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Practice of Lime Treatment
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Field Conditions
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Transverse Distribution of Vertical Movements
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Longitudinal Cracking over Expansive Soils

 Expansive Soil
 Experience volumetric change when subjected to 

moisture variation
 Longitudinal Crack

 Initiate in shrinking expansive subgrade
 Propagate to pavement surface
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13After Fatahi et al. 



14After Fatahi et al. 
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Effects of Trees
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How do you find 
 edge moisture variation distance, em

 depth of the moisture active zone, zm?
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Field to Laboratory Diffusion Coefficient Ratio

Field /laboratory 0
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Alternative 

 Use built-in empirical expression: 
α = 0.0029 – 0.000162 S – 0.0122 γh

 where: 
 S = −20.3 – 0.155 (LL) – 0.117 (PI) + 0.068 (%−No. 200)
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Excel spreadsheet for calculating α from field 
measurements 
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Edge Moisture Variation Distance, em
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Where do the cracks occur? 
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Ep = modulus of pavement 
Esoil = modulus of soil
I = moment of inertia of pavement 
I = bh3/12
b = cooperating width
h = thickness of pavement layer, inches
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Maximum tension

Subgradeh

b=6 β
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Pavement
thickness, 

inches

Modulus ratios
Ep/Esoil

5 10 15 20
6 0.9 1.1 1.2 1.4
12 1.7 2.2 2.5 2.7
18 2.6 3.2 3.7 4.1
24 3.4 4.3 4.9 5.4
30 4.3 5.4 6.2 6.8

β – lengths, ft
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∆

Swelling 
Shrinking

How can this shape occur?
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Natural soil
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Compacted fill
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How much will it swell?
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Counter measures
 Tensile strength in pavement layers
 Geosynthetics
 Wide shoulders
 Vertical moisture barriers 
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Without Geogrid Reinforcement…

Subgrade (Expansive 
soil)

Asphalt

CL

Base
Crack 

* Rong Luo, Texas A&M University
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Multi-layer pavements 

Tensile stress

Tensile stress

Check tensile stress < tensile strength 

Subgrade
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With Geogrid Reinforcement…

Subgrade (Expansive 
soil)

Asphalt

CL

Base

Geogrid
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Transverse Stress Distribution in Pavement 
(Crack at Edge of Shoulder)
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Geosynthetic here for bending

Geosynthetic here for 
shrinkage cracking

Subgrade
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Transverse Distribution of Vertical Movements
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Edge Moisture Variation Distance, em
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Longitudinal Crack Spacing
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Distance to First Shrinkage Crack
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