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Qo =Q}t =t= "CU= xOW QDW}@ Qo =Q}t uwO@ u=tDN=U x@ C@Uv C@=F |DNU |=Q=O
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"wQDvU p= |xrRrR CLD QN; |xk@] |}=Hx@=H "13 pmW
"u}o@; |xrRrR CLD xR=U MU=B "4 pwOH

C=k@] |xQ=tW Qo =Q}t ẁv xR=U MU=B10 9 8 7 6 5 4 3 2 1
1 38 1 27 1 07 0 86 0 92 1 03 1 01 0 87 0 66 0 40 Qo =Q}t uwO@ |xR=Ov= xv}W}@1 32 1 25 1 15 1 04 0 93 0 81 0 69 0 55 0 42 0 27 C@=F |DNU =@ Qo =Q}t

(mm) |}=Hx@=H0 84 0 79 0 74 0 72 0 72 0 68 0 60 0 53 0 52 0 35 |O=yvW}B Qo =Q}t
0 12 0 10 0 08 0 07 0 06 0 06 0 05 0 04 0 03 0 01 Qo =Q}t uwO@ |}=Hx@=H RMS0 15 0 14 0 12 0 10 0 08 0 06 0 04 0 03 0 01 0 00 C@=F |DNU =@ Qo =Q}t

(10�6 m)0 06 0 06 0 05 0 04 0 04 0 03 0 02 0 02 0 01 0 00 |O=yvW}B Qo =Q}t
22 58 9 85 16 66 12 96 21 51 11 49 16 26 19 32 23 66 19 98 Qo =Q}t uwO@ ?=DW RMS9 49 5 55 8 86 12 64 14 24 5 48 7 43 12 04 18 36 12 39 C@=F |DNU =@ Qo =Q}t

(mm=s2)14 40 6 32 12 42 11 72 16 96 7 11 9 88 13 77 19 04 15 55 |O=yvW}B Qo =Q}t
"Gw; |xrRrR CLD xR=U MU=B "5 pwOH

C=k@] |xQ=tW Qo =Q}t ẁv xR=U MU=B10 9 8 7 6 5 4 3 2 1
20 25 19 89 19 16 17 90 16 16 13 98 11 46 8 73 5 95 3 06 Qo =Q}t uwO@ |xR=Ov= xv}W}@16 65 15 92 14 83 13 46 12 05 10 59 8 83 6 86 4 73 2 45 C@=F |DNU =@ Qo =Q}t

(mm) |}=Hx@=H13 36 12 82 11 99 10 95 9 84 8 59 7 16 5 67 4 02 2 12 |O=yvW}B Qo =Q}t
20 31 19 31 17 45 14 94 12 11 9 12 6 22 3 65 1 70 0 45 Qo =Q}t uwO@ |}=Hx@=H RMS18 58 17 18 15 19 12 77 10 19 7 57 5 10 2 95 1 36 0 35 C@=F |DNU =@ Qo =Q}t

(10�6m)6 41 6 00 5 35 4 53 3 64 2 73 1 87 1 10 0 52 0 14 |O=yvW}B Qo =Q}t
95 86 74 50 61 69 58 22 56 53 50 88 46 58 42 71 32 83 13 40 Qo =Q}t uwO@ ?=DW RMS53 85 43 60 39 84 39 26 37 48 33 04 28 98 24 86 17 49 6 51 C@=F |DNU =@ Qo =Q}t

(mm=s2)42 66 31 44 26 20 26 10 26 56 25 93 25 33 23 72 19 23 8 25 |O=yvW}B Qo =Q}t
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u=Qt

a|
UOv

yt "wQDvU p= |xrRrR CLD xR=U MU=B "6 pwOH
C=k@] |xQ=tW Qo =Q}t ẁv xR=U MU=B10 9 8 7 6 5 4 3 2 1

24 65 24 01 22 74 20 89 18 57 15 84 12 85 9 79 6 63 3 40 Qo =Q}t uwO@ |xR=Ov= |xv}W}@21 46 20 56 19 23 17 59 15 73 13 60 11 26 8 61 5 84 3 01 C@=F |DNU =@ Qo =Q}t
(cm) |}=Hx@=H16 88 16 07 14 83 13 24 11 48 9 53 7 66 5 94 4 15 2 19 |O=yvW}B Qo =Q}t

5 99 5 71 5 18 4 44 3 59 2 69 1 82 1 06 0 49 13 00 Qo =Q}t uwO@ |}=Hx@=H RMS1 92 1 78 1 57 1 32 1 05 0 78 0 52 0 30 0 14 0 04 C@=F |DNU =@ Qo =Q}t
(mm)0 95 0 89 0 80 0 68 0 54 0 41 0 27 0 16 0 07 0 02 |O=yvW}B Qo =Q}t

17 15 15 98 14 18 12 10 10 02 7 95 5 86 3 78 1 96 0 59 Qo =Q}t uwO@ ?=DW RMS4 35 3 90 3 43 2 95 2 47 1 98 1 47 0 97 0 53 0 17 C@=F |DNU =@ Qo =Q}t
(m=s2)3 23 2 93 2 48 2 17 1 92 1 72 1 47 1 19 0 84 0 36 |O=yvW}B Qo =Q}t

C=k@] s=tD ?=DW RMS �50 w 'C=k@] s=tD RMS �70 'C=k@] |}=Hx@=H
CU= xOW xO=O u=Wv u}vJty "OyO Vy=m Qo =Q}t uwO@ |xR=U Cr=L x@ C@Uv =Q
V}=Ri= Ea=@ `k=wt |[a@ QO Ov=wD|t p=ai Q}e w C@=F |DNU Cr=L QO Qo =Q}t xm
p}rOx@ Qt= u}= w ODi=|tv |O=yvW}B Qo =Q}t QO |k=iD= u}vJ =t= 'OwW C=k@] RMS

"CU= xOvvmpQDvm R= xO=iDU=

|Q}oxH}Dv "5
CLD xk@] 10 u=tDN=U l} MATLAB Q=Ri=sQv R= xO=iDU= =@ VywSB u}= QO
Qo =Q}t OyO|t u=Wv xOt;CUOx@ G}=Dv xm 'CU= xDiQo Q=Qk xRQru}tR R= |W=v ?=DW
|xv}W}@ �35 \UwDt Qw]x@ CU= xDUv=wD p=aixt}v |}=Q}t w xOvwWsQv |DNU =@

=yCWwv=B
1. tuned mass damper (TMD)
2. semi-active tuned mass damper
3. active tuned mass damper
4. hybrid tuned mass damper
5. magnetorheological damper
6. electroheological 
uid
7. implication
8. aggregation
9. Borrego
10. El Centro
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