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Concrete Pavements Without Subbases for

Light Traffic Facilities

The need for a subbase— a layer of granular material
placed on a prepared subgrade— depends on the
frequency of heavy truck loadings. Whila mandatony for
miajor highways, a subbase is seldom raquired for light-
duty concrete pavemants.

Performance studies and surveys have shown the
conditions for which a subbase is or is not required, With
this information, an engineer can analyze these condi-
tiors and rationally decide if a subbase layer is essantial,

The function of a subbase s to prevent pumping of fina-
grainad, subgrade soils, Pumping, which [sads (o he
loes of soll material beneath slab edges and joints,
occurswhenthree faciors existin combinalion: pumpable
sodls, excess water under the pavemant, and freqguent
heavy truck loads.

In the absencea of eavy truck traffic, which is the case
for many streels, sacondary roads, and parking ks, a
subbase is not needed. For these pavemenis, good
performance can be obtained by using appropriate
subgracde preparation techniques aimed at providing
unifarm foundation suppart for the pavement,

Pumping— Studies and Surveys

Pumping is the forcaful ejection of a mixture of soil and
water from under slab edges and [oints. It is caused by
frequent slab deflections under heavy wheel loads, and
eveniually leads to the displacemant of enough sail 30
that slab edges and corners ara lelt unsupported.

Cooperative suaveys! by slate agencias Covenad mone
than 2,000 miles of concrate pavements in tan slates.
These representad a wida range of climates, soils, traffic
conditions, and pavemenis with and without joint Ioad
fransfer devices. Included were projects carmying as
many as T00 axle loads per day of more than 18,000 b
(B0 kN) and progects with tractor-semitrailer counts up to
1000 to 2000 par day.

The studies showed that all three factors mentioned
ahove —plastic scile, excess molsture, and heavy loads—
must coexist for purnping to occur. 1twas found that, for
the greatest amaunts of ruck traffic encountered, a layver
of subbase material® with low fines content and low
plasticity is requirsd 1o prevent pumping

The most important conclusion was that a subbasa is
not needed unless the pavement carries a substantial
number of heavy trucks*® per day. Similar conclusions
ara reported from oihes sources: “In caseswhere design
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fraffic is ess than 1,000,000 1B-kip (80 kM) ESAL's, &
subbasae layer may ol be nesdad.” (1933 AASHTO
Design Guide?) *Itis agreed that base (subbase) is not
required for low-volume roads and sireets except where
the percentage of heavy vehicles is unusually high.”
[NCHRR Synthesis 27 7)

Structural Effects of Subbases

When not needed (o contral purnping, an unireabed
granular subbase does not contribute significantly ta the
performance and load-carrying capacity of a concrate
pavement, Design proceduras™* recagnize the improve-
meant in foundation sirangthwhan a subbase |5 esed, bul
the effects on the design thickness are small. For
example, the 1993 AASHTO Guide?, which recognizes
the wviabilily of pavements without subbases for low
volume faciities, credits a subbase with only Yain, (6 mm)
of slab thickness reduction. Accordingly, it is more
ecanomical bo irvestintha slab rather than try io Increase
thie foundation strangth,

* Subbase material reguiremants are given
in Referance 1.

*n the studies, heavy trucks were defined as thosea
with single axles loads in the range of 14 o 18 kips
(B0 to BO kM) This excludes panel and pickup
trucks, and other four-tire single units.



Uniform Subgrade Support is the Key
Compared with other types of paving materiaks, concrate
iz by far the most rigid, spreading applied whael loads
owver large areas of the subgrade. Verical deflections are
small, and the prassure on the subgrade is very low, A5
a result, concrate pavements do not require a buildup of
foundation support. Far more imporiant is to oblain &
conditon of uniform support for the pavemeant that will
pravail throughout iis service life,

Whether a subbase is used or not, the subgrade must
be made reasonably uniform, with no abrupt changes in
degree of support and with subgrade soils that are of
uniform material and density. Attention Io this aspect of
pavemant construction is often neglected, especially for
light-traffic pavemants.

Soft spots that show up during construction showld be
excavatad and recompacted withthe same type of scil as
in the adjacent subgrade. Uniform support cannat be
obtained merely by replacing the soft spol with granular
material. Al cut-fill ransitions and other locations where
thare are abrupl changes in soil conditions, cross-haul-
ing and mixing of scils may be neaded.

If soil densities are too low or non-unifarm, the surface
should be compactedwithrollars haawy enough to achiewva
05% of AASHTO TS0 darwsity. Care should also be aken
0 ensure that soil moisture content s reasonably uni-
form; excessively wet or dry spols should ba cormactad.
With proper subgrade preparalion, soil volume changes
due to frost haave or expansive soils will be reascnably
uniform and nol cause pavement distress.

Summary

Whare frequart heavy truck [oads are anticipated, a
subbasa is neadad to prévant pavement pumping. Oth-
erwise a subbase is not essential and does not add
signiflcantly to pavemant strength. Thus, for light trafiic
situations, the pavement may be placed diractly on a
properly prepared subgrade. Achigving unifonm
subgrade support during construction is the key to ad-
aquate pavemeant performance without the expense of a
subbase.

Many datails of concrate pavemeant design and con-
struction beyond the purpose and scope of this informa-
fior sheal ara given in the following ACPA publications:

¢ Dasignof Concrete Pavement for City Streets (15 184F)

¢ Designand Construction of Joints forConcrate Streets
(1506 1F)

# Building Quality Concrete Parking Areas (PA147P)

* Subgrades and Subbases for Concrate Pavements
(TBO11P)

» Concrete Pavements for General Aviation Airports
(I5202F)
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