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Abstract  

 
Deep mixing is a widely used in-situ ground improvement method for road construction in 
Nordic countries for road construction. Deep mixing can be done either as separate columns 
or as mass stabilization in which the whole soil mass is mixed together with a binder. In both 
cases, dry mixing techniques is used for mixing [1]. The objectives of the presentation is to 
introduce the Nordic deep mixing method and to show the latest developments of the method 
and its design.  

Finnish Transport Agency is updating its guidelines to meet the eurocode 
requirements. Therefore, the design guidelines of deep mixing is updated as well. In the 
revised guidelines, the traffic loadings have changed, so the design of deep mixing has to be 
re-evaluated. The basic principle in design is that the stabilized soil is an improved soil, but 
not a structure. The design of column stabilization (so called Nordic method) was first 
described by Boman & Broms in 1975 [2]. The design is divided into two parts: the safety is 
verified with stability calculations made in ultimate limit state, while the dimensioning is 
based on the settlement calculations made in serviceability limit state. The design approach of 
Boman & Broms is based on the assumption of even strains of columns and subsoil. The 
columns are assumed to behave as elastic media to limit the settlements. The distribution of 
stresses between columns and subsoil has a significant impact on the centre to centre distance 
of columns.  

While column stabilization has mainly been used for clays, silts or gyttja, mass 
stabilization was originally aimed to stabilize peat. Mass stabilization was developed in 
Finland in the beginning of 1990’s. The method proved to be good and flexible substitute for 
mass exchange method. In mass stabilization the subsoil is mixed together with a binder in 
rectangular three-dimensional blocks. The depth of the blocks varies from three to five 
meters, however, nowadays even deeper layers can be treated. The binder is generally cement, 
but other more environmentally friendly binders such as mixtures of ashes and cement are 
also used recently. The mixing effort for each block is constant. While mixing loosens the 
subsoil remarkably, a vital part of the method is to cover the mixed block as soon as possible 
(in less than one day). The covering layer is usually one meter thick layer of crushed rock. 
This covering layer is used as a foundation bed to the excavator for the subsequent blocks. 
The applications of the method has expanded widely. For example, contaminated soils can be 
solidified in-situ to an inert material that prevents leaching by this method. 

Contractors have recently developed automated mass stabilization in order to improve 
the quality and productivity of this method. For example, mechatronics controls the 
positioning of columns and document the execution of mixing. The quality of the stabilized 
soil is tested after a fixed strengthening time, usually 28 days, by using different sounding 
techniques. The column stabilization method has been well established and recognised as the 
most commonly used ground improvement method in Finland. Mass stabilization is 
considered as a reliable and versatile ground improvement method. Both methods 
complement each other and, the development and improvement of both methods is 
continuing.    
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