
Typical Case Projects 
 

“Before & After” Project Controls and Results 

Illustrating a Variety of Projects and Fills 
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Typical Construction Results on All Infrastructure Projects 

Lines-of-Optimums in construction 
for different compactor/soil/lift 
combinations 

Dry of Optimum 
- Excessive air content 
- High saturation strength loss 
- Saturation settlements 
- Shrink-swell problems 

 
 Best Possible Control  

and Results: 
- Wet of Optimum 
- Minimum air content 
- Stable strength 
- No saturation settlements 
- Shrink-swell control  
- Direct data verification 
- Real-time control 
- Known strength properties 
- Full records 

 

Typical Project Result Range 
 

Typical Process Control Unknowns: Field Lines-of-Optimums, Lift Optimums, Compacted Fill Properties – ZAV Lines Usually Assumed 
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Total 
Solution  
from ESOL 

Typical Project 
Results 
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Illustrations of Typical Results on All 
Projects 

 

 
Comparison of “Before & 

After” Problems vs Solutions 
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Illustrating Several Scenarios 
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Results With Full Control 
- Stable foundations, pavements 
- Same compaction standards 
- No saturation settlements 
- Shrink-swell control 
- Best possible construction, with  

proof record 
- No assumptions, trial & error, or 

engineering compromise 
- 100% wet-of-optimum 
- Minimum air content 
- Known, uniform properties 
 

Typical Trial & Error Results 
- Unstable foundations, pavements 
- Saturation settlements 
- Shrink-swell problems 
- Excessive air content 
- Non-defensible construction record 
- Inadvertent engineering compromise 
- >50% dry-of-optimum 
- Unknown, variable, deficient strength 

Project: Lean Clay Embankment for a Large Industrial Containment 

Lab Standard Proctor curve 
optimum points used as  
trial & error “targets” 

Line-of-optimums in 
construction for the same soil 
range and compactor used 

Actual trial & error results 
(actual field data) 

Results with full control  
from ESOL, same soils and 
compactor 

“Before & After” Comparison of Controls and Actual Construction Results – Typical All Projects 
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Standard Proctor 
use example 
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Project: Fat Clay Containment Berm for a Large Industrial Pond 

Lab Standard Proctor curve 
optimum points used as  
trial & error “targets” 

Line-of-optimums in 
construction for the same soil 
range and compactor used 

Actual trial & error results 
(actual field data) 

Results with full control  
from ESOL, same soils and 
compactor 

Standard Proctor 
use example 

Results With Full Control 
- Stable foundations, pavements 
- Same compaction standards 
- No saturation settlements 
- Shrink-swell control 
- Best possible construction, with  

proof record 
- No assumptions, trial & error, or 

engineering compromise 
- 100% wet-of-optimum 
- Minimum air content 
- Known, uniform properties 
 Typical Trial & Error Results 

- Unstable foundations, pavements 
- Saturation settlements 
- Shrink-swell problems 
- Excessive air content 
- Non-defensible construction record 
- Inadvertent engineering compromise 
- >50% dry-of-optimum 
- Unknown, variable, deficient strength 

“Before & After” Comparison of Controls and Actual Construction Results – Typical All Projects 
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Project: Grade Raise Fills for a Power Plant 
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Lab Standard Proctor curve 
optimum points used as  
trial & error “targets” 

Line-of-optimums in 
construction for the same soil 
range and compactor used 

Actual trial & error results 
(actual field data) 

Results with full control  
from ESOL, same soils and 
compactor 

Standard Proctor 
use example 

Results With Full Control 
- Stable foundations, pavements 
- Same compaction standards 
- No saturation settlements 
- Shrink-swell control 
- Best possible construction, with  

proof record 
- No assumptions, trial & error, or 

engineering compromise 
- 100% wet-of-optimum 
- Minimum air content 
- Known, uniform properties 
 

Typical Trial & Error Results 
- Unstable foundations, pavements 
- Saturation settlements 
- Shrink-swell problems 
- Excessive air content 
- Non-defensible construction record 
- Inadvertent engineering compromise 
- >70% dry-of-optimum 
- Unknown, variable, deficient strength 

“Before & After” Comparison of Controls and Actual Construction Results – Typical All Projects 
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In-situ moisture range of borrow soil 
range matches field optimum range. 

Example of how to select 
compactor to minimize 
or eliminate moisture 
conditioning needs 

Project: Foundation Fills for a Manufacturing Plant 
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Lab Standard Proctor curve 
optimum points used as  
trial & error “targets” 

Line-of-optimums in 
construction for the same soil 
range and compactor used 

Actual trial & error results 
(actual field data) 

Results with full control  
from ESOL, same soils and 
compactor 

Standard Proctor 
use example Results With Full Control 

- Stable foundations, pavements 
- Same compaction standards 
- No saturation settlements 
- Shrink-swell control 
- Best possible construction, with  

proof record 
- No assumptions, trial & error, or 

engineering compromise 
- 100% wet-of-optimum 
- Minimum air content 
- Known, uniform properties 
 

Typical Trial & Error Results 
- Unstable foundations, pavements 
- Saturation settlements 
- Shrink-swell problems 
- Excessive air content 
- Non-defensible construction record 
- Inadvertent engineering compromise 
- >40% dry-of-optimum 
- Unknown, variable, deficient strength 

“Before & After” Comparison of Controls and Actual Construction Results – Typical All Projects 
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Project: Embankment for a Railroad  
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Lab Standard Proctor curve 
optimum points used as  
trial & error “targets” 

Line-of-optimums in 
construction for the same soil 
range and compactor used 

Actual trial & error results 
(actual field data) 

Results with full control  
from ESOL, same soils and 
compactor 

Modified Proctor 
use example 

Results With Full Control 
- Stable foundations, pavements 
- Same compaction standards 
- No saturation settlements 
- Shrink-swell control 
- Best possible construction, with  

proof record 
- No assumptions, trial & error, or 

engineering compromise 
- 100% wet-of-optimum 
- Minimum air content 
- Known, uniform properties 
 

Typical Trial & Error Results 
- Unstable foundations, pavements 
- Saturation settlements 
- Shrink-swell problems 
- Excessive air content 
- Non-defensible construction record 
- Inadvertent engineering compromise 
- ~50% dry-of-optimum 
- Unknown, variable, deficient strength 

“Before & After” Comparison of Controls and Actual Construction Results – Typical All Projects 
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Illustrations of Typical 
Results with Full Control 

(for All Parties) 

Typical Data Results with Total 
Solutions - No Assumptions, Trial & 
Error or Engineering Compromise 

  
EARTHWORK SOLUTIONS, LLC 
www.esol.net 9 of 16 

© 2017 Earthwork Solutions, LLC. All Rights Reserved 



D
ry

 D
en

si
ty

 (p
cf

) 

Moisture Content (%) 

Project: Grade Raise Fills for a Chemical Plant Expansion (Typical Material Spec Range) 

Line-of-optimums in 
construction for the project soil 
range and compactor used 

Actual Performance  

Results with full control  
from ESOL 

Typical Results with Full Control and Suitable Soils – Typical All Projects 
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Results With Full Control 
- Stable foundations, pavements 
- Same compaction standards 
- No saturation settlements 
- Shrink-swell control 
- Best possible construction, with  
- proof record 
- No assumptions, trial & error, or 

engineering compromise 
- 100% wet-of-optimum 
- Minimum air content 
- Known, uniform properties 
 

Example project with 
typical soil material 
specification range 
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Note: Data illustrates variable 
compaction efficiencies and 
specific gravities due to rocky 
fill soils - and how ESOL was 
able to manage that 

Variable SGs not reflected in this figure. 

Project: Heavy Rocky/Highly Variable Fills for a Highway Embankment (Example with Problematic Soil Type) 

Typical Results with Full Control and Problematic Soils – Typical All Projects 
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Line-of-optimums in 
construction for the project soil 
range and compactor used 

Actual Performance  

Results with full control  
from ESOL 

Results With Full Control 
- Stable foundations, pavements 
- Same compaction standards 
- No saturation settlements 
- Shrink-swell control 
- Best possible construction, with proof 

record 
- No assumptions, trial & error, or 

engineering compromise 
- 100% wet-of-optimum 
- Minimum air content 
- Known, uniform properties 
 

Example project with 
problematic soils 
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Typical Controls with the 
Compaction Curves in 

Construction 

Typical Results Verified by 
Direct-Data from Routine 

Monitoring 
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Typical Test Pad Result 
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Typical Construction Results 

Typical Control Results vs. the Actual Compaction Curves in Construction 
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Typical Lab Curve 
Comparisons on All 

Projects 

Inadvertent Source of  
All Problems on All Projects 
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Soil-Specific Lab Lines-of-Optimums 
Lab lines-of-optimums are close to and 
generally parallel with the lines-of-
optimums in construction.  Typical lab 
test results vary greatly and conflict 
with standard dry-unit weight relations. 

Lab Standard Proctor curve 
optimum points from 
highway projects across TX 

Corrected lab curves for 
same soils, meeting standard 
dry-unit-weight relations 

Typical lab curves used as trial & error “targets” vs. lab curves for the same soils corrected according to standard dry-unit weight relations 
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Typical Lab Curve Comparisons on All Projects 
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ESOL Air Content 

ESOL vs Typical Lab Test Optimums 

ESOL vs AMRL Lab Centroids 

Data includes ASTM D698 Standard 
Proctor optimums from actual projects 
and AMRL sample testing results for the 
same soils. 

Illustration Shows Typical  
"East-West" Variation of Lab  
Test Curves Off of the Actual  
Lab Lines-of-Optimums.   

 
Comparison covers wide range 
of clay and clayey sand soils 

Lab curve optimums / AMRL centroids vs SSCE® corrected optimums (complying with standard dry-unit weight relations) 
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Typical Lab Compaction Test Results in Terms of Air Content (Na) 
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