
 ABSTRACT: Deep dry soil mixing (DDSM) is a form of ground improvement in which dry binders are injected and mixed in 
situ, forming individual columns, rows or interlocking panels, thereby improving the geotechnical characteristics of the host 
soil.  In situ strength verification is required to validate designs and is typically achieved using the Push-In Resistance Test 
(PIRT). Guidance on PIRT bearing factors is almost exclusively based on Scandinavian experience which has limited 
confidence in the technique internationally; this has prompted a comprehensive suite of laboratory-scale PIRT verification tests 
in cement-stabilised clay/silt at NUI Galway (Timoney and McCabe 2017).  Given that peat soils can be successfully stabilised 
and that very little of the collective PIRT experience to date pertains to peat, a small supplementary study of PIRT in stabilised 
peat was carried out, the results of which are reported in this paper. The PIRT bearing factors inferred for stabilised peat are in 
keeping with those obtained for clay/silt at comparable stabilised strengths.  
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1 INTRODUCTION 

Dry soil mixing (DSM) is a form of ground improvement in 
which dry cementitious and/or pozzolanic binders (e.g., 
cement, lime, pulverised fuel ash, gypsum or ground 
granulated blast-furnace slag in suitable combinations) are 
injected and mixed in situ. Deep Dry Soil Mixing (DDSM) 
facilitates the construction of stabilised columns (in single 
units, rows or interlocking panels), while Mass Stabilisation 
allows for the complete stabilization of a zone of soil, with 
both versions suited to a wide range of geotechnical and geo-
environmental engineering applications [1].  
   In DSM, binder hydration reactions are initiated by the 
natural moisture content of the host soil, resulting in a 
stronger, stiffer and less permeable composite mass. DSM is 
typically deployed in soils with moisture contents in excess of 
40% [2], for example soft clays/silts, peats, dredged sediments 
and other weak soils. In spite of their high moisture contents, 
there is plenty of evidence that peat soils can be stabilised 
effectively [e.g. 3,4]; cement or cement-GGBS binders are 
recommended, at dosages of 150-300 kg/m3 [1]. 
   Site-specific laboratory trials are routinely used to estimate 
the stabilised strengths that will be achieved in the field. 
However, it can be difficult to replicate field conditions in the 
laboratory [5], given the myriad of technical considerations 
involved, such as soil and binder characteristics, and mixing 
and curing conditions [6,7]. Therefore, in situ strength 
verification is essential; for DDSM the most commonly used 
method is the Push-In Resistance Test (PIRT). Guidance on 
inferring column strengths from PIRT relies almost 
exclusively on Scandinavian experience, e.g. [8-12], 
prompting Timoney and McCabe [13] to carry out a 
laboratory-scale study of PIRT on stabilised organic clay/silt, 
aimed at offering independent verification to satisfy 
international interest in the test. Given the potential of peat 

soils for stabilisation and that very little of the collective PIRT 
experience to date pertains to peat soils, a small study of PIRT 
in stabilised peat was carried out as a supplement to the 
Timoney and McCabe [13] study and is reported in this paper. 
Bearing factors inferred for stabilised peat are compared with 
those for clay/silt [13] at comparable stabilised strengths. This 
work will be of interest to geotechnical engineers in light of 
recent evidence that stabilised peat can sequester CO2 
[14,15,16]; the on-site environmental impact of soil mixing is 
therefore lower than excavate-and-replace solutions which 
lead to CO2 release from peat.  

 
2 PUSH‐IN RESISTANCE TEST  

The Push-In Resistance Test, also known as Kalk-Pelar- 
Sondering (KPS) in Scandinavia, involves the measurement of 
the force as a winged penetrometer is advanced through a 
stabilised column at a constant rate of 20±4 mm/s. Typically, 
the width of the penetrometer is 75% of the column diameter; 
a 400mm wide penetrometer is shown in Figure 1.  

 

 
Figure 1. 400 mm-wide PIRT penetrometer 
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6 CONCLUSIONS 

It is clear from this study that Dry Soil Mixing is an effective 
method of stabilising peat soils, although binder contents 
required are typically greater than those needed to stabilise 
soils (e.g. clays/silt) with lower moisture and organic contents. 
   The PIRT N values derived show some scatter as expected, 
given the inherent natural variability of the peat and the 
mixing process. The individual values from three columns 
tested at different curing times lie in the range 7-26, showing 
the same strength dependence as found for PIRT on clay/silt 
columns using the same apparatus [13]. Furthermore, the 
combined peat and clay/silt dataset suggests that the N value 
(corresponding to a particular strength) may be independent of 
the host soil type, but further research is warranted to 
investigate this preliminary finding. In addition, further 
research is required to confirm the applicability of reduced-
scale model data to field scale. 
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