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Abstract

The collapse accidents during a open ground excavation in urban areas not only lead
to human injuries and material damages in the construction site, but also lead to road
sinks and damages to the adjacent facilities due to settlement of ground around the
construction site. Therefore, during a open ground excavation in the urban areas, it is
necessary to thoroughly prepare for prevention of collapse accidents, and consider
whole construction stage such as planning, design and construction. In this study, the
priorities to be managed mainly were obtained in order to prevent collapse accidents
during a open ground excavation. After analyzing results from past accidents cases for
open ground excavations, priorities were evaluated regarding collapse-inducing
elements using the Delphi technique which is a decision-making method by consensus
among experts. As a result, insufficient groundwater treatment, bad geotechnical
investigation and instability on construction, etc. were obtained as priorities for
prevention of collapse accidents.
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Table 1. Process of Delphi survey

Order Contents

- Literature survey related with the subject
Pre-test - Categorization and classification of the evaluation item
- Panel selection

- Consists of the open and closed questions

Pri S . o .
rimaty survey - Obtain the preliminary evaluation indexes

- Consists of the closed questions from primary survey

Secondary S . . .
eeongary Sutvey - Calculation of Median, quartile (IQR) and CVR etc.

- Revaluation of the Secondary research index

Thi
ird Survey - Reviewing results for CVR and agreement
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Table 2. Min. value of CVR considering number of panels

Number of Panels Min. Value of CVR
10 0.62
11 0.59
12 0.56
13 0.54
14 0.51
15 0.49
20 0.42
25 0.37
30 0.33
35 0.31
40 0.29
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Table 3. Analysis of failure Cases for ground excavation (Seong et al., 2011)

Surface

Bad geo- | Instability |Insufficient| Instability .| Negligence
technical of ground- on Excessive excavation on manage-
No SITE . . . instability Landslide
mvesti- | temporary water construc- | excavation (Boiling ment
gation structure | treatment tion Heaving) (measuring)
Gyeongui Line
1
00 O O
Daedeok
2 OOCenter O
Library of
3 Congress OO O O
Mokpo
4 QOO office O O O
5 | Busan OO World O @)
6 | Seoul OO center O O
Pangyo
7| 0O Institute O
Seocho
8 OO building © O
Jung dong
? OO church © ©
Bundang
10 OO station O
11 | Banpo OO praza O O
Anyang
12 OO tower O
Jeju Island
13 OO building O
Sangdo dong
41 ooarT ©
Heukseokdong
15 QOO officetel O O
16 | Hannam OOAPT O
17 Incheon Juan
OO APT
Gwangyang
Bl 00 facility O O
19 Seongbukdong
QOO office
Mapo Seokyo OO
20 APT ©
Suwon Sindong
21
00 ©
22 |Gwanggyosan OO O O
23 | Guro OO site O O
24 | Bucheon OO site O O
25 | Pangyo OO site @) O
Frequency 12 9 9 6 3 2 2 1
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Table 4. Evaluation items for 2nd and 3rd Delphi surveys

No. Items
1 Bad geotechnical investigation
2 Error in selection of construction method (wall, strut or cut-off etc.)
3 Instability of temporary structure
4 Surface excavation instability(Boiling, Heaving)
5 Landslide
6 Insufficient groundwater treatment
7 Instability on construction
8 Excessive excavation
9 Influence of surrounding structures including obstacle
10 Status of adjacent excavations
11 Negligence on management (measuring)
12 Unpredictable climate change
13 Inadequate management of construction materials (corrosion, reuse)

Table 5. Results of 2nd Delphi survey

No. Items M=+SD CVR
1 Bad geotechnical investigation 4.29+0.80 0.857
2 Error in selection of construction method (wall, strut or cut-off etc.) 3.79+0.77 0.143
3 Instability of temporary structure 4.07+0.70 0.571
4 Surface excavation instability (Boiling, Heaving) 3.71+0.96 0.286
5 Landslide 3.57+0.98 0.143
6 Insufficient groundwater treatment 4.57+0.62 0.857
7 Instability on construction 4.14+0.64 0.714
8 Excessive excavation 4.00+1.13 0.571
9 Influence of surrounding structures including obstacle 2.64+0.81 -0.571
10 Status of adjacent excavations 3.29+0.96 0.000
11 Negligence on management (measuring) 3.93+0.46 0.714
12 Unpredictable climate change 2.93+1.22 -0.143
13 Inadequate management of construction materials (corrosion, reuse) 3.00+1.07 -0.429

A F05 Faare epyolch

37 dljo] 24} ATl E S ERES THEA) 7] o] 27) Elujo] 24} A}l gt 67l Yo
UeRdeh Ul S 1171 G2 0] CVR B Q% Baghe TR 23} 24 Aol ] Al aiol 1
ERoL, 27} 24} Aol A] WS CVR Zhe LR G2 o)z 37} 24} Aol 27} 241 Aol vl o
2het CVR 217} % 8% Bagke UeRfich ol 33} dmo] ZAjelA 23} dimo] 24} Aute] 57 H2)s)
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Table 6. Results of 3rd Delphi survey

No. Items M+SD CVR
1 Bad geotechnical investigation 4.434£0.49 1.000
2 Error in selection of construction method (wall, strut or cut-off etc.) 3.71+0.70 0.143
3 Instability of temporary structure 4.21+0.56 0.857
4 Surface excavation instability (Boiling, Heaving) 3.71+0.59 0.286
5 Landslide 3.71+0.59 0.286
6 Insufficient groundwater treatment 4.79+0.41 1.000
7 Instability on construction 4.29+0.59 0.857
8 Excessive excavation 4.36+0.61 0.857
9 Influence of surrounding structures including obstacle 2.79+0.56 -0.857
10 Status of adjacent excavations 3.64+0.61 0.143
11 Negligence on management (measuring) 4.00+0.53 0.714
12 Unpredictable climate change 3.29+0.88 -0.429
13 Inadequate management of construction materials (corrosion, reuse) 3.14+0.74 -0.571
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Table 7. Results of validity and stability

Conver-gence| Agreement Cov
No. Items (=0.5) (20.75) (=0.5)

2nd | 3rd | 2nd | 3rd | 2nd | 3rd

1 Bad geotechnical investigation 0.50 | 0.50 | 0.75]0.75 | 0.19 | 0.11
2 Error in selection of construction method (wall, strut or cut-off etc.) | 0.50 | 0.50 | 0.75 | 0.75 | 0.20 | 0.19
3 Instability of temporary structure 0.38 | 0.38 | 0.81 | 0.81 | 0.17 | 0.13
4 Surface excavation instability (Boiling, Heaving) 0.50 | 0.50 | 0.75]0.75 | 0.26 | 0.16
5 Landslide 0.50 | 0.50 | 0.75|0.75 | 0.27 | 0.16
6 Insufficient groundwater treatment 0.50 | 0.00 | 0.80 | 1.00 | 0.14 | 0.09
7 Instability on construction 0.38 | 0.50 | 0.81 | 0.75 | 0.15 | 0.14
8 Excessive excavation 0.50 | 0.50 | 0.75]0.75 | 0.28 | 0.14
9 Influence of surrounding structures including obstacle 0.50 | 0.38 | 0.50 | 0.75 | 0.31 | 0.20
10 Status of adjacent excavations 0.88 | 0.50 | 0.50 | 0.75 | 0.29 | 0.17
11 Negligence on management (measuring) 0.00 | 0.00 | 1.00 | 1.00 | 0.12 | 0.13
12 Unpredictable climate change 1.00 | 0.38 | 0.33 ] 0.75 | 0.42 | 0.27
13 Inadequate management of construction materials (corrosion, reuse)| 0.38 | 0.00 | 0.75 | 1.00 | 0.36 | 0.24
Average 0.50 | 0.36 | 0.71 | 0.81 | 0.24 | 0.16
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Table 8. Comparison between case studies and Delphi Survey

Items Rank - Priority by Delphi
Case Study | Delphi
Bad geotechnical investigation 1 1 O
Error in selection of construction method (wall, strut or cut-off etc.) - 9
Instability of temporary structure 2 3 @)
Surface excavation instability (Boiling, Heaving) 6 7
Landslide 8 7
Insufficient groundwater treatment 2 1 O
Instability on construction 4 3 O
Excessive excavation 5 3 O
Influence of surrounding structures including obstacle - 13
Status of adjacent excavations 9
Negligence on management (measuring) 6 6 O
Unpredictable climate change - 11
Inadequate management of construction materials (corrosion, reuse) - 12
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