DOI:10.16285/j.rsm.2006.01.006

2006 41 A Rock and Soil Mechanics Jan. 2006

XEHS: 1000—7598—(2006) 01 —0029—06

HFrEGNERAE LT =3hE a4 LY A A

FAEEZE, NBEK, EBR xR

1. 116023 2. 100083

\

R R BEEOR N T T =8k LA IR, SRt 7 Popr AR Al A I T B nIH R =Hh &
SR ER 2, AT FAE R IR AR . BT I AN A L R, AT BTG BB N (KI5, 3 A SIS
PREFIFLL SR AR B R . SC P e T BRI R 25 K S AL el B AR 2200, 15 R TARER /N = SR v) EABOH ) 40 mm
JEAT IR BOEEAT AR R 00 5 DL B s 8 25 R

oG oHr; —akK, ZRIE; WRHA
PESHRS: TU22 SCERAR S : A

Application of digital image processing technique
to triaxial test in soil mechanics

SHAO Long-tan', SUN Yi-zhen', WANG Zhu-pin®, LIU Yong-lu'

(1.Stake Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023, China;
2. College of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100083, China )

Abstract: A new means with digital image processing technique for deformation measuring of soil specimen in triaxial test is
provided. Using this technique, the error of the deformation measurement, which occurs in traditional triaxial test, can be eliminated.
The local deformation of any part of the soil specimen can be measured at will. The coming into being and development of shear
bands of the specimen can also be determined. The influence of membrane penetration in the test can be analyzed quantitatively.
Meanwhile, the deformation process of the soil specimen can also be tracked and recorded. Comparison of the results by digital
image processing technique and by traditional method shows that the former is more accurate. It is indicated that for standard small
specimen, measuring the middle 40mm part’s deformation can get rid of the influence of the end on the deformation.
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Fig.1 Sketch of instrument for soil triaxial test
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Fig.2 Digital image processing system
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Fig.3 The refit of triaxial equipments
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Fig.4 Image processing measurement of the deformation
of soil specimen
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Table 2 Diameter measurement results of the columns

- R 0 W& B E
/mm  EGIEE/mm AR 2 mm AR 22107
1 35.988 35.986 8 -0.001 2 -0.033
2 39.116 39.1252 0.009 2 0.235
3 42.002 42.008 1 0.006 1 0.145
4 44.006 44.0103 0.004 3 0.098
5 46.000 46.005 4 0.005 4 0.117
6 49.997 50.005 1 0.008 1 0.162
7 48.040 48.030 6 -0.009 4 -0.196
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Table 3 Soil parameters of Duncan and Chang’s Model
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Fig5 Shear band failure of fly ash triaxial specimen
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Fig 6 Confirm the start and development of shear band
of triaxial specimen(single shear band)
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Fig7 Confirm the start and development of shear band
of triaxial specimen(multi shear bands)
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Fig.8 Membrane penetration in stated cell pressure
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