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ASTM A36 Specification for structural steel

ASTM A570 Specification for hot rolled carbon steel sheet and strip, structural quality

ASTM D395 Test methods for rubber property- compression set

ASTM D412 Test methods for rubber in tension

ASTM D429 Test methods for rubber property- adhesion to rigid substrates.

ASTM D815 Test methods for rubber deterioration-surface cracking

ASTM D573 Test methods for rubber deterioration in an air oven

ASTM D624 Test methods for rubber property- test resistance

ASTM D832 Practice for rubber conditioning for low-temperature testing

ASTM D1149 Test methods for rubber deterioration- surface zone cracking in a chamber

ASTM D1229 Test methods for rubber property- compression set at low temperatures

ASTM D1415 Test methods for rubber property- international hardness

ASTM D1418 Practice for rubber and rubber latics - nomenclature

ASTM D2137 Test methods for rubber and rubber-coated fabrics- brittleness temperature by impact

ASTM D2240 Test methods for rubber property- Durometer hardness

Australia

AS-1523-81 Elastomeric bearing for use in structures, Standard association of Australia

Germany

DIN 4141 T1-84 Structural bearings; general design rules

DIN 4141 T2-84 Structural bearings; bearing system for civil engineering structures forming part of traffic routes
(Bridges)

DIN 4141 T3-84 Structural bearings; bearing system for buildings

DIN 4141 T4-87 Structural bearings; transport, storage on site and installation

DIN 4141 T14-85 Structural bearings; laminated elastomeric bearings, design and construction

DIN 4141 T140-91 Structural bearings; reinforced elastomeric bearings; building materials, requirements, testing, and
inspection

DIN 4141 T150-91 Structural bearings; unreinforced Elastomeric bearings; building material, requirements, testing and
inspection

Great Britain

BS-6177:1982 Guide to select and use of elastomeric bearings for vibration isolation of buildings, British standard
institute

BS-5400: section | Code of practice for design of bridge bearings, British standard institute

9.1:1983

BS-5400: section | Specification for materials, manufacture and installation of bridge bearings, British standard institute

9.2:1983

International

UIC code 772 Code for use of rubber bearings for rail bridges, international union of railways (Union internationale
des chemins de fer) Brussels

1SO 11346 Rubber vulcanized or thermos-plastic estimation of life-time and maximum tempreture of use

1SO 188 Ruber vulcanized or thermoplastic — Accelerated aging or heat resistant tests
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Rubber Hardness Young’s Modulus E Shear Modulus G Modified Factor k
IRHD +2 (N/em2) (N/em?)
30 92 30 0.93
35 118 37 0.89
40 150 45 0.85
45 180 54 0.8
50 220 64 0.73
55 325 80 0.64
60 445 106 0.57
65 585 137 0.54
70 735 173 0.53
75 940 222 0.52




shaghool.ir



YT A g
*

b sl




shaghool.ir



1% AN/o0] o) A clo oY G

sodio —V-¥ o
ﬁ)y uld....:l.?r.o J"]"j C)Jasw.v u_:l.‘i M)—‘UMOLQ.&L.»&S)LQ‘O)JJ Lg)Lm‘J.} Lg‘)" f‘)b ‘_JL.AYI w% LJ"‘ L

Jole jo el oals ools musgr dalol jo (b ol pwe b (S slulas) Jol cdls sl (2l Jole sl ool a3l
Aloays 5 &l aodls O g0 a4 jlolas b g gom

e Oy -y-y <

L sashin o Glazle col b # dlas ;o Job ail oo (Db )0 S Ve o 2o Ve olol b asb 0 6l )b laslo
ool a8 5 13 (Y g5 SB) Corw S g0l Lo oo >

083j g 0050 5 jlaie c WE1S70KN (y5nis 1o (595 o5l ige (339 il alites loygim ()51 Lyl o 09 o 258
PoL+Li+EQ= 402 KN 35 &l 31 g 05 w000 4L 5l o0 136 b o PoL+L= 335.16 KN L 0,50 cygim sb o
]

T = ool glolaz o5l gl 0,90 cud 3 cpl a0l o T= 0.6 SEC. ol il b ojlu b iglis 0,90
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s s EfF= 5%, Son ol e ol ot 43,5 i s 106 N/em2, E = 445 N/em2, ymax = 150%

o)A sla yial b

s
b (m) 20 ymax 1.5 A 0.350
L (m) 30 € eff 0.1 Ts 0.500
W (MN) 1.57 B 1.2 S 1.500
PDL+LL (MN) 2.07 o ¢ (MN/m"2) 7.84
PDL+LL+EQ
(MN) 2.59 k 0.57
Tfix (sec) 0.6 eb 5
Tisolated (sec) 1.8 e (m) 1.5
E (MN/m”2) 4.45 pi 3.14159265
G (MN/m"2) 1.06 g (m/s"2) 9.81
fy (MN/m”2) 235.44 fpy (MN/m”2) 10
Fs (MN/m"2) 141.264
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A5 3,90 ploidlw 1 (2w sdw b SiwY jlulia b -F-Y o

sloj) sl el )y
b (m) 20 ymax 1.5 A 0.350
L (m) 30 € eff 0.1 Ts 0.500
W (MN) 1.57 B 1.2 S 1.500
PDL+LL (MN) 2.07 o ¢ (MN/m"2) 7.84
PDL+LL+EQ
(MN) 2.59 k 0.57
Tfix (sec) 0.6 eb 5
Tisolated (sec) 1.8 e (m) 1.5
E (MN/m”"2) 4.45 pi 3.14159265
G (MN/m”2) 1.06 g (m/s"2) 9.81
fy (MN/m”2) 235.44 fpy (MN/m”2) 10
Fs (MN/m"2) 141.264
Calculated
Parameter Assumed Parameter
keff (MN/m) = 1.950
D (m)= 0.205
D (e=0.05) (m) = 0.248 0.25
ttotal (m) = 0.167 0.2
Qd (MN) = 0.077 yield force of the lead plug
Ap (m"2) = 0.008
dp (m) = 0.099 0.1
revised Ap (m”2) = 0.007853982
Shape Factor = 9.094 20
Ec (MN/m"2) = 2033.650
Al (m"2) = 0.264
A2 (m"2) = 0.073
kp (MN/m) = 1.644
kr (MN/m”2) = 1.219
Asf (m"2) = 0.230
d(m)= 0.541
B (rad) = 2.181
A3 (m"2) = 0.100
Amin (m"2) = 0.264
Atotal (m"2) = 0.272
dtotal (m) = 0.588 0.7
Atotal Revised
(m"2) = 0.385
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B Revised (rad) = 2411
Asf Revised (m”2)
= 0.214
tr (m) = 0.009 0.01
Revised Shape
Factor = 17.5
Revised Ec
(MN/m”2) = 1558.056
N = 20.000 20
ts (m) = 0.003 0.003
ocrit (MN) = 72.114
o (MN) = 5.379 < ocrit, then OK
1.25 < Hp/dp <=5.0,
Hp/dp = 2.570 then OK
yC = 0.362 yc <= €b/3, then OK
ysC = 0.817
veq = 1.250
yt = 0.424
ysctyeq+yt = 2.491 <=0.75 €b, then OK
6 roll out (m) = 0.587 >= D, then OK

Single Rubber Layer
Thickness

Number of Rubber Layers
Steel Plate
Thickness
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25 3,50 oleii s 512 g, fy Jpil 5 Kotttz Tl DY
ol 0l Sl L 5)90 (2 Sen 4y s pslate & Slusle H1)ST Jolye jlolia pl Clusloxe 1

o) byl
eff initial
b (m) 20 %%) 10 A 0.350
L (m) 30 B 1.208 Ts 0.500
W (MN) 1.57 n 0.05 S 1.500
PDL+LL (MN) 2.07 e (m) 1.5
PDL+LL+EQ (MN) 2.59 pi 3.141592654
TTix (sec) 0.6 g (m/s"2) 9.81
Tisolated (sec) 1.8
Calculated Assumed
Parameter Parameter
R fps (m) = 0.805 1.000
Revised T isolated (sec) = 2.006
D(m)= 0.227
D (e=0.05) (m) = 0.275
Eeff (%)= 9.803
B 1.201
D (m)= 0.229
D (e=0.05) (m) = 0.276
the 2nd iteration
Eeff (%)= 9.754
B 1.199
D (m)= 0.229
D (e=0.05) (m) = 0.277
the 3rd iteration
Eeff (%)= 9.742
B 1.199
D (m)= 0.229
D (e=0.05) (m) = 0.277
the 4th iteration
Eeff (%)= 9.739
B 1.199
D(m)= 0.229
D (e=0.05) (m) = 0.277 OK
v (m) = 0.038
Resiliency 0.277 >=y, then OK
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