$34% 1M HWooE
2011 4E 1 A

JOURNAL OF SEISMOLOGICAL RESEARCH

CIE

Vol. 34, No. 1
Jan. , 2011

XTHERIEIDENTAR"
AL £

(L. FBFRE G TRESH RO, L 200092; 2. FPFRY: L#E REKBIFLET, L# 200092;
3. HETRAMAR, L 200092)

RBE. FIBTZUMRTHHRIFEHAR, BE T BRSTRSIE SR 8. S0 RS
MIFE ST BT R BER . BNR T BRSPS 0 /MRS RS I ik, JHHe T HRMRME; @&
AT BRMMTEN Fesh - BT ME, 8 A BERRSGWHIRBIT HH RS R EM. Wk, 73R
B | XGRS BT TR A T — e B S R

REIR . HRD; HIiok; %ﬁﬁ#ﬁwﬁﬂ%
fESEKE. P315.9 SCERARIRES

0 3l%

2009 4, EEHZ WIS T Bulletin of the
Seismological Society of America H} R Y = T-Hui B 3h%E
R EH, X0RNZES AR R E S

FIREARAH B (Lee et al, 2009),

ZW I RIC B A AR R B
Fo 1783 FEE K FH) Calabria i 5ZE. 1897 LEE
Assam i | 1906 4F 3¢ [= [H 4 1L 31 52 A1 2008 4F
Ellﬂﬂlﬁ(“liﬂ% A ARFTE X S BIR AL,
Kozak (2009) %57 12 Wb 5= %% gk IR 3L
%, RAEAKEBEWERN P AR EIIR,
IR BE B, TR, MR, TFER
%, A, WAZREIGH MBI, 1894
42 H 4 Shonai 3152 I ik O FHL B B IR A1 1897 4EE]
JE Assam #iFRH 20 m 5 B 77 R BB (&
1) o A WHEE N2 H HE A% T 2R (Hart et
al, 1975), 401971 S iR 0L —E B2
P BIR, WA M H A A E 2T 5 &
f¥] (Bycroft, 1980; Trifunac et al, 1994), HN#LZE
HAR 2 KW B35 38 02 B RSB Il A ) 25 28 T 5|
B MR TRES RZE R MBIRNZ h 14k
WA TR, X AR R E A%

« JFS HER. 2010 - 08 —05.
E&WE: BERARBEHRSE (51078273) #H.

XEHS . 1000 - 0666(2011)01 - 0081 -07

o B # A K AR (Atman, 19815
1998) o XLSH LB UL MR PSR RER R A
H, JWEFEAMIMER, Yang % (2010) 7£

Trifunac,

B 1 1897 ¢ EMEBEHF L&

AL (Lee et al, 2007)
Fig. 1 Rotation of obelisk segments in the 1897
Assam earthquake (Lee et al, 2007)



82 WwoR OB R

34 %

2008 42 3)1] 8. 0 YRR F A H, XYL TR
2 bl — i AR B A B RE S KT R B e IR B R
R, JFFEETR, PR T e 1
HARIEN (E2),

2 2008 5K Y 6L RBEEITY S
Fig.2 Rotation of a sculpture in 2008
Wenchuan earthquake area

1 MRS 32 iy A RO 7R

L1 #HEHBIFAR

1018 e, AT B2 R i ghie &,
B TRTHINME, X LARBEEZRN
TEARERFEHEKBE ( Vivenzio et al, 1783;
Trifunac, 2008) . B F#EIEEXNTESHMBIR 533
IRBR A ZEAR 2, RIFERME PR 2 5 12
SRRV EERE, L, Xt
TR R HR TR AR, MRERE
B, EEERRAIRMRIMRE X, ROKHA
B, KRBRAEN, FEERP. BIER
B, WERIMBEMA X, HIMHAREHEL
&, AR RAX S X FEEZNIAR; 7

(@ Hoffmann F. 1838. Nachgelassene Werke. (2) 230pp.

RN Ty, BIMERER P ARIE, ST
HRAR BRI B, FEHEHRERHHHARHA
R, HAREIWE - BIRIALR, M54 H
R HLR, Reid (1910) BAHREAH RIME
— R I SR HGE
1.2 FEh Bl S5 RY 5 2 [E

#& Ferrari (2006) F1 Kozak (2006) 4 4,
Robert Mallet X312 zh % gh BT L TTBAR K, AT
RTHEPENEIEL, 57T -E%AR
HIIRR, BB T 1857 £ & K H| Basilicata Hi
RPN — SR, H Reid (1910) K, &
Hoffmann (1838) ¥ o dimR¥E s &M
WO, Reid (1910) ANy, 7EHL AR 3 M 45 F S &
o, BWREAME S S, EX RN T RE
FEAER, BRI X I BB PR B0 P O — AR A 4,
T B2 23 53 A JIL A Tl A [ 4% 905 T B 1) R 44 D e
B, IRPUEK . Gutenberg (1927) 1i2Z],
RS 4 B R AL, WREREL
FRETER, ERRPCER,
1.3 HEHENHRE

TR BT ERNIRE, F1RZ A 8
B BN N ISR R H A MAELE,
T & R N BURL A XS FR 2SI, 4l 3 frzn s Knopo-
ff % (2009) FR T R ARG 2T 3™
AEEE, %R & IEE T E A AT L

160
140

120

201

3E+8 4E+8 6E+8

BH/Nm

(Zembaty, Boffi, 1994)

Fig. 3 Contribution of rotational components in

0 L L
O0E+8 1E+8 2E+8 SE+8

structure’s response ( Zembaty, Boffi, 1994)



%13

il &% RTHREIFIID KBTI 83

AR S IHAE Gy o A H e 2S5 Trifunac (1972)
BT 2 g+ —SSMAREARR, SR BRENT L
PRI R T DA™ A R 55 i M T L % o X 0 B e 3l
SRR RENE R ERNEERS &
TEEMRERKAEIIERL R V308
B, FUE S i 3k A R R R,
RMTFELE BT REBRE SRR IS
SRITHBUR 5% 3 A B8 DL ] K42 9 19 2R AH
M, A SO AT,

RRE BANX A 5 R, B0 o iR I A ok
et B, Mo A G AR 2 H BLIE U 2 1Y
AR EHRERN G FRBATAEAR TR I%,
AN, TR R R SEHE, ExEN
JB R R R B R 3 R 7K Y- 7 T A T 2 T 1 Y 40 B
WEfEm Al R (R, 2E%E, 1992), 7
9T R S L e i A S R RREL A 85, AN i
B RIRARUE A F] B AT IR e 37 A
PBNEMERF , RBEH RS B T AL R
TEASHBESEMKARENER, AR5
feke i P PRk LA A Fe 3 HufR b i 3L
HHHEE RN IR B R/ IEAH S : REK, Wiz
KERK, WPASARE R AL AL i 45 B A
R—RMER, BRI REHA? HRh
HrEEBEIERY (L—SWHEER) 2TB K
Hesh, AR BAL BT BTG F AL, BB
WA A R WE? ) B P R (1 X AR A S
PR Z RN, AR, BRATR % AT %5 R
FOXH S T BB K s ST A 2

2 RSB EREINE

2.1 #EFHHEMIER

AETE 19 A ER il B ' iR,
Bl Sk b AR Bl Y %% Bl s ma g D, TS SR Bl A AR
MARS Z%, P LA%% 3l 4> B 10 0 58 vh B W a5k 2 g
(Galitzin, 1902), BEF]| 1960 4E, HifE TFE2RA
AR B RR 3l 19 %% 3l B2 X 454 1 S B A AR K 3
Bk (Trifunac, Giev, 2006), %20 {4 80 4E48 X
FEABRREBZEAES, =AW, AfIxTE
BN BB E L, BT 308K ~E
WRIRMR D, ERM B EEL IR ES, W
MEBERREMR/DMIEE NG EZ & R LIUE R

KPR, PP AR ] 9 3h AL 8% 25 5T 3l i 2
ZEBR LA A I B T U A L K AR B A R,
BB, HEITFEAREBERTARLT
FRATTAY AR P 2 22 B ok B UE M- 3y 43 2 B 3% 3h 43
RIS I IE
2.2 SR ZhIRISRRAT

PPN S IS AN A BRI R R R
AXFREAER, WE 3 i/, Newmark (1969) 4G
BN TR B S B B RR (Lie
al, 1997) ., b+ 202N, AFEBMBHBEAAR
ARG 3% S EE AR R R A AFE A, A
TR WA 3 K/, Trifunac (1982) B EIAIR
SR B 3 G £ B A EBORIONE X 43 A 45 R 1
W, flETEE Tk BT AR L (i, 2010),
HEZLBENT

R uy\ uy uy EHR SN BANIKT [ —
MEFH RN BTE, o\ 0\ @3 FXT LSS
&M R, TR

(1) Xt uy (2) S uy () < us () VRS AR HAR
FHlu (o) (o) \u (o) ;

(2) ZREFH LW, EEMAR 0, ¥
BRI u (0) uy(0) us(0) IR CRA
N

gAp =

2

(01 () = Gus (w)sing,

Jo,(w) =%u3(w)cosﬁ,

2(@) =5+ 2L (@) cost ~u () sind], (1)

KB BHERE 0 () 0 (@) p3(w) o H
FONTEHA, i= V-1, o HEE, C=v,(f)/
sina, Vr(f) NERBEHEE, o WEEARAMA.

(3) X (@) o, (@) @y () VEFE AR
e, BUSLHS, BIWISEEshor Bt ih£R .

FENMBARE (1991) AW R ZENTHE
WG TR, WEMAT A —E W E, Hit
WEMRPEAX, BHREBK, THEEER
Fio SBEMBHRMES (1991) BER TG KPR
BT INEEMPREX (1998) T A%
RT3 P i o 8 B R A7 T b AR B S AR B0
ZRRFFNSLME (2001) FRBIA i E T R



84 W oR OB R 34 %

T A e B 43 & ; Che 1 Luo (2010) 13X
MEBITE T EBEEMBNHE S/ &, Ruten-
berg F1 Heidebrecht ( 1985 ). Castellani F1 Boffi
(1986, 1989) . #hLZERMPRE (1991). Tso FlI
Hsu (1997). Giev il Trifunac (2009) 223kt H
KM Bt B o B S BN RN .

{E5RPE B S BB T A — kb, BRI
PR B AR P 45 [ 25 J5 J) A 9 7K P B R A B
FERE I, W s E] AR X B SR IR R T B4,
TEHREAPTAEAS ™ HEBEER, Giev
(2009) BT S WIEL B Lk, HRKRY,
HEASTEIEA LR WRR B LB R A4 TR,
IR B e T8 B o 752 8 2 o+ )2 9 I ) 3 46
Rt VIR B — 2 KA A A TR R R &
RAELRHZTE, MIEREFREPELZA LR
LMABARE, XRWRHENHESIHA . Bou-
chon Fl Aki (1982). Lee £ (2009) ¥ Fjsi:Jy
WHHETRBERNES S8, RN RMNE
FIR AR A Z LA EER, BRI bt
SRBMEE S R, SR RER, HFER
A RERIR Y b ) BUAE R AR 4k, ERBE A
TEMRE

MAR (1) AXERH, A% BB E
FONE, PR 4 B 1 A0 e A X S 0Bl 5% 28 0 A
MHENEWAF, %508t Xz
WA K -4 B S VAR [F] . HEBP (2010) 258
TR R A RO o e 3 43 B K /N i JE AR )
BIEISE R INE 4 s, WEHEEL, MR
M BEAXMRER, FiL, LHAXNEHSTEE
SRR ER,
2.3 B BREEIGIMHMHE

Zembaty (2009b) 4347 T H 52 B 1A 5 A THT B
HE A B2 W TR L B e B TR, At R PR
BOBERE T P, SV IEMEFI R, HESE
KRBT SH BAERY, &N BEBINIEIE RS
e, HMRRBAFTERLE, MR
SEMEMBIELSE. BRTEPEY it R
PR 3l B 0 S I S RS B M S5 M %% 3
RORAHZ A BB, Takeo il Ito (1997) KN
XREFE N BESEU T AT M AL
—BORI%E 3l 2 2 W B 3R R AR Y
IR M. ABAT] 3 T %% 3 A 3 Wil i %, 153

B RL e EeBISR
i PRS2 - AR
—2; bSR3 ESSE3

I(IJO 2(;0 3(.)0 460 5(;0 600
RVREE/km
H4 #3a6Rm (34, 2010)
Fig. 4 Attenuation of rotational components

(Hong, 2010)

HERHZEMXR, FHXMKREVI0E
TR R, (X7 K R XEE T 7 3 %
HIBRZ

3 B sraE X G

3.1 SR

GEH P e IR A 0 R o b FR S L %% 4 B 3
BEY, dAEXTFRA G E BER T Ba™ e
IR (Yang et al, 2010) , HREH I 5520
PRI LR R MG e e G R 2 P R IAXTFR,
BB G, ek EMEHEIA, FRIPE
RATEGSHMRRN T, W 2R (Luco, 1976;
Lee, Trifunac, 1985) FIi%#E /8B (Lee, Trifu-
nac, 1987) XI&5HH RN TTER IR K. BIRR
B, TR I BB B A R, HEXT S
MR, 22 X 45 M ) 4%k Al 2R 4 1 A2 TE B
ER T HEHVER (Jalali, Trifunac, 2008), Werner
& (1979) . Trifunac Fl Giev (2006). Jalali 1 Tri-
funac (2008) 47 T3l BXTEHAER,
IR e 3l 43 B A G5 A A A ] LA AR AR K
BB, HE, FARZEISTEICRER
W, AEZERELSEHRHRBITHERE B
YER
3.2 BRMBEXR THERINTEHNME

KTFHGSENEEME, RO HmRIE



%13

il &% RTHREIFIID KBTI 85

i B A BT e (ECS. 1. EN 1998 - 1 Euro-
code 8) F1 {EC8. 6. EN 1998 — 6 Eurocode 8) (X
TEFR (RAEY) o (HVE) MEFREZIBHEIMER
WA RBIEEN, BFEKE, BRE, KT,
M ST, W TRAIREE L4 W ES WA
M, (BE) BERHAE. (HE) Bl
KT 80 m, Bt BEA/NT 0.25 g WEHYH
B IREEA R, JRIAS R LS EEA,
MR IR RS E B . &5+ %)
S AT AR N TN TR R Y IR 0 R SR i R . R
FARCNETE VI, =N ] B %% 3l im 2 BE B 24
BUYIB AR R AR . Zembaty (2009a) ASNHH
o XA M AR RN, REEEE (I
) HTEREABHMA (HIE) o Zembaty Fl Bo-
ffi (1994) BRI HLIE AL E W R MG R THE T
160 mye; F AN ATTRSE T4 8 = 2% 3 oy & BN
STEAER T RRML, & T %34 B 7E MR B
FH TR, SERNE 3 Fn. WEIHATE S, XT
ERGE R YL, Fesh i BN G5 M [N H) TTER JL T
AR, X—RRED R, %3hm
R B IER G AR RBBIR
3.3 HEIPEANER

Park (2007) A\ SSHTEHIRN SRk
H: (1) #iRMmMEzshnsE; (2) L—45HHE
fER; (3) it THE 5N ZE. R
BRI AE B RS, XEEY X
AR AL G5 M B b B . Tso Al Hsu (1977),
Rutenberg #1 Heidebrecht (1985) . Trifunac (2009b)
NS B RN IR 4 SRR, RN HELE 0. 2
~0.6 s Z A REmE M6, SN B RAY
T AR BN RNELESD A% T BT
M, 1~50 2@ HAREAE R A W% R
£ 0.1~10 Hz ZJ&] (Trifunac, 2009b) . [ E 244
(1999) RN HTise i, ¥ B&Xr g5
PR B S BLRE B K, Trifunac (2009a) 8 Hi,
AL BME R B 454, s i 3h o & AR
R BB B ARMG A B, — 5 BRI SSHR
Th, BRI BRAR L 3l 2 B XG5 4 e R Y ST R AR B
HE,

EAA (1995) HEMW, HESEXTEH
BRI S 4 m E AR A LA R, ¥ n
BN R w RN ERBAD, HEFDH

TR, WA J7 JRFH <5 7 R 50 5 46 R
gre X—Z2 W BEYR A MR B ELIEH
Jr AR N J5 AR o Trifunac (2008) ¢
T E AR A B S B AR AL AR
RRRARSL B SRTI,  HR  TR R A EE SR BT 7 AR B
BhorEo Xt A /N B R 2 R, X AT T
VLI HLRR B B %% B 7 B AR SR T P R B LA
X E R L KB REEHFRE, HARMHE
PHBAR T BB UFE A R B D BE S, XA
Hash AR 2, X0 BF B3 3 n) BE L% BT H
Z IR B Y- B 1 22 S i SR B R R B
R, XULEHER, EFMSTRATFRAN

(1) ASIR] By BRI X e Bl 40 7= AR AL il Py e R
SHEINEAR AR, EEAR R 328
FEGHTEHLRR AP AN Al B A 1T 2R o

(2) FAZ UL kB2 3 7 Y6 M B R e Bh B
RIEANG5EE, TEM Lee 5 (2007) i, Wik
W A I T R IR AN — 2 H o

(3) HTBRZFeshnEicx, AIX#RZ)
e gy 58 0 G A4 R %% Bl e L PR S B AEL BT R D
RLE I KK BT SR O AT S
RS B G B Fe Bh B T IR ALY
MaR, SERENLRBTE A LEZRS
% R R S S AR F B

S X3k :

BRI, L7, SE 4 . 1999, S04 FH DMl 72 8h 4 FH R 4544 R 1Y
IRBCRGILTT] . B BUER S TR B4, 51(4) 17 -22.

Yo 2010. HRSHFHIEDIFE[D]. R MEFRE.

R PISLHE . 2001, MR A RS L B A R (1] e
RBIASTAZS,21(1):15-23.

2, AR L 1992, HR T ARSI M. dbnt: M2 AL .

AL, PRI . 1991, HumRGSh sy R LREW[T]. R TS T
¥E3l,11(4):11 -18.

AT, YRS . 1998, MBS s B R[T]. MR
L (1) 119 - 24,

IMLTE BREDS . 1991, M RiEE S A0 R IARVE R N BE[ 1] . M bif T
BB, (4) :10 ~ 14,

T, WA 1991, MR (T]. R TR TR
sh,11(2) .1 - 10.

TAA . 1995, HRSHIEE o B diRER R4 IR [ 1] bR



86 WwoR OB R 34 %

#:17(2) :217 -222.

Ariman T, Muleski G E. 1981. A review of the response of buried pipe-
lines under seismic xcitation [ J]. Eerthq Eng Stmct Dyn,9: 133
-151.

Bouchon M, Aki K. 1982. Strain and rotation associated with strong
ground motion in the vicinity of earthquake faults[ J]. Bull Seismol
Soc Am,72(5) :1717 - 1738.

Bycroft G N. 1980. Soil - foundation interaction and differential ground
motions[ J]. Earthq Eng Struct Dyn,8.:397 —404.

Che W, Luo Q F.2010. Time - frequecy response spectrum of rotational
ground motion and its application[ J ]. Earthquake Science,23(1):
71 ~717.

Castellani A, Boffi G. 1986. Rotational components of seismic motion[ J].
Earthq Eng Struct Dyn, 14751 - 767.

Castellani A, Boffi G. 1989. On the rotational components of seismic mo-
tion[ J]. Earthq Eng Struct Dyn,18.785 -797.

ECS8. 1. EN 1998 — 1 Eurocode 8 : Design of structures for earthquake re-
sistance ; Part 1:General rules, seismic actions and rules for buildings
[S]. February 2005, European Committee for Standardization, Man-
agement Centre:rue de Stassart,36 B — 1050 Brussels.

EC8. 6. EN 1998 — 6 Eurocode 8 : Design of structures for earthquake re-
sistance ; Part 6 ; Towers , masts ,and chimneys[ S]. September 2005,
European Committee for Standardization , Management Cenire :rue de
Stassart,36 B — 1050 Brussels.

Ferrari G.?2006. Note on the historical rotation seismographs [ J]. Earth-
quake Source Asymmetry, Structural Media and Rotation Effects,
R. Teisseyre, M. Takeo and E. Majewski ( Editors ) , Springer, Heidel-
berg,367 - 376.

Galitzin B. 1902. Uber seimometrische beobahtungen [ J]. Izv Postyann
Tsent Seism Komm,1(1):101 -183.

Giev V,Trifunac M D. 2009. Transient and permanent rotations in a shear
layer excited by strong earthquake pulses[ J]. Bull Seismol Soc Am,
99(2B) :1 391 -1 403.

Gutenberg B. 1927. Grandlagen der Erdbebenkunde. University of Frank-
furt a M.

Hart G C, DiJulio M, Lew M. 1975. Torsional response of high — rise
buildings[ J]. ASCE,101:397 —414.

Jalali R, Trifunac M D. 2008. A note on strength reduction factors for de-
sign of structures near earthquake faults[ J]. Soil Dyn Earthq Eng,
28(3) :212 —222.

Knopoff L, Y T Chen. 2009. Single — couple component of far — field radi-
ation from dynamical fractures[ J . Bull Seismol Soc Am. 99(2B) :
1091 -1102.

Kozék J T. 2006. Development of earthquake rotational effect study[ M ].
Teisseyre R. Takeo M. Majewski E. Earthquake Source Asymmeiry,
Structural Media and Rotation Effects. Springer, Heidelberg,3 - 10.

Kozak J T. 2009. Tutorial on earthquake rotational effects : historical exam-
ples[ J]. BSSA,99(2) :998 -1010.

Lee V W, TrifunacM D. 1985. Trifunac. Torsional accelerograms[ J]. Soil

Dynamics and Earthquake Engineering,14(3) :132 - 139.

Lee V W, Trifunac M D. 1987. Rocking strong earthquake accelerations
[J]. Soil Dynamics and Earthquake Engineering,6(2) ;75 - 89.

Lee W H K, Celebi M, Todorovska M I, et al. 2007. Rotational Seismology
and Engineering Applications : Proceedings for the First International
[ C]. Workshop. Menlo Park, California,U. S. A.

Lee W H K, Celebi M, Todorovska M I, et al. 2009. Introduction to the
special issue on rotational seismology and engineering applications
[J].BSSA, (2B) :945 - 957.

Lee V W, Trifunac M D. 2009. Empirical scaling of rotational spectra of
strong earthquake ground motion[ J]. BSSA,99(2B) ;1378 —1390.

Li Hongnan, Sunarez L E, Singh M P. 1997. Rotational Componenis of
Earthquake Ground Motions[ J]. Earthq Eng Struct Dyn. 17(2) :37
-51.

Luco J E. 1976. Torsional response of structures to obliquely incident seis-
mic SH waves|[ J]. Earthq Eng Struct Dyn. 4:207 -219.

Lee W H K, CelebiM, Toberovska ML 2007. Rotational Seismology and
Engineering Applications[ C]//Proceedings for the First Intemation-
al Workshop. California, U. S. A, September 18 —19.

Newmark N M. 1969. Torsion in symmetrical buildings. 3:19 - 32.

Reid H F. 1910. The California Earthquake of April 18,1906 : The me-
chanics of the earthquake,report of the State Earthquake investiga-
tion Commission [ R ], Camegie Institution of Washington, 2 43
—-47.

Rutenberg A, Heidebrecht A C. 1985a. Response Spectra for Tor-
sion. Rocking and Rigid[ J]. 13,543 - 557.

Rutenberg A, Heidebrecht A C. 1985b. Rotational Ground Motion and
Seismic Codes[ J]. Canadian Journal of Civil Engineering,12.583 —
592.

Takeo M. 2006. Ground rotational motions recorded in near — source re-
gion of earthquakes, in Earthquake Source Asymmetry[ M ]//Struc-
tural Media and Rotation Effects, Springer, New York, Chapter 12:
157 - 167.

Takeo M,Ito H L. 1997. What can be leamed from rotational motions ex-
cited by earthquakes[ J]. Geophys J Int,129.319 —329.

Trifunac M D. 1972. Interaction of a shear wall with the soil for incident
plane SH waves[ J]. Bull Seismol Soc Am. 62(1) :63 - 83.

Trifunac M D. 1982. A note on rotational components of earthquake mo-
tions on ground surface for incident body waves[ J]. Soil Dynamics
and Earthquake Engineering:1(1) :11 -19.

Trifunac M D, Todorovska M I, Ivanovic S S. 1996. Peak velocities, and
peak surface strains during Northridge, California, earthquake of 17
January 1994[ J]. Soil Dyn Earthq Eng,15(5) :301 - 310.

Trifunac M D, Todorovska M 1 1997. Northridge , California, earthquake of
17 January 1994 ; density of pipe breaks and surface strains[ J]. Soil
Dyn Earthq Eng 16(3) :193 -207.

Trifunac M D, Todorovska M 1. 1998. Nonlinear soil response as a natural
passive isolation mechanism — the 1994 Northridge , California, earth-
quake[ J]. Soil Dyn Earthq Eng,17(1) :41 -51.



%13

il &% RTHREIFIID KBTI 87

Trifunac M D. 2006. Effects of torsional and rocking excitations on the re-
sponse of structures [ J]. Earthquake Source Asymmetry. Structural
Media and Rotation Effects, R. Teisseyre, M. Takeo and E-
. Majewski, Springer,, Heidelberg : 569 — 582.

Trifunac M D, Giev V. 2006. Response spectra for differential motion of
columns , paper II; Out — of — plane response[ J]. Soil Dyn Earthq
Eng,26(12) :1149 — 1160.

Trifunac M D. 2009a. 75th Anniversary of strong motion observation — A
historical review Soil Dyn[ J]. Soil Dynamics and Earthquake Engi-
neering. 29(4) :591 - 606.

Trifunac M D. 2009b. Review : rotations in structural response [ J]. Bull
Seismol Soc Am. 99(2B) :968 —979.

Trifunac M D. 2009b. The role of sirong motion rotations in the response
of structures near earthquake faults[ J]. Soil Dyn Earthq Eng. 29
(2) :382 -393.

Trifunac M D. 2008. Buildings as sources of rotational waves [ R]//
R. Teisseyre, H. Nagahama and E. Majewski, Physics of Asymmetric

Continuum : Extreme and Fracture Processes[ R ]. Springer, Heidel-

berg , Germany.

Tso W K,Hsu T J. 1977. Torsional Spectrum for Earthquake Motions[ J].
Earthquake 6:375 —382.

Vivenzio G. 1783. Istoria e teoria d3 tremuoti in generaleed in particulare
di quelli della Calabria’e di Messina del[ J]. MDCCLXXXIII, Napo-

li, Italy.

Wemer S D, Lee L C, Wong H 1. 1979. Structural response to traveling
seismic waves[ J]. J Struct Div. ASCE 105, no. ST12,2547 -2564.

Yang F,Luo Q F,Che W. 2010. Torsional phenomena in 2008 great Wen-

chuan earthquake[ J]. Earthquake Science:23(1) .79 ~85.

Zembaty Z.2009a. Rotational seismic load definition in Eurocode 8, part

6, for slender tower — shaped structures[ J]. Bull Seismol Soc Am,99
(2B),1483 - 1485.

Zembaty Z.2009b. Tutorial on surface rotations from wave passage
effects : stochastic spectral approach[ J]. Bull Seismol Soc Am,99
(2B),1040 - 1049.

Zembaty Z, Boffi G. 1994. Effect of rotational seismic ground motion on

dynamic response of slender towers[ J]. Eur Earthq Eng,8:3 - 11.

Brief Discussion on the Study of the Seismic Rotational Components
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(2. Shanghai Institution of Disaster Prevention and Relief, Tongji University, Shanghai 20092, China)
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Abstract

An intuitionistic description of the seismic rotational phenomena is listed firstly, and then the research re-

sults both at home and abroad in several fields are summarized, such as the generation, propagation of the seis-

mic rotational components and its effects on structure. The elastic wave method used to calculate the rotational

components through translational components is introduced and its limitation is discussed. Some parts of rules of

Eurocodes about rotational components are referred and the necessity of adding the seismic rotational effects in

the design of structures for earthquake resistance is pointed out. Further, some hypotheses and explanations in ro-

tational component’s generation, effects on structure, and structure’s numerical simulation are proposed.

Key words; seismic motion; rotational components; numerical simulation method



