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GM List ~—— TMDStatus
LA21 OnoTMd @ wanTMD Crossove | 02 |
Dt NStep w Mutaton | g3 |
LA21 3000 A T— ‘
La2 0.0200 2000 ¥ - Neopulaten | 100 | . .
LA23 0.0100 2500 K | 350000 — * * < o ® &
LA24 0,0100 2500 é -
LA2S 0.0050 2990 2 T T T T T 3 oy
LA26 0.0050 2690 ]
La27 0.0200 3000 Max Drift =
1A28 0.0200 3000 _
LA2Q 0n.0200 2500 ¥

e |

| MATLAB
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08| ]
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<05t i : i !
0 10 20 20 40 50 80

ANN Parameters

- ANN Type -
omr owr s

50 60 70 80 90 100

Training Func
Num hidden Neuron 20 o B Cisreion)
tranbr
franscg
Max Epochs 1000 N -
Mopt 1000.0049 | DiftwioTMD | 08
Validation fail 20 K opt 2000,0032 | Drift with TMD i 0
& — ; e ——
Spread 1 opt | 10000001 | Opamzaton [ 100
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4 Neural Fitting (nftool)

Welcome to the Neural Network Fitting app.

Solve an input-output fitting problem with a two-layer feed-fi
Introduction

In fitting problems, you want a neural network to map between a data set
of numeric inputs and a set of numeric targets.

Examples of this type of problem include estimating engine

lwdsbasedon of fuel ption and

engine “tior icting 3 patient’s bodyfat level based on body
Kernel ks ey

The Neural Fitting app will help you select data, create and train a network,
and evaluate its performance using mean square error and regression
analysis.

w!. @

B) To continue. click [Next].
| @ Neural NetworkStart | Ml Wetcome

neural
Neural Network

Input Output

‘

A two-layer feed- forwud k with sigmoid h&dden ond linear
output neurons ({1 :1), can fit multi-di i
arbitrarity well, given cormst:nl data and enough ncurom m nk hidden
layer.

Thenmovtmllbetmnedwndnl berg-Marquardt back
algorthm uniusthemnsnotenough memory, in whlch case
scaled ,' dient b tamnsey will be used.

ok PrOpag

® Backe ® Net | @ Cancel |
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Select GM & Run OpenSEES
GM List TMD Status
Select Ground Motion Please OnoTMD @ with TMD
Dt NStep
LA21 0.0200 3000 ~
LA22 0.0200 3000 ] 50000
LA23 0.0100 2500 K 350000
LA24 0.0100 2500 c 5etoh
LA25 0.0050 2990
LA26 0.0050 2990
LA27 0.0200 3000 Max Drift =
LA28 0.0200 3000
LA20 00200 2500 o
i [ RO
1
0.5
0 01 02 03 04 05 06 o7 08 09
ANN Parameters
~—— ANNType —
Num Hidden neuron 20
Training Func
Epoch 1000 =
trainbr
Validation fail 20 trainscg
Spread 1
v

ign TMD
min max bit
Mass 3000 57000 b 5 Crossove | 108
K 8000 1000000 (® Max Driftin 1 GM o
= 100 oW |0 O Mean Drift in All GM 100
lteration 1 100
1 -
09
08
07
06
05
041
03
02
01
0 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
M opt Drift w/o TMD 08
Kopt Drift with TMD 03
C opt Optimization 100

Ao 3 oolaiw! 1 0 dul>

Koy Sl Olein s

OpenSEES slkx




sloJ b 4l o /'u”L‘/j.’ (TMD) "M{v@uﬂﬁjﬁ/’*‘ s AL el

Sloif 4ol T Bl TMD b é 1) 9y ol

A58 e 8 ool 5550 ey ES > 1 a0 a5 plac Bl Y-Y-B-Y Che Al g oil B Je ol -] Pl
.J;_.falg‘U)‘J)"nlf.;.b)ésl.:.gQl»ldm)aw}ugﬂjgfy)ﬂliuo&ol»u%h andllas 5y 40 05l gl s .@\,@Lﬂ)@;u A5, ,V okl =Y fl?
RSa a8 Sl (8 g s S 255 T P

(O oo 5 (K) mmw M) 2 Jols TMD (gls sy Sl ks atals (51 comnlin 03L S5 pons =

ol pens (S oL 03 gl 3 Sl e NC 5 Sewnk oM sldas el -

SN SIS 0 05 oz S 0 e o5l (o b (Salies Jowi -

s S 55 gal bl 5 e 5 03555 o i S bS5 -

A5l e S i -

4;:«Lgl.&j.’.oblg&:élijo.\ia:buiij&&b@j\osm‘Q&:ﬁjﬁjﬁ‘Lgbg-‘—i Pl

E




slojf b asb sl bl (TMD) "M(v@uﬂj’vﬁjﬂ s AL e

~ v
. ]
e = —

Y OOuny b zeoeo LSl Cuon

du\.&CUJJ&)J&@)L&@QN&‘J;W@J)}AT -

jﬂﬂjbﬁv‘i@@ﬁff‘b JMGUQJ;‘J‘;E!»L;\J{;‘Q;J}VQ))QWTMDLngJ:.»\)l.;Lgﬁa“q- -

Z;l Dijq

F = Max|

7




slojf b asb sl bl (TMD) "M(v@uﬂj’vﬁjﬂ s AL e

e

T S e A | >

oW - . - & “
d&b)ﬁ)ﬂ‘db-&é}b%w}))))‘ﬁ g..:.&‘.a—

o et (Salis s 05y by -

s 4% Hl oalaiel 9w 9 b Cl> 90 50 <SS eI L TMD (>14b (Sl p p3Y Oloy : Jle

BECALY &g;ﬁ,,ﬂ(\?ﬁ,sw,\ﬁ;w-v

@iVl s o oK Ol e -
}Malﬁpf -
RS &g;ﬁ,}ﬁ\swﬁw-w‘




slojf b asb sl bl (TMD) "M(v@uﬂj’vﬁjﬂ s AL e

l é&
S - - -

SN0 S5 2 68 0 B LSS Y oo -
(“f"' S5 r‘iﬁiﬂ sl slas ¥

mas 4G 3 ool g — A

Time = 3*250%100 = 75'000 <> =52 395 4l « Ay e oly-
Time =7*%52 ;,,=364 2 =1 J « dP3Y &lyp-

(a5t 0.003 550> J.:bu’}:a) es AW jlesll b— o

43O Sl -

A

Time =0.003*250*100 =75 b

A

Time =7*75 4t =525 *% =9 4o AP Sly-




slojJ 1L 4l o /'u”L‘/x’ (TMD) "M{v@uﬂﬁjﬁjﬁ‘ L AL e

TMD Sy gl yb Of purs dnld (S 9 Cawlio 03b s

[« TMDesign - X
Select GM & Run OpenSEES Design TMD
GM List TMD Status. 4 ) )
min max bit
Select Ground Motion Please ‘ OnoTD @ with THD Mass 3000 57000 7 i Crossove | |0
Dt NStep K 8000 1000000 9 ®© Max Driftin Mutation 0.3
LA21 0.0200 3000 A c 1000 1000000 10 . NPol 100
LA22 0.0200 3000 ] 50000 \mm - - O Mean Drift in All GM " m in m b i‘t
LA23 0.0100 2500 K 350000 |
LA24 0.0100 2500 c 125000 e
LA25 0.0050 2990
LA26 0.0050 2990 ok
LA27 0.0200 3000 5 z M
Max Drift = e
.- % ol ass 3000 57000 7
1LA2Q n.n20n 2500 A :
07
Read Ground Motion from file
K 8000 1000000 9
1 05
c 1000 1000000 | 10
0 01 02 03 04 05 06 07 08 09 1 03 K
ANN Parameters 02

I—— » teration 1 100
oReF  OmP N

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Num Hidden neuron 20
Training Func
Validation fail 20 Mont Dl vl THO 08
Kopt Drift with TMD 0.3
Spread 1 C opt (it 100
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For design purposes, it may be convenient to present the optimum TMD parameters by simple
equations rather than tables. Curve fitting was used to find f and & interms of x4 and . For an
undamped structure, the tuning ratio f is found to be equal to 1/(1+ 1) and the damping ratio &

equal to «/ u/(1+ ). For a damped structure, the following equations give close approximations to k =(foj *m
the f and & values presented in Table 3.2: . N\
m=p M
rre=2Ew fm (TMD)
fe—li-p i G4 -
— = . @] o
1+u 1+u K ==m; M
— NN N/
g= L. K (3.5)
Cl+p L+ M (main system)
T C=2p ® M

Q) @) (@)
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It was found that the tuning ratio f for a MDOF system is nearly equal to the tuning ratio for a
SDOF system for a mass ratio of u @,

, ie, Sfupo(p) =

k=af f2m £ spor( 2 @). The equation for the tuning ratio is obtained from equation (3.4) by replacing u by
_/\0/\/__ u @©. Thus,
c=2Ew f m=p M

[EZ259% M (TMD) 1

= f= -p |2 4.2)
K=ot M a o) 1+ ud 1+ ud
0
The TMD damping ratio is also found to approximately correspond to the damping ratio computed
_ for a SDOF system multiplied by @, i.e. fypo{#2) = © fspor (1). The equation for the damping
. M (main system) ratio is obtained by multiplying equation (3.5) by @
_ C=20M
| - B, [ u
LI E=0 + (4.3)
I+u I+u
@) @) Q
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Story 1 2 3 4 5 6 7 8 9
Phi-OPS -0.000356583  -0.00060846 -0.000861577  -0.00112062  -0.00136698 -0.00159657 -0.00182832  -0.00205228  -0.00222528
0
Mass ( Kg.Secr2 /m)| 51402 50494 50494 50494 50494 50494 50494 50494 54393 | 459253
H &
Sadek-Fahim
M. 18.32907937  30.7233268 43.50446904 = 56.58458628 = 69.02428812  80.61720558 92.31919008 103.6278263 = 121.039655 615.8 .
M.$ A2 0.006535838  0.01869376  0.03748245 = 0.063409819 = 0.094354821 0.128711012 0.168789022 0.212673315 0.269347124 1.0
¢ 1.370
M1 379173
L PR | Py [ H
J =17l P /T c=
| + u® 1 + p®@ 1 + u I + u
1} f M K C .
L | gl ey p*o 1+p*d 3 Period Wo
T S 53l wd/w0 TMD TMD TMD
0.50% 2% 0.0069 1.0069 0.9916 0.124 1895.867 13964 1275 2.2956 2.737
1.2055 0.8227 0.519 56875.996 288357 132857
]

15% 2%

0.2055
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E TMDesign
Select GM & Run OpenSEES e
GM List TMD Status o
min max
Objective Function 27/ 3
LA21 OnoTMD @ with TMD Mass 3000 57000 7 Crossove 08
Dt NStep K 8000 | 1000000 | 9 © Max Driftin 1 G Mutaton | 03 35 -
LA21 3000 ¢ 1000 1000000 | 10 " NP 100
LA22 0.0200 3000 M 50000 N ; 2 O Mean Drift in All GMt
LA25 0.0050 2990 K 350000 2
LA28 0.0200 3000 c P j‘
LA31 0.0100 3000 T T :
LA33 0.0100 3000 Decs v
LA 0.0100 3000 e Lo ] % 25 - .
0255 | 1 A
So——— 3
).025 1 -5
. . . . . 15 -
1| |0245 | ]
1 ; 10.6
— 13 10.3
; Y ; ; 3| po24f ] 3
20 30 40 50 60
‘ 6.3 I I
B
ANN Parameters 0235 B i 5
. 3.3
ANN Type .
0.023 [ ] .
ORBF @MLP ‘ . , ' 0.1
1
0 14 16 18 20 7 T T T T T T 1
Num Hidden neuron 100 Generation (teration) 21 22 25 28 31 33 34
Training Func A 5 |
Epoch 1000 " | RunGenetic | B
D :ra?"br M opt 54587 Drift w/o TMD 0.03625
Validation fail 20 rainscg .
K opt 454497 Driftwith TMD | 0.022725 ) 4.1).]) o Jl.c.w‘
Spread 1 . Copt 114569 Optimizati 37.3103 | % )
‘3 -15 -
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4 TMDesign - B B
« g X 25
Select GM & Run OpenSEES ek R
GM List TMD Status
min max bit
LA22 OnoTMD @ with THD Mass 3000 57000 7 Crossove | 038 144
Dt NStep K 3000 1000000 9 (® Max Drift in 1 GM . 03 I]" 15 -
LA21 0.0200 3000 ¢ 1000 1000000 | 10 100
O Mean Drift in All GM NP 3
LAZ2 3000 50000 teration 1 20
LA25 0.0050 2990 K 350000 1.7 6.2
LA28 0.0200 3000 c 125000 6.3 i ’
LA31 0.0100 3000 13655 F : ' : ! J ! ! ! J E “
LA33 0.0100 3000 5 - I l
0365 | ] .
LA34 0.0100 3000 e A
13645 F E j 0.1
e | n "2 5 2 1 = u
' 21 22 25 28 31 33 34
13635 | 7
5 -
1 v v r v T 0363 b
0 Wl 3625 ] %\ s oy led
_"JVWW \ Hies
o 10 20 30 40 50 o0 (0362 ] i
ANN Parameters 3615 7 ] -15 1
- ANNType 0361 | B ;
O RBF ® MLP 13605 | . . . ) . ] ¥
0 2 4 6 8 10 12 14 16 18 20 4 117 194
Num Hidden neuron 100 Generation (lteration) T} 225 -
l Training Func
Epoch 1000 [ Run Genetic | "L
trainbr S
P—— 5 kst M opt 52634 Drift wioTMD | 0.042098 =
K opt 747258 Drift with TMD | 0.036031 J
Spread 1 Copt 128803 Optimizatis 144112 | %
¥ a .35 -
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Select GM & Run OpenSEES
GM List TMD Status
L OnoTMD @ with TMD
Dt | NStep
LA21 0.0200 3000
LA22 0.0200 3000 50000
LA25 2990 K 350000
LA28 0.0200 3000 c P
LA31 0.0100 3000
LA33 0.0100 3000
LA34 0.0100 3000 i
e ORI
1 : i
o WLMWWWWWW\MW
A L N
0 5 10 15

ANN Parameters

—ANNType —
O RBF ® MLP
Num Hidden neuron 100
’ Training Func
Epoch 1000
trainbr
Validation fail 20 trainscg
Spread 1 L
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Design TMD
min max bit
Mass 3000 57000 7 Ubjective:stunztion Crossove 08
K 8000 1000000 9 (® Max Driftin 1 GM e
¢ 1000 1000000 .| 10 O Mean Drift in All Gl 400
lteration 1 20
0322 F ' '
0321
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0317 [
0316
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Dt NStep
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LA25 0.0050 2990 K 350000
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ANN Parameters

Training Func

ANN Type
O RBF @ MLP
Num Hidden neuron 100
Epoch 1000
Validation fail 20
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Select GM & Run OpenSEES
GM List TMD Status
i OnoTD @ with TMD
Dt I NStep
LA21 0.0200 3000
LA22 0.0200 3000 50000
LA25 0.0050 2990 K 250000
LA28 0.0200 3000 c 52000
LA31 3000
LA33 0.0100 3000
LA34 0.0100 3000 e
s |
050 ' ; . ' " ]
0
05} ]
-Ar L L L s " ]
0 5 10 15 20 25 30
ANN Parameters
ANN Type
O RBF @® MLP
Num Hidden neuron 100
Training Func
Epoch 1000 "
trainbr
Validation fail 20 trainscg
Spread 1

Design TMD
min max bit
Mass 3000 57000 7 Obsechive tunction Crossove 0.8
K 8000 1000000 9 (® Max Drift in 1 GM 03
c 1000 1000000 10 O Mean Drift in All G 100
lteration 1 20
0308 [ ' ' !
0306
0304
0302 [
0.03[
0298
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0294
0292 [
L L "
0 2 4 8 10 12 14 16 18
Generation (lteration)
M opt 30517 Drift w/o TMD 0.034729
K opt 53484 Drift with TMD 0.029062
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GM List TMD Status . _ 30 - 277
min max bit -
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LA33 Ono™D @ with TMD Mass 3000 57000 7 Crossove 08
Dt NStep K 8000 1000000 | 9 @® Max Driftin 1 G Mutation 03 213
LA21 0.0200 3000 c 1000 dooonny; | £0 O Mean Drift in All Gl s i
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LA25 0.0050 2990 K 350000 ’1\ 20 -
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]
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ANN Parameters 0308 b
ANN Type . d}.‘j OJI a
ORBF @MLP 0306 | , A , A , A i - ] -10 1
0 2 4 6 8 10 12 14 16 18 20 !
Num Hidden neuron 100 Generation (lteration) 4
Training Func _ﬁ
Epoch 1000 S [ RunGenetic | 3
= 1
trainbr - '20 T
Validation fail - trainscg M opt 47292 DriftwioTMD | 0.042258
K opt 265704 Drift with TMD 0.030567 \:L
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Select GM & Run OpenSEES

Design TMD
GM List TMD Status
min max bit
LA34 i " D | 28
OnoTMD @ with TMD ASS 3000 57000 7 Crossove 0.8 25 -
Dt NStep K 8000 1000000 | 9 (® Max Driftin 1 GM Mitaton 02 210
LA21 0.0200 3000 c 1000 1000000 | 10 o " 100 ’
LA22 0.0200 3000 " 50000 e 7 = O Mean Drittin All Gl
LA25 0.0050 2990 K 250000
LA28 0.0200 3000 c e
LA31 0.0100 3000 T 0 15 -
LA33 0.0100 3000 3.033 [ ] =
e 00 Max Drift = B 0300 £ ] 3
0328 | E 8.2 57
| e OSSN -'
0327 F g 4 5 - l
0326 p ' 0.7
1 . ' T T T X
_ 1] &
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.1 ; . . 0324 | . ' 21 25 28 ! 33 34
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0323 b
ANN Parameters
0322 B
ANN Type 0 e a
0321 1 i dyl; o led
ORBF @ MLP L -10.6
0 18 20 7 .15 - '
Num Hidden neuron 100 Generation (lteration) x '
Training Func '
Epoc = ; [ Fan G| a
trainbr - e _— A
Validation fail 20 trainscg apt 25689 rift w/o 0.041488
K opt 238108 Drift with TMD 0.032042 q -25 i
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Spread 1 Copt 1146 Optimizati 22.7678 | % \IL
i
-




o
P
A
N |
2 e

38 Olb Drift gslos> Lég g

Sl oo dug 5 a0 4 3¢50 o)l

LA22 4 3

0.04 0.0:




Select GM & Run OpenSEES —— ‘ I M D '
GM List TMD Status g
min max bit *
LA34 OnoTD @ with TD Mass 3000 57000 7 jeeves | crossove| 08
Dt NStep K 8000 1000000 | 9 O Max Driftin 1 GM e 03
LA21 0.0200 3000 2 1000 ioioos | 76 A i =
LA22 0.0200 3000 " 50000 teration ; P ean Drift in
LA25 0.0050 2990 K 350000 . . ° —
LA28 0.0200 3000 c s °
LA31 0.0100 3000 T T T v p p
LA33 0.0100 3000 0356 [ . %
Lot 2000 Max Drift =
0354 4
e |
0352 il
1 . . . - .
).035 il
0 y—
) 5 10 15 20 25 30| 0348 [ .
ANN Parameters
O RBF @® MLP " .,
0 14 16 18 20
Num Hidden neuron 100 Generation (lteration)
Training Func
e s A [ suncamic |
el M o 754 Drift w/o TMD 33385
Validation fail 20 trainscg pt 56 o 0.0
Kopt 332628 Drift with TMD 0.034433
Spread 1 o C opt 116337 Optimization 10.92 o
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