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1 Introduction
The Softwood Lumber Board, Arup, MyTiCon and DR Johnson have partnered to 
complete three full-scale fire tests for glulam beam to column connectors. The fire 
tests have been completed for “off-the-shelf” connectors for glulam beams, testing 
the connector to meet a minimum of a 1hr fire resistance rating (FRR). 

2 Background
Buildings of Type IV Heavy Timber construction, as defined by the International 
Building Code (IBC), can be constructed up to 85ft and are required to have 
member sizes that meet a prescriptive minimum dimension, to provide a FRR. 
Mass timber buildings, using engineered timber products such as glulam and cross 
laminated timber (CLT), are normally designated as Type IV construction. Where 
glulam beams and columns intersect, the connectors need to achieve a FRR and 
how this is achieved is not well-detailed within the IBC or referenced guides. 
Typically, a FRR of 1hr is requested for Type IV connections, for building permit.

The lack of an “off-the-shelf” fire rated solution for glulam beam to column 
connectors achieving a 1 hr FRR is a barrier to medium-rise mass timber 
construction (4 to 8 stories, below 85ft). The most widely accepted method for 
proving a building element achieves a FRR is through a fire test, to meet the 
requirements of Chapter 7 of the IBC. 

To assist the construction industry, three different configurations of glulam beam 
to column connections were fire tested at an approved fire testing facility. The fire 
tests were carried out to meet ASTM E119-16a “Standard Test Methods for Fire 
Tests of Building Construction and Materials”, hence meeting Chapter 7 of the 
IBC.

The completed fire tests and supporting reports allow engineers and architects to 
specify these tested connection assemblies and satisfy the requirements of the 
IBC. Approval by an authority having jurisdiction (AHJ) will therefore be easier 
for future building projects.

3 Methodology
The fire tests were carried out in an upright furnace, with the glulam beam to 
column connection located within a specialized loading frame. The loading frame 
sits within the upright furnace that is programmed to deliver a standard time-
temperature curve to meet ASTM E119.

The specimen is made up of a glulam beam, connected directly to a glulam 
column, with concealed end-grain connectors. A CLT floor is screw-fixed to the 
glulam beam (see Figure 1 and Figure 2).  The tested connection was loaded to 
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represent actual building conditions. A jack on the frame applies the load direct to 
the CLT floor, located over the beam end connection. The CLT floor also acts as 
the lid of the furnace.  The applied load was determined from calculations carried 
out by Arup, based on an assumed structural grid for a typical office building. 

All glulam timber dimensions were chosen based on typical commodity glulam 
stock, so that the timber was economical to source.

Figure 1 – Test specimen being assembled, before CLT floor is installed
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Figure 2 – Test specimen in loading frame with CLT floor attached to beam, within 
upright furnace

4 Beam to Column Connection Set Up

4.1 Connectors Used
The connectors used for the fire testing were:

 Ricon S steel connector:

o Test 1 – Ricon S VS 290x80

o Test 2 – Staggered double  Ricon S VS 200x80

 Knapp Megant aluminum connector:

o Test 3 - Megant 430 x 150

Connectors were installed as per specifications supplied by MyTiCon.
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Figure 3 – Overview of a typical Ricon connector (image from MyTiCon)

Figure 4 – Ricon S VS 290x80 connector used in Test 1 (image from MyTiCon)
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Figure 5 – Ricon S VS 200x80 for Test 2 (double connector used) (image from 
MyTiCon)

Figure 6 – Typical Megant connector (image from MyTiCon)
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Figure 7 – Megant 430 x 150 connector used in Test 3 (image from MyTiCon)

4.2 Fire Stop Sealant
Fire stop sealant (also called fire caulk) was applied at the following locations:

 A ½” bead of fire stop sealant was applied on the column face, such that it 
was located 1.5” from the beam edge. The sealant was applied prior to 
connection of the beam. Excess sealant was then cleaned away once the 
beam was fitted (see Figure 8). This was to ensure the gap between beam 
and column was effectively fire sealed.

 A ½” bead of fire sealant was applied to the top of the beam for Test 1 and 
two beads of sealant were placed on the beam, for Tests 2 and 3, prior to 
the CLT floor being screwed into place. The line of sealant was central to 
the beam for Test 1 and 1.5” away from the beam edges, for Tests 2 and 3. 
Excess sealant was cleaned away.
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Figure 8 – Test 1 fire sealant in place prior to connection of beam

5 Fire Tests Undertaken

5.1 Test 1 – Small Beam with Single Ricon
The assumption for this beam to column connection is a secondary beam and 
hence a relative lighter applied load:

 Column: 16.5” (419mm) x 14.25” (362mm), beam located on 14.25” side

 Beam: 8.75” (222mm) x 18” (457mm) (width x height)

 Applied load at connector: 3,905lbs (17.4kN)

 Connector type: Single Ricon S VS 290x80 (this connector was not at 
capacity)

 Fire resistance rating achieved was 1hr

The results of the test are documented within test Report 22532.01.001, dated 
May 26th, 2017 (see Appendix A).
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Figure 9 - Test 1 at 1hr and being removed from furnace

5.2 Test 2 – Large Beam with Double Ricon
The assumption for this beam to column connection is a primary beam and hence 
a higher applied load.

 Column: 16.5” (419mm) x 14.25” (362mm), beam located on 14.25” side

 Beam: 10.75” (273mm) x 24” (610mm) (width x height)

 Applied load at connector: 16,620lbs (73.9kN)

 Connector type: Staggered double Ricon S VS 200x80

 Fire resistance rating achieved was 1.5 hr

The results of the test are documented within test Report 22532.01.003, dated 
May 26th, 2017 (see Appendix B).
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Figure 10 – Test 2 set-up, prior to test

Figure 11 – Test 2 during test and post-test (beam and columns cut for inspection)



Softwood Lumber Board Glulam Connection Fire Test
Summary Report

   | Issue | June 5, 2017 | Arup USA, Inc
J:\WAS\240000\249160-00\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\SUMMARY REPORT\SLB CONNECTION FIRE TESTING SUMMARY REPORT (ISSUE 
1).DOCX

Page 10

5.3 Test 3 – Large Beam with Megant
The assumption for this beam to column connection is a primary beam and hence 
a higher applied load.

 Column: 16.5” (419mm) x 14.25” (362mm), beam located on 14.25” side

 Beam: 10.75” (273mm) x 24” (610mm) (width x height)

 Applied load at connector: 16,620lbs (73.9kN)

 Connector type: 1 Knapp Megant 430 x 150

 Fire resistance rating achieved was 1.5 hr

The results of the test are documented within test Report 22532.01.002, dated 
May 26th, 2017 (see Appendix C).

Figure 12 – Test 3 connector before and after test (beam cut for inspection after 
test)
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Figure 13 - Test 3 at end of test

6 Fire Test Results
The test results were:

Test Beam Connector Applied 
Load

FRR

1 8.75” x 18” 
(222mm x 457mm)

1 x Ricon S VS 
290x80

3,905lbs 
(17.4kN)

1hr

2 10.75” x 24” 
(273mm x 610mm)

Staggered double 
Ricon S VS 200x80

16,620lbs 
(73.9kN)

1.5hrs

3 10.75” x 24” 
(273mm x 610mm)

1 x Megant 430 16,620lbs 
(73.9kN)

1.5hrs

All connectors passed and achieved at least 1hr FRR.
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Contact Details
For questions related to this report, please contact:

David Barber, 

Arup, Washington DC

+1 202 729 8216

david.barber@arup.com
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Fire Test 1 Report 
(22532.01.001)
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Fire Test 2 Report 
(22532.01.003)
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Fire Test 3 Report 
(22532.01.002)
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