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Purpose of the Masonry Foundation Wall

1 Support the perimeter walls and floor support
system.

+ Anchor the structure to the earth.
} Raise the living space above grade level.

} Act as a perimeter envelope for the below
grade interior space.

1 Retain the embanked earth at the exterior of
the walls.




Types of Masonry Walls

} Stones, both natural and quarried, laid up
with and without mortar.

1 Clay brick masonry bonded with mortar.
; Hollow clay tiles bonded with mortar.

. Hollow molded concrete units bonded with
mortar.

. Poured concrete without tensile
reinforcement.

1 Poured concrete with tensile reinforcement.
1 Prefabricated panelized concrete walls.




Physical Properties of Masonry

c Stone, brick, fired clay tile, concrete masonry units, and
unreinforced poured and formed concrete all have very
high compressive strength, but relatively low tensile
strength. This means that they can support heavy vertical
loading, but will not be able to support lateral loads,
tensile stress, or shear stress very well.

¢ Stone and solid concrete Is relatively heavy, so it tends to
stays In place by virtue of its weight and the force of
gravity.
¢ Most masonry Is durable, weather resistant, but not water
proof. The combination of water  absorbtion and freeze -
thaw cycles in cold climates will deteriorate masonry.
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temperatures it will fail structurally.




Unreinforced vs. Reinforced Walls

¢ Unreinforced masonry or concrete walls stay up by virtue
of their weight, the weight of the structure they support,
and because wall ends are buttressed by the side walls of
the structure. Sometimes additional buttresses are
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¢ If you want an unreinforced masonry wall to support loads
above an opening, such as a window or entrance door, the
top of the opening must be built in the form of an arch.
The arch converts the downward force of the weight above
Into compressive forces which are resisted by the sections
of the wall adjacent to the opening.

¢ If you do not build an arch above openings in the wall, you
must install a header beam which has adequate tensile
strength to prevent collapse of the masonry above.




Reinforced Masonry Walls

v A masonry wall can be reinforced by any method that will give the
composite wall adequate tensile strength.

B The common method of reinforcing concrete walls is to insert steel rods
within the forms used before the concrete is poured. Steel has a high
tensile strength, and when the concrete is poured into the forms it
surrounds forms a mechanical bond with the steel rods. The result is a
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as high tensile strength. Reinforced concrete walls can be used as beams,

self supporting floors, and for walls with openings without the need for
installation of headers or arch detalils.

B Masonry walls built of hollow block can also be reinforced by inserting
steel rods into the voids in the block, but these voids must be filled with
cement grout to bond the steel to the block. Steel reinforced concrete
masonry unit walls are not as strong as poured concrete reinforced walls,

but are better than a concrete masonry unit wall that does not have any
tensile reinforcement.

B Stone and brick masonry walls are difficult to reinforce, and they are rarely
reinforced with steel within the body of the walls. Other tensile
reinforcement techniques are available using steel or other high tensile
material such as carbon fiber. When reinforcement is done, it is usually a
post construction fix and applied to the exterior of the walls.




Footings for Masonry Walls

;  Masonry walls transmit the load of the structure directly to the earth
below them. Since soils are compressible and variable in their ability to
bear loads without compression, a spread footing is always installed
before the masonry wall is erected.
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1+ The footing is wider than the wall, spreads the load
over a wider area of the soil to minimize soil
compression. The footing width required depends
on the nature of the soils, and the weight of the «—12-inch block
structure it is to support. For most residential
construction, the footing width should be at least

Concrete
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}  The footing should be of poured concrete, reinforced <+— Footing

with adequate number and size of steel rod. : _
Typical masonry wall with

concrete spread footing




Common Defects in Masonry Wallls

C Step cracks in concrete masonry unit walls.
C Diagonal cracks in masonry walls.

C Cracks approximately vertical & widening.
C Cracks approx. vertical & of constant width.
C Horizontal cracks.

C Complex cracks of different types.

C Walls that are not plumb (leaning walls).

",,S that have visible bulge or bow.




Step Cracks & Diagonal Cracks

} Simple Settlement Crack ;  Footing Settlement Under Beam
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The direction of the wall movement for a simple crack is always
perpendicular to the crack. For multiple intersecting cracks the
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movements. In block walls the cracks usually follow the mortar
joints. In poured concrete walls the cracks are diagonal without a
step pattern.




Severe Step

Crack

This step crack developed
due to settlement of the
footing around the
chimney structure. The
loading from the chimney
as well as the load from
the roof caused the soils to
compress differentially.



Vertical Cracks

1 Significant Crack 1 Control Joint

Cut joint after pour V-joint from forms
/——\‘ /—ﬁ
Widcr gap <J(> <7u

Rotation

|
I
I
|

QUTSIDE | Floor crack Typical Foured Typical

parallel to wall control concrete control

/Nar,-ow gap joint \ basement /joint
Footing wall
|—>r- e I

Typical control joints limit normal cracking

Basement floot due to shrinkaae.

These are joints installed to control

This crack widens towards the top and _ _
cracking from normal shrinkage of

Is a result of significant compression of

the soils below the footing & slab. the concrete when it cures.




Cracks in a Poured Concrete Wall

This home was built on a steep slope. Soils contained boulders & rock.

Crack Patched & Re - Opened

Rear Wall Cracked




Moderate Crack. No displacement Settlement Crack & Displacement



