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Stone Cladding

Stone
• Common types

– Igneous
• From a molten origin
• Crystals are visible in rock

– Metamorphic
• Process of change
• Applied to either sedimentary or igneous

– Sedimentary
• Laid down under water
• Generally horizontal layers of small particles
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• Igneous rock used in
architecture is usually
limited to granites.
Igneous:

• Heavy, dense for
it’s size

• Crystalline or
glass-like

• Metamorphic rocks
found in buildings
include
– Gneiss
– Marble

• Travertine marble (a
limestone in metamorphosis)

frequently has open
pores filled in this
sample
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• Sedimentary rock found
in building include:
– Limestone http://www.iliai.com/

– Sandstone
– Slates
– Brownstones

– Marbles are sedimentary rock in a state of
metamorphosis

Wet Stone

• Many sedimentary rocks are full of water when they
are extracted from the quarry.   Slabs of limestone
take six months to get rid of this ground water (also
called “quarry sap”)

• While the stone is filled with water it is very soft, soft
enough to shape with simple tools.  Most complex
carving is accomplished when the stone is saturated.

• Allowing the limestone to season over four to six
months helps insure color consistency….but requires
us to plan ahead for construction.
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Setting horizontally
• Sedimentary rock is laid down in a series of layers

below water.  It has developed it’s strength over time
in a horizontal orientation. This is called it’s bedding
plane.

• It is recommended to set limestone cladding according
to its “natural bed” when the cleavage planes (layers)
are not uniform (weak stone).  This makes it less likely
to absorb water, and less likely to deform or delaminate
than when it is set “on edge”

• When the cleavage planes are uniform, orientation is
less of an issue

Natural bed
On edge
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• The Indiana Limestone trade association has tested
the structural capacity of Indiana limestone and
makes the following recommendations about panel
size and thickness.

Quarry pits where Empire State Building cladding was quarried near Oolitic, Indiana

Thicker is stronger

• Limestone develops strength through thickness. The
thicker it is, the larger the cladding panel can be.

• If panels become too tall and thin, they tend to cup,
warp, and deflect on their way to failure.

5’ 5’ 5’ 4’ 3’

18’ 14’ 11’ 9’
5’ 2”

3”4”5”6”



6



7



8



9



10



11

• Carry panel weight from
bottom

• Prevent rotation at top

Concrete floor slab

Concrete floor slab

If pin-type
anchors are
used, make
sure pins are
1/4” short of
hole depth
and filled
with sealant
or
deformable
material, not
mortar

Carry load,
level panel
on shims
and mortar

Leave a cushion space of 3/8”
between top of stone panel and
bottom of steel angle to allow for
structural drift.

Like glass, stone and steel
support shouldn’t touch
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Carry on Stainless
• Stone cladding is usually carried

on some form of shelf angle, but
is tied back to the backup
structure with  pins, clips, and
ties.

• There is not much else holding
the stone cladding to the wall.
(sealant doesn’t count)

• Because of this, the steel used
for support and tieback is
Stainless Steel or galvanized
steel to prevent corrosion-related
failure.

First Christian Church, Eliel Saarinen 1941
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Leaks let water behind the stone, mild
steel anchors rust, the rust exerts a
powerful force on the stone, leading to
spalling failures like this one, the first
indication that the anchors are rusting.
Spalling is an early warning that the
anchors could fail, and drop the stone.

Rusted rod anchor
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Unlike load bearing stone walls, cladding stone is prepared off-site. It is cut to shape
and profile, planed, and holes or slots cut into it’s edges to accept tieback rods, pins
or straps

It wouldn’t be uncommon that the stone is quarried in one country,
shaped/finished/prepped in a second country, and installed in a third country.
Global economics at work.



15

Set on through deformable shims, on mortar pads, over through-
wall flashing to protect the wall from water leaking through joints
between stone coping pieces.

Top of the wall, coping stones… coping with wind, water, freezing and thawing
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Metamorphic stone, such as marble can be
“young” (still sedimentary) or “old” (fully
metamorphosed)

Their “age” affects their resistance to water

Here, white marble panels are “bowing”
warping due to taking on moisture from their
face, thus becoming more plastic and
loosing strength.

This is a common form of failure in
immature white marbles, especially when
panels are overly thin for their height or
load. The only repair is remove and replace
with thicker stone.

In the interim, catch nets are needed to
keep falling stone from mashing pedestrians
and cars!

Finlandia Hall, Helsinki, Aalvar Aalto

Finlandia Hall, Helsinki, Aalvar Aalto
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Amoco Tower

• 82 floors, 1,100 feet tall
• Const in 1973
• Clad with 44,000 panels of

Carrara marble 4’2” x 3’9”

• Panel bowing discovered in
1985

• By 1987 panels bowed 1 1/2
inches and lost 40% of it’s
strength
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1 1/4” Marble was removed and
replaced with 2” thick Mt. Airy
white granite … required a
foundation upgrade

Stainless steel anchor clips

Old: intermittent tieback
New: continuous tieback
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Recladding required installation of
9 miles of sealant! And cost over 70
million dollars…more than the
construction of the whole building in
1973.

The marble was crushed and used
as landscape stone at Amoco’s
nearby refinery

For more information see P/A Feb. 1994



21



22



23



24



25



26



27



28



29



30


