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LEGAL BASISAND GENERAL S

CONDITIONS

This European Technical Approval is issued by
ETA-Danmark A/S in accordance with:

Council Directive 89/106/EEC of 21 December
1988 on the approximation of laws, regulations
and administrative provisions of Member States
relating to construction produ&tsas amended by
Council Directive 93/68/EEC of 22 July 1993

Bekendtgagrelse 559 af 27-06-1994 (aflgser
bekendtgarelse 480 af 25-06-1991) om
ikrafO1ttreeden af EF direktiv af 21. december
1988 om indbyrdes tilneermelse  af
medlemsstaternes love og administrative
bestemmelser om byggevarer.

Common Procedural Rules for Requesting,
Preparing and the Granting of European Techni-
cal Approvals set out in the Annex to Commis-
sion Decision 94/23/E¢

EOTA Guideline ETAG 015hree-dimensional
nailing plates, September 2002 edition.

ETA-Danmark A/S is authorized to check whet-
her the provisions of this European Technical
Approval are met. Checking may take place in the
manufacturing plant. Nevertheless, the responsi-
bility for the conformity of the products to the
European Technical Approval and for their fithess
for the intended use remains with the holder of
the European Technical Approval.

This European Technical Approval is not to be
transferred to manufacturers or agents of manu-
facturers other than those indicated on page 1, or
manufacturing plants other than those indicated
on page 1 of this European Technical Approval.

This European Technical Approval may be
withdrawn by ETA-Danmark A/S pursuant to
Article 5(1) of Council Directive89/106/EEC.

Reproduction of this European Technical Approval
including transmission by electronic means shall be
in full. However, partial reproduction can be made
with the written consent of ETA-Danmark A/S. In
this case partial reproduction has to be desigreged
such. Texts and drawings of advertising brochures
shall not contradict or misuse the European Teeahnic
Approval.

This European Technical Approval is issued by ETA
Danmark A/S in English.

This version corresponds fully to the version uliae

ted within EOTA. Translations into other languages
have to be designated as such.

Official Journal of the European CommunitiesL¥0, 11 Feb 1989, p 12.
Official Journal of the European CommunitiesLg220, 30 Aug 1993, p 1.
Official Journal of the European CommunitieSINL7, 20 Jan 1994, p 34.
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Il SPECIAL CONDITIONSOF THE
EUROPEAN TECHNICAL APPROVAL

members with a characteristic density from 290 Rgpra20
kg/n?. This requirement to the material of the wood

members can be fulfilled by using the following erals:

1 Definition of product and intended use
Definition of the product

This ETA covers the following angle bracket typsge
TITAN TTN160, TTN200, TTN240, TTS140, TTS195,
TTS245, TCN160, TCN200, TCN240, TCS140, TCS195,
TCS245, TTF200 and TCF200 *

Rotho Blaas TITAN angle brackets are one-piece non-

Structural solid timber classified to C14-C40 adauy

to EN 338 / EN 14081,

Glulam classified to GL24-GL36 according to EN 1194
/ EN 14080,

LVL according to EN 14374,

Parallam PSL,

Intrallam LSL,

Duo- and Triobalken,

welded, face-fixed angle brackets to be used ibdinto ¢
timber or in timber to concrete or to steel conivest

They are connected to construction members made of

timber or wood-based products with profiled (ringed

e Cross laminated timber,
Plywood according to EN 636

shank) nails or screws according to EN 14592 or ETA Annex B states the load-carrying capacities of dhgle

11/0030 or screws type HBS+ according to ETA-11003

bracket connections for a characteristic densiBpofkg/ni.

and to concrete or steel members with bolts or ImetaFor timber or wood based material with a lower abtaristic

anchors.

The angle brackets with a steel plate thicknesgdb 3
mm are made from pre-galvanized steel S355 / Zd&t75
FezZnl2c according to EN 10025:2005 withe
355 N/mmz2, R, <630 N/mm2 and & = 22% or from pre-
galvanized steel S235/Z 275 according to EN 1%
with R.= 235 N/mmz2, R <510 N/mm?2 and &= 26% or
from pre-galvanized steel S275 / Z 275 accordingNb
10025:2005 with R= 275 N/mmz, R, < 560 N/mm?2 and
Ago = 23% or from steel DX51D / Z275 according to EN
10346:2009 with B> 220 N/mm?2, R <500 N/mm?2
and Ay = 22% or from steel
to EN 10346:2009 with £ 250 N/mmz2, R <470 N/mm2
and Ay = 19% or from stainless steel withe B 355
N/mm2, R, <630 N/mm?2 and &> 22%. Dimensions, hole
positions and typical installations are shown iméx B.

density than 350 kg/fhe load-carrying capacities shall be
reduced by the,sfactor:

2
kdens = (&j
350
Wherep, is the characteristic density of the timber imity/
The design of the connections shall be in accomlavith
Eurocode 5 or a similar national Timber Code. Tio®dv

members shall have a thickness which is larger than
penetration depth of the nails into the members.

The angle brackets are primarily for use in tingigrctures
subject to the dry, internal conditions defined deyvice

S250GD /2275 according classes 1 and 2 of Eurocode 5 and for connectidjsct to

static or quasi-static loading.

The angle brackets can also be used in outdooretimb
structures, service class 3, when a corrosion giotein

Rotho Blaas TITAN angle brackets are made froml steeaccordance with Eurocode 5 is applied, or whemlstss

with tolerances according to EN 10143.

Intended use

steel with similar or better characteristic yieftlaultimate
strength is employed.

The angle brackets are intended for use in makingThe angle brackets may also be used for connections
connections in load bearing timber structures, as é&etween atimber member and a member of concrsteeair

connection between a beam and a purlin, whererezgents
for mechanical resistance and stability and saifetyse in
the sense of the Essential Requirements 1 andCéwicil
Directive 89/106/EEC shall be fulfilled.

The connection may be with a single angle bracksitb an
angle bracket on each side of the fastened timieenbar
(see Annex B).

The static and kinematical behaviour of the timmhembers
or the supports shall be as described in Annexd¥amex
B.

The wood members may be of solid timber, gluedrianeid
timber and similar glued members, or wood-basedstral

(TITAN TCN, TCS and TCF).

Assumed working life

The assumed intended working life of concealed beam
hangers for the intended use is 50 years, proviidhey

are subject to appropriate use and maintenance.

The information on the working life should not legarded
as a guarantee provided by the manufacturer
ETA Danmark. An “assumed intended working life” mea
that it is expected that, when this working lifesledapsed,
the real working life may be, in normal use corufig,
considerably longer without major degradation dffer
the essential requirements.

or
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2 Characteristics of product and assessment

ETAG Characteristic Assessment of characteristic
paragraph
2.1 Mechanical resistance and stability*)
6.1.1 Characteristic load-carrying capacity See Annex B
6.1.2 Stiffness No performance determined
6.1.3 Ductility in cyclic testing No performance determined
2.2 Safetyin caseof fire
6.2.1 Reaction to fire The angle brackets are made from aluminium
classified agsuroclass Al in accordance with
EN 1350-1
2.3 Hygiene, health and the environment
6.3.1 Influence on air quality No dangerous materials **)
24 Safetyinuse Not relevant
25 Protection against noise Not relevant
2.6 Energy economy and heat retention Not relevant
2.7 Related aspectsof serviceability
6.7.1 Durability The angle brackets have been assessed as havin
, . satisfactory durability and serviceability when
6.7.2 Serviceability used in timber structures using the timber
species described in Eurocode 5 and subject to
the conditions defined by service class 1 and 2
6.7.3 Identification See Annex A

*) See page 5 of this ETA
**) In accordance with http://europa.eu.int-/comntérprise/construction/internal/dangsub/dangmaim.hit addition to the specific clauses relating smgerous

substances contained in this European Technicalo¥ph there may be other requirements applicabliee products falling within its scope (e.g. tr@osed European
legislation and national laws, regulations and aitrative provisions). In order to meet the primns of the EU Construction Products Directivestheequirements need
also to be complied with, when and where they apply
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Safety principlesand partial factors

The characteristic load-carrying capacities aredhas the
characteristic values of the nail connections dmdsteel
plates. To obtain design values the capacities e
divided by different partial factors for the masdri
properties, the nail connection in addition muiggiwith
the coefficient kog

According to EN 1990 (Eurocode — Basis of design)

paragraph 6.3.5 the design value of load-carryagacity
may be determined by reducing the characteristicegaf
the load-carrying capacity with different partiatfors.

Thus, the characteristic values of the load—cagryin

capacity are determined also for timber failurg F
(obtaining the embedment strength of nails subjetde
shear or the withdrawal capacity of the most loauizid)

respectively) as well as for steel plate failugg & The
design value of the load—carrying capacity is timalker

value of both load—carrying capacities.

= g _ min kmod [H:Rk,H .FRK,S
Rd — ;
Ym,H Ym,s

Therefore, for timber failure the load duratiorssland the
service class are included. The different partiatdrsyy
for timber or steel, respectively, are also cotyetztken
into account.

2.1 Mechanical resistance and stability

See annex B for the characteristic load-carryipgciy in
the different directionsfand K

The characteristic capacities of the angle brackets
determined by calculation assisted by testing asrieed
in the EOTA Guideline 015 clause 5.1.2. They shdugd
used for designs in accordance with Eurocode Sioniéar
national Timber Code.

No performance has been determined in relationdtlity

of a joint under cyclic testing. The contribution the
performance of structures in seismic zones, thezefas
not been assessed.

No performance has been determined in relatiorh¢o t

joint’s stiffness properties - to be used for thalgsis of
the serviceability limit state.

2.7 Related aspects of serviceability

2.7.1 Corrosion protection in service class 1,@ an

In accordance with ETAG 015 the angle bracket laaziac
coating weight of min Z275. The steel employed3§&%/ Z
275 or FeZn12c according to EN 10025:2005 with=R
355 N/mmz, R, < 630 N/mmz? and & = 22% or from pre-
galvanized steel S235/Z 275 according to EN 1%
with R = 235 N/mm?2, R <510 N/mmz2 and & = 26% or

from pre-galvanized steel S275 / Z 275 accordinghb
10025:2005 with =275 N/mm?2, R<560 N/mmz2 and &

= 23% or from steel DX51D / Z275 according to EN
10346:2009 with B=220 N/mmz2, R < 500 N/mm2and &

= 22% or from steel
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3 Attestation of Confor mity and
CE marking

3.1 Attestation of Conformity system

The system of attestation of conformity is 2+
described in Council Directive 89/106/EEC
(Construction Products Directive) Annex lll.

a) Tasks for the manufacturer:

(1) Factory production control,
(2) Initial type testing of the product,

b) Tasks for the notified body:

(1) Initial inspection of the factory and the
factory production control,
(2) Continuous surveillance

3.2 Responsibilities
3.2.1 Tasks of the manufacturer
3.2.1.1 Factory production control

The manufacturer has a factory production control
system in the plant and exercises permanent iriterna
control of production. All the elements, requireitsen

and provisions adopted by the manufacturer are
documented in a systematic manner in the form of
written policies and procedures. This production
control system ensures that the product is in
conformity with the European Technical Approval.

includes details of the extent, nature and frequehc
testing and controls to be performed within the
factory production control and has been agreed
between the approval holder and ETA Danmark.

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

- Designation of the product, basic material and
components;

- Type of control or testing;

- Date of manufacture of the product and date of
testing of the product or basic material and
components;

- Result of control and testing and, if appropriate,
comparison with requirements;

- Signature of person responsible for factory
production control.

The records shall be presented to ETA Danmark on
request.

3.2.1.1 Initial type testing of the product

For initial type-testing the results of the tests
performed as part of the assessment for the Eunopea
Technical Approval shall be used unless there are
changes in the production line or plant. In sugesa
the necessary initial type testing has to be agreed
between ETA Danmark and the notified body.

3.2.2. Tasks of notified bodies

3.2.2.1 Initial inspection of the factory and thectbry

production control

The manufacturer shall only use raw materials
supplied with the relevant inspection documents as
laid down in the control pldn The incoming raw
materials shall be subject to controls and testhdy
manufacturer before acceptance. Check of materials,
such as sheet metal, shall include control of the
inspection documents presented by suppliers
(comparison with nominal values) by verifying
dimension and determining material properties, e.g.
chemical composition, mechanical properties and
zinc coating thickness.

The manufactured components are checked visually
and for dimensions.

The control plan, which is part of the technical
documentation of this European Technical Approval,

4 The control plan has been deposited at ETA-Danmadkis
only made available to the approved bodies involuetie
conformity attestation procedure.

The approved body should ascertain that, in
accordance with the control plan, the factory, in
particular the staff and equipment, and the factory
production control, are suitable to ensure a
continuous and orderly manufacturing of the angle
brackets with the specifications given in part 2.

3.2.2.2 Continuous surveillance

The approved body shall visit the factory at least
twice a year for routine inspections. It shall be
verified that the system of factory production e¢oht
and the specified manufacturing processes are
maintained, taking account of the control plan.

The results of product certification and continuous
surveillance shall be made available on demand by
the certification body to ETA Danmark. Where the
provisions of the European Technical Approval and
the control plan are no longer fulfilled, the digtite
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of conformity shall be withdrawn by the approved
body.

CE marking
The CE marking shall be affixed on each packaging
of angle brackets. The initials "CE" shall be folkd
by the identification number of the notified bodyda
shall be accompanied by the following information:
- Name or identifying mark of the
manufacturer
- The last two digits of the year in which the
marking was affixed
- Number of the European Technical
Approval
- Name and size of product
- Number of the ETA Guideline
(ETAG no. 015)
- Number of the EC Certificate of
Conformity
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4  Assumptionsunder which thefitnessof the
product for the intended use was favour ably
assessed

4.1 Manufacturing

Rotho Blaas angle brackets are manufactured inc@acoe
with the provisions of this European Technical Ap
using the manufacturing processes as identifiethen
inspection of the plant by the notified inspectimdy and
laid down in the technical documentation

4.2 Installation

The nailing pattern used shall be either the mariratthe
minimum pattern as defined in Annex A.

The following provisions concerning installationpéyp

The structural members — the components 1 andvidsinmo
the figure on page 13 - to which the bracketsiaeslfshall
be:

» Restrained against rotation.

» Strength class C14 or better, see section 1 oEfhis

* Free from wane under the bracket.

» The actual end bearing capacity of the timber membe
to be used in conjunction with the bracket is cleelck
by the designer of the structure to ensure it idews
than the bracket capacity and, if necessary, thekiet
capacity reduced accordingly.

* The gap between the timber members does not exceed
3 mm.

e There are no specific requirements relating to
preparation of the timber members.

The execution of the connection shall be in acawrda
with the approval holder’s technical literature.

4.3 Maintenance and repair
Maintenance is not required during the assumeddee

working life. Should repair prove necessary, itésmal to
replace the angle bracket.

Thomas Bruun
Manager, ETA-Danmark
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Annex A

Product details definitions

Table A.1 Materials specification

Angd Bracket type Thickness Sted specification Coating
(mm) specification
Titan TTN160 3,0 S235/S275/S355/DX51D/S250GD FeZr12275
Titan TTN200 3,0 S235/S275/S355/DX51D/S250GD Fezn12275
Titan TTN240 3,0 S235/S275/S355/DX51D/S250GD FeZrn12275
Titan TTS140 3,0 S235/S275/S355/DX51D/S250GD FeZn2275
Titan TTS195 3,0 S235/S275/S355/DX51D/S250GD FeZn12275
Titan TTS245 3,0 S235/S275/S355/DX51D/S250GD FeZn2275
Titan TCN160 3,0 S235/S275/S355/DX51D/S250GD FeZn12275
Titan TCN200 3,0 S235/S275/S355/DX51D/S250GD FeZn12275
Titan TCN240 3,0 S235/S275/S355/DX51D/S250GD FeZn12275
Titan TCS140 3,0 S235/S275/S355/DX51D/S250GD FegZn¥2275
Titan TCS195 3,0 S235/S275/S355/DX51D/S250GD FeZn¥2275
Titan TCS245 3,0 S235/S275/S355/DX51D/S250GD FegZn¥2275
Titan TTF200 3,0 S235/S275/S355/DX51D/S250GD FeZn12275
Titan TCF200 3,0 S235/S275/S355/DX51D/S250GD FeZn12275
Table A.2 Range of sizes
Angd Bracket type Height (mm) Height (mm) Width (mm)
vertical horizontal
Titan TTN160 119 121 92 94 159 161
Titan TTN200 119 121 92 94 199 201
Titan TTN240 119 121 92 94 239 241
Titan TTS140 129 131 129 131 139 141
Titan TTS195 129 131 129 131 194 196
Titan TTS245 129 131 129 131 244 246
Titan TCN160 119 121 102 104 159 161
Titan TCN200 119 121 102 104 199 201
Titan TCN240 119 121 122 124 239 241
Titan TCS140 129 131 102 104 139 141
Titan TCS195 129 131 102 104 194 196
Titan TCS245 129 131 122 124 244 246
Titan TTF200 70 72 70 72 199 201
Titan TCF200 70 72 102 104 199 201
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Table A.3 Fastener specification

Fasterner Length Nail type

Nail 4.0 mm 60 mm Ringed shank nails accordingolB2592

Self-tapping screws according to EN 14592

Screw 5.0 mm 50 mm ETA-11/0030

Rotho Blaas screw
8.0 mm, type HBS+

80 mm Self-tapping screws according to ETA-11/0(

In the load-carrying-capacities of the nailed ofw.0 mm screwed connection in Annex B the
capacities calculated from the formulas of Eurochb@ee used assuming a thick steel plate when
calculating the lateral fastener load-carrying-citgaFor the connection with 8.0 mm screws a thin
steel plate is assumed. The load-carrying-capadaifi¢he angle brackets have been determined loes
the use of connector nails g 4.0 mm in accordaritetihe German national approval for the nails. TH
characteristic withdrawal capacity of the nailsorews has to be determined by calculation in
accordance with EN 1995-1-1:2010, paragraph 8t8ad pull-through is not relevant):

Focre = fa 0, for the nails 4.0 mm

=Y

0,8
- M.l (B} for the screws
ax,Rk .
1,2[toda + sifa

Pa
where:
Nef Effective number of fasteners
faxk Characteristic value of the withdrawal parameﬂeﬁ&llmm2
d Nail or screw diameter in mm
toen Penetration depth of the profiled shank in mn) 460 mm: = 50 mm)
Pk Characteristic density of the timber in kd/m

Pa Characteristic density of the timber in kd#scording to £,

Based on tests by Versuchsanstalt fir Stahl, HolzS$teine, Karlsruhe Institute of Technology, the
characteristic value of the withdrawal resistararalie threaded nails used can be calculated as:
fak = 50 10° - p?

Based on tests by Versuchsanstalt fir Stahl, Hott 8teine, Karlsruhe Institute of Technology,
characteristic value of the withdrawal resistanuethe characteristic value of fastener’s yield ranhfor
the screws d = 5.0 mm used may be calculated as:

faxk = 15,0 N/mm?2

My = 5810 Nmm

Based on the ETA-11/0030 the characteristic valtlesowithdrawal resistance for the screws type HRIS
= 8.0 mm used may be calculated as:
faxk = 11,7 N/mm?

The shape of the nail or screw directly under thadhshall be in the form of a truncated cone wi
diameter under the head which fits or exceeds tfe diameter.

or

30

bd
e

the

h a

Bolts diameter Correspondent hole diameter Boltstype

12.0 and 16.0 mm Max. 2 mm larger than the bolneizr See specification of the

manufacturer
Metal Anchors .
diameter Correspondent Hole diameter Anchorstype
12.0 and 16.0 mm Max. 2 mm Igrger than the anchor See specification of the
diameter manufacturer
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Annex B

Characteristic load-carrying capacities

Table 1: Force k3, 1 angle bracket / timber-timber connection

Nails @4 x 60 Screws 35 x50  Screws @8 x |80
Type number number, . - - -
ny Ny 2,3Rk € 2,3Rk € 2,3RK
[mm] [KN] [mm] [KN] [mm] [kN]
Titan TTN160 24 24 60,5 19,3 57,4 24,0 - -
Titan TTN200 30 30 60,2 28,0 57,3 34,7 - -
Titan TTN240 36 36 60,0 37,9 57,3 46,7 - -
Titan TTS140 8 8 - - - - 78,5 10,7
Titan TTS195 11 11 - - - - 78,5 17,1
Titan TTS245 14 14 - - - - 78,5 25,(
Titan TTF200, h=9cm 30 30 42,0 35,5 42,0 42,5 - -
Titan TTF200, h=8cm 25 25 38,5 31,0 38,5 37,2 - -
Titan TTF200, h=7cm 15 15 31,5 20,9 31,5 25,1 - -
Titan TTF200, h=6¢cm 10 10 28,0 15,1 28,0 18,1 - -
7 h = height of purlin (see Figure B.16, Annex B)
Table 2: Force k3, 2 angle brackets / timber-timber connection
Nails @4 x 60 Screws 35 x50  Screws @8 x |80
Type number| number,
Ny Ny e F2,3rk e F2,3rk e F2,3rk
[mm] [KN] [mm] [KN] [mm] [kN]
Titan TTN160 48 48 60,5 38,6 57,4 47,9 - -
Titan TTN200 60 60 60,2 56,1 57,3 69,4 - -
Titan TTN240 72 72 60,0 75,7 57,3 93,3 - -
Titan TTS140 16 16 - - - - 78,5 21,3
Titan TTS195 22 22 - - - - 78,5 34,3
Titan TTS245 28 28 - - - - 78,5 50,(
Titan TTF200, h=9cm 60 60 42,0 70,9 42,0 85,0 - -
Titan TTF200, h=8cm 50 50 38,5 62,0 38,5 74,3 - -
Titan TTF200, h=7cth | 30 30 31,5| 41,9 31,5 502 - -
Titan TTF200, h=6¢cm 20 20 28,0 30,2 28,0 36,2 - -

7 h = height of purlin (see Figure B.16, Annex B)
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Table 3: Force k3 1 angle bracket / timber-concrete or steel cotmec

Nails Screws | Screws Bolts Bolts
Type nu;nber nu;nber @4 x60| B5x50 | B8 x80| inward | outward
Y 5 F2,3RI< [kN] F2,3Rl< [kN] F2,3RI< [kN] kt,l] kt,D
Titan TCN160 24 2 15,1 18,1 - 0,85 1,14
Titan TCN200 30 2 22,1 26,5 - 0,76 0,97
Titan TCN240 36 2 30,3 36,3 - 0,74 1,00
Titan TCS140 8 2 - - 10,7 0,93 1,28
Titan TCS195 11 2 - - 17,1 0,77 0,98
Titan TCS245 14 2 - - 25,0 0,74 0,98
Titan TCF200, h=9crh 30 2 35,5 42,5 - 0,75 0,96
Titan TCF200, h=8crh 25 2 31,0 37,2 - 0,75 0,96
Titan TCF200, h=7crh 15 2 20,9 25,1 - 0,76 0,97
Titan TCF200, h=6¢cth | 10 2 15,1 18,1 - 0,75 0,96
7 h = height of purlin (see Figure B.16, Annex B)
Table 4: Force k3, 2 angle brackets / timber-concrete or steel cctiore
Nails Screws | Screws Bolts Bolts
Type nurr]nber nurr]nber @4 x60 | @5x50 | @8x80| inward | outward
v " |Foare [KN] | Foare [KN] | Foars [KN] ki Kio
Titan TCN160 48 4 30,2 36,1 - 0,43 0,57
Titan TCN200 60 4 44,3 53,0 - 0,38 0,48
Titan TCN240 72 4 60,5 72,5 - 0,37 0,50
Titan TCS140 16 4 - - 21,3 0,46 0,64
Titan TCS195 22 4 - - 34,3 0,38 0,49
Titan TCS245 28 4 - - 50,0 0,37 0,49
Titan TCF200, h=9crh 60 4 70,9 85,0 - 0,38 0,48
Titan TCF200, h=8crh 50 4 62,0 74,3 - 0,38 0,48
Titan TCF200, h=7crh 30 4 41,9 50,2 - 0,38 0,48
Titan TCF200, h=6crh 20 4 30,2 36,2 - 0,38 0,48

7 h = height of purlin (see Figure B.16, Annex B)
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Definitions of forces, their directionsand eccentricity
For ces - Beam to beam connection

\
Con}ponent 2

Component 1 Component 1

Fastener specification
Holes are marked with numbers referring to theimgibattern in Annex B.

Double angle brackets per connection
The angle brackets must be placed at each sidesid@po each other, symmetrically to the component
axis.

Acting forces
F,and R Lateral force acting in the joint between the comgnt 2 and component 1 in the
component 2 direction

Single angle bracket per connection

Acting forces

F,and R Lateral force acting in the joint between the comga 2 and the component 1 in the
component 2 direction. The component 2 shall begimed from rotation. If the
component 2 is prevented from rotation the loadyiay capacity will be half of a
connection with double angle brackets.

Wane
Wane is not allowed, the timber has to be sharg@dgthe area of the angle brackets.

Timber splitting
For the lifting force it must be checked in accordance with Eurocodedbsimilar national Timber
Code that splitting will not occur. Lifting force, ks not allowed for the angle brackets in this ETA.

Connection to timber, concrete or steel with a bolt or metal anchor
The load Egqfor the design of a bolt or metal anchor is caladeas:

Fe.v,Ed = kt,. FEd
where;

Fevec  Bolt shear load in N
ki Coefficient taking into account the moment arm
Feg Load on vertical flap of the angle bracket(s) in N
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Rotho Blaas Angle Brackets
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Figure B. 1 Dimensions of Angle Bracket Titan TTN160 Figure B. 2 Dimensions of Angle Bracket Titan TTN200
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TITAN TTS195 TITAN TTS245
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~ TITAN TCS140

Figure B. 9 Dimensions of Angle Bracket Titan TCN240 igufe B. 10 Dimensions of Angle Bracket Titan TCS140
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Figure B. 11 Dimensions of Angle Bracket Titan TCS195
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TITAN TTF200

L300 , 400 , 400 , 400 , 400 100
100 20,0 20.0
\h F i
" & 10.0
B > s > g @ 198
O O
: 3 7.
710140 | © ® o 2 o o % .
} o O 7.0
26.0 @5 (x 30) ,
L =R L 8.0
,25.0', 150.0 25.0
Y = = T
%0 e V
8] L& O o
71.013;0 s o B8 R ° 12 70
1}50 o Z o C_) o ° o ° L 70
7. o e o
1\0 *
20.0 20.0 @5 (x 30)
100 . , 40.0 3 400 i 400 . 40.0 30.0
200.0
Figure B. 13 Dimensions of Angle Bracket Titan TTF200
TITAN TCF200
30.0 40.0 E 40.0 3 40.0 ? 40.0 TU;D
100 20.0 20.0
A
. 1100
@ o ° o ° o o1
) - ‘ o o l?U
7 4 O . O a ~ G 5 o
101}_[} 5 ) 0 = o A I 7.0
26.0 @5 (x 30) ~
[ =R A= 8.0
,25.0' 150.0 E 25.0
) — 8.0
T U U
395
+ :."""\}I] roihoblaas.com I{/':'_“\'T.I
WA TITAM TCF200 2
103.03; 5 T W i 100.0
N 7
@13 (x4) O
31.5
l {0.0
25.0 150.0 !,25.(!';,
200.0

i

&

Figure B. 14 Dimensions of Angle Bracket Titan TCF200

LT
71.0
8.0
71.0
3.0
8
71.0
. %_g
103.0

i
&




Page 18 of 18 of European Technical Approval noAHT/0496

Figure B. 15 Typical installation
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In timber to timber connection horizontal flange can be fully nailed or optimized in function of vertical nailing

Figure B.16 Typical installation for Angle BrackefTBN TTF200 and TCF200

(for TTF200: symmetrical hole-pattern for horizdraad vertical flange)



