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Tab.1 Basic information of seismic waves
. PGA/g
4He JFE & ik W WIRB/km  BKeREB/s 8
x ] I z [
1 W1 CHYO024 7.62 9.6 6.65 0.282 0.165 0.144
W2 TCU046 7.62 16.7 8.04 0.142 0.119 0.098
1 I3 TCUO78 5.90 13.9 0.052 0.046 0.025
4 TCUO89 5.90 10.1 0.049 0.039 0.027
i "o 0.08
—g E 0.03
> ~ -0.02
i = 'W V “J' wl’i L v
# 0. ® 007
T g
= _ A L L L . ) = _ L L L . : ,
® 0'120 5 10 15 20 25 30 &' O'120 5 10 15 20 25 30
BF1E) /s AFE] /s

P LI Roe [l 5 Sl B2 1) 7%

Fig.1 Rx direction acceleration time histories of wave 1
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Tab.2 Natural vibration period of frame structure
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3 0.642 0.676 3.4%

3 MEIWMALR

S5 AL BBy B R 8 B (0.2¢) , K Ml 72 3 - Bl 43
A o 3 WA (L 9 I O 8 JEE 5 1 Ml 72 W (L 400 em/

s”, e 2h 4 fa LA I R I

25 My R Y By g 87 43 B, 5 1 G T R Bl o) i
g A T

T — A A MRS e i o, y,2 =
] 1) - 3 43 d ] B A AL 12 o L T

T = A A ML RE B 5% 8l 4y & R, Ry, Rz =
AT ] ) % 3 A3k R B AL e o T R

B0 =« A i AP B e M AR S oy Ly, 2
= [1]F 3 43 & F Rz, Ry, Rz = [n] % Z 43 &[] i} #35
ALIE N T TR,

ALY : [6) i i A8 or i 5 s,y .2
= [A] - 3 4» B F Rx, Ry, Rx = [f] 5 3l 43 & [5) i) 4
A B Sy oy i 5 A 10 5 T TR A iy = 1) #%
oty AR e T T R,

4 YR BIEN S 0E R 53

i FE DU i b R B N T8 = s A i
Ii) 5% 3 3 RV 305 56 SR 43 75 o 5t R Sl i A5
FRETY T+ 5 S5 44 2 T3 00 R o % 18 2 A A TR - g Xof
R, 0 BOAA A 7 25 1A TR ALk %y o o S A 9 5 7, DA R
B2 AL AL W L (AL 55 Y- 3h 4% LZ [ HL 5 A ) A
S5 K4 Bl 3 W SE R A 5 A

4.1 N FE 0 Az 53 4

Pl 6 22 ) 235 b 5 448 )23 5 O o okt B o) 7 VU2 1Y
A3 A WA e T R y ] 4 TS R i 1 43 500 5K 2 R R
RTINS T e B e 1 A (R B) b  FN
ML 5y . A6 ] LA £ .

(LR T 1 Jn 3 J32 ) 17 s B 23 T e 228 38 34 34
JIT A e B 5 R 2 ) 7 B T T

()P E T TR S T R84 82 ik
JEE ] 7 AN ], BH 5% Bl 43 8 09 Tt 0 1) 4 % 285 48 1Y)
B R e AR . TR T R T80 A0 45 F i ik
Wi 8 A LG T T T80, 78 K 2801 DL T & 3 R (R
FEAED /NI B o

(3)7E T T 5 TREL T _R T8 Y T8 Z fin ok fF
M 17 157 468 R B4 I, 5 SCHG B9 3 Sk T2 o ek B 1)
W Z2ECN RA(RA=TR/T 8 T _R/T), 1 4 7%
I RAE N 0.71~1.17, Fie K& A 17% , 11 414
R RAMH R 0.85~1.25, s KGR 25% . 4 Hh
2 WA B K vp i, RAE BN RN A
ik e T T 0 A T2 S R e R A R K, 2 A B
Sy IS L 5 ZR AR /D o

4.2 E &AL MR 57

P 7 2 Hh 25 K 45 )2 e K= ) A2 4% Wi 7 7 B I 114
oyAn ek, WKL 7 b il LU 3



422 oz T B O il %5 36 &
Tr —e— x-T Tr
i x-R
6r —+— x-TR 6r ,'
—+— x-T_R !
St —e-yT st TF
- = - yR I
| - - )R | o4k
= -+-)»TR # !
3r 3t |
[
2r 2t
I 5 10 15 20 1o 5
IR/ (m - s?) IR/ (m *s7)
(a) 1 (b) B2
(a) Wave 1 (b) Wave 2
Tr —o— x-T Tr —— x-T
—=— x-R —=— x-R
61 —+— x-TR
—+— x-T_R
5t =e=yT
U - - y-R
il 4l =& = p-TR
s . -+ -yTR
3
2 -
0 15 20
PR / (m » s7) PR / (m » s7)
(c) %3 (d) B4
(c) Wave 3 (d) Wave 4
FE6 AN [m] b VR R 45 1) 25 J2 5 K ot B2 LA
Fig. 6 Comparison of the maximum acceleration of each layer of the structure under various seismic waves
Tr —e— x-T —o— x-T
—— x-R —m— x-R
—+— x-TR —a— x-TR
—+— x-T_R —+— x-T_R
-®~=yT -e=yT
= ® = yR —~m - yR
- *=)TR -« -)TR
- - y.T_R R y-T_R
. . ) RS '
0.02 0.04 0.06 0.08 0.04 0.06 0.08
EEALH / m BEaA# / m
(a) 1 (b) %2
(a) Wave 1 (b) Wave 2
—o— xT —e— x-T
= x-R - x-R
. —— x-TR R —— x-TR
* —+— x-T R AN —+— x-T R
—Q—y-T \l\ —Q—y-T
- ®-yR \\ ~® - yR
= # = »-TR =« = y-TR
—+-pTR -+-»TR
0.01 0.02 0.03 0.01 0.02 0.03
ZE AL / m F AR / m
() #3 (d) 4
(c) Wave 3 (d) Wave 4
7 O[] b R AR T 45 4 4% 2 O 2 ) 3 7 L A

Fig.7 Comparison of the maximum story drift of each layer of the structure under various seismic waves
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Analysis of the influence of rotational ground motion on

the dynamic response of the structure

HAN Miao, LIU Yong-bo, DU Hongkai, SUN Meng, WANG Yan-sen

(Beijing Advanced Innovation Center for Future Urban Design,

Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: The influence of rotational ground motion on structural response needs further study. A reinforced concrete frame struc-

ture model is established to analyze the dynamic response of the translational and rotational components of the ground motion inde-

pendently and coupledly. When the rotational and translational components of ground motion are coupled, the structural response

will be increased. The displacement of the top layer of the structure is significantly increased. The torsion angle between layers is

significantly increased, and the torsional effect of the structure is significantly amplified. The coupling effect of rotational and trans-

lational components with velocity pulse is more important than that without velocity pulse. The application direction of the rotation-

al component of ground motion has an influence on the dynamic response of the structure. Under the action of velocity pulse seismic

wave, the rotation component alone can make the structure into elastic-plastic.

Key words: earthquake ground motion;rotational component;coupling effect;dynamic response; velocity pulse
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