
Air Space between marble facing and
concrete wall is being filled in Water
Tower Place.

Problem #1

The latest addition to Chicago’s
renowned “Magnificent Mile” is
the new 74-s tory  $250 mi l l ion
Water  Tower  P lace,  on  Nor th
Michigan Avenue. This world’s
largest poured-in-placed concrete
structure, gained special recogni-
tion for the unique precast marble
panels to be used on the exterior.
John Gallagher of Paul J. Krez
Company worked as the insulation
contractor. He used Rapco Foam
to fill the three inch air space be-
tween marble panels and concrete
structure for thermal and acoustical
insulation and to prevent conden-
sation.

Problem #2

Complete text of report to: Sec-
ond International Symposium on
Cold Regions Engineering, Uni-
versity of Alaska, July 28, 1976, by
Wayne N. Tobiasson and Stephen
N. Flanders, U.S. Army Cold Re-
gions Research and Engineering
Laboratory, Hanover, New
Hampshire, entitled “Reinsulating
Old Wood Frame Buildings With
Urea-Formaldehyde Foam.”

Reprint permission given
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Retrofit Problems

Many existing buildings in cold
regions are inadequately insulated
by current standards. Often a poor
combination of vapor barrier and
insulation will allow frost to build
up inside the wall and drag the insu-
lation to the bottom of a stud space.
It has been common practice to in-
crease wall insulation by first re-
moving either the indoor or out-
door layers of the wall to expose its
interior. Glass fiber batts or rolls
are general ly the new material
added.  I t  is  then necessary  to
restore the removed surface. This
is an expensive, time consuming
and disruptive process. Applying
additional insulation to the outside
of  the wal l  a f ter  removing o ld
cement-asbestos cladding is an al-
ternative. However numerous trim
problems result at doors, windows
and other penetrations and along
eaves and rakes. In addition, new
cladding is required. Blowing a ma-
terial through small holes in the
wall would eliminate the costs of
major demolition and reconstruc-
tion. Some such products do not till
the wall adequately. Some incur
moisture problems.

Manufacturers’ claims and the
experience of other engineers and
architects suggest that by filling
stud spaces with ureaformaldehyde
(UF) foam, these problems might
be avoided and a significant im-
p rovemen t  i n  wa l l  i n su l a t i on
achieved. The foam looks and feels
l ike shaving cream as i t  comes

fresh from the gun. Soon it dries to
the consistency of dry angel cake.
Wall insulation would be improved
by a reduction in the rate of heat
transfer by conduction through the
wall and also by elimination of
thermal short circuits caused by
convective air flow. Since UF insu-
lation is hidden from view it is im-
portant to insure proper installation
and to determine the material ’s
longevity in a wall.

Numerous buildings have been
reinsulated with UF foam, but its
ability to insulate under conditions
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Water Tower Place, Chicago, Illinois
(right).
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of intense and sustained cold such
as that encountered during winters
in interior Alaska has not been well
documented. In August 1975, to
obtain some experience with this
insulation technique in very cold
regions, portions of two buildings
at Fort Greely, Alaska, were re-
trofitted with UF foam. Both build-
ings are of wood frame construc-
tion with 2 x 6 wall studs, 16-inches
on center. Fire blocking is present
in each stud space about four feet
above floor level. Both have a gyp-
sum wall board interior finish and a
cladding of cement-asbestos shing-
les. The wind paper between the
c l a d d i n g  a n d  s h e a t h i n g  i s  a
bitumen-impregnanted material of
low vapor permeability. Building
702 is sheathed in plywood and in-
sulated with 2½" thick foil-faced
glass insulation. Building 801 has 1
x 6 diagonal sheathing and ex-
panded aluminum foil insulation.

Urea-formaldehyde foam was in-
jected into the wall of Building 702
from the outside by removing a few
rows of cement-asbestos shingles
at the bottom, middle and top of the
wall, then drilling 1" diameter holes
through the plywood sheathing at
these locations. Two holes were
needed at mid-height, one below
and one above the fire blocking.
The UF foam was injected into the
stud space through the bottom hole
until it spewed forth from the hole
just below the fire blocking. The
upper half of the space was filled in

a similar fashion. It was expected
the glass fiber insulation in the wall
would be forced tight against the
gypsum wall board and compressed
somewhat by the UF foam.

Two test sections were estab-
lished on Building 801. One was
foamed from the outside and the
other from within the building. The
port ion of Building 801 foamed
from the outside required 1" holes
but did not require spew holes. Fill-
ing of the cavity could be moni-
tored by continuous spewing be-
tween each piece of diagonal siding
as the cavity filled.

The port ion of Bui lding 801
foamed from the inside required
four holes in the same places as did
Building 702 in order to determine

w h e n  c o m p l e t e  f i l l i n g  w a s
achieved. In addit ion to cutt ing
through the gypsum wall board, the
drill also cut through the expanded
aluminum foil insulation so that the
UF foam could be injected on the
cold side of the vapor resistant
aluminum.

Two months after the foam ap-
p l ica t ion,  an in f rared camera,
wall-mounted heat flux meters and
thermocouples were used to survey
the test areas and uninsulated por-
tions of these buildings. Portions
re insu la ted wi th  UF foam d is-
played a significant improvement in
thermal resistance as measured by
the heat flux meters. Some of the
in f rared photographs,  thermo-
grams, taken within the buildings
showed the surface temperature of
the wall to be dramatically warmer
in areas insulated with the UF
foam. Other thermograms were
less dramatic and seemed to in-
dicate inconsistencies. Because of
these inconsistencies and our de-
sire to view the foam after the
winter, cuts were made into these
walls during April 1976. The cuts
explained some of the thermogram
inconsistencies, and they provided
.a lot of information about the foam
itself. The foam in all three test
areas completely f i l led the stud
spaces, and was visually homogen-
ous, dry and had a linear shrinkage
of less than 2%. It had been sub-
jected to several freeze-thaw cycles
since it was installed but no prob-
lems could be detected visually.
T h e  e x t e r i o r  s h e a t h i n g  a n d
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windpaper were dry, indicating that
no significant amount of moisture
had passed through the UF foam
and remained on these vapor resis-
tant layers. In all cases the foam
was tight up against the inside of
the sheathing. In all instances the
foam compressed the prior insula-
tion against the gypsum wall board.
The aluminum foil was flat. The
2½" of glass fiber material became
about 1" thick. One stud space had
been injected without the benefit of

space was empty. A spew hole
provides air relief in the cavity and
visual proof of a complete fill. Lab-
oratory tests of UF foam with a
density of 0.7 pcf have resulted in a
measured thermal conductivity of
about 0.25 Btu-in./ft2-hr.-degree F
at 35°F.

Although these tests are by no
means conclusive, we are cau-
tiously optimistic that UF foam has
good potential for use in very cold
regions as a reinsulating material
and method. o

Summary
Problem: Frost builds up within wall and drags insulation to bot-
tom of stud space after several freeze/thaw cycles.

Solution: Install “UF foam” type insulation through holes drilled in
external sheathing leaving existing insulation in place.

Findings: a) In all cases “foam” compressed existing fiber glass
against wall board allowing complete “foam” coverage.
b) “Foam” stayed in place even after several freeze/thaw
cycles.
c) Superior properties of “foam” demonstrated in terms
of moisture barrier and heat transfer resistance with
extreme cold.
d) Substantial cost savings on retrofitting with “foam”
compared to glass fiber batting.

RETROFIT: a spew hole. A cut into this area
revealed that the upper foot of that


