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Abstract: The significant discrepancy between the calculated deformation values based on the traditional large-scale triaxial
test results on rockfill materials (with the maximum particle size of 60 mm) and the monitoring data from the prototype dam
raises concerns about the factors causing this difference and their respective influences. The scale effects (including scaling
methods and particle size effects) of the mechanical properties of rockfill materials in five world-class high dams are
investigated using the first super large-scale triaxial apparatus in China (with the maximum particle sizes of 200 mm and 160
mm) as well as a large-scale triaxial apparatus. The influences of the constitutive models (such as the Duncan E-B and E-u
models, and generalized plasticity model) on the calculation of dam deformations are examined. Additionally, by incorporating
the monitoring data from Lianghekou and Aertashi dams, the rules of the scale effects and the rationality of constitutive models
are explored, thereby clarifying that the errors related to the __

scaling methods, particle size effects and constitutive models EemB: BRERBIEEETH (52109114, 52192674, 52079023);
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high rockfill dams. The research findings indicate that under “B{E/E% (B-mail: ningfw@dlut.educn)

are the primary causes of distortion in the calculations of
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the same void ratio, the mixed-scale method tends to overestimate the modulus of rockfill materials compared to the parallel

grading method. Moreover, the traditional large-scale triaxial tests based on the parallel grading method tend to overestimate

the modulus of rockfill materials compared to the results obtained from the super large-scale triaxial tests, which effectively

eliminate the size effects. Furthermore, the calculations based on the generalized plasticity model, particularly in terms of

horizontal displacement, are more in line with the actual observations than those based on the Duncan E-B and E-y models.

Finally, a scale effect classification correction method for model parameters is proposed specifically for the Duncan E-B and

E-p models. The research outcomes contribute to a deeper understanding of the scale effects of rockfill materials and the

influences of different constitutive models. They also provide reliable experimental and numerical calculation references for the

deformation prediction in similar engineering projects.
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Fig. 1 Research roadmap
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Fig. 2 Particle-size distribution of prototype rockfill
F= 1 BRI EMFRAEIEHI R4
Table 1 Control conditions in tests for scaling methods
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Fig. 3 (01-03)-e2 and &v-¢a relations of Rumei rockfill in different

scaling methods
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Table 2 E-B and E-v model parameters in different scaling methods
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Table 3 Control conditions in tests for particle size
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Table 4 E-B and E-v model parameters for different particle sizes
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Fig. 5 Comparison between simulated and measured settlements of

Aertashi CFRD after construction
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Fig. 6 Comparison between simulated and measured settlements of

Lianghekou core rockfill dam after construction
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(3) BT HRAKAE 160 mm AT =456 45
()7 B AR S AR T S R R B A VAT 1 R
RN EE R ZERNL) 4%, FBRE =ik o R A
BT R R ST RN R . BT X8 E-By E-puS AR
RN, THREMSH K, K, GIEHRKH
£ 160 mm 8K = #R 06 45 B nl Bk — DB IE A
REAS 2IUER VTR TE

(4) 1 TXH E-B, E-u BiAIBH 73 245 1E
7%, RAREGZFEAHRERKRE 60 mm X545
B, BMASH K, K, G HEBEREN 0.65~0.75,
0.65~0.75, 0.80~0.85; KFAHLIZAEL %46 N 25k
Fife 60 mm RIS R, MBS K, Ky, GMEIE
0N 0.85~0.95, 0.85~0.95, 0.90~0.95,

ASCHEH AR B S48 ROR R E IE ik E 4
N T2 s A TREAK B R AR, oI
R 28 TAZ AR T Tl 2 v] SE (R0 S5k I . /&
BRI IIE, A R 72 DA R R R~ 380 S i
FOEF R RE A N TR R R, R AR PR A
BREMESIC. Bk R by BEA SR 5 N TR
AR ERRENZEDN, AR ERE 24
PRSI AE N — DT A
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