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ASSY Screws

Self-Tapping Wood Screws

Product

Fully Threaded (FT)

Partially Threaded (PT)
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Product — ASSY Screws

Self-Tapping Wood Screws

Fully Threaded (FT)

Partially Threaded (PT)
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Product — ASSY Screws

ICC, Fully Threaded Screws ICC, Partially Threaded Screws

ICC ICC
ES EVALUATION EVALUATION
SERVICE® SERVICE®

ICC-ES Evaluation Report ESR-3178 ICC-ES Evaluation Report s ESR-3179
Reissued October 2020 R Reissued October 2020
Revised February 2021 Revised August 2021

This report is subject to renewal October 2022. This report is subject to renewal October 2022.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council® www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

CCMC, All Fasteners

i

Evaluation Report CCMC 13677-R
SWG ASSY® VG Plus and SWG ASSY® 3.0 Self-Tapping Wood Screws
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ASSY Fully Threaded
Screws

Now also ICC ESR 3178 approved

for use in Cross Laminated Timber
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Mass Timber Hold Downs
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Structural Screw

Basic Connections

Axial connection with fastener
loaded in withdrawal
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Structural Screw

Basic Connections

Axial connection with fastener
loaded in withdrawal

Lateral connection with fastener
loaded in shear
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Structural Screw

Basic Connections

Axial connection with fastener
loaded in withdrawal

Lateral connection with fastener
loaded in shear

Lateral connection with fastener
loaded in withdrawal
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Knowledge Database - Design Guides

Structural Screw Design Guide

info@mtcsolutions.com ‘ 1.866.899.4090 \ www.mtcsolutions.com

February 1%, 2020

Structural Screw Design Guide

M

SOLUTIONS

Structural Mass Timber
Fastening Design Guide

info@mtcsolutions.com | 1.866.8994090 |  www.mtcsolutions.com

Structural Mass Timber
Fastening Design Guide
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Knowledge Database - Design Guides
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Structural Screw Design Guide

ASSY® REFERENCE DESIGN VALUES
ASSY® Withdrawal Design (W)

Table RDV.1.1, ASSY® Reference Withdrawal Design Values with Angle to Grain of 90° (W, )

Reference Withdrawal Design Values with Angle to Grain of 90° (W, )
Major Diameter ) ﬂ
Ibs/in. F
(D) G=0.35 G =042 G=0.49 PSL (G 2 0.50) G =0.55 ]'
1/4” 137 169 202 156 230 | =
5/16" 176 212 248 179 279 ?““—-—‘
3/8” 190 237 280 211 317 | =
1/2” 211 254 AT 223 334

Note: see notes under the table RDV.1.2.

Table RDV.1.2, ASSY® Angle to Grain Reduction Factor for Withdrawal at an angle of a®° (R )

ones

tens o | & | | & | 5] & | | 2 | r o

9.° N/A 1.000
8 ° 1.000 | 1.000 | 0999 | 0998 | 0997 | 0996 | 0995 | 0994 | 0992 | 0.990
7.° 0.988 | 0986 | 0983 | 0981 | 0978 | 0975 | 0972 | 0969 | 0966 | 0.962
6_° 0.959 | 0955 | 0952 | 0.948 | 0944 | 0940 | 0936 | 0932 | 0927 | 0923
5 0.919 | 0914 | 0910 | 0906 | 0901 | 0897 | 0892 | 0.888 | 0883 | 0.879
4_° 0875 | 0870 | 0866 | 0861 | 0857 | 0853 | 0849 | 0845 | 0840 | 0.836
3 0.832 | 0.829 | 0825 | 0.821 | 0817 | 0814 | 0810 | 0.807 | 0803 | 0.800

22



Knowledge Database - Design Guides

Table PP.4.2, Reference Design Values for CLT Lap Joints with Inclined Screw Crosses

Panel & Joint Configuration

Reference Design Values

[Ibs] Minimum
S Fastener Spacing
ane Options ; : in a Row
Loading Thickness pt Standarcl Loading Short TerT Loading S)
c.=10 C.=16 S,
(t) D D
" VG CSK i
5-1/ 516" x 7.1/8" 190 304 1-718
e —— VG CSK .
Z, | *“B=—r—" 5/16” x 8-5/8" 190 304 1178
o718 VG CSK
5 3/8" x 8.5/8" 251 402 2-114
o
- VG CSK i
e 5-1/ 516" x 7.1/8" 152 243 1-718
- “_I: VG CSK "
Z L = : : T — :-:- 5/16" x 8.5/8" 152 243 1-718
6718 VG CSK
3/8" x 8.5/8" 201 322 2-1/4

Structural Mass Timber
Fastening Design Guide

info@mtcsolutions.com | 1.866.899.4090 |  www.mtcsolutions.com

Structural Mass Timber

Fastening Design Guide )3
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Structural Screw Design Guide

North American Code Values
« NDS-2018

« CSA 086 - 2019
ICC

CCM‘\(/:\L,/}} @

Custom Design

* All values needed for connection
design
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Lateral Connections

Z =Z|"ln_-n

USA

o Chapter 12 of NDS - 2018

* Number of effective fasteners
* Number of fasteners in a row
 Adjustment Factors (per NDS)

L |

N

:N,-n -n-

r r F R

]).K)

CANADA

Chapter 12.6 of CSA 086 - 2019
Number of effective fasteners
Number of fasteners in a row
Composite modification factors

27



Axially Loaded Connections

L |

W = Woo k(R |1l - Ne|-|C P =P oo Raf | L " 0] - K

USA CANADA

« Reference Withdrawal Design Values  Unit Factored Withdrawal Resistance
« Angle to Grain Reduction Factor * Angle to Grain Reduction Factor

« Effective length of embedment » Effective length of embedment

« Number of effective fasteners » Number of effective fasteners

« Adjustment Factors (per NDS) » Composite modification factors
28



Axially Loaded Connections

L |

WJ‘

[
=
A
-
P
o
1
<

RL N .]’.K’

90 a ef F r'w rw,90 a ef F

USA CANADA

Reference Withdrawal Design Values with Angle to Grain of 90° (W,,) Major Diameter Unit Factored Withdrawal Resistance with Angle to Grain of 90° (P’ )
Major Diameter . (d) N/mm
Ibs/in.
() P c-o42 G-049 | PSL(G2050)| G-055 in. [mm] G=0.35 G=0.42 G=049 |PSL(G=050)| G=0.55
1/4” (6] 32 46 60 35 76
1/4” 137 169 202 156 230
5/16" 8] 42 61 80 47 101
5/16” 176 212 248 179 279 "
3/8 [10] 53 76 100 59 126
3/8 190 237 280 211 317 1/2” [12] 63 91 120 70 151



Self-tapping Screw Properties

Table RDV.3.1, ASSY® Allowable Tensile Strength

Major Diameter

ASSY Partial Thread

ASSY Full Thread (VG)

(D) Ibs. Ibs.
1/4” 1,150 1,165
5/16” 1,950 1,775
3/8” 2,780 2,550
1/2” 3,070 3,470

Table RDV.3.2, ASSY® Allowable Shear Strength

ASSY Partial Thread ASSY Full Thread (VG)
Major Diameter Shear Specif;:'c‘leﬁ::i;:f Yield Shear Specif;::iei::il:rf Yield
(D) Ibs. psi Ibs. psi
1/4” 685 169,500 590 129,200
5/16" 1,320 150,200 1,105 132,500
3/8" 1,725 136,600 1,835 136,600
1/2” 2,095 166,300 2,095 166,300

Table RDV.3.3, ASSY® Adjusted Torsional Strength

Screw Type

Adjusted Torsional Strength

Ibs-ft

1/4” 5/16”

Diameter

yo xS

Partially Threaded

5.90 13.57

26.55 38.50 N/A

Fully Threaded

5.90 13.57

26.55 44.25 -
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Self-tapping Screw Properties

Table RDV.3.1, ASSY® Allowable Tensile Strength

Major Diameter| ASSY Partial Thread | ASSY Full Thread (VG)
ASSY Full Thread (VG)
( D) | bs . | bS Specified Bending Yield
. Strength F
1/4” 1,150 1,165 = =
590 129,200
" 1,105 132,500
5/16 1,950 1,775 1535 136,600
2,095 166,300
3/8” 2,780 2,550
| St th
1/2” 3,070 3,470 e
orsional Strength
s T Ibs-ft
S i Diameter
4 sper 38 1/ [NSjie
Partially Threaded 5.90 13.57 26.55 38.50 N/A
Fully Threaded 5.90 13.57 26.55 4425 -
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Self-tapping Screw Properties

Table RDV.3.2, ASSY® Allowable Shear Strength

Table RDV.3.1, ASSY® Allowable Tensile Strength

Major Diameter| ASSY Partial Thread | ASSY Full Thread (VG)
(D) Ibs. Ibs.
1/4” 1,150 1,165
5/16” 1,950 1,775
3/8” 2,780 2,550
,470

Major Diameter

ASSY Partial Thread

Specified Bending Yield

ASSY Full Thread (VG)
Specified Bending Yield

Shear Strength Fo Shear Strength Fo
(D) Ibs. psi Ibs. psi
1/4” 685 169,500 590 129,200
5/16" 1,320 150,200 1,105 132,500
3/8” 1,725 136,600 1,835 136,600
1/2” 2,095 166,300 2,095 166,300 1gth
Adjusted Torsional Strength
. T Ibs-ft
CrEwIvRe Diameter
4 sper 38 1/ [NSjie
Partially Threaded 5.90 13.57 26.55 38.50 N/A
Fully Threaded 5.90 13.57 26.55 44.25 -
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Table RDV.3.1, ASSY® Allowable Tensile Strength

. n Major Diameter| ASSY Partial Thread | ASSY Full Thread (VG)
Self-tapping Screw Properties 0
1/4” 1,150 1,165
5/16” 1,950 1,775
3/8” 2,780 2,550
1/2” 3,070 3,470
Table RDV.3.3, ASSY® Adjusted Torsional Strength
Adjusted Torsional Strength ASSY Full Thread (VG)
Specified Bending Yield
| bsﬁ Shear Strength F
Screw Type . Ibs. psi

Diameter 590 129,200

1,105 132,500

1/4” 5/16” 3/8" 1/2” 9/16” 1,835 136,600

2,095 166,300

Partially Threaded 5.90 13.57 26.55 38.50 N/A
Fully Threaded 5.90 13.57 26.55 44.25 67.85
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Self-tapping Screw Properties

Tensile strength
Shear strength
Torsional strength

Table RDV.3.1, ASSY® Allowable Tensile Strength

Major Diameter

ASSY Partial Thread

ASSY Full Thread (VG)

(D) Ibs. Ibs.
1/4” 1,150 1,165
5/16” 1,950 1,775
3/8” 2,780 2,550
1/2” 3,070 3,470

Table RDV.3.2, ASSY® Allowable Shear Strength

ASSY Partial Thread ASSY Full Thread (VG)
Major Diameter Shear Specif;:'c‘leﬁ::i;:f Yield Shear Specif;::iei::il:rf Yield
(D) Ibs. psi Ibs. psi
1/4” 685 169,500 590 129,200
5/16" 1,320 150,200 1,105 132,500
3/8" 1,725 136,600 1,835 136,600
1/2” 2,095 166,300 2,095 166,300

Table RDV.3.3, ASSY® Adjusted Torsional Strength

Screw Type

Adjusted Torsional Strength

Ibs-ft

1/4” 5/16”

Diameter

yo xS

Partially Threaded

5.90 13.57

26.55 38.50 N/A

Fully Threaded

5.90 13.57

26.55 44.25 -
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Structural Screw Design Guide
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Structural Mass Timber M
FaStening DeSign G“ide SOLUTIONS

Standardized Connection Solution
« Easy to read tables
» (Cost-effective solutions

North American Values
« USA and CAN design codes
 Tested connection solutions

Structural Mass Timber Fastening Design Guide

info@mtcsolutions.com I 1.866.899.4090 | www.mtcsolutions.com




Structural Mass Timber Fastening Guide Overview

How to Use this Guide

Z'=Z-ng-ny-C

z

Reference designvalue (£, Z_,. 7., Z,. Z,Z_,, Z, or W) given in the provided design tabl

calculated in accordance with 12.3.1; ND5-2018

Number of effective fasteners in a row: n. = max {n"*; 0.9 - n}

Mumber of screws acting together in a row

Mumber of rows in a connection

The adjustment factors for the connection, composed of: C;; C,,: C,; C,; C: C;4: C,

USA

NDS 2018 Chapter 12

» |CC-ESR Report

i+l

N=N"-n-n.-K . =R enasin s K

n

N or P Factored lateral strength or withdrawal resistance of a connection

N"or P' Factored lateral strength or withdrawal resistance (N',, N'_,, N'.;, N'  or P') given in

the provided design tables or calculated in accordance with CSA 086-19 clause 12.6
Number of effective fasteners in a row

Number of rows in a connection

The adjustment factors for the connection, composed of: K, ; Kg. ; K;; Jg 3 Jp 5 J¢

The J, factor for CLT is included in the calculation of the factored resistances.

CANADA

CSA 086 2019 Clause 12.6
CCMC Report

39



How to Use this Guide

Structural Mass Timber Fastening Guide Overview

Specified Load Direction

Z, - Parallel to Grain Loading

Connection with all wood members
loaded parallel to grain.

Wood-to-Wood

Steel-to-Wood

age Sl

Z_, - Parallel to Grain Loading of Side Member

Connection with main member loaded
perpendicular to grain and side member
loaded parallel to grain. -+

Loading perpendicular to the connection

plane:

Z_, - Parallel to Grain Loading of Main Member

Connection with main member loaded

parallel to grain and side member loaded E 2

perpendicular to grain. 4—

Load scenarios for different CLT connections are using icons as shown below:

Z, - Perpendicular to Grain Loading

Connection with all wood members
loaded perpendicular to grain.

plane:

W - Withdrawal Loading

Connection with self-tapping screw loaded in withdrawal through one or two wood
members. Reference withdrawal strength in the provided tables is the minimum of
the withdrawal, tensile and the head-pull through capacity of the fastener. Other

failure modes remain responsibility of the qualified designer.

icon: = —
— e
1 ‘::><l
| =
Loading parallel to the connection icon: l>-# | ®

40






Panel to Beam Connection

Diaphragm Connections

CLT Panel to Beam in Shear

o TR—

CLT Panel

Gulam Beam

42



Panel to Beam Connection

CLT Panel Configurations
« 5-ply CLT panel (6-7/8” thickness)
« SPF G=0.42

Glulam Beam Configuration
« D.Fir G=0.49
16" deep

43



Panel to Beam Connection

Diaphragm Connections

Shear connection
 Using lateral yield calculations
e Per NDS 2018- Chapter 12.3

Screw Choice
 Partially Threaded ASSY Ecofast

) 4
J)
A
i1
1
|
1
11
|
1
1
(1
1
i1
(1
J
3

44



Panel to Beam Connection

Diaphragm Connections
Shear ConneCtion Screw: 3/8” x 11-7/8" SWG ASSY SK ':_: '_:_’x\:_)_' : =
« Using lateral yield calculations S
L=11-7/8" L, =0375" F, =136,600psi O
« Per NDS 2018- Chapter 12.3 o 67/8" Sply LT G =042 (sP-F) -
t=1-3/8" £,=1-3/8" £,=1-3/8" t,=1-3/8" t,=1-3/8"
Beam: Glulam G =0.49 (D-Fir-L)
Screw Choice
* Partially Threaded ASSY Ecofast o
R,—:T" R-32_057
> Ry AE Remgeie —

45



Panel to Beam Connection

Diaphragm Connections

Shear connection
 Using lateral yield calculations
« Per NDS 2018- Chapter 12.3

Screw Choice
 Partially Threaded ASSY Ecofast

A 4

Dowel Bearing Strengths:

CLT (side member):
F,=11200G
F,, =6100G'* /,[D,

F,=F,=3259psi

Main member (D-Fir):
F,=11200G

F. =11200-0.42 = 4704 psi
F,, =6100-0.42"* /J0.283 = 3259 psi D,>1/4"

(Side member loaded perpendicular to grain)

F,_=F_=11200-049=5488psi (Main member loaded parallel to grain)

(In accordance with Table 12.3.3 & Clause 12.3.3.5; NDS-2018)

Z 4.63
- -— 7
R=1 R =500 "%
F 5488
R =lem i
7. R =3355 =108

46



Panel to Beam Connection

Diaphragm Connections

Shear connection
 Using lateral yield calculations
« Per NDS 2018- Chapter 12.3

Screw Choice
 Partially Threaded ASSY Ecofast

- "‘—_—-__—-—_——“;t

A 4

Adjusted Dowel Bearing Lengths:

Side member:

F, F,
L=t 4t ==+t +1, ==+t
°F
el el
Main member:
ly=L-tg, 'an

I, =113-61-0375=463"

(Bearing length of croszing plies sdjusted with | 83 primary loading direction is perpendiculer to grain (8 = 50"): in accordance with Osuse €12 3.3.2; NDS-2018)

3/8
~aring S e
—
F 00G
F, =6100G"* / /D,
F iz 59 psi

F.. =11200-0.42 = 4704 psi

7, = 6100-0.42"* /4f0.283 = 3259 psi D =1/4"

47



Panel to Beam Connection

Diaphragm Connections

Shear connection
 Using lateral yield calculations
« Per NDS 2018- Chapter 12.3

Screw Choice
 Partially Threaded ASSY Ecofast

~ \\ q—_———————‘—‘—“‘
o~ 3 33 _3_3__%__3 3 3 __% § 38 3%

A 4

Yield Limit Equations:

o

]

Py [
o |

"

"

=

4.63

———057
R 8.09

R=

5488

3259

=1.68

- Tl 'R
2 .nl;.] 2 338
¥ v 2 08B

48



Panel to Beam Connection

Diaphragm Connections

Shear connection
 Using lateral yield calculations
« Per NDS 2018- Chapter 12.3

Screw Choice
 Partially Threaded ASSY Ecofast

A 2 4

e e o e o S S5 ZEE Snn 2 s s e s 4

k, =0.400

k,=1374

k, =0.806

(¥n accordance with Table 12 3 1A; NDS-2018)

Reduction Term R :

1/4"<D <1" ; =1 I

— I7

-1 1.1V
K, =1+025(6/90) 6 =90°

[ accordance with Table 12 3.18 & Clause 12.3.3.5: ND5-2018)

]. Z D‘I-F:‘
z,
DIF,
I Zalite
3
H z o k‘DJIJ‘F:.I
®,
- &DLE,
- (+2R)R,
kD,LF,
m z e 2% em
’ (2+R)R,
IV z - D,- 2EJF)‘

"R, Y3(+R)

¢ VR+2RA=R

+R*)+R’R’-R(1+R)

(1+R)

k. =-1+J2(1+R,)+

2F,(1+2R)D_

3F 1

it JREERD,

2F,(2+R)D}?

"X

>R, =4K,
—R, =36K,

>R, =32K,

K, =125

T

—R,=50
—R, =45

—R, =4

(12.3-1) Z =1,4381bs.

(12.3-2) Z =1.492ibs.

(12.3-3) Z =06781bs.

(12.3-4) Z =566ibs.

(12.3-5) Z =6881bs.

(12.3-6) Z=273lbs. MIN Z =2731bs.

49



k, =0.400 k'=J&+2R,:(1+R'+R'2)+R,2R‘3 —~R(+R)

Panel to Beam Connection mE
Diaphragm Connections K =1374 Eo=ti J2<1+R,)+.2F»§1;-’1§>D.-

[2a+R) g 2F,(2+R)D}?

ks =0.806 k, =-1+ 3;:"-1‘:

[in 3ccordance with Tadle 12 3.14; NDS-2018) v y

Shear connection

Reduction Term R :

« Using lateral yield calculations T R —R, =4k, ~R,=50

-1 —R,=36K, —R, =45
 Per NDS 2018- Chapter 12.3 S et R
K, =1+0.25(6/90) 6=90° K,=125

[ accordance with Table 12 3.18 & Clause 12.3.3.5: ND5-2018)

SCFGW ChOICG . Z-l—)%ﬂﬁ (12.3-1) Z =1,4380bs.
o
 Partially Threaded ASSY Ecofast . 2R wrss  Ze1doms
I zhDLE, (12.3-3) Z =6781bs.
R,
b e e e e e e = 1, - XDLE. (12.3-4) Z =566ibs
' R S " (1+2R)R, ; ‘
kDILF,,,
I, z- (12.3-5) Z = 6881bs.
i 7 =273bs.
w Z= D} 2F.Tu (12.3-6) Z =2731bs. o3

"R, Y3(+R)



Standardized Tables

Lateral Calculations
 Calculations already done

» Tables suggest most economical
option

Solutions
o Ecofast 5/16” x 11-7/8”
e Ecofast 3/8” x 11-7/8”

e e e i s e e
! TN Yo

-~ \
M o e oy ' o e o o el ' o sd

A4

CLT Panel & Beam Configuration

Reference Design Values [Ibs]

Minimum
Panel Fastener ) ) Spacing
Loading I_aream Thickness Options Standgrd_:_céadmg Short 'Lr_jzrr_n1 I%nadmg in a Row
ype (t) o o (3.
5-1/8° c
T=—=r== 18 042" 250 414 338"
——— 5-1/2°
Z
i g
© . E“ﬂ . 259 414 3-3/8°
6-7/8" -
o n
38" x 11-7/8" 380 608 4
51/8"
— - - ﬁ"E:L o 207 331 3-3/8"
= 5112
Z .
" — . 207 331 338"
6-7/8" -
CO n
A D-Fir 348" x 11-7/8" 282 451 4
o
wn (0.49) 5-1/8°
— - BHE:L . 207 331 338"
4 — 51127
Z =
at ~ £ 207 331 3 /8°
N 516" x 11-7/8° -
6-7/8" -
co .
a8 x 11.7/5" 273 451 4
51/8"
- E,E: ;1 . 207 331 3.3/8”
s 5112
e Eco 207 331 3-8
— 516" x 11-7/8° -
6-7/8" -
o n
378" x 11-7/8" 27 431 4

o1




Panel to Beam Connection

CLT Panel to Beam with Inclined Screws

3 PLY

_ .- Reference Design Values
CLT Panel & Joint Configuration per Screw Cross [ibs] Minimum
Fast_&ner _Spacing
S Beam Thli::fkn:elss Options Standard Loading | Short Term Loading | N @Row
. Type = c, =10 C,=16 (5:)
3-1/8" 5‘,1%91038_33, 1,171 1,874 4-3i4"
m— — \\_—/ ] D-Fir 338" 5‘,1?,31098_:(;2, 1,283 2,053 4-3/4"
X — /N - VG CSK
{0.49) . Cagan
516° x 11-7/8° 1,682 2,510 4-3/4
e VG CSK
38" x 11.7/8" 1,769 2,830 5-5/8
3-1/8" 5‘,1\;?1033_2;3, 1,171 1,874 4-3i4"
. VG CSK e
e D-Fir 3-3/8 Ei1E x 8412 1,308 2,003 4-3/4
xt AN VG CSK
- — {0.49) . aan
516" x 11-7/8° 1,666 2,510 4-3/4
e VG CSK
28" x 11-7/9" 1,862 2,979 5-5/8"
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Panel to Panel Connection

CLT Spline Connection in Shear

-~ s

C\— CLT Panel




Panel to Panel Connection

CLT Panels Configurations

« 3-ply CLT panel (4-1/8” thickness)
« SPF G=0.42

* Plywood spline
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Panel to Panel Connection

Diaphragm Connections

Shear connection

 Using lateral yield calculations
« Per NDS 2018- Chapter 12.3

Screw Choice

 Partially Threaded ASSY Ecofast

Screw: 1/4” x 3-1/8" SWG ASSY Ecofast
D=1/4" D, =0.173"
L=3-1/8" L,,P=0.250" F, =169,500psi
CIT: 4-1/8" 3-plyCLT G=042 (s-p-F)
t,=1-3/8" t,=1-3/8" t,=1-3/8"

Spline: ¢, =1" G =0.42 (plywood)

< = =

[izt

A e S o — — — — p— — — — f— —

A 4

— e —— e
S P L JFL U U U U U A g g g .

1T fommin mroenbar)

s i _—
. 188
=T R =1o0~1%8
Z. 3364 _
&=Z. =336 1
JE 2R A+ R =R+ R} —R(+R)
E =0.642 .
! a+R)
2
& =1.204 k,--l+J2g+R,)+%

95



Panel to Panel Connection

Diaphragm Connections

Shear connection

 Using lateral yield calculations
« Per NDS 2018- Chapter 12.3

Screw Choice

 Partially Threaded ASSY Ecofast

Adjusted Dowel Bearing Lengths:

Side member:
[, =t =1.00"
Main member:
i, = L—L,,‘l -1,
[,=34-0250-1.00=1.88"

's“—_———f—_——_—““r

A 4

SSElgmmaaam A mpmpm N

2 AR 2RA+R +RH+R°R} —R,A+R)
-

k, --1+J2(1+R,)+




Panel to Panel Connection

Diaphragm Connections

Shear connection
 Using lateral yield calculations
« Per NDS 2018- Chapter 12.3

Screw Choice
 Partially Threaded ASSY Ecofast

) 4
J)
A
i1
1
|
1
11
|
1
1
(1
1
i1
(1
J
3

Yield Limit Equations:

R =

R =

a3 |;’*q Cl

k, =0.642

k, =1204

1.88
- w188
R =100

i 08 g

3364

- JR +2R*(+R +R?)+R’R’ -R,(1+R)
4 (+R)
2E,(+2R)D}
3F;,.1.2

Kk, =—1+J2(1+R‘)+

of



Panel to Panel Connection Lot ot IR D

{In accordance with Table 12.3.14; NDE-2018)

Reduction Term R -

_ D, <1/4" ; D<1/4" —~I I IO I.IV  —R,=K,
Shear Connecuon K, =10D,+05 for 0.17"< D, <1/4"
 Using lateral yield calculations K, =223

{In accordainoe with Table 12.3.18; ND5-2018)

« Per NDS 2018- Chapter 12.3

DI F
I Z=sm em (12.3-1) Z =4801ks.
RJ
DIF
" 'L Z= ‘}E (12.3-2) Z =261ibs.
Screw Choice :
I Ir z SDALE, Z =168k
 Partially Threaded ASSY Ecofast " (1233) =1680s
T, LU (12.3-4) Z =196bs.
(1+2R )R,
m, = ADLF (12.3-5) Z=143lbs. MIN —  Z=1430bs.
(2+R)R,
&_: e W — g— — — — —— — — fo— Y— fo— Yol . EF F
| 4 S » p_ IV D [Pl (12.3-6) Z =1850bs.
M RJ 3(1 - R{ }

58



Panel to Panel Connection Lot ot IR D

{In accordance with Table 12.3.14; NDE-2018)

Reduction Term R -

_ D, <1/4" ; D<1/4" —~I I IO I.IV  —R,=K,
Shear Connecuon K, =10D,+05 for 0.17"< D, <1/4"
 Using lateral yield calculations K, =223

{In accordainoe with Table 12.3.18; ND5-2018)

« Per NDS 2018- Chapter 12.3

I 7 =% (12.3-1) Z =4801ks.
RJ
DIF
i I, Z=—1T7= (12.3-2) Z =261ibs.
Screw Choice R,
. kDLF,,
« Partially Threaded ASSY Ecofast = Z-—p e
T, =% (12.3-4) Z =196bs.
s o
I, = Ef}éﬂ?ﬁ; {12.3-5) Z =1431bs. Z — 1 43 lb g
o~ bbbt bbbt e Dp* [2F_F,
» == ” ” IV =jTJ 3A+R) (12.3-6) 2 =1851bs.
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Standardized Tables

Panel & Spline Configuration Reference Design Values [Ibs]

Minimum
Panel Fastener Spacing
] Spline - Options Standard Loading | Short Term Loading | ina Row

=TTl Thickness | 1 nickness c, =10 C, =16 (s.)

{t} [+] o P

- Eco
8 174" x 2-3/147
2 33 130° 208*

Eco

Lateral Calculations | s

« Calculations already done = #01 | | s
z, and ] 308 ey 134 214
» Tables suggest most economical e | o

418"

0 ptl on Eco 172 275 2-1/4°

516" x 3-1/2°

Eco
1147 x 3-1/8"

Eco
5/16" x 3-1/2°

- Eco
s 1047 x 2-314"

SO|Uti0nS 172" 338 1307 208"

Eco
1147 % 3-1/8"

e Ecofast ¥4” x 3-1/8” i it

3-1/8° Eco

I e | 1;4! xz_a}un

¢ ECOfaSt %” X 3'1/2” Z S 338 Eco 134 214

1 and 174" % 3-1/8"
a4

143 229 1-314°
1" 4-1/8"

178 285 214"

3 PLY

Eco
1i4™ x 3-1/87

Eco
516" x 3-1/2°

Eco
1047 x 3-1/8"

418"

138 221 2147

143 229 1-3147

T s — — — — — — f— p— — —— - 1" 4-1/8°
\}‘;'i —— i r—r—r—r—r— "7 Eco 143 229 2-1/4"
516" x 3-1/2°

A4




A Yield modes —

Special Design Provisions For Wind and Seismic

SDPWS - 2021

; « Requires a yield mode IV or llIs
« (Clause 4.5.4

SPECIAL DESIGN PROVISIONS
FOR WIND AND SEISMIC"

4> AMERICAN
WOOD

COUNCIL 61




Values from testing

How can you use them?

Where do they come from?

» Specific testing done using ASSY Screws

 Available for certain connection types

Values Determined by Testing

When compared to testing, lateral design values
determined by the yield equations presented in
the NDS will lead to conservative design values
for ASSY screw. Approval bodies, such as ICC-
ES are providing guidelines to extract reference
design values based on a database with
controlled design parameters.

This CLT Connection Design Guide contains
reference lateral design values determined by
testing. These values are derived from testing of the

\

configurations illustrated herein. Tested reference
lateral design values (Z__) are based on a minimum
factor of safety of 5.0, as per AC 233 clause 3.4.3.
A slip modulus (k) is included for the purpose
of estimating joint displacement. Tested reference
lateral design values (Z,__,) in this guide apply to the
specific configurations tested only.

Utilising tested reference lateral design values (Z,)
can result in more economical design and promotes
installation and hardware cost savings.

J

Includes a minimum factor of safety of 5
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Values from testing =

Tested Connection

H oW Cdn yOU usSe them? Table TPP.5, Tested Reference Lateral Design Values for CLT Surface Spline Joints Loaded in Shear
Panel & Spline Configuration Reference Design Values [Ibs]
Thicknesses Tested Connection Calculated | Tested NGV Estimated
Spline Geometry Specification Fastener Standard | Standard | Short Term [Beitbas
Panel | Spline | Width Options Loading | Loading | Loading [REEEALS
C_ =10 c_ =10 C =16
Advantages ° : °
L] (8.} (8,) (a) e} | (85 | (5.) Z, L et K o
o C f f b d d . ?S';%:"; ati | e | 3 |23 | e | 1see | adn | | F 172 292 467 0.47
dn uSe 10r perrormance basea aesign — -
n = n n - n " co
0. Fin) R 1 11 6 |23 512 | 6 35" x 4" 269 387 619 02
S R P AN D Eco
s pLY “ 4" | 5120 | e |13 |23 | 6 J14° 5 A" 134 108 M7 03
sPF) [ 1= o | & Eco
1 512" | 6 |13 |2-34| 6 516" x Bo1/4" 243 444 710 017

1. Tested reference design values apply to a single fastener, conforming to the connection Tested Connection

geometry and loading configuration described for that design value. Geometry Requirements
2. Allowable loads lizied are only valid for Allowable Stress Design in the USA
3. Aliowable isted loads are only valid for lsted ASSY screws.
4. All connection design must meet all relevant requirements of the General Notes to the

Limitations b

5. Tested reference lateral design values (Z,) presented apply to the specific

e 5,

Side View
——
£
_‘r‘_

configurations tested only. - Sﬁ
* Must only use the same 5 Tesawsdmevin s ek 5 o n o LT e \ .
splne connechion. F W

configurations listed e e e et e s :

Tested Connection Geometry Specification on this page.

« (Cannot change geometry parameters

Top View
‘/—/'
/‘—/




Geometry Requirements for ASSY Screws

Lateral loading parallel Lateral loading perpendicular . )
: . Axial loading
to grain to grain

Table 5.2.1, Timber Connection Geometry Requirements without Pre-drilling

Spacing Between
Fasteners in a Row

Spacing
Between Rows

G =042

0.42<G =035 15D 15D TD 120 7D D TD TD 7D
D. Fir, G =0.49 225D 225D 7D 12D 7D 105D 105D 7D 7D

G042 7D 5D D 7D D D 5D 5D 25D
042=G=055 TD 5D D 7D aD TD 5D &D 25D
D_Fir, G =0.49 105D 105D D TD 3D 105D T5D 5D 25D

Connection Detailing

Geometry Requirements
 Values listed for each connection type
« Easy to read to diagrams

Other Detailing Requirements
* Pre-drilling recommendations
« Torque limit
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Panel to Panel Connections Steel to Wood Connections Ledger Connections

Floor to Wall
Connections
Post to Beam
Connections

-

: \, | !ﬂm UL_JLW

Emmm sl}
—

3 Lo /» ! | W , o :
ol bl S A R s ~ i : ; s TP Foearaty :
W - WL Self-Drilling Dowel Connections B8 Connector Design Guide SRS EAO DTS e LK ¥ @ Wall Connections !
' S J T ‘ » y W R : o (.‘:!.“\‘,“Mi":," : AT T n' S ,' ¢ 1 -






What Differentiates MTC Solutions

Expertise
Commitment

NORTH AMERICAN — Tailored Products
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What Differentiates MTC Solutions

Expertise

* We Bring + Value to Our Customers

« We Provide Exceptional Assets
* Products & Services

« We Educate & Elevate Knowledge ""/'/‘7/';2/'4‘/‘;;;),,«

in The Mass Timber Industry
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What Differentiates MTC Solutions

Commitment

e Solution Oriented
* Flexibility

e Fast Reaction Time
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What Differentiates MTC Solutions

NORTH AMERICAN — Tailored Products

« High-Capacity Connectors

« Designed and Code Approved for
North America

« Extensively Tested
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