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Optimization of Mass Concrete Monitoring Using a Genetic Algorithm — Based Neural Network
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Abstract: In order to study the optimal location of temperature and stress monitoring of mass concrete under the circumstance of
limited number of sensors, the temperature and stress values of measuring points were obtained by finite element simulation to
build a database, and the high fit of neural network and the optimization characteristics of genetic algorithm were used to fit the
temperature field and stress field of mass concrete and optimize the location of sensors. The results show that the RMSE between
the predicted and measured values of each node decreases from 5. 21 to 3. 56, and the coefficient of determination increases from
0.71 t0 0.91, and the optimization effect is remarkable. Through optimization, the condition monitoring requirements of mass
concrete can be realized under the limited number of sensors, and the specific applicability is better.
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Table 1 Material property
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Fig.1 Adiabatic temperature rise curve of concrete
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Fig.2 Schematic diagram of the temperature
field model of mass concrete
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Fig.3 The overall flow of optimizing sensor layout by
neural network based on genetic algorithm
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Fig. 4 Neural network model diagram
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Fig.5 Comparison diagram of measured and predicted values

fitted by neural network and genetic algorithm
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Table 2 Neural network fitting RMSE before optimization
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1-5 4.31 7.15 6.62 3.57 4.93
6-10 4.78 4.30 3.94 4.44 8.00
11-15 4.71 6.79 5.42 4.70 3.80
16 -20 5.83 5.54 4.33 6.05 4.29
21-25 5.71 4.31 5.90 5.25 5.29
26-30 4.65 7.52 3.46 5.35 5.47
SR 5.21
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Table 3 Genetic algorithm to optimize the RMSE

4151 BIiigze/C

1-5 2.78 3.86 4.62 2.86 3.28
6-10 3.61 4.73 3.05 4.31 2.78
11-15 3.40 3.18 3.30 3.98 3.87
16 -20 3.94 3.81 2.86 3.28 3.42
21-25 4.73 3.05 4.31 2.78 3.40
26 -30 3.18 3.30 3.98 3.87 3.15
A 3.56

S SRS B D i 8 I 24 400 Rt A TR A
A IRCR, RAIEE RECR WPO, 05 2280
TCRILA RO Gy, e B 7 AR 22 B {EDR
FaiE AR (X8), TR MR AR [l J7 T Kk
VIR R, AR ST

AR M2 90 2% 4004 A o R A R = 0. 71, A%
BRAE A i E R ECR =0.91, BEMET Tk
AL HERPE IR SE T, (Hab A 2t — B 3T =
][RIl LA 00 o 8 PR 0 0 Xt 42 ) 2% L
AR, i 38 1L 3k BE % Lt S 845 ROR Bt
UFIEAL, T EAR AR B A AR R DL T, B
B AR o

TENREA B A B o B, Ik i 2 I 45 3
I RA BRI ZS 18], B 5 kIR 22 i i
MR RE S 1 B AR 2 R, (H2 5 B A
A 3R A A FRUROR R B O R4k [ AL SR A
A LGE A s e o, MR RHIE TR

w0

it

PR T — bt X AR FR IR B 3 R 8 W
TR T, BEAE L6 1 28 R0 25 400 A S Al b vk A
HATIAL, A EMENELERE T, B g 4%
Xt R ARIRIE I 5. 21 Y/ NE 3,56, X R G E AR
BORP N 0.71 T4 % 0.91, AR E, UER %
JrEA AT,

PP Ok B SR TR R AL, B Ak
P, REAL I 15 B e AR W I S B AR, 2
TR mE/N, fesH, & T, HEA
B Y TE B AR, 25 % AT A AT AL,
0 3 A A [ o) 0 ) A A TP S i e B 22 55 e )
DU oA i R TR AR TR B8 - Bl R Rl A W I 45T, L
A B E3E FTE

[10]

[11]

[12]

[13]

[14]

[15]

z X o

i te, FnifE, PRI, RUATRIREE LK b R B2 37 B A
UM [J]. BHORGE R, 2020, 34 (5): 100 -104.
A, Mg, REMRTE, 5. RMBURBEL PRGSO R AR
BER AR A AR ()], IREE L SKURH M, 2024, (12):
110-114, 120.

=0, KAEBUREE LR e 3 5 8UH 404 By idk [D].
R #LTolR%:, 2015S.

BIssk, THEM. FETVRAKAE MR BUR BE S RAT BROC 0
HOMT [T]. AR ReAd, 2024, 21 (2): 77 -84
WL, MR, EEZE, S FET IR R TR EE LA AT
MR BE RS BE A E T (V] R LR R4, 2025, 47
(2): 231-236.

K. e L B 5 123 19 IR FRURE 5 0 TR 4% 2 B0 43 A
[J]. Wik FIRHE, 2024, 52 (4):. 78 -82.

EVSUKOFF A G, FAIRBAIRN EM, FARIA E F, etal. Modeling
adiabatic temperature rise during concrete hydration: A data mining
approach [J]. Computers & structures, 2006, 84 (31):. 2351 -
2362.

LIUD W, ZHANG W M, TANG Y, et al. Prediction of hydration
heat of mass concrete based on the SVR model [J]. Ieee Access,
2021, 9. 62935 -62945.

HONG Y X, LINJ, CHEN W. Simulation of thermal field in mass
concrete structures with cooling pipes by the localized radial basis
function collocation method [ J]. International Journal of Heat and
Mass Transfer, 2019, 129. 449 -459.

LIUHJ, YANGS, HEYT, et. Predictive control using a hybrid
data — based artificial neural network model: a case study on the
Structure &

Life -

construction of massive concrete structures [ J ].
Infrastructure  Engineering:
Cycle Design & Performance, 2022, 19 (10): 1-16.

Bobtie, NERE, WH, % EeRre S REmTI s
o0 28 T 36 (TR BE T K AR PR BE TR [T]. VR @R R4
R CARBIER) , 2025, 57 (2): 167-173, 316.

BNsE, k&, JEM, 4. T PINN RIREE L # =S HUR
Ik [J]. AKFDKRHL R, 2025, 45 (2): 90-97, 105.
PN, DRAERE, WREEIE, A BT SN B AR BEAR T Y i el
JEAR TR BE - I AR AT [J]. AKGEHE T, 2024, 45 (5):
723 -731.

JARAS, B, TR, . FETHEPLARME IR EE L bE SR
CARR R A IR BB [J]. K aERE, 2024, 42 (9):
84 -87.

KAATE. RMBUREE LR BN SR B Ed) (M1, dext:
g 7 A, 1999.

Maintenance, Management,

(F#% 144 1)



144

BHBEIRZE 5 F

39 &

TR ATAT Y

G B I T ) G SRR RS T A2 I B A
BT R “IEHIE" THZ AR STIR BE
SRS S RE A A R B R A M R A s B
BB TR = G Bk e imin . Rk #IE
Tt T2, nf A2 4 BRS¢ 1088 5% IE 1
N Ji S B TE R i 1B E B

BT BB R 5 Al B R A Y 29 T2 16
A, SRR TR A MR AS R R B G R
A B T AR R AT e 22 PR aE R

Z % X #t

(L] JEW, ARERE, frdE, 2 ORG i E X D T 5
ZtS sk (1], BUUBESOR, 2020, 57 (4): 12-19.

(2] ZFEGE REBYEE L XBER THRE (1], hfed
%, 2018 (4): 118-119.

[3] #A5iT. BRBRE S THA [T].
24 -26, 55.

(4] sKEHE, SRR, FElmds. B2k S MO 3 TSRk
[J]. RusdipH, 2008 (4): 54-56.

WEiE B, 2004 (4):

(b5 139 W)

[16] whal%, BUHMS, 2. JET BP B M2 p bR €K K
dYURIREE IR (1], &L, 2022 (9): 78-81.
EWEH], 2230, BRED, 4. ZET YRR Z M2 i
T RBEE [T BBEKEER AN, 2023, 37 (5). 27-32.
R, A, BIEE, & TR LI BP Ma M
KA ERIIR BE LR [T]. RBEL, 2024 (5): 48 -

[17]

[18]

[10]

[11]

[12]

[13]

[14]

[20]

MF5 2. Ak XTI 25 B 8 e R I Sk 1 kR it T 0% B R
[J]. sz TR SHA, 2007 (3): 54-57.

FRHORE, FAHTY. %R T A I OE 2R A T 6 B R
[J]. BRERAEDTT, 2006 (8): 58-60.

REIE, XEMS, FWRE, S R I R T
A [T]. (RIBESEA, 2022, 44 (11): 152-156.

TR W RIREIOCEEAR [J]. @sibiil, 2022,
43 (11); 11-15.

WA, TR, WIABC IE IRk 7R KR it AR
[J]. ZEKA%KH, 2022, 38 (10): 140 -143.
TR BRI I TGRS d (U]
2022 (12): 54-55.

VLR AR il KU IR T R s (U],
HIRME, 2022, 18 (2): 124-129.

TEDE. o L R R T8 X i T AR ()]
PS5, 2022 (6): 158 -161.

IR, Sem, 24, 4. BRSO TR T
WM EE [J]. #kEithge, 2022, 48 (3): 10-16, 25.
PR LR A K AR TR 1E it TR AR A5 [T,
PO AR, 2022 (2): 143 - 147.

Zaff. R R IR T R bk [T,
(4): 476 -478.

BBIRIE N

e 2]

283 19 R

T

B i, 2008

51, 56.

NAJAFI Z, AHANGARI K. The prediction of concrete temperature
during curing using regression and artificial neural network [J].
Journal of Engineering, 2013 946829.

VFBLSC. BET LS LAl BP 22 9 2% i R AL T 3 1 1 A0 TP
B L1, BYRORZEG A, 2021, 35 (5): 6-11.



