TECHNICAL DATASHEET ®caLeNBERG

bi-Trapez Bearing
Structural bearing for static structural members and impact sound insulation

Design values
The bearings are dimensioned according to the national technical approval up to a compressive stress 0, ;= 17,4 N/mmZ

The design concept is based on the shape factor. Holes, cut-outs and the required edge distances must be taken into account
according to DIN EN 1992.

TYPE OF LOAD ACTING

Design value of ) ) ]
bearing resistance All. shear deformation Deflection Allowable rotation

Fs

Opg= Thickness t see page 4 Thickness t
1,095 x $'%3 < 17.4 [NJmm?] |t=10mm:all. u=4mm t=10mm:
t=15mm:all. u=5,5mm all. a=3000/a; [%o0]
t=20mm: all. u=8mm t=15mm:
all. a=5000/a; [%0]
Horizontal force Hy = t=20mm:
Cy * U~ Ag/20000 [kN] all. a=6500/a; [%o]

(Rectangular bearing)

Additional rotation acc.

A minimum compressive stress of to technical approval:
1 N/mm? is required to prevent the ® 10%o from obliquity
bearing from slipping. 62

5 from unevenness

°
a

Shape factor S see page 2 | Csyvalues and boundary conditions,
see page 5 see also booklet 600, DAfStb

LEGEND FORMULA SYMBOLS

Vertical f
::d Hi)rrtilzcoantaolrfcoerce Os.q Design value of the load capacity
Ad Bearing area Oc o Design compressive stress from load
. ° . . a Bearing rotation
S Shape factor, Ratio of pressed bearing .
Csw) Shear stiffness
surface A; to unloaded lateral surface . .
a Short side of bearin u Shear deformation of the bearing
! . . g t Thickness of bearing
b Long side of bearing . .
5 Component width At Bearing deflection
b Component length
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bi-Trapez Bearing
Structural bearing for static structural members and impact sound insulation
Design of the shape factor

For the design of unreinforced elastomeric bearings, the shape factor S is defined as the ratio of the compressed to the freely deformable
surface. The shape factor S is used to calculate the permissible compressive stress as a function of the bearing dimensions.

SHAPE FACTOR FOR RECTANGULAR BEARING

Without drilled holes With drilled holes, n<4

_ byay ._ a-b—%n-d2 a
2-t(by +ay) 2-t(@+b)+t-m-n-d 2-t b,>>a,

SHAPE FACTOR FOR BEARING STRIP

S
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bi-Trapez Bearing
Structural bearing for static structural members and impact sound insulation

Thickness: 10 mm
The following tables show the design value of the load capacity and the allowable angle of distortion as a function of the bearing
dimensions. Intermediate values may be interpolated.

BEARING
L FeIIR Id DESIGN VALUE OF THE LOAD CAPACITY, Oy [N/mm?]

BEARING LENGTH [mm]

20 | 150 | 42 | 48 | 54 | 60 65|70 | 75 | 80 | 84 | 94 | 103 | 11,2 | 11,9 | 12,5 | 13,1 | 141 | 150 | 15,7 | 164
15 1200 | 48 | 55 /63|70 77 |84 |91 |97 103 11,8 131|143 | 154 |16,5| 174 | 174 | 174 | 174 | 174

‘10 30 /100 | 33 38 | 41 |45 48 |51 54|57 |60 |65|70| 74|78 81 84|89 |93 |96 |99

Thickness: 15 mm

‘ 15 40 | 100 | 19 | 20 | 22 | 24 | 26 | 28 | 29 | 31 |32 |35 |38 |40 |42 |43 45| 48 | 50| 51 | 53
‘ 333|150 | 24 | 26 | 29 {32 35|38 40|43 | 45|50 55|60 |64 |67 70| 76 |80 | 84 | 88
‘ 25 | 200 | 28 |30 34|38 |41 | 45|49 52 55|63 70|77 83|88 93 102|109/ 11,6 | 12,2

Thickness: 20 mm

BEARING

gl SEEIR il DESIGN VALUE OF THE LOAD CAPACITY, Gkq [N/mm?]
BEARING LENGTH [mm]

‘20 325|200 | 24 27 |29 |31 |33 |35|40 45|49 53 |56 |60|65| 70| 74 78

STRIP BEARINGS

B RAP AR

BEAR ) BEARING THICKNESSES
10mm 15mm 20mm
Fra a Fra a Fra a
[kN/m] [%%00] [kN/m] [%%00] [kN/m] [%0]
50 225 40 120 40 - -
100 1312 30 702 40 450 40
150 2610 20 1968 333 - -
200 3480 15 3480 25 2624 32,5
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bi-Trapez Bearing
Structural bearing for static structural members and impact sound insulation

Load deflection curves

Thickness 1T0mm Thickness 15mm
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DEFLECTION At [mm]

Load deflection curve for different bearing thicknesses

~ 1.0 Bearing deflection in the lower, acoustically relevant
compressive stress range, orientation diagram
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®cAaLenBERG

Structural bearing for static structural members and impact sound insulation

Shear stiffness

/‘
7

SHEAR STIFFNESS Cgy [kN/mm]
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COMPRESSIVE STRESS 0 [N/mm?]

SHEAR STIFFNESS CURVE

Perpendicular to profile.

— t=10mm

— t=15mm

— t=20mm

Parallel to profile.

— t=10mm
— t=15mm

— t=20mm
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bi-Trapez Bearing

Structural bearing for impact sound insulation

Impact sound levels

Measured according to DIN 7396 in the compressive stress range 0 = 0.1 N/mm?- 0.7 N/mm?2.

IMPACT SOUND LEVELS

Bearing thickness | Bearing width | Eff. vertical load AL fiight ALy sight AL Deflection
[mm] [mm] [kN/m] max. [dB] max. [dB] max. [dB] [mm]
50 5-35
100 10-70
10 20 22 23 0.8-3.8
150 15-105
200 20-140
50 5-35
100 10-70
15 22 24 25 0.9-5.5
150 15-105
200 20-140
100 10-70
20 23 25 26 1.2-7.4
200 20-140
LEGEND
Al*wsigne  Rated flight impact sound level difference as per DIN 7396 for certification in compliance with DIN 4109-2
ALwsigne  Rated flight impact sound level difference as per DIN 7396 for certification in compliance with ISO 12354-2
Al Rated impact sound level difference for rigid connection and with decoupling in compliance with DIN 7396, product parameter

Example of the sound insulation certificate
in compliance with DIN 4109 Part 2

For apartment buildings:
Single-skin, bend-proof staircase wall

Stair flight on a single-skin, bend-proof
staircase wall as per DIN 4109-32: L, 0w < 60 dB

Rated flight impact sound level difference
bi-Trapez Bearing t=15mm, b=50mm, measured as per DIN 7396: AL, 1..s 2 22 dB

Certificate
Lln,w = Ln,eq,O,w - AL*W'Lauf =60 dB -22 dB =38 db
L'nw + Uprog = 38 dB + 3 dB = 41 dB

The following requirements are thus met:
DIN 4109, strict requirement L, < 47 dB
DEGA, Class B L,,, < 43 dB

VDI 4100, SSt Il L, < 44 dB
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bi-Trapez Bearing
Structural bearing for impact sound insulation
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NATURAL FREQUENCY CURVE

The figure shows the natural frequency of a single-
degree-oscillator with bi-Trapez Bearing as an elastic
bearing for an excitation with a velocity amplitude
between 0,1 and 1,0 N/mm?Z.

In this range, bi-Trapezlager is suitable for the impact
sound and structure-borne noise insulation due to its
soft spring characteristics.

— t=10mm
— t=15mm

— t=20mm

DIAGRAM

The two diagrams show the possible effect of bi-Trapez
Bearing when used for the insulation of structure-borne
noise. Decisive for the structure-borne sound insulation
is the ratio of the occurring excitation frequency to the
natural frequency shown above. The larger this is, the
better the insulation. As can be seen in the diagrams, an
insulation effect of over 90 % is possible even with an
excitation frequency of 100 Hz. This corresponds to an
impact sound insulation of 20 dB. Excitation frequen-
cies above 100 Hz are shielded to an even higher degree.

— t=10mm
— t=15mm

— t=20mm
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Impact sound insulation
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bi-Trapez Bearing

Structural bearing for impact sound insulation

Impact Sound Stop stair element
for cast-in-place concrete applications

CROSS- SECTION TYPE I CROSS SECTION TYPE Z MEASUREMENTS

Overall length

I
% % bE% *J[ j b  Overall width
j t Overall thickness
CROSS-SECTION TYPE L ] t a  Web length top
ot b, [ T ¢ Web length bottom
: T S t,  Web thickness to
| a .
a it t.  Web thickness bottom
J ‘ & S be bi-Trapez Bearing width
_ t .
= r Edge width
%rb ‘JH bs# T ‘J[ ' ’
‘ b ‘

IMPACT SOUND STOP STAIR ELEMENT

Bearing thickness | Bearing width | Cross-section type
[mm] [mm]
|
10 50 L
VA
|
10 100 L
VA
|
15 50 L Water repellent cover
YA 3 bi-Trapez Bearing
| F Thermal insulation
15 100 L
VA
|
20 100 L
Z

The contents of this publication are the result of many years of research and experience gained in the application of this technology. All information is given in good faith; it does not
represent a guarantee with respect to characteristics and does not exempt the user from testing the suitability of products and from ascertaining that the industrial property rights of
third parties are not violated. No liability whatsoever will be accepted for damage - regardless of its nature and its legal basis - arising from advice given in this publication. We reserve
the right to make technical modifications in the course of product development.
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