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The information in this document is provided on an “as is” basis and for general information purposes only. While MTC
Solutions aims to keep the information provided in this document complete, accurate, and in line with state-of-the-art
design methods, MTC Solutions, its affiliates, employees, agents, or licensors do not make any representations or
warranties of any kind, including, but not limited to, express or implied warranties of fitness for a particular purpose or
regarding the content or information in this document, to the full extent permitted by applicable law.

The information in this document does not constitute engineering or other professional advice, and any reliance users
place on such information is therefore strictly at their own risk. Images and drawings provided within this document
are for reference only and may not apply to all possible conditions. MTC Solutions shall not be liable for any loss or
damage of any kind, including indirect, direct, incidental, punitive, or consequential loss or damage arising out of, or in
connection with, the information, content, materials referenced, or the use of any of the systems described in this
document. Users may derive other applications which are beyond MTC Solutions’ control. The inclusion of the systems
or the implied use of this document for other applications is beyond the scope of MTC Solutions’ responsibility.
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Inter-Story Drift Testing of KNAPP RICON S VS Under Design Load MyTiCon Timber Conneotors

The performance based design of tall wood buildings and their associated inter-story drift demands are an important
design consideration. On the west coast of North America, tall wood buildings may be subject to dynamic loading sce-
narios throughout their service life. A typical post and beam glulam structure will, depending on the selection of the
seismic force resisting system, experience story drifts which are typically limited to 2% by design codes. This story drift
will also subject the respective post and beam connection to additional stresses. These stresses are a result of the grav-
ity load and the rotation of the beams against the post. Since the connection will have to resist the gravity load while a
major loading event such as an earthquake occurs, it is required to prove that the connection at major structural mem-
bers can satisfy these demands. In order to provide respective data quasi-static rotational testing under the maximum
design load of KNAPP RICON S VS connectors was conducted at the structures lab of the University of British Columbia.

A T-shape post to beam connection test setup (Figure 1) with a 9’ long beam member and a 4’ long post member was
selected and subjected to a quasi-static reversed cyclic procedure. Two different D-Fir glulam cross sections were se-
lected to receive the RICON S VS 200x60 and RICON S VS 200x80 connectors. A 6 3/4” x 13 1/2” D-Fir glulam received
the small RICON S VS 200x60 connector to resist a factored design load of 9.6kips (42kN) and a 6 3/4” x 15” D-Fir glu-
lam was selected to receive the larger RICON S VS 200x80 connector to resist a factored design load of 13.7kips (61kN).
The required design load was constantly applied as a static shear load near the interface of post and beam. A second
actuator applied a reversed cyclic (quasi-static) rotation at 65 1/4” distance to the interface of post and beam. Actua-
tor displacements and forces were recorded. Furthermore the rotation at the interface was recorded. A total of 3
tests with each connector size were conducted. A summary of the findings is presented in this report.

Figure 1: General Test setup and typical RICON S VS connector
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Figure 2: General Test setup distances and measurements
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Figure 3: Displacement recording
(#1) at interface of beam and col-
umn and constant design shear load
application actuator (#2)

Figure 4: Displacement record-
ing 73 1/2” away from interface
of beam and post (near actua-
|| tor applying rotation to beam)

e Figure 5: Displacement appli-
 cation actuator (#3) at 65
1/4” away from interface of
beam and post
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Figure 6: Threaded rod tie to re-
| action frame at post member

Figure 7: Lateral bearing point
at post to reaction frame

Figure 8: Reaction frame with

A specimen
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Summary and conclusions

Three post to beam specimen of RICON S VS 200x60 and RICON S VS 200x80 under the specified design load
has indicated that RICON connectors can resist static forces while subjected to a reversed cyclic rotational
force. During testing two out of three RICON 200x60 connectors observed ultimate failure at the collar bolt
through a combined tension and shear fracture of the bolt. Ultimate failure occurred after the 2.5° rotation
and full actuator displacement in reversed cyclic fashion was applied. The actuator pushed the beam member
3” one directional and failure occurred before 3” of displacement was reached in the opposing cycle. A picture
of the collar bolt failure is shown in Figure 15. Failure on the load bearing full thread ASSY VG CSK screws was
not visually observed. An inter-story drift value of approximately 4% was calculated with the recorded string
pot measurement divided by the distance of the string pot to the center of rotation (see Figure 2 for detailed
measurements). The applied reinforcing screws perpendicular to the grain of the beam member avoided ten-
sion perpendicular to grain failure effectively and no failure was observed in the glulam members. The loading
protocol was stopped after ultimate failure occurred or the maximum actuator stroke was reached (as reflect-
ed in the plots shown in this report).

During testing of the RICON S VS 200x80 connectors no ultimate failure was observed at the connectors, the
ASSY VG CSK screws or the timber members. Intended damage on the connectors such as plastic yielding of the
collar bolt, plastic deformation of the V-notch and early indication of perpendicular to grain splitting failure in
the beam member was however noticed. The loading protocol was completed as desired after approximately
10 minutes of loading while the full actuator stroke was reached.

Table 1: Summary of test results

Test connector |Max Gap*|Max Rotation**| Max Total Shear | Max Moment*** | Max Static Design Shear
Test . o . .. . .
type [in] + [°] [kip] [Kip-in] Resistance**** [kip]
Small-1 200x60-1 0.37 2.5 10.8 123.5
Small-2 200x60-2 0.43 2.5 10.5 124.4 9.6
Small-3 200x60-3 0.40 2.6 10.5 119.9
Average 200x60 0.40 2.5 10.6 122.6
COV 200x60 [%] 7% 1% 2% 2%
Large-1 200x80-1 0.43 2.5 15.7 169.8
Large-2 200x80-2 0.49 2.6 13.7 168.9 13.7
Large-3 200x80-3 0.42 2.5 14.8 162.4
Average 200x80 0.44 2.5 14.7 167.0
COV 200x80 [%] 9% 1% 7% 2%
= *The term “Gap” refers to the LDVT recording at the connection (see Figure 3)
= **The beam rotation was calculated based on the distance of the string pot recoding and its distance to the center of the connection
= ***The Max moment is calculated as the sum of moments caused by the static force and dynamic force times the respective lever arm
= ****Refers to the factored resistance of the connector under standard term loading conditions
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Note: RICON S VS 200x80
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Interstory drift vs. time Test small-1
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Interstory drift vs. time Test Large-1
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Rotation vs. time Test small-1
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Rotation vs. time Test Large-1
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Moment vs. rotation Test small-1
150

100

3]
o

Moment [kip-in]
o

Rotation [°]

Note: RICON S VS 200x60

150 collar bolt fracture observed
in test and respective ma-

chine recordings with failure

Moment vs. rotation Test small-2

indication

= 50
o
=,
<
Q
£
]
= 50
-150
-3 2 -1 0 1 2 3
Rotation [°]
Moment vs. rotation Test small-3
150
= 50
ey
=3
<
Q
€
(=}
= .50
-150
-3 -2 -1 0 1 2 3
Rotation [°]

MyTiCon Timber Connectors | #3-8287 124th St. | Surrey BC | V3W 9G2 | Canada | www.my-ti-con.com 14



Results

Inter-Story Drift Testing of KNAPP RICON S VS Under Design Load

Moment vs. rotation Test Large-1
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Figure 9: Example of collar bolt failure at maximum drift and load in beam member Ricon S VS 200x60 in 2 out of

three tests. Figure 10: Example of collar bolt yielding at maximum drift and load in beam member RICON S VS
200x80 in 3 out of three tests
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During construction of a tall wood
building wind suction may result in
net uplift. To secure the assembly
against uplift two toes screws were
also installed into test specimen to
simulate a full connection assembly
(see Figure 12)
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Figure 18: Splitting of beam&gg_ after failure
occurred in collar bolt.‘UpIift toe screws yield

|

————

MyTiCon Timber Connectors | #3-8287 124th St. | Surrey BC | V3W 9G2 | Canada | www.my-ti-con.com 19



Results

Inter-Story Drift Testing of KNAPP RICON S VS Under Design Load

MyTiCon Timber Connectors

'
¥

Figure 20: Flange yield&/at RICON S VS 2’60x86 1
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