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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

of traffic routes (Bridges)

Structural bearings; bearing system for civil engineering structures forming part
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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 9.1:1983

Code of practice for design of bridge bearings, British standard institute

BS-5400:
section 9.2:1983

Specification for materials, manufacture and installation of bridge bearings,
British standard institute

International

UIC code 772

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

Young’s Modulus E

Shear Modulus G

IRHD +2 (N/cm2) (N/em?) Modified Factor k
30 92 30 0.93
35 118 37 0.89
40 150 45 0.85
45 180 54 08
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




www.hoseinzadeh.net



www.hoseinzadeh.net

vy P Cuvge

Jle

Nd S 93 2 3 (Sl b galol cunl Jla5 55 5 JSS 3 0ad 03l iles (M b dib aw i pledle S
ol 00 48,5 Jas 1> by

Cuol (Jasl s gl et b aSo) (5,8 Loyl j18 Jled sl JuS 5l 150 9 B g5 o) 50 ccew SB s clis] e

bag amlod ol copd nl aslos) silolia 5l g oad 48)S Jlai 3 R=6 L plpy colh sab b plosdlo )8y cops oS
(Joddlysiw> 3illae) Ry =2

T Ca
4m|
¥ Ca2 )

am| Wi

v C2

JUe )3 g dlalle (G095 9 Jaid 90 leidlw (M -V -V JSS

wlosd byl 25 )3 S sl g baylgade by ¢ Lagygins sl .cunl 20 ¥ gy pod (saib § yo & ol adl £las)|
yo o W ¥ Gy (L3 gla gt —
o o V0% Y0 :Cy ) olaygiw —
o o YOxe ¥ G g B sla i~
o o AW jlesd Jolee cuolbs —
o+ NS I cuoles -

kN kN
2855 g o0 )bl i 4 257 5 105 b aiyly plals o9y o)l

039 ISl Y oluel (0 e ¥ Juoled b gt dw 9 X G 0 e £ ol b gt dw b plate oM gl leid e
odls oiuled yj Sy O 2 gl jd el g 00y b 5l ol B g9y Jlde L5209 kN L el 2o Wr Oleisl

Wl



www.hoseinzadeh.net

Boylaslw y slojy) jlolis Wpiuwn lial g b slois], VA
Y
601 kN 721 kN 601 kN
!.I:;:; ,,,,,,,,,,,,,, ..I.____'.“_“_“_'_______'_'-_"_!
i 1347 kN | i

627 kNs-.::::::::::::-:::::::::::::::::' 627 kN

O B (L pd 0355 9 8350 5l 31 (U BB (59 lato —V-T-o S5

ol 0ds a8 )5 a5 40 e il Ve leidle jbre 881 e pusd iSTas clis] Jore e byl 13 Codgaore > 4

(5090 Ngub o0 dawso cunlio )I}.élf)s 5 uS\JL.M:l J.._bu SaS @ (LmolfA,,SJ WY Jm) LaaO?L.: db 3D d9>90 wjlﬂ dhgﬂ.}
ol 0a (o)l il NV 5+ VYL ply cwd g Y g X g 0 coll gl bojlo xub ol

PoLeir =1347TKN o 15 036 g9y yiSTis a5 I3 (olaygin | (S ) pd a5 o84S G (olhb (go950 asld] )

S dled )l YA+ 5 libinl o Jesdlygiwd jd zydie balgd o beialy opl o (eolpiin @S L gilles ol

3Lj sl U (Sl gaolass
Wl Flonto Olasuiv (%

ol sl bojl 35wl aw I Gl Tp wid gilube gladle gl Ban (Slb anb Cgls (g0)95 Jlte ol )
109 dled b 4 dline lus B g 0 48,5 Hlai

e 48,8 5 1> Tp = 255 G s gl (093 (1)

sl Yo F150% (50 s S5 s S (6l S oSS (Y-

ol By =20% g0 ol ywa s (Y-

A b sl plyy Joallygio slis ol yy Eggr = 20% b (s5lolis slolis (5l Bo (ol ywe oy (F-

FA++ o)lsliwl Bllas gy cpl hcwl I ooy g55 9 0a obj)l oL (i owd jlas b ol @ls! Jore (gailais (a—\
Sy dled S=15 5 T, =04s Ty =0.1s (A=0.35 g )b sloo Clid s

Juloss (¥

5l 0g dwled oyl gilolin (gl Kefr o 88l g0 ww



www.hoseinzadeh.net

v [t
W 2n, 1347 2n , s N
Kess _E(ﬁ) |W:PDL+LL_W(E =868x10 H
5l 09 dalgs yle aallygind Gillas gl S0 i ke
2
Ax(S+)TExT,
Dy =-Lx AXEHNTXTo _ 6o < 0.3m
4n BD
>k (¥
Hlolds lal yuss V=Y
(S S gl (V)Y
D, 02
= =—=0.133 - t,=0.14m
Ymax 15

Juyuun ubwl »2) C)M: VR W) da])‘ J9J.> )l MY
250 = IRHD - 60

Sk olej > Job maie, = 500%
] o Cand 4 ) b 4 dlge Sluoguas

N
E= 4'45x106F

N ¢ N
G =106 =1.06x%10 F

cm?
K =0.57
Dgas oo dobre SiwY Y at cwbis g A colus (Y)Y
S USS o ps QLl (A
E{L+2ks? 445(1+ 2% 0.57S?
(1 G ) =400=> (1 16 ) =400 > $>9.09

e 46,5 a5 )3 $= 20 aluwe ol o
kN
E, = E(L+2kS?) = 445(1 + 2x0.57x 20%) = 20.33x10°

Porie @58 ) sl jlore (gygome (i olsl 32 Ao 084SS oo glale paw (yesd (&
6
Gc — I:)DL+LL <784x105ﬁzjw
0 m 0
PorLriL o8 )b cou by md S5 st byl olal 5 Ag o54SS g0 alaite pdaw (o (2
1.347x10° 500%
X <
20.34x10° x A, 3

4SS by Cusid I S sl sl Ast 5l 290 dlae o JBlas (ysd (2

N
<7.840><106F:> A, >0.172m?

65 x PoL+LL £

b
<% 6x20
EA, 3

= A, >0.048m°



www.hoseinzadeh.net

by laislw y3 slojy) jlwlis s piuaw slyo) 5 2lb sloid) A
K .t K..t, 868x10°x0.14

G=—"to A, =—"t= =— =0.115m?
A G 1.06x10

>d=0.383m, p=117
>A,=A, =0.04m’
5455 1 gl o i1 (2
A=max(A,, A, A,)= max(0.172,0.048,0.04)= 0.172 m?
S slaaY slul s (9

d2
A, <T(B-sin[3)

D
B =2cost(—2)
d
el g oad ad)S las > d=0.7M jlols i e byl 5 8 Al )d 0l dpwlbe Cole Jls & 4 g5
colus A=0.385m°
wsl, JialS colue A, =0.204 m?
isloypld oBaSS gl N SV oY oliss gt Y S cwslus (j

d 0.7
S=—=>20=—>1t=0.0088m = t=0.01m
4t 4t

Fs sl a5 L oY sl ts (Y98 (59 Cwolss s (0-)-Y

-~ Z(ti + ti+1)>< P

> DL*LL >0.002m
* Are X FS

Ags DY gl
— - 6 N
Fo= 0.6F, = 0.6x274x10°
0.2
B= 2xcos'l(ﬁ), A, =0.204m?

>2(0.01 +0.01)x1.347 x10°
S 7 0.204%(0.6x274.4x10°)

=15 =0.002m

=0.0016m

W45 S glis,l (oY
1 ol &)l oSS sl S 18l yia BLY/0 o545 il 5 YU csligs g sl 4K 15,5 |
h=t, +11xts +2x0.025=0.212m

Sl o g o JSW gt LU Dgae (€

PoLee w56 ,L (V-F



www.hoseinzadeh.net

A) Y Cuvgn
P 1.347x10°
= 6S—2LLE = 6x 20 =0.206
VeDLelL =27 A 20.34x10° x0.385
g, 500%
<P - =1.667
3 3
ws)luly s (Y-F
LIStk 35ook—N
%A~ 0385
GSL (106><106)><20><07 N
< =42.4x10° — = ok
¢ T 5t 25%0.14 m?
HDRB S s asSG slayl o 15b gl (0
d=0.7m :ass s
h=0.212m :l5ass JS glis)
N =12 :SawY slaa¥ sl
t=1cm Y o cwlbrs
Ng =11 :Lgﬂ/sé Lgl.a:é)g sy
ts =2mm :35, Cubus
2.50M o84S oymb o Vb sla s ol
d35 Ewl Mg (1
il gaibol ot (sojle aub gl (g0y50 (V-F
Tppx =1.71 Sec.
Tppy =1.67 Sec.

igbols 5l oV &b o J8ls (Y-5
V,; =K,y xDp = (S Ky )x Dp = (0.868x10° x9)x 0.2 =1562x10°N

21 2 _5209x10°  2x

bf?(T—DP) " g8l (g7

V, = max(bel,Vb12)=1562><103N

)2x0.12 =1503x10°N

isloj ) oilwlis aib cund Y (sojle ly i A5 (g950

V. -V =1562x10%/2 =781x10°N = 0.15W.
s~ R - - -V T
|
A8l ol plow )3 <ol al b pledlo cal (i 5l 55 b Vs b (n 59588 e
W)l s A gop @je8 (Y-F

l.’ Sl ﬁ‘ﬁ Fn u‘-o-«bl.w ‘ni—n dd\.&...lo » .))]9 LS?)“" L)‘)"l YA« ))l.A.}LL.u‘ 9 J“H”’ma 2D Tydke ja.gla) d.,Ua.a



www.hoseinzadeh.net

loglaiilv ;3 slojy) jlolts sl sp2) 5 (Al sloid), Ar
w,h

l:n = n — ><VS
2w;h,
i=1

il I3 YU 3 N il gl i g hy odg o 9 N il iy s 4 Wi g Wi dlady ol 5o o
Ll o

(95 ok VWOVF - YVF a5 )le i 0 Vol ik « bl 3l (968 alaly (il ol 2

olojer Jlosl g (BT Jiomn 70 (35 a5 3 b w8 o0 (258 el (g obS VOPY ol gaiilo 1 ) (il (s
S35 e b (gl 0ad alone (L5 g5y JSlus Y e > (B slagys A9 X e 53 (Bl 5 @SB g956 AN
8 g8 4 Ak codjlebe Gisp g o)lul S5 pelel pl il (g S VPY bl Potsiiveg 4 cov
23,5 o pbsl an

w3l sk cos (Roll out) s 2 5 (ol s (¥

5 1 88 S ) L G (o S i Cadgazee (VY

PoLsLLseq =1630x10°N

PoL+LL+EQ — 6x20x 1630x10°
A, E. 0.267x20.34x10°

Ysc = 65 =0.307

_ 12D, xE 12x0.2x(0.05x12)
C %12 122 +8°

_ b%6 _ 0.72x0.007
C2tt, 2x0.01x0.14
Yoo+ Veq Yo = 0.36 +1.43+1.225=3.015< 0.75¢, = 0.75x500% = 3.75 OK.

=0.007

Yo =1.225

DA i > 4 bgype Codgase

1630x10°x0.7
1630x10°% +868x10°x0.212

_ lx PDL+LL+EQ'L
Il out ~
o2 PDL+LL+EQ +Keg-h

=0.35m>D, =0.2m OK

3 =~ x
2

(Cowl odds a8 )3 a5 3> (gloply jlolas (gl d jlad Jolee L)

ol 48,55 )15 Jlaie Jle ol 5 bajlolie lod (o955 & 3505 x5 b



www.hoseinzadeh.net

ALY Y Cuvgn

o Shmd b Slw SWolFass

Ao Jlondle Wlaswio (9

Wgdso (23 sy sk I (S jlulia b gilubie il gl pj Clascis
Do o 48,5 Jlas > Tp =255 Gua b Cols (50)50 (V)
el Vo T150% oy (s S5y Sl gl (S o5 a5 (Y-
sl Eqgp Z10% g0 olpme S (Y
WYL sl ply Jodllygisd slie bl Eop =10% L (gjlulin sailol sl Bp (ol e o s (F-)
FA+ e o)kl Bllas gy cpl 5wl I oo g58 9 00l oLyl ol (i o jlas b ol @lis! Jowe (gadlais (0-)

gy dimlys S=15 o T, =0.4s Ty =015 (A=0.35 )b (o s Conns

Julo (¥
5l 29 dales iyl (giluwlis gl Kefr 28] Pgo (5w (V=Y
W 2n, 1347 2n, kN
ff = E(ﬁ) w=ro = g g (55 =868~
gl Ojle 2ol (e e Joalljguod illae
2
AX(S+YT2ExT
D, = gzx CHIT*To _ § 25m <0.3m OK.
4n Bp
il 35 algs il Qo adsl pubes (598 (V-
— WD — [ — T 0, —
Q4= D, =5 Kot X &t X Dp =2 x868x10%x0.25 = 34.1kN
Q, 34.1
Ky =Ky - = =868-——=732kN
¢ Dy 0.25
b (¥
e S Al )b (VY
t 33 38055l T (sl Lo 390 claie o J3s ofy =8.82 MN/M L ol g (sl ol (5 029 b
34.1
A, =&=—3= 0.0039m?
f, 8.82x10

Sde o] Lol g 48,5 ploul oy (giad B a4 eli)) Cans JyiS deldl (> oS o ool d, =7cm jl bl )

23,5 oo o o] B (sl 2l



www.hoseinzadeh.net

loglaiilv ;3 slojy) jlolts sl sp2) 5 (Al sloid), A€

If dp =0.07m - Ap =0.0049>0.0039 OK.
Hlolis sl ey (Y=Y

D, _0.25_05m
05

t, =

Ymax

1N oo QU 3 b 4 Y (g0 loud Cuwgu j0 0l wlyl Joio il SV Slusguad (Y-Y-Y
5w = IRHD - 60
S5k ol Jsb s, =500%

N
E= 4.45x106F

N s N
G =106— =1.06x10° —
cm m
K=0.57
g g0 duwle KoY Yt Culbis g A Colue (Y-Y-Y
S S gy bl (il

4451+ 2x0.5752)

=400= 16

=

=400 > S$>9.09

E( +2ks?)
G

g en 45,5 5 5 S= 20 Wluws oyl 5>
kN
E, = E{L+2kS?) = 4450+ 2x 0.57x 20?) = 20.33x10°

Povat o sl Sl ysme A5 ol 2 Ag 4SS 550 el g (e (F-Y-F
P MN  1.347kN N
oc =t <784— > ———— <7.84—=A,>0.172m°
A, m A,y m
PprL+LL Wils )l) CoS by (o Jg.w pyvey) Ja.:l)m u»‘.wl » Ap 5SS P90 é.\o.o.a a.‘a.«u Oy (Q—Y—\H
6S = PoLs+iL gs_b « 1.347 <500%
EcA; 3 2033.65x A, 3

=>6x20

= A, >0.048m°

K o545 StV 5 (FY-F

K, =K, [1+12 Ap] 773=K [1+12 O'0039] K, =575kN/m
= — > = = =
¢ A, ' 0.172 '
PolBaST oy a3l xS gl sl Ast L3 350 ke o JBlas oy (V=YY

Ko 1 Ky t, 630%0.5

G=—top, =—4L= - =0.271m?
A G 1.06x10

=d=0.59m

>A,=A,=0131m?



www.hoseinzadeh.net

Ao rw,y

:olfd%SJ L;’LQ(’ éb.u Cja.m (A—Y—Yl
A=max(A,,A,,A,)= max(0.172,0.048,0.131)= 0.172m?
16l pls o5aSS (sl S slaasY slal sy (=YY
2

Are ng(B 'SinB)

D
B =2cos*(—2)
d
2 ,kid=0.7m
colwe A=0.385m?
asly yals colus A, =0.214m?
i8lopld oA gl N SV laay¥ oliss gt Y S cuolbus (V-Y-Y

d 70
S=,- = 20=,° > t=088m > t=10cm = (t,=05) > N=50

Fs e (55 b Agg dYed sl sl ts (s0Yed B9 Cuolusd pund (\—\"—\"

> Z(ti + ti+1)x PoL+L
) Are X I:S

- 2(0.01+0.01)x1.347 x10°

.- = =0.0015m
0.214x(0.6x 274.4x10°)

=ty =2mm
284S S elas,l (Y-Y-Y

h=t,+49xt, +2x25cm=0.648m

B3Il — (ot (o S et (glaC 9000 (£
oo gl lojlulir gusly 135S sl 29290 by 4 a2gi b Y-F 6-F o,

Porse 3B L (V-F

- 63 PDL+LL —_ GX ZOX 1347 Xlos = 0 206
Vse,DL+LL ~ EC.A - 20.34x10° x0.385 e
e, 500%
<5 2P 1 667 OK.
3 3
iyluly s (Y-F
1347 _ kN

o o =3500—
m

:B:
¢ A 0.385



www.hoseinzadeh.net

loglaiilv ;3 slojy) jlolts sl sp2) 5 (Al sloid), AT

GSL (1.06x10%)x20%0.7 kN
< = = = —_—
Oc =25, 2.5%0.5 141872, 7 = OK
oty (St jlad s (V¥
H, 05
125 <—% <50=——=7.143<50 NG.
d; 07
H
Try: d,=013m » >=385<50 OK.
p

> yb b (o
d=70cm 84S s
h=55.2cm 84S S elas)l
N =42 :SawY sl sl
t=1cm Y o culrs
Ng =41 :3Ygs slasyg Sliws
ts =2mm : 5,5 Culs
2.5 20845 b 9 YU (slagsyg Cuslus

dp =13cm IS (Sl )bﬁ

W3 dewly Julsei (71
o3l (sl gl (g0)95 (V-F
Tppx =1.71Sec.
TDpy =1.67Sec.

il 5l Vi ab i JBlas (Y-
V,. =K, xDp = (EK 4 )% Dy = (868%9)x0.25 =1953kN

Voo = (2T Dy = 2209 (2T 42 25 = 1879KN
Vi = g To Do =981 167 *0%=

V, = max(val,be2 =1953kN
:dlo)’)J d}b].&} )])4 CudYU g0l dl).g C)J" AJ/'J)’ 9y
Vb
V, = R 1953/2=977kN = 0.19W;
|
Al oSl plan )3 coll galy b pledle aly iy 5l 5S)5 b Vs gk (i 9y e
)] 5> 35 9y @i (VF



www.hoseinzadeh.net

AV rw,y

w.h
Fx XXXVS

2w;h;

i=1

((Fgs S VAN 9 YYD YA Sl a)le oy a0 V¥ Gl « il 03y (g9 dlally cul poll
Sl o 7D 5,5 a5 53 b jlobiz o (sl W8 53y S ool 35 kS 180+ gl st Sl 3 (sl (530
Lol duoles BB Sl 5 Y Can pd (B lagys AV 9 X Can o (@Bl g B oy AV er lojer Jlas! g
ol )8, Cunlo (58 Como g o] 92 5L lgiies W38 o8 @ ol o Bl o JS e olie sasilne

9e5 J5S

d3); 4L cod (Roll out) yid & g 5, Jpis (V

A5 51 5B 5 U by e S g o (1Y
PoL+LL+eq = 1849kN

Poruieee g, 00 1849 ==051
A, Ec 0.267%20.34x10

_D_025_
Ya =t T 05
. 12D, xE _12x0.25x (0.05x12)
b? + 12 12% +82

_ b%0 _0.77x0.0087 _
Ys Tott, ~ 2x0.01x05

Yoo tVeq + Vs =0.51+0.5+0.43=1.421<0.75¢;, = 0.75x500% = 3.75 OK.

Ysc =63

0.5

=0.0087

0.43

AT it > 4 baye Codgizne

11780x%0.7 - 28.6x 0.648
1780+ 732%0.648

_ EX I:)DL+LL+EQ'L - th
rollout 2 PDL+LL+EQ + Kd h

1
o =E>< =0.27m>Dy =0.25m OK.

S B! Joil solFass

$95S paw Sl cups 358 o bl Ty =2.58 e ol (50)93 b slacdls alio oo ablo ol ¢l
algs JyuS gyl ashl > jlude cpl 3gd o0 48)S e > D=20CM )b 88l (e jus lp adgl 458 9 007 WSS
a5 slool glais -
Reps = g(;—;)2 =1.55m= R pg =1.5m
Silwlls gailels JS Bge (e Y

W, W, 5209 0.06x5209 kN
+—L = + =5035—
Res D 15 0.2 m

ZKef‘f =



www.hoseinzadeh.net

by laislw y3 slojy) jlwlis s piuaw slyo) 5 2lb sloid) A
5035 kN
T = 560? 5l canl Ol lols Sl buwgie Sge (S ol o
D9 0 duslxe pj IS5 4 g ALl (S (e i & Eogp oo lpe Y
2. u
Er = —Xx—p =0.2=20%
T
+ -
PR

28loo VB il Ser = 20% (5152 Bo (2le o pd Josllygins il
ayonl 3wl I ey g9 9 00 byl 0l (b cod Hlas b adlaie L8 claciowd dilen Hlai dyg0 leidlu oKl
oy aials S=15 5 T, =045 T, =0.15 (A=0.35 g b (slive o Cansd YA« + 3,k slae

Do g ofeeis JyS ¥

2
Ax(S+DT3xT
Dy = gzx G *To _ 6 om=0.2m oK.
4n Bp
52 0.22
0, = = =0.013=1.3cm

V' 2Rqps 215

Do oo a8)S )lai )3 e Bl VY 5AST Bas
25l d =45em oBass s S

d 0.42
G o) _
- =0.017m =0.013m = OK
2Rs  2xL5 -
iy olej y 0y )35k 69y bl )3 B 4SS Cuhb JpuS —F
D 02
==£-013>u=0.06

Reps 1.

FPS 65455 skl -V

RFPS =1.5m %55)5 GL"“’ dlbu'l &Lu.;”:

d=1.7CM :dxbo Bos

d=45cm s glad

A3 ot guly Jbs A

L,«.Q(& 5.) » o)l.w u.’.u.‘o UBL" db)sﬁ (\—A
Tppx =2.042 Sec.
Ty, = 2.036 Sec.

Dpy

igilelie 5l )0 Vpojls garly iy J8lo (Y-A



www.hoseinzadeh.net

A9 Y Cuvgn

V,, =Ky xD = (XK )x D =5035%0.2 =1007kN
w, 2
==t (£5)2 x4 =1012kN
g Tp

V, = max(V,,, Vi) = 1012kN

bZ

(R) = 2):cjlolis 515 cussVl cojles el b 4135 g9,

V, 1012
\VA 'R_b=T= 506 kN = 0.097 W,
|

b A o o8 g (YA
dbre 5 gelally Sl Gll YA+ 9)lsslial 5 Joallygiws lailgs il oad (gilulia gojl j1 X515 00 By (bl (5950
Pgd s

WXhX

=—>—xV.
X wihi



www.hoseinzadeh.net



www.hoseinzadeh.net

1) &l
&y

1. Shenton, H. W., “Standard Test Procedures for Seismic Isolation System”, NIST SP 871

2. Japan Society of Base Isolation, “An Introduction to Base Isolation”, (fa#E##% & AF9), Ohmsha,
1995.

3. NEHRP commentary on the guidelines for the seismic rehabilitation of buildings (FEMA 274),
issued by FEMA in furtherance of the decade for natural disaster reduction, 1997.

4. Prestandard and commentary for the seismic rehabilitation of buildings, (FEMA 356), 2000.

5. Recommended provisions for seismic regulations for new buildings and other structures, Provisions,
(FEMA 450-1), 2003.

6. Recommended provisions for seismic regulations for new buildings and other structures,
Commentary (FEMA 450-2), 2003.

7. Uniform Building Code (UBC), 1997.

8. Kelly, J. M., “Earthquake resistant design with rubber”, 2nd edition, Springer verlog, London.

9. Kelly, J. M., “Base lIsolation: Linear Theory and Design”, Earthquake Spectra, VVol. 6, No. 2, pp
223~244.

10. Skinner, R. 1., Robinson, W. H., McVerry, G. H., “An Introduction to Seismic Isolation”, John
Wiley & Sons, Chichester, 1993.

11. Paz, M, “Structural Dynamics, Theory and Computation”, Chapman and Hall, New, Chapman and
Hall, New York, 1991.

12. Guidelines for seismic isolation and response control, (2. fofE, HlIEMEE BREHETA R T A
> (%) ), Japan Society of civil engineers, 2002.

13. Yang, Y. B., Chang, K. C., and Yau, J. D., “Base isolation”, in “Earthquake engineering Handbook”,
1st edition, Chen, W. F. and Scawthorn, C., CRC Press, Boca Raton, FL.

14. Chopra, A., K., “Dynamics of structures, Theory and applications to earthquake engineering”,
Printice Hall, Upper saddle river, NJ., 1995.

15. Kelly, J. M., Naeim, F., “Design of seismic isolated structures, from theory to Practice”, John wiley
& Sons, 1999.

16. Taylor, A. W. Lin A. N. MartinJ. W.,”Performance of Elastomers in Isolation Bearings : A
Literature Review”, Earthquake spectra, 1992, vol. 8, no2, pp. 279-303.

17. Bridgestone Corporation, “Multi-Rubber Bearings, International Industrial Products Department”,
Tokyo, 1990.

18. Recommendations for the design of base isolated buildings, Architectural Institute of Japan, 2001.

19. Wai-Fah Chen, Charles Scawthorn, “Earthquake Engineering Handbook”, CRC, 2003.

YA+ o jlass 5,0kl 5 s 5 aplasbs b asbiol Y-

uiwo 9 Olnﬁ&h» Olaass )'f),o ‘Lglo)')J jLMlA? Lgl)b L;Lmolo;:&‘.w U>‘).L> Jo.‘”)y;».) U™ P AR



www.hoseinzadeh.net



www.hoseinzadeh.net

9y el — w6 gdolin g
o
accelerator.....ccocoeveeeieieiiiiii, lmodiadolid
Mode shape .......cccoceeiiiiiiie e dg0 JSu5
)
b dAMAZE...eei i ]
performance based design.................... 5,Sdas ploly )b
earthquake response spectra...........cccceeeeeuenne. djl; Gl b e
polysobutylene rubber (butyD..............cc......... Joise
S
strain crystallization o
Passive CONrol..........cooccviinciciiccc, FOCKING...cciiiiiiiie e o)lonS &S > o008 b
TELATAET . .iiiiiii it odiiS S uS 1solation level........ccccoviiiiiiiiii i Gibolis 5l
design displacement, Dp.........c.ccveenee. b oS yuis
S Rubber bearing (RB)........ccccovvviriciiciiecnn, S o5as
Feq oY= NPT olej cusis
z
J ISOIALON ... jlols
styrene butadiene rubber (SBR)....sbg bl Sz friction bearing ..........cccceevivienieiievieinennns Sl jllis
semi-liquid unvulcanized gl 4es o3, hor ¥ friction pendulum system ............ ol (Sl jlolis
elastomer (FPS)
natural rubber...........ccocconiniiiiiiie b SaY high damping rubber bearing si; lye b (St o
(HDRB)
lead core rubber ..........cccoonnee o S b SzaY jlolis
AMPET ..ot s Slyse bearing (LRB)
AAMPING. e ol .
effective damping, &effo...oooovveriiiiniininne Sse alpe c
CTEEP e teeiiet et e et e sttt ettt ettt O
o LOSS. ittt s
neoprene (polychloroprene rubber)............... st seismic risk................ 31551 B s s aslos) opiplas
5
durometer.........ccooeeeieennenne Uy pogia¥] b (g S50 »\z international rubber . 2y lpe e e

hardness degree IRHD)

carbon black.........cccooiiiiiii 0393
natural period..........cccoccvveeeeiniiieeennnnn b gl g0y9

J
superstructure..........coooooviiiiiiininiiii, ojleg,
cold bonding method ...... Sao¥ oBass calo 5 3, g,

Sy oBaSs calo o o g b p)S oo,
vulcanizing method

o
isolation system.......ccccccovcviireenniiinnnnn, s cailols
effective stiffness, Kett.....oooovviiiiiininnnn, Sge i

hardness........ccccoociiiiiiii e



www.hoseinzadeh.net

uo')f 5423‘95-
Cuawge 4yl Cawl 63,5 EMl g dund o i g Ll O jg0 4 lde 5 (og0s (28 lasuin ¢ Joadlygiuwd
slacJled 5o gy 5 joidS )0 pole S g drwgi 4 o oy ;0 U ol and oad Db 3ylee (sbiwly o
sy LB http:/ftec.mporg.ir sl )eMbl oSl ;5 585 (pl Gl pds Cawypd g 03 HI8" 4 Jlpes

Al o

! 8 plls 5



www.hoseinzadeh.net

Islamic Republic of Iran
Vice Presidency for Strategic Planning and Supervision

Guideline for Design and
Practice of Base Isolation
Systems in Buildings

No. 523

Office of Deputy for Strategic Supervision
Bureau of Technical Execution System
http://tec.mporg.ir

2010



www.hoseinzadeh.net



www.hoseinzadeh.net

A i o

Silolie slagtums gl g (2hb slaial)” lgie L

sl g (b 5 edlitul jglato 4 "lag el ) (loj)]
lily cpl ) ol oads (o (slojy) (ol ol
Cusgey dw g b my ) Joati & Il 5 b Jsol
Sl 5 sl gl mlio slataly o Casl 005





