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Disclaimer

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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General information

This document provides design concepts for roof purlin-to-beam connections using Code approved SWG
ASSY® VG screws. The recommendations are based on the following conditions:

e Standard purlin sizes of 80 mm (3-1/8”), 130 mm (5-1/8”) and 175 mm (6-7/8”) widths and depths of
152—465 mm (6”— 18-3/8”)

e Beams and Purlins of strength D-Fir, class 24f-E or better grade
Conditions of use

¢ Side member of the connection is a purlin of size and strength outlined in this document

e Main member of the connection is a D-Fir Glulam-beam with a minimum width w of 80 mm (3-1/8”) and
a minimum specified compression strength perpendicular to the grain of 7 MPa or greater

e One quarter of the bearing area of the purlin is assigned for compression bearing. The purlin must firmly
be seated in compression on beam.
Compression stresses perpendicular to grain caused by forces other than “factored maximum lateral
load” are to be considered separately and are not covered with this document.

30 mm (1-1/8")

Lateral load

Design and installation procedure

e Depending on the design load and purlin size select
the appropriate screw diameter and screw type
as per table 3 & 4.
The appropriate screw length to be selected as follows:

— Perpendicular screw:

MiN Lgwe assve vG screw = 2%d + tip length (2D)

max Lswe assve v screw = d + h — 3/4”

— 45°inclined screw:

min I-SWG ASSY® VG screw = 2.83*b+ t‘lp Iength (éD) »
mMax Lswe assve vG screw = 1.42%(b + h) — 3/4” -~

e Spacing end and edge distances as per table 1
Note: D = outer thread diameter

e Perpendicular SWG ASSY® VG screws are to be driven top flush.
Inclined SWG ASSY® VG screws are to be driven at 45°-angle to the wood grain direction of the beam.
Do not over-drive screw head in side member.
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Minimum spacing, end and edge distances for SWG ASSY® VG screws

Table 1:

minimum spacing for SWG ASSY® VG screws
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Min thickness = 4d Spacing parallel to | Spacing perpendicu- . .
. ) end distance edge distance
grain lar to grain
SWG ASSY® VG 5d (7.5 in D-Fir) 2.5d 5d (7.5d in D-Fir) 3d

Suggested resistances for SWG ASSY® VG screws in purlin-to-beam connections

The outlined resistances are based on the CSA 086-09, the issued CCMC report “CCMC 13677-R” and
boundary conditions outlined in the European Technical Approval “ETA-11/0190”.

Maximum suggested resistances are provided in table 2 to 4 .

Suggested resistances are based on the following conditions:

e Listed factored resistances apply to mean oven dry relative density resp. specific gravity of D-Fir
(SG = 0.49) with a specified compression strength perpendicular to the grain of 7 MPa

e For the perpendicular inserted screw the angle between screw axis and wood grain is considered a = 90°

for both members.

Angle between screw axis and wood grain direction for the inclined screw is considered a = 90° in the

side member and a = 45° in the main member.

¢ A wood moisture content of 12% +2%

e Applied modification factors are Ksg =1, Kr=1and Kp = 1.0

e For withdrawal resistance the threaded length only less one diameter for the tip is considered
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Table 2: factored withdrawal resistance in kN per 20 mm (Ibf per inch) of thread penetration
a Outer thread diameter in mm (inch)
Specific | between
gravity | screw Tensile [kN per20 mm | Tensile | Ibfperinch | Tensile | kN per20 mm | Tensile | Ibfperinch
axis and | resistance thread resistance thread resistance | thread em- |resistance thread
grain [kN] embedment [1bf] embedment [kN] bedment [Ibf] embedment
. 15.12 3397.4 19.2 4269.3
(D-Fir) | 45° | 1.37 388.7 1711 487.6
Notes: 1 Kse = 1.0, Ky = 1.0, Kp = 1.0 and SWG ASSY® screws assembled as per design and installation procedure
2 the minimum of withdrawal resistance times thread embedment and tensile resistance controls the design
Table 3: maximum load in a roof shear connection with 8 mm (5/16”) SWG ASSY® VG CYL screws
SWG ASSY® VG CYL
i L. D-Fir Glulam beam with }
D-Fir purlin size L. . D [mm/(in)]
Y T s e |
mm in mm inch kN Ibs

3-1/8 1.54 347.0

3-1/8x7-1/2

130 x 152 5-1/8x 6 5.61 1260.2
175 x 190 7x7-1/2 8.49 1907.3

80 3-1/8

175 x 266 7 x10-1/2 6.58 1479.5

4.88 1096.2

175 x 342 7x13-1/2

Notes: ! Ksr = 1.0, Ky = 1.0, Kp = 1.0 and SWG ASSY® screws assembled as per design and installation procedure

2 connection = vertically inserted ASSY® VG screw + inclined ASSY® VG screw (45°)
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Table 4: maximum load in a roof shear connection with 10 mm (3/8”) SWG ASSY® VG CSK screw

SWG ASSY® VG CSK
D-Fir purlin size D-Fir Glulam beam with minimum )
: width of D [mm /(in)]
inch kN lbs
3-1/8 2.16 485.7
3-1/8 1.73 388.5
80 x 190 3-1/8x7-1/2
3-1/8 1.44 323.8
3-1/8 7.06 1586.8
3-1/8 6.00 1348.8
175 x 190 7x7-1/2 10.67 2397.8
175 x 266 7 x10-1/2 8.36 1878.7
| [ | e |t | wees |
175 x 342 7x13-1/2 6.50 1461.2
175 x 418 7 x16-1/2 5.32 1195.5

Notes: ! Kss = 1.0, Ky = 1.0, Kp = 1.0 and SWG ASSY® screws assembled as per design and installation procedure

2 connection = vertically inserted ASSY® VG screw + inclined ASSY® VG screw (45°)
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SWG ASSY® VG screw specifications

Table 5: 8 mm (5/16”) SWG ASSY® VG CYL screw specifications

Major-@ Length Thread Minor-@ L, Head-@

@

9-1/2

| 101
~
11-3/4
14-1/8 0.196 5/16 0.389
17-7/8 .
20-7/8

22-7/8

yibua

UiBUsT peaIy L

n

Minor-o
Head-@ Major-o
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SWG ASSY® VG screw specifications

Table 6: 10 mm (3/8”) SWG ASSY® VG CSK screw specifications

Major-@ Minor-@ L, Head-@ -
| in _ i _ _ in } in in [

e

o-pesH

[any

14-1/8 13-5/8
3/8 14-3/8 0.244 3/8 3/4
15-3/4 15-1/8

yibua

UibuaT pesiy L

o
18-7/8 | 18-1/4

o

o

25-1/2 24-7/8 o

26-7/8 Major-o

1L
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