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Abstract

In order to study the failure characteristics of rocks under coupling effect of ground stress field
and seepage field, MTS815 rock mechanics test system combined with plunger pump hydraulic
loading device are used to load water pressures on concrete samples containing precast crack. Af-
ter that, uniaxial cyclic loading and unloading compression failure contrast experiments are con-
ducted with the seepage field and without the seepage field. The results show that: specimens with
the seepage field present initial crack at the initial stage of loading, but species without seepage
field present initial crack always in plastic zone or close to plastic zone. The failure mode under
both conditions is not the same. The failure is caused by surface crack expand under the water
pressure effects, and without water pressure it is caused by the internal damage and micro cracks
extend. The strength under the two kinds of conditions is equivalent, while the dissipated energy
in the process of failure is higher than those without seepage field.
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2.1 ReHlE

T BERRBEUA R N I PR, ARSI R S A A AL (HEPE « BYIK) BB A RE (R B KT VD
IR ER) I E A A AR, ARV K. A1 1 mm LR 70 i Ay R FR B 2:1:1 i1, A
(K x % x @)A: 150 mm x 100 mm x 200 mm; K AURACH VEHIE S A A BB AL . B R 1)
AN B RKF 7747 28 do R REBR ARG 4] 1 B, Bl RPN 457 BB/
B JE)4 50 mm x 30 mm x 1 mm.
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Figure 1. Distribution map of fracture
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Figure 2. MTS815 rock mechanics test system
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Figure 3. Schematic diagram of hydraulic
loading installation
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Figure 4. Schematic diagram of loading path
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Figure 5. The showed point of initial fracture during loading
process
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Figure 6. Relationship between dissipated energy and releasable
strain energy of mass element

E 6. Bk @AM RN TRNEEXR

135
....... [Ei=E—% Leesseesseneeaenes
. {30
— - PERE
FERCEE |,s
S
20 <
(a9
=
15 ©
h 110
l. o s
2\
0
0.8 1 12
135




T
4

351 7 30
—— BRI
I FINIONN
30 ﬁﬁ&ﬁb P 25
rd
rd
25F s
P 120
E 5l i
) 20 l 8
= 115 2
IE 5t d L
99 /
Im
( 4110
10 F /
/
5 / 5
/
'/
0 L = TW.
0 0.5 1 1.5 2 2.5
/%
(c)

Figure 7. Energy dissipation properties of specimens: (a) Energy dissipation situation without
hydraulic pressure; (b) Energy dissipation situation with hydraulic pressure; (c) Comparison of
stress and energy dissipation between them
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