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We have all seen the kinds of distress that 
excess water in pavement structures 
exacerbates --

We know the details of how to calculate 
drainage system flow times --



8th Pennsylvania Concrete Conference January 31, 2007

Does Drainange Matter -Performance of 
Drained & Undrained Pavements (Hall) 2

But do pavements with subsurface 
drainage systems perform better than 
pavements without drainage systems?

Some research shows drainage is 
beneficial, some shows it is not.

Installation costs, 

maintenance hassles, and 

scant evidence of benefits 

are diminishing many State DOTs’
enthusiasm for subsurface drainage 
systems.
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What does the new M-E Guide say?

“The current state of the art is such that 
conclusive remarks regarding the 
effectiveness of pavement subsurface 
drainage or the need for subsurface 
drainage are not possible.”

SPS-1 Experiment:  

Asphalt Pavement Structural Design Factors
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SPS-1 experiment design

SPS-2 Experiment:  

Concrete Pavement Structural Design Factors
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SPS-2 experiment design
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Drainage flow time testing

Testing conducted in drained test sections 
at all SPS-1 and SPS-2 sites

Time to steady-state flow measured

Length of flow path determined from 
geometry

Flow rate of subdrainage system (PATB 
edge drain outlet) determined
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Equivalent thickness of SPS-1 pavement as a 
function of base type

Equivalent thickness of SPS-2 pavement as a 
function of base type
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Long-term change in roughness –
SPS-2 (rigid pavements)

most undrained aggregate base

undrained lean concrete base

middle drained permeable asphalt-treated base

least undrained hot-mix asphalt base

undrained cement-aggregate mix base

Faulting – SPS-2 (rigid pavements)

most undowelled, any base type

middle dowelled undrained aggregate

least dowelled undrained lean concrete base

dowelled drained permeable asphalt base
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Cracking – SPS-2 (rigid pavements)

most undrained lean concrete base

middle undrained aggregate base

drained permeable asphalt base

least undrained hot-mix asphalt base

undrained cement-aggregate mix base

Long-term roughness

– SPS-1 (flexible pavements)

most undrained aggregate base

middle drained permeable asphalt base

least undrained asphalt-treated base

Also, backcalculated equivalent thickness was the most 
significant factor in the regression for long-term roughness in 
flexible pavements
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Rutting  – SPS-1 (flexible pavements)

most undrained aggregate base

less all other base types of greater stiffness 

(backcalculated equivalent thickness), 

drained or undrained

Cracking  – SPS-1 (flexible pavements)

most undrained aggregate base

less all other base types of greater stiffness 

(backcalculated equivalent thickness), 

drained or undrained
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Conclusions

For asphalt pavements, base stiffness 
matters more than drainage – the stiffer the 
base, the better

For concrete pavements, base stiffness 
matters more than drainage – the ideal 
concrete pavement base is neither too weak 
nor too stiff

Conclusions

It is true that excess moisture and 
inadequate drainage was detrimental to 
performance of many pavements built in the 
past

Pavements built in the United States today 
are much less vulnerable to moisture 
effects:  they have thicker surfaces, thicker 
bases, stabilized bases, and dowelled joints
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Conclusions

Some pavements in some places may still need 
subsurface drainage

•at locations with high Thornthwaite Moisture Index values

•where county soil reports show soils with poor natural 
drainage 

•with thinner pavement surfaces, thinner and weaker bases

But, it is far less true than it was twenty years 
ago that most pavements in most places need 
subsurface drainage


