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Influence of space between 3D-cracks on mechanical feature of mortar material
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Abstract: The rigid serve-controlled test machine and acoustic emission equipment are used to study the influence of space between
3D-cracks on the mechanical feature of mortar material; and the failure process of samples with pre-existing cracks is concluded. The
analysis of complete stress-strain curves and AE data indicates that sample failure is due to the propagation and coalescence of cracks.
Failure process of samples with pre-existing cracks could be divided into the following stages: microcrack initiation, initiation of
pre-existing cracks, crack propagation and crack coalescence. The failure pattern is shear failure along single inclined plane. When
the ratio of cracks space d and length of elliptic crack long axis 2c ranging from 0-1, as the ratio grows, the initiation stress and
maximum stress of samples reduce. With the ratio d/2¢ growing from 1/3 to 2/3, the initiation stress and maximum stress fall
suddenly, showing that this space scope is the sensitive range. When the ratio d/2¢ =1, the initiation stress and maximum stress of
sample fall 22.48 % and 18.60 % respectively corresponding to the sample without pre-existing cracks. The ratio of initiation stress to
maximum stress of all different samples ranges from 83.1 % to 78.9 %. As the ratio d/2c grows, the ratio of initiation stress to
maximum stress declines, which indicates that as space d grows, the loading range between initiation stress and maximum stress
increase.
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Fig.2 Schematic diagram of sample shape&crack disposal
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Fig.4 Deformation and failure stages of sample

WIFE NGRS | MB: 408 (4
B, %L BB RO B B A0
IMAEERRCR, FURSEENAS, R bR
oV USRS (BB 75 R R O
oo 552 WBL: SAEETEIBL (B BO, RBL
BRI AR AR T BB IR,
I R, 7R R B R, 46 3



i1 ¥

B SOBPEAS TERE (C B, RN THE LR
I R P YT =3 NERY eI S
IR, THERBIRHER, AW R AL A
PRE, FEBE S AR HOREIE K, ORI B 2R
RERGEN 2 4 B SR REEB B (D B, X
TR BB B o WA SRS IR B, 4
KIS RE ) IIH R PR AR R . BB B WL
YR A R Ul s RS R,
K5 IR BETE B AR IR

TORRBAALE (@ A 04 104 20 mm
30 mm) S SEEAR A Y AT R h Zean Pl 5
e SIEEARMFARLE, B RBRRA M 2 B B
BN TR RETE R B R, I T AR
IAFAECR T RN 33550 A s 4B 8 A AR Y
DG, A AR i AR AR SOR G N TR e 8
JEMTBL. BEARRAGBT B, FBE N T AR
TERANTERS, 2R Bl A ik 52 3 ) G FEAIR, 1M
SERAR TPV ) B WA P22, 372 A R £ R Bt A
S5 5y T J8 S W R4 T 2 B AR SR, A
[Fi) [ B 2R PR A R 2 S AN I A
42 WERRY REAIE

TREZBE §R. B RS A
TEIN IR . ADIRADRE 2B FR AR M T,
R F 7 RSN B R R A5 2 LA BT R By
JRBAERE . Ak, RIS MENELRE RN, M
LTSRN T OB -5 AR A A R
F4 2 @RI BT DO 52 N 24 Bid
JEAE DL

FET RS ME, LLd =20 mm i k)48 P9 24
AL BRI R . 3REG  H 8 AN R BHR
SR P R AT R M AL, & AE Hdl b
AR AT, CAEOSE B X R W fe il ok
MR RE, W 6 (EIrhFlE A bR ), T
Y TSR WK 7. SIRGAARART 3/4 1%
5L o, 1, & 6(a)rl WL, LRI P RS HR AL
A, BAERPE o A3 s) s SRR e 4E B BORn
PR BT, AR R AEERBR, AT R dh s
B4 1) P 4 PR 8 I RS A e th /b e s R o
TiUE LB T P R SRR R A A SR 2,
D] 2 4 B B A A7 7 N g 4R v X R B R S AR AR
%, AN AR BB RIS, e
HBRARYJE, XN 7). MAMTEINELY 340,
If, ] 6(b) T WAl 8 e OR, ik
ATRRE IR, U B ARG AR SR R I . B B
B AARS], REZEPEMER RN,

FAE SRR EE X R SR R SRR IR S 35
60 - 425
— /)
50 F T~
— FERAR 120 o
40 L =
§ 15 &
S 30t =
= 1o X
B 20} §
10 o5 ®
0 - 0.0
0 400 800 1200 1600
1] /s
(a) SEHRM
50 p — M 1 8.0
— RS
40 +
0 160 =
g 30t =
g 140 =
= 20} E*_'k
B =
LIO 120
7
0 : . - 0.0
0 400 800 1200 1600
ff 18] /s
(b) d=0 mm
S0 b i —— 125
q0 | TR {20
g E
- o ~
< 30 15 5
= &
s 20t 110 =
10 {05 ¥
05 &
0 T : : 0.0
0 400 800 1200 1600
ff 18] /s
(¢) d=10 mm
SO — gy 125
a0 L — 7RI RNE |
N (==
: =
£ 30 115 3
> =
8 o
o 20r 110 &
10 105
0 L ' 0.0
0 400 800 1200 1600
1] /s
(d) d=30 mm

B 5 AN IS ERT g e 1R e A S B ) i

Fig.5 Stress-time and acc.hits-time curves of samples
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Fig.9 Influence of crack space on the initiation stress
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