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Two- and Three-Dimensional Analyses of Closely Crossing Tunnels

Toshihiro ASAKURA, Railway Technical Research Institute
Yoshio MATSUMOTO, Railway Technical Research Institute
Kazuo 1TO, Kozo Keikaku Engineering Inc.
Masayasu HISATAKE, Kinki University

abstract

When a new tunnel is constructed near an existing tunnel,effects of the new tunnel on
stability of the existing tunnel should be inquired prior to the construction. In order to
make the effects clear numerically, a three-dimensional finite element analysis has been
performed. The three-dimensional analysis, however, requires a great deal of time and cost, so
an approximate estimation method of lining stresses by two-dimensional analysis is also proposed
here. The model of the analyses is the closely crossing tunnels with 2m separate distance. FEM
programs of ADINA and NATMFEM are applied for three- and two-dimensional analyses
respectively. The three-dimensional analysis of linear elasticity with 4400 nodes and 3200
elements has been performed by taking construction sequence into account. The two-dimensional
analyses have been performed in two planes in which the new tunnel axis and the existing tunnel
axis lie respectively, Through three- and two-dimensional parametric studies, an approximate
three-dimensional tunnel behavior by two-dimensional analysis has been proposed.

[ 3 esesmmuimi |
o e I
1. @I LI A Y
BFEELrOBEFHEOMER &MHE - T B&R 2k O 3 kT EHOLE
Hici S SHA TS COBE.
RICEELTIESTONARSEATVS Be. B PR —
BEANOBETOERTCOBRLETMOE B EBHL,

Kii-5 0 BH
B IANVNANDHETFRINEEREE LR %,

FUxAORERIRTHEETSD . BB 3 RITH
HRESCRIABRENZIRETHHH, BIRCHE 3 RTHE
W7 — 5 OfEK. RITEBESE oRMERBEZEL. X
FORAZEES 2 RABIICHBE LEL OHIBRE L »TW
5, COB, HBNABICEBTE 3 2RTEFICLD b Bt - LEORE
A NVOREMELEUNCREAT 2 HE2RET 5, K1 #Rirekre—

—-312—



CHIEFTHOVORTVWEIER N 2NV ERELTCERBRTILIRHFE TR, BRI 2 VEXRHETO
BIEBITARCCE LD, SHBRTIHETR 2ROEBERE2ERSGDES LItk HFIk 320D
EHIZEUMCRE Lo AFHEOZIURR I KR T 70—t DRFLAS, SEIERBL AoV T

Bhif, HRNBEC3RITHEEZER L TR EELZ NS, UTREFERE2HET 3,
MisEiEM4 400
EEHIEW3I 200

2.  3RXRuiEERR

ARETR, W{2HhDF —RITDWT 3RITERETO. e A
BET 52 KT AV BY BBYE <5 A — 5 £EET 5 4§ﬂh’
CEEEMET AN, BERCNLORNIEEELLED S WH’% .
Thb. SERE2 RS EREORY (RAER 2 m) B 2 8
gliicsi3 31 r—20%, K725 A TADINA j;iggg
R CRES £ 1T R RABET B, 0 |y

Ay — 23, BFOHEHHEL 2V (E¥D110m: ;fra Lf
NZERERS 0m? ) BEFIcHZEREMNS 0m? @k ¥ 3 ‘ lv/gy;> "
AERLCHERT260TH 5, BFKAVLERIR, Th :

FRHINICE SHIHOTA V34 Y » 0 BR. BITHS ®2 3&RmWEFNV

i1 2HIABEREFEAL, At hCBES 2 MUERCR 1 0HREREA W, UTRETERO—
WERT o

(1) FIHZ b 2 VOREIET i

BHEHIZ 7 » T B BUTHROBR |y R - S O

BB ALK OBRARECTES [ g y*wmﬂ‘:"’:f—”}
EaigaE., UPHEMETOR TR | Q B v
BhBRKLTRO1 /31EETH 3, L ‘ |

L. B2 VESCBOVTR. PR 2 Y ”m A l
WM & 0 DO SIS OB 075 % Am}/*
R, FE L 3 VROME S ORI s e B
ABNELBY iR RRic R H v * B3 \EI&X7» 7RBIBFHRL Y2 VORBUTR
MEFTBWTRMOXKB EB~/PELE

ERB>TVEOBHEHTHE, RAUTE

! | ~ BB

o oE M

12017 T 3, "

(2) B+ ¥ 2 VETERICRET 3157 . N
EHOEFIEV, FFHEr v At | ipiitae —

BIBIRAS3I S ¥ 5B MARETHTF L. g zmo s

BLCSRET 5 BABH RO IR o s

hey, BREMBELGUER. AR, E| o RALETAD ~ L

EMHEELL. IBGESER A0 F T LS Te T e e e

£BET 4 mA LB A AR 6K & TG

NERES B (RAREILNREIBEHT |

22kgf/em? &LIX - 72) o IRICEITEERO 3 M4 BEHLr2ABEIZBOBRREGH

Wt ETRO—HIER 5 LR it b v 3 VEEBREY )

—313—



FH b v 2 VE RS
OB LIS EKRE

B5 BEwtvraBIERESURBERS
(AR5 v 76 : YITILLE ISR - >~ 2 nihik)

SRIENHEROBNERIFERCEL . Z0odhh S5V oL BB LA bOER LN, KEFICL D
REF L YR VOBEHBBBTE ., ROBTHBR 2RI EFNVOFREEBE LAMUEERITY 5,

3. 2XRuIBHIRE

(1) 2REEFLOELH

2ITTEF NG, FER P xR BARE . EANE (FRE
PR NVEIAR) D2oDEIRBWTELSNEND B, B
BhrvramFHEFLVCBOTR. EELTHRE N VXL
ORLHE, H& b+ ¥ 2 VAR~ OEEHESERTT S C
EBHRB, £, WH A ABEASEE L TIRER
PR NVEBIERBOREEE S CiHEFESORE T
BERZ, EFMELOBMRERT., 8ItiRTo EFNVDEK
BIRELLIR. BRF 2 AMERICBWTIRESR 20
BoOBREREBIR L MILUMO 2ROEREESDE R
bDEL. ThZFhORERZ ST b v 2 AV EAMLIIC R
FIHEGHEZEL. TOEROESREE 5 A—5 ¢
T560THD. X B b 2 VEAAEEIIEBVTI,
F& X AVBHMSE 2RERORERE L, BHIRcS
WCHEAU~OBEHEEER L. BET LT LR
itk -~ TRESHIEROELLRE 54— &L, 3
W R AT A LRI 2 OREMELHEL, &
VidkiRDa : bOLEERDIILTEHDTH B,
(2) 2WTRTFRT S iz 3 IRTTARITR R & D b8
HBRNO:- DT 2RTEF VLB — X325
1&RTe UTR22O\BFHEII>WTERENRE LK
BER~3,

© BEHbFrARNVEAAR

T, EFHB L V2 VORIBIET iR 3 TR

—314—

BERR b v Al AR
2 R

BEER b A VEBE T
M6 3H&RTRIFEFNE2XRTEREOME

3ILEF N

B : 2 kAT
a ¢« FHE L v 2AVEERES (SEEREX)
b : EARLERS ( ~ )

R7 B8+ >R rEAHEE S L EOBER



BRIBE(OEMT 3 b0 ERMT L &L,
VIl —ZRDA—-1FEFNVTlda : bOHEL]:
1.6 LIRELBITET » 720 COBRIIK R
T LI IRAMITEROBIEL /20 TRE
BT, WicHILEDOE S 2EHI2 LA
— 27 -REfTotto COBE. UTH-—T%B
SRl B3 EBHRAMB, BER L 2 VHOE
NBLUBEBLERETSHNOBEUBED - 20
BT, RECRET2NOERFHE 2 KT
FHEOHBLEERL, BRKGFEEX 27—
ZEEMULCOEREER L, A—47 —RITR
TLEHROBREMFELALEFATHEEZ1:0.431C
Lfch — 205, 3IRTEREREBV—KERL
<o
@ B bR VAR

EELHE N 2 VO TREFE GERY
3b02RHTCEEL. RIERRT4r -2

B : 2 RuiLMER

a &L A VALY (FHBERES)
b : BHIEBGWHO MK ( ~ )

X8 B> adbEEE S EOBER

#1 2R E ARy — 2—RR

DWW ET > 7o ENEFNDTY — 2B S | 1| R & @ Bhobemn mRA B "=
HTHBERL 0Lt COBA, B—ay |77 Bal® (a: b)
~ BB 51:2.3 ORBEBVT, BhOKE |4 P18 BERGE ARR ) -
GWHRSURBICRET 2B HABEL —KT 3 A-Z%%g% 1:0. 75 ” + EE
BRI ot CCTHHSNWBI LR, 3T |A-3 1:1. 5 ” ’ﬁﬂﬁ@
RIFFEE T, Rt VA VORBHEOL TR | A-4 1:0, 43 ” -ﬁ%ﬁﬁ
20.13mE R -THD., Chi3RicRohs k>
CERL yALOEBOREEVWEE TR |BT] 1:0.5
= - - B—2 | B8 1:0. 8
BIFEHROMBTHEY., o TRLBSOERE MM& SEMFR CAN
FEKREC ENIE, BESECRS L ER®EL (B9 1:1. 6 TANEIRE
TW3tEiLoh3, B—4 1:2. 3
ULoHTE2&0EL. Xy -2 CREMBITE
RBOWTRRRETARELBECLENTER,
c
AFHILBVTH- NP EATIERE s oMt B R
Bre—MELURETEHiIciR, &S IICEBITER J [
ERPTIERSTIR, ChdOEREEIC ! ,_E;v_
ZETHEIEBBETHS S EEL B, = y
BR&E A ¢ v SE=—
1 i
: [ SR , il X -
' ERAE
| i IV
| (IR - RHR 5 4 ) AT B Y0
| 71 1 TR @IFASA K- ) Bi5E
1LY T g b o oV RRDE

—315—




eFNMAL
-'E--ﬁ"')DA 2 —

x BB RN E2FIWASZ —x
3 TN S ——
T | _v%;gggggng . FB VA ARBLT
L T e B oK
# 3 e
(m)
XEHW (BPITEEFN) o OB (m) —=
T | SRR
T el e
. 1 | M10 BEHY-—2icki}
s E BEEY b vk LR
BT - BIERL T8 o Hos
R T i cre
$ 7] X =FAB3
i " ':E‘TIDB4
(m) ]
Y T Y A A AP P
2¥iEH (SRTEFN) ERHo0HE (m)
4. HEHYIC

2IRFEMBITIC LD, SIRFTMNIITERE L Y2 VOBEBEEUNICRR T FHRICH>WTRERELL, 5H
B17r—20FFRO>VTOIREF LI, HILOENTRKREOREASTC2RITHEITWIOERES 2600
BhABE b 200 Te—F, BIBAS RS VWTELNNBRRANBTETHS L EBSMh o1

S, Wk - BLARE P X v oBERE. BB, MIUMES 205 A -5 L LCARFRORLM R O E AR
KOWTREZEREAL. SOBBENF—5. BHERT - s Lo BRI ETOITETH 5. AHE
PIEERE N YR VORBRMEEELT I —MERNETRVTH 5, BEBIC, BTN > TIRREDIEEH
EHRFOFEHEERCERBRBIEELIEERL TRV LY 5,

(BE W)

1) +B #%. ZHiEE. XA%E. RASE : T2 0B 075 AolRERFER ) . $EH
WAL ND.1351,1987.3

2) HiaEal, MASHE, FEAMS. ARBE: [ 2 VRZ0RBTHRE (1) | TA¥LHE450H
FRBHSM|EMESR %3 % p566,1989.9

3) Lampman L.E,et,al: Use of ADINA for nonlinear three-dimensional analysis of intersecting
tunnels in rock medium ,Comput.Struct.,Vol.21,No.1/2,1985

—316—



