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Abstract

In this paper, a three-dimensional digital speckle correlation (DIC) method is introduced into the
measurement of nano-concrete deformation. Based on digital speckle technology, the full-field
displacement and strain of nano-concrete during uniaxial compression are collected and analyzed.
Analyze the changing characteristics of the strain cloud diagram and the changing rules of the de-
formation parameters of the concrete in different nano-material dosages and different stress stages,
and compare the force and displacement curves of different nano-concrete concretes. The results
show that the strength of concrete with a nano-content of 1.5% is reduced by 15.7% compared to
concrete with a nano-content of 1%. The reason for this decrease may be that as the nano-content
increases, the possibility of agglomeration of nano-silica during dispersion increases, resulting in
a decrease in the strength of concrete. The digital speckle correlation method can effectively ob-
serve the strain evolution trend of nano-concrete specimens before and after deformation, there-
by calculating the crack propagation of the specimen. During the compression of concrete, the
sudden change of strain is caused by the local failure of concrete. Concrete failure is caused by a
combination of lateral and longitudinal cracks.
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2. SCIGEER
2.1, AEHIE

SA6 K FH 100 mm x 100 mm x 100 mm yR#E L ilE, 99K 5 88 1% 1.5% /) S AL EGUK IR Gt 1 il H,
kgl & W2 1.

Table 1. Test mix ratio

F 1 HEEAL

PN NER S KA R

T wic Clkg W/kg
S/kg G/kg 15 nm SiO,

NS1.0 05 8.70 14.28 26.54 87.84 4.39

NS1.5 0.5 8.65 14.28 26.54 131.76 4.39

W RPMASREE, WIC: KKEE, C: Kie, S: BT, G: T, W: 7K, NS: 44K SiO, ikt +.
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Figure 1. Test device and optical path
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KERERGHM G @B BERER. THEHLL R IEH KRG8 A HAAPLEAT B GRS
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Figure 2. Force and displacement curve

B 2. W5

DOI: 10.12677/hjce.2020.97078 734 T ARTHE


https://doi.org/10.12677/hjce.2020.97078

ET %

3.2. NS

] 3~6 NANFEIG KA BHE R IEA FSZ BB A . AR AR = B 3 al hiRE L2 Eat @)
Wi(b) (©)« JEHI(d)~(g)~ RIHBEIR (M) UK BL .

REE T SZEET, i 3~6 HE@FTR, B A ER S aEEEX HI, BRI T
AR AT AR EE X = A, p T R L B XA P A A S AR LB O 2 A 1 T 4% 5

TREE L2 R, i 3~6 Hi(b) () AR, ANFB TR AR LA 52 T Hp IS 3 I A ) R AR A R [X
HH B AR R, &8N 1% R 9K RS 52 a7 A N AR o AR X L B R, Bl 2 S (e HH A 2%
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Figure 3. Horizontal strain cloud image of concrete with 1% nanometer content
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Figure 4. Horizontal strain cloud image of concrete with 1.5% nanometer content
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Figure 5. Longitudinal strain cloud image of concrete with 1% nanometer content
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Figure 6. Longitudinal strain cloud diagram of concrete with nanometer content of 1.5%
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Table 2. Local maximum strain value in the middle stage of concrete compression

F2 RERETZEPHENRANEE

K 5 10 S 0 e R AR NENSR RS
1% 0.5235 x 102 % 1.706 x 1072 0.1266 x 10 2% 0.1738 x 102
1.5% 2.353 x 1072 % 2.868 x 102 0.6388 x 102 % 0.6454 x 102

T2, A 3~6 th(d)~(Q) s, JRimc KR AR RSN, mE AR R, R %
J 5 RS B B R AR 42 3, FE AT AT, JREE 32 15 5 1A K 5 500 1% AR EE L AANK & 508 1.5% IR
ot SR B R N AR AR TN B X, HLS I EL 1% K TR B R AR 1, MRS 2 B R LU R A
EEN 1%MREEL 2T AR FE B R PRI R R AR AN, IR IR IR KRR, P DAGS
G, AR RS B R =R SE(E 7, K 8) AN R 1, GRS RN 1%HREE LR
TSR BT R R R EE, R A AR T B AN I REE s TR S RO 1.5% TR A OUH
PR A PN B - 51 5 5% .

Table 3. Local maximum strain value in the later stage of concrete compression

F3 REREIZERHENRANEE

YK G AENER SN L EACIEES > IS
1% 5.356 x 1072 % 9.489 x 1072 1.988 x 107 % 6.239 x 10°°
1.5% 3.002 x 102 % 5.427 x 102 0.6479 x 102 % 0.7704 x 102
Strain component: Exx [ ] Strain component: Exx [ ] Strain component: Exx [ ]
I 0.004855 0.005235 ' 0.01706
| -141 -141 B -140.5

77.04 77.04 79.42

[ 0.003416 0.003622 [ 001235

830.2 830.2 830.2

[ 0.001976 1325 000201 1325 I 0007635 1325

I 0.0005365 808.2 1303 0.0003969 808.2 1303 I 0.002923 808.2 1303

(@) (b) ()
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Figure 7. Horizontal strain cloud image of concrete with 1% nanometer content
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Figure 8. Horizontal strain cloud image of concrete with 1.5% nanometer content
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