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Abstract: A series of loading and unloading tests of marble from deep-buried diversion tunnel of Jinping
hydropower station are carried out, which reveal that marble specimens have remarkable volumetric dilatancy
before failure in both loading and unloading conditions. To describe the law of volumetric deformation of marble
in the tests, a new constitutive model is presented based on modifying Weng's model™! of rock mass. Comparison
between theoretical and test results indicated that the proposed model can describe the characteristics of marble
volumetric deformation well. This model can consider the discrepancy of rock strength under loading and
unloading conditions; and it can be used to describe unloading process from uniaxial compression stage; the
proposed model is of high applicability.
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Fig.1 Stress paths of marble in loading and unloading tests
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Table 1  Stress conditions of initial unloading state of

specimens in unloading tests MPa
NGRS o1 o3
2-1 160.6 40.0
2-2 160.2 40.0
2-3 165.7 40.0
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Fig.2 \olumetric deformations of marble specimens during
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1-4

(2) S8 e [HIE G, SHTSE R AT
SRR

Bl 4 S50 R AT B4 R g oo il
Kl 4 /140, R = 1.00 i, AR THEA A 2 A0
Py AR R0 45 F B S Ko AR R HCIEL P 328 T ek
/Ny RS AAR RN AR (AN TR /S, 2R T
RIS 45 J o RIS R 1 28 Ve (5 AR N AR fe b
Farryhs:, 193124 R =0.96,

T, HRRHLE . E R S R
* 2,



F29E HTH ZEEVY, SRR BEK R KBRS 0 S A A A R TR T 5 © 1493«

S s 160
R=100 R=0.98 R=0.96
g
2
S

m— R 40

Weng Fi 74
—-30 —25 —20 —15 —10 —5 0 5 —6 —4 —2 0 2 4
&l1073 &/107°
K 4 40 R AT 25 V5% (b) WfF1-3

Fig.4 Effect of parameter R on calculating results
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Table 2 Parameters of marble specimen in modelling

KIMPa v a/MPa  @/(°)  c/MPa  @lI(°) e R

20115 0.26 26.80 27.10 22.90 3340 097 0.96
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