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Abstract: An approach to form a better artificial roughness of
old concrete surface was proposed, and an experimental study
was carried out. First, the three-dimensional contour data of
the rough surface of old concrete were collected by digital
image method, then the data were processed based on fractal
theory, and fractal dimension was used to characterize the
artificial roughness. Then three-dimensional reorganization of
the rough interface was achieved by MATLAB program, so
that the accuracy of the digital image method was verified;
Finally, the correlation of the roughness and the bonding
properties of young on old concrete was investigated. The
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results show that the artificial roughness is a fractal structure,
which can be characterized by fractal dimension. There was a
positive correlation of fractal dimension (D) and interfacial
bonding properties ( f), which can approximately be
formulated as f= kD b; Digital image method is useful in
data acquisition, processing, analysis, as well as the three-
dimensional reconstruction of interface morphology.
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FATBHEFE . P « O 42. 5R K B (g 18K IR
BRFTELAED, [ ZMHEK(EFEWES=DBHL
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Tab.1 Mix proportion of experimental concrete
i/ kg
L
Kk oF  AF  wER X
350 181 1015 670 84 0.42
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Tab.2 Mix proportion of mortar doped with styrofan

and acronal
HRE/g PFRE/g
3 il T#H* THHE 016 0315 FKE
AR BBK 2% w8 mm omm
150. 0 20.0 22.5 22.5 40 40 0.15
.2 Hatl&E
12,1 AZEHDREBE A1

BFFER FH AR B 3% TR &b 380 J ok L1 P ik
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mm fEREE HIR AR PRI 24 h DL B,
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i, FIAS RIS (98 U DR AR A LR T B L, i T4

BE A N\ SRR B B ) 4 58 . 8 A [R) 98 14 TR A
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PEBUH 3 B R MR 5 RS 4 B4 5 35 RAR
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1.2.2 HZRE RS iR BRI

SHR(KBIIR G LB T &R ME
(JTG F30—2003) ), &R & R S Hiirse B ik
FIFESBRINT o A THRE SR8 5 MR TER
RS IR AL F B REFMA KRR 24 h
BT s fERE KRG AR 100 mm X
100 mm X 400 mm FHELE o, I+ 7E HAFRE 45 T I Rl
FER, e REHFIRE L SRR 6 HiK
,buEsRYs 7 d,28 d J5 R T RE IR VLI &
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Fig.1 Diagram of young on old concrete adhesive
flexual strength test
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Fig.2 Specimens of young on old concrete adhesive
flexual strength
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Fig.3 Box counting method for the determination of
fractal dimension
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Fig.4 Projective covering method

WA E TAE R QURBOLE & HBOLR, &
BARBGY W B A B — HAR 8 R RO R
(SR 0. 2 mm) PSR b, BYF- BFE Ll
W TFWAEN ML L 6 m « sTEHREH, TRA
JerEYyTE B T, 5 —J5 1 £ CCD #5321
Rt B, R 1 Tl B RS R RS IE P
oS5 R 5 [ GRS R T i (4 8 Wi 18R

ANEEE
Fig.5 Laser triangulation distance
measuring device
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Fig.6 Schematic of laser
triangulation distance
measuring
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Fig.7 Diagram of sand replacement method to measure

the roughness of bonding surface
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Fig.8 Morphology and code of surface roughness of specimen
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Fig.9 Fitting curves of InA(r) and Inr
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Tab.3 Fractal dimension of artificial rough interface

W D W D
1 2.426 5 4 2.592 1
2 2.319 2 5 2.278 9
3 2.602 1

WAE 73T 4 R0E Y AT SR, A SOIRR A T R DA T
TEREGSTIRLBEEE , PR S5 R UK 4 Fs.
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Tab.4 Bonding interface roughness by sand filling method

WO R ml DU o
w5 K/mm - F/mm o esmT mME | YEE RRE | RME FHE
1 100.1 99.9 43.5 42.0 42.3 4.4 4,2 4,2
2 99. 8 100. 0 40.5 38.5 39.8 4,1 3.9 4.0
3 100.1 99.9 47.5 45,0 46, 8 4.8 4.5 4.7
4 99.9 100. 0 47.0 45.5 46,0 4.7 4.6 4.6
5 99.9 100. 0 36.0 34.5 35.3 3.6 3.4 3.5
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Fig.10 Interface of three-dimensional reconstruction
by MATLAB
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Fig.11 Adhesive flexural strength of young on old

concrete with different surfaces
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Fig.12 Fitting curves of fractal dimension and flexural
strength
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