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Fig. 1 Sketch of seepage in cushion layer and transition layer
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Tab.1 The minimum pressure head on the surface of

the cushion when the transition layer is saturated
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Analysis on the Research Development of Rockfill Scale Effect

ZHOU Wei" ?, CHANG Xiaolin >, MA Gang' >, ZHANGYi" *
(1. State Key Laboratory of Water Resources and Hydropower

Engineering Science, Wuhan University, Wuhan 430072, China; 2.
Key Laboratory of Rock Mechanics in Hydraulic Structural Engineering
of Education Ministry, Wuhan University, Wuhan 430072, China )

Abstract: The real gradation of rockfill should be scaling on
laboratory texts because of the limited size of apparatuses. The
scaling will change the grading characteristics of rockfill, causing
the scale effect and also exerts influences on texts. The scale
effect of rockfill is influenced by many factors. The existing test
results conducted by different researchers show different and even
reverse trends. Based on existing researches, the influencing
factors including scale method, degree of compaction control
standard, particle breakage, rock strength were summarized.
The causes of such influences and the mesoscopic mechanism of
rockfill scale effects were analyzed. Representative achievements
and research progress were introduced. Relevant problems
of scale effect were discussed. These provide solid technical
reserves for the design and build of high rockfill dam.

Keywords: rockfill; scale effect; scaling method; degree of
compaction control standard; particle breakage
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Discuss on Design of the Second Seepage Prevention System in
High Concrete Face Rockfill Dams

WU Mengxi" ?, YANG Jiaxiu®, ZHAN Zhenggang®

(1. Institute of Mechanics Chinese Academy of Sciences, Beijing
100190, China ; 2. University of Chinese Academy of Sciences,
Beijing 100049, China ; 3. PowerChina Guiyang Engineering
Corporation Limited Guiyang 550081, China )

Abstract: The appearance of compression or tension breakage of a
panel in a high concrete face rockfill dam is a high probability event, so
that the panel may appears concentrated leaks locally. A Cushion layer
is the second seepage prevention system. The hydraulic conditions
in the cushion layer and in a transition layer while leakage occurs is
studied. The cushion layer must be internal stable and the transition
layer should meet filtration criteria to the cushion layer. The transition
layer generally should be internal stable also. Internal stability of sand
and gravel soils can be distinguished by methods based on the grain
size distribution curve. When both layers are internal stable, the
second seepage prevention system is seepage stable. If the transition
layer is not internal stable, under unsaturated conditions, piping may
also occur in this layer. There is an unsaturated critical piping seepage
velocity, which can be measured in a flow rate controlled unsaturated
downward flow test. The seepage velocity should be less than the
critical seepage velocity while the transition layer is internal unstable.
Keywords: seepage; piping; concrete rock fill dam; grain size
distribution curve
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