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Response and Control of High-rise Buildings under Earthquake Action in Structural Engineering

Haisheng Yang
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Abstract: The response and control of high-rise buildings during earthquakes is currently an important research topic in structural
engineering. This paper systematically analyzes the seismic damage mechanism of high-rise buildings, focusing on the nonlinear
behavior of materials, failure modes of structural components, and overall structural failure mechanisms. At the same time,
discuss the influence of seismic wave propagation on the dynamic characteristics of high-rise buildings and the characteristics of
seismic response. Based on this, the paper introduces various control technologies, mainly including passive control technologies
such as seismic isolation technology and energy dissipation devices, active control technology, semi-active and hybrid control
technology, etc., providing theoretical basis for the safety design of high-rise buildings in earthquake environments.

Keywords: earthquake action; high rise building; damage mechanism; structural response

0FI=S BT RRREEA. IR A SR EE LR
MBS G R, ARy S PITRRSIL, BSOS S

G, SRS T ML, ey OPDPRIERERATIELE. oL G TR

%gtpi%'l%'g(;?ﬁk%iﬁﬁﬁmﬁﬁfﬁﬁﬂg &@56&:[%: , "= *ﬁ*/HE/i L&L{Tﬁiﬁﬂ:bl =] *@Tﬂfﬁﬂl%”i?&igo

TSRS A IBR . R, AT S B R R AL
IRARTRSE . R A TR U AR
LI -
1 S TREEMRER TR EEFRRGILE
1.1 BRI AT A

MR B R AR AT RIS A ARk, X
RSB RT —., SRR — R R,
BRI, DCREM e IO E AT,
MRV EL, AR S AT By, HORE T

PRI, NHBRORAE AT IRl A5k, R NG00
WiglEIEe, (EEtkRess b, Bln, Rkt Zhin e

SRS ESY TE, REHEMEIR. S EEEH
BRI R AR SR, BRI JEARGR AL
PR IBIEATERE DI, 5550, BRI T A 15
RZF AR AR A5 R EANER MR, o RELH B A s
{IE, Z SN e AN T 45 R RERURERRE /1 S GE R T R N

1.2 R RIRR R
EHENEINZ T, SRR &R, R,
FEANBT ok, AR RERE & AR AIRIA T XA
AR TR R S SR TR, TURITAIRATE
TR REEER . RIA-HEN R RS
HHECSTUIRER. SIS, Bk L. DS e
BOHS R RFSh M 3% Rt BIEIBME — R BN ED]
THZEHROL, BRI T IR B UIRREE e K=K L B Ty
o WEFA Mot R A i, SR, Lo
B PR R RE e R B A TR B E9A
JeERR M TR T LS s DR B e Bt BT
o BITIEVEA — RGBT A i, 5Y
UINSE AT . BiBIME B s B E L A2
MBI E R A AL SUEI TR AL TEBTEIRAEEATR, #
SUEIVERS RIS LR R, RSB REIETYE
Ho AEBIMEAHE SRR A TR, PSS
SYFFRL. TR RIEAFHIE . FHEIX RS AR

237



MEERR 6510

ISSN: 2661-3735(Print); 2661-3743(Online)

GHEBAT S E R R RUE R A EEE
1.3 BRI K IR

BRIV — RN - b R B (o A R ARz
R MR AR, 1S, DEBIANE.
A AR B R TR BACPHIE DR RS, HRI
BE ST B R, BRAEEEHARER R A 2B
MRS, HAEA MR B M TR
IR Rk, (EREEE B S R A, ShH
ROUREEAZZ BRSO R EM BB SR, XE—P5IKT
HAE OSSR, ML T —RIINEDR LN, &ETE
TERRTHS . DRI R SR R A
FERRIATI A AR, i EFSEERaRE RSO, Mt 5 [ fiel
RIS, iRk RERTT, TS, RIS,
MRS I B AR IS IR e S R FR P RN . T AE S
EREFPURS, A BB ERE R TEmEE, M
BRI SERTT, Uk, RS EARIES
PSS AT, BRI AR RS

2 M TRRAEMRIEA T EEFNERNI Y
2.1 R R &S R0

HOREBAE DA N SR A, ST
SRR, DURRIMEEROR I ERE, BEMHREN
VL . HORERETERTDL S HODNE (P U ) . 0 (S )
DRI (L) =k, Hopt s BRI
NSRS N o N
PR 205 DR Ok 53 e 8 2 A U 5 3R
AN, FERIEEAFER, BT o8, s
BE, X TRSUERIOE SRR, RS, &
Sy BB PR T ERITE 2RI PTRE TR, sk
IRAIREERT IR, MoK T RSB, AR GE
G, TR, SZIUA. KA
RIS
22 BEEFMNE AHE

RER A R, (82 KR e
HH IR, MR, IR R
L EEIRAN R LR RERE O 0 R RE R LT ARG
Ry, BB, SEHIRRERIERAE ISR, MiTiHD T
HOE(E AT T AOSRIAFSA . A | BOEMESIE
HEi T RIS RS . AT 55
EEESUHERE BEIN, S L (E R 515
{97829 STV T MO RN 4 LT R B Ha R
2o TN, ERES IR, BRI T S
BRI S, IR0, SRR
FES R XPTRER TP BB, T TR B
SESPEREE, BUAHERIE . IRAIRIS, WA,
2.3 SR 1E A T RIS HINRL 5347

RS, AR, 2

238

AL AU RS v A2, e I 2 HoE /)
SN AT e N AtE oL, KPR e R AR
P s A A SRR SRS, — R ST i
To RRAIE AR REFY&E Z A AR Z AR —1
B, BEIROS A R Mk A B Al
TEIEEA, EE AIRES R RERS . WEEHSSES
RS EENN, AN NSRS AP RIS, 1
HS2BE RN, NRAZENHEE T
ARLREN R SORRE R — 5T, AR AR
JERR, ZEEY TR M B TR A A PRI T X S AR AR
TENEA BE .

3 FM T REEMBEEATEERIEHRA

3.1 W ahiEdlE AR
3.1 REHRK

PR R RS A E N B RS E R
WD HRE BE R A B IR MRS IR R . X — AR AT
BN B ok, L HESFEHE b A R,
AR R I A O DI M T . 1 PR A I s2
JE, BRSPS SR N R R, A TR R
EFERIREN A M SR R HE . RS R —Fh A
RIFHIERPEEEEE, @R bR AR & ik,
CRARIFIASTAE DRI E M, TSR D B 4
FARISENN  EEEERR RS S R R DUBE I R e, e
FUECFRINGER HHiss)), FEZERMEE RIS E
U N ARERER RS T NESUZ AR M
IR RN . MR IRGE Mb - SRS MR AN . $5
HREVE A NS R 22 Ve S 5 dy s ARG S A 1S
A HIX B R R R T IS RE R
KM, SR TARR PR R R B e sl s, [
RN AE N, S TROREDR S R E A G
[EEAS AR,
A2 b EHEBEE

REEEEHCR B R — sl iR, S E@E IR
FERTHER R AR RIS IR, . Ha&ih BFRres
FITEHIE VR R BB PR BhRE IR BB (b BBl Hoth T 3 10
BER, MBS R HIENIR K P XA LW ik
BRSO OO S, R e] . GRS By s,
H B R AT RE SR L RE ROV RS ). 1 e R RS
RS RETEE RS | MBS | R 2R SRR
BH2 284 TUR, e B e i — PR F Bt B BE R
ERHESS, Bl A& PRSI . RselER e 22 R kL
SEVERTRMEIRL, RIRIRT RN RO B R RE R AR B 58,
HAFEAE 8, AV EERCEE S, e
VHERIRIEEINEN, i I S A R R AR
HIREEHORERL, MITARHRTT TSN RIREYE . R
BELTE 28R FRARRT A 207 LR BRI E(TRE RIS, RERERE T



MEE5RE 6510

ISSN: 2661-3735(Print); 2661-3743(Online)

o, EN PR, SR TR AR RS B ] B N
EIARIRE S N D T3 R H R IREE W S A RS i R 2 . &
PR X Lo A AN AT DUMGE S U 1 RE, i ELRTL
MESET b 3 B AR S
33 ABRESEMIEE

FERPR R R A S B Y R A L & E R R
KR DHIE T BT E R MR R . 1% REE
MBI ST A, (SRR BB TR ANER, n] AR
MBI GRS, FREREIR R, EaE. Ui
ESEEFFEA 5, HEPREAR IR S
YR EIA R AR, B SMENIRmS T, F15HE
FREENRE SR S K KT K. 5—518, SHbEER AR
SRR AR IR A EIREEE, DR
oA G S HORE AN, SEFARRAE 22 ) P T B R a8 A HE R
I, Wi ENLS, BT X e AL, FREE ) X e
AL RE B PRE LR DR E R L . ARTRERARLE
SR RIS A E A, A REREER TR EEAEE
e iE A TR AR I R S, R E A TR A
RHIX s kg, MRS A BEns SmiE T U=
fit. FLMIEENSMBERSAREE L L X aE @ ikith
e N E S R E,
3.2 EhEHlE A

SN A HIES- ¥ N B | EE AN I N G [E=SutR ey /Al
JrE RS e HISS R R E R = AR AR S . AT R T
RS, TTENSHITYM ZRIROTNE TIE. SRSz
PRSI N A TSI R, AR s s s &
Gt RO A SR IR T 1 S R R v B B
735 PATHLBIAR EVES s, DL IR ol whim 2R iR
PR SRR T O R e B TR IR S R 4)
MR . X —SERS B HIAT A L A flH R G *e b At
PRSI | IR ELaE R e . Rakiks. flan,
I F PR S R R RSB S R I, ATDL B
IRESUESNIRE ;. I+ B Eshi e ERens e n sl
Iy NE RS S MRS . BT B sz 240 LR TE
BRI S NS NS RO BN TS, R R ngs
a2 eV A (RISt m] DRS485 i 195 Mo AE S R b R 15 B 21

=Ko

33 EEHEREEFHEA
YA MR G S IR R SR AT ) Je 3 B 2 (A
T—5, AL AEEE B R e b R i A 72
M TN A GER RV FEIR D IORER . Al
T AR R R a2 2 25 15 1 O ) A 2R SRR B 5 338
HIEESIRAIE 0. Blan, wimASRBRERS . RIS
IR THIA ) AR . pir A e AR R ok
AR e e AR T A T R 1 BELJE D A N DL S RS M 2 R AR
R RIASIAR , ANMUERER R R R, i Hae A
EINIHE . S rTEEES S NS E R TR m
VRS LE AR ORI BRI R A T RRAES, M
HE R S PR AR . 1 ERIENIR . RS LbHE
B STHERZES: . EES PRI TE. BEEHE
AN A ) 5 W A 2 2 A ) TR B E N A
Wk, FEOEETENA. REEH A% — B
IR T VEBhes & — el 2 £ Fh S shiz A 2 A
PR JEAS BB WA AT T JE e SF s sl B 2 s A &
AAEVIREARIRHI T % X ARG E R R T
HE R RE DA SO IR E oI = S), S aheE
WA ot R i — PR RO IR N o (R SRS
4 Z51E
5 B I HIE I &On SRR B2 A0, &
AE AR AR S A sl i e 2P 5Y
feshishl, EaHID U EESRR S EIRR, R OAHIE
NG E R RN LT HR O E LR 5. S aifFnEit
— W SEBR TREN ARG &, HE USRS RS =
BB 55
S k-
[1] I R A TR KRS P T AEZR A M H R ) ] 5 DU 123
R[], /5 47,2024(8):133-136.
[2] M B SRR ST AR 2 T IR AR [0] AR, 2022
(13):109-111.
[3] sk, A XA 55 LT GA-LSTMAY = E B 5 Mo iz
Wi o7 R 3 s il 2 [ IR0 5 1,2021,40(10): 114-122.
[4] ARSI M) B P E PO R, 2020.
[5] VERLEEmaE, T E AR HEVEH N m R @RS a0 o Boh s
SEIRAI I [I]. 0 )2 54412,2019,36(1):77-82.

239



