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Abstract In general, earth retaining work in construction works enables the construction of structures,
prevents the displacement of the surrounding ground to the maximum extent, and plays an important
role in ensuring the safety of the surrounding structures and field workers. The earth retaining work and
the construction method differ according to the various ground characteristics, surrounding
topographical characteristics, repair environment, and design conditions. In particular, in the case of
Seoul city, the environments and ground conditions differ according to the area. This study analyzed the
earth retaining work cost mainly for the apartment construction project in Seoul and calculated the
approximate earth retaining work cost at the project planning stage. A model was developed to predict
the cost of earth retaining work that matches the characteristics of Seoul City and predict the
construction cost for earth retaining work. This paper presents the predicted earth retaining work cost
using a multiple regression model that applies 10 project outlines as independent variables. The error
rate of the prediction result of the earth retaining work cost of the apartment construction project in
Seoul using multiple regression models was 10.75%.
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Table 1. Fluctuation of construction cost index(Housing)
Year \
Month 1 2 3 4 5 6 7 8 9 10 11 12
2015 100.28 100.16 100.09 99.71 99.59 99.54 99.64 99.59 100.69 100.51 100.40 99.79
2016 100.71 100.64 100.71 101.54 101.79 102.15 102.21 102.09 103.76 103.82 103.97 | 104.31
2017 106.25 106.40 106.43 106.44 106.41 106.39 106.29 106.43 108.48 108.74 108.86 | 108.98
2018 110.74 110.73 110.80 110.98 110.99 111.33 111.44 111.43 114.11 114.36 114.24 | 114.12
2019 116.09 115.96 116.05 116.12 116.11 116.06 116.07 116.00 117.55 117.37 117.27 117.24
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Table 2. Analysis of location and cases

Location Cases Location Cases Note
Jongno 0 Mapo 11
Junggu 3 Yangcheon 4
Yongsan 4 Gangseo 5
Seongdong 3 Guro 1 Year \ Cases
Gwangjin 3 Geumcheon 2
Dongdaemun 10 Yeongdeungpo 8 22(?1165 \\ 4316
Jungnang 6 Dongjak 7 2017 \ 30
Seongbuk 9 Gwanak 2 22%1189 \\ 2263
Gangbuk 1 Seocho 16
Dobong 1 Gangnam 12 Total 156
Nowon 5 Songpa 6
Eunpyeong 13 Gangdong 11
Seodaemun 13 Total 156
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Table 3. The configuration of variables

Division Variables Unit
]{?aiie:ﬁzgt Y Construction cost 1,000won
X1 Site area m’
X2 Total floor area m’
X3 Main building building
X4 Building area m’
Independent | X5 Basement floor area m’
variables X6 Excavation depth m
X7 Excavation volume m’
X8 Excavation area m’
X9 Circumference length m
X10 Circumference area m’
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Table 4. Statistics of variables

Variables Minimum Maximum Mean Standard deviation Variance N
Y 86093.93 91910917.09 9570324.46 12019412.90 144466286630630 156
X1 1011.10 462771 37650.13 54222.22 2940050188.45 156
X2 2519.59 2164314 158629.87 241235.06 58194358701.64 156
X3 1 84 10.61 11.09 123 156
X4 258.26 84399 8087.37 10210.41 104252641.66 156
X5 55 889794 59308.86 95627.09 9144540430.24 156
X6 5.90 35.30 15.01 4.96 24.61 156
X7 324.50 4656588.60 310098.68 498139.64 248143102782.27 156
X8 55 296598 19485.25 30287.79 917350318.97 156
X9 26.29 1930.40 432.72 240.69 57935.36 156
X10 155.09 30307.32 6778.39 4555.37 20751427.64 156
Table 5. The result of pearson correlation analysis
Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Y 1
X1 0.944** 1
X2 0.946** | 0.989** 1
X3 0.873** | 0.906** 0.867** 1
X4 0.940** | 0.983** 0.980** 0.908™* 1
X5 0.937** | 0.964** 0.989** 0.818** 0.963** 1
X6 0.308™* 0.202** 0.234** 0.265™* 0.257** 0.271** 1
X7 0.936™ | 0.965™* 0.990** 0.818™* 0.964** 0.999** 0.262** 1
X8 0.904* | 0.962** 0.979** 0.798** 0.949** 0.975** 0.118* 0.978** 1
X9 0.884** 0.897** 0.902™* 0.840** 0.901** 0.892™* 0.239™** 0.894** 0.910™* 1
X10 0.877** 0.829** 0.856** 0.805™* 0.861** 0.876** 0.607** 0.872™* 0.793** 0.884** 1
*Correlation is significant at the 0.05 level
**Correlationis significant at the 0.01 level
Table 6. Results of regression analysis
Model R R? Adjusted R? Standarfi error of Durbin-Watson
| estimate
summary 0.958 0917 0916 3.492E6 240
- Sum of squares foegézzrgf Mean square F p-Value
Analfs‘s of Regression 2.054E16 3 6.846E15 561.291 0.000
variance Residual 1.854E15 152 1.220E13
Total 2.239E16 155
Unstandardized Standardized Collinearity statistics
Independent Standard . Value
variables B tandar Beta p Tolerance VIF
error
Coefficient Constant -1044813.73| 611314.59 -1.71 0.089
X2 30.99 2.76 0.622 11.22 0.000 0.177 5.64
X3 173811.78 52300.55 0.160 3.32 0.001 0.234 4.27
X10 568.66 122.74 0.216 4.63 0.000 0.252 3.97
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Table 7. Verification results of regression model

No Construction Predicted Error Error rate

costs(A) costs(B) | A—B | =C | (C/Ax100)
1 9,122,831 5,809,860 3,312,970 36.31%
2 6,421,236 5,497,998 923,237 14.37%
3 9,325,068 10,039,303 714,235 7.65%
4 4,356,368 2,734,401 1,621,966 37.23%
5 9,001,810 11,574,113 2,572,303 28.57%
6 11,403,829 7,446,088 3,957,740 34.70%
7 7,171,427 4,658,461 2,512,965 35.04%
8 7,937,371 6,446,033 1,491,337 18.78%
9 92,153,927 92,126,240 27,686 0.03%
10 1,559,051 1,138,684 420,366 26.96%
11 69,207,131 62,031,661 7,17,5469 10.36%
12 5,671,171 6,025,147 353,976 6.24%
Total | 233,331,220 | 215,527,989 | 25,084,250 10.75%
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