134 7 22 PR T K 24244 Journal of Xi’an University of Technology (2018) Vol. 34 No. 2

DOI:10. 19322/j. cnki. issn. 1006-4710. 2018. 02. 002

W T AU D T 2 B g R A 1 UL I e 3

RRA, £ #', B &

(LPELIMT RS FARER TR, Pevl Pi4¢ 710048; 2. LI T K% AKMKBFEFE, PP P4 710048)

BE. SEZEZAYWAHIHFERERFTREMN X, EFEDAFRELAL, THIEHZLFHERIRE
ol R R R LT AR R EAY XA RELAE, RARI EN B L —EHENRLZEE
T R P A 0 B A AT T R A K, AR B R R SR 60 BB 045 5, 42T 3 A
ArEsKkitxs $BRBTAEINTREZEI>HN . ANETZLENAAZHRFGIT KA
Fe QR G Z AN S Y — R, AL FHREFRERFTEMYKTR
WEMrer, REN . ZSHOEaRARARA 2.212 s, SHABMLARAL TERERZIA,
FAME LT EEARKARE , RELERFSZBNE, ERFEEMIEIERT . EHRTFGHTZH
2 PR AR 2. 2% VA F L AR A HLAE,

K
I

XEE: B EER; S AMNE; WREhE; RAAMNK; RSN
hESES. TUIT3 XHERFRER: A XEHS: 1006-4710(2018)02-0134-07

In situ test on and analysis of dynamic characteristics of Lafonce office building
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Abstract: To accumulate the basic data for the future safety assessment and the post-disaster de-
tection, as well as provide relevant references for the designing of similar buildings, we can ac-
quire the parameters about dynamic characteristics through in situ test of dynamic characteristic
of significant buildings. Dynamic characteristics of a new super high-rise building in Xi’ an-
Lafonce office building are tested in situ by the pulsating method, with the collected time-domain
pulsating signals from each floor and the average periodic diagram method used for a long time re-
cord of the multi-segment for auto-spectrum analysis or the cross-spectrum analysis, identifying
the first three modes and natural vibration periods along the two main axes, the first three natural
vibration periods along the vertical shaft torsional, and the first natural vibration period along the
vertical direction. The first three damping ratios are obtained by the half-power bandwidth meth-
od. The results show that the fundamental period of the structure in transverse direction is 2. 212
s, and that each periodic ratio is basically within the empirical scope. The modal curves are
smooth and continuous without obvious mutation with the zero-position in accord with the empiri-
cal rules. In the random excitation of environment, the first three damping ratios of the structure
are below 2. 2% in the horizontal direction in accord with the rule.
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Fig. 2 Evaluating damping ratios through

frequency-response curve
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Fig.3 The scene of the normalized testing
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Tab.1 The mean value of accelerations in each channel

and normalized coefficients

i BiE S
woq 2 3 4 5 6 7
1 382 37.7 38.4 37.3 37.6 38.0 385

ms

2 29.7 29.1 29.5 28.8 29.2 29.2 29.4

3 42.1 42.8 41.2 44.8 44.3 40.9 40.7

1 0.994 0.982 1.000 0.971 0.979 0.990 1.003

2 1.007 0.986 1.000 0.976 0.990 0.990 0.997
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Fig. 4 The system of in situ test
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Tab.2 The arrangement of the test
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Fig. 6 Auto-power spectrum,cross-power spectrum and phase spectrum at partial testing points
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Tab. 3 The testing results of the natural vibration

frequency and periods
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Fig. 7 The contrast pictures of the structure’s power

spectrum of the different testing points on the 30th floor
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Tab. 4 The results of the damping ratios identification
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