. $324% %38 2011 43 H
BRLGER 2R Journal of Building Structures Vol.32 No.3  Mar. 2011

STEHE1000-6869 (2011 )03-0090-09

ENFETEMNELSHBERER SIXEH R

X, saEE, BWA, A H, & T
(RAFA%® EATEFREREZLEZE, i 200092)

FEE RIS A & RIS R Reak i 3 ) UL SCE 254, 28 PR 5 F4 A Aok P e iy 260 0 TR 5 - FRT AR, ¥ o P AE R AR TR 183
F 2 A HE SRR, TOUH A i A AATREE T AL T A RS . R T IR SR PR MR, XL 1/35 SR RBEAR AT T
IR R S A0, D T AR ZE A ) 3h SRRt S HAE 7 JE 238 7 AR 7 JE I8 8 J8 T K UMb FRAE T A
PRSI 45 WF 9T T AR RIS A OB SR A LB AN B IR 2, H AR IS IS 85 3, 20 1 SR BS54 () 3h 0 e e st FB g, IR &%
RFW] L BAIGEAEE 1 2 3 I RAVAA 510 6. 348Hz (“F-3))) 6. 836Hz(“F-3)1) Fl 14. 746 Hz (REIRFHEL ) | TR AILE 4% 107 1)
AT 3 BT R HA 30k 0. 9335.0. 8665 0. 401s, 55 S-Sl EHALL N 0. 43 ;78 7 FEIEAS 2 7 55K e AR VE T 454 K
JZIRINERE A 4350 1/754 F1 17453, R B RS M AR PT B M RE S LF , REAE T 1L rP B AR B M KRB BTB B R
BEPCRIBGE MRS 4 EMEAPR = B A R 5 1 R Ty B2 v, I3 — 25 IR 9 45 1) Ik i 8 B JHE = 7T 23 W 1) 2 g T
557K B AR

KR RS EEAGE; PRah IR PURNERE; PURBT

FE4 S TU973. 12 TU317. 1 XEAARAERD A

Shaking table model test on Palms Together Dagoba at
Famen Temple

LU Wensheng, HAN Jianping, LU Xilin, ZHOU Ying, QIAN Jiang
(State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Palms Together Dagoba at Famen Temple was designed to have a special layout with considerably vertical
inversion and setback. The main structure is steel reinforced concrete tubes with inclined projecting and backsetting,
and two inflection points are formed along the structural height. The first floor is transfer floor with framed pillars and
beams. Tubes are connected by steel reinforced concrete trusses at the top. In order to investigate the seismic
performance of this structure, a shaking table test of a 1/35 scaled model was carried out. The dynamic parameters,
responses of acceleration, displacement of the model under different earthquake levels are studied. The failure
mechanism is discussed as well. Then, the dynamic characteristics and the seismic responses of the prototype are
deduced and analyzed based on the model test results. The frequencies of the first three modes of the model are
6. 348Hz (translation) , 6. 836 Hz ( translation) and 14. 746Hz (overall torsion) in turn. The corresponding periods of
the first three modes of the prototype are 0. 933s, 0. 866s and 0. 401s respectively. Thus the ratio of the period of the
first torsion mode to that of the first translation mode is 0. 43. The maximum inter-story drift ratios of the prototype
under moderate and rarely occurred earthquakes of intensity VIl with design basic acceleration 0. 15g are 1/754 and
1/453 respectively. These all indicate that the prototype can satisfy the seismic criteria under different earthquake
levels. Appropriate measures to release strain concentration of tube walls near the fourth floor slab are recommended.
And further study on vertical response and the coupling effect with horizontal response at out-extended floor and floors
near out-extended floor is necessary.
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Fig. 1 East-west profile of prototype structure and

model range
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Fig.2  Plan of the 6th floor to the 10th floor
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Fig.3 Sections of tube wall and wall between tubes
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Table 1 Mode comparison between full model and

simplified model
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Fig.4 Comparison of maximum displacements along height
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Table 2 Similitude scale factors
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Table 3 Natural frequencies, modal damping ratios and vibration modes of model
under different earthquake levels
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Fig. 11 Maximum amplification factors of model acceleration

under rarely occurred earthquakes of intensity VI
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Table 6 Maximum roof displacement ratios, inter-story drift ratios and torsion ratios

of prototype structure under different earthquake levels

JZ B RS f
HiFE K Il SR - 7 B
B ~11 2 11~7)2 7~4 )2 4~2 2~12 s
X X 1/2017 1/3161 1/1520 1/1790 1/2099 1/952 1/2751
S
Y 1/2167 1/1617 1/1463 1/2478 1/1390 1/1306 1/6458
X 1/1061 1/1484 1/944 1/813 1/1158 1/1009 1/2119
7 A
Y 1/1147 1/1224 1/754 1/1081 1/1680 1/1066 1/3139
. X 1/704 1/770 1/657 1/519 1/935 1/621 1/1759
7 EFE
Y 1/741 1/850 1/453 1/708 1/1829 1/945 1/2775
. X 1/544 1/369 1/558 1/404 1/1041 1/244 1/1003
8 A
Y 1/381 1/399 1/219 1/409 1/651 1/772 1/3386
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Table 7 Base shear coefficients of prototype structure
under different earthquake levels

BEH/%

7 ELH 7 ERA 7T 8 JEF il

X Y X Y@ X@Eo YE X[ Y

6.37 4.26 11.67 11.00 20.12 17.38 34.40 25.72
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Fig. 14 Curves of base shear and roof displacement

versus peak ground acceleration
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Fig. 15  Floor shear distribution of prototype structure

under different earthquake levels
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