K.N. Toosi University of 5/26/2015
Technology

U5 3 od Sl S o3k

Hasan Ghasemzadeh

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv 1



K.N. Toosi University of 5/26/2015
Technology

b Slo>
039 om0 Pl pdojle oS oves P lo 90
S & s Ozl S o 1 0
Olale Slab j50dd sl Olii ©
N
i Large

l movement

Forces induced are large.

Fixed-Base §
Building §

Buildihg resti;ng irectly on ground
— buiiding will shake violently

é of building
H

393 g0 S of

Ny 58
(ool g b o5 s
by 23 Ol ol b

L s Ol
9 ojL.u &35;): J.A‘}G Cod>
(o@b)w-"&\j&

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv 2



K.N. Toosi University of
Technology

AP plp o bojle Js Calise Sleds)

I35 gl o ojle S

Dr. Hasan Ghasemzadeh

A5 ply s B ojle J s il Sledy)

I35 gl o ojle S

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv

5/26/2015



K.N. Toosi University of 5/26/2015
Technology

b Flo>

_ —

J& J 5 il &0 S

Dr. Hasan Ghasemzadeh

I35 gl o ojle S

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv yal



K.N. Toosi University of
Technology

_— ELECTRIC TERMINAL

/ SECONDARY ORIFICE

R
l OUTLET PORT

ROD

f = “'B'I;_] :

7 i
PISTON / wﬁf«ogpffﬁé'é ACCUMULATOR \ ROD MAKE-UP
(PRIMARY ORIFICE)  SoTHOL AGCUMULATOR

[~ LOAD CELL

~— SEMI-ACTIVE
FLUID DAMPER

L NEFETF

— 1
PERS

JBS dosd J 557 it 0 51 (S 4igad

Dr. Hasan Ghasemzadeh

A5 glp 0 ojle s

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv

5/26/2015



K.N. Toosi University of
Technology

J& 8 J S b &0 3 (51 45903

Dr. Hasan Ghasemzadeh

TMD  Tuned Mass Dampers E.ﬂ

AMD Active Mass Dampers

-

Observation tower

™D

Superhigh-rise
buildings

Damper Bridge

tMp Pedestrian bridge

Daumper

A g i S0 3 (ST digd

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv

5/26/2015



K.N. Toosi University of 5/26/2015
Technology

& 51 o Sleif Ogm¥ynl

S o Sl

&) pogia¥] & Kol
Sl Flm Fim Sl O 5 lme P 5l
AT WP REXIVIRNYY ERETCI o mli ilo o el

Dr. Hasan Ghasemzadeh

® ojly Jld pd J 8

S o Sl foe
& pogial & Ko

Sl Flm Flm Sl O 5 lme P 5l
AT WL 2P| REXIVIRNYY ERETCI o aali ilo o el

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv 7



K.N. Toosi University of 5/26/2015
Technology

“]“' TP 1R i!q

;L i
e |Illl

ol (S iwlus o3l s Jb 58 Flo>

Dr. Hasan Ghasemzadeh

1S e sl ls il gl

RB)| ;0 LS Sz (gla poris ©
LRB) g oo 2wt b |0 S Sz (gla poris ©

(HDR)/ s 45 Sz (gla o ©

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv Q



K.N. Toosi University of 5/26/2015
Technology

| on STRNERNE

Top cover plate

ber
Boltom cover Fub

plate

LRB System

Dr. Hasan Gifasemzadeh

&,ﬂwuﬁwg{gﬁéuw

Top cover plate

Bottom cover
plate

Lead-rubber bearing.

Dr. Hasan Gffasemzadeh

Adv Tech in RBuildina Industrv (o]



K.N. Toosi University of
Technology

€00 m folal diameter

: Unison high-damping rubber seismic isolation bearing.

. Hasan Gffasemzadeh

11 nubber layers
14 mm thick
(154 mm total height)

10 steel shims.
3 mm thick

o SN o -
(Scragging

Lateral force / axial load

Pressure =7.0 MPa
Frequency =0.1 Hz
Scragged

0
Shear strain

Adv Tech in RBuildina Industrv

Force-Displacement Loops of a
High-Damping Rubber Bearing

5/26/2015

10



K.N. Toosi University of 5/26/2015
Technology

o 9 bl 50 ((Silwlas (Sl s

Wiy o

a8 5l g Oyl Jolus) AS™ e dlg il ey OIS > 51, Ol L

o g5l 88 5 (B L bl i (1D

sl oalizal b rons o8a 53 Wl 5 o Dbz L

6 ) gate 03l 5 Shas )3 owlal M

bzl (6 gmes il gl 9 (gl ol e sl OLI I b les

Sl de g ool ((BL) daly Jpa 55 5 ST ol - YL slace ﬁ‘ff%‘w’
- 5)

olo

¢l Ol gl

fojlu 3 5L 350 Dlisle i (6l YU i 5o
S Gl W bl U

Dr. Hasan Ghasemzadeh "

-

cdo e

slei ) b sl
(uMLwT)JJK&JjJ)éﬂ%J&;)@jL&A e

(s Sleds) 528l oder sojle o5 @

Dr. Hasan Gasemzadeh

Adv Tech in RBuildina Industrv 11



K.N. Toosi University of 5/26/2015
Technology

185l oda g s ey 3 fae Jelse

(Tn)@;.b S J’i‘f‘ >

AL glas g JI cals @

Dr. Hasan Glasemzadeh

Adv Tech in RBuildina Industrv 12



K.N. Toosi University of 5/26/2015
Technology

Period Shift

ible
ings

»

»

applied flexible isolators

5%

10%
20%

Spectral Acceleration
Spectral Displacement

applied dampers

Period(s)

DL JTow! Eul b bul JT ol el Lab

NAVF oo 53 5l edes Gl 55 55 (Giluldar (6550 655 5l ealizal
AP Lo 53 b tedes (Gl oot SV 53 (g 5luld (650 55 1 olinal
VAAD Jlo 53 )b s gl opl 5 @oluldr (6550 55 51 o lizal

VAPA Jlo 55 5L s (gl Ol ol 55 (bl (6550 55 51 olinl

todowte VLI j3— V0 5 olaztlu A 51 iy

L O CRA T PR W

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv 13



K.N. Toosi University of 5/26/2015
Technology

B - Hardening System A - Linear System

C - Softening System
D - Sliding System

Displacement
Slojyd Flas Laliseo S 433?@&51«3)@))'&9»5

Dr. Hasan Ghasemzadeh

® ojly Jld pd J 8

B 51 a0 pLLSI 31 oLkl Sleif Ogm¥ynl

Sl Flm Flm Sl O 5 lme P 5l
AT WL 2P| REXIVIRNYY ERETCI o aali ilo o el

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv 14



K.N. Toosi University of
Technology

sles ) sl sl 6, sl LIl

4 £

Base Isolation

o > clo iU <. ...

Partial mass Isolation

Adv Tech in RBuildina Industrv

Vertical Isolation

Dr. Hasan Gfasemzadeh

5/26/2015

15



K.N. Toosi University of 5/26/2015
Technology

S Flos ikl <o

1. Vertical direction

2. Horizontal d

Principle of Laminated rubber bearing

Dr. Hasan Ghasemzadeh

.
Displacement
S

LRB Flas o ol ) Slaseio

Dr. Hasan Ghasemzadeh

Adv Tech in RBuildina Industrv 16



