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Applications of the digital photogrammetry in the studies

on shear behavior of concrete beams
QU Zhe, LU Xinzheng, YE Lieping, CHEN Jin
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The incapability in obtaining the deformed specimens’ global displacement and strain fields of current

measuring methods, such as linear variable differential transformer (LVDT) or strain gauges has become an obstacle

to understand the complicated behaviors of concrete beams subjected in shear. Digital photogrammetry is able to

capture the global displacement and strain fields in shear span regions of concrete beams, which give substantial

experimental results for understanding the concrete behaviors. By introducing a simple projection method and

developing efficient algorithms to recognizing digital images, practical digital photogrammetric technique for

in-plane measurement is developed. This technique is applied to a series of shear tests of concrete beams with the

assistance of in-house software package for post-processing. Preliminary results are obtained.

Keywords: digital photogrammetry; concrete beam; displacement field; shear behavior

1 85"

1 20 20 H - LUK, BIFFEN G40 17 v et -4
PERISZBIAT M REAT T KRR E R, (%
GRS e Il AN R LY A e 25 R T B sz 2000

fEEE AT M (1983—), F, BRVGXP N, LA
Yis HER:

o, BRI, TR RIBTEE X B 42
SR A R A I RN AR gy, AR ARG BRI T A
—y PELAS TR AR R 25 AT R LB RN
WFFE. S B R, o] LU AR Rl T BL,
TR e )R . el AN AL Y, JEHAE
RAZTERIANER K P AN ke PRI —F0R
AU O BAT AR S T BUAT kb e, UL )
SR A2 D) IRES IR B L1 ) AT A P



ALE I 2E 4R, Journal of Building Structures, 27(Sup. 2), 2006: 936-939

111 ] S R TR
TULNEHARN 19 LR IRk R 4, &
Do TR TR A R B DN
BLIEPESTy . RIZRIUH A AARR, 145 AR Fr AR AR 1L Jat
PP EA bR . R B R AR T AT i
D 2L BGE BRI, AT E R TSR
M A8 o Bt SRS AL AE B Pl R T A, X
—BORISA KN AR T, FE IR R 4
ARHFEHARE, I CHFAHE IR o SR T RS
JEAE . R, R TS AHE) T 1Y
Bt ASCRAIFSE®H T MRLlssg g, =
U S 1E PR P AL B U DA v SRR 7 212
PRICREIRE, It 7 AH N 0 R i A B > AR
N THHG 0 AR JERAZ RN 41k
B RIPUNRRHI T, BT TP R .

2 A AR AR ERER

AE T AR AARR BRI, A SCR AR AR
it — SR 5 P G R 5 i DA B AT PG AR i) ) e

JEo bR AEELE L (0 1, R IR E
LINGHFAL, BRI E bR S RO A R AR . (H

SRR AH A EG H (Fh 2R 2 BOR A7 fE — Le g s
CanBEl 1b), 34N TR e AL M . — il 2k
PRIV 7 (U Sobel B755) KEJEA R, (HfRj R
. Zernike IEAZ AT VAT — R BUL L0 % 47
BEIE, B EREE R, B MTEg ARk,
A DALE TR S RURS FE Lk 21oF 0,

(a) PRAERRAG A (o) SEBRIE B A [FIhRs
SRR IV SES
Fig. 1 Pattern of mark point

ASCRATNT BRSSO S R . X T
A H&INY%, HERH Sobel H AR E
BB, LG EER. RN ITAUEEERENT
Zernike IEATHESH T, W@ UG IIWARRALE . i
/N IS L — PRI AR R FL b B

AR, FENZELILG LR AR,
PR R EEIAGI RS, SR A A B
B s A B AR AR

3 SPEYEAASR ST

20 S ) = ESEY N B B BV A 5 Tm) A HL AR
PRITIEXS 0 B AP A MF A IR I 2R, A
PRAFEAD L S 26, AL ) — 4l &,
AR A ASCEER P eI, RIS
BRI2] 7P RIE AT VAR S R AR KR, 583 T
BEME AR, SR WIE 2 Pros i ik, /e
(RS VL L R NP g VAN e oV SR ]
PO bR AR A o P e 2 AR B A
DUASAH L A B AN AR A, T R AT A 7
PR AR T o KR R T SCVRAN R
FENE VI NS Ak G e A M B AN
s AR E A AR a5 JBE (A2 AS o ik Bl R v
JITAT P2 R s 28 ST T A o SR W
TR P I AL 5 7 R BE 8 Tl o P T P 5K

Bl 2 OB A e M A

Fig. 2 Configuration of control points and measuring point
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obtained by photogrammetry and the crack patterns
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Table 1 Displacement errors by photogrammetry

P h=200mm h=400mm h=600mm
I BEREKSE (mm) 0.22 0.38 0.56
N IRZE (mm) 0.29 0.46 0.57
J7#% (mm) 0.03 0.04 0.09
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