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Mechanical Characteristics of Cemented Rockfill Materials with
High Rock Block Proportions Under Uniaxial Compression
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Abstract; Artificial specimens of cemented rockfill materials with high rock block proportions
(70% , 80% , 90% ) were fabricated for uniaxial compression to understand the effects of rock
block proportion and size effect on the failure modes and mechanical characteristics. The observed
experimental phenomena were explained by numerical simulation. Results show that with the
increase of rock block proportion, zones of both tensile stress and compressive stress develop as
staggered distribution so that failure mode is dependent on the splitting failure and the shear
failure. Increasing rock block proportion changes a tortuous failure surface contributed by splitting
failure to multiple failure surfaces and detachment of rock particles along the periphery of
specimens to form the compound failure mode combining splitting failure and shear failure. The
size effect does not play any role in failure modes, but do play prominent role in mechanical
characteristics. Mechanical properties of bigger samples are worse than those of smaller samples.
Key words: cemented rockfill materials; high rock block proportion; uniaxial compression; size
effect
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Fig. 1 Grain size distribution curve of rockfill materials
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Fig. 2 Failure modes of specimens with different
sizes and rock block proportions by weight

(a)—®100 mm x 200 mm; (b)—&150 mm x 300 mm.
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Fig. 3 Complete uniaxial compressive stress-strain
curves

(a)—®100 mm x 200 mm; (b)—@®150 mm x 300 mm.
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Fig. 4 Curves of elastic modulus and compressive
strength with rock block proportions

(a)—®100 mm x 200 mm; (b)—®150 mm x 300 mm.
3 BE T

Zhang %5138 i BUE BB T 35 T AR Y
BB BB X T bR, BB A2 X
ARIEHE R S IR, X TR BObA kL SR T )
Rz BN AR  BINES A: T — 5 19284k, dn &l
5a IR, ik — 20 oA & i R e M A R IR
B A A SCR A BROT T3 81 Plaxis #F
7oA. BTS2 R R SR R P AT
SERELA: BUAT G HE A RE S C 1Y) 4 WL 45 A8 15 A | M
AR BEHL A5 . R AL BRI RE A= L
1) e B AR LA AR 2 A Plaxis 5450 0E A BR
TURRAY | N7 42 ol T 530 43 P A RIVRT AT ) 2 4
B AR R 2 G K D) SRR R EEOR - PEC
(Mohr — Coulomb ) 5LIAPERARLE ], HE A7k FIK
VERRFE 2 8800 ) st 28 ey R 5 2 4 1K AR
o, AR PR )2 2800 1. LU R

@150 mm x 300 mm, 7% 1 5 70% A6, KA 7E R
AR & =5% BN A8 25 [ LI Sb. AR AT L
B, A4S Zhang 2500 145 R — 5,
AR v R BT M A Rk T R A o T ST, 401
PIRAZ BT HE AR A B, ih 3B R B fr &0
RS NTTIER T S/NTTEE 20

F1 RKREARMENZSH

Table 1 Physical and mechanical parameters of
cemented rockfill materials
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Fig. 5 Shear strain rate nephograms of specimens
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