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a(t)=c+ dcos(6t) (95)
X o, d, 0HEHEE ;c=d.
KT cHWHERE =08, Y;(0,0)=0
FRRE . Y, AIRR N
Y, (w,t)=—ce ™" B, (w)—

d _,
Eefﬁz(w)zBZ'/(w) o

%e ‘@H(w)[Bg,j((U),[>O (963)
Bi(w)=—iw0,p:(0)=—i0— o,
B:(w)=10 — iw,
B, =, r=12,3 96b
A= (96b)

B9 MAK(72)15
Yi(w, t)= —cteﬂl(‘””Bl,j(w )— e'\”Bl,](w)J -

I: e*/’fz(w)fBZ'j ( ) )— e'(J[BZVj ( (] ) J_

I:e ,’;’;;(m)lB&j(w)_ e-\‘/lBSVj(w)J, Z> O (97)

o R o &

4.7 IEZEFH EEL

a(t)=c+dsin(0t) (98)
L . d,0HEMER c=d,
KT cHMBRE =00, Y,(0,0)=0
FioksE ., Y, T RmRN:

) d
Ym(a),l):*cefﬁ‘(““BL,(w)*Ee rerp, (w) +

d
e B, (w), >0

21

(99a)
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Ailw)=—iw, B, (w)=—i0 — iw, B;(w)=10 — iw, MhST By CEIE R SR e T, 2R (68) 1
B,.J(w):#, r=1,2,3 (99b) 8 A R Sl <

5+ A (w) 1 20(68) ~(74) AT 538 (108) HI A5 -

B K ODMARK(72) 1
Y (w,0)=—cle "B, (0)— "By, (0)] —

d
Z [e pale rBz,/(CU)*

) d
e’ Bz,j(w)li — le ﬁ‘{(wnBs,j((U)*

21

¢"B,,(w)],1>>0 (100)

4.8 Spanos-Solomos & i il &5 £

alw,t)=¢e(w)re " (101)
e(w),alw) TRl o AR RE
L7 c PR IRE =00, Y, (0,0)=0

JRRGE . Y, T RIRN

A

Y, (w0, t)=—¢elw)e " BX(w)+ B,(w)t],1>0
(102a)
8(w)= alw)— iw, B,(0)=——— (102b)

st p w)

H 2 (102 1RAR(72) 74
Yi(w,0)=—e(w){e | B (w)+ B,(w)t]—
e"Bi(w)},1>0 (103)

5 T2FRDERIEEE

S8 AR RS AL ) A Ty %4 8 B eRHOR

O=Ya ()| S (w)  (104)
=
a(t)=elt—1)e ™" "U(t—1),

f=1, e, p (105)
A U(e— ) BB ER pREL
o, =y
Ut z}){l, > (106)
Uy 1 1
S =5 ; +— > |
3l @) Zﬂ[v/”r(wwLm)z v+ (w—7p,)
f=1, - p (107)
b S (w) 5 A1 Fe g i 2 A0 2 25858 % )2
PRIER 5 a, (2) R 55 A v 07 3l R 1 A o) o B 5 o, A, 0

ﬂUﬁ%HLL&E’J%ﬁ?Ju*ﬂﬁifbﬁﬁ,q,[,,r/,afj‘]#
R ) R E @, () B A S H
K7 h et RE =1, W FrdeE . X
(68)’\’(72),5]}@7/5
Y, (0, 0)=Y,," (0, )+ "[Y, (0)—
Yp,,," (w,2,)] (108)
K Y, (w0, )Y, (w, 1) 53 5 RETE p M E

Y, " (w,t)=—¢(w)e Bl

r! T, s
2 =B U= ) (109)

(110)

B A (109 LA (108) 15 -
Y, (w,t)=—¢glw)r) X

(t—1¢)
—Blw 11[2 /

=0

B, Hw)]—

e./(/ ty) B]‘./‘/+l(w)}U([7[/‘)
4%:&(111)1%Af(66)*‘
E[b(t)bi(t+7)]=

(111)

P

EJ Y, (w,0)Y; (w,t+7)e

(112)

6 IIEFNE G5

i PR — B2 A TR RE 2 A 1
T 73 A7 A0 (51 53 Ak W AR ST 9k B LE Al

6.1 ZEHEMaxwell(ARBERS

6.1.1 ZHH4
B J22 25 40 1) Jo 5 R B Ry ML 45 g 1 D 2 R
K 5 45 ¥ 1 2 iy BELJE R [ Ry C5 J2 ] Jo & W
BEJE 73 90 M iy, keyciy (P =1, 2, =+, m )5 by ko 53 901 R
)2 1) 15 Y 57 £ N ?F[IMaxwellﬁﬂ):t',gap 1)
i 15 5 2 0] 1Y Maxwell BHJE %% B9 NI A £, 5 B JE 2%
o JEe R ocws BH OB B B WA s = &R
wil i=1,2, -+, m);x J &5 ¥ A0 X F H T 69 7 2 )
. EHLRE SN, (OFET 45k 15 B an &l 1

NGBS B TR R
Mi+ Ci+ Kx+ Kox+ Lp,=—M17, (113)
pe+diag [ p, ] po=diag[ 4.1 L" ,

i=1,2,--- (114)
(1) M54 Wgﬁz/l\lﬁfﬁ%gﬂﬁ*/ PRER 5 koo R
e ( z)ﬁj\%ﬂjﬂ#xﬁl)ﬁ%zﬁ‘[ﬁﬁ)ﬁéﬁ‘ﬁ@%@ﬂﬂ&uﬁﬁk
MERE i =1,2, 10 ho(s),he (s)53 9 h (1),

o () W RL G AR e

_ ko

‘reln’ %Oi
h i - s

115
kyi = ko, (119)

ko=




5 5 QG 5+ — M B LU S R 0 48050 5 5 4 R 7 A b 1091
B(s) Riihei(s) D(s)u,=0 (128)
i S pu— — p— ., ,
( (hy 4 ko ) 4 (ks + koi ) shai (s) FH IR A5 D 06 25 4 3 A FRAEAE s, S X R Y
b B Bt a, (= 1~3n).
. (116) E[H T1\ﬁﬂ£ﬁfh(] n)
5 EENEINCY
k/ikli aD(S) k
k= (117) I e NG, Y . ai T
o+ o) oy + o+ ) o, oMT Ot Ldiag mm 1 L
(g =+ ko)
o= 118 . Iy i
“ (/eln + /e()z + /eii) ( ) S]'Ldlag i 5 LI (129)
" (st ta)
o Ko Ldine b L 1.2 o) 38 (40),(41),(37), (39) M3k (44)~(48) &
o AR e R R S TV SN 5 R R RS B LR 282 ) 2
pu= i =1 2 (1200 s, S iy e WELJE 8 605 20 1
. 3n
p?,-—JOh(;(z‘*r)x(r)dr (121) I(Z):—Zﬁjuju}rM[1,---,1]’['><
. j=1
1=[1 1 1] (122) :
s{t=1)
1 —1 o 0 Joe Z,(t)dz (130)
0o 1 —1 0 .
a(L)=—> smuu M [1,--,1]" X
L: . ) O (123) ;J’?J 75
O cen O 1 _1 J‘exj(z r)i.,'g(z'>d‘[' (131)
0 0 0 1 .

P o A

Fig.1 Structural calculation diagram

B (11 S AR (113) , g5tz sh 5 FEmT 4k -
Mi + cg'c+Kx+KGx+ﬁh%(z—z)-

#(c)dr=—MI1i, (124)
i R Ar 4, = (116) AT 4k
he ()= ke (125)
h(¢)= Ldiag [ kye **]L" (126)
6.1.2 FiEHHf
ARSIk

S5 K R AR AR s, B FE XTIV B4 4 AR ) R g B T
TR
det[D(s,.)}Z

del{s_fM+ 5;C+ K+ K, +

s; Ldia Ru L' =0 (127)
e I
9j ai

3 . kyi ko, Siky
G l)=—— d + X
polt)== 2 lag{/’e/ﬂr/’ew s,,wul

Liwuf M1 1T ] & 7 (c)dr (132)
0
. O I Y
(1)=—> s;n,d + X
po(t) ;%721 1ag[km+k0i Sﬂfﬂm}

L'uu M[1, -, 1]"‘J 7 7 (o)dr (133)
0

3n . k()z’ S] kui
x,=— E ;dia + X
/ ]7177 g|:/€/n+/€oz k/,i(.9]+/jai):|

t

Liwu M1 17] & 7, (c)dr (134)
0

3n k()' 3}('
y=— > smydia — = X
’ Z K ng ko k(s p )}

Lluu M[1, 11‘1] 5, (r)dr (135)
0

j=1

3n X S'}{ .
_ d bi o jcai ><
Xq Z’L 1ag[/€ln ke (s J

LTuJu,-TM[l,---,l]TJ Vi (r)de (136)

0

3 . ko S/'kai
To=—> s;p.dia — : X
Q ; i g|:}3/)1+k01 kbi(5j+/lm):|

(137)

L'uu/MI[1,--, l]TJ eV (o)dr
0

=R RSTS
(1) &5 F RS Ty
Lu(t)=a(2), B4, 45 Wiz 8h i #2 (113)
(114) n] R A BriE =L
Bz(t)+ Az(t)=f (1) (138)

qrre
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x —M17, ]
z(t){v],f(t)[ 0 (139)
pe 0 |
C M 0]
B{M 0 0 (140)
0 0 1}
K+ K, 0 L
A= 0 —M 0 (141)
0 —diag [ £, 1L"  diag [ p.]
At T a B B FEFE
(2) 45 b o A AR RS ALL 6] 67\1‘)?
é\:x—goj V=T = ](p] P —p] " (142)
WS A ZERE S TT RN
[BA,+A]®@,=0 (143)
[Bs, +AT'Y,=0 (144)
o' =9, Xo', p'] (145)
vi=[z', v, y ] (146)
R (145) LA (143), ?7‘1'4:@1%
. by r
pj:/ljdmg{/1 T }L @, (147)
{AfM—I—/le-ﬁ—K—O—KG-ﬁ—
A Ldlag{ u } L'I} ¢, =0 (148)
A+
Fo 2 (146)fUA L (144) , AL TR 15 -
. 1 .
y]—dlag[sﬂr#m} L'z, (149)
v, =s,x;+ M 1Ldiag[ }L'ij (150)
S fa

{sfM +5CHK K.+

s; Ldia bu L' z,=0 (151)
J g S+/l x,/
9j at

X (128) ik (148), (151) 4, @R Ak
AR SO A5 B W R IR AR 52 A AH ), 2 A A A 5
BRI 1] 2 AT D D65 ) A AR AU ) i R

2 (130),(140),(145)F1(146) , 545 -

m/=¥ 'B®,=y ' (152)
(3) &5 2 GE 0 L 73 B
TG AMET  E5a E SIS A 13
qujq] (153)

1 (! _ -
qjm:—,j T (1) dr =
m 0

—nu M1,
LSRR AL RS A BHJE AR 2 N R SO

LT[ &4, (r)de (154)
0

FLA% AL BHLJE i S0 A% L 32 0 1V R
x([):Zujqj(Z)—

3n
_Eﬁjujuf'TM[l""
j=1
' s(t=7) =
J e Z,(r)dr

3n

x(t)= zjnjuu MI[1,-,1]"X%

(155)

t
J Y (o)de
0

S . klukm S/km'
— dia +— X
;77] g[ /‘3/7[ + /‘30[ Sj + /‘lai

(156)

LTujujTM[l,---,l]TJ 7 (o)dr (157)
0
oy ke sk |
— > s;pdia + X
; o g[kbi“—ko,‘ Sj+ﬂui_
L'uu M[1, -, 1]TJ 7, (r)dr (158)
0
3n /go. 5k 1
—> "y, dia Lt L X
;77/ g|:]3/u' + Ay kl)i(sj + Mai )_
LTujujTM[l,---,l]TJ e Vi (v)de (159)
0

i d ’éOi + S_/kai ><
=—> s;y,dia
j=1 77 g kb{ + kO{ k/}i ( Sj + flui )
I e g,
0
i di ky; Sjkai X
— > y,dia —

»/:177 € k/,,' + ko,‘ }C/,,- ( S + Hai )
]TJ/ e
0

S by ik
To=— > s;n;dia — X
“ Z i g{/z,,, ke k(s g, J

pf e
0

2 (130) ~ (137) A1 (155) ~(162) 75, 7§
ol 7 3% T A5 1 25 4 2 a0 v o7 A AT X 58 4 — B, AT
BIE T AR SO B IE R

S

LuuM[1,-,1 )dr (160)

L'uuM[1,--,1 Vi, (r)de (161)

L'uu'M[1,-,1 Y&, (r)dr (162)

6.2 ZERERE

6.2.1 EHH 42

22 J2 25 K 1) T S R R 5 45 A 1 O 6 B
K ko S5 R I BELJE K IR co5 )22 TR) T o I L BHLJE 43
SR Mo, ko cor (0= 1~n ); B2 2 1 T 42t IR T REL
JSr 5 m koo AR IR B B A SO — Bk B
SR BEL 2 B8 B BELJE 1A P (¢ ), FEAR 5t ok 550 A S 17
B 53 BN hg (2 )R R, IKOF-SZPERNBE N kyo I 025
¥4 55 B 72 2 (9 A X1 B8 1] 00 o, B RE )2 5 Hb T Y
XL RE R o, FEML = B 7, () AR L % FERE IR
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AN, A — B R SR RS A DR AP 2R eI 120 15 58 ol P A il 7 i oL A A 3 1093

AR TR R R 2 R a8 sh i
moio + C().l"o + ko.l'(): 7m01(i:g+i:) (163)
M, (&, +3)+1"m&+ ci+kr+ P (2)=0 (164)

Polt)=koa+ [ holi—c)ile)de (165)

Rt M=t s 19 1 5 B () F

ke 53 ) S S5 5 BELTE i F) s st iR S50 - A4 MY B
ks ko

ko= 166
k/] + k() ( )

_ /Z/?]TLQ(S)
h(;(S): , -
(kh+k())z+(kb+k())5hQ(s)
KA Ao (s) R A 5t pRER 2o (2) A PTG AE e 5 A (s)
At BRI A (1) L TG AS 4

(167)

Xon 2 ky

n
/ / con
m,
Xoi 2 ke

7.
K2 gkt sri

Fig.2 Structural calculation diagram

WA B 1) oo 4% bR 4 o — PR Y R P A .
xo:§0111([) (168)
M= (163)~(165) A AL R X FR 4 R 4 T 2

t

Mz + Ci+Kx+J h,(t—7)a(c)de=—rz,
0

(169)
{Hl(iw)}{w?JfZiElwlw—wz
H,(iw) —rw’
Hp(im[/e6+iw/‘zg(iw>]LT{Hl(?“’)} (180)
, (iw

i g Giw) i he (2) B RAS e

i F X (177) ~ (180) ¥y Hy fif Hr Mt , It LA B 1%
FHA

B 6 )2 At B R A A TR BE - HE AR A A, 25 4 A
JZ B 1 mg ~mg, A 300 X 10° kg, mos~mgs A 270 X
10° kg J2 8] Wl BE ko ~Fke 4 X 10° kKN/m, kg ~ky
3.6 X 10° kN/m; 4549 %5 — 4R BIBH JE Lk &, = 0.05.
B 52 J2 B om = 400 X 10° kg, b& 72 J2 45 20 15 4 %
w,= 5.27 rad/s, % B JE t &, 43 il B 0.10, 0.15,
0.20,0.25, =2 W E b= mw;. F&EZ& W L

—1
w,” + 2wéw, +iwM, ' he (iw )—rzwz} {rz

X

a=[x, x,]'=[x, x],
r=[r. " (170)
K=diag[ 0! w3 ],
C=diag[ 26,0, 2% w, ] (171)
1 0 0
MZ':r1 r2:|,h(;([):|:o Mllhu([):' (172)
M, =@oim,p,,ri=M; '¢iml,
=M, M, (173)
wi;=M; " (k+ k), 26,0, =M 'c (174)

FERE PR RE 45 M0 R G0 LA A5 A 55 — IR L o, X
BT SR MRS 5 RECH r BLJE R £
6.2.2 BhiE S HT A4

HEE R 5T, B 28 (40) A1 (37) i) 45 45 4 &
S QUEIE TS IR R s DR

k(1) Moo
=S
=1

(175)
K, (1

M
k,(1)= —277,-[/@(;, + s5;hai(s;) e Liwu) r=
=1

M
_Zﬁj[ka+SjEG(SJ)]e'\ﬂL’[-u/u}rr (176)
j=1

R iRRE—E LY SRR B — 2 R =
ER B E T LIE S, L =[0 11,

{H1(iw)}i n; ujujTr

H,(iw) jZIiwisl

(177)

[ g+ sihe(s;)]

iw — s,

M,
H,(iw)=—>" Luulr (178)
j=1

i 3 (169) F1 (165) B 3 4R 44 B9 931 2 0 )i pR
A -

2
—rw

“} (179)

P — e R R B e 2% Po (), F i W BE k=
2.1 10" N/m, 7K - 32 5 W & £, = 3k, Kb 5 pR %L
Do (2 ) BYHL IR QAR 5 B — ik 43 X
ho(s)  wi(s+dy)
m _sz+els+ez
holiw)  w)(iw+d,)
m (iw)+ e (iw)+ e
HAH AN : w,=9.45 rad/s;d,=28.4 rad/s;
e, =65 rad/s;e,=950 rad/s,
K 3~5 435k DU Rp T 00 R, 42 BB B 50k A
A STy BB A5 48 B 2 2 A 5 e L pR B | |
5 K6 AT 2 0 10 bR ERASE | BHLJE 2% 52 07 4 238 e 7 R BURR
FH LT 30 o S i g v T A 45 AL o8 4 — B0, DT

(181)

(182)




1094 & 3 T

[

% 35 %

UCHRAIE T AR 3CT5 i (9 IR A 1

1.4
1.2
1.0
0.8
0.6
0.4
0.2

0012345678910

o/ (rad * s)
6l 3 I 7% J2 4 3 ) 7 R BIORR | HL, (i )|

Calculation values of |[H,(iw)| of isolated layer fre-

IH,(iw)] / dB

Fig. 3

quency response function
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Fig.4 Calculation values of |[H, (iw)| of the upper structure
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Fig.5 Calculation values of |H,(iw)| of damper's force fre-

quency response function

6.2.3 v B HF A

FI0JZER IR R LS, 450 5 — R AL BH JE L
=005 8MBHMEIF /R, MEZEREm=
3.75 X 10° kg, FFERLBHJE tb Ry £, = 0.2, B@ 722 2 NI
k=9.04 X 10" N/m. P& E =& & 4 1) Max-
well BHLJE &% P (), BLJE &% 2 %0 - F 5 W BE &=
0.36 X 10° N/m, 4, =42.08 X 10° N/m;
0.83 X 10° Nes/m, Z ¥R R k, = 3k,

V- Fa 7R Bl (¢ ) 1% 2 RS PR EIUIRCH Kanai-Taji-

miijaﬁ:

=

4 2 2 2
w, + 45/ W, w

S (CU):
4w, W

f

‘S() (183)
(0" — w,”)

x1 HERESEHNLBEHSH
Tab.1 The upper structural parameters of energy dissi-

pation isolated structure

IR BiE /(107 kg) JZMIFIE/(10°N-m ")

1 282.17 8691
2 282.17 8691
3 280 7891
4 242.25 7289
5 242.25 6301
6 240.67 5746
7 207.73 4756
8 206.87 3374
9 178.6 2264
10 168.17 1084.2

A SRR B R B, R E A3 i R Bl Y
AR I, 0,= 19 rad/s, &= 0.65.

Shinzuka-Sato £ 14 57 i ] 6 41 -
a, = 0.0457,a, = 0.057,S,= 0.01573 m*/s’,
Spanos-Solomos B! =JE 1 57 14 i ek 44 -

;(0.15+ 2‘;{ ),e(w)—g’;ﬁ,

S;=0.01554 m?*/s",

5 4 A R A R B 1940 4F El Centro 7 3
BLRL

£ Shinozuka-Sato %1 34 57 ] il IF - £ Hh 52 3 i
TERF . ZEWESEW RGN P FEEZEM
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Fig.6 Variance of structural displacement response under

Shinozuka-Sato seismic excitation
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Fig.7 Variance of structural velocity response under Shino-

zuka-Sato seismic excitation
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Fig.8 Variance of isolation layer damper force response un-

der Shinozuka-Sato seismic excitation
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Fig.9 Variance of isolation layer damper force velocity re-

sponse under Shinozuka-Sato seismic excitation
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Fig. 10 Variance of isolation layer brace displacement re-

sponse under Shinozuka-Sato seismic excitation
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Fig. 11 Variance of isolation layer brace velocity response

under Shinozuka-Sato seismic excitation
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Fig. 12 Variance of isolation layer damper displacement re-

sponse under Shinozuka-Sato seismic excitation
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Fig. 13 Variance of isolation layer damper velocity response

under Shinozuka-Sato seismic excitation

7><10"
- RRREEME
w - BN
L 5l SRR
WLl —H10ENH
R
"o
=
82
d gt .
00 =5 10 15 20 25 30
A iE /s

14 Spanos-Solomos %I Hli 52 il T 2544 785w g 7 22

Fig. 14 Variance of structural displacement response under

Spanos-Solomos seismic excitation



1096 o L OB ¥ R 435 %
0.35 X10"
~ — WEERE faLl
g Ll - BIEHE o
e 025} -SSR 2 .
o 020+ — F10EHE @‘?‘m 5r 2N
# soap
e 015 g“\a/ 4
2 010t [ W= O
= 3 il B 2F 71 !
# 0.05f/ a I ; .
o) 0 e R e e e e S [ 1r S,
0 5 10 15 20 25 30 0 Ly L R
B /s 0 5 10 15 20 25 30
15  Spanos-Solomos % 1 7% i il T 25 #4) 38 & ) Jij Jy 22 BT:“EH/S - N
} ) . K119 Spanos-Solomos B 1l 5% ¥ 5 T b 52 )2 S #5813
Fig. 15 Variance of structural velocity response under -

Spanos-Solomos seismic excitation

z 5o X0

® sy S

B ow &%

Bojat .

= 12r ! ’

5 L , ke

N L.op 0

% 0.8 1 \

™ 0.6F . ‘

= 04f 5

K 0.2 -

Il * 1 1 1 1 1= =

}%&E 00 5 10 15 20 25 30
mHIE /s

[¥116  Spanos-Solomos % 1 7% B il T I 72 )22 BHL e 2% 32 77

W 7 5 22
Fig. 16 Variance of isolation layer damper force response un-

der Spanos-Solomos seismic excitation

X 10"

KRR R P& 45 52 704 BE i o
m
=

o5 10 15 20 25 30
A A /s
[¥117  Spanos-Solomos % Hli 5% ¥ il T b 5% 2 B JE &% 52
AL A N T 2

Fig. 17 Variance of isolation layer damper force velocity re-

sponse under Spanos-Solomos seismic excitation

X 9
o L0 L
= 09r i
&% 0.8F ' \
4>|NE 0.7p \
ﬁﬂ?ﬂ o6r ! },
05 !
E"QOA- ; A
o 03f
E  02f; ‘
0.1f: S
% 5 10 15 20 25 30
B8] / s
[¥1 18 Spanos-Solomos %! ith 52 38 il & B 7% )= 52 1 057 #% 1)
5%

Fig. 18 Variance of isolation layer brace displacement re-

sponse under Spanos-Solomos seismic excitation

Fig. 19 Variance of isolation layer brace velocity response

under Spanos-Solomos seismic excitation
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Analytical analysis of non-uniform and completely nonstationary seismic
response of a general linear viscoelastic damper protection system

LI Chuang-di', WANG Bo-wen®, CHANG Mingjing’
(1.School of Civil Engineering and Architecture, Guangxi University of Science and Technology, Liuzhou 545006, China;
2. School of Mechanics and Civil Engineering, China University of Mining and Technology, Xuzhou 221116, China;
3.School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to establish the seismic design and a dynamic reliability analysis method of the damper protection system of gen-
eral linear viscoelastic energy dissipation structure with braces, a general analytical solution of the response of the damper protec-
tion system of the general linear viscoelastic energy dissipation structure with braces under the non-uniform and completely nonsta-
tionary seismic excitation is proposed in this paper. The most general integral type analysis model with support viscoelastic damper
is used to realize the non-extended order modeling of the general linear viscoelastic damping energy dissipation structure system
with braces by using differential integral equations. The non-extended order mode superposition solution of the transient response of
the damper protection system under arbitrary excitation and non-zero initial conditions is directly obtained by using the transfer ma-
trix method. By using the analytical solution and the frequency domain analysis method of random vibration, the specific response
analytical solutions of the damper protection system of energy dissipation structure are obtained under the general and eight classical
uniform and non-uniform modulation filtered white noise seismic excitation and completely non-stationary seismic power spectrum
models. The correctness, simplicity and universality of this method are proved by the theoretical verification analysis of the com-
plex mode method and frequency response function method of two typical structures of vibration absorption and isolation, as well
as the response analysis of uniform, non-uniform and completely non-stationary cases. The obtained analytical solutions of transient
response and non-stationary seismic response can, on the one hand, carry out Poisson based analysis on the components of the
overall energy dissipation system. On the other hand, it will provide an analysis path for the structural system to establish the mode

superposition seismic design based on response spectrum.

Key words: energy dissipation structure system; viscoelastic damper; transient response; non-uniform and completely non-station-

ary response; analytical solution
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