
 

 

 

Quantum Ground Stabilisation System 

 

 

 

The Quantum Ground Stabilisation (QGS) System is a two part system that            

beneficiates the load bearing capacity of natural gravels and soils for road            

making purposes: 

● One part lubricates the particles enabling greater compaction 

● The other, a powder, fills capillary voids mitigating against soil moisture           

movement 

● The nett result is significantly improved shear strength of the natural material 

 

The QGS System is not a cementing agent: 

● Is therefore not prone to the shrinkage problems associated with cement 

● It can be reworked in service without loss of integrity 

● For repair use, treated material can be stockpiled for unlimited time prior to             

compaction 

 

The QGS System improves the bearing capacity of natural gravels and soils by: 

● Enhancing compaction through reduction in the capillaries between soil particles 

● Mitigating soil moisture increase thus maintaining the integrity of the natural           

cohesion and inter-particle friction 

 

The QGS System demonstrates these benefits through: 

● Increased unconfined compressive strength 

● Improved shear strength 

● Virtual elimination of permeability to ground water and rainfall 

 

The QGS System is a chemical substance which breaks up the adhering water film leading to                

an irreversible agglomeration of fines thus substantially reducing the capillary rise of water             

and allowing better compaction of the treated soil and increases required density under             

traffic. 

 

In comparison with untreated soil, QGS has the following characteristics: 

● Better compactibility through changing the water characteristic in the soil 

● Strong reduction of water absorption through reducing the capillary activity 

● Reduced water permeability 

● The Proctor Density Optimum Moisture Content of treated soil is lower and the             

density is higher 

● Malleability reduced, shrink and swell behaviour 

 

QGS inorganic powder prevents the treated soil from water ingression by closing the             

capillary.  Water absorption is drastically reduced, preventing swelling of the soil. 
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Advantages of QGS System in relation to cement and lime stabilization: 

 

● Mixed soil can be stored for unlimited time and remain fully effective 

● Environmentally safe and compatible 

● Easy to apply in the field, no curing time, use as soon as dressed and rolled 

● Large tolerance in soil varieties for treatment 

● Given correct material ratios, suitable application is made easier due to the constant             

rate of application per cubic metre 

 

The QGS System works the same with any type of soil as it activates the cohesive forces of                  

the soil and substantially and lastingly reduces the influence of water. The QGS System              

modifies the soil permanently and thus is used in-situ or in a factory premixing procedure. 

 

The bearing values of the treated soil allow for a notably higher bridge function in the                

bearing layers and thus a risk free reduction of the wearing course where applied, which               

may reduce the cover from 60 mm to 20 – 25 mm. 

 

Suitability of Natural Materials: 

● Generally, 33% gravel, 33% sand and silt, 33% clay 

● Free from deleterious substances 

● Free from excess organic matter 

● Free from high concentrations of sulphate ions 

 

Grading: 

TMR type 2.5 gravel 

 

Atterberg Limits: 

LLL < 25 

LPL < 18 

PI < 10 

 

Soil Moisture Capillary Brick Test: 

Where in-situ soils diverge from the preferred and approximate one third each clay, gravel              

and sand, the capillary of the in-situ is determined by an in house brick test, the outcome of                  

which will determine the need for importation of any of the missing fractions thus in high                

speed road building regular sampling is taken to ensure that the integrity of the QGS System                

is never varied. 

● Remediated soil should have sufficient fines (up to 30%) of clay, silt material to              
enable dense packing and a filling of the fine voids. Conversely, sandy, coarse soils              
have to be mixed with soils bearing clay to attain this condition, ideally one third               
each clay, gravel and sand 

● The Capillary Brick Test is one performed in the field and is the only reliable means of                 
determining the suitability of the in situ fractions for Consolid/QGS remediation.           
Thus it is anticipated that field analysis will be taken both ahead of time for               
laboratory analysis and by field machinery operators who will make visual and tactile             
assessments of the in situ and where any doubt is held as to the fractions, a brick                 
test will establish the capillary movement, thus the need for any importations to             
bring the medium into balance 

 
 



 
 

Brick Making Equipment 

 

 

 

 

 

 

 



 

 

Direct Shear Box Test: 

The maximum stress observed from the direct shear box test for both the treated and               

non-treated samples is shown in table 4.3 below. The results were used to find the internal                

friction angle and cohesion values for each concentration percentage. 

 
 
 
 

 Consolid Stabilisation 

% 
Normal Stress (kPa) Maximum 

Shear Stress 

(kPa) 

Horizontal 

displacement at failure 

(mm) 

 

0% 
200 119.27 2.5 

198.78 2.5 

400 216.77 3.5 

242.76 2.5 

600 325.85 3.0 

348.97 2.5 

 
50% 

200 438.83 5.0 

433.72 4.0 

400 618.68 9.0 

609.59 6.5 

600 688.13 11.5 

800.09 9.5 

 
100% 

200 550.52 6.5 

608.88 5.5 

400 750.45 10.0 

885.82 10.5 

600 1008.52 11.5 

1224.63 9.5 

Maximum Shear Results from Shear Box Test 

 
 



 

Shear Strength vs Horizontal Displacement for 600 kPa Normal Force 

 
 

 

Shear Stress vs Horizontal Displacement for 400 kPa Normal Force 

 

 

 



 

 

Shear Stress vs Horizontal Displacement for 200 kPa Normal Force 

 

Upon observation of the direct shear box test it was clear that the samples experienced a                

higher shear stress when more normal force was applied. Figure 4.8 displays the values for               

each of the three Consolid concentrations where a normal force of 600kPa was applied, the               

maximum shear stress is equal to 1226kpa and was sheared to a distance of 9.5mm before                

failing. For all three normal forces the 100% Consolid concentration was the most effective              

at deterring the shear force imposed by the machine. The untreated samples were the most               

sensitive to shearing forces and produced the poorest results in respect to all three normal               

forces. 

 

Describes the shear stress vs normal stress for each Consolid concentration 



 

 

 

 

The results obtained from the direct shear box test for samples with 0, 50 and 100%                

Consolid concentrations are given in Figures 4.4, 4.5 and 4.6. Each figure plots the maximum               

shear stress experienced at the normal forces of 200, 400 and 600kPa for its respective               

Consolid concentration. This process then employs a trend line to derive the internal friction              

angle and cohesion values. Through the observation of each figure it is apparent that both               

the friction angle and cohesion value increase remarkably for samples treated with            

Consolid. 

 

 

Normal Stress vs Shear Stress for 0% Consolid, the cohesion factor is described as the y                

intercept and the angle of friction is the gradient of the line 

 

 

 



 

 

 

 

 

 

Normal Stress vs Shear Stress for 50% Consolid 



 

Normal Stress vs Shear Stress for 100% Consolid 

 


