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Remarks

Translations of the European Technical Assessment in other languages shall fully correspond to the
original issued document and should be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may be made with the written consent of Osterreichisches
Institut fur Bautechnik. Any partial reproduction has to be identified as such.

Specific parts

=

Technical description of the product

This European Technical Assessment! (ETA) applies to the screws for use in timber constructions
“Simpson Strong-Tie® screws ESCR, ESCRC, ESCRS, ESCRFTC, ESCRFT/FTZ, ESCRHD/HRD,
ESCRT2R, ESCRH and SSTA” made from hardened carbon steel as well as “Simpson Strong-Tie®
screws ESCR-S, ESCRC-S, ESCRFTC-S, ESCRFT-S, ESCRFTZ-S, ESCRT2R-S and ESCRH-S”
made from stainless steel. Simpson Strong-Tie® screws are self-tapping screws divided into a drill
tip, optionally a compressor and/or cutting groove, thread, optionally a friction part, shank, and head
of the screw. The screws from special carbon steel are anti-friction coated and are electrogalvanized
and passivated (yellow or blue), provided with a zinc-nickel coating or hot-dip galvanised. The
washers are made from carbon steel. Possible outer thread diameters as well as overall lengths for
the Simpson Strong-Tie® screws are given in Table 1.

The screws and washers correspond to the specifications given from Annex 1 to Annex 8. The
material characteristics, dimensions and tolerances of the product not indicated in these Annexes,
are given in the technical file2 of the European Technical Assessment.

Table 1: Possible outer thread diameter and overall length of screws

Type of screws Oute'r thread diameter 'Overall length
min. max. min. max.
mm mm mm mm
ESCR/ESCR-S 6 10 20 500
ESCRC/ESCRC-S 4 10 20 500
ESCRS 4 6 20 300
ESCRFTC/ESCRFTC-S 6 12 20 1000
cSCRFTZESCRFTZS | O 12 20 1000
ESCRHD/HRD 8 12 20 500
ESCRT2R/ESCRT2R-S 8 8 120 600
ESCRH/ESCRH-S 6 12 20 120
SSTA 6 12 20 500

1 The ETA-13/0796 was firstly issued in 2013 as European technical approval with validity from 28.06.2013 and amended and
converted in 2017 to the European Technical Assessment ETA-13/0796 of 15.12.2017.
2 The technical file of the European Technical Assessment is deposited at Osterreichisches Institut fiir Bautechnik.

OIB-205-087/17-024



electronic copy electronic copy electronic copy electronic copy electronic copy

electronic copy

replaces European technical approval ETA-13/0796

Page 3 of European Technical Assessment ETA-13/0796 of 15.12.2017, o i B

with validity from 28.06.2013 to 04.11.2017

2

2.1

N
(V)

Member of EOTA

Specification of the intended use(s) in accordance with the applicable European Assessment

Document
Intended use

The screws are used for connections in load bearing timber structures between wood-based
members or between those members and steel members:

- Solid timber of softwood of strength class C14 or better and solid timber of hardwood of
strength class D18 or better according to EN 338° and EN 14081-1,

- Glued laminated timber and glued solid timber of softwood of strength class GL20 or better
according to EN 14080 or glued laminated timber of hardwood according to European
Technical Assessments or national provisions that apply on the installation site,

- Laminated veneer lumber LVL according to EN 14374,

- Cross laminated timber according to European Technical Assessments or national provisions
that apply on the installation site.

The screws may be used for connecting the following wood-based panels to the timber members
mentioned above:

- Laminated veneer lumber LVL according to EN 14374,

- Solid wood panels according to EN 13353 and EN 13986,

- Plywood according to EN 636 and EN 13986,

- Oriented strand boards, OSB, according to EN 300 and EN 13986,
- Particleboards according to EN 312 and EN 13986,

- Fibreboards according to EN 622-2, EN 622-3 and EN 13986,

- Cement-bonded particle boards according EN 634-1 and EN 13986 or European Technical
Assessments or national provisions that apply on the installation site.

Compression and tension reinforcement perpendicular to the grain with fully threaded screws as
well as shear reinforcement with fully threaded screws with a diameter d = 8 mm is allowed.

In addition, screws with 6 mm <d <12 mm may be used for fixing of thermal insulation on roof
constructions and walls of timber.

The product shall be subjected to static and quasi static actions only.

The product is intended to be used in service classes 1, 2 and 3 according to EN 1995-1-1. The
scope of the screws regarding resistance to corrosion shall be defined according to national
provisions that apply at the installation site considering environmental conditions.

Hot-dip galvanised screws with a minimum thickness of the zinc coating of 55 um as well as
screws made of stainless steel may be used in conditions defined by service class 3. The field of
application of the screws made of stainless steel shall be defined according to EN 1993-1-4 or
national provisions that apply at the installation site.

General assumptions

The screws for use in timber constructions are manufactured in accordance with the provisions of
the European Technical Assessment using the manufacturing process as identified in the
inspection of the manufacturing plant by Osterreichisches Institut fiir Bautechnik and laid down in
the technical file.

3 Reference documents are listed in Annex 12.

OIB-205-087/17-024
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= The manufacturer shall ensure that the requirements in accordance with the Clauses 1, 2 and 3 as
o well as with the Annexes of the European Technical Assessment are made known to those who
© are concerned with design and execution of the works.
1 }]
rm Design
The European Technical Assessment only applies to the manufacture and use of the screws for
use in timber constructions. Verification of stability of the works including application of loads on
= the products is not subject to the European Technical Assessment.
o
3 The following conditions shall be observed:
= — Design of Simpson Strong-Tie® screws is carried under the responsibility of an engineer
g experienced in such products.
=
° — Design of the works shall account for the protection of Simpson Strong-Tie® screws to maintain
=z service classes 1 and 2 according to EN 1995-1-1 or national provisions that apply on the
“ installation site.
— Simpson Strong-Tie® screws are installed correctly.
E Design of the screws for use in timber constructions may be according to EN 1995-1-1, taking into
o account of Annex 9 to Annex 11 of the European Technical Assessment. Hereby, the outer thread
“ diameter d is used as nominal diameter d or rather effective diameter der and et is the threaded part
= in the timber member including point.
c
o Standards and regulations in force at the place of use shall be considered.
© : : :
© Packaging, transport, storage, maintenance, replacement and repair
v Concerning product packaging, transport, storage, maintenance, replacement and repair it is the
responsibility of the manufacturer to undertake the appropriate measures and to advise his clients
on the transport, storage, maintenance, replacement and repair of the product as he considers
=
oy necessary.
& .
bys Installation
; It is assumed that the product will be installed according to the manufacturer’s instructions or (in
o absence of such instructions) according to the usual practice of the building professionals.
| =
© The screws are either screwed into the wood-based member without pre-drilling or in predrilled
E holes with a diameter not exceeding the inner thread diameter. The screw holes in steel members
shall be pre-drilled with an adequate diameter greater than the outer thread diameter.
Screws with an outer thread diameter 5 mm < d < 12 mm may be screwed into laminated veneer
. lumber LVL of beech or related products of hardwood with predrilling.
=) At least four screws shall be used in a connection with screws inserted in the timber member with
z an angle between screw axis and grain direction of less than 15°. The penetration length of the
= threaded part of the screw shall be at least 20 d.
g To ensure a proper installation for screws with lengths of more than 800 mm a guiding hole of 5 d
e is recommended.
© For mounting of steel plates and wood-based panels the screw head must be placed on top of
these members.
The structural members which are connected with Simpson Strong-Tie® screws shall
-
011 - bein accordance with Clause 2.1;
E - ensure minimum spacing and edge distances in accordance with EN 1995-1-1 and Annex 10.
=
b
o
L
1 }]

OIB-205-087/17-024
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2.3 Working life/Durability

The provisions made in the European Technical Assessment (ETA) are based on an assumed
intended working life of Simpson Strong-Tie® screws of 50 years, when installed in the works,
provided that the screws are subject to appropriate installation, use and maintenance (see Clause
2.2). These provisions are based upon the current state of the art and the available knowledge and
experience4.

OiB

Member of EOTA

The indications given as to the working life of the construction product cannot be interpreted as a
guarantee neither given by the product manufacturer or his representative nor by EOTA nor by the
Technical Assessment Body, but are regarded only as a means for choosing the appropriate
products in relation to the expected economically reasonable working life of the works.

3 Performance of the product and reference to the methods used for its assessment

3.1 Essential characteristics of the product

Table 2: Essential characteristics of the product and product performance

Ne Essential characteristic Product performance
Basic requirement for construction works 1: Mechanical resistance and stability
1 |Dimensions Annex 1 to Annex 8
2 | Characteristic yield moment Annex 9
3 |Bending angle Annex 9
4 | Characteristic withdrawal parameter Annex 9
5 |Characteristic head pull-trough parameter Annex 9
6 | Characteristic tensile strength Annex 9
7 | Characteristic yield strength Annex 9
8 | Characteristic torsional strength Annex 9
9 |Insertion moment Annex 9
10 |Spacing, end and edge distances of the screws and Annex 10, if relevant
minimum thickness of the wood based material
11 |Slip modulus for mainly axially loaded screws Annex 9
12 | Durability against corrosion 3.1.1
Basic requirement for construction works 2: Safety in case of fire
13 |Reaction to fire 3.1.2
Basic requirement for construction works 4: Safety and accessibility in use
14 |Same as BWR 1
D These characteristics also relate to basic requirement 4 for construction works.

4 The real working life of a product incorporated in a specific works depends on the environmental conditions to which that
works is subject, as well as on the particular conditions of the design, execution, use and maintenance of that works.
Therefore, it cannot be excluded that in certain cases the real working life of the product can also be shorter than the
assumed working life.

OIB-205-087/17-024
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3.1.1 Durability against corrosion

The product is intended to be used in service classes 1, 2 and 3 according to EN 1995-1-1.

The screws and washers made from carbon steel are electrogalvanized and yellow or blue
passivated, coated with a zinc-nickel coating or hot-dip galvanised. The minimum thickness of the
zinc coating of the screws is 5 ym and the minimum thickness of the zinc-nickel coating is 4 um.
The minimum thickness of the zinc coating of hot-dip galvanised screws is 55 um.

Steel no. 1.4567 or 1.4578 or equivalent according to EN 10088-1 is used for screws made from
stainless steel.

Durability of Simpson Strong-Tie® screws is in accordance with EN 1995-1-1 or national
provisions that apply on the installation site.

3.1.2 Reaction to fire

Simpson Strong-Tie® screws are made from steel classified as Euroclass Al in accordance with
Commission Decision 96/603/EC, as amended by Commission Decision 2000/605/EC.

Assessment methods

3.2.1 General

The assessment of the essential characteristics in Clause 3.1 of the screws for use in timber
constructions for the intended use, and in relation to the requirements for mechanical resistance
and stability, for safety in case of fire and for safety and accessibility in use in use in the sense of
the basic requirements for construction works Ne 1, 2 and 4 of Regulation (EU) Ne 305/2011 has
been made in accordance with the European Assessment Document EAD 130118-00-0603,
“Screws for use in timber constructions”.

3.2.2 ldentification

electronic copy

4.1

electronic copy

B
(V)

electronic copy

The European Technical Assessment for the screws for use in timber constructions is issued on
the basis of agreed data that identify the assessed product. Changes to materials, to
composition, to characteristics of the product, or to the production process could result in these
deposited data being incorrect. Osterreichisches Institut fiir Bautechnik should be notified before
the changes are implemented, as an amendment of the European Technical Assessment is
possibly necessary.

4 Assessment and verification of constancy of performance (thereinafter AVCP) system

applied, with reference to its legal base
System of assessment and verification of constancy of performance

According to Commission Decision 97/176/EC the system of assessment and verification of
constancy of performance to be applied to “Simpson Strong-Tie® screws” is System 3. System 3 is
detailed in Commission Delegated Regulation (EU) Ne 568/2014 of 18 February 2014, Annex, 1.4.,
and provides for the following items

(a) The manufacturer shall carry out factory production control.

(b) The notified laboratory shall assess the performance on the basis of testing (based on
sampling carried out by the manufacturer), calculation, tabulated values or descriptive
documentation of the construction product.

AVCP for construction products for which a European Technical Assessment has been
issued

Notified bodies undertaking tasks under System 3 shall consider the European Technical
Assessment issued for the construction product in question as the assessment of the performance
of that product. Notified bodies shall therefore not undertake the tasks referred to in point 4.1 (b).

OIB-205-087/17-024
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5 Technical details necessary for the implementation of the AVCP system, as provided for in
the applicable European Assessment Document

5.1 Tasks for the manufacturer

Factory production control

In the manufacturing plant the manufacturer shall establish and continuously maintain a factory
production control. All procedures and specifications adopted by the manufacturer shall be
documented in a systematic manner. The factory production control shall ensure the constancy of
performances of Simpson Strong-Tie® screws with regard to the essential characteristics.

The manufacturer shall only use raw materials supplied with the relevant inspection documents
as laid down in the control plan. The incoming raw materials shall be subject to controls by the
manufacturer before acceptance. Check of incoming materials shall include control of inspection
documents presented by the manufacturer of the raw materials.

The frequencies of controls conducted during manufacturing and on the finalised product are
defined by taking account of the manufacturing process of the product and are laid down in the
control plan.

The results of factory production control are recorded and evaluated. The records include at least
the following data:

— Designation of the product, basic materials and components

—  Type of control or test

— Date of manufacture of the product and date of testing of the product or basic materials or
components

— Results of controls and tests and, if appropriate, comparison with requirements
— Name and signature of person responsible for factory production control

The records shall be kept at least for ten years time after the construction product has been
placed on the market. On request they shall be presented to Osterreichisches Institut fur
Bautechnik.

Declaration of performance

The manufacturer is responsible for preparing the declaration of performance. When all the
criteria of the assessment and verification of constancy of performance are met, the manufacturer
shall issue a declaration of performance.

Issued in Vienna on 15.12.2017
by Osterreichisches Institut fiir Bautechnik

The original document is signed by:

Rainer Mikulits

Managing Director

OIB-205-087/17-024
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LQ°
k1
E
P lm = L
. /
o
p B IS
‘ |
= =2
S = h b #5%
1 | 5%
Dim @dk k k1 s @ds @d @di P @dR @dn Isp h tm
6.0x) || 14.0 0.80| 3.0 +1.0 [ 1.4 0.8 | 1.5 20.8 | 4.3 20.21| 6.0 £0.30] 3.95 20.20] 3.4 +0.34] 5.0 0.5 | 4.7 2053 7.3 +1.9| 10.2 +1.0 | 0.30 0.07

8.0

20.0 +1.50{ 3.5 #1.0 [ 1.9 +1.0 | 2.0 0.9 | 5.9 +0.29

8.0 £0.40| 5.30 #0.26| 5.6 #0.56| 6.8 #0.6 | 7.1 #0.73| 8.2 #2.1 | 10.2 #1.0 | 0.60 #0.12

10.0

25.0 £2.00{ 4.5 +1.2 | 2.6 +1.5 | 2.0 20.9 | 7.1 +0.35

10.0 +0.50] 6.20 +0.31] 6.6 +0.66| 8.3 0.8 | 8.4 +0.87| 10.1 +2.3 | 10.2 1.0 | 0.60 #0.12

X) Dim 6 optional with pitch P = 4.6 046

Detail: optional with cutting groove

Im=Isp+1.0P

Detail: friction part

o B B-B
-
® . max.P
L b
.

alternative without friction part

Simpson Strong-Tie® screws

EE

®

Annex 1

of European Technical Assessment
ETA-13/0796 of 15.12.2017

ESCR/ESCR-S
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gdi

Regular point

Alternative point types

lsp

Dim

a

al

6.0

8.5 +2.0

12.5 £2.0

8.0

11.0 2.0

16.5 2.0

10.0

13.0 2.0

19.5 2.0

Half cut Scraping
a al
lsp
a lsp
L L

length L and threaded part of the screw b

Dim. 6.0 Dim. 8.0 Dim. 10.0

L b L b L b
60 36 80 54 80 60
70 36 100 54 100 60
80 48 120 54 120 60
90 48 140 84 140 60
100 48 160 84 |160-500] 100

110-300] 64 |180-500] 100

threaded part of the screw b = bmin
bmax (fully threaded screw) = L — k1

Simpson Strong-Tie® screws

EE

®

Annex 1

of European Technical Assessment
ETA-13/0796 of 15.12.2017

ESCR/ESCR-S
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UKR ... cutter ribs 40°
k1, -
N | P m = |
o i’ )
RS - =
ls = v
L P 2
. h b 5%
0-24 UKR -
(z.B. 6) L #% N
Dim Pdk ki @ds P @d @di Isp @dn @drR h tm a al

4.0 8.0 20.70] 3.0 :0.30 2.8 0.14] 2.2 20.22| 4.0 #0.20] 2.55 #0.13] 4.6 +1.5 | 3.1 032/ 3.2 203 | 6.2 £1.0 | 0.20 20.05| 5.4 20| 8.5 .0
45 9.0 £0.70] 3.5 $0.35( 3.2 0.16| 2.4 20.24| 4.5 £0.22] 2.75 20.14] 5.0 +1.6 | 3.5 £0.35] 3.6 0.3 | 8.2 £2.0 | 0.30 20.05| 6.0 20| 9.0 £.0
5.0x) |1 10.0 0.80] 4.5 20.45] 3.5 :0.17| 2.7 0.27] 5.0 #0.25[ 3.25 :0.17| 6.0 £1.7 | 3.9 20,39] 4.1 *0.4 | 8.2 1.0 | 0.35 #0.07| 7.0 +2.0 | 10.5 2.0
6.0xx)|] 12.0 20.90| 5.5 10.55| 4.3 10.21] 3.4 10.34| 6.0 10.30| 3.95 10.20| 7.3 41.9 | 4.7 £0.53] 5.0 0.5 | 10.2 £1.0 | 0.30 20.07| 8.5 £2.0 | 12.5 £2.0
8.0 |]15.0 £1.20] 7.0 0.70] 5.9 #0.29] 5.6 0.56| 8.0 0.40| 5.30 0.26]| 8.2 2.1 | 7.1 £0.73| 6.8 0.6 | 10.2 1.0 | 0.60 20.12| 11.0 £2.0 | 16.5 2.0
10.0 |] 18.5 #1.50] 9.0 +0.90| 7.1 +0.35| 6.6 +0.66| 10.0 +0.50 6.20 0.31| 10.1 2.3 | 8.4 +0.87| 8.3 0.8 | 10.2 +1.0 | 0.60 #0.12| 13.0 2.0 | 19.5 2.0

x) Dim 5 optional with pitch P = 3.4 *034 Im=Isp+1.0P
X) Dim 6 optional with pitch P = 4.6 046

Detail: optional with cutting groove

agdn

Detail: friction part alternative without friction part
B
= —_— B-B
s max.P
b b
B#

Simpson Strong-Tie® screws

m Annex 2

-Stt of European Technical Assessment
ETA-13/0796 of 15.12.2017

ESCRC/ESCRC-S
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Alternative point types

Regular point

Half cut

Scraping

®

al
lsp m
lsp
S L a lsp
=
L L
length L and threaded part of the screw b
Dim. 4.0 | Dim. 4.5 | Dim. 5.0 Dim. 6.0 Dim. 8.0 Dim. 10.0 | threaded part of the screw b = bmin
T 1o 1 b 1 b 1 b 1 5| Pmax (fully threaded screw) = L — k1
302440 | 24| 40 |30] 60 |36]| 8 |54| 80 |60
35| 24| 45| 24| 50 |30] 70 |36]| 100 | 54| 100 | 60
40| 3050|209 60 | 30| 8 |48| 120 |54 120 | 60
sol30|60|20| 70 |37] 90 |48]| 140 | 84| 140 | 60
60| 35| 70|39 8 |37| 100 | 48| 160 | 84 |160-500| 100
70 | 35 | 80 | 39 | 90-120 | 55 [110-300| 64 |180-500| 100
80 | 35
Simpson Strong-Tie® screws
m Annex 2

ESCRC/ESCRC-S

of European Technical Assessment
ETA-13/0796 of 15.12.2017
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UKR ... cutter ribs

40°
k1
\ P
| Jr
ol S — o
o S
v
| 1
0 Isp o
= — - =
= b 5%
0-24 UKR N
(z.B. 6) L 5%
Dim @dk k1 @ds P @d @di Isp @dn
4.0 1] 8.0 £0.70| 3.0 #0.30| 2.8 +0.14] 1.8 #0.18] 4.0 #0.20| 2.45 #0.13| 5.6 #1.5 3.1 $0.32
4.51]9.0 +0.70| 3.5 #0.35] 3.2 +0.16| 2.0 +0.20] 4.5 +0.22| 2.70 +0.14] 5.0 1.6 3.5 $0.35

Detail: optional with cutting groove

length L and threaded part of the screw b
Dim. 4.0 Dim. 4.5
L b L b
25 20 25 19
30 17 30 19

threaded part of the screw b = bmin
bmax (fully threaded screw) = L — k1

Simpson Strong-Tie® screws

Annex 3

of European Technical Assessment
ETA-13/0796 of 15.12.2017
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UKR ... cutter ribs

40°
k1
| —————
p
‘ JF
o X -
Py -
x| s - S
-F l I
Sp —
]
o =
e h b 5%
0-24 UKR i a
(2.8. 6) L&
I
Dim @dk k1 @ds P ad @di Isp @dn @dR h
4.0 8.0 +0.70] 3.0 #0.30] 2.8 #0.14| 3.4 +0.34| 4.0 0.20] 2.40 +0.12| 4.6 +1.5 | 3.1 +0.32]| 3.2 +0.3 | 6.2 1.0
4.5 9.0 :0.70] 3.5 #0.35] 3.2 #0.16| 3.8 +0.38| 4.5 0.22| 2.70 20.14] 5.0 +1.6 | 3.5 +0.35| 3.6 0.3 | 8.2 1.0
5.0 1] 10.0 +0.80| 4.5 +0.45] 3.5 +0.17| 4.2 +0.42| 5.0 +0.25] 3.10 #0.16| 6.0 +1.7 | 3.9 +0.39]| 4.1 0.4 8.2 1.0
6.0 || 12.0 +0.90] 5.5 20.55| 4.3 #0.21] 5.0 +0.50| 6.0 20.30] 3.80 #0.19] 7.3 #1.9 | 4.7 #0.53] 5.0 #0.5 | 10.2 #1.0

adR

Detail: friction part

A-A

B-B

max.P
b i b

Detail: cutting groove (alternative without cutting groove)

alternative without friction part

e a—

Simpson Strong-Tie® screws

Annex 3

of European Technical Assessment
ETA-13/0796 of 15.12.2017
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length L and threaded part of the screw b
Dim. 4.0 Dim. 4.5 Dim. 5.0 Dim. 6.0 threaded part of the screw b = bmin
L b L b L b L b bmax (fully threaded screw) = L — k1
35 20 40 24 40 22 50 29
40 25 45 24 50 27 60 34
45 25 50 29 60 32 70 39
50 30 60 34 70 37 80 48
60 35 70 39 80 47 90 48
70 35 80 44 90 47 100 54
100 55 |110-300| 64
110-120] 65
Simpson Strong-Tie® screws
m Annex 3
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UKR ... cutter ribs

Countersunk head ,FTC*
k1
I~ - 0-24 UKR
(z.B. 6) P
/ e f—

90°
adk

pds

40°

ad

n
=]
gdi

b s5%

]_ 5%

k

Cylinder head ,FT/FTZ" Kombi hexagonal head with thick shaft ,SSTA*"

k1

AL SW=pdk

gdk

Alternative point types

& al

odh

Half cut Scraping

A
ﬂ>

i1l

Simpson Strong-Tie® screws

EE

®

Annex 4

of European Technical Assessment
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Dim countersunk head cylinder head kombi hexagonal head
@dk k1 @dk k1 SW=@dk k k1 @d4

6,0 || 12,0 z0.90| 5,5 z0.55]] 8,15 20.40| 4,7 0.8 9,0 0,45 | 3,0 £1.3 4,7 £1.0 6,0 0.60
8,0 || 15,0 #1.20| 7,0 +0.70]] 10,2 0.51] 7,5 £1.0 12,0 0,60 | 4,5 #1.3 6,3 +1.0 8,0 +0.80
10,0]] 18,5 #x1.50| 9,0 +0.90]] 13,4 +0.67| 8,0 1.0 15,0 -0,75| 5,0 #1.3 8,0 #1.5 | 10,0 #1.00
12,0]] 21,0 #1.50] 9,0 0.90}] 14,2 #0.71] 10,0 z1.5 || 17,0 -0,85| 5,5 1.3 | 10,0 2.0 | 12,0 #1.20
Dim @ds @d @di P Isp @dn @dv a al
6.0 || 4.3 +0.21] 6.0 +0.30] 3.80 +0.19] 2.6 +0.26| 7.3 #1.9 | 4.7 +0.53] 4.4 +0.43| 8.5 +2.0 | 12.5 #2.0
8.0 || 5.9 +0.29] 8.0 #0.40] 5.20 0.26| 3.8 +0.38] 8.2 +2.1 | 7.1 #0.73] 6.0 #0.59] 11.0 #2.0 | 16.5 2.0
10.0|] 7.1 #0.35] 10.0 #0.50] 6.10 #0.31| 4.5 #0.45] 10.1 #2.3 | 8.4 +0.87| 7.1 +0.72] 13.0 +2.0 | 19.5 #2.0
12.0|] 8.2 +0.41] 12.0 #0.60] 6.80 #0.34| 6.2 #0.62| 11.2 #2.6 | 8.9 +0.89| 7.9 +0.80| 15.0 +2.0 | 22.5 #2.0

length L and threaded part of the screw b threaded part of the screw b:
Dim. 6.0 Dim. 8.0 Dim. 10.0 Dim. 12.0 Bmax = L — k1
L b L b L b L b
30-400 | L-8 | 50-400 |L-10] 50-400 |L-12] 60-400 |L-20
401-1000| L-23] 401-1000| L-24| 401-1000] L-25
Detail: optional with cutting groove
L)
Lo
Dim| @dv
6.0 | 4.4 x0.43
8.0| 6.0 #0.59
10.0] 7.1 20.72
12.0] 7.9 #0.80
Number of flanks: 4 — 8 IV = 2P to 4P (1P for L < 100)
Simpson Strong-Tie® screws
m Annex 4
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k1 L(Q°

k1 SwW=0dk
- - P lsp i ~=
- : | | _
—— - — — / ."
_— ‘-d' s

o é‘ = =

h b5
' Lsx N
Dim|| sw=gdk | & k1 Bd4 @ds ?d @di P Isp @dn @dR h

8.0|]12.0-060| 4.5 1.3 6.3 £1.0 8.0 0.80| 5.9 +0.29]| 8.0 #0.40] 5.20 +0.26] 3.8 #0.38] 8.2 #2.1 7.1 +0.73] 6.8 0.6 | 10.2 1.0
10.0] 15.0 -0.75] 5.0 #1.3 8.0 #1.5 | 10.0 +1.00| 7.1 #+0.35]10.0 #0.50] 6.10 +0.31| 4.5 #0.45]10.1 #2.3 8.4 +0.87] 8.3 0.8 ] 10.2 #1.0
12.01] 17.0 -0.85] 5.5 +1.3 | 10.0 +2.0 | 12.0 #1.20] 8.2 #0.41] 12.0 +0.60] 6.80 +0.34| 6.2 #0.62] 11.2 £2.6 8.9 +0.89] 9.7 1.0 | 14.2 #1.0

Detail: optional with cutting groove

Detail: friction part alternative without friction part
| B, B-B
=
. . max.P
b b
S

Simpson Strong-Tie® screws

m Annex 5
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Detail: optional with compressor

®

ESCRHD/HRD

of European Technical Assessment

Dim| @dv
6.0 4.4 0.43
8.0] 6.0 #0.59
10.0|] 7.1 x0.72
12.0] 7.9 20.80
Number of flanks: 4 — 8 IV = 2P to 4P (1P for L < 100)
Alternative point types
Half cut Scraping
& al
lsp
' Dim a al
| | 6.0 8.5 £2.0 | 12.5 £2.0
8.0 [] 11.0 2.0 | 16.5 #2.0
10.0|] 13.0 #2.0 | 19.5 +2.0
a lsp
L o
length L and threaded part of the screw b
Dim. 8.0 Dim. 10.0 Dim. 12.0
L b L b L b
40 28 60 45 60 48
50 35 70 49 70-80 58
60 45 80-90 54 1 90-100 | 70
70 49 100 65 110 84
80 54 | 110-130 | 84 | 120-130 | 84
90-100 | 65 | 140-180 | 108 | 140-160 | 100
110-140 | 84 | 190-500 | 125 170-220 | 125
150-500 | 100 230-500 | 144
Simpson Strong-Tie® screws
EI=1 Annex 5
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Cylinder head
40° 40°
k1 P . CAm
g - - o E
= @l = = e
v ™ 1
ol L - - - - . ~y, |
Ry n
ls S
L+5%
Countersunk head with cutter ribs (UKR)
UKR ... cutter ribs
k1
o e - Dim countersunk head cylinder head
x| 8 [ @dk k1 Bdk k1
8,0 || 15,0 z1.20] 7,0 t0.70]] 10,2 2051 7,5 +1.0
L
0-24 UKR
(z.B. 6)
Dim @ds @d @di P Isp @dn @dR h tm a al
8.0 1] 5.9 +0.29] 8.0 +0.40] 5.30 +0.26] 5.6 #0.56| 8.2 +2.1 | 7.1 +0.73] 6.8 0.6 | 10.2 +1.0 | 0.60 #0.12] 11.0 2.0 | 16.5 £2.0
Simpson Strong-Tie® screws
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adR

Detail: friction part

B B-B
. max.P
b
B

Detail: cutting groove (alternative without cutting groove)

alternative without friction part

=

length L and threaded part of the screw b
Dim. 8.0 threaded part of the screw b / b2 = bmin
L b b2
120-180 40 40
180-200 54 40
220-240 80 80
260-600 100 80

Simpson Strong-Tie® screws

EE

®

ESCRT2R/ESCRT2R-S
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UKR ... cutter ribs
k P
40°
lsp
- ]
S — . < Ol
(S ] R,
- e
R S
=
b15%
0-24 UKR - -
(z.B. 6) L 455
Dim @dk k s @da @ds @d @di P @dn Isp
6,0 13,0 +0.65| 2,0 0.2 | 1,25 1.0 | 8,0 0.4 4,3 :0.21| 6,00.30| 3,95 #0.20| 3,4 0.34] 5,3 +0.53] 7,3 #1.9
8,0 || 19,0 +1.50| 2,4 +0.3 | 2,00 +1.0 | 10,0 0.5 5,9 t0.29| 8,0 $0.40] 5,30 20.26| 5,6 t0.56| 7,3 10.73]| 8,2 2.1
10,0]] 24,0 £25 3,0 0.3 | 3,00 #1.0 | 13,0 z0.65| 7,1 #0.35| 10,0 #0.50| 6,20 $0.31| 6,6 :0.66| 8,7 £0.87| 10,1 *2.3
12,0 ég) 25 | 3,0:03 [3,00+1.0 |13,0 t0.65] 8,2 20.41| 12,0 20.60| 6,80 0.3a| 6,2 x0.62]| 9,1 :0.87] 11,2 x2.6

Detail: optional with cutting groove

length L and threaded part of the screw b
Dim. 6.0 Dim. 8.0 Dim. 10.0 Dim. 12.0
L b L b L b L b
20 10 | 30-40 | 20 | 50-90 | 30 | 50-90 | 30
30-40 | 20 | 50-70 | 35
50-70 | 37

threaded part of the screw b = bmin

EE

®

Simpson Strong-Tie® screws

ESCRH/ESCRH-S
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UKR ... cutter ribs
k
T
X — 1
= I O
= 2
- |
0 |
=
S
0-24 UKR
) (z.B. 6) L 5% -
Dim @dk k s @da @ds @d @di P @dn Isp

6,0 13,0 x0.65| 2,0 0.2 | 1,25 #1.0 | 8,0 0.4 4,3 021 6,0 20.30| 3,95 0.20] 3,4 0.34] 5,3 #0.53] 7,3 #1.9
8,0 |] 19,0 #1.50] 2,4 0.3 | 2,00 +1.0 | 10,0 0.5 5,9 +0.29| 8,0 #0.40] 5,30 #0.26| 5,6 0.56] 7,3 #0.73| 8,2 +2.1
10,0]] 24,0 =2.5 3,0 +0.3 | 3,00 #1.0 | 13,0 #0.65| 7,1 #0.35] 10,0 #0.50] 6,20 #0.31| 6,6 $0.66| 8,7 0.87| 10,1 +2.3
24

12,0 06) 2.5 | 3,003 |3,00:1.0 |13,0 z0.65] 8,2 :0.41]|12,020.60| 6,80 20.34| 6,2 2062| 9,1 20.87] 11,2 +2.6

Detail: optional with cutting groove

gdn

Detail: friction part alternative without friction part
o B B-B
=
S max.P

Simpson Strong-Tie® screws

m Annex 7
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Detail: compressor

Dim| @dv

6.0 | 4.4 +0.43
8.0] 6.0 #0.59
10.0] 7.1 #0.72
12.0] 7.9 0.80

Number of flanks: 4 — 8 IV = 2P to 4P (1P for L < 100)

length L and threaded part of the screw b
Dim. 6.0 Dim. 8.0 Dim. 10.0 Dim. 12.0
L b L b L b L b
80-100 | 48 | 80-120 | 54 |100-120] 60 100 60
120 70 120 80

threaded part of the screw b = bmin

Simpson Strong-Tie® screws

E= Anmex 7
StrongTie

®
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Drive types and head labeling

Member of EOTA
Washer (for screws with 90° head, only)
90°
ed6
Dim ||@dw=@dk| @d6 @d5 hw
6.0 |] 22.0 2.0 | 14.5 £1.5 8.5 #1.0 4.5 +1.0
8.0 1] 28.0 x2.0 | 19.0 #1.9 | 10.0 #2.0 6.0 £1.0
90° = 10.0|] 35.0 #3.0 | 22.5 #2.2 | 12.0 #£2.0 7.0 £1.0
- 12.0|| 42.0 3.0 | 25.0 £2.5 | 14.0 2.0 | 7.5 1.0
gd5
gdw=gdk
KS-Drive T-Drive Dim[ ks T
40| Ks2 T10/T15/7T20
45| Ks2 T15/7T20/T25
I“l 50| Ks2 T20/7T25/ T30
] ; x - - 60| ks3 | T20/725/730
= a F = 70| Ks3 725/ T30
80| Ks4 T30/ T40
10.0] Ks4 T40 / T50
12.0] KS4 T40/T50/ T55
head labelling optional
z.B.: supplier code, screw type
and length
l
i -
=
=2
T <&
&Sic
I
Simpson Strong-Tie® screws
E=m Annex 8
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Table A9.1: Characteristic head pull-through capacities of Simpson Strong-Tie® screws
ESCRC/ESCRC-S, ESCRS and ESCRFTC/ESCRFTC-S in solid softwood or glued laminated
timber for 90° heads; head diameter 8 to 21 mm

ESCRC/ESCRC-S, ESCRS, and
ESCRFTC/ESCRFTC-S

Product characteristic 8 9 10 12 14 15 18.5 21

Head diameter (90° heads) ¥

Characteristic head pull-
through parameter fheadk | N/mm2 | 17.1 | 17.6 | 14.6 146 | 13.1 | 124 | 12.2 | 10.3
(px = 350 kg/m3)

D Linear interpolation is possible for head diameters in between the stated values

Table A9.2: Characteristic head pull-through capacities of Simpson Strong-Tie® screws
ESCR/ESCR-S, ESCRHD/HRD, ESCRH/ESCRH-S, SSTA and washers in solid softwood or
glued laminated timber for 180° heads; washer diameter 14 to 42 mm

ESCR/ESCR-S, ESCRHD/HRD,

. . )
ESCRH/ESCRH-S, SSTA and washers Al eliEmeier (e heze )

Product characteristic 14 20 22 25 27 33 42
fhead,k 16.7 | 176 | 204 | 15.2 145 | 10.0 6.5

Characteristic head pull-

through parameter fhead N/mm?2

(px = 350 kg/m?3) ESCRH 16.7 | 235 | 204 | 152 145 | 10.0 6.5

ESCRH-S

D Linear interpolation is possible for head diameters in between the stated values

Simpson Strong-Tie® screws

m Annex 9
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Table A9.3: Characteristic load bearing capacities of Simpson Strong-Tie® screws SSTA and
ESCRHD/HRD according to Annex 4 and Annex 5; screw diameter 4 to 6 mm

SSTA (Annex 4) and ESCRHD/HRD (Annex 5) Screw diameter
Product characteristic 4 4.5 5 6
Max. length Imax mm 70 80 120 300
Characteristic tensile strength fensk | KN 5.0 5.8 8.5 12.4
Characteristic yield moment My k Nm 3.2 4.9 6.5 10.1

Characteristic withdrawal
parameter

angle screw-axis to grain; 90°
(px = 350 kg/m?3)

faxkooe | N/mm2 14.8 13.8 12.8 12.1

Characteristic yield strength fyk N/mm? 900
Characteristic torsional strength fror k Nm 3.0 4.2 6.2 9.5
Insertion moment (pk = 450 kg/m3)| Riorm | Nm 1.4 1.9 3.8 6.5

Table A9.4: Characteristic load bearing capacities of Simpson Strong-Tie® screws SSTA,
ESCRHD/HRD and ESCRH @ 12 mm according to Annex 4, Annex 5 and Annex 7; screw
diameter 7to 12 mm

SSTA (Annex 4), ESCRHD/HRD (Annex 5) and

ESCRH @ 12 mm (Annex 7) Screw diameter

Product characteristic 7 8 10 12

Max. length Imax mm 300 400 500 500
Characteristic tensile strength frensk | KN 17.1 22.0 32.0 42.0
Characteristic yield moment My k Nm 12.6 22.6 33.0 58.6

Characteristic withdrawal
parameter

) ) faxk90e | N/mm?2 11.5 10.9 9.8 8.9
angle screw-axis to grain: 90°
(px = 350 kg/m3)
Characteristic yield strength fyk N/mm?2 900
Characteristic torsional strength fror k Nm 16.1 24.8 44.8 59.6
Insertion moment (px = 450 kg/m3) | Riorm | Nm 8.1 16.5 28.0 27.0

Simpson Strong-Tie® screws

m Annex 9
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Table A9.5: Characteristic load bearing capacities of Simpson Strong-Tie® screws
ESCR/ESCR-S, ESCRC/ESCRC-S, ESCRT2R/ESCRT2R-S and ESCRH/ESCRH-S according to
Annex 1, Annex 2, Annex 6 and Annex 7

ESCR/ESCR-S (Annex 1), ESCRC/ESCRC-S

(Annex 2), ESCRT2R/ESCRT2R-S (Annex 6) and Screw diameter
ESCRH/ESCRH-S (Annex 7)

Product characteristic 4 4.5 5 6 8 10

carbon steel 70 80 120 300 500 500
Max. length Imax mm

stainless steel - - - - 240 -
Characteristic carbon steel 5.0 5.8 8.8 12.8 22.7 33.2
tensile strength frensc | kN

stainless steel - - - - 16.0 -
Characteristic carbon steel 3.2 4.9 6.5 10.1 22.6 33.0
yield moment _ Myi | Nm

stainless steel - - - - 16.6 -
Characteristic withdrawal
parameter

. ) faxk,00° | N/mm2 14.8 13.8 13.6 13.0 10.7 9.5

angle screw-axis to grain; 90°
(px = 350 kg/m?3)

900 (carbon steel)

Characteristic yield strength fyx N/mm?2 )
735 (stainless steel)

carbon steel 3.0 4.2 6.3 10.1 25.6 47.5
ftor,k Nm
stainless steel - - - - 18.8 -

Characteristic
torsional strength

carbon steel

pk = 450kg/m3
Insertion moment Rtorm | Nm
stainless steel

pk = 480kg/m3

1.2 1.6 2.1 25 8.3 14.2

Simpson Strong-Tie® screws

m Annex 9
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Table A9.6: Characteristic load bearing capacities of Simpson Strong-Tie® screws ESCRS
according to Annex 3

StrongTie

®

Characteristic data of the screws

ESCRS (Annex 3) Screw diameter
Product characteristic 4 4.5 5 6
Max. length Imax mm 70 80 120 300
Characteristic tensile strength fensk | KN 5.0 7.0 8.8 13.1
Characteristic yield moment My .k Nm 3.1 4.2 5.9 10.7
Characteristic withdrawal
parameter fackoo | N/mm2 | 143 | 133 | 136 | 13.0
angle screw-axis to grain: 90°
(px = 350 kg/m3)
Characteristic yield strength fyx N/mm?2 00
Characteristic torsional strength frork Nm 3.5 4.9 6.6 10.9
Insertion moment (px = 450 kg/m3) | Riorm | Nm 1.2 1.9 3.2 5.4
Simpson Strong-Tie® screws
m Annex 9

of European Technical Assessment
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Table A9.7: Characteristic load bearing capacities of Simpson Strong-Tie® screws ESCRFTC
and ESCRFT/FTZ without compressor and cutting groove according to Annex 4

ESCRFTC and ESCRFT/FTZ without compressor

and cutting groove (Annex 4) ST EEELE

Product characteristic 6 8 10

Max. length [max mm 220 400 400
Characteristic tensile strength frens.k kN 12,5 235 33.0
Characteristic yield moment My.k Nm 10.0 24.0 35.8

Characteristic withdrawal
parameter

angle screw-axis to grain: 90°
(px = 350 kg/m3)

fax k.90° N/mm? 135 10.9 115

Characteristic yield strength fy.k N/mm? 950
Characteristic torsional strength frork Nm 10.4 26.5 47.0
Insertion moment (pk = 450 kg/m3) | Rior.m Nm 6.9 15.6 23.0
Insertion moment (px = 450 kg/m3)

for half cut Rtorm. HT | Nm - 13.0 17.6
Slip modulus Kser N/mm see A.9.4

Simpson Strong-Tie® screws

E= Annex
StrongTie

®
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Table A9.8: Characteristic load bearing capacities of Simpson Strong-Tie® screws
ESCRFTC/ESCRFTC-S, ESCRFT/ESCRFT-S, ESCRFTZ/ESCRFTZ-S and ESCRH @ 12 mm
with compressor and cutting groove according to Annex 4 and Annex 7

®

Characteristic data of the screws

of European Technical Assessment

ESCRFTC/ESCRFTC-S, ESCRFT/ESCRFT-S,
ESCRFTZ/ESCRFTZ-S (Annex 4) and ESCRH Screw diameter
@ 12 mm (Annex 7) with compressor and cutting
groove
Product characteristic 8 10 12
carbon steel 1000 1000 1000
Max. length Imax mm
stainless steel 300 - -
Characteristic carbon steel 24.1 40.0 46.7
tensile strength _ fensic | kN
stainless steel 13.8 - -
Characteristic vield carbon steel 20.3 36.7 48.5
moment g My Nm
stainless steel 14.2 - -
Characteristic withdrawal parameter
angle screw-axis to grain: 90° faxk.90° N/mm?2 13.1 12.5 11.2
(px = 350 kg/m?3)
o 950 (carbon steel)
Characteristic yield strength fy.k N/mm?2 )
657 (stainless steel)
Characteristic carbon steel 25.8 55.0 77.1
torsional strength _ frorx Nm
stainless steel 17.5 - -
carbon steel
_ Ka/m? 8.7 15.6 27.9
Insertion moment for| P = 450kg/m
half cut ] Rtormut | Nm
stainless steel 29
pk = 480kg/m3 '
Slip modulus Kser N/mm see A.94
Simpson Strong-Tie® screws
EI=1 Amnex 9
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A.9.1 General

The characteristic load bearing capacities in Tables A9.1 to A9.8 are given for timber of strength
class C24 according to EN 338 (px =350 kg/m3). For timber with a deviating density the
characteristic withdrawal parameter as well as the characteristic head pull-through parameter
shall be corrected by the factor

P 0.8
Kgens = | =2
dens (350}

Where
px  Characteristic density of timber in kg/m?

The minimum penetration length of screws in the load-bearing wood-based members shall
be 4 d.

A bending angle of 45° must be reached for all screws.

A.9.2 Characteristic withdrawal parameter

For angles 0° < a < 45° between screw-axis and direction of wood-fibre, fax k.« IS Obtained by

fax,k,a = kax ' fax,k,90°

with

0.7 -«
45°

For angles 45° < a <90° between screw-axis and direction of wood-fibre, faxxa remains
constant.

Koy =0,3+

A.9.3 Characteristic head pull-through capacity for wood based panels

The characteristic value of the head pull-through parameter for a characteristic density of
380 kg/m3 of the timber and for the following wood based panels

- Plywood according to EN 636 and EN 13986,

- Oriented strand boards, OSB, according to EN 300 and EN 13986,

- Solid wood panels according to EN 13353 and EN 13986,

- Particleboard according to EN 312 and EN 13986,

- Fibreboards according to EN 622-2, EN 622-3 and EN 13986,

- Cement-bonded particle boards according to EN 634-1 and EN 13986
with thicknesses of more than 20 mm is

fhead,k = 10 N/mm?2

Simpson Strong-Tie® screws
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For wood based panels with a thickness between 12 mm and 20 mm the characteristic value
of the head pull-through parameter is

fhead,k = 8 N/mm?2

For plywood with a minimum of 7 layers and a minimum thickness of 18 mm, the
characteristic value of the head pull-through parameter for a characteristic density of
490 kg/m3 is (dx = 18.8 mm)

fhead,k = 16 N/mm?2

For wood based panels with a thickness of less than 12 mm the characteristic head pull-
through capacity shall be based on a characteristic value of the head pull-through parameter
of 8 N/mmz?, and limited to 400 N complying with the minimum thicknesses of the wood
based panels of 1.2 d, with d as outer thread diameter. In addition the minimum thicknesses
of Table A9.10 apply.

Table A9.10 Minimum thicknesses of wood based panels

Wood based panel Minimum thickness in mm
Plywood 6
Oriented strand board, OSB 8
Solid wood panels 12
Particleboard 8
Fibreboards 6
Cement-bonded particle boards 8

A.9.4 Slip modulus for mainly axially loaded screws

The axial slip modulus Kser for the serviceability limit state used for connection of individual
members in bending beams under flexible jointing shall be taken for screws independent of
angle a to the grain as

Ker =25-d -1 ... in N/mm for softwood

Ker =30-d -l ... in N/mm for hardwood

with

d = outer thread diameter of the screw in mm

Il = penetration length of the threaded part of the screw in the timber member in mm

Simpson Strong-Tie® screws

EI=1 Amnex 9
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A.9.5 Compressive loading for fully threaded screws (unsupported buckling, e.g. soft
insulating materials)

The design load carrying capacity for Simpson Strong-Tie® screws with a full thread for an
angle 30° < a < 90° between screw-axis and direction of wood-fibre for compressive loading
is given as

Feara = min{Fax,a,d ; Fuia } inN

with
Fax,a,d = fax,d,a -d- Ief
foda = design value of the axial withdrawal capacity of the threaded part of the screw

calculated from the characteristic values given in Table A9.3 to A9.8 in N/mm?2
d = outer thread diameter of the screw in mm
I = penetration length of the threaded part of the screw in the timber member in

mm

XNy
Fooa =Fax/ru = B
Im
_ 1 _

y=1for 1 <02 or y =—————— for 1 >0.2

¢+ '¢2 _212
$=05-[1+0.49-(7 -0.2)+ 1?]

N pl,k
Nki,k

A=

d-2
Np|,k :”.Tlfy,k in N

d; = inner thread diameter for fully threaded screw, shank diameter ds for screws
with 2 threads

fyyk = characteristic yield strength of the screw according to Table A9.3 to A9.8

N = characteristic ideal elastic buckling load

Nk =+/Ch-Es- Iy inN

C, = elastic foundation of the screw

Simpson Strong-Tie® screws
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90° + o

Ch = (019+0012 d) 'pk (W

] in N/mm?2

Py = characteristic density of the wood-based member in kg/m3

a = angle between screw axis and grain direction, 30° < o < 90°
4

E, I, =210002—47Tdi = bending stiffness in N/mm?2

A.9.6 Compression reinforcement (screws in timber)

The compression force shall evenly be distributed to the screws used as compression
reinforcement. The screws are driven into the timber member perpendicular to the contact
surface under an angle between the screw axis and the grain direction of 45° to 90°. The
screw heads must be flush with the timber surface.

Reinforcing screws for wood-based panels are not covered by this European Technical
Assessment.

For the design of reinforced contact areas the following conditions shall be met
independently of the angle between the screw axis and the grain direction.

The design resistance of a reinforced contact area is:

Ry = min{kc,go -B- Ief 1’ fc,9o,d +n- min{Fax,a,d : Fki,d }}
' B- Ief,z ) fc,90,d
where:
Ke 90 = parameter according to EN 1995-1-1, 6.1.5
B = bearing width in mm
les 1 = effective contact length according to EN 1995-1-1, 6.1.5 in mm
fooog = design compressive strength perpendicular to the grain (EN 338/EN 14081-1)
in N/mm?2
n=n,-Ny,
n = number of reinforcing screws
N, = number of reinforcing screws arranged in a row parallel to the grain
Ny, = number of reinforcing screws arranged in a row perpendicular to the grain

Simpson Strong-Tie® screws
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Ief,2

ef

= effective contact length in the plane of the screw tips in mm

Ief,2 = {Ief + (no _1)' a + min(lef Qe )} end supports

Ief,2 = Jl2'|ef +(no _1)'a1}

= penetration length of the threaded part of the screw in the timber member

in mm

intermediate supports

a. = end distance of the centre of gravity of the threaded part in the timber
member in mm
/ load distribution | [lDad distribution
| | i —
]
€ ef2 -
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A.9.7 Tensile reinforcement perpendicular to the grain

Fully threaded screws may be used as tensile reinforcement perpendicular to the grain of the
timber members. The screws are driven into the timber member under an angle between the
screw axis and the grain direction of 90°. A minimum of two screws shall be used for tensile
reinforcement perpendicular to the grain. Only one screw may be used when the minimum
penetration depth of the screws below and above the potential crack is 20 - d where d is the
outer thread diameter of the screw.

Tension reinforcement for transverse connections and notches may be designed according to

[1— 3-a®+2- a3]- Foo < Fay ra for transverse connections with « =%
2 3 : he
13-V, - [3- l-a)-2-(1-a) ]s Fax.rd for notches with o =
where
F . faxvd . d . |2 . . . .
acrd = MiN E axial capacity of the reinforcement in N
t,Rd

Foo = design value of the force acting in the connection perpendicular to the grain of

the timber members in N
\ = design value of the shear force in N
faxd = design value of the withdrawal capacity of the threaded part of the screw in

N/mm?2
l, = smaller value of the penetration depth below or above the potential crack (I or

l2) in mm
Fi ra = design value of the tensile resistance of the screw in N

A-A
| A —=
BT ar = o~ ’
= L i n=r=mn
| i
1
b
A—> lF” ) F;c.‘/z'l' TS
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'ﬁ"‘
1
h-he
vdf._¢
Tension reinforcement of openings may be designed according to
Fiva *Fima < Fa
where
V,-h hg
F — d d . 3__d
W T 4.0 [ hZJ
F.v¢ = design value of tension force perpendicular to the grain due to lateral force in N
M
Fouq =0.008- —2
1 1 hr

F.mae = design value of tension force perpendicular to the grain due to bending moment

in N
\ = design value of the lateral force in the edge of the opening in N
h = height of the timber member in mm
hq = height of the opening for rectangular openings or 70 % of opening diameter for

circular openings in mm
M, = design value of bending moment in the edge of the opening in Nmm
h, = min (hrw; hw) for rectangular openings or min (hy + 0.15 hq; hw + 0.15 hg) for circular

openings in mm
Facd = design load bearing capacity for the screws perpendicular to the grain with les as

the smaller length above or below the potential crack in N
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A.9.8 Shear reinforcement

Fully threaded screws may be used as shear reinforcement of solid timber, glued laminated
timber and glued solid timber of softwood. The provisions are valid for straight beams with
constant rectangular cross-section. The screws are driven into the timber member under an
angle between the screw axis and the grain direction of 45°.

A minimum of four screws shall be used for shear reinforcement in a line parallel to the grain
whereas the spacing between the screws shall not exceed the depth h of the timber member. If
the screws are arranged in one line parallel to the grain, it shall be done centrically in relation to
the beam width.

The effect of the reinforcement is limited to the shaded part of the timber member. Outside this
‘7"’"”7""""7”""75""'"'4
'/’, /’,, ‘-,:4 rrre,

area sufficient shear strength of the cross section must be verified.
v, 4, 0, %, %
0, 0,

l

“t,
%-’fo,,s,'foe

/
fgy/..lg;”.v/&m-,//,é % e

.,..ln.-u../bnl.-ﬁwl.,//.u.y/&r”uh

VAN VAN

Shear reinforcement may be designed according to

Ty < M
U
where
Ty = design value of shear stress in N/mm?
fd = design value of shear strength in N/mm?

K, =1-0.460gq —0.052- 0 4

F

Og0d =\/_a—x'd design value of stress perpendicular to the grain in N/mm?
2 * b * al

b = with of the timber member in mm

a, = spacing of screws parallel to the grain in mm

= _\/E‘(l_UH)‘Vd !

ax,d — h
Vy = design shear force in N
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h = height of the timber member in mm
_— G-b
by =
G-b+ 1
2.2 6 + %
z-d-h-k,, EA

G = mean value of shear modulus of the timber member in N/mm?2
d = outer thread diameter of the screw in mm
k = connection stiffness between screw and timber member in N/mm3,

kax = 12.5 N/mm3 for Simpson Strong-Tie® fully threaded screws
ESCRFT/ESCRFT-S, ESCRFTZ/ESCRFTZ-S, ESCRFTC/ESCRFTC-S and
SSTA with d =8 mm

_E~7z"d12
4

EA, axial stiffness of one screw in N

d, = inner thread diameter of the screw in mm

The axial capacity of the screw shall fulfill
I:ax,d

<1 7
Fax,Rd f ) /
where &

Fax,d
d-l /

lef

Fo
F o R =min{ ax";

tens,d

faxd = design value of the withdrawal parameter of the threaded part of the screw in
N/mm?
I = effective penetration length with 50 % of the threaded part length of the screw in

the timber member in mm

f = design tensile strength of the screw in N

tens,d
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A.10.1 General

For screws with d 2 8 mm the minimum width/thickness for structural members shall be in
accordance with Table A10.1. Minimum thickness for structural members is t = 24 mm for
screws with d < 8 mm.

Table A10.1 Minimum width/thickness for structural members

Screw diameter 8 10 12

Minimum thickness t for

mm 30 40 80
structural members

A.10.2 Laterally and/or axially loaded screws

For Simpson Strong-Tie® screws in predrilled and non-predrilled holes, the minimum
spacing, end and edge distances shall be specified according to EN 1995-1-1. Here, the
outer thread diameter d shall be considered.

For screws in non-predrilled holes, the minimum distances for loaded and unloaded ends
shall be 15 d for screws with outer thread diameter d = 8 mm and timber thickness t < 5 d.

Minimum distances from the unloaded edge perpendicular to the grain may be reduced to
3 d also for timber thickness t < 5 d, if the spacing parallel to the grain and the end distance
is at least 25 d.

A.10.3 Only axially loaded screws

For Simpson Strong-Tie® screws with d <8 mm or provided with a half cut or drill point
which are loaded only axially, the following minimum spacing, end and edge distances apply
alternatively for a minimum timber thickness of t = 12 d in non-predrilled holes:

Spacing a: in a plane parallel to the grain: ar=5d
Spacing a: perpendicular to a plane parallel to the grain: a;=5d

End distance of the centre of gravity of the threaded part
in the timber member: aic=5d

Edge distance of the centre of gravity of the threaded part
in the timber member: ac=4d

Spacing a; can be reduced till 2.5 d (3 d) if the product of spacing a; times a, = 25 d2 (21 d?)
can be kept for every screw.

Simpson Strong-Tie® screws
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A.11.1 Fastening of thermal insulation material (on top of rafters and facades)

Simpson Strong-Tie® screws with an outer thread diameter of at least 6 mm and lengths
between 120 mm and 600 mm may be used for fixing of thermal insulation material on roof
constructions of timber or on wood-based members in vertical facades. Cylinder heads (see
Annex 4 and Annex 6) are excluded from fixing wood-based panels on rafters with thermal
insulation material as interlayer.

The angle between grain direction and screw axis shall be 30° < a < 90°.

The thickness of the thermal insulation material is max. 400 mm. The thermal insulation
material shall be applicable as insulation on top of rafters according to national provisions
that apply at the installation site.

The battens are made from solid timber strength class C24 according to EN 338 and
EN 14081-1. The minimum thickness and width of the battens is:

Table A11.1 Minimum thickness and width of the battens

. . bmin tmin
Screw diameter d in mm
mm mm
<8 50 30
10 60 40
12 80 50

Instead of battens the following wood-based panels may be used to cover the thermal
insulation material if they are suitable for that use:

- Plywood according to EN 636 and EN 13986,

- Oriented Strand Board, OSB according to EN 300 and EN 13986,
- Particleboard according to EN 312 and EN 13986

- Fibreboards according to EN 622-2, EN 622-3 and EN 13986.
The minimum thickness of the wood-based panels shall be 22 mm.

The word batten in the following includes the meaning of the above mentioned wood-based
panels.

The substructure is made from solid timber strength class C24 according to EN 338 and
EN 14081-1, cross laminated timber according to European Technical Assessments or
laminated veneer lumber according to EN 14374. The minimum width is bmin = 60 mm, for
screws with an outer thread diameter of 12 mm the minimum width bmyin = 80 mm.

The spacing between screws es shall be not more than 1.75 m.

Simpson Strong-Tie® screws

EI=1 Amnex 11
of European Technical Assessment

’ ETA-13/0796 of 15.12.2017
Fastening of thermal insulation material

OIB-205-087/17-024



electronic copy electronic copy electronic copy electronic copy electronic copy

electronic copy

replaces European technical approval ETA-13/0796

Page 43 of European Technical Assessment ETA-13/0796 of 15.12.2017, o i B

with validity from 28.06.2013 to 04.11.2017

Member of EOTA

the screws.

Friction forces shall not be considered for the design of the characteristic axial capacity of

The anchorage of wind suction forces as well as the bending stresses of the battens or the
boards, respectively, shall be considered for design. Screws perpendicular to the grain of the
rafter (angle a = 90 °) may be arranged if necessary.

Design may follow EN 1995-1-1 if nothing different is specified below.
The two following systems are possible for 0° <3 < 90°:
- System 1: Alternately inclined screws (only screws with full thread, double thread)
A: according to structural analysis, B < 50 mm

- System 2: Parallel inclined screws (all screws, in case of compression resistant
insulation material = 0.05 N/mmg2)

A: according to structural analysis

Simpson Strong-Tie® screws
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of the rafter

a0 = angle of
the self-tapping screws
over the grain direction
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Version 7

Legende:

1 hatfen/batten board A distance of the screws

la batten H thickness batten/batten board
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A.11.2 Alternately inclined screws (only screws with full thread)

The screws are predominantly loaded in withdrawal or compression, respectively. Only
systems with battens are allowed.

Design

For design of thermal insulation systems in terms of number and spacing of the screws the
following characteristic values of tensile or compressive load bearing capacity may be taken
into account:

| fake cdl
R, =mind ™ ' inN
fax,k,a -d- Ief UK

where:

| = characteristic value of the axial withdrawal parameter of the threaded
part of the screw in the batten, f_ ,  does not apply for wood-based
panels

a = angle between screw axis and grain direction of batten or substructure

d = outer thread diameter of the screw in mm

s = penetration length of the threaded part of the screw in the batten in mm;
the screw head length k may be taken into account for tension load (not
for compressive loading)

et Uk = penetration length of the threaded part of the screw in the substructure

in mm; =260 mm

For compressive loading the design compressive load bearing capacity shall not exceed the
buckling capacity of the screws y-N, 4 according to A.9.5.

A.11.3 Parallel inclined screws

The screws are predominantly loaded in tension whereas corresponding thermal insulation
material is loaded in compression. The minimum compression stress of the thermal
insulation material at 10 % deformation, measured according to EN 826, shall be
Oaow) = 0.05 N/mm2. Hereby systems with battens or wood-based panels may be used.

Design

For design of thermal insulation systems in terms of number and spacing of the screws the
following characteristic withdrawal parameter may be taken into account:
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fax,k,a -d 'Ief,UK ‘kl ) kz
Rax,k = min max fhead,k 'dk2 II”I N
faX,k,a ’ Ief,L -d
where:
focka = characteristic value of the axial withdrawal parameter of the threaded
part of the screw in the batten, f_ ,  does not apply for wood-based
panels
fread = characteristic head pull-through parameter according to Tables A9.1
and A9.2
1
k, =min
220
d Da.
1
k, =min
O10%
0.12
dps = thickness of thermal insulation material in mm
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