% 39 K% 6 AR L R TR Vol. 39 No. 6
2017 % 12 A Journal of Civil, Architectural & Environmental Engineering Dec. 2017

doi:10. 11835/j. issn. 1674-4764. 2017. 06. 010 =3

2 ) e 25 505 P U000 B R 5
ik B 5

ﬁyfilﬂéji’i/ﬁ;’ H);] ’ f[\i\ ’ij:‘

(ITFIBRBEAKRY EAIESFE,ITT 24 123000)

W EEMMRAMGRGEELAANANRENEREMN T+ 5 ERGTT TR REMG 2 4L
e Fo & A AR e AR, ARG ARG RTR T B AR R X e A R AR I F B R R A
Wt A5 v L B A1 o AT 7 ik 2T v A AR ) R AT A S AT BAE AR AR R L R AT R R AR A A2 EAT A P 3 T B0
fLAs—Bf 8] i A2 W 2%, 5 A Matlab 23z XA ME 5. SR KA ERBAHG LT R4 4
P 38 T B GG AL AS B R 1 ARl K T VA SR LI E R BL AR, A8 A X E B A A R B AT AR S AR L 69 o
Mo B AF 2] B RRATAR JEAT VT RATARF S T R B R A2 AR FAL ARG AR LY
X AR BEZX AKX TAREAGRA B v AR RAFHGHRGRE,

KRR P R G WAL AZ L s BT R 5 AR o R LA

HhES#ES . TU356 XHiFRER A XEHS:1674-4764(2017)06-0078-07

Experiment and simulation analysis of damage of space truss

Yin Zhixiang, Wang Weiming ., Jiao Dong
(School of Civil Engineering and Architecture, Liaoning Technical University, Fuxin 123000, Liaoning, P. R. China)

Abstract: The damage extents identification of members in space truss is an important part in health
detection of space trusses. It plays a decisive role for the safety and applicability of truss structure. Based
on the location of members damage, through experiment and simulation method, the analysis method of use
transient dynamic response for the study about the damage extents identification of members in four
pyramid space truss is put forward. The displacement-time history curve is educed about the different
damage extents of members node, and the curve-fitting analysis is made using Matlab. It shows that the
displacement-time history curve of members’ node can approximate synthesis of linear in different damage
extents., Through the analysis abut slope of the line and the damage extents of members, it can educe the
relation about the slope value., displacement-time history curve about top chord, bottom chord, wed
member both ends of the node, and the damage extents of members. It can accurately identified the damage
extents of four pyramid space truss members by the relation, which can be referenced in the damage extents
identification of members in truss structure of practical engineering projects.
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Fig.1 Four pyramid space truss physical model
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Table 1 Alternative members relationship

with the damage degree

FEAE R WEREE/ %
$12 mm X1 mm 0
$10 mm X1 mm 18
$#8 mm X1 mm 36
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Table 2 Truss structures damage cases and

damage members information
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Fig. 2 Experiment of the truss structures

3 LEEAHRGEERNKE

Fig.3 Top chord members damage degree identification test
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Table 3 Both ends of the members node

displacement time history curve of the test data

I [A] /s 10 9 gl fii#% /mm 11 7 53 {28 /mm
0. 24 —0.52 —0.23
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0.72 —0. 64 —0.27
0.96 —0.70 —0.29
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1.92 —0.92 —0.37
2.16 —0.97 —0.39
2.40 —1.02 —0.42
2.64 —1.08 —0.43
2.88 —1.14 —0.46
3.12 —1.17 —0.47
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Fig. 4 Four pyramid space truss finite element model
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Table 4 Both ends of the members node

displacement time history curve of the simulation data

i A] /s 10 %5 s A2 %% /mm 1195 5288/ mm
0. 24 —0.171 21 —0.062 46
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Table 5 The model test and numerical simulation results
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