TECHNICAL DATA SHEET

Compact core bearing
Transmission of high loads and thermal separation in the construction industry

Dimensioning with design values

®cALenBERG

The bearing is dimensioned in accordance with the general building authority approval up to a compressive stress g, ,0f 63 N/mm?
(thickness 20 mm) and o, , of 42 N/mm? (thicknesses 5, 10 and 15mm). The dimensioning concept is based on the form factor.

LOAD TYPE

Design value of the load capacity

Elastic deformation

Material properties

Fs

1

e

EQUATION

t l jAt

18

Fort < 15mm
Operm = 16.2 - 5°75 <42 [N/mm?]
Fort =20mm
0. =342-57<63[N/mm?]

perm

Form factor S, see page 2

see page 4

Coefficient of thermal conductivity A:
0.2 [W/(m*K)]

Surface resistivity according to EN 20284:
7.5-10"°Q

Volume resistivity according to IEC 93:
2.1-10%Qcm

KEY TO EQUATION SYMBOLS

Fq Vertical force
Ae Bearing area gp*'d
S Form factor, ratio of compressed bearing area
At
A; to unloaded body area 2
a, Shorter bearing side
b4 Longer bearing side
a Component width
b Component length

Design value of the load capacity
Bearing thickness

Elastic deformation

Thermal conductivity
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Calculation of the form factor

The form factor S, as the ratio of the compressed area to the freely formable area, is taken for the dimensioning of unreinforced
elastomeric bearings. The permissible compressive stress in relation to the bearing dimensions is calculated with the form factor S.

FORM FACTOR FOR RECTANGULAR BEARINGS

FORM FACTOR FOR STRIP-SHAPED BEARINGS

Without hole With hole(s), n<12
hoTn. 42
5o bia g 2b-gnd @
2-t(b +ay) 2-t(@a+b)+t-m-n-d 21 b,>>a,

FORM FACTOR FOR ROUND BEARINGS

Without hole With hole
s D s D-d
4-v2t 4-v2t
d /‘ﬁ\' o .
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Thicknesses: 5, 10 and 15 mMmm

Note: For t = 5mm, gy, = 42 N/mm2. This tabular overview is not shown here.

The tables below show the design value of the load capacity in relation to the bearing dimensions. Intermediate values may be inter-
polated.

BEARING DESIGN VALUE OF THE LOAD CAPACITY, Ogg [N/mm?]
Thickness Width BEARING LENGTH [mm]

[mm] [mm] 350 | 400 | 450
100 322 | 334 | 344 | 353 | 362 | 369 | 38.6 | 40.0 | 41.1
110 334 | 346 | 357 | 36.7 | 37.7 | 385 | 404 | 419
120 344 | 357 | 369 | 38.0 | 39.0 | 40.0
130 353 | 36.7 | 38.0 | 39.2 | 403 | 41.3
140 362 | 37.7 | 39.0 | 403 | 415
10 150 369 | 385 | 40.0 | 41.3
160 37.6 | 39.3 | 40.8
175 38.6 | 40.4
200 400 | 419
250
300

BEARING

DESIGN VALUE OF THE LOAD CAPACITY, g4 [N/mm?]
BEARING LENGTH [mm]

Thickness Width

[mm] [mm]
100 238 | 246 | 254 | 26.1 | 267 | 27.2 | 285 | 295 | 303 | 31.1 | 31.7 | 32.2 | 33.1 | 338 | 344 | 349
110 246 | 255 | 264 | 27.1 | 27.8 | 284 | 29.8 | 309 | 31.8 | 32.7 | 33.4 | 340 | 350 | 358 | 36.4 | 37.0

120 254 | 26.4 | 27.2 | 28.1 | 288 | 295 | 31.0 | 32.2 | 33.3 | 34.1 | 349 | 35,6 | 36.7 | 37.6 | 38.4 | 39.0
130 26.1 | 27.1 | 28.1 | 289 | 29.7 | 30.5 | 32.1 | 334 | 346 | 355 | 36.4 | 37.1 | 384 | 39.4 | 40.2 | 40.9

140 26.7 | 27.8 | 288 | 29.7 | 30.6 | 31.4 | 33.1 | 345 | 358 | 36.8 | 37.8 | 38.6 | 40.0 | 41.1
150 27.2 | 284 | 295 | 305 | 314 | 32.2 | 340 | 356 | 369 | 38.1 | 39.1 | 40.0 | 41.5
160 27.8 | 29.0 | 30.1 | 31.1 | 32.1 | 33.0 | 349 | 36.6 | 38.0 | 39.2 | 403 | 41.3

1 5 175 28,5 | 298 | 31.0 | 32.1 | 33.1 | 340 | 36.2 | 379 | 39.5 | 40.8

200 29.5 | 309 | 32.2 | 334 | 345 | 356 | 37.9 | 40.0 | 41.7
250 31.1 | 327 | 341 | 355 | 36.8 | 38.1 | 40.8
300 32.2 | 340 | 35.6 | 37.1 | 38.6 | 40.0
350 33.1 | 350 | 36.7 | 38.4 | 40.0 | 41.5
400 33.8 | 358 | 37.6 | 39.4 | 41.1
450 344 | 364 | 384 | 40.2
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Thickness: 20mm

BEARING DESIGN VALUE OF THE LOAD CAPACITY, 0g4 [N/mm?]

Thickness|  Width BEARING LENGTH [mm]

[mm] [mm]
100 400 | 41.3 | 425 | 436 | 445 | 454 | 473 | 489 | 50.2 | 51.3 | 52.3 | 53.1 | 54.5 | 55.6 | 56.4 | 57.2
110 413 | 42.7 | 440 | 452 | 463 | 47.2 | 494 | 51.1 | 525 | 53.8 | 549 | 55.8 | 57.3 | 58.6 | 59.6 | 60.4

120 425 | 440 | 454 | 467 | 47.8 | 489 | 51.2 | 53.1 | 54.7 | 56.1 | 57.3 | 583 | 60.0 | 614 | 625
130 43.6 | 452 | 46.7 | 48.0 | 493 | 50.4 | 52.9 | 55.0 | 56.7 | 582 | 59.5 | 60.7 | 62.6
140 445 | 463 | 47.8 | 493 | 506 | 51.8 | 545 | 56.7 | 58.6 | 60.2 | 61.6 | 62.9
150 454 | 472 | 489 | 504 | 51.8 | 53.1 | 559 | 58.3 | 60.3 | 62.1
160 462 | 48.1 | 499 | 51,5 | 529 | 543 | 57.3 | 59.8
175 47.3 | 494 | 512 | 529 | 545 | 559 | 59.2 | 61.9
20 200 489 | 51.1 | 53.1 | 55.0 | 56.7 | 58.3 | 61.9
250 51.3 | 53.8 | 56.1 | 58.2 | 60.2 | 62.1
300 53.1 | 558 | 583 | 60.7 | 62.9
350 54.5 | 57.3 | 60.0 | 62.6
400 55.6 | 58.6 | 61.4

450 56.4 | 59.6 | 62.5
500 57.2 | 60.4
550 57.8 | 61.1
600 58.3 | 61.7

Spring characteristic
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Dimensioning

Static dimensioning of a thermal separation layer of the type core compact bearing using the method according to the article in Bauinge-
nieur 11/2005 "Dimensioning of front slab connections with elastomer intermediate layers”, Prof. Dr. L. Nasdala, B. Hohn, R. Riihl

GEOMETRY

Dimensions of front slab This produces the

= Height of the front slab h, = Height of the thermal separation layer h,
= Width of the front slab b, he=h,-2d,

" N_umber of holes n = Width of the thermal separation layer b,
® Diameter of the holes d be = b,- 2,

= Vertical distance between the holes e,

Selected edge distance™ d, Thickness of the thermal separation layer t.

*) Calenberg Ingenieure recommends an edge distance between the thermal separation layer and the edge of the front slab that corresponds to the thickness of
the thermal separation layer. This is done for visual reasons rather than structural ones and is intended to avoid the bulging of the core compact bearing out of the
bearing joint.

LOADS

Design moment (positive value means pressure on the lower half of the component) M, 4
Design normal force (negative value means compressive force) Ny
Prestress force per bolt Fs

Characteristic level is applied on account of the bolt prestress force

This produces
® the characteristic moment M, =M,/ 1.4
® the characteristic normal force N = N4/ 1.4

CALCULATION OF THE EXISTING STRESS Oyt

_n*FS—N

Zero stress line z,: Zo=—— h?
0 0 12 My e

Case a):
Izol> he/2 — Zero stress line outside the cross-section —» Only compressive stress in the cross-section

Effective height h,,: h. = h.+ 2M,
N-n=*F
-N* 2
Existing characteristic ot = (N-n«F)
COMPressive Stress Geys:: be[he (N - n*F)+2M,)]

Existing design

. Oexistd = 1.4+ Oexist
compressive stress Oexistd-
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Dimensioning
Case b):
|zol< hef2 — Zero stress line inside the cross-section —p Tensile and compressive stresses in the cross-section
. _ N-n=*F, /h 6M, (h’ _
Bolt tensile stress F: F= T (? _ Zo) + h3ey (I -7, )
b= hot 2M,-Fxe,
N-n=*F-F
Existing characteristic (N-n=F4-F)?
COMPIEsSiVe Stress Oeyist: Teist = belhe (N - n* Fo- F) + 2M, - Frey]

Existing design
COMPressive Stress Oestq: Ocxistd = 1.4 % Oexist

CALCULATION OF THE PERMISSIBLE STRESS Oy g

Form factor S (ratio of the compressed area to the body area)

Ishn<23h.? —» yes —» no

¢
If yes: hm*be-n?
Assumption: only one bolt row S=

in pressure area 2t. (h,, + b+ 1d)

Operma = 16.2 % S%75< 42 N/mm?  for t < 20mm

Operma = 34.2 % S%7< 63 N/mm?  for t = 20mm

Comparison of existing stress and permissible stress: If Opemg 2 Oexista proof is provided!
2

If no: hp* be - nT—

Assumption: all bolts in pressure area 4

B t. (2h, + 2b. + nmd)

Operma = 16.2 *S%7°< 42 N/mm?  for t <20mm

0-perm,d =34.2 *S% < 63 N/mmz fort=20mm

Comparison of existing stress and permissible stress: If Opermg 2 Oexista proof is provided!

QR-CODES FOR THE MANUALS FOR THE DIMENSIONING SOFTWARE PCAE

The contents of this document are the result of extensive research work and application experience. All information is given to the best of our knowledge; it does not provide any assurance of
properties, nor does it release the user from the duty to perform its own checks, including with regard to third-party property rights. Liability for damages, regardless of their nature and legal
grounds, is excluded for advice provided by this document. We reserve the right to make technical changes in the course of product development.
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