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Tab. 2 Experimental results of specimen
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Tab. 3 The strength degeneration coefficient of specimen
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SJ-1 1 17 249. 46 1 244. 93 0. 982 227.98 0.931
SJ-2 1 17 243.19 1 242. 81 0. 998 240. 80 0. 992
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Tab. 4 The rigidity degeneration coefficient of specimen
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3.7 REGWIANMES R

IS AR R 2 B BL S R A Y AL T R AR Y S R TR W AU R AT i
e FRE A AL AS T BN TR S 5 W BE LU b 52N RN M AR SRR O 3R 2 1 S A AR R R
. PG e A B A TR A ST A b 5 ORI AT 3 4 1Y ) SRS el SRR IR L U AN A R
AR AR R A R 52 B R AR TR T e R B 0 R S SR B AR ) A P R IR R B



% 2 B8 SR A TR R A AT R S MR s A e Y R R Y 175

O TR R K B
4HE i

CO AR i [l g £ 22 TS 19y e S R 3l [ty 28 7 8 A D7 1) B AN X 75

(2) Pl A7 TR B e R g AT 2R 2 S MR i A 0 41 A AL B S 5 AT 2R R OT Y J2= TR 688 R T 1750,
T A IR G B RE T T AL DR R AR I 2R

(3D 7 i i A V52 B H I o A AR AR ) A — 8 R A R g Y ) S P DD & YA P R R E T 58

CO BT 530 0 5 0K T BEL T2 R B0 KT 0. 1 3Rl B4 0 10 #E i BE 77 16 T 89 9l YR 6 1 o
FERERE /).

S ECHEk  References

[1] COHEN M P. Design Solution Utilizing the Staggered Steel Truss System[]]. Engineering Journal, AISC, 1986,
23(3): 97-106.

[2] HANSEN R J,Le Messurier W J,Paul P J. New steel framing system promises major saving in high-rise apart-
ments[ J]. Architecture Record, 1996, 6:191-196.

[3] Neil Wexler, Feng-bao Lin. Steel Design Guide Series 14: Staggered Truss Framing Systems[ M |. American Insti-
tute of Steel Construction .Inc: 2002.

L4l JHFA L BRI, . WSS HR & s ST 2R 1 R (Y 188 1] 5 B 4 A B AR [T 0. 79 & SR K2 % 4l
H SR B} 24 ), 2006,38(3) : 415-419.
ZHOU Xiu-yue, SU Ming-zhou, HU Tian-bing, et al. Study on the rational structural transverse layout of steel
staggered truss system with composite truss[J]. J. Xi'an Univ. of Arch. & Tech. :Natural Science Edition,2006,
38(3): 415-419.

(5] HLLA, p B, 45 R, 45, 1 B0 20 T 2 I8 S T 2R A 465 0 e 7 1k A X 3R F 9 LT . SR 45 4 27 4z, 2008, 29
(6):91-98.
RAN Hong-dong,SU Ming-zhou, LI Hu,et al. Experimental study on seismic behavior of vierendeel staggered truss
steel structures under cyclic load[J]. Journal of Building Structures, 2008.,29(6):91-98.

(6] 4= m, B 5, A Ak, 45, SR TR BE D AT S T AR 45 M A R T 0 i 5 I IR i oe L) ). a5 4549, 2009,39(2) :45-47.
ZHAO Bao-cheng, GU Qiang, SHEN Lin,et al. Test and FEA of concrete-filled tubular steel column - staggered
truss structure[ J |. Building Structures, 2009,39(2) :45-47.

[7] B nl, B3R 1, 55, N IR BE LA SRR T 2R S5 AT 1 N i3 0 A LT 0. VU 2 sl SRR R 24 22 3 - A AR B2
2010,42(3) :371-375.
ZHAO Bao-cheng, GU Qiang, SONG Wei, et al. Experimental analysis on member’s internal force of concrete-
filled tubular steel column-staggered truss structure [JJ]. J. Xi'an Univ. of Arch. & Tech. :Natural Science Edi-
tion, 2010,42(3):371-375.

(8] e A RAAnE @ HE. GBJ50017-2003, ML i LS]. dbnt . i 3H4) s At , 2003,
Ministry of Consruction P. R. GBJ50017-2003, Code for design of steel structures[ S]. Beijing: China Plan Press,

2003
(9] [RITE R Wi L b WA e G PR A 7). CECS 159:2004, 45N IR EE 45 H A MARLS]. db ot dr 3R 1 i
#,2004.

Tongji University, Zhejiang Hangxiao Steel structure CO. , LTD. CECS 159:2004, Technical specification for
structure with concrete-filled rectangular steel tube members[ S]. Beijing: China Plan Press,2004.
[10] e AR FEANE AR B Ik £ g% 38, GB50011-2010, @SB A2 ¥ i (S, dbat . i 40 Toll th it 2010,
The people’s Republic of China Ministry of housing and Urban-Rural Development. GB50011-2010,Code for seis-
mic design of buildings[ S]. Beijing: China architecture and building Press, 2010.
(117 e ARIEAIE I E. JGI101-96, @54t 2 il g r iA M AR[S . db gt vh B v1-4) s jiead: , 1997,
Ministry of Consruction P. R. JGJ101-96, Specification of testing methods for earthquake resistant building[ S].
Beijing: China Plan Press,1997.



176 [T S A SN O B SCE Y oY 844k

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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