














5 ELEVATING YOUR HOME

The need to provide a new means of access is often the main objection that homeowners have to elevating. But
functional and attractive solutions to this problem can usually be developed, as shown in Figures 2-2 and 5-3.

5.1.5 Home Size, Design, and Shape

In general, the larger the home and the more complex its design and shape, the more difficult it will be to lift on
jacks. Multistory homes are more difficult to stabilize during the lifting process and, as the dimensions and weight
of a home increase, so do the required numbers of jacks and other pieces of lifting equipment. Exterior wall cover-
ings such as stucco and brick veneer complicate the lifting process because they must either be removed or braced
so that they will stay in place when the home is lifted. Homes with simple square or rectangular shapes are easier
to lift than those with attached garages, porches, wings, or additions, which often must be detached and lifted
separately, especially if they are built on separate foundations. Features such as chimneys can also add to the cost
of lifting a house because they must be either braced or removed during the lifting process. Older properties may
also include features such as cisterns, which may create access issues and result in higher lifting costs.

Before a home is lifted, a design professional should inspect it to verify its structural soundness. All the structural
members and their connections must be able to withstand the stresses imposed by the lifting process. Lifting an
unsound home can lead to potentially expensive damage.

5.1.6 Service Equipment

Before your home is elevated, all utility lines (water, sewer, gas,

electric, telephone, etc.) must be disconnected. At the end of ‘L_LJ’L

the project, the lines will be reconnected and any landscaping J

that may be necessary will be completed. Adjustments may be y DEFINITION

required for any overhead electrical service lines to ensure they Service equipment includes util-
maintain all appropriate vertical and horizontal clearances. If ity systems, heating and cooling
you elevate your home on an open foundation, utility lines that systems, and large appliances in a
enter the home from below may be exposed to damage from retrofitted home.

flooding and below-freezing temperatures. Protecting utility
lines in these situations usually involves anchoring them secure-
ly to vertical foundation members and, if necessary, insulating them. All service equipment outside the home,
such as air conditioning and heat pump compressors, and gas and electric meters, must be elevated to or above the
flood protection elevation. In homes with basements, any service equipment originally installed in the basement
must be raised above the flood protection elevation, which may require relocation to an upper floor or a small
addition to house the equipment. Chapter 9 discusses the protection of service equipment. Moving or relocating
utility meters, such as natural gas or electric meters, may be at the discretion of the utility service provider. Pro-
viders may require meters to stay at elevations below the BFE.

5.2 The Elevation Techniques

The elevation techniques and their applications to different types of homes are discussed in the following sections.

5.2.1 Elevating on Extended Foundation Walls

Frame, masonry veneer, and masonry homes can all be elevated on extended foundation walls. As discussed in the
following sections, the technique used for homes on basements, crawlspaces, and open foundations differs from
that used for homes on slab-on-grade foundations. The potential for an elevated slab-on-grade foundation to fail

5-6 SIX WAYS TO PROTECT YOUR HOME FROM FLOODING HOMEOWNER’S GUIDE TO RETROFITTING









ELEVATING YOUR HOME 5

The foundation walls are extended
as the house is raised, and
permanent openings for floodwa-

The finished product

ters are created. Depending on final
L height of extended
foundation, area under ‘
. k [ home may be used only
for parking, building

access, or storage A

Flood level

New extended New permanent openings
foundation wall for floodwaters

Figure 5-4a through 5-4d continued. Elevating a basement or crawlspace foundation home on extended foundation walls.

Homes on Slab-on-Grade Foundations

Frame, masonry veneer, and masonry homes on slab-on-grade foundations are also lifted with hydraulic jacks and
a network of steel I-beams. However, slab-on-grade homes present special difficulties and require a different lift-
ing technique. An alternative is to leave the existing slab and extend the walls (see Section 5.2.2), or convert the
ground level of the home and build a new upper floor (see Figures 5-12a through 5-12c). See Hurricane Sandy
Recovery Advisory No. 7, Reducing Flood Risk and Flood Insurance Premiums for Existing Residential Buildings in Zone A (FEMA.
2013e) for more information on doing such conversions.

The importance of evaluating the slab

To determine the best approach, the slab must be evaluated by a structural engineer. The engineer can determine
which elevation method is suitable for the house. Often the slab will not be of sufficient strength to span the dis-
tances necessary to use the standard interior pier spacings associated with wood-framed floor systems.

The floor of a home on a slab-on-grade foundation is formed by the slab rather than the wood joist and beam
framing found in homes on crawlspace and basement foundations. The slab is usually 3% to 6 inches thick and is
often reinforced only with wire mesh. As shown in the cross-section view in Figure 5-5, the slab can be supported
by foundation walls and footings or by a thickened edge created when the slab is poured. Slabs are almost never
designed to be lifted and supported on a wall and pier system but rather to rest on the ground. If the slab is not
designed to be supported it could fail during elevation as a result of the loads. The wire mesh is often insufficient
to provide adequate reinforcing in the slab and is only intended to prevent the slab from cracking.

Because the slab forms the floor of the home, and occasionally the foundation as well, elevating a slab-on-grade
home is more difficult than elevating a house with a wood-framed floor system regardless of the lifting method
used. Because this process is more difficult than that used for homes on basement and crawlspace foundations, it
should be performed only by a highly skilled contractor with extensive experience in lifting slab-on-grade homes.
In lifting the slab, the contractor must take extreme care during the lifting process to avoid breaking the slab and
compromising the structural integrity of the home.
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Figure 5-5. Cross-section view of slab-on-grade foundation variations.

Although the slab can be lifted while still attached to the walls, the slab may be dangerously weak once the house
is occupied. A more practical method may be to separate the walls from the slab and lift the house leaving the slab
in place. A new wood-framed floor can be constructed and the existing slab can remain in place.

Elevating with the slab remaining in place

If a design professional determines that the original slab is strong enough to support the elevated home under the
expected flood, wind, earthquake, and other loads, the slab may be left in place and the new foundation walls built
on top of it. Otherwise, the slab must be cut back and a completely new foundation constructed, as shown in Fig-
ure 5-6.The lift is accomplished by cutting openings into the walls and inserting I-beams through the openings.
To enable the beams to lift the home, the contractor attaches horizontal wood bracing to the interior and exterior
walls at the tops of the openings (Figure 5-7). Figure 5-8 shows an example of a retrofitted slab-on-grade house
where the house was detached from the slab and a new floor system was constructed.

When the beams are jacked up, they push against the bracing, which distributes the lifting force equally across
the walls. The bracing also supports the walls, which lack the structural stability that would otherwise be pro-
vided when the walls and floor are left attached. Without bracing, the walls could twist, bend, or collapse when
the home is lifted.

Another option for elevations that do not exceed more than a few feet may be to construct a new elevated concrete
slab. Building a new slab floor involves placing fill dirt on top of the old slab and pouring a new slab on top of the
fill. Although the old slab is left in place, it is usually broken up so that it will not be forced up by the buoyant ef-
fect of floodwaters or saturated soil.

The primary advantage of lifting the home without the slab is that the home is lighter and, therefore, easier to lift.
This benefit applies mainly to frame and masonry veneer homes. However, this method has several disadvantages:

B Cutting holes in the interior and exterior walls of the home and attaching wood bracing is invasive and
must be repaired before the elevated home is habitable.
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B Because of the invasive lifting techniques, the habitable parts of the first floor may not be available for
use for an extended period of time during the project.

B The contents of the first floor must be removed before the elevation process can begin.

Figure 5-6. Building a new
foundation for a slab-on-

grade home.
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Figure 5-7. Elevating a slab-
‘ on-grade home without the
slab.
Openings cut for
liting

House detached
from slab
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Figure 5-8. House in Zone A
was detached from its slab
foundation (which remains)
and elevated on masonry
piers. The floor system is
supported by new wood
joists (Mandeville, LA).

Elevating with the slab attached

When the slab is determined to be of sufficient thickness and reinforced such that it can be supported on piers, the
slab can be lifted while still attached to the walls. The elevation process (Figures 5-9a through 5-9d) is similar to
that used for homes on basement and crawlspace foundations, except that the I-beams must be placed below the
slab, which is at ground level. Therefore, the contractor must dig trenches at intervals around the foundation, and
tunnel under the slab. The I-beams are lowered into the trenches and moved into place beneath the slab through
the tunnels (Figure 5-9a).

The contractor must also dig holes for the lifting jacks because they have to be placed below the beams. Once the
beams and jacks are in place, the lifting process begins. As shown in Figures 5-9b and 5-9c, the home is lifted and
a new foundation is constructed beneath it.

Some slab-on-grade houses are constructed on what are called stemwalls. These systems consist of a concrete foot-
ing with a short perimeter wall made of poured concrete or masonry block. If the slab was originally supported
by foundation walls and footings (see left and middle illustrations in Figure 5-5), the contractor may be able to
leave them in place and extend the existing walls upward. This approach is possible only when a design profes-
sional determines that the original foundation walls and footings are strong enough to support the elevated home
and slab under the expected flood, wind, earthquake, and other loads. If the slab was originally supported on the
ground by its own thickened edge (see right illustration in Figure 5-5), a completely new foundation must be
constructed.

In both situations, the contractor must construct not only foundation walls under the perimeter of the slab, but
also additional vertical foundation members, such as piers, at several locations under the slab. These additional
foundation members are necessary because slabs are designed to rest directly on the ground, not to support the
weight of the home.
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Figure 5-9a through 5-9d.
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tion holes are made in the foundation ;
wall below the slab, tunnels are dug home with the slab attached.
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foundation

The house is raised.
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Figure 5-9a through 5-9d
continued. Elevating a slab-
on-grade home with the slab
attached.

The foundation walls are
extended as the house is raised,
and permanent openings for
floodwaters are created.

New foundation wall
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The primary advantage of lifting the home with the slab still attached to the walls is that the home can remain
intact and many of the contents can remain inside during the lifting process. However, this method has several
disadvantages:

B Most slabs were constructed to be continuously supported by the ground underneath them and are
minimally reinforced. Insufficiently supporting such a slab can result in cracking or catastrophic failures
that could potentially injure the occupants.

®  Retrofitting slabs with insufficient thickness or reinforcement can be expensive.
®  If the house is not lifted evenly, the slab could crack during the elevation process.

B If uneven settlement occurs, the weight of the elevated slab may exceed the capacity of the masonry piers
commonly used for elevation projects.

Do not consider elevating a slab-on-grade house without seeking the help of a structural engineer. Although many
elevation contractors have experience elevating slab-on-grade houses, concrete has the potential to catastrophi-
cally fail and appropriately assessing the strength of the slab may be difficult for most contractors. Slabs cast on
the ground can have wide variations in thickness and the pier spacing may need to be adjusted once the bottom
of the slab becomes visible. Structural engineers familiar with the design requirements for slabs can properly ad-
dress the risk of a slab failure.

5.2.2 Alternative Elevation Techniques for Masonry Homes on Slab-on-Grade
Foundations

Elevating by Extending the Walls of the Home

An alternative technique for elevating a masonry home on a slab-on-grade foundation is to extend the existing
walls of the home upward and then build a new raised floor above the old slab. This technique is illustrated in
Figures 5-10a through 5-10c.

First the roof framing and roof are removed so that the tops of the walls will be accessible. The contractor can then
extend the walls upward with additional courses of either concrete block (as shown in Figure 5-10b) or brick or
with wood or metal framing. The choice of materials is based on several considerations, including cost, the final
appearance of the home, the strength of the existing foundation, and the design requirements associated with the
identified hazards, including high winds and earthquakes.

The final height of the extended walls will depend on how high the lowest floor must be elevated. For example,
if the lowest floor must be elevated 3 feet to reach the flood protection elevation, the height of the walls must be
increased by the same amount if the original ceiling heights in the home are to be maintained.

The new raised floor can be either a wood-framed floor system or an elevated concrete slab similar to the original
slab (referred to as a stemwall). When a new wood-framed floor system is installed, the area below the floor be-
comes a crawlspace (as in Figure 5-10c¢) or other enclosed area that may be used for parking, building access, or
storage. Flood openings must be installed in the foundation walls to allow external and internal water pressures
to equalize. Additional openings may be needed for ventilation.

For a new elevated slab floor, fill dirt is placed on top of the old slab and compacted as required. Then a new slab
is poured on top of the fill. When this method is used, openings in the foundation walls are not required because
the entire area under the new slab is completely filled with dirt and is therefore protected from the pressure of
floodwaters.
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