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A Study for Safety Management on Ground Excavation by Analysis of Accident Events
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Abstract

With recent growth of population and industry, urban development grows into grand scheme of excavation and
construction in urban area. As the development progress advanced, the developments get large and deepen. With a
progress of technology development in geotechnical engineering in Korea, most our grand scheme of projects follows
great progress. On the other hand, some excavation in construction site caused direct or indirect event that affects the
adjacent or surrounding structures by excavation from time to time. This event usually happens around residential and
commercial area where underground tunnel, subway station, commercial building, and high—rises excavation site is, could
lead great damage on economy as well as personal injury or human casualties.

In order to prevent this event, the study has to be done with analysis on various events of excavation and its cause.
In this paper, the research has collected the various excavation events and their causes to analyze on each site and event
to define emphasis on surrounding environment.

Keywords : Ground excavation, Accident events, Safety managemet
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Table 1 Analysis by failure—factor type

- Bad . Instability on Boiling, groundwater |Instability on| Excessive . Negligence on
SITE Geotechnical | the structure . . . Landslide | management
investigation |of scaffolding Heaving treatment | construction | excavation (measuring)
1 Gyeongui Line OO 0 0
2 Daedeok OOCenter 0] 0]
3 Library of Congress OO 0] 0]
4 Mokpo OO officetel O 0] 0]
5 Busan 0O World 0] 0
6 Seoul OO center 0
7 Pangyo OO Institute 0 0] 0]
8 Seocho OO building O 0]
9 Jung dong OO church (0] O
10 Bundang OO station 0
11 Banpo OO praza 0] 0]
12 Anyang OO tower 0
13 Jeju Island OO building 0 0
14 Sangdo dong OOAPT O
15 | Heukseokdong OO officetel 0 0
16 Hannam OOAPT 0
17 Incheon Juan
00 APT

18 Gwangyang OO facility O
19 | Seongbukdong OO officetel 0]
20 Mapo Seokyo OOAPT (0]
21 Suwon Sindong OO site O
22 Gwanggyosan OO site 0 0O
23 Guro OO site 0 0
24 Bucheon OO site 0] 0
25 Pangyo OO site O (0]
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Fig. 1 Pangyo OCsite plastic region by considering discontinuity
or not(left—not, right—considering)
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Table 2 Review of construction safety management plan

Review Item Results Remark
1. Safety management plan
— Introduction of the construction
: gﬁe?] pleinagte.mentlcteafm ach phas Suitabl 12 Some of the unsuitable situations involved mismanagement of
_ Sdfety inspection I;dri or eac dp aset " UI:]I ditebl N 9 plans for safety inspections, underground material examinations,
alety rpanagemen P 'an aroun C9HS ruction surtable A safety management of a surrounding area, or the installation
— Installations and planning for traffic Total 121 of a traffic passage systerm.
— Financial plan for safety management cost ) '
— Safety education plan
— Emergency plan
2. Detail safety management plan for specific structure
~ Synopsis ? nFi detailed dravqng of plan Su1tal;le N 7 Most of the unsuitable situations involved a missing safety
— Safety building phase and tip Unsuitable : 14 caleulation
— Safety inspection table and check point Total : 21 :
— Safety calculations of each phase
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Table 3 Improvement plan for excavation work to prevent accident

Classification Problems

Consequences

Improvement plan

— Lack of site investigation

— Caused engineering design error
— Major cause of accident

— Accurate site investigation and geotechnical study

— Simplistic analysis of deep excavation

— Difficulty in evaluation of behavior|— Precise analysis for deep excavations, including
of backfill and groundwater

plastic deformation

— Lack of review for influence on nearby|— Civil complaint filed over damage|— Perform measurement for adjacent building

building around building (distance = excavation depth )
. — Lack of underground water treatment|— Buried pipeline broken and much|— Complete management for buried pipeline and water
Technical . . . .
and soil particle leakage settling of backfill table
Aspect
— Lack of management of measurement |— Difficult to recognize collapse of wall |~ Real—time monitoring and renewal of guidelines
— Exercise caution in design and measurement for
— Instability of temporary structure — Collapse at wall corner corner section of excavation site, because of
geometric aspect
~ Collapse due to over ~analyzed database _ Implement support at each phase of excavation b
— Wrong reinforcement at excavation step| and design without consideration of deSign PP P Y
depth and length of site research
— Lack of safety management regulation . .
. . — Caused excavation site safety manager . .
for excavation work and its nature as . — Need for safety management regulation of excavation
o . confusion
subsidiary work on a site
— Need for safety management from professional
— Simplification of administration work,|— Insufficient site work on most privately institute to enforce safety and regulations at
regulation, and cost reduction owned sites low—cost construction sites or significant infrastructure
Regulatory and its surroundings
Aspect — Enforce Construction Technology Management

— Formality of safety management plan
in Construction Technology Management

— Produced insufficient safety management

Regulation(Chapter 46, 2nd paragraph, 5thline) for
low—cost construction sites and infrastructure

. 1 . . . .
Regulation pan construction site, with review of safety by professional
safety management institute
_ . . _ L. . — Need the public institute which manage Reliable
Lack of accident data and education Recurrence of similar accidents accident investigation, data—ac ation, and education
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