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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 ;ll"ﬁls)ta 1;:ethods for rubber and rubber-coated fabrics- brittleness temperature by
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)
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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:
Code of practice for design of bridge bearings, British standard institute
section 9.1:1983
BS-5400: Specification for materials, manufacture and installation of bridge bearings,
section 9.2:1983 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







vy 1 Cuvge

Jle

N> S 9 2y (Sl b galol cunl S5 55 5 JSS ) 0ad 03l iales (M b dib aw i pleble S
ol o0 48,3 Jai > by

Cuol (Jasl s gl et b aSo) (5,8 L oyly j18 Jled sla JuS 5l 150 9 B gg5 o) 53 cew S s clis] e

Lag amlod ply copd cnl asloj) silobia 5l g oad 43)S Jlas 1> R=6 1 plp <ol g b plodlo )18 cops oS
(Josdlysiw> illas) Ry =2

T Ca
4m|
¥ Ca2 )

am| Wi

v C2

JUe )3 g gl (Gaia0g5 9 Jaid 90 leidlw (M V-V JSS

wlosd byl 25 )3 S sl g baylgade by ¢ Lagygins sl .canl 20 ¥ gy pod (saib § jo & ol adl £l
yo o Yo NG (LB gla gt —
yo o YOxe N0 :Co )5 sla g —
o o YOX- ¥ G 5 B clays -
o o AW lesd Jolee cuolbus —
o NS I cuoles -

. . e kN kN . .
055 b 9030 )b dl).) sl yS A 25? 9 IOF l.g.b)g‘)g oozl (g9 syl

Oig S5 cwly sl )3 i ¥ Loled b gt dw g X Caa 3 e £ ol b (gt dw b plate oM sl pleis L
ol L)MJLQJ 25 J&w 3O g b dl., 3d 0855 g 0dy0 )l.g )l u“"’l" w.‘,ls 9 )l.)..&a 5209 kN L ! ).3|).3 Wr ul.o.ol.w

Wl



laglaiilv 3 slojy) jlolts gLl sp2) 5 (Al sloid), A

Y
601 kN 721 kN 601 kN
:.L‘;L'L ,,,,,,,,,,,,,, ...____'."_"_"_'_______'_"_"_'.

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

O 2 (L pd 0355 9 8350 5l 31 (U BB (59 o —V-T-o S5

ol 0 a8\ a5 40 e il Ve leidle jlre 881 e pusd iSTas wlas] Jore e byl 13 Codgaore > 4
(5090 Ngub o0 dso cunlio )l)’élp):' 5 uS\.SLM:l J,Jx SaS @ (LmalfA,,SJ WY Jm) Laao}:(w db 3D d9>90 wjlﬂ dl.mg)ﬁ.i
ol 0al (o)l il NV 5+ VYL plp cwd i 4y 9 X g 0 coll gl bojl (b ol

Pppoir =1347KN o 5 o6 cop ,STis oS LB (sla gt I (S i 0 45 o545 Ky o (gogs aobl

3 2o b (S saolFass
Al (Floddo wlaswin (I

wb dc\.ﬁlﬁ l.» o)'L..: S92 5 ).g‘).f A )l u‘“* ‘TD W) LS)'LJJQ- ul.o.._&L.u LSI)-f XV @1).\9 u.x...]o 991.;.? 80390 JL.o u,’l 5
109 dled 5 b 4 dline lus 8 g 0 48,5 Hlai

Do o 8,5 Jlai > T =2.55 Bus aub ol (g0)90 (V)

ol Vi =150% o5y a5 s 55l gyl S o545 (Y-

sl G =20% g (2l e Cannd (7

MO L sl ply Joadlygws dlae (wlol p &p =20% L silulis saibobs (6l Bp (olpe <o ps (¥-)

FA< 5 lulinl illao gy ol 5wl T opoj 98 9 00 oLyl oL (s od jlad b ojl @lis] e (gdalaio (0-)
Sy sl S=1.5 4 T, =04s T;=0.1s (A=0.35 z )b sl les cod

Juloss (¥

5l 0g dwled cjle gilolins (gl Ker o 881 g0 e



14! Y Cuvgn

W 2n 1347 2m, s N
o = (T_) Woron =g g (550 808107
5l 09 dalgs yle aallygind Gillas g5l S0 i ke
2
AX(S+1)T3 T,
D, =& ACII X < 03m
4z BD
>k (¥
Hlolis slal oy V=Y
(S S gl (V)Y
D, 02
t,=—2=—"=0.133 - t,=0.14m
Ymax 15

Oluogad wdd 31 35 gl Aol 3y50 B 1Y Cavgn 0 zyde Jod> il SleMbl a0l (5,8 L(Y-V-Y
WWgas oo Sl b 4 odd byl ot I SV
5w = IRHD - 60
Sk Slej > g e, = 500%
] o Cand 4 ) b 4 dlge Sluoguas

N
E=4.45x10°—
m

N AN
G= ~=1.06x10°—
cm m
K =0.57
Dgus oo dobe S Y at cobs g A colus (Y)Y
S S gy Sl (I
E(l+2kS? 445(1+2x0.578
Q =400= ( e ) =400 = $>9.09
Do oo 48,5 Hla5 13 S=20 dlwe (pl
2 2 5 kN
= B(1+2kS?)=445(1+2x0.57x 207 ) = 20.33x10° —
m
Porice w58 )k sl jlore gygome (5 olul j2 Ag 084S Jgo glale paw (yesd (&
P N  1.347x10°N N
6. = 2 <7.84%10° — = ———— <7.840x10°—=> A, >0.172m’
A, m A, m
Poricr w58 )k cod by o JSD i bylyd bl 1 Ay o84S S alatie pdaws (e (2
P 1.347x10° 0
65X DAL < B g, IO S00% o hagm?

E.A, 3 2034x10°xA, 3
AT by Cunsd 6ol gl Ast jlo 5)90 glale gaws S8l s (o



laglaiilv 3 slojy) jlolts gLl sp2) 5 (Al sloid), A

G Kearte A, - Ko t, _ 868x10° x(z.14
Ay G 1.06x10
>d=0.383m, =117

>A,=A,=0.04m’

=0.115m?

5485 s glaio s il (o
A=max(A,,A,,A, )= max(0.172,0.048,0.04)= 0.172 m>
(S sy dlel s (g

d2
Are gj(ﬁ - Sil’lB)

B= 2cos'l(%)
oy 5l g ond 483 Jai ;3 d=0.7 m jlulis Jad clue balys o hd iy 55 00 dplne Conlin J8lis &y v g |
colus A=0.385m’
wsl, Jials coluwe A =0.204 m®
isloypld oA gl N SV laay¥ oliss gt Y S cuwslus (j

0.7
S=—=20=—> t=0.0088m = t=0.0lm
4t 4t

Fy jbre (A5 L 0Yob (clp s 63V (59 Coolus (uns (0

(= 2(ti + ti+l)>< Poriin >0002m
Are X FS

Age SV sl
¢ N
Fs=0.6F, =0.6x274x10° —
m

0.2
B=2xcos” (ﬁ), A, =0.204m?

>2(0.01 +0.01)x1.347x10°
S 70.204%(0.6x274.4x10°)

>t =0.002m

=0.0016m

ol5a S5 S glisl ()Y
) ol e 1505 glisy) IS bl yia LY D eSS il 5 VU csloyp sl aSal 3.3
h=t +11xtg+2x0.025=0.212m

Sl o g o JSW T LY Dgae (€

Pprir o368 5L (V=%



A) V Cuwge
YepLewL ™ 68% ~ 6%20% 20.3143:1170j 1x()()6.3235 = 0.206
<5 0% 67
3 3
b JS (v
5, =L =224 35 ook—N
A 0385
GSL (1.06><10 )x20%0.7 . N
=0T 2sx01a | eAI0TE=ok
HDRB _SyiwY ol5asS eyl a10b galis (0
d=0.7m 4S5 s
h=0212m :oBass JS glis))
N =12 S cbaY slas
t=lcm Y p» colrs
Ng =11 :e0Ysd sla 5,9 olaw
tg =2mm : 35, Cuolus
2.5cm 0BasS ol o YU la 59 Culbus
35 Gl Jelos (T
il gdibol o (sojle aub Lol (g0y50 (V-5
Tppx =1.71 Sec.
Tp,y =1.67 Sec.

il jl5 Ve @l g Sl (V-5

Vi, =Ky xDp, = (SK i )x Dy, = (0.868%10° x9)x 0.2 =1562x10°N

_ Wy 2m» 5209x103

21

(_) 981 ¢

V, = max(Vb,l,Vb’2)= 1562x10°N

S

1.67

Vb 3 3
V=g =1562x10°/2=781x10°N =
I

)2 x0.12=1503x10°N

isloj ) oilwolis adb cund Y (sojle ly i A5 (6950

0.15W,

il o8B L e )3 cul sl b gladlo al oyl 5,5 b Vi ik (o 6958 5lude

eyl o Al g9 @iy (V-F

l.’ Sl ).3‘).3 Fn u‘.o...'>l...u [ni—l’l dd\.a..lo » .))]9 da).u L)‘)"l YA« ))l.A.}LL.u‘ 9 J"*”)?L*’-’ 20 Tydee ja.gla) d.,Ua.a



laglaiilv 3 slojy) jlolts gLl sp2) 5 (Al sloid), Ar

thn
Fn = n ><\]S
2wih,

i=1

il I3 YU 3 g il gl i g by odg o g1 il gy s 4 Wig Wa dlady ol o o
Ll o

(P obS WVONF YVF aile b 4 VoV Cli « i 2 03y (03 dlaily ol bl 2

olojer Jlesl o (B iomn 70 (58,5 )5 3 b 0iS g0 188 el (g oL VOPY gl sail Iy > (il g9y
S35 o ol (gl 0ad dslme (5)Li8 59y Sluo iy Caz 5> (Bl slagy AV g X Car > (Bl g B g9y AN
8 g8 4 Ak cod jlebe i p g o)lul S5 pelel pl gl (5gs SV bl Porsrierg A v
23,5 o pbsl an

:jl5 b cov (Roll out) is > o (g Il s (V

5 5 88 5 L G (o S s Cudgazee (VY

Poiiripg =1630%x10°N

PDL+LL+EQ 1630x10°
=6S————=6x20x =0.307
¥sc A_E, 0.267 % 20.34x10°
_D_02_, 44
Yo 70 T 004
12D, xE  12x0.2x(0.05x12)
=—2 = — =0.007
b +1 12°+38
b*0  0.7*x0.007
Yo = =1.225

T 24t 2x0.01x0.14
Voo +Yeq t 74 =0.36+1.43+1.225=3.015<0.75¢, = 0.75% 500% = 3.75 OK.

AT s> 4 bayye Codgioe

1 Poansel 1 1630%x10° x0.7
OO ) Py T Kerh 20 1630x10° +868x10° x0.212
=0.35m>Dy=0.2m OK

d

(ol oads a8 )3 a5 1> (gloyls lulas (glpd ylad Jolee L)

sl 48,55 )15 Jlaie Jlte ol 5 bajlolie lod (095 & 3505 x5 b



ALY Y Cuvgn

o Shmd b Slw CLolFasS
Wl (Flosde Olasuine (9

Wigd e 15)8 sty S > (Sito¥ jlolix b gjlulie gailobs gl ) Slasuie

Dgd o 48,5 i > Ty =2.55 Gus _aub Gyl (g0y93 (V-)
ol Yo T150% by s S5y 1Sl (gl SewrY oSS (Y-
sl Eogp =10% P90 (e capmas (Y-
VL el plyy Jadllygios slae olul jr Eor =10% b (gilubir (gailel (6152 Bp (alye oy (F-)
A bl sl o) ol ol T o) g5 9 008 oyl s (L i shas b ojle @lis] oo (cadlaio (5-)

gy kil S=1.5 5 T, =0.4s (T, =0.1s (A=035 z,b b olid Cad

Jaloss (¥
)l S .Lml? L_J)L.C d)lmlb le)’ Keff cL;QB‘ )J}Q u’..m (\—Y
W 2n, 1347 2n, _ kN
Ko = E(ﬁ) w1, = g g (55) =868 -
g sl Ojlie )b (K0 e Joalljguod illae
2
AX(S+DT2 T
Dy =& X AXEIDL T o < 03m OK.
4n Bp
oy dalss il Qu adgl ealed (590 (Y=Y
Wy, = T .
Qq ZEZEK& xE ¢ XDp =§><868><10A)><0.25 =34.1kN
34,
K, =K, Qu_geg g
D, 25
>lsb (¥
st S &gl )b (V-
35 38055l T (sl Lo 390 claie o J3s o =8.82 MN/I L ply oy (sl s (35 029 b
34.1
:&=—3= 0.0039m’
P, 8.82x10

e ol elil g 48,5 plodl gy sdtun Jhad 4 eld)) Cuns S daldl > oS e odliil ), =Tem I bl

23,5 oo o ol B (sl 2l



laglaiilv 3 slojy) jlolts gLl sp2) 5 (Al sloid), A€

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

D, 025
t,=—2-=-—"""=05m
0.5

1N oo QU 3 b 4 Y (g0 loud Cumgu 40 0l wlyl Joio il SV Glusguad (Y-Y-Y
5 = IRHD - 60
Sk e > g v, = 500%
il oo Cawnd ) ) zyb 4 lge Sluoguas

N
E=4.45x10°—
m

N N
G =106—5 =1.06x10°—
m

cm
K =0.57
Dgus oo duolre SiwY Y ot Cwbus g A Colue (Y-V-Y
S S8 c pe Sl (A
E(l+2ks? 445(1+2%0.5782
( )24003 ( T )2400 > $>9.09

KN
E, = E(1+2kS?)=445(1+2x0.57x20%)=20.33x10° —
m

Ppr+rr ‘1,31.9 )l.g d‘).g )lDLA ErPe s u»lml » Ap 5SS roo C.Lzo.a C.‘aw O (\E—Y—\N

o = PorirL <784 MN . 1.347kN <784 MN
C 2 A 2
0 m 0 m

>A,>0.172m*

PprrL r,ils )l) CoS by o Jg.w pyvey) Ja.:l)m L)"L’" 2 Ay B4 P90 é.\o.o.a C-‘GM’ Oy (Q—Y—\H

0
o Fo B o0 1347 500%
EcA, 3 2033.65xA, 3

= A, >0.048m”

K o545 Sat¥] s (FY-F

A, 0.0039
K,=K,[1+12—] = 773=K_ [1+12 ] > K, =575kN/m
A, 0.172
$olBAST b Cansl | 685l (ol A 3ls 090 aatie pdaw JSlas s (V=YY
Kt Koty  630%0.5 s
G=—I"sA, = = =0.271m
Ay G 1.06x10°
=>d=0.59m

>A,=A,_,=0.13Im"



Ao rw,y

o545 ol alaiia o (AY-Y

A=max(A,,A,,A, )= max(0.172,0.048,0.131)= 0.172 m>
i6lopls o5aSS (gl S slaasY slal sy (=YY

d2
Are g?(ﬁ - SinB)

B=2cos” (%)
2 ,kid=0.7m
colue A=0.385m’
asl LiolS colwe A, =0214m’
i8lopld oA gl N SV laay¥ oliss gt Y S cuolbus (V-Y-Y

d 70
S=— = 20=— = t=0.88cm = t=1.0cm = (t,=0.5) > N=50
4t 4t

Fy e (55 L Agg dYed sl sl ts 50V g8 B9 Cuolus pun (\—\"—\"

(> 2(ti Tt )X Pprip
* T Are x FS

- 2(0.01+0.01)x1.347x10°

t, = —=0.0015m
0.214x(0.6x274.4x10°)

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

h=t, +49xt +2x2.5cm=0.648m

e —‘_;'.3).3 o JSG gove ripp{ LYWL PR 5 (i

oo gl Wajlulir gusly 1558 sl 29290 by 4 a2gi b Y-F 6-F o,
Pprir 36 L (V-F
1347x10°

P
— 6S-DPLLL _ ¢\ 90 x =0.206
Vse,pLLL EcA 20.34x10° x 0.385

B _ 500%

~

=1.667 OK.

iyl Jus (V¥



by laislw y3 slojy) jlwlis s piuw Slyo) 5 Hlb sloid),

AT

__GSL_(1.06x10%)x20x0.7 La1grn KN
~ = — =
°c T st 25%0.5 m?
H, 0.5
125 <2 <50=——>=7.143 <50 NG.
d, 0.07

H
Try: d,=0.13m > —==3.85<50 OK.

p

T

Dpx

T

Dpy

=1.71Sec.
=1.67Sec.

OK

V,, =Ky xDp, = (K )x Dy, = (868%9)x0.25=1953kN

W 2 2 5209 2=

(— xDp = ———(——)? x0.25=1879kN

Thp 9.81 "1.67
Vv, = max(Vb’l,Vb’2)= 1953kN

VS

v
R—b=1953/2 =977kN =0.19W;;

1

oty (i lad s (V¥

(2lb b (0
d=70cm :054S5 ,lad
h=552cm 06545 S elas)|
=42 (S b slis
t=Icm Y » Cubs
Ng =41 :e0Yed sla 5,9 olaws
tg =2mm : 35, Cwubrs
2.5cm 0BasS ol o YU sla 59 Culbus

dp =13cm S (Saud )bﬁ

135 gewly Julos (1

o3l (sl gl (g0)95 (V-F

igjlelis Sl > Vi b o Jle (V-7

:dlc)’).‘ d}b].&} )])4 CudYU (g0l dl).g C)J" AJ/'J)’ 9y

Al oSl plan )3 coll galy b pledle aly i 5l 5S)5 b Vi gl (i 9y e

o)l YA+

)] )3 A5 oy @ (P-F



AV rw,y

(0 S WA 9 TYO OVl le i Vo il « s 2 03l (g9 alaily ol oll 2
GBI i 70 185 k5 55 b Sk jo (sl B (58 S el (i kS NR0+ 5] b 3135 )3 (il (530
bl dole B WSl gy cas > (Bl clagyps AYe 9 X caa Bl g B oy AVee lojen sl g
ol )8, Culo (58 Como g o] 92 5L lgiies W38 o8 @ ol o Bl o JS e olie (sasilne

9e5 J5S

35 L cod (Roll out) yid o g 5, J S (V

il Sl 85 s o b (B o Kb i Codgdoe (VY
Py iiripq =1849KN

PpLitiieg 1849
= 6S—E 650 x
¥sc A_E, 0.267x20.34x10°

=0.51

012Dy xE 12x0.25%(0.05x12) 0.0087
b +1° 12 +8° '
b’ 0.7 x0.0087

= = =0.43
2.6t 2x0.01x0.5

Ve FVeq + ¥y =0.51+0.5+0.43=1.421<0.75¢, = 0.75x 500% =3.75 OK.

Ysr

AT i > 4 baye Codgizne

s _1 Porwiwgl-Quh 1 11780x0.7-28.6x0.648
oot P tKgh 27 1780+732x0.648

=0.27m>D, =0.25m OK.

&S Wao! Joil oS ass

da; EL:.M: SKhol oo Dy.uuao ul?u‘ TD =2.5s u.su...\o usl.u 80,9 ULB dLm_AJB wlin o Slolus L)Jl élﬁ
Jalgd S il deldl ) lade pl g o a8)S Jlai )0 D=20cm )b a8l L6 ;0 ol adol (5,8 g v p0F AT

o8asSs slool glais -
T
Rpps = g(ﬁ)2 =1.55m= R pg =1.5m

Silwlls gailels JS Bge (S Y

W;  uWp 5209 0.06x5209 kN
2K = + = + =5035—
Ryps D 1.5 0.2 m




laglaiilv 3 slojy) jlolts gLl sp2) 5 (Al sloid), A

5035 kN
m

D9 o0 dswle pj JSb g il Sy (Ko i 4 Eopp oo e -V

2
Ear ==X =02=20%
R
28lboo VB il Ser =20% (15 Bp (2le <o pd Josllygins il
gcnl 3 ol T e g5 5 008 iyl b (ki (oma shas b ailaie S (sbacumnd wlon i 390 ozl ol L
DSy dlgd S=1.5 4 T, =04s (T, =0.1s (A=0.35 z,b cliw Clid cuns YA+« > )lliul llas

Do o feeis JyS -

2
AX(S+1)T3 xT,
D, =L xAXEIIL T s 02m OK.
4n Bp
8’ 0.2’
5, = =0.013=1.3cm

Y 2Ryps 2X15

Do oo a8)S )lai 53 e Bl VY o5AST Bes
sl d=45cm o5ass Jhs 3]
ﬂ 2 % 2

- =0.017m =0.013m > OK
2Ryps  2%15 " "

a3l olog )3 02515, jb (5o Sl )3 oBASS bl J S 5

0.2
=—2=0.13 =p=0.06

Rpps 1.5
FPS o545 slayl -~V
Rpps =1.5m (555 paw (slizdl glads
d=1.7cm :doxbo os
d=45cm :doxio gl
A cod gl s A
1o 93 )3 0jl (b ol (50,93 (VA
Tppx =2.042 Sec.
Tppy =2.036 Sec.

isibolis 515 Viojle gal (o J8ls (Y-A



A9

V,, =Ky xD=(2K 4 )x D=5035%0.2=1007kN
2
= Zh2 g =1012kN
b g Tp
V, = max(V,, V,,)=1012kN
(R, =2):gjlolis jl5 cassVl gojlo gl )b 4135 g9y

vV, 1012
Vg == =—"=506kN =0.097 W,
R, 2

b A o o8 g (YA
dbxe 5 gelally 5l Gll YA+ 5)lsilial 5 Josllygiws lailgs sillae oad (gilulia gojl 5 X 515 0 Fy (bl 5950
Py s

WXhX

F, =<—>—2—xV,
X wihi °






9

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

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

Japan Society of Base Isolation, “An Introduction to Base Isolation”, (Fa#&##% 1% A FH), Ohmsha,
1995.

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.

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

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

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

Uniform Building Code (UBC), 1997.
Kelly, J. M., “Earthquake resistant design with rubber”, 2nd edition, Springer verlog, London.

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

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

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

Guidelines for seismic isolation and response control, (£, fof%, HliEMEE WEHET A K74
> (%) ), Japan Society of civil engineers, 2002.

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.

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

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

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.

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

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

Wai-Fah Chen, Charles Scawthorn, “Earthquake Engineering Handbook”, CRC, 2003.
YA+ 0yles 3,05kl P ply pd laplesdbe sl asbyol Y-

ufww 9 Olaﬁ&h» Olaass )'f),o chlo)')J jLMlA? Lgl)b L;Lmolo;:&‘wo U>‘).L> Jo.‘ll)y;».) U™ P AR






9y el — (w6 gdolin g
accelerator.....cccceeeeeeieieeieiiiiiiiiieeeee, lodiadolid
Mode shape ......ccovveeiiiiiii e d90 JSu5
)
b dAMAZE...eei i ]
performance based design.................... 3 Shes wlalyp (&b
earthquake response Spectra...........ccoceeveenne A5 gl b <
polysobutylene rubber (butyD)..............coo....... Jois
S
strain crystallization o
PASSIVE CONMTOL...eueiiie e FOCKING...oiiiiiierie e SlolsaS S o3y53 b
Q] B s (<) SRS odiiS S uS isolation level........ccooviieiiiiiiii e Gilolis 5l
design displacement, Dp........ccecveenee. b oo i
S Rubber bearing (RB).........ccocveeveeviinniennnns SwwY o545
2 0 0 N oley Cusls
z
J ISOLALOT ettt slolas
styrene butadiene rubber (SBR).... 365 bl K friction bearing ..........ccccoovevievieieeeeennn. Sl jlls
semi-liquid unvulcanized glo aes o555 s> Sets¥ friction pendulum system ............ Sl (Sl jlbis
elastomer (FPS)
natural rubber...........ccccooiiiiiii, b Y high damping rubber bearing si; lye b (St jlobe
(HDRB)
o lead core rubber ...................... o St b SsoY jlolis
AAMPET ..ot She bearing (LRB)
dAMPING....ooviiiiiiiiiiiereeeeercee e e .
effective damping, &effo...ocoveveviceriiniiiennn, IV c
160 o PP F3Ee
s LOSS ettt S
neoprene (polychloroprene rubber)............... st seismic riskK................ 315 51 B s s sl o pdplas
5
durometer.......c.ccoocvvecreennenne o yogw¥l b (g puSojlul »\j international rubber . 2y Mlpe e gep

hardness degree (IRHD)

carbon black.........cccoooiiiiii 0393
natural period...........oooeiiiiiiiiiiiiiinnn, b gl (g0y93

2
superstructure.........ccoeeoiviiiiiiiiniciii e, ojleg,
cold bonding method ...... Sao¥ oBass calo 15 30w by,

SaiwY o84S caluw jd b hes b p)S b,
vulcanizing method

o
isolation system.......ccccceeviiireeeiiiiennn, bolis sailol
effective stiffness, Kett.....ocoovveniiiiniennnn Sge i

hardness.......cccoooiiiiiiiii i



o)y lgs
Cuawger 4yl Cawl 63,5 EM] g dund a5 5 Ll O jg0 4 i 5 (og0s (28 Olasuiv ¢ Joalygiwd
slac )l 55 gy 5 joidS )0 pole S g drwgh 4 o oy ;0 U o and oad Db 5)lee (sbiwly o
hiws B http://tec.mporg.ir Sle,eMbl ol j0 585 ) Gl i Cow g d g 03 48 4 Jlyes

Al oo

! i plls 5



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






A i o

ilshiz lapium ety Sl claal)” g L

clel s (2hb > elal jglaie & " lels ) (ghoj)
Loialy cnl 53 ol ond (g5 (loj)) (il slapiuge
Congy 4w g b gy p Jpah @ |2l 5 (Sl Jool
Sabb 5 lgbia (sl omlio (sloinly o8 ol 003 3



