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The Compaction of Urban Soils

any professionals have an interest in the
M compaction of urban soils. For example, a
structural engineer may need to increase
compactionto provideastablefoundation for aroad or
building. Conversely, an urban forester or landscaper
may want to decreaseor prevent compactioninorder to
improveroot growth and plant survival. A stormwater
engineer must understand soil compaction to accu-
rately model the runoff from lawns and landscaped
areas, to identify suitable locations for stormwater
treatment practices, or to stabilize an embankment or
dlope. Soil compaction is also an important issue for
managers involved in land conservation, erosion and
sediment control, watershed education and watershed
planning. Inthisnote, weexaminehow soil compaction
increases in response to watershed development and
theimplicationsit has for watershed professionals.

What di stinguishessoil fromdirt?Oneof themajor
factors is the amount of “fluff” within a soil. Undis-
turbed soils have alot of pore space. Indeed, air com-
prisesfrom 40 to 55% of the soil volume (unlessit has
recently rained, inwhich casethepore spacesarefilled

up withwater). Scientistsand engineersfrequently mea-
surebulk density toindicate how much fluff ispresentin
aparticular soil. Bulk density isdefined asthemassof dry
soil divided by its volume, and is expressed in units of
grams per cubic centimeter (gms/cc). Bulk density isa
useful indicator of the structure of a soil, and can help
predict its porosity, permeability, infiltration rate and
water holding capacity. Ingeneral, asthebulk density of
agivensoil increases, it will producemoresurfacerunoff
andalow lessinfiltration.

The surface bulk density of most undisturbed soils
rangesfrom 1.1 to 1.4 gms/cc, depending on the type of
soil present (Tablel). Soilsthat arepredominately sands
or claysare on thelower end of therange, whereas silts
andsiltloamsareonthehighendof therange. Glacial tills,
whichwerecompressed by thousandsof feet of iceinthe
lasticeage, canhaveabulk density rangingashighas1.6
to 2.0 gms/cc, depending on how much they haveweath-
ered. Highly organic soils, like peat, can beaslow as0.3
gms/cc. Ingeneral, bulk density increaseswith soil depth,
reflecting the compression by the overlying soil, and the
declineintheabundanceof soil faunaand organic matter.
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Figure 1: Change in Bulk Density in

Freehold Soil
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the Soil Profile as a Function of Land Use
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