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INVESTIGATION OF INDEXES CHARACTERIZING GROUND MOVEMENTS
ABOVE SHALLOW TUNNELS IN DILUVIAL SAND
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By Akira YOKOYAMA, Yoshiro HORIUCHI and Koh KIMURA

To predict the following ground movement and detect the failure of the ground, it is
important to assess ground conditions at that time based upon field measurement results

as possible as we can,

From the experiences of nine shallow tunnels’ excavation through diluvial sand, three

indexes termed Simple shear strain, Moment index, and Shear index which are based

upon the assumption that the ground above a shallow tunnel behaves as a kind of a con-

tinuous beam along tunnel alignment and transversally, characterize the settlement be-
haviour of the ground associated with tunnel advance as well as error function curve de-

termines the shape and characteristics of transversal settlement trough,
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Table1 Phenomena observed on and in the ground!®,
GROUND SURFACE SUBSURFACE
NORMAL PHENOMENON FAILURE TUNNEL]} NORMAL PHENOMENON FAILURE TUNNEL
NAME NAME |
1,Pre-upheaval or relative pre- HT,TT,
upheaval (L <-1m) OT,
2, Transversal KT,
crack
3,Pre-settliement All. 3,Pre—-settlement & Relative All.
upheaval
4,Enlargement of settlement HT, 5,Local KT,HT,
trough collapse KWT
6,Accelerative settlement All, 6,Accelerative settlement & All,
(-3< L <23m) Relative settlement
7,Failure of HT,KT 8,Collapse HT,TT,
ground KT,KWT
9,Convergence of settlement AT, 9,Convergence of settlement All.
( Im<L ) 10,Decrease of relative HT,
settlement
11,Longitudinal{ HT,KT
crack

Remarks; Definition

1) Pre-upheaval means the upheaval before the tunnel face reaches the measuring point.
2) Relative pre-upheaval means the phenomenon that the smaller settlement in the area can be seen

comparing to the surroundings.

3)Transversal crack is the crack which occurs before the tunnel face reaches.
4) Pre-settlement means the settlement which occurs before the tunnel face reaches.
5) Relative upheaval means the phenomenon that the surface settlement is larger than the subsurface

settlement.

6) Relative settlement means the phenomenon that the surface settlement is smaller than the subsurface

settlement.

7) Longitudinal crack is the crack which can be seen along the tunnel axis apart from the point above

the tunnel wall.

8)Y L ; Distance from the tunnel face, Minus means the condition before the tunnel face reaches.
9) HT :Horinouchi T., TT :Tokko T., OT :Ohnuki T., KT :Kuriyama T., KWT :Kokubugawa T.
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Fig.18 Final point of inflection (a/H=0.5 %) associated

with tunnel depth-diameter ratio.
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Fig. 19 Difference of i-value derived from surface and

subsurface settlement.
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