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Solution Finder

CLT Wall to Concrete
Pages: 34-67

General
Information

Hold downs, brackets and structural
screws for anchoring timber
structures to concrete.

CLT Wall to CLT Wall
Pages: 68-89

Structural screws and angle
brackets for connecting CLT walls at
corner and T and L junctions.

CLT Wall to CLT Floor
Pages: 90-117

Structural screws and angle
brackets for connecting CLT walls to
CLT floors and ceilings.

CLT Floor to CLT Floor
Pages: 118-141

Structural screws and nail plates for
connecting CLT floor panels to each
other to create floor diaphragms.

CLT wall to CLT wall
Pages: 142-155

Hold downs, structural screws and
plates for connecting CLT walls
along the same vertical plane.
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Solution Finder

CLT Floor to CLT Wall
Pages: 156-183

General
Information

Structural screws for connecting
CLT floors to walls via an
intermediate timber or steel support.

CLT Floor to Glulam Beam
Pages: 184-193

Structural screws for connecting
CLT floor panels to Glulam beams
supporting larger floor spans.

CLT Floor to Steel Profile
Pages: 194-201

Structural screws for connecting
CLT floor panels to steel beams
supporting larger floor spans

Insulation to CLT Wall
Pages: 202-207

Structural screws for connecting
insulation via timber battens to
external CLT walls.

Fasteners and Anchors
Additional Information
Pages: 208-230

Read more about the Simpson
Strong-Tie fasteners and anchors
used in this catalogue here and find
their characteristic parameters.
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Company Information

For more than 60 years, Simpson Strong-Tie® has focused on creating structural
products that help people build safer and stronger homes and buildings. A leader
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in structural systems research and technology, Simpson Strong-Tie® is one of the
largest suppliers of structural building products in the world. Our commitment to
product development, engineering, testing and training is evident in the consistent
quality and delivery of our products and services.

For more information, visit the company’s website at strongtie.eu

. Factories, offices, or warehouses in Australia, Austria, Belgium

. Distribution in Australia, Canada, Chile, Western Europe,

Canada, Chile, China, Czech Republic, Denmark, France, part of Eastern Europe, Middle East, Egypt, Japan, Korea
Germany, Ireland, ltaly, Netherlands, New Zealand, Norway, and other Asian countries, Mexico, New Zealand, UK,
Poland, Portugal, Spain, Sweden, Switzerland, Taiwan, UK and USA part of South America and USA

European Fastener Manufacturing

Simpson Strong-Tie® has several manufacturing facilities placed strategically
across the European continent, to ensure a high degree of product availability and
a strong understanding of the local markets. We have fastener manufacturing in
various locations across Europe and our close-knit logistical network ensures that
there is always a Simpson Strong-Tie warehouse or distributor near you.

© Simpson Strong-Tie - strongtie.eu

All rights reserved. This catalogue may not be reproduced in whole or in part without the prior written approval of Simpson Strong-Tie Company Inc.
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Company Information

The Simpson Strong-Tie” Company Inc.
“No Equal” Pledge Includes:

e Quality products value-engineered for the e | argest number of patented connectors in the
lowest installed cost at the highest-rated industry
performance levels

European locations with an international sales
e Most thoroughly tested and evaluated team
products in the industry

In-house R&D and tool and die professionals
e Strategically located manufacturing and
warehouse facilities

In-house product testing and quality control
engineers
e National code agency listings

Quiality Policy

We help people build safer structures economically. We do this by designing, engineering and
manufacturing “No Equal” structural connectors and other related products that meet or exceed our
customers’ needs and expectations.

Everyone is responsible for product quality and is committed to ensuring the effectiveness of the
Quality Management System. Simpson Strong-Tie® is an ISO 9001 registered company. ISO 9001 is
an internationally recognised quality management system standard, which lets our customers know

that they can count on the consistent quality of Simpson Strong-Tie’s products and services.

N

Mike Olosky
Chief Executive Officer

Testing Laboratory Accreditation

The Andris Peterson European Test Laboratory, located in the UK in Tamworth,
Staffordshire, is the first manufacturer's facility to achieve third party accreditation

to the international standard BS EN ISO/IEC 17025.

The world-class facility now conducts around 10,000 product tests annually

and has recently benefited from a significant investment, which will enable
double productivity. The fact that we extensively test our products give you

the reassurance that they will perform in the toughest conditions. We strive to
ensure that our products are compliant with the latest European requirements for
construction products.

ISO 9001
Registered

We Are ISO 9001-
2015 Registered

Simpson Strong-Tie

is an ISO 9001-2015
registered company.

ISO 9001-2015 is an
internationally-recognized
quality assurance system
which lets our domestic
and international customers
know that they can count
on the consistent quality
of Simpson Strong-Tie®
products and services.

ISO 14001

Our Swedish, French (St.
Gemme la Pleine) and UK
facilities are ISO 14001
certified. This standard
states the requirements
for an environmental
management system,
and applies to the
environmental aspects
over which our company
has control and can be
expected to have an
influence.

OHSAS 18001

Our Tamworth, UK
facility is OHSAS 18001
certified. This certification
reflects an internationally
applied British Standard
for occupational health
and safety management
systems.

To learn more about
these certifications and
organizations, please visit
ISO.org, ICCSafe.org and
bsigroup.com.
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Online Tools & Support for Engineers

Technical Support

Experts in structural wood engineering, Simpson Strong-Tie is always at your side, making life
easier with complete solutions, effective support, tools and advice.

With our proven track-record for service and support, peace of mind comes built-in. It's part of
an engineer's DNA to plan for the unexpected. We've already spent over six decades doing
just that.

We are with you every step of the way; from planning and tendering to site-build, we have
people on the ground to support the process and to give further guidance. Our Technical
Support team is on hand to answer your questions and provide some sound installation
advice, from making sure you have the most suitable product, to the best ways to go about
installing them.

CAD/BIM Library

Any 2D and 3D model of our Solid-Drive fasteners can be immediately integrated into building
designs and design software.

We know how useful the drawings of our fasteners can be for you. That is why we offer our
drawings in the following formats for free download:

e 2D /3D DWG

e SAT

e 2D/ 3D Revit

o XML

e BIM

Please note that you will need at least CAD software to open some of the files. You can get a
free file reader at: Autodesk Review.

DoP/ETA Library

Our entire library of DoP (Declaration of Performance) and ETA documentation is available
online. Here we provide DoP's in all main European languages.

If you know the name of the product family, you can search on each of our websites, or —
alternatively — browse the products section as the relevant DoP and ETA file can also be found
on each individual product's detail page.

Go to strongtie.eu to find more.

Wood

SOlid WOOd Fastener Dimensioning Software ; Solid

,‘\—»

AV 2
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AN ZIAN

™
N
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’.’“
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In just four simple steps, Solid Wood
guides you through the calculation
and selection of fastening solutions
suitable for the specific wood structu-
re at hand, all according to Eurocode
5 and our ETA.

Try Solid Wood today.

Go to solidwood.strongtie.eu

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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The Simpson Difference
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Technical Stock European
Support Availability Manufacturing

& | ©

European Research & Made to
Testing Design Measure

s2

Design Software No Equal
Assistance

With our proven track-record for service and
support, peace of mind comes built-in

It's part of an Engineers DNA to plan for the unexpected. We've already spent over six
decades doing just that. So you can be confident that by specifying our connectors and
fasteners, you have reliability and trust built-in to everything they touch. We are with you every
step of the way; from planning and tendering to site-build, we have people on the ground to
support the process and to give further guidance if ever the unexpected occurs.

Tried, tested and documented connectors and
fasteners

Although mass timber construction methods are a relatively recent focus area for many
engineers, the connectors and fastenings they need as part of the assembly have similarities
to those used in more familiar construction settings. Whether connecting CLT floors, walls or
ceilings to each other (or to concrete foundations); we have tried, tested and simple to use
solutions to what might usually be considered an unfamiliar or complex practice.

11
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Calculation and Design Connections
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Calculation and Design

In the following pages we will go through the basics of how to
calculate and design connections. There are a number of factors to
take into consideration when calculating your connections. For

example the direction and duration of the loads. The characteristics of
the wood and other materials and of course the impact of the
environment in which the connection is placed.

5 Load Duration Classes
e The design load capacity depends on the duration of the load. In the For example, in the case of a load combination of dead weight (load
o case of a combination of loads with different load durations, the class duration class P) and wind load (load duration class S), the load
"5 of the load with the shortest duration is selected. duration is S.
3
_g Load Duration
£ Load duration Duration of characteristic load
P Permanent More than 10 years. For example, the self-weight of the structure
L Long term 6 months - 10 years. For example, useful load in warehouse
M Medium term 1 week - 6 months. For example, payload
S Short term Less than 1 week. For example, snow load
| Instantaneous For example, accident load and wind load

12

Design Load Capacities

The design load carrying capacity FR, . Is calculated by correcting the

characteristic load carrying capacity F,, by the factor k__;andy, .
F

Rk

FR,d = kmo

d

Yo

Note: The values given in this document are the characteristic
capacities except when other is communicated.

y, s the partial factor for connections.

K..a IS@amodification factor taking into account the effect
of the duraction of load and moisture content.

kmod Ym
Load Duration Solid wood 1,3*
Service Class @
P L M | Glulam 1,3
1 06 07 038 09 11 CLT 13”
2 0,6 0,7 0,8 0,9 1,1 * Note: In Denmark the safety factor is 1,35.
3 0,5 0,55 0,65 0,7 0,9

Service Classes

When connecting timber structures, the dimensional load-bearing
capacity is influenced by the effect of moisture. The requirements for

the corrosion protection of the fittings depend on the climate class in
which the fastener or connector is used.

Service Class Description Examples
Moisture content in the materials corresponding to a temperature of 20°C and ) ) ) i
. o L . Warm roof, intermediate floors, timber frame walls — internal and
1 the relative humidity of the surrounding air only exceeding 65% for a few weeks
party walls.
per year.
Moisture content in the materials corresponding to a temperature of 20°C and )
. . o X Cold roof, ground floors, timber frame walls — external walls
2 the relative humidity of the surrounding air only exceeding 85% for a few weeks : : )
where member is protected from direct wetting.
per year.
3 Climatic conditions leading to higher moisture contents than in service class 2. External uses — fully exposed.

Service classes according to Eurocode 5: Definition of the service classes environment are given within the EN1995-1-1.

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Timber Grades

Timber Grades - Characteristic Densities (k __factor)

In this document, all values for solid timber are given for a C24 timber.
In case of glulam they are given for a GL24h glulam.

In case of CLT, the characteristic density used is p, = 350 kg/m?.

For boards, the characteristic density used is p, = 380 kg/m?.

For plywood, the charcateristic density used is p, = 490 kg/m?.

It is possible to change the timber class by multiplying the characteristic
values by the k . factor.

P 0.8
k
with: k = |—
dens <p )

a
p, the target characteristic density according to EN 338
p, the characteristic density of the timber according to EN 338

K, factor can only be used to reduce the density. If the density is
higher, the load capacities remain unchanged.

so, for solid timber the equation is:

kaens = (%) "

| SIMPSON|

Solid
Wood

(/p

In this catalogue you will find the
characteristic values for our
products on C24 solid timber or
GL24h glulam or CLT with
density p, = 350 kg/m?®.

For all other timber- and glulam
grades and CLT densities you
will find the characteristic values
in Solid Wood.

solidwood.strongtie.eu

Solid Timber —
The table below allows to go from C24 to other solid timber classes:
Timber grade C14 C16 C18 C20 C22 C24
P, [kg/m?] 290 310 320 330 340 350
K ions [ 0,86 0,91 0,93 0,95 0,98 1,00
For glulam the equation is:
" B ( Pk )0.8
dens 385
Glulam —
The table below allows to go from GL24h to other glulam classes:
Glulam grade GL20h GL20c GL22h GL22¢ GL24h
P, [kg/m?] 340 355 370 355 385
Kiens [ 0,91 0,94 0,97 0,94 1,00
Difference between GLT ¢ and GLT h
Glued Laminated Timber made from one type
wood grade planks is indicated with symbol h. The
¢ mark indicate beams with different layers, where
the wood of a better quality is used in the outer lay-
ers, while the planks of a lower class are used
inside.
GLT c GLT h

13
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About Mass Timber and CLT

Mass Timber

Mass timber construction basically means the use of large, prefabri-
cated slabs or panels of engineered wood products (EWP) for walls,
floors, diaphragms, roofs, and more in the design and construction of
buildings. (“Diaphragm” in this context refers to a flat structural unit,
usually horizontal, creating a partition between spaces, as a floor-cei-
ling unit does between stories of a building. Mass timber diaphragms
typically consist of panels joined by metal splines or straps, or by lap
joints fastened by dowels or structural screws.)

Advantages of Using Mass Timber

e Environmentally-friendly construction material

e Healthy and comfortable indoor climate

e Maximum architectural freedom

e Fasy planning of individual homes and residential buildings

e Effective use of the available land area through slim-line modules
e Superior mechanical performance

There are several kinds of mass timber, of which the best known may
be cross-laminated timber, or CLT. Lamination in this context simply
means bonding material together in layers, or laminae (or lamellae) for
greater strength or rigidity. The bonding can use either adhesive (glues)
under intense compression (using hydraulic or vacuum presses), or
mechanical means such as screws, nails, or other solid fasteners.

e Short building times, dry construction and quick occupation

e High precision with numerically controlled cutting

* Prefabricated elements delivered straight to the construction site

e Lightweight elements compared to masonry and concrete elements
e Technically endorsed construction product featuring the CE marking

| SIMPSON|
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About Mass Timber and CLT

Type of Mass Timber
CLT

History

Wood is clearly a material for the future, as evidenced by its growing
popularity in the construction industry. During the 1990s, wood
engineers in Austria and Germany achieved a breakthrough with a
new construction system known as CLT (Cross-Laminated Timber).
Nowadays, CLT is widely used across Europe and is beginning to gain
traction in the United States. CLT panels are favoured for residential
and public-access buildings, but they can also be used in all types of
construction projects, ranging from individual houses to high-rise
buildings.

Sara Kulturhus, a 20 floors building in Sweden, is one of the most
iconic constructions made from CLT. Cross-laminated timber is also
used in engineered structures, such as Canada’s 160-metre Mistissini
Bridge, and all types of small residential buildings.

NLT

Unlike CLT, NLT has been around for more than a century. Used in
conjunction with other forms of mass timber construction, however,
it's experiencing a renaissance of late. NLT typically comprises
dimensional lumber members fastened together on edge using
aluminium nails. The smaller component members make NLT
particularly pliable and well suited to curved roof designs, although it is
also commonly used in floors and decking. The advantages to use
aluminium nails is that it make it easy to cut the panel with standard
timber saw.

DLT

DLT is a relatively new form of mass timber consisting of layers of
softwood dimensional lumber laminated by means of hardwood
dowels. No glue is used at all but only timber. The dowels are inserted
totally dried and when they reach the equilibrium with the moisture of
the boards after installation, they expand and lock totally the panel.

If these two material have benefits, they are more subjected to splitting
than standard CLT as they have no glue to bond the different boards/
layers.

Glulam

Glulam is short for glued laminated timber. It is an industrial manufac-
tured product used for load-bearing structures. It consists of at least
three layers of dried softwood boards or board lamellas glued together
with their fibers aligned parallel to each other. Glulam is versatile,
ranging from simple, straight beams to complex, curved members.

Creating mass timber panels and beams not only ensures excellent
mechanical strength, but also guarantees high dimensional stability.
These two qualities give architects and building planners considerable
freedom with their designs.

Mass Timber can easily be incorporated into hybrid construction
projects, such as timber-concrete and timber-metal, and is also suited
to projects combining different construction systems, whether posts,
beams, or timber frames.

Manufacturing

CLT is made from gluing perpendicular layers of solid timber boards
together. Each layer is rotated by 90° in relation to the previous layer
to improve the panel’s performance. The number of layers varies and
depends on the application (generally between three and eight layers).
Panels can be made in sizes up to 20 metres in length and 4 metres in
height. Their thickness tends to vary between 60 mm and 320 mm

Other type of massive timber panels
If CLT is made from wood and glue, on the market other type of panel
made of solid timber exist.

Though we can find DLT (Dowel Laminated Timber) and NLT (Nail
Laminated Timber).

| SIMPSON|
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Sound

Sound is a wave that propagates through a transmission medium by causing the molecules to vibrate. These vibrations
generate pressure on our eardrums, which we perceive as sound. There are several characteristics for defining sound. In this
guide, we will focus our attention on two specific characteristics, namely frequency (expressed in hertz — Hz) and amplitude or
intensity (measured in decibels — dB).

Audible frequency scale

A sound’s frequency refers to the number of oscillations per second and determines whether the sound is low or high-pitched.
The human ear is only capable of detecting sounds within a frequency band between 20 Hz and 20,000 Hz.

L_L_L.L.}

Hearing range

< »
< >

Inaudible sounds Bass Midrange High Inaudible sounds
Infrasound notes notes notes Ultrasound
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Definition of Sound Amplitude

Amplitude is what distinguishes between a quiet sound (whispering) and a loud sound (a jet plane
taking off). There are two different types of sound level:

e L :the sound power level is the power required to generate sound waves
e L :the sound pressure level corresponds to the sound that we can hear

The sound levels can be defined using the following formulae:

Fe
Ly, =20 = log(P—O)

L, = 10 = log(%) =L, +10 * log (%)

Note that doubling the pressure increases the amplitude by 6 dB, whereas doubling the power of the
sound source only increases the amplitude by 3 dB.

To understand why this happens, we are going to expand on the previous formulae:

P
If: Pe= Po then: Lp = 20 = log P—O = 20log(1) =0dB

0

Consider sound pressure level pr for sound pressure P_ and sound power level L, for sound power W..

L 20 =1 Fe L 10 *1 -
= * —_— = £ e
pl Og PO wil Og WO

If sound pressure doubles, we obtain:

P
= 20 * log P—e +20 *log(2) = Ly, + 6dB
0 0

L, =20 *log

Now if we double the power of the sound source, we obtain:

We We
L, = 10 * log = 10 = log We + 10 * log(2) = L,, +3dB

0 0

Power level
= sound actually emitted

")

W

L

p
Pressure level
= perceived sound

(influenced by the external
environment)

| SIMPSON|

Key:
P_: actual sound pressure [Pa]

P, reference sound pressure
(2,10 Pa)

W._: actual power [W]
W, =1pW =10-12W

S,: measurement surface area
[m?]

S, reference surface area (1
m2)
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Acoustics in Buildings

Noise in buildings has a direct effect on everyday health and quality of life. Standards and regulations have been implemented
to guarantee the best level of acoustic comfort for building occupants and users.

For example in France, sound insulation solutions in buildings need to meet various legal requirements. The New Acoustic
Regulations (NRA) define a number of sound performance objectives for buildings that were granted planning permission after
1 January 2000. The Regulation of 30 June 1999 for the Housing and Construction Code, especially Article R.111-4, relating to
the Regulation of 30 May 1996, specifies the required acoustic performance for new builds, roof lifts and extensions.

The minimum requirements stipulated in the NRA are as follows:
® Insulation against external noise D, > 30 dB

e Insulation against internal noise L, ,, > 53 dB

® Impact noise L',;,,< 58 dB

Designing a building that satisfies applicable regulations will not necessarily create pleasant conditions for the occupants.
Regulations fail to take account of low-frequency noise below 100 Hz. This type of noise can be a significant nuisance,
because low-frequency sound is hard to attenuate.

People perceive low frequencies in a different way to other frequencies. They cannot be heard at low amplitudes, but when
they do become audible, the sensation of their amplitude increases faster than with other frequencies. A solution is available for
overcoming this problem, which involves separating the construction elements to prevent low-frequency waves from spreading.

INFRASOUND HUMAN HEARING RANGE  ULTRASOUND
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Acoustics and Buildings

Acoustics in Mass Timber Buildings

c
]
E=
g To ensure a good level of acoustic insulation, a solution often used in Increasing the thickness of the insulation between dividing elements
s the building industry involves increasing the mass of the dividing will only affect the building’s thermal performance and not its sound
‘c elements. The heavier the element, the harder it will be to make that performance. Contrary to a popular misconception, increasing thermal
element vibrate. This is commonly known as the mass law. insulation will not improve acoustic insulation.
=
EI) o However, increasing the mass of a dividing element is sometimes The last solution is to separate the different elements (discontinuous
T ® easier said than done. That explains why the spring-mass system can construction). If one element vibrates but not the next, sound will not
S § be used, which involves separating two elements with a material that be transmitted and will stay where it is.
"'3 ,2 will act as a spring, such as air or insulation.
=
8.0
e . 1
£% Mass Rule: Spring-Mass System
- o
2 Fora gl|ven mater|al, the higher its density, the better its 4 dB gain in Total mass is six
sound insulation performance! sound insulation times lower
Concrete —» 13 mm thick —»
plasterboard
partition wall
<t Insulation
Transmitted Transmitted
wave wave
Ab-
Absorbed Reflected sorbed
Reflected wave
wave
| Metal
frame
> —>
120 mm thick wall 120 mm thick wall
When the incident wave comes into contact with a material, part of the
k\ wave is reflected and absorbed, while the rest of the wave is transmitted
into the adjacent room.

When it comes to a building’s acoustics, the principle is straightforward,

i.e. increasing the mass improves performance. One of the advantages

with a timber building is its lightweight structure (~550 kg/m? for CLT
¢ compared to ~2.200 kg/m? for concrete), which represents a weakness

in its acoustic performance according to the mass law. In this case, a
combination of different methods is required to obtain the desired
performance levels (insulation, extra mass and discontinuous construc-
— | tion).

Simpson Strong-Tie offers a number of solutions for discontinuous
construction, especially for isolated dividing elements and airtight wall
junctions.

20
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Example of the Performance Levels With Timber Walls

The ACOUBOIS study financed by CODIFAB provides the performance for isolated wall linings based on different
parameters. The following example calculates the sound reduction index to external noise R,+C,.

Front wall made from cross-laminated timber panels (CLT): [R,+C,] base = 39 dB

21 mm timber cladding (tongue and groove)

Timber battens creating a cavity of at least 25 mm

Breather membrane

Double layer of rigid or semi-rigid mineral wool
insulation (maximum of 70 mm) fitted between
timber studs

70x50 mm? timber studwork

CLT panel at least 93/94 mm thick (subject to
technical approval)

Vapour control layer if necessary

Metal rails with intermediate supports, incorporating
45 mm mineral wool or bio-based insulation, or

~ o

e Horizontal or vertical timber battens, incorpora-
ting 45 mm mineral wool or biobased insulation:
AR, +C]=-5dB

Vertical cladding and internal structure fixed to the wall

O A NN NN NN
0O00O00 00

e 48 mm metal studs separated from the timber
frame, incorporating 45 mm mineral wool or
bio-based insulation: AR +C,] =+ 1 dB

e Wall lining with one layer of plasterboard, or

7

NN
\H

e 1x13 mm acoustic plasterboard:
AR,+C]=+4dB

e 1x18 mm plasterboard: AR, +C,] = + 4 dB

Three corrections can be combined. The sum will be
capped atA[R +C ] =+ 8 dB

The full ACOUBOIS study is available on the CODIFAB
website (https://www.codifab.fr).

This example demonstrates the beneficial effects of:

e A discontinuous structure; separating the studs can
improve performance by 1 dB,

> e Adding extra mass; using 13 mm acoustic plasterboard

(which is heavier) can improve performance by up to 4 dB.

o &

~
A

Some designs can achieve even higher increases in
performance.

Horizontal cladding and internal lining isolated from the wall

=N\~

Introduction: CLT
Acoustic Information

21



Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Acoustics and Buildings

Parameters for Calculating Sound Propagation

Internal sound reduction index and impact sound level and the weighted pressure level of the standardised impact sound
Carrying out a study into the building’s acoustic performance can L'
provide a clearer understanding of how sound can spread between the
building’s different rooms.
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The R, and L, values are used in laboratory tests, where the global

- c level L, is calculated according to EN ISO 717-2 from spectrum L,
EI) o Several parameters have been defined for quantifying acoustic and the sound pressure level in dB in the receiving room is measured
e "g performance. Some parameters are used to assess the acoustic in the laboratory according to EN ISO 10140-1 and 3.
erformance of dividing walls, such as the sound reduction index ) ) .

LS = P ) 9 : These laboratory values are different to the field measurements, since
+ ,2 R,(C;C,), while others evaluate the weighted pressure level of the )
o c " - ) the model used for the laboratory measurements cannot replicate the
S = standardised impact sound L__ . , . ) ) G
'g o nw flanking transmission, defects and other differences in the building’s
= ﬁ Some building-specific parameters assess in-situ acoustic perfor- construction.
£ g mance, namely the weighted standardised level difference D (C,C,)

Q

<

Airborne sound

Laboratory

Impact sound

Emission Emission

M=

]
v v
Receiving room « Noise ,
received
Laboratory In-situ
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Calculating Flanking Transmission —
Gerretsen Method (1986) — EN 12354-1

First published in 2000, EN 12354 contains calculation models for estimating the airborne sound insulation between
adjacent rooms in buildings. The standard is based on the Gerretsen model and uses measured data that characterise

direct or indirect flanking transmission by the participating building elements. : g
. . . .. 05

R.. = R;  Rj  Dij+Dj 10 1 So Key: g 3
y=gtyptT g T0rlesl=) s £
Si * Sj R; is the flanking sound 43 o

reduction index according to S £

|| the transmission path from i to j -g o

P

R; and R; are the sound E ‘3

reduction indices of elements i 8

] and j respectively <

ij j

ﬁ

Py
|

D; and D;; are the vibration
reduction factors of paths i to j
andjtoi

S, is the reference area, which is
equal to 10 m?

S, and §; are the surface areas of
elements i and j

The thing that interests us with this calculation method is that it takes account of the path travelled by the sound wave. In a
timber frame building, Simpson Strong-Tie connectors are an integral part of the junctions between the different structural

elements, meaning that they play a key role in the building’s acoustic performance.

EN 12354 offers quantities for expressing the vibration reduction indices between two structural elements i and j: Kij, which

can be found in the following equations:

Dij+Dji lij*lo
Dyijn=Kijj=——F——+10* log(—)
2 i *9j Key:
R: R: S 1.'” is the reference reverberation
R = ?l + ?f + K + 10 * log(ﬁ) time (equal to 0.5 s)
tj 0 V is the volume of the receiving

I, is the common length of the junction between elements i and j

This allows us to calculate the sound reduction index R;; for each transmission path and thereby
determine the apparent sound reduction index R”:

_R _Ryj
R' = —10log(10" 10 + » 10 10)
ij
R is the sound reduction index of the different elements.

The apparent sound reduction index R’ lets us calculate the standardised level difference D

)

D, = R' — 10log(

6T, S

room [m?]

S is the surface area of the
element separating the two
rooms [m?]
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The Different Acoustic Solutions

The acoustic performance of the Simpson Strong-Tie range of
products has been assessed by the BOIS HD laboratory (owned by
the ESB Group). The results are available in report BHD18705 (version
of 21/10/2019).

Element 1

SOUND LEVEL
(dB)

A 20Hz

140

The configuration for this example shows an X-shaped junction with a
dividing floor, and bare floors and walls. Two vibration transmission
paths are identified in the following diagram: from element 1 to
element 2, which represents the junction between the lower wall and

= c the floor, and from element 1 to element 4, which shows the transmis-
EI) o The values of the vibration reduction indices K,7 have been determined sion path between two walls throuah the floor
© ®  through testing in accordance with EN 1SO10848-1:2017 and EN ISO P 9 '
S é 10848-4:2017, which specify the calculation methods for the vibration
"'3 .g reduction index and the test methods respectively.
5 =
©
0.2 Element 4 o .
-] ® To ensure that the results in this guide are easier to understand,
= g — we are going to take a closer look at the concept of sound level
g perception with the associated hearing sensations.
Increasing Multiplies . 2B Gl e
- . . influence on what we
the sound level by: the sound energy by: -
are hearing
3dB 2 Slight change
® K14 J N 5dB 3 Significant change
5 5
= | | | | £ As if the sound were two
e o 10ds 10 times louder
w B ﬁ w
20dB 100 Asif thg sound were four
times louder
K12 i
50 dB 100.000 As .'f thg sound were
| thirty times louder

Note that the sensitivity of the human ear to different frequencies also depends
on the amplitude of that frequency.

20.000 Hz

120

100

80

60

INFRASOUND

40

ULTRASOUND

20

16 64 250

M Threshold
of pain

B Orchestra

M Conversation at
1 metre

\/

1.000 4.000 10.000
B Absolute threshold

of hearing
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Seismic Activity and Timber Constructions

Evidence suggests that the use of timber for construction in seismic major role in understanding and developing a scientific approach
areas dates back to at least 10,000 years. Many of the buildings that towards assembly and connection methods in timber constructions.
still stand today provide clear evidence that timber and the associated
construction systems are well suited to the forces and stresses
caused by seismic events.

The types of connectors used, and their materials, have undergone
significant changes over the last few decades. Efforts were therefore
needed to create an array of design calculations and regulations to
Until recently, Europe had experienced very few destructive earth- understand the systemic behaviour of timber constructions.

quakes, unlike Japan and the United States, which have played a

Background

The whole process of designing timber structures in seismic areas is a complex
issue and goes far beyond the metal connectors used.

Simpson Strong-Tie® connectors

The three-dimensional metal connectors used for timber constructions that have
been CE certified according to EAD 130186-00-0603 and EN 14545 are not
specifically tested in seismic conditions.

However, there are fixing accessories, such as anchors, that can be classed as
C1 or C2 according to EAD 330232-01-0601.

When it comes to designing dissipative zones for the connectors and a
continuous load transfer, Eurocode 8 specifies two approaches: distribution and
dissipation. Where the behaviour factor g is considered to be greater than 1.5,
cyclic tests according to EN 12512 can be carried out to determine the
dissipative properties of a connector or part of the structure.

Seismic design: first tests in France

The first cyclic tests on E5 angle brackets were carried out by the FCBA
laboratory in Bordeaux in 2005. The data gathered during testing were instru-
mental in incorporating E5 brackets into the SISBAT and SISMOB research
projects aimed at analysing the behaviour of timber buildings during seismic
events.

The tests performed during the research projects demonstrated that these brack-
ets and the associated construction methods were capable of withstanding
seismic stresses according to the French Regulation of 1 April 2011.

Simpson Strong-Tie® continued taking part in test programmes during the
Woodrise Congress in 2017.

R&D laboratories and research

Simpson Strong-Tie® has spent several decades investing in internal test
equipment and campaigns to improve the development of connectors, anchors
and fasteners in seismic conditions. The vast majority of our products are tested
in-house during development.

In an effort to gain a clearer insight into how connectors behave during seismic
events, the Group acquired a host of cyclic test systems in the mid-1990s.
Research focused on both connector behaviour and the systems with the aim of
understanding how parts and components affect the behaviour of the systems
and ratifying the regulatory options.

Tyrel Gilb Research Laboratory in Stockton, California

This laboratory was built in 2003 to test full-scale structures subjected to seismic
events. Featuring an investment of close to $10 million, this laboratory simulates
earthquakes according to the curves recorded during real seismic activity.

Buildings with up to three storeys can be tested, thereby allowing engineers to
analyse the behaviour of the ground floor and intermediate floor. Specific loads
can be applied to simulate the weight of several storeys. The laboratory team is
led by Steve Pryor, who has been developing research activities for Simpson
Strong-Tie® since 1997. He is a recognised expert in seismic timber design. He
actively takes part in international programmes, including the NEES in Japan in
2009, which involved testing a seven-storey building.

CLT

Seismic Information

Introduction

27

[=
=2
=]

©

£

1
]
=




CLT

Seismic Information

Introduction

[=
=2
=]

©

£

1
]
=

28

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Seismic Activity and Timber Constructions

Andris Peterson Laboratory in Tamworth, UK

This laboratory was created in 1997 to support the development of
connectors in Europe. The laboratory now focuses exclusively on
timber connectors and fasteners, and already has the necessary
equipment for carrying out cyclic tests.

Connectors, panel anchors, the Steel Strong-Wall™ and the system
developed for Europe and France in particular are tested in this
laboratory. This ensures that products are compliant with all applicable
regulations, the supply of specific wood species to the target markets
and interactivity with the design teams based in different countries.

New builds and renovations

Seismic design generally tends to apply to new builds that need to
satisfy regulatory obligations. Discrepancies may arise between the
recommended products and the solutions actually implemented due to
a lack of knowledge.

The issues often reported are caused by the use of fasteners (nails or
screws) that fail to conform to quality specifications (lack of certifica-
tion) or generally the required quantities. The repercussions in the
event of an earthquake could be the early slip of a connector leading
to a critical deformation in the building’s stability. You are advised to
check this particular point.

Furthermore, a whole range of buildings has been built in accordance
with the PS92 standards, which were highly concise for timber
constructions, or the Eurocodes and the new seismic zoning
regulations enacted in France on 1 May 2011.

The existing timber structure can easily be reinforced to withstand the
stresses and forces laid down by the new regulations. Generally
speaking, standard connectors and the associated fasteners are
sufficient to achieve these objectives. A thorough inspection is
recommended of the design and the execution of the metal connector
zones considered to be dissipative, regardless of whether the structure
is a new build or renovation.

Specific Features of Connectors

Connectors play an important role in enabling buildings to withstand
seismic stresses and forces. Depending on the type of structure, it
must fulfil a specific function:

Transfer the forces (distribution) or dissipate the energy (dissipation).

In all cases, it is important to use the connector so as to create a
continuous load path.

The structure must be designed in such a way that fragile elements are
sufficiently resistant, so that any ductile elements flex before the fragile
elements break.

Continuous load path

In terms of the application directions, seismic forces are often
considered to be similar to wind forces. However, wind forces are
exerted against the outer surfaces, whereas seismic forces are caused
by the movement of the foundations, which displaces the mass
constituting the structure. This means that all the rooms in the
structure are required to move and not just the outer surfaces. In

ductile link

Reinforcement of the connection with the foundation

addition, the quick change in direction during an earthquake means
that parts of the building may be required to displace several
centimetres before returning to their initial position.

Seismic forces (both horizontal and vertical) depend on the mass of
the element that displaces during the earthquake. Consequently, these
forces occur in both the roof structure and the floors / walls. They
increase as they get closer to the ground, since they tend to build up
over time.

One of the key points in seismic design is to ensure that all forces are
transferred to the building’s foundations. To do so, you must create
what is known as a continuous load path. This is a set of components
that ensure that the forces are transferred to the foundations as
directly as possible.

Connectors are partly important, since they will create a link between
the different masses in movement and ensure that the resulting forces
are exerted downwards.

weakest link

Principle of conception

| SIMPSON|

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.



C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Seismic Activity and Timber Constructions

Distribution

There are two possibilities for connectors: the first is called Distribution.

In this case, the structure is fairly ductile. The aim is to use connectors
to transfer the forces. In this scenario, they act as the weakest link.

This is typically the case with a timber frame house. This type of
structure is quite flexible due to the many fixings between the
sheathing, studs and rails. In some cases, sheathing may be required
on both sides of the timber frame wall panel.

The connector is then responsible for preventing two phenomena that
could occur: sliding and overturning.

There are several solutions to overcome this problem, such as
anchoring the timber frame, using a continuous tie-down system
(currently unavailable in Europe) or implementing a Steel StrongWall™
stability wall. Each solution addresses a specific need and offers
different distribution performance levels.

For example, timber frame anchors are suitable for low seismic loads.

This type of connector is fixed to the ends of the walls to prevent uplift.

They can be reinforced with anchor plugs or pre-grouted rods for
earthquake-prone areas (certification: C2 for anchors) to resist the
shear forces along the sole plate. Timber frame anchors should not be
too flexible, otherwise the studs could be wrenched away from the
sole plate.

Where anchors are fitted to the external face of the walls, their
behaviour varies according to whether the anchor is fixed to the
sheathing or directly to the stud. The maximum load is reduced when
timber frame anchors are fixed to the sheathing, but ductility and
equivalent viscous damping are slightly improved.

StrongTie

Similarly, the length of the fasteners and the fact that fixings are
asymmetric may cause early failure in the studs.

If fasteners are too short in comparison to the thickness of the stud
(length of the fastener less than half the thickness of the stud), tensile
failure may occur. To avoid this phenomenon, it may be worthwhile
using longer fasteners or adding structural screws to the other side of
the timber element.

The second solution for distribution is to use a Strong-Wall™.

This product is especially suited to situations where space is at a
premium and timber frame walls are unable to withstand the forces.
The low footprint and rigid design of the Steel Strong-Wall™ system are
invaluable in such cases.

Steel Strong-Wall™ panels have been subjected to cyclic testing and
have demonstrated effective behaviour, meaning that they can be used
to withstand seismic forces. Their behaviour factor is equivalent to
a timber frame wall (q=3).

If this type of solution is chosen, the concrete foundation is a critical
element, meaning that special care must be taken, since high forces
may be exerted on the anchors (> 60 kN in tensile).

It is important to remember that the walls are only part of the structure.
The load path must be ensured in all the structural members and also
between members. Fixing bands or retaining brackets may need to be
added to the horizontal diaphragms or roof structure, so that forces
are quickly transferred through all the elements within the structure.

2]

Phenomena to be avoided:

overturning ), sliding @
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Seismic Activity and Timber Constructions

Dissipation

The other possibility is dissipation. This case is required if the structure is
sufficiently rigid. The connector acts as a fuse in the structure and therefore repre-
sents the ductile link in the chain. This is the principle chosen for CLT structures.
CLT elements are rigid enough to transfer the forces, but they lack flexibility. This
is where the connector comes into play.
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However, using ductile connectors in this type of structure is not enough to
guarantee effective performance. Other parameters, such as the dimension ratio
of the panels, also have an effect on design performance.

CLT

Seismic Information

As with the timber frame, it may be worthwhile using specialised products for
each force direction. That is why an effective solution is the combined use of wall
anchors (HTT22E) and structural angle brackets (ABR255). HTT22E anchors
absorb the uplift forces and are fitted at each end of the panel. AE116 structural
brackets are placed at regular intervals along the panels and absorb the shear
forces.

Introduction

Other more versatile brackets, such as ABR100, can be used for their good
performance in both force directions.

Conclusion

It is important to ensure the continuous force path when designing for buildings
for earthquake resistance. Care must also be taken to ensure that all connection
points are resistant enough to prevent the structure from partially or fully
collapsing. With timber frame structures, connections can easily be made with
the standard products that are already used for wind resistance. Whether
standard tie straps or Steel Strong-Wall™, an end-to-end range of connectors is
available in the market to address this particular issue (dissipation or distribution).

HTT22 subjected to Cyclic Loading

HTT22 - CLT - CNA4.0x60
|

Données

Charge appliguée sur le connecteur, kN

Déplacement, mm

Steel StrongWall™ SSWT610/2673

Données —— Courbe enveloppe positive ——Courbe enveloppe négative

/J /
LI gV
125 -115 -10' 2 /". - '/' - '.(‘: 8 95 105 115 125
) l / //"/
I'Z
LAl

Charge appliqué en téte de mur, kN.

-62
Déplacement en téte de mur, mm.

Steel Strong-Wall™ panels subjected to cyclic loading
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Fire Resistance

Introduction

Timber is an Excellent Thermal Insulator

There is a preconception that timber as a construction material To help you build safer structures and choose the right connectors,
presents a greater fire risk than steel or concrete. However, this is not fasteners or anchors for your needs, Simpson Strong-Tie provides

the case. Timber is in fact an excellent thermal insulator with high heat information on the fire resistance of its products.

resistant properties. In the event of a fire and the extreme tempera-

tures generated, wood loses only 10-15% of its fire resistance. Charring Rate: a Predictable Structural Behaviour

The first thing to know when designing structures with fire conditions
in mind, is that the charring rate of timber is constant and depends on
the type of timber used. This is a significant advantage, as the
structural behaviour of timber under fire conditions

is entirely predictable.

Furthermore, while some materials may be less inclined to ignite when
exposed to fire, they will still react to it in ways that present risk to a
structure that are not associated with timber. For example, in response
to intense temperatures, steel softens and eventually melts, concrete
shatters.

The charring rates according to Eurocode 5 (EN1995-1-2) are:

Charring rate 8, [mm/min]
Glulam (p, > 290 kg/m?) 0,7
Softwood
Solid Timber (p, > 290 kg/m?) 0,8
Glulam or Solid Timber (p, > 290 kg/m?) 0,7
Hardwood
Glulam or Solid Timber (p, > 450 kg/m?) 0,55
LVL (p, > 480 kg/m?) 0,7
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Fire Resistance

| SIMPSON|

Reaction to Fire vs Resistance to Fire

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Reaction to fire

Reaction to fire indicates if a material is combustible and may therefore
fuel a fire. This classification is based only on the materials used. The
stated reactions according to EN13-501-1 have been determined via

. ) in Annex 3 of the Order of 21 November 2002. For example, all = o
standardised tests carried out by an approved body. There are 7
. v anapp v S250GD+7275 stesl products are classified A1 — this classification o 2
categories: . ) . . ©
covers all Simpson Strong-Tie connectors, mechanical or chemical g+
* A1 and A2: non-combustible (e.g. concrete, steel); anchors and fasteners. This classification is given in the ETA and/or o g
e B: low-combustible (e.g. mineral slabs for false ceilings, PVC); DoP for the various products. "5 CqC,
; : =}
e C: combustible (e.g. particleboard); ) ) o ) .
) ( g b } ) Please note that this parameter is not used to justify the fire resistance 'g o
¢ D: highly combustible (e.g. solid wood); of a structure ST
e E: highly flammable and flame-spreading (e.g. fibreboard with a ‘ E

density < 400 kg/m?®);
e F: not classified or not tested

Resistance to fire

Where reaction to fire refers to the ability of products to perform their
function in the event of a fire, fire resistance relates to the flammability
of materials. In the case of connectors and fasteners, the aim is to
guarantee the mechanical properties of the product in order to avoid
the collapse of the structure. The justification of the fire resistance of
timber structures is described in Eurocode 5 Part 2 (EN1995-1-2).

To prove the fire resistance of an assembly using product in its
intended use, it is necessary to have a technical certification (type ETE,
technical opinion, ...) or to carry out a specific study based on the
Eurocode 5 Part 1-2 (EN1995- 1-2) and Eurocode 3 in addition (for
steel elements).

The same material may be non-combustible but have poor fire
resistance and vice versa.

Indices are included which define the ability of these materials to emit
smoke (s1, s2 or s3) and debris (dO, d1 or d2).

Tests are not necessary for some materials as they are already defined

For example: concrete blocks are non-combustible, so their reaction to
fire will be excellent (classified A1) but their resistance to fire will be me-
diocre because of its friability at high temperature (a wall can collapse
because it is weakened by heat).

Qak, on the other hand is combustible and will have an average
reaction to fire (class D), but fairly good resistance to fire. A 35 mm oak
door will resist fire for 30 minutes.

Simpson Strong-Tie certifies 30-minute fire resistance for GSE, GSI,
GLE and GLI in 4 mm on timber, as well as concealed beam hangers
and connectors using ETE06/0270 and ETE-07/0245.

For information about justification of fasteners, please see
chapter 10.
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CLT Panel to Concrete
Slab Solutions

Ground floor CLT wall panel to concrete
connections have two important structural
roles to play.

Firstly, they need to transfer loads from the
structure above into the foundations of the
building.

They’re also required to resist both horizontal
shear loads and uplift arising from the rotation
of racking walls.

The following section describes connection
methods suitable for 90° and in-line CLT
junctions with direct contact with the
concrete, as well as a specific set of solutions
for use where an intermediate timber plate
has been added as a levelling aid.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

CLT Panel to Concrete Slab Solutions

Hold Downs with Angle Brackets

Product Options:

HTT see page 39
ABR255 see page 40
AG922 see page 41

ABR100 see page 42

Get the best performance from a CLT
racking wall, by combining hold downs
at each end of the CLT panel to take
care of uplift forces, with angle brackets
providing support against shear (sliding)
movement.

| SIMPSON |

Angle Brackets

Product Options:
ABR255 see page 46
AG922 see page 47

ABR100 see page 48

In situations where the CLT panel is
exposed, yet it is preferable to hide the
connections in the floor zone layers,
additional angle brackets can be used
in place of the hold downs to resist both
uplift and shear forces.

Tension Plates and Anchor Plates

Product Options:

NPB255 see page 50
NPB60400  see page 51
NPB100540 see page 51
NPB140540 see page 51

On the external face of structures where
the CLT panel is connected to the edge
of the foundation slab, this combination
sees the tension plate providing uplift
resistance, while the anchor plates
handle shear forces. A good solution

if it is not possible to conceal the
connectors on the inner face of the CLT
panel.

Anchor Plates

Product Options:
NPB255 see page 53

On the external face of structures where
the CLT panel is connected to the edge
of the foundation slab, here the tension
plates are replaced with more anchor
plates to accommodate uplift and

shear forces. A good solution if it is not
possible to conceal the connectors on
the inner face of the CLT panel.

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

CLT Panel to Concrete Slab with Interlayer Solutions

Hold Downs with Angle Brackets

Product Options:
HTT see page 55
ABR255S0O  see page 56

Get the best performance from a
CLT racking wall, by combining
hold downs at each end of the CLT
panel to take care of uplift forces,
with angle brackets designed to
span across timber plate supporting
against shear (sliding) movement.

| SIMPSON |

Angle Brackets

Product Options:
ABR255S0O  see page 58

In situations where the CLT panel is
exposed, yet it is preferable to hide
the connections in the floor zone
layers, additional angle brackets
designed to span across the timber
plate can be used in place of the
hold downs to resist both uplift and
shear forces.

Screws and Through-bolts

Product Options:
SWD see page 60
FM 753 evo see page 62

On the internal face of structures
where the wall to floor connection is
completely exposed, through-bolts to
fix the sole plate down to the concrete,
combined with structural screws
connecting the CLT panel to the sole
plate provide a completely hidden
connection.

Tension Plates and Anchor Plates

Product Options:

NPB255S0O see page 64
NPB100540 see page 65
NPB140540 see page 65

On the external face of structures
where the CLT panel is connected to
the edge of the foundation slab, this
combination sees the tension plate
providing uplift resistance, while the
anchor plates handle shear forces. A
good solution if it is not possible to
conceal the connectors on the inner
face of the CLT panel.

Anchor Plates

Product Options:
NPB255S0O see page 67

On the external face of structures
where the CLT panel is connected to
the edge of the foundation slab, here
the tension plates are replaced with
more anchor plates to accommodate
uplift and shear forces. A good
solution if it is not possible to conceal
the connectors on the inner face of
the CLT panel.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Hold Downs with Angle Brackets

Get the best performance from a CLT racking wall, by combining hold downs at each end of the CLT panel to take
care of uplift forces, with angle brackets providing support against shear (sliding) movement.

ltems Required

Hold Downs - Uplift Restraint Angle Bracket - Shear Restraint Timber Fasteners
HTT ABR255, AG922 or ABR100 CSA Connector Screw,
CNA Connector Nail

ABR255
CSA CNA
Concrete Fasteners
FM 753 evo Wedge Anchor or
AT-HP High Performance Resin +
LMAS Threaded Rod
AG922
or
ABR100
FM 753
HTT31 HTT22E HTT5 evo ALHESGUIRES

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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[SIMPSON
Hold Downs with Angle Brackets StrongTie

HTT — Heavy Duty Hold Down

Generally placed at each end of a CLT panel or at openings within them, the
singlepiece HTT is especially suited to providing very high resistance to uplift
forces. The seat is formed from a rolled edge for exceptional reinforcement at the
anchoring point, while the fastener pattern is designed to optimise the load taken
by each nail or screw used.

Advantages:

e \ery high uplift resistance

e Reduces the number of angle brackets required to fix the CLT panel to
concrete

e Variety of fixing and fastening options to suit the required balance of installation
time and load capacity
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ETA-07/0285

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B A ”,,p
Model No. ,@ .
A B C t Screws or Nails Bolts Anchors % ‘,
HTT5 403 62 64 2,8 26 04,7 - 10175 ’O]
HTT22E 558 60 63 3,0 31+3 05 3021 1018 @ o<
HTT31 790 60 90 3,0 41+4 05 6 021 1025 ”'@]
Characteristic Capacity and Slip Modulus — °, 0
CLT to Concrete — 1 Hold Down Ales
Characteristic Values Slip Modulus g ?
Fasteners TkN] (kN/mm] .
Model No. Flange A Flange B 2
CcLT Concrete L K, .,
26 CNA4.0x50 1FM 753 evo 247 22
HTT5 M12 or AT-HP + W)
26 CNA4.0x60 1 LMAS M12 31,0 2,6
29 CNA4.050 +5CSAS.0X50 | o oo | min (671:575/k,) 6,1
29 CNA4.0x60 + 5 CSA5.0x50 M16 min (73,2 ; 57,5/k ) 6,8 4 >
HTT22E or Ba - ~sC
34 CSA5.0x50 AT-HP + min (80,2 ; 57,5/k .., 8.3
1 LMAS M1
34 CSA5.0x80 S min (106,7 ; 57,5/K ) 8,4
41 CNA4.0x50 + 4 CSA5.0x50 min (85,7 ; 85,1/K ) -
WrT 41 CNA4.0x60 + 4 CSA5.0x50 AT-HP min (85,7 ; 85,1/K ) -
31 + - The performance of the anchor has to be checked by
45 GSA5.0x50 2 LMAS M24 min (85,7 ; 85,1/k ) 24,3 the designer considering concrete edge distance and
45 CSA5.0x80 min (85,7 ; 85,1/K ) 243 potentially cher base material parameters using
mo Anchor Designer software.

Fastening Pattern

* HTT22E: CSA5.0x50 or longer screws must be placed
in the 5 bottom holes (including 3 oblong holes).

*) ] F1
N o fiiioicniietaden
Flange A Flange B Flange A Flnge B
HTTS CLT Concrete HTT22E CLT Concrete
min.
20 mm
*)
o e e s e e e s e s e s e
CD.CD.CD.C).CD.CD.'.AAW" o
OTOMOTOFOTFUMOTOMOTOFOTON0 * HTT31: CSA5.0x50 or longer screws
- Flange A Flange B mbLll‘St bﬁ [l)laced at the bottom of the 4
CLT Concrete R URCES

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Hold Downs with Angle Brackets

ABR255 - Reinforced Angle Bracket

Developed specifically for CLT construction, this reinforced angle bracket delivers
high load capacities in all force directions and is capable of extremely high shear
loads when anchoring CLT panels to concrete.

Advantages:

¢ High load performance in all force directions, especially shear

e Versatile fixing and fastener pattern choices
e Enables the use of fewer connectors per CLT panel

C€

ETA-06/0106

| SIMPSON|

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. Screws or Bolts/ Screws or
A & ¢ L Nails Anchors Nails A
ABR255 120 | 100 | 255 | 3,0 52 05 2014 4105 4014

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket

Fasteners Characteristic Values [kN] |  Slip Modulus [kN/mm]
Model No. Flange A Flange B Fastening Shear Shear
CLT Concrete Pattern R, =R, Keoron = Keerak
17 CNA4.0x50 | 2 FM 753 evo 249 45
M12

17 CNA4.0x60 Pattern 1 26,5 4,8

ABR2555 oA or
. 26, )
17 5.0x50 AT-HP 4 2 6,5 48
35 CSA5.0x50 LMAS M12 Pattern 2 min (58,0 ; 57,6/K ) 10,5

The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material

parameters using An

chor Designer software.

° ° ° ° ° ° ° ° ° ° ° °
o l° o o ° o o o LIPS B e I
o o o o o °
o |e ° ° ° ° ° ° ° ° °
[@N=1 ooo ° ° ooo oOo ° ° ooo
TQ lo ° o ° o ° ° ° ° °
[ o o ° o o ° ° o o o ° o
> |o o ) o o o o o o o
o o ° o o ° ° ° o o ° °
<
o=l° o o o o o o ° F3
A o o ° o o ° o o o o ° o
S Do o ° ° ° °
23 o.o o o o.o o.o o o o.o
FRCAG o ° o 3 3 o o o o
o o o ° o o ° o o o o o o
o W o o ° o o o ° o o °
ooo o o ooo ooo o o ooo
Pattern 1 Pattern 2

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Hold Downs with Angle Brackets

AG922 - Reinforced Angle Bracket

Providing good load capacity and stiffness. When used in conjunction with SSH
connector screws, the AG922 can deliver equally high tensile and shear loads.

Advantages:

e High capacity and rigidity

e \ersatile fastener and fastener pattern choices
e Flexible choice for CLT to CLT connections
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ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
A B C t Screws or Nails | Bolts/Anchors | Screws or Nails Bolts
AG922 121 | 79 | 150 | 2,5 26 05 2013 18 05 2013

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket

A
Fasteners Characteristic Values [kN] Slip Modulus [kN/mm]
Model No. Flange A Flange B Shear Shear
CLT Concrete R, =Ry, L L
16 CNA4.0x50 | 2FM 753 evo 24 1 32
AG922 M12 or AT-HP +
16 CSA5.0x40 2 LMAS M12 24,1 3,2

Fastening Pattern

110
v abuel4

910940U0D
g obue|4
o

Red dots indicate holes filled with fasteners.

M
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Hold Downs with Angle Brackets

ABR100 - Double Reinforced Angle Bracket

The rolled edge design of the ABR100 gives it impressive strength and stiffness
considering its comparatively smaller form. The adapted fastener pattern recom-
mended here is ideally suited to the grain direction of a CLT panel's outer layer.

Advantages:
e High stiffness from a smaller form factor

e Optimised for high capacity in shear and uplift
e Fastener patterns adapted to CLT grain direction

G

ETA-06/0106

| SIMPSON|

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. Screws Bolts/ Screws
A B ¢ E or Nails Anchors Obround or Nails Bolts
ABR100 103 | 103 | 90 | 2,0 10 05 1012 1012x32 14 05 1012
Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket
Fasteners Characteristic Values [kN] Slip Modulus [KN/mm]
Model No. Flange A Flange B Shear Shear
Concrete CLT R, =R, Keor ok = Keoran
1FM753evo | 5CNA4.0x50 41 1,5
ABR100 M10 or AT-HP
+1LMASM10 | 5 CSA5.0x40 41 15

The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.

Fastening Pattern

110
g obuelq

9}940U0D
v ebuel4

/F'
4{3 2
HELPFUL TIP

Red dots indicate holes filled with fasteners.

Did you know that ABR100 may be
used with upto 25 mm of interlayer
under the CLT wall panel, with specified
nail pattern?
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Comparison Between Hold Downs and Angle Brackets

Method of Selection Stabilizing Connectors for CLT Shear Walls

Selection of stabilizing connectors for CLT shear walls should be prepare taking into account the vertical working of

()
all connectors fixing the wall. Assuming separate work of hold downs only for vertical forces and angle brackets only °
for horizontal forces may result in excessive effort of the angle brackets. g
The procedure for verifying the stabilizing connectors of the CLT shear wall is presented below in the form of a g
diagram. For better readability of the procedure, in the assumptions shown below, the pivot point was taken as =
the leeward edge of the shear wall. Due to the change of position the wall pivot point, resulting from a appropriate ‘;“
pressure zone to the member below, it may be reasonable to reduce the arm of forces for stabilizing connectors. H
o
Given Horizontal force in connectors
F > Fra - Kuni
Hd Fya; = -t Cwiti
84 =1 Kuni
g v
E Verification of shear load-capacity — -
of connections (sliding) If condition is not achieve
Xi Fiai | | change the boundary conditions,
Rigi= Ry, m =1 use larger connectors
Rvgi= Ry, ot or increase their quantity
Ku,H,i =2/3- Kser,H,i
Ko, =2/3 * Keery,i Destabilization moment
qa-b® |
Mgstq = Fya-h+ 2
v
Maximum vertical force for 1st connection where:
2
2 Fyaa F., design lateral shear wall load
Frai= |Rvas®|1-| 5 :
H,d,1 g, design dead loads on the shear
7 wall
Vertical displacement of 1st connection q, desgin uplift loads
y, = M < h  shear wall height
K
S w b shear wall width
Vertical displacement of 2nd and next connections X, position of the ith stabilizing
X connection (distance from the
Yi=Y1- x_1 pivot point to connector)
v Ry, design horizontal load-capacity of
Vertical forces in 2nd and next connection ith connection
Fyai=Kyvi i R, design vertical load-capacity of ith
v connection
Verification of load-capacity of connections K., horizontal slip modulus in ULS of
Fya: 2 Fyai 2 ith connection
S+ () <1 . . . .
Ryai Ry ai K,y Vertical slip modulus in ULS of ith
¥ connection

| Is the condition achieve? |

YES NOT
see next step reduce the F 4 value
v

Stabilization moment from connections
n

Mstpanp = Z(Xi “Fyai)

i=1

v
Stabilization moment of wall
2
Ya
Msepa = + Msta,a,1p
v If condition is not achieve
Verification of wall equilibrium (rotate) change the boundary conditions,
Mgsta <1 use larger connectors
Mgpa — or increase their quantity
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Comparison Between Hold Downs and Angle Brackets
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Examples

To better illustrate the issue, two calculation examples are presented below. In the first one, only angle brackets were used
to stabilize the wall. In the second a set of angle brackets and hold downs are working together. Calculations were made for

the following boundary conditions.
Boundary conditions:

F..o=50kN g,=10kN/m d,=2kN/m h = 3000 mm

b = 2500 mm

Example A: angle brackets only

Example of verification calculation of the stabilizing connectors
for a CLT shear wall with using only angle brackets.
The 9 ABR255 are spread all over the length of the wall.

Verification of shear load-capacity of connections (sliding)
Fyaizo _ 556 kN

Ryagi:0 183 kN

=030<1

Verification of wall equilibrium (rotate)
Mysta  156,3 kNm
Mgpq 1598 kNm

=098<1

The wall retains its stability. \/

Totally:
9 x (ABR255 + 17 CNAX60 + 2 FM 753 evo M12)

Example B: Hold downs + angle brackets

Example of verification calculation of the stabilizing connectors for
a CLT shear wall with using hold downs and angle brackets.
2 HTT31 + 3 ABR255 spread over the length of the wall.

Verification of shear load-capacity of connections (sliding)
Fygrea 16,7 kN
Ryagaz-a 183kN ™~

Verification of wall equilibrium (rotate)
Mgseq  156,3 kNm
Mgpa  173,1kNm

=090<1

The wall retains its stability. \/

Totally:
2 X (HTT31 + 42 CSA5,0x50 + 1 LMAS M24 + AT-HP)
3 x (ABR255 + 17 CNAX60 + 2 FM 753 evo M12)

Properties of ABR255 angle brackets

ABR255 connectors with 17 pcs. of CNA4.0x60 nails
were used as angle brackets.

Load-capacity:

RH‘d,ABRZSS =183 kN
R\/,d,AEiRZSS =16,9 kN
Slip modulus
Ku‘H‘ABF%ZﬁS =2/3- KsenH,ABRZSS
=2/3 - 4,8 KN/mm
= 3,2 kN/mm ABR255
Ku‘\/,ABRZSS =2/3- Ksen\/,ABRQSS
=2/3 4,5 kN/mm
= 3,0 KN/mm

Properties of HTT31 hold downs

HTT31 connectors with 42 pcs. of CSA5.0x50 screws
were used as hold down.

Load-capacity:

Riairrs = 654 kN

Slip modulus:

Ku,v,Hﬁsw =2/3- KsenV,H‘le
=2/3- 4,5 kN/mm
= 3,0 kKN/mm

HTT31

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Angle Brackets

In situations where the CLT panel is exposed, yet it is preferable to hide the connections in the floor
zone layers, additional angle brackets can be used in place of the hold downs to resist both uplift

and shear forces.

ltems Required

Angle Bracket - Uplift and Shear Restraint
ABR255, AG922 or ABR100

ABR255

AG922

ABR100

StrongTie
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Timber Fasteners
CSA Connector Screw,
CNA Connector Nail

CSA CNA

Concrete Fasteners
FM 753 evo Wedge Anchor or
AT-HP High Performance Resin +
LMAS Threaded Rod

or

FM 753

& AT-HP + LMAS
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Angle Brackets

ABR255 - Reinforced Angle Bracket

Developed specifically for CLT construction, this reinforced angle bracket delivers
high load capacities in all force directions and is capable of extremely high shear
loads when anchoring CLT panels to concrete.

Advantages:
¢ High load performance in all force directions, especially shear

e Versatile fixing and fastener pattern choices
e Enables the use of fewer connectors per CLT panel

C€

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. Screws or Bolts/ Screws or
A & ¢ L Nails Anchors Nails A
ABR255 120 | 100 | 255 | 3,0 52 05 2014 4105 4014

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket

Fasteners Characteristic Values [kN] Slip Modulus [kN/mm]
Model No. Flange A Flange B | Fastening Tensile Shear Tensile Shear
CLT Concrete Pattern Ry R, =R, Koo |Kseron = Keerax e
min
17 CNA4.0x50 (23.4:22/k ) 24,9 3,8 4,5
2FM 753 —
evo M12 min
17 CNA4.0x60 Pattern 1 27322k ) 26,5 45 4.8
ABR2555 or
min
17 CSA5.0x50 | AT-HP + 2 27,3;22/k,,) 26,5 45 48
LMAS M12 i
35 CSAb.0x50 Pattern 2 22/K ., (58,0; 57,6/ ) 13,2 10,5
The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.
Angle brackets take uplift and shear loads at the same time. It means that interaction F 2 Fyjsa 2
between both load direction should be considered using this equation: (1—d) (L) <1
Ry Ry/3.4
Fastening Pattern
F
L] L] o o L] L] ° o o L] ° o
_I_IOOOOOOOOOOOOO ......Q......
Og.ooo.-.c.ooo. ..oo...o.ooo.
T Q o o o o o ° ° ° ° °
o o o ) o o ° ) o o o ) o
> |o ) o ) o o o ) ) )
o o o o o o o -] o o o -]
4?
9 ;)_"' ° o ° o o o o ° ° ° ° o ° o o o o ° o ° €
83°o.o o ” o o.ou u°.° o % o o.o°
(1%0000 ooo °°°° °°°° °°° °°°°
@ oooo°0°0°000° °(!()0°0°0°<!OO°
Pattern 1 Pattern 2

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Angle Brackets

AG922 - Reinforced Angle Bracket

Providing good load capacity and stiffness. When used in conjunction with SSH
connector screws, the AG922 can deliver equally high tensile and shear loads.

Advantages:

e High capacity and rigidity
e \ersatile fastener and fastener pattern choices

e Flexible choice for CLT to CLT connections

C€

ETA-06/0106
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Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
A B C t Screws or Nails | Bolts/Anchors | Screws or Nails Bolts
AG922 121 | 79 | 150 | 2,5 26 05 2013 18 05 2013

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket

A
Fasteners Characteristic Values [kN] Slip Modulus [kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT Concrete RLk Rz,k = Rgvk ksem,k kser,z,k = kser,3,k
16 CNA4.0x50 2 FM 753 evo 15,3 24,1 5,6 6,5
AG922 M12 or AT-HP +
16 CSA5.0x40 2 LMAS M12 15,3 241 5,6 6,5

The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.

Angle brackets take uplift and shear loads at the same time. It means that interaction

between both load direction should be considered using this equation:

Fastening Pattern

110
v abue|q

8}010U0D

g abue|4

® O e o o o

®e_ o0 @ O e o_o

O O

® O e o o o

® O ¢ O & o o

Al

o O Ho o O
® ®
O 0 0O O 0 o o

O O O O o o

Red dots indicate holes filled with fasteners.
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Angle Brackets

ABR100 - Double Reinforced Angle Bracket

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

The rolled edge design of the ABR100 gives it impressive strength and stiffness
considering its comparatively smaller form. The adapted fastener pattern recom-

mended here is ideally suited to the grain direction of a CLT panel's outer layer.

Advantages:

e High stiffness from a smaller form factor
e Optimised for high capacity in shear and uplift
e Fastener patterns adapted to CLT grain direction

C€

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. Screws Bolts/ Screws
A B ¢ E or Nails Anchors Obround or Nails Bolts
ABR100 103 | 103 | 90 | 2,0 10 05 1012 1012x32 14 05 1012

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket

Fasteners Characteristic Values [kN] Slip Modulus [KN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT Concrete R, R, =Ry ser ik Koanax = Kuarax
1FM754 evo M10 | 5 CNA4.0x50 8,3 41 9,2 15
ABR100 or AT-HP + 1 LMAS
M10 5 CSA5.0x40 8,3 41 9,2 1,5

The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.

between both load direction should be considered using this equation:

Angle brackets take uplift and shear loads at the same time. It means that interaction (

Fastening Pattern

110
g abue|4

81810U0D
v ebuel4

Red dots indicate holes filled with fasteners.

A,
Riq

Note:

Please make sure proper
angle bracket orientation:
Flange B — CLT,
Flange A — Concrete.

) +(

2
F2/3,d) <1
Ryza)

~~- HELPFUL TIP

| SIMPSON|

= Did you know that ABR100 may be
used with upto 25 mm of interlayer
under the CLT wall panel, with specified
nail pattern?
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Tension Plates and Anchor Plates

On the external face of structures where the CLT panel is connected to the edge of the foundation slab, this
combination sees the tension plate providing uplift resistance, while the anchor plates handle shear forces. A good
solution if it is not possible to conceal the connectors on the inner face of the CLT panel.
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ltems Required

Timber Fasteners

Anchor Plate - Shear Restraint CSA Connector Screw

NPB CNA Connector Nail
CSA CNA
NPB255
Tension Plate - Uplift Restraint Concrete Fasteners
NPB FM 753 evo Wedge Anchor or

AT-HP High Performance Resin +
LMAS Threaded Rod

or

FM 753

AT-HP + LMAS
NPB60400 NPB100540 NPB140540 ONO
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Tension Plates and Anchor Plates

NPB - Anchor Plate

A 3 mm thick plate with a fastener pattern designed to accommodate timber and
concrete fixings, the NPB255 is an excellent method for connecting CLT walls to
concrete that meet along the same plane, as it can provide high load capacities in
terms of shear and uplift forces.

Advantages:
¢ High shear and uplift capacity

e Fast and simple connection between CLT and concrete along the same plane

C€

ETA-06/0106

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

S o o o

S ° o o

| SIMPSON|

© ° o o

Dimensions
Dimensions [mm] Qty Holes
Model No.
A B t Screws or Nails Bolts/Anchors / d
NPB255 214 255 3,0 9305 6014 | b
“Moopo o
Characteristic Capacity and Slip Modulus — T ¢ 000
CLT to Concrete — 1 Anchor Plate Al . .
0oo0(o o
Fasteners Characteristic Values [kN] Slip Modulus [kN/mm] 660000
Model No. Shear Shear o 2%
Upper Part Bottom Part R, =R;, Koonzn = Koanan
13 CNA4.0x50 |2 FM 753 evo M12 min (21 .1/KW ;19,4 2,5 >
or ; .
NPB255 13 CNA4.0x60 AT-HP + 2 LMAS min 21,1/k . ,; 20,8) 2,7
13 CSA5.0x50 M12 min (21,1/k_;22,8) 44
The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.
Fastening Pattern
-
FZ
o] o] o] o] o] o]
L] L] [ ] [ ] [ ] [ ] [ ]
o o [ ] O [ ] o [ ] o [ ] o [ ] O [ ] o
E| o o o o o o
o] o] o] o] o]
o] o] o] o] o] o]
o] o] o] o] o]
— o o o o o 0 — ¢——
= -1
o |o o o o
o (o] o] o] o] ] ]
=1
g ° o] O o] o] ° o] o] O o] °
o |© o o o o
o] o] o] o] o] o]
] o] ] 0] 0] vy
@, 0, . HELPFUL TIP
= Do you know that the NPB has an

Red dots indicate holes filled with fasteners.

installation marking line to ensure the
minimum distance between the edge of
the concrete and the anchor is achieved?
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[SIMPSON
Tension Plates and Anchor Plates StrongTie

NPB - Tension Plate

A 3 mm thick plate with a fastener pattern designed to accommodate timber and
concrete fixings, the NPB is an excellent method for connecting CLT walls to con-
crete that meet along the same plane, including across intermediate timber layers.
This variant of the NPB is able to resist very high uplift forces.

Advantages:
e Very high uplift capacity
e Fast and simple connection between CLT and concrete along the same plane

e Variety of fixing and fastening options to suit the required balance of installation
time and load capacity
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Dimensions
Dimensions [mm] Qty Holes ¢ ™ A
Model No. > Ny
A B t Screws or Nails Bolts/Anchors A
[\Y
NPB60400 60 400 2,0 49 05 1013 SN
NPB100540 100 540 3,0 54 (05 2014 +2017 v N
Q
NPB140540 140 540 30 7205 4017 o
Q ’ ©
Characteristic Capacity and Slip Modulus — Lo
CLT to Concrete — 1 Tension Plate o °
Q
Fasteners Characteristic Values [kN] Slip Modulus [kN/mm] C s
\}
Model No. Tensile Tensile o
Upper Part Bottom Part R, Ko s O
. ” \Y
Q
20 CNA4.0X50 | 1 FM 753 evo min (44,0 ; 20,6/k ) 36 s | B
M12 . , s
NPB60400 20 CNA4.0x60 o AT-HP + min (48,0 ; 20,6/k ) 36 o s
20CSA5.0x50 | 1LMASM12 min (52,6 ; 20,6/k ) 5,6 o ©
26 CNA4.0X50 | 9 FM 753 evo min (57,2 ; 58,8/k. ., 81 SN °
M12 . , o
NPB100540 26 CNA4.0x60 of AT-HP + min (62,4 ; 58,8/ ) 8,6 i °
26 CSA5.0x50 | 2LMASM12 min (68,3 ; 58,8/k ) 14,8 Q
\]
36 CNA4.0x50 2 FM 753 evo min (81,4 ; 82,4/k ) 1,5 o ° [
M16 ) ] Q
NPB140540 36 CNA4.0x60 of AT.HP + min (88,8 ; 82,4/k ) 12,2 9
36 CSA5.0x50 | 2LMASM16 min (97,3 ; 82,4/k ) 13,6

The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.

Fastening Pattern

go T L L . o
°25°60°0°020°%0%0%0°0
NPB60400 3 |- S ® =0 o oo el
('_'D'_ o o o o o . . . .
i F
1
g)o ® °o.°, e e
S e cecacs oo o @
NPB100540% S0 oo o .. . O g
ol ® -, Ce o -
Q| 2°5°%¢ 5%0°%0¢ .
S 16%6 %6 %6 % R )
NPB140540 o 0o %0 %o e et e e [
g 00 ols cteteteto b
- @ < oC- clelc o -

Red dots inticate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Anchor Plates

On the external face of structures where the CLT panel is connected to the edge of the foundation
slab, here the tension plates are replaced with more anchor plates to accommodate uplift and
shear forces. A good solution if it is not possible to conceal the connectors on the inner face of the
CLT panel.
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ltems Required

Timber Fasteners

Anchor Plate - Uplift and Shear Restraint CSA Connector Screw.
NPB CNA Connector Nail
CSA CNA

Concrete Fasteners
FM 753 evo Wedge Anchor or
AT-HP High Performance Resin +
LMAS Threaded Rod

or

NPB255

FM 753

&% AT-HP + LMAS

52
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Anchor Plates

NPB - Anchor Plate

A 3 mm thick plate with a fastener pattern designed to accommodate timber and
concrete fixings, the NPB255 is an excellent method for connecting CLT walls to

concrete that meet along the same plane, as it can provide high load capacities in
terms of shear and uplift forces.

Advantages:

¢ High shear and uplift capacity
e Fast and simple connection between CLT and concrete along the same plane

C€

ETA-06/0106

| SIMPSON|

Dimensions /%t
Dimensions [mm] Qty Holes B 00
Model No. 00 0 0
A B t Screws or Nails Bolts/Anchors / . Z Z Z?Z Z
NPB255 214 255 30 9305 6014 | T eees . T
/ (2 @ 0 0 0 0 0 0 Z
Characteristic Capacity and Slip Modulus — T o000 . oo
CLT to Concrete — 1 Anchor Plate L,ovee 0
A
Fasteners Characteristic Values [kN] Slip Modulus [KN/mm] Z Z % 000
Model No. Tensile Shear Tensile Shear 0 s
Upper Part Bottom Part R1.k Rz,k = R3,k ser,1.k kser,z.k = kser.a.k
min min
13 CNALOSO | 5 em 783 ev0 | (37,11, 286) | @117k, 194 *0 25
M12 ) )
min min
NPB255 13 CNA4.0x60 or . . 43 2,7
AT-HP + (B71/K .y 31,2) | (211/K_,; 20,8)
2 LMAS M12 min min
13 CSA5.050 B71k 340 |@11k 1228 44
The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.
Anchor plates take uplift and shear loads at the same time. It means that interaction F 2 E 2
between both load direction should be considered using this equation: (1—d) + (ﬂ) <1
Rig Ry/3.a
Fastening Pattern TF
1
o e} e} e} o e} < —_—>
) ° ° ° ) ° ° F2 F
° ° ° ° ° ° 3
Qo O e} e} o O e}
g o o o o o o
o o o o o
o e} e} e} o e}
le) o o o o
— o e} e} e} o 0 — <
2= s
o e} e} e}
Q o o o o o o
3|0 O o O o
o o o o o o o
® o o o o (¢} N
o o o o o o - - HELPFUL TIP
o . e} e} o . e} - [~
© © © © © © = Do you know that the NPB has an
installation marking line to ensure the

minimum distance between the edge of
the concrete and the anchor is achieved?
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Hold Downs with Angle Brackets

Get the best performance from a CLT racking wall, by combining hold downs at each end of the
CLT panel to take care of uplift forces, with angle brackets designed to span across timber plate
supporting against shear (sliding) movement.

ltems Required

Hold Downs - Uplift Restraint Angle Bracket - Shear Restraint Timber Fasteners
HTT ABR255S0 CSA Connector Screw,
CNA Connector Nail
CSA CNA

Concrete Fasteners
FM 753 evo Wedge Anchor or
AT-HP High Performance Resin +
LMAS Threaded Rod

ABR255S0O

or

FM 753

HTT31 HTT22E evo AT-HP + LMAS

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Hold Downs with Angle Brackets

HTT — Heavy Duty Hold Down

Generally placed at each end of a CLT panel or at openings within them, the
singlepiece HTT is especially suited to providing very high resistance to uplift
forces. The seat is formed from a rolled edge for exceptional reinforcement at the
anchoring point, while the fastener pattern is designed to optimise the load taken
by each nail or screw used.

Advantages:

e \ery high uplift resistance

e Reduces the number of angle brackets required to fix the CLT panel to
concrete

e Variety of fixing and fastening options to suit the required balance of installation
time and load capacity

G

ETA-07/0285

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
A B C t Screws or Nails Bolts Anchors
HTT22E 558 60 63 3,0 31+3 05 3021 1018
HTT31 790 60 90 3,0 41+4 05 6 021 1025
Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Hold Down
Characteristic Values Slip Modulus
Fasteners TkN] (kN/mm]
Model No. Flange A Flange B
CLT Concrete Rix L
29 CNA4.0x50 + 3 CSA5.0x50 1 M 753 evo min (67,1 ; 57,5/k ) 6,1
29 CNA4.0x60 + 3 CSA5.0x50 M16 min (73,2 ; 57,5/k ) 6,8
HTT22E or
34 CSA5.0x50 AT-HP + min (80,2 ; 57,5/k ) 83
1LMAS M16
34 CSA5.0x80 min (106,7 ; 57,5/K ) 8,4
41 CNA4.0x50 + 4 CSA5.0x50 min (85,7 ; 85,17k ) =
41 CNA4.0x60 + 4 CSA5.0x50 AT-HP min (85,7 ; 85,17k ) =
HTT31 + -
45 CSA5.0x50 2LMASM24 | min (857 ;851/k ) 24,3
45 CSA5.0x80 min (85,7 ; 85,17k ) 24,3
Fastening Pattern
*) P “F HTT22E: CSA5.0x50 or longer screws
e e®e~0%0~00c o must be placed in the 5 bottom holes
. o . R IE T
[. '(.D' o O . KO vete®dt ' © M_g (including 3 oblong holes).
Flange A Flange B
HTT22E CLT Concrete
*) * HTT31: CSA5.0x50 or longer
e e e o e o e e e e e e e screws must be placed at the
,(D. : ,(D. : ,(D. : ,(D. : .(). : .(D. : . : gi T o bottom of the 4 obling holes.
Flange A Flange B
A REH CLT Concrete

Red dots indicate holes filled with fasteners.

| SIMPSON|
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The performance of the anchor has to be checked by
the designer considering concrete edge distance and
potentially other base material parameters using
Anchor Designer software.

min.
20 mm
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Hold Downs with Angle Brackets

ABR255S0 -
Extended Reinforced Angle Bracket

Developed specifically for connecting CLT wall panels to concrete via an 80 mm
thick intermediate timber layer, this reinforced angle bracket delivers high load
capacities in all force directions and is capable of extremely high shear loads. The
face of the ABR255S0 is marked with a guide to ensure fasteners are always
installed with a minimum edge distance maintained.

Advantages:
e High load performance in all force directions

e \ersatile fixing and fastener pattern choices
e Enables the use of fewer connectors per CLT panel

C€

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
A B C t Screws or Nails | Bolts/Anchors | Screws or Nails Bolts
ABR255S0 | 197 | 100 | 255 | 3,0 56 05 2014 41 05 4014

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket

Fasteners Characteristic Values [KN] Slip Modulus [kN/mm]
Model No. Flange A Flange B Shear Shear
CLT Concrete R, =Ry, Keorzn = Keorai
30 CNA4.0x50 2 FM 753 evo 26,1 53
ABR255S0 M12 or AT-HP +
30 CSA5.0x50 2 LMAS M12 35,3 58

S o o = o

s o o o

© o 8 o o

° s o o

| SIMPSON|
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The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.

Fastening Pattern

o ° o ° o ° o ° o ° o ° o /F'
o o o o o o
3
® . o 5°%0%0°%¢ o o * -
o 5 ] 5 o 5 ] 5 o 5 o 5 o F2
-
o [ ] [ ] [ ) [ ] [ ] [ ] [ )
9 (g [ ) [ ] [ ] [ ] [ ] [ ] e .mum
= = axi I
> m
gom
te
@ L@ " pla
o o] o o) N SN ,
om |° o 2 olfMle  offffle & o . . HELPFUL TIP
g % ° o . (e} o ° (e} o . (e} ° : :
Q Q ’ ~
o) o ] ] o o
gw |, ° 0% %6 °%°0 0% = Interlayer stick up to 80 mm can be
° ° ° ° ° ° used with ABR255S0. Do not exceed

this limit, as minimum edge distance
between fasteners and edge of CLT will

Red dots indicate holes filled with fasteners. not otherwise not be sufficient.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Angle Brackets

In situations where the CLT panel is exposed, yet it is preferable to hide the connections in the floor
zone layers, additional angle brackets designed to span across the timber plate can be used in
place of the hold downs to resist both uplift and shear forces.

ltems Required

Angle Bracket - Uplift and Shear Restraint
ABR255S0

ABR255S0

StrongTie
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Timber Fasteners
CSA Connector Screw,
CNA Connector Nail

CSA CNA

Concrete Fasteners
FM 753 evo Wedge Anchor or
AT-HP High Performance Resin +
LMAS Threaded Rod

or

FM 753

& AT-HP + LMAS
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Angle B

rackets

ABR255S0 -
Extended Reinforced Angle Bracket

Developed specifically for connecting CLT wall panels to concrete via an 80 mm
thick intermediate timber layer, this reinforced angle bracket delivers high load
capacities in all force directions and is capable of extremely high shear loads. The
face of the ABR255S0 is marked with a guide to ensure fasteners are always
installed with a minimum edge distance maintained.

Advantages:

e High load performance in all force directions
e \ersatile fixing and fastener pattern choices
e Enables the use of fewer connectors per CLT panel

C€

ETA-06/0106
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Dimensions
R <t
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. o o
A B C t Screws or Nails | Bolts/Anchors | Screws or Nails Bolts 0 é o0
ABR255S0 | 197 | 100 | 255 | 3,0 56 05 2014 4105 4014 Y e b o ﬁ
6 0()ooooo

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Angle Bracket

Fasteners Characteristic Values [KN] Slip Modulus [kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLr Concrete 1k Rz,k = Rs,k ksem,k kser,z,k = kser,s,k
30CNA4.0X50 | 2FM753evo | 229/ 26,1 38 5,3
ABR255S0 M12 or AT-HP +
30CSA5.0650 | 2 LMAS M12 22,9k, 35,3 39 58

The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.

Angle brackets take uplift and shear loads at the same time. It means that interaction
between both load direction should be considered using this equation:

Fastenin
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81040U0D
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o o o o o o o
o __o o o o __o
o O e e o (O o
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Red dots indicate holes filled with fasteners.

(id
Rig

2 2
F.
V(o) o
Ry/3a

HELPFUL TIP

Interlayer stick up to 80 mm can be
used with ABR255S0. Do not exceed
this limit, as minimum edge distance
between fasteners and edge of CLT will
not otherwise not be sufficient.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Screws and Through-bolts

On the internal face of structures where the wall to floor connection is completely exposed,
through-bolts to fix the sole plate down to the concrete, combined with structural screws
connecting the CLT panel to the sole plate provide a completely hidden connection.

25°<a<45°
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ltems Required

Double Threaded Screw Wedge Anchor with Large Washer
SWD FM 753 evo

FM 753
evo

SWD
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Screws and Through-bolts

SWD - Double Threaded Screws

SWD is a double threaded structural screw designed to connect CLT and mass
timber wood members. The screws are suitable for inclined installations and the
chisel point makes it easy to install.

Advantages:

e Double threaded, pulls the two wood members together
e Small cylinder head for allowing hidden assemblies

e No pre-drilling required

e SWD double threaded screws provide a high strength hidden connection
between the CLT panel and the timber plate
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SWD - Range Overview

Product Dimensions [mm]

Reference d I Ly I, d, d

SWD6.5x2 6,5 65-220 40-95 33,5-88,5 8 40

SWD8.0x¢ 8,0 90-330 40-95 31,5-86,5 10 54

SWD - Fastener Dimensions & Characteristic Capacities — a = 25°, CLT, Bottom Plate (C24)
Bottom Plate thickness, t, [mm]

Product - 70 75 80 90 100 120 140

Reference [mm] £ PP g [ PulRund g [PuclPon] g [PulPs] & [PulRusl & [PulRond g [ PulPos
- [kN] - [kN] = [kN] - [kN] - [kN] - [kN] - [kN]

SWD6.5x160 80 | 90 |342|246| 90 |342|246| 90 [342|246] 90 |342|246| 90 |342|246| 90 |342|246| 90 342|246
SWD6.5x190 9 | - | - | -] - | - | - |105|396[266| 95105 |3,96|2,66| 90-105 |3,96 | 2,66 | 90-105 |3,96|2,66| 90-105 |3,96 |2,66
SWD6.5x220 ws | - ] - < | - | 1154120 | 446|285 | 95-120 | 4,46 |2,85 | 95-120 |4,46 | 2,85
SWD8.0x220 R0 [ IR I I ) e - - | - |115120| 56 |393]110-120 | 5,6 |3,93| 110-120 | 5,6 |3,93
SWD8.0x245 115 - - - - - - - - - - - - - - - | 120-130 | 6,09 | 4,11 | 110-130 {6,09 | 4,11
SWD8.0x275 130 = = = = = = = = = = = = = = - | 145-160 | 6,09 | 4,11 | 125-160 | 6,09 | 4,11
SWD8.0x300 wo | - | - - - - - - - - - - | - [150-155| 716|453
SWD8.0x330 LT IR IR I I - - | - - - - - - | - [175-185| 716|453

The structural guide .
GSCREW4560 can be used The screw should be installed so that the smooth

to ensure the correct angle middle part ends up between the two wood members.
during installation

@ HELPFUL TIP
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Screws and Through-bolts
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SWD - Fastener Dimensions & Characteristic Capacities — a = 35°, CLT, Bottom Plate (C24) pt
=
Bottom Plate thickness, ty [mm] <=“
Product 80 90 100 120 140 =
bp,min
[
Reference [mm £ R1,k Rm,k £ R1,k ‘ RZ/a,k £ RI,k ‘ Rya,k £ R1,k ‘ RZ/S,k £ R1,k ‘ RZ/S,k d
- [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x190 120 90 3,58 | 2,66 85-90 3,58 | 2,66 85-90 3,58 | 2,66 85-90 3,58 | 2,66 85-90 3,58 | 2,66
SWD6.5x220 135 - - - 100-105 | 3,96 | 2,85 | 90-105 | 396 | 285 | 85-105 | 396 | 2,85 | 85-105 | 3,96 | 2,85
SWD8.0x220 140 - - - 105 514 | 3,93 105 514 | 3,93 105 514 | 3,93 105 514 | 3,93
SWD8.0x245 150 - - - - - - 115 552 | 41 105-115 | 552 | 411 105-115 | 552 | 4,11
SWD8.0x275 170 - - - - - - 140 5,52 411 120-140 5,52 41 105-140 5,62 411
SWD8.0x300 185 = = = = = = = = = 140 6,34 4,53 120-140 6,34 4,53
SWD8.0x330 200 - - - - - - - - - 165 6,34 | 453 | 145-165 | 6,34 | 453
SWD - Fastener Dimensions & Characteristic Capacities — a = 45°, CLT, Bottom Plate (C24)
Bottom Plate thickness, t, [mm]
Product 75 80 90 100 120 140
bp,min
AL [mim g Rm ‘ R2/3,k g Rl,k ‘ R2/3.k g R1,k ‘ R2/3,k g R1,k ‘ R2/3.k g R1.k ‘ R2/3‘k g R1,k ‘ R2/3,k
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x220 165 90 |356|285| 85-90 |356|285| 85-90 |356|285| 85-90 |3,56|2,85| 85-90 |3,56|285| 85-90 | 3,56 | 2,85
SWD8.0x245 185 - - - - - - 100 5,03 | 4,11 100 5,03 | 411 100 5,03 | 411 100 5,03 | 4,11
SWD8.0x275 205 - - - - - - 115-120 | 5,03 | 4,11 | 105-120 | 5,03 | 4,11 | 100-120 | 5,03 | 4,11 | 100-120 | 5,03 | 4,11
SWD8.0x300 225 = = = = = = = = = = = = 105-120 | 5,68 | 4,53 | 100-120 | 5,68 | 4,53
SWD8.0x330 245 - - - - - - - - - - - - 125-140 | 5,68 | 4,53 | 105-140 | 5,68 | 4,53
SWD — Minimum Spacings and Edge
Screws take uplift and shear loads at the same time. and End Distances
It means that interaction between both load direction .
should be considered using this equation: Spacing or 06,5 #8.0
distance [mm] ’ ’
o 2 . 2 *
ForF, and F,.: B 5 Ry 4 sin(c) a, 78 96
5 Flg eos(@)y | I-———— a,’ 98 120
— | +t|— + <1 Note: Other min. spacing and edge distances requirements are fulfilled for the
Rz,d R24d R 2,005(0()2 installation characteristics given in the load table. Both CLT and Softwood edge
Ld distances needs to be fulfilled. If the grain orientation is different the spacing
defintion may change.
F, ——- E

yﬂrive

t.

bp
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Screws and Through-bolts
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FM 753 evo — Heavy Duty Through Anchor

The combination of FM 753 evo wedge anchors and SWD double threaded
screws are the easiest way to connect CLT panels to concrete via an inter-
mediate timber layer when it is preferred that no connections are visible.

Advantages:

e Large washer to connect to timber
¢ High pull through resistance

e Small spacing and edge distances
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Wedge Anchor Dimensions
Dimensions [mm]
Effective Min.
RP;OdUCt Item code Thread Length | Washer | Washer fil)\(nt?l);e 2;{‘;’; embed- | O drilled depth Wrench
gterence diameter [L% diameter | thickness | ..o oco hole ment hole of drilling size
[d] [d,] t,] It ] (] depth [d] hole [SW]
fix: 1 [he'] [h1]
FM 753 evo
M10x123/50 LW 7534381012300 10 123 34 3,0 50 12 50 10 70 17
FM 753 evo
M10x173/100 LW 75343B1017300 10 173 34 3,0 100 12 50 10 70 17
FM 753 evo
M12x149/50 LW 7534381214900 12 149 44 4,0 50 14 65 12 90 19
FM 753 evo
M12x219/120 LW 7534381221900 12 219 44 4,0 120 14 65 12 90 19

:O,_ HELPFUL TIP

s According to EN1995-1-1 10.4.3 (2): Washers with a side
length or a diameter of at least 3d and a thickness of at least
0,3d should be used under the head and nut. Washers should
have a full bearing area.

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Tension Plates and Anchor Plates

On the external face of structures where the CLT panel is connected to the edge of the foundation slab, this
combination sees the tension plate providing uplift resistance, while the anchor plates handle shear forces. A good
solution if it is not possible to conceal the connectors on the inner face of the CLT panel.
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ltems Required

Timber Fasteners
Anchor Plate - Shear Restraint CSA Connector Screw.

NPB CNA Connector Nail

CSA CNA

NPB255SO

. . . Concrete Fasteners
Tension Plates - Uplift Restraint FM 753 evo Wedge Anchor or

NPB AT-HP High Performance Resin +
LMAS Threaded Rod

or

FM 753

&% AT-HP + LMAS

NPB100540 NPB140540
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Tension Plates and Anchor Plates

NPB - Anchor Plate

A 3 mm thick plate with a fastener pattern designed to accommodate timber and
concrete fixings, the NPB255S0 is an excellent method for connecting CLT walls
to concrete that meet along the same plane via an 80 mm thick intermediate tim-
ber layer, as it can provide high load capacities in terms of shear and uplift forces.
The face of the NPB255S0 is marked with a guide to ensure fasteners are always
installed with a minimum edge distance maintained.

Advantages:
e High shear and uplift capacity

e Fast and simple connection between CLT and concrete along the same plane

G
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Dimensions |t
/%\
Dimensions [mm] Qty Holes B =
Model No. 0000
A B t Screws or Nails Bolts/Anchors / poo@oo
NPB255S0 294 255 3,0 97 05 6014 ‘ AEREREN
0000000
Characteristic Capacity and Slip Modulus — ceee
CLT to Concrete — 1 Anchor Plate 000
oo o
Fasteners Characteristic Values [kN] |  Slip Modulus [KN/mm] A " Z Zéz ‘
Model No. Shear Shear 00 00000
Upper Part Bottom Part R, =Ry, Keorai = Keoran 0o0o o000
26 CNA4.050 | 2 FM 753 evo M12 21,5 25 2002
NPB255S0 or AT-HP +
26 CSA5.0x50 2 LMAS M12 248 44
The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.
Fastening Pattern
[ ] L] [ ] L] L] [ ]
° ° ° ° ° ° ° 4? F—>
o] o] o] o] o] o]
2 3
© L] O L] © L] © L] © L] O L] © I
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[} o] o] o] [} [}
O o o o o o o o
g e e e e e e maximum
80 mm
of the plate
— — —
O |o o o o
o [ [ [ o] o] o]
3 |o Q o O o Vi
g o e o o oTo ~- HELPFUL TIP
6 o o) o] o] o] - -
o] [} [} [} o] o] - ~
(o] . (o] (o] (o] . (o] ’ ~
© © © © © © = Do you know that the NPB has an
installation marking line to ensure the

Red dots indicate holes filled with fasteners.

minimum distance between the edge of
the concrete and the anchor is achieved?
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Tension Plates and Anchor Plates

NPB - Tension Plate

A 3 mm thick plate with a fastener pattern designed to accommodate timber and
concrete fixings, the NPB is an excellent method for connecting CLT walls to con-
crete that meet along the same plane, including across intermediate timber layers.
This variant of the NPB is able to resist very high uplift forces.

Advantages:
e Very high uplift capacity

e Fast and simple connection between CLT and concrete along the same plane

e Variety of fixing and fastening options to suit the required balance of installation
time and load capacity

G

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes
Model No.
A B t Screws or Nails Bolts/Anchors
NPB100540 100 540 3,0 54 05 2014 +2017
NPB140540 140 540 3,0 72 05 4017

Characteristic Capacity and Slip Modulus —
CLT to Concrete — 1 Tension Plate

Fasteners Characteristic Values [kN] Slip Modulus [KN/mm]
Model No. Tensile Tensile
Upper Part Bottom Part R, Ko
26 CNA4.0x50 min (57,2 ; 58,8/K ) 8,1
2 FM 753 evo e
NPB100540 26 CNA4.0x60 M12 or AT-HP + min (62,4 ; 58,8/k ) 8,6
2 LMAS M12 -
26 CSA5.0x50 min (68,3 ; 58,8/K ) 14,8
36 CNA4.0x50 min (81,4 ; 82,4/k ) 11,5
2 FM 753 evo L
NPB140540 36 CNA4.0x60 M16 or AT-HP + min (88,8 ; 82,4/k ) 12,2
2 LMAS M16 -
36 CSA5.0x50 min (97,3 ; 82,4/k ) 13,6

The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.

Fastening Pattern

Q |o . o ° o ° o ° . ° . ° . ° .
g o o o o . . . o
o o o o . .
NPB100540 B 0%0%c .t O, O
@ |o o o o . . .
wl
@ |o [ J 0 e o "0 %0
o . ® @ © o _ 0,0 () .
O o o o o . . . .
g o o o o . . . . o
NPB140540 3 @0, 9, @ 0 00,0 ,0,0 =
@ |o o o o o . . . . .
o o . .
® . . o o o . . . Q .
o o . .

Red dots indicate holes filled with fasteners.

| SIMPSON|
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@ HELPFUL TIP
’ = " Min. anchor edge distance:
~  for NPB100540: 70 mm

for NPB140540: 90 mm
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Anchor Plates

On the external face of structures where the CLT panel is connected to the edge of the foundation
slab, here the tension plates are replaced with more anchor plates to accommodate uplift and
shear forces. A good solution if it is not possible to conceal the connectors on the inner face of the
CLT panel.
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Timber Fasteners

Nail Plate - Uplift and Shear Restraint CSA Connector Screw.
NPB CNA Connector Nail
CSA CNA

Concrete Fasteners
FM 753 evo Wedge Anchor or
AT-HP High Performance Resin +
LMAS Threaded Rod

or

FM 753
&% AT-HP + LMAS

NPB255SO

66
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Anchor Plates

NPB - Anchor Plate

A 3 mm thick plate with a fastener pattern designed to accommodate timber and
concrete fixings, the NPB255S0 is an excellent method for connecting CLT walls
to concrete that meet along the same plane via an 80 mm thick intermediate tim-
ber layer, as it can provide high load capacities in terms of shear and uplift forces.
The face of the NPB255S0 is marked with a guide to ensure fasteners are always
installed with a minimum edge distance maintained.

Advantages:
e High shear and uplift capacity

e Fast and simple connection between CLT and concrete along the same plane
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Dimensions |t
><
B /

Dimensions [mm] Qty Holes oo
Model No. / AW
A B t Screws or Nails Bolts/Anchors ‘ e b oat o
NPB255S0 294 255 3,0 97 05 6014 ’ Z?Z voee
Characteristic Capacity and Slip Modulus — 5l
CLT to Concrete — 1 Anchor Plate A ven vhl
Fasteners Characteristic Values [kN] Slip Modulus [kN/mm] : j?j -
Model No. Tensile Shear Tensile Shear 100
Upper Part Bonom Part R1,k Rz,k = Ra,k ksem,k kser,z,k=kser,3,k
26 CNA4.0x50 2 FM 753 evo 56,6 21,5 8,4 2,5
NPB255S0 M12 or AT-HP +
26 CSA5.0x50 2 LMAS M12 65,3 24,8 141 4,4
The performance of the anchor has to be checked by the designer considering concrete edge distance and potentially other base material
parameters using Anchor Designer software.
Anchor Plates take uplift and shear loads at the same time. It means that interaction F 2 F 2
between both load direction should be considered using this equation: (1—d) (ﬂ> <1
Ria Ry/3a
Fastening Pattern TF
1
° ° . ° ° ° +— b
[ ] [ ] [ ] [ ] ] [ ] [ ] F2 F3
[} [} [} o] [} [}
° [ ] O [ ] ° [ ] ° [ ] ° [ ] O [ ] ° I
L[] [ ] [ ] L] L] L] [ ]
o] o] o] o o] o]
Q o o o o o o o maximum
— o o o o o o
= 80 mm
of the plate
I— — 4—
O |o o o o
o o] o] o] o] o] o] vy
2lc T 0O o 0O° o @ HELPFUL TIP
3 o o o o o o - -
6“ [} [} o] o] o] ’I \‘
[} [} [} [} [} [}
o @ o o o @ o = Do you know that the NPB has an
° ° ° ° ° ° installation marking line to ensure the

minimum distance between the edge of
the concrete and the anchor is achieved?

Red dots indicate holes filled with fasteners.
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CLT Wall
Connections

Each storey of a CLT structure is
likely to feature 'L' shaped junctions
that form corners between external
walls and 'T' shaped junctions where
internal and external walls meet.

Connections at these locations
need to transfer vertical forces down

through the structure and horizontal
forces along the plane of the walls.
Given the nature of the grain direction
where they connect, dedicated
fastener patterns are suggested to
prevent the timber from splitting.

This section describes connection
methods suitable for 90° corner
connections (using either connectors
or structural screws), T-shaped
junctions and corner junctions at
angles with pitches other than 90°.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

CLT Wall to CLT Wall Solutions

Structural Angle Brackets
for 90° Corner / T-Connection

Product Options: Performance tested structural

ABR255 see page 71 connectors provide a strong and
reliable connection for CLT walls

AET16 see page /2 connected at 90° to each other, and
AG922 see page 73 can be pre-installed to CLT panels to
ABR100 see page 74 reduce assembly time on-site.
ABR9020 see page 75
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CLT Wall to CLT Wall

Structural Fasteners
for 90° Corner / T-Connection and
|_-Connection

Product Options: Structural screws are an easy and
SWW 90° see page 77 fast way to connect CLT panels
R together as they require no pre-
SWC 90 see page 80 drilling. They provide a clean, hidden
SWD 45° connection where aesthetic values
Cross Pairs  see page 83 ~ are paramount.
Inclined see page 85

Structural Fasteners
for Corner Connections Other Than 90°

Product Options: For CLT wall junctions with angles
SWW see page 87 other than 90°, structural screw

installation inclines can be adapted to
SWGC see page 87 the required plane for a secure and
discrete connection.

69



T
=
5
(&)
)
2
©
S
]
(&)

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Angle Brackets

Performance tested structural connectors provide a strong and reliable connection for CLT walls
connected at 90° to each other, and can be pre-installed to CLT panels to reduce assembly time
on-site.
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ltems Required

Angle Brackets - Tension and Shear Restraint Timber Fasteners
ABR255, AE116, AG922, ABR100 or ABR9020 CSA Connector Screw,
CNA Connector Nail,
SSH Hex-Head Connector Screw

ABR255 AE116

CSA CNA

ABR100 SSH
AG922

ABR9020

70
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Structural Angle Brackets
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ABR255 - Reinforced Angle Bracket

Developed specifically for CLT construction, this reinforced angle bracket
delivers high load capacities in all force directions and can be installed in a
variety of fastener patterns to meet the required characteristic and slip modulus
performance values in CLT to CLT installations.

Advantages:
* High load performance in all force directions

e Versatile fixing and fastener pattern choices
e Enables the use of fewer connectors per CLT panel

(L- and T-Connections)
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Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
odel No A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
ABR255 120 100 255 3,0 52 05 2014 41 05 4014
Characteristic Capacity and Slip Modulus —
CLT to CLT — Wall Connection — 1 Angle Bracket
R Characteristic Values Slip Modulus
[kN] [kN/mm]
Model No. Flange A Flange B | Fastening Tensile Shear | Tensile Shear
CLT CLT Pattern R R, =Rsy ksem,k kser,2,k = kser,s,k AN
17 17 0
ONA4.OX50 | CNAG0X50 13,17k 0 209 6.4 2,9
17 7 Pattern 1 15/k_ 04 22,9 74 31
ABR255 CNA4.0x60 | CNA4.0x60 mod ' ' '
i 17 min { 222%™ | 261 134 36
CSA5.0x50 | CSA5.0x50 26.2/k, ' ’ ’
2 4
SSH12.0x80 | SSH12.0x80 Pattern 2 13,4 18,4 1,8 2,7
Angle brackets take uplift and shear loads at the same time. It means that interaction  ( F, , 2 Fa3a 2
between both load direction should be considered using this equation: E + % <1

Fastening Pattern

o o o o o o o o o o o o
T°6°06%°0%°0%°0%,° ] L I B R
o |e ° ° ° ° o
Ogsyg ooo o o ooo O§g°o.o°o°o°o.o° B
E|=%.o.o 0.0 0.0. :=(8°o°o ooo oooo /
@ o o o o o w ° o o o o F
>|" o o o o o o >|% o ° ° ° ° ° 5
‘F/ ~—
'".o.o ® ® 0.0. -nle o 3 3 4 F1
—_— — o o o o o o
L |e
OQE::! ooo 0.0 OOO. Oégco.o ooo °.°o F
E|=%.o.o o %o o.o. Ei:%oooo o %o o %o ° 3
> e e o o . >
@ ooo o o ooo m°o.o°o°o°o.o°
Pattern 1 Pattern 2

Note: F, and F, given in ETA.

Red dots indicate holes filled with fasteners.
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Structural Angle Brackets

AE116 — Reinforced Angle Bracket

With a more discrete (48 mm) return, the AE116 form combines good load
capacity with a fast and simple installation process — especially paired with SSH

connector screws.

Advantages:

e A good balance between connector size and shear load capacity

e \ersatile fixing and fastener pattern choices

* Improved capacity when installed with SSH screws

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
odel No A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
AE116 90 48 116 3,0 18 05 3013 705 3013
Characteristic Capacity and Slip Modulus —
CLT to CLT — Wall Connection — 1 Angle Bracket
Fee Characteristic Values Slip Modulus
[kN] [kN/mm]
Model No. Flange A Flange B Fastening | Tensile Shear Tensile Shear
CLT CLT Pattern R1,k Rz,k = Ra,k ksem,k kser,z,k = kser,s,k
12 CNA4.0x50 | 7 CNA4.0x50 3,9 9,9 1,3 1,9
A6 12 CNA4.0x60 | 7 CNA4.0x60 Pattern 1 49 11,5 1,7 2,2
12 CSA5.0x50 | 7 CSA5.0x50 49 11,5 1,7 2,2
3 SSH12.0x80 | 3 SSH12.0x80 | Pattern 2 16,5 14,2 1,8 2,3

Angle brackets take uplift and shear loads at the same time. It means that interaction

between both load direction should be considered using this equation:

Fastening Pattern

[} [} ( J
o (o]
1 O " e Oo
S5|l@® (] [
Og > (@)
224" o O _ of 8
> ® © ©
o o o
Ja Ja
m N 4
s5|® .O. [+]
o5 > (@]
e O°| ¢
@ [+] [+] [+]
Pattern 1

Red dots indicate holes filled with fasteners.

2 2
K Iz

( 1,d> +< 2/3,d) <1
Ria Ry/34

o o o
o o
@ o @®o
sSp|o o o
rlo o o
o o o
AN AN
= \J \J
ss|o o o o
5°0°®° @
>(D
@ o o o
Pattern 2

Note: F, and F, given in ETA.
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Structural Angle Brackets

AG922 - Reinforced Angle Bracket

Providing good load capacity and stiffness. When used in conjunction with SSH
connector screws, the AG922 can deliver equally high tensile and shear loads.

Advantages:

e High capacity and rigidity

e \ersatile fastener and fastener pattern choices
e Flexible choice for CLT to CLT connections

G

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
AG922 121 79 150 2,5 26 05 2013 18 05 2013

Characteristic Capacity and Slip Modulus —
CLT to CLT — Wall Connection — 1 Angle Bracket

Fee Characteristic Values Slip Modulus A
[kN] [kN/mm]
Model No. Flange A Flange B Fastening | Tensile Shear Tensile Shear
CLT CLT Pattern R1,k Rz,k = Ra,k ksem,k kser,z,k = kser,s,k
16 CNA4.0x50 | 13 CNA4.0x50 9,2 14,7 2,7 2,0
Pattern 1
AG922 16 CSA5.0x40 | 13 CSA5.0x40 9,2 14,7 2,7 2,0
2 SSH12.0x80 | 2 SSH12.0x80 | Pattern 2 11,5 11,5 1,4 1,5
Angle brackets take uplift and shear loads at the same time. It means that interaction (' F, , 2 Fy3a 2
between both load direction should be considered using this equation: R_ R <1
1,d 2/3,d
Fastening Pattern
®@ O © ¢ o o o O 0o O o o
®_ o ®© o © o_eo o _o0 O O o o_o
al O O nl @ A F,
o g o @ o @ 6 0 © o g g © o 0o o 0 o
E‘ = % o o o E‘ = % o O 0 o o o o
w > ° Oﬂ [j ° w > ﬂ Q
F
- o o MOM o o o o o U o U o o F3
os8| O O oss| © o
r238| o0 ©¢ ¢ o @ @ o 28| 0 o o o o o o
= ) = )
> >
@ @ O © © O © o O 0 0o 0 0 o
Pattern 1 Pattern 2

Red dots indicate holes filled with fasteners.
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Structural Angle Brackets

ABR100 - Double Reinforced Angle Bracket

The rolled edge design of the ABR100 gives it impressive strength and stiffness
considering its comparatively smaller form. The adapted fastener pattern recom-
mended here is ideally suited to the grain direction of a CLT panel's outer layer.

Advantages:
e High stiffness from a smaller form factor

e Optimised for high capacity in shear and uplift
e Fastener patterns adapted to CLT grain direction

)
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Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
A B C t Screvys iy Obround Screvys Bolts
or Nails Anchors or Nails
ABR100 103 103 90 2,0 10 05 1012 1012x32 14 05 1012

Characteristic Capacity and Slip Modulus —
CLT to CLT — Wall Connection — 1 Angle Bracket

Fee Characteristic Values Slip Modulus
[kN] [kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT CLT R1,k Rz,k = RS,k ksem,k kser,z,k = kser,3,k
8 CNA4.0x50 11 CNA4.0x50 79 8,7 2,6 0,9
ABR100
8 CSAL.0x40 11 CSA5.0x40 79 8,7 2,6 0,9

Angle brackets take uplift and shear loads at the same time. It means that interaction (Fm )2 <F2/3 d )Z
— [l Aty <1

between both load direction should be considered using this equation:
Ria R34

Fastening Pattern

Az/F:B

T~

F F

4 1

110

110

Note: F, and F, given in ETA.

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Angle Brackets

ABR9020 - Reinforced Angle Bracket

The smallest form factor and the fastest to install due to the reduced fastener
count required, the ABR9020 features a large reinforcing rib that significantly
improves its capacity and stiffness. The adapted fastener pattern recommended
here is ideally suited to the grain direction of a CLT panel's outer layer.

Advantages:
e Small and versatile

e Good load performance from a small form factor
e Fast installation — just 10 fasteners

(L- and T-Connections)
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Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
ABR9020 88 88 65 2,0 1005 101 10 05 1013

Characteristic Capacity and Slip Modulus —
CLT to CLT — Wall Connection — 1 Angle Bracket

Fee Characteristic Values Slip Modulus
[kN] [kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT CLT R1,k Rz,k = RS,k ksem,k kser,z,k = kser,3,k
8 CNA4.0x50 10 CNA4.0x60 6,4 58 2,5 0,7
ABR9020 8 CNA4.0x60 10 CNA4.0x60 74 6,5 29 0,8
8 CSAL.0x40 10 CSA5.0x40 73 6,1 29 0,8

<1

Angle brackets take uplift and shear loads at the same time. It means that interaction (Fm )2 <F2/3,d )Z

between both load direction should be considered using this equation: R R
1,d 2/3,d

-7~- HELPFUL TIP

Fas-tening Pattern = Foramore efficient installation the CSA

screws are available in our collated screw
system Quik Drive. If you prefer CNA
connector nails we have several collated
versions suitable for the most common tools.

‘000'
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° S ° /E,
| e ° — T~
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Z(>cu F3
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. ©"

Red dots indicate holes filled with fasteners.
Note: F, and F, given in ETA.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners

Structural screws are an easy and fast way to connect CLT panels together as they require no pre-
drilling. They provide a clean, hidden connection where aesthetic values are paramount.

ltems Required

Timber Fasteners
SWW Washer-Head Screw,
SWC Countersunk Screws,

SWD Double Threaded Screw

Sww SWC SWD

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m
Structural Fasteners StrongTie

SWW - Washer-Head Screw

In wall to wall connections the SWW washer-head screw is recommended to use
due to the high head-pull through resistance. The washer head also pulls the wall
elements together, creating a firm assembly.

Advantages:
¢ High head-pull through resistance

e Pulls the wood members together
* No pre-drilling required
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SWW — Range Overview

Bl Dimensions [mm]
Reference d | L d, d t,
SWW6.0xe 6,0 60 - 300 42-70 14 3,9 18 -230
SWW8.0xe 8,0 80 - 400 50-80 22 52 30 -320
SWW10.0xe 10,0 100 - 400 50-80 25 6,2 50 - 320

CLT to CLT — Wall Connection - SWW Screws at 90°

Tension Capacity R, , Shear Capacity R, Depending on the Thickness of the Panel [kN] — Screws at 90°
Product . .
R Head side CLT panel thickness t, [mm]
80 100 120 140 160 180 200 220 240 260 280 300
SWW6.0X160 | 3,16 ;22’ 316 282 F—— 124 F—— - | - - | - - | - | -
2,23 2,23 - - - - - -
SWW6.0X180 | 3,16 214 3,16 214 3,16 . 2,32 . 1,24 : - . - : - : -
2,23 2,23 2,23 - -
WW6.0X2 1 : 1 - 1 - 1 2,32 1,24
SWW6.0X200 | 3,16 214 3,16 214 3,16 214 316 — 3 B , }
2,23 2,23 2,23 2,23 = = = = = =
SWW6.0X220 | 3,16 214 3,16 214 3,16 214 3,16 214 3,16 : 2,32 : 1,24 : = : = : = : = -
2,23 2,23 2,23 2,23 2,23 - -
SWW6.0X240 | 3,16 214 3,16 214 3,16 214 3,16 214 3,16 214 3,16 : 2,32 : 1,24
2,23 2,23 2,23 2,23 2,23 2,23 - -
SWW6.0X260 | 3,16 214 3,16 214 3,16 214 3,16 214 3,16 214 3,16 214 316 ——1 232 —— 1,24
2,23 2,23 2,23 2,23 2,23 2,23 2,23 - -
SWW6.0X280 | 3,16 214 3,16 21 3,16 214 3,16 214 3,16 21 3,16 214 3,16 214 3,16 : 2,32 : 1,24 -
2,23 2,23 2,23 2,23 2,23 2,23 2,23 2,23 = =
SWW6.0X300 | 3,16 214 3,16 214 3,16 214 3,16 214 3,16 214 3,16 214 3,16 214 3,16 214 3,16 : 2,32 - 1,24
f Table continues on next page.
............................ %
. Tension capacity R, | ' .
' Charactglnstlc ' 316 2,23 : Wlth pre—dnlll ' —
. capacities + "'~ 2,14 + Without pre-drill . Fax
: 1 Shear capacity R, '
For pre-driling recommendations, see chapter 10. Fv

77



Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m
Structural Fasteners StrongTie

CLT to CLT — Wall Connection - SWW Screws at 90° (cont.)

) Tension Capacity R, , Shear Capacity R, Depending on the Thickness of the Panel [kN] — Screws at 90°
- C ' '
®© .0 Product . .
= g T Head side CLT panel thickness t, . [mm]
=
3) S 80 100 120 140 160 180 200 220 240 260 280 300
S0 3,51 - - - - - - - - -
iy SWW8.0X160 | 5,08 == 4,21 ——— 2,92 —— 166 —— - —— - —— - [— - — - [— " [ -
g 2 SWW8.0X180 | 5,08 3174 5,08 o2l 421 | 2,92 - 1,56 |— - - -
H : AR R I e I e - - - -
od 3,74 3,74 3,51 - E R R , , - ,
SWW8.0X200 | 5,08 357 5,08 357 5,08 3 4,21 : 2,92 - 1,56 : - . - - - : - : - : -
3,74 3,74 3,74 &l - - - o - .
i 4,21 2,92 1, = = = =
SWW8.0X220 | 5,08 357 5,08 357 5,08 357 5,08 341 | ® - 9 : 56 - : : : - -
3,74 3,74 3,74 3,74 3,51 - - - - - - -
SWW8.0X240 | 5,08 357 5,08 357 5,08 357 5,08 357 5,08 341 4,21 : 2,92 - 1,56 - - - -
3,74 3,74 3,74 3,74 3,74 &l = =
SWW8.0X260 | 5,08 357 5,08 3.57 5,08 357 5,08 357 5,08 357 5,08 341 421 - 2,92 . 1,56
3,74 3,74 3,74 3,74 3,74 3,74 3,51 - -
. 4,21 2,92 1,
SWW8.0X280 | 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 a4t - 9 : 56
3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,51 = =
SWW8.0X300 | 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 341 4,21 : 2,92 : 1,56 -
3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,51 - -
SWW8.0X320 | 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 341 4,21 : 2,92 . 1,56
3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,51 -
. 4,21 2,92
SWW8.0X340 | 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 341 ® : 9
3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,51
WW8.0X 5,08 — 5,08 — 5,08 — 5,08 — 5,08 — 5,08 — 5,08 — 5,08 — 5,08 5,08 — 5,08 — 4,21
SWw8.0x360 3,57 3,57 3,57 3,57 3,57 3,57 3,57 3,57 3,57 3,57 3,41 -
3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 &l
SWW8.0X380 | 5,08 — 5,08 — 5,08 — 508 — 5,08 — 508 — 5,08 — 5,08 — 508 — 5,08 — 508 — 5,08 —
3,57 3,57 3,67 3,57 &7 3,67 3,57 3,57 3,57 3,57 3,67 3,41
3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74 3,74
SWW8.0X400 | 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357 5,08 357
f Table continues on next page.
............................ HO000000000000000000000000000C tcLT
; Tension capacity R, , | E
: Characteristic 508 3,74 With pre-drill -
E capacities ' 3,57 Without pre-drill E
E 1 Shear capacity R, :
For pre-drilling recommendations, see chapter 10.
\
F
ax

M

Use Solid Wood to make your calculations.
Go to solidwood.strongtie.eu
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Structural Fasteners

CLT to CLT — Wall Connection - SWW Screws at 90° (cont.)

Tension Capacity R, , Shear Capacity R, Depending on the Thickness of the Panel [kN] — Screws at 90° m
' ' = €
Product ) ) 8.0
T Head side CLT panel thickness t, . [mm] =45
H 2
80 100 120 140 160 180 200 220 240 260 280 300 EI) c
: : : : : : § § § § od
SWW10.0X160 - 5,03 3,49 1,87 - - - - - - - = -
- - - - - - - - - - o
T
sww100x180 | - 6383 sogl " dgag g - L - = =
- 4,20 - - - - )
- 473 4,34 - - - - - od
SWW10.0X200 | - : 6,38 457 6,38 .20 503 : 3,49 : 1,87 : - : - : - :
- 5,02 4,73 4,34 - - - - -
b = 4 1,87 = =
SWW10.0X220 : 6,38 478 6,38 457 6,38 4.20 5,03 : 3,49 : 8 - : :
- 5,02 5,02 4,73 4,34 - - - -
SWW10.0X240 - B 6,38 478 6,38 478 6,38 457 6,38 4.20 5,03 : 3,49 : 1,87 -
= 5,02 5,02 5,02 473 4,34 = = = =
SWW10.0X260 | - : 6,38 478 6,38 478 6,38 478 6,38 257 6,38 4.20 5,03 : 3,49 . 1,87 : - . - -
- 5,02 5,02 5,02 5,02 4,73 4,34 - -
. - , , , , 4 1,87
SWW10.0X280 —1 638 478 6,38 478 6,38 478 6,38 478 6,38 157 6,38 220 503 349 — 8
- 5,02 5,02 5,02 5,02 5,02 4,73 4,34 = =
SWW10.0X300 = . 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 457 6,38 2.20 5,03 - 3,49 : 1,87
- 5,02 5,02 5,02 5,02 5,02 5,02 4,73 4,34 - -
SWW10.0X320 - : 6,38 478 6,38 478 6,38 478 6,38 478 6,38 178 6,38 478 6,38 257 6,38 2.20 5,03 : 3,49 : 1,87
- 5,02 5,02 5,02 5,02 5,02 5,02 5,02 473 4,34 -
L - 4
SWW10.0X340 - 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 457 6,38 4.20 5,03 : 3,49
- 5,02 5,02 5,02 5,02 5,02 5,02 5,02 5,02 4,73 4,34
SWW10.0X360 - . 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 157 6,38 4.20 5,03 :
= 5,02 5,02 5,02 5,02 5,02 5,02 5,02 5,02 5,02 4,73 4,34
SWW10.0X380 | - . 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 457 6,38 2.20
- 5,02 5,02 5,02 5,02 5,02 5,02 5,02 5,02 5,02 5,02 4,73
SWW10.0X400 : 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 478 6,38 178 6,38 478 6,38 478 6,38 478 6,38 157
é Characteristic parameters of fasteners
: and more information are included in chapter 10.
............................ Aocoocoooocoscooossssoooosanoc tcLT
; Tension capacity R, , | ;
: Characteristic 6.38 5,02 With pre-drill -
E capacities ' 4,78 Without pre-drill E
1 Shear capacity R,
For pre-drilling recommendations, see chapter 10.
T~
Fa
X

il

Use Solid Wood to make your calculations.
Go to solidwood.strongtie.eu
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SWC - Countersunk Screw

SWC is a countersunk structural wood screw designed to take high loads. The
countersunk head gives a flush fitting while allowing the CLT panels to close up
firmly.

Advantages:
e Countersunk head creates a flush finish

e Milling thread for reduced drive-in torque
* No pre-drilling required

ETA-21/0670
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SWC - Range Overview

Bl Dimensions [mm]
Reference d | L d, d t,
SWC6.0xe 6,0 200-300 70 11,8 3,9 130-230
SWC8.0x¢ 8,0 80-400 50-80 14,6 52 30-320
SWC10.0x¢ 10,0 100-400 50-80 17,8 6,2 50-320

CLT to CLT — Wall Connection — SWC Screws at 90°

Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Panel [kN] - Screws at 90°
Product . .
e Head side CLT panel thickness t, . [mm]
80 100 120 140 160 180 200 220 240 260 280 300
1,86 1,86 - - - - - - - -
. 1 1, 1 1 1,24 - - - - - -
SWCB.0X180 | 1,66 ("~ 166 =" 1,66 ——— 1,66 |——— 1. - - - - - -
SWC6.0X200 | 1,66 201 1,66 201 1,66 001 1,66 —— 1,66 —— 124 —— - —— - F— -
1,77 1,77 1,77 = = = = = =
1,86 1,86 1,86 1,86 - -
SWC6.0X220 | 1,66 177 1,66 177 1,66 177 1,66 177 1,66 : 1,66 : 1,24 : - : : : :
1,86 1,86 1,86 1,86 1,86 - - - - - - -
X 1 1 1 1 1 1 1 1,24 = = = =
SWC6.0X240 ,66 177 ,66 177 ,66 177 ,66 177 ,66 177 ,66 - ,66 : , - - B
1,86 1,86 1,86 1,86 1,86 1,86 - -
SWC6.0X260 | 1,66 177 1,66 177 1,66 177 1,66 177 1,66 177 1,66 177 1,66 : 1,66 : 1,24 -
1,86 1,86 1,86 1,86 1,86 1,86 1,86 = = = =
SWC6.0X280 | 1,66 177 1,66 177 1,66 177 1,66 177 1,66 177 1,66 177 1,66 177 1,66 - 1,66 . 1,24 : - : -
1,86 1,86 1,86 1,86 1,86 1,86 1,86 1,86 - -
. 1 1 1, 1, 1, 1, 1, 1, 1, 1, 1,24
SWC6.0X300 ,66 177 ,66 177 66 177 66 177 66 177 66 177 66 177 66 177 66 — 66 —

Table continues on next page.
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CLT to CLT — Wall Connection — SWC Screws at 90° (cont.)

Tension Capacity R, , Shear Capacity R, Depending on the Thickness of the Panel [kN] — Screws at 90° m
' ' = €
Product ) ) 8.0
T Head side CLT panel thickness t, . [mm] =45
H 2
80 100 120 140 160 180 200 220 240 260 280 300 d c
[}
2,91 - - - - - - - - - - - 20
SWC8.0X160 | 2,66 280 2,66 2,66 1,56 - - - - - - - - =g
T
3,14 2,91 - - = - - R ; =
SWC8.0X180 | 2,66 297 2,66 280 2,66 : 2,66 - 1,56 : = : = : = : = - : g?
3,14 3,14 2,91 - - o<
SWC8.0X200 | 2,66 297 2,66 297 2,66 280 2,66 . 2,66 . 1,56 : : - :
3,14 3,14 3,14 2,91 - - - o R .
b 2 2 2 2 2 2 1 = = = =
SWC8.0X220 ,66 207 ,66 297 ,66 207 ,66 280 ,66 - ,66 : ,56 - : - :
3,14 3,14 3,14 314 2,91 - -
SWC8.0X240 | 2,66 297 2,66 297 2,66 297 2,66 297 2,66 280 2,66 : 2,66 - 1,56
3,14 314 3,14 3,14 314 2,91 = =
SWC8.0X260 | 2,66 207 2,66 207 2,66 297 2,66 207 2,66 297 2,66 2.80 2,66 : 2,66 : 1,56 -
3,14 3,14 3,14 3,14 3,14 3,14 2,91 - -
. 2 2 2 2 2 2 2 2 2 1
SWC8.0X280 ,66 207 ,66 297 ,66 297 ,66 297 ,66 297 ,66 297 ,66 280 66 — 66 — ,56
3,14 3,14 3,14 314 3,14 3,14 3,14 2,91 = =
SWC8.0X300 | 2,66 297 2,66 297 2,66 297 2,66 297 2,66 2907 2,66 297 2,66 297 2,66 280 2,66 : 2,66 : 1,56 -
3,14 314 3,14 314 3,14 3,14 3,14 3,14 2,91 - -
SWC8.0X320 | 2,66 207 2,66 207 2,66 507 2,66 207 2,66 207 2,66 207 2,66 207 2,66 2.07 2,66 280 2,66 : 2,66 : 1,56 -
3,14 3,14 3,14 3,14 3,14 3,14 3,14 3,14 3,14 2,91 -
d 2 2 2 2 2 2 2 2 2 2 2 2
SWC8.0X340 ,66 297 ,66 297 ,66 297 ,66 297 ,66 297 ,66 207 ,66 297 ,66 297 ,66 207 ,66 280 ,66 - ,66
3,14 3,14 3,14 314 3,14 3,14 3,14 3,14 3,14 3,14 2,91
SWC8.0X360 | 2,66 297 2,66 297 2,66 297 2,66 297 2,66 597 2,66 297 2,66 297 2,66 297 2,66 207 2,66 207 2,66 280 2,66 :
3,14 3,14 3,14 314 3,14 314 3,14 3,14 314 3,14 314 2,91
SWC8.0X380 | 2,66 207 2,66 2.07 2,66 207 2,66 297 2,66 2907 2,66 207 2,66 297 2,66 207 2,66 297 2,66 2.07 2,66 207 2,66 2.80
3,14 3,14 3,14 3,14 3,14 3,14 3,14 3,14 3,14 3,14 3,14 3,14
. 2 2 2 2 2 2 2 2 2 2 2 2
SWC8.0X400 /86 2,97 66 2,97 166 2,97 /86 2,97 66 2,97 186 2,97 66 2,97 166 2,97 /86 2,97 66 2,97 186 2,97 66 2,97
A Table continues on next page.

tor
A e
; Tension capacity R, | ;
i Characteristic 966 3,14 With pre-drill -
capacities ' 2,97 | Without pre-dril
E 1 Shear capacity R, :
For pre-drilling recommendations, see chapter 10. l T Fax
F

Use Solid Wood to make your calculations.
Go to solidwood.strongtie.eu
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CLT to CLT — Wall Connection — SWC Screws at 90° (cont.)

) Tension Capacity R, , Shear Capacity R, Depending on the Thickness of the Panel [kN] — Screws at 90°
. ' '
© .0 Product ) )
= g T Head side CLT panel thickness t, . [mm]
=
3) g 80 100 120 140 160 180 200 220 240 260 280 300
29 : : : : : : : — : :
= SWC10.0X160 - 3,65 3,49 1,87 - - - - - - -
= . B B . B . B . . B
T
; % SWC10.0X180 = 855 363 )51 3,49 1,87 = =
. - 3,49 - - - - -
od - 4,02 3,63 - - - - - - -
SWC10.0X200 - : 3,55 387 3,65 3.49 3,55 : 3,49 - 1,87 : - : - : - : -
o 4,31 4,02 3,63 - - g B R .
d = , 4 1,87 = = = =
SWC10.0X220 : &5 207 Bi55 387 Bi55 3.49 8158 : 3,49 : 8 - - : :
- 4,31 4,31 4,02 3,63 - -
SWC10.0X240 - B 3,55 407 3,55 407 3,55 387 3,55 3.49 3,55 : 3,49 : 1,87 -
= 4,31 4,31 4,31 4,02 3,63 = = = =
SWC10.0X260 - : 8155 207 3519 207 BI55 207 8158 3.87 BI55 3.49 8155 . 3,49 . 1,87 : - . - -
- 4,31 4,31 4,31 4,31 4,02 3,63 - -
. - , , 4 1,87
SWC10.0X280 —1395 207 3,65 107 3,65 207 3,65 .07 3,65 387 3,65 3.49 395 349 — 8
= 4,31 4,31 4,31 4,31 4,31 4,02 3,63 = =
SWC10.0X300 = B BI56 4.07 )5k 4,07 Bi55 407 8159 4,07 155 4,07 BI56 387 )5k 3.49 Bi55 - 3,49 : 1,87
- 4,31 4,31 4,31 4,31 4,31 4,31 4,02 3,63 - -
SWC10.0X320 - : 3,65 .07 3,65 107 3,55 207 3,65 307 3,55 207 3,65 207 3,55 3.87 3,65 3.49 3,65 : 3,49 : 1,87
- 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,02 3,63 -
X = , 4
SWC10.0X340 - &5 .07 Bi55 2,07 Bi55 207 8158 .07 Bi55 207 8858 .07 Bi55 .07 Bi55 387 8158 3.49 Bi55 : 3,49
- 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,02 3,63
SWC10.0X360 - B 3,55 4.07 3,55 107 3,55 407 3,55 4,07 3,55 407 3,55 407 3,55 407 3,55 4,07 3,55 387 3,55 3.49 3,55 :
= 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,02 3,63
SWC10.0X380 = - 8158 4,07 BI55 4,07 & 407 8158) 4,07 BI5H 4,07 8158 4,07 BI55 107 8158 407 81a8) 4,07 BI5H) 3.67 8158 3.49
- 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,31 4,02
SWC10.0X400 - : 3,65 207 3,65 207 3,65 207 3,65 107 3,65 207 3,65 .07 3,65 2,07 3,65 207 3,65 .07 3,65 207 3,65 3.87
A Characteristic parameters of fasteners

and more information are included in chapter 10.

tcLT
; Tension capacity R, | & ;
: Characteristic 455 4,31 With pre-drill -
E capacities ' 4,07 Without pre-drill E
E 1 Shear capacity R, :
For pre-drilling recommmendations, see chapter 10. Fax
F

Use Solid Wood to make your calculations.
Go to solidwood.strongtie.eu
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners

| SIMPSON|

SWD - Double Threaded Screw

SWD screws can be used to create almost hidden connections due to the small
cylinder head. The design of the screw makes it suitable for inclined and angled
installations.

Advantages:
e High load capacity

e Small cylinder head for hidden assemblies
e Can be installed in cross pair to take loads in two directions

C€ ch
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e
M »
SWD - Range Overview
Product Dimensions [mm]
Reference d | 1 I, d, d
SWD6.5x¢ 6,5 65-220 40-95 33,5-88,5 8 4,0
SWD8.0x 8,0 90-330 40-95 31,5-86,5 10 5,4
CLT to CLT — Wall Connection —
SWD Screws 45° Cross Pairs F,
. Shear capacity T
i e Ry = TN (Rl Ry ) [KN]
tCLT.min Rw,k,pai. [kN] Rbuck,k,pair
SWD6.5X90 52 39 1,96 + 5,51 /k_,
SWD6.5X130 56 39 1,96 + 551 /k_,
SWDB.5X160 67 6.9 343+551/k,,
SWDB.5X190 78 8,6 431 +551 /K,
SWD6.5X220 88 10,1 519 +5,51 /K,
SWD8.0X90 64 4,4 2,17 +10,22 /k,,
SWD8.0X130 64 44 217 +10,22k
SWD8.0X160 67 78 39+10,22/k,,
SWD8.0X190 78 9,9 4,94 +10,22 /k IcILT
SWD8.0X220 88 12 5,98 +10,22 /k s
SWDB.0X245 o7 137 6,84+1022/k >~. HELPFUL TIP
SWD8.0X275 108 13,7 6,84 +10,22 /k . N
SWDB.0X300 117 175 8741022 /k = The minimum distance between the
ot crossed screws are 1,5xd. Ensure that
SWD8.0X330 127 17,5 8,74 +10,22 /K the screw threads do not touch each
Characteristic parameters of fasteners other during installation.
and more information are included in chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners

Minimum Distances for Screws

90° Angles Between CLT Panels

| SIMPSON|

SWC SWW
Dimensions a, a,. a,, Dimensions a, a,. a,,
SWC6,0 60 36 18 SWW6,0 60 36 18
SWC8,0 80 48 24 SWW8,0 80 48 24 a,
SWC10,0 100 60 30 SWW10,0 100 60 30
Recommended max. Pre-Drilling Diameter:
Pre-drilling improve resistance but not space and edge distance in CLT.
SWC SWW SWD a,
Product Max. Pre-Drill Product Max. Pre-Drill Product Max. Pre-Drill l l
Reference Hole Diameter Reference Hole Diameter Reference Hole Diameter
SWC6,0 03,5 SWW8,0 03,5 SWD6,5 03,5
SWC8,0 05,0 SWwW8,0 05,0 SWD8,0 05,0 5
SWC10,0 06,0 SWW10,0 06,0 =
Minimum Distances for Screws
90° Angles Between CLT Panels — 45° Cross Pairs
SWD
Dimensions a A, A, o a,, a,, '
SWD6,5 65 10 10 39 20 | ¢ N H ¢ ; |
a v a
SWD8,0 80 12 12 48 24 4.c 4c
a1,red
a3,c
—:|—<—
\
[ — 4
A ¢
]
e
. y
© '."
x R4
bl i
< e
- .
‘: az,red :‘
H H See chapter 10 for
v < > | | < more information.
a4,c a4,c
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Structural Fasteners

@ D

CLT to CLT — Wall Connection - SWD Screws inclined 25°

| SIMPSON|

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

tyr [mm] -
Product W, 80 90 100 120 140 160 180 =5
,min —
L Cu] 2 Rl‘k ‘Rm,k £ Rl‘k ‘RZIS,k £ R1‘k ‘Rm,k £ R1‘k ‘RZ/S,k £ R1‘k RZ/S,k £ Rl‘k R2/3,k £ R1,k ‘RZ/a.k E %’:
> [kN] - [kN] - [kN] - [kN] - [kN] - [kN] - [kN] EI) =
SWD6.5x160 100 90 3,312,256 90 331|225, 90 331225 90 |331/225| 90 331|225 90 3,31(2,25 90 3,31]2,25 08
-
SWD6.5x190 110 105 | 3,82|2,45| 95-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 |3,82|2,45| 90-105 |3,82 (2,45 ‘=“ -
T
SWD6.5x220 120 115-1201 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 2,59 | 95-120 |4,26|2,59 | 95-120 |4,26 |2,59 ; %
SWD8.0x220 125 115-120 5,41 | 3,59 | 110-120| 5,41 | 3,59 | 110-120| 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 g—ll
SWD8.0x245 135 120-130| 5,88 | 3,77 |110-130| 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 —
SWD8.0x275 150 = = 145-160 5,88 | 3,77 | 125-160| 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77
SWD8.0x300 150 - - - - 150-155| 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00
SWD8.0x330 165 = = = = 175-185| 6,75 | 4,00 | 155-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00
t;,; [mm]
Product W 200 220 240 260 280 300
min
Refererice 1] £ R1,k Rys,k £ R1,k Rys,k £ R1,k Rys,k £ R1,k Rys,k £ R1,k Rys,k £ R1,k Rm,k
- [kN] - [kN] = [kN] = [kN] - [kN] = [kN]
SWD6.5x160 100 90 3,31 | 2,25 90 3,31 | 2,25 90 3,31 | 2,25 90 3,31 | 2,25 90 3,31 | 2,25 90 3,31 | 2,25
SWD6.5x190 110 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45
SWD6.5x220 120 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59
SWD8.0x220 125 |[110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59
SWD8.0x245 135 |110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77
SWD8.0x275 150 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77
SWD8.0x300 150 | 135-155| 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155| 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00
SWD8.0x330 165 | 135-185| 6,75 | 4,00 | 135-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00 | 135-185| 6,75 | 4,00 | 135-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00
Table continues on next page.
wcLT,mi_l.l/'
tcLT F2
3 Fys — B
£ A 25°<0<45°
s & — 5
= F,
o 2
1
1
e 1
tGLT ydrive ?

SWD — Minimum Spacings and
Edge and End Distances

3

Jow

‘Spacing or SWD6,5 SWD8,0
Distance [mm]
26 39 Note: Other min. spacing and edge distances requirements are
& fulfilled for the installation characteristics given in the load table.
a 39 48 If the grain orientation of the CLT panel is different the spacing
& defintion may change.
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@ D

CLT to CLT — Wall Connection - SWD Screws inclined 35°

86

5 t;,; [mm]
=5 Product W 80 90 100 120 140 160 180
Eg Referenca | [mni” RN Ry s |A, Ry ¢ [P Ry s |A, Ry  Pulfal 2 [RulRad g [Ru[Pus
<—_l) = > [kN] = [kN] = [kN] = [kN] = [kN] = [kN] = [kN]
38 SWD6.5x190 130 90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45
% IL SWD6.5x220 145 100-105| 3,72 | 2,59 | 90-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 |3,72|2,59| 85-105 | 3,72 |2,59
;g SWD8.0x220 150 105 |4,87(359| 105 |4,87|3,59| 105 |4,87|3,59| 105 |4,87 3,59 105 4,87 | 3,59 105 4,87 | 3,59
gé SWD8.0x245 165 - 115 |5,23|3,77|105-115|5,23 | 3,77 | 105-115| 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77
SWD8.0x275 180 - 140 |5,23|3,77 |120-140| 5,23 | 3,77 |105-140| 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140 | 5,23 | 3,77
SWD8.0x300 190 - 140 |5,84|4,00(120-140|5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00
SWD8.0x330 205 - 165 |5,84(4,00|145-165|5,84 | 4,00 | 125-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00
t;,; [mm]
Product W 200 220 240 260 280 300
Reference [mm] £ 1P Pl g [ PulRul g [PulPosl 2 [RulPus] ¢ |PulRus| g | PuclPos
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x190 130 85-90 34 | 245 | 85-90 34 | 245 | 85-90 34 | 245 | 85-90 34 | 245 | 85-90 34 | 245 | 85-90 34 | 245
SWD6.5x220 145 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59
SWD8.0x220 150 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59
SWD8.0x245 165 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77
SWD8.0x275 180 | 105-140 | 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140| 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140| 5,23 | 3,77
SWD8.0x300 190 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00
SWD8.0x330 205 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00
CLT to CLT — Wall Connection - SWD Screws inclined 45°
t;,; [mm]
Product W, 80 90 100 120 140 160 180
Reference | [mm] : | Ry [ ¢ | [ ¢ |Pu Ry e |Ry [ g [Pulhl 2 [RulRal & |RulRa,
= | [kN] = | [kN] = | [kN] = | [kN] = | [kN] = | [kN] = | [kN]
SWD6.5x220 165 85-90 | 3,3 [2,59] 85-90 | 3,3 [2,59| 85-90 | 3,3 [2,59| 85-90 | 3,3 [2,59| 85-90 | 3,3 |2,59| 85-90 | 3,3 |2,59| 85-90 | 3,3 |2,59
SWD8.0x245 190 100 |4,71|3,77| 100 |4,71|3,77| 100 |4,71|3,77| 100 |[4,71|3,77| 100 |4,71(3,77| 100 |4,71|3,77
SWD8.0x275 210 - [115-120( 4,71 | 3,77 |105-120| 4,71 | 3,77 |100-120| 4,71 | 3,77 {100-120| 4,71 | 3,77 [100-120| 4,71 | 3,77 |100-120| 4,71 | 3,77
SWD8.0x300 225 - - - |105-120| 5,15 | 4,00 | 100-120| 5,15 | 4,00 {100-120| 5,15 | 4,00 |100-120| 5,15 | 4,00
SWD8.0x330 245 - 125-140| 5,15 | 4,00 |105-140| 5,15 | 4,00 | 100-140| 5,15 | 4,00 |100-140| 5,15 | 4,00
to; [mm]
Product Wegr 200 220 240 260 280 300
Reference [mm] £ Ri | Ry g Ru | Roas £ Ry | Ry £ Ry | Ry £ Ruc | Rax £ R, | Ry
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x220 165 85-90 3,3 | 2,59 | 85-90 3,3 | 259 | 85-90 3,3 | 2,59 | 85-90 3,3 | 259 | 85-90 3,3 | 2,59 | 85-90 3,3 | 2,59
SWD8.0x245 190 100 4,71 | 3,77 100 4,711 | 3,77 100 4,71 | 3,77 100 471 | 3,77 100 471 | 3,77 100 471 | 3,77
SWD8.0x275 210 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77
SWD8.0x300 225 |]100-120 | 5,15 | 4,00 | 100-120 | 5,15 | 4,00 | 100-120 | 5,15 | 4,00 | 100-120 | 5,15 | 4,00 | 100-120 | 5,15 4 100-120 | 5,15 | 4,00
SWD8.0x330 245 1100-140 | 515 | 4,00 | 100-140 | 515 | 4,00 | 100-140 | 5,15 | 4,00 | 100-140 | 515 | 4,00 | 100-140 | 515 4 100-140 | 515 | 4,00

Characteristic parameters of fasteners
and more information are included in chapter 10.

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners

For CLT wall junctions with angles less or greater than 90°, structural screw installation inclines can
be adapted to the required plane for a secure and discrete connection.

ltems Required

Timber Fasteners
SWW Washer-Head Screw,
SWC Countersunk Screws

sSww swcC

| SIMPSON|

T
=
ar
(&)
o
e
o
=
ar
(&)

87

[72]
c
=
£~
(3}
Q
c
(=
o
Q
-
T
c
©
1
=



)
=5
O .=
=
5 £
OO
=
E'U
=g
i
od

88

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners

Roof to Wall Connection Using SWC Structural Screws

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Fasteners StrongTie

Corner Connection Using SWC Structural Screws

CLT Wall to CLT Wall

Solid Wood Fastener Dimensioning Software ; voua

In just four simple steps, Solid Wood helps you calculate and select fastening solutions w
suitable for the specific wood structure at hand, according to Eurocode 5 and our ETA.

¢ Time saving — Quicker and easier than manual calculations
e Safety — Removes any doubt in the precision of your manual calculations

¢ Product guide — Helps you find the correct product for your application

The software generates a PDF-report that can be used as documentation for the project.

Calculation in four simple steps.

In just four simple steps, Solid Wood guides
you through the calculation and selection of
fastening solutions suitable for the specific
wood structure at hand, all according to
Eurocode 5 and our ETA.

Try Solid Wood today.
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Go to solidwood.strongtie.eu
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CLT Wall to
CLT Floor
Connections

Upper storeys in mass timber
structures often comprise CLT wall
and floor panels.

Junctions for this assembly method
need to transfer vertical forces down
through the structure while resisting

both horizontal shear loads and uplift
arising from the rotation of racking
walls. Given the grain direction where
they connect, dedicated fastener
patterns are suggested to prevent the
timber from splitting.

This section describes methods
suitable for connecting CLT walls to
CLT floors or ceilings and includes
options for visible or discrete
installation settings, as well as those
to help prevent acoustic transfer.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

CLT Wall to CLT Floor / Ceiling Connection Solutions

Structural Angle Brackets

Product Options:

ABR255 see page 93
AE116 see page 94
AG922 see page 95
ABR100 see page 96
ABR9020 see page 97

Angle brackets are an optimal
solution for resisting shear and
uplift loads. With varying options
based on load capacity and
access requirements, this range
is the most flexible.

| SIMPSON|

Enhanced Structural Angle Bracket

Product Options:
AB255SSH see page 99
AB255HD see page 100

With a low height profile, the
AB255 series connector can
be concealed within the floor
elements such as insulation,
concrete and tiling. A better
option for extracting the
maximum capacity from a
discrete connection.

Structural Fasteners

Product Options:

SWD Cross Pair see page 102
SWD Inclined see page 103
ESCRFTZ Cross Pair see page 105

Structural screws are an easy
and fast way to connect CLT
panels together as they require
no pre-drilling. They provide a
clean, hidden connection where
aesthetic values are paramount.

Concealed Connection

Product Options:

BTALU see page 108

The BTALU concealed
connector is installed within
pre-cut sections of the vertical
CLT panel, resulting in an
invisible connection capable
of impressive characteristic
capacities.

Acoustic Solutions

Product Options:

SIT, SITW, SITW-H  see page 111
SWW + SIT see page 112
ABAI see page 114
ABR255 + SIT see page 116

Angle brackets and fasteners
adapted for use with acoustic
absorbent material help to
provide superior resistance to
sound transfer through CLT wall
and floor junctions.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Angle Brackets

Angle brackets are an optimal solution for resisting shear and uplift loads. With varying options
based on load capacity and access requirements, this range is the most flexible.

ltems Required

Angle Brackets - Uplift and Shear Restraint Timber Fasteners
ABR255, AE116, AG922, ABR100, ABR9020 CSA Connector Screw,
CNA Connector Nail,

SSH Hex-Head Connector Screw

ABR255 AE116

CSA CNA

SSH

ABR100
AG922

ABR9020

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Angle Brackets

ABR255 - Reinforced Angle Bracket

Developed specifically for CLT construction, this reinforced angle bracket delivers
high load capacities in all force directions and can be installed in a variety of
fastener patterns to meet the required characteristic and slip modulus perfor-
mance values in CLT to CLT installations.

Advantages:
¢ High load performance in all force directions

e \ersatile fixing and fastener pattern choices
e Enables the use of fewer connectors per CLT panel

1S
o
UK £
C€ca -
=
ETA-06/0106 d
(=]
]
Dimensions 3
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B 'J
(&)
Model No.
A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
ABR255 120 100 255 3,0 52 05 2014 41 05 4014

Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

Characteristic Values Slip Modulus
Fasteners TKN] fk/mm]
Model No. Flange A Flange B | Fastening Tensile Shear Tensile Shear
- CLT Pattern RLK RZ,k = Rs,k kser,m,k kser,RZ,k = kser,Ra,k \V\
24 21 o
CNA4.0x50 | CNA4.0x50 15,6/K,14 28,6 77 39
24 21 .
CNA4.0x60 | CNA4.Oxgo | Faternt f 18,17k, 2o 1 314 8,9 43
ABR255
24 21 04
CSA5.0650 | CSA5.0x50 18,1/K g 314 89 43
2 4
SSH12.0x80 | SSH12.0xg0 | "attern 2 134 184 18 26

Angle brackets take uplift and shear loads at the same time. It means that interaction (' F, , 2 Fyy3a 2
between both load direction should be considered using this equation: > t{5—

Fastening Pattern

F1
F5 \

3 3 3 3 ° ° o o o o o o
O - L] O o O o O L] O L] O L] O L] o - o ° o ° o ° o ° o ° o ° o
5 % ° o o 02 0°%0°% 0 o 0 ° = 8 ° o ® 02 0°%0°%0 ©® o ° ’

Q |e o o o o Q |o o o o o F

s [) ° ° ° ° ° ° = [) ° ° ° ° o o — 2
[N > [° o o o o (<R > [° o o o o
= 3 3 3 3 ° ° = ° o o o o o F3
=l =l
2o o %o ° ° oo ® e, °, o o o 2o ° F4
oD S
91 3 ° o o o o ° o o o o ° -o( =] ° o . o o ° o o . o °
~ % ° ° ° ° ° ~ % ° o o o o

o o o o o o -] -] -] -] -] -]
g e ° L] O L] ° L] ° o ° L] O L] ° g @ (o o . o ° o ° o ° o . o °
5 =
<@ Pattern 1 <@ Pattern 2
Red dots indicate holes filled with fasteners. Note: F, and F, given in ETA.
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AE116 — Reinforced Angle Bracket

With a more discrete (48mm) return, the AE116 form combines good load
capacity with a fast and simple installation process - especially paired with SSH

connector screws.

Advantages:

e A good balance between connector size and shear load capacity

e Versatile fixing and fastener pattern choices

¢ Improved capacity when installed with SSH screws

C€

ETA-06/0106

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Angle Brackets

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
AE116 90 48 116 3,0 18 05 3013 705 3013

Characteristic Capacity and Slip Modulus —

CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

Characteristic Values Slip Modulus
Fasteners TKN] fk/mm
Model No. Flange A Flange B Fastening Tensile Shear Tensile Shear
- CLT Pattern RLK RZ,k = R3,k kser,m,k kser,RZ,k = kser,Ra,k

12 7

CNA4.0x60 | CNA4.0x60 49 ns 17 22

Pattern 1

12 7

AETTO CSAB.0X50 | CSAB.0X50 49 s 7 2.2
3 3

SSH12.0x80 | SSH12.0x80 Pattern 2 16,5 14,7 1,8 2.3

Angle brackets take uplift and shear loads at the same time. It means that interaction
between both load direction should be considered using this equation:

Fastening Pattern

2 2
F F.

( 1,d> +( 2/3,d> <1
Rig Ry/3a

° ° ° o o o
o o o o
. O o Oo| .| ® o @®o
ez |e ° ° £ o o o
=5 o O of =8| oo @ o
2x|@ ® ® £x»]0 o o
(o] (o] (o] (o] (o] (o]
N\ D\ yaN D\
(@) (@)
E' \/ \/ ':' \/ \/
| M=
37 |e o ° o| 2&|o o o o
25°0°0°0° i2|’0°®° @
~ 0 ~ 0
g ° ° ° gw o o o
: B
Pattern 1 Pattern 2

Red dots indicate holes filled with fasteners.

F

Note: F, and F, given in ETA.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Angle Brackets

AG922 - Reinforced Angle Bracket

Providing good load capacity and stiffness. When used in conjunction with SSH
connector screws, the AG922 can deliver equally high tensile and shear loads.

Advantages:
e High capacity and rigidity

e \ersatile fixing and fastener pattern choices

e Flexible choice for CLT to CLT connections

G

ETA-06/0106

| SIMPSON|

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
AG922 121 79 150 2,5 26 05 2013 18 05 2013

Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

Characteristic Values Slip Modulus
Fasteners [kN] av/mm]
Rl Flange A Flange B | Fastening | Tensile Shear Tensile Shear
— Cur Pattern R‘vk Rzyk = R3,k kser,m,k kser,RZ,k = kser,Ra,k
12 13
CNA4.0x50 | CNA4.0x50 97 1,5 -
Pattern 1
12 13
AGo22 CSA5.0x40 | CSAB.0x40 97 1,5 -
2 2
SSH12.0x80 | SSH12.0x80 Pattern 2 1,5 1,5 14 15

Angle brackets take uplift and shear loads at the same time. It means that interaction (' f , 2 Fyy3a
between both load direction should be considered using this equation: - t{5—

Fastening Pattern

© o 6 6 0 ©
@ 0o 6 0 © 0_o
on| O O
o5 ®© o ¢ © o o
Q
%l e 0000 0 e
- ﬂ ﬂ
o)
o o o ° o o
I
27| O ®
3| o © @ o @ © o
~ o
P @ o e @ o e
B
«Q

Pattern 1

Red dots indicate holes filled with fasteners.

I'em 110
v abuel4

Buieg /10014 110

g abue|4

Rig Ry/3a

0O 0 0 o0 o o o
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o o MOU o o
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0 0 0 o0 o o o

O O 0O o o o
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2
)Sl

—

o
=
TS
5
o

]
-
8
=
5
o

95



Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Angle Brackets

ABR100 - Double Reinforced Angle Bracket

The rolled edge design of the ABR100 gives it impressive strength and stiffness
considering its comparatively smaller form. The adapted fastener pattern recom-
mended here is ideally suited to the grain direction of a CLT panel's outer layer.

Advantages:
e High stiffness from a smaller form factor

e Optimised for high capacity in shear and uplift
e Fastener patterns adapted to CLT grain direction

1
3
m c € UK
H cA
() ETA-06/0106
[]
=]
$ Dimensions
'J Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
o Model No.
Screws Bolts/ Screws
A B C t N Obround ) Bolts
or Nails Anchors or Nails
ABR100 103 103 90 2,0 10 05 1012 1012x32 14 05 1012

Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

Characteristic Values Slip Modulus
Fasteners TkN] [kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT CLT R1,k Rz,k = Rs,k kser,m,k kser,nz,k = kser,Ra,k
8 CNA4.0x50 11 CNA4.0x50 79 8,7 2,6 0,9
ABR100
8 CSAL.0x40 11 CSA5.0x40 79 8,7 2,6 09

<1

Angle brackets take uplift and shear loads at the same time. It means that interaction (Fm )2 <F2/3 q )Z
— | 4+ |

between both load direction should be considered using this equation: R R
1,d 2/3,d

Fastening Pattern

IeM 1110

Q
5 —
ol
S < F2
J F,
(@]
o
=
@
Red dots indicate holes filled with fasteners. Note: F, and F, given in ETA.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Angle Brackets

ABR9020 - Reinforced Angle Bracket

The smallest form factor and the fastest to install due to the reduced fastener
count required, the ABR9020 features a large reinforcing rib that significantly
improves its capacity and stiffness. The adapted fastener pattern recommended
here is ideally suited to the grain direction of a CLT panel's outer layer.

Advantages:
e Small and versatile

e Good load performance from a small form factor
e Fast installation - just 10 fasteners

= - 2| UK
124 C€ ca
ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
ABR9020 88 88 65 2,0 1005 101 10 05 1013

Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

S Characte[Li?\lt]ic Values
Model No. Flange A Flange B Tensile Shear
CLT CLT R1,k Rz,k = Ra,k
4 CNA4.0x60 6 CNA4.0x60 4,9 3,4
ABR9020
4 CSA5.0x40 6 CSA5.0x40 59 3,5

Angle brackets take uplift and shear loads at the same time. It means that interaction (Fm )2 <F2/3 q )Z
—_— + | —/— <1

between both load direction should be considered using this equation: R R
1,d 2/3,d

Fastening Pattern

o@o

om ® ®

5% lo o

=%

= > o o
(] ; (]
- - |
- -]

(@]

= ° S °

Tm | e °

O o

Q:

2e |o o

(@]

(o))

a 0 )

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Enhanced Structural Angle Bracket

With a low height profile, the AB255 series connector can be concealed within the floor elements
such as insulation, concrete and tiling. A better option for extracting the maximum capacity from a
discrete connection.
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ltems Required

Angle Brackets - Uplift and Shear Restraint Timber Fasteners
AB255SSH, AB255HD CSA Connector Screw,
CNA Connector Nail,

SSH Hex-Head Connector Screw,
ESCRFTC Fully Threaded Countersunk Screw

AB255HD

CSA CNA

SSH

AB255SSH ESCRFTC

98
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Enhanced Structural Angle Bracket

| SIMPSON|

AB255SSH - Heavy Duty Angle Bracket

Developed specifically for use with SSH connector screws, this CLT-CLT con-
nection delivers extreme tensile and shear load capacities, yet has a profile low
enough for flooring elements to be placed over it.

Advantages:
e Faster installation due to comparatively low fastener count

e Can be hidden within the thickness of floor elements such as insulation,
concrete or tiling.

* Range of characteristic values based on SSH screw length

1S

o

UK e

C€ ca -

=

ETA-06/0106 d

(=]

]

Dimensions 3

Dimensions [mm] Qty Holes Flange A Qty Holes Flange B 'J

Model No. (&)
A B C t Screws Screws Bolts
AB255SSH 123 100 255 3,0 701 901 2014

Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Eaener Characte[q(i:‘t]ic Values
Model No. Flange A Flange B Tensile Shear
CLT CLT i R, =Ry,
7 SSH10.0x100 9 SSH10.0x100 26,3/k " 35,0
AB255SSH 7 SSH10.0x120 9 SSH10.0x120 42,6 42,6
7 SSH10.0x160 9 SSH10.0x160 56,2 48,5
Angle brackets take uplift and shear loads at the same time. It means that interaction (' F, , 2 Fy3a 2
between both load direction should be considered using this equation: R_ + R <1
1,d 2/3,d
Fastening Pattern
o o o
om
08 [ o o
=8
= >
_—v
=
-~ FZ
e \
5 ® ® ® ®
S geT F4
gz| O
<8
Q w
= o o o o

Red dots indicate holes filled with fasteners.

Note: F, and F, given in ETA.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Enhanced Structural Angle Bracket

AB255HD — Heavy Duty Angle Bracket

This CLT-CLT connection delivers extreme tensile and shear load capacities,

yet has a profile low enough for flooring elements to be placed over it. Can be
installed in a variety of fastener patterns to meet the required characteristic and
slip modulus performance values in CLT to CLT installations.

Advantages:

e Extreme load capacities

e Can be hidden within the thickness of floor elements such as insulation,
concrete or tiling.

e \ersatile fixing and fastener pattern choices

ETA-06/0106

C€

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. S S
A B c t Grews Bolts Crows Bolts
or Nails or Nails
AB255HD 123 100 255 3,0 56 05 2014 4105+509 4014
Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket
Characteristic Values Slip Modulus
Fasteners TKN] (kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT CLT R1,k Rz,k = Ra,k kser,m,k kser,Rz,k = kser,na,k
13 CNA4.0x50 + min
26 CNA4.OKS0 | 5 scRFTCa.0x200 | (5761 56k ) | 429 12,2 16.0
13 CNA4.0x60 + min
AB255HD 26 CNA4.0x60 5 ESCRFTC8.0x200 | (61,4 ;56/k ) 45,7 12,2 16,0
13 CSA5.0x50 + min
26 CSAS.0X50 | 5 EsCRETCS.0x200 | (63,9 56k ) | 460 12,2 16,0
Angle brackets take uplift and shear loads at the same time. It means that interaction  ('F, , 2 Eza 2
between both load direction should be considered using this equation: R_ + oy <1
1,d 2/3,d
Fastening Pattern
o] o] o] o] o] o]
L] L[] L] L] L[] L[]
. . . . . . —
(lz ;’_n ° o O o ° o ° o o O o ° F3
= 3 |e . . . . °
QE) (] [ ) [ ) [ ] [ ] [ ] [ ]
=2> |o o o o o o
o o o o o o «
F,
2 ® o ® e o
| m (o] (o] o o o o
8( g ° [e] O [e] ° o ° o o O o °
a ® |[e ° ° [ ° [
% W o o o o o o
g ° L] O [ ] ° [ ] ° [ ] [ ] O [ ] °

Red dots indicate holes filled with fasteners.

Note: F, and F, given in ETA.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners

Structural screws are an easy and fast way to connect CLT panels together as they require no pre-
drilling. They provide a clean, hidden connection where aesthetic values are paramount.

ltems Required

Timber Fasteners
SWD Double Threaded Screw,
ESCRFTZ Fully Threaded Cylinder-Head Screw

SWD ESCRFTZ

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners

SWD - Double Threaded Screw

SWD is a double threaded structural screw designed to connect CLT and mass
timber wood members. The screws are suitable for inclined installations and can

be installed as a cross pair to take loads in several directions.

Advantages:
e Double threaded, pulls the two wood members together

e Small cylinder head for allowing hidden assemblies
e Can be installed in cross pair to take loads in two directions
e No pre-drilling required

C€

ETA-21/0670
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[
T B
SWD - Range Overview
Product Dimensions [mm]
Reference d | 1, 1 d, d
SWD6.5x¢ 6,5 65-220 40-95 33,6-88,5 8 4,0
SWD8.0x¢ 8,0 90-330 40-95 31,6-86,5 10 54
CLT Wall to CLT Floor / Ceiling Connection —
SWD 45° Cross Pairs
. Shear capacit
| | e
tCLT,min Rw,k,pair Rhuck,k,pair
SWD6.5X90 52 39 1,96 + 5,51 /k
SWD6.5X130 56 39 1,96 + 5,51 /k x
SWD6.5X160 67 69 343+551 /K,
SWD6.5X190 78 8,6 431 +551/k
SWD6.5X220 88 10,4 5194551/ to.
SWD8.0X90 64 44 217 +10,22 /k ., / F.
SWD8.0X130 64 44 217 +10,22/k
SWD8.0X160 67 78 39+10,22/K,, E /
v
SWD8.0X190 78 9,9 4,94 +1022/k
SWD8.0X220 88 12,0 598+ 10,22 /k 5 141 xa, g
SWD8.0X245 97 13,7 6,84+1022/k i~ >
SWD8.0X275 108 13,7 6,84 +1022/k_, T '
<3
SWD8.0X300 17 175 8,74 +1022/k , el
SWD8.0X330 127 17,5 8,74 +10,22 /k
Characteristic parameters of fasteners x\’
and more information are included in chapter 10. S

L2
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Fasteners
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CLT Wall to CLT Floor / Ceiling Connection — SWD 25° Inclined Installation

t;,; [mm]
Product W 80 90 100 120 140 160 180
,min
L Cu] 2 Rl‘k ‘Rzm{ £ Rl‘k ‘RZIS,k £ R1‘k ‘Rm,k £ R1‘k ‘Rm,k £ R1‘k ‘RZ/S,k £ R1,k R2/3,k £ R1,k RZ/a.k
L - [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x160 100 90 3,312,256 90 331|225, 90 331225 90 |331/225| 90 331|225 90 3,3112,25 90 3,31]2,25
SWD6.5x190 110 105 |3,82|2,45|95-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 |3,82|2,45| 90-105 |3,82 (2,45
SWD6.5x220 120 115-12014,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 |4,26 |2,59| 95-120 |4,26|2,59 ’5
o
SWD8.0x220 125 = 115-120 5,41 | 3,59|110-120| 5,41 | 3,59 | 110-120| 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 i
SWD8.0x245 135 120-130| 5,88 | 3,77 |110-130{ 5,88 | 3,77 | 110-130 | 5,88 3,77 | 110-130 | 5,88 | 3,77 'J
SWD8.0x275 150 - - 145-160| 5,88 | 3,77 | 125-160 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 (g
SWD8.0x300 150 - - 150-155| 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00 ;
(1]
SWD8.0x330 165 = = 175-185| 6,75 | 4,00 | 155-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00 ;
5
ty,; [mm] o
Product W 200 220 240 260 280 300
,min
LD i) £ Rl,k Rz/s,k £ Rl,k Rz/s,k £ Rl,k Rz/s,k £ R1,k Rz/s,k £ R1,k Rz/s,k £ R1,k Rz/s,k
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x160 100 90 331|225 90 331|225 90 331|225 90 331|225 90 331|225 90 331|225
SWD6.5x190 110 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45 | 90-105 | 3,82 | 2,45
SWD6.5x220 120 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59 | 95-120 | 4,26 | 2,59
SWD8.0x220 125 |[110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59 | 110-120 | 5,41 | 3,59
SWD8.0x245 135 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77 | 110-130 | 5,88 | 3,77
SWD8.0x275 150 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77 | 110-160 | 5,88 | 3,77
SWD8.0x300 150 | 135-155| 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00 | 135-155 | 6,75 | 4,00
SWD8.0x330 165 | 135-185| 6,75 | 4,00 | 135-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00 | 135-185 | 6,75 | 4,00
Table continues on next page.
I:1
_———— I:1
H f !
2/3 £ WCLT,min
D i
4
\F
1 F2 F3
1 |y e |
1
1
5
| “Q
1
I 5
[&]
1 -
wcLT,min :
Note: Other min. spacing and edge
06,5 08,0 distances requirements are fulfilled for
17 20 the installation characteristics given in
8, the load table. If the grain orientation
of the CLT panel is different the
a 39 48 - e
4t spacing defintion may change.
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Structural Fasteners
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CLT Wall to CLT Floor / Ceiling Connection — SWD 35° Inclined Installation

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

t;,; [mm]
Product W, 80 90 100 120 140 160 180
Reference [mm] g R1‘k ‘Rm,k g R1‘k ‘Rm,k é R1.k ‘RZ/S,k g R1.k ‘RZ/S,k g R1.k ‘Rm,k g R1,k R2/3,k g Rl‘k Rm,k
= [kN] 2 [kN] - [kN] - [kN] - [kN] - [kN] 2 [kN]
SWD6.5x190 130 90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45| 85-90 | 3,4 |2,45
SWD6.5x220 145 = = - |100-105|3,72 12,59 | 90-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 | 3,72 2,59 | 85-105 |3,72|2,59| 85-105 |3,72|2,59
5 SWD8.0x220 150 - - - 105 |4,87|359| 105 |4,87|359| 105 |4,87|359| 105 |487|359| 105 |4,87|359| 105 |4,873,59
E SWD8.0x245 165 s = = = = = 15 |5,23|3,77 |105-115|5,23 | 3,77 |105-115| 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115 5,23 | 3,77
: SWD8.0x275 180 - - - - - - 140 5,23 |3,77|120-1405,23| 3,77 |105-140| 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140 | 5,23 | 3,77
g SWD8.0x300 190 = = = = = = = = = 140 |5,84|4,00(120-140|5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00
-
% SWD8.0x330 205 - - - - - - - - - 165 |5,84|4,00|145-165| 5,84 | 4,00 | 125-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00
=
: tgr [mm]
(&) Product Wt min 200 220 240 260 280 300
R i) g R1,k R2/3,k g R1,k R2/3,k g R1,k R2/3,k g R1,k R2/3,k g R1,k R2/3,k g R1,k R2/3,k
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x190 130 85-90 | 34 | 245 | 8590 | 34 | 245 | 8590 | 34 | 245 | 8590 | 34 | 245 | 8590 | 34 | 245 | 85-90 | 34 | 245
SWD6.5x220 145 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-106 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-105 | 3,72 | 2,59 | 85-1056 | 3,72 | 2,59
SWD8.0x220 150 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59 105 4,87 | 3,59
SWD8.0x245 165 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115| 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115 | 5,23 | 3,77 | 105-115| 5,23 | 3,77
SWD8.0x275 180 | 105-140 | 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140| 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140 | 5,23 | 3,77 | 105-140| 5,23 | 3,77
SWD8.0x300 190 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00 | 120-140 | 5,84 | 4,00
SWD8.0x330 205 |120-165| 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00 | 120-165 | 5,84 | 4,00
CLT Wall to CLT Floor / Ceiling Connection — SWD 45° Inclined Installation
t;,; [mm]
Product Weirin 80 90 100 120 140 160 180
Reference [mm] é’ R1,k ‘Rm,k g R1,k ‘R2/3,k g R1,k ‘RZIEI,I( g R1,k ‘RZIEI,I( g R1,k ‘R2/3,k g R1,k Rz/a,k g R1,k R2/3,k
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x220 165 |85-90| 3,3 |{2,59| 85-90 | 3,3 |2,69| 85-90 | 3,3 |2,59| 85-90 | 3,3 |2,59| 85-90 | 3,3 |2,59| 85-90 | 3,3 |2,59| 85-90 | 3,3 2,59
SWD8.0x245 190 - = = 100 (4,71 3,77 100 |4,713,77| 100 |4,71|3,77| 100 |4,71|3,77| 100 |4,71|3,77| 100 |4,71|3,77
SWD8.0x275 210 - - - |116-120| 4,71 13,77 |105-120| 4,71 | 3,77 | 100-120| 4,71 | 3,77 |100-120| 4,71 | 3,77 |{100-120| 4,71 | 3,77 | 100-120| 4,71 | 3,77
SWD8.0x300 225 = e = = ° = = ° - |105-120| 5,15 14,00 |100-120| 5,15 | 4,00 | 100-120| 5,15 | 4,00 | 100-120| 5,15 | 4,00
SWD8.0x330 245 - - - - - - - - - |125-1401 5,15 | 4,00 | 105-140| 5,15 | 4,00 |100-140| 5,15 | 4,00 |100-140| 5,15 | 4,00
t;,; [mm]
Product Wt min 200 220 240 260 280 300
Reference [mm] g R1,k RZ/S,k g R1,k RZ/s,k g R1,k Rz/a,k g RI,k R2/3,k g R1,k R2/3,k g R1,k R2/3,k
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x220 165 85-90 | 3,3 | 259 | 85-90 | 3,3 | 259 | 8590 | 33 | 259 | 8590 | 33 | 259 | 8590 | 33 | 259 | 85-90 | 3,3 | 2,59
SWD8.0x245 190 100 471 | 3,77 100 4,71 | 3,77 100 4,71 | 3,77 100 4,71 | 3,77 100 471 | 3,77 100 471 | 3,77
SWD8.0x275 210 |100-120| 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77 | 100-120 | 4,71 | 3,77
SWD8.0x300 225 1100-120 | 515 | 4,00 | 100-120 | 515 | 4,00 | 100-120 | 515 | 4,00 | 100-120 | 515 | 4,00 | 100-120 | 5,15 4 1100-120| 515 | 4,00
SWD8.0x330 245 |100-140 | 515 | 4,00 | 100-140 | 515 | 4,00 | 100-140 | 515 | 4,00 | 100-140 | 515 | 4,00 | 100-140 | 515 4 1100-140 | 515 | 4,00

Characteristic parameters of fasteners
and more information are included in chapter 10.
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Structural Fasteners

ESCRFTZ - Fully Threaded Cylinder-Head
Screw

The fully threaded ESCRFTZ screws are designed for CLT and glulam construc-
tions. The screw is approved to be used for beam reinforcement applications and
is suitable for inclined installations. By installing a cross pair the connection can
take loads in several directions.

Advantages:
e Fully threaded

e Small cylinder head for hidden assemblies
e No pre-drilling required

S
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;; E UK i
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ETA-13/0796 (&)
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d 5
(&)
ESCRFTZ — Range Overview
Product Dimensions [mm]
Reference d | |g d, d
ESCRFTZ8.0x¢ 8,0 120 - 400 110 - 390 10,2 5,2
CLT Wall to CLT Floor / Ceiling Connection —
ESCRFTZ 45° Cross Pairs
Shear capacity L= 7 - L
Minimum : | - -
Product thickness Ry=min (R, 5 Rekpar) (KNI
Reference t
CLT,min Rw,k,pair Rhuck.k,pair \ T—a
F
ESCRFTZ8.0X120 64 6,2 311 +923/k v
ESCRFTZ8.0X140 64 76 38+923/k
ESCRFTZ8.0X160 67 9,0 449+923/k
ESCRFTZ8.0X180 74 10,4 518+923/k ' 141xa, o
ESCRFTZ8.0X200 81 1,8 587+9,23/k '
ESCRFTZ8.0X220 88 13,1 6,56 + 9,23 /k
ESCRFTZ8.0X240 95 14,5 725+9,23/k
ESCRFTZ8.0X260 102 15,9 795+9,23/k
ESCRFTZ8.0X280 109 173 8,64+9,23/k o~
ESCRFTZ8.0X300 17 18,7 9,33+9,23/k
ESCRFTZ8.0X350 134 221 11,06 +9,23 /k_,
ESCRFTZ8.0X400 152 25,6 12,79+ 9,23 /k

Characteristic parameters of fasteners
and more information are included in chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Fasteners

Minimum Distances p| e
. L a
CLT Wall tc; CLT Floorl / Ceiling Connection s
Screws 45° Cross Pairs -
Dimensions a, a A, 0 a, . a, ‘_E
SWD6.5 65 10 10 39 20
SWD8.0 80 12 12 48 24
ESCRFTZ6.5 80 12 12 48 24
: az,red :
: : See chapter 10 for
H H more information.
a4,c a4,c
Recommended max.
Pre-Drilling Diameter: g 141 xa, -
Product Max. Pre-Drill
Reference Hole Diameter [mm]
SWD86,5 03,5
SWD8,0 05,0
ESCRFTZ8,0 05,0
3

@ HELPFUL TIP

When to choose fully threaded screws or double threaded screws?

Fully threaded screws can take higher loads, if well placed. They can be used
for reinforcement of beams.

OR

Double threaded screws have the advantage of partial threaded screws and
fully threaded screws:

e Take higher loads than partially threaded screws
e Can pull two wood members together creating a clamp effect

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Concealed Connection StrongTie

The BTALU concealed connector is installed within pre-cut sections of the vertical CLT panel,
resulting in an invisible connection capable of impressive characteristic capacities.
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ltems Required

. . Timber Fasteners
Concealed Connector - Uplift and Shear Restraint CSA Connector Screw.

BTALU CNA Connector Nails,
STD Dowels for Concealed Connectors

CSA CNA

STD

BTALU
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Concealed Connection

BTALU - Concealed Connector

A wall-to-floor connection solution when both faces of the CLT panel are to be
visisble is the BTALU connector — as it is completely concealed once installed.
Dowels can be chosen to fit into the CLT panel, with plugs that can be added to
achieve a perfect cosmetic result. This method also helps to achieve good fire

performance.

Advantages:

e Concealed connection

e Adjustable length to fit all configuration
e Good fire performance

Note: BTALU holes to be drilled by the user

c E UK
ETA-07/0245 C n
Dimensions
Dimensions [mm] Qty Holes
Model No.
A B C t Screws or Nails
BTALU90 90 103 62 6,0 16 05
BTALU120 120 103 62 6,0 22 05
BTALU160 160 103 62 6,0 3005
BTALU200 200 103 62 6,0 3805
BTALU240 240 103 62 6,0 46 05
BTALU1200 1200 103 62 6,0 240 05
BTALU3000 3000 103 62 6,0 600 05

Characteristic Capacity —

CLT Wall to CLT Floor / Ceiling Connection — 1 Concealed Connector

Fasteners Characteristic Values [kN]

Model No. Flange A Flange B Shear (R,, =R, ) T?Hjl:)m
CLT Floor / CLT Wall Length of the dowels [mm] Al

celing 80 100 120 140 160 | 'engths
BTALU120 20 CNA4.0x50 3STD12 18,2 19,4 20,7 22,3 239 9,8
BTALU160 28 CNA4.0x50 4 STD12 29,5 31,2 33,3 35,7 38,2 13,7
BTALU200 36 CNA4.0x50 58TD12 41,9 44,3 47,2 50,4 53,9 17,6
BTALU240 44 CNA4.0x50 6 STD12 54,9 57,9 61,7 65,9 70,3 21,5
BTALU280 52 CNA4.0x50 7 STD12 68,0 7.7 76,4 81,7 87,2 25,5
BTALU320 60 CNA4.0x50 8 STD12 81,0 85,5 91,2 97,5 104,1 29,4
BTALU360 68 CNA4.0x50 9 STD12 93,8 99,0 105,8 113,3 1211 33,3
BTALU400 76 CNA4.0x50 10 STD12 106,1 112,3 120,2 129,0 137,9 37,2
BTALU440 84 CNA4.0x50 11 STD12 118,0 1252 134,4 144,4 154,7 41,2
BTALU480 92 CNA4.0x50 12 STD12 129,3 1377 148,2 159,7 171,3 451
BTALU520 100 CNA4.0x50 12 STD12 129,3 138,4 150,5 163,1 175,8 49,0
BTALU560 108 CNA4.0x50 12 STD12 129,3 138,4 150,7 164,9 1791 52,9
BTALU600 116 CNA4.0x50 12 STD12 129,3 138,4 150,7 164,9 180,4 56,8

| SIMPSON|

<7>—>/
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Concealed Connection

Characteristic Capacity —
CLT Wall to CLT Floor / Ceiling Connection — 1 Concealed Connector

Fasteners Characteristic Values [kN]
Model No. Flange A Flange B Shear (R,, =R, ) T?Rfl:)m
CLT Floor/ CLT Wall Length of the dowels [mm] Al
celing 80 100 120 140 160 | lengths
BTALU120 20 CSA5.0x50 3STD12 32,2 34,6 37,6 411 451 18,4
BTALU160 24 CSA5.0x50 4 STD12 43,0 46,1 50,1 54,9 60,0 24,5
BTALU200 28 CSA5.0x50 58TD12 53,8 57,6 62,7 68,6 751 30,6
BTALU240 32 CSA5.0x50 6 STD12 64,6 69,2 5,3 82,4 90,1 36,7
BTALU280 36 CSA5.0x50 7 STD12 75,4 80,7 87,9 96,1 105,2 42,8
BTALU320 40 CSA5.0x50 8 STD12 86,2 92,2 100,4 109,9 120,3 49,0 §
BTALU360 44 CSA5.0x50 9STD12 97,0 103,8 113,0 123,6 135,3 55,1 E
BTALU400 48 CSA5.0x50 10 STD12 107,8 115,3 125,5 1374 145,0 61,2 O
BTALU440 52 CSA5.0x50 11 STD12 118,5 126,9 1381 1454 1477 67,3 g
BTALU480 56 CSA5.0x50 12 STD12 129,3 138,4 145,5 148,0 149,5 73,4 g
BTALU520 56 CSA5.0x50 12 STD12 129,3 138,4 145,5 148,0 149,5 79,6 :
BTALU560 56 CSA5.0x50 12 STD12 129,3 138,4 145,5 148,0 149,5 85,7 O
BTALU600 56 CSA5.0x50 12 STD12 129,3 138,4 145,5 148,0 149,5 91,8

Fastening Pattern

F4
[ ] [ ] <7
O > F —
O [¢] 2 F
o o 1
[ ] o
[ ] [ ]
O [¢]
(o] o
[ ] o
[ [ ]
(@)
O [e]
E' (o] o
I O o
g8 L\t 52
N *OJ 5T =9
Q > o o 2 g
% [e] O
o [e]
@ o] o]
O [¢]
o o O
o [e]
o o O
O [¢]
(e} O
o [e] O
o o 40 mm
O [¢]
© © (‘\ 20 mm
‘ £
=
Red dots indicate position of <)
the holes to be drilled o Note: BTALU holes to be drilled by the user
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Acoustic Solutions

Angle brackets and fasteners adapted for use with acoustic absorbent material help to provide
superior resistance to sound transfer through CLT wall and floor junctions.
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Acoustic Isolating Angle Brackets — Acoustic Isolating Washers Timber Fasteners
Uplift and shear restraint SIT + SITW + SITW-M CNA Connector Nails,
ABAI105, ABR255 SDS ABAI Connector Screw,

SWW Washer-Head Screw

ABAI105
SIT» CNA
SITW
SDS
ABR255
SITW-M
*) Colour may change depending on product SWW
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Acoustic Solutions

SIT SITW SITW-H — Acoustic Isolating
Washers

SITW washers are combined with SIT isolating strips to create a high-
performance system in CLT buildings that are required to deliver superior
acoustic performance. The isolating washer is fitted between a metal washer
and the CLT when assembling with screws, which prevents vibration being
transmitted through the connection.

Advantages:
e Reduced sound transfer between structural components

e |mproved draught sealing

Dimensions
Dimensions [mm] Static load [N/mm?]
Model No.
Width Length Thickness Min. Max.
SIT75 0,05 0,075
SIT150 0,10 0,15
SIT350 On demand On demand 6or12,5 0,23 0,35
SIT750 0,50 0,75
SIT1500 1,00 1,50
Compatible Dimensions [mm]
L connectors
A B C t

SITW70/70 HTT 0~12 70 70 6,0
SITW100/265 ABR255 - 100 265 6,0

The SIT material is chosen depending of the load applied on the panel, the width of the panel and the expected performances.
Contact us for more information.

. Dimensions [mm]
A B t
SITW-M0608 06 0r8 08,5 034 6
SITW-M1012 010 0r 12 012,5 049 6

| SIMPSON|
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Acoustic Solutions

SWW + SIT - Washer-Head Screw with
Acoustic Isolating Washers

In wall-to-wall connections the SWW washer-head screw is recommended due
to the high head pull-through resistance it provides. The washer head also pulls
the wall elements together, creating a firm assembly. By adding an acoustic
washer the transfer of sound is decreased.

Advantages:
¢ High head pull-through resistance

¢ Pull the wood members together
e No pre-drilling required
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SWW — Range Overview

Bl Dimensions [mm]
Reference d | L d, d t,
SWW6.0xe 6,0 60 - 300 42-70 14 39 18- 230
SWW8.0xe 8,0 80 - 400 50-80 22 52 30 -320
SWW10.0xe 10,0 100 - 400 50-80 25 6,2 50 - 320

CLT Wall to CLT Floor / Ceiling Connection — SWW + SIT 90° Installation

t;,; [mm]
Product W | 80 100 120 140 160 180 200 220 240 260
Reference [mm] Rax.k Rv.k Rax.k F‘v‘k Rax,k Rv.k Rax.k Rv,k Rax‘k Rv.k Rax.k Rv‘k Rax,k Rv.k Rax.k Rv,k Rax‘k Rv.k Rax.k Rv‘k
[kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN]

SWW6x160 + SIT 60 316 | 0,75 | 2,91 | 0,75 | 1,87 | 0,6 - - - - - - - -

SWW6x180 + SIT 60 316 | 0,75 | 3,16 | 0,76 | 291 | 0,75 | 1,87 | 0,6 = = - = = = = > =

SWW6x200 + SIT 60 316 | 0,75 | 3,16 | 0,76 | 3,16 | 0,75 | 291 | 0,76 | 1,87 | 0,6 - - - -

SWW6x220 + SIT 60 316 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 291 | 0,75 | 1,87 | 0,6 - = = - =

SWW6x240 + SIT 60 316 | 075|316 | 075|316 | 075|316 | 075 | 316 | 0,75 | 291 | 0,75 | 1,87 | 0,6 - - -

SWW6x260 + SIT 60 316 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 291 | 0,76 | 1,87 | 0,6

SWW6x280 + SIT 60 316 | 0,75 | 316 | 0,75 | 3,16 | 0,75 | 3,16 | 0,76 | 3,16 | 0,75 | 3,16 | 0,75 | 3,16 | 0,76 | 291 | 0,76 | 1,87 | 0,6

SWW6x300 + SIT 60 316 | 075|316 | 075|316 | 075|316 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 3,16 | 0,75 | 291 | 0,75 | 1,87 | 0,6

Table continues on next page.

@ HELPFUL TIP

Head side element must be predrilled to avoid
sound transmission between the smooth
shank part of the screw and the timber.
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Acoustic Solutions

| SIMPSON|

CLT Wall to CLT Floor / Ceiling Connection — SWW + SIT 90° Installation (cont.)

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

ty (]
Product w 100 120 140 160 180 200 220 240 260 280 300
CLT,min
Reference mm
[ ] Rax,k Rv,k Rax.k Rv,k Rax.k Rv,k Rax.k Rv.k Rax.k Rv.k Rax‘k F{v.k Rax,k Rv.k Rax.k Rv.k Rax,k Rv‘k Rax,k Rv,k Rax,k Rv.k
[kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN]
SWW8x160 + SIT 80 3,67 | 1,18 -
SWW8x180 + SIT 80 492 |1,39 | 3,67 | 1,18 - - —
[}
SWW8x200 + SIT 80 |508]|139|492|139|367] 118 - - E
SWW8x220 + SIT 80 |508]|139|508|139|492|139 367|118 | - - - - I:
SWW8x240 + SIT 80 |508]|139|508|139|508/1,39]|492]|139 367|118 - %
]
SWW8x260 + SIT 80 5,08139|508]|139|508|139|508]139]|492]|139|367| 1,18 - - %
SWW8x280 + SIT 80 508139508 139]|508|139|5,08]139]|508]| 139492139367 118 - =
=
SWW8x300 + SIT 80 |5,08|139|508]|139]|508|139|508]139]|508]|139|508|139]|492|1,39]367]| 1,18 - (_I_)
SWW8x320 + SIT 80 508 1139|508]|139]|508(139]|508]139]508|139|508]|139 508139492139 |367]| 118 -
SWW8x340 + SIT 80 5,08 1,39|508|139]508|139]|508]|139]|508|139]|508 139 508]|139]|5,08]|139|492]|139]3,67| 1,18
SWW8x360 + SIT 80 5,08 1]1,39|508]|139]508|139]|508]|139]508|139]|508]139|508]|139]|5,08]|139|508]139]|492]139]|367]| 118
SWW8x380 + SIT 80 5,08|139|508)|139|508|139|508]|139]|508]| 139508139508/ 139]|508]|139|508|139]|508]| 139492139
SWW8x400 + SIT 80 |5,08]139]|508]|139]|508|139|508]139]|508]| 139508139508/ 139]|508]|139|508|139]508]|139]508|139
SWW10x180 + SIT | 100 - 1438152 -
SWW10x200 + SIT | 100 589 1,79 | 438 | 1,52
SWW10x220 + SIT | 100 - 1638199589179 438|152 - - -
SWW10x240 + SIT | 100 - 1638|199|6,38|199|589|179|438|152| - - - - - - - - - - - -
SWW10x260 + SIT | 100 - 1638]199|6,38|199|6,38|199|589|179 438|152 - - - - - - - - - -
SWW10x280 + SIT | 100 6,38 11,99 16,38 |199|6,38|199|6,38|199|589| 179|438 |152| -
SWW10x300 + SIT | 100 - 16,38]199|6,38|199|6,38|1,99|6,38| 199 |6,38|199 589 179|438|152| - - - - - -
SWW10x320 + SIT | 100 - 16,38|199|6,38|199|6,38|1,99|6,38| 199 |6,38|199|6,38|1,99|589]| 1,79 |438|152
SWW10x340 + SIT | 100 - 16,38|199|6,38|199|6,38|1,99|6,38| 199 |6,38|199|6,38|1,99|6,38|199 589|179 |438|152| - -
SWW10x360 + SIT | 100 6,38 11,99 16,38 199 |6,38|1,99|6,38|1,99|6,38| 199 |6,38|199|6,38|1,99|6,38| 199|589 179 |438]| 152
SWW10x380 + SIT | 100 6,38 11,99 16,38 199 |6,38|1,99|6,38|1,99|6,38| 199 |6,38|1,99|6,38|1,99|6,38| 199 |6,38|1,99|589]| 179
SWW10x400 + SIT | 100 - 16,38]199|6,38|199|6,38|1,99|6,38| 199 |6,38|1,99|6,38|1,99|6,38| 199 |6,38|1,99|6,38|1,99|6,38| 199
Characteristic parameters of fasteners and more information are included in chapter 10.
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Acoustic Solutions

ABAI - Acoustic Isolating Angle Bracket

Developed specifically to provide exceptional acoustic performance, ABAI
features two intermediate layers of sound isolation material to be fully integrated
into the CLT wall-to-floor connection, preventing the transmission of vibration
through the angle bracket and fasteners.

Advantages:
e Good balance between mechanical and acoustic performances

e Reduced build time and cost as addition sound insulation is not required
e Dedicated CLT-CLT fastener pattern

1
3
m c E UK
H CA
() ETA-06/0106
[]
=]
$ Dimensions
- . . Qty Holes Qty Holes
('_') Model No HINCISITS ] Flange A Flange B
’ Screws Bolts/
A B C D E t . Screws
or Nails Anchors
ABAI105 113 103 90 106 18 3,0 805 301 307

Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

Characteristic Values Slip Modulus
Fasteners TkN] [kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT CLT R1,k Rz,k = Ra,k kser,m,k kser,nz,k = kser,na,k
8CNA40X60 | 3SDS25600 | 2,0/, 2,0/k , 08 0,6
ABAI105
8 CSA5.0x50 3 SDS25600 2,0/k 2,0/k 0,8 0,6

mod mod

Ultimate Limit State Capacity (Limit Deformation) and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

Characteristic Values Slip Modulus
Fasteners [kN/mm]
Model No. Flange A Flange B Tensile Shear Tensile Shear
CLT CLT R1.u Rz‘u = Rs.u kser,m,k kser.RZ.k = ksel,RS,k
8 CNA4.0x60 | 3 SDS25600 79K ., 59K, 0,8 0,6
ABAI105 -
8 CSA5.0x50 | 3 SDS25600 79K ., 59/, 0,8 0,6

Angle brackets take uplift and shear loads at the same time. It means that interaction (F1 d )2 <F2/3 q )2 L
P = S

between both load direction should be considered using this equation:
Ria Ry/3a

Fastening Pattern

om
s
g 3 \
= > F
a4
= _—
N 77772720/000 F
2
8 o AF/
il 3
32
<8 Note: For proper acoustic
Qw performance ABAI105 needs
E to be installed using MOABAI
@ mounting template.
Red dots indicate holes filled with fasteners. Note: F, and F, given in ETA.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Acoustic Solutions

Acoustic Performance of ABAI105 with Sound Insulation

Tile (SIT) at CLT Wall to CLT Floor Connection

Vibration Reduction Indices

Bass Frequencies

| SIMPSON|

Fr [Hz] K12 [dB] K14 [dB]
K, [dB] 40 16,6 25,1
A 50 12,4 16,3
63 141 19,9
60 80 97 181
100 12,0 1,9
50 125 7,6 15,6
160 16,2 20,7
40
30 Midrange Frequencies
Fr [Hz] K12 [dB] K14 [dB]
20 200 14,3 26,9
250 12,8 16,6
10 315 1,9 12,8
-~ 400 1,2 14,6
0 1.000 2.000 3.000 4.000 5.000 6.000 500 126 173
Fr[Hz] 630 16,9 19,8
B K12: Lower wall — floor 800 22,6 30,7
B K14: Lower wall — floor — upper wall 1000 234 355
K14 ||| High Frequencies
Fr [Hz] K12 [dB] K14 [dB]
1.250 23,2 374
I 1.600 237 410
[l mz 2.000 35,1 49,4
= 2.500 31,9 42,2
3.150 34,6 491
Calculated Gains Compared to a 4.000 34/ 38,0
Typical Angle Bracket without an Isolating Strip 5.000 387 il
6.300 34,7 33,6
K12 [dB] Gain12 [dB] K14 [dB] Gain14 [dB]
BF 12,7 0,9 18,3 47
MF 15,8 1,3 21,8 2,1
HF 31,4 94 40,5 1,6

In terms of sound transmission between the wall and floor, very high gains are achieved in the
high frequency band. When it comes to transmission between levels, there is a significant
increase in hearing perception for the low-frequency band compared to an typical angle bracket
without an isolating strip.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Acoustic Solutions

ABR255 + SIT - Reinforced Angle Bracket
with Acoustic Isolation

Combined with SIT, the ABR255 provides high performances with improved
acoustic performances.

Advantages:

e High performance adapted to CLT buildings

e \ery versatile thanks to its various nail pattern and fixing possibilities

e | oad capacities in all directions

C€

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No. A B c t Screws Bolts/ Screws Bolts
or Nails Anchors or Nails
ABR255 120 100 255 3,0 52 05 2014 41 05 4014
SITW100/265 100 265 - 6,0 - - - -

Characteristic Capacity and Slip Modulus —
CLT Wall to CLT Floor / Ceiling Connection — 1 Angle Bracket

Characteristic Values Slip Modulus
Fasteners (kN/mm]
Mode No. Flange A Flange B Tensile Shear Tensile Shear
CLT CLT R1,k Rz,k = Rs,k kser,m,k kser,nz,k = kser,Ra,k
24 CNA4.0x50 | 21 CNA4.0x50 15,6/k " 28,6 n 3,9
ABR255 24 CNA4.0x60 | 21 CNA4.0x60 18,17k " 31,4 8,9 4,3
24 CSA5.0x50 | 21 CSA5.0x50 18,17k " 31,4 8,9 4,3
Angle brackets take uplift and shear loads at the same time. It means that interaction (' F, , 2 Foyza 2
between both load direction should be considered using this equation: R_ + R <1
1,d 2/3,d
Fastening Pattern
4 N
o o o o o [}
° ° ) ° o
° ° ° ° ° )
om|o O o o O )
0e o o o o o [}
s& |e ° ) ° o
o ° ° ° ° ° °
=>|o o o o o
) o o o o o
o <
L ° ° ° ° F
° ° ° ) ° ° 3
g3l O O o
o= o o o o [} o
5 o |e ° ° °
Quw ] o o o o o
= o ] o o
3 ) O ° ° o ) O )

/

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Acoustic Solutions

Acoustic Performance of ABAI105 with Sound Insulation

Tile (SIT) at CLT Wall to CLT Floor / Ceiling Connection

Vibration Reduction Indices

Bass Frequencies

| SIMPSON|

Fr [Hz] K12 [dB] K14 [dB]
40 12,3 23,2
50 14,5 17,2
63 14,4 15,1
80 12,0 11,5
100 13,9 10,4
125 12,6 12,4
160 14,4 14,9

Midrange Frequencies

Fr [Hz] K12 [dB] K14 [dB]
200 13,8 219
250 11,5 10,0
315 3,9 13,4
400 12,2 13,2
500 11,3 19,1
630 16,7 22,7
800 20,4 27,8
1000 22,1 359

High Frequencies

Fr [Hz] K12 [dB] K14 [dB]
1.250 22,2 341
1.600 24,0 38,7
2.000 35,0 a7
2.500 23,0 34,6
3.150 31,6 47,0
4.000 33,4 43,2
5.000 33,5 41,0
6.300 32,3 37,5

K; [dB]
A
50
45
40
35
30
25
20
]
>N
10
5
0 1.000 3.000 4.000 5.000 6.000
Fr [Hz]
B K12: Lower wall — floor
B K14: Lower wall — floor — upper wall
K14 |||
| l K12
Calculated Gains Compared to a
Typical Angle Bracket without an Isolating Strip
K12 [dB] Gain12 [dB] K14 [dB] Gain14 [dB]
BF 13,5 1,7 15,0 1,4
MF 14,0 -0,5 20,5 0,8
HF 29,4 74 39,8 0,9

In terms of sound transmission between the wall and floor, very high gains are achieved in the
high frequency band. When it comes to transmission between levels, there is a significant

increase in hearing perception for the low-frequency band compared to an typical angle bracket
without an isolating strip.
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CLT Floor to CLT
Floor In-Plane
Horizontal
Connections

For larger buildings with upper
floor spans greater than 15 metres
it is necessary to link floor panels
together.

A vital component in maintaining the
stability of the structure and to resist
racking forces, junctions between
floor panels transmit shear forces
between the panels.

The following section describes
methods for linking floor panels using
timber or steel splines, half-lap joints
and butt-joints.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

CLT Floor to CLT Floor Solutions

Timber Spline Connection

Product Options:
TTUFS see page 121
WSV see page 123

A common method for linking CLT floor
panels, timber splines can be installed
via routing a groove and fastening the
spline across the gap.

| SIMPSON|

Steel Spline Connection

Product Options:
NP see page 125
CSA see page 126

Similar to using a timber spline, with the
benefits of a higher performance and a
more cost-efficient solution as no routing
of the panel is required.

Half-Lap Joint

Product Options:

SWD see page 129
ESCRFTZ see page 130
TTUFS see page 131
SWC see page 132
SWW see page 134

Overlapping panels like this allows

one panel to support the other during
installation. Load capacity can be
increased through the use of fully
threaded screws where the timber splits.

Butt-Joint

Product Options:

SWD see page 138
ESCRFTZ see page 140

Butt-joints are often employed as this
form of CLT panel requires a simpler
manufacturing process. The panels are
pulled together using fully or double
threaded structural screws which can
also be installed in cross pairs for even
greater load capacities.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Timber Spline Connection

A common method for linking CLT floor panels, timber splines can be installed via routing a groove
and fastening the spline across the gap.
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ltems Required

Timber Fasteners
TTUFS Countersunk Screw,
WSV Quik Drive® Collated Screw

WSV is installed
with our Quik Drive®
QDPRO76SKE system

Attachment
QDPRO76

WSV
Extension

WSV
TTUFS
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Timber Spline Connection

TTUFS - Countersunk Screw

The Solid-Drive TTUFS countersunk screws are available in a variety of dimen-
sions, the deep 6-lobe recess provides a good control during installation and
the countersunk head allows a flush finish after installation suitable for spline
applications.

Advantages:
e Countersunk head sinks into the wood allowing a flush finish

e Milling thread to reduce the drive-in torque
e ETA approved

G

ETA-21/0670

TTUFS — Range Overview

| SIMPSON|

Product Dimensions [mm]
Reference d | l, d, d .
TTUFS4.5x8 45 25-80 20-50 8,4 2,8 5-5
TTUFS5.0x¢ 50 30-120 25-60 9,6 31 5-60
TTUFS6.0x¢ 6,0 40-180 34-70 11,6 3,7 6-110
TTUFS — CLT Spline Connection
Plywood Board p, = 490 kg/m® to CLT p, = 350 kg/m?®
Chracteristic Shear (Rv,x,k or Rv,V,k)
Capacity for Plywood (p,> 490 kg/m’) to CLT (p,> 350kg/m?)
Product Connection Depending of the Thickness of the Panel t
Reference 15 18 22 25 30
Rv.eo,k.15 Rv,90,k,18 Rv,90,k,22 Rv,eo.k,zs vagomo
TTUFS4.5%40 0,97 - - - - v
TTUFS4.5X45 1,01 1,07 - - = v? Itn
TTUFS4.5X50 1,01 1,08 1,41 1,37 - F"sY
TTUFS4.5X60 1,01 1,08 1,44 1,44 1,44
TTUFS4.5X70 1,01 1,08 1,44 1,46 1,46 tp]
TTUFS4.5X80 1,01 1,08 1,44 1,51 1,51
TTUFS5.0X40 1,08 - - - -
TTUFS5.0X50 1,20 1,28 1,59 1,56 -
TTUFS5.0X60 1,20 1,28 1,69 1,78 1,74
TTUFS5.0X70 1,20 1,28 1,69 1,78 1,93
TTUFS5.0X80 1,20 1,28 1,69 1,78 1,93
TTUFS5.0X90 1,20 1,28 1,69 1,78 1,95
TTUFS5.0X100 1,20 1,28 1,69 1,78 1,95
TTUFS5.0X120 1,20 1,28 1,69 1,78 1,95

Table continues on next page.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Timber Spline Connection

TTUFS — CLT Spline Connection
Plywood Board p, = 490 kg/m?® to CLT
p, = 350 kg/m? (cont)

Chracteristic Shear (R,,, or R ;)
Capacity for Plywood (p, > 490 kg/m°) to CLT (p, > 350kg/m?®)
Broiet Connection Depending of the Thickness of the Panel t
IR 15 18 22 25 30
Rososts Rosors Rososa Rososzs Rosoxso F
TTUFS6.0X40 1,31 - - - -
E TTUFS6.0X50 1,63 1,56 1,74 1,71 - :7 Itn
° TTUFS6.0X60 1,63 1,61 2,05 2,11 2,01 wY
g TTUFS6.0X70 1,63 1,61 2,15 2,25 2,43
§ TTUFS6.0X80 1,63 1,61 2,15 2,25 2,43 tp]
g TTUFS6.0X90 1,63 1,61 2,17 2,27 2,45
2- TTUFS6.0X100 1,63 1,61 2,17 2,27 2,45
b TTUFS6.0X120 1,63 1,61 2,17 2,27 2,45
3 TTUFS6.0X140 1,63 1,61 2,17 2,27 2,45
IE TTUFS6.0X160 1,63 1,61 2,17 2,27 2,45
‘g TTUFS6.0X180 153 161 2,17 2,27 2,45
: Characteristic parameters of fasteners
8 and more information are included in chapter 10.
i
3
Minimum Distances for Screws
CLT Spline Connection
a3 cp a3,cp
TTUFS
Angle Between the Load and the Grain 0°
Dimension a, a, a,, a,,,
4.5x¢ 18 18 28 14
5.0x¢ 20 20 30 15
6.0x¢ 24 24 36 18
PN
| a1 |
aT—
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Timber Spline Connection

WSV - Quik Drive® Collated Screw

The collated WSV wood screws are installed by uisng the Quik Drive auto-feed
screw driving system. By adding the extension on the tool you can install the
screws in a standing position with a high speed and good ergonomics.

Advantages:

e Available in Quik Drive (Collated screw)
¢ Ribbed head design countersinks easily and creates a flush end result

e Deep 6-lobe recess

C€

EN14592

WSV - Range Overview

‘ ! i
SION == ma s S S
e
|4 |92 »|

gl

| SIMPSON|

Product Dimensions [mm]
Reference
d | Ig dh di
WSV4.6x¢ 4.6 44 -76 31-55 8,5 31

WSV - CLT Spline Connection
Plywood Board p, = 490 kg/m?® to CLT p, = 350 kg/m?

Chracteristic Shear (R ,, or R , ) Capacity for
Plywood (p, > 490 kg/m?) to CLT (p, > 350 kg/m?)
Product Connection Depending of the Thickness of the Panel t,
i 15 18 22 25 30
Rv,90,k,15 Rv,90,k,1a Rv,so,k,zz Rv,sn,k,zs Rv,gﬂ,k,zﬂ F
X
WSVA44E (4.6x44) 0,78 0,82 0,75 0,69 !
T

WSV51E (4.6x51) 0,78 0,87 0,89 0,83 0,73 tn

WSVBA4E (4.6x64) 1,20 1,20 1,00 1,10 1,00 F"vY

WSV76E (4.6x76) 1,23 1,23 1,23 1,23 1,23

Characteristic parameters of fasteners
and more information are included in chapter 10.
Minimum Distances for Screws
CLT Spline Connection
a3,cp a3,cp
WSV a,
Angle Between the Load and the Grain 0° | |
aT——
Dimension a, a, a,, .
4.6x¢ 18 18 28 14
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Steel Spline Connection

Similar to using a timber spline, with the benefits of a higher performance and a more cost-efficient
solution as no routing of the panel is required.

ltems Required

Nail Plate Timber Fasteners
NP CSA Connector Screw,
CSA-T Connector Screw Quik Drive®

| SIMPSON|

Quik Drive® QDBPC50E
system is designed
specifically for installing
CSA-T connector screws.

CSA

Attachment
QDBPC50E CSA-T

Extension
QDEXTE
CSA-T

NP

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Steel Spline Connection

NP - Nail Plate

NP nail plates for CLT floor panel connections are a cost-efficient and stronger
alternative to using timber splines. They don't require any routing or timber
preparation — simply place over the panel joints and fasten according to the
pattern described below.

Advantages:
e Fast and simple — no timber routing required

e Better performance characteristics than using timber splines
e Available in three configurations based on 2 m lengths

C€ ch
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Dimensions
Dimensions [mm] Qty Holes t
Model No. <
A B t Screws or Nails o
0
NP20/140/1200 140 1200 2,0 390 05 Z
' 0 ~Te 5 ° ”
NP20/160/1200 160 1200 2,0 450 05 ¢ 5
4
NP20/200/1200 200 1200 2,0 510 05 2 5 ° ”
Q
For other dimensions or load capacities, please contact Simpson Strong-Tie. ) o ° ’
o ? P Z
0
@
o
B o , o
0 ’ o
Q
a 2 o
@ 0
4
0 00 U
e A/k

Fastening Pattern

Example of a Nail Plate e o000
fastening pattern. ceeeeoece F3

© 00000 o0

© 0000000
© 00000 o0
© 0000000

© 00000 o0

e 00000 e F

60000000 1
6000000
600000 0 0
6000000

© 000000 o0

© 0000 o0 o0
e 000000 e

® 00000 e F

© o o0 o000 o0 o

© 00000 0

© 0000000

© 00000 o0

© 0000000

© 00000 o0

@ 000000 e

e 00000 e

© 0000000

© 0o o0 o0 o0 o0 o

Red dots indicate holes filled with fasteners.
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Steel Spline Connection

CSA - Connector Screw

CSA screws are developed for a maximum fit in the steel connector. CSA screws
can be installed with the Quik Drive system for a fast and easy installation, the
automated system is preffered when you need many screws such as steel spline
applications.

Advantages:
e Conical shape under the head for maximum fit in the connector holes

e ETA approved
e Available in Quik Drive

P - ] UK
24 C€ cn
ETA-04/0013

»|
il

[«

1©) (w1
- e E——
|

9

CSA — Range Overview
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Product Dimensions [mm]
Reference d | ] o n
CSAB5.0x¢ 485 25-80 19-74 8.3 215

CSA Electroplated — Characteristic Capacity

1,0-4,0 mm Steel to Timber C24, CLT p, = 350 kg/m® T F.. T
Product Tension Capacity — Shear Capacity Parallel and
Reference C24 - Perpendiular to the Grain —
Rax,k [kN] CZ4 - Rv,k = Rv,o,k = Rv,90.k [kN]
CSA5.0X35 2,11 1,99
CSA5.0X40 2,47 2,25 l Tension l
CSA5.0X50 3,20 2,63
CSA5.0X80 5,38 3,50
Fv,O"
o
<+

Shear Parallel
(0°) to the Grain

v,90°

Shear Perpendicular
(90°) to the Grain

For CSA screws: R, ., = R R

Vaoek = Mk
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Steel Spline Connection

CSA — Minimum Distances for Screws in Shear or Combined Loads"
Steel to CLT C24

Angle Between Load Direction and Screw = 0°
Outer Thread
Diameter d Pre-drill
[mm] a a, a.
0 With pre-drill 18 1 35
5.
Without pre-drill 42 18 50

 Minimum distances comply with EN 1995-1-1 (Eurocode 5) and ETA-04/0013

% Values given in the table is based on the p, < 350 kg/m®

¥ Minimum distances from the unloaded edge perpendicular to the grain may be reduced to
a, = 3xd if the spacing parallel to the grain (a,) and the end distance (a, ) is at least 25xd.

CSA — Minimum Distances

in the Steel Plate Top View
Outer Thread a
Diameter d a* a* e,* e,* [ 1 >|
(mm] * !

5.0 11 12 6 6 a, aE
*According to EN 1993-1-8 §3.5

Once you have the spacing and edge distance in steel and
timber, you pick the maximum for each dimension between
steel and timber.

See explanation of ain chapter 10.
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a, = min screw spacing parallell to the grain
a, = min screw spacing perpendicular to the grain

Side View

A
\

3,c
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

Overlapping panels like this allows one panel to support the other during installation. Load capacity
can be increased through the use of fully threaded screws where the timber spilits.
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ltems RGQUired Timber Fasteners
ESCRFTZ Fully Threaded Cylinder-Head Screw,
TTUFS Countersunk Screw,
SWD Double Threaded Screw,
SWC Countersunk Screw,
SWW Washer-Head Screw

ESCRFTZ TTUFS SWD SWC Sww

128
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Half-Lap Joint

SWD - Double Threaded Screw

The double threaded SWD screw has a small cylinder head that almost creates
an hidden assembly after installation. By installing the screw in cross pairs the
load capacity can be increased and at the same time take loads in several direc-

tions.

Advantages:

e Pulls the two wood members together
e Small cylinder head for almost hidden assemblies

e No pre-drilling required

= [q3

ETA-21/0670
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SWD - Range Overview
Product Dimensions [mm]
Reference
d | I I d,

SWD6.5x¢ 6,5 65-220 40-95 33,5-88,5 8 4,0
SWD8.0xe 8,0 90-330 40-95 31,5-86,5 10 54

SWD - Half-Lap Connection —

Per Pair R, kNl =min (R, .5 Roiorpar) ~
45° Cross Palrs CLT to CLT p, = 350 kg/m?
Minimum Thickness Shear (X) Characteristic Capacity per Pair
Product of the Panel R, [kN] - Cross Pairs of Screws
Reference e ' 2 '
w,k,pair buck,k,pair

SWDB.5X65 51 35 14,59 + 13,99 /k
SWD6.5X90 69 50 14,59 + 13,99 /k
SWDB.5X130 97 50 14,59 + 13,99 /k
SWDB.5X160 118 8,2 14,59+ 13,99 /k
SWDB.5X190 139 10,1 14,59 + 1399 /k
SWD6.5X220 161 12,0 14,59 + 13,99 /k
SWD8.0X90 69 59 14,59 + 13,99k, ey
SWD8.0X130 97 59 14,59 +13,99 /K, - -
SWD8.0X160 118 9,6 14,59 + 1399 /k AYA
SWD8.0X190 139 1,9 14,59 + 13,99 /k .
SWD8.0X220 161 14,1 14,59 + 1399 /k
SWD8.0X245 178 15,9 14,59 + 13,99 /K,
SWD8.0X275 199 15,9 14,59 + 13,99 /k
SWD8.0X300 217 20,0 14,59+ 13,99 /k
SWD8.0X330 238 20,0 14,59 + 1399k,

/

HELPFUL TIP

Itcu

The structural guide
GSCREWA4560 can
be used to ensure the
correct angle during
installation

Characteristic parameters of fasteners
and more information are included in chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

ESCRFTZ - Fully Threaded Cylinder-Head
Screw

The fully threaded ESRFTZ screw has a small cylinder head that almost creates a
hidden assembly after installation. By installing the screw in cross pairs the load
capacity can be increased and at the same time take loads in several directions.

Advantages:
e Fully threaded

e Small cylinder head for hidden assemblies
¢ No pre-drilling required

G

ETA-13/0796

ESCRFTZ — Range Overview

| SIMPSON|

Product Dimensions [mm]
Reference
d | |g d, d
ESCRFTZ8.0x¢ 8,0 120 - 400 110 -390 102 52

ESCRFTZ - Half-Lap Connection —
Per Pair I:gv,X,k [kN] = min (Rw,k,pair ; I:%Iouck,k,;:)ai) N
45° Cross Pairs CLT to CLT p, = 350 kg/m?

Minimum Thickness | Shear (X) Characteristic Capacity per Pair
Product of the Panel R, [KN] — Cross Pairs of Screws
Reference b =
HREIID W,k pair Riucipair

ESCRFTZ8.0X120 90 74 14,59 + 13,99 /K,
ESCRFTZ8.0X140 104 8,9 14,59 +13,99 /k |
ESCRFTZ8.0X160 118 10,4 14,59 +13,99 /k |
ESCRFTZ8.0X180 132 1,9 14,59 + 1399 /k .
ESCRFTZ8.0X200 146 13,3 1459+ 1399 /k
ESCRFTZ8.0X220 161 14,8 14,59 + 13,99/,
ESCRFTZ8.0X240 175 16,3 14,59 + 13,99/,
ESCRFTZ8.0X260 189 17,8 14,59 + 13,99 /K,
ESCRFTZ8.0X280 203 19,3 14,59 + 13,99 /k ,
ESCRFTZ8.0X300 217 20,7 14,59 + 13,99 /K ,
ESCRFTZ8.0X350 252 24,5 14,59 + 13,99 /K,
ESCRFTZ8.0X400 288 28,2 14,59 +13,99 /k |

Characteristic parameters of fasteners
and more information are included in chapter 10.

I t(:LT
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

TTUFS - Countersunk Screw

TTUFS is a countersunk structural wood screw with a partial thread. The screw
can be installed without any pre-drilling. If higher load capacity or longer screws
are needed, see the SWC product family.

Advantages:

e Countersunk head creates a flush finish
¢ Milling thread for reduced drive-in torque

* No pre-drilling required

C€

ETA-21/0670

TTUFS — Range Overview

| SIMPSON|

Product Dimensions [mm]
Ref
eference d L d d N
TTUFS 6.0x¢ 6,0 40-180 34-70 11,6 3,7 6-110
TUFS — Half-Lap Connection — Screws at 90° CLT to CLT p, = 350 kg/m?®
Minimum Thickness | Shear Capacity Minimum Thickness | Shear Capacity
Product AF Product T
Predrilling of the Panel R.=R. . =R Predrilling of the Panel R.=R. =R
Reference kNV'k S LK kaoo Reference kNv'k S K V'g(()“
o [kN] — Screws at i [kN] — Screws at

With predrill 80 1,5 With predrill 80 2,6

TTUFS4.5X70 TTUFS6.0X70
Without predrill 80 1,3 Without predrill 80 2,0
With predrill 100 15 With predrill 90 2,6

TTUFS4.5X80 TTUFS6.0X80
Without predrill 100 1,3 Without predrill 90 2,1
With predrill 80 1,9 With predrill 100 2,6

TTUFS5.0X70 TTUFS6.0X90
Without predrill 80 1,6 Without predrill 100 2,1
With predrill 90 1,9 With predrill 120 2,6

TTUFS5.0X80 TTUFS6.0X100
Without predrill 90 1,6 Without predrill 120 2,1
With predrill 100 1,9 With predrill 140 2,6

TTUFS5.0X90 TTUFS6.0X120
Without predrill 100 1,6 Without predrill 140 2,1
With predrill 120 1,9 With predrill 150 2,6

TTUFS5.0X100 TTUFS6.0X140
Without predrill 120 1,6 Without predrill 150 2,1
With predrill 130 1,9 With predrill 170 2,6

TTUFS5.0X120 TTUFS6.0X160
Without predrill 130 1,6 Without predrill 170 2,1
With predrill 190 2,6

TTUFS6.0X180
Without predrill 190 2,1

ST—

ST—0

Characteristic parameters of fasteners

and more information are included in chapter 10.

CLT
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

SWC - Countersunk Screw

SWC is a countersunk structural wood screw designed to take high loads. The
countersunk head gives a flush fitting while allowing the CLT panels to close up

firmly.

Advantages:

e Countersunk head creates a flush finish

¢ Milling thread for reduced drive-in torque
* No pre-drilling required

C€

ETA-21/0670

SWC - Range Overview

| SIMPSON|

Product Dimensions [mm]
Reference d | l, d, d .
SWC6.0xe 6,0 200 - 300 70 11,8 39 130 - 230
SWC8.0x¢ 8,0 80 - 400 50 - 80 14,6 52 30 -320
SWC10.0x¢ 10,0 100 - 400 50 - 80 17,8 6,2 50 - 320

SWC - Half-Lap Connection —
Screws at 90° CLT to CLT p, = 350 kg/m?®

Minimum Thickness | Shear Capacity
Product -
Predrilling of the Panel R =R, =R
Reference i kNV'k S VXK thgko d
aran [IKN - Screws a
With predrill 210 2,5
SWC6.0X200
Without predrill 210 2,1
With predrill 230 2,5
SWC6.0X220
Without predrill 230 2,1
With predrill 250 2,5
SWC6.0X240
Without predrill 250 2.1
With predrill 270 2,5
SWC6.0X260
Without predrill 270 2,1
With predrill 290 2,5
SWC6.0X280
Without predrill 290 2,1
With predrill 310 2,5
SWC6.0X300
Without predrill 310 2,1

Table continues on next page.

CLT
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

SWC - Half-Lap Connection — Screws at 90° CLT to CLT p, = 350 kg/m® (cont.)

| SIMPSON|

F
F /\ W Lo

Minimum Thickness | Shear Capacity Minimum Thickness | Shear Capacity
Product - Product T
Predrilling of the Panel R =R, =R Predrilling of the Panel R =R, =R
Reference kNV'k S XK tvv"vk 4 Reference kNv'k s VXK i""’k 4
T [kN] — Screws at 90 Wi [kN] — Screws at 90
With predrill 100 4,0 With predrill 110 6,2
SW(C8.0X80 SWC10.0X100
Without predrill 100 2,7 Without predrill 110 3,9
With predrill 100 4,5 With predrill 130 6,4
SWC8.0X90 SWC10.0X120
Without predrill 100 3,0 Without predrill 130 4,5
With predrill 110 4,5 With predrill 160 6,4
SW(C8.0X100 SWC10.0X140
Without predrill 110 3,2 Without predrill 160 4.7
With predrill 160 4,5 With predrill 170 6,4
SWC8.0X120 SWC10.0X160
Without predrill 160 3,2 Without predrill 170 5,0
With predrill 160 4,5 With predrill 190 6,4
SWC8.0X140 SWC10.0X180
Without predrill 160 3,6 Without predrill 190 5,0
With predrill 170 4,5 With predrill 210 6,4
SWC8.0X160 SWC10.0X200
Without predrill 170 3,6 Without predrill 210 5,0
With predrill 190 4,5 With predrill 230 6,4
SWC8.0X180 SWC10.0X220
Without predrill 190 3,6 Without predrill 230 50
With predrill 210 4,5 With predrill 250 6,4
SW(C8.0X200 SWC10.0X240
Without predrill 210 3,6 Without predrill 250 5,0
With predrill 230 45 With predrill 270 6,4
SW(8.0X220 SW(C10.0X260
Without predrill 230 3,6 Without predrill 270 5,0
With predrill 250 4,5 With predrill 290 6,4
SWC8.0X240 SWC10.0X280
Without predrill 250 3,6 Without predrill 290 5,0
With predrill 270 45 With predrill 310 6,4
SWC8.0X260 SWC10.0X300
Without predrill 270 3,6 Without predrill 310 5,0
With predrill 290 4,5 With predrill 330 6,4
SWC8.0X280 SWC10.0X320
Without predrill 290 3,6 Without predrill 330 5,0
With predrill 330 4,5 With predrill 350 6,4
SW(C8.0X320 SWC10.0X340
Without predrill 330 3,6 Without predrill 350 5,0
With predrill 350 4,5 With predrill 370 6,4
SWC8.0X340 SWC10.0X360
Without predrill 350 3,6 Without predrill 370 5,0
With predrill 370 4,5 With predrill 390 6,4
SWC8.0X360 SWC10.0X380
Without predrill 370 3,6 Without predrill 390 50
With predrill 390 4,5 With predrill 410 6,4
SWC8.0X380 SWC10.0X400
Without predrill 390 3,6 Without predrill 410 5,0
SWCB.0X400 With predrill 410 4,5 Characteristic parameters of fasteners
. Without predrill 0 36 and more information are included in chapter 10.

CLT

€
=
-
(3}
Q
c
c
[*]
(3}
(]
c
i
o
=
£
(=]
=
(TH
5
(&)
o
-
e
o
1o
(TH
5
(6]

133



3
=
L=}
(5]
Q
c
[=
[}
(3}
Q
c
&
[=%
=
~
£
[}
9
(TR
5
(6]
o
-
P
[}
9
TR
5
o

134

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

SWW - Washer-Head Screw

The SWW washer head screw can be used when high head-pull thorugh resist-
ance is needed. The washer head pulls the wood members together and creates

a firm assembly.

Advantages:

e High head-pull through resistance
¢ Pulls the wood members together
* No pre-drilling required

C€

ETA-21/0670

1@ |

SWW — Range Overview

ERE R AR AR 6 i

| SIMPSON|

Product Dimensions [mm]
Reference
d I Ig dh di fix
SWW6.0xe 6,0 60 - 300 42-70 14 3,9 18 - 230
SWW8.0x¢ 8,0 80 - 400 50-80 22 5,2 30 - 320
SWW10.0x¢ 10,0 100 - 400 50-80 25 6,2 50 - 320
SWW - Half-Lap Connection — Screws at 90° CLT to CLT p, = 350 kg/m?®
Minimum . Minimum .
Product Predrillin Thickness R S_hgar Cpracny Product Predrillin Thickness R S_h:ar CEI:CITSEKN]
Reference 9 of the Panel vk T Uk o Reference g of the Panel vk T VXK Tk
t — Screws at 90 t — Screws at 90
'CLT,min 'CLT,min
With predrill 100 2,9 With predrill 190 2,9
SWW6.0X80 SWW6.0X180
Without predrill 100 2,3 Without predrill 190 2,5
With predrill 100 29 With predrill 210 2,9
SWW6.0X90 SWW6.0X200
Without predrill 100 2,5 Without predrill 210 2,5
With predrill 110 2,9 With predrill 230 29
SWW86.0X100 SWW6.0X220
Without predrill 110 2,5 Without predrill 230 2,5
With predrill 130 2,9 With predrill 250 2,9
SWW6.0X120 SWW6.0X240
Without predrill 130 2,5 Without predrill 250 2,5
With predrill 150 2,9 With predrill 270 2,9
SWW6.0X140 SWW6.0X260
Without predrill 150 2,5 Without predrill 270 2,5
With predrill 170 2,9 With predrill 290 2,9
SWW6.0X160 SWW6.0X280
Without predrill 170 2,5 Without predrill 290 2,5
With predrill 310 29
SWW6.0X300
Without predrill 310 2,5

Table continues on next page.

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.



C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

SWW — Half-Lap Connection — Screws at 90° CLT to CLT p, = 350 kg/m? (cont.)

| SIMPSON|

F\I Y
/\ tc LT

T Shear Capacit M Shear Capacit:
Product Predrillin Thickness R =R _% !{kN] Product Predrillin Thickness R =R _‘; !{kN]
Reference 9 of the Panel vk T WKk ek Reference 9 of the Panel vk T Xk Yk
t — Screws at 90 t — Screws at 90
'CLT,min 'CLT,min
With predrill 100 4,6 With predrill 110 6,9
SWW8.0X80 SWW10.0X100
Without predrill 100 3,3 Without predrill 110 4.6
With predrill 100 51 With predrill 130 7,0
SWW8.0X90 SWW10.0X120
Without predrill 100 3,6 Without predrill 130 51
With predrill 110 51 With predrill 160 71
SWW8.0X100 SWW10.0X140 =
Without predrill 110 3,8 Without predrill 160 5,5 o
With predrill 160 5,1 With predrill 170 71 °
SWW8.0X120 SWW10.0X160 <
Without predrill 160 3,8 Without predrill 170 5,7 g
With predrill 160 5,1 With predrill 190 71 o
SWW8.0X140 SWW10.0X180 2
Without predrill 160 4,2 Without predrill 190 5,7 o
o
With predrill 170 5,1 With predrill 210 71 c
SWW8.0X160 SWW10.0X200 =
Without predrill 170 4,2 Without predrill 210 5,7 3
With predrill 190 5,1 With predrill 230 71 E
SWW8.0X180 SWW10.0X220
Without predrill 190 4,2 Without predrill 230 5,7 'J
(&)
With predrill 210 5,1 With predrill 250 71 o
SWW8.0X200 SWW10.0X240 +
Without predrill 210 4,2 Without predrill 250 &7 ’5
o
With predrill 230 5,1 With predrill 270 71 ™
SWW8.0X220 SWW10.0X260 -
Without predrill 230 4,2 Without predrill 270 57 (_IJ
With predrill 250 51 With predrill 290 71
SWW8.0X240 SWW10.0X280
Without predrill 250 4,2 Without predrill 290 57
With predrill 270 5,1 With predrill 310 71
SWW8.0X260 SWW10.0X300
Without predrill 270 4,2 Without predrill 310 57
With predrill 290 5,1 With predrill 330 71
SWW8.0X280 SWW10.0X320
Without predrill 290 4,2 Without predrill 330 5,7
With predrill 310 5,1 With predrill 350 71
SWW8.0X300 SWW10.0X340
Without predrill 310 4,2 Without predrill 350 5,7
With predrill 330 51 With predrill 370 71
SWW8.0X320 SWW10.0X360
Without predrill 330 4,2 Without predrill 370 5,7
With predrill 350 5,1 With predrill 390 71
SWW8.0X340 SWW10.0X380
Without predrill 350 42 Without predrill 390 5,7
With predrill 370 51 With predrill 410 71
SWW8.0X360 SWW10.0X400
Without predrill 370 42 Without predrill 410 5,7
SIWB.0X350 With predrill 390 5,1 Characteristic parameters of fasteners
. Without predrill 390 42 and more information are included in chapter 10.
With predrill 410 51
SWW8.0X400
Without predrill 410 4,2

CLT
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Half-Lap Joint

| SIMPSON|

Minimum Distances for Screws

136

CLT Half-Lap Connection

TTUFS SWW SWC
Dimensions a,, Dimensions a,, Dimensions a,
4.5x¢ 27 6.0x0 36 6.0x¢ 36
5.0x¢ 30 8.0x0 48 8.0x¢ 48
6.0x0 36 10.0x¢ 60 10.0x¢ 60
. Valid for both pre-drilled and non pre-drilled
S
t —
b A
c
c
o
o
)
3
-3 : L
= :
= :
o .
L) H
TH .
' \/
: . —
% 3,c 3,c
]
)
<]
T8
3
Recommended max. Pre-Drill Hole Diameter Wood
Fastener diameter d
Fastener
04,5 05,0 06,0 06,5 08,0 010,0 012,0
TTUFS 02,5 03,0 03,5 -
SWW - - 03,5 05,0 06,0
SWC - - 03,5 05,0 06,0
SWD - - 03,5 05,0
ESCRFTZ - - 03,5 05,0 06,0 06,5
Minimum Distances for Screws
Half-Lap Connection — 45° Cross Pairs
SWD |2 o
Product Reference a, . a, *
6.5x¢ 10 39
8.0x¢ 12 48
H tcLT
ESCRFTZ :
Product Reference A o a,,
8.0x¢ 12 48 :
. . . . 4
10.0x2 15 60 : ' oo -
a3,c aS,c
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Butt-Joint

Butt-joints are often employed as this form of CLT panel requires a simpler manufacturing process.

The panels are pulled together using fully or double threaded structural screws which can also be
installed in cross pairs for even greater load capacities.

ltems Required

Timber Fasteners
SWD Double Threaded Screw,
ESCRFTZ Fully Threaded Cylinder-Head Screw

SWD ESCRFTZ

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Butt-Joint

SWD - Double Threaded Screw

SWD is a double threaded structural screw designed to connect CLT and mass
timber wood members. The screws are suitable for inclined installations and can

be installed as a cross pair to take loads in two directions.

Advantages:
e Double threaded, pulls the two wood members together

e Small cylinder head for allowing hidden assemblies
e Can be installed in cross pair to take loads in two directions
e No pre-drilling required

B Ce| 2K

ETA-21/0670

o] @ . NNAARRARY

S 5
}4—}‘

| SIMPSON|

e
Ig2
SWD - Range Overview

Product Dimensions [mm]
Reference

d | I I d, d
SWD6.5x¢ 6,5 65-220 40-95 33,5-88,5 8 4,0
SWD8.0x 8,0 90-330 40-95 31,5-86,5 10 5,4

SWD - Butt-Joint Connection —
Per Pair R ., [kN] = min (R

w,k,pair ; Rbuckkpaw) -

45° Cross Pair CLT to CLT p, = 350 kg/m?
Shear Characteristic Capacity per Pair

broduct mlll;::l:]l;; Lnizgggz R, [kN] - Cros? Pairs of Screws

Reference |of the Panel m vkpalr [kN] = min (Rw,k,pair 5 Roocd

tGLT,min ' Rw,k,pair buck,k,pair

(Tension) (Compression)

SWD6.5X90 69 32 2,8 1,39+ 5,51 /k_,
SWD6.5X130 97 46 28 1,39+ 551/,
SWD6.5X160 118 57 49 243+551 /k
SWD6.5X190 139 67 6,1 3,05+5,51/k .
SWD6.5X220 161 78 74 3,67 +551/k
SWD8.0X90 69 32 31 154 +10,22 /K,
SWD8.0X130 97 46 31 154 +10,22/k
SWD8.0X160 118 57 55 2,76+ 10,22 /k_,
SWD8.0X190 139 67 70 349 +10,22/k
SWD8.0X220 161 78 8,5 4,22 +10,22 /k
SWD8.0X245 178 87 97 4,84 +10,22 /k
SWD8.0X275 199 97 97 48441022/,
SWD8.0X300 217 106 12,4 6,18+10,22/k
SWD8.0X330 238 17 12,4 6,18+10,22/k

Characteristic parameters of fasteners
and more information are included in chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Butt-Joint

SWD - Butt-Joint Connection
with Angled 2x45° Cross Pairs —
Per Pair R, [kN] = min (R ;R

w,K,pair ’ buck,k,pair)

CLT to CLT p, = 350 kg/m?

» Characteristic Capacity
procuct | Ticowss | ton | (o= =)0
Reference |of the Panel m. wipar (KNI = min (R, 5 Ry
Lo i vak’pai, Rbuck’k’pair
(Tension) (Compression)
SWD6.5x90 104 32 3,94 1,96 + 5,51 /k
SWDB.5x130 104 46 3,94 1,96 + 5,51 /k
SWD6.5x160 126 57 6,87 3,43 +551 /K,
SWDB.5x190 147 67 8,64 431 +551 /k
SWD6.5x220 168 78 10,40 519 +551/k
SWD8x90 128 32 4,36 217 +10,22 /k_,
SWD8x130 128 46 4,36 217 +10,22 /K,
SWD8x160 128 57 7,81 39+10,22/k
SWD8x190 147 67 9,89 4,94+10,22 /K,
SWD8x220 168 78 11,96 598+ 10,22 /k ,
SWD8x245 186 87 13,69 6,84 +10,22 /k ,
SWD8x275 207 97 13,69 6,84 +10,22 /k
SWD8x300 225 106 17,49 8,74+10,22 /k,,
SWD8x330 246 17 17,49 8,74+10,22 /k,,

Characteristic parameters of fasteners
and more information are included in chapter 10.

The structural guide

GSCREW4560 can be used
to ensure the correct angle

during installation

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Butt-Joint

ESCRFTZ - Fully Threaded Cylinder-Head
Screw

The fully threaded ESCRFTZ screws are designed for CLT and glulam construc-
tions, the screw is approved to be used for reinforcement applications and are
suitable for inclined installations. By installing a cross pair the connection can
take loads in several directions.

Advantages:
e Fully threaded

e Small cylinder head for hidden assemblies
e No pre-drilling required

G

ETA-13/0796

ESCRFTZ — Range Overview

| SIMPSON|

Product Dimensions [mm]
Reference d | l, d, d,
ESCRFTZ8.0x¢ 8,0 120 - 400 110 - 390 10,2 5.2
ESCRFTZ — Butt-Joint Connection —
Per Pair R, [kN] =min (R, .5 Roioerpar) ~
45° Cross Pair CLT to CLT p, = 350 kg/m?
Shear Characteristic Capacity per Pair
broduct mllgmg:; In.sertion R, [KN] - Cross Pairs of Screws
Reference of the Panel dlsﬁhce Rucpar KNI =min (R, o5 Ry)
tCLT.min ' w,k,pair buck,k,pair FV
(Tension) (Compression) /

ESCRFTZ8.0X120 90 42 4,4 2,2+9,23/k

ESCRFTZ8.0X140 104 49 5,4 2,68 +9,23 /K.,

ESCRFTZ8.0X160 118 57 6,4 317 +9,23/k

ESCRFTZ8.0X180 132 64 73 3,66 +9,23 /K,

ESCRFTZ8.0X200 146 71 8,3 415+9,23 /K, It

ESCRFTZ8.0X220 161 78 93 464+923/k o

ESCRFTZ8.0X240 175 85 10,3 513+9,23/k

ESCRFTZ8.0X260 189 92 11,2 562+923/k o m; |

ESCRFTZ8.0X280 203 99 12,2 611+9,23/k ' 2

ESCRFTZ8.0X300 217 106 13,2 66+923/k

ESCRFTZ8.0X350 252 124 15,6 7824923/

ESCRFTZ8.0X400 288 141 18,1 9,04 +9,23/k tour

Characteristic parameters of fasteners
and more information are included in chapter 10. v
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Butt-Joint

ESCRFTZ — Butt-Joint Connection
with Angled 2x45° Cross Pairs —
Per Pair R, [kN] = min (R ;R

w,k,pair ’

CLT to CLT p, = 350 kg/m?

buck,k,pair)

| SIMPSON|

N Characteristic Capacity
oduct | Tuaess | foeton | (o= 2RO
Reference of t?e Panel i o (kN] = min (Rw,k,;:ir 5 Rouad)
vitsy | i e /

ESCRFTZ8.0X120 128 30 6,22 311+923/K >
ESCRFTZ8.0X140 128 35 7,61 38+9,23/k g
ESCRFTZ8.0X160 128 40 8,99 449+923/k §
ESCRFTZ8.0X180 140 45 10,37 518+9,23/k tour £
ESCRFTZ8.0X200 154 50 1,75 587 +923/k §
ESCRFTZ8.0X220 168 55 13,14 6,56 + 9,23 /K, %
ESCRFTZ8.0X240 182 60 14,52 725+9,23 /K, E-
ESCRFTZ8.0X260 196 65 15,90 7,95+9,23 /K, Fv,X ::;
ESCRFTZ8.0X280 210 70 17,29 8,64 +923/k T E
ESCRFTZ8.0X300 225 75 18,67 9,33+9,23/k . —_— <|_|;
ESCRFTZ8.0X350 260 88 22,13 11,06 +9,23/k F.. (]
-
ESCRFTZ8.0X400 295 100 25,58 1279 +9,23 /K, ]
Characteristic parameters of fasteners E
and more information are included in chapter 10. =
o

te.
E m, | m, !
A
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CLT Wall to
CLT Wall (in plane
connection)

Multi-storey mass timber structures
feature CLT walls stacked above
each other in a vertical plane, the
junctions of which can either be
directly joined, or include a floor panel
between them.

In these cases, the wall panel
connections are required to absorb
the loads between the panels.

This section describes methods
suitable for in-plane vertical
connections across the panel
joints and intermediate CLT layers,
as well as connections across an
intermediate floor level.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

CLT Wall to CLT Wall (in plane connection) Solutions

Tension Plates and Anchor Plates
(direct wall panel contact)

Product Options: Where a CLT panel is connected to
NPB60400  see page 145 the edge of another vertically adjoining

panel, this combination sees the
NPB100540 see page 145 tension plate providing uplift resistance,

NPB140540 see page 145 while the anchor plates handle shear
NPB255 see page 146  forces.

Anchor Plates
(direct wall panel contact)

Product Options: Here the tension plates are

NPB255 see page 148 replaced with more anchor plates to
accommodate uplift and shear forces
placed on vertically adjoining CLT
panels.

Tension Plates and Anchor Plates
(with intermediate horizontal layer)

Product Options: Where two vertical CLT panels
NPB255S0  see page 150 are connected via an intermediate

CLT floor panels' flush edge, this
NPB100540  see page 151 combination sees the tension plate

NPB140540 see page 151 providing uplift resistance, while the
anchor plates handle shear forces.
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Anchor Plates
(with intermediate horizontal layer)

Product Options: Where two vertical CLT panels are

NPB255S0O  see page 153 connected via an intermediate CLT
floor panels' flush edge, the tension
plates are replaced with more anchor
plates to accommodate uplift and
shear forces.

Hold Downs

(with intermediate horizontal layer)

Product Options: Where two vertical CLT panels are
HTT see page 155 intersected by a horizontal floor layer,

the use of hold downs installed in pairs
with a single rod connecting through
the floor panel provides excellent
performance characteristics.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Tension Plates and Anchor Plates

Where a CLT panel is connected to the edge of another vertically adjoining panel, this combination sees the tension
plate providing uplift resistance, while the anchor plates handle shear forces.

ltems Required

Timber Fasteners

Anchor Plate - Shear Restraint CSA Connector Screw
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NPB CNA Connector Nail
CSA CNA
NPB255
Tension Plate - Uplift Restraint Quik Drive® QDBPC50E
NPB

system is designed
specifically for installing
CSA-T connector screws.

Attachment
QDBPC50E CSA-T

Extension
QDEXTE

NPB60400 NPB100540 NPB140540
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Tension Plates and Anchor Plates

NPB - Tension Plate

A 3 mm thick plate with various fastener pattern options, the NPB is an excellent
method for connecting CLT walls to CLT walls that meet along the same plane,
including across intermediate timber layers. This variant of the NPB is able to
resist very high uplift forces.

Advantages:
e Very high uplift capacity

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

e Fast and simple connection between CLT and concrete along the same plane

e Variety of fixing and fastening options to suit the required balance of installation
time and load capacity

ETA-06/0106

G

<
9
Dimensions §
(=
Dimensions [mm] Qty Holes S
Model No. (3]
A B t Screws or Nails Bolts/Anchors 2
©
NPB60400 60 400 2,0 4905 1013 g-
NPB100540 100 540 3,0 54 05 2014+ 2017 =
©
NPB140540 140 540 3,0 72 05 4017 =
-
Characteristic Capacity and Slip Modulus — %
. e
CLT to CLT - 1 Tension Plate =
Model No ERGEE Characteristic Values [kN] | ~ Slip Modulus [kN/mm] E
Upper Part Bottom Part Tensile R, Tensile K, o, . <-'J
20 CNA4.0x50 | 19 CNA4.0x50 min (44,0 ; 26,7/k ) 35
NPB60400 20 CNA4.0x60 | 19 CNA4.0x60 min (48,0 ; 26,7/k ) 35
20 CSA5.0650 | 19 CSA5.0x50 min (52,6 ; 26,7/k ) 76
26 CNA4.0x50 | 28 CNA4.0x50 min (57,2 71,3/K ) 6,0
NPB100540 26 CNA4.0x60 | 28 CNA4.0x60 min (62,4 ; 71,3/k ) 64
26 CSA5.050 | 28 CSA5.0x50 min (68,3 ; 71,3/k__) 15,6
37 CNA4.0x50 | 36 CNA4.0x50 min (81,4; 102,5/k__) 8,3
NPB140540 37 CNA4.0x60 | 36 CNA4.0x60 min (88,8 ; 102,5/k ) 89
37 CSA5.0x50 | 367 CSA5.0x50 |  min (97,3;102,5/k ) 99
Fastening Pattern
| R R S S SR R L F,
NPB10054  2|° .o o8
. O . . L C:) .
NPB14054 2 |* [0 * . soratanB
. O . . . : . : . Q .

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Tension Plates and Anchor Plates

NPB - Anchor Plate

A 3 mm thick plate with various fastener pattern options, the NPB255 is an

excellent method for connecting CLT walls to CLT walls that meet along the same
plane, as it can provide high load capacities in terms of shear and uplift forces.

Advantages:

e High shear and uplift capacity
e Fast and simple connection between CLT and concrete along the same plane

C€

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes
Model No.
A B t Screws or Nails Bolts/Anchors
NPB255 214 255 3,0 9305 6014

Characteristic Capacity and Slip Modulus —
CLT to CLT — 1 Anchor Plate

Fasteners Characteristic Values [kN] Slip Modulus [kKN/mm]
Model No. Shear Shear
Upper Part Bottom Part R,, Koy nok
30 CNA4.0x50 31 CNA4.0x50 33,9 2,4
NPB255 30 CNA4.0x60 31 CNA4.0x60 36,1 2,6
30 CSA5.0x50 31 CSA5.0x50 40,2 2,9
Fastening Pattern
[ ] [ ] L] [ ]
[ ] L] [ ] L] [ ] [ ]
[ ] [ ] [ ] [ ]
o <+
:' ° o O . . ° o ° O ° F2
o] o] o] o] o]
o] o] o] o]
] ] ] ]
— O ] ] o] —
= ==
[} [} o] [}
o o] o] o] o]
5 ° [ ] O [ ] [ ] ¢ [ ] ° O ¢
[ ] [ ] [ ] o] [ ] [ ]
. [ ] O [ ] [ ] o [ ] o O .
[ ] [ ] [ ] [ ]

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Anchor Plates

Here the tension plates are replaced with more anchor plates to accommodate uplift and shear forces placed on
vertically adjoining CLT panels.

ltems Required

i i Timber Fasteners
Anchor Plate - Shear and Uplift Restraint CSA Connector Screw

NPB CNA Connector Nail
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CSA CNA

Quik Drive® QDBPC50E
system is designed
specifically for installing
CSA-T connector screws.

Attachment
QDBPC50E CSA-T

NPB255

Extension
QDEXTE
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Anchor Plates

NPB - Anchor Plate

A 3 mm thick plate with various fastener pattern options, the NPB255 is an
excellent method for connecting CLT walls to CLT walls that meet along the same
plane, as it can provide high load capacities in terms of shear and uplift forces.

Advantages:
e High shear and uplift capacity

e Fast and simple connection between CLT and concrete along the same plane

C€

ETA-06/0106

Dimensions
Dimensions [mm] Qty Holes
Model No.
A B t Screws or Nails Bolts/Anchors
NPB255 214 255 3,0 9305 6014

Characteristic Capacity and Slip Modulus —
CLT to CLT — 1 Anchor Plate

Fasteners Characteristic Values [kN] Slip Modulus [kKN/mm]
Model No. Tensile Shear Tensile Shear
Upper Part Bottom Part R, R, Kegpi K.ornz
30 CNA4.0x50 31 CNA4.0x50 66,6 33,9 7,0
NPB255 30 CNA4.0x60 31 CNA4.0x60 70,8 36,1 74
30 CSA5.0x50 31 CSA5.0x50 78,9 40,2 8,2

Angle brackets take uplift and shear loads at the same time. It means that interaction < Fiq )2 (Fz /3.4 >Z "

between both load direction should be considered using this equation:
Ria Raza

Fastening Pattern

110
O
O

110
O
O

Red dots indicate holes filled with fasteners.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Tension Plates and Anchor Plates

Where two vertical CLT panels are connected via an intermediate CLT floor panels' flush edge, this combination
sees the tension plate providing uplift resistance, while the anchor plates handle shear forces.

ltems Required

Timber Fasteners

Anchor Plate - Shear Restraint CSA Connector Screw

T
=
=]
(%}
Q
(=
=
o
(3}
Q
c
o
Q
=
&)
=
5
o
[}
-
]
=
5
o

NPB CNA Connector Nail
CSA CNA
NPB255SO
. . . Quik Drive® QDBPC50E
Tension Plates;\‘ I_D lBJpllft Restraint system is designed
specifically for installing
CSA-T connector screws.
Attachment
QDBPC50E CSA-T
Extension
QDEXTE
NPB100540 NPB140540
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Tension Plates and Anchor Plates

NPB - Anchor Plate

A 3 mm thick plate with various fastener pattern options, the NPB255S0O is an
excellent method for connecting CLT walls to CLR walls that meet along the
same plane via an 80 mm thick intermediate timber layer, as it can provide high
load capacities in terms of shear and uplift forces. The face of the NPB255SO
is marked with a guide to ensure fasteners are always installed with a minimum
edge distance maintained.

Advantages:
e High shear and uplift capacity

e Fast and simple connection between CLT and concrete along the same plane

G

ETA-06/0106

<
.2
° Dimensions |t
c / >R
s Dimensions [mm] Qty Holes 5 -~
o Model No. oo
2 A B t Screws or Nails Bolts/Anchors / poo@oo
= 50000000
o NPB255S0 294 255 30 97 05 6014 ‘ Cooooooon E
= 2 0@o00o0a
S Characteristic Capacity and Slip Modulus — ceee
o CLT to CLT — 1 Anchor Plate o0
T 0Qo o
S Fasteners Characteristic Values [kN] Slip Modulus [kN/mm] A " Z ‘; éz ‘
% Model No. Shear Shear 0o o0oo0o00
= Upper Part Bottom Part R, Kpomo Z :?: , :’ 0o
g 30 CNA4.0x50 | 31 CNA4.0x50 25,0 23 2002
NPB255S0 30 CNA4.0x60 | 31 CNA4.0x60 26,6 24
30 CSA5.0x50 | 31 CSA5.0x50 297 59
Fastening Pattern
[ ) [ ) [ ) [ ) [ ) [ )
[ ) N [ ) . [ ) N [ ] N [ ) N [ ) . [ ] l F
° [ ) O [ ) ° [ ) ¢ [ ) ° [ ) O [ ) ° 2 F3
o o o o] o o o
0] 0] 0] 0] 0] 0]
Qo o o o o o o
[ o o o o o o
maximum
80 mm
| ] of the panel
o) o) o) o)
o o o o o o o
E' ° [ O o] ° [ ] ° [ ° o] O [ ] °
[ ] [ ] [ ] L] [ ] [ ] [ ]
[ ) o] [ ] [ ] o] [ ]
° [ ] O [ ] ° [ ] ¢ [ ] ° [ O [ ] °

Red dots indicate holes filled with fasteners.

150

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.



C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Tension Plates and Anchor Plates

NPB - Tension Plate

A 3 mm thick plate with various fastener pattern options, the NPB is an excellent
method for connecting CLT walls to CLT walls that meet along the same plane,
including across intermediate timber layers. This variant of the NPB is able to
resist very high uplift forces.

Advantages:
e Very high uplift capacity
e Fast and simple connection between CLT and concrete along the same plane

e Variety of fixing and fastening options to suit the required balance of installation
time and load capacity

G

ETA-06/0106

Dimension t
ensions L™ A
Dimensions [mm] Qty Holes %
Model No. o @:“
A B t Screws or Nails Bolts/Anchors R
NPB100540 100 540 3,0 54 05 2014 +2017 :& o
NPB140540 140 540 3,0 72 05 4017 ° ﬂl“ o

Characteristic Capacity and Slip Modulus —
CLT to CLT - 1 Tension Plate

T
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B
Fasteners Characteristic Values [kN] Slip Modulus [KN/mm] .
Model No. Tensile Tensile NERCIN
Upper Part Bottom Part R, Koo R
26 CNA4.0x50 | 28 CNA4.0x50 min (57,2 ; 71,3/ ) 6,0 O
NPB100540 26 CNA4.0x60 | 28 CNA4.0x60 min (62,4 ; 71,3/ ) 6,4 Q“ ° q
26 CSA5.0650 | 28 CSA5.0x50 min (68,3 ; 71,3/ ) 15,6 e,
37 CNA4.0x50 36 CNA4.0x50 min (81,4 ;102,5/k ) 8,3
NPB140540 37 CNA4.0x60 36 CNA4.0x60 min (88,8 ;102,5/k ) 8,9
37 CSA5.0x50 367 CSA5.0x50 min (97,3 ;102,5/k ) 9,9
Fastening Pattern
o ° O ° o ° o ° ° ° o ° o ° o ° o F1
O L] L] L] L] L] L] L] O
NPB10054 £° , ° ., ,°,° e O. O°|y
L] L] L] L] L] L] L] L]
L] ° O ° L] ° L] ° L] ° L] ° L] ° L] ° L]
L] O L] . L] . L] L] . L] . L] C:) L]
L] L] L] L] L] L] L] L]
L] L] L] L] L] L] L] L]
NPB1 4054 8 L] . L] . L] . L] . L] L] . L] . L] . L] . L] 8
L] L] L] L] L] L] L] L] L] L]
L] L] L] L]
L] O L] . L] . L] L] . L] . L] C:) L]

Red dots indicate holes filled with fasteners.
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Anchor Plates

Where two vertical CLT panels are connected via an intermediate CLT floor panels' flush edge, the tension plates are
replaced with more anchor plates to accommodate uplift and shear forces.

ltems Required

i . Timber Fasteners
Anchor Plate - Shear and Uplift Restraint CSA Connector Screw

NPB CNA Connector Nail
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CSA CNA

Quik Drive® QDBPC50E
system is designed
specifically for installing
CSA-T connector screws.

Attachment
QDBPC50E CSA-T

NPB255SO

Extension
QDEXTE
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Anchor Plates

| SIMPSON|

NPB - Anchor Plate

A 3 mm thick plate with various fastener pattern options, the NPB255S0O is an
excellent method for connecting CLT walls to CLR walls that meet along the
same plane via an 80 mm thick intermediate timber layer, as it can provide high
load capacities in terms of shear and uplift forces. The face of the NPB255SO
is marked with a guide to ensure fasteners are always installed with a minimum
edge distance maintained.

Advantages:
e High shear and uplift capacity

e Fast and simple connection between CLT and concrete along the same plane

C€

ETA-06/0106

T
.0
Dimensions \ t B
/%\ £
Dimensions [mm] Qty Holes 5 -~ 5
Model No. 2000 o
A B t Screws or Nails Bolts/Anchors / s0 0000 z
50000000 =
NPB255S0 294 255 30 97 05 6014 ‘ Z e g-
o 0 @ 000 0 0 -
Characteristic Capacity and Slip Modulus — ceee S
CLT to CLT — 1 Anchor Plate o0 L
0o o %)
Fasteners Characteristic Values [kN] Slip Modulus [kKN/mm] A - Z Zéz ¢ S
Model No. Tensile Shear Tensile Shear o0 00000 =
Upper Part Bottom Part R, R, Koorri Kpopo ’ :’?Z > =
30 CNA4.0x50 | 31 CNA4.0x50 66,6 25,0 7,0 23 2002 <'-l;
NPB255S0 30 CNA4.0x60 | 31 CNA4.0x60 70,8 26,6 74 24
30 CSA5.0x50 | 31 CSA5.0x50 78,9 29,7 18,0 59
Fastening Pattern
F1
[ ] [ ) [ ] [ ) [ )
[ ] [ ) [ ) [ ) [ ] [ ) [ )
[ ] [ ] [ ] [ ] [ ]
-
L] o O N [ ] [ ] o L] N O N [ ] _.F
o] o o o [e] o o
[e] 0] o] 0] 0]
o
E‘ o] o o o o o o [e] o o o o
maximum
80 mm
| | of the panel
o] o) o) o)
[e] o (o] o o
8 ° [ ] O o] ° ° [ ] ¢ o] O [ ] °
L] [ ] [ ] [ ] L] [ ] [ ]
[ ] o] [ ] o] [ ]
[ ] o O o [ ] [ ] o [ ] o O N [ ]

Red dots indicate holes filled with fasteners.
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Hold Downs

Where two vertical CLT panels are intersected by a horizontal floor layer, the use of hold downs installed in pairs with
a single rod connecting through the floor panel provides excellent performance characteristics.

ltems Required
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Hold D Uplift R . Fasteners Timber Fasteners
oldbowns _H'I'IP ift Restraint Threaded Rod of 1 Meter + CSA Connector Screw,
Nut + Washer CNA Connector Nail
CSA CNA
Quik Drive® QDBPC50E
system is designed
Threaded Rod specifically for installing

CSA-T connector screws.

Nut

Attachment
QDBPC50E CSA-T
Washer

Extension

HTT31 HTT22E HTT5 QDEXTE
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Hold Downs

HTT — Heavy Duty Hold Down

In situations where upper and lower storey walls require a connection that can
cross a vertical floor panel, the HTT hold down can be used in opposing pairs,
with a threaded rod connecting them via the floor. This configuration can support
extremely high uplift loads.

Advantages:
e Very high uplift capacity
e (Can be installed via a CLT floor

e Choice of three HTT configurations to achieve the optimal balance of
installation time and load capacity

G

ETA-07/0285

Dimensions
Dimensions [mm] Qty Holes Flange A Qty Holes Flange B
Model No.
A B C t Screws or Nails Bolts/Anchors Bolts
HTT5 404 62 90 2,8 26 04.7 - 10175
HTT22E 558 60 63 3,0 3105 3021 1018
HTT31 785 60 90 3,0 4105 6021 1026
Characteristic Capacity and Slip Modulus —
CLT to CLT — 1 Hold Down
Characteristic Values Slip Modulus
Fasteners IkN] (kN/mm]
Model No. . .
Flange A Flange B Tensile Tensile
CLT CLT R,, Koeri
26 CNA4.0x50 1016 24,7 2,2
HTTS
26 CNA4.0x60 1016 31,0 2,6
29 CNA4.0x50 + 5 CSA5.0x50 1016 min (67,1 ; 57,5/k ) 6,1
29 CNA4.0x60 + 5 CSA5.0x50 1016 min (73,2; 57,5/k ) 68
HTT22E
34 CSA5.0x50 1016 min (80,2; 57,5/k ) 83
34 CSA5.0x80 1016 min (106,7 ; 57,5/ ) 84
41 CNA4.0x50 + 4 CSA5.0x50 1024 min (85,7 ; 85,1/ .,
- 41 CNA4.0x60 + 4 CSA5.0x50 1024 min (85,7 ; 85,1/K )
45 CSA5.0x50 1024 min (85,7 ; 85,1/ ) 24,3
45 CSA5.0x50 1024 min (85,7 ; 85,17k ) 24,3

Fastening Pattern

* HTT22E: CSA5.0x50 or longer screws must be placed

in the 5 bottom holes (including 3 oblong holes).

%)

SRERREN 1D

fxrticioniitaden

Flange A Flange B Flange A Flange B
HTTS LT cLT HTT22E cLT cLT
*
o e s e s e s e s, e e e dy
0.0.0.0.0.0.n:ﬁﬂ" o
0TOY¥0oTOYOoTOYOo OO0 TOYOoTOY0 * HTT31: CSA5.0x50 or longer screws
HTT31 Flange A Flange B mblIJ'St bi(]e ﬁ)laced at the bottom of the 4
oLT oLT obling holes.

Red dots indicate holes filled with fasteners.
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CLT Floor to
CLT Wall

Balloon frame timber structures
where vertical supports run the

full height of the building, can help
overcome the compression that
would otherwise distort floor panels.

In this case, the floors ensure that the
structure transmits the vertical (and
some shear) loads into the wall.

This section describes methods to
connect CLT floor to CLT walls either
directly or via timber or steel wall
profiles.
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CLT Floor to CLT Wall Solutions

Structural Screws -
Timber Wall Plate

Product Options: By fastening a timber wall plate to

TTUFS see page 159 the vertical panel, the floor can be
suspended temporarily, allowing

SWW szefpege 101 work to continue. This solution
ok see page 164 also provides good fire resistance
SWD see page 167 properties.

ESCRFTZ see page 168

Structural Screws -
Steel Wall Profile

Product Options: Similar to a timber wall plate, steel
SSH see page 171 wall profiles also allow the floor to be

suspended while work continues, with
SWC see page 175 the additional benefit of a higher load
capacity once fully installed.

g

5

(&)

o
Structural Screws — T
Direct Panel Connection £
Product Options: For areas such as ceilings and )
SWD see page 180 corners where additional timber plates

are not desired, structural screws
can be used to fasten the wall panel
directly into the suspended floor.
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Structural Screws - Timber Wall Plate

By fastening a timber wall plate to the vertical panel, the floor can be suspended temporarily, allowing work to
continue. This solution also provides good fire resistance properties.

g Timber Fasteners
|temS ReqUIred TTUFS Countersunk Screw,

SWW Washer-Head Screw,
SWC Countersunk Screw,
SWD Double Threaded Screw,
ESCRFTZ Fully Threaded Cylinder-Head Screw
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Timber Wall Plate

TTUFS - Countersunk Screw

TTUFS is a countersunk wood screw available in a variety of dimensions, the
deep 6-lobe recess provides a good control during installation. The countersunk
head allows a flush finish after installation and are suitable for thinner timber wall
plates.

Advantages:
e Countersunk head allowing a flush finish

e Milling thread to reduce the drive-in torque
e No pre-drilling required

C€ ch

ETA-21/0670

A

tix lg

TTUFS - Range Overview

Product Dimensions [mm]
Reference
d | I, d, d, to,
TTUFS 6.0x¢ 6,0 40-180 34-70 11,6 3,7 6-110 -
g
Solid-Timber (C24) Wall-Plate to CLT Panel — TTUFS Screws at 90° [
(&)
Max Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Wall-Plate [kN] - Screws at 90° 8
Product Thread | Advised .
Length Wood Wall-Plate Thickness t _ [mm] 8
Reference . wp )
L.J [mm] | Thickness TS
t,, [mm] 36 45 50 60 63 70 75 80 100 g
1,94 1,94
TTUFS5.0X80 40 40 1,54 164 1,54 164 -
1,94 1,94 1,94
TTUFS5.0X90 45 45 1,54 164 1,54 164 1,54 164
1,94 1,94 -
TTUFS5.0X100 60 40 1,54 164 1,54 164 : : .
1,94 1,94 1,94 1,94 1,94
TTUFS5.0X120 60 60 1,54 164 1,54 164 1,54 164 1,54 162 1,54 164
é Table continues on next page.
e PEEEEEEEEE00EE0EEEEE000Y
E Tension capacity E
: Rus :
: b :
0 Characteristic | 154 1,94 | With pre-drill 0
H capacities i_ _ | ],_6_4_‘: Without pre-drill i
: 1 :
i Shear capacity R, 0

For pre-driling recommendations, see chapter 10.
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Structural Screws - Timber Wall Plate

Solid-Timber (C24) Wall-Plate to CLT Panel — TTUFS Screws at 90° (cont.)

Max Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Wall-Plate [kN] — Screws at 90°
Product Thread | Advised
Length Wood Wall-Plate Thickness t  [mm]
Reference . wp
Lg [mm] | Thickness
t,, [mm] 36 45 50 60 63 70 75 80 100

2,58 2,58 - B ] _

TTUFS6.0X80 40 40 2,23 2,00 2,23 206] - - - - - - - - - - -
2,58 2,58 2,58 - = - B . B

TTUFS6.0X90 45 45 2,23 2,00 2,23 215 2,23 25| - - - - - - - - - - -
2,58 2,58 - - B , ,

. 2,2 2,2 - - - - -

TTUFS6.0X100 60 40 23 200 2 3 215 - - - - - - -
2,58 2,58 2,58 - 5 B B _ B

TTUFS6.0X120 70 50 2,23 2,00 2,23 215 2,23 215 | - - - - - - - - - -
2,58 2,58 2,58 2,58 2,58 2,58 2,58

TTUFS6.0X140 70 70 2,23 2,09 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 | - -
2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58 -

TTUFS6.0X160 70 90 2,23 2.09 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 ] -
2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58

TTUFS6.0X180 70 110 2,23 2.09 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215

é Characteristic parameters of fasteners
: and more information are included in chapter 10.

Characteristic
capacities

...........

For pre-driling recommendations, see chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Timber Wall Plate

SWW - Washer-Head Screw

For connecting timber wall plate to a CLT wall the SWW screw can be used, the
washer head increase the head-pull through resistance and pulls the two wood
members together and creates a firm assembly.

Advantages:
e High head-pull through resistance

¢ Pulls the wood members together
* No pre-drilling required

C€ ch

ETA-21/0670

SWW — Range Overview

Product Dimensions [mm]
Reference
d | I, d, d t,
SWW6.0xe 6,0 60 - 300 42-70 14 39 18- 230
SWW8.0x¢ 8,0 80 - 400 50 - 80 22 5,2 30 - 320
SWW10.0x¢ 10,0 100 - 400 50-80 25 6,2 50 - 320 §
— 5 H
Solid-Timber (C24) Wall-Plate to CLT Panel - SWW Screws at 90 3]
[e]
Max Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Wall-Plate [kN] — Screws at 90° T
Thread | Advised o
Product ) k)
Length Wood Wall-Plate Thickness t, [mm] (TR
Reference . P
Lg [mm] | Thickness :
t,, [mm] 36 45 50 60 63 70 75 80 100 %)
2,91 2,91 2,91
SWW6.0X100 50 50 3,16 235 3,16 246 3,16 246 - : - : : : -
2,91 2,91 2,91 2,91 2,91 2,91 2,91 - -
' 1 - 1 : 1 : 1 : 1 . 1 : 1 : - -
SWW6.0X120 50 70 3,16 235 3,16 246 3,16 246 3,16 2.46 3,16 246 3,16 246 3,16 246 . -
2,91 2,91 2,91 2,91 2,91 2,91 2,91 - -
SWW6.0X140 70 70 3,16 2.35 3,16 2.45 3,16 2.45 3,16 2.45 3,16 226 3,16 2.45 3,16 46| - - -
2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91 -
SWW6.0X160 70 90 3,16 235 3,16 246 3,16 246 3,16 2.46 3,16 246 3,16 246 3,16 246 3,16 2.46 - -
2,91 2,91 2,91 291 2,91 2,91 2,91 2,91 2,91
. 1 1 1 1 1 1 1 1 1
SWW6.0X180 70 110 3,16 235 3,16 246 3,16 246 3,16 246 3,16 248 3,16 246 3,16 246 3,16 246 3,16 248
2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91
SWW6.0X200 70 130 3,16 2.35 3,16 2,45 3,16 246 3,16 2.45 3,16 2.45 3,16 2,46 3,16 246 3,16 2.45 3,16 2.45
2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91
SWW6.0X220 70 150 3,16 235 3,16 2.46 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 2.46
2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91
] 1 1 1 1 1 1 1 1 1
SWW86.0X240 70 170 3,16 235 3,16 2.46 3,16 248 3,16 246 3,16 246 3,16 2.46 3,16 2.46 3,16 2.46 3,16 246
2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91
SWW6.0X260 70 190 3,16 235 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246
2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91
SWW6.0X280 70 210 3,16 235 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 246 3,16 2.46
2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91 2,91
SWW86.0X300 70 230 3,16 235 3,16 2.46 3,16 246 3,16 246 3,16 2.46 3,16 248 3,16 246 3,16 246 3,16 2.46

Table continues on next page.
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Structural Screws - Timber Wall Plate

Solid-Timber (C24) Wall-Plate to CLT Panel - SWW Screws at 90° (cont.)

Max Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Wall-Plate [kN] — Screws at 90°
Product Thread | Advised
Reference Length Wood Wall-Plate Thickness t, . [mm]
Lg [mm] | Thickness
t,, [mm] 36 45 50 60 63 70 75 80 100
4 - - - - - -
SWW8.0X100 50 50 5,04 333 5,04 igg 504 gg? - - - , - : . ) : R ’ R
4,64 5,07 - - - - - -
SWW8.0X120 80 40 5,08 350 5,08 37| - - - - - - - - - - -
4,64 5,07 5,07 5,07 5,07 - - -
SWW8.0X140 80 60 5,08 250 5,08 377 5,08 2.4 5,08 a7 5,08 a7 ] - - - - - -
swwsorso | @0 | w0 | 500 |08 g [SOTFgq [BOTY g L8O op 1807 T oop 1SOT ] gop [SOT ] g [SOT] 1
SWW8.0X180 80 100 5,08 ggg 5,08 23; 5,08 ggz 5,08 i?; 5,08 j,?; 5,08 i?; 5,08 i?; 5,08 i"?; 5,08 j,?;
SWW8.0X200 80 120 5,08 ggg 5,08 2(7); 5,08 ggz 5,08 ‘Z?; 5,08 i"?; 5,08 i?; 5,08 i?; 5,08 i?; 5,08 i"?;
4,64 7 7 7 7 7 7 7 7
SWW8.0X220 80 140 5,08 3:20 5,08 2:27 5,08 2:84 5,08 ‘137 5,08 3'37 5,08 i’;)? 5,08 31?7 5,08 i:i)? 5,08 3'37
4,64 5,07 5,07 5,07 5,07 5,07 5,07 5,07 5,07
SWWB8.0X240 80 160 5,08 3,50 5,08 377 5,08 3.94 5,08 a7 5,08 a7 5,08 a7 5,08 217 5,08 a7 5,08 a1
4,64 5,07 5,07 5,07 5,07 5,07 5,07 5,07 5,07
SWW8.0X260 80 180 5,08 3,50 5,08 377 5,08 3,04 5,08 a7 5,08 a7 5,08 a1 5,08 417 5,08 a7 5,08 a7
SWW8.0X280 80 200 5,08 ggg 5,08 gg; 5,08 ggz 5,08 i?; 5,08 i’,?; 5,08 i?; 5,08 ‘Z?; 5,08 i"?; 5,08 i’,?;
SWW8.0X300 80 220 5,08 ggg 5,08 23; 5,08 281 5,08 i?; 5,08 j,?; 5,08 i’?; 5,08 i?; 5,08 i?; 5,08 i’y?;
4,64 5,07 5,07 5,07 5,07 5,07 5,07 5,07 5,07
SWW8.0X320 80 240 5,08 3,50 5,08 377 5,08 2,94 5,08 417 5,08 a7 5,08 a7 5,08 417 5,08 417 5,08 a7
4,64 7 7 7
SWW8.0X340 80 260 5,08 3‘2 5 5,08 2’27 5,08 ::8 . 5,08 ‘Z"?7 5,08 i’,?; 5,08 i?: 5,08 i?; 5,08 i’;); 5,08 i’,?;
SWW8.0X360 80 280 5,08 g:gg 5,08 23; 5,08 23: 5,08 i?; 5,08 j,?; 5,08 i?; 5,08 i?; 5,08 i"?; 5,08 j,?;
4,64 5,07 5,07 5,07 5,07 5,07 5,07 5,07 5,07
SWW8.0X380 80 300 5,08 3,50 5,08 377 5,08 2,04 5,08 417 5,08 a7 5,08 a1 5,08 417 5,08 a7 5,08 a7
SWW8.0X400 80 320 5,08 3:23 5,08 2(7); 5,08 :8471 5,08 i?; 5,08 i"?; 5,08 i’,?; 5,08 i?; 5,08 i?; 5,08 i’,?;

Table continues on next page.
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For pre-driling recommendations, see chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Timber Wall Plate

Solid-Timber (C24) Wall-Plate to CLT Panel - SWW Screws at 90° (cont.)

Max Tension Capacity Rax’k Shear Capacity Rv,k Depending on the Thickness of the Wall-Plate [kN] — Screws at 90°
Product Thread | Advised
Reference | L€ngth | Wood Wall-Plate Thickness t,, [mm]
Lg [mm] | Thickness
t [mm] 36 45 50 60 63 70 75 80 100

- 6,56 6,87 - - - . R _
SWW10.0X100 50 50 - —1 6,10 453 6,10 250] - - - - - - - - - - -
SWW10.0X120 50 70 - — 610 i?g 6,10 ig: 6,10 i?g 6,10 2?19 6,10 SZ; 5,49 i?g - -

- 6,62 6,99 7,06 7,06 - -
SWW10.0X140 80 60 - —1 638 478 6,38 2,95 6,38 5,34 6,38 546 - - - - -

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 -
SWW10.0X160 80 80 - — 638 278 6,38 4,95 6,38 5,34 6,38 5.46 6,38 5,67 6,38 5,67 6,38 557 -

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 7,06
SWW10.0X180 80 100 - —1 638 478 6,38 4,96 6,38 5,34 6,38 5,46 6,38 5,67 6,38 5.67 6,38 5.67 6,38 5,67

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 7,06
SWW10.0X200 80 120 - —1 638 278 6,38 2,95 6,38 5,34 6,38 5.45 6,38 567 6,38 5.67 6,38 5.67 6,38 5,67

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 7,06
SWW10.0X220 80 140 - —1 638 478 6,38 2,96 6,38 5,34 6,38 5,45 6,38 5,67 6,38 5,67 6,38 5,67 6,38 5.67
SWW10.0X240 80 160 - 6,38 i:% 6,38 i:gz 6,38 ;gi 6,38 ;’22 6,38 ;(ég 6,38 ggi 6,38 ;23 6,38 ;23

- 2 7 7 7, 7, 7 7
SWW10.0X260 80 180 - —1 638 i’? 5 638 i:gz 6,38 5‘2?1 6,38 5’2@ 6,38 5"[6]3 6,38 5’23 6,38 5’23 6,38 5:23

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 7,06
SWW10.0X280 80 200 - —1 638 278 6,38 2,95 6,38 5,34 6,38 5.45 6,38 5,67 6,38 5,67 6,38 5.67 6,38 5,67

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 7,06
SWW10.0X300 80 220 - —1 638 478 6,38 2,96 6,38 5,34 6,38 5,45 6,38 5,67 6,38 5,67 6,38 5.67 6,38 5.67
SWW10.0X320 80 240 - 6,38 i?g 6,38 igz 6,38 Z(S)i 6,38 ;22 6,38 ;gg 6,38 ;23 6,38 ;gg 6,38 ;(():73

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 7,06
SWW10.0X340 80 260 - —1638 478 6,38 4,96 6,38 5,34 6,38 5.46 6,38 5.67 6,38 5.67 6,38 5.67 6,38 567
SWW10.0X360 80 280 - 6,38 jﬁs 6,38 EIZZ 6,38 ;gi 6,38 ;ig 6,38 ;gs 6,38 ;’,23 6,38 ;23 6,38 ;gg

- 2 7 7 7 7, 7 7
SWW10.0X380 80 300 - —1638 i:? 5 6:38 jzgz 6,38 5"2? 6,38 5’22 6,38 5:23 6,38 5’23 6,38 5’23 6,38 5‘23

- 6,62 6,99 7,06 7,06 7,06 7,06 7,06 7,06
SWW10.0X400 80 320 - —1 638 478 6,38 2,95 6,38 5,34 6,38 5,45 6,38 5,67 6,38 5,67 6,38 5.67 6,38 5.67

Characteristic parameters of fasteners
and more information are included in chapter 10.
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For pre-driling recommendations, see chapter 10.
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Structural Screws - Timber Wall Plate

SWC - Countersunk Screw

SWC is a countersunk structural wood screw designed to take high loads. The
countersink head gives a flush fitting while allowing the wall plate and the CLT
panel to close up firmly.

Advantages:

e Countersunk head creates a flush finish
e Milling thread for reduced drive-in torque
e No pre-drilling required

C€ ch
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SWC - Range Overview

Product Dimensions [mm]
Reference
d | I, d, d t,
SWC6.0xe 6,0 200 - 300 70 11,8 39 130 - 230
SWC8.0x¢ 8,0 80 - 400 50 - 80 14,6 5,2 30- 320
§ SWC10.0x¢ 10,0 100 - 400 50 - 80 17,8 6,2 50 - 320
5 g o
3} Solid-Timber (C24) Wall-Plate to CLT Panel - SWC Screws at 90
[e]
T Max Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Wall-Plate [kN] — Screws at 90°
o Thread | Advised
o Product .
o R Length Wood Wall-Plate Thickness t, [mm]
eference . P
: Lg [mm] | Thickness
) t,, [mm] 36 45 50 60 63 70 75 80 100
2,53 2,53 2,53 2,53 2,53 2,53 2,53 2,53 2,53
SWC6.0X200 70 130 1,66 107 1,66 209 1,66 209 1,66 2.09 1,66 209 1,66 209 1,66 209 1,66 2.09 1,66 209
2,53 2,53 2,53 2,63 2,53 2,53 2,63 2,63 2,53
SWC6.0X220 70 150 1,66 107 1,66 200 1,66 209 1,66 2.09 1,66 209 1,66 200 1,66 209 1,66 209 1,66 209
2,53 2,53 2,53 2,53 2,53 2,53 2,53 2,53 2,53
SWC6.0X240 70 170 1,66 197 1,66 2,09 1,66 2,00 1,66 2,09 1,66 2.09 1,66 2,00 1,66 2,00 1,66 2,09 1,66 2.09
258, 2,53 2,53 2,53 258, 2,53 2,53 2,53 2,53
SWC6.0X260 70 190 1,66 107 1,66 209 1,66 209 1,66 2.09 1,66 209 1,66 209 1,66 209 1,66 2.09 1,66 209
2,53 2,63 2,53 2,63 2,53 2,63 2,53 2,53 2,53
. 1 1 1 1 1 1 1 1 1
SWC6.0X280 70 210 ,66 107 ,66 209 ,66 209 ,66 2.09 ,66 2.09 ,66 209 ,66 209 ,66 209 ,66 2.09
2,63 2,53 2,63 2,63 2,63 2,53 2,63 2,63 2,53
SWC6.0X300 70 230 1,66 107 1,66 209 1,66 209 1,66 209 1,66 2,09 1,66 209 1,66 2.09 1,66 2,09 1,66 2,00

Table continues on next page.
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Structural Screws - Timber Wall Plate

Solid-Timber (C24) Wall-Plate to CLT Panel - SWC Screws at 90°

Max Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Wall-Plate [kN] — Screws at 90°
Product Thread | Advised
Reference Length Wood Wall-Plate Thickness t, [mm]
Lg [mm] | Thickness
t,, [mm] 36 45 50 60 63 70 75 80 100
SWC8.0x100 50 50 [ 266 ggg 2,66 g:‘; 2,66 ;‘g S e T e N e B e T e NI S
4,04 4,47 - - - - R .
SW(C8.0X120 80 40 2,66 2,90 2,66 a7 | - - - - - - - - - - -
4,04 4,47 4,47 4,47 4,47 - - -
SWC8.0X140 80 60 2,66 2,90 2,66 37 2,66 3,33 2,66 3,57 2,66 357 - - - - - -
SWC8.0X160 80 80 2,66 g:gg 2,66 g;‘; 2,66 gg; 2,66 gg; 2,66 ;g; 2,66 gg 2,66 gg 2,66 gg; -
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SWC8.0X180 80 100 2,66 2.90 2,66 317 2,66 2.33 2,66 357 2,66 3.57 2,66 357 2,66 357 2,66 357 2,66 3.57
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SW(C8.0X200 80 120 2,66 2,90 2,66 37 2,66 3,33 2,66 357 2,66 3,57 2,66 357 2,66 357 2,66 357 2,66 3,57
SWC8.0X220 80 140 2,66 g:gg 2,66 g;‘; 2,66 gg; 2,66 gg; 2,66 ;‘g 2,66 gg; 2,66 ig; 2,66 gg; 2,66 ;‘g
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SW(C8.0X240 80 160 2,66 2,90 2,66 37 2,66 2.33 2,66 3,57 2,66 357 2,66 257 2,66 257 2,66 257 2,66 3.57
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SWC8.0X260 80 180 2,66 2,90 2,66 317 2,66 3,33 2,66 357 2,66 3.57 2,66 357 2,66 357 2,66 357 2,66 3.57
SW(C8.0X280 80 200 2,66 g:gg 2,66 g;‘; 2,66 gg; 2,66 3;1; 2,66 gg; 2,66 gg; 2,66 gg 2,66 gg; 2,66 ;‘g
SWC8.0X300 80 220 2,66 g:gg 2,66 2’;1; 2,66 gg 2,66 gg; 2,66 gg 2,66 gg; 2,66 gg; 2,66 gg; 2,66 gg
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SW(C8.0X320 80 240 2,66 2,90 2,66 37 2,66 3,33 2,66 3.57 2,66 357 2,66 357 2,66 357 2,66 3,57 2,66 357
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SWC8.0X340 80 260 2,66 2.90 2,66 337 2,66 2.33 2,66 357 2,66 3,57 2,66 3,57 2,66 3,57 2,66 357 2,66 3,57
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SWC8.0X360 80 280 2,66 2,90 2,66 317 2,66 2.33 2,66 357 2,66 3,57 2,66 257 2,66 257 2,66 3,57 2,66 3,57
4,04 4,47 4,47 4,47 4,47 4,47 4,47 4,47 4,47
SWC8.0X380 80 300 2,66 2,90 2,66 37 2,66 3.33 2,66 3,57 2,66 3.57 2,66 357 2,66 357 2,66 3,57 2,66 3,57
SWC8.0X400 80 320 2,66 g:gg 2,66 i';; 2,66 gg; 2,66 gg; 2,66 gg 2,66 ;g 2,66 gg; 2,66 gg 2,66 ;g

Table continues on next page.
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For pre-drilling recommendations, see chapter 10.
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Structural Screws - Timber Wall Plate

Solid-Timber (C24) Wall-Plate to CLT Panel - SWC Screws at 90°

Max Tension Capacity R, Shear Capacity R, Depending on the Thickness of the Wall-Plate [kN] — Screws at 90°
Product Thread | Advised
Reference Length Wood Wall-Plate Thickness t, [mm]
Lg [mm] | Thickness
t,, [mm] 36 45 50 60 63 70 75 80 100

SWC10.0X100 | 50 50 - 1355 2:: 3,55 2;1 S e B - - -
SWC10.0X120 50 70 - —1 3,55 igg 3,55 ?é: 3,55 ii’z 3,55 ii? 3,55 i;g 3,55 ig: -

- 5,92 6,28 6,35 6,35 - R ,
SWC10.0X140 80 60 - — 355 4:08 3,55 2.5 3,55 2,63 3,55 275] - - - - -
SWC10.0X160 80 80 - 3,55 i:g; 3,55 252 3,55 i:gg’ 3,55 i?g 3,55 i:gg 3,55 i::: 3,55 ig: -
swooonso | w0 | 100 | - | ass [SSE] qsn [928 ] qgg [0 5 [030 s 080 s 635 ] 655 ], 630

- 5,92 6,28 6,35 6,35 6,35 6,35 6,35 6,35
SWC10.0X200 80 120 - —1 3,55 2,08 3,55 2.25 3,55 2,63 3,55 275 3,55 2,96 3,55 4,96 3,55 2,96 3,55 2,96
SWC10.0X220 80 140 - 3,55 22; 3,55 igg 3,55 igg 3,55 i?: 3,55 i:gz 3,55 S::Z 3,55 i‘gg 3,55 igz
swooozn | @ | 10 | - | ass (o ags [02 g5 [080 s [ 888 oo 685, o 638, 1035, o]0
SWC10.0X260 80 180 - 3,55 i:gg 3,55 igg 3,55 Z’gg 3,55 i?: 3,55 i:gz 3,55 i:gz 3,55 2:2 3,55 461:;2
SWC10.0X280 80 200 - 3,55 ig; 3,55 Sgg 3,55 2:2\’53 3,55 i?: 3,55 i:gg 3,55 i::g 3,55 j‘gg 3,55 i:gz
swonoan | @ | a0 | - | ass | g [OB ] g [030 ] g5 |08 s [880 5o 685 ] oo 638 1, | 038

- 5,92 6,28 6,35 6,35 6,35 6,35 6,35 6,35
SWC10.0X320 80 240 - —1 355 4,03 3,55 2.5 3,55 4,63 3,55 475 3,55 2,95 3,55 2,95 3,55 4,95 3,55 2,96

- 5,92 6,28 6,35 6,35 6,35 6,35 6,35 6,35
SWC10.0X340 80 260 - —1 355 4,08 3,55 4.25 3,55 4.63 3,55 475 3,55 2,96 3,55 4,96 3,55 4,96 3,55 4,96
Wo00G60 | 80 | 20 | - | ass [D02] g5 [O2] g [0 oo 1635 oo BT, oo 1630 | L6351, |35
e I I O = ) ) Ty ) e P g % g 8 B X3
SWC10.0X400 80 320 - 3,55 28; 3,55 Sgg 3,55 i‘gg 3,55 i?g 3,55 i:gz 3,55 S::Z 3,55 Z‘ZZ 3,55 i:gg

Characteristic parameters of fasteners
and more information are included in chapter 10.
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Minimum Edge Distances for Screws Wall-Plate to CLT Panel

SWW SWC
Dimensions Pre-drill* a,, a, Dimensions Pre-drill* a,, a,
With pre-drill 18 42 With pre-drill 18 42
6.0x¢ - - 6.0x¢ - X
Without pre-drill 30 42 Without pre-drill 30 42 _
With pre-drill 24 56 With pre-drill 24 56
8.0x¢ : - 8.0x0 - -
Without pre-drill 40 56 Without pre-drill 40 56 -
10.0x YVith pre—drill. 30 70 10.0x0 YVith pre—drill. 30 70 o
Without pre-drill 50 70 Without pre-drill 50 70
* Pre-drill refers to wall-plate only * Pre-drill refers to wall-plate only Fax — -
TTUFS l &
Dimensions Pre-drill* a, a, F,
Withpre-aril | 15 | 35 B
5.0x¢ , : —
Without pre-drill | 25 35 twp
With pre-drill 18 42
6.0x¢ - -
Without pre-drill 30 42

* Pre-drill refers to wall-plate only
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Timber Wall Plate

SWD - Double Threaded Screw

SWD screws can be used to create almost hidden connections due to the small
cylinder head. The design of the screw makes it suitable for inclined and angled
installations that increase the load capacity.

Advantages:
e High load capacity

e Small cylinder head for hidden assemblies
* No pre-drilling required

C€ ch

ETA-21/0670
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SWD - Range Overview

Product Dimensions [mm]
Reference d | Ly I, d, d
SWD6.5x 6,5 65-220 40-95 33,5-88,5 8 4,0
SWD8.0x 8,0 90-330 40-95 31,5-86,5 10 5,4
S
Solid-Timber (C24) Wall-Plate to CLT Panel — E
SWD Inclined Screws at 45° o
RZ;:?::EE Wall-x;?éql]'ﬂrgkness SI::?: kc[akpNii‘c—Ity §
twp [mm] Screws at 45° ™
SWD6.5X65 23 18 B
SWD6.5X90 32 2,5 O
SWD6.5X130 46 2,5
SWD6.5X160 57 41
SWD6.5X190 68 5,0
SWD6.5X220 78 6,0
SWD8.0X90 32 3,0
SWD8.0X130 46 3,0 l F
SWD8.0X160 57 48 v
SWD8.0X190 68 519
SWD8.0X220 78 7,0
SWD8.0X245 87 79
SWD8.0X275 98 79
SWD8.0X300 107 10,0
SWD8.0X330 17 10,0
Characteristic parameters of fasteners 't_|
and more information are included in chapter 10. we
a4,c
NS
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Structural Screws - Timber Wall Plate

ESCRFTZ -
Fully Threaded Cylinder-Head Screw

ESCRFTZ is a fully threaded screw that can be used to create almost hidden
connections due to the small cylinder head. The design of the screw makes it
suitable for inclined and angled installations that increase the load capacity.

Advantages:
® High load capacity

e Small cylinder head for hidden assemblies
¢ No pre-drilling required

G

ETA-13/0796

d
ESCRFTZ — Range Overview
Product Dimensions [mm]
Ref
ererence d | |g dh di
ESCRFTZ8.0x 8,0 120 - 400 110 - 390 10,2 5.2

Solid-Timber (C24) Wall-Plate to CLT Panel —

G

= ESCRFTZ Inclined Screws at 45°

- . .

() Product Minimum Shear Capacity

[e] Wall-Plate Thickness R ,.. [kKN] -

bl Reference oK o

= t [mm] Screws at 45

o wp

E ESCRFTZ8.0X120 43 3,7

H ESCRFTZ8.0X140 50 4,4

(&)
ESCRFTZ8.0X160 57 5,2
ESCRFTZ8.0X180 64 5,9
ESCRFTZ8.0X200 7 6,7
ESCRFTZ8.0X220 78 74
ESCRFTZ8.0X240 85 8,2
ESCRFTZ8.0X260 92 8,9 va a5
ESCRFTZ8.0X280 99 9,6
ESCRFTZ8.0X300 107 10,4
ESCRFTZ8.0X350 124 12,2
ESCRFTZ8.0X400 142 14,1

Characteristic parameters of fasteners
and more information are included in chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Timber Wall Plate

Minimum Edge Distances for Screws
Solid-Timber Wall-Plate to CLT Connection - Screws at 45°

Dimensions a,
SWD6.5 26
SWD8.0x¢ 32
ESCRFTZ8.0 32
ESCRFTZ10.0 40

a4,c

@ HELPFUL TIP

When to choose fully threaded screws or double threaded screws?

Fully threaded screws can take higher loads, if well placed. They can be used

&)
=
5
o
[e]
2
for reinforcement of beams. 5
[e]
i
5
o

OR
iy

viinn N s

Double threaded screws have the advantage of partial threaded screws and
fully threaded screws:

e Take higher loads than partially threaded screws

e Can pull two wood members together creating a clamp effect

AR
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Steel Wall Profile

Similar to a timber wall plate, steel wall profiles also allow the floor to be suspended while work continues, with the
additional benefit of a higher load capacity once fully installed.

ltems Required

Timber Fasteners
SSH Hex-Head Connector Screw,
SWC Countersunk Screw

SSH

swcC
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Structural Screws - Steel Wall Profile

| SIMPSON|

SSH - Hex-Head Connector Screw

The SSH hex-head screw is a heavy-duty connector screw designed for steel to
wood applications. The design of the screw provides an excellent connection to
the steel and can transfer high loads. The head combining hex and 6-lobe drive
allows to install the screw with either a hex-driver or a 6-lobe driver bit.

Advantages:

e Can be installed with hex-driver bit or 6-lobe driver bit
e No pre-drilling required.

® |Impreg+ coating

C€

ETA-21/0670
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SSH — Range Overview

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Product Dimensions [mm]
Reference
d | Ig d, d, t,
SSH6.0x¢ 6,0 40-120 24-75 14,5 3,65 16 - 45
SSH8.0x¢ 8,0 40-300 32-110 13 51 8-190
SSH10.0xe 10,0 50 - 280 42 -125 15 6,15 8-155 %
SSH12.0x¢ 12,0 60 - 200 48-110 17 6,7 12-90 E
|
(&)
Steel Wall Profile to CLT Panel — SSH Screws at 90° 2
. [}
Shear Capacity — Steel to CLT — [kN] o
. . L
Tension Capacity . . .
) 3) =
Product _ Steel o CLT — Thin Steel Thick Steel s
Reference R TKNT? . » o
o (] Maximum Pre-Drill R Minimum Pre-Drill R
Thickness [mm] vk Thickness [mm] vk
With pre-drill 2,40 With pre-drill 3,16
SSH6.0x40% 1,8 3,0 - - 6,0 - -
Without pre-drill 1,49 Without pre-drill 2,29
With pre-drill 2,77 With pre-drill 3,64
SSH6.0x50% 2,6 3,0 6,0
Without pre-drill 1,89 Without pre-drill 2,82
With pre-drill 2,95 With pre-drill 3,82
SSHE.0x60% 3,4 3,0 - - 6,0 - X
Without pre-drill 2,29 Without pre-drill 3,19
With pre-drill 2,95 With pre-drill 3,82
SSH6.0x75% 34 3,0 - - 6,0 - -
Without pre-drill 2,50 Without pre-drill 3,19
With pre-drill 2,95 With pre-drill 3,82
SSHE.0x90% 3,4 3,0 - - 6,0 - X
Without pre-drill 2,50 Without pre-drill 319
With pre-drill 3,61 With pre-drill 4,48
SSHB.0x120% 6,0 3,0 - - 6,0 - ;
Without pre-drill 3,16 Without pre-drill 3,85

" For steel thickness < d

2 Thin plate: thickness < 0.5xd
9 Thick plate: thickness = d

4 6.0 mm screws have a different head design — see chapter 10.
For intermediate steel thicknesses, the capacity can be obtained

by interpolation.

For recommended hole diameter in steel, see chapter 10.

Table continues on next page.
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Structural Screws - Steel Wall Profile

Steel Wall Profile to CLT Panel — SSH Screws at 90° (cont.)

Shear Capacity — Steel to CLT — [kN]
Tension Capacity . ) .
) 3)
Product _ Steel to CLT — Thin Steel Thick Steel
Reference 1
Pl BT” Maximum Pre-Drill R Minimum Pre-Drill R
Thickness [mm] X Thickness [mm] X
With pre-drill 3,04 With pre-drill 4,75
SSH8.0X40 3,6 4,0 - - 8,0 - X
Without pre-drill 1,77 Without pre-drill 3,54
With pre-drill 3,89 With pre-drill 5,67
SSH8.0X50 47 4,0 - - 8,0 - X
Without pre-drill 2,26 Without pre-drill 412
With pre-drill 4,73 With pre-drill 6,39
SSH8.0x60 47 4,0 - - 8,0 -
Without pre-drill 2,76 Without pre-drill 4,48
With pre-drill 4,93 With pre-drill 6,48
SSH8.0x70 47 4,0 - - 8,0 - X
Without pre-drill 3,25 Without pre-drill 4,89
With pre-drill 4,93 With pre-drill 6,48
SSHB.0X80 47 40 et 80 lLLaL]
Without pre-drill 3,74 Without pre-drill 5,23
With pre-drill 4,93 With pre-drill 6,48
SSH8.0X90 47 4,0 - - 8,0 - X
Without pre-drill 4,04 Without pre-drill 5,23
With pre-drill 5,29 With pre-drill 6,85
SSH8.0X100 6,1 4,0 - - 8,0 - X
Without pre-drill 4,40 Without pre-drill 5,59
SSHB.0X120 95 40 With pre-drill 6,12 80 With pre-drill 7,68
’ ' ' Without pre-drill 5,23 ' Without pre-drill 6,42
With pre-drill 6,12 With pre-drill 7,68
SSH8.0X140 9,5 4,0 - - 8,0 - X
Without pre-drill 5,23 Without pre-drill 6,42
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X160 12,2 40 - - 8,0 X -
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X180 12,2 4,0 - - 8,0 - X
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X200 12,2 4,0 - - 8,0 X -
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X240 12,2 4,0 - - 8,0 - -
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
— SSH8.0X260 12,2 4,0 - - 8,0 - -
(] Without pre-drill 5,74 Without pre-drill 712
; With pre-drill 6,82 With pre-drill 8,38
o] SSH8.0X280 12,2 4,0 - 8,0
5' Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
0 SSH8.0X300 12,2 40 With pre-drl 30 it pre-dril
o Without pre-drill 5,74 Without pre-drill 712
8 With pre-drill 3,62 With pre-drill 5,87
= SSH10.0X50 3,9 5,0 - - 10,0 . ;
L. Without pre-drill 2,59 Without pre-drill 4,92
'J With pre-drill 5,68 With pre-drill 7,68
() SSH10.0X60 5.1 5,0 - - 10,0 - -
Without pre-drill 3,16 Without pre-drill 5,29
With pre-drill 6,41 With pre-drill 8,54
SSH10.0X80 51 5,0 - - 10,0 - X
Without pre-drill 4,32 Without pre-drill 6,20
With pre-drill 6,41 With pre-drill 8,54
SSH10.0X90 51 5,0 - - 10,0 - -
Without pre-drill 4,89 Without pre-drill 6,70
With pre-drill 6,81 With pre-drill 8,94
SSH10.0X100 6,7 5,0 - - 10,0 - -
Without pre-drill 5,47 Without pre-drill 7,09
With pre-drill 7,71 With pre-drill 9,84
SSH10.0X120 10,3 50 - - 10,0 X -
Without pre-drill 6,41 Without pre-drill 8,00
With pre-drill 7,71 With pre-drill 9,84
SSH10.0X140 10,3 5,0 - - 10,0 - X
Without pre-drill 6,41 Without pre-drill 8,00
With pre-drill 8,47 With pre-drill 10,60
SSH10.0X160 13,3 50 - - 10,0 . ;
Without pre-drill 7,16 Without pre-drill 8,75
With pre-drill 8,47 With pre-drill 10,60
SSH10.0X180 13,3 5,0 - - 10,0 - -
Without pre-drill 716 Without pre-drill 8,75
With pre-drill 8,47 With pre-drill 10,60
SSH10.0X200 13,3 5,0 - - 10,0 - -
Without pre-drill 7,16 Without pre-drill 8,75
With pre-drill 8,92 With pre-drill 11,05
SSH10.0X240 15,1 5,0 - - 10,0 ; ;
Without pre-drill 7,62 Without pre-drill 9,21
With pre-drill 8,92 With pre-drill 11,05
SSH10.0X280 15,1 5,0 - - 10,0 - X
Without pre-drill 7,62 Without pre-drill 9,21
" For steel thickness < d Table continues on next page.

2 Thin plate: thickness < 0.5xd

3 Thick plate: thickness = d

For intermediate steel thicknesses, the capacity can be
obtained by interpolation.

For recommended hole diameter in steel, see chapter 10.

172

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.



C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Steel Wall Profile

Steel Wall Profile to CLT Panel — SSH Screws at 90° (cont.)

Shear Capacity — Steel to CLT — [kN]
Tension Capacity . ) .
) 3)
Product _ Steel to CLT — Thin Steel Thick Steel
Reference R KNI . -
o (] Maxdimum Pre-Drill R Minimum Pre-Drill R
Thickness [mm] X Thickness [mm] X
With pre-drill 6,55 With pre-drill 9,27
SSH12.0X60 7,0 6,0 - - 12,0 ) -
Without pre-drill 3,53 Without pre-drill 6,45
With pre-drill 8,23 With pre-drill 10,91
SSH12.0X80 7,0 6,0 - - 12,0 - -
Without pre-drill 4,84 Without pre-drill 741
With pre-drill 8,23 With pre-drill 10,91
SSH12.0X90 70 6,0 - - 12,0
Without pre-drill 5,49 Without pre-drill 7,96
With pre-drill 8,49 With pre-drill 1,17
SSH12.0X100 8,1 6,0 - - 12,0 - -
Without pre-drill 6,14 Without pre-drill 8,74
With pre-drill With pre-drill 12,27
SSH12.0X120 12,4 6.0 Wi pre dr ‘ 9,59 120 Nith pre dri | ,
Without pre-drill 7,45 Without pre-drill 9,84
With pre-drill 9,59 With pre-drill 12,27
SSH12.0X140 12,4 6,0 - - 12,0 - -
Without pre-drill 7,87 Without pre-drill 9,84
With pre-drill 10,50 With pre-drill 13,18
SSH12.0X160 16,1 6,0 - - 12,0 - -
Without pre-drill 8,78 Without pre-drill 10,75
SSHIZ.0X180 161 6.0 With pre-drill 10,50 120 With pre-drill 13,18
’ ' ' Without pre-drill 8,78 ' Without pre-drill 10,75
With pre-drill 10,50 With pre-drill 13,18
SSH12.0X200 16,1 6,0 - - 12,0 - -
Without pre-drill 8,78 Without pre-drill 10,75
" For steel thickness < d Characteristic parameters of fasteners
2 Thin plate: thickness < 0.5xd and more information are included in chapter 10.

3 Thick plate: thickness = d
For intermediate steel thicknesses, the capacity can be obtained by interpolation.
For recommended hole diameter in steel, see chapter 10.
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(0°) to the Grain (90°) to the Grain
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Structural Screws - Steel Wall Profile

SSH — Recommended Maximum SSH — Minimum Spacings and Edge and
Steel Hole Diameter End Distances
$SH6,0 $SH8,0 SSH10,0 SSH12,0 spa"i"g[rg:n‘;i“a"ce SSHE0 | SSHB0 | SSH10,0 | SSH120
07 mm 09 mm 011 mm 013 mm a, 15 20 25 30
Note: The cone under the head have the CLT a, 36 48 60 72
same diameter as the outer thread. a,, % 48 60 79
€, 8 10 12 15
Steel e, 8 10 12 15
a, 15 20 24 29

Note: Both CLT and Steel edge distances need to be fulfilled.
* According to EN 1993-1-8 §3.5
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Screws - Steel Wall Profile

SWC - Countersunk Screw

SWC is a countersunk structural screw designed to take high loads. To create
a flush finish between the screw and the steel plate, the hole profile needs to be
adapted to the SWC geometry.

Advantages:

e Countersunk head creates a flush finish
e Milling thread for reduced drive-in torque
e No pre-drilling required

C€

ETA-21/0670

SWC - Range Overview

| SIMPSON|

Product Dimensions [mm]
Reference
d | Ig d d, t
SWC6.0xe 6,0 200 - 300 70 11,8 39 130 - 230
SWC8.0x¢ 8,0 80 - 400 50-80 14,6 52 30-320
SWC10.0x¢ 10,0 100 - 400 50-80 17,8 6,2 50- 320 §
. o :
Steel Wall Profile to CLT Panel — SWC Screws at 90 3}
. o
Shear Capacity — Steel to CLT — [kN] <
Tension Capaci ) - o
Product pacity Thin Steel? Thick Stee? o
— Steel to CLT - T
Reference 1 ’ -
s KNI Maximurn Pre-Drill R Minimur Pre-Drill 5
Thickness [mm] s Thickness [mm] vk (5]
With pre-drill 3,49 With pre-drill 4,36
SWC6.0X200 55 3 6
Without pre-drill 3,04 Without pre-drill 3,73
With pre-drill 3,49 With pre-drill 4,36
SWC6.0X220 55 3 - - 6 - -
Without pre-drill 3,04 Without pre-drill BN
With pre-drill 3,49 With pre-drill 4,36
SWC6.0X240 55 3 6
Without pre-drill 3,04 Without pre-drill 3,73
With pre-drill 3,49 With pre-drill 4,36
SWC6.0X260 55 3 - - 6 - -
Without pre-drill 3,04 Without pre-drill 873
With pre-drill 3,49 With pre-drill 4,36
SWC6.0X280 5,5 3 6
Without pre-drill 3,04 Without pre-drill 3,73
With pre-drill 3,49 With pre-drill 4,36
SWC6.0X300 55 3 - - 6 - -
Without pre-drill 3,04 Without pre-drill 873

" For steel thickness < d

2 Thin plate thickness < 0.5xd

3 Thick plate thickness = d

For intermediate steel thicknesses, the capacity can be
obtained by interpolation.

For recommended hole diameter in steel, see chapter 10.

Table continues on next page.
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Structural Screws - Steel Wall Profile

Steel Wall Profile to CLT Panel — SWC Screws at 90° (cont.)

Shear Capacity — Steel to CLT — [kN]
Tension Capacity . ) .
) 3)
Product _ Steel to CLT — Thin Steel Thick Steel
Reference R KNI . -
o (] Maxdimum Pre-Drill R Minimum Pre-Drill R
Thickness [mm] X Thickness [mm] X
With pre-drill 5,06 With pre-drill 6,64
SWC8.0X80 50 4 8
Without pre-drill 3,74 Without pre-drill 5,37
With pre-drill 5,06 With pre-drill 6,64
SWC8.0X100 50 4 - - 8 ) .
Without pre-drill 416 Without pre-drill 68T
With pre-drill 5,82 With pre-drill 7,40
SW(C8.0X120 8,1 4 8
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SWC8.0X140 8,1 4 - - 8 - -
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SWC8.0X160 8,1 4 8
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SWC8.0X180 8,1 4 - - 8 - -
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SW(C8.0X200 8,1 4 8
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SWC8.0X220 8,1 4 - - 8 - -
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SWC8.0X240 8,1 4 - - 8 - -
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SWC8.0X260 8,1 4 - - 8 - ;
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 740
SW(C8.0X280 8,1 4 - - 8 - -
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 7,40
SWC8.0X300 8,1 4 - - 8 - ;
Without pre-drill 4,92 Without pre-drill 6,12
With pre-drill 5,82 With pre-drill 740
— SW(C8.0X320 8,1 4 - - 8 - -
T Without pre-drill 4,92 Without pre-drill 6,12
; With pre-drill 5,82 With pre-drill 7,40
- SWC8.0X340 8,1 4 - - 8 - -
-l Without pre-drill 4,92 Without pre-drill 6,12
o With pre-drill 5,82 With pre-drill 740
9 SW(C8.0X360 8,1 4 - - 8 - -
o Without pre-drill 4,92 Without pre-drill 6,12
8 With pre-drill 5,82 With pre-drill 7,40
™ SWC8.0X380 8,1 4 - - 8 - -
— Without pre-drill 4,92 Without pre-drill 6,12
= With pre-drill 5,82 With pre-drill 740
(&) SW(C8.0X400 8,1 4 - - 8 ; ;
Without pre-drill 4,92 Without pre-drill 6,12
" For steel thickness < d Table continues on next page.

2 Thin plate thickness < 0.5xd

3 Thick plate thickness = d

For intermediate steel thicknesses, the capacity can be
obtained by interpolation.

For recommended hole diameter in steel, see chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Steel Wall Profile

Steel Wall Profile to CLT Panel — SWC Screws at 90° (cont.)

Shear Capacity — Steel to CLT — [kN]
Tension Capacity . ) .
) 3)
Product _ Steel to CLT — Thin Steel Thick Steel
Reference R KNI . -
o (] Maxdimum Pre-Drill R Minimum Pre-Drill R
Thickness [mm] X Thickness [mm] X
With pre-drill 6,99 With pre-drill 9,25
SWC10.0X100 6,1 5 10
Without pre-drill 5,47 Without pre-drill 7,29
With pre-drill 6,99 With pre-drill 9,25
SWC10.0X120 6,1 5) - - 10 ; .
Without pre-drill 5,60 Without pre-drill 7,29
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X140 9,8 5 10
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X160 9,8 5) - - 10 - -
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X180 9,8 5 10
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X200 9,8 5) - - 10 - -
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X220 9,8 5 10
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X240 9,8 5) - - 10 - -
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X260 9,8 5 10
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X280 9,8 5) - - 10 - -
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X300 9,8 5 10
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X320 9,8 5 - - 10 - -
Without pre-drill 6,52 Without pre-drill 8,21
With pre-drill 7,90 With pre-drill 10,17
SWC10.0X340 9,8 5 - - 10 - - —
Without pre-drill 6,52 Without pre-drill 8,21 ©
With pre-drill 7,90 With pre-drill 10,17 ;
SWC10.0X360 9,8 5) - - 10 X ) =
Without pre-drill 6,52 Without pre-drill 8,21 ol |
With pre-drill 7,90 With pre-drill 10,17 o
SWC10.0X380 9,8 5 - - 10 - - i)
Without pre-drill 6,52 Without pre-drill 8,21 »
With pre-drill 7,90 With pre-drill 10,17 8
SWC10.0X400 9,8 5) - - 10 - - i
Without pre-drill 6,52 Without pre-drill 8,21 =
' For steel thickness < d Characteristic parameters of fasteners ("_)
2 Thin plate thickness < 0.5xd and more information are included in chapter 10.

9 Thick plate thickness = d
For intermediate steel thicknesses, the capacity can be obtained by interpolation.
For recommended hole diameter in steel, see chapter 10.

Fv,l]” Fv,90°
—> —>
- -
Shear Parallel Shear Perpendicular
(0°) to the Grain (90°) to the Grain
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Structural Screws - Steel Wall Profile

SWC — Minimum Spacings and Edge and

End Distances F
v \
i i .
Spacing or distance | gyeq SWC8,0 SWC10,0 F,
[mm]
a, 15 20 25 \
CLT a,, 36 48 60 .
1
a,, 36 48 60 . l
= 1
) 8 10 12 !
Steel 1 8 10 12 i Fax
e e, ' e,
a, 15 20 24 s a,
Note: Both CLT and Steel edge distances need to be fulfilled. i{'
* According to EN 1993-1-8 §3.5 il

SWC - Recommended Hole Design in Steel

Countersunk Screws R
a5,
Diameter od1 0d2, ot
SWC6,0 15,5 6,5 3,5
SWC8,0 19,0 9,0 6,0
SWC10,0 22,5 1,0 7,0
Note: Calculation with steel to wood do not take the strength of the steel t
in consideration, but only the wood and the fastener, see Eurocode 3 for steel I
steel plate design. —
If the grain orientation of the CLT panel is different the spacing defintion e,
may change.
90°
ad1

@d2

G
s
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(&)
o
8
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]
)
i
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Direct Panel Connection

For areas such as ceilings and corners where additional timber plates are not desired, structural screws can be used
to fasten the wall panel directly into the suspended floor.

ltems Required

Timber Fasteners
SWD Double Threaded Screw

SWD

T
s
5
(&)
o
S
1
]
S
i
ar
(&)
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Direct Panel Connection

SWD - Double Threaded Screw

SWD screws can be used to create almost hidden connections due to the small
cylinder head. The design of the screw makes it suitable for inclined and angled
installations that increase the load capacity.

Advantages:

e High load capacity

e Small cylinder head for hidden assemblies
e No pre-drilling required

= - 2| UK
24 C€ ca
ETA-21/0670

¢
[«

@ [ S T
|

e e
I I

g2 el

SWD - Range Overview

Product Dimensions [mm]
Ref
ererence d | |g1 Igz dh di
SWD6.5x2 6,5 65-220 40-95 33,5-88,5 8 4,0
SWD8.0x2 8,0 90-330 40-95 31,5-86,5 10 54
g
L SWD — Minimum Spacings and Edge and
‘;,’ End Distances
8
1
= .
o ey SWD6,5 SWD8,0
o distance [mm]
5
() a, 17 20 =
[=]
3, 39 48 —F, N

1
Note: Other min. spacing and edge distances requirements are fulfilled for the 1
1
1

installation characteristics given in the load table. If the grain orientation of the y :
CLT panel is different the spacing defintion may change. ! q
y, J

drive

CLT,min
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Direct Panel Connection

@ D .

CLT Floor to CLT Panel — SWD inclined Screws at 25°

t;,; [mm]
Product F— 80 90 100 120 140
Reference [mm] £ R, ‘ Ry, ‘ R, g R, ‘Rm,k‘ R, £ R, ‘Rmk‘ R, g i ‘Rmvk‘ R, E R ‘Rzls,k‘ Ry
- [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x160 65 90 | 3,31]225]|236 90 3,31 1225|236 90 3,31 1225|236 90 3311225(236| 90 3,31 1225|236
SWD6.5x190 65 105 | 3,82 | 2,45 | 2,62 | 95-105 | 3,82 | 2,45 | 2,62 | 90-105 | 3,82 | 2,45 | 2,62 | 90-105 | 3,82 | 2,45 | 2,62 | 90-105 | 3,82 | 2,45 | 2,62
SWD6.5x220 65 - - - - - - - - |115-120| 4,26 | 2,59 | 2,78 | 95-120 | 4,26 | 2,59 | 2,78 | 95-120 | 4,26 | 2,59 | 2,78
SWD8.0x220 80 - - - - - - - - |115-120| 541 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83
SWD8.0x245 80 - - - - - - - - - - - - |120-130| 5,88 | 3,77 | 4,04 |110-130| 5,88 | 3,77 | 4,04
SWD8.0x275 85 - - - - - - - - - - - - |145-160| 5,88 | 3,77 | 4,04 |125-160| 5,88 | 3,77 | 4,04
SWD8.0x300 85 - - - - - - - - - - - - - - - - |150-155] 6,75 | 4 | 432
SWD8.0x330 100 - - - - - - - - - - - - - - - - |175-185] 6,75 | 4 | 4,32
tcLT [mm]
Product Uity 160 180 200 220 240
EEETED [mm] § R1,k ‘ I-'12/3 ‘ R4,k g R1,k ‘RZIS,k‘ R4.k g RI.k ‘R2/3.k‘ R4,k g Rl,k ‘Rzla,k‘ R4,k § R1,k ‘Rzla,k‘ R4,k
- [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x160 65 90 |3311225|236| 90 3311225123 | 90 [331)225|236| 90 |331 225|236 90 |331|225]236
SWD6.5x190 65 ]90-105 | 3,82 | 2,45 | 2,62 | 90-105 | 3,82 | 2,45 | 2,62 | 90-105| 3,82 | 2,45 | 2,62 | 90-105 | 3,82 | 2,45 | 2,62 | 90-105 | 3,82 | 2,45 | 2,62
SWD6.5x220 65 |95-120 | 4,26 | 2,59 | 2,78 | 95-120 | 4,26 | 2,59 | 2,78 | 95-120 | 4,26 | 2,59 | 2,78 | 95-120 | 4,26 | 2,69 | 2,78 | 95-120 | 4,26 | 2,59 | 2,78
SWD8.0x220 80 |110-120| 5,41 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83
SWD8.0x245 80 |110-130| 5,88 | 3,77 | 4,04 |110-130| 5,88 | 3,77 | 4,04 |110-130| 5,88 | 3,77 | 4,04 |110-130| 5,88 | 3,77 | 4,04 |110-130| 5,88 | 3,77 | 4,04
SWD8.0x275 85 |110-160| 5,88 | 3,77 | 4,04 |110-160| 5,88 | 3,77 | 4,04 |110-160| 5,88 | 3,77 | 4,04 |110-160| 5,88 | 3,77 | 4,04 |110-160| 5,88 | 3,77 | 4,04 %
SWD8.0x300 85 |135-155| 6,75 | 4,0 | 4,32 |135-155| 6,75 | 4,0 | 4,32 |135-155| 6,75 | 4,0 | 4,32 |135-155| 6,75 | 4,0 | 4,32 |135-155| 6,75 | 4,0 | 4,32 E
SWD8.0x330 100 |155-185| 6,75 | 4,0 | 4,32 |135-185| 6,75 | 4,0 | 4,32 |135-185| 6,75 | 4,0 | 4,32 |135-185| 6,75 | 4,0 | 4,32 |135-185| 6,75 | 4,0 | 4,32 6'
Characteristic parameters of fasteners 2
tor (mm] and more information are included in chapter 10. 5
Product teurmin 260 280 300 E
HERIEIE [mm] g R1,k ‘ R2/3 ‘ R4,k é R1,k ‘RZIS.k‘ R4,k § R1,k ‘RZ/S,k‘ R4,k :
= [kN] = [kN] = [kN] (&)
SWD6.5x160 65 90 3311225|236| 90 33112251236 | 90 |331)|225|236
SWD6.5x190 65 ]90-105 | 3,82 | 2,45 | 2,62 | 90-105 | 3,82 | 2,45 | 2,62 | 90-105| 3,82 | 2,45 | 2,62
SWD6.5x220 65 |95-120 | 4,26 | 2,59 | 2,78 | 95-120 | 4,26 | 2,59 | 2,78 | 95-120 | 4,26 | 2,59 | 2,78
SWD8.0x220 80 |110-120| 5,41 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83 |110-120| 5,41 | 3,59 | 3,83
SWD8.0x245 80 |110-130| 5,88 | 3,77 | 4,04 |110-130| 5,88 | 3,77 | 4,04 |110-130| 5,88 | 3,77 | 4,04
SWD8.0x275 85 |110-160| 5,88 | 3,77 | 4,04 |110-160| 5,88 | 3,77 | 4,04 |110-160| 5,88 | 3,77 | 4,04
SWD8.0x300 85 |135-155| 6,75 | 4,0 | 4,32 |135-155| 6,75 | 4,0 | 4,32 |135-155| 6,75 | 4,0 | 4,32
SWD8.0x330 100 |135-185| 6,75 | 4,0 | 4,32 |135-185| 6,75 | 4,0 | 4,32 |135-185| 6,75 | 4,0 | 4,32
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Screws - Direct Panel Connection

CLT Floor to CLT Panel — SWD inclined Screws at 35°

@ D

I V=

| SIMPSON|

t;,; [mm]
Product {— 80 90 100 120 140
Reference [mm] £ R, ‘ Ry, ‘ R, g R, ‘Rm,k‘ R, £ R, ‘Rmk‘ R, g i ‘Rmvk‘ R, E R ‘Rzls,k‘ Ry
- [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x190 75 90 | 34 | 245| 2,8 | 85-90 | 34 | 245 | 28 | 8590 | 34 |245| 28 | 85-90 | 34 |245| 28 | 8590 | 34 | 245 28
SWD6.5x220 85 - |100-105| 3,72 | 2,59 | 2,99 | 90-1056 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99
SWD8.0x220 85 - 105 | 4,87 (3569|392 | 105 |487|359|392| 105 |4,87|359|392| 105 |4487 359|392
SWD8.0x245 95 - - 115 | 5,23 | 3,77 | 4,31 |105-115| 5,23 | 3,77 | 4,31 [105-115| 5,23 | 3,77 | 4,31
SWD8.0x275 110 - - 140 | 523 | 3,77 | 4,31 [120-140| 5,23 | 3,77 | 4,31 |105-140| 5,23 | 3,77 | 4,31
SWD8.0x300 110 - - - - - 140 | 584 | 4,0 | 465 |120-140| 5,84 | 4,0 | 4,65
SWD8.0x330 130 - - 165 | 584 | 40 | 4,65 |145-165| 5,84 | 4,0 | 4,65
tCLT [mm]
Product {— 160 180 200 220 240
Reference [mm] £ R,, ‘ Ry, ‘ R, £ R, ‘Rm,k‘ R, g R, ‘Rm’k‘ R, E i, ‘Rz,lk‘ R, g Rix ‘Rm,k‘ Ry
- [kN] = [kN] - [kN] - [kN] - [kN]
SWD6.5x190 75 85-90 | 34 | 245| 2,8 | 85-90 | 3,4 | 245| 2,8 | 85-90 | 3,4 | 245| 28 | 85-90 | 34 | 245| 28 | 85-90 | 34 | 245]| 28
SWD6.5x220 85 85-105 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99
SWD8.0x220 85 105 | 4,87 (359 |392| 105 |487 (359 |392| 105 |487|359|392| 105 |4,87|359]|392| 105 |4,87 359|392
SWD8.0x245 95 |105-115| 5,23 | 3,77 | 4,31 |105-115| 5,23 | 3,77 | 4,31 |105-115| 5,23 | 3,77 | 4,31 [105-115| 5,23 | 3,77 | 4,31 [105-115| 5,23 | 3,77 | 4,31
SWD8.0x275 110 |105-140| 5,23 | 3,77 | 4,31 |105-140| 5,23 | 3,77 | 4,31 |105-140| 5,23 | 3,77 | 4,31 |105-140| 5,23 | 3,77 | 4,31 |105-140| 5,23 | 3,77 | 4,31
SWD8.0x300 110 |120-140| 5,84 | 4,0 | 4,65 |120-140| 5,84 | 4,0 | 4,65 |120-140| 5,84 | 4,0 | 4,65 [120-140| 5,84 | 4,0 | 4,65 |120-140( 5,84 | 4,0 | 4,65
SWD8.0x330 130 |125-165| 5,84 | 4,0 | 4,65 |120-165| 5,84 | 4,0 | 4,65 |120-165| 5,84 | 4,0 | 4,65 [120-165| 5,84 | 4,0 | 4,65 [120-165| 5,84 | 4,0 | 4,65
Characteristic parameters of fasteners
tg, [mm] and more information are included in chapter 10.
Product tt:LT,min 260 280 300
REELES [mm] é R1.k ‘ R2/3 ‘ R4,k § Rl,k ‘R2/3,k‘ R4,k § R1,k ‘Rz/a,k‘ R4,k
= [kN] = [kN] = [kN]
SWD6.5x190 75 85-90 | 34 | 245| 2,8 | 85-90 | 34 | 245| 2,8 | 85-90 | 3,4 | 245 | 28
SWD6.5x220 85 85-105 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99 | 85-105 | 3,72 | 2,59 | 2,99
SWD8.0x220 85 105 | 4,87 (359 |392| 105 |4,87 (359 |392| 105 |4,87]359 392
SWD8.0x245 95 |105-115| 5,23 | 3,77 | 4,31 |105-115| 5,23 | 3,77 | 4,31 |105-115| 5,23 | 3,77 | 4,31
SWD8.0x275 110 |105-140| 5,23 | 3,77 | 4,31 |105-140| 5,23 | 3,77 | 4,31 |105-140| 5,23 | 3,77 | 4,31
SWD8.0x300 110 |120-140| 5,84 | 4,0 | 4,65 |120-140| 5,84 | 4,0 | 4,65 |120-140| 5,84 | 4,0 | 4,65
SWD8.0x330 130 |120-165| 5,84 | 4,0 | 4,65 |120-165| 5,84 | 4,0 | 4,65 |120-165| 5,84 | 4,0 | 4,65

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.



C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws - Direct Panel Connection

@ D .

CLT Floor to CLT Panel — SWD inclined Screws at 45°

tr [mm]
Product tormn 80 90 100 120 140
LIRS [mm] g R1,k ‘ Rya ‘ R4,k g R1,k ‘Rzls,k‘ Ra,k E R1,|< ‘Rm,k‘ RA,k é R1,k ‘Rzm,k‘ R4,k § R1,k ‘Rm,k‘ R4,k
- [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x220 105 85-90 | 3,3 | 2,59 85-90 | 3,3 | 259 | 33 | 8590 | 33 | 259 | 33 | 8590 | 33 | 259 | 33 | 85-90 | 3,3 | 259 | 33
SWD8.0x245 110 = = = = 100 | 4,71 | 3,77 | 449 | 100 | 471|377 449 | 100 |4,71 377|449 | 100 |4,71 3,77 |449
SWD8.0x275 130 - - - - |115-120| 4,71 | 3,77 | 4,58 (105-120| 4,71 | 3,77 | 4,71 {100-120| 4,71 | 3,77 | 4,71 [100-120| 4,71 | 3,77 | 4,71
SWD8.0x300 130 o S o S S o o S o ° = - |105-120| 515 | 4,0 | 515 |100-120| 515 | 4,0 | 5,15
SWD8.0x330 150 - - - - - - - - - - - - |125-140| 515 | 4,0 | 515 |105-140| 515 | 4,0 | 515
t;,; [mm]
Product tormn 160 180 200 220 240
Reference [mm] £ R1,k ‘ R, ‘ R4,k : R1,k ‘Rzla,k‘ R4,k £ R1,k ‘Rm,k‘ R4,k £ Rtk ‘RZ/M‘ R‘vk £ R‘vk ‘Rm'k‘ R‘”‘
- [kN] - [kN] - [kN] - [kN] - [kN]
SWD6.5x220 105 85-90 | 33 | 259 | 33 | 85-90 | 3,3 | 259 | 3,3 | 85-90 | 3,3 | 269 | 3,3 | 85-90 | 3,3 | 269 | 3,3 | 85-90 | 3,3 | 269 | 3,3
SWD8.0x245 110 100 | 4,71 | 3,77 | 449 | 100 | 4,71 | 3,77 {449 | 100 | 471|377 449 | 100 |4,71|3,77|449| 100 |4,71 3,77 |449
SWD8.0x275 130 |100-120| 4,71 | 3,77 | 4,71 |100-120| 4,71 | 3,77 | 4,71 |100-120| 4,71 | 3,77 | 4,71 |100-120| 4,71 | 3,77 | 4,71 |100-120| 4,71 | 3,77 | 4,71
SWD8.0x300 130 |100-120| 5,15 | 4,0 | 515 |100-120| 5,15 | 4,0 | 515 |100-120| 515 | 4,0 | 5,15 |100-120| 515 | 4,0 | 5,15 |100-120| 5,15 | 4,0 | 515
SWD8.0x330 150 |100-140| 515 | 4,0 | 515 |100-140| 515 | 4,0 | 515 |100-140| 515 | 4,0 | 515 |100-140| 515 | 4,0 | 515 |100-140| 515 | 4,0 | 515

Characteristic parameters of fasteners

ter (mm] and more information are included in chapter 10.
Product termin 260 280 300
B [mm] g R1,k ‘ Rya ‘ R4,k é R1,k ‘Rm,k‘ R4,k § R1,k ‘RZIS,k‘ RA,k
= [kN] = [kN] = [kN]

SWD6.5x220 105 | 85-90 | 3,3 | 259 33 | 8590 | 33 | 259 33 |8590 | 33 |259| 33
SWD8.0x245 110 100 | 4,71 | 3,77 | 449 | 100 | 471|377 | 449 | 100 | 471|377 | 449
SWD8.0x275 130 |100-120| 4,71 | 3,77 | 4,71 |100-120| 4,71 | 3,77 | 4,71 |100-120| 4,71 | 3,77 | 4,71
SWD8.0x300 130 |100-120| 5,15 | 4,0 | 515 |100-120| 5,15 | 4,0 | 515 |100-120| 515 | 4,0 | 5,15
SWD8.0x330 150 |100-140| 515 | 4,0 | 515 |100-140| 5,15 | 4,0 | 515 |100-140| 515 | 4,0 | 5,15
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CLT Floor to
Glulam Joist

In large scale mass timber buildings,
expansive floor spans can be
achieved by using glulam joists to
support the CLT floor, resulting in a

strong, rigid structure.

This section describes fastener
solutions for ensuring a discrete and
seamless connection between the
floor panels and the joists, which
provide excellent tension and shear
characteristic capacities.




Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

CLT Floor to Glulam Beam Solutions

Structural Screws

Product Options: Double and fully-threaded structural
SWC see page 187 screws which provide excellent

tension and shear characteristic
SWD see page 190 capacities.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Screws

Double and fully-threaded structural screws which provide excellent tension and shear
characteristic capacities.

ltems Required

Timber Fasteners
SWC Countersunk Screw,
SWD Double-Threaded Screw
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws

SWC - Countersunk Screw

SWC is a countersunk structural wood screw designed to take high loads. The
countersunk head gives a flush fitting while allowing the CLT panels to close up
firmly.

Advantages:

e Countersunk head creates a flush finish
e Milling thread for reduced drive-in torque
e No pre-drilling required

C€ ch

ETA-21/0670

SWC - Range Overview

Product Dimensions [mm]
Reference d | l, d, d t,
SWC6.0x¢ 6,0 200 - 300 70 11,8 3,9 130 - 230
SWC8.0x¢ 8,0 80 - 400 50 - 80 14,6 5,2 30-320
SWC10.0x¢ 10,0 100 - 400 50 - 80 17,8 6,2 50 - 320

CLT to Glulam (GL.24h) beam — SWC Screws at 90°

Wood Thickness t, [mm] =
©
Product 80 100 120 140 160 180 200 220 240 260 280 300 cdn)
Reference Rax,k F{v,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k g
[kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] E
1,88 188 8] - | - | -] -1 -1T-1T-T7T-7T-T-1-T-1T-T-1T-T-7T-7- 9]
SWC6.0x200 1,66 179 1,66 179 1,66 79l - - - - - - - - - - - - - - - . - - L]
1Y
1,88 1,88 1,88 188 - - - - - - - - - - - - - - - - o
SWC6.0x220 1,66 179 1,66 179 1,66 179 1,66 179l - - - - - - - - - - - - - - - - &
1,88 1,88 1,88 1,88 188 - - - - - - - - - - - - - - -
SWC6.0x240 1,66 179 1,66 179 1,66 179 1,66 179 1,66 1791 - : : - - : : - - : : : - EI)
1,88 1,88 1,88 1,88 1,88 188 - - - - - - - - - - -
SWC6.0x260 1,66 179 1,66 179 1,66 179 1,66 179 1,66 179 1,66 79l - - - - - - - - - - - -
1,88 1,88 1,88 1,88 1,88 1,88 188 - - - - - - - - - -
. 1 1 1 1 1 1 1
SWC6.0x280 ,66 179 ,66 179 ,66 179 ,66 179 ,66 179 ,66 179 ,66 79l - - - - - - - - - -
1,88 1,88 1,88 1,88 1,88 1,88 1,88 1,88 | - - - - - - - -
WC6. 1 1 1 1 1 1 1 1
SWC6.0x300 ,66 179 ,66 179 ,66 179 ,66 179 ,66 179 ,66 179 ,66 179 ,66 1791 - - . - - - B
A Table continues on next page.
yooTTTTTTTTTTTTTeeT fomossososososmmnoeonony
E Tension capacity R,,, E
5 ' s
Characteristic g 1188 P With pre-dril
. capaciies 1 " 179 1 Without pre-dril i
0 1 :

For pre-driling recommendations, see chapter 10.
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Structural Screws

CLT to Glulam (GL.24h) beam — SWC Screws at 90°

Wood Thickness t, [mm]
Product 80 100 120 140 160 180 200 220 240 260 280 300
Reference Rax,k Rv,k Rax,k Rv,k Rax,k I:‘v,k I:‘ax,k Rv,k Rax,k I:{v,k Rax,k Rv,k Rax,k Iqv,k Rax,k Rv.k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k
[kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN]
SWC8.0x160 2,66 272
3,16 282 | - - - - - - - - - - - - - - - - - - - -
SWC8.0x180 2,66 3.00 2,66 272 - - - : : : - - : : - - : : - - : : : -
3,16 3,16 2,82 | - - - - - - - - - - - - - - - - - -
SWC8.0x200 2,66 3.00 2,66 3.00 2,66 272 - - - - - - -
3,16 3,16 3,16 2,82 | - - - - - - - - - - - - - - -
SWC8.0x220 2,66 3.00 2,66 3.00 2,66 3.00 2,66 272] - - - - - - - - - - - - - - -
3,16 3,16 3,16 3,16 2,82 | - - - - - - - - - - - - - -
SWC8.0x240 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 272] - : : : - - : : : - : : : -
3,16 3,16 3,16 3,16 3,16 2,82 | - - - - - - - - - - - -
SWC8.0x260 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 270 - - - . . . - . . - - -
3,16 3,16 3,16 3,16 3,16 3,16 282 | - - - - - - - - -
SWC8.0x280 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 27| - - - - - - - - - -
3,16 3,16 3,16 3,16 3,16 3,16 3,16 2,82 | - - - - - - - -
SWC8.0x300 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 272 - : - - : : : -
3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 2,82 | - - - - - -
SWC8.0x320 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 3.00 2,66 272] - - s - - -
3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 282 | - - -
SWC8.0x340 2,66 2,66 — 2,66 2,66 — 2,66 2,66 — 2,66 2,66 2,66 — 2,66 —
A 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 2,72 - - -
3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 2,82
WC8. 2 - 2 : 2 - 2 : 2 - 2 : 2 - 2 : 2 - 2 : 2 .
SWEB0360 266 13001296 [3,00] 2% [3.00] *®® [3.00] *®° [3.00 | * [3.00] % [3.00] *° [3.00] **® [3.00] *®° [300] *® 272 | - [ -
3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 2,82
WC8. 2,66 2,66 2,66 2,66 2,66 2,66 2,66 2,66 2,66 2,66 2,66 2,66
BB ' 3,00 | 3,00 3,00 | 3,00 3,00 | 3,00 3,00 3,00 3,00 3,00 3,00 2,72
3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16 3,16
SWC8.0x400 2,66 2,66 — 2,66 2,66 — 2,66 2,66 — 2,66 2,66 2,66 2,66 2,66 2,66
X 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00
£ A Table continues on next page.
o T :
Q :
[l i mmeececeaa- I e mmcmmcecmememmememmmmame—a
£ H ) ) ' '
© 0 Tension capacity R, .
S ' : 0
(O] H --i---'u----. H M
_9 H Characteristic | 266 3,16 | With pre-drill .
o ' capacites |~ 3,00 ¢ Without pre-dril i
o e ‘ :
o C 1 :
L : Shear capacity R, .
5 : :
() B e e e e e e e e e e e e e e e e e e .

For pre-drilling recommendations, see chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws

CLT to Glulam (GL.24h) beam — SWC Screws at 90°

Wood Thickness t, [mm]
Product 80 100 120 140 160 180 200 220 240 260 280 300
REference Rax.k Rv,k Rax,k Rv,k Rax,k I:‘v,k I:‘ax,k Rv,k Rax,k I:{v,k Rax,k Rv,k Rax,k Rv,k Rax,k Rv.k Rax,k Rv,k Rax,k Rv,k Rax,k Rv,k Rax,k I:‘v,k
[kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN]
SWC10.0x180 - — 355 339] - - - - - - - - - - - - - - - - - - - -
- 3,89 352 | - - - - - - - - - - - - - - - - - -
SWC10.0x200 - —355 375 3,55 339] - : : : - . : : - - : - - -
- 4,3 3,89 352 - - - - - - - - - - -
SWC10.0x220 - —355 212 3,55 375 3,55 339] - - - - s - - - - - - - - - -
- 4,35 43 3,89 352 | - - - - - - - - - - - - -
SWC10.0x240 - — 355 212 3,55 212 3,55 375 3,55 339 - - - - - - - - -
- 4,35 4,35 43 3,89 352 | - - - - - - - - - - - -
SWC10.0x260 - —3,95 412 3,55 412 3,55 212 3,55 375 3,55 339] - : - - : : : - : : : -
- 4,35 4,35 4,35 43 3,89 352 | - - - - - - - - - -
SWC10.0x280 - —355 212 BiIgE) 212 865 212 3,55 212 3,55 375 3,55 339] - - - - - - - - - -
- 4,35 4,35 4,35 4,35 43 3,89 3,52 | - - - - - - -
SWC10.0x300 - —355 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 375 3,55 339] - - - - - - - -
- 4,35 4,35 4,35 4,35 4,35 43 3,89 3,52 | - - - - - -
SWC10.0x320 - — 395 412 8155 212 3155 212 3,55 a1 3155 412 8155 a1 3155 375 3,55 339] - - § § - -
- 4,35 4,35 4,35 4,35 4,35 4,35 43 3,89 3,52 | - - - -
SWC10.0x340 - —13,95 412 3,55 212 3,55 412 3,55 212 3,55 212 3,55 212 3,55 212 3,55 375 3,55 339] - . - -
- 4,35 4,35 4,35 4,35 4,35 4,35 4,35 43 3,89 352 | -
SWC10.0x360 - —355 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 375 3,55 339] - -
- 4,35 4,35 4,35 4,35 4,35 4,35 4,35 4,35 43 3,89 3,52
SWC10.0x380 — 3,95 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 212 3,55 375 3,55 339
- 4,35 4,35 4,35 4,35 4,35 4,35 4,35 4,35 4,35 43 3,89
WC10.0x4 = 8166 8156 8156 BY5H) 8156 BYG5H) 8156 &9 8156 &falo 8558
SLGIORIY P a2 P (a2 {070 a2 O (a2 | U7 [an2 | U a2 | 70 [ade | U a2 0 (402 | 00 [402] 7 (375
é Characteristic parameters of fasteners
__________________ ' and more information are included in chapter 10.
: £
JooTTTTETmTmTEmameEmes g oo eeaEeaaRaoE0aananat [v]
' ' ' (3]
: Tension capacity R, ! : a
0 It 0 £
v fmmmm=t ) . H o}
: Characteristic ~ ; 355 4,35 1 With pre-drill : 5
: capacities  + ~"° 412 & Without pre-dril : (O]
H i [e]
H ) ' -
] . ) 1Y
' Shear capacity R, ' o
. i o
................................................. o
For pre-driling recommendations, see chapter 10. |J
(&)
SWC — Minimum Spacings and Edge and
End Distances
Spacing or SWC6,0 SWCB0 | SWC100
distance [mm]
a oy 24 32 40 Fax
: a
a 15 20 25 F. F 2
v
LT 2,0LT A 4 a a3 .
8,00 36 48 60 Fa™ Sap & =
e 36 48 60
A, giam 72 96 120 It
CLT
e B 30 40 50
I 90 120 150
e 60 80 100

Note: Both CLT and Glulam edge distances needs to be fuffilled. If the grain
orientation of the CLT panel is different the spacing defintion may change.

189



Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws

SWD - Double Threaded Screw

SWD screws can be used to create almost hidden connections due to the small
cylinder head. The design of the screw makes it suitable for inclined and angled
installations that increase the load capacity.

Advantages:
e High load capacity

e Small cylinder head for hidden assemblies
* No pre-drilling required

G

ETA-21/0670
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SWD - Range Overview

Product Dimensions [mm]
Reference d | Ly I, d, d
SWD6.5x¢ 6,5 65-220 40-95 33,5-88,5 8 4,0
SWD8.0x¢ 8,0 90-330 40-95 31,5-86,5 10 54

CLT to Glulam (GL.24h) beam — SWD Screws at 90°

SWD8.0x90 80 | 80 35 | 235 | 216 55 2,35 | 2,16 75 2,35 | 2,16 95 235 | 216 | 115 | 235 | 216 | 135 | 2,35 | 2,16
SWD8.0x130 80 | 80 15 2,35 | 2,42 35 235 | 242 | 55 | 235 | 242 75 | 235 | 242 | 95 | 235 | 242 | 115 | 235 | 242
SWD8.0x160 80 | 85 0 398 | 306 | 20 | 398 | 306 | 40 | 398 | 306 | 60 | 398 | 306 | 80 | 3,98 | 3,06 | 100 | 3,98 | 3,06

E| £ CLT thickness t, . [mm]
£ Product £ L 80 100 120 140 160 180
§ Reference [mm] é R1,k ‘ R2/3,k g R1,k ‘ R2/3,k g RI,k ‘ R2/3,k g R1,k R213,k é RI,k R2/3,k g R1,k R2/3,k
= [kN] = [kN] = [kN] = [kN] = [kN] = [kN]

E SWD6.5x65 | 65 | 65 | 50 | 141 | 1,39 | 70 | 1,41 | 139 | 90 | 141 | 1,39 | 110 | 141 | 1,39 | 130 | 1,41 | 1,39 | 145 | 141 | 134
= SWD6.5x90 65 | 65 35 | 211 | 168 | 55 211 | 168 | 75 211 | 168 | 95 211 | 168 | 115 | 211 | 168 | 135 | 211 | 1,68
% SWD6.5x130 65 | 70 15 211 | 197 | 35 211 1 197 | 55 | 211 | 197 | 75 211 ) 197 | 95 211 | 197 | 116 | 211 | 1,97
= SWD6.5x160 65 | 85 0 348 | 24 20 | 348 | 24 40 | 348 | 24 60 | 348 | 24 80 | 348 | 24 | 100 | 348 | 24
_8 SWD6.5x190 65 | 100 - - - 5 428 | 2,6 25 | 428 | 26 45 | 428 | 26 65 | 428 | 26 85 | 428 | 26
I'l_" SWD6.5x220 65 | 115 S = S = S = 10 | 505|279 | 30 | 505|279 | 50 | 505|279 | 70 | 505 | 2,79
o

SWD8.0x190 80 | 100 s = s 5 4,92 | 3,56 25 | 492 | 356 | 45 | 492 | 356 | 65 | 492 | 356 | 85 | 492 | 3,56
SWD8.0x220 80 | 115 - - - - - - 10 585|384 | 30 | 585 | 384 | 50 | 585 | 384 | 70 | 585 | 3,84
SWD8.0x245 80 | 125 - - - - - - - - - 20 6,6 | 403 | 40 6,6 | 4,03 55 6,6 | 4,03
SWD8.0x275 80 | 140 - - - - - - - - - 5 6,6 | 4,03 20 6,6 | 4,03 40 6,6 | 4,03
SWD8.0x300 80 | 155 ° = ° = ° = ° = ° = ° = 10 8,23 | 444 | 30 8,23 | 444
SWD8.0x330 80 | 170 - - - - - - - - - - - - - - - 15 8,23 | 444

Table continues on next page.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Screws

@ D

CLT to Glulam (GL24h) beam — SWD Screws at 90°

| SIMPSON|

E| £ CLT thickness t, . [mm]
Product | £ 200 220 230 260 280 300
I [mm] § R1,k ‘ R2/3,k § R1,k ‘ Rm,k § R1,k ‘ R2/3,k § R1,k R2/3,k % R1,k Rm,k § R1,k Rz/a,k
= [kN] = [kN] = [kN] = [kN] = [kN] = [kN]
SWD6.5x65 65 65 170 141 1,39 190 1,41 1,39 210 1.4 1,39 | 230 1,41 1,39 250 141 1,39 | 265 1,41 1,34
SWD6.5x90 65 | 65 155 | 211 | 168 | 175 | 211 | 168 | 195 | 211 | 168 | 215 | 211 | 168 | 235 | 211 | 168 | 255 | 211 | 1,68
SWD6.5x130 65 | 70 | 135 | 211 | 197 | 165 | 211 | 197 | 175 | 211 | 197 | 195 | 211 | 197 | 215 | 211 | 197 | 235 | 211 | 1,97
SWD6.5x160 65 | 85 | 120 | 348 | 24 140 | 348 | 24 160 | 3,48 | 24 180 | 348 | 24 | 200 | 348 | 24 | 220 | 348 | 24
SWD6.5x190 65 | 100 | 105 4,28 2,6 125 4,28 2,6 145 4,28 2,6 165 | 4,28 2,6 185 4,28 2,6 205 | 4,28 2,6
SWD6.5x220 65 | 115 | 90 | 505 | 279 | 110 | 505 | 2,79 | 130 | 505 | 2,79 | 150 | 505 | 2,79 | 170 | 505 | 2,79 | 190 | 505 | 2,79
SWD8.0x90 80 | 80 | 155 | 2,35 | 26 | 175 | 2,35 | 216 | 195 | 2,35 | 26 | 215 | 2,35 | 2,16 | 235 | 2,35 | 2,6 | 255 | 2,35 | 2,16
SWD8.0x130 80 | 80 | 135 | 2,35 | 242 | 155 | 2,35 | 242 | 175 | 2,35 | 242 | 195 | 235 | 242 | 215 | 235 | 242 | 235 | 2,35 | 2,42
SWD8.0x160 80 | 85 | 120 | 3,98 | 3,06 | 140 | 398 | 3,06 | 160 | 3,98 | 3,06 | 180 | 3,98 | 3,06 | 200 | 3,98 | 3,06 | 220 | 3,98 | 3,06
SWD8.0x190 80 | 100 | 105 | 4,92 | 356 | 125 | 492 | 356 | 145 | 492 | 356 | 165 | 492 | 356 | 185 | 492 | 356 | 205 | 492 | 3,56
SWD8.0x220 80 | 115 | 90 | 585 | 384 | 110 | 585 | 3,84 | 130 | 585 | 384 | 150 | 585 | 3,84 | 170 | 585 | 3,84 | 190 | 585 | 3,84
SWD8.0x245 80 | 125 | 80 6,6 | 4,03 | 100 6,6 | 403 | 115 6,6 | 4,03 | 140 6,6 | 4,03 | 160 6,6 | 4,03 | 180 6,6 | 4,03
SWD8.0x275 80 | 140 | 65 6,6 | 4,03 80 6,6 | 4,03 | 100 6,6 | 403 | 125 6,6 | 4,03 | 145 6,6 | 4,03 | 160 6,6 | 4,03
SWD8.0x300 80 | 155 | 50 | 823 | 444 | 70 | 823 | 444 | 90 | 823 | 444 | 110 | 823 | 444 | 130 | 823 | 444 | 150 | 823 | 4,44
SWD8.0x330 80 | 170 | 35 | 823 | 444 | 55 | 823 | 4,44 75 8,23 | 444 | 95 | 823 | 444 | 115 | 823 | 444 | 135 | 8,23 | 4,44
Table continues on next page.
SWD — Minimum Spacings and Edge and
End Distances (90°)
Spacing or SWD6,5 SWD8,0
distance [mm]
Ao 26 32 £
©
a 17 20 o
o 207 1]
A0 39 48 £
©
e 39 48 E’
a‘LG\u\am 78 96 :g
) Guiam 32,5 40 =
Glulam : 8
aS,LG\u\am 98 120 E
aA,I.G\uIam 33 40 l:
(&)
Note: Both CLT and Glulam edge distances needs to be fulfilled. If the grain
orientation of the CLT panel is different the spacing defintion may change.
90° CLT to Glulam Configuration
I:1 I=1
recess T - - - - T T recess L — - - -
= =
_‘_d ....d F2/3
>
F2/3 @ - =
al -
See chapter 10 for = =
. . P
more information. — a
a4 c 3¢
We
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Structural Screws

@ [y V=S

CLT to Glulam (GL24h) beam — SWD Inclined Screws at 45°

E £ CLT thickness t, . [mm]
Product | £ 80 100 120 140 160 180
BEe [mm] % R1,k ‘ R2/3,k § R1,k ‘ Rm,k § R1,k ‘ R2/3,k § R1,k Rm,k % R1,k Rm,k § th Rz/svk
=F [kN] = [kN] =F [kN] = [kN] =F [kN] = [kN]

SWD6.5x65 65 | 65 80 1,08 | 1,09 | 110 | 1,09 | 1,08 | 135 | 1,08 | 1,09 | 165 | 1,08 | 1,09 | 195 | 1,09 | 1,08 | 220 | 1,08 | 1,09
SWD6.5x90 65 | 65 70 1,57 | 1,56 95 156 | 1,57 | 125 | 1,57 | 1,67 | 155 | 1,57 | 1,56 | 180 | 1,56 | 1,67 | 210 | 1,57 | 1,56
SWD6.5x130 65 | 65 50 18 | 1,82 75 182 | 18 106 | 1,81 | 1,81 | 135 18 | 182 | 160 | 1,82 | 18 190 | 1,81 | 1,81
SWD6.5x160 65 | 65 35 | 252 | 256 | 60 255 | 263 | 90 | 254 | 2564 | 120 | 2,52 | 2,56 | 145 | 2,65 | 2,53 | 175 | 2,63 | 2,54
SWD6.5x190 65 | 70 20 | 2,99 3 45 3 2,99 75 3 3 105 | 2,99 3 130 3 2,99 | 160 3 3

SWD6.5x220 65 | 80 5 3,31 | 331 30 3,31 | 3,31 60 | 3,31 | 3,31 90 331 | 331 | 115 | 331 | 331 | 146 | 3,31 | 3,31
SWD8.0x90 80 | 80 70 1,77 | 175 95 176 | 1,77 | 125 | 176 | 1,76 | 155 | 1,77 | 175 | 180 | 1,76 | 1,77 | 210 | 1,76 | 1,76
SWD8.0x130 80 | 80 50 2,07 | 206 | 75 2,06 | 207 | 105 | 2,06 | 206 | 135 | 2,07 | 2,06 | 160 | 2,06 | 2,07 | 190 | 2,07 | 2,06
SWD8.0x160 80 | 80 35 | 3,06 | 304 | 60 3,04 | 305 | 90 | 3,05 | 3,04 | 120 | 3,05 | 3,04 | 145 | 3,04 | 3,05 | 175 | 3,05 | 3,04
SWD8.0x190 80 | 80 20 | 3,57 | 3,61 45 3,6 | 3,58 75 | 359 | 3569 | 105 | 3,57 | 3,61 | 130 3,6 | 358 | 160 | 3,68 | 3,59
SWD8.0x220 80 | 80 5 4,09 | 413 30 413 | 41 60 411 | 41 90 | 409 | 413 | 115 | 412 | 41 145 | 411 | 4712

SWD8.0x245 80 | 90 = i = 20 | 454 | 456 | 45 | 457 | 452 | 75 | 455 | 454 | 105 | 4,53 | 4,56 | 130 | 4,57 | 4,52
SWD8.0x275 80 | 100 - - - 5 466 | 466 | 30 | 466 | 466 | 60 | 466 | 466 | 90 | 466 | 466 | 115 | 466 | 4,66
SWD8.0x300 80 | 110 s S s S s 20 5,3 5,3 50 5,3 5,3 75 5,3 53 | 105 | 53 5,3
SWD8.0x330 80 | 120 - - - - - - 5 53 5,3 35 5,3 53 60 53 5,3 90 5,3 53
£ £ CLT thickness t, . [mm]
Product E 200 220 230 260 280 300
Reference [mm] % R1,k Rm,k § R1,k Rm,k % RI,k Rm,k § R1,k R213,k % RI,k R2/3,k § R1,k Rz/a,k
- [kN] - [kN] - [kN] - [kN] - [kN] - [kN]

SWD6.5x65 65 | 65 | 250 | 1,08 | 1,09 | 280 | 1,09 | 1,08 | 305 | 1,08 | 1,09 | 335 | 1,08 | 1,09 | 365 | 1,09 | 1,08 | 390 | 1,08 | 1,09
SWD6.5x90 65 | 65 | 240 | 158 | 1,56 | 265 | 1,66 | 1,57 | 295 | 1,67 | 1,56 | 326 | 1,58 | 1,56 | 350 | 1,56 | 1,57 | 380 | 1,57 | 1,56
SWD6.5x130 65 | 65 | 220 | 1,79 | 1,82 | 245 | 182 | 18 275 18 | 181 | 305 | 1,79 | 1,82 | 330 | 1,81 18 360 18 | 1,81
SWD6.5x160 65 | 65 | 205 | 2,52 | 2,56 | 230 | 2,55 | 2,63 | 260 | 2,63 | 2,54 | 290 | 252 | 2,56 | 315 | 2,65 | 2,563 | 345 | 2,63 | 2,55
SWD6.5x190 65 | 70 | 190 | 2,98 3 215 3 2,99 | 245 3 3 275 | 2,98 3 300 3 3 330 3 3

SWD6.5x220 65 | 80 | 176 | 3,31 | 3,31 | 200 | 3,31 | 3,31 | 230 | 3,31 | 3,31 | 260 | 3,31 | 3,31 | 285 | 3,31 | 3,31 | 315 | 3,31 | 3,31
SWD8.0x90 80 | 80 | 240 | 177 | 1,75 | 265 | 1,76 | 1,77 | 295 | 176 | 1,76 | 326 | 177 | 1,75 | 350 | 1,76 | 1,77 | 380 | 1,77 | 1,76
SWD8.0x130 80 | 80 | 220 | 2,07 | 2,06 | 245 | 2,06 | 2,07 | 275 | 2,07 | 2,06 | 305 | 2,07 | 2,06 | 330 | 206 | 2,07 | 360 | 2,07 | 2,06
SWD8.0x160 80 | 80 | 205 | 3,05 | 3,04 | 230 | 3,04 | 3,05 | 260 | 3,05 | 3,04 | 290 | 3,04 | 3,04 | 315 | 3,04 | 3,05 | 345 | 3,05 | 3,04
SWD8.0x190 80 | 80 | 190 | 3,57 | 3,61 | 215 36 | 358 | 245 | 3,68 | 3,59 | 275 | 3,67 | 3,61 | 300 | 36 | 3,58 | 330 | 3,58 | 3,59
SWD8.0x220 80 | 80 | 175 | 4,09 | 413 | 200 | 412 | 41 230 | 411 | 412 | 260 | 4,09 | 414 | 285 | 412 | 41 315 41 412
SWD8.0x245 80 | 90 | 160 | 455 | 454 | 190 | 453 | 456 | 215 | 457 | 453 | 245 | 455 | 454 | 275 | 453 | 456 | 300 | 457 | 453
SWD8.0x275 80 | 100 | 145 | 466 | 466 | 175 | 466 | 466 | 200 | 466 | 466 | 230 | 466 | 466 | 260 | 4,66 | 466 | 285 | 466 | 4,66
SWD8.0x300 80 | 110 | 135 53 53 160 53 53 190 53 53 220 | 53 53 | 245 | 53 53 275 53 53
SWD8.0x330 80 | 120 | 120 53 53 145 53 53 175 53 53 205 | 53 53 | 230 | 53 53 260 | 53 53
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Characteristic parameters of fasteners
and more information are included in chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Screws

SWD — Minimum Spacings and Edge and

End Distances (45°) // F
. / :
Spacing or

a
distance [mm] SWD6,5 SWD8,0 F,

Ao 26 32 F1

CLT az,cu 17 20 T
Aoy 39 48
Aror 39 48
& Giyam 65 30
g 20 24

Glulam 2,Glulam

aS,t,G\u\am 52 64
8, 1 Gluam 20 24

Note: Both CLT and Glulam edge distances needs to be fulfilled. If the grain
orientation of the CLT panel is different the spacing defintion may change.

Inclined Screws CLT to Glulam Configuration

N
~
I:1 T F1 €e .
C, ~
- N Y N
recess I---- ‘\i
5 i Fs o F,
o o <+ —_—
) L
| | I
F2/3 az,cg,cLT a, ,cg,CLT
==
- -
[Z] [T}
— = = } i
For loads tables, aZ,cg a1 ,cg
see chapter 10.
w,, Note: a, . is a CLT edge distance to centre of gravity

of the screw thread
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CLT Floor to
Steel I-Joist

In large scale mass timber buildings,
expansive floor spans can be
achieved by using steel I-joists to
support the CLT floor structure. This

support method can often be found
in concrete wall structures such as
elevator shafts.

This section describes a fastener
solution for fastening CLT panels onto
steel - either above or within the
l-joist profile.




Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

CLT to Steel Profile Solutions

Structural Hex-Head Screw

Product Options: Secure CLT floor panels to steel.
SSH see page 197
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Hex-Head Screw

Secure CLT floor panels to steel.

ltems Required

Timber Fasteners
SSH Hex-Head Connector Screw

SSH

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Hex-Head Screw

SSH - Hex-Head Connector Screw

The SSH hex-head screw is a heavy duty connector screw designed for steel to
wood applications such as cross laminated timber and glulam. The design of the
screw provide an excellent connection to the steel and can transfer high loads.
The head combining hex and torx allows to install the screw with either a hex-
driver or a 6-lobe driver bit.

Advantages:
e Can be installed with hex-driver bit or 6-lobe driver bit

* No pre-drilling required
e |mpreg+ coating

G

ETA-21/0670

l‘Q'I

SSH - Range Overview

Product Dimensions [mm]
Reference
d | I‘J d, d, t,
SSH6.0x¢ 6,0 40-120 24-75 14,5 3,65 16 -45
SSH8.0x¢ 8,0 40-300 32-110 13 51 8-190
SSH10.0xe 10,0 50 - 280 42 -125 15 6,15 8-155
SSH12.0x¢ 12,0 60 - 200 48-110 17 6,7 12-90
Steel Profile to CLT Panel — SSH Screws at 90°
Shear Capacity — Steel to CLT — [kN]
Tension Capacity . . .
) 3)
Product _ Steel to CLT — Thin Steel Thick Steel
Reference R IKNT . o
s [N Maximum Pre-Drill R Minimum Pre-Drill R
Thickness [mm] vk Thickness [mm] vk
With pre-drill 2,40 With pre-drill 3,16 9
SSH6.0x40% 1,8 3,0 - - 6,0 - - =
Without pre-drill 1,49 Without pre-drill 2,29 e
With pre-drill 2,77 With pre-drill 3,64 o
SSH6.0x50% 2,6 3,0 - - 6,0 - - D
Without pre-drill 1,89 Without pre-drill 2,82 o
With pre-drill 2,95 With pre-drill 3,82 5
SSHE.0x60% 3,4 3,0 - - 6,0 - - o
Without pre-drill 2,29 Without pre-drill 319 -
With pre-drill 2,95 With pre-drill 3,82 5
SSH6.0x75% 34 3,0 - - 6,0 - - o
Without pre-drill 2,50 Without pre-drill 3,19 T
With pre-drill 2,95 With pre-drill 3,82 |J
SSHE.0x90% 3,4 3,0 - - 6,0 - -
Without pre-drill 2,50 Without pre-drill 319 o
With pre-drill 3,61 With pre-drill 4,48
SSH6.0x120% 6,0 3,0 - - 6,0 - -
Without pre-drill 3,16 Without pre-drill 3,85
" For steel thickness < d Table continues on next page.

2 Thin plate: thickness < 0.5xd

9 Thick plate: thickness = d

4 6.0 mm screws have a different head design — see chapter 10.

For intermediate steel thicknesses, the capacity can be obtained by interpolation.
For recommended hole diameter in steel, see chapter 10.
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Structural Hex-Head Screw

Steel Profile to CLT Panel — SSH Screws at 90° (cont.)

Shear Capacity — Steel to CLT — [kN]
Tension Capacity . .
Pr 2) i
oduct _ Steel to CLT — Thin Steel Thick Steel
Reference R KNI . -
s [N Maximum Pre-Drill R Minimurm Pre-Drill R
Thickness [mm] vk Thickness [mm] vk
With pre-drill 3,04 With pre-drill 4,75
SSH8.0X40 3,6 4,0 - - 8,0 - -
Without pre-drill 1,77 Without pre-drill 3,54
With pre-drill 3,89 With pre-drill 5,67
SSH8.0X50 47 4,0 - - 8,0 - -
Without pre-drill 2,26 Without pre-drill 412
SSH8.0X60 47 40 With pre-drill 4,73 80 With pre-drill 6,39
' ' ' Without pre-drill 276 ' Without pre-drill 448
With pre-drill 4,93 With pre-drill 6,48
SSH8.0x70 47 4,0 - - 8,0 - -
Without pre-drill 3,25 Without pre-drill 4,89
With pre-drill 4,93 With pre-drill 6,48
SSHB.0X80 47 40 et 80 SR
Without pre-drill 3,74 Without pre-drill 5,23
With pre-drill 4,93 With pre-drill 6,48
SSH8.0X90 47 4,0 - - 8,0 - -
Without pre-drill 4,04 Without pre-drill 5,23
With pre-drill 5,29 With pre-drill 6,85
SSH8.0X100 6,1 4,0 - - 8,0 - -
Without pre-drill 4,40 Without pre-drill 5,59
SSHB.0X120 95 40 With pre-drill 6,12 80 With pre-drill 7,68
’ ' ' Without pre-drill 5,23 ' Without pre-drill 6,42
With pre-drill 6,12 With pre-drill 7,68
SSH8.0X140 9,5 4,0 - - 8,0 - X
Without pre-drill 5,23 Without pre-drill 6,42
SSH8.0X160 199 40 With pre-drill 6,82 80 With pre-drill 8,38
' ' ' Without pre-drill 5,74 ' Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X180 12,2 4,0 - - 8,0 - -
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSHB.0X200 12,2 40 L UL AU 80 S
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X240 12,2 4,0 - - 8,0 - -
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X260 12,2 4,0 - - 8,0 - -
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X280 12,2 4,0 - - 8,0 - -
Without pre-drill 5,74 Without pre-drill 712
With pre-drill 6,82 With pre-drill 8,38
SSH8.0X300 12,2 4,0 - - 8,0 - -
Without pre-drill 5,74 Without pre-drill 712
SSH10.0X50 39 50 With pre-drill 3,62 100 With pre-drill 5,87
' ' ' Without pre-drill 2,59 ' Without pre-drill 492
With pre-drill 5,68 With pre-drill 7,68
SSH10.0X60 51 5,0 - - 10,0 - -
Without pre-drill 3,16 Without pre-drill 5,29
With pre-drill 6,41 With pre-drill 8,54
SSH10.0X80 51 5,0 - - 10,0 - -
o Without pre-drill 4,32 Without pre-drill 6,20
= With pre-drill 6,41 With pre-drill 8,54
5 SSH10.0X90 51 50 A prendt 10,0 S
E Without pre-drill 4,89 Without pre-drill 6,70
— With pre-drill 6,81 With pre-drill 8,94
[ SSH10.0X100 6,7 5,0 - - 10,0 - -
3 Without pre-drill 5,47 Without pre-drill 7,09
2 With pre-drill 7,71 With pre-drill 9,84
] SSH10.0X120 10,3 50 - - 10,0 - -
-: Without pre-drill 6,41 Without pre-drill 8,00
o With pre-drill 7,71 With pre-drill 9,84
o SSH10.0X140 10,3 5,0 - - 10,0 - -
e Without pre-drill 6,41 Without pre-drill 8,00
o] With pre-drill 8,47 With pre-drill 10,60
par SSH10.0X160 13,3 50 et 10,0 -~ pre e
(&) Without pre-drill 7,16 Without pre-drill 8,75
With pre-drill 8,47 With pre-drill 10,60
SSH10.0X180 13,3 5,0 - - 10,0 - -
Without pre-drill 716 Without pre-drill 8,75
With pre-drill 8,47 With pre-drill 10,60
SSH10.0X200 13,3 5,0 - - 10,0 - -
Without pre-drill 716 Without pre-drill 8,75
With pre-drill 8,92 With pre-drill 11,05
SSH10.0X240 15,1 5,0 - - 10,0 ; -
Without pre-drill 7,62 Without pre-drill 9,21
With pre-drill 8,92 With pre-drill 11,05
SSH10.0X280 15,1 5,0 - - 10,0 - -
Without pre-drill 7,62 Without pre-drill 9,21
" For steel thickness < d Table continues on next page.

2 Thin plate: thickness < 0.5xd

3 Thick plate: thickness = d

For intermediate steel thicknesses, the capacity can be obtained by interpolation.
For recommended hole diameter in steel, see chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Hex-Head Screw

Steel Profile to CLT Panel — SSH Screws at 90° (cont.)

Shear Capacity — Steel to CLT — [kN]
Tension Capacity . .
Pr 2) i
oduct _ Steel to CLT — Thin Steel Thick Steel
Reference R KNI . -
o (] Maxdimum Pre-Drill R Minimum Pre-Drill R

Thickness [mm] vk Thickness [mm] vk
With pre-drill 6,55 With pre-drill 9,27

SSH12.0X60 7,0 6,0 - - 12,0 - -
Without pre-drill 3,53 Without pre-drill 6,45
With pre-drill 8,23 With pre-drill 10,91

SSH12.0X80 7,0 6,0 - - 12,0 - -
Without pre-drill 4,84 Without pre-drill 741
SSHIZ.0X90 70 6.0 With pre-drill 8,23 120 With pre-drill 10,91
' ' ' Without pre-drill 5,49 ' Without pre-drill 7,96
With pre-drill 8,49 With pre-drill 1,17

SSH12.0X100 8,1 6,0 - - 12,0 - -
Without pre-drill 6,14 Without pre-drill 8,74
With pre-drill 9,59 With pre-drill 12,27

SSH12.0X120 12,4 6,0 - 0 - 12,0 - 0 -
Without pre-drill 7,45 Without pre-drill 9,84
With pre-drill 9,59 With pre-drill 12,27

SSH12.0X140 12,4 6,0 - - 12,0 - -
Without pre-drill 7,87 Without pre-drill 9,84
With pre-drill 10,50 With pre-drill 13,18

SSH12.0X160 16,1 6,0 - - 12,0 - -
Without pre-drill 8,78 Without pre-drill 10,75
SSHIZ.0X180 161 6.0 With pre-drill 10,50 120 With pre-drill 13,18
' ' ' Without pre-drill 8,78 ' Without pre-drill 10,75
With pre-drill 10,50 With pre-drill 13,18

SSH12.0X200 16,1 6,0 - - 12,0 - -
Without pre-drill 8,78 Without pre-drill 10,75

" For steel thickness < d Characteristic parameters of fasteners
2 Thin plate: thickness < 0.5xd and more information are included in chapter 10.

3 Thick plate: thickness = d
For intermediate steel thicknesses, the capacity can be obtained by interpolation.
For recommended hole diameter in steel, see chapter 10.
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Shear Perpendicular
(90°) to the Grain
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Structural Hex-Head Screw

SSH — Recommended Maximum SSH — Minimum Spacings and Edge and
Steel Hole Diameter End Distances
SSHG,0 SSHB,0 SSH10,0 SSH12,0 spac‘"%g:n‘;ism“ce SSH6,0 | SSH80 | SSHI00 | SSH12,0
SSH6,0 SSH8,0 SSH10,0 SSH12,0 a, 15 20 25 30
07 mm 09 mm 011 mm 013 mm CLT a,, 36 48 60 72
Note: The cone under the head have the same diameter as the a, 36 48 60 72
outer thread. e, 8 10 12 15
Stoel 8, 8 10 12 15
a, 14 18 22 27
a,* 15 20 24 29
Note: Both CLT and Steel edge distances need to be fulfilled.
* According to EN 1993-1-8 §3.5
F

ax

CLT supported within steel I-Beam

CLT Floor supported above Steel I-Beam

Note: Size of the clearance between
|-Beam flanges to be checked to make
sure that the installation is possible.
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The
Simpson Strong-Tie®
Difference

Making the connector or fastener is only
the start of the journey. We guide our
products all the way to their ultimate
place in a construction project.

From residential to commercial
construction and off-site fabrication,

a Simpson Strong-Tie product brings
with it bespoke design services, on-site
technical support and industry leading
customer and after-care service.




External Insulation
to CLT Wall

For improved thermal performance

at exterior CLT wall panels, insulation
can be mounted via battens.

This section describes a fastener
solution for fixing battens to CLT via
the insulation layer.
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External Insulation to CLT Wall Solutions

Structural Countersunk Wood Screw

Product Options: Easy and fast method for installing
TTUFS see page 205 insulation layers and battens to CLT
wall panels.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Countersunk Wood Screw

Easy and fast method for installing insulation layers and battens to CLT wall panels.

ltems Required

Timber Fasteners
TTUFS Countersunk Screw

TTUFS

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Countersunk Wood Screw

TTUFS - Countersunk Screw

TTUFS is a high-performance and cost effective solution for mounting installa-
tion to CLT walls. It features a partially-threaded profile that provides a tightening
effect between the timber stud and the CLT panel, as well as a countersunk head
to leave a clean, flush surface.

Advantages:

e Countersunk head provides a flush finish

e Milling thread reduces the drive-in torque, reducing effort
e No pre-drilling required

= - 2| UK
124 C€ ca
ETA-21/0670

TTUFS — Range Overview

Product Dimensions [mm]
Reference d | 1, d, d it
TTUFS4.5x8 45 25-80 20-50 8,4 2,8 5-5
TTUFS5.0x¢ 50 30-120 25-60 9,6 31 5-60
TTUFS6.0x¢ 6,0 40-180 34-70 11,6 3,7 6-110

TTUFS — Characteristic Tension and Shear Capacities,
Parallel (0°) to the Grain Timber to Timber C24

Max Tension Capacity R, and Shear Capacity R, ., Parallel to the Grain Depending on t, [kN]
Product Thread | Advised
Length Wood Wood Thickness t, [mm]
Reference . !
Lg [mm] | Thickness
t, [mm] 36 45 50 60 63 70 75 80 100
1,94 1,94
TTUFS5.0X80 40 40 1,54 162 1,54 164 :
1,94 1,94 1,94
TTUFS5.0X90 45 45 1,54 164 1,54 164 1,54 164
1,94 1,94 -
. 1,54 1,54
TTUFS5.0X100 | 60 40 5 e M e - - -
1,94 1,94 1,94 1,94 1,94
TTUFS5.0X120 60 60 1,54 164 1,54 164 1,54 164 1,54 164 1,54 164
A Table continues on next page.
r e e e e e e mmm e ke m e e mmmm————————ae T Rax,k T Rv,l]",k
: ; : —>
: Tension capacity R, :
: Lo : - -
: [ :
- Characteristic 154 1,94 With pre-drill :
' capacities ' 1,64 | Without pre-dril :
: Shear capacity R, :
""""""""""""""""""""""""""" l Tension l Shear Parallel
For pre-drilling recommendations, see chapter 10. (0°) to the Grain
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Structural Countersunk Wood Screw

TTUFS — Characteristic Tension and Shear Capacities, Parallel (0°) to the Grain

Timber to Timber C24
M:clx Tension Capacity R“IK and Shear Capacity Rv,o“,k Parallel to the Grain Depending on t, [kN]
Product Thread | Advised
Length Wood Wood Thickness t, [mm]
Reference . 1
Lg [mm] | Thickness
t, [mm] 36 45 50 60 63 70 75 80 100
2,58 2,58 - - - - - -
. 4 2,2 2,2 - - - - - -
TTUFS6.0X80 0 40 23 209 | 2 3 206 - - - - - -
2,58 2,58 2,58 - - s - R
TTUFS6.0X90 45 45 2,23 2,00 2,23 215 2,23 215 = = = = =
2,58 2,58
TTUFS6.0X100 60 40 2,23 509 2,23 215 - . - - - -
2,58 2,58 2,58 - - - - -
d 2,2 2,2 2,2 = = = = =
TTUFS6.0X120 70 50 ,23 200 2 8 215 ] 2 3 215 - - - -
2,58 2,58 2,58 2,58 2,58 2,58 2,58
TTUFS6.0X140 70 70 2,23 209 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 :
2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58
TTUFS6.0X160 70 90 2,23 209 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 -
2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58
X 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2
TTUFS6.0x180 70 10 23 2,09 23 2,15 23 2,15 : 2,15 ¢ 2,15 8 2,15 3 2,15 : 2,15 ¢ 2,15
A Characteristic parameters of fasteners
' and more information are included in chapter 10.
......................
: . . E : T Ralx,k T I:‘v,lil“,k
: Tension capacity : >
; R :
' L. : - -
0 Characteristic 003 2,58 With pre-drill ‘ e -
- capacities ' 215 Without pre-drill i
: ) :
; Shear capacity R, ; ¢
l Tension l Shear Parallel
- , (0°) to the Grain
For pre-driling recommendations, see chapter 10.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Countersunk Wood Screw

TTUFS - Characteristic Tension and Shear Capacities, Perpendicular (90°) to the Grain
Timber to Timber C24

Max Tension Capacity R, , and Shear Capacity R ., Perpendicular to the Grain Depending on t, [kN]
Product Thread | Advised
Length Wood Wood Thickness t, [mm]
Reference . 1
Lg [mm] | Thickness
t, [mm] 36 45 50 60 63 70 75 80 100
1,94 1,94 - - - - - -
. 1,54 1,54 - - - - - -
TTUFS5.0X80 40 40 5 164 5 164 - - - - - -
1,94 1,94 1,94 - - 2 B _
TTUFS5.0X90 45 45 1,54 168 1,54 ™ 1,54 16| - - - - - - - - -
1,94 1,94 - - -
TTUFS5.0X100 60 40 1,54 16 1,54 6] - - - - - - - - -
1,94 1,94 1,94 1,94 1,94 - - -
TTUFS5.0X120 60 60 1,54 164 1,54 164 1,54 164 1,54 164 1,54 164 ] - - - - -
2,58 2,58 - - -
TTUFS6.0X80 40 40 2,23 509 2,23 2061 - - - - - -
2,58 2,58 2,58 - - - _
TTUFS6.0X90 45 45 2,23 2.09 2,23 215 2,23 215 ] - - - - - - -
2,58 2,58 -
TTUFS6.0X100 60 40 2,23 2.09 2,23 215 - - - - -
2,58 2,58 2,58 - = B ,
TTUFS6.0X120 70 50 2,23 2,09 2,23 215 2,23 215 | - - - - - - - -
2,58 2,58 2,58 2,58 2,58 2,58 2,58 -
TTUFS6.0X140 70 70 2,23 2,00 2,23 215 2,23 15 2,23 215 2,23 215 2,23 215 2,23 25| -
2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58
TTUFS6.0X160 70 90 2,23 209 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 -
2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58 2,58
TTUFS6.0X180 70 110 2,23 509 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215 2,23 215
Characteristic parameters of fasteners

and more information are included in chapter 10.

i
: . . E : T Rax,k T Fv,90°
: Tension capacity : >
: R :
: R :
E Characteristic | 903 2,58 | With pre-drill E - -
- capacities 1 ™" 2,15 1 Without pre-drill =
: 1 :
: Shear capacity R, :
: : -
l Tension l Shear Perpendicular
(90°) to the Grain
For pre-drilling recommendations, see chapter 10.
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Fastener Features

O Head styles
O Shank styles
O Point styles

©— @— @—o

Conical shape under the head Hex-head with 6-lobe recess Countersunk head with
for maximum fit in metal holes allows for the convenience of underhead nibs creates a flush
driving with either a hex-driver bit finish

or 6-lobe driver bit

Washer head creates high pull-
through resistance

Small cylinder head sinks into
the wood allowing for hidden
assemblies

Partial thread with milling Double thread with differentiated Full thread for excellent pull-out
thread reduces the drive-in thread pitch creates a clamping e values and high load-bearing
torque effect that pulls the wood capacities

members together
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Type 17 cut point reduces the @ Chisel point allows for skewed Half-cut point gives low
risk of wood splitting during the installations installation torque and no pre-
installation drilling is required
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Timber Fasteners

Solid-Drive
TTUFS Countersunk WOOD Screw

di@w E:Smmmmwmsj :
VVVVVVVVVVVVVVVYYVYV

G S |

>l
ETA-21/0670

Zy

Electro Galvanised
C1 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

TTUFS - Range Overview

f,. 18 the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m3

freaq 18 te characteristic head pull through parameter for timber with a characteristic density of

350 kg/m® at max. 15 mm embedment.
Ratio of the characteristic torsional strength to the mean insertion moment: f, /R >15

tork tor,mean

. Dimensions [mm
Article L L)
Reference code

d | l, d, d, t,
TTUFS4.5X25 74434 4,5 25 20 8,4 2,8 5
TTUFS4.5X30 74435 45 30 25 8,4 28 5
TTUFS4.5X35 74436 45 35 30 8,4 28 5
TTUFS4.5X40 74437 45 40 35 8,4 2,8 5
TTUFS4.5X45 74438 45 45 29 8,4 2,8 16
TTUFS4.5X50 74439 45 50 30 8,4 28 20
TTUFS4.5X60 74440 45 60 35 8,4 28 25
TTUFS4.5X70 74441 45 70 40 8,4 2,8 30
TTUFS4.5X80 74442 45 80 50 8,4 28 30
TTUFS5.0X30 74373 5,0 30 25 9,5 31 5
TTUFS5.0X40 74374 5,0 40 35 95 31 5
TTUFS5.0X50 74375 5,0 50 30 9,5 31 20
TTUFS5.0X60 74376 5,0 60 35 9,5 31 25
TTUFS5.0X70 74377 5,0 70 40 9,5 31 30
TTUFS5.0X80 74378 5,0 80 40 9,5 31 40
TTUFS5.0X90 74379 5,0 90 45 9,5 3,1 45
TTUFS5.0X100 74443 5,0 100 60 9,5 31 40
TTUFS5.0X120 74372 5,0 120 60 95 31 60

TTUFS6.0X40 74455 6,0 40 34 11,6 37 6 o

TTUFS6.0X50 74457 6,0 50 30 11,6 37 20 Z

TTUFS6.0X60 74458 6,0 60 35 11,6 37 25 %

TTUFS6.0X70 74459 6,0 70 40 11,6 37 30 L

TTUFS6.0X80 74460 6,0 80 40 11,6 37 40 E

TTUFS6.0X90 74461 6,0 90 45 11,6 37 45 £

TTUFS6.0X100 74380 6,0 100 60 11,6 37 40 ';

TTUFS6.0X120 74451 6,0 120 70 11,6 37 50 i

TTUFS6.0X140 74452 6,0 140 70 11,6 37 70 S

TTUFS6.0X160 74453 6,0 160 70 11,6 37 90 E

TTUFS6.0X180 74454 6,0 180 70 11,6 37 110 I

c

kel

©

TUFS — Characteristic Parameters g

Characteristic Parameters E

Reference ; =

M, INmm] | . [N/mm2 | £ [kN] fou INM] | £, [N/mm?] Use Solid Wood to make S

your calculations. =

TTUFS4.5 4660 147 7.8 4,7 15,6 ) : S

©

TTUFS5.0 6720 15.0 79 6.0 71 Go to solidwood.strongtie.eu 2

TTUFS6.0 9500 12,5 11,1 9,4 16,6 g

=

(5]

[ =

<

°
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Timber Fasteners

Solid-Drive
SWW Washer-Head WOOD Screw

CE cA f

ETA-21/0670

Yellow Zinc Plated

C2 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

SWW - Range Overview

. Dimensions [mm

Reference l'\c";ﬁ:}e 7 I I ) : d A

g h i fix
SWW6.0X60 75382 6.0 60 42 14 3,9 18
SWW6.0X80 75383 6.0 80 50 14 3,9 30
SWW6.0X100 75384 6.0 100 50 14 3,9 50
SWW6.0X120 75385 6.0 120 50 14 3,9 70
SWW6.0X140 75386 6.0 140 70 14 3,9 70
SWW6.0X160 75387 6.0 160 70 14 3,9 90
SWW6.0X180 75388 6.0 180 70 14 3,9 110
SWW6.0X200 75389 6.0 200 70 14 3,9 130
SWW6.0X220 75390 6.0 220 70 14 3,9 150
SWW6.0X240 75391 6.0 240 70 14 39 170
SWW6.0X260 75392 6.0 260 70 14 3,9 190
SWW6.0X280 75393 6.0 280 70 14 3,9 210
SWW6.0X300 75394 6.0 300 70 14 3,9 230
SWW8.0X80 75395 8.0 80 50 22 5,2 30
SWW8.0X100 75396 8.0 100 50 22 5,2 50
SWW8.0X120 75397 8.0 120 80 22 52 40
SWW8.0X140 75398 8.0 140 80 22 5,2 60
SWW8.0X160 75399 8.0 160 80 22 5,2 80
SWW8.0X180 75400 8.0 180 80 22 5,2 100
SWW8.0X200 75401 8.0 200 80 22 52 120
SWW8.0X220 75402 8.0 220 80 22 5,2 140
SWW8.0X240 75403 8.0 240 80 22 5,2 160
SWW8.0X260 75404 8.0 260 80 22 5,2 180
SWW8.0X280 75405 8.0 280 80 22 52 200
SWW8.0X300 75406 8.0 300 80 22 52 220
SWW8.0X320 75407 8.0 320 80 22 5,2 240
SWW8.0X340 75408 8.0 340 80 22 5,2 260
SWW8.0X360 75409 8.0 360 80 22 52 280
SWW8.0X380 75410 8.0 380 80 22 52 300
SWW8.0X400 75411 8.0 400 80 22 52 320

Table continues on next page.

SWW - Characteristic Parameters

Characteristic Parameters
Reference .
M, INmm] | f IN/mm? | f, . [kN] fo INM] | £ IN/mm?] Use Solid Wood to make
your calculations.
SWW6.0 10500 13,0 12,3 11,0 16,1 ) :
SWW8.0 25900 126 237 274 105 Go to solidwood.strongtie.eu
SWW10.0 43700 12,2 33,8 48,9 10,2

f,.« s the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m?
fmmk is the characteristic head pull through parameter for timber with a characteristic density of
350 kg/m® at max. 15 mm embedment.

Ratio of the characteristic torsional strength to the mean insertion moment: f /R >15

tork tor,mean
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Timber Fasteners

SWW - Range Overview (continued)

| SIMPSON|

fam is the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m?3
f_ s the characteristic head pull through parameter for timber with a characteristic density of

head k

350 kg/m? at max. 15 mm embedment.

Ratio of the characteristic torsional strength to the mean insertion moment: f

tork

/R

tormean =

>15

. Dimensions [mm
Reference Ac';'gée " I I o " . ]
g h i fix
SWW10.0X100 76912 10.0 100 50 25 6,2 50
SWW10.0X120 76913 10.0 120 50 25 6,2 70
SWW10.0X140 76914 10.0 140 80 25 6,2 60
SWW10.0X160 75412 10.0 160 80 25 6,2 80
SWW10.0X180 75413 10.0 180 80 25 6,2 100
SWW10.0X200 75414 10.0 200 80 25 6,2 120
SWW10.0X220 75415 10.0 220 80 25 6,2 140
SWW10.0X240 75416 10.0 240 80 25 6,2 160
SWW10.0X260 75417 10.0 260 80 25 6,2 180
SWW10.0X280 75418 10.0 280 80 25 6,2 200
SWW10.0X300 75419 10.0 300 80 25 6,2 220
SWW10.0X320 75420 10.0 320 80 25 6,2 240
SWW10.0X340 75421 10.0 340 80 25 6,2 260
SWW10.0X360 75422 10.0 360 80 25 6,2 280
SWW10.0X380 75423 10.0 380 80 25 6,2 300
SWW10.0X400 75424 10.0 400 80 25 6,2 320
SWW - Characteristic Parameters
Characteristic Parameters
Reference .
M, INmm] | . IN/mm2 | £, [kN] fo INM] | £, [N/mm2] ;Joslfrigllfu\l/e\l/t?gfsfo make
SWW6.0 10500 13,0 12,3 11,0 16,1 ) :
SWW8.0 25900 126 237 274 105 Go to solidwood.strongtie.eu
SWW10.0 43700 12,2 33,8 48,9 10,2
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Timber Fasteners

Solid-Drive
SWC Countersunk WOOD Screw

G

ETA-21/0670

Yellow Zinc Plated

C2 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

SWC - Range Overview

Article Dimensions [mm]
Reference code : | | d ; :
(] h i fix
SWC6.0X200 75346 6,0 200 70 1,8 39 130
SWC6.0X220 75347 6,0 220 70 1,8 39 150
SWC6.0X240 75348 6,0 240 70 1,8 39 170
SWC6.0X260 75349 6,0 260 70 1,8 39 190
SWC6.0X280 75350 6,0 280 70 11,8 39 210
SWC6.0X300 75351 6,0 300 70 11,8 39 230
SW(8.0X80 75352 8,0 80 50 14,6 5,2 30
SWC8.0X100 75353 8,0 100 50 14,6 52 50
SWC8.0X120 75354 8,0 120 80 14,6 52 40
SWC8.0X140 75355 8,0 140 80 14,6 52 60
SWC8.0X160 75356 8,0 160 80 14,6 52 80
SWC8.0X180 75357 8,0 180 80 14,6 52 100
SWC8.0X200 75358 8,0 200 80 14,6 52 120
SW(C8.0X220 75359 8,0 220 80 14,6 52 140
SWC8.0X240 75360 8,0 240 80 14,6 52 160
SWC8.0X260 75361 8,0 260 80 14,6 5,2 180
SWC8.0X280 75362 8,0 280 80 14,6 5,2 200
SW(C8.0X300 75363 8,0 300 80 14,6 5,2 220
SW(C8.0X320 75364 8,0 320 80 14,6 5,2 240
SWC8.0X340 75365 8,0 340 80 14,6 5,2 260
SWC8.0X360 75366 8,0 360 80 14,6 5,2 280
SWC8.0X380 75367 8,0 380 80 14,6 52 300
g SWC8.0X400 75368 8,0 400 80 14,6 52 320
qC) SWC10.0X100 76916 10,0 100 50 17,8 6,2 50
‘g SWC10.0X120 76917 10,0 120 50 17,8 6,2 70
"'; SWC10.0X140 76918 10,0 140 80 17,8 6,2 60
8 SWC10.0X160 75369 10,0 160 80 17,8 6,2 80
E SWC10.0X180 75370 10,0 180 80 17,8 6,2 100
o SWC10.0X200 75371 10,0 200 80 17,8 6,2 120
g SWC10.0X220 75372 10,0 220 80 17,8 6,2 140
_‘CE) SWC10.0X240 75373 10,0 240 80 17,8 6,2 160
= SWC10.0X260 75374 10,0 260 80 17,8 6,2 180
é SWC10.0X280 75375 10,0 280 80 17,8 6,2 200
o SWC10.0X300 75376 10,0 300 80 17,8 6,2 220
g SWC10.0X320 75377 10,0 320 80 17,8 6,2 240
s SWC10.0X340 75378 10,0 340 80 17,8 6,2 260
E SWC10.0X360 75379 10,0 360 80 17,8 6,2 280
? SWC10.0X380 75380 10,0 380 80 17,8 6,2 300
o SWC10.0X400 75381 10,0 400 80 17,8 6,2 320
:
il SWC - Characteristic Parameters
E Characteristic Parameters
2 Reference M, INmm] | . [N/mm2 | £ [kN] fo INM] | £, [N/mm2] oos Use Solid Wood to make
(@) your calculations.
'g SWC6.0 10500 13,0 12,3 11,0 11,9 ) .
g SWCa.0 25900 12,6 237 274 125 Go to solidwood.strongtie.eu
q“, SWC10.0 43700 12,2 33,8 48,9 1,2
§ fax‘k is the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m3
g freaq 18 te characteristic head pull through parameter for timber with a characteristic density of
L. 350 kg/m® at max. 15 mm embedment.

/R >15

tork tor,mean

Ratio of the characteristic torsional strength to the mean insertion moment: f
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Timber Fasteners

Solid-Drive
SWD Double Threaded WOOD Screw

| @ Fﬂ\\\\\\\\\\\\\\\\\\m S
ot [

ETA-21/0670

Protec® +
C3 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

SWD - Range Overview

. Dimensions [mm
Reference Acr(t)ﬁée : | | ] | 7 :
[l 92 h i
SWD6.5X65 75425 6,5 65 28 21,5 8 4
SWD6.5X90 75426 6,5 90 40 33,5 8 4
SWD6.5X130 75427 6,5 130 40 33,5 8 4
SWD6.5X160 75428 6,5 160 65 58,5 8 4
SWD6.5X190 75429 6,5 190 80 73,5 8 4
SWD6.5X220 75430 6,5 220 95 88,5 8 4
SWD8.0X90 75431 8,0 90 40 315 10 5,4
SWD8.0X130 75432 8,0 130 40 31,5 10 5,4
SWD8.0X160 75433 8,0 160 65 56,5 10 5,4
SWD8.0X190 75434 8,0 190 80 715 10 5,4
SWD8.0X220 75435 8,0 220 95 86,5 10 5,4
SWD8.0X245 75436 8,0 245 107 99 10 5,4
SWD8.0X275 75437 8,0 275 107 99 10 5,4
SWD8.0X300 75438 8,0 300 135 126,5 10 5,4
SWD8.0X330 75439 8,0 330 135 126,5 10 5,4

SWD - Characteristic Parameters

Characteristic Parameters
Reference Use Solid Wood to make
M, INmm] | f_, [N/mm?] Fins [KNI T NI | f o [N/ MM?] your calculations.
SWD6.5 12400 13,7 14,5 12,6 1000 Go to solidwood.strongtie.eu
SWD8.0 26800 13,1 25,3 21,7 1000

f... 18 the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m3

ax|

fea 18 the characteristic head pull through parameter for timber with a characteristic density of

350 kg/m? at max. 15 mm embedment.
Ratio of the characteristic torsional strength to the mean insertion moment: f, /R >15

tork © " tor,mean
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Timber Fasteners

Solid-Drive
ESCRFTC Fully Threaded Countersunk WOOD Screw

43

ETA-13/0796

Yellow Zinc Plated

C2 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

ESCRFTC — Range Overview

ESCRFTC — Characteristic Parameters

Characteristic Parameters
Reference Use Solid Wood to
M, INmm] | £ [Nfmm?] | f o kN f INm] o, INFmm2]| ) [N/mm?] make your calculations.
ESCRFTC8.0 20300 131 24,1 25,8 124 950 Goto
ESCRFTC10.0 36700 12,5 40,0 55,0 12,2 950 solidwood.strongtie.eu
ESCRFTC12.0 48500 1.2 46,7 73,0 10,3 950

f... 18 the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m3

ax|

f.zax 18 the characteristic head pull through parameter for timber with a characteristic density of

350 kg/m? at max. 15 mm embedment.
Ratio of the characteristic torsional strength to the mean insertion moment: f, /R >15

tork © ' tormean

Dimensions [mm]
Reference
d | I, d, d,
ESCRFTC8.0X120 8,0 120 110 15,0 5,1
ESCRFTC8.0X140 8,0 140 130 15,0 5,1
ESCRFTC8.0X160 8,0 160 150 15,0 5,1
ESCRFTC8.0X180 8,0 180 170 15,0 5,1
ESCRFTC8.0X200 8,0 200 190 15,0 5,1
ESCRFTC8.0X220 8,0 220 210 15,0 5,1
ESCRFTC8.0X240 8,0 240 230 15,0 5,1
ESCRFTC8.0X260 8,0 260 250 15,0 5,1
ESCRFTC8.0X280 8,0 280 270 15,0 5,1
ESCRFTC8.0X300 8,0 300 290 15,0 5,1
ESCRFTC8.0X350 8,0 350 340 15,0 5,1
ESCRFTC8.0X400 8,0 400 390 15,0 5,1
ESCRFTC8.0X450 8,0 450 427 15,0 5,1
ESCRFTC10.0X120 10,0 120 108 18,5 6,3
ESCRFTC10,0X160 10,0 160 148 18,5 6,3
ESCRFTC10.0X180 10,0 180 168 18,5 6,3
ESCRFTC10.0X200 10,0 200 188 18,5 6,3
ESCRFTC10.0X220 10,0 220 208 18,5 6,3
ESCRFTC10.0X240 10,0 240 228 18,5 6,3
[0 ESCRFTC10.0X260 10,0 260 248 18,5 6,3
2 ESCRFTC10.0X280 10,0 280 268 18,5 6,3
0]
s ESCRFTC10.0X300 10,0 300 288 18,5 6,3
i ESCRFTC10.0X350 10,0 350 338 18,5 6,3
g ESCRFTC10.0X400 10,0 400 388 18,5 6,3
[S ESCRFTC10.0X450 10,0 450 426 18,5 6,3
'S ESCRFTC12.0X200 12,0 200 180 21,0 7,0
" ESCRFTC12.0X220 12,0 220 200 21,0 7,0
3 ESCRFTC12.0X240 12,0 240 220 21,0 7,0
E ESCRFTC12.0X260 12,0 260 240 21,0 7,0
] ESCRFTC12.0X280 12,0 280 260 21,0 7,0
s ESCRFTC12.0X300 12,0 300 280 21,0 7,0
© ESCRFTC12.0X350 12,0 350 330 21,0 70
g ESCRFTC12.0X400 12,0 400 380 21,0 7,0
E ESCRFTC12.0X450 12,0 450 430 21,0 7,0
= ESCRFTC12.0X500 12,0 500 480 21,0 7,0
c
k) ESCRFTC12.0X600 12,0 600 580 21,0 70
=
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Timber Fasteners

Solid-Drive
ESCRFTZ Fully Threaded Cylinder-Head WOOD Screw

G

ETA-13/0796

Yellow Zinc Plated
C2 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

ESCRFTZ — Range Overview

Dimensions [mm]

Reference g | | : q

9 h i

ESCRFTZ8.0X120 8.0 120 110 10,2 5,1
ESCRFTZ8.0X140 8.0 140 130 10,2 5,1
ESCRFTZ8.0X160 8.0 160 150 10,2 5,1
ESCRFTZ8.0X180 8.0 180 170 10,2 5,1
ESCRFTZ8.0X200 8.0 200 190 10,2 5,1
ESCRFTZ8.0X220 8.0 220 210 10,2 5,1
ESCRFTZ8.0X240 8.0 240 230 10,2 5,1
ESCRFTZ8.0X260 8.0 260 250 10,2 5,1
ESCRFTZ8.0X280 8.0 280 270 10,2 5,1
ESCRFTZ8.0X300 8.0 300 290 10,2 5,1
ESCRFTZ8.0X350 8.0 350 340 10,2 5,1
ESCRFTZ8.0X400 8.0 400 390 10,2 5,1

ESCRFTZ — Characteristic Parameters

Characteristic Parameters
Reference , Use Solid Wood to
My,k [Nmm] fax,k [N/mmZ] ftens,k [kN] ftor,k [Nm] fhead,k [N/mmz] fy,k [N/mm ] make your CalCUIatiOnS.
ESCRFTZ8.0 20300 13,1 24,1 258 - 950 Go to
f, s the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m? solidwood.strongtie.eu

fea 18 the characteristic head pull through parameter for timber with a characteristic density of

350 kg/m? at max. 15 mm embedment.
Ratio of the characteristic torsional strength to the mean insertion moment: f, /R >15

tork © " tormean
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Timber Fasteners

Solid-Drive
WSV Quik Drive® Collated WOOD Screw

NN
|

|92
€ ch

WSV - Range Overview

Yellow Zinc Plated
C2 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

Dimensions [mm]
Reference g I I : d :
al a2 h i
WSV44E 4,6 44 31 18 8,5 31
WSV51E 4,6 51 37 21 8,5 3,1
WSV64E 46 64 50 21 8,5 31
WSV76E 4,6 76 55) 21 8,5 31

WSV — Characteristic Parameters

Characteristic Parameters
Reference . 2
M, INmm] |, [N‘mm?Z] | f_ . [kN] fors INMI | fy o INFMMZ] | £ [N/mm?]
WSV4.6 3500 14,7 8,2 6,1 31,3 900

f... 18 the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m3

ax|

foa " is the characteristic head pull through parameter for timber with a characteristic density of

350 kg/m® at max. 15 mm embedment.
Ratio of the characteristic torsional strength to the mean insertion moment: f_ /R >15

tork tor,mean
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Space and Edge Distance

| SIMPSON|

Minimum Space and Edge Distances — Laterally or Combined
Loaded Screws

perpendicular to the grain, respectively, are defined between the
centre of the threaded length (axial loading) or the length (lateral
loading) in the respective timber member and the member surface
as for axially loaded screws in EN 1995-1-1, Figure 8.11.a.

For screws arranged at angles a < 90° between screw axis and grain
direction minimum spacing and distances are defined as follows:

Minimum spacing a, or &, is defined perpendicular to the fastener

axis, minimum end or edge distances a, , a,,, a, , or a,, parallel or
,C 3t 4,c 4t

lllustration above shows angle between
load direction and grain = 0°

lllustration above shows angle between
load direction and grain = 90°

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Loaded end
-90° < ax < 90°

3,c

Unloaded end
90° <@ < 270°

Unloaded edge 180° < a < 360°

Loaded edge 0° < o < 180°

Notes:

EN 1995-1-1 (Eurocode 5) clause 8.3.1.2, table 8.2

For “Board to Timber” case, the space distances in the timber element can be multiplied by a factor 0.85
For “Steel to Timber” case, the space distances in the timber element can be multiplied by a factor 0.7

d = Outer thread diameter of the screw

pk = characteristic timber density in kg/m*

For Douglas fir members minimum spacing and distances parallel to the grain shall be increased by 50% if the members not are pre-drilled.

o

)

C

)

2

Laterally Loaded Screws - Minimum spacing or end/edge distance "';

()

Without predrilled holes 'g

Angle o With predrilled holes =

pk < 420 kg/m?® 420 kg/m?® < pk < 500 kg/m? o

. . i i d <5 mm: (5+5 Icos al) d g

a, Spacing (parallel to grain) 0° <a <360 d>5mm: (5+7 lcos al) d (7 +8lcos al) d (4+lcosal)d £
|_

a, Spacing (perpendicualr to grain) 0° < <360° 5d 7d B+Isinal)d é
o

T

a,, Distance (loaded end) -90° < < 90° (10+5cosa)d (15+5cosa)d (7+5cosa)d §
‘ )
=

a, , Distance (unloaded end) 90° < @ < 270° 10d 15d 7d ©
! C
.0

. o o d<b5mm:(5+2sna)d d<b5mm: (7 +2sina)d d<b5mm:(3+2sina)d %

4, Distance (loaded edge) 0% < <180 d>5mm: (5+5sna)d d>5mm: (7+5sina)d d>5mm: 3+4sna)d g
n

a, . Distance (unloaded edge) 180° < ¢ < 360° 5d 7d 3d o
,C -=
)

c

<

o)

c
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Space and Edge Distance

| SIMPSON|

Minimum Space and Edge Distance — Axially Loaded Screws

Axially Loaded Screws - Minimum spacing or end/edge distance

a, Minimum screw spacing parallel to the grain 74d
a, Minimum screw spacing perpendicular to the grain 5d
8, ,, Minimum end distance of the centre of gravity of the 10d
threaded part of the screw in the member

8,0 Minimum edge distance of the centre of gravity of the 4d

threaded part of the screw in the member

For axially loaded screws installed perpendicular to the surface table 8.6 is used. Note that A is
shown as a, and a,  is shown as a4,c on the illustrations for perpendicular installations in the
chapter timber to timber. For axially loaded screws a,, and a, are not relevant.

"EN 1995-1-1 (Eurocode 5) clause 8.7.2, table 8.6
2 d = Outer thread diameter of the screw
9 Minimum timber thickness t > 12 d

dzc6

dzc6

Seen from below

a, is taken in the header when the screws are distributed along the grain

a, in the joist where the screw are distributed perpendicularly to the grain.

Lanceq

LZH 6]

Seen from above

Seen from the side
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Space and Edge Distance

1 Cross Pair

~. ’\/
] az,ce
. . #p “CROSS
.~ / .

/é" dcRross
2,06

Double- & Full Threaded Screws

Alternative Axially Loaded Screws - Minimum spacing or end/edge distance
Screw Family
SWD ESCRFTZ / ESCRFT / ESCRFTC

a, Minimum screw spacing parallel to the grain 10d 5d
a, Minimum screw spacing perpendicular to the . .
grain 3d 5d/3d*/25d
a____Minimum spacing between crossing screws for

Cross . N 1 5 d 15 d
a crossed screw couple perpendicualr to the grain
a, ., Minimum end distance of the centre of gravity 8d 54
of the threaded part of the screw in the member
A, Minimum edge distance of the centre of gravity 34 4d
of the threaded part of the screw in the member

e Ifa, *a,>21 dcan be kept for every screw
e Ifa, *a,>25dcan be kept for every screw

2 Cross Pairs

| SIMPSON|

Notes:
d = Outer thread diameter of the screw.

For a crossed screw couple in solid timber, glued laminated
timber and similar glued products or in laminated veneer lumber
the minimum distance between the screws (across) are 1,5*d.
Ensure that the crossed screw threads do not touch each other
when being driven into the timber member.

SWD screws has been tested and approved for reduced space
and edge distance according to ETA-21/0670, minimum timber
thickness t > 10 d, in pre-drilled and non-predrilled holes.
ESCRFTC/ESCRFT/ESCRFTZ screws has been tested and
approved for reduced space and edge distance according

to ETA-13/0796, minimum timber thickness t > 12 d, in non-
predrilled holes.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Space and Edge Distance

| SIMPSON|

Space and Edge Distance — Screw Placement m

Installation of inclined screws require high accuracy to achieve the performance calculated. One of the key elements is the placement of the
screw and the insertion angle. In order to achieve this, the distance m must be calculated.

m, depends of several elements: the length of the screw ()), the threaded length (| g),the head diameter of the screw (d,) the angle of insertion ().
This calculation works in case of the screw fully inserted in the timber element. As a reminder half the thread should be in each element.

The minimum distance m; is:

mi=(l—lg/2+dh/2*tana)*sin0(

In this case the head of the screw is flushed to the top face.

If the screw pair is placed so it is in the middle of the height (h/2) of the joist or the panel thickness, the equation is:

m =h/2tana

:4— mj—|<—M;j—!

> Ny

-

90°

Seen from the side

m, = Distance betweem the shear plane and the insertion point
b,, = Min. width of the secondary beam in [mm]
h,, = Min. height of the secondary beam in [mm]
B,; = Min. width of the main beam in [mm]

_90°

Seen from the side

H,; = Min. height of the main beam in [mm]
S,r = Effective thread length
o = the angle of insertion

C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.



C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Space and Edge Distance

CLT - Plane Surface/Lateral Face

Unless specified otherwise in the technical specification (ETA or hEN) of CLT, minimum distances and spacing for laterally or axially loaded screws
in non-predrilled holes, in the wide face of cross laminated timber members with a minimum thickness t = 10xd may be taken as:

Minimum spacing or end/edge distance CLT - Plane surface/Lateral face
a, Minimum screw spacing parallel to the grain 44
a,Minimum screw spacing perpendicular to the grain 25d
a,, Minimum distance from centre of the screw in timber to the loaded end grain 6d
a, . Minimum distance from centre of the screw in timber to the unloaded end grain 6d
a,, Minimum distance from centre of the screw in timber to the loaded edge 6d
a,, Minimum distance from centre of the screw in timber to the unloaded edge 2.5d

Compliant with ETA-21/0670

lllustration above shows angle between lllustration above shows angle between
load direction and grain = 0° load direction and grain = 90°

Unloaded edge 180° < a < 360°

Unloaded end
90° < < 270°

Loaded end
-90° < o < 90°

: a : a : Loaded edge 0° < a < 180°
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Space and Edge Distance

Space and Edge Distance CLT

CLT - Edge Surface/Narrow Face

Unless specified otherwise in the technical specification (ETA or hEN)
of the CLT panels, minimum distances and spacing for laterally or
axially loaded screws in non-predrilled holes, in the edge surface of
CLT members with a minimum thickness t = 10xd and a minimum
penetration depth perpendicular to the edge surface of 10xd may be
taken as:

Minimum spacing or end/edge distance CLT - Edge surface/Narrow face

a, Minimum screw spacing parallel to the CLT plane 10 d
a, Minimum screw spacing perpendicular to the CLT plane 4d
a, . Minimum distance from centre of the screw in timber to

3t 12d
the loaded end
a, Minimum distance from centre of the screw in timber to

3.c 7 d
the unloaded end
a,, Minimum distance from centre of the screw in timber to 6d
the loaded edge
a, . Minimum distance from centre of the screw in timber to

] 3d
the unloaded edge

Compliant with ETA-21/0670

Recommended Pre-Drilling Hole Diameter Wood

All ETA approved fasteners can be driven into the wood with or
without pre-drilling as long as the characteristic density of the
member not exceed 550 kg/ms? for carbon steel, and 500 kg/ms? for
stainless steel. The benefits of pre-drilling is reduced space & edge
distances and increased shear capacity of the connection.

Recommended Max. Pre-Drill Hole Diameter \Wood

@
(0]
C
(0]
»
©
L
o)
0
£
|_
kel
0]
o)
£
|_
|
5 Fastener diameter d
T Fastener
£ @45 @5,0 96,0 06,5 08,0 910,0 012,0
O
= TTUFS / TTZNFS 02,5 03,0 03,5 - - -
« TTSFS . 03,0 03,5 . .
S
= TTUFP / TTZNFP - 03,0 03,5 - -
©
< SWW . . 03,5 . 5,0 06,0
(/2]
_‘g SWe - - 03,5 - 05,0 06,0
2 SWD - . - 03,5 05,0
- SSH/SSF - - 03,5 - 05,0 06,0 06,5
[=
o ESCRFTC / ESCRFTZ / ESCRFT . - 03,5 - 05,0 06,0 06,5
1Y
= ESCRT2R - - - - 05,0
Q
‘@ SDW / SDWS - - - : 05,0
L.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Fire Calculation for Screws

Fire Calculation for Screws

Only screws in tension may be justified to fire. So we generally choose fully threaded screws or double threaded screws.
General information

As hidden connectors, screws are also placed in the middle of the timber, the way to calculate is mainly based on the edge
distances. EN1995-1-2 (Eurocode 5 Part 2) is the main document that explain it.

We need to check that :

R20 Rax.k

EdﬁS Rd.30.ﬁ = " X ——= 1] X kﬁx
Mfi Ymsi
With :
Eqfi = The load under fire.
Risi = The resistance under fire.
= Conversion factor.

Rz = 20% fractal of the resistance capacity.
Ywmji = Partial factor of timber in case of fire (equal to 1).
ki = factor to go from the 20% fractal to the 5% fractal for tension loaded connection.
Ry = characteristic capacity of the screw in tension.

1 depends on the edge distance al (see drawing for the definition of a; drawing.

—
4—

1

=

Ui
\
A

a, : distance between the close edge and the axis of the screw.
a, . distance between the far edge and the axis of the screw.
a, . distance between the close edge and the point of the screw.

| SIMPSON|
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Fire Calculation for Screws

1,0
0,9
0,8
0,7
0,6
0,5
0,4

0,3

Conversion factor 7

0,2

0,1

Note: the graph

0,9
0,8
0,7
0,6
0,5

0,4

Conversion factor n

0,3
0,2

0,1
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The curve below allows to find the M value.

7 =
S/ /
7
/
pABRmpY
/ /
/ 7
/ /
/

Distance a, [mm]

above is only valid for a; = a;+40 and a; > a;+20.

if a, > a; and a3 = a;+20 the graph below must be used:

110

7 SEas
/ P
o EEZEE
/ S/
// //
/ /
/ /
/ /
/ 7
/ /

0

Distance a, [mm]

0,44 a; - 0,264 td_ﬁ

0,2 t¢ﬁ+5

0,56 a; - 0,36 tuy+ 7,32

1,0

0,2 td,ﬁ+23

Note: the equation is given below and in EN1995-1-2 6.4 (6.11).

for a; < 0,6 tﬁ,d

for 0,6 t,j,ﬁ <a;< 0,8 td_ﬁ +5
for 0,8 td,ﬁ 5< a; < td,ﬁ +28

fOr a; > td_ﬁ +28

The gap between the beams must be reduced at maximum. The edge distance must be
checked both, in fire condition and in cold condition.

110

| SIMPSON|

m R60
m R30

" R60
B R30
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Fire Calculation for Screws

Example of calculation.

Hypothesis:

e Used screw: ESCRFTZ8.0x300

e Half of the thread is in each element

e a;=40mm, a; = 85 mm, as = 60 mm

e Characteristic capacity of the screw in tension in cold condition : Raxx = 14.67 kN
e Calculation of the capacity after 30 minutes of fire

Calculation of the capacity:

e The graph below must be used beacause of the distance a;, a; and as
e SowegotN=0.65
e The tension capacity of the screw after half an hour in fire condition is:

1,0

s

038 v
= /
= 0,7
i) 0,65
S o6
g 05 / R60
B // ® R30
o 04
/
§ o3 /

02

0,1 /

0 10 20 30 40 50 60 70 80 90 100
Distance a, [mm]
Ry Rk 14.67
Rii=MX—— =N X ks X———— = 0.65x1.05x —— =10.01 kN
d fi fi 1
Yumsi Ymysi
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Connector Fasteners

Solid-Drive™
CSA/CSA-Z/CSA-S CONNECTOR Screws
Cel UK 1© !mmm fo
CA | |

ETA-04/0013 9

Electro Galvanised
C1 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

CSA - Range Overview

Dimensions [mm]

Reference 0 | | : |

q h i
CSA5.0X25 4,85 25 19 8,3 315
CSA5.0X35 4,85 35 29 8,3 315
CSA5.0X40 4,85 40 34 8,3 3,15
CSA5.0X50 4,85 50 44 8,3 3,15
CSA5.0X80 4,85 80 74 8,3 315

CSA/CSA-Z/CSA-S — Characteristic Parameters

Characteristic Parameters - .
Reference < o Use Solid Wood to make
M, INmm] | f . [N/mm?] fionsic (KNI for INM] | £ [N/MM?] (7)) your calculations.
CSA5.0 5000 15,0 6,8 - - Go to solidwood.strongtie.eu

f,. 18 the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m3

freasc 18 te characteristic head pull through parameter for timber with a characteristic density of

350 kg/m® at max. 15 mm embedment.
Ratio of the characteristic torsional strength to the mean insertion moment: f_ /R >15

tork tor,mean —
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Structural Connector Fasteners

Solid-Drive
CNA/CNA-G/CNA-S CONNECTOR Nail

e el —

ETA-04/0013

Electro Galvanised

C1 acc. to EN ISO 12944-2
SC2 - 50 years acc. to EC5

CNA - Range Overview

Dimensions [mm]

Reference : ! ! ’

9 h
CNA4.0X35 44 35 20 7
CNA4.0X40 44 40 25 7
CNA4.0X50 44 50 35 7
CNA4.0X60 44 60 45 7
CNA4.0X75 44 75 59 7
CNA4.0X100 44 100 65 7

CNA/CNA-G/CNA-S — Characteristic Parameters

Characteristic Parameters ;
Reference Use Solid Wood to make
My’k [Nmm] fax.k [N/mm?] fte"slk [kN] ftor.k [Nm] foca n [N/mm?] your calculations.
CNA4.0 6617 - 75 Go to solidwood.strongtie.eu

fw is the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m?3
foa " is the characteristic head pull through parameter for timber with a characteristic density of

350 kg/m® at max. 15 mm embedment.
Ratio of the characteristic torsional strength to the mean insertion moment: f_ / mew >15
* see ETA-04/0013
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Structural Connector Fasteners

Solid-Drive
SSH Hex-Head CONNECTOR Screw

ETA-21/0670

C€

SSH — Range Overview

Impreg®+
C4 - 15 years acc. to EN
1SO 12944-2

| SIMPSON|

ED

00

SC2 - 50 years acc. to EC5

. Dimensions [mm . Dimensions [mm
Reference I::r(t;g(l;e . I | :j ] g ¢ Reference A;ﬁée il ' I ‘[j ] ; ;
uh g h i fix uh '] h i fix
SSH6.0x40* | 75128 6,0 40 24 |145(10)| 3,65 16 SSH12.0X60 | 75162 | 12,0 60 48 17 6,7 12
SSHB.0X50* | 75129 6,0 50 33 |145(10)| 3,65 17 SSH12.0X80 | 75163 | 12,0 80 48 17 6,7 32
SSH6.0X60* | 75130 6,0 60 42 |14,5(10)| 3,65 18 SSH12.0X90 | 75164 | 12,0 90 48 17 6,7 42
SSHE.0X75* | 75131 6,0 75 42 |145(10)| 3,65 33 SSH12.0X100 | 75165 | 12,0 100 55 17 6,7 45
SSHB.0X90* | 75132 6,0 90 42 |145(10)| 3,65 48 SSH12.0X120 | 75166 | 12,0 120 85 17 6,7 35
SSH6.0X120* | 75133 6,0 120 75 |14,5(10)| 3,65 45 SSH12.0X140 | 75167 | 12,0 140 85 17 6,7 55
SSHB.0X40 | 75134 8,0 40 32 13 5,1 8 SSH12.0X160 | 75168 | 12,0 160 110 17 6,7 50
SSH8.0X50 | 75135 8,0 50 42 13 5,1 8 SSH12.0X180 | 75169 | 12,0 180 110 17 6,7 70
SSH8.0X60 | 75136 8,0 60 42 13 51 18 SSH12.0X200 | 75170 | 12,0 200 110 17 6,7
SSH8.0X80 | 75137 8,0 70 42 13 51 38
SSH8.0X90 | 75138 8,0 80 42 13 51 35
SSH8.0X100 | 75139 8,0 90 55 13 51 15
SSH8.0X120 | 75140 8,0 100 85 13 51 35
SSHB8.0X140 | 75141 8,0 120 85 13 51 30
SSH8.0X160 | 75142 8,0 140 110 13 51 50
SSH8.0X180 | 75143 8,0 160 110 13 51 70
SSHB.0X200 | 75144 8,0 180 110 13 51 90
SSHB8.0X240 | 75145 8,0 200 110 13 51 130
SSHB8.0X260 | 75146 8,0 240 110 13 51 150
SSHB.0X280 | 75147 8,0 260 110 13 5,1 170
SSH8.0X300 | 75148 8,0 280 110 13 51 190
SSH10.0X50 | 75150 | 10,0 50 42 15 6,15 8
SSH10.0X60 | 75151 10,0 60 42 15 6,15 18
SSH10.0X80 | 75152 | 10,0 80 42 15 6,15 38
SSH10.0X90 | 75153 | 10,0 90 42 15 6,15 48
SSH10.0X100 | 75154 | 10,0 100 55 15 6,15 45
SSH10.0X120 | 75155 | 10,0 120 85 15 6,15 35
SSH10.0X140 | 75156 | 10,0 140 85 15 6,15 55
SSH10.0X160 | 75157 | 10,0 160 110 15 6,15 50
SSH10.0X180 | 75158 | 10,0 180 110 15 6,15 70
SSH10.0X200 | 75159 | 10,0 200 110 15 6,15 90
SSH10.0X240 | 75160 | 10,0 240 125 15 6,15 115
SSH10.0X280 | 75161 10,0 280 125 15 6,15 155
* Different head design.
SSH — Characteristic Parameters
Characteristic Parameters
Reference Use Solid Wood to make
M, INmm] | f_, [N/mm?] Tins [KNI T NI | F o N/MM?] your calculations.
SSH6.0 10400 13,3 13,1 1,0 17,9 Go to solidwood.strongtie.eu
SSH8.0 25300 13,9 24,1 26,4 19,5
SSH10.0 38700 12,1 32,8 43,0 19,3
SSH12.0 52300 12,2 40,4 62,4 18,8

f,.« s the characteristic withdrawal parameter for timber with a characteristic density of 350 kg/m?
f_ s the characteristic head pull through parameter for timber with a characteristic density of

head k

350 kg/m® at max. 15 mm embedment.

Ratio of the characteristic torsional strength to the mean insertion moment: f

tor|

/R

k

>15

tormean =
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Hole Diameter Steel / Space and Edge Distance Steel

| SIMPSON|

Recommended Hole Diameter Steel

Recommended hole diameters in steel plates, all our screws
developed for connectors have a cone under the head to ensure the
connection between the fastener and the steel. The cone have the
same diameter as the outer thread.

If you need a solution where the screw head is flush to the steel
surface you can use countersunk screws, below is the recommended
hole design for:

All our fasteners are tested and approved together as a system for our
connectors.

Recommended Max. Hole Diameter Steel

Fastener diameter d
Fastener
04,0 05,0 06,0 08,0 010,0 012,0
SSH - 07,0 09,0 011,0 013,0
CSA 04,0 05,0 = =
CNA 05,0 - 07,5 -
Recommended Hole Design in Steel Countersunk Screws
(TTUFS / TTZNFS / SWC / ESCRFTC)
Diameter of screw @dt 0d2_ o 90°
04,5 12,0 5,0 3,0
05,0 13,0 HI5) 3,0 Od1
06,0 15,5 6,5 3,5
08,0 19,0 9,0 6,0 _t
010,0 22,5 1,0 7,0 I o
012,0 25,0 13,0 7,5 @d2

Calculations with Steel to Wood do not take the strength of the steel in consideration, but only the
wood and the fastener, see Eurocode 3 for steel plate design.

Space and Edge Distances Steel

The table below gives the values for pure steel according to Eurocode 3.
In steel to timber connections, the limiting factor will always be the timber.

*
aI

ag*

e.*

e.*

2.2d

2.4d

1.2d

1.2d

*according to EN 1993-1-8 §3.5
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Concrete Fastening

FM 753 evo — Heavy Duty Through Anchor
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ETA-22/0792 hei o
Option 7 1

FM 753 evo — Range Overview

| SIMPSON|

Dimensions [mm]
th:;g?;::e Item code Thread Lo Hole @ x min hole | Max thickness of | Max @ hole in Effective
diameter il depth the plate the plate embedment
[d] [d;xh.] [t,] [d] depth [h_]

FM 753 evo M8x68 75340B0806800 8 68 8x65 5 9 45

FM 753 evo M8x73 75340B0807300 8 73 8x65 10 9 45

FM 753 evo M8x83 75340B0808300 8 83 8x65 20 9 45
FM 753 evo M8x93 75340B0809300 8 93 8x65 30 9 45
FM 753 evo M8x103 75340B0810300 8 103 8x65 40 9 45
FM 753 evo M8x113 75340B0811300 8 113 8x65 50 9 45
FM 753 evo M8x133 75340B0813300 8 133 8x65 70 9 45
FM 753 evo M8x163 75340B0816300 8 163 8x65 100 9 45
FM 753 evo M10x78 75340B1007800 10 78 10x70 5 12 50
FM 753 evo M10x83 75340B1008300 10 83 10x70 10 12 50
FM 753 evo M10x93 75340B1009300 10 93 10x70 20 12 50
FM 753 evo M10x103 75340B1010300 10 103 10x70 30 12 50
FM 753 evo M10x113 75340B1011300 10 113 10x70 40 12 50
FM 753 evo M10x123 75340B1012300 10 123 10x70 50 12 50
FM 753 evo M10x143 75340B1014300 10 143 10x70 70 12 50
FM 753 evo M10x173 75340B1017300 10 173 10x70 100 12 50
FM 753 evo M10x213 7534081021300 10 213 10x70 140 12 50
FM 753 evo M12x104 75340B1210400 12 104 12x90 5 14 65
FM 753 evo M12x109 75340B1210900 12 109 12x90 10 14 65
FM 753 evo M12x119 75340B1211900 12 119 12x90 20 14 65
FM 753 evo M12x129 7534081212900 12 129 12x90 30 14 65
FM 753 evo M12x139 75340B1213900 12 139 12x90 40 14 65
FM 753 evo M12x149 75340B1214900 12 149 12x90 50 14 65
FM 753 evo M12x179 75340B1217900 12 179 12x90 80 14 65
FM 753 evo M12x199 75340B1219900 12 199 12x90 100 14 65
FM 753 evo M12x219 75340B1221900 12 219 12x90 120 14 65
FM 753 evo M12x239 75340B1223900 12 239 12x90 140 14 65
FM 753 evo M12x259 7534081225900 12 259 12x90 160 14 65
FM 753 evo M12x269 75340B1226900 12 269 12x90 170 14 65
FM 753 evo M12x299 75340B1229900 12 299 12x90 200 14 65
FM 753 evo M12x319 75340B1231900 12 319 12x90 220 14 65
FM 753 evo M12x339 75340B1233900 12 339 12x90 240 14 65
FM 753 evo M12x369 75340B1236900 12 369 12x90 270 14 65

Table continues on next page.
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Concrete Fastening
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Option 7 1

FM 753 evo — Range Overview (cont.)

Dimensions [mm]
Rg;g:!:r:::e Item code Thread il Hole @ x min hole | Max thickness of | Max @ hole in Effective
diameter i depth the plate the plate embedment

[d] [d,xh] [t,,] [d] depth [h,]
FM 753 evo M16x131 75340B1613100 16 131 16x110 10 18 80
FM 753 evo M16x151 75340B1615100 16 151 16x110 30 18 80
FM 753 evo M16x171 75340B1617100 16 17 16x110 50 18 80
FM 753 evo M16x201 75340B1620100 16 201 16x110 80 18 80
FM 753 evo M16x221 75340B1622100 16 221 16x110 100 18 80
FM 753 evo M16x241 75340B1624100 16 241 16x110 120 18 80
FM 753 evo M16x261 75340B1626100 16 261 16x110 140 18 80
FM 753 evo M16x281 75340B1628100 16 281 16x110 160 18 80
FM 753 evo M16x321 75340B1632100 16 321 16x110 200 18 80

FM 753 evo — Design Values

Design values — Non cracked concrete
Reference Len:[sli((:“r} VShFIf':]
Rd Rd
C20/25
FM753 evo M8 8 79
FM753 evo M10 11,6 11,6
FM753 evo M12 17,2 20,1
FM753 evo M16 23,5 37,5

FM 753 evo — Installation Parameters

Wrench Installation |Min. thickness| Min. edge Min. Characteristic | Characteristic
Reference Size Torque of concrete distance spacing edge distance spacing
SW [mm] T, [Nm] h .. [mm] ¢, [mm] S, [mm] Cy [MM] Sge [MM]
FM753 evo M8 13 15 100 40 40 67,5 135
FM753 evo M10 17 30 100 50 50 75 150
FM753 evo M12 19 50 130 70 70 97,5 195
FM753 evo M16 24 100 160 90 90 120 240
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures

Concrete Fastening

| SIMPSON|

FM-753 crack — Heavy Duty Through Anchor (Seismic)

ETA-09/0056
Option 1 - C1/C2
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FM-753 CRACK 3DG — Wedge Anchor Dimensions

l—
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C-CLT-EU-2023 ©2023 SIMPSON STRONG-TIE COMPANY INC.

Dimensions [mm]
wtorenes tomonde | oS | iopgn | HOROXTN | psoting | MxOMlein | e | saemic
[d] g [d,xh] p['t‘:“f [d] depth[n] | catedory
FM-753 CRACK 3DG M8x75 75350B0807500 8 75 8x70 10 9 48 C1
FM-753 CRACK 3DG M8x90 75350B0809000 8 90 8x70 25 9 48 C1
FM-753 CRACK 3DG M10x90 75350B1009000 10 90 10x80 10 12 60 C1/C2
FM-753 CRACK 3DG M10x105 7535081010500 10 105 10x80 25 12 60 C1/C2
FM-753 CRACK 3DG M10x115 75350B1011500 10 1156 10x80 35 12 60 C1/C2
FM-753 CRACK 3DG M10x135 7535081013500 10 135 10x80 55) 12 60 C1/C2
FM-753 CRACK 3DG M10x155 75350B1015500 10 155 10x80 75 12 60 C1/C2
FM-753 CRACK 3DG M12x110 75350B1211000 12 110 12x100 10 14 72 C1/C2
FM-753 CRACK 3DG M12x120 75350B1212000 12 120 12x100 20 14 72 C1/C2
FM-753 CRACK 3DG M12x145 7535081214500 12 145 12x100 45 14 72 C1/C2
FM-753 CRACK 3DG M12x200 7535081220000 12 200 12x100 100 14 72 C1/C2
FM-753 CRACK 3DG M16x150 75350B1615000 16 150 16x115 30 18 86 C1/C2
FM-753 CRACK 3DG M16x220 7535081622000 16 220 16x115 100 18 86 C1/C2
FM-753 CRACK 3DG - Design Values
Design Values
%) Tension — N, [kN] Shear -V, [kN]
2 Reference Cracked Non cracked Cracked Non cracked
8 concrete concrete concrete concrete
< £20/25 020/25
.5 FM-753 CRACK 3DG M8 4,0 6,0 7,6 8,6
E’ FM-753 CRACK 3DG M10 8,0 10,7 16,1 16,1
Nel FM-753 CRACK 3DG M12 10,7 13,3 22,5 22,5
% FM-753 CRACK 3DG M16 13,3 23,3 36,0 44,3
C
9
]  FM-753 CRACK 3DG - Installation Parameters
<":’ Wrench | Installation | , . Win. in. distance pin. distance Characteristic | Characteristic
2 Reference Size Torque thé(;l:]r;?ztseof c. from edgf;gr S > befween an;:;:’otl;s- > |edge distance |  spacing
2 SW[mm] | T, [Nm] ., ] [mm] [mm] [mm] [mm] C,.,, [mm] S, [mm]
i FM-753 CRACK 3DG M8 13 20 100 50 50 50 50 72 144
g FM-753 CRACK 3DG M10 17 40 120 60 60 60 60 90 180
E’ FM-753 CRACK 3DG M12 19 60 150 70 70 70 70 110 220
"% FM-753 CRACK 3DG M16 24 120 170 85 85 80 80 120 120
(18
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Simpson Strong-Tie® Connectors and Fasteners for Cross-Laminated Timber Structures m

Concrete Fastening

AT-HP + LMAS - Heavy Duty Chemical Anchor
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Option 1 1
AT-HP — Range Overview
Max 0 hole
Product Ho(lie 0 in the plate Ho_le de_pth
Reference 0 07 e
(mm] il (mm]
AT-HP + LMAS M8 10 9 64
AT-HP + LMAS M10 12 12 80
AT-HP + LMAS M12 14 14 96
AT-HP + LMAS M16 18 18 128
AT-HP + LMAS M20 22 22 160
AT-HP + LMAS M24 28 26 192
AT-HP — Design Values — Tension
Design Values — h, = 8d — LMAS
Tension — N, [kN] Shear -V, [kN]
Reference Cracked Non cracked Cracked Non cracked
concrete concrete concrete concrete
C20/25 C20/25
AT-HP + LMAS M8 3,8 11,8 72 72
AT-HP + LMAS M10 59 16,7 11,7 12
AT-HP + LMAS M12 72 24,1 14,5 16,8
AT-HP + LMAS M16 15 40,7 30 31,2
AT-HP + LMAS M20 23,4 60,3 46,9 48,8
AT-HP + LMAS M24 33,8 82 67,5 70,4 <
2
| g
AT-HP — Installation Parameters <
I
Wrench Installation Min. thickness of Min. edge Min. Characteristic Charactgrlstlc %
. . . . spacing =
Reference Size Torque concrete distance spacing edge distance Corn s forh ©
SW [mm] T, [Nm] h,,forh. .. [mm] c,;,, [(mm] S, [MM] for h,,, [mm] cr'N[mm] of,8d §
' ’ )
{2
AT-HP + LMAS M8 13 10 100 35 40 96 128 E
©
AT-HP + LMAS M10 17 12 110 40 40 120 160 g
AT-HP + LMAS M12 19 20 126 45 60 144 192 %
je)
AT-HP + LMAS M16 24 40 164 50 75 192 256 <
n
AT-HP + LMAS M20 30 70 204 60 95 240 320 B
£=
AT-HP + LMAS M24 36 90 248 65 115 288 384 g
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Solution Finder

General
Information

CLT Wall to Concrete

CLT Wall to CLT Wall
(L- and T-Connections)

CLT Wall to CLT Floor

CLT Floor to CLT Floor
(in plane connection)

CLT Wall to CLT Wall
(in plane connection)

CLT Floor to CLT Wall

CLT Floor to Glulam Beam

CLT Floor to Steel Profile

External Insulation to CLT Wall

Fasteners and Anchors
Additional Information

118-141

142-155

156-183

184-193

194-201

202-207

208-230
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Fast, accurate and online

In just four simple steps, our web based application: ‘Solid Wood' helps you calculate
and select fastening solutions suitable for the specific CLT structure at hand, according

to Eurocode 5 and our ETA.
Try it now, visit: Solidwood.strongtie.eu






