H54% 411 THRRXFEFFR (T FR) Vol. 54 No. 11
2024 4F 11 H Journal of Jilin University (Engineering and Technology Edition) Nov. 2024

$5 T 3D-DIC £ A M2 Ml £ Bt B A o] BiR
IR AR S AR I I & 7 1%

A ORRFIAE AT R RAE

(FaEMI k¥ £ RTHE¥R,HE 210037)

 E.RET —MET3D-DICEAMEZ N E K IE oy 7 & ok 520 & TR A oy R AR
54RER 2T ERXRARFROAEM - PEANEERMEAIARNERFHER S, E T 3D-
DICEASMBRUAR -4 AT AIHERHKGEGeoTriBDEABFNERERR _ £ R =
PRRTEEWNZENE B4 # T4 ZANKRN AN RERZRAFN X
b, ATEAGCR 2RRREBER . ETRENNEFTEFET —MERE B LG
TRFNEMB KRG, WHERR XA, A CHTREN 7 & AT LM R ARPNE 8 iE 2
H040% ;W L Fo LR HFH EMR KB EREZN, ZF EZE TN ELERER , 4T LHAMEE
2N ERMNE; R A TRABETEAXBRE , AT ETH - P WA EZFEERR
BEANRBEERER, AXEHOMNETEFEMT AEAER ARERV ST FHE
BB TEETERES 2 HFER MNETENDN, URERE -,

KEIR 52+ TH;3D-DICGERNE; 2R EH; EMRKE ;KRN E

RESES TULLL XHEkEREE A X EHE1671-5497(2024)11-3255-10
DOI:10. 13229/j. cnki. jdxbgxb. 20230018

Full-field deformation measurement on unconfined specimen

based on 3D-DIC and multi-camera photogrammetry

LI Lin,SHEN Ke-ren,HE Shi-yu, CHEN Zhen-wang
(College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: A new method is proposed to measure real-time full-field soil deformation of an unconfined
specimen by taking advantage of 3D-DIC technology and multi-camera photogrammetry. This
measurement is achieved based on texture on specimen surface and a multi—camera system. Generation of
2D point clouds is made first using 3D-DIC, photogrammetric analysis is then applied to extract the 3D
coordinates of each point in the 2D point clouds and follows by point cloud assembly, triangular mesh
generation, end cut, surface reconstruction, and volume and deformation calculation by homemade
software GeoTri3D. In order to verify the feasibility of the proposed method, unconfined tests were
performed on a standard—steel cylinder, sand, and silt specimen. The unconfined compression test results

on standard-steel cylinder verified that the proposed method is accurate in volume measurement and
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different—time and full-field deformation of sand and silt specimens could be captured based on the natural

or man—made texture on the specimen surface. In addition, for any area of interest on specimen surface, the

measurement resolution can be further increased. The proposed method enables total volume, full-field

deformation, and localized deformation measurement at a high resolution, overcomes the limitations

associated with the other methods such as low accuracy, resolution, and limited area of interest.

Key words: geotechnical engineering; 3D-DIC; photogrammetry; full-field deformation; unconfined

test; volume measurement
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Fig.1 Layout of marking points
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Fig. 7 3D reconstruction of soil and sand samples
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Fig. 12 Local deformation analysis results
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