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Abstract

Recently, there has been a growing demand for underground space, leading to the utilization of earth
retaining walls for deep excavations. Earth retaining walls are structures that are susceptible to dis-
placement, and their measurement and management are carried out in accordance with the standards
established by the Ministry of Land, Infrastructure, and Transport. However, managing displacement
through measurement can be considered similar to post-processing. Therefore, in this study, we not
only predicted the horizontal displacement of a retaining wall with ground anchors installed using
machine learning, but also analyzed the impact of the prediction model based on data scaling and data
splitting methods while learning measurement data using machine learning. Custom splitting was the
most suitable method for learning and outputting measurement data. Data scaling demonstrated
excellent performance, with an error within 1 and an R-squared value of 0.77 when the anchor tensile
force and water pressure were standardized. Additionally, it predicted a negative displacement com-
pared to a model that without scaling.
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Fig. 1. Data learning process.
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Table 2. Types of variables configured in the prediction model

Type Variable Unit Note
Dependent variable Displacement mm -
Elapsed time Day .
Measure condition
Depth m
Anchor tensile force Ton Structural character
Water level m
Independent variable Water pressure t/m’
Earth pressure t/m’ -
) 5 Ground condition
Cohesion t/m
Inner friction angle Deg (°)

Unit weight t/m’
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Table 3. Basic statistical analysis for each variable

Variables Count Mean Standard deviation Minimum Median Maximum
Displacement 6.701 7.83 -4.94 3.69 62.14
Elapsed time 92.67 83.22 0 64 357
Depth 6.04 3.97 0.5 5.5 24
Anchor tensile force 14.29 427 7.04 13.97 25.37
Water level -8.57 2.81 -13.25 -8.57 =23
Water pressure 12479 0.79 1.94 0 0 14.38
Earth pressure 5.18 6.91 0.19 2.28 20
Cohesion 1.07 0.99 0 1 3
Inner friction angle 30.24 4.07 24 32 35
Unit weight 1.94 0.18 1.8 1.9 2.4
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Fig. 2. Total site prediction results by random number seed splitting.
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Fig. 3. Total site prediction results by random splitting.

O
JE |

rulm
L o
i)d

RpgA) 717 B2 Ao ERERE A8 A7 A slol Bl w0 2 Al dlolelel 28 W 1A
sfobet ) st £x90] ik, A} A4 Hake B4t mele) A7) Fig 49} 0] 94 Zolo g2] H9IE dlZala

o0, Z AT} FitksiA allAlElo] A TolE] ] BAAJsHe Ao et



HIO|E] AF| U at 2 WA M2 ISR Fh 2A - T2k2E W7{7H HAE F20| HA| the - 645

Actual vs. Predicted Displacement

25

—8— Actual Displacement
-#~- Predicted Displacement

20

15

Depth

10

5 o e P = 36
e

20 30 50 60
Displacement

Fig. 4. Total site prediction results by custom splitting.
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Table 4. Total site model evaluation results according to splitting type

Evaluation
Model type MSE MAE R-Squared
Random seed 12.3272 1.8214 0.8079
Random 10.6084 1.7060 0.8190
Custom 127.682 7.7073 -1.0454
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Table 5. Single site model evaluation results according to splitting type

Evaluation

Model type MSE MAE R-Squared
Random seed 11.7118 1.3966 0.8449
Random 10.6511 1.4714 0.8268
Custom 1.0853 0.8439 0.7734
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Table 6. Single site model evaluation results by data preprocessing

Evaluation
Model type MSE MAE R-Squared
Without scaling 1.0853 0.8439 0.7734
Anchor tensile force standardization 1.2220 0.9185 0.7449
Anchor tensile force normalization 2.3022 1.2319 0.5194
Water pressure standardization 1.0950 0.8301 0.7714
Water pressure normalization 1.0972 0.8611 0.7709
Both variables standardization 1.2742 0.9372 0.7340
Both variables normalization 22774 1.2131 0.5245
Anchor tensile force standardization & Water pressure normalization 3.0001 1.4198 0.3735

Anchor tensile force normalization & Water pressure standardization 2.5228 1.3053 0.4733
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Fig. 16. Anchor tensile force normalization & Water pressure standardization.
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