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924. SYMBOLS AND NOTATIONS

924.1. Symbolic Representation of Bearing Function
Symbol Bearing Resists Resists ' Permirs Permits
Type Vertical Horizontal Translation Rotation
Load Force Along Along Axis (In The
Direction (In Direction Honzontal
The Horizantal {In The Flane)
Plane) Horinzontal
Flane)
o Fixed Yes Any No Any
Pot
Free Yes Mo Any Any
aliding
Pot-cum-
FTFE
Cuided Yes Lini-directional | Uni-directional Any
O Sliding |
Pot-cum-
PTFE
Free PTFE Yes Mo Any Mo
Sliding
Assembly
[ }» | Guided PTFE| ves Uni-directional | Uni-directional Nao
Sliding
B Assembly
@ Pin No Any Mo Any
Metallic No Uni-directional | Uni-directional Uni-directional
pa (=122
Cuide
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ANCHORING ARRANGEMENT | Al
FOR STEEL STRUCTURE ; _.-,_;‘ - -i Mﬂmm o
| £ §| CONCRETE STRUCTURE
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(a) Anchoring Arrangement with Bolt-Nui/Screw-Sleeve System
o 1“‘-I!=r~— Stud Head
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ﬁf = i Anchor Stud
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| i) s . Top Backing Plate
e 1° M= Anchor Bolt
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(b) Anchoring Arrangement with Backing Plates & Studs

Fig. 20. Anchoring arrangement

20 mm wide x 2 mm thk. Brasg
Sealing Ring
(No. of layers dependent on

— dia. of elastomeric pressure
/ pad)
.

Fig. 23. Brass sealing ring




For Fixed Pot Bearing

For Guide Pot Bearing




Design of Elastomer

926.2.3. Particular recommendations for confined
elastomeric pressure pad

926.2.3.1. Permissible limits for confined elastomeric pressure
pad depend on the effectiveness of the internal seal preventing it
from extruding between the piston and the cylinder wall and as
such shall be verified by load testing of assembled bearing.

926.2.3.3. Minimum average stress in confined elastomeric
pressure pad of Pot bearing, under any critical combination of loads



926.2.3.4. The dimension of the confined elastomeric pressure
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Design of Elastomer
926.1.5.1. Induced moment resulting from resistance to
rotation due to the effect of tilting stiffness of elastomeric pressure
pad shall be determined as follows:

Where, mmmmmmmmmmmmmmmmmmmmmmsmmmmees
di = diameter of elastomeric pressure pad in mm
he = thickness of confined elastomeric pressure pad in mm,

k andk, shall be as per Table 3. Intermediate values may be obtained by
linear interpolation.

Bp = calculated value of resultant rotation angle due to permanent actions
and long term effects, in radian
‘Bv = calculated value of resultant rotation angle due to variable actions,
inradian, and TABLE 3. VALUES OF CONSTANTS K, AND K,
M, = m@u:ed moment in N-mm. di/he K s
15 22 101
12.5 1.8 | 58.8
10 1.5 305
7.5 1.1 13.2




926.1.5.2. Induced moment resulting from resistance to
rotation due to friction at the piston-cylinder contact surface due
to coexisting horizontal force shall be determined as follows:

Where,
c = the perpendicular distance from the point of action of horizontal
force on cylinder wall to the axis of rotation in mm, Fig. 25,
H = design horizontal force in N Direction of Horizontal Force
M., = induced moment in N-mm. Axis of Rotation

tﬂ'h E@‘*‘% Fig. 25. Moment arm for rotation resistance due to friction



Design of Elastomer

J max

Extreme Comp. Stress =

J max
Average Stress = .
(0.25x1Txd”)
Minimum _Stress = / min .
- (0.25xITxd”)

Dia. of Elastomeric pressure pad, mm (di)
Thickness of confined elastomeric pressure pad,mm (he)
Induced Moment, Mtd = Med+Mrd
Area,Ae

Extreme Compressive Stress, Mpa
Average Stress

Min Stress
Max. Strain

_|_
(O.25><H><di2) ( d’

Mtd
[Ix——)
32
450 Ok
35 Ok
6.35E+07 Nmm
159043 mm?2

28.91 <40 Mpa,Ok
21.82 <35 Mpa,Ok

13.46 >5 Mpa,Ok
0.54 <15%,0k



Desigh of Anchor Arrangement
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Fixed Pot Bearing



Desigh of Anchor Arrangement

Resultant Co-existing moment =
Hmax . (he+0.5(hc-he)+tb)
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Fig. 32. Distribution of forces on bolt/screw/stud group

Fixed Pot Bearing



Desigh of Pot Cylinder

hce 2

he + pindepth — gap ( notlessthan 5mm)

Design
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Fig. 30. Interconnection and clearance of components
Elastomeric he

Check for

Tensile Stress in cylinder,Mpa

Hoop Tensile Stresss(Fluid Pressure+H-Force),Mpa
Shear stress at wall-base inerface,Mpa

Bending Stress at wall-base inerface,Mpa
Combined Stress,Mpa

Hertz Stress, Mpa

Ave. permissible direct Bearing Stress (Concrete)
Actual direct bearing stress,Mpa
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Clause 926.3.1.3.3

Gap req. between a-b 5.5 mm
Gap between a-b 10 mm Ok

Overall ht. of bearing 96 mm

18

=8}
—i
a a
mI
(o]
450 =
632 =
-~
632
>
452 &
e
b b
90 > <3 90
2
632
=
812
< >




Desigh of Pot Cylinder

Tensile Stress in cylinder,Mpa

H max
= <0.60x f
y
2xhcxbp
Hoop Tensile Stresss(Fluid Pressure+H-Force),Mpa
s, o Bo,
[N | M 1
' : E_ﬂﬁ T mu_iﬂ Lh-‘-‘__}
he}[ -

=

Effective tensile area for Hoop Stress

w
Fig. 28. Design principle of cylinder wall



Desigh of Pot Cylinder

Hoop Tensile Stresss(Fluid Pressure+H-Force),Mpa

926.3.1.1.7.1. Hoop tensile stress in the cross section of
cylinder wall due to:

(1) Fluid pressure, oat, = (di % he x oce )/(2 x bp % he)
(i) Horizontal force, oat. = H/(2 x bp x hc)

Where,
di = diameter of confined elastomeric pressure pad in mm,
he = thickness of confined elastomeric pressure pad in mm,
Oce = fluid pressure 1n confined elastomeric pressure pad due to
vertical load in MPa,
bp = thickness of cylinder wall in mm,

he = height of cylinder wall in mm,



Desigh of Pot Cylinder

Shear stress at wall-base interface,Mpa

926.3.1.1.7.2. Shear stress at cylinder wall and base interface
calculated considering 1mm radial slice of the cylinder due to:
(1) Fluid pressure, tvm, = (he x oce)/bp
(11) Horizontal force, tvm, = 1.5 x H/(d1 x bp)
Where,
Parabolic distribution factor is considered as 1.5.

Bending Stress at wall-base interface,Mpa

926.3.1.1.7.3.  Bending stress at cylinder and base interface
calculated considering 1mm radial slice of the cylinder due to:

(i) Fluid pressure, abtl = (6 x Gce x he?)/(2 x bp?)
(i) Horizontal force, obt2 = 1.5 x 6 x H x ha/(di x bp?)

Where,
ha =  height of line of application of design horizontal force from
cylinder wall above base interface in mm,
H = design horizontal force in N,



Combined Stress,Mpa

obtained from the following formula and shall not exceed 0.9 fy.
Ge,cal = V (3 x tvm,caP + Obt,cal’ ) Or
oe.cal = V (3 x Tvm,cal? + Obc,cal? }

Hertz Stress, Mpa

926.3.3.2.1. The effect of the Hertz stress (op,Hertz) at the Hertz Stress Concept
mating interface shall be calculated using the following expression:

op, Hertz = 0.6 V [{(H x Bs)/(w, x dc)} x (1-dn/dc)]
Where, | |

H = design horizontal force in N,
Es = static modulus of elasticity of steel in MPa,

w, = effective contact width of contact surface in mm,
dc = inner diameter of cylinder in mm.
dn = diameter of pin in mm.

op, Hertz shall not exceed the value of perrmsmble beanng
stress as specified in Clause 926.2.2.



Ave. permissible direct Bearing Stress (Concrete) > Actual direct bearing stress,

Effective contact area

2_ 1

L Effective contact area

Fig. 27, Load dispersion through bearing components

aco=

gce = oco (A/A,)

permissible direct compressive stress in concrete =0.25 fck, where
fek ig the characteristic compressive strength of concrete.
dispersed concentric area, which js geometrically similar to the
loaded area A, and also the fargest area that can be contained in a
plane of A, (maximum width of dispersion beyond the loaded area
face shall be limited to twice the height).

loaded area and,
V(A/A,) <2

The projection of the adjacent structure beyond the loaded area
shallnot be less than 150 mm, Adequate reinforcement for spalling

“and bursting tension shall be provided.



Desigh of Guide

' ring Momement only along Traffic
s Ring, 2 No.

.

H#VALUE!

_ L SaddlePlater  7ToNe
Gt @ iF a Clause 926.3.1.3.3
L
< Piston o Gap req. between a-b 5.6 mm

o Gap between a-b 10 mm

H

max

Gt x G,
H_ xG,/2

max

Shear  Stress =

Bending  Stress = >
G, xG, /6



Design of PTEF

' ring Momement only along Traffic

s Ring, 2 No.

.

H#VALUE!

_ L SaddlePlater  7ToNe
Gt @ o Clause 926.3.1.3.3
L
< Piston o Gap req. between a-b 5.6 mm
s Gap between a-b 10 mm
Vinax X M % 1

Induced  Moment = 5

Bending  Stress < 45 MPa
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