5 42 2558 43 B % w kTR E iRk Vol.42 No.4
20224F8 A Journal of Disaster Prevention and Mitigation Engineering Aug. 2022

DOT:10.13409/j.cnki.jdpme.20210126004

BN AERERERIRE T AR
BOR, ARE AEM

(1. AR B LR B ARG SGEERE, A TN 5106415 2. T A2 TR RE & AR By A7 FRZ |l L Wi 773 315153)

WE: TEAARBELEMEZORABRZ - EEZBA S E, BN BT MERE T AB L, RE L LM
YEBRE TENTEABMN T, ATHTEAELREGEESFRAEAAFET EFHRRB, A, RETHAR
BEIREVNELERIHFETE A X T T E, FRBLZEMmBEERBALE L EEETELNT LAY
VEHAFERB, B, ELT ZSRRAHR, 5T RERGZHEABNRBR T T E DY GRGY R, H
BT RPRERAHERTEBEMNRRR T HR R TRERESSFATR FEARMEAARELRKEL T A6 X
A RBTRRAFALH TENEBREANKZTEAKFORERGSGEEN 5 £, %5, ERITHRE L
THEZRE, EXFETIATEAEEFRIA, LI L TRIRENRBRIFHFTELE  HETH LA ELT T
HRABEOMELRT AR, B ETATHREOTEAG R TZTEATER, FRAEA, ZHTOFTEAIDE AN Y.
BARPES ALRELTELOY 0 FEXBERTE, ZMEZHTAEEM,

SCEER: BN W s A R ORL s AT N Y bR i

hES%ES: TU3T5.3 XHERFRIAED: A X EHS: 1672-2132(2022)04-0844-06

A Calibration Method of Shear Stress Piezoelectric Smart Aggregate
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Abstract: Shear failure is one of the main failure modes for concrete structures under seismic load.
Shear failure damage is usually severe and is hard to completely avoid through structural design mea-
sures. At present, there is a lack of direct and reliable shear stress monitoring methods. The piezoelec-
tric smart aggregate (SA for abbreviation) for shear stress monitoring lacks an appropriate calibration
method. Therefore, a stress field calibration technique is proposed by using SA sensors in a three-
point loading concrete deep beam. Firstly, the effect of cross-section height and monitoring area size
on the uniformity of the stress field is analyzed through finite element analysis, and the dimension of
the deep beam and the monitored area are determined. Secondly, the relationship between the rein-
forcement and the cracking load of the deep beam as well as the correlation between the related shear
stress and compression strain is studied. A reasonable reinforcement layout of the deep beam is pro-

posed to assure no crack occurs at the beam bottom at a higher shear stress level. At last, the shear
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stress calibration test is carried out on the designed concrete deep beam with a total of 16 SAs. The

shear strain of the monitored area is obtained through the strain rosette. The probability statistical pa-

rameters of the shear stress sensitivity of SA are determined and the reliability of the shear stress field

design method for SA calibration is verified. The results show that the designed shear stress field is

not affected by concrete cracking with uniform and relatively high shear stress. The calibration test re-

sults are reliable, and the sensitivity coefficient can be applied directly.

Keywords: shear stress monitoring ; smart aggregate; uniform shear stress field; calibration
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Fig.1 Shear stress smart aggregate
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Fig.2 Shear stress contour of beam with a height of 900 mm
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Fig.5 The parameters of the monitored concrete area under

different reinforcement ratio
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