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Fig. 1. (a) Rotation in elastomeric bearing due to flexure of the deck bridge under the load of vehicles or sub-
sidence or rotation of abutments. (b) Overall buckling of the bridge column due to lateral loads and rotation
in the elastomeric bearing
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Fig. 2. Mechanical models, (a) Koh and Kelly, (b) Yamamoto et al.

ot S s i 005 S (o (Y JS3) ol 0 55
Pe iy Jdo oyl dawgs b T g5l ol anisly uolie ¢8> (g,lid g
b e Sl (S S 505 3 1) Sl )3 g a0 &)
Sl Jie o T, Kan g ggolalis (VY] amd )l Jto 5 1 pdlas
st g Gl Jae (pl )3 850038 (Byme (s yegia¥l gla Sl sl
Olyess a S (Sl Claseie (Sinly 9 (5 5960 5 Sy57e b
(Bly saie Blae (dad s s )18, (pixen 5 5)lis b
(Y JSE) YF] 2 00 (g5ko Jto
s Sle Clasie 9 Jls, o s S bl slly
S SOl e dw bl [A] (i kS g pade oSy (g yogiw]
Uiy 8,8 s 1 ISl a8 60 )S e Mol slasS s ) iy Slalllas
2 b dwlis o Jols zuls .abb aih den g (Sl slaJio oyl 5o
S92 )b e & diww by Jao opl &S 0l LS wgaze ol 95Se Jde
el g (B oyl (AB> o3 Sha el i 2 Gl
S oS 5 pads oSl e o Glis 1y (o )lubl as b bl
# degeine 93 Jolb (SGlSe Jao (pl 25387 (B yme e (Sl Juo
ol 00b 48,5 115 15 Juo (clogil 9 50 48 sl (s3l0 ST b (5)sme
7S5 S Jae ol 3 )b a2 o 3 el i Jles! (Sl
0 8 jlodend g Casl 035 (Bpme (SSe LS Lo lis ) (B

adllas zuls ges wgSLl I8l P 3 (il Jde 4 pladl w)ls dg3g o
i oS Sl (gl Gis Gl & e e ol lag]
oRIBl el «Syp (Bp ot S g (e Rl cage So S
Ao sghie 4 G ilinsSy pade Sy V] 95 o (s5v
Sy 9> eVl glaSla (Sl L8y o) p BT 52
cos JSb (sopl ghaiio b Slia (w93 55 idh pbl iolel
b S 53 Jg 485 )15 b g pastie 2lewl (182 9 o)L L
cos pgd b 53 g (IS (Sl 4l (b gbals cov Sl
sladia b Jobs @ls g Conl 0ad gy (Bl S8 ool
o3r Sl gsose Cusal @l & Cusl 0035 anylie dg000e sl
5 DEiloi] slaJre LS ) [A-IV] aad e i 1) Shis s, 5
Dl o anjpy 5 polej wdzmg Sluwlre diajls & d9a0e glj2
g Ml o Glaplell g i3 (olus I JSite &7 (SSlSe sl Je
blagl s e Slasuie (5SSl )18 (gjloand 4 8
bl oo (6y900 bl 2Lj Sluslre g loj Bro (19 9 cuslio B
sokaie a1y (Sl Jo Gl VM L 13T g 0557 9y 0l ]
ool V] 3905 €l (6 05T (lo Sl (g5l dize 5 aslllas
o Gldbe Gloll Su g (i3 g2 g ip FE 9 5 Sl (a9
b g b lays (s g So bUSS o S cpl 3 b

3 Tlizuka
4 Yamamoto et al.

\a4

1 Rastgoo Moghadam, Konstantinidis
2 Koh and Kelly



AF B VD amin VF+) o o) o)l OF )53 (S peal (pas soviio &

]

a ‘-lf-?l"' n‘-,i-"}

D] sy9om0 S8 Y aw I JSuise (SWle Jao ¥ JSS

Fig. 3. Three-layer multi-spring mechanical model.
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Fig. 4. Forces and deformations on the springs and nods at the layer a-m
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Fig. 5. Forces and deformations on the springs and nods at the layer m'-n'

5 Cusl (b 8 S5 s Bpro Op el T Uil Gy il o
d’u“' @)B d‘.&»o)f dblj c)l;)a Gy (owdid ]a;.b) )l odlas| 1.:

ol ey 1B (VF) o

Os = Uy — Uy =

(%)
Up — Uq +h/2(9n+9m)

s e ST JEs) e ple dnlee 4018 50 casl S5 5L

Sles e P—=A 5l s ol Gl 205 0 bd P —A wsin
swdid g 9y0 Jola Lallgy (58,5 a3 )3 LM oS S dslne 5> Jlie
S i (10) dlaly e 500 pasdio M-M' o alio (4
@ (5l 9y (0L S g padins S Hlade pogMe M o) (pl >
olod cpl g ol dtasly (o (Sl JSB i 9 om0 5958 e

Bl (i s 5
mm = mm’ - qm’ *

J— um,

u..r
h/2+Pm' *(nT)

M

MY Lo 0 Jho (0 5 Spsee sloyd (s k5 K,
2 Slosd (5,8 4Y lwy o s SOl Sl @ dag bl e
o ple GYolee Cuiy oy Wl Sl pliws (S > (D

Sy Jalgs (VW) ) sollao MDY (gl JSCb i =90

Am’n’f — m’n’K Am’n’u (\\")

Luly) il osliwl b «Sa8 sl S o5 (58 LF JSS 4 agi L
0k iy (V) by gollae T JUisl e pilo S g ps Joles g puodin
M0 Y S i =90 e bilyy b gl o g

DY 510] canl oas oolisiwl 1 g M (sl )5 Cones ys

(1 0 -1y, 000 |
5 0 0 0
O 1%/ 0 0 0

r_| 0o o 1 ()

00 0 1 0 Hh,
000 5

0 0 0 O 1 =%/

o o0 1 |




AF B VD amin VF+) o o) o)l OF )53 (S peal (pas soviio &

Pn
D
—1_ @,
P
~—__7 My,
TS Qe
F— q
mi
ml
mv
LU
m, 8 g
[\i]m-n 23> ).3&‘)&»)@3&5”@04*& 19.3‘9) 5 JS..»
Fig. 6. Geometrical relationships of the deformations and forces at part m-n
oyl 4 25 o)Ll &SS pl 4 lgi e 350 WYblee 4 a8 L IS5 s =gy e yilo bailgy T sl Lo 5o 3l eslizl b Jls
oledl 4w (B i ple b pr g il Slis (Sl Jao VexV e D)5 o dswle MM 5 3>
S il as s s bm-n gldl g ol 45 Jles LN-b ga-m
Lol 5 S yle bulgy ) dag bB 4SS ] o cond & Ay =T % Ay, (V%)
ables cols ) a3l Sl yd 5 Gy (6356l g oo )5 s )5
g anlgs (Vo) dlasly ply (Sl o gl IS5y =950 (oo le
Afmn = TT * Afmlnl (\V)
Aabf — abK Aabu (Y')
‘sﬁw)b); A_S);w L’%’)}“ abK ) Aabf . Aabu uT ).)45 mTLKzTT*m’n’K* T (\A)
il oo (Sl Jao J§ (5w e g 2lal 90 5l
b yib (B jlade -V Y AMnf = mng Amny (1)

3 )ly daw SGodiles Y 2 )3 (e p8 VS il

AY



D

U 58 3145 i (6 fs8 b 42 51 o e (544 o ¥ JSL5

Fig. 7. Divide the cross section of the bearing into strip surfaces equal to the number of springs
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Fig. 8. Hysteresis model for multiple axial springs
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Fig. 9. Reduction of the effective surface of the elastomeric bearing due to lateral displacement and coef-
ficient calculation ; ¢
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Table 1. Properties of the bearing used in Hakimian and taghikhany study
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Fig. 10. Elastomeric bearing in Hakimian-Taghikhany studies with laboratory model and its finite
element
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Fig. 11. Shear modulus-shear strain diagram according to the results of Hakimian-Taghikhany experiment
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Table 2. Properties of the bearing used in Rastgoo Moghadam- Konstantinidis study
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Fig. 12. Comparison of the mechanical model results with the Hakimian and taghikhany results
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Fig. 13. Comparison of the mechanical model results with the FEA and experimental Rastgoo Moghadam
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Table 3. Comparison of the mechanical model results with the Rastgoo Moghad-
am-Konstantinidis results
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Table 4. Elastomeric bearing properties for sensitivity analysis of its behavior
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Fig. 14. Loading time steps for static flexural analysis
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