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Static and dynamic three axle shear test on binding gravel

FU Hua, LING Hua, HAN Hua-giang
(Dept. of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: Through static and dynamic triaxial tests on three different content of cementitious materials, dynamic mechan-
ical and deformation characteristics are studied. The test results showed that with the increase of cementitious material in-
corporation, the stress strain curve of cementitious sand gravel specimens are changed from nonlinear to linear elastic
gradually, and the macroscopic mechanical properties gradually transformed from elastoplastic into linear elas-
tic. Therefore research work of the geotechnical testing method to carry out its mechanical properties is appropri-
ate. Binding gravel static, dynamic mechanics index have improved with the cementitious material incorporation and main-
tenance days increased. But the increment with the increase of cementitious material content and gradually was slow
down. Dynamic residual gelled gravel material deformation process curve of the macro and pure gravel remain were simi-
lar. Which in general was still in accordance with the law of semi-logarithm. With the confining pressure, consolidation
stress and dynamic stress increasing, the permanent deformation enlarged. So it still can be described by the dynamic re-
sidual deformation formula which proposed by Shen Zhujiang.

Key words: Binding gravel; Test method; Static and dynamic characteristics
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Affection of previous cycle loading on dam material’s
deformation characteristic

HAN Hua-giang, CHEN Sheng-shui, FU Hua, LING Hua

(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering,
Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: By dynamic tri-axial tests, the dam material’s ability of anti-deformation that under previous cycle loading’ af-
fection was studied which shows that it was enhanced obviously in later ones when deformation stabilized after previ-
ous. We consider that the further appropriate cycle loading can not caused more particle breakage and internal redirection as
which were basically completed in initial ones that leading to a enhancing of ability and reduction of deformation. Then a
general expression was proposed to describe the affection of previous cycle loading on the ability of coarse materials’ de-
formation. By the expression, the coarse materials’ anti-deformation ability only have something to do with k, which
shows the sensitivity that previous cycle loading on coarse materials and represented the degree of difficulty of particle
breakage and internal redirection in later cycle loading when deformation stabilized after previous ones. The value of k just
have something to do with the absorption force or interlocking between particles while have nothing to do with parent
rock, shape, gradation and density and so on, with the decrease of k, the sensitivity that previous cycle loading on
coarse materials” deformation is larger accordingly, and vice versa.

Key words: previous cycle loading; dam material; deformation; larger dynamitic tri-axial tests
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Numerical experiments on flexible gabion arch dam used to prevent and
control debris flow block

SU Jie', ZHOU Cheng', CHEN Sheng-shui*, HE Jian-cun’, HE Ning?, WU Yan®, ZHANG Gui-rong’

(1. State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resource & Hydropower, Sichuan University,
Chengdu 610065, China; 2. Dept. of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China;
3. Xinjiang Hydraulic and Hydropower Research Institute, Urumqi 830049, China)

Abstract: Most of the widely used check dams were destroyed by the huge impaction force of the debris flows. Flexible ga-
bion arch dam was thus designed. The structure was made of stone gabions and built in the shape of arch with junked tires
attached to the upside. A numerical simulation focusing on the dynamic response of the construction suffering from stone
impaction was conducted through a software ANSYS LS-DYNA. Another numerical experiment through MIDAS GTS
demonstrated that arch dam can release debris flows” fluid pressure to maintain the stability of the structure. The results
above indicated that the system can effectively reduce the impact force and mud flow pressure through appropriate deform-
ation.

Key words: debris flows controlling; gabion arch dam; impaction; flexible structure; deformation self-adaption
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Micromechanical modeling of grain breakage based on
thermo-mechanics and micropolar theory

LIU En-long

(State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resource &.
Hydropower, Sichuan University, Chengdu 610065, China)

Abstract: Particle breakage is common physical phenomenon in nature. Rockfill materials may break up seriously upon high
stress level of loading. Based on thermo-mechanics and micropolar theory, we formulated the micromechanical model of
granular matter considering grain breakage. Three grains with the same radius bonded together were taken as an assembly
of crushing grain to simulate the grain breaking process with the influence of lateral stress. By introducing particle break-
age criterion and using homogenization theory, we established the stress-strain relationship in particle scale, and modeled
the stress and strain with breakage occurring in the process of loading. The computed results demonstrated that the pro-
posed micromechanics model could simulate the increase of stress before particle breakage and stress dropping on breaking
occurring.

Key words: Thermo-mechanics; micropolar theory; grain breakage; micromechanics; breakage criterion
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Determine of the in-situ stress from the failure character of hard rock mass

LIU Li-peng', WANG Xiao-gang', LI Zhuo-min?, LIU Hai-jian?, LIN Xin-chao'
(1. Department of Geotechnical Engineering, China Institute of Water Resources and Hydropower Research, Beijing 100048, China;

2. School of Engineering and Technology, China University of Geosciences, Beijing 100083, China)

Abstract: Due to the change of stress in rock mass during excavation, brittle failure will be happen in hard rock engineer-
ing with high in-situ stress, such as spalling, rock burst, et al. the in-situ stress along tunnel axis with linear under-
ground engineering affected by various factors, it is important to determine the distribution of in-situ stress to safely con-
struction and lining support design. Based on the introduction of in-situ stress statistic distribution, stress redistribution
and deviatoric stress law of surrounding rock are simulated of different combinations of tunnel and direction of principal
stress. Based on the brittle rock failure criterion, the solving formulation of in-situ stress of plane which perpendicular to-
tunnel axis is deduced considered the characteristic of hard rock brittle failure. The formulation is verified of practical engi-
neering with high coherency. The results provide references for determination of in-situ stress of underground engineering
and design of the support.

Key words: tunneling engineering; hard rock; brittle failure; evaluation of in-situ stress
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Discussion of the scaling principle and method in seepage
test of coarse material

XIE Ding-song, CAI Hong, WEI Ying-qi, LI Wei-chao
(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources
and Hydropower Research, Beijing 100048, China)

Abstract: Test code for seepage test does not specify a scaling method of oversize treatment, this problem will disturb
tester, the discussion of oversize treatment scaling method has practical significance. It explore the impact of oversize
treatment scaling method on seepage test result through laboratory experiments, it will improve the rationality test re-
sult. The test results showed similar grading method commonly used in the mechanical strength test, but not for seepage
test Equivalent alternative method is only used in the middle instead of the oversize portion, it suggested oversize treat-
ment of seepage test keep 30% ~40% fines content unchanged in order to reduce the impact of fines content changes on
permeability coefficient.

Key words: seepage test; oversize treatment; scaling method; permeability coefficient
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Forecast model for dam deformation based on wavelet
and spectrum analysis

LI Shuang-ping"?, ZHANG Bin®
(1. School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China; 2. Changjiang Institute of Surveying,
Planning, Design and Research, Changjiang Spatial Information Technology Engineering Co. , Ltd, Wuhan 430010, China)

Abstract: The traditional regression model of dam deformation is not equipped with noise reduce, and it is lacking that the
cycle items of environment are determined by human. In order to improve the accuracy of the model forecast, this paper u-
ses the method of wavelet and spectrum analysis, and proposed the forecast model based on wavelet and spectrum analy-
sis. The new method uses the observed data which is interpolated by segmental three cubed hermite to get the uniform
sampling data; then the noise of the uniform sampling data was reduced by the wavelet transform; At last, the dominant
periodic terms of the data is found by using the spectrum analysis. Combining the traditional regression model, the appro-
priate model is built. On the basis of them, the author predicts the deformation in 175m impounding of three gorges
dam. The calculation results show that the new method can effectively forecast dam deformation with high accuracy and
has the reference value for dam safety evaluation and the similar deformation analysis.

Key words: Dam Deformation; Uniform Sampling; Wavelet; Spectrum Analysis; Forecast
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