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Dynamic Characteristics and Seismic Response

Analysis of Luoshan Temple Pagoda
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(Shaanxi Institute of Architecture Science, Xi’an,Shaanxi 710082, China;

2.School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an,Shaanxi
710048, China;3.China Northwest Architecture Design and Research Institute
Co.,Ltd.,Xi’an,Shaanxi 710018, China;4.Shaanxi Puning Engineering Structure & Special
Technology Co.,Ltd.,Xi’an,Shaanxi 710055, China)

Abstract: In order to study the dynamic characteristics and seismic response of Luoshan Temple
Pagoda under earthquake action, the seismic frequency of Luoshan Temple Pagoda in all
directions was obtained by in-situ dynamic testing, and the seismic response of the pagoda
structure was analyzed by finite element analysis model. The results show that the structural
properties obtained by empirical formula and finite element analysis are basically consistent with
the test results of in-situ dynamics;The displacement angle of the bottom floor of the pagoda
structure under the earthquake intensity is larger, and the whipping effect at the top of the pagoda
is obvious; The horizontal displacement of the structure increases with the increase of loading
time, and the response of the base shear is consistent with the acceleration of seismic waves; The
damage of the masonry masonry at the bottom of the pagoda body and the openings of each layer
of arch coupons is relatively serious.
Keywords: masonry pagoda; dynamic characteristics; simulation; earthquake damage; seismic
response
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Fig.1 Status of Luoshan Temple Pagoda
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Fig.3 Vibration velocity signal of measuring
points
JEAL B 3RS BRI AR P8 L BEAE 2 AT
) iR H IR IR 1, 2 Fros, &
AR IR 2 BN o R G AR L 2 A
IS — 5 R, RIS
FEAE 2 ANTT B0 ks PEAE 07
R BWRFEFTT A RB) A X NG
Table 1 The frequency value corresponding

to the vibration peak in the east-west
direction of each measuring point Hz
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to the vibration peak in the north-south
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spectrum curves of layer 2
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Fig.6 Constitutive curves of the

masonry under compression and tension

& 7 AR TR

Fig.7 Finite element model

3.1 3ot

ABAQUS % F 26 11 35 3 () 77 20
Iz AR A, 1% H Lanczos SR E 7715,
WEIRBNECH 9. BAF RS HHT =Fh R4
TR A ZAE I ] 8 P, 2B —. ZBh Ry
JoPEl, HB=FriRA O o JRALS) I
A PR T ABADLA 21 (1) 45 26 45 BT b n 3% 3 Py
N, WEREEHEEL 10%, FEWT.

DZLSEIEFE ARG, SR RE AR A ™
H, EERFERE, SHRTEM %
b E N— B E AR

2) fite 5 1 A I} A7 AE it TR 22 S ) SR
BEABECRIE R, A R oS AL ) 2 35 B A
Bl LT E AR

3) A B e A 2 1 X A Kl 23 5 S B A Y
(P REARIE AP — B IR

z
V'I » X

b =M (£5.02Hz)

abe

a—P®r (~1.19Hz)



Lo
c =M (f=5.48Hz)

& 8 7
Fig.8 The modal

R/ 3 R AMWAESFRTREEANEG
RTEE
Table 3 Comparison of in-situ dynamic test
results with finite element and empirical
formulas Hz

TR

g s A

T e e o AR
1 1.14 1.06 1.10 1.19 1.06

2 4.40 4.35 4.38 5.02 —

ARSI R 22 56 o8 SO0 B 1 <5 35 11
SRR AT T4, Wl (4 Fow,
Hdg, e 3 a3 HINEE SRR A
ERE BT 520 Z 40, A5 7 BUE AN 0.94,
1.0, 1.0, 1.1; M ESE HoN 31m, ¥
JEHBIMER 7.2me K AR A R 415
S —E WA 1.06s, 5 R A7 3 705 a)
R ZUN 3.8%, KM SR ERSE
PRI R BA —E T SEE.

T1=0.0065mm2m3n4H> | D (4)

3.2 MBS 4T

G LSFEA T REPE R IEMEN, JBT 8
PURWBIX, AN, Wit HE S
YNGR 2 210 TR S AT B 328 FH e B B BV I
IS 1 1 B J i 2 K1Y El Centro 17 3,
1 8 FEZ 8 (NE, 70em/s?) « 8 FEBh (h
%, 200cm/s?) J¢ 8 FEFIE (K&, 400cm/s?)
IS B F AR T W CRPG 71D fnEk, Hb
FE I NI TR ] B Ay 0,02, FELEIS )y 155,
fia L R 326 D 1 O R A A R R

PR ER AL T AL
3.2.1 (BN R

Wiz B4 S A A2 b 7 A F R I A2 42 I R
CRPGJT R -2 9 flrow, i FaeIE A B
R AR, MR AR R B KT AR
FREEINK . BB R R8N, B4 7K Ar
GACESEET DN

HEMERALRE A 10 iR, /INE.
N BN A CTR A = S s
1/622 (3 2) + 1/203 (4 2) F11/63 (2 ).
AR Z IR RS M A A BAE 2 2, 1 2
JZ UL EALFE AR AR, 3 B LE IR R
M Z R EE I SI AL E o /B T B TR 1) e
YRGB W ik, v R K B 5 W (R A 0 T ™
H, HER RO .

UV FEAE T ES 5 R 1 B K BT )
WK 11 Frows, JEEET R B S R
BRARRFE—3, S507E 3, 12s A4
RN N IR, B MR R RN, B A
IR BT b2 8. KB B TR
JRBY T2 /MR 2.2 % 1.6 fif.

40
30

£

£ 20

i’éw

1200
1000
_ 800
£ 600

0 3 12

I i) /s

c Ki®
B9 fufriizhsk

Fig.9 Displacement time-history curves
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