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Bridge Bearing (Hinged Type)

(2) In the shape of the rail stiffined

with ribs .

(3) Ribs for stiffen of the web.

1—Sole Platej;'

Lol Roller I} Jio o] paad Joo oy
Assume L (40 to 50 cm)

b=b,+8cm.
*Calculate "¢” —— M=E/y%e
Get t =7 _6M

e sole plate b1*7.8
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@)~ Thickness of the Stem.

@9 —— Thickness of the Rib. plates thikness for hinged base
&3~ Thickness of the Base.




Approximate dimensions are given below:
th=B/5 t1=H/6—8 t3=H/5
Assume dimension of the block L*B
L =B = 1.2b,.u-
( 0 rotter =1 sranget 200m.) if by, not given or mot calculated before
o wle check Jae o5 Mia ole 5 sacl@l slesd (o8 Jae g3
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—Design of Hinged Block:
—The Hinged Block is subjected to:

(1) R=Vertical Reaction of Main Girder =Qg.i:r

(2) Mying =R wina*H s Mpraking=Fpraking™H

l Qarirr
M,
Mbra.
F Braking, Y

1T




—Calculation of Ry  (moment of wind about X—X)
a—For deck bridge with 2 bracings: (X—frame)

Where R,=Wy *L/2 Ry =W, *L/>

b—For deck bridge with one bracing: (inverted U—frame)

Rying = R/z
Where R =W, _,.*L/2

c—For pony bridge with one b'rac'ing:

Rying = R/z
Where R =W _..*L/°

_Calcum%(moment of braking about Y-Y)
Road Way

Fyrating=V4 (Vertical Loads of Main Lane without Impact)< 90t
Vertical Loads of Main Lane for Roar Way=60+§(L—6)*3*0.5¢

R yraring=Distribulion of braking on the 2 supports as a simple
beam taking into considration the critical case of loading

and assume the braking force at the middle of the lain.



—Calculation of Ribreaking C

ase of road way bridge
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Single track:

B= Wheel Loads =, .. tons. R R
7 -B lst'r"i.'n,ge'r
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—check stresses on Cocrete:

in check stresses on concrete, the effect of Ry, My, and

Mpraring@re appear:

Fraz= B+ _Mying  + Moraring = ... } 70Kg/cm?

™ TI*B 1*B¥6 TI»*B/6

Fpn= _E_ — Myina  — Moraring = ... > Zero (No Tension)
L*B [*B%6 I[*B/6

Where L,B -~  Dimension of the Block.

—check stresses on Steel Block:

In check stresses on steel block, the effect of R,,;,,and M ...

only while neglect the effect of wind load My,

\Fm
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Frui*B=....t/om?




The previous section can be translated into the following

Section
I > Y o - _ _
Y Y
Y & &1 "t I e
Y & Y / \
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B ! B !
=. —ts _tuhrw-

H_—-hight of roller and hinge bearing.

Loote piats —~1S the calculated thickness of sole plate.

B*t s*ts /2+y*sts(y/2+1ts) — ... CTL.

Y=Y = B*t,+y*ct,

Calculate I,

S
I,= _132£a_+ Bt,(y,—_éa.)2+%z§£+2t,*y*(17—y/2—t,) =.... cm?

E.=_R 4+ Muaing = ... t/cnt Myraving
™% I*B  "I*B/6 /e e

= W*B-: veos t/C"n:. X

My, = X' = ... em.t. Fmaz.

2
WITJITIIIIIIIIIIII
—zt

f=Mrute (y ory, )$1.8t/cm $1.8 Mease

B N ?
A




Example(3 )

Design Hinged support for a pony bridge of span 35m,
equiviant L.L. (including impact) is 6§ t/m’' and equivelant
D.L. is 3t/m’' , the hight of M.G. is 3.50m, the bredth of the
bridge is 12.00m with 2m side walk each side, hp, =1.80m,
b, after curtailment is|25cm| F.=350Kg/cnt

with allwable stress=75Kg/cm?
Solution:

W,=3+5=8t/m' Rowzer= ﬁ"g?_‘i =140t.
Muws — . for case of loaded bridge

‘e g3 8 ) ey

T ]
X=1.8+3-3.50=1.30m. _ L
W.=0.1(3.5+1.83)=0.48t/m' v
R.=0.48*35/2=8.40t e T T

Ryis supported on 2 supports; I i

R=8.4/254.3 on each support.

Hight of bearing is mot given so it can be assumed=40cm.
M, =4.2%0.451.68m.1
F,.=1/4{60+(35—-6)*3%0.50§=25.9t<90t.

X, =side walk width+1/2(width of main lane)
Xy =2+1.50=3.50m.
R.,,=25.9*712é5 20.23t%
M., =20.23*%0.4=8.10m. 1|
Droer=R25+20=45¢cm.
Dninge=45*1.2955¢cm




%? Side Walk
1.50 \&\\\\%@@m
: Bridge
Side Walk

=_140 4 168*6  810*6 —=0.081t/cm?
=81Kg/cm? >75Kg/cm? " Unsafe”

F
wh  55%55 —  55° —  55°

Assume base=60%60.

F. =_140  168* , 810%* —0 066t /cm’
W 60%60 —  60° —  60°

F,... =66Kg/cm <75Kg/cm
0.K.
F.. =0.01t/cm >Zero

12em

26em

8cm

—

60cm

t,=_40 7 0cml t,= 60 H72.00cm|| |t, = 40 8T
6—8 5 5

Assume 1, pa=7.0Ccm.

o‘o Y=40—‘7—‘8=25cm.

y= 60%8*4+25%12%(8+25/2) .y =10.34cm.
60%8+26%72
y,=25+8—10.34=22.66cm.
12%25

I,=60* 1g’+60*8*(10.34—4)’ t55 +12%256%(25/2+8-10.34 J
I,=68446cm!

&



check siresses in cast steel plate:

X=(60-7)/2=26.5cm.

Froe = _140 4 810*6 =0.061t/cm’ o Mysee
_ 60%60 60° / om | [~
W=0.061*60=3.66t/cm'  g=—=c ek &
M= 3.66*26.5" —1285.17cm.t. §0cm.
2 —| X=26.5|—
F\\\ 0.061t/cm*
check A
w
1285.117 *22.66=0.425t/cm* <1.80t/cm?
68446
& O.K. Safe
45cm.
Il:% gmd \
8em—{ |—= Sem—| I— 3cm
i A i i
60cm 60.00cm




Fxample(4 )

it 1s required to design hinged base for single track rail way
pony bridge having a span of 60.00m and depth of main
girder is 6.00m, the marimum reaction on the bearing due
to total loads is 360t, roller bearing height is 52cm

and dimension of roller base plate is 76cm*76cm

allwable concrete stress=75Kg/cm?

1]

3601

60.00m !

6.00m

take thikness of sole plate = 8.00Cm



wind load

2
m

100 K,

6.00m

case(3): W, =0.1%*(0.5%6)+0.1%(3.5+0.4)+0.1%(0.5%2.1)= 0.79 t/m'

*
Rs 9. 73 60+6t=29. 7t (loaded case)

R = 29.7/2 =|14.85% on each support

height of the bearing is = 0.52m (given)

M,= 14.856t%¥0.52 =|7.7m.t

bracking load

_ Y. Wheel Loads

B p
7 TP
L = 9.00m(Loc.) + 8.40m(Ten.) + 10.50m(Loc.) ?
| o | 87.1¢
+ 8.40m(Ten.) = 86.3 m —3§ :
A P
no. of wagons = 60'00;72"_0%%30777' 2 8 7.1t
. LI, §>
Wagon Length,
2 Wheel Loads = (50+40)*2 + 40*2 = 260t
B =§;£ = 87.1 t Ry =|37.11

Miraoking = 37.1t%0.52 = [19.3m.1




hinged base dimenstons = 1.2*76cm = 92Cm

take hinged base to be 92*32Cm

= 360 + 770*6 + 1930*6=0063t/cm2
W92%9Z 927 T 927 _po21t/emt ¢ OK
! ' 20em
chj
Y
27cm
Y, 10cm
4 [ r
% ,
I 92cm
92cem
t,=_52 7 0cml st,=_92 =20.00cm)|| |t, = 52 __{@ﬁ
6-—8 6 5
Assume i, pu="7.0cm.
oo Y=52—7—8=370m. :
:,7=92*10*5+27*20*(10+27/2) ,y,=11.84cm.

92%10+27%20
y,=27+10—11.84=25.16cm.
20%27

I,=92*%+92*10*(11.84—5f +55 +20*27*%(27/2+10~11.84)
I.,=156930cm!



check stresses in cast steel plate:

X=(92-7)/2=42.5¢cm.

I
= 360 1930%6 — 2 W < My
E. 55455 + 527 0.057t/cm? 7om—| I—B bas
W=0.057*92=5.28t/em' = g==—= - L/ ——
M= 5.28%42.5" _4768.5¢cm.t. 9Zom
2 —|x=42.5|-
l\\ 0.061t/cm*
check ]
w
4768.5 *25 16=0.764t/cm* <1.80t/cm?
156930
~ O.K Safe
60cm.
— =
52cm
Sem Sem—| |— Sem—| |— Sem
Y/ A A Y/l ’/;/////////////////////////////////////////‘/ ¢ /74
92cem 92.00cm
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