LASTO elastomer bearings.

The efficient solution for bridge structures
and civil engineering.

A2 motorway, LOPPER section.

LASTO elastomer bearings - reliable and durable
support for rock-fall galleries and carriageway
sections. Covering for A2 moterway Hergiswil-
Stansstad, Swilzerland.
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LASTO bearings and their fields of application.

LASTO programme
Practical information concerning permissible stresses,
choice of bearings and installation instructions.

iy i LASTO-BLOCK elastomer bearings
e AEAIE Dimensions for reinforced unanchored and anchored
i 2 g §§ bearings to DIN 4141 can be found in fable 2,
g 2] | gg g from page 6 on
Bl a2 |42 (32| d |2 page 6 on.
Vod Ll h Yaul D o} h =
LASTO-BLOCK bearings

Reinforced elastomer bearings for universal application
in civil engineering and bridge construction.
Model types: NB, NBv, NBf and NBe.

LASTO-FLONBLOCK bearings

Reinforced tilt and slide bearings for civil engineering
and bridge construction.

Model types: Ga, KGa and KGe.

RESTON-FORCE
Horizontal force bearings as thrust gudgeon or guide
bearings for bridge construction.

LASTO-PILE and LASTO-FLONPAD
Simple reinforced and non-reinforced bearings for civil
engineering and bridge construction.

PROCEQ SA
Quality control, international standards, services
provided and our corporate philosophy.
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LASTO are reinforced and non-reinforced elastomer bearings for
civil engineering and bridge construction to DIN 4141, Part 14.

The production of LASTO bearings and the materials The splitting tensions in the adjoining structures must
used are subject to external quality control to DIN 4141, be determined and checked. A compressive stress
Part 140. The deformable components have a broad distribution in the joint according to a fourth degree
spectrum and permit the simultaneous support of the parabola must be taken into account.

following loads:

m vertical loads 2. Stress parallel to bearing plane

m horizontal movement in all directions For a parallel displacement v between superstructure
m rotation of the bearing surfaces around all axes and substructure the shear deformation is given by

m briefly applied horizontal forces tany= —E—

and the associated force in the bearing plane is

The following pages provide information about the most
g pagesp Hyy=A G-tany (C=1N/mm?

important technical requirements and characteristics of

the LASTO programme.
For bearings with an elastomer thickness
Permissible stresses _ =2 % B % perm. tany= 0.7
1. Stress perpendicular to bearing plane
r For thicker bearings h=< % or -‘31
S TR h h
erm.tany=0.7- (5-0.2) or 0.7-(—%-0.2

A=B-Lor A=d:L R ¥ (g—04) tg—02)
The mean bearing compression 6y, must not normally Shear deformations in several directions should be ad-
exceed the values in the following table 1. ded vectorially. Planned stresses parallel to the bearing

plane from permanent external loads including ground
pressure should be avoided.

Table 1: Permissible bearing compression and angle of rotation
Displacement per elastomer layer The rotation angles o’

forh= s% & 5_51_ *) per elastomer layer for rotary angle axis

Dimensions Elastomer- Mean bearing Parallel parallel to parallel to
BxL layer thickness compression displacement larger smaller
ord t Om v bearing side bearing side
min mim N/mm? mm arc/rad arc/rad
100x 100 5 10.0 3.5 0.0040 0.0040
100 x 150 5 10.0 3.5 0.0040 0.0030
150 x 200 5 10.0 3.5 0.0030 0.0030
200 x 250 8 12.5 5.6 0.0030 0.0025
200 x 300 8 12.5 5.6 0.0030 0.0020
200 x 400 8 12.5 5.6 0.0030 0.0012
250 x 400 8 12.5 5.6 0.0025 0.0012
300 x 400 8 15.0 5.6 0.0020 0.0012
350 x 450 11 15.0 1.1 0.0025 0.0020
400 x 500 11 15.0 7.7 0.0020 0.0015
450 x 600 11 15.0 1.7 0.0020 0.0012
500 x 600 11 15.0 1.7 0.0020 0.0012
600 x 700 15 15.0 10.5 0.0020 0.0015
700 x 800 15 15.0 10.5 0.0020 0.0012
800 x 800 18 18.0 12.6 0.0020 0.0020
900 x 900 18 15.0 12.6 0.0018 0.0015
@ 200 8 10.0 5.6 0.0040

@ 250 8 12.8 5.6 0.0040

@ 300 8 12.5 5.6 0.0030

@ 350 11 12.5 Tt 0.0040

@ 400 11 15.0 1.7 0.0030

@ 450 11 15.0 T.7 0.0030

@ 500 11 15.0 77 0.0020

@ 600 15 15.0 10.5 0.0020

@ 700 15 15.0 10.5 0.0020

@ 800 18 15.0 12.6 0.0020

@ 900 18 15.0 12.6 0.0015

*) restricted as section 2 for thicker bearings.




Stresses parallel to the bearing plane if unavoidable and
brief external loads are permissible however, provided
the displacements occurring are tolerable from the de-
sign viewpoint.

3. Rotation

For a rotational difference 9 between superstructure and

substructure the angle of rotation per elastomer layer is
U

e =
n

The rotation angles o must not exceed the values in
table 1.

Deviations in parallelism between bearing surfaces
caused by inaccuracies must not exceed 1.3 times the
permissible rotation angle in table I together with the
planned rotation angle. In addition, the traffic load pro-
portion must not exceed 0.5 times the specified values.

The theoretical restoring moment from rotation of the
bearing

M= %]LTG o for rectangular bearings
M= % o for circular bearings
(G = 1 N'mm?)
(o = rotation angle per elastomer
layer)

4. Sliding safety
The following conditions must be satisfied to prevent
sliding of unanchored bearings:
om = 3,0 N/mm? for elastomer bearings with base areas
of maximum 300 x 400 mm
or maximum 350 mm diameter
om = 5,0 N/mm? for elastomer bearings with larger
base areas.
Higher requirements may be necessary for structures
with higher dynamic stresses, for example, railway
bridges.
The bearings should be anchored for lower mean
compressions.

5. Compressive strain (vertical deflection)

In addition to settlement of the bearing of approx. 1 mm
owing to adaptation to the surface of the component
contacting the bearing, compressive strains of around

2 % of the elastomer thickness h can occur under the
permitted load.

Since the deformation characteristic curves are not linear,
the proportion of compressive strain from traffic loading
is less than its proportion in the total load.

The influence of compressive strain in the bearing on
the adjoining component should be demonstrated if
necessary.
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Structure and designation of bearing

Fig. 1

Bearing length

Bearing width

Bearing height

Bearing diameter

Central vertical load

Horizontal forces

Restoring force of bearing
Restoring moment of bearing
Vertical compressive deflection
Horizontal displacement, e.g. due to
dimensional change of structure
Horizontal displacement due to H
Total horizontal displacement
Angle of shear

Rotation angle of bearing surfaces rad
Shear modulus N/mm?
Total elastomer thickness mm
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See fable 2 for bearing dimensions.

Construction materials, stresses and fields of
application

LASTO bearings are made from synthetic rubber. This is
highly resistant to ageing and environmental and weathe-
ring influences such as ozone and UV radiation. The
vulcanized reinforcing layers of high-strength sheet steel
are fully enclosed in elastomer to ensure absolute corro-
sion protection and complete freedom from maintenance.



LASTO bearings can be used in dry conditions with a
temperature range from -30°C to +50°C, Brief temperature
increases up to +70°C can be withstood without problems.
Horizontal movement in LASTO-BLOCK bearings is absor-
bed by shear deformation. This produces restoring forces
calculated as follows:

R=%-B<L-G

R= h_VQ% : d_24_ﬁ .G [kN] for circular bearings
The shear modulus is assumed to be G = 1 N/mm? at
normal temperature. Stiffening of the bearing occurs at low
temperatures and the restoring forces consecuently in-
crease. It is important that a shear modulus of three times
the value at normal temperature should be assumed at a
temperature of -30°C.

[KN] for rectangular bearings

Choice of bearing
The following loading parameters must be known:

Vertical loads Amax. and Armin.
Horizontal forces H

Displacement v

Rotation angle of o

bearing surfaces

The bearing dimensions necessary can then be deter-
mined in the following sequence:

1, Dimensions B and L (rectangular bearing) or diameter
(circular bearing) with Amax.

2. Check whether Amin. > perm. Amin.

3. Required bearing height D from the permissible
displacement according to section "2. Stress parallel
to bearing plane", see page S.

4. Required bearing height D from the permissible
rotation according to table 2.
Important: the higher value of D from points 3 and
4 is decisive.

5. Check whether the restoring forces and restoring
moments for abutments or support columns are not
too large.

Owing to their design LASTO-BLOCK bearings can always
be moved and tilted on all sides. Briefly applied horizontal
forces can be absorbed by shear deformation. The resul-
ting restoring forces are used to support these horizontal
loads, provided the resulting displacements are permissi-
ble. Exclusive use of bearings of this kind is called a "float-
ing support" of the structure.

To determine the bearing height it should be noted that
the normal movements of the structure and the displace-
ments due to horizontal loads should be summated.

Installation instructions for LASTO-BLOCK
bearings

LASTO-BLOCK bearings are normally laid without
anchoring on a smooth and levelled mortar bed (cement
mortar of high compressive strength). It should be ensu-
red when laying the bearing that it is absolutely horizon-
tal (fig. 2).

min 30

Fig. 2

¢ = mortar bed

x = longitudinal
axis of bridge

v = longitudinal
axis of bearing

a = LASTO-BLOCK bearing
L = bearing length

B = bearing width

b = support

Raising the bridge

It can occur that LASTO-BLOCK bearings must be displa-
ced or underpinned to compensate for settlement and
displacement of abutments and supports. Design precau-
tions are therefore already made at the planning stage for
positioning suitable jacks. Request our brochures for spe-
cial flat jacks (fig. 3).

Fig. 3

a = LASTO-BLOCK bearing  d = flat jack opening
b = support Surfaces must be
c = bridge deck parallel




min ¢ = 3.0 N/mm? min 6< 3.0 N/mm#
1 2 <) 4 8 6 -z 8 9 10 11 12 13 14 15 16
. | dm _ Bsl = H o %

g '2 g y Sd = = = = —_
2| g8 . 2 (3% § g |3 26| 3 | 2| % | ®
S| ea S " 5 g2 | &5 |€8p|E8 | 83 |o83

3o B\ RS 35| EL| 5 |328lace| Bk T EEENERE
£ EE g & & Elo 2 %>§%> 5d |[§5g| & @ & 8
Ese 8| &5 |3%| & |68 (85|24 [ci2|848| 82 258 2 ke g 2
A | om | BxLdiad| n |vperm| D h |vperm| D D h : B L B/L dia.d
kN |N/mm? mim - mm mm | mm mim mm mIm mim Stk arc/rad | arc/rad | arc/rad | arc/rad
1 7.0 14 10 - - - - 0.004 0.003 0.005
2 10.5 21 15 7.0 42 32 10 0.008 0.006 0.010
100 10.0 100 x 100 K] 14.0 28 20 10.5 49 39 15 1 0.012 0.009 0.015
150 10.0 100 x 150 4 16.3 35 25 14.0 56 46 20 0.016 0.012 0.020
5 18.0 42 30 16.3 63 53 25 0.020 0.015 0.0285
6 - . - 180 | 10 60 30 0.024 0.018 0.030
1 (1.0) | (14) (10) - - - - 0.003 0.003 0.004
2 10.5 21 15 (7.0) (42) (32) (10) 0.006 0.006 0.008
3 14.0 28 20 10.5 49 39 15 0.009 0.009 0.013
4 17.5 35 25 | 14.0 56 46 20 0.012 0.012 0.017
300 10.0 150 x 200 5 21.0 42 30 17.5 63 53 25 1 0.015 0.015 0.021
6 23.3 49 35 21.0 70 60 30 0.018 0.018 0.025
1 2583 56 40 23.3 77 67 35 0.021 0.021 0.029
8 27.0 63 45 253 84 74 40 0.024 0.024 0.033
9 : = 2 |eto 91 81 45 0.027 0.027 0.037
1 el | a9 (13) - - - - 0.003 0.003 0.004 0.004
2 14.7 30 21 (11.2) | (49) (39) (16) 0.006 0.008 0.008 0.008
314 10.0 @ 200 3 20.3 41 29 16.8 60 50 24 0.009 0.008 0.012 0.012
630 | 125 | 200x250 4 25.9 52 37 224 | T 61 32 1 0.012 0.010 0.016 0.016
750 12.5 200 x 300 5 30.4 63 45 28.0 82 12 40 0.015 0.013 0.020 0.020
6 3T 14 53 317 93 83 48 0.018 0.015 0.024 0.024
T 36.3 85 61 34.7 104 94 56 0.021 0.018 0.028 0.028
1 9.1 19 13 0.003 0.002
2 147 30 21 0.008 0.004
940 125 280 x 300 3 203 41 29 0.008 0.006
4 259 52 37 0.010 0.008
5 31.5 63 45 0.013 0.010
1 @ | a9 | 13 - " " y 0.003 | 0001 | 0.003
2 | 147 | 30 21 |2 | @9 | @9 | ae 0006 | 0002 | 0.006
3 203 41 29 16.8 60 50 24 0.009 0.003 0.009
1000 | 125 200 x 400 4 259 52 37 22.4 Tl 61 32 2 0.012 0.005 0.012
5 304 63 45 28.0 82 12 40 0.0158 0.006 0.015
6 33.7 14 53 31.7 93 83 48 0.018 0.008 0.018
1 36.3 85 61 34.7 | 104 94 56 0.021 0.009 0.021
1 ©n | a9 | 13 - % 2 = 0.003 | 0001 | 0003 | 0.004
2 | 147 | 30 21 | 1oy | 9 | @9 | as) 0.005 | 0002 | 0005 | 0.008
3 203 41 29 16.8 60 50 24 0.008 0.004 0.008 0.012
614 12.5 5250 4 25.9 52 37 22.4 Tl 61 32 0.010 0.005 0.010 0.016
1250 12'5 250 x 400 5 315 63 45 28.0 82 T2 40 2 0.013 0.006 0.013 0.020
* 6 36.5 14 53 33.6 93 83 48 0.015 0.007 0.016 0.024
7 40.0 85 61 37.9 | 104 94 56 0.018 0.009 0.018 0.028
8 43,1 96 69 41.2 | 115 105 64 0.020 0.010 0.021 0.032
9 - - - 44,1 | 126 116 12 0.023 0.011 0.023 0.036
1 ©n | a9 | 13 - - - - - 0.001 | 0002 | 0.003
2 14| @0y | 21) | 1.2y 49) | 39 | (16) 0.004 0.002 0.004 0.006
3 |203 | a1 29 | ass)| 60) | Bo) | (29 0.006 | 0004 | 0007 | 0.009
4 25.9 52 a7 224 | M 61 32 0.008 0.005 0.009 0.012
884 12.8 @ 300 5 31.5 63 45 28.0 82 T2 40 2 0.010 0.006 0.011 0.015
1800 | 15.0 300 x 400 [§] 37.1 14 53 33.6 93 83 48 0.012 0.007 0.013 0.018
7 42,5 85 61 39.2 | 104 94 56 0.014 0.008 0.015 0.021
8 46.2 96 69 44,0 | 115 105 64 0.016 0.010 0.018 0.024
9 49.5 102 17 475 | 126 116 12 0.018 0.011 0.020 0.027
10 52.4 118 85 50,7 | 137 127 80 0.020 0.012 0.022 0.030
11 - - - 53.4 | 148 138 88 0.020 0.013 0.024 0.033


































