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March 6, 2013 

Gareth Christopher 
Building Envelope, Roxul Inc. 
420 Bronte St. S, Suite 105 
Milton, ON L9T 0H9 

Via email: Gareth.christopher@roxul.com 

Re: Roxul CIS Commercial Deflection Testing 
Building Science Consulting (BSC) was retained by Roxul to characterize the strength and 
vertical deflection characteristics of six commercial wall assemblies that use Roxul CIS insulation 
as exterior insulation. The experimental program consisted of load-deflection testing for six wall 
assemblies with different cladding attachment approaches.  Load deflection plots were produced 
for each sample and were used to compare the load capacity of each wall system. This report 
contains the testing results, analysis, and recommendations. 

Background 
Exterior insulation is an effective way to provide thermal resistance to wall assemblies. It is 
particularly important when the structure consist of steel studs. The high conductivity of steels 
studs can drastically diminish the thermal performance of cavity insulation and create conditions 
susceptible to moisture damage (i.e. corrosion) from air leakage condensation. Therefore, locating 
the insulation to the exterior of the structure benefits the enclosure by1,2: 

Providing a better effective R-value from minimized thermal bridging 
Improved condensation resistance 
Reduced thermal stress on the structure 
Increased air tightness 
Improved water management.  

However, uncertainty exists on the proper approaches to fastening claddings over exterior 
insulation.  

One common cladding installation method over continuous insulation uses steel z-girts, directly 
connected to the structure, to support the cladding. These continuous z-girts span through the 
insulation, creating significant thermal bridging and reducing the effective R-value of the exterior 
insulation. Alternative methods which reduce the problem of thermal bridging include fastening 
furring strips through the insulation using long fasteners.  In this method, only the fastener 
penetrates through the exterior insulation.  This utilizes the insulation’ s compressive strength to 
help support the cladding when pre-compressed with long fasteners. 

This approach has been demonstrated to be effective, but resistance to its widespread 
implementation persists due to a lack of understanding, research, and testing. One of the primary 
concerns with this approach is uncertainty of the structural capacity of the systems. The testing 
contained within this report is aimed to address this issue by conducting loading tests on various 
commercial wall assemblies. 

1 Hutcheon, N. B., (1964), “Princi ples Applied to an Insulated Masonry Wall”, Canada Building Digest 
CBD-50. National Research Council of Canada, Division of Building Research, Ottawa  
2 Lstiburek, J.W., (2007), “ Building Sciences: The Perfect Wall”, ASHRAE Journal (vol. 50); pp 74-78. 

NOTE: As of January 1, 2018 ROXUL is doing business as ROCKWOOL. As of April 1, 2016 COMFORTBOARD™ CIS 
is now COMFORTBOARD™ 110. These are solely name changes. There have been no changes or alterations to the 
product’s properties or characteristics, therefore; all testing details in this report remain valid. 
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Experiment 
The test samples are variations of commercial wall assemblies with exterior insulation which use 

metal furring strips to fasten the cladding. The ‘standard’ supporting wall consists of structural 

steel studs (33 mil), sheathed with 5/8” glass-faced gypsum sheathing, and then covered in a 

Blueskin WP200 drainage plane. Various exterior insulation strategies were employed on the 

outside of these supporting walls. Figure 1 demonstrates the different approaches used to connect 

the exterior cladding.  From left to right these are:  standard industry approach (exterior insulation 

not shown), vertical furring strip and exterior insulation with minimized thermal bridging, and 

horizontal furring strip and exterior insulation with minimized thermal bridging. 

 

   
Figure 1: Typical Construction, Vertical Furring Strip, and Horizontal Furring Strip Approach 

 

A loading mechanism was attached to the furring strip and an electronic load cell was used to 

output the instantaneous load into a data acquisition system. At the same time, a displacement 

measurement sensor was used to measure the deflection of the furring strip at each specific load. 

This provides values for the resulting deflection at the applied load. By combining the readings 

over a range of loads, the structural behavior of the system can be determined and presented in a 

comparable manner. The output of the test results from the 3 cladding attachment approaches is 

shown in Figure 2. 
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Figure 2: Comparison between Typical (Red), Vertical Furring Strip (Blue), and Horizontal Furring 

Strip (Green) Cladding Attachment Approaches 

 

The red line represents the commonly used structural z-girt attachment method. The blue line 

represents the least structurally resistant vertical furring strip approach. The green line represents 

the horizontal furring strip approach. The area highlighted in red represents the maximum weight 

per furring strip for light cladding types for the tested assemblies. Additional tests were 

performed to assess the relative contributions to the load-capacity for other assembly parameters. 

These parameters are described below, in Table 1. 

 
Table 1: Testing Variables and Approaches 

Variable Name Description Testing Approach 

Standard Construction vs. 

Vertical Furring Strips vs. 

Horizontal Furring Strips 

The standard test wall was required for 

comparative purposes. The orientation of 

the furring strips might affect the structural 

capacity of the system. 

A comparison between the 

standard wall, vertical furring 

strips, and horizontal furring strip 

approach was conducted. 

Screw Spacing A smaller screw spacing on the furring strip 

(increased number of screws) might 

increase the stiffness of the system. 

Two walls with vertical furring 

strips were compared. The two 

walls had screws spaced every 

24” and 12”, respectively. 

Screw Diameter A larger screw diameter might provide 

increased stiffness in the system. 

Two walls with vertical furring 

strips were compared. One wall 

used ¼” drill-point screws, the 

other used #12 drill-point screws. 

Furring Strip Bearing 

Area 

A larger bearing area might increase the 

stiffness of the system. 

Two walls with vertical furring 

strips were compared. One wall 

had 1.5” wide furring strip 

bearing area, whereas the other 

was 2” wide. 

 

Details from the results of the testing, including details on the apparatus set-up, load deflection 

plots, and peak loads, may be found in the Appendix. 

  

Light Cladding (max 25kg·m-2) 
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Results 
The results of the testing demonstrate that there are no practical issues to attaching lightweight 

claddings on the exterior Roxul CIS board insulation in commercial systems. Lightweight 

claddings are defined as claddings with an area weight of less than 25 kg·m-2
 (5 pcf). This 

includes claddings such as metal panels or fiber cement siding, but excludes heavier claddings 

such as adhered stone. The specific results from the four tested parameters are summarized 

below. 

 

Cladding Attachment Methods: The testing found that the standard z-girt approach provided 

little resistance compared to the vertical or horizontal furring strip method. In all cases, the 

vertical and horizontal furring strips outperformed the common cladding attachment strategy until 

very large deflections (i.e. 15mm [9/16”] and larger ) occurred. 

 

Preliminary investigation shows that horizontal furring strips may be used to attach fastening 

through Roxul CIS insulation. However, further testing is required. 

 

Screw Spacing: The stiffness of the system is correlated to the number of fastener’s in the 

system. It was found that doubling the number of screws on the furring strip (i.e. halving the 

screw spacing distance) approximately doubled the load capacity of the system at nearly all 

deflections. 

 

Screw Diameter: The preliminary load capacity of the system (i.e. at very small deflections, less 

than 1mm) is increased by using screws with a larger shaft diameter. However, at larger 

deflections (beyond reasonable deflection limits for all claddings, in the 10-15mm [3/8”-9/16”] 

range, the difference between the screws is insignificant. Changing from a #12 screw to a ¼” 

diameter screw roughly increases the initial load resistance by 50%. 

 

Furring Strip Bearing Area: Increasing the furring strip area does not appreciably increase the 

load capacity of the system in the serviceable deflection range (i.e. less than 3mm [1/8”]). It is 

only at very large deflections (i.e. 10mm [3/8”]and greater) that the increased bearing area 

generates a larger load capacity. 

Conclusions and Summary 
The results from this testing demonstrate that there are no practical issues in using vertical or 

horizontal furring strips attached through the insulation for light weight claddings. These systems 

provide appreciable structural load capacity up to the 60-100 kg range at deflections less than 

3mm (1/8”). Further, all of the tested systems perform significantly better than the common 

cladding attachment system that is widely used.  

 

If you have any questions or comments about any part of this report, please do not hesitate to call 

or email. 

 

Sincerely, 

   
Robert Lepage, E.I.T., M.A.Sc.  
Associate 

  

kimfr
Highlight
Should this be 5 lbs/ft2 (not pounds per cubic foot)
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Appendix 
 

This appendix includes the detailed results from the testing, including sensor properties, details 

on the construction, and load-deflection plots for each wall assembly. 

Test Wall Samples 
The test walls were 2440mm (96”) high and either 400mm (16”) wide for standard width tests, or 

830mm (32 5/8”) wide, for testing horizontal furring strips.  The structure of each test wall 

follows: 

 Steel studs: 33 mil, 3.5” web with 1 5/8” flanges 

 Sheathing: 5/8” Dense Glass Gold, connected with #6 (1 ¼” long) drill-point screws at 

12” vertical spacing.  

 WRB: Henry Bakor’s Blueskin WP200, applied with a roller; no priming adhesive. 

 Roxul CIS insulation, various thicknesses 

 Metal furring strip, connected through with drill-point screws. 

 

The sample naming convention first lists the thickness of insulation, the type of furring strip, and 

then the vertical spacing of the screws in that furring strip. For example, 4” of exterior insulation 

on Blueskin with a 1.5” Z-girt with screws fastened every 24” vertically would be: 4” CIS -

1.5”Z@24”. Any additional qualifiers or notes would be added after. Table 2 summarizes the 

basic properties of the test samples. 

 

The primary variables for investigation were vertical screw spacing, screw shank diameter, 

furring strip size, and  

 
Table 2 : Sample Property Identification Summary 

Test Number Sample ID CIS  

Thickness 

Furring Strip Vertical 

Screw 

Spacing 

1 4”CIS -1.5”Z @ 24” 4” 1.5”x1.5” Z-girt 24” 

2 4” CIS -1.5”Z@12” 4” 1.5”x1.5” Z-girt 12” 

3 2” CIS- Horizontal Z@ 

24” 

2” 2 1/8” 

Horizontal Z 

girts @ 24” 

24” 

4 4”CIS -1.5”Z@12”- #12 

Trufast DP 

4” 1.5”x1.5”Z-girt 12” 

5 4”CIS -2” Hat @24” 4” 2.5”x1/2” deep 

Hat-Track with 

1” legs 

12” 

6 4”CIS –Ext Horizontal Hat 

@24” 

4” 1.5”x1.5”Z-girt 12” 

Figure 3 shows the two screws used to fasten the exterior furring strips to the supporting 

structure, with the Fastenal screw above the Trufast screw.  
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Figure 3 : Fastenal ¼”, 6” long, drill-point screw with hex-head and Trufast #12, 6” long drill-point 

screw with Phillips pan head 

The Fastenal screw was ¼” diameter, 6” long, continuously threaded, drill-point with a hex head. 

It was used in tests 1, 2, 5, and 6. The Trufast screw was a #12 screw, 6” long drill point with a #3 

Phillips pan head. It was used for test 4. 

Experimental Set-up 

The experiment was designed around the use of a hoist system that would apply a tension force to 

the furring strip. A tension based system with steel structural components would more closely 

approximate the real world performance for a cladding with a uniformly distributed load than a 

compression loading system. A 4-tonne capacity hoist was used to apply the load.  

 

A high-precision Linear Voltage Distance Transducer (LVDT) (0.2% FSO, or 0.06mm) and high 

accuracy S-beam load cell (0.037% FSO, or 0.16 kg) were used in combination with a Data 

Acquisition System (DAS). Readings were taken every 500 milliseconds. Each reading is a 

spatial average of 5 and 10 readings, for the LVDT and load cell, respectively. The testing was 

conducted until peak capacity of the load cell was reached (445kg) or to failure of the system. 

Figure 4 demonstrates the experimental set-up. Connecting the 4-tonne capacity hoist to the 

furring strip is a 445kg (1000lbs) load cell. Below the sample, an LVDT and displacement gauges 

are used to measure the deflection of the furring strip relative to the bottom steel stud track. 
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Figure 4 : Test Apparatus Set-up- Front View and Side View 

 

The LVDT was connected to the steel sill plate and measured the movement of the bottom of the 

furring strip relative to the steel stud wall. Consequently, movement of the entire wall against the 

reaction frame did not affect the readings. 
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Results 

The results obtained from the data acquisition system are plotted on load-versus-displacement 

plots. The results for each of the six tests found below, from  

Table 3 through Table 8. 

 
Table 3: Wall 1 Test Results 

Wall 1: 4" CIS-1.5"Z @ 24" 

Critical Variable: Conservative structural capacity: baseline test wall 

Description: Wall Specimen: 16”x96” 

3 ½” by 1 5/8” 33mil steel studs.  Single stud. 

5/8” Densglass Gold 

Blueskin WP200 

 

Vertical Z-girt: 1 ½” web with 1 ¾” legs. 20 ga. Plated mild steel. 

Fasteners: 24” Vertically spaced Fastenal ¼”, 6” fully threaded, hex-

head, drill-point screws 

 

Number of screws: 5 

Approximate Load at 3mm 110kg 
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Table 4: Wall 2 Test Results 

Wall 2: 4" CIS-1.5"Z @ 12" 

Critical Variable Vertical Screw Spacing 

Description: Wall Specimen: 16”x96” 

3 ½” by 1 5/8” 33mil steel studs.  Single stud. 

5/8” Densglass Gold 

Blueskin WP200 

 

Vertical Z-girt: 1 ½” web with 1 ¾” legs. 20 ga. Plated mild steel. 

Fasteners: 12” Vertically spaced Fastenal ¼”, 6” fully threaded, hex-

head, drill-point screws. 90@0.02mm 

 

Number of Screws: 9 

Approximate Load at 3mm 150kg 
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Table 5: Wall 3 Test Results 

Wall 3- Typical Construction: 2"CIS-Horizontal Z@24" 

Critical Variable: Baseline comparison with common cladding installation approach 

Description: Wall Specimen: 32”x96” 

3 ½” by 1 5/8” 33mil steel studs.  Spaced 16” on center. 

5/8” Densglass Gold 

Blueskin WP200 

 

Horizontal Z-girts: 2 1/8” web with 1” legs. 20 ga. Mild steel 

Vertical Z-girt: 1 ½” web with 1 ¾” legs. 20 ga. Plated mild steel. 

Fasteners: #8 hex-head, drill-point screws, ½” long. 

 

Number of Screws:5 

Approximate Load at 3mm 44kg 

 

 

 
Notes: 

 
Significant deformation resulted in increased strength resistance at higher 

loads. 
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Table 6: Wall 4 Test Results 

Wall 4- Trufast Screws: 4" CIS-1.5"Z @ 12" 

Critical Variable: Smaller screw diamater 

Description: Wall Specimen: 16”x96” 

3 ½” by 1 5/8” 33mil steel studs.  Single stud. 

5/8” Densglass Gold 

Blueskin WP200 

 

Vertical Z-girt: 1 ½” web with 1 ¾” legs. 20 ga. Plated mild steel. 

Fasteners: 12” Vertically spaced Trufast #12, pan head, 6” half 

threaded drill-point screws 

 

Number of Screws: 9 

Approximate Load at 3mm 170kg 
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Table 7: Wall 5 Test Results 

Wall 5: 4" CIS- 2” Hat @ 24" 

Critical Variable: Larger furring strip bearing area 

Description: Wall Specimen: 16”x96” 

3 ½” by 1 5/8” 33mil steel studs.  Single stud. 

5/8” Densglass Gold 

Blueskin WP200 

 

Vertical Hat Track: ¾” depth, 2”back, with 1 ” legs. 20 ga. Mild steel. 

Fasteners: 24” Vertically spaced Fastenal ¼”, 6” fully threaded, hex-

head, drill-point screws 

 

Number of Screws: 5 

Approximate Load at 3mm 135kg 

 
 

 
 

  



Roxul CIS Commercial Deflection Testing 
 

 Building Science Consulting Inc. P: 519.342.4731  13 
 167 Lexington Court, Unit 5 Waterloo, Ontario, N2J 4R9 www.buildingscience.com 19 

Table 8: Wall 6 Test Results 

Wall 6: 4" CIS-Ext Horizontal Hat@24" 

Critical Variable Exterior horizontal furring strips 

Description: Wall Specimen: 16”x96” 

3 ½” by 1 5/8” 33mil steel studs.  Single stud. 

5/8” Densglass Gold 

Blueskin WP200 

 

Vertical Z-girt: 1 ½” web with 1 ¾” legs. 20 ga. Plated mild steel. 

Horizontal Hat Track: ¾” depth, 2”back, with 1 ” legs. 20 ga. Mild 

steel 

Fasteners: 24” Vertically spaced Fastenal ¼”, 6” fully threaded, hex-

head, drill-point screws 

 

Number of Screws: 5 

Approximate Load at 0.1mm  23kg 

Approximate Load at 3mm 220kg 

 

 

 
 

Analysis 

The results from the testing demonstrate that an acceptable level of load resistance for lightweight 

cladding is achievable by most of the wall systems at very small deflections. While the maximum 

tolerable deflection is still an unknown variable, a limit of 3mm (1/8”) has been proposed as a 

reasonable first estimate for sidings tolerant to movement. Claddings that are unable to 

accommodate for significant movement (i.e. stucco sidings) may require a different maximum 

deflection criteria (i.e. 1mm). Further testing is required to identify these deflection limit criteria. 
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The results of load and deflection can be compared to the area weight of typical claddings, shown 

in  

 

Table 9. 

 
Table 9: Representative Area Weights Range for Various Cladding Types 

Cladding Type Typical area weight 

(kg·m
-2

) [psf] 

Weight per Fastener  

30cmx 40cm area   

(12”x16”) 

(kg) [lbs] 

Weight per Fastener  

60cmx 40cm area   

(24”x16”) 

(kg) [lbs] 

Metal Panel 5-15[1-3] 0.6-1.9 [1.3-4] 1.2-3.6 [2.7-8] 

Fiber Cement 

Panels 

15-25[3-5] 1.9-3 [4-6.7] 3.6-6 [8-13] 

Cement Stucco 49-59[10-12] 6-7.3 [13.3-16] 12-14 [26.7-32] 

Adhered Stone 

Veneer 

73-147 [15-30] 9-18 [20-40] 18-35 [40-80] 

 

To allow for greater design flexibility, the per fastener weight is referenced. This enables the 

designer to identify the number of fasteners desired and reference it to the results of the testing. 

The number of screws of each test is identified in the test results.  

 

For instance, if the furring strips are to be spaced every 400mm (16”) with a 30cm (12”) vertical 

screw spacing, on a 3000mm (10’) high wall, there would be 11 screws. If the desired cladding is 

a fiber cement panel, then load per screw would be up to 6kg. Multiplying that screw loading by 

the number of screws generates a 66kg (145lbs) load on the furring strip. In cross-referencing that 

load with the appropriate load-displacement figure, the expected deflection can be found.  

 

 
 

In this example, the anticipate deflection would be less than 0.5mm. As this falls under the 

generally accepted limit of 3mm, this system should function without a problem.  

 

It should be noted that each plot is a single data point and may not be necessarily representative 

of the specified system. Replication is required to ensure certainty and accuracy in the load-

displacement performance.  

 

In all of the plots below, the dark bold lines are moving averages of 10 readings. 
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Effects of Screw Spacing 
The number of screws connecting the furring strip influences the compression forces against the 

insulation and the initial moment resistance against loading. Thus, increasing the number of 

screws should increase the initial load resistance of the assembly and result in a stiffer assembly 

at higher loads. The impact of the vertical screw spacing may be observed in Figure 5 and Figure 

6. 

 

 

 
Figure 5: Comparison of 24" vs. 12" Vertical Screw Spacing- Large Deflections 

 

At larger deflections, the assembly with 12” screw spacing is slightly stiffer than the 24” 

comparison assembly, as demonstrated by the steeper slope.  

 
Figure 6: Comparison of 24" vs 12" Vertical Screw Spacing- Small Deflections 

 

With regards to the initial behavior change of the assembly, the assembly with 24” screw spacing 

changes at approximately 40kg, whereas by doubling the number of screws, this point almost 

doubles to 90kg.  
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Results: The number of screws appears to influence the preliminary load capacity and the overall 

stiffness of the assembly at large deflections. 

Effects of Screw Type 
Two types of screws were compared- Fastenal ¼”, hex-head, fully threaded drill-point screw and 

Trufast, #12, #3 phillips pan head, partially threaded drill-point screw. The two assemblies 

featured 12” vertical screw spacing to emphasize the effects of the screws on the wall’s load-

response. 

 

 
Figure 7: Comparison of Screw Types- ¼” vs #12 Shaft Diameter- Large Deflections 

 

 
Figure 8: Comparison of Screw Types- ¼” vs #12 Shaft Diameter- Small Deflections 

 

The larger diameter screw seems to provide a greater amount of initial resistance to loading. 

However, beyond initial loading, the effective difference is insignificant. 

 

Results: Increased screw shaft diameters appears to increase the preliminary load capacity of the 

system. At larger deflections, there is no significant difference. 
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Effects of Furring Strip Bearing Area 
A furring strip with a larger bearing area could conceivably provide greater stiffness than one 

with a smaller bearing area. This was tested by comparing a 1.5” Z-girt with a 2” hat-channel, 

screw at 24” vertically to minimize the screw effects on the test. 

 

 
Figure 9: Comparison of Screw Types- 1.5" vs 2" Bearing Area - Large Deflections 

 
Figure 10: Comparison of Screw Types- 1.5" vs 2" Bearing Area - Small Deflections 

 

As 2” Z-girts were unavailable for the testing, a 2” wide hat track was used. The difference in the 

small deflection may be a result of different initial deformations of the hat track compared to the 

Z-girt. Nonetheless, at larger deflections, the 2” wide bearing area was marginally stiffer than the 

1.5” bearing area furring strip.  A larger bearing area (i.e. 3” wide) may provide increased 

stiffness, but only at larger deflections. 

 

Results: A larger bearing area appears to only slightly increase the load resistance of the furring 

strip at very large deflections. 
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Comparison with Standard Construction 
A common cladding installation method over “continuous” insulation consists of using Z-girts 

connected to the structure that span through the insulation. The cladding is then attached to the 

front leg of the Z-girt. The design of such systems assumes no structural contribution from the 

insulation. Problems with this approach involve significant thermal bridging and an inability to 

easily accommodate thicker levels of insulation (i.e. 4” and greater) without needing to reinforce 

the cladding support structure. Three strategies of cladding attachment were investigated: 

 

1. Typical Construction: horizontal Z-girts connected to the supporting structure, spanning 

through the insulation, with the cladding attached on the outside leg. 

2. Vertical Furring Strip: a vertical furring strip installed on the outside of the insulation 

and fastened back to the structure, using the insulation as a structural component. 

3. Exterior Horizontal Furring Strips: horizontal furring strips installed on the outside of the 

insulation and fastened back to the structure. A vertical furring strip is connected to the 

outside of these z-girts. 

 

 
Figure 11: Comparison of Furring Strip Attachment Strategies – 4”CIS-1.5”Z@24” vs. Typical 1.5” 

Horizontal Z-girt vs. 2”Exterior Horizontal Hat Channels - Large Deflections 
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Figure 12: Comparison of Furring Strip Attachment Strategies – 4”CIS-1.5”Z@24” vs. Typical 1.5” 

Horizontal Z-girt vs. 2”Exterior Horizontal Hat Channels - Small Deflections 

 

The typical construction method (the brown line) generates very small initial load resistance. 

Significant deformation of the structure is required prior to elevated structural capacity for this 

system. It is only at 16mm of deflection that the strength of the system is equivalent to the 

vertical furring strip approach. 

 

The use of horizontal hat channels on the exterior of the insulation (the green line) generated 

interesting results. Initial load resistances were low, but rapidly developed through 3mm of 

deflection, up to 225kg. However, hat channels were used in this test, which may have increased 

rotational stiffness around each screw. This may generate greater load resistances than for an 

equivalent test done with z-girts. Nonetheless, the system generated larger load resistances than 

the typical approach.  

 

Results: There is a possibility that exterior, horizontal furring strips could be used to fasten the 

cladding through the Roxul CIS. Further testing is required to identify the limits of this approach. 

All of the tested cladding attachment strategies perform better than typical construction. 




