
ABSTRACT 
Drilled cuttings-bed formation is a natural 

process during wellbore drilling operations, 
although it is not desired. To optimally 
remove the drilled cuttings out of the 
wellbore it is important to break the formed 
beds. Wet-granulated material such as the 
drilled cuttings behave differently depending 
on the applied stress and particle 
concentration, it can behave as solid when is 
at rest or under low energy input, or it can 
flow like a fluid when a certain energy is 
reached. Here it is studied how a wetting 
fluid can modify the motion and properties of 
the cuttings-bed by using powder rheology. 
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Figure 1. Ring shear cell (lower part) and the 
geometry which is used to consolidate and shear 

the sample.

water-
based drilling fluid with density of 
1.68 g/cm3 containing KCl, soda ash, 
polyanionic cellulose, starch, xanthan gum, 
barite.  

 







The Y axis intercept of the tangent of the 
circles is the cohesion, and the tangent to the 
circles is called the yield locus, which 
represents the maximum shear stress that the 
sample can withstand under a certain normal 
stress without suffering plastic deformation  
of the cuttings-bed. In the case of 
combinations of normal and shear stress 
above the tangent, the cuttings-bed will 
undergo failure, which can be understood as 
erosion of the cuttings-bed. 

In Fig. 5. The Mohr-Coulomb envelope 
with pre-compaction normal stress of 2 kPa, 
4 kPa and 6 kPa show cohesion of 371 Pa, 
434 Pa and 1126 Pa respectively, and tensile 
strength of 442.3 Pa, 479.8 Pa and 1535 Pa 
respectively, which is in line with the theory 
as with more confining force, the sand grains 
tend to have more contact area and less 
distance between them provoking more 
friction [9, 10]. 

In addition, when using more complex 
drilling fluids, such as water-based drilling 
fluids, it is possible to observe higher 
cohesion between the cuttings-bed (see Fig. 
6.), this might be due to capillarity, viscous 
forces, and electrostatic attraction imparted 
by the composition and rheological behavior 
of the interstitial fluid.  

The Mohr-Coulomb envelope for the 
cuttings-bed with water-based drilling fluid 
as the interstitial fluid, with confining normal 
force of 2 kPa, 4 kPa and 6 kPa showed 
cohesion of 907.5 Pa, 947 Pa and 1810 Pa 
respectively, and tensile strength of 1130 Pa, 
782 Pa and 1689 Pa respectively.  

CONCLUSION 
It has been observed that interstitial fluid 

composition and its rheological properties 
can cause the cohesion strength of the 
cuttings-bed to vary significantly. This 
information will be important input to models 
for predicting the required energy to erode a 
cuttings-bed.  

It was seen that fluids with more 
complex network structure tend to instigate 
higher cohesion strength between the 

cuttings  particles. Further tests and analyzes 
including different type of drilling fluids, 
including oil-based drilling fluids and 
different formulations, are required to 
comprehend how these parameters can 
influence the particle-particle cohesion. 
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