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3D soil layer reconstruction of deep foundation
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Abstract: In the process of deep foundation pit construction, a small amount of borehole data is needed to
reconstruct the 3D model of the soil layer to obtain the distribution of soil information. This paper proposes
a method of soil layer reconstruction based on machine learning. First, a soil layer generation algorithm is
designed to enhance the data of the soil layer training data set. Then, the prediction model feature coding
method is designed according to the data structure of the borehole information. As the standard input of the
prediction model, the convolutional neural network model is built to extract the features of the soil layer
structure to form the soil layer prediction model. Subsequently, the prediction model is used to predict the
soil layer attributes of the discrete grid points in the predicted block to obtain soil layer data. Finally, the
Marching Cubes algorithm is used to generate closed isosurfaces for the soil layer data to form solid blocks
of the soil layer, thereby realizing the reconstruction of the three-dimensional soil layer. This model can

adapt to different layers and different types of strata, and has the preliminary conditions for practical
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engineering applications.
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Fig. 2 Schematic diagram of borehole data modeling
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Fig. 3 Soil layer generation algorithm flowchart
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Fig. 5 Feature data obtained from the encoding algorithm
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Table 2 Test accuracy of the model on the dataset

it FEA B IR 12
SNet5 30 000 0.90
SNet10 60 000 0.93

24 TERGEHFETRL

Do 28 5L 0 5% [m] (4 b 28 R AR R I TS B0 Ml . B — R R AR — A LB M s iR oo, X )2 808l w4k
(4 2o B2 AT A O 2 1) A 2 5 R AR AR 5 2 A BSCHE S (T AR 5 3) A (T L DX AR R A 2 S AR e, Horh
A S AH 1 K F Marching Cubes 8% , Marching Cubes & =2 B 85 37 H 3R IS 9 & s 5 v, B
FE A AR R R A TS AT AR I AR A [ A TSRS A A 75028 R ERR TS B E KT
BAE TSR A, e SO TR A T 55 (B T 22 A0, R id 2 07 5 1 SR 3R ToL A b A9 8 /N T 12 55 T Y
1B D5 SO A TS5 BT 2 N AR 10 17 SR I 38 ok e M 4 (SR A5 7 7 IR & ki B A8 it B Ja T —
RO = MIE LA iz s b i S e,

N5 S b (R ASE R AT DR AT 706 A 0 = 2 0 47 A 1) IR, AR 4l FH P B2 43E 7y 20 B Rl L, o R A A ) - B
HEAT =2 43 R o 3 2o 55 780 >f T A — A XK A5 AR 28 o o Al L SR T AT 2 5 o A ICRRAE BT, i A 3] IR 246 #5570
L BIRGR AR A AR A L RO 2200 T0L S50 L R )5 04T )2 R B8 mT Al Ak, BLR AR R IR AN 6 B, o
S TR U7 2R FHSCHR19 b Marching Cubes 53,

- 0 1 2
1 777 Yy 0 00 000"
,,,,,, 7 L (ISR AE S hr |
LA T ALA ] PR 3 4 3
| s e e o 0 2l22 2:2172]2
1 i i i L ol alstat sl
3,\ ) B L A PE NI i e e 6 7 8
i e e e oA T4T4T4T4TA4 Y /|
ATATAT4] 00 000 00 00 =

Marching CubesB IA A EEH A HTE

]
- e

I l“ (T 1
Ry AR

i
o s

Eoe TEHETHALTIEE

Fig. 6 Schematic diagram of soil layer data visualization
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Table 3 Effect of number of borehole choices on results
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Fig. 8 Effect of number of borehole choices on results
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Table 4 Effect of borehole selection method on model SNet5 on results
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T BT T 4 L 0.88 0.90 0.90 0.89
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Table 5 Effect of borehole selection method on model SNet10 on results
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