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Research on Deformation Prediction of Adjacent Buildings Caused
by Deep Foundation Excavation
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Abstract: An improved support vector machine model is proposed to predict settlement to improve the
accuracy and speed of settlement prediction. The sparrow search algorithm was introduced to optimize the
penalty parameters and kernel function parameters of the support vector machine to improve its prediction
effect. Taking the foundation excavation of Shangshagou Station of Nanchang Metro Line 4 as an
example, the empirical analysis of the model was carried out. The improved support vector machine was
used to predict the settlement of surrounding buildings caused by foundation excavation excavation and
compared with the traditional support vector machine model. The MSE of the support vector machine
model improved by the sparrow search algorithm is reduced by 74%. The RMSE and the MAPE are
reduced by 49% and 27%, respectively, which verifies that the improved support vector machine has
better prediction accuracy and prediction speed. The generalization ability of the improved support vector
machine has been verified and proven to be excellent.
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Fig.1 Building inclination calculation
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Table 2 Monitoring item alert values
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Fig.2 Support vector machine model structure
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Fig.3 Settlement prediction value of building

25 TR (R RS B B AT LA a3 TG HE M RE
TEPRRZE B PPA X L8 b5 53 3l 2 5 77 1% 22 (mean
squared error, MSE) ¥ J5#R 1% 22 (root mean squared
error, RMSE ) LA K~ ¥ A0 XF i 25 48 XJ {H ( mean
absolute percentage error, MAPE) . iX 3 Hifg4x A i
I PRS2 55 92 B WL I AL =2 1) i 22 18 /N Atk T
AR bR, HARTHF , MSE, RMSE il MAPE (94K
(BN, R G TR 45 2R 5 S B 22 18] 14 i 22 B
ZIN, PRS0 A4 SR S A IR, SR T B R
BB ISR X SEOKS B2 IFAN 48 K, LT D9 %Rz AY 35

/L\\I‘:

3 >
12

1 N ~
MSE = — > (d, - d,)’ (5)
N 3
1Y~
RMSE]=A/(§Z(di—¢L)2 (6)
Ni:l
1 & ;{.—d.
MAPE = — S 7
13| &)

K. d, W FE TN LA TS d, 5 i 1%
ST T, N S TURE A 8

X SSA-SVM il A5 4 55 448 SVM. Tt il 5 724 7y
ST T VP AR AR TS, SR 2 FR, AR SR 2
LA FES I ARRAE 48 R LTS, SSA-SVM
BB AH A 4% 5 1 S 45 1) et AJLASE ) 7F T0000RS B I
AT RERT, FEHITRE (MSE) X —TFh 55
|, SSA-SVM HERIAH AL T SVM B EIREAR T 74% , 1%
— B YRR 26 ] SSA-SVM A5 1 7E T30 3 42 v =
A R 25D R /N RIFUINAE 55 52 bR (B 22 a] 1 22
SN, R, A3 5 R 2% (RMSE ) X —F6 4R
I, SSA-SVM FEAIL S T 49% MY BEAR, iX i — 20
BHE T SSA-SVM AR ALAE TN v P 1 g

*2 TIRETMAERIENIER

Table 2 Model evaluation index
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