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Extension and compression tests mechanical behaviors of bonded
granules with different bond widths
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Abstract: In order to establish a new bond failure criterion considering different bonded widths to be used in three-dimensional
distinct element modelling, another three kinds of bond widths (i.e., 8, 12 and 14 mm) between granules are investigated based
on the previous work. Then, a series of extension and compression tests are carried out on cemented aluminum balls with three
different bond widths, from which the bond failure criteria are obtained considering different bonded widths under tension and
compression. The test results show that the tensile and compressive strengths both increase non-linearly with the bond width.
The curves of the relationship between the tension and normal displacement exhibit elastic brittle failure. However, those
between the compression and normal displacement are influenced by the bond width. The curves more probably show plastic
failure if the bond width is larger, while those of the specimens with smaller bond width more probably show brittle-plastic
failure.
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Fig. 1 Auxiliary loading devices
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Fig. 2 Devices for preparation of bonded specimens
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Fig. 3 Failure forms of cement bond with different bond widths in
extension tests
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Fig. 4 Results of extension tests
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Fig. 5 Curves of relationship between assumed stress

concentration area and bond width
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Fig. 6 Failure forms of cement bond in compression tests
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Fig. 7 Results of compression tests
iR A 45 R VR = 4 B WO L gk 11!
R, A5 ORE I R 45 9 BB R 45 A% D, RS
JZ R H, 134 < & AR AT R 45 4 /9 98 v b
( D,/ Hy ) BA R 96 1 5 IR 56 L D,/ D, )
KETR o HHARE ML, GIN— R RT g, RALK
LEMIARS BLAR SR L 52, 8 X

2 2 B
D, D, D
=n( G =n G [B] e @
b

A, 4 WROZEIR, o By BWHHESH,
D, M D, 73 BRI I BAR, H, NIZESH
ANEE . AR, D,=40 mm, H,=2mm. T,
AR E R SIREEY EAR D, Z A%
HHITERRN

D,Y s
Rnc :GC 'Ac :Gt n(_bj -a- ﬂ 'ey(Q/Db) ,
2 b )

Ac = Rnc /Gc ’
X, o, o WARER 1S 3 1) 7K e R 45 44 k4 R A A4 1

20 25

FELE R, AN 82 MPa, fEAAR (5) Hr,
RIS BN RIS 45 42 R O 2 IR AR, ARJE A
A (@) WHEIATIE, SR WE 8 Frn.

400

o JE4TAIHHE K
% — AR
£
> 300 |
% R2=0.88
=1
&
%} 2.580
= a=2.
® =-0.093
1 ¥ =—0.036
100 ¢ . . . \ . ,
g8 9 10 11 12 13 14
G5 FLHE Dyy/mm

8 BUZRHRERETEE XRE
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