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Particle size correlation of deformation parameters for rockfill materials

SHAO Xiao-quan, CHI Shi-chun

(Institute of Earthquake Engineering, School of Hydraulic Engineering, Faculty of Infrastructure Engineering, Dalian University of
Technology, Dalian 116024, China)

Abstract: The size effect on the deformation parameters directly affects the deformation prediction of earth-rockfill dams and
the deformation coordination of their seepage body. It is a key technical problem for high earth-rockfill dams. Based on the
existing researches, the stress-strain relationship considering the size effect is demonstrated, and the particle size correlations
for parameters of the Duncan-Chang model are deduced. The results show that the stress-strain relationship of samples with
larger particles for crushable rockfill materials can be predicted based on the size-related strength of single particle and
stress-strain curves of samples with smaller particles. In the Duncan-Chang model, the parameters with obvious size effect are
@0, K and Kv. The remaining parameters, such as R, n and mp, are invariant parameters or have no significant size effect. The
rationality of this rule is further verified by comparing the predicted Duncan-Chang model parameters with the test results for
samples with different particle sizes.
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Fig. 1 Scaled and prototype materials with similar geometry and

gradation
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Fig. 2 Interpretation of stress-strain relationships between scaled
and prototype samples
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Table 1 Parameters of Duncan-chang's £-B models for samples with different sizes
5'% i}g dmax/mm (pO/(o ) A(p /(o ) K n Rf Kb mb
5 60 54.3 8.5 1200 0.45 0.80 900 0.06
Bie cy vy Sl R 200 52.2 7.6 980 0.41 0.74 650 0.01
T 60—200 53.3 8.5 1030 0.45 0.80 693 0.06
Pyramid dam 5 51 49.8 8.40 404 0.44 0.66 65.7 0.58
yr%. Py 6 152 49.0 8.44 314 0.48 0.66 56.3 0.59
T 51—152 48.4 8.40 325 0.44 0.66 55.9 0.58
W5 25 48.3 6.86 613 0.45 0.64 792 0.003
. e R 50 46.3 5.89 487 0.51 0.66 574 0.06
Puml}iaaﬁ?] GECI 80 45.0 5.93 443 0.51 0.70 422 0.13
o T 25—80 46.3 6.86 417 0.45 0.64 395 0.003
T 50—80 45.62 5.89 424 0.51 0.66 440 0.06
5 0.3 44.68 7.63 112 0.13 0.77 36.8 0.19
KT R 2.5 40.65 10.46 47.6 0.14 0.63 17.45 0.02
T 0.352.5 42.22 7.63 59 0.13 0.77 20.17 0.19
W5 20 48.4 5.99 509 0.78 0.67 457 0.60
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A 80 46.67 5.36 330 0.85 0.66 336 0.56
5 25 50.39 7.67 687 0.51 0.76 640 0.21
Kol Daml!3) R 50 49.87 7.78 603 0.55 0.76 486 0.28
A 80 49.27 8.82 546 0.55 0.71 399 0.30
R 60 46.2 5.6 850 0.35 0.82 400 0.13
/s LSS ] 28] ﬁt‘L
oA ILECR K 100 43.6 2.9 780 0.25 0.80 140 0.48
rockfill — materials[J].  Geotechnical and Geological
5 & % Engineering, 2014, 32(4): 1001 - 1015.
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