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Introduction

Numerical modeling

= In this study, the face stablility analysisof a shallowtunnel embeddedin cohesionlessoils
= In this study,numericalanalysesvere performedto investigatethe behaviorof excavation

were analyzedin various condition, which is excavationangle ( a gover diameter ratio
_ o _ _ _ Inducedsettlementin both failure and post-failure stageusing ABAQUS/Explic(Dassault
(C/D), and internal friction anglesof soil ( ¢ )J'he coupled EulerianLagrangian(CEL)
System=016) whichprovidesCEltechnigues

techniguewasvalidatedusingexperimentaltest.

= Asshownin Fig 4, the soilis typicallycomposedof the soll part in the lower part andthe

ity void areain the upperpart.

= Representativeesultsof the FEanalysisand smallscaledmodeltests are shownin Fig 5.

* Fig 1(a) showsthe collapsefailure mode that the motion of the sollis directedtoward the The results show that the numerical predictionsmatch the experimentalmeasurements
face (Horn 1961). It was confirmed the both the fore pole installed in front of the quite well for groundsurfacesettlement
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asthe slopeof the excavationsurfacedecreasegthe amountof settlementon the ground

Fig. 1 Problem definitions (a) Conceptual mode of face failure (b) Problem notation of a face failure

Table. 1 Material Properties surfacedecreased\Whenthe angleof the excavationsurfacewas 30 °, settlement of the

R — Symbol Values groundsurfacehardlyoccurred
Cover diameter ratio C/D 08,1.4,2 = Fig 6(b): the maximumsettlementwas measuredwhen the coverdiameterratio wasO0.8,
Internal friction angle of soll 20, 25, 30, 340° : .
Excavatiorangle 3 30. 45. 60. 75, and. as the cover diameter ratio increased the amount of settlement on the ground

surfacedecreasedlueto the geostaticstress

= Fig 6(c): the maximumsettlementwas measureawhenthe internal frictional angleof soil

Laboratory test was20 °, andasthe internal frictional angleof soilincreasedthe amountof settlementon

the ground surfacedecreased It was confirmed that the smallerthe internal frictional

= Thesmallscaledmodeltestswere conductedto confirmthe effect of the inclinationof the angle,the faster and largerthe ground settlement occurred Thiswas confirmedthrough
excavationsurface AsshownasFig 2, the front part of the soil box and the side where CElanalysiswhichis alargedeformationanalysis
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Conclusions

» A series of numerical analysesand small scaled model tests were conducted to
Investigatethe facestability of a shallowtunnel in variouscondition
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Ground surface settlement, mumn

o Ex » Asthe excavationangledecreasedsettlement of surfacedecreasedand in the caseof
S Tgf the excavationangleis 30°, it was confirmedthat the settlement of the ground surface
(b) (b) 0 50 100 lf;)ist::fe-jjz 300 350 400 decreasectharply
Fig. 2Laboratory test; &) schematic diagram, Fig 3. Groundsurfacesettlement (a) with different » Theresult showthat the largerC/Dand ¢ ,andthe smallera the smallerthe settlement
(b) soil box times for exactionangle of 90°, (b) with different

occurred It can be expectedto minimizethe settlementdue to excavationthrough the
Interaction of excavatiomangleandinternal friction angleof soill.

excavatiorangles
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