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Abstract: A three-dimensional finite element analysis of the model of the Nuozhadu core wall rockfill

dam is performed to make a comparison of the two loading-unloading criteria commonly used in the

Duncan-Chang model. The influences of the value of the rebound modulus on stress and deformation

of the dam are analyzed. The results demonstrate that in the process of construction and impounding,

the loading and unloading criterion based on the loading function (law 1 for short) will lead to a bigger

unloading fracture zone. The calculation of settlement in this law is nearly half of that in the loading and

unloading criteria based on stress level s and deviatoric stress (c1-03) (law 2 for short). The alternative

of loading-unloading criteria has little influence on the stress of dam. Monitoring data of Nuozhadu

rockfill dam demonstrates that the calculation of settlement is more accurate in law 2. In case of taking

law 2 as the loading and unloading criteria, the influence of modulus of resilience mainly shows that the

settlement of impounding dam is decreased when modulus of resilience increase.

Key words: Duncan E-B model; rockfill dam; modulus of resilience; loading-unloading criteria
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Fig.1 Zoning of typical dam profile materials
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Tab.1 Material parameters of Duncan’s E-B model

Bkt ol 4l K n K, m Ry

I X HHEA B 54.37 10.47 1491 0.241 683 0.101 0.719

1T X HHHEA R 51.36 9.58 1 400 0.175 474 0.145 0.706
AR 53.04 8.01 1300 0.270 650 0.155 0.632
11 ek 52.60 10.16 1100 0.235 340 0.170 0.761
1 ek 51.35 8.70 1000 0.115 400 0.103 0.678
Ok 39.47 9.72 388 0.311 206 0.257 0.755
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Fig.2 Unloading fracture zone of dam in law 1
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Fig.3 Unloading fracture zone of dam in law 2
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Fig.4 Stress and displacement isolines of dam in law 1
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Fig.5 Stress and displacement isolines of dam in law 2
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Tab.2 Maximum displacement of dam for different modulus of resilience

R TH)] & 1 S
N Vimax/CM Wia/CM Vinar/ CM Winar/CM Vimar/CM Wi/ CM
1.5 38.46 287.73 73.5 296.05 55.74 285.03
2 38.34 287.55 70.07 294.38 53.6 285.13
3 38.15 287.47 66.25 293.95 50.95 285.55
4 37.17 287.07 66.01 293.34 48.32 285.27
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Tab.3 Principal stress of dam for different modulus of resilience
5 TH & 1 &) 2
N Oimax/Mpa O3max/Mpa OimaxMpa O3max/Mpa O1ma/Mpa O3ma/Mpa
1.5 4.128 2.056 4.359 2.106 4.264 2.053
2 4.13 2.055 4.354 2.11 4.253 2.022
3 4.128 2.055 4.324 2.105 4212 2.003
4 4.126 2.055 4.377 2.078 4.194 1.989
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