
evaluation and report prepared by an approved agency or registered design 
professional. Expansive, compressible, or shifting soils have the potential to 
damage the structure. Highly organic soils (laden with decayed material 
from plants and animals), such as organic clays, organic silts, and peat, are 
not included in Table 3-2 and are outside the scope of foundation design 
under the IRC. In addition to organic materials, certain inorganic clays and 
silts are also highly expansive. Such soils expand when wet and contract as 
they dry, exerting signifi cant pressures against the footing and foundation 
and thereby causing shifting or diff erential settlement that could result in 
structural failure. Expansive soil conditions require an engineered founda-
tion design in accordance with the International Building Code (IBC). In some 
cases it may be possible to remove unsuitable shifting or compressible soils 
from the building site and replace them with approved fi ll to stabilize the 
soil below and around foundations. Under these conditions, the IRC per-
mits a prescriptive foundation design without a full geotechnical evalua-
tion. [Ref. 401.4]

Fill
Overexcavation to remove unsuitable soils or the addition of material to 
raise the elevation of the footings above the level of the natural undis-
turbed soil requires engineered fi ll material to support the footings and 
foundation. A registered design professional is responsible for the design 
and placement of the fi ll material in accordance with accepted engineer-
ing practice. Th e engineered fi ll must be installed and tested in confor-
mance with the design requirements. Fill materials are typically sand, 
crushed rock, clean gravel, or a mix of granular materials. Fill material 
may contain fi ner particles that fi ll voids and help bind the larger ele-
ments together. Materials with rounded edges such as river rock or pea 
gravel are not usually considered suitable for structural fi ll. Th e engi-
neer’s design specifi es the maximum thickness of each layer of fi ll, called 
a lift, prior to mechanical compaction. A technician tests the compacted 
fi ll to verify that it meets the minimum compaction and design specifi ca-
tions. Builders should also exercise care during the backfi ll of founda-
tions with suitable fi ll materials to provide adequate drainage and to 
prevent damage to the foundation. [Ref. R106.1, R401.2]

STORM DRAINAGE
Th e IRC prescribes methods to direct surface water away from the foun-
dation to an approved location. Water held against the foundation leads 
to wet or damp basements or crawl spaces and over time can cause dam-
age to construction materials both inside and outside the structure. 
Mold thrives in such moist environments, contributing to an unhealthy 
living environment. In addition, water saturation of the soils adjacent to 
foundations increases the lateral pressure against the structure. Proper 
design of surface drainage also prevents nuisance ponding on the lot and 
possible fl ooding of structures during periods of heavy rain.
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Th e IRC lends some discretion to the building offi  cial in determining 
alternate methods for adequate drainage. Department policy for verify-
ing proper surface drainage on properties will likely vary depending on 
geographic location, permeability of soils, and local history of damage 
and nuisances created by inadequate drainage. Th e building offi  cial is 
authorized to require submittal documentation suffi  cient to demon-
strate compliance with the code. If deemed necessary, this may entail a 
detailed drainage plan with existing and proposed topographic contours, 
elevations, points of discharge, and any containment features. Th e build-
ing offi  cial may require that a registered design professional prepare such 
drainage plans. In many cases, a drainage plan is already established as 
part of the master plan for the entire housing development, and addi-
tional plans are not necessary. Other jurisdictions may require only some 
indication of the direction of drainage fl ow on the required site plan or 
may verify drainage on site visually without measurement at the time of 
inspection (Figure 3-7).

Th e IRC is most concerned with drainage in the immediate vicinity 
of the structure. Th e surface of the fi nal grade is required to fall a mini-
mum of 6 inches within the fi rst 10 feet away from the foundation 
 (Figure 3-8). Depending on local site conditions, it is not always possible 
to achieve that much fall, and the code permits alternative designs to 
drain the water away from the foundation. In this case, the surface water 
may be directed to swales or drains to ensure adequate drainage away 
from the structure. Impervious surfaces within 10 feet of the founda-
tion, such as concrete driveways, sidewalks, and patios, must be sloped 
not less than 2 percent away from the structure (Figure 3-9). 
[Ref. R401.3, R404.1.6]

FIGURE 3-7 Drainage plan
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Th ough the prescribed slopes as previously discussed are concerned 
with the fi rst 10 feet away from the structure, the IRC also has require-
ments for drainage to an approved location such as a storm drain, 
storm sewer inlet, or the street gutter that leads to a storm drain. Th e 
drainage design must consider the entire lot for any impediments to 
drainage during heavy rains. [Ref. R401.3, R403.1.7.3]

FIGURE 3-8 Grade sloped 6 inches in 10 feet to provide surface 
drainage away from foundation
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