38 4 Vol. 38 No. 4
2010 7 Journal of Hohai University Natural Sciences Jul. 2010

DOI 10.3876/j.1issn.1000-1980.2010.04.013

210016
CT
MATLAB
MATLAB
TU317 TU528 A 1000-1980 2010 04-0424-04
16
3 6
Bazant "3 “ " . 9
10
1 ) 12-13
14
8 RFPA*"
10 CT
17
18
1
2 19
2
2009-06-23
BK2005216 50178044

1976 — . E-mail lianglimin2003 @ sina. com



425

2 1/4.

3.1

2
2 3
Fig. 2 Original image
3.2
MATLAB n
3.2.1
n
D XX yXn

5
forii=11n

image ii = imread

fmt
end
D=cat 3 image 1 image 2 image 1ii image n
3.2.2
D
reducevolume D
xyzD =reducevolume D abc
D =smooth3 D ' filter
abc xy =z filter
3.2.3
isosurface D
fv = isosurface D isovalue’

isovalue

Fig. 3 Histogram equalized image

" inB2str i . fmt ]

1

Fig. 1 Slice image of porous concrete

Fig. 4 Threshold image

2O g / ;

b IV ;
B
L 7—/ y

X

% 5
Fig. 5 Structure of three-dimensional
volume data

Yo

Smooth



426 38

3.2.4
patch
pl = patch fv ’ FaceColor' ' yourscolorl’ ' EdgeColor' ’ yourscolor2’
yourscolor
3.2.5
view daspect colormap camlight lighting .view 3 MTLAB
daspect x vy z x ¥ z colormap
camlight 2
lighting
6 . 150 mm x 150 mm x 150 mm

7 1/5

a1
Ty
Al f

| H

150
s -,;l'i'hl:“
6 7 1/5
Fig. 6 Three-dimensional reconstruction image Fig. 7 Image of 1/5 thickness of three-dimensional
of porous concrete reconstruction of porous concrete
6 7

1 TETSUO K MAMORU K TAKAYOSHI K et al. Development of the environment-friendly hybrid permeable concrete pavement J .
Concrete Journal 2001 39 3 36-43.

2 . J . 2005 3 17-20 24. LI Hua-jian SUN Heng-hu XIAO Xue-jun.
Advance in research on eco-concrete J . Materials Review 2005 3 17-20 24. in Chinese

3 . J . 2003 1 17-19. WANG Wu-xiang. Kinds of water-
penetrable concrete road bricks and their propeties J . Building Block and Block Building 2003 1 17-19. in Chinese

4 J. 2003 23 4 6-10. ZHENG Mu-

lian WANG Bing-gang HU Chang-shun. Component design and performance of porous concrete J . Journal of Changan Highway
University Natural Science 2003 23 4  6-10. in Chinese

5 . J. 2007 2 57-60. HAO Jing-hua. Design methods
research on composition of porous concrete materials J . Journal of Highway and Transportation and Development Applied Technique

2007 2 57-60. in Chinese
6 . J . 2008 40 6 19-23. XIE



4 427

Xin-sheng TANG Wei WANG Jin-ye. Experimental study on strength and porosity ratio of porous ecological concrete J . Journal of
Sichuan University Engineering Science Edition 2008 40 6 19-23. in Chinese

7 BAZANT Z P TABBARA M R KAZEMI M T et al. Random particle model for fracture of aggregate or fiber composites J . Journal of
Engineering Mechanics 1990 116 8 1686-1705.

8 . J. 2005 22 6 728-732. WANG Zong-min
QIU Zhi-zhang. Random aggregate structure of mesoscopic concrete and finite element mesh J . Chinese Journal of Computational
Mechanics 2005 22 6 728-732. in Chinese

9 . I 2003 43 5 710-714. GAO Zheng-guo LIU
Guang-ting . Two-dimensional random aggregate structure for concrete J . Journal of Tsinghua University Natural Science 2003 43 5
710-714. in Chinese

10 . J. 2007

2 182-186 194. JIANG Shao-fei QIU Yun-fei CHEN Zhong-tang. Numerical simulation of micro mechanics of concrete-production of
random aggregate structure J .Journal of Shenyang Jianzhu University Natural Science 2007 2 182-186 194. in Chinese

11 . J. 2007 5 742-
746. DU Xiu-li TIAN Rui-jun PENG Yi-jiang. Application of homogenization on the uniaxial tension test for the numerical concrete

J .Journal of Shenyang Jianzhu University Natural Science 2007 5 742-746. in Chinese

12 . I 2005 33 3 291-295. SUN Li-
guo DU Cheng-bin DAI Chun-xia. Numerical simulation of random aggregate model for mass concrete J . Journal of Hohai University
Natural Sciences 2005 33 3 291-295. in Chinese

13 . D . 2005.

14 . J. 2007 7 3 98-101. LI Yun-cheng
MA Huai-fa CHEN Xiao. Analysis of concrete 3-D meso-mechanical model ] . Journal of Shandong Institute of Commerce and
Technology 2007 7 3 98-101. in Chinese

15 . J. 2008 29 10 1505-
1508. LING Li TANG Chun-an WANG Shu-hong et al.3D-Numerical simulation on failure process of concrete-filled steel tube column

J . Journal of Northeastern University Natural Science 2008 29 10 1505-1508. in Chinese

16 . CT ] 2008 30 1 52-
55. JIANG Yuan BAI Wei QI Yong-le et al.Reconstruction of 3D model of concrete mesastructure with CT original data J . Journal of
China Three Gorges University Natural Sciences 2008 30 1 52-55. in Chinese

17 KWAN A K H WANG Z M CHAN H C. Mesoscopic study of concrete [[  nonlinear finite element Analysis J . Computers and
Structures 1999 70 5 545-556.

18 VAN MIER J] G M VAN VLIET M R A WANG T K. Fracture mechanisms in particle composites statistical aspects in lattice type
analysis | .Mechanics of Materials 2002 34 11 705-724.

19 . MATLAB CT J .CT 2004 13 2 24-29. ZENG
Zheng DONG Fang-hua CHEN Xiao et al.Three dimensions reconstruction of CT image by MATLAB J .CT Theory and Applications
2004 13 2 24-29. in Chinese

Actual mesostructure-based three-dimensional reconstruction of porous concrete

LIANG Li-min YU Hong-fa PAN Zhe-feng
College of Aerospace Engineering Nanjing University of Aeronautics and Astronautics

Nanjing 210016  China

Abstract In order to obtain actual structure of porous concrete and to meet the needs of three-dimensional micro-
mechanical simulation of porous concrete the principles of industrial three-dimensional reconstruction of CT images were
employed and the digital graphic process and the MALAB program were adopted to achieve the three-dimensional
reconstruction of porous concrete. The results show that the reconstruction view of three-dimensional structure model is
cloese to the actual structure of porous concrete and the internal porous structure and the connectivity of concrete can be
directly analyzed. The three-dimensional reconstruction of porous concrete provides an effective model for its porous
structure mechanical property and pemeability by using finite element methods and it lays the foundation for numerical

simulation of physical and mechanical properties of porous concrete.

Key words three-dimensional reconstruction digital image processing MATLAB porous concrete





