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TOPLINE KONSTRULINE

TENSION TIES

TENSION TIE HT

= Absorption of high tensile loads in timber framewaork
construction

= Reduced overall height

= Short rib (150 mm)

= Optimised hole pattern

= They are also suitable for column connections

= Optional pressure plates|

= Use of pressure plates for tension loads up to 85 kN

= Without pressure plates for tension loads up to 42 kN

TENSION TIEHT2

= Assembly of pull tab in wall production

= |nterior walls can be fully panelled and completed

= No protruding parts during transport

= Simple and guick height compensation up to 30 mm
possible on the building site

= Transfer of high tensile loads

= No improvement work on the building site

TENSION TIE TOP 240 / TOP 280 VARIO

= Approved connection over intermediate layer

= Efficient wall or column connection on concrete

= Fast and practical processing

= Time savings - no more laborious marking
and dowel drilling in advance

= Safe processing due to the coordinated system

= Direct connection to 0SB boards between the timber
beams is possible with GH screw

CONNECTOR TOP 80 / TOP 120 VARIO

= No bothersome centre rib during processing
= Full nail fitting always possible
= High stability due to special, discreet corrugation

= Not a nail too many - optimal coordination of the bracket

= No fixing in the edge zone due to optimal hole pattern
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TENSION TIES
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Basics of statics from page 163 / Products & statics from page 184
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TENSION TIES

ASSORTMENT

Basics Products &

Statics & Statics
Diagrams
from page from page

TENSION TIE TOP 240 / TOP 280 VARIO 163 168
TENSION TIE HT 163 172
TENSION TIEHT2 163 176
TENSION TIE INCLUDING PRESSURE PLATE 163 182
CONNECTOR TOP 80 / TOP 120 VARIO 163 184
TENSION TIE HS :_‘_ 163 186
TENSION TIE HB : :_‘_ 163 186
TENSION TIE HSB / FLAT STEEL ANCHOR 163 188

CE symbol

250 | Steel with indication of the steel quality and galvanisation
2275

Timber/timber connection

Timber/concrete-connection

"YN¢) Usage class 1

,I;,{'LJ1 Moisture content in the building materials that corresponds to a temperature of 20° C and a relative humidity of the ambient air
that only exceeds a value of 65% for a few weeks per year, e.g. in the case of buildings that are closed on all sides and heated.
Comment: In UC 1, the average moisture content of most softwoods does not exceed 12 %.

K Usage class 2

nkL2 | Moisture content in the building materials that corresponds to a temperature of 20° C and a relative humidity of the ambient air
~ that only exceeds a value of 85% for a few weeks per year, e.g. in the case of open buildings covered by a roof.

Comment: In UC 2, the average moisture content of most softwoods does not exceed 20 %.

¢ | Usage class 3
{3 Includes climatic conditions that lead to higher moisture contents than in UC 2, e.g. structures that are exposed to the weather
without protection. Eurocode 5 / DIN EN 1995-1-1 section 2.3.1.3
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TENSION TIES
TECHNICAL FEATURES

Geometry

H Height (mm)

L Length [mm]

W width (mm)

T Material thickness (mm)

Tables

F, Max, load capacity in load direction [kN]

n Number of holes @ 5.0 mm

Mgy Number of holes for dowels/bolts with @ [mm]
Nyt Necessary number of nails/screws

Fog sn Design value of steel load capacity [kN]
|<[ Factor for impact on dowels/bolts

=—=  (rain course

Timber connecting element
GH threaded nails ETA-13/0523 @ 4.0 x L [mm)]
GH woad connector screw ETA-13/0523 @ 5.0 x L [mm]

Dowels/bolts

Load directions

Fuch Load away from baseplate

250 | Steel with indication of the steel quality and galvanisation

2275

Timber/timber connection

Timber/concrete-connection

YNé] Usage class 1
Ln|

Usage class 2

X

¢ | Usage class 3

Design

Design value of impact in load direction F,
Characteristic value of load capacity
Design value of load capacity

Characteristic value of load capacity of a
Connecting element, nail or screw

Connecting element, nail or screw
Chosen number of nails/screws
Modification coefficient according to EN 1995-1-1

Partial safety factor for connections according to
EN 1995-1-1

Partial safety factor according to EN 1993-1-1

Partial safety factor according to EN 1893-1-1 or
EN 1993-1-8

Impact on the dowel/bolt in load direction Fz

N7 | Maisture content in the building materials that corresponds to a temperature of 20° C and a relative humidity of the ambient air
that only exceeds a value of 65% for a few weeks per year, e.g. in the case of buildings that are closed on all sides and heated.
Comment: In UC 1, the average moisture content of most softwoods does not exceed 12 %.

nkL2 | Moisture content in the building materials that corresponds to a temperature of 20° C and a relative humidity of the ambient air
that only exceeds a value of 85% for a few weeks per year, e.g. in the case of open buildings covered by a roof.
Comment: In UC 2, the average moisture content of most softwoods does not exceed 20 %.

{3 Includes climatic conditions that lead to higher moisture contents than in UC 2, e.g. structures that are exposed to the weather
without protection. Eurocode 5 / DIN EN 1995-1-1 section 2.3.1.3
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Load directions Minimum and edge spacing
Column/style BSH
TFW 04,c GA,c GA,c
|

i I
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Minimum and edge spacing

Parallel Right-angled Parallel Right-angled

to the grain = to the grain to the grain = to the grain
a,, End grain with stress 15d 10d a,, End grain with stress 12d 7d
a,. Unloaded edge 5d 5d a Unloaded edge 3d 3d

4.c

Minimum spacing according to EN 1996-1-1, without pilat drilling, p, = 420 kg/m®

Connection to timber

Partial nail fitting or partial screw fitting
n... 2 make sure that the load does not take effect eccentrically.

mi

Full nail fitting or full screw fitting
n.., according to statics table, with compliance with minimum spacing

ma:

Connection over intermediate layers
The specified load-bearing capacities also apply to intermediate layers if the following requirements are met:

Intermediate layer

* 0SB boards type 0SB/3 and 0SB/4 according to EN 13986 (EN 300) or approval

* Synthetic resin-bonded chipboard in accordance with EN 13986 (EN 312) or approval

¢ Solid wood panels according to EN 13986 (EN 13353) or approval

* Plywood according to EN 13986 (EN 636) or approval

* Plasterboards according to approval

e Fibreboards according to EN 13986 (EN 622-2 and 622-3) minimum raw density 650 kg/m?®

The value of the characteristic bearing strength of the intermediate layer must at least fulfil the value for solid softwood of strength class C24.

The compressive strength of the intermediate layer when loaded at right angles to the connecting surface (for wood-based panels, compressive
strength perpendicular to the board plane) must be at least equal to the value of the compressive strength perpendicular to the grain for solid

softwood of strength class C24.

Connection of the intermediate layer

The intermediate layer must be force-fit to the timber component (non-moving intermediate layer).

In other cases and generally in the case of movable intermediate layers, the load-bearing capacity of the connecting element should be
determined individually for the respective connection.

Connecting element for intermediate layers
The length must be selected so that the profiled length (insert depth) behind the intermediate layer corresponds at least to the length
specified in the statics tables.

Connection to concrete

Proof of the load-bearing capacity for fixing the tension tie in the concrete must be carried out separately taking into account the k value in
accordance with the requirements of the selected dowel.
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STATICS

Design tables

Maximum load capacities in kN

Characteristic raw density of timber: p, = 350 kg/m?® (C24)
Information in the design tables

Characteristic value F__, max.

7,Rk

Design value F,_, for KLED “short" and “very short"

Design of the connecting element
The necessary number of nails or screws can be calculated from the impact F e and the load capacity of a
connecting element F.:

nerf - Fz,Ed / (Fv,Pk X kmod / Ym]

Load capacity of the connecting element according to ETA-13/0523

4,0x4015.0 x 40 4,0 x50 15.0 x 50 4.0 x6015.0x60
Fla [KNT | 183 214 227
Raw density of timber at least 350 g/m?

Design of the load capacity of the tension tie:

Fog=Min{nxF  xk

zRd 'mod / YM’FRU, stee\}

The load-bearing capacity can be verified using the design value of the steel load-bearing capacity specified in the design table:
Fz‘Ed / Fzﬂd = 1

Design value of steel load capacity Frdteor is based on the partial safety factors according to EN 1993-1-1y,, = 1.0 and v, = 1.25.
For two-piece tension ties HT2, the partial safety factor according to EN 1993-1-8y,,, = 125 is considered additionally.

Impact on the dowel

F Foo ke

EdBo ' zEd

Design examples

Connection of posts to C24, to concrete panel

Tension tie with pressure plate (110410), nails 4 x 40 mm.
Design value of impact: Fe =147 kN; KLED short

Maximum load capacity
KLED short: n_ 141 F, =173 kN =147 kN = F,

Alternative determination of the necessary nails 4 x 40 mm:

Mot = Foeg / (Fu XK /v,)=147/(183x09/13) =16 —n =12

Alternative determination of the necessary nails 4 x 40 mm:

Fopg = Min{n X F oo XKy Pyt = Min {12 X 1.83 x 0.9 /1.3, 17.3} = min {15.2 17.3} = 16.2 kN

zRd
According to DIN EN 1985-1-1: k= 0.9 for KLED short and y,, = 1.3

d
Proof of load capacity of the tension tie
Foea/ Fo=147/152=097 =1

Impact on the dowel in concrete

Fiis = Foy Xk =147 x1.33 =196 kN

GH-HT22 tension tie (11060441) with nails 4 x 50 mm

Design value of impact: Fo =312 kN class of load impact duration (KLED) medium

Necessary number of nails 4 x 50 mm
Mo = Foeg / (Fup XKy 7v,) =812/ (214 %08 /13) = 237 —n=24

Load capacity of the tension tie with 24 nails 4 x 50 mm:

Flag = (N X F g X I / ¥ Fog oo = min {24 x 214 x 0.8 /1.3; 42,0} = min {31.6; 42.0) = 316 kN
According to DIN EN 1985-1-1: k= 0.8 for KLED medium and y,, = 1.3

Proof of load capacity of the tension tie

Foeg/ Fo=312/316=099=1

Impact on the dowel in concrete
Fopoo = Foy XK =312x10= 312 kN

Ed,Bo
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TENSION TIES |
WITH PRESSURE PLATE = -~

Art. No. Dimensions [mm] nBo nN Dimensions of pressure plate [mm] EAN  Weight Pallet PU
H X L X W([B) x T(S) 1xB g5 DL X DB X DS 4019346 kg

110310 42 x 983 x 60 x 20 12 17 90 X 50 X 12 007037 0.658 1000 20 L]

10305 280 x 122 x 40 x 20 12 11 90 X 50 X 12 007020 0.650 400 10 u
110405 340 x 182 x 40 x 20 12 23 160 X 50 X 15 017791 1.270 400 10 L]

110410 400 x 123 x 40 x 30 16 23 110 X 60 X 15 017807 1.270 400 10 L]

10415 420 x 222 x 60 x 20 16 38 200 X 60 X 20 017814 2.490 160 10 u

110420 420 x 102 x 60 x 20 20 38 85 X 60 X 20 017821 1.290 320 10 L]

Nn0425 480 x 123 x 60 x 25 20 38 115 X 70 X 20 017838 1.970 320 10 L]

10430 520 x 222 x 60 x 25 18 18 220 X 60 X 25 017484  3.500 480 4 u

The tension ties including pressure disc are used as a
classic tension connection for timber components with
connection to concrete,

Foot point anchors in timber frame construction are
quickly and easily released with this system.

The large baseplates including the pressure plates the
loads are statically verifiably transferred into the
concrete and timber constructions can be optimally
connected to the concrete substructure,
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STATICS

TENSION TIE WITH PRESSURE PLATE

L

Art. No. n nBo charakt. / KLED 4.0x40 | 5.0x40 4.0x50 | 5.0x50 4.0x60 | 5.0x60

H L W(B)T(S) 85 x0 o N, -~ Ny R~ Ny - k,
charact. 16,44 | 17,30 9 17,30 8

110310 142 93 60 20 7 15 Short 1,38 9 13,31 9 14,12 9 17,30 151
Very short 13,91 9 16,26 9 17,26 9
charact, 11,50 7 11,50 6 11,50 6

110305 280 122 40 20 1 15 Short 1,50 10 11,50 8 11,50 8 11,50 1,51
Very shaort 11,50 8 11,50 7 11,00 6
charact, 11,60 7 11,60 6 11,60 6

110405 340 182 40 20 23 13 Short 1,60 10 11,60 8 1,60 8 11,60 1,20
Very short 11,60 8 11,60 7 11,60 7
charact. 17,30 0 17,30 9 17,30 8

110410 400 123 40 3.0 23 8 Short 17,30 14 17,30 12 17,30 12 17,30 1,33
Very short 17,30 12 17,30 10 17,30 10
charact, 17,30 0 17,30 9 17,30 8

110415 420 222 60 20 38 8 Short 17,30 14 17,30 12 17,30 12 17,30 1,23
Very short 17,30 12 17,30 0 17,30 10
charact. 17,30 0 17,30 9 17,30 8

110420 420 102 60 20 38 22 Short 17,30 14 17,30 12 17,30 12 17,30 1,88
Very shaort 17,30 12 17,30 0 17,30 10
charact., 21,70 12 21,70 n 21,70 10

110425 480 123 60 25 38 22 Short 21,70 18 21,70 15 21,70 14 21,70 1,50
Very shart 21,70 15 21,70 13 21,70 12
charact, 21,70 12 21,70 n 21,70 10

110430 520 222 60 25 18 8 Short 21,70 18 21,70 15 21,70 14 21,70 1,31

Very shart 21,70 15 21,70 13 21,70 12



