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BEHAVIOR OF TUNNELS IN SUNDY GROUND

By Toshihisa ApacHi, Makoto KIMURA,

Naohiro YamacucHi and Humihiro Osabpa

Synopsis

To obtain basic data served to the design methods of sandy ground twin
tunnels, a series of laboratory two-dimensional model tests were performed by using
a device which was designed to simulate tunnel excavation and at the same time to
be able to measure the earth pressure acting on tunnel linings. From the test
results, it is found out that the mechanical interaction of two tunnels depends not
only on the spacing between two tunnels but also on the overburden.
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Table 1. Kinds of model tests

Kinds of Overburden height [Spacing between Tunnel measuring
model tests (7 twin tunnels (B) earth pressure

* Experiment I
* Single tunnel

0.5D, 1.0D, 2.0D, 4.0D Newly excavating tunnel

* Experiment II

. 0.5D, 1.0D, 2.0D, 4.0D|0.5D, 1.0D, 2.0D| Existing tunnel
* Twin tunnels

* Experiment I
* Twin tunnels

0.5D, 1.0D, 2.0D, 4.0D |0.5D, 1.0D, 2.0D |~ Newly excavating tunnel,
» Existing tunnel

| - -

Photo. 2. Tesl arrangement for twin tunnels. Photo. 8. Test setup for twin tunnels.
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Fig. 3. Earth pressure distribution on tunnel lining

(experiment I,Z=4.0D).
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(a) Z=0.5D, B=1.0D (a) Z=1.0D, B=0.5D

Fig. 5. Earth pressure distribution on  Fig. 6. Earth pressure distribution on
lining. (experiment II, tunnel lining. (experiment H, over-
spacing B=1.0D). burden Z=1.0D).
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L; Existing tunnel
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Fig. 7. Earth pressure distribution on existing tunnel lining
(experiment ).
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(a) Existing tunnel(L),
Z=2.0D, B=1.0D
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(b) Newly excavating tunnel(R), ~—— § = 2.0mm(L)
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3.0mm(R)

50

-100
Fig. 8. Difference in earth pressure distributions for two tunnels.
(@) existing tunnel, (b) newly excavating tunnel
(experiment H).
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Fig.9. Relation between normalized earth pressure on tunnel crown and
springline and reduction of tunnel radius
{a) B=1.0D (experiment ),

by ARSEESEA 05D, 10D, 20D EBLEEIERTH B,
THEHD, @b, b UREEEASNSVEEEEBRIKRECL S, BT, b2 ARE#B=05D
KBOTEHRL Y2 4036=20m R) UBTEERERLTWS, £/, xRS B=20D
TiE0=20m R) LIETHER, BEEL Y x0, Flbvyroe b EMBEE 2) ITIBRT 5,
St v A LVEEESAREVEEEHRIINE L, BEN Y RAVRRVEELFALVN, b RIE
BREEAVNS L EEFHBRIAEL, BEL Y RAVCEIIEENRE L,

PlbEkb, BEERb v 2L &R v 2L Beg e HEESERL, EhbAREVRE, £tV
FOVREEEBE AV NS WIRE, FEZEMEEL LB I EBHLMICE s, B, IAIDEREVZ=
40D DIBE, F Y AUBHICHOER N YALMBLRI ISy FT—FBELRY, 20K, HHIEE

Fig. 90)idt» 30 Z % 10D &L,

_8_.



I e AR« (b« W AN B BIEK b x VRO E) 191

B=0.5 B=1.0D

B=2.0D
(b) [/ \8 _\@ @

1.0 @ 1.0. 1.0 |

s ; s — o ———
(0) (5) 0 ((2)) {5) (0) (5)
Z=1.0D el

Z/B=2 1/Bsl 1/B=0.5

[ L, Existing tunnel
. R; Newly excavating tunnel |

1.0C ® Lop—® 1o} @

e 1% LW

2 o 2z A E—
(1)) (5) 0) (5) ()] (5)
sy Reduction of tunnel radius § (mm)

Fig.9. Relation between normalized earth pressure on tunnel crown and
springline and reduction of tunnel radius
{b) Z=1.0D (experiment 1),

YA VEEESMEAVNS WA, 75V FT—F Ik AINHERESREE b v X L ORI ISEL,
Y RNVIBHIOEEHNERE S LS, Licd->T, B YR VBHEL THIC b v 2 VR 58S
i3, BN Y AAVDOTEMNEFLL FRTE0T, P yRABEIOBT LEEsEShiERsmu &
Bk, Bz, ThIROMKEL, b YRVBRANS B ERIENEE 5,

Fig. 10 3ERMIcH T 5, YR AEMEILI-E 2070 IBMLOSEENES L UOEA~

7 b ADO—FlERLTVS, BEbD 90, 50, 25% &ii, SELHOLEMNEE b v R VBB TH - 1-
HERLTVWS, ChoORE DL TORELEB S,

1) DUBR50% LI EERIT 28R (A SRR EBREN) 12, FoEALMEmIcEEL, FoERIEM
EEIH L TRIZEBETH 5,

2) bR BREVIEE AFEBRERT S,
3) AMBRRIHMIDMBRELASE, b rvRAEHCLST—ETH 3,

_9_



192 SOAMI KRS B322B-2 F 1.4 (1989)

50%
—_— - - (b) Z=1.0D,
@z2m, [T
B=1.0D ‘
¢ 77 ¢ 908
A
o
4 [ ¢ d—
(¢ 7 ¢ {s ¢
( ¢ ¢ |7 (
2 ‘v
5‘-.$%/ l:
(A«
@\
‘ [}
t [
(¢) 72=0.5D,
B=1.0D 508 - — =
S A R 90%
' {

Fig. 10. Displacement vectors and equi-displacement countor lines in sur-
rounding ground (experiment HI).
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