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Fig. 1 Unloaded state diagram
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Fig. 2 Load state diagram

AL, AR m (6) SR o Bk R GXTESE
PR Al e — Al .

m () =F'c (2
2, kA H B F R )R R AL SR B 5
PR,
$om o) fLA M 3Rk, 155
M =XB, + ks (3)

FARA B, =p, (H + M) . H 2 H 115
B 15
Bl :/lo(/loBo +XB() +k/‘7)

=+ Xu)B, + pk's €]
é\k:1+xﬂ() *ub:/l()k/ 7}”\”3
B, =kB, + bo (5)

AR B, o5 B, B REL I %
JE R 1 R T LS R
bo
&:@+Eﬂm
=(k, +0b,0))B, (6)

S, k= k5 BB SRR T R G 1 9% 8 T
mww{?%smﬁm%mgﬁo

4 TERPIREE L ST A O

A ST AR H A4 B 2 B AL T R OE RE IV H 2
A5 A Fify ke 25 - 45 Al TN g A A 0 A R B R

3 Sk A T RN e R 5 B A N T RS AR A G R
SBT3 7K 0 A IR E T AL . B AS
TS R 5 AR DU A S A A B

TSR R 0 A9 A TR R 2 R i LA S
A B CRLEE R R R D b RS M QR BE 1 5
FE SRS A D B BT S8 i E S R 45 R 5 4
—H L E I S, RO I RE T R
o T R Al R AR 1) A N I A e R R R
T A R IR AL IR AN B ) L Xt 7 o B AT A AR
R 7 R T T 3 5 W A ) i i R N R T A A
ERIEWEAE . 2P BRE T BR 45 22 5 5 S G
Rl 22 L R 5 S0 1 o BT b g — I 225 Jk i

R A3 Gom gy =Xk 2 23K 4 it e
REAPLTR N, Sy 8 # . 3k & % B & A - W
EIEE RSN J1 L 0. TkN 2L 25 50 i 10 . TE R 4%
TN [ 20 R A 78 IR A% T 2 [ 91 114 0 J2% 07 54 85 0
it o 7T RN R B R AR R (AB) BB G R
AP 3 AR 0 A A e IR T SR I B ) R R 1 e
o7 A o AR L 5 S5 Bl 1 ) AR A A SRR X ]

V275 55 K A6 Tt 0 A 0 3k B v i G R N 5 3
AR AL 5 15 T 45 F B 2 AF AR B TR RS R
PR TR T 8 A R AT X Bl . R B — A E Y b
TR FIAE i A5 78 53X A B F1 K . S % 45 1Y g
TR 5 5 1 0 4 R 1 UL R AT Y R U N
JE MIVC L



50

IEMHEEN

Engineering Materials and Structures

E E 2NN e TR A MR ) (1 VA = R i
T2 45K 5 i 0 45 A 16 50 790 A B AR R 1 L
TR o L R 58 52 %) 78 A 45 40 05 P 194 I T IR 2
WEUIAOG DR AT RUIA S 3 A SNz g el 2t 145 0
SER R BN T B RN .l DA BB FRAT AT LA
FHBE 5 B9 /N R o BURE g 9 DR /0N o 552 B 15 0 45
o SN 3 7K S B

5 SZIBMR

5.1 SEEdR

R EAEWME 3 iR, EEAEUT
W 4L ARG 3 e A %% B CR ) N35 g 4, 8 i
201 1170 ~1220mT) | £k Pk 28 /R AL I 4% (R 8% 3

0. 1mT) JE 1 f& &8 (Rt FE 0~ 500kN) W JE T )T
T 5 R AR AN S Z2 Ty R i A N A UK R 4 . i
e IR F 4 150mm X 150mm X 300mm ff) C40 44
AR B K O MR B, 9 A T R U2 L] @12 @
150mm, % EEE 25mm.

T 56 7 Ah 3 B B SR FH v R R AT B ML X B 3
T AT V3 A AL B B PR RS B Ra<<3. 2pm., FETR
H5E b % A BN AR AR R A O o R A R i 2
FERGES [ R o R T o A B v AR 60 B 5 A 1Y
IR 22, B R A% IR oR AR 2 i X e 2% O 5L
o R R A SRR R SR BE - R W 5120, 5mm
F8) P 2 ] L, R R S O T B S0 S e W 22 2 R 2%
B R AE R 505K H ) 2 fioh B, o O T L R AR Rl
TN 5 B = 2 M 1) SR S B TR 25 <1 s,

| 107cm |
I |
? cm 30cm | 20cm | 19cm \5 M 18cm _, 10cm,
1 1 ~l -1 [ |
FE4 71 <3 > 471
FE ) kS

R s A B
A A

AR

TJTTi
HOTFRAER

B3 XRHEHE

Fig. 3 Experimental layout diagram
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Fig. 4 Experimental data on cyclic

loading of reinforced concrete
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Fig. 5 Error analysis of cyclic loading

of reinforced concrete
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Research on Stress State Detection Method of Reinforced
Concrete Based on Magnetic Induction Chain

ZHANG Zhijian,ZHANG Benniu"

(School of Civil Engineering,Chongqing Jiaotong University,Chongqing 400074 ,China)

Abstract: The stress state of reinforced concrete structures is a core indicator for evaluating their safety per-
formance and health status. Traditional stress detection methods have limitations, such as being able to
measure only relative stress,being difficult to detect deep inside materials,or being unable to directly meas-
ure the prestress of in-service structures. In view of the deficiencies of the existing technology, this paper
proposes a new method for detecting the stress state of reinforced concrete based on magnetic induction
chain. This method uses an external magnetic field device and Hall sensors on the concrete surface to pene-
trate and magnetize the internal steel bars using magnetic fields, forming a magnetic induction
chain. Combined with remote magnetic field measurement technology,it monitors magnetic field changes to
achieve real-time,non-destructive detection of the stress state of the steel bars. By establishing a mathe-
matical model of the force-magnetic coupling relationship,the correlation between changes in magnetic in-
duction intensity and stress is analyzed, allowing for quantitative assessment of the structural stress
state. Furthermore, the prestress level in the in-service structure can be indirectly deduced by comparing
the magnetic induction intensity between the experimental structure and the structure to be tested using a
calibration method. The research results show that this method has the advantages of high sensitivity,
strong reliability,and easy digital output,and can effectively overcome the material dispersion problem of
traditional methods,visually display the changes of steel bars under different stress states,and provide a
new approach for real-time and accurate structural detection.

Keywords: Magnetic induction chain; reinforced concrete; stress state detection; prestress; force magnetic
coupling ;non-destructive testing
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