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CIGULAR®-SLAB BEARING
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Elastomeric flexible bearing — with low shear
resistance

No maintenance and lubricants needed,
highly ageing resistant



Product Description

Type S

Type E

| = bearing length
b = bearing width thermal insulation
t = bearing thickness
Iz = Length of the studded top layer
elastomeric mat studded
bg = Width of the studded elastomeric
elastomeric mat
a_ = Edge distance,
longitudinally
ag = Edge distance,
transversely
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Support for Reinforced
Concrete Slabs

A concrete slab supported on brick
walls or on reinforced concrete walls is
inevitably continuously subject to load
redistributions. These are caused by
changes in length due to temperature
variation, deflections, creep and shrinkage,
but can also be caused by vibration.

Damage to concrete roof slabs is
particularly noticeable if as a result of
insufficient thermal insulation the slab
deformation causes shear cracks due
to considerable changes in length.

For years attempts were made to
compensate shear deformations with as
little constraint as possible i.e. low
friction, relative movements between slab
and wall. However, these were carried out
with inadequate materials e.g. thin
thermo-plastic sheets (anti-friction layers).
No consideration was given to the fact
that these movements cannot happen in a
continuous, even, smooth and horizontal
wall joint due to the geometrical shape of
the supporting structural element.

It is very theoretical to assume such
conditions; practically there do not exist
such joints. Furthermore, thin layers of
sheets are not suited to compensate
uncontrollable load redistributions and
increasing edge pressures which go

together with slab deflections and hence
prevent the danger of edge failure and

chipping.

Only after a consequent investigation
into the causes of the cracks and their
behaviour with regard to building physics
could the technical development of a
permanently elastic “deformation joint“ be
started. The stresses were put in relation
to practical tests, parameters for an
engineering design were determined and
the exact load transfer was studied.

Since 1976 Calenberg Cigular®-Slab
Bearing effectively prevents structural
defects in many different structures
and buildings.

v Plan view of bearing
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unloaded state
loaded state

Vectorial addition of the transverse tensile forces (splitting forces)
for homogenous elastomeric bearings

Vectorial subtraction of local transverse tensile forces in the case
of concentrated load transfer due to a stress equalizing elements.

Figure 2: Effect of transverse tensile forces

above: Homogenous unreinforced elastomeric bearing
below: Elastomeric element of Cigular®-Slab Bearings
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Design Examples

Example 1:
Line load: Quacar = 65 kKN/m

Expected horizontal displacement
of bearing: Al =8 mm

Selected elastomer width according to
design chart 1: be = 60 mm

Design check for line load:
Quatow = 67 KN/m > Quactua = 65 KN/m

Ratio of horizontal force
to vertical force
according to Figure 5: H/V = 0.39

Horizontal restoring force:
Qractual = 0.39 + Quactal = 0.39 - 65 kN/m = 25.35 kN/m

Example 2:
Line load: Quacar = 28 KN/m

Expected horizontal displacement
of bearing: Al =5mm

Selected elastomer width according to
design chart 1: be= 35 mm

Design check for line load:
Quallow = 39 kN/m > Quiactual = 28 kN/m

Ratio of horizontal force
to vertical force according
to Figure 5: H/V = 0.35

Horizontal restoring force:
QH.actual = 0.35- Qactual = 0.35 - 28 kN/m = 9.80 kN/m

Design
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Design Chart 1

Cigular®-Slab Bearing ]
Type S ]

allowable Width of elastomeric Allowable angle
vertical force flexible element of rotation over bg

qV,aIIow b q M
‘ I = l —_— a

Qaiow [KN/m] bg [mm] Qgliow [%o]

39 35 34.3
52 a7 255
67 60 20.0
79 71 16.9
92 83 14.5
104 94 12.8
118 106 11.3
131 118 10.1
144 130 9.2
158 142 8.5
171 154 7.8
183 165 7.3
196 177 6.8
209 188 6.3
222 200 6.0

Allowable horizontal deformation in all directions
qH,aIIow

uallow= + 10 mm

44U

Horizontal force (restoring force due to See Figure 5
horizontal deformation of bearing) and design examples

Bearing thickness 10 mm
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Cigular®-Slab Bearing
Type E

allowable compressive stress ooy Oalow = 1.11 N/mm?

allowable
vertical force

Va ow
3 Vatow [KN] = 1.11; Ig [mm]; be [mm]

— —

Area of elastomeric bearing required Ag, requ = lE _PE = Vagtual / Galiow

Allowable angle of rotation over O giow = 1200 / a [%eo]

QM a Area of bearing is

perpendicular to axis
of rotation

4_+a |E0rbE

Allowable horizontal deformation
in all directions
H

= —r— o = = 10T
Hu

Horizontal force (restoring force due to See Figure 5 and design examples
horizontal deformation of bearing)

Bearing thickness 10 mm

I, bg, @, uin mm; o in %o

Design Chart 2
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Characteristics

Characteristics

In contrast to standard sliding bearings
where bearing components are subject
to frictional movements Cigular®-Slab
Bearings transmit movements of
structural members by deformations of
the flexible elastomeric material with low
shear resistance (Figure 3). The bearing
reacts spontaneously to horizontal
forces with low shear resistance. The
bearings work without slip agents or
lubricants and are independent of
temperature.

Practically, this means:

B The ratio H/V is zero when the
horizontal movement starts (Figure 6).
Static friction which in sliding
bearings attributes to most of
the shear resistance need not to be
overcome.

M Load transfer with centric stress
relieving effect to the adjacent
structural members is ensured.

B The Cigular®-Slab Bearing can take
shear deformations in any direction in
particular in the case of dangerous
slab deformations of supporting, load
bearing members underneath (e.g.
brick masonry) in longitudinal direc-
tion of the wall.
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B Safety is not influenced by slightly
non-parallel, uneven and rough
contact areas of the support (wall/slab).
The load bearing elastomeric elements
elastically compensate small geometric
imperfections and misalignments.

B Compressive stress, horizontal
displacement and angular rotation can
be calculated and verified.

B The joint between slab and wall is
thermally insulated.

B Transverse tensile forces do not occur
in adjacent structural members but
they virtually cancel each other
vectorially due to the individual action
of single elements (Figure 2).

B The Cigular®-Spring Element offers
excellent protection against vibration;
penetration of structure-borne noise is
largely prevented.

Types of Delivery

Calenberg Cigular®-Slab Bearing is
cut according to strip or point support
application into the required bearing
elements (see Figure 1) and delivered.
Type E bearings can be supplied with
holes, cut-outs etc. such that bolts or
dowels can be fed through.

Edge Distance

The minimum edge distance of the
elastomeric elements to the outer edge of
the structural member has to be 30 mm.

Section

e

Plan view

Sliding sheet

G

Section

o 5|

Plan view

Direction .
of bearing movement

Cigular®-Slab Bearing

Figure 3: Functioning of a slip foil (a) and Cigular®-
Slab Bearing (b).
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Shear displacement u

v

Compressive stress op [N/mm?]

075 1.00 125 150 175 2.00
Deflection At [mm]

3 4 5 6 7
Shear displacement u [mm)]

Deflection
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Test Certificates

Test Certificates,
Tests for Suitability

B Test certificate no. P-20040369: Com-
pression and shear testing; Institute
for Materials Science and Testing of
the Technical University of Hanover,
Accredited Testing Authority for Civil
Engineering; January 2004

B Fire safety assessment no. 3799/
7357-AR; assessment of Calenberg
elastomeric bearings regarding
classification into the fire resistance
class F 90 or F 120 according to
DIN 4102 part 2 (issued 9/1977);
accredited Testing Authority for Civil
Engineering at the Institute for
Construction Materials, Reinforced
Concrete Construction and Fire
protection, Technical University Braun-
schweig; March 2005

B Research reports no. 2616/873,
2220/883-1, 2220/883-2: Measurement
of natural frequency, structure-borne
noise and impact sound insulation;
Accredited Testing Authority for
Civil Engineering, at the Institute
for Materials, Reinforced Concrete
Construction and Fire protection,
Technical University Braunschweig;
Oktober 1993.

The contents of this publication are the result of many years
of research and experience gained in application 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. This does
not apply in the event that we or our legal representatives
or management are found guilty of having acted with intent or
gross negligence. No liability is borne for damage due
to ordinary negligence. This exclusion of liability applies also
to the personal liability of our legal representatives and
employees and other persons employed in performing our
obligations.

Calenberg Ingenieure,

planmaBig elastisch lagern GmbH
Am KnUbel 2-4

D-31020 Salzhemmendorf/Germany
Phone +49 (0) 5153/94 00-0

Fax  +49(0)5153/94 00-49
info@calenberg-ingenieure.de
http://www.calenberg-ingenieure.de
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Cavity wall support Single wall support

Slab/Wall Cross Sections

Reinforced concrete
roof slab

Loadbearing Loadbearing
single exterior wall single interior wall

Figure 7: Installation of Cigular®-Slab Bearing

A) In the case of cavity walls, the slab (separated by the joint) has to be supported on either side
of the joint; therefore, two bearing elements are required which have to be placed separately
next to the joint.

B) Support of roof slabs on single walls, here with Cigular®-Slab Bearing, Type S.

1) Cigular®- Slab Bearing, Type S, standard length 1 m

2) Cigular®- Slab Bearing-special size, Type S; length to be cut on site according to special size.

3) Adhesive cover strip for butt joints; to be carefully pressed down after installation
(butt joint seal)

Fire Behaviour

For all applications of elastomeric bearings
which have to comply with fire protection
requirements the fire safety assessment
no. 3799/7357-AR- of the Technical
University of Braunschweig applies. It

specifies minimum dimensions and other
measures in accordance with the
specifications of DIN 4102-2, Brand-
verhalten von Baustoffen und Bauteilen
(Fire behaviour of construction materials
and components), 1977-09.
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