Geomatics Science and Technology WI%F}#HiR, 2021, 9(3), 75-81 Hans X
Published Online July 2021 in Hans. http://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2021.93009

ETraFEFIARMARE R 44 32 457 b
M 53

W OW, T, KRE, V& N A H 4

r ] 5 AR PO 2 R A G, BRPY P
Email: 670584979@qg.com

Weks Hi: 202145 H17H; A HEM: 20214F6 H24H; KA H: 20214F7H1H

HE

EREBTHHET, RERFAWHERES . AT RERAVMNEEFERSGNBAMN L2, RE
HEXBFWHAT RN AZ RN . ASCRAR RFFI 34k, R R 2S5 8 15300 FESm g2
ARMAREERY, SERR3BHITTREHAT I, BT ELMEHTR, MERMR EE, HARTITRAEE
. BOREF

K"
VISR, BEFF] 2T, ARMAKEEL

Study on Building Settlement Prediction
Based on Time Series ARMA Model

Yuan Tian, Ke Yang, Xiaoxing Zhang, Shaolei Kou, Ji Liu, Wei Yang

Xi’an Mineral Resources Survey Center of CGS, Xi’an Shaanxi
Email: 670584979@qg.com

Received: May 17th, 2021; accepted: Jun. 24th, 2021; published: Jul. 1“, 2021

Abstract

In the process of urbanization in China, there are more and more high-rise buildings. In order to
ensure the normal service life of buildings and the safety of buildings, it is necessary to carry out
long-term and systematic monitoring of buildings. In this paper, the time series analysis method is
used to establish ARMA model based on the settlement data of 15 periods of building observation to
predict the settlement value of the next 3 periods. Through the comparison with the actual value,
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from the perspective of test effect, this model has high prediction accuracy and good effect.
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Table 1. Model categories
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Table 2. Settlement observation data
< 2. PENLMEE

ML 7] JLRE (mm) AR 7] UL (mm)
201944 H 9 H 0 201948 H5H 1.23
201944 A 20 H -0.21 201948 A 24 H 2.23
201945 F 3 H 1.04 201949 H 14 H 1.73
20194E5 H 14 H 0.70 201949 H 30 H 213
20194E5 H 26 H 0.97 2019 £ 10 [ 30 H 2.47
201946 H 8 H 1.07 2019412 1 18 © 2.26
20194E6 A 21 A 0.58 20204E3 A 9 H 2.44
201947 A3 H 0.98 2020 4£5 H 29 H 1.32
20194E7 H 14 H 0.69 2020 /£ 8 H 30 H 1.02
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Table 3. Settlement data with equal time intervals

= 3. HEYElE PRI R

e YLFFE (mm) e PibE & (mm)

1 0 9 0.88
2 -0.27 10 0.78
3 1.12 11 1.64
4 0.89 12 1.15
5 1.13 13 1.86
6 1.15 14 1.15
7 0.62 15 0.64
8 1.14
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Figure 1. Settlement curve with equal time intervas
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Figure 2. Variation curve of settlement after second order difference
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Figure 3. Distribution of autocorrelation function and partial correlation function
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i€ ARMA (n, m)Jgid AR AY o SRTITIXRE ()4 WA 1R ORI 0, PR ] DR g 37 2 A5 ARMA (1,
1), ARMA (2,1), ARMA (1, 2)# 47 Eb%.
3.3. FEA LSS HEIT

FRYE AIC SR BEAT LR, BT AIC BT LRRE,  AIC R F /N I A0 A5 L il 2 R 6 e e A 22
=AMERIE AIC AE T A R LK 4:

Table 4. AIC calculation table
F 4. AICIHTER

ARMA (n, m) ARMA (1, 1) ARMA (2, 1) ARMA (1, 2)
AlC 3.323 3.452 3.406

M4 FATELEH, n=1, m=1KHEAN AIC EHx/, FILEH ARMA (1, )EA . FiH &R
IREHAT IR SR, X R R IE KON A 5 (6):
V2x, =-0.374V?x_, +0.918a _,+a , a ~ N(0,0.581) (6)
3.4, BERERAMKE

5 ARMA (1, )i LB Siit 5 B 5 % 95%H1 [ M m i) 22 (42 (m) #E47 LU, WTLAE ) LB
Gt EINT g2 (M), SHRWFE 5, BB R E G,

Table 5. LB statistics
%5 LB %&itE

ARMA (L, 1)

SERHH LB it ()
1 0.569 3.841
2 0.583 5.991
3 0.596 7.815
4 4.354 9.488
5 5.343 11.071
6 5.884 12.592
7 6.313 14.067
8 7.322 15.507
9 7.322 16.919

3.5. =&

FH ARMA (1, D)0 @S UTRRAEREAT TN, 4 45 Fe S5 9 I I ReAr, 5 SEPrE BEAT X EE
LRI 6.

Table 6. Comparison between predicted value and actual value
= 6. NMES EPRMEXEE

L THE (mm) SEBRAE (mm) R LiFEHE (mm)
16 0.409 0.421 0.012
17 0.215 0.228 0.013
18 0.134 0.153 0.019
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