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Design Calculation of SLS- 1647 KN, ULS- 2365 KN Transverse Guided Bearing

TYPE OF BEARING : TG TYPE: B2 Conc. Grade for Pedestal M 45

REVISION : 0o CH: 516+938 Cone. Grade for Superstructure M 50
SIGN 2 2 N

LOADING PARAMETERS SLS ULS

UNITS MT kN MT kN

VERTICAL MAXIMUM LOAD 167.94 1647.00 241.16 2365.00

VERTICAL MINIMUM LOAD 68.63 673.00 117.27 115000

VERTICAL PERMANENT LOAD 85.96 B43.00

HORIZONTAL LOADS

ACTING IN LONGITUDINAL DIRECTION 5.0 S1.00 7.63 75.00

ACTING IN TRANSVERSE DIRECTION .00 .00 0.00 0.00

RESULTANT HORIZONTAL LOADS 50.00 75.00

DISPLACEMENT

LONGITUDINAL (MM) 0,00 0.00 111

TRANSVERSE (MM) + 20.00 -20.00 40.00

ROTATION (RADIAN) 0.0038 + 1 = | 0004

Ascume Permanent Rotation qp 0.41 x 0,004 = 0.002

Assume Varriable Rotation qv = 0.39 X 0.004 = 0.002

MATERIALS

Steel Stress (Working) for Design Use 340 MPa {Grade-340-370W) ASPER IS - 1030

HT Bults shall conform to Grade 8.8 of IS : 1364

Elastomer shall be of hardness 50 + /- 5 conforming to TRC : 83 (Part 111} - 2018 Tuble - 4.3

DIMENSION DETAILS OF BEARING COMPONENTS

ELASTOMERIC PAD

PAD DIAMETER - di 325 mm

PAD TICKNESS he mm

PTFE

PTFE DIAMETER - Dptfe 325 mm

PTFE THICKNESS = Tpufe 3 mm

CYLINDER

CYLINDER CONCRETE CONTACT DIAMETER = Do 395 mm

CYLINDER BASE THICKNESS = kh 20 mm

CYLINDER INNER DIAMETER = Di = di 325 mm

CYLINDER OUTER DIAMETER do 375 mm

HEIGHT OF CYLINDER he 36 mm

WALL THICKNESS = Tew 25.0 mm

INTERMEDIATE COMPONENT =

LENGTH = Lic 365 mm

WIDTH = Wic 365 mm

INTERMEDIATE COMPONENT ABOVE THICKNESS Tp 12 mm

INTERMEDIATE COMPONENT PROJECTION hp 22 mm

VERTICAL FACE - w 6 mm

TOP PLATE

EFFECTIVE CONCRETE CONTACT NIAMETER & Dipeil 375 mm

LENGTH = Lt 420 mum

WIDTH - BL 410 mm

THICKNESS = kI 22 mm

S/8 SHEET LENGTH - Lss 410 num

S/8 SHEET WIDTH - Bss 370 mm

S/S SHEET THICKNESS = Tss 3 mm

GUIDE BAR LENGTH Lgh 420 pun

GUIDE BAR WIDTH = ku 15 mm

GUIDE BAR HEIGHT = Hgb 1% mm
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Design Calculation of SLS- 1647 KN, ULS- 2365 KN Transverse Guided Bearing

ANCHORAGE
BOLTS DIAMETER = Dbolt 16 mm
BOLTS LENGTH = Lbalt 35 mm
BOLTS PER COMPONENT = Nbaelt 4 NOS.
GRADE OF BOLTS - GR.bolt LR
ANCHOR AGE COLLOR LENGTH = EL 56 mm
ANCHORAGE COLLOR THICKNESS = Cthk 12 mm
SLEEVE LENGTH ( Superstructure) = Ls 110 mm
SLEEVE DIAMETER ( Superstructure ) = Ds 40 mm
SLEEVE LENGTH ( Pedestal) Lp 120 num
SLEEVE DIAMETER ( Pedestal) Dp 40 mm
GENERAL
NO. OF BRASS SEALING RINGS = Nbr 2 NOS.
TOTAL THICKNESS OF RINGS - Thbr 4.0 mm
GAP BETWEEN CYLINDER & TOP COMPONENT = h4 10 mm
TOTAL BEARING ASSEMBLY HEIGHT = HT 1052 mm
Calculation for Permissible Stresses in Pedestal Conerete
BOTTOM
Cylinder Concerte Contact Diameter = 395 mm
Loaded area [ Aco. px Db~ 2M4) = 122541.75 mm”
Required Pedestal Size for Dispersion= 790,00 X 750 mm
Dispersed area ( Ay -yyuiay )= 490167 mm*
TOP
Top C Contact Diamcter = 375 mm
Louded area ( A= px Db * 2/4)= 11044662 mm”
Required Superstructure Size for Dispersion= 750.00 x 750 mm
Dispersed area ( A= oy a4 )= 44178647  mm’
DESIGN CALCULATIONS :-
REF. CODE : 1RC:83 (Part-111}-2018
1.1 DESIGN OF PAD (Clause -5.23.2)
Effective diameter of T'ud Dpud 325 mm
Area ofpad =pxd® 24 a $2091.0714 mm’
Venieal Load Nl 2365.00 KN
Direct Pressure Nad /a pa 28.50 Nimm*
(Nsd/a)x Ym 37.05 N/mm?
fek 60.00 N/nam?
0K
Check Compression at edge of Neoprene Pad (Clause -5,2.3.4)
Max. Peomiticd = 15% of be 3.60 mm
Desired Rotation 000380 radians
Available Rotation in Radius duc 1o Compression of Pad 0.02215 radians 0K
Diameter / Thickness Ratio 13.54 Maximum (Dpadfhe) 15 UK
Check for Min. average Stress (Clause - 5.2.3.3)
Min, average stress = (Nsd min, [ a) 1l N/mm?*
Permissible Min. average stress = 00 N/mnr*
OK
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Design Calculation of SLS- 1647 KN, ULS- 2365 KN Transverse Guided Bearing

Pressure on FTFE
Diamcter of PTFE
Area of PTFE
Average pressure on PTFE=  Nmax ULS / Ap
Protrusion of PTFE
h=175+L/1200
h provided
Thickness of PTFE = 2.2k
Thickness of PTFE provided

Characteristic compressive strength ol PTFE

L 32500
Aco 82957.68
op 28,51

02
2.0
4.84
50000
OK

ik 90.00

mm
mm?
N/imm?
mm
mm

mm

N/mm?*

The Characteristic compressive strength is reduced due to exceeding the category temperature above 30°C.

Max. ambient temperate
Reduction

Reduction factor
pmax=1.2/(ld+ap)

0.03
el=pmaxx R
e3=adx L2
e=cl+ed
A=(1=0T5xnxel/L)
Reduced comact arca Ar= Acox &
max,Nsd = Arx k x tk /ym yme=1.4
Nad, ULS
STRESS IN BOTTOM CONCRETE

Bottom dispersion width
Thickness of Bottom Plate
Area of Bottom Dispersion=p x d * 24 i
Section Moduls = pxd * 332
Vertical Load Nsd
Horizomal foree Vad
Moment of resistance duc to rotation:
Rotation due to dead load op
Live Load v
Ratio = di / he
For indiced moment ki

k2
Todueed due 10 rotation Mead
dit x (kix qpK2 x g¥)/ 1000 Me.d
Moment of resistance duc to HF:
Horizontal distance o
Resultant HF Vsd
Moment of resistance due to HF: Mr.d
U.2xCxVsd
Total Movement = Me.d+Mrd = Mt
Direct Pressure Nad [ a pa
Permissible Stress (0,67 x fek) / 1.5 fed
Bending Stress Mt/ Z pb
Permissible bending stress
Area on Pedestal Acl
Frdu= Aco x fed x (sqrt{Acl [ AcD)
3 x fed x Avo

Frdu </=3 x fed x Aco

40.00
20.00
k 0.0
3l
< 0031
5.06
0.62
5.68
40.63
OK
0.96
7954077
4090.67
2365.00
0K

2365.00
75.00

0.00155
0.00225
13.54
1.97
76.34

S997.30

162.30
75.00
2437.50

843480
19.29
.10

OK
1.39
14.85
OK
490167.00

492618

T3%9.27

0K

*c
%
-4 0.0%
mim
mm
nun
mm
mar?
EN
kN
Do 395
kb 0

122521071 iy
6052934152 mm?

kN

radians
radians

kN-mm

mnt
kN
kN-mm

KN-mm
N/mm?

N/mm*
Nimnr*
N/mny?

kN
kN
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Top dispersion width
Thickness of Top Plate

Area of Top Dispersion=pxd ~ 2/4
Section Modulus = p v d ~ 3/32

Vortical Load

Horizontal force

Moment of resistance due to rotation:
Rotation due to dead loud

Live Load

Ratio = di / he

For mduced moment

Induced moment due 1 rotation

di' x (klx gp+K2 x qv)/ 1000
Moment of resistance due to HF:
Horizonwl distance

Resultant HE

Moment of resistance due to HF:
0.2%xCxVad

Total Movement = Med+Mr.d =
Direet Pressure Nsd /4
Permissible Stress (0.67 % fek) /1.5

Bending Stress MU/Z
Permissible bending stress

Area on Superstructure

Frdu= Aco x fod x (sgrifAct © Ac)
3 x fed x Aco

Frdu <=3 x fed x Aco

Pot walls subjected to tensile force (Clause 5.3.1.2.3)

AR = (do - di) x he
Vesd=4xNsdx he /nx di

Vixy.sd

Vsd = Viesd + Vixy,sd

Vrl=tyx AR/ Ym Ym=

Puot walls subjected to shear furce (Clause 5.3.1.2.4)

V'sd € Vee
V'sd = Vesd + 1.5 x Vixy,sd /di

N
Ved

#p
bv

kl

k2
Med

Al

Vi = (ty x {do - di)) / (2 x Ym x (sqri(3)))

Pat buse subjected to tensile foree  (Clause 3.3.1.2.5)

Vid £ Vi

Ap=dox kb

Vsd = Vead + Vixysd
VRd=fyxAp/Ym Ym=

Design resistance for integral guides

Shear resistance

Thickness of yuide

Height of guide

Length of guide

Length of side sliding

Height of application

Eftective length of guide

Vad = VR

VRd=kuxLeffx fy /v3x¥m
Vad

Ym=L.1

2365.00
75.00

0.00155
0.00225
13.54
1.97
76.34

54997.30

162.50
75.00
2437.50

843480
21,40
212,33

0K
1.63
16,50
DK
441746.47
4933,18
739992
OK

1800.00
2122.48
75.00
97,44
556,36
OK

1.03
5.5
OK

T7500.00
197.48
2318.18
OK

15,00
18.00
420.00
365.00
10.50
386.00

1033.25
75.00
0K

Dipeff 375
Tt 22

110451071
51792068.973

Design Calculation of SLS- 1647 KN, ULS- 2365 KN Transverse Guided Bearing
STRESSING IN TOP CONCRETE

mm'

kN

radians
rudians

kN-mm

mm
N
kN-mm

kN-mm
N/mm*
Nimm?

N/
Np®

mm’
kN
kN

kN
kN
kN
kN

KN
kN

kN
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Design Calculation of SLS- 1647 KN, ULS- 2365 KN Transverse Guided Bearing

Bending resistance in combination with shear resistance
P={2x Vsd/Via) - 1)"2

fly=(l-P)xfy

MR = ka2 x Left x £y / (45 Ym)

Msd = Vad x ha

Movement Capacity

Anchor Bolts

Anchor Sleeves

Size of Top Platc Lt =

Br =
Eifective contact Concrete Dianseter Dipefl =
Preset (1f Any) =

Long. Movement Capacity (Lt - Dipeff) e

Movement in One Direction =
Permissible Movement =

Movement in Other Direction =
Permissible Movement =

Max Horzonal Foree

Min. Vertical Load

Frictional Force

Diameter of Bolt

Length of Bolt

Number of Bolts n

Thickness of Collar Ct

Factor for Net Area kn

Effec, Arca of Bolt (px d274*x kn/ 4) Abolt

av

fub

Yo

fu

k2

Shearresistance  Fv.Rd=avx fubx A/ Ym® Fv,kd
Resultant hortzontal force / bolt Vixy,sd /n Fv,sd

Bearng resistance FORA-125x uxdxt/ Yo FbRi
Resultant horizontal force / bolt Viw,sd /n

Tension resistance Ft,rd = k2 x fub x As / Ym* Fr.ra
Design Lension resistance Fred
Combined shear and tension=Fv,sd / Fv,Rd + Frsd / (1.4 x Fi,Rd)

(Clause -5.3.64.2)
Tup Plate
Lenagth of Sleeve
Diameter of Sleeve
Number of Slecves
Resistance oftered by conercte FRau = 1.33 D x L x fed / sgni{3)
Design resistance in shear

Bottom Plate

Length of Sleeve

Diameter of Sleeve

Number of Sleeves

Resistance offered by concrete Friu = 1,33 D x Lo fed £ sqri(3)
Design resistance in shear

0.73
91.55
1807.12
787.30
OK

+20.00
410.00

375.00

0.00

4300

22.50
20.00
OK

1350
20.00
0K

T5.00
1150.00
.00
16.00
3500
4.00
12.00
0.7%
156,89
1680
0000
L.25
570.00
0.50
60.25
18.75
OK
1944
1875
OK
90,37
4,353
0.35
0K

1H0.00
40.00
.00
7546
18,73
0K

120.00
40.00
4.00
74.08
18.75
OK

mm

nim

kN mm
kN-amm

N
kN
kN

mm
Nos,

Nimm?

N/mm?

kN
kN

KN
kN

kN

mm
mm
Nos
kN
kN

SHEET 5 OF 6




Design Calculation of SLS- 1647 KN, ULS- 2365 KN Transverse Guided Bearing

Requirement of clearance
6=0.01 x Di min. =3

he -he - (w-we)x 0.5 - (8 x0.5 xDi)
a

hp - (he - he) - (@ % 0.5 x Dp)
&

Curved Contact Surface (Clause - 5.3.1.4.2)
Vid £ Vid

Vid= 1Sxfu"2x R x Di/Es x Ym"2
Vad

we =304 x (sgrt{1.5x Vsd x R/ Es x Di)
we+8 xDi
Provided

3.25
R.60
3.25
OK
931
3.25
0K

162.50
570.00

0,004
110
1D63.6
75.00
OK
0.43
1.66
600
OK

N/mm?

Radian

kN
kN

mm
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NOTES
MATERIALS -
I, CONFINED ELASTOMER INSIDE POT WTLL HAVE FOLLOWTNG PROPERTIES
a) HARDNESS RED [5.3400 (PART M) 508
b) MIN. TENSILE STRENGTH MPa  [5.5400 (PARTD 153
©) MIN ELONGATION AT BREAK , MAX COMPRESSION SET &k ACCTLERATED
ACING WILL BE AS PER TABLE -1 - PROFERTIES OF ELASTOMER IN
[RC SPART I
1 ANCHORES: HT BOLTS OF Gr. 1.8 & SLEEVE MATERLAL AS FER 15 2062
3. ACESSORIES TO 15 226 / 1062,
4. CONFINED PTFE WILL BE OF UNFILLED QUALITY AND WILL HAVE REQUIRED

- PROFE REGARDING 5 STRENGTH ET
SECTIONAL ELEVATION OF TOP PLATE AT "R-R 559754 & 1 4564 T THICKNESS SHALL 38 - OR = 480t

3. THE STAINLESS STEFL STFEL SHALL B¥ STICH WELDED / SCREWED ON THE
BACKING PLATE.

& CONCRETE GRADE FOR FEDESTAL I3 Vaa,

7. CONCRETE CRADE FOR SUPERSTRUCTURE IS WMSa.

© )
WELDING .
} ALL WELDING WILL BE MANUAL METAL ARC FROCESS CONFORMING TO IS
314 PRE HEATING & POST WELD STRESS RELIEVING TO BE DONE [F REQUTRED.
FosimNG
X x &) ALL NONWORKING SURFACES WILL BE COATED WTTH 2 ODATS OF EROOCY

PRIMER & ONE CR MORE COATS EACH OF EPCICY INTERMEDIATE AXD
FINISH PAINT. TOTAL DRY FILM THICKNESS = 160 MICRONS.

B ANCHORE SLEEVES WILL BE CEMENT COATED AT SITE (IF REQUIREDL

GREASDNG

SILICON GREASE WILL BE APPLIED AT PTFE STAINLESS STEEL INTER FACE.

ST

u) TESTS O CASTING: TESTS SPECIFIED [N 1R | 1000 WILL RE PERFORMED.
CASTINGS SHALL BE ULTRASONICALLY TESTED & CEXTIMCATES
SUBMITTED. QUALITY LEVEL J A3 FER IS 9368,

by ACCPETANCE TEST ON BEARINGS

IJ —.l.|!,.=..l b S
lﬂnnnnuuu"ﬁ_ ¢ ALL TESTS ON BEARINGS WILL 8E CARRIED OUT [N PRESENCE OF

——— REPRESENTATIVE OF DPT. P ALC. NECESSARY TEXT CERTIFICATES FOR
RAW MATERIALS SHALL BE FURNISHED AT THE TIME OF SUTTLY

- " e ) TEST ON WELDING: WELDING WILL BE TESTED BY DYE PENETRATION
ELAN OF BRASS RING (TOP VIEW)  METHOD, SUTT WELDING WILL BE TESTED BY LLTRASONIC METHOD
SOUNDNESS OF WELDNG SILALL 5 CERTIFIED BY THE MANUFACTURER

SECTIONAL ELEVATION OF BOTTOM CYLINDER AT “FP-F OOMPONENT AT

1) ALL DIMENSIONS ARS [N mm UNLESS OTHERWISE MENTIONED.

T 2) PO = FITCH CIRCLE IMAMETER
2365KN-TG | 395 | 20 | 325 (375 | 36 | 25 443 | 507 _ 12 [420 (41022 410 |370( 03 |340 (458 | 12 |[420 | 15 | 18 | 365[365 (12| 22|06 | 325 | § 4:u fwlizololiid 16 | 35 Jowot] 8.8 1001052] 3 roLenaces

Do [ kb do [be [Tew[PCD _UHET..Eu L | B0 [T | s [Bss [Tos et Berde Lic| Wic | Tp| bp Dpife | Tpife| di | he HT by b : .-%.Fﬂ
CITY s [TanjLoic) Be/gC thk | ku | Hgb ‘ic| Tp w o [ Ds| Ls Dbah| Lbolt Nbokt (GRbolt| b4 ) OV ERALL HENIET : -0 *
A = < b d o o o) HEMHT OF ELASTOMER : -0/ 9%
ANCHORAGE & SLEEVE J) HEEGET OF ANY STEEL COMPONENT

=}

DIMENSION DETATL OF CYLINDER ERMINEIUN DETALL OF TUP PLATE GLUILLE BAR INTERMEDUATE CUMPONENT M. | pap

1) MACHINED : -0 TO + lmm
1) UNMACHINED CLASS 2 0OF 1S 4897

TYPE :- TRANSYERSE GUIDED BEARING
TYPE :- B2

et ,,/
CH. :-516+938 _ wc\, W\
|| el

TRANSEVERSE DIRECTION

TRAFFIC DIRECTION
(LONGITUDINAL)
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LONG Fix ED
BEARING TYPE & LOAD DETAILS FXEDBEARNG| 0 NG, ﬁh_m__»m_a__ﬁ FREEBEARING | PiNBEARING | MEATALIC GUIDED
BEARING MARK w.._ .wn e T B4 B85 B6
TOTAL QUANTITY (NO) 1 1 3 e .
RFACE — LS — NS0T w0 a5 M50 Ms0
GrapE OF | UPPERSU MW HH M50 M50 M5S0 M50 Ms0
CONCRETE M45 M5 M45 Ma5 M45
LOWER SURFACE ULS M45 MAS e 5 i 5
MAX 1647 1647 1647 1647
VERTICAL  |PERMENANT 843 843 843 843
SLS MIN 673 673 | 673 673
LONGITUDINAL 50 50 0 0 = >
DESIGN LOAD TRANSVERSE 0 0 0 0 3 - _
(KN) MAX 2365 2365 2365 2365 - - |
VERTICAL  [PERMENANT 1150 1150 1150 1150 -
uLs MIN 1 1 1 1 > -
LONGITUDINAL 75 75 0 0 5543 0
TRANSVERSE 0 0 0 0 2755 2755 _
IRREVERSABLE [LONG - : - -
- TRAN . . z =
LONG = . 1
TRANSLATION REVERSABLE [rpan = 13 - 13 ;
(MM) IRREVERSABLE |LONG = : : = B
ois g TRAN " " - z < B
LONG - s 21 21 . 21
REVERSABLE TRAN N 20 G 20 =
| mrREVERSABLE [LONG 0.00253 0.00253 0.00253 0.00253 _
SLS
LONG 0.00253 0.00253 0.00253 0.00253 _
ROTATION REVERRAERE. frivan - : . : : : _m
(RED) IRREVERSABLE |LONG 0.00380 0.00380 0.00380 0.00380 0.00380 0.00380 __
TRAN 3 5 : F a . |
uLs |
LONG 0.00380 0.00380 0.00380 0.00380 0.00380 0.00380 |
REVERSABLE _
N /]
B2
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