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[Abstract]

In this paper is one of the measures to prevent concrete collapse accidents at construction sites in

advance. Analyzed based on accumulated Meteorological Agency data. It is a reliable model that

confirms the prediction of the decrease rate occurrence interval, and the verification items such as

p value is 0.5 or less and ecof appears in one direction through the SARIMA model, which is suitable

for regular and clear time series data models, ensure reliability. Significant results were obtained. As a

result of analyzing the temperature change by time zone and the water reduce ratio by section using

the data secured based on such trust, the water reduce ratio is the highest in the 29-31 C section from

12:00 to 13:00 from July to August. found to show. If a factor in the research result interval occurs

using the research results, it is expected that the batch plant will produce Ready-mixed concrete that

reflects the water reduce ratio at the time of designing the water-cement mixture, and prevent the

decrease in concrete compressive strength due to the water reduce ratio.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 AR(Auto Rgressive) Model
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Fig. 1. AR Model

1.2 MA(Moving Average) Model
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Fig. 2. MA Model

1.3 ARIMA(Autoregressive Intergrated Moving
Average) Model
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Fig. 3. ARIMA Model

1.4 SARIMA(Seasonal ARIMA) Model
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Fig. 4. SARIMA Model

III. The Proposed Scheme
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Table 1. Time Series Model Comparison

Div SARIMA LSTM
Stationary, Non-Stationary,
Pattern Clear Pattern Obscure Pattern
. Statistics, .
Evidence Probability Deep Learning(RNN)
Analysis Stationary Non-Stationary
y SARIMA>LSTM LSTM>SARIMA
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1. Data Set
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1189 2021-07-01 0:05 24,1 209 1.1 82.1
1189 2021-07-01 0:10 24 178 12 829
1189 2021-07-01 0:15 24 193 11 836
1189 2021-07-01 0:20 238 16 1 844
1189 2021-07-01 0:25 236 184 1 854
1189 2021-07-01 0:30 237 176 09 857
1189 2021-07-01 0:35 236 17 08 85.8
1189 2021-07-01 0:40 235 206 09 86.1
1189 2021-07-01 0:45 235 103 07 86
1189 2021-07-01 0:50 235 304 1 86
1189 2021-07-01 0:55 236 197 12 854
1189 2021-07-01 1:00 236 190 09 852

Fig. 5. Raw Data
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temp humidity W_R_ratio

time
2021-07-01 00:05:00 241 82.1 39
2021-07-01 01:00:00 236 852 38
2021-07-01 02:00:00 230 88.1 34
2021-07-01 03:00:00 2286 887 0.7
2021-07-01 04:00:00 231 847 -45
2021-08-31 19:00:00 185 92.1 -0.8
2021-08-31 20:00:00 186 91.9 -0.2
2021-08-31 21:00:00 187 936 18
2021-08-31 22:00:00 19.0 94 4 0.9
2021-08-31 23:00:00 19.0 95.0 0.6

1490 rows x 3 columns

Fig. 6. Data Extract
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Table 2. Differentiation Result

Xt Xt— 1 th
39 - -

38 3.9 0.1
34 38 0.4
0.7 34 2.7
-4.5 0.7 5.2
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Raw Data

W_R_ratio
time
2021-07-01 00:05:00 3.9
2021-07-01 01:00:00 3.8
2021-07-01 02:00:00 3.4
2021-07-01 03:00:00 0.7
2021-07-01 04:00:00 -1.5
2021-08-19 10:00:00 5.7
2021-08-19 11:00:00 -0.6
2021-08-19 12:00:00 -10.7
2021-06-19 13:00:00 -2.7
2021-08-19 14:00:00 -§.4

[1192 rows ®x 1 columns]
Diffreced Data

time

2021-07-01 01:00:00 -0.1
2021-07-01 02:00:00 0.4
2021-07-01 03:00:00 2.7
2021-07-01 04:00:00 -5.2
2021-07-01 05:00:00 4.4
2021-08-19 10:00:00 -1.0
2021-08-19 11:00:00 5.1
2021-06-19 12:00:00  —10.1
2021-08-19 13:00:00 §8.0
2021-08-19 14:00:00 5.7
Mame: W_R_ratio, Length: 1191, dtype:. float6d

Fig. 8. Differentiation Process
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Fig. 9. Differentiation Graph Before and After
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Table 3. Humidity, Water_R_ratio and Differentiation
Result

Humidity Water_R_ratio Differentiation
82.1 3.9 -
85.2 3.8 -0.1
88.1 3.4 -0.4
88.7 0.7 -2.7
84.7 -4.5 -5.2
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auto_arima_mode| = auto_arimatrain_data, start_p=1, start_g=1, max_p=3, max_g=3, =24, seasonal=True,
¢=1, D=1, max_P=3, max_0=3,
trace=True,
error_action="ignore",
suppress_warnings=True,
stepwise=False)

TOTTEH] TE=TIIT T TIE=0YT

1,0)[24] © AlG=inf, Tine=.49 sec

RRIIUO
RINA(0,1,1)(1,1,0

BRINA(D,1,1)(1,1,1)[24] © AlG=inf, Tine=18.68 sec
ARINA(D,1,1)(1,1,2)[24] ©AlG=inf, Tine=60.84 sec
RINA(D,1,1)(1,1,3)[24] IC=Inf, Tine=127.16 sec
RINA(D,1,1)(2,1,0)24] IC=Inf, Tine=28.38 sec
RINA(D,1,1)(2,1,1)[24] HIC=Inf, Tine=59.57 sec
RINA(D,1,1)(2,1,2)(24] © AlG=inf, Tine=T4.66 sec
RIHA(0,1,1)(3,1,0)[24] A1C=inf, Tine=59.65 sec
RINA(0,1,1)(3,1,1)[24] A10=inf, Tine=93.96 sec
ERINA(D,1,2)(0,1,0)24] HIC=Inf, Tine=1.64 sec
RINA(D,1,2)(0,1,1)24] IC=Inf, Tine=12.26 sec
RIHA(0,1,2)(0,1,2) [24] AlC=inf, Tine=76.63 sec
RINA(0,1,2)(0,1,3) [24] A1C=inf, Tine=108.25 sec
RINA(0,1,2)(1,1,0)[24] A1C=inf, Tine=10.97 sec
RINA(0,1,2)(1,1,1)[24] A1C=inf, Tine=21.10 sec
ARIMACO,1,2)(1,1,2)[24] AlC=inf, Tine=76.24 sec
ARINA(0,1,2)(2,1,0)[24] AlC=inf, Tine=61.37 sec
RIN(0,1,2)(2,1,1)[24] A1C=inf, Tine=37.82 sec
RIHA(D,1,2)(3,1,0)[24] A1C=inf, Tine=108.52 sec

Fig. 10. SARIMA Modeling & Implement
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SARIMAX Results
Dep. Variable: y No. Observations: 1192
Model: SARIMAX(3, 1,0) Log Likelihood -4205.908
Date: Fri, 05 Aug 2022 AIC  8421.8186
Time: 13:22:21 BIC 8447.228
Sample: 0 HQIC 8431.392
- 1192
Covariance Type: opg
coef stderr z Px|z| [0.025 0.975]
intercept -00173 0273 -0064 0949 -0552 0517
arl1 -06242 0013 -46635 0.000 -0650 -0.598
arl2 -03626 0018 -20081 0.000 -0.398 -0.327
arl3 -0.1674 0016 -10.548 0.000 -0.199 -0.136
sigma2 68.3421 1.002 68.232 0.000 66.379 70.305
Ljung-Box (Q): 15505 Jarque-Bera (JB): 1607080
Prob(Q): 0.00 Prob(JB): 0.00
Heteroskedasticity (H): 2.49 Skew: 1.74
Prob(H) (two-sided): 0.00 Kurtosis: 20.66

Fig. 11. SARIMA Model Result
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Fig. 12. SARIMA Prediction Result
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4. Evaluation & Analysis
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Table 4. Change of Water Reduce Ratio by Time

Time W_R_ratio

(Hr) 5% 1 (ea) 10% 1 (ea) 15% 1 (ea)
7 22 3 -
8 28 5 -
9 28 8 2
10 25 8 -
11 29 8 -
12 30 13 2
13 23 10 2
14 23 5 2
15 16 8 1
16 9 2 1
17 3 - -
18 6 1
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- Time : 2o} £ QYR SPAZHRA 741~ 05 64
- W_R_ratio : 7219404 8431U7IA] ARIE Ha-g
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Table 5. Change of Water Reduce Ratio by Temperate

Temp W_R_ratio

Q) 5% 1 (ea) 10% 1 (ea) 15% 1 (ea)
21 1 - -

22 1 - -

23 1 - -

24 12 3 1

25 16 2 -

26 15 5 1

27 27 6 2

28 27 2 1

29 33 10 -

30 24 9 1

31 28 10 1

32 18 5 1

33 13 4 _

34 12 6 2

35 5 3 -

36 8 5 3

37 1 1 1
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IV. Conclusions
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