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Figure 12. Light Weight Deflectometer

Table 9 shows a summary of the results obtained for dynamic loads on the concrete paver system. As 
with the static load tests, these tests were performed in order to compare the behavior of the system 
with Gator Base EPP instead of 125 mm (5 in.) of 0-20 mm (0-3/4 in.) crushed stone as the foundation 
under the concrete pavers.  

Table 9. LWD Results
	

Total Thickness 
mm (inch)

Stress    kPa 
(psi)

Deflection mm 
(inch)

Dynamic Modulus
Elfwd Mpa (psi)

Gator Base EPP  
installation

345 (13.6) 279 (40.5) 0.554 (0.021) 88.1 (12 778)

Traditional installation 450 (17.7) 279 (40.5) 0.446 (0.018) 113.9 (16 520)

2. RESULTS ANALYSIS

In this section, the analysis of the results is presented. First the frost protection provided by the Gator 
Base EPP will be discussed. Then, the influence of the position and the magnitude of the force ap-
plied on both systems will be discussed. 

2.1 Frost Protection

If the subgrade soil beneath a concrete paver structure freezes, it can create unwanted deformation 
at the surface. Even if both studied systems only offer partial frost protection, it appears that the use 
of Gator Base EPP gives the system a better thermal resistance. For the granular foundation in a 
traditional application to give an equivalent thermal resistance, the porosity of the stone would need 
to be a lot higher. On Figure 13, it can be seen that the thickness of stone foundation required to be 
the equivalent, in term of thermal resistance, as a single layer of Gator Base EPP is a function of the 
porosity of the stones. For example it would take nearly 400mm (15.7 in.) of 0-20mm (0-3/4 in.) dry 
stone, well compacted to 95% Proctor which gives a porosity of around 0.2 (20%) to be the equivalent 
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of the insulation provided by a single layer of Gator Base EPP. It is important to note that if the stone 
is wet, the thermal resistance diminishes. 

Figure 13. 0-20mm (0-3/4 in.) Granular Base Equivalent Thickness of Gator Base EPP in terms of 
Thermal Resistance as a Function of the Porosity of the Granular Base

2.2 Static Load Tests

As mentioned before, for the static load tests, different load magnitudes and position coordinates  
were used. This was done in order to cover as many different situations as possible and to make 
sure to evaluate whether there is a difference if the load is located in the middle of a paver, above a 
joint or if it matters when the load is above the joints between Gator Base EPP. 

Figures 14a, 14b and 14c present the deflection basins for three static loads at four different po-
sitions. The first thing to note is that the different deflection basins are very similar to one another 
regardless of the position of the load. Figures 14a and 14b show deflection of 0.05mm near the load 
and near zero at 700mm from the load. Once again, we can see, if we compare the deflection along 
a given axis, that the load position does not matter much. 

The main difference between the results shown in Figure 14a and 14b is the amplitude of the 
stress. In fact, this difference is due to the size of the contact area between the load and the pavers. 
Looking at Figures 14a and 14b, it can be seen that this does not have a big influence, even if the 
stress goes from  10.56 kPa on Figure 14a to 63.1 kPa for Figure 14b. Also, the deflection basin 
shown on Figure 14c is twice the ones shown in 14a and 14b, but with a stress of 23.67 kPa, which 
is smaller than the one used for 14b. This shows that the surface of contact does not have a great 
influence, but the magnitude of the load does. For Figure 14c, a load of 264.9 kg was used, which is 
about twice the load used in the two other cases
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Figure 14a. Deflection Basin for Static Load Tests at two different locations (96.5;97.5) and 
(58.5;71.5) with an applied stress of 10.56 kPa (1.53 PSI) (113.4 kg (250 lbs) on a 0.11m2 (170.5 

in2) surface) on a system with Gator Base EPP

Figure 14b. Deflection Basin for Static Load Tests at two different locations (137.0;120.5) and 
(85.5;43.5) with an applied stress of 63.1 kPa (9.15 PSI) (113.4 kg on a 0.018m2 surface) on a sys-

tem with Gator Base EPP

Figure 14c. Deflection Basin for Static Load Tests at two different locations (137.0;120.5) and 
(96.5;97.5) with an applied stress of 23.67 kPa (3.43 PSI) (264.9 kg on a 0.11m2 surface) on a sys-

tem with Gator Base EPP.

Deflection basin with similar shapes were found for the traditional system with granular base. How-
ever, the magnitude of the deflections were a little bit smaller than the granular base compared to the 
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results obtained with the Gator Base EPP. As shown on Figure 15, for equivalent stress, load mag-
nitude and positions, the deflections are 0.004mm (0.00015 in.)  to 0.019mm (0.00075 in.) smaller. 
It should be mentioned that those deflection are elastic and are in the domain of small deformation.

Figure 15. Comparison of the deflection Basins, on the Y axis, for Static Load Tests at coordi-
nates (137.0;120.5) with an applied stress of 20.56 kPa (2.98 PSI) (113.4 kg (250 lbs) on a 0.11m2 

(170in2) surface) between the system with Gator Base EPP and the granular base

2.3 Dynamic Load Tests

The dynamic load tests with the LFWD were performed on every layer of both systems tested. The 
goal was to measure the deflection and the dynamic modulus ELFWD under impact and to compare 
a system with Gator Base EPP to a system with the usual 0-20mm (0-3/4in.) traditional granular base. 

2.3.1 Tests on Sandy soil
Tests were done on the subgrade sandy soil compacted to 93% of the modified Proctor density. The 
results are shown in Figure 16. This figure, and the ones after, show the link between the deflection 
and the dynamic loads varying from 264 kN (59 350 lbs) to 283 kN (63 621 lbs). This variation in the 
load is explained by the slight variation in the contact between the LWD 200mm (7.9 in.) load plate 
and the subgrade. The contact surface does change between each tests. On the sand, the average 
measured deflection was 0.799mm (0.031 in.)  for an average modulus of 60.6 MPa (8789 psi). The 
obtained modulus is, as expected, a standard value for a sand with this level of compacity. 
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Figure 16. LFWD Results on the Subgrade (sand)

2.3.2 Tests with Gator Base EPP 
After the Gator Base EPP were installed on the geotextile on top of the subgrade sand, LFWD tests 
were performed directly on the Gator Base EPP. Once the tests were completed, the concrete pavers 
were installed, and a new series of LFWD tests were done. The LFWD tests results perform at three 
different levels in the system are shown in Figure 17. 

Figure 17. Comparison of the LFWD Results on Subgrade Sandy soil on Gator Base EPP and on 
the Concrete Pavers

As it can be observed in Figure 17, the deflection obtained on the concrete pavers (average of 
0.554mm (0.02 in.) is bigger than the deflection obtained directly on the Gator Base EPP (average 
of 0.408mm (0.016 in.) This is due to the fact that the modulus obtained on the panels (115 MPa 
(16679psi)) is higher than the one obtained on the concrete pavers (88.1 MPa (12778psi)). 
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2.3.3 Tests on traditional 0-20mm Granular Base

A similar analysis was performed on the 0-20mm (0-3/4 in.) granular base, and the deflection and 
moduli are presented in Figure 18. The first thing to note is that the deflection decreases with the 
addition of new layers. The deflection varies from 0.799mm (0.031 in.) on the subgrade to 0.732mm 
(0.029 in.) on the granular base to 0.446mm (0.018 in.) on the jointed concrete pavers. In terms of ri-
gidity, the modulus goes from 60.6 MPa (8789psi) on the sandy subgrade soil, to 64.8 MPa (9398psi) 
on the granular base and to 113.6 MPa (16476psi) on the concrete pavers.

Figure 18 Comparison of the Deflection on the Subgrade Sandy soil, the Granular Base and on the 
Concrete Pavers

2.3.4 Comparison between the system with Gator Base EPP and the System with traditional  
Granular Base

As shown in Figures 17 and 18, and again on Figure 19, the LFWD results performed directly on the 
Gator Base EPP and those on the granular base are different. The deflection measured on the Gatpor 
Base EPP are much smaller, and the calculated modulus on the Gator Base EPP are higher than on 
the granular base. 



L’ÉTS est une constituante du réseau de l’Université du Québec 23

Figure 19 Comparison of LFWD Results directly on Gator Base EPP and Directly on the Granular 
Base

According to those results, it can be stated that the Gator Base EPP can spread the load effec-
tively when subjected to a dynamic load.

Finally, on Figure 20, we compare the deflection of LFWD tests performed on the surface of both com-
pleted systems; on the jointed concrete pavers, but with Gator Base EPP as the base in one case and 
the 125mm of 0-20mm aggregates in the other. The average deflection for the Gator Base EPP sys-
tem is 0.554mm (0.02 in.) with an average dynamic modulus, ELFWD, of 88.1 MPa (12778psi). For 
the granular base system, the average deflection is 0.446mm (0.018 in.), and the modulus, EFWD, 
113.6 MPa (16476psi).

Figure 20. Comparison between the LFWD Results on the Concrete Pavers with Gator Base EPP 
as the Base or the Granular Base
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When comparing the Gator Base EPP system to the traditional granular base system, many 
data  points do overlap which indicates that both system are equivalent, from a structural 
point of view, based on the tests performed in this study.

Usually, we would expect that the deflection decreases with the increase in thickness, as it is ob-
served in Figure 17. However, this was not observed with the Gator Base EPP. This could possibility 
explained by the mobilization of the surface used during the impact. On the sand and on the granular 
base, the impact force is transferred to the materials in a very localized manner. Since granular mate-
rials do not have any traction resistance, the loading plate punches the materials which results in a lo-
cal deflection. On the other hand, on the Gator Base EPP, which have a given traction resistance and 
because they have a wide surface and also because the panels are connected together, the impact 
force is not localized, but spread over a wide area. The stress dissipates vertically and horizontally 
within the panels.  However, this capacity to spread the load over a wide area is diminished by the 
concrete pavers, since those increase the friction between the panels and the bedding sand, which 
limits the capacity of the full area of a panel to dissipate the load under impact. The stress is dissipat-
ed mostly vertically in a layer thinner than for the granular base, which results in higher deflections.

CONCLUSIONS
The results obtained in this study on a concrete paver system with a traditional granular base and with 
Gator Base EPP are very interesting. For similar conditions as the ones used in the test bench, it can 
be stated that both systems are equivalent under static and dynamic loads.
Therefore, the Gator Base EPP system will perform in walkway, patio, sidewalk and other non vehic-
ular applications made with concrete pavers.
However, since the Gator Base EPP system have a higher thermal resistance, it can be stated that 
there would be much better frost protection with Gator Base EPP system than with a traditional 
125mm (5 in.) aggregate base. 
The subgrade sandy soil should be compacted to at least 93% modified Proctor density, covered with 
a geotextile,  and a compacted and screened bedding sand layer should be used to ensure a smooth 
and uniform surface to receive the Gator Base EPP and concrete pavers


