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SYNOPSIS : In general, it is considered that a pillar between closely-spaced tunnel is sensitive for stress
concentration. Stability of a pillar is key factor for excavation of closely-spaced tunnel. In this paper, the
study is focused on tracing the behaviors, displacement and plotting damages around tunnels that is modelled
with Particle Flow Code, PFC?. Parametric study was performed with changing distance between center of
tunnels and coefficient of earth pressure(K). Scaled-model tests were also carried out to validate a numerical
analysis model. It was found that PFC* could show dynamic visualized result in quite good agreement with
the experimental test.

Key words : closely-spaced tunnel, particle flow code, scaled model test, tunnel behavior
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2 A E 25 Y9 olAAgd wE AT 1 IFS dolrr] &, ME AW (Distinct
Element Method) 314} 7|¥ % Particle Flow Code (PFC) E2-S o]8-3}o], o] =

o] Wigle] W& HY JEite] AsS EAseY. g a4

AdE st

Cundall(1985) o s A[ubastAl A 2= 9l AJFEAANE, dA= A7

)
oy 1l =
A2 &% AP (Kawamoto, 2004), g2~ AA A =d#H (Park and Lee, 2004) 59 t}ksh
o] e AFteo} kg itore] B4 == o] 8¥ A Q).
a2 s BoflE fHEQeAME o)Lt g Aol PRCP(Particle Flow Code):™ Brazilian test

WFe 5, 2000), A5A5A9 At A4, 2007 o AW AR Ak A ek s
(Coccolo, 2002), BYg #}old 38]4(Tannant and Wang, 2003) ¥} #& AZFEA7tA] &-8o] A&
o} PFCE JEEAAES Ags] AAetn AAxAS & 2dy sgd, v A3 E2o] 7l5a)
t} (Yang et al., 2006). Tannant and Wang(2003)& 49 =3 2k A] debi o] v (notch)d 33
o & (spalling) FFE AzAor Rddsd=, A4 A4 dole et fAskth. A& 3l
APFOE ol &3 wule] HY As A5 &=l Hl&f wxlst

2RPANYS PECPPE BAlete] HY FHRe 3ty o]F AFS EAsqit

Hy

2170 2

A g BY BAAE A% was gy A5 d8 U4 Far8A9e Faad
2RARe 98 mx 49 24T Atadln, 28 ARed 2d, An 2o EREs Asddd
2ol 37]% 1000 X 600 X 100 mr (7} X A& X ZF)olal HEL X 50| 140me) YF o= HALS
AT, Fand AP FPAR(0e 24 B HUFA ] o AAND) 20E Delael, ¥ 2.1
5} ol 8714 male] Age Faedn.

Model S A® B o] AAZ D)
1 1.0 1.2
2 1.0 1.5
3 1.0 2.0
4 1.0 3.0
5 0.0 1.2
6 0.0 2.0
7 1.5 1.2
8 1.5 2.0
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3. 2Ix} = A (Particle Flow Code) Z2EIZ]
3.1 & )

2 oA E By Exe] &3 HA HY AvS 7A dAAHoR Hibsy] fEte] Ee AW
(Distinct Element Method)& #7Fo.& 3l PFC®(tasca, 2004) & o]&3t¢ltl. PFCPE= 19854
Cundallel €181+ /g o F AF7hA @ wetsh F4& AR oA thegat okl A I 9ls
Al ol &= vt AAl= 3AHY A E hsstes AEEAAIN 2 s = BHY oz Fdue
=227t JH AT EARRIER 22k Mo mE FiE olE WY d 4 dvkal wdETh EI o

2l ° g = =& T dnky
= Z|®o g st /Ee

3.2 2|2 EMx| A (Calibration process)

PRC?Poll A Agmels F&st7] daids, dde) JHB2AgA9] AAdatgo] Dozt o £ 84
oA A RS FAStE dAEY HIAAR EAAE BMTE AANAY] AsS dFEete vhaE 34
ojth. oMo AFEERFH HAIZRQl BFE AFHOR gt oy WHEe] ARME ot it
Aol trerst E84 dEE dtdstr]ol= of4 A7 Sl

AT st By e REES A8 A4 100m, =l 200me] 4@ AHE AAs)
o, FaAFAA AMEHE Almet S SenzbA G, AERAA é%%% AYs AAsta 43
At agla o] AE PRCY Ud%¢4E mEde A% S @y nuste] Hargdy mUys
A3 HHo ¥ BAAZ A PFCPY Aol @3 48 wWFE QAo A9 A4, nhEA
T, YAzEe] AE Fo] k. BEe] wkE Ay Qixke AVE FAEA Ao & wgTE HA
BokaL, Al B S BEARSHY] flEl FaEs] A A7) dAE A Ptk

Al E3HES vl SAAE, o] ARA R HAtav|d= Aot meje] =84 A Aot
A J=F Aol A Alzte]l A Eolve Al AT wEbA BEE BER 9 QA= RYE
7o 2 A, i JAre] As BEAbE YAk ddgom diAlskaln A A Al A
7] EEE YA g AEje] 2polE wHEIL, o]o wel 9ty e} YAt B WItE BATE Ak
A717F F4g A5, AFe] v¥= FHAY dHo® vehve AFS BaL, 3 g e
2 gttt & AFtelA BARe A sk Alse TREERE, ol dAES &k E A Ho A
I H2Y974Y HE dds] sda, 3¢ YAS TACE AFEE AAYES st PRC? A8 1
A(calibration) FA4ES 3l 42 HF o8 24X+ o % 29 2o

I 2. 99 =47

Micro properties Value
Rmin (mm) 2.5
Rmax/Rmin 1.66
Particle density (kg/m") 717
Particle contact modulus, £c(i) 130
Particle normal/shear stiffness, An/Ks 6.5
Friction coefficient, u 10.0
Contact bond normal strength (V) 1300
Contact bond shear strength (V) 1300
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