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Abstract

When the foundation work of the underground part of the building structure or the excavation work of

the civil engineering structure is carried out, there is the earthwork work by the inevitable process. As the

economic situation continues to develop, construction in urban areas is becoming bigger and higher in scale

due to the expansion of infrastructure and the rescue of urban dwellings in urban areas, and excavation of

underground roads is inevitable.

Excavation of the underground part may cause problems in the process difficulty and safety of the

earthworks due to the complexity and various characteristics of the ground selected without consideration

of the ground characteristics and site conditions. In order to complete the required facilities, it is

necessary to secure the design and construction of the retaining walls. In order to complete the required

construction, It is an important factor satisfying construction period and economical efficiency.
Keywords : Underground Excavation Construction, Risk Factor, Excavation Work, Safety Management,
Temporary Structure, Safety Design, Safe Construction
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<{Table 1> Preceding Research Risk Factor

Risk factor Researcher
Kim Hakmoon (2016)
1. Bad Geotechnical investigation Kim Dongmin, Kim Woosuk, Back Yong (2017)
2. Underground structure analysis poor Kim Sunwoo (2013)
3. Adjacent facilities effect riview poor KISTEC(2010)
The Korean Geotechnical Society (2002)
1. Instability on the structure of scaffolding
g‘ gf;i(’f;ag fii;aetﬁ“ stage reinforcement Kim Dongmin, Kim Woosuk, Back Yong (2017)
4. Excessive excavation KISTEC(2010)
’ . . The Korean Geotechnical Society (2002)
5. Instability on construction . .
. . .. Seo Minwoo, Seok Jung woo, Yang Guseung, Kim Byungmo
6. Boiling, Heaving. Piping (2006)
7. Natural Disasters
8. Negligence on management
1. Safety Management Standard absence
2. Regulation administrative simplification
3. Safety Management Plan poor KISTEC(2010)
4. Accident investigation management-eductional absesce
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<Table 2> Case Analysis Risk Factor

Risk factor Factor

1 |Bad Geotechnical investigation )
- Plan (design)
2 |Underground structure analysis poor
- — — stage factor
3 |Adjacent facilities effect riview poor
4 |Instability on the structure of scaffolding|
5 |Improper By excavation stage reinforcement Initial stagg of
construction
6 |Groundwater treatment
- - stage factor

7 |Excessive excavation
8 |Instability on construction
9 Larldslide Dur‘ing
10 |Boiling, Heaving. Piping construction
11

Natural Disasters stage factor

—
A}

Negligence on management

—
w

Safety Management Standard absence

—
S

Safety, construction Management Plan poor| Institutional
stage factor

Accident investigationmanagement-

—
ol

eductional absesce

2.3 TR

f nitial stage o
Plan(design) stage golnlstru &n stage

factor actor

,/ 1, Bad Geotechnical investigation | ,/ 4. Instability on the structure of \

2. Underground structure analysis scaffolding

poor 5.Improper By excavation stage

3. Adjacent facilities effect riview reinforcement

poor 6. Groundwater treatment
|

/ \_ 7. Excessive excavation
gr?sr%ﬂmtion stage Institutional stage
fadtor factor

N\ /11 Safety Management Standard

8. Instability on construction \
9. Boiling, Heaving. Piping absence

10. Natural Disasters 12. Safety, construction Management

11, Negligence on management Plan poor

13. Accident investigation,
| \ . |
J \management. eductional absesce /

[Figure 1] Research Model
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[Figure 2] Survey Analysis Method
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<Table 3> Ground Excavation Risk Factor Survey Results

Risk factor Order Design Construct Total (%)
Bad Geotechnical investigation 16 16 12 44 11.83
Underground structure analysis poor 11 5 7 23 6.18
Adjacent facilities effect riview poor 13 12 3 28 7.53
Instability on the structure of scaffolding 12 9 11 32 8.60
Improper By excavation stage reinforcement 9 12 13 34 9.14
Groundwater treatment 13 11 6 30 8.06
Excessive excavation 5 9 12 26 6.99
Instability on construction 14 11 12 37 9.95
Boiling, Heaving. Piping 4 5 2 11 2.96
Natural Disasters 6 5 1 12 3.23
Negligence on management 11 15 9 35 9.41
Safety Management Standard absence 5 5 8 18 4.84
Safety, construction Management Plan poor 10 9 14 33 8.87
Accident investigation'management-eductional absesce 4 5 - 9 2.42
133 129 110 372 100.0
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<Table 4> Risk Index of Risk Factors at Each Stage

Risk factor weight Hels factor risk index ranking
weight
. Bad Geotechnical investigation 0.673 0.325 1
Plan(design) st Underground structure analysis poor 0.483 0.231 0.112 3
age factor
Adjacent facilities effect riview poor 0.096 0.046 6
Instability on the structure of scaffolding 0.528 0.152 2
Initial Stagg of Improper By excavation stage reinforcement 0.248 0.071 5
construction 0.288
stage factor Groundwater treatment 0.137 0.039 8
Excessive excavation 0.088 0.025 10
Instability on construction 0.545 0.090 4
Durmg. Boiling, Heaving. Piping 0.246 0.040 7
construction - 0.165
stage factor Natural Disasters 0.130 0.021 11
Negligence on management 0.080 0.013 13
Safety Management Standard absence 0.590 0.038 9
Institutional N
Safety, construction Management Plan poor 0.064 0.294 0.019 12
stage factor
Accident investigation'management-eductional absesce 0.117 0.017 14
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