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CT test analysis of meso damage and fracture process
of concrete under tensile loading
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Abstract: The real time scanning observation on meso damage process in concrete was carried out using CT
technology. CT images of crack propagation,coalescence and failure were obtained under static and dynamic
tension. Meso-damage mechanism of concrete under tension was analyzed the mean CT numbers in large
statistical region small statistic region of scanning layers ROI. The results showed that the cracks developed
in the interface of weak region and expanded to adjacent weak partsthe mean CT numbers of the two

statistical regions showed decreasing trend. Parts of aggregates were ruptured when the concrete was
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damaged under static tension. While in small statistic region,the cracks developed in the interface of weak

region and expanded along the fastest path,and the mean CT numbers showed a decreasing trend The mean

CT numbers in large statistical region changed slightly. The aggregate divorced from mortar along

interface,and the failure plane was smoother when the concrete was damaged under dynamic tension. So,

the aggregate was ruptured obviously because the loading rate was higher.
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Fig. 2 Curve of relation between load and displacement
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Fig.3 Vertical section under different stress of CT image
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Fig. 4 The digital picture of concrete failure

2.1.2 XBERX45H MNE 3 LE 4 PhaLIEH,
T R T R A - 47 T R A8 DT I . A B B A
B AR e e LR O i A R R, (R iR
Jei IR IR I iT DL R B 2 a0 U TE RS R B
T T 559 DX SR T 8 328 T 1 AH 48 T 55 3 07 B g L A

BBEIR I o M SR i A T S 8 BT 10 A A /0 4 i S
BLL AN AT 4 R R TR s IR f A IR I 2B B — 2%
B2 3 2R B0 75 WL 32 BRI R 2 o e
W1 AR BE AR . R el T A AT B B 7R
Lo i 5 | AL S g R EE A L ) A v AR WL R T

TEAN LA b F a3 A o TR BE R A ) R R
I RGO A BT W b (R TN D L O
e T J— 2% R WL B0 A SR 4% b [ AR 4k B 5 3
SR b AR AR A 0 BT H 28 0D I TR AR Al R
DALt )P % B X3 CT RO 00 B 19 07 16 W 9 TR
G AR A B2 PR T A A0 UL AR o

B SR R X B R IR T XS R AT
T JRERGE T X R IR RSO A T R e
S A BRI DX 3 1 DX B0 e ik Sy 2R SRR X 5 R
WIS S R R G T DX s b A T 10 98 07 4 1 B — 2R B
2 I IR B, o CT 31 34 W i T DA b s
B IR A 1] B0 SH) BT H Jey 300 2 T X ek i e B
171 R PR G 3 DX 20 M AT LA DR A 8 4 o 2 3k
FENER YA AL L IF T LA 5 R e i DX 8k 47 AR D 19
X

P 5 Ca) g 6 JO R DX 7 3 1 A AR DX
REPRGETT DX I, 1 B R 32 24 L RS T RE 22 i A 5 1K
R 5 T 25 A REIE XS JR R e T DX 8 . i g
AT I S Xy T R T 11 A 3% 0 v S 1A
MR DX 0 JEE ARG o DRI X SRy i e it X e A7 1 — e
KA 5(h) PR .

(a) B SRFAGE X

5 CONC048

(b) Hiﬁ%ﬂx A

P4 X 45 B HE BY
Fig.5 ROI of CONC048

VB AR CONCO48 11 4 4 7 11 19 J5 38 42 11 X
BRI R GE it I CT B 7 0. Hd R
eI X3 CT R34 (8 270 19 4 Wi i b 24 0 X3,
(BAHIE) N CT B F 3 (H . 18 & 48 i1 X 48



http://gks.cqu.edu.cn

76 P RAEHRERKRE IR

% 37 %

CT B (i 27 £ 4 W 10 - 32 30T 4 W 1v7 DX Js o
O CT B-F¥E. It CT B3 E b ENVI
G AE BB G115 31

2 450,
2 400,
2350,

=

2300

52250
2200
2150,
2100

0

2 4 3
FHE
7 ——CONCO48— 117 T} == CONCO48—241 4t i
—+— CONCO48-3F i i1 ~—CONCO48-44 i Wi
—— CONCO48-5F14Hi i

B 6 XBXBAEITRE CTHAETL ML
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Fig. 9 Vertical section under different stress of CT image
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Fig. 10 The digital picture of concrete failure
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