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Dynamic Response Analysis of Folded Line Type

3D—-trussed Arch Considering Parametric Vibration
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Abstract: The parametric vibration of cables in the pretensioned folded line type 3D —trussed arch was studied
and the finite element model of pretensioned arch structure was established to investigate the possibility of parametric
vibration of cable by utilizing ANSYS. The nonlinear time—history analysis method was adopted to study the dynamic
response of the structures under different frequency harmonic load and seismic waves and to investigate the mecha—
nism of parametric vibration of cable arch structure. The influence of parameters, such as the prestress and excitation
amplitude, were investigated. The results indicated that the cable parametric vibration appeared when the ratio of the
excitation frequency to the natural frequency of cable was 2.05 : 1,the amplitude of cable increased by about 63 times
and the response of some key nodes and members in the structure increased; the cable had a relatively large response
when the frequency of the seismic wave concentrated on the frequency range in which the cable had a parametric vi—
bration. The effect of cable parametric vibration on the structure response was necessary to be considered for ensuring
the safety of the structure under earthquakes.

Key words:folded line type 3D—trussed arch; cable ; parametric vibration; seismic response

*  WFRBH:2019-11-03
E2WR: BFE ARRARA BN H (51878261,51890902) , National Natural Science Foundation of China(51878261,51890902)
YEERN: BN ZE(1970—), 5, MIBE T £ N, 1R K2R3z, A i
T K Z A, E-mail : hyj0087@163.com



118 R RS A4 (A AR B R)

2021 4F

UTAFRAR A TN ) L A% 5480, 2 AR )
2Ry PR AT L TN e R B I ) — ol I 2 2
B SR ZR. BN 5 IAA RS T 454
R TERE AR E TR, T HE— 24 T 45 1
HURE ). WA R 4l E 52 ik, BAR
I NBUE NBLE AR R TR AR AR B
JEARZRAE , MR R Sl 0 15 1 RBTR B E — 2
SN Vg v NILPN S IELE s P A T Ri Y8
FEZ AR SN, 51 R ER S A 1] S i R, S B
RRBACRIKE T , T LS 238 A1 A5 A8 1) 22 4 e
TR AN

AN TAE R R IR B AT T R 45E
PERIBITSE. Trvinel %o 2L ARG T PERE , S &S0 1 i 1 I
ARG, BETE TR A IR B9 77 f SR
i T s WK AR A% e AR TR I K U AR Lt St
TR B T AR LIRS O AR, R R AR
ZHARSIS, BIIEREG R 1 PR R T 2,
Wik TR | PR A R R S AR
B2 s BXBR A O IT T R - A A i h R
AIARZMES AR S Wu S0 HIBEE T R R IE
SEOR I R AR I RER R RS T
RO T R ST SR R R & A SR B
AT BETE B2 e DR 3R 5 RS AR AP S0 2 ORI 1) 1
FHIUR RIS HAIRSD. MifE o A IR R IR T
) ELRL RS S5, HA R SR sz AR 1Y &
GEPERTSE , BT HAR S PRI rh e AT 52, P At
FETAREANE. P, XN 7 7 A% 4R (4 1 2k
AR S SHIRSNINR LB At — PP A H

ARSCLIRLZ BN )3 S AT AR HE I 5],
LTSS BROTEL, BFST T AR 1 AT R
AT BBEA TR RE L SR 3 A A SRS Y 25
SRS, LA T8 B R RS S5 F P R= i
THEAEHELS K.

1 HRSHIRS

ZHARSNOERR A RS 218 PR3 A RS
VIS — RS, th /NSl 5 | 4, il A2 L
SMEIEXMEI T R4, Mg S RE i BlAe
ez b i A B DT Rt M E VA N S e L

JiAREE SHi R P BAERZ R 101 R A F 3
P s PraR sl e BUAR SRR B R Y
21 R KAES RSN, R RN ) E AL
A RIRRSNLEL, P hr RERIE L 5 A
AR MRS R S, W 1 B, R ihiz sh 7
TR U, = Uy cos (&, Hirh 0 S NIRRT .

A1 Bk SRR

Fig.1 Cable parameter vibration model
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Fig.2 Mexico earthquake wave
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Fig.3 Example verification
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Fig.7 Frequency-response curve of the nodes of cable
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