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Background: The large movements associated with shrink-swell soils upon drying and wetting
strongly affect buildings and civil infrastructure constructed on them. The design of stiffened
slabs-on-grade, the prediction of soil movements, and the estimation of the active zone are of
particular interest when dealing with this type of soils. The CERGEP members requested the study
of these problems from a very practical and useful point of view.

What the Researchers Did: The eight most popular methods for the design of slab-on-grade were
reviewed. They included BRAB, WRI, PTI, AS 2870, TAMU-SLAB suction, TAMU-SLAB water
content methods. A total of 37 synthetic cases were created involving different slab characteristics,
weather and soil conditions. To evaluate the performance of the different methods, the beam-depth
calculated for each case was compared to the average beam-depth for all the analyses (Figure 1a).
To conduct a fair assessment amongst the different methods this study also proposed realistic
correlations between the parameters adopted by them. A sensitivity analysis was also conducted
to assess the impact of the different parameters on the modelling results (Figure 1b).

Researchers also investigated the shrink-swell soils movements using the four most common
methods for this problem, namely, TxDOT-124-E (PVR); PTI; AS 2870; and Briaud et al.
methods. Information from two full scale measurement sites were adopted to evaluate the different
methods by comparing the field data from these case studies against the model predictions.

As for the estimation of the active zone depth in shrink/swell soils, the finite element program
CODE_BRIGHT was adopted to conduct numerical simulations based on actual weather data
collected from NOAA (National Oceanic and Atmospheric). The period from 1970 to 2018 was
studied for the following cities: Dallas, San Antonio, Houston and College Station. Statistical
analyses were carried out to determine the 100-year-design values associated with continuous
rainy and sunny periods. Furthermore, a sensitivity study was conducted to investigate the effect
of soil permeability, water table depth, and duration of the water-ponding period on the depth of
active zone. The impact of soil cracking on the depth of the active zone was also investigated.

A survey was distributed amongst the CERGEP members to collect the values of the depth of the
active zone in Texas as it is used in practice. The survey yielded information about the depth of
the active zone based on direct measurements or local experience covering 40 cities in the State.
Based in this data, contours of equal active zone depth were created for Texas (Figure 2).

What the Researchers Found: The BRAB method gives beam depth of slab-on-grades that are
larger than average, whereas the WRI method gives values that are lower than average. The BRAB
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and WRI methods modified according to the TXASCE recommendation leads to beam depth values
much closer to average. The Australian method (AS 2870) gives values that are much lower than
average. The PTI method provides values close to the average of all methods. The TAMU-SLAB
water content method gives beam depths that are somewhat larger than average.
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Figure 1. a) Beam depth calculated using different methods; and b) effect of soil Pl on beam depth.

The comparisons between the movements observed in the case studies involving shrink-swell soils
and the predictions from the four methods considered in this study show that a critical factor in the
calculations is the depth of active zone. There is not yet a widely accepted method to estimate it.
The researchers found that numerical codes (like CODE_BRIGHT) can be useful tools to estimate
the depth of the active zone. However, the soil parameters needed for a reliable estimate to be
obtained are not routinely measured. The information gathered from the CERGEP survey shows
that the shallower depths of the active zone (around 4 ft) are mainly found in the southeast part of
Texas, whereas the deepest ones (around 30 ft) are mainly found in the northwest part of Texas.
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Figure 2. Depth of the active zone contour map from CERGEP survey.



