2020 4 5 f
415 3

BN R 2 2 4l (TS )

Journal of Zhengzhou University ( Engineering Science)

May 2020
Vol. 41 No.3

XEHS:1671-6833(2020) 03-0067-05
B a TR EE R HEG R F RS

s, AKX, THE, NEE, # 4

(L HOKFIRHEFTEBE 7K SOK B S M TR B 5 0 9006 %8, VI 75 At 2100245 2. VT B AL &)
BTIEFERE, WIdL KL 4300105 3. B BUR A KBTI S K| TR K E A el s, Wk R
430072)

B OE: ASEAAR PR EZ AR TR RH A FRAGH @, KA XS Z 4
BRAVEEN, 4 RBATT 2 A oAt Z 4k Ao 55X 5] T AR BRI B HBE X W ALE
MG TACHAE 5 T H B R B EZF DR A FRAG T ad ., REERAW . F 5%
SRR AR M TR AA G REF TR, S EHFRDE /O FHERRAF LA TR
B, BRI TIRLH A IRER LR e L, mxf T LS E O ra R A8 4D
Hoa A N ARG TEEEBHRLEFFHGELH B REREHBG LF L, ELH R RER
T2 Frit—F FHFE R TIKEGH RO EFRRGEERE, ZRENTERERTH
AT B AR N F ARG a,

KEEW: LM B THEN, AFWA; Bk

hESERE: TU41L MHRERERD: A doi: 10. 13705/].issn.1671-6833. 2020.02. 017

0 3|8

WA He SR B I SRR DTRE AR
/N GE KA LA R AT Y 5 iy S R AR , DA T
BT RIT AN A R L s AR A
SUTARRY e R 58 R AR B e G
SN 22 4 AT, T N A2 3 0 HE A Y g o
R R R R T R B AT
SERIRY BRUIC ORI | 2516 4f RN AL
B N RS AU AR S D R B S, HE A
BH 2R S A A P A 3 R AR

BEEPE TR R Wi A R ) S e A A
B, HAT O TR o S A 8 2 P o A8 R
WFFEZ 4R o TRk e B0 I o B S ORE I AR 25 07
T, 2 B AL AE AR R RN AR 58 B2 LK 3% 1
RURE R 45, — OO A B — R A A2 A b 2%
LG EAEATR AR AU o B ok RS R
HEATRH AR T BN R R o Ry, AR
BN Tt 1140 s g A iy, A B8 1 5 o B A o

%5 H #9:2019-10-01;4&1T HH#A:2019-12-25

bR RRZARRTT L RIE A 1k B AR
FEVR X HEARL ) 2 R R e B I AR L JE A
Wk e, A RIS =R R A% 3%
ASC, TR T AR 5t R[] i A 22 S
BRI SR H = a s AN A 0158 TR
ARSEAR IR S S AR A PR TR B2
1 EAREEEREE

P 1 A st R FH A 55 XUAR 2 e A
55 WAL A IR IR R, T8 i A R A5 30 79 ol
AR T RS R PTR SR AL I 2 8
AR KRN LAE F AR AR A 1 R .

25

(b)) FFRALR KA
E1 SERAx
Figure 1 Photograph of mother rock
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Table 1 Basic characteristics of mother rock
i HAEE = 55 LIS KA
YRR EE/ MPa 132.6 128.0
AL R B 0.73 0.73
AR/ GPa 67.0 48.7
a1 0.26 0.27
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Figure 2 Test simulation grading
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Table 2 Basic physical property index of rockfill
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Figure 3 Stress strain line
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Figure 5 Diagrammatic sketch of stress and strain

development process
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Figure 6 Relationship curves of axial strain and
volume strain
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Table 3 Permeability test results
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Influence of Deformation Characteristics of Mother Rock on Mechanical
Properties of Rockfill Materials

HAN Huaqiang', Chen Shengshui', WANG Zhanjun®®, ZHENG Chengfeng', FU Hua'

(1.State Key Lahoratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing
210024, China; 2.Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430010, China; 3.State Key Laboratory
of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract : Based on the large-scale static three axis instrument and the large permeability apparatus, the triaxial
tests and permeability tests were carried on two kinds of rockfill materials. Finally, the variations of strength, de-
formation and permeability characteristics in different lithological rockfill materials were obtained, and the influ-
ence mechanisms of deformation characteristics of mother rock on mechanical properties of rockfill materials were
preliminary analyzed. The result showed that the deformation characteristics of mother rock also played an impor-
tant role in the mechanical properties of rockfill materials, namely the influence of mother rock on the mechani-
cal properties of rockfill materials mainly lay in the strength and deformation characteristics, while the influence
on permeability characteristics of rockfill was relatively small. The strength of different rockfill materials was not
the same even though the mother rocks were under the same uniaxial compressive strength. The influence mecha-
nism of deformation characteristics of mother rock on the mechanical properties of rockfill materials was mainly
reflected in two aspects: particle crushing and shear shrinkage. The initial deformation index of rockfill materials
had a positive correlation with the deformation index of the mother rock, and in the initial stage of shearing, the
more the deformation index of mother rock, the faster and the greater the strength of rockfill materials were under
the same strain condition, while the cumulative volume deformation and particle breakage were relatively small.
With the development of rockfill strain, when a certain stress level was reached, rockfill materials with relatively
small deformation index of the mother rock accumulated a relatively large volume deformation due to the shear
shrinkage , which led a slow tendency of rockfill materials strength growth was relatively small. While the crush-
ing amount of rockfill materials with large deformation index increased significantly, and led a relatively slow
growth of rockfill strength. It was possible to obtain a larger peak strength even the deformation index of mother
rock was low. Research conclusions indicated that the influence of mother rock on the mechanical properties of
rockfill should be studied from two aspects of strength and deformation characteristics.

Key words: rockfill materials; mother rock; deformation characteristics; mechanical properties; influence



