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Performance

Topic Description

Background and status of on-going research on the effects of water elevation on pavement construction and performance.
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Base Water Clearance Base Water Clearance 
Elevations effect on Elevations effect on 

Construction and Pavement Construction and Pavement 
PerformancePerformance

Bruce Dietrich, PEBruce Dietrich, PE
FDOT State Pavement Design FDOT State Pavement Design 

EngineerEngineer

Base Water Clearance StandardsBase Water Clearance Standards
PPM Table 2.6.3PPM Table 2.6.3

Multilane Roads Multilane Roads –– 3 feet3 feet
Rural two lane roads Rural two lane roads –– 2 feet2 feet

Based on ExperienceBased on Experience
Provides for constructabilityProvides for constructability
Allows for some fluctuation in water levelsAllows for some fluctuation in water levels
Important for good pavement performanceImportant for good pavement performance
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S.R. 551 (Goldenrod Road)
State Project No. 75200-3519

Orange County, Florida
Sta. 1+00

95

90

85

80
Elevation, feet

10’’ Limerock and 
Asphalt Pavement

12’’ Stabilized 
Subgrade

Water Table 
Measured During
Design (5/2/89)

Water Table 
Measured During
Construction (4/15/96)

Rainfall Data
1996(inches)1996(inches)1989 (inches)1989 (inches)MonthMonth

4.14.14.74.7JulyJuly
6.56.56.86.8JuneJune
5.15.12.42.4MayMay
0.70.72.32.3AprilApril
9.99.91.41.4MarchMarch
1.51.50.20.2FebruaryFebruary
5.45.43.83.8JanuaryJanuary
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Consequences of Reduced Base Consequences of Reduced Base 
ClearanceClearance

Constructability ProblemsConstructability Problems
Large ClaimsLarge Claims
Time DelaysTime Delays
Reduced Pavement PerformanceReduced Pavement Performance

US 41 New ConstructionUS 41 New Construction
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Example of Fluctuating Water TableExample of Fluctuating Water Table

East Test Pit

West Test Pit

Two Test Pits Used in the Studies
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SCHEMATIC DIAGRAM OF THE TEST-PIT SYSTEM
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West Test Pit (A-3 Embankment)

A-2-4(12%) Stabilized Subgrade Soil

A-3(5%) Embankment Soil
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•Condition 1:  24 in below the interface
•Condition 2:  12 in below the interface
•Condition 3:  6 in below the interface
•Condition 4:  6 in below the interface (drained)
•Condition 5:  12 in below the interface (drained)

Stabilized Subgrade Soil

Embankment Soil

Builders Sand

River Gravel

12 in

36 in

9 in

9 in

0 in

6 in12 in
24 in

Compacting
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Density and Moisture MeasurementsDensity and Moisture Measurements

TDR Instrument

Nuclear Meter

Capillary RiseCapillary Rise

Approx. 18 inches for the AApprox. 18 inches for the A--3 soil3 soil

Approx. 24 inches for the AApprox. 24 inches for the A--22--4 soil4 soil



8

5 ft

GWT

4 ft

1 ft

Lake Worth SiteLake Worth Site

Compacting
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Density and Moisture MeasurementsDensity and Moisture Measurements
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Constructability ConclusionsConstructability Conclusions

For high quality For high quality subgradesubgrade soils, 18 to 24soils, 18 to 24””
minimum groundwater clearance needed to minimum groundwater clearance needed to 
achieve adequate compaction. Static achieve adequate compaction. Static 
compaction may be required. compaction may be required. 
For drawdown conditions, water should be For drawdown conditions, water should be 
lowered to at least 24lowered to at least 24”” below interface. below interface. 
Additional field studies needed for higher fines Additional field studies needed for higher fines 
subgradessubgrades..

Continuing StudiesContinuing Studies

Test Pit modulus studies BD 543Test Pit modulus studies BD 543--1313
Varying fines, water levelsVarying fines, water levels
Try to quantify water clearance reduction effects Try to quantify water clearance reduction effects 
on soil resilient modulus for increased pavement on soil resilient modulus for increased pavement 
structure when standards canstructure when standards can’’t be met. t be met. 

Seasonal Variability of Groundwater Tables Seasonal Variability of Groundwater Tables 
BD 545BD 545--5555


