Design and Development of Three-Dimensional laser
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ABSTRACT

Rock mass behavior is closely depends on rock joints characteristics, rock joint behavior is depends on its
surfaces roughness. There are several methods to measure joint surfaces roughness by two or three
dimensional. Three dimensional ‘methods are expensive and advanced technology, thus to obtain high
precision roughness of joint surfaces a new apparatus is designed and developed for first time in Iran. Using
the designed apparatus the joint surfaces measurement with high precision is possible with low expenses.
The apparatus is made up of two parts consisting hardware and software. Hardware consists of: laser head,
cross table, and digital camera. The measured data is processed in software to obtain three dimensional
surfaces roughness. As an advantageous of the developed apparatus it is possible to determine surface
roughness using non-destructive method and same sample could be used for mechanical laboratory testing.
To verify the apparatus performance a rock joint specimen roughness profiles is measured with 1mm
intervals and the surface topography of joint surface is obtained with Imm*1mm cell size. In this paper the
apparatus assembly and its application along with the results are illustrated.

KEYWORDS

Joint, Roughness, Laser, Rough measurement, Image processing

/1
I
sharifzadeh@aut.ac.ir ;S juol i sl&ils Sl !
S_Siraei@yan00.com .3, 5l 5 ure seoiige o0ty S jual iaien ol (Gane poiige seslid IS 5 saatils

/ / / / 0


www.SID.ir

[]

[aj)l )8l gl pagge .;'-ﬂfi—';-—']
1
| |

[ G g b sl ] [ S a8 bl 1

|

bl | | shapr jud
| a Su soH

(IRC)

(JRC) \

[]

[]

[]



www.SID.ir

(CMM)

]

[]

CMM

WWW.SID.ir


www.SID.ir

Projection unit

’cco

[ 1CMM

+ /

10

[]

WWW.SID.ir


www.SID.ir

X (X-Y) -
§ Y X

€

(X-X) ()

CANON IXY DIGITAL 600 ()
CANON IXY DIGITAL 600
/
I ) /- mm
JPEG
X
( )
()
()
/ / /

WWW.SID.ir


www.SID.ir

[}



www.SID.ir

RGB

[]

S (1.8 309 Jae
wisai

\7

RGB - -

[]

WWW.SID.ir


www.SID.ir

WWW.SID.ir


www.SID.ir

Fardin,N.; Stephansson,O; jngl. “The scale dependence
of rock joint surface roughness”.Int Rock Mech.min sci
2001;38:659-669.

R. W. G. Hunt). “The Reproduction of Colour”.
Chichester UK: Wiley—IS&T Series in Imaging Science
and Technology. 6th ed ISBN 0-470-02425-9 ,2004.

Sharifzadeh M., Mitani, Y., Esaki, T., “Rock joint
surfaces measurement and analysis of aperture
distribution under different normal loading and
shear loading process using GIS”, Int J .Rock Mech
and Rock Eng;Barla G. ed. Vol.41, No2, Pp.299-
323, 2006.

Thomas,T. R.  “In Rough
Press,l.c)London, Pp95-97,1999.
Beraldin,J., Blais,F., Cournoyr,L., Rioux,M., Bernier,F.
& Harrison,N.. “PortableDigital 3D Imaging System
For Remote Site” IEEE-ISCAS98 ,1998.

Bergmann,D., Galanulis,K.& Winter,D. “Advanced 3D
Fringe Projection System” 1997.

Surface”  (Ed,

LJoint Roughness Coefficient
“Barton

® Digital Coordinate Measuring Machine
* Renishaw

® Needle-tip Profilometer

® Roller-tip Profilometer

" Interferometer

8 Spot

® Charge Coupled Device

19 photogrametry

1 Jesselle et al

12 Range Cameras

13 Optical triangulation systems
¥ |ight time delay system

5 Assembling

16 Red-Green-Blue

7 Pixel

18 Bitmap

19 Raster

[

[]

[]

[]

O SSEBY He Siw gl Sl (87 aalbeY
AYVA Gl ge ol Laml X & Kolke a8

.“u.a.ud..tq_a CJ‘:LLA.C o S.u.u Sellsa JJ.AA‘” QB‘QJMJLA
CJ‘JL.BL‘ u...as‘).mgi_}.s L;aJJLQ ‘mh‘)s Lfa;:.g.d 4.4;)3
oless LU, goludas” whug GleS uyl Gl
Fodn s BB Gl (ES el Sl G0 (SolKepana
s s S SOl wd) elia S b oL
AYAV 5aS ol

Indraratna,buddnima.Shear ~ behaviour ~ of  rock
joint. A.A.Balkema, 2000.
Grasselli,G  Wirth,J;Egger,R. “Quantitative three-

dimentional description of a rough surface and
parameter evalution with shearing” Int J .Rock Mech.
Sci, vol.39, pp:789-800, 2002.

[]



www.SID.ir

