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N gz po bl 03 J S

4

Sw,L
384E,1,

=2.81<1//240= 50m—>5‘ =1.52<L/360=3.33cm

| D+L —

>1yb slesnly lulp olei )l J S Y-1-0

oS oo bl Uy QAISC b clacal, Lulgs 5.b

AN



— —N.A.

ﬁiﬂ\\~ftF:L6

099 —= 36.6

H1s.0k

IPE360R

il | Ly J 7 95 4 asbly s ghaie 1 V-0 IS

ool ple o0

Es _206E6 .,
1.35E, 358872

y =37.93cm; 1, =137381cm”
w, =(325+50)x3+2x89.6x0.785 = 1266kgf / m.]
W, =1266x12 = 15188 kgf

E.=135E.;n=

23,5 oo Sl520.01 ol e s o0ly ple i slp V=Y Jgo

L S sl iS5 mati N-Y-1-0
Sy o3l ple y slp (Ll slosaly aluls Gl onis b (28,5 5050 (ga oS Leges o]

’dx’*°b5c5“LJcJQB}éY‘Vd@b<§4°;r¢“5~¥Tuf
5w L
Sl =M= 1 2em=s f, =O.18\/g=0.18,/& =5.13HZ
384E 1, A 12

g3 Db o T-T1-0

ol a2l ety S 7,5 4 0528, oy bl cudled gl V=Y abaly b gl ol

A4



:Jyl 090 12

a —0.35 . . . .
4 _ P exp( /) =(O 41x1000/9.81) exp(—0.35x5 13)x100=4.57%>&=1.5%:N.E.
g W 0.01x15188 g

ipg3 d90 sy

a —0.35 . . —0. .
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{1 =0.01,& =0.01}— LD 5 ¢ =0.985
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{m =0.01,& =0.01}— LD ¢

o, =27f, =27 x5.02=31.54rad /s — f,, 2%350“, =31.07rad /s

1
m, =mxm,, =0.01x780 — m, =7.8kgf .sec.” /m

k,=w,’m, =31.07*x7.8=7530kgf /m
¢, =28,|,, @m, =2x0.063x31.07x7.8 - ¢, = 30.54kgf sec./m
m =0.01-> {k, = 7530kgf / m,c, =30.54kgf sec./m,m, =7.8kgf sec.” /m,& =0.01}
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c, =2,mumw, =2x0.063x3.89x31.07 > ¢, =15.22kgf .sec./m
k,=w,”xm, =31.07% x3.89 =3755kgf / m
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|6, = (0.128 —0.03491) = 0.093mm — | . = %x 100 =0.26% = O.K.
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g .
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L, =12.15m
b, =min(0.25L,,S = 3.05)=3.04m
_E, 2.06E6

E 265841

c

y =46.8cm, I, =110523cm’

S = L 2362cm’; S, = 9868cm’
C

t
t

w, = (0.13x 2500 + 20 + 250) x 3.05 = 1815kgf / m
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w,x L* 1815 x12.157

M | = . = 33492 kgf .m
N 3349200 _ 00 Sy _ 1420 _ 0.986
2362 F, 1440
fc = —3349200 = 339 = fc concrete = fc = ﬂ = 43 '7 < 0'45 fcl = 108 = O'k'
9868 n 7.75
be
114+10=124cm
130
— = —N.A.
tw=1.02 e
=0 \IPESOO
Fzo)
o s oo byl 6550 LS (holys Cajenels ahate NP-0 SO

L, = 9.15m

b, =min (0.125L, =1.14,L,/2 = 6.075 )= 1.14m
E, _2.06E6 _

E. 265841
y=4522cm,I, =125021 cm*
S, = Ly _ 5765 cm’;S. =9783 cm’

Cl‘
w, = (0.13x2500 + 20 +250)x12.15/2 = 3614 kgf /' m

_w,xL' 3614%9.15

i == = 37828 kgf .m
L f, = 3TB2800 3600 o o J 1308 o
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B s7a=b, =%~ 52.96cm
1.35E 5.74

c

1, =1, =116099cm’

n =

D 2 .
B, =C_,(Ff)”4Lj <3 width

J

3
D, = d,
12n

I,
=31.90;D, =—L=380.65;C, =2.0
S J

BJ. =1307cm <§><3><9.15 =18.30m

:Bj =13.07m

b, =min{0.2L, +0.1, L, / 2{= min{1.93m,6.075} = 193cm

n= £, =5.74:be/n:ﬁ:33.620m
1.35E 5.74

c

I, =1, =145315cm*

g

D 2
B, =C, (D—S)MLj < glength

g

d’ 21 2
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S 12n g LJ. g £ 3
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w, = (325 +40 +20) x 3.05 + 98.8x 0.785 = 1252kgf / m

Sw,L*
;= : =1.49¢m
384E 1,
w, = (325+40 +20)x12.15/2 + 116 x 0.785 = 2430kgf / m
5ng4 ,
= =0.74cm — A, =0.7A, =0.7x0.74 = 0.518cm
384E 1,
f =018 |—5 — =3.980
A +A
J g
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il oo VY-8 JS5ICB (sl ygmee o anlllne 3 90 4iS aSiy| s
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=——W, +———W,
A_]. + Ag A_]. + Ag
1252
W,=(wBL), = (3 05 )x13.07 x12.15 = 65186 kgf
W =(wBL), =( 2430 )% 8.10 x 9.15 = 29646 kgf
g g 12.1y
2
= 1.49 x 65186 + el x 29646 = 56018 kg
1.49 +0.518 1.49 +0.518

a
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Also, finite element analysis indicate that the hand calculation according to AISC
Design Guide 11 is accurate for fundamental frequency. However,there is an error in

predicting peak accelerations which should be taken into account.

Keywords:
Tuned mass dampers(TMD), floor vibrations,composite floors,fundamental frequency

Peak acceleration,modal analysis,time history analysis(THA)
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Abstract:

In building construction , a growing demand exist for open floor spaces(i.e.,using less
column and less wall partitions). At the same time, more light weight structural
materials with increased strength are available. Using these new materials with open
floor spaces induces excessive vibrations due to human activities (walking , aerobics,
etc.).

In these research ,vibration control of non industrial composite floors due to
human activities is discussed. One control method for reduction floor vibrations is
based on tuned mass dampers(TMD). In these research at first mathematical theory
for multi degree of freedom floor systems equipped with TMD is presented. Next,
optimum design parameters are presented in the form of appropriate equations and
graphs.

For modeling of TMD and composite floors, SAP2000 finite element program
is utilized and modal and time history dynamic analysis is performed and key technics
of modeling have been presented.

Performance of TMD is evaluated by numerical simulations of a footbridge and an
electronic office ( an office mainly based on computers rather than traditional filling
systems). Results implicate that more than fifty percent reduction at floor peak
acceleration is achieved by using TMD.

In another example, application of TMD for vibration reduction in floors of a multi-
story sport and wrestling complex is studied. Results indicate that while TMD can
reduce the vibrations but the cost is a concern. Accordingly,TMD can be used for

improvement of the existing floors.
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