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ABSTRACT

Three experimental full-scale deposition holes (diameter 1.5 m, depth 7.5 m) were bored in
the Research Tunnel at Olkiluoto on the southwest coast of Finland. The disturbance caused in
the zone close to the surfaces of the full-scale experimental deposition holes has been
characterised by laser profiling to assess surface roughness, and by laboratory studies of rock
samples taken from the disturbed zone using scanning electron microscopy (SEM) and two
novel methods: the He-gas method to measure permeability and diffusion coefficient, and the
Carbon-14 Polymethylmethacrylate method (“CPMMA-method) to study porosity and
microfracturing. The Research Tunnel itself was excavated using the drill and blast technique.
The results of the studies on excavation disturbance caused by blasting show that there is a
fractured zone surrounding the Research Tunnel. Hydraulic studies have indicated a hydraulic
skin zone. The disturbed zone close to the surface of the walls of the full-scale experimental
deposition holes exhibited increased permeability, higher diffusion coefficients and higher
porosity. This paper includes some preliminary results covering the studies of excavation
disturbance close to the surface of the walls of the full-scale holes and the excavation

disturbance caused by blasting.

INTRODUCTION

Three holes the size of deposition holes (depth 7.5 m and diameter 1.5 m) were bored in hard
rock in the Research Tunnel at Olkiluoto in Finland [1&2], see Figure 1. A novel full-face
boring technique was used based on rotary crushing of rock and removal of crushed rock by
vacuum flushing through the drill string, see Figure 2 & 3. Boring of the experimental full-
scale deposition holes was accompanied by comprehensive pre- and post-characterization of
the rock in the field close to the holes using geophysical, geological, hydraulic and rock
mechanical methods.

Tests were carried out while boring in order to establish the effect of changes in the boring
machine operating parameters on boring performance and on the quality of the hole. The
evaluation of the quality of the holes included studies on the geometry of the holes,
measurement of surface roughness using a laser profilometer and laboratory studies of
excavation disturbance in the zone close to the surface of the holes by using scanning electron
microscopy (SEM) and two novel methods, the He-gas method and the “CPMMA-method.

Both the boring of the full-scale experimental deposition holes and the characterization work
was commissioned as a co-operative project by the Swedish Nuclear Fuel and Waste
































