of

damage deformation of mudstone under natural and saturated states

XIE Jizun, FENG Wenkai, HU Yunpeng, WU Gang, QIAO Yingying
(State Key Laboratory of Geological Disaster Prevention and Geological Environmental Protection ,

Chengdu University of Technology, Chengdu, Sichuang 610059, China)

Abstract . In order to study the mechanical properties of the mudstone in the sliding zone and the formation
mechanism of the sliding zone of the Sanxi landslide, uniaxial and triaxial compression tests are carried out
under natural and saturated states. Experimental results show that deformation, intensity, failure mode and the
confining pressure effect of the mudstone are influenced seriously when saturated. The saturated condition
makes the stress strain curves of the mudstone convert from strain softening to “elastic - plastic - creep” , the
damage modes convert from shear damage to plastic collapse, and the confining pressure sensitivity abate, and
the softening coefficient decrease with the increasing confining pressure. From the perspective of energy, it is
found that the change in the energy rule of two kinds of states of energy is similar. Under the natural state, the
energy stores in the form of the elastic strain energy, but it releases in the form of dissipation. The total
absorbed energy U and the releasable strain energy U before the peak stress and their increasing rates in axial
strain under the saturated conditions are less than the corresponding values of the natural specimen, but the

dissipation U’ process is opposite. The peak point strain energy and the residual point strain energy are both in

linear relation with the confining pressure. The differences in the strain energy accumulation, transformation
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process, dissipation and release of the mudstone are caused when saturated. The U of the saturated mudstone

decreases greatly, but its U’ increases. As a result, its mechanical strength will be damped with the sliding

zone out of shape and damaged.

Keywords : mudstone ; energy characteristic; damage deformation; saturated triaxial tests
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Fig.4 Quantitative relationship between dissipated

energy and releasable strain energy of unit rock
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Fig. 5 Strain energy-strain curves of mudstone under

natural and saturated states in uniaxial compression

(a) RERIRZS 5 (b) HACIRZS

T R TE K M A 1 K BE AR A 8 2k 2 B S

HIIEL 6 R T, RARARZS T WA BLAE U° 75 NS
2.2% Z R /N TARACIR A, Z 05 AR B, TR Y 5
ABRE U KPR R TR, P 328 0 75 0 {1 iy g
BRI (E 2 A R AR OIR 25 AT RS 3 N A B 2 R
WA

I3 M 2 IR R K 23 e A Al T A I T 1 A
ROV 4 588 by 1 538 T FE RE 1, L A0 L B K I 7 M
FE RE HE FIXT I A A R B L R 0 B A 8 OCR SO A e
7 BRI R 10 T B 8 K ke S U )
1383 S B AR T R R U T AR A
Jot, R SRR RRAE 23 WY S, R RE TR AY 0L A2 E I 1 T
TRV 2 J5 K AR Ve 4 280 Y 245100 8 i 5L i 1
T B TAT T Bl PR A, MR Y S RN I S R R T
Fe e B HRE o
2.3 =4 AE R R AR S BRI X

K7 9B JE 2 MPa T e i = Bl i 47 1 7% BE Fif
WA E O Z M 4o xF LR S MTIET 6 AT AL, H R = Al
BBl T 4 T 908 e 1 4% BE S AR LA A A UL, EL
A5 BE B 1R T B A T 4 5 R AROIR 2 R A R
AR RE A I TR SR D AR RE (D) R T AR KR
A BRE AN 1 N A2 BE , HOR ZROIRZS T PR R 22 fiE AR
T AR T KOIR 2 TR HCRE /D T KR 2 X
L5 BB R A AR DL, BE T U A U° 78 RARARZS T SOk

>

REAZ /(KT -m™)

il 32/ %
B 6 RAMBKAKKRSABFEELEALIEEEBFMELR

Fig. 6 Energy comparisons of rock specimens in deformation

and failure process under natural and saturated states
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