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Fig. 1 Shaking table test model Fig. 2 Finite element model
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(a) Map of spectrum method before earthquake
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Fig. 3 Test of hammering

(un) 15) ) 2B E ) 15) JA A7 A=0. 04088
1.0 0,040 DASP () [5: FAHESSS € 15) | SIREFHE (am) [5: FAGHESS € 15) 1A HAF - A=0. 05433 ID)ASP
B - FTST 10 0.050
0.0 AW e — " BiE - O
| WRE SERNE 00 v =y =t
B0 S 1.0 \/ S TR
0.0 9! l§ e oy 20
[CRCETECCRE 0 15 W 5 0 s 3 8
. D) T T o R o L ot
n/s) )] AR an /s ) S A0 G068 grawen 5 2 )
bt T a5 nm/s) (9 FdlEskve (3) ) RABET Gn/s) (9 FALFELVE C3) WA JEAR:A-0. 62698 ipgaayE -4
e A WEEes 10 SR
O pierere Y SF: 102, 4Kz 0 ‘.,*, 0.50 R IRk
LE AF: 40z v SF: 102, 4Hz
-10 " . gy 0 9-T6S625ms -10 b
= 000 “ 4 0.05M: &) 0.0 0tz) i
g 10 BLES B U W BB N B O pam o 01z 14 16 15 @ L
el Ly R CE) | SAARE, i s i e i e i ERKR: a0 (ma/s) (13 BARVACS) ] SERTE Gan/s) [11:3v (52 1808 A A0 gs3es AR, 000
w § - mE ERE wo.) e ERE
0 patnt H TS o feasad 9:80, ;;:;:*E?g;;
& 121z B2, 1277108
-10 } wE 28 -10 al: 212
L (s) Ofz) . H al
0.00 h ® 00 5} .
A ERICRERICELEC (0SSOI eSS0 CE et 43 2 0 1z 14 16 18 2 10 15 20 25 30 3% 4 e
(on/s) (12 EIBAVSC6) ] SEUTE (an/s) (12 BIEHHVS (6 JME Hff- 40, 4aze5 £z @nrs) (12 BiEVSCed | 2 RMVE Gnys) [12. BIEHAVS Co) LAE Jof5 A0 s8STE £o1THe
10 ; 0.50 ol
] .50
i 1
”mﬁﬁﬁ, L Vv
=g | \h oo g zo0a-01-08
© om 05) 1SR ® 00 o o 15:43:26
O [CEITATRE AT 0 15 W 75 W s [ TR TRECRE T 0 15 20 e w0 S A

(b) Map of spectrum method after 100 gal (c) Map of spectrum method after 200 gal
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Tab.1 The nature frequency f model and nature period T after various working condition
T8 T 100 gal 5 200 gal J5 300 gal J5 600 gal J5 800 gal J5 1200 gal J5
f/Hz 2.05 2.1 1.7 1. 65 1.6 1.5 1.7
T/s 0.49 0.48 0.59 0.61 0.63 0.67 0.59

9 1 AT LR HE IR 30 £ A BURAZ §0 00 64 0% 0 2. 05 Hzo LG MM RE B K 1E % 100 gal 72
T MBI 9% (2. 1 FL) Wi /I FLBES 2 0 72 P 0 98030 5042 e /1 2 0 O 58 M B0 7 285 /1T 2
T M 15 5 5 AT 01 P e I 0725 AT 75/ A 5 [ 390 1 54 05 (1
B2 S K o120 5 L 0 500585 1 8 0 990 A e
AN R,

3 ARTIHAES A&

A BRTTHE S 43 BT 1 I 48 SR FH A B ST 290 S 7 ol A 9 R ) A TR O o o A 5 4 AT RS Bl g 43 T
SR FH 28 ) 206 AR 30 A5 1 235 A A AR %) 4 A A0 S . A ASE 780 B2 I8 g i = 9 41 80 T DA B iy 7 B AR L 5 N
ik 2 prow.

H13 2 W LAE . 4 Ansys 5 BT BES 20 BT 0 454 — B 8 A 45 % 2. 226 Hz, /i 75 i 4z 784 L)
Bl LS SR R A A L X SR Bl g g R A 2



162 ook o# RORE R o MARBREERD 844k

|

BS5 ABALZME 3 HREA

Fig.5 The first three modes’ figure of the modal structure
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Tab. 2 The frequency and cycle of the finite element model

P Y 1 2 3 4 5 6 7
JS/Hz 2.226 2.238 2.263 2.316 2.369 2.527 2.619
T/s 0. 449 0. 447 0.442 0.432 0.422 0.396 0.382
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Fig. 6 Nature frequency calculation diagram of shaking table test method
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Experimental study of CFT column and truss connections
with steel bolt through tubular core and end plate

ZHAO Bao-cheng, ZHU Hao, HE Ruo-quan, GU Qiang

(1. Jiangsu Key Laboratory of Structure Engineering (University of science and Technology

of Suzhouw), Suzhou 215011, China)

Abstract: In order to study the seismic behavior of CFT column and truss connections with steel bolt through tubular core
and end plate, two connections specimen were tested under low reversed cyclic loading. Process of test was introduced and
failure pattern, hysteretic behavior, skeleton curves, ductility, strength degeneration, rigidity degeneration and energy-
dissipation of connections seismic behavior were all analyzed. The result indicated that steel bolt through tubular core
could transmit truss tensile force effectively. hysteresis curves of connections in the shape of “S” can provide well bearing
capacity and demonstrate excellent energy-dissipation capacity. During the experiment the connections rigidity degenerate
significantly. Increasing the thickness of end plate could enhance the bearing capacity of connections but its ductility be-
came poor. The conections rotation capacity may meet the requirement of the seismic performance.

Key words: concrete filled tubular steel column ; steel bolt through tubular core; end plate; hysteretic behavior; test
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Discussion on the calculation methods of ancient timber
structure’s nature frequency

ZHAO Hong-tie''*, ZHANG Feng-liang', XUE Jian-yang'*, SUI Yan',
ZHANG Xi-cheng', MA Hui'

(1. Xi'an University of Architecture. & Technology,Xi'an 710055, China;
2. State Key Laboratory of Architecture Science And Technology In West China (XAUAT), Xi'an 710055, China)

Abstract: The nature frequency of the structure is the most basic parameter for the research on structural dynamic proper-
ties. It mainly adopts method of hammering and modal analysis to calculate the nature frequency of ancient timber struc-
ture, and makes comparison between them, Meanwhite, according to shaking table test. it puts forward a new method to
calculate the nature frequency—method of shaking table test, gives its calculation model and puts forward a few questions
the method may encounter in test. Research shows that the nature frequency got by the method of hammering is 2. 05Hz,
smaller than that got after earthquake with 100gal; and the nature frequency got by method of modal analysis is 2. 226 Hz.
Such result is a little larger than that got by method of hammering. It may be unable to accurately calculate the nature fre-
quency because the continuity and mutual constraint performance between components are very poor and the error lying in
data results from the naked eye. The conclusion and the views reached by this paper can provide a good reference to the
research and repair reinforcement of the ancient timber structure.

Key words: nature frequency; timber structure; ancient building ; shaking table test; finite element model
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