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ABSTRACT

In this study, an analysis about the causes of different types of excavation on accidents is required in order to prevent
the frequently occurring accidents related to the earth retaining structure and excavation. Also, analysis of influence was
performed by using numerical typical soil conditions and construction trend using numerical analysis method. According to
the analysis results of 25 accident cases, the main influence factors were found as following: insufficient of soil survey,
instability of temporary facility and lack of groundwater treatment, etc. Furthermore, in the numerical analysis result of 22
cases, drainage method was occurred larger settlement than waterproof method in the Inland. In case of applying the earth
anchor method, it needs more detailed in the regions, which are discovered soft ground or rock discontinuities. Also, The

consolidated clay absolutely needs further consideration of excess hydrostatic pressure.
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Table 1. Analysis by failure—factor type

Bad Instability on . . ) Negligence on
) Boiling, groundwater | Instability on| Excessive )
SITE geotechnical | the structure : ) ) Landslide | management
) o ) Heaving treatment | construction | excavation )
investigation |of scaffolding (measuring)
1 Gyeongui Line OO 0 0
2 Daedeok OOCenter 0 )
Library of Congress
0
3 00 0
4 Mokpo OO office 0 0 0
5 Busan OO World 0 0
6 Seoul OO center 0 0
7 |Pangyo OO Institute 0 0 o]
8 |Seocho OO building 0 0
9 Jung dong OO 0 0
church
10 |Bundang OO station 0
11 Banpo OO praza 0 0
12 Anyang OO tower 0
Jeju Island OO
13 building 0 0
Sangdo dong OO
14 APT 0
5 Heuksegkdong 00 0 0
officetel
16 Hannam OOAPT )
Incheon Juan
17 00 APT 0
8 vaangy_a_ng 00 0 0
facility
19 Seongbugdong 00 0
office
Mapo Seokyo OO
20 APT 0
21 |Suwon Sindong OO 0
22 Gwanggyosan 00 0 0
23 Guro OO site 0 )
24 Bucheon OO site 0 0]
25 Pangyo OO site 0 0
Total 12 9 2 9 6 3 2
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Table 2. Outline of analysis

i Depth for .
Section Layer structure case No, P ) Construction method
excavation
16m Case 1 16m Diaphragm wall + Strut
Buried layer(2)—Weathering Soil (8)—Weathering Case 2 16m Strut + H-Pile
) . rock(6)—bedrock Case 3 16m Earth anchor + H-Pile
Soil characteristic of
the Inland #1 Case 4 30m Diaphragm wall + Strut
30m Case 5 30m Strut + H—Pile
Buried layer(2)—Alluvial layer(5)—Weathering .
Soil(7)—Weathering rock(6)—bedrock Case 6 30m Earth anchor + H-Pile
16m Case 7 16m Diaphragm wall + Strut
Buried layer—Sedimentary layer—Weathering Case 8 16m Strut + H-Pile
) o Soil—bedrock Case 9 16m Earth anchor + H-Pile
Soil characteristic of -
the Inland #2 Case 10 30m Diaphragm wall + Strut
30m Case 11 30m Strut + H—Pile
Buried layer—Sedimentary layer—Sandy
soil—=Weathering Soil—bedrock Case 12 30m Earth anchor + H-Pile
16m Case 13 16m Diaphragm wall + Strut
Buried layer—Soft clay layer Case 14 16m Strut + H-Pile
) - —Weathering rock—bedrock Case 15 16m Earth anchor + H-Pile
Soil characteristic of :
the coast Case 16 30m Diaphragm wall + Strut
30m Case 17 30m Strut + H—Pile
Silty sand—Silty clay—Soft clay
—Weathering rock—bedrock Case 18 30m Earth anchor + H-Pile
| t k Case 19 discontinuities(absence
mpact on roc,j _mass The interior ground(Anchor + H-pile) - —— ( - )
characteristic Case 20 discontinuities(existence)
\ t ft cl Case 21 Mohr—Coulomb model application of a weak stratum
mpact on S(.) .cay The coast ground(Strut + H—pile) — bp —
characteristic Case 22 |Modified Cam—Clay model application of a weak stratum

Table 3. Input soil properties of numerical analysis

Stratum Wet unit Weight Cohesion Angle of friction Moduluds of elasticity Poisson's ratio
(kN/m?) (kPa) (Deg.) (kPa)

Reclamation Soil 18.0 3.0 28.0 25,000 0.33
Silty clay 18.0 15.0 220 10,000 0.35
Silty sand 185 1.0 27.0 20,000 0.33

sand 18.0 0.1 31.0 80,000 0.34
Soft clay 15.0 35.0 13.0 1,000 0.30

Sedimentary soil 175 5.0 28.0 30,500 0.32

Weathering Solil 19.0 10.0 33.0 45,000 0.32

Weathering rock 20.0 30.0 35.0 150,000 0.26
Soft rock 22,0 70.0 40.0 500,000 0.20

Fracture Zone 20.0 35.0 26.0 222,000 0.30
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Table 4. Critical damage of structure (Skempton and MacDonald, 1956)

Section Angular distortion Note
Bearing wall of frame structure or partition wall 1/300 Critical crack size
Structured critical damage of partition wall 1/150
Beam of steel-frame structure 1/200

30mm (Sandy soil)
45mm (Cohesive soil)

amount of maximum differential settlement

Building 0 Sord -
50mm (San ,y SO|), maximum settlement
75mm (Cohesive soil)
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Fig. 1. Angular distortion—Lateral strain relation (Son, 2003)
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Fig. 5. Analysis results according to construction method
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(a) discontinuities (absence)

(b) discontinuities (existence)

Fig. 7. Distribution chart of plastic zone

Table 5. Maximum Displacement amount of temporary facility wall

H-PILE

Final excavation

Case 19

Case 20 Rate of increase

Maximum Displacement

14,21 mm

2448 mm 1723

(a) Mohr—Coulomb model application
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Table 6. Comparison of analysis results

Analysis condition Settlement of the rear Ratio Displacement of wall Ratio
(mm) (mm)
Excess hydrqstaﬂc pressure 5 42 100% 1798 100%
(non—reflection) — case 21
Excess hydrostaﬂc pressure 8.20 151% 3464 192%
(reflection) — case 22
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