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PINKCORE™ XPS
Rigid Foam
Insulation and Low-
Conductivity Ties

Figure 1

Ties are white but
illustrated in black
for better visibility

PINKCORE

Available Sizes

[] 15in 375 mm Insulation &Ties
[] 2.0in 50.0 mm Insulation &Ties
[J 2.5in 62.5mm Insulation &Ties
[] 3.0in 75.0 mm Insulation &Ties
[] 3.5in 875mm Insulation &Ties

[] 4.0in 100.0 mm
|
Description

PINKCORE XPS rigid foam insulation and
ties are specifically designed for use in site-
cast or precast insulated concrete sandwich
wall panels. These products provide a fast,
efficient, cost-effective method of improving
the thermal performance of commercial
buildings. Typical concrete wall panels
must be insulated after casting and
erection. Using PINKCORE insulation
and ties, the panel is insulated during
casting, prior to erection. Thus, the
insulation is integral to the wall, which
results in easier and faster construction.
In addition, since the insulation is
“sandwiched” between the interior
concrete wythe and the fascia wythe,
the panel maintains hard, durable
concrete surfaces, both inside and out.

Insulation &Ties

PINKCORE Insulation

Manufactured from extruded
polystyrene foam (XPS), PINKCORE
insulation provides a stable R-value of
5.0 per inch. Since an uninsulated eight-
inch layer of concrete has an R-value
of less than 1, the addition of 1.5, 2 or

3 inches of PINKCORE insulation (R-
values of 7.5, 10 and 15 respectively)
dramatically improves the thermal
performance of a building. The tight,
closed cell structure of PINKCORE
insulation also resists moisture
penetration, which insures that the
thermal performance is maintained
over the life of the building. Lightweight
properties mean ease of handling.

PINKCORE Ties

Manufactured from a high-
performance, engineered thermoplastic
resin, PINKCORE ties feature high
strength and low thermal conductivity.
Unlike other sandwich panel designs
which rely on metal or solid concrete
connections, the use of PINKCORE ties
minimizes the energy-draining effects
of thermal bridging and results in a
sandwich panel with maximum thermal
performance.

Installation

PINKCORE insulation and ties are
specifically designed for fast, accurate
installation. The PINKCORE insulation
is clearly marked with a 16-inch on
center dot pattern to ensure accurate
placement of the PINKCORE connector
ties into the insulation. After casting
the exterior concrete wythe, the
PINKCORE insulation and ties are
placed in the fresh concrete. The design
of the connector tip also ensures easy
penetration through the foam, as well
as a mechanical interlock into the
concrete once it cures.

Once the PINKCORE insulation
and ties are in place, construction of
the inner concrete wythe continues.
Reinforcement, imbeds and lifting
inserts are all set in place on top of the
PINKCORE insulation and then the
concrete is poured. With a compressive
strength of 25 psi (3,600 psf), the
PINKCORE insulation provides damage
resistance from foot traffic and other
abuse.

Performance During Lifting
Because the lifting inserts are located
on the inner wythe, the PINKCORE
connector ties are designed to support
the fascia wythe during the lift. A
typical three-inch concrete fascia wythe
weighs 37.5 Ibs/ft*. Suction force
between the casting bed and the fascia
wythe is approximately 25 Ibs/ft’. With
the connector ties spaced 16-inches
on center, each connector tie is
required to support 111 Ibs.

Calculation for Stress on Connector Ties During
Lifting

(37.5 Ibs. + 25 Ibs.) x 1.77 ft’/tie = 110.63 Ibs.

Tensile Strength

A tie was placed in an Instron machine
and tested until failure occurred. As
shown on the graph below, the nominal
tensile strength of each PINKCORE
connector tie exceeds the 1,100 Ibs.
minimum performance, which provides
a safety factor of 10 to 1. (Note that
standard safety factors on wall panel
lifting hardware are typically 5to 1 or
less).
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Tie Pullout in Concrete

The tie used in sandwich panel wall
construction is subjected to tensile loads
during the stripping and erection phases.
The magnitude of loading depends on the
thickness of the bottom concrete wythe,
tie spacing and the suction forces present
between the forming bed and the concrete
surface.

There are two failure modes seen in tie
pullouts. If concrete strength is not
sufficiently developed, the tie may pull out
with a concrete cone attached. With nominal
concrete strengths, PINKCORE ties are
designed to interlock mechanically in
concrete and designed to fail at the
minimum cross section when the pullout
force reaches the ultimate tensile strength
of the tie. Thus the pullout strength of the
PINKCORE tie is typically equal to the
tensile strength of the tie itself.

Test Specimens

To investigate this, a series of pullout tests
were conducted by Owens Corning. A total
of thirty specimens were tested. For each
sample, a PVC mold was used to form the
concrete. The concrete molds had a
diameter of 6 inches and a thickness of 2
inches (see Fig. 2). Twenty specimens were
prepared by inserting ties through a 2-inch
insulation board, following the standard
PINKCORE tie installation procedure. The
remaining ten specimens were prepared
with a pre-drilled hole in the insulation for
comparison with the standard installation
of boards and ties. Concrete cylinders were
cast to determine the strength of the
concrete at the time of testing. The
specimens were tested when the concrete
reached approximately 2,300 to 3,000 psi.

Test Results

The specimens were tested at two different
intervals. The first batch of five pre-drilled
and ten standard installation samples were
tested after one day. The concrete strength
at the time of testing was 2,300 psi. The
remaining samples were tested after two
days when the concrete strength reached
3,000 psi.

Figure 2 — Specimens before testing.

The load was applied to the specimens
using an Instron machine with a special jig
attached (see Fig. 3). A summary of the
concrete strengths and average ultimate
pullout strengths at each day of testing are
given in Table 1.

Table 1 - Summary of Test Results

Figure 3 — A test setup for pullout testing.

In each case, the average ultimate load,
regardless of insertion method, was in
excess of the nominal tie strength of 1,100
pounds.

Concrete Age Concrete Number Average
Insertion Method of Testing Strength of Specimens Ultimate Load
Pre-drilled 1 day 2300 psi 5 1215 1b
Standard method 1 day 2300 psi 10 11101b
Pre-drilled 2 day 3000 psi 5 1220 Ib
Standard method 2 day 3000 psi 10 1150 Ib

The tensile load on the ties during
stripping and lifting depends on the
concrete wythe thickness, tie spacing, and
suction forces present in the casting bed.
These can be quantified as follows for a
3-inch fascia.

Assumption for Calculation of Stress
on Ties During Lifting

Area weight of concrete (Ibs/sf/in) 12,5
Thickness of fascia (in) 3
Suction force (Ib) 25
Ties per square foot (16 in. spacing) 0.5625

Conclusion

These results confirm that the PINKCORE
tie has a high factor of safety during
stripping and lifting at the concrete strength
commonly specified for concrete sandwich
panels. A safety factor of approximately 10
is maintained whether the foam is pre-
drilled or not.

Shear Strength

As the wall panels are lifted from a

horizontal to a vertical position, the load

on the PINKCORE connector tie shifts from

a tensile load to a shear or flexural load.

Because a bond forms between the

PINKCORE insulation and the concrete,

the samples for testing shear strength were

constructed in two different ways:

1. To measure the shear strength of the
PINKCORE ties with the concrete-foam
bond intact, 4 ft. x 8 ft. test panels were
constructed by first pouring the three
inches of concrete, then placing 2" thick
PINKCORE insulation on the fresh
concrete and inserting 18 connector ties.
Another three-inch layer of concrete was
then poured on top of the foam in each
test panel. Thus, the final assembly was
representative of standard wall panel
with PINKCORE insulation.



2. In order to determine the strength of the
PINKCORE ties alone (without the
effects of the concrete-insulation bond),
panels were constructed as above, but
with two sheets of polyethylene between
one concrete-insulation interface.

Application of the shear load on both types

of panels was accomplished with a test

apparatus that was custom-made for that
purpose. A reinforced metal frame held the
bottom wythe in place while a hydraulic
ram applied pressure to the top wythe. The
load was evenly distributed across the four-
foot width of the top wythe.

Graph 2 shows the shear strength of the
18 connectors in the 4 ft. x 8 ft. panels,
with and without the polyethylene film. A
significant concrete-foam bond is formed
in the conventional panel, without
polyethylene. This bond eventually breaks
at a displacement greater than 0.2 inches.
While the bond can be seen as beneficial,
the strength of the PINKCORE connector
tie alone is sufficient to support the
concrete fascia during lifting and
installation.

Figure 4
Shear Testing Apparatus Illustration
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Actual panel was 4’ x 8’ and contained 18 connectors.
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Graph 2 — Load-Deflection Curve for 4' x 8 Sandwich Panel in Shear
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The weight of a 3-inch thick, 4 ft. x 8 ft.
wythe is 1,200 Ibs. During testing, the test
panel exhibited a minimum shear strength
of approximately 9,000 Ibs. and a maximum
of 11,000 pounds, with the variance
depending on the presence or absence of
the concrete-foam bond. Thus, the
PINKCORE connector ties will easily
support the weight of the concrete, whether
or not the concrete-foam bond is
considered.

Full Scale Testing for Composite Action
The primary function of ties in sandwich
wall panel construction is to hold the two
concrete wythes together. Composite action
occurs when the ties are capable of
transferring shear forces from one concrete
wythe to the other. The degree of composite
action varies depending on the stiffness of
the ties and their capacity to transfer forces.
This important property needs to be
considered in the design calculations.
The Precast/Prestressed Concrete
Institute’s (PCI) Precast Sandwich Wall
Panels Committee recommends designing
a panel in three different ways, i.e. fully
composite, noncomposite and semi-
composite! depending on the
manufacturer’s testing of the system.

A higher degree of composite action
provides a good shear transfer between the
concrete wythes allowing a thinner panel.
But it may also result in excessive bowing
of the panel due to thermal deformations
of the exterior wythe when subjected to
varying temperature swings. Thus, for taller
panels, noncomposite action is desirable
where the growth of the outside wythe is
independent and does not affect the panel
deflections. Noncomposite ties are primarily
used to resist tensile loads during the
stripping, transportation and erection
stages. Hence, to control deflections in a
panel caused by thermal swings, a
noncomposite panel would be ideal though
it may not be structurally efficient.

To evaluate the load-deflection capacity
of the panels with the PINKCORE system,
full-scale testing on three panels was
conducted by an independent testing
laboratory. The panels were 8' wide by 30'
8" long with a 3"- 2"- 3" cross-section.
Detailed descriptions of the panels and the
test methodology follows. A comparison of
the test results to theoretical calculations
is given at the end.

,” PCI Journal, V. 42, No. 2, March-April 1997, pp. 92-134.



Figure 5 — Typical Cross-Sectional Details of Test Panel
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Panel Casting

Three panels were cast by the precaster
following the same procedure as their
production panels. Figure 5 illustrates the
typical cross-sectional details of the test
panel. Descriptions common to all panels
and the material strengths used are given
below.

Width 8
Length 30'8"
Thickness 8" (3"-2"-3")

Concrete density Normal weight (145 pcf)
Concrete strength
At prestress transfer
At 28 days

Reinforcement per wythe
Prestressing strands

5,400 psi
5,720 psi

7 - 3/8" diameter
270 ksi low-lax
6 X 6-W2.9 x W2.9

Initial prestressing force: 17.2 kip
Insulating system: PINKCORE XPS & Ties

Lifting anchors: ~ Burke — 8 per panel with
two U-loops for top lifting

Welded wire fabric

Two out of three of the panels were made
with two slip-sheets (polyethelene) to break
the concrete-to-insulation bond. The
standard tie spacing of 16" on center was
used for all panels. Table 2 summarizes the
details of each panel tested. Figure 6 shows
panel reinforcements on the precast bed
before the concrete was poured.

Table 2 — Details of Test Panels

Panel Bond Tie
Number Present Spacing

1 Yes 16"

2 No 16"

3 No 16"

Figure 6 — Test Panels During Casting

The panels were stripped flat from the
casting bed using 8 lift points after 6 days
of curing and were moved outside for
storage before shipping them to the test
site. Panels were shipped with supports at
lift points in flat-bed trailers stacking two
on each trailer. The panels had been cured
for 6 to 7 weeks when they were tested.

Test Chamber and Setup
A new steel vacuum test chamber
specifically designed for testing these panels
was built. The chamber was 5' deep to
accommodate large deflections and to allow
for visual inspection by personnel after the
test was completed. The top and bottom of
the panel were supported on steel channel
beams which were allowed to rotate during
the test. The panels were first flat-lifted
with 8 lift points using a crane. Once air-
lifted, they were rotated to a vertical
position using the two top U-hooks for
positioning into the test chamber. The gap
between the panel edges and chamber walls
was sealed to make it airtight for testing.
Two linear variable displacement
transducers (LVDT) were attached at mid-
*height and quarter points to record the
defléctions. Strain gauges were also installed
at various locations in the panel to measure
the strain on the concrete surface. All
instrumentation was connected to a data

acquisition system using a computer for
recording the data. Figure 7 shows a
specimen in the test chamber before the
load application.

Figure 7 — Typical Panel Setup
Before Testing

Panel Testing

A uniformly distributed load (udl) was

applied using suction force in the chamber

to simulate wind loads. The load was
increased incrementally until a large
midspan deflection occurred and released
to let the panel recover back to its original
position. Thus the load-unload was repeated
for at least 4 cycles to record the load-
deflection data. The panel could not be
loaded to failure for safety reasons.

Several observations were made in
addition to gathering test data:

» The panels experienced one to two cracks
on interior concrete wythe near the mid-
span and cracks closed when unloaded.

» A small residual deflection was observed
at mid-height after the test was
completed.

e The insulation-to-concrete bond was
broken at the top and bottom of the panel
to one third of the height.

« No concrete spalling was observed during
the test.

» The panel was intact in one piece even
after being removed from the chamber
and laid horizontally on the ground.

The same test procedure was repeated

for all panels and the recorded data was

analyzed to evaluate the degree of
composite action provided by the

PINKCORE ties. The LECWall program?

2 LECWall - Precast Concrete Wall and Column Design Program, Release 10, Losch Engineering Corporation,

Palatine, IL, 1999












PINKCORE™ XPS Rigid Foam Insulation and Connector Ties

Related Services

Owens Corning can provide fabrication and
drafting services related to insulated
concrete sandwich panel jobs. Please
contact your Owens Corning representative.

Associate Member
Precast/Prestressed Concrete Institute

O

PRECAST/PRESTRESSED
CONCRETE INSTITUTE

National Supplier-Association Member
Tilt-Up Concrete Association

®

TILT-UP CONCRETE ASSOCIATION

OWENS CORNING WORLD HEADQUARTERS
ONE OWENS CORNING PARKWAY
TOLEDO, OHIO 43659

1-800-GET-PINK
WWW.O0wenscorning.com

PINKCORE, and FOAMULAR are registered trademarks of Owens Corning.
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Disclaimer of Liability

Itis the sole responsibility of the contractor to install the PINKCORE
XPS Foam Insulation and Low-conductivity Ties in accordance with
these published instructions. The presence of an Owens Corning
representative at the job site does not relieve contractor from the
responsibility to follow these published installation instructions.
OWENS CORNING IS NOT RESPONSIBLE FOR ANY LIABILITY
RESULTING FROM A FAILURE TO FOLLOW THESE INSTRUCTIONS




