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ABSTRACT KEYWORDS
Purpose: The objective of this study is to present a reasonable safety management of the Anchored In-situ Wall
anchored in-situ wall systems constructed in the ground conditions consisting of Systems,
multi-layered soils underlain by bedrocks in the urban area of Korea. Field Measurements,

Method: Field measurements collected from collapse case histories with deep excavations Deep Excavations,

were analyzed for the safety management of the wall systems supported by the earth Lateral
anchors in terms of lateral displacement rates. )

. . . L Displacement Rates,
Results: The average maximum lateral displacement rate in a collapsed zone of the in-situ

wall significantly increased upon the completion of the excavation. Particularly, the collapse Safety

of the in-situ wall system due to the sliding occurring along the discontinuities of the rock Management
produced a considerably large lateral displacement rate over a relatively short period. Criteria
Conclusion: For predicting and preventing the collapse of the wall system during or after

the excavation work, the utilization of the safety management criteria of the in-situ wall

system by the lateral displacement rate was found to be much more reasonable in judging

the safety of earthworks than the application of the quantitative management criteria

which have been commonly used in the excavation sites.
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Table 1. An example of quantitative management criteria

Type Object Management Criterion
Stress of in-situ wall (L+S)/2 ~ S
Deformation of in-situ wall 1/200 or less than design value
In-situ Wall System Axial force of strut (L+S)/2 ~ S
Deformation of strut 1/100
Stress of wale (L+S)/2 ~ S
Settlement behind in-situ wall Angular distortion: 1/500 ~ 1/200
. s Buried Life Lines (water, sewage, gas, etc.) Arrangement with local government
Surrounding Facility .
Subway Arrangement with management personnel
Surrounding buildings Angular distortion: 1/1000 ~ 1/300

(Note) L : Long-term allowable stress, S : Short-term allowable stress
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Table 12 AHFA #A7]EA o g dEY 3 o & YeRA Aelt} (Korean Geotechnical Society, 1992). 4,
2

AZIGEEE FY7|EAE 29AZE YFo] AT A= Table 29 2t} (Korean Geotechnical Society, 1992). ©]

W2 FEtol g A9 8- tig 12k} 22F A 7|EXE 80% 10092 22t Aska, wld &4} g Aol ojs)
100%E 12 #7|EXE Bty ASX S Be71EXe vudd, SAA7L 12k #7|EA o8l A foll= 5a%
TAE §AT, 12 AP EA R A3 23 FE7]EX BT 22 H9d QS W v 2T A 23 AT EAE
ZHet=A] ARE AED vt vk 83 SAXTL 24 B EAE 2Hee Aolle FAE SASHL FHo] 72
Eo] AdtAQl HEE AAsy HA3 thAS Frsfor i)

Table 2. An example of the 1st, 2nd management criteria of in-situwall systems

. Management Criterion

Type Object o -

1 2

Lateral Earth Pressure . e o
Pore Water Pressure Design lateral pressure against in-situ wall 100% -
Allowable tension stress of rebar
Stress of In-situ Wall Allowable bending moment 80% 100%
Allowable compressible stress of concrete
Deformation of of In-situ Wall Prescribed value at design stage 100% -

Table 3. Management criteria of in-situ wall systems using a factor of safety

Judgement Management Criterion
Type Reference
Value Indicator Danger Warning Satisfactory
Earth, Water Design lateral Fl= designlateral pressure Fl<08 0.8 < Fl <1.9 1512
Pressures pressure measuredvalue
Deformation of Estimated desi timated def ti
. deformation at Jp = LESYnESTImatea de L ormarion F2<0.8 0.8 < F2<1.2 R22>1.2
In-situ Wall . measuredvalue
design stage
Allowable .
tension stress of 3= allowable tension stress ofrebar F3<0.8 0.8 <F3 <10 F3>1.0
. measuredvalue
Stress of In-situ |rebar
Wall Allowable lowable bendi ;
bending oy = AEOwante ey TOTen, FI<08 |08 <Pl <10| F>10
measuredvalue
moment
Axial Force of |Allowable axial o allowable azial for ce <07 07 < F5 <12 519
Strut force measuredvalue
. Measured Measured Measured
Heaving at . 1 L1 1
. Heaving amount suggested by Lambe T.W. value within | value within | value within
Excavation Base .
danger zone | warning zone | safety zone
Determination of | Allowable total settlement is determined for each site, and it is then judged as a
Total Settlement . . . .
allowable value danger or warning signal if the allowable settlement is exceeded.
Differential Determination of | Allowable angular distortion for each > 1/300 1/300~1/500 < 1/500
Settlement allowable value structure type
o] o]9j o] MujA AL & MNIE EUT AR AR 7 FEEE S-S AAstaL A AR A4
| 2} 741%?1«1 HIZRE ¢SS AR Hlaste] $AH HAdS Hrlshe W olth Table 3& <M &8 o &3 Ao ¢

UrEWh?} (Korean Geotechnical Society, 1992).

wst o], AuA B E Be

AANA Algdeeh A E ool Bol AEo gtow Fdol
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Table 4. Summary of studies regarding criteria for lateral displacements of in-situ walls

Author Ground Condition

In-situ Wall System

Lateral Wall Displacement

* Soldier Pile+Lagging, Steel Sheeting,

Sand and Gravel <0.25%H
(C;(g)l;gerg ct al Diaphragm Wall
Very Stiff to Hard Clays| » Tiebacks, Prestressed Bracing, Bracing < 4%H
NAVEAC DM-7.2 Dense sand and till * Tiebacks, Strut < 0.2%H (well constructed)

(1982)

Stiff clays, Residual * Soldier Pilet+Lagging, Steel Sheeting, Soil| 0.2%H (average)
Clough et al.(1990) Soils, and Sand Nail, SCW, Diaphragm Wall 0.5%H (upper limit)
Alternated Silty Sands | = Diaphragm Wall 0.2%H ~ 0.5%H

Ou et al.(1993) and Silty Clays

* Top-down. Anchor, Strut

(ranges of upper limit)

4 Different Sites with
Multi-layered Soils over
Bedrocks

Lee et al.(1993)

* Steel Sheeting, Diaphragm Wall
* Anchor, Strut

< 02%H

8 Different Sites with
Multi-layered Soils over
Bedrocks

Hong et al.(1995)

* Soldier PiletLagging, Cast-In-Placed(CIP)
* Waterproofing : LW Grouting or SCW
* Anchor

< 0.15%H (well constructed)

0.15%H~0.25%H (attention
required)

> 0.25%H (poorly constructed)

62 Different Sites with
Multi-layered Soils over
Bedrocks

Yoo(2001)

* Soldier Pilet+Lagging, CIP, SCW,
Diaphragm Wall
* Anchor, Strut

0.12%H
0.5%H

(average)
(upper limit)

6 Different Sites with

Lee et al.(2007) Multi-layered Soils over

Bedrocks

* Anchor, Strut

< 0.13%H (anchored support)
< 0.34%H (braced support)

(Note) H : Final excavated depth
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Fig. 1. Plan view of in-situ wall systems at each site and collapse zones (Kim, 2012)
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Fig. 2. Profile of each in-situ wall system with estimated collapse section (Kim, 2012)
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(a) Site 1

(b) Site 2

Pic. 1. Collapsed zone at each site
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Fig. 3. Lateral displacements of anchored in-situ wall by staged excavation at Site 1
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Fig. 4. Lateral displacements of anchored in-situ wall by staged excavation at Site 2
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Fig. 5. Correlation between excavated depth(H) and lateral displacement(6mm) for anchored in-situ wall

systems in multi-layered soils over bedrocks
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Fig. 7. Maximum lateral displacement versus time
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