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Creep model for rockfill materials based on particle breakage energy consumption

CHEN Ziyu', LI Guoying" 2, MI Zhankuan' %, WEI Kuangmin':?
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Reservoir & Dam Safety of the Ministry of Water

Resources, Nanjing 210029, China)

Abstract: Due to the complex rheological characteristics of rockfill materials, the existing empirical creep models have
problems such as unclear meaning and too many parameters. Based on the remediation project of Hongshiyan landslide dam,
the mechanical properties of landslide dam materials are tested. The correlation between the creep strain energy and the
compression pressure and stress level in the creep process is analyzed, and the expression for the creep strain energy is obtained.
Based on the ROWE stress dilatancy relationship considering the energy dissipation of particle breakage and the inference that
the tangential volume ratio remains constant in the creep process, the expressions for the final volumetric strain and deviatoric
strain are derived, and the established model can reflect the mechanism of creep deformation of rockfill materials. The analysis

results of other rockfill materials such as granite rockfill, breccia rockfill and sand gravel show that the proposed creep model is

universal.
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Fig. 1 Field and test grain-size distribution curves
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Table 1 Creep strains of tests

o/kPa M, SL n=q/p t/d evi/% &st/%
0.0 0.000 4.09 0.341 0.000

0.2 0.801 5.89 0.401 0.184

0.4 1.178 6.76  0.458 0.409

0.8 1.705 8.27 0.494 1.593

600 1.79 0.0 0.000 4.76  0.429 0.000
0.0 0.000 5.12 0.532 0.000

0.2 0.667 6.50 0.614  0.188

300 1.87

1000 173 o4 1112 808 0674 0546
08 159 1040 0747 1.843
00 0000 625 0635 0.000
00 1go 02 0668 719 072 0218

0.4 1.035 830 0.788  0.552
0.8 1.530  11.88  0.861 1.964
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Fig. 3 Axial creep strains and volumetric creep strains against time

at confining pressure of 1000 kPa
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Fig. 4 Comparison of triaxial compression test and creep test

results at confining pressures of 300 and 1000 kPa
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Fig. 5 Relationship among creep strain energy and confining
pressure and normalized stress ratio
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Fig. 12 Comparison between calculated and test results of
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Table 2 Parameters of creep model

f&Eﬂ Ci n C2 C3 ns M

AR AR

’

(15)

EFER 13864 3.0899 1.4560 0.1960 —0.022 1.52
RS 14199 26800 1.5390 0.3014 -0.072 1.60
b 14307 2.1930  1.6283 0.6676 -0.425 1.51
bR 1.3438  2.1841  0.8968 0.7880 —0.296 1.57
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4.4 REBEHERE

558 i ARG AY O AR i R o i A AR i
AR TA] R 26 ZR AL, IAE A g S I TA) A] DL S an
(RS Jak% FR 2

Wy ) =W [1 - exp(-0t0)] (16)
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creep

aw,.., =
creep o (me - I/Vcrccp (Z))
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