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MATERIALS AND METHODSINTRODUCTION MATERIALS AND METHODSINTRODUCTION
T o nati e Aridsoils in the State of Qatar (Rodah silt cla loam and Sabkha

TypoSoilTM is a new device for characterizing the hydrostructural properties
Two native Aridsoils in the State of Qatar (Rodah: silty clay loam and Sabkha:

TypoSoilTM is a new device for characterizing the hydrostructural properties silty loam) Three replicates of reconstituted and undisturbed soil samples of
of the soil medium organization It measures simultaneously and

silty loam). Three replicates of reconstituted and undisturbed soil samples of
h il t d i t l t i t fof the soil medium organization. It measures simultaneously and

ti l th t t i bl th il t t t th il l
each soil type were measured approximately every ten minutes from

continuously three state variables: the soil water content, the soil volume
yp pp y y

saturation to dry state over a period of 2 4 days at 40 C (Approx 300 600y
and the soil water potential From these state variables the values and

saturation to dry state over a period of 2-4 days at 40 C (Approx. 300-600
and the soil water potential. From these state variables, the values and
h f h f d l h i i il h i k

data pairs).
shapes of the two fundamental characteristic curves: soil shrinkage curve

data pairs).
p g

[V(W)] and the water potential curve [h(W)] can be produced These curves Reconstituted cores were constructed from air dry aggregates between 200μm[V(W)] and the water potential curve [h(W)] can be produced. These curves Reconstituted cores were constructed from air dry aggregates between 200μm
and 2mm b capillar etting before a c cle of dr ing and ettingform the thermodynamic state equations of the soil medium’s and 2mm by capillary wetting before a cycle of drying and wetting.form the thermodynamic state equations of the soil medium s

h drostr ct ral eq ilibri m Other meas ring methods are time cons ming Undisturbed cores were taken from the field using sampling rings that werehydrostructural equilibrium. Other measuring methods are time consuming Undisturbed cores were taken from the field using sampling rings that were
d i i t th f l f th t t d iland provide limited data failing to accurately depict these curves The driven into the surface layer of the saturated soil.and provide limited data, failing to accurately depict these curves. The

t t d T S ilTM t d t d l h d t t l

y

automated TypoSoilTM measurements were used to model hydrostructural From the continuous measurements the extraction and estimation of 9yp y
behavior under the thermodynamic theory of the soil medium to obtain

From the continuous measurements the extraction and estimation of 9
h t i ti t f th d t t b d t d ib itbehavior under the thermodynamic theory of the soil medium to obtain characteristic parameters of the pedostructure can be used to describe its

physically based parameters. In this study, the apparatus was used to
p p

hydro structural behavior (W W E E V W k K K ) Thephysically based parameters. In this study, the apparatus was used to
measure both curves of reconstituted and undisturbed soil cores of two

hydro-structural behavior (WmiSat, WmaSat, Emi, Ema, Vo WN, kN, Kbs, Kst). The
measure both curves of reconstituted and undisturbed soil cores of two Sat aSat a o bs st

parameters: W W E E are extracted from fitting with the potentialnative soils of Qatar from saturation to dry state by evaporation The parameters: WmiSat, WmaSat, Emi, Ema are extracted from fitting with the potentialnative soils of Qatar from saturation to dry state by evaporation. The
t lid t thi d f th il l ti d curve and then the rest of the parameters can be extracted from themeasurements validate this procedure for the soil sample preparation and curve, and then the rest of the parameters can be extracted from thep p p p

provide consistent measurement shrinkage curve through an optimization fitting process.provide consistent measurement. shrinkage curve through an optimization fitting process.
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When comparing cores of the same type the extracted parameters showed When comparing cores of the same type the extracted parameters showed
OBJECTIVES little variation but were characteristically different from other soil types andOBJECTIVES little variation, but were characteristically different from other soil types and

t ti
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constructions.
• Introduce a new physical characterization approach based thep y pp

thermodynamic theory of the soil medium (Braudeau et al 2014)thermodynamic theory of the soil medium (Braudeau et al. 2014).
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CONCLUSIONSCONCLUSIONS
Th t d t t ti th d l lid t d t bThe measurement and parameter extraction methodology are validated to bep gy
simple robust and unique for describing both the potential and shrinkagesimple, robust, and unique for describing both the potential and shrinkage

Figure 3: TypoSoilTM main components and curves. For this methodology to be used, it is imperative to have continuousFigure 3: TypoSoil main components and
functions a) Spot laser measure height;

curves. For this methodology to be used, it is imperative to have continuous
and simultaneous measurements currently only possible with the TypoSoilTMfunctions a) Spot laser- measure height;

Th b l d t
and simultaneous measurements, currently only possible with the TypoSoilTM

Thru-beam lasers and receptors- measure apparatus The results from the two Qatari soils demonstrated that the resultsdiameter; Connection points- recording of apparatus. The results from the two Qatari soils demonstrated that the results
f thi th d l b th t bl ithi th il t dmeasurements simultaneously; Electronic from this methodology were both repeatable within the same soil type andy;

balance- measure mass; b) Ceramic
gy p yp

distinctive between different soil typesbalance measure mass; b) Ceramic
tensiometer- measure soil-water

distinctive between different soil types.
tensiometer- measure soil-water
potential; Support platform housepotential; Support platform- house
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