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INTRODUCTION

With cities growing larger there is an increa-
sing need for exploitation of the subsurfa-
ce. Access to the subsurface is granted by
constructing vertical shafts, which are often
constructed with a circular cross section in
order to utilise the arching effect in the re-
taining structure. The circular shape is an ef-
fective shape when it comes to controlling
forces acting in the retaining wall, but not
as effective when it comes to the demand of
ground surface area. For a tunnelling project,
an elliptical shape of the shaft would be pre-
ferred as it demands less ground space and
still allows transporting long pipes and tun-
nelling equipment up and down. An elliptical
retaining structure could also utilise the ar-
ching effect but would not be as efficient as
the circular shape as it gives rise to a different
stress state in the structure.

Apart from ensuring the stability of the struc-
ture, the retaining wall needs to deal with
the groundwater. If the excavation is located
below the groundwater surface, there will be
seepage of groundwater into the excavation.
By constructing a retaining structure which
is impervious to water, e.g. diaphragm wall,
the retaining wall will prevent lateral water
inflow. Some other problems related to the
groundwater that needs to be dealt with is
the groundwater intrusion through the bot-
tom of the shaft and the uplifting effect on
the retaining structure due to buoyancy. By
founding the retaining structure at sufficient
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depth under the excavation bottom, the
intrusion of the groundwater can be main-
tained on acceptable levels and the uplifting
force counteracted.

AIM AND OBJECTIVES

The aim of this master thesis is to explain and
analyse different design methods of retain-
ing structures for vertical shafts with circular
and elliptical cross sections, related to an
ongoing tunnelling project between Malmo
and Lund. The goal is also to provide some
guidelines about the optimal elongation for
an elliptical shaft, where the shaft remains
stable through the arching effect and not
requiring reinforcing ring-beams. This mas-
ter thesis will also enlighten the relation bet-
ween the foundation depth of the retaining
structure below the excavation bottom, the
groundwater intrusion into the shaft and the
uplifting effect on the retaining structure.

METHOD

Numerical finite element analysis will be
performed regarding the interaction bet-
ween the retaining structure, the soil and
the groundwater for a vertical shaft with a
circular and elliptical shaped cross section.
The commercial software PLAXIS will be used
to perform the finite element analysis. The
numerical results from the FE-analysis will be
verified against analytical results. Geotechni-
cal data from a recent tunnelling project in
Malmé will be used as material input in the
analysis.
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