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Experimental study on load measurement of flexural torsional

composite beams

WANG Yong, FU Jiahao, TIAN Yongwei, SONG Hao, QI Heyang, Ni Tiangi
(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: The strain method is one of the commonly used methods for load measurement of metal structures. The ac-
curacy and linear correlation of the data measured using the strain method under the individual effect such as bending mo-
ment, shear force, and torque are very good. In reality, the structural stress situation is complex and structures are often
subjected to coupling effects of bending moment, shear force, and torque. Therefore, the linear correlation between the
data measured by the strain method and the multiple linear regression equation generated by the input load value needs
further verification. A typical flexural-torsional beam structure is designed. Under the coupling effect of bending moment
and torque, the strain method is used to measure the load. The accuracy of the measurement data is good, and the linear
correlation of the multiple linear regression equations generated by multiple variables such as input load value, bending
moment and torque is strong.
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Fig.1 Schematic diagram of test principle
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Fig.2 Flexural torsional composite beam
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composite beam structure



- 114 - E. WX ERE

2023 55 43 % % 2

AN, BRI, AT R,
AR AT E DA R, TR A B R R
I R b, SRR AR R A I ) 2P A T

L1 RS T N B 4 s ¥ B R A L s W |
002 7 SRR R A A T 25 A D v 4 25
FEAEFIHHREAE

21 (U+)

H(A-)
R1 R2

Z(U-)
R4 R3

£R(A+)

K4 o i
Fig.4 Wheatstone bridge

1.3 HEXRERS

WE s s, B R R 40 3 2l 5o R AR
UL BEG. mES . BiCARKEAR. A
TR UE AT R R Y LA E R AT SR, SR E
WAL AT )z A A KAM=-500 204 % 5 &
Gt , FHR KT FE b A2 B B9 2 A AN R PR A A
WSk xEERER G, K i
HhR] S AR R S AR A e, Ty (o R ]
R R A

SmartV8FE 7
wE L (AEARE l
3 PREL oS N .
IR [ 28V, 5A) " (KAMS00) [z BIEH

&) T O
BAE

238 Fy
K5 BllERERS

Fig.5 Data acquisition system
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Tab. 1  Average value of 2 000 N test data
JIE/N M, M, M, T, T, T,

0 0 0 0 0 0 0
400 1582 786 32 =706 =709 =707
800 3178 1579 37 -1435 -1438 -1436
1200 4771 2376 43 -2154 -2159 -2157
1600 6337 3155 51 -2872 -2875 -2873
2000 7929 3943 59 3605 -3608 -3606
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Tab.2  Average value of 3 000 N test data
SfEN M, M, M, T, T, T,
0 0 0 0 0 0 0

500 1925 959 85 -864 -863 -863

1000 3885 1933 99 -1764 -1760 -1762
1500 5903 2935 112 -2681 -2669 -2675
2000 7854 3902 135 -3580 -3563 -3571
2500 9900 4907 153 4477 -4464 -4471
3000 12054 5909 180 -5358 -5365 -5361
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Tab.4 Correlation coefficient between section 1 and

section 2 in 3 000N test

SR Y44 PRUER 2 R’ ZHL RE FRUER 22 R’
k, 0.626 93 0.389 846 k, -0.446 16 0.286 923
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Tab.5 Linear correlation coefficient of different sections
HAEE BRI 1A 2 B 1A 3 Wi 2 g 3 BRI 1 AN 2 A 3
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