Water Managed Existing Sill Beams and Sill Plates
Last Updated: 12/21/2015

Scope

Insulate the sill beam or sill plate on the exterior side in a way that allows drying to the exterior, as part of an exterior wall
upgrade, as follows:
Inspect and assess the home to determine if the building has any urgent problems that must be addressed prior to beginning
retrofit work.
Remove the existing cladding and trim. Prepare the wall sheathing to receive the air and water control membrane.
Apply continuous beads of sealant at the sill beam or the bottom of the sill plate and foundation wall.
Install a metal closure/flashing at the bottom of the wall sheathing.
Install a vapor-permeable air and water-control membrane.
OR install a strip of permeable house wrap with a vapor impermeable air and water control layer.
Install insulating sheathing with a 12-inch mineral fiber strip at the bottom of the wall.
Install insect screen at the bottom of the insulating sheathing.
Install furring strips over insulating sheathing and attach to the structure through the insulating sheathing. Install furring strips in
a vertical orientation only.
Install a cladding vent at the bottom of wall.
Install wall cladding and trim. Attach to the furring strips.
See the Compliance Tab for related codes and standards requirements, and criteria to meet national programs such as DOE’s
Zero Energy Ready Home program, ENERGY STAR Certified Homes, and Indoor airPLUS.

Description
Improvements to the insulation levels in existing foundations need to be made in such a way that the foundation wall can dry out.
Foundation walls that are made of porous substances like concrete, rock and mortar, or brick can absorb a lot of water.
Foundation walls are often in contact with liquid water in the form of ground water, surface water, or incident rainwater. Due to
capillary action, this moisture can wick up into the wooden sill beam or sill plate of the wall (unless there is some kind of capillary
break between the foundation and the sill beam but there rarely is in older homes).
When the basement or crawlspace walls are uninsulated, this moisture can usually dry to the inside before it causes much
damage to the sill plate. If the foundation wall is retrofitted by adding insulation, the insulation - which might include spray foam or
rigid foam installed in the rim joist, over the sill beam, and possibly down the inside surface of the foundation wall – can severely
limit the ability of the foundation wall to dry to the inside. If moisture is transferred to the framing faster than the framing is able to
dry, the moisture will accumulate, leading to decay of the framing.
Capillary moisture can be removed from the wall through evaporation from the exterior surface of the foundation wall if the
foundation wall has appreciable exposure above grade (e.g., the height of the exposed exterior portion of the wall is greater than
1 ½ times the thickness of the wall) and if it is not covered by a layer of material that would inhibit drying (e.g., it is not covered
with epoxy paint).
Moderate levels of moisture transfer to the framing might be managed by insulating the framing in a way that promotes drying to
the exterior. Figures 1 through 2 show ways that an exterior wall can be designed, as part of a siding replacement renovation, to
accommodate drying to the outside.
It must be noted that the methods presented below address moderate levels of risk. In situations where the capillary transfer of
moisture through the foundation wall to the framing is significant, insertion of a capillary break between the foundation and the
framing and/or other measures will be necessary.
These approaches are appropriate for both flat and irregular foundation walls.

Figure 1. This exterior wall retrofit permits drying to the exterior of a sill plate installed on an untreated irregular foundation wall –

Details are shown for retrofits with a vapor-permeable and vapor-impermeable wall air control layer.

Figure 2. This exterior wall retrofit permits drying to the exterior of a sill plate installed on an untreated flat foundation wall – Details are
shown for retrofits with a vapor-permeable and vapor-impermeable wall air control layer.
How to Water Manage Existing Sill Beam or Sill Plate with a Vapor Permeable Air Control Layer
1. Inspect and assess the home. Identify and address risks to occupants or the building that could be aggravated by the work.
Verify safe working conditions. Determine whether the building has more urgent problems that must be addressed. Determine
the feasibility of the retrofit solution and of options. See the “Success” tab for more information.
2. Remove the existing cladding and trim. Prepare the wall sheathing to receive the air and water control membrane. If using a
sheet good as the air and water control layer, such as house wrap, remove all protruding fasteners to avoid punctures or tears
in the membrane. Fill in any gaps or voids in the sheathing layer.
3. Apply continuous beads of sealant near the top and bottom of the sill beam or at the seam between the sill plate and foundation
wall.
4. Install a metal closure flashing at the bottom of the wall sheathing and apply a continuous bead of sealant between the closure
and the sheathing.
5. Install a continuous vapor permeable air/water control membrane. Lap the air/water control membrane over the upturned leg of
the metal closure flashing and place a bead of sealant between the two materials.
6. Install two layers of insulating sheathing with joints offset horizontally and vertically and the joints of the outermost layer taped.
Install a 12-inch strip of semi-rigid mineral fiber insulation board at the bottom of the wall of the inner layer.
7. Install an insect screen and wrap it around the bottom of the insulation. Turn it up onto the face of the insulating sheathing.

8. Install 1x vertical wood furring strips fastened through the insulating sheathing and to the wall structure with long corrosionresistant exterior wood screws. Install furring strips in a vertical orientation only. The furring need not be preservative treated for
moisture protection. Extend the furring strips down past the insulating sheathing.
9. Install a cladding vent between the furring strips at the bottom of the wall.
10. Attach siding and trim to the vertical furring strips.
How to Water Manage Existing Sill Beam or Sill Plate with a Vapor Impermeable Air Control Layer
1. Inspect and assess the home. Identify and address risks to occupants or the building that could be aggravated by the work.
Verify safe working conditions. Determine whether the building has more urgent problems that must be addressed. Determine
the feasibility of the retrofit solution and of options. See the “Success” tab for more information.
2. Remove the existing cladding and trim. Prepare the wall sheathing to receive the air and water control membrane. If using a
sheet good as the air and water control layer, such as house wrap, remove all protruding fasteners to avoid punctures or tears
in the membrane. Fill in any gaps or voids in the sheathing layer. Use a primer for self-adhered membranes if recommended by
the membrane manufacturer.
3. Apply continuous beads of sealant near the top and bottom of the sill beam or to the seam between the sill plate and the
foundation wall.
4. Install a metal closure/flashing at the bottom of the wall sheathing and apply a continuous bead of sealant between the closure
and the sheathing.
5. Install a 12-18-inch high strip of vapor permeable house wrap at the bottom of the wall with the top edge taped to the sheathing.
Lap it over the metal closure/flashing and seal it between the two materials.
6. Install a continuous vapor-impermeable air and water control membrane. Lap the air and water control membrane 1 to 2 inches
onto the vapor permeable house wrap strip.
7. Install two layers of insulating sheathing with joints offset horizontally and vertically and the joints of the outermost layer taped.
Install a 12-inch strip of semi-rigid mineral fiber insulation board at the bottom of the wall of the inner layer.
8. Install the insect screen and wrap it around the bottom of the insulation. Turn it up onto the face of insulating sheathing.
9. Install 1x vertical wood furring strips fastened through the insulating sheathing and to the wall structure with long corrosionresistant exterior wood screws. Install furring strips in a vertical orientation only. The furring need not be preservative treated for
moisture protection. Extend the furring strips down past the insulating sheathing.
10. Install a cladding vent between the furring strips at the bottom of the wall.
11. Attach siding and trim to the vertical furring strips.

Ensuring Success
Install the materials that form the water control layer in a shingle fashion so they overlap each other and/or are sealed to allow for
the water to drain down and out of the wall.
Verify the permeability of the air and water control layers.
Ensure that wood furring strips do not come in contact with the soil.
Refer to the following inspection checklist to inspect and assess the foundation.
Exterior Moisture Sources
Roof Drainage Away from the House - Inspect the roof’s bulk water discharge strategy, including all gutters and downspouts, to
ensure bulk water runoff is not allowed to collect next to or near the foundation. Downspouts should discharge directly into drains
that are directed to a storm sewer system, retention pond, daylighting if the land topography permits, or yard bubblers that are a
minimum of 10 feet away from the foundation.
Grading Around the House - Evaluate the grading around the perimeter of the house. Ideally, the ground slopes a minimum of
5% away from the foundation walls for at least the first 10 feet to direct groundwater away from the structure. If proper slope
away from the foundation cannot be established because of the home’s elevation and surrounding grade, a surface drainage
system (“grade gutter”) should be installed. This system collects water and diverts it away from the foundation.
Before beginning any excavation work, make sure to identify any underground utilities that enter the house and notify the
respective utility companies as required.
Sprinklers - Turn on all sprinklers installed near the foundation to observe their flow pattern. The sprinklers must be positioned so
they do not subject the foundation or its immediate vicinity to water.
Foundation Waterproofing and Drainage - Waterproofing of the exterior walls and installation of a foundation perimeter drain
strategy may be required on exceptionally problematic sites. Such sites typically have high groundwater or water flow against the
foundation that cannot be remediated in any other way.

Climate
In hot-humid climates, the air and water control membrane between the mineral fiber insulating sheathing and the wall sheathing
must be a class II (or lower) vapor retarder.
In other climates, the air and water control membrane should be a class III (or lower) vapor retarder.

Training
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CAD
None Available

Compliance
The Compliance tab contains both program and code information. Code language is excerpted and summarized below.
For exact code language, refer to the applicable code, which may require purchase from the publisher. While we
continually update our database, links may have changed since posting. Please contact our webmaster if you find
broken links.
ENERGY STAR Certified Homes
[Note: Guidance for Version 3.0, Revision 08 is coming soon.]
ENERGY STAR Certified Homes is a voluntary high-performance home labeling program for new homes operated by the U.S.
Department of Energy and the U.S. Environmental Protection Agency. Builders and remodelers who are conducting retrofits are
welcome to seek certification for existing homes through this voluntary program.
The ENERGY STAR Certified Homes (Version 3, Rev. 07) Water Management System Builder Checklist specifies:
2.1 Flashing at bottom of exterior walls with weep holes included for masonry veneer and weep screed for stucco cladding
systems, or equivalent drainage system.
2.2 Fully sealed continuous drainage plane behind exterior cladding that laps over flashing in Item 2.1. Additional bond-break
drainage plane layer provided behind all stucco and non-structural masonry cladding wall assemblies.
2009, 2012, 2015, and 2018 IRC
Section R316.5.11 Sill plates and headers.
Section R403.1.6 Foundation anchorage.
Section R703.8 (R703.8.5 in 2015 and 2018 IRC) Flashing.
Retrofit: 2009, 2012, 2015, and 2018 IRC
Section N1101.3 (Section N1107.1.1 in 2015 and 2018 IRC). Additions, alterations, renovations, or repairs shall conform to the
provisions of this code, without requiring the unaltered portions of the existing building to comply with this code. (See code for
additional requirements and exceptions.)
Appendix J regulates the repair, renovation, alteration, and reconstruction of existing buildings and is intended to encourage their
continued safe use.

More Info.
Access to some references may require purchase from the publisher. While we continually update our database, links
may have changed since posting. Please contact our webmaster if you find broken links.

Case Studies
1. Existing Whole-House Solutions Case Study: National Grid Deep Energy Retrofit Pilot Program - Clark Residence
Author(s): BSC
Organization(s): BSC
Publication Date: March, 2010
Case study describing a retrofit project in the cold and very-cold climate zones.
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