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STYRO PRODUCTS (D.B.A INSUL-DECK)
65 Grady Knight Industrial Blvd.

Villa Rica, GA 30180

U.S.A.

SCOPE
Intertek Building & Construction (B&C) was contracted by STYRO PRODUCTS (D.B.A INSUL-
DECK), 65 Grady Knight Industrial Blvd., Villa Rica, GA 30180, to evaluate the fire-resistance
characteristics of their 13x19 full scale restrained load bearing floor/ceiling assembly consisting
of 8 in. thick Insul-Deck® ICF Building System. Testing was conducted at the Intertek B&C test
facility in Elmendorf, Texas, U.S.A. This evaluation was conducted per the applicable
requirements of CAN/ULC-S101-14, Standard Methods of Fire Endurance Tests of Building
Construction and Materials, 5" Edition, dated June 2014; ASTM E119-18a, Standard Test
Methods for Fire Tests of Building Construction and Materials, July 2018; and UL 263, Fire Tests
of Building Construction and Materials, 14" Edition, dated June 21, 2011. Results obtained are
tested values and were secured by using the designated test method. A summary of test results
and the complete graphical test data is reported herein. This report does not constitute
certification of this product nor an opinion or endorsement by this laboratory. This evaluation
was also conducted under Intertek Test Report Number 103353314SAT-001a.

SUMMARY OF TEST RESULTS
Based on the results obtained, the assembly tested as described in this report withstood the
effects of the fire test for 161 minutes while being subjected to a superimposed design load of
128 psf, resulting in a total mid-span deflection of 3/4 in. In turn, the assembly described herein
achieved a restrained fire resistance rating of 81 minutes and an un-restrained fire resistance
rating of 161 minutes, per the loading conditions specified in Section 7 of this test report.
Construction summary of the full assembly is located in Section 8 of this test report.

For INTERTEK B&C:

COMPLETED BY: = Abel de Hoyos REVIEWED BY: Barry L. Badders, M.S., P.E.
Senior Project Manager,

TITLE: Fire Resistance TITLE: Chief Engineer

SIGNATURE: SIGNATURE:

DATE: 03/08/19 DATE: 02/04/19

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST METHOD

The assembly was evaluated in accordance with the following:

CAN/ULC-S101-14, Standard Methods of Fire Endurance Tests of Building Construction and
Materials, 5% Edition, dated June 2014

ASTM E119-18a, Standard Test Methods for Fire Tests of Building Construction and
Materials, July 2018.

UL 263, Fire Tests of Building Construction and Materials, 14" Edition, dated June 21, 2011.

MATERIAL SOURCE/INSTALLATION

The components of the test assembly were independently selected by Intertek B&C
representative Ronald Cole on 09/7/17 at the Styro-Products (d.b.a. Insul-Deck) manufacturing
facility located at 65 Grady Knight Industrial Blvd., Villa Rica, GA 30180. The Insul-Deck® Building
System (Intertek Sample ID No. SAT1805151049-001) ICF panels were received at the Evaluation
Center in good condition on 12/01/17. The National Gypsum Gold-Bond® Brand Fire Shield 5/8
in. Type C board was shipped directly from National Gypsum (Intertek Sample ID No.
SAT1807311357-001) and received at the Evaluation Center on 07/31/18. Additional assembly
components were delivered by the client on 08/14/18. No Intertek Sample ID number was
issued on these components.

LIST OF OFFICIAL OBSERVERS

NAME COMPANY

Douglas Bennion Aqua-Pak Industries Ltd.
Victor M. Burgos Intertek B&C

Abel de Hoyos Intertek B&C

Homero Garza Intertek B&C

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST PROCEDURE

The CAN/ULC-S101, ASTM E119, and UL 263 test standards measure the fire-resistance
performance by quantifying the temperature rise on the unexposed face of the building element
when the exposed side is subjected to the standardized Time vs. Temperature curve.

The furnace used for testing has an exposure space of 12 ft wide by 18 ft long by 7 ft high. The
furnace is equipped with twelve burners capable of producing enough energy to meet the
requirements of the standard time-temperature curve. The burners are positioned on the long
dimension side walls of the furnace to allow for an even distribution of heat flux across the
surface area of the test specimen, with no direct flame impingement. The temperature inside
the furnace is controlled by adjusting the blower speed of the air provided to the burners. This
temperature is determined by the average of the furnace probes, as indicated by the standard.

24 GA, Type K thermocouples covered by 6 in. by 6 in. dry felted pads were evenly distributed
along the un-exposed surface of the specimen to measure heat transmission. Refer to Section
12 for thermocouple placement.

When the indicated resistance period is 1/2 hour or over, determined by the average or
maximum temperature rise on the un-exposed or maximum temperature rise on the un-
exposed surface or within the test specimen, or by failure under load, a correction shall be
applied for variation of the furnace exposure from that prescribed, where it will affect the
classification, by multiplying the indicated period by two-thirds of the difference in area
between the curve of average furnace temperature and the standard curve for the first three-
fourths of the period and dividing the product by the area between the standard curve and a
base line of 68 °F for the same part of the indicated period, the latter area increased by 54 °F*h
(3240 °F*min) to compensate for the thermal lag of the furnace thermocouples during the first
part of the test. For fire exposure in the test higher than the standard, the indicated resistance
period shall be increased by the amount of the correction and be similarly decreased for fire
exposure below standard.

The correction can be expressed by the following equation:

_21(A- 4s)
"~ 3(4s+1L)

where:

C=correction in the same units as |,

I=indicated fire resistance period,

A=area under the curve of indicated average furnace temperature for the first three-fourths of
the indicated period,
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AS=area under the standard furnace curve for the same part of the indicated period, and
L=lag correction in the same units as A and AS (3240 °F*min)

For this report, the above section was converted to Imperial units for clarification. CAN/ULC-
$101 is reported in Metric units.

LOADING CALCULATIONS

Calculations for the floor/ceiling assembly were provided by the client and reviewed by Intertek
personnel. These calculations are located in the project file for this evaluation. The loading was
calculated following the methods of the 2015 IBC, referring to ACI 318-11 and the 2015 National
Building Code of Canada, referring to CSA A23.3-14, LRFD. The applied test load was calculated
to achieve the conditions of near maximum design moment resistance stress, as follows:

0.88 per ACI 318; and
0.96 per CSA A23.3-14

The following equations were used to calculate the hydraulic power unit line pressure for the
floor/ceiling assembly:

Ft = (DL * N) — Dead Load

A = Na = Aeff.
Ft
vy
VARIABLE | DESCRIPTION VALUE | UNIT
DL Design Load 128 psf
Dead Load | Dead Load (wood planks) 224 Ib.
N Sample Area 247 ft?
Na Number of Actuators 16 | -
Aetf. Effective Area / Actuator 491 in?
A Total Area 78.6 in2
Ft Total Force 31,352 | Ib.
P Pressure in Hydraulic Line 400 PSIG
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TEST SPECIMEN DESCRIPTION

The 13 x 19-ft sample consisted of the Insul-Deck® ICF Building System, normal weight concrete,
rebar and wire mesh reinforcement, and 5/8 in. Type C Gypsum Board. Detailed drawings of the
construction are located in Section 15 and photographs are located in Section 12.

Building System

Insul-Deck® ICF Building System consisting of Insul-Deck® ICFs, 8 in. high x 24 in. wide x 16 ft
long. A total of five (5) full panels and two (2) half panels (for the ends) were used to construct
the full scale sample. Panel joints were adhered together using DOW GREAT STUFF™ Insulating
Foam Sealant. Each Insul-Deck® panel consisted of two (2), 22 GA galvanized steel Z-furring
strips. The strips were pre-punched and spaced at 12 in. on-center (oc). At each valley for the
assembly (6 total) one stick of #6 (3/4 in. diameter) rebar was installed on top of a rebar chair
with 1-1/2 in. cover depth. Refer to Photos 15 and 16 in Section 12 for further details.

Concrete Deck

3000 psi normal weight concrete was poured at the top of the Insul-Deck® ICFs, formed to have
a thickness of 3 inches. 6 x 6 in.-W1.4, 10 GA wire mesh mat was installed at half depth of the
concrete deck thickness. It was supported using plastic rebar chairs, spaced approximately 48 in.
oc at several locations. The concrete deck was secured to each of the galvanized Z-furring strips
using #15 x 5 in. long Carlisle Syntec Systems HP-X® Fasteners. Each Insul-Deck® ICF section
contained ten (10) of these #15 screws, spaced at nominal 12 in. oc in the traverse direction, 42
in. from the ends and 48 in. at the center longitudinal sections. Refer to the drawings in Section
15 for further details.

Gypsum Board Ceiling

One (1) layer of 4 ft x 12 ft x 5/8 in. thick Type C National Gypsum Gold Bond® Brand Fire-Shield
Wall Board was installed on the exposed side of the assembly. The 12 ft pieces were cut down to
approximately 10 ft sections in order to fit inside the furnace exposed area dimensions. One (1)
center joint was located at the traverse section of the assembly. The gypsum board was installed
with the long dimension perpendicular to the galvanized Z-furring strips using #6 x 1-5/8 in. long
Grip Rite Fine Thread Self-Drilling drywall screws, spaced at 12 in. oc and each way. All screw
heads and butt-joints received a Level 2 finish.

The assembly was completed on 12/17/18. The sample was allowed to cure at ambient
laboratory conditions for a minimum of 3 months. After that, the sample was accelerated cured
at an ambient air temperature of approximately 140 °F for a minimum of 7 days. The relative
humidity of the concrete was monitored from the top of the assembly at 3 locations. The final
average relative humidity measurement was calculated to be 68%, taken on 08/06/18. The
installation of the gypsum board was completed on 08/14/18.
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TEST RESULTS

The test was initiated on 08/16/18. The ambient temperature at the time of the test was 82
°F and the relative humidity was 78%. The superimposed design load of 128 psf (supplied by
the client) was slowly applied to the assembly in 25% loading increments as specified in
Section 11.4.1.1 of CAN/ULC-S101-14. The load was present on the sample for a minimum of
40 minutes prior to the start of the fire test. Observations made during the test are listed

below:

FIRE-RESISTANCE TEST OBSERVATIONS

Time Observations
(MIN:SEC)
Pre-test | The assembly was subjected to the prescribed load
0:00 Ignition of furnace burners at 9:17 a.m. Fire-resistance test begins
6:00 Gypsum board joint compound falling off
25:00 Gypsum board joints opening up. Intermittent flaming visible through joints
27:00 Gypsum board joint flaming increasing and now visible on all joints
30:00 EPS foam melting and visible through gypsum board fasteners
45:00 Heavy flaming continuing between gypsum board joints
60:00 No other visible changes. Load stable
70:00 Heavy flaming continuing between gypsum board joints; however, gypsum
boards intact
90:00 Heavy flaming continuing between gypsum board joints; however, gypsum
boards intact
100:00 All gypsum boards intact
110:00 Heavy flaming continuing between gypsum board joints; however, gypsum
boards intact
120:00 Heavy flaming continuing between gypsum board joints; however, gypsum
boards intact
130:30 Gypsum board beginning to sag down
140:00 Gypsum board continuing to sag down; however, remaining in place
150:00 No other visible changes
157:30 Large pop heard. Deflection more eminent. Concrete beginning to spall in
furnace
158:00 Concrete continuing to crack and spall off from sample (exposed side only)
160:30 The maximum established temperature average of the loading member located
in Section 4 was exceeded
161:00 Test continued per client request. Loud popping and cracking continuing as
exposed side concrete t-beams were spalling
162:00 The burners were extinguished and the test was terminated
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The assembly withstood the effects of the load and fire without passage of flame or gasses hot
enough to ignite cotton waste on the un-exposed surface. The heat conducted through the
assembly did not cause the temperatures measured by the thermocouples to exceed the 250 °F
rise in average temperature or 325 °F rise in individual temperatures over the initial starting
temperatures (refer to the temperature data presented in Section 11). However, at time =
160:30 (min:sec), the average maximum established absolute temperature of 1100 °F for the
tensioning members was exceeded at Section 4, essentially ending the test.

LOAD DEFLECTON
The deflection of the un-exposed surface was measured at the mid-span of the assembly during
the test. The amount of that deflection is presented in the table below.

Time Deflection
(min) (in.)
No Load 0
25% Load 0
50% Load 0
75% Load 0
100% Load 0
40 min after 1/4
Fire Test Start 1/4
5:00 1/4
10:00 1/4
15:00 1/4
20:00 1/4
25:00 1/4
30:00 1/4
35:00 1/4
40:00 1/4
45:00 1/4
50:00 1/4
55:00 1/4
60:00 1/4
65:00 1/4
70:00 1/4
75:00 1/4
80:00 1/2
85:00 1/2
90:00 1/2
95:00 1/2
100:00 1/2
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105:00 1/2
110:00 1/2
115:00 1/2
120:00 1/2
125:00 1/2
130:00 3/4
135:00 3/4
140:00 3/4
145:00 3/4
150:00 3/4
155:00 3/4
160:00 3/4
162:00 (end of test) 3/4

In accordance with the CAN/ULC-S101, ASTM E119, and UL 263 test standards, a calculation for
any correction to the indicated fire resistance period was done. The correction factor was then
mathematically added to the indicated fire resistance period, yielding the fire resistance period
achieved by this specimen as shown in the following table:

VARIABLE | DESCRIPTION VALUE | UNITS
C Correction Factor 23.2 seconds
I Indicated FR Period 162 minutes
A Area under Indicated FR Period for first 3/4 of test period 197041 | °F*min
As Area under Standard E119 Time vs. Temp. Curve for first 3/4 196348 | *F*min
of test period
L Lag Correction 3240 | °F*min
FR Period | Fire-Resistance Period 161 minutes

CALIBRATED INSTRUMENTATION USED FOR TESTING

EQUIPMENT SERIAL CALIBRATION DUE
NUMBER DATE
Thermo/Hygrometer | 170475469 06/26/19
Stopwatch 170558063 08/02/19
DAQ Unit 48JF0082 09/23/18
Pressure Gauge 09LE00S8 10/23/18
Pressure Gauge 30ZV89-2 05/25/18
(reference only)
Moisture Meter CP67785 10/10/18
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CONCLUSION

Intertek Building & Construction (B&C) was contracted by STYRO PRODUCTS, Inc. (DBA INSUL-
DECK), 65 Grady Knight Industrial Blvd., Villa Rica, GA 30180, to evaluate the fire-resistance
characteristics of their 13x19 full scale restrained load bearing floor/ceiling assembly consisting
of 8 in. thick Insul-Deck® ICF Building System. This evaluation was conducted per the applicable
requirements of CAN/ULC-S101-14, Standard Methods of Fire Endurance Tests of Building
Construction and Materials, 5" Edition, dated June 2014; ASTM E119-18a, Standard Test
Methods for Fire Tests of Building Construction and Materials, July 2018; and UL 263, Fire
Tests of Building Construction and Materials, 14" Edition, dated June 21, 2011. Testing was
conducted at the Intertek B&C test facility in Elmendorf, Texas, U.S.A. on 08/16/2018. This
evaluation was also conducted under Intertek Test Report Number 103353314SAT-001a.

Based on the results obtained, the assembly tested as described in this report withstood the
effects of the fire test for 161 minutes while being subjected to a superimposed design load of
128 psf, resulting in a total mid-span deflection of 3/4 in. In turn, the assembly described herein
achieved a restrained fire resistance rating of 81 minutes and an un-restrained fire resistance
rating of 161 minutes, per the loading conditions specified in Section 7 if this test report.

The un-restrained and restrained ratings achieved by the floor/ceiling assembly tested and

described herein are compliant with the applicable requirements of ASTM E119-18a, UL 263
(14" Edition, 21-Jun-2011), and CAN/ULC-S101-14 (5% Edition, June 2014).

Version: 07/24/17 Page 10 of 83 RT-R-AMER-Test-2782


http://www.intertek.com/building

iNntertek

Total Quality. Assured.

TEST REPORT FOR STYRO PRODUCTS (D.B.A. INSUL-DECK)
Report No.: 103353314SAT-001b_Rev.3

Date: 08/31/18

PHOTOGRAPHS

16015 Shady Falls Road
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

Photo No. 1
Construction
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Photo No. 2
Panel joint detail with foam adhesive
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Foam adhesive
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Photo No. 5
Panel width

Photo No. 6
Z-furring fastener spacing
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Photo No. 7
Z-furring fastener

Photo No. 8
Tensioning member rebar chair
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Photo No. 9
Tensioning member rebar

Photo No. 10
Rebar tie-wire
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Photo No. 11
Slab reinforcing mesh chair

Photo No. 12
Total sample depth
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Photo No. 13
Installing tensioning member rebar
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Photo No. 14
Installing tensioning member rebar
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Photo No. 15
Installing tensioning member rebar
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Photo No. 16
Installing tensioning member rebar
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Photo No. 17
Tensioning member TC location layout
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Photo No. 18
Tensioning member TC locations
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Photo No. 19
Concrete pour

Photo No. 20
Concrete pour
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Post-test
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DRAWINGS AND TC LOCATIONS

The test specimen drawings which follow have been reviewed by Intertek B&C and are
representative of the test specimen(s) reported herein. Test specimen construction was verified
by Intertek B&C per the drawings included in this report. Any deviations are documented herein
or on the drawings.
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Assembly Side View (enlarged for clarity)

APPLIED LOADING TO BE 128 PSF TOTAL (INCLUDES FACTORING)
(50PSF LIVE LOAD x 1.6) + (30PSF DEAD LOAD x 1.2) + ((59.8PSF SELF WEIGHT x 1.2) - 59.8)

DEKFAST #12 X 5" SCREWS INTO THE TOP OF THE Z-STRIP AT 12" NORMAL WEIGHT CONCRETE, 3,000 PSI @ 28 DAYS
MINIMIZE WATER IN MIX DESIGN AT TIME OF POUR WITH PLASTICIZER

8 WIDE PARALLEL
= PERPENDICULARLY (EVERY STRIP) AND 48" O/C LENGTHWISE
CARBONATE AGGREGATE (NOT A MIX WITH SILICEOUS), /2" MAX.

PERIMETER BEAM
22 ga CONTINUOUS GALVANIZED STEEL Z-FURRING
PRE-PUNCHED & MOLDED IN

SPACED @ 12 OIC

77 7 8" INSUL-DECK PANEL.
MOLDED FROM EXPANDED POLYSTYRENE TYPE VIll EPS
HAVING AN AVERAGE DENSITY OF 1.25 pcf

6X6 WWM W2.1 CENTERED IN SLAB

ééHééHé$\MMéH\{HHHHH/H/HH .
— - = —

GLAIMIIMT

O O O & INSUL-DECK
PANEL THICKNESS
1 T T 1 T 1
\\ .
4 UTILITY CHaSE 15° TALL REBAR CHAR @ 48" OIC

1446 (GR. 60) WITH 15" COVER FROM UNDERSIDE

/ TERMINATE STRAIGHT INTO PERIMETER BEAM BY MIN. 6"
7 FASTEN 53" TYPE C GYPSUM TO EACH NATIVE Z-STRIP (12" 0C) @ 24 0IC

PERIMETER BEAM REINFORCEMENT AS SPECIFIED

DRYWALL OVERLAP ONTO CONCRETE
ONALL 4 SIDES

APPLIED LOADING TO BE 116 PSF TOTAL (INCLUDING FACTORING) NORMAL WEIGHT CONCRETE, 3000 PS1 @ 26 DAY
(B0PSF LIVELOAD x LL FACTOR) + (30PSF DEAD LOAD x DL FACTOR) MINIMIZE WATER IN MIX DESIGN AT TIME OF POUR WITH PLASTICIZER
X

18" WIDE PERPENDICULAR PERIMETER BEAM — =]
CARBONATE AGGREGATE (NOT A MIX WITH SILICEOUS), 112" M)

I

7 7 6X6 WWM W2.1 - 1.25" MINIMUM COVER TOP AND BOTTOM 22 ga CONTINUOUS GALVANIZED STEEL Z-FURRING
7 PRE-PUNCHED & MOLDED IN
// 8°x36" #4 GRADE 40 DOWELS @ 24" OC SPACED @ 12" OIC

7, COINCIDE WITH TOP OF JOISTS ON BEARING SIDES
/ = 6" LEDGE DEKFAST #12 X 5" SCREWS INTO THE TOP OF THE Z-STRIP AT 12"
PERPENDICULARLY (EVERY STRIP) AND 48" O/C LENGTHWISE

SLAB THICKNESS = 3"

&' INSUL-DECK
PANEL THICKNESS

8" INSUL-DECK PANEL THICKNESS 15"TALL REBAR CHAIR @ 46” O/C
MOLDED FROM EXPANDED POLYSTYRENE TYPE VIl EPS
HAVING AN AVERAGE DENSITY OF 1.25 PCF
FASTEN 5/6" TYPE C GYPSUM TO EACH NATIVE Z-STRIP (12" 0/C) @ 24" OIC

?
//
7
7
/
7,
7
7
7
%
0

7

PERIMETER BEAM REINFORCEMENT
AS SPECIFIED
STEEL BEAM WITH 2 COLUMNS
WRAPPED WITH FIRE BLANKETS
146 (GR. 60) WITH 15" COVER FROM UNDERSIDE
TERMINATE STRAIGHT INTO PERIMETER BEAM BY MIN. &
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Assembly Top View (enlarged for clarity)

DEKFAST #12 X 5" SCREWS INTO THE TOP OF THE Z-STRIP AT 12"
PERPENDICULARLY (EVERY STRIP) AND 48" O/C LENGTHWISE
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USE RESTRAINED CONDITION FOR TEST PLAN
PER ASTM E119 TABLE X3.1

i‘ INSIDE FURNACE = 12'-0" / i
s . ° ° s cTe 4 44
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< 4 < < 4 <
—— Lﬂ— 8" PERIMETER BEAM ON PARALLEL SIDES
L 18" PERIMETER BEAM 6" FURNACE LEDGE ON ALL 4 SIDES —!
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Un-exposed Side Thermocouple Placement
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(Not to scale)
1 2 3
4 5 6
7 8 9

(Furnace Door)
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Tensioning Member TC Locations - Not to scale

20

21

22

23

(XX denotes TCs damaged prior to test)

16

17

18

19

12 10

13 XX

14 XX
15 11

(Furnace Door)
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of Observer in Section 5.
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