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Introduction

Large fractures with low effective stress are of central importance for stability and inflow, in rock
construction and when extracting or storing natural resources and energy. Fractures, especially large
ones, affect geometry and technical execution related to reinforcement and grouting. Superficial, large
fractures can be significantly affected if the grout pressure is chosen too high.

Given this, it is of great importance to be able to identify and hydromechanically describe fractures
both in the laboratory and in the field. The difficulty of investigating (hydro)mechanical properties in
the field makes a field-laboratory coupling particularly relevant.

Aim and hypothesis

The aim of this work is therefore to develop theory, model, and method to describe, couple and
interpret hydromechanical investigations, in the laboratory and in the field, for different scales,
focusing on fractures with low effective rock stress.

The hypothesis is that this can be done via modelling and hydraulic tests, focusing on stiffness, k,
fracture aperture, b, contact point distance, w, number of contact points and mechanical properties of
the rock mass (E, v). Key references for modeling and coupling of hydromechanical investigations in
the laboratory and in the field are Hertz (1896), Witherspoon et al. (1980), Olsson & Barton (2001),
Cooper & Jacob (1946) and Doe & Geier (1990).

Initial results

A basic analytical model has been developed and so far tested against a laboratory experiment with
known geometry and low rock stress (Thérn & Fransson 2015, Thérn et al. 2015). There is good
consistency. Values of stiffness, k, and width, b, for the specific laboratory experiment also coincide
with a semi-empirical relation for k and b that has previously been developed based on data from Asp6
and Laxemar (Fransson 2014).
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