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ABSTRACT

Tunneling through soil deposits invitably leads to
downward ground movements above the tunnel crown. Structures
existing within the zone of ground movements are affected
and may be damaged due to these movements. prediction of
ground disturbance associated with tunneling was the aim of
several research WoOrLKS. These studies concluded that such
ground movements depend on tunneling technology and surface

and subsurfce conditions.

The maln tunnel of the East BEank Wastewater Project 13

the first tunnel which has advanced 1n Cairc using two

Central Library - Ain Shams University



different technigues. Full face Dbentonite slurry boring
machines and open face shields advancing under compresscd
air were used for the construction of different stretches ot

this tunnel.

The present research was performed on a test area which
was chosen where 5.15m shielded tunnel was advanced through
water bearing alluvial soil under compressed alr. gurface
and subsurfaces subsidences were measured using a set of
surtace settlement points and magnetic multipoint
extensometers respectively. Two standpipe piezometers Wwere
installed for monitoring the changes of groundwater level 1in
the vicinity of the tunnel . Field measurements of ground and
groundwater responses to tunneling provided a realistic taol
for gquantitative evaluation of the in-situ performance ot

this tunnel,

It was illustrated that the field data compiled from
this research can be used to predict the behaviour of future
similar tunnels constructed under different areas of Cairo

and other cities having similar subsurface conditions.

Finite element technlgues were used to calculate surface
and subsurface ground movements before and after the release
of «compressed air taking 1into consideratiaon different
nonlinear stress-strain models. Measured ground movements
were compared with the calculated values and some gulidelines
on the use of numerical models for prediction af soil

subsidences above tunnels are offered.
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