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Preface

This project thesis in geotechnics is written in the course TBA 4510 - Geotechnical specialization

project which is part of the MSc Geotechnics and Geohazards program at NTNU. The project

is carried out during the autumn semester of 2019, and is executed in cooperation with NGI-

Norwegian Geotechnical Institute. Before this project could get started, I had to learn my way

around the labs and how the triaxial apparatus worked. I had to start from scratch and learn

all the practical parts of running a triaxial test by experimenting with dummy samples over a

few weeks with help from the geotechnical staff, in addition to how to process the data. This

impacted the available time to write the report.
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Summary and Conclusions

This project describes the methods and results from running triaxial tests with different loading

rates on a silt material from Halden, Norway. The test site in Halden have been investigated

for several years, and has been well characterized by other testing methods. By comparing the

obtained results during this project with older results, an evaluation of the impact the load-

ing rate have on shear strength is determined. This project mainly explains the triaxial testing

procedure, the results from the tests and an evaluation of the undrained shear strength of the

material. The sample from Halden has been stored cold in a fridge for over two years, and had

to be trimmed down to proper dimensions before testing could occur. A higher undrained shear

strength is observed when the samples are loaded with a higher rate. These values seemed to

be slightly too high for use as deign values, and should be neglected. The samples sheared at

a lower rate seems to coincide well with the previous results from the test site. The undrained

shear strength is estimated to be around 100 kPa at around 15.25m where the sample is taken

from.
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Chapter 1

Introduction

In Halden, Norway there is a permanent geotechnical test site which is used for silt measure-

ments in situ and sample collecting. These test sites are meant to provide valuable information

for public authorities, industries and research organizations. The Halden test site is located in

the southeast of Norway, close to the Swedish boarder and approximately 120km south of Oslo

seen in Figure 1.1. There has been performed several different in situ tests on this site (CPTU,

SCPT, RCPTU, SDMT and other tests). Samples has also been collected using various samplers.

In this project, the block sample HALB04 collected at 15.25m depth will be investigated in the

lab. Triaxial tests will be performed to investigate the effect of load applied at different rates.

The reason to carry out this project is that the silt is a genuinely dif�cult material to evaluate,

especially for very low plasticity to non-plastic silt. In addition to this, there is no permanent

framework to evaluate the sample quality. The samples of intermediate soils of high quality is

often troublesome to obtain. Furthermore, there is quite little information regarding the topic

of selecting the �tting engineering properties for practical use.

1.1 Background

1.1.1 Halden test site

As of 2011, the test site in Halden has been used for different geotechnical soil testing. The site

contains layers of sand, clayey silt and clay. In this report, only the silt is to be investigated. The

2
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