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Abstract

Through digital image processing technology (DIC), the compressive test of nano-modified con-
crete with different content (0.8%, 1.0%, 1.5%, 2.0%) is carried out, and the CCD low-speed cam-
era is used to monitor the sample loading process in real time, and is based on Match ID. The soft-
ware analyzes the changing law of the displacement field U under different loads and the changing
law of the displacement of different coordinates in the crack development area. Research shows
that in the compressive test of nano-modified concrete with different content, the concrete
strength is higher when the content is 2.0%. Before the crack appears, the displacement change is
small, and the crack develops to the final failure, the displacement change is larger.
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1. 5]

1 19 4 60 AR, GORMEMEE R “21 L RA RIEIIAME” , GoRMEHERRIEIRS, R
E 1~100 nm 8 FELZ A A4 Rk o 25 T8 Ak 18 6 /K U R K A0 S B =8 22 FiR /K A A U E RS ROt A (H LT P 3
Y R KA =R AFAE SR o Nano-SiO, (RZRIEE /N, BA B KILKEM, 99K Sio, sl
il DO KR N A 3, 7SI R KA =4, KA AR BRI FE R R S B R S AL, B 1
WAL ZRZERA[ 1] [2], AT E— 25 5038 A 30 kb 5 K U8 2 R0 () P T 45400, $ VR L R B o i M R 2%
SEPESEMERE[3] [4] [5] [6]. WhB[7]155KH 15 nm SiO, Al 80 nm SiO, 735 LA 0.5% 1%+ 1.5%. 2%F 0K
VeRHREE AT B, BEREM: BARKIEFE N 2% 15 nm Si0, 5B /KIEF N 1.5%[% 80 nm SiO, tb
Fo B AR R IR B PR . P IRACR, Hem TIRE LM R R[S S 7
K AT KA R VR B L e LB AT I T, SRR GOK MR BECCE R B L RO 45, %
KV IAR N BRI BRIE, B e 1 IRk 1) 2 S BE AT ) 2 P e

7 B H AR (Digital image correlation, DIC) LA FEE . Rt s, ARBARSEIR AL, Bl B N4
O HCF EURH AR — B PRI, A A FARL R S 8 7 | BB 23 A 55 7 THAF 232 R [9] [10]
[11][12]. Pan B [13]5 X} P T ALF% A1 S AR I B4 H 1 FIH —4E DIC £, K CCD AR#fb = A 2l &%
HHTARZE DN ZEAR[ 1AV T T 55 i 72 o Bl i VR Bt R 2488 T S M SL RS A RS AR S AR 4K, 45 SRR B
BRI B R n, LEERLT . BE T R R BORIEM BN ) AR IR 7L, R IAE, BT
MBMARIE TS S B8 7715  Ahn [15]155 R T 80 BB HE AR W 8 & SAE MU EE T T T NAR R
(RAH I FE

RSO FEIBE I 15 nm Si0, stV E&E L PRI FEEHATHE AL, U CCD HRAZRHLR 4L TR & 1R Y
ST SRR T EE, HET Match ID 240K CCD RERIFUTFE B4 A T KRG E AR &
A PARHABR T EHG AT /04T, 13 B F5 E YUK SR IR K7 M A 3 U MR Exx, i

ik
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— 3555 EAS [F) 45 B B R oK e M VR st AN [R) 7 Tl 67 8 3 AR S A5 37 PR AR A0 AR K VR e - AE B R I FE rh R T 3
2R Y I
2. [EMAR AR
2.1. R

AR5 R F 442K — S AL T (Nano-Si0,) R R B+ HEAT 2o, et gk — S RHB B4 51N
0.8%-+ 1.0%-+ 1.5%. 2.0%, EEHTKIAZN 15 nm, FKERL BRSNS 1 Bos. ZKUE K B G 20 ft
P.P 42.5R Z/Kie, WIFEMEREFRPRINFE 2,

Table 1. Performance indicators of nanoparticle materials

F 1. ARTRA R REFEAR

KR Fif%/mm TR bR m?/g bedk /% PH {4
Nano-SiO; 15 60.08 250 0.2 5~7

Table 2. Physical performance indexes of Portland cement
2. EBERRE R R AR

B4 I 8] /min
Y]k 2k

3100 <8.0 s 0.36 >60 <300

W% /(kg/m’) MLY% 2N HRE R (m/g)

ARG E B IR BBy R, R E N 2835 kg/m®, HEFLBE N 1720 kg/m®,  4HE L A
wh, AMPERECH 2.80.

R AP R RIS A2 I CE VR BE 1 ) 2 RE 50 7 VAR D (GB/T 50081-2002)i31T . REGHC &
bl 3 fim.

Table 3. Test mix design
7= 3. A ARt

PR w/C C/kg 15nm SiO, KRR Wikg
NS0.8 0.5 8.71 70.27 14.28 26.54 439
NS1.0 0.5 8.70 87.84 14.28 26.54 439
NS1.5 0.5 8.65 131.76 14.28 26.54 439
NS2.0 0.5 8.61 175.68 14.28 26.54 439

VE: NS0.8: BN 0.8%Si0y; W/C: KK C: KIE; W: Ko

2.2. AT

1. EHHATHUERIGRT, wRE BT B AL R, 2. ¥ CCD IR B L 238 fEWIPE 28 1,
W5 CCD G B, AEFAEHLREN eI T SR [ e BN S, et BN E). 3. Wk
FEURE LA B R A, A ST I B v A B B B . 4. R CCD 8L Match ID RGUREA
[E) A B IEARAS 2, ARIE AT DR A5 21 VR 5k - bR e g st R v B A AR RO A

TEIEGLFEF, CCD BG5S 7T BEFE SR IEHL M — B0 MRS RN TR ah, RIS 450, P 3
[ FE 3 e B0 L o SR 42 I8 i it - 77 2= M e G 7 VAR HE ) (GB/T 50081-2002) 347 HiHE 156,
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R INEEE N 0.5 Mpa~0.8 Mpa, JH#EE M52 &0 G B ah i 1k
WG H R JTREE R HL. CCD 4L, YR, Match ID #:4FE R4 KIERZE. Wik 1(a).
K 1(b)FTm .

@ ()

Figure 1. Test equipment. (a) Low-speed camera capture; (b) Acquisition interface

B 1. REMEE. () RERERE; (b) REFE

3. ERESH
3.1. Match ID LB E %

By BB BORIE KA CCD SNSRI R I A A6 TP AT A s 1 B, Jlad 7 A e R i
I B R R AR AR PR R T (082 2 B o ASSCR A Mateh ID BRAFH 570 W3 58 3 R GUIX I8 A
R

R RETSH BN TEIPRS KA, mERNREEEET R, SH5RETED
AE M BRI N G U EFREGR R TR M OSREE, Wl 2 PR, 25 7R R g H i 74E
X I8P AOARTR] Ao BRI BT B KL
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Figure 2. Subset before and after deformation
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3)
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X =x +u+a—Ax+a—uAy+ 19 L; Ax* + 107 Ay +u, AxAy
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ov 8\1 162 , 10%v
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ZRBCN RS, ATUSRIR I R ECE R AR, (HREOTHE R 4%, R TE MatchID 43
Mrid e — e — B T R 5
3.2. RIESHr

ANF G BT : NS0.8; NS1.0; NSI.5; NS2.0)MgeKeicthigse L& 3 Fros. HEW W, b
Nano-SiO, ¥ ¥}H5 & 3 IR P 38 E R I %, 54559 NS0.8 AL, NS1.0. NS2.0 Hii/k 4
JE 4 T (R FEE 40 1) 10.02% 14.51%. Si0, B8N 2.0%, HiE BRI, N 43.4 Mpa. #F50% B : Nano-SiO,
MRS R EEE A Ca(OH), KA N AE K ACRERR #h 5, T LSS TR BE 1 P 2 53Rk 2 TR it
BEDXIE, AT RIS IR TR SR, HARAE S AR OOV TR - B R i A A
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Figure 3. Compressive strength of different contents
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F#F Match ID 8%, XFARFSEEN: NS0.8. NSI1.0. NSI1.5. NS2.0)48K Motk R & AN F a8 N ik
1ThiFess U Kb HT . 15 I F & By kiR g i fsds, ikl 3~ 6 A, RiAsgin e 7~F 10 fr
o A T A OB B ASHIR =N Behife s U FEA RS ECT ARG IS SUMAS R Iid iR,
HAET7 M IERCR R AR A fi ke &, BRI AN . NI, AR AL R AR N, B
FERFE N, A FES B gk o R B 1 (NS0.8. NS1.0. NS1.5. NS2.0)73 HI7E 32.09 Mpa. 38.96 Mpa.
32.32 Mpa. 37.2 Mpa RS, BRI RHR, FTRE R R il AER IR = RS, WM AR TR,
FEE o B N # 2 0EAE , Bl 37.9 Mpa. 41.6 Mpa. 35.6 Mpa. 43.4 Mpa, iddkscfs, B2 F NS1.0, ke

NS2.0 55 5% FIHEME K218 4.3%, {HIRFE NS2.0 U R H T8 NS1.0.

FEREOT & X IUES — KT U I 2B, BRI N A 50 5 AR, W 5 Bizs 9 NS0.8
E RO WA RS B AR ek iR A AR AL AR B &) 6~ 9 B e RBL WAl 10 B
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Figure 4. Displacement field with different contents
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Figure 5. NS0.8 point selection analysis
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Figure 6. NS0.8 coordinate displacement
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Figure 7. NS1.0 coordinate displacement
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Figure 8. NS1.5 coordinate displacement
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Figure 9. NS2.0 coordinate displacement
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Figure 10. Maximum displacement change
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