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Abstract: Leakage is a significant safetyshazard for embankment dams, and accurate identification and localization of leakage
inlets are crucial for reducing dam®risks, Using simulated tracer distribution and transport data of leakage inlets, we trained a
Transformer model to detesmineroptimal parameter conditions and evaluate its predictive performance. The model's reliability
was further verified throughindoeor experiments. The study found that: (1) when the number of iterations reaches 600, the relative
error in the predictedrmaximum flow velocity is minimized, and the coordinates of the predicted maximum flow velocity are
closest to those of the actual leakage inlet. Under this condition, when the data collection time is 50 seconds, the relative deviation
in the predicted maximum flow velocity is also minimized, resulting in the best prediction. (2) With the optimal number of
iterations and data collection time, the model achieves more than 95% prediction accuracy. The predicted values for leakage inlet
size and flow rate are close to the actual values, with low relative errors in flow rate and location predictions. The relative error
in location prediction is less than 5%. (3) Data from conductivity tests were converted into tracer concentrations and input into

the model to predict flow velocity distribution. The model

accurately locates the leakage inlet, with average relative errors in BEEME: FEKANRAEEHE LSH (52379097) 5 BRI FLAIL
EREFRIEMEE I H (JDLHPYJD2021004) 5 K A7 AAH 5 B H

redicting flow velocity and inlet coordinates below 10%,
P 9 y 0 KREERSEH (CSTB2022TIAD-GPX0045) ; R ATk ARG &

confirming the model’s validity and accuracy in locating leakage T H (CQSLK - 2024005) ;5 # f¢ i i + J5 B 2 3 & 5
inlets. These findings lay the theoretical foundation and provide (CSTB2023NSCQ-BHX0223)
Wk EEA:

technical support for the accurate identification of leakage inlets
) *EIEMEE (E-mail: 17832096350@163.com)
in embankment dams.
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Fig. 1 Transformer complete network architecture diagram
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Table 1 Maximum values of wall flow velocity predicted by

Transformer model for different number of iterations

ERRE EE(mis) AR R
YA 0.4725 (0.300, 0.300)
50 X 0.3786 (0.286, 0.282)
100 & 0.4623 (0.284, 0.289)
200 % 0.4237 (0.290, 0.300)
400 % 0.4593 (0.295, 0.298)
600 % 0.4708 (0.301, 0.302)
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Fig. 3 Variation of Ry with\the number of iterations
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Table 2 Maximum values and coordinates of wall flow velocity

predicted by the model for different data collection durations

RERK  HEE(m/s) L AR B

HYHE 0.4725 (0.300, 0.300)
30s 0.3983 (0.291, 0.286)
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50s 0.4708 (0.295, 0.308)
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Table 3 Components of cement and industrial residues
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Table 4 Maximum values of wall flow velocity predicted by

Transformer model at different distances
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HIHUE 11 7.58 €0.30; 0.30)

15 cm 23.14 25.06 (0,26, 0.34)

20 cm 19.87 1441 €0.33, 0.32)

25 cm 17.12 8.28 (0.35, 0.36)
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Table 5 Prediction performance’ of DNN and XGBoost network

models
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Fig. 13 Flow velocity prediction under optimal conditions using
DNN model and XGBoost model
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