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The Seismic Response Analysis of Lattice Dome According to
Direction of Seismic Load
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Abstract

Vertical earthquake motions can occur along with horizontal earthquakes, so that Structure should be designed to resist
Seismic loads in all directions. Especially, due to the dynamic characteristics such as the vibration mode, when the vertical
seismic load, the dynamic response of the Spatial structure is large. In this study, the seismic response of the lattice dome
to horizontal and vertical seismic loads is analyzed, and a reasonable seismic load combination is analyzed by combining
horizontal and vertical seismic response results. In the combination of the horizontal seismic load, the largest result is
obtained when the direction of the main axis of the structure coincides with the direction of seismic load. In addition, the
combination of vertical seismic load and horizontal seismic load was the largest compared with the combination of
horizontal seismic load. Therefore, it is considered that the most reasonable and stable design will be achieved if the

seismic load in vertical direction is considered.

Keywords : Seismic design, Spatial structure, Earthquake orthogonal
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(Table 1) Maximum displaceme
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(Fig. 9) Displacement responses (EQY)

Node A Node B

Horizontal (cm) Vertical (cm) Horizontal (cm) Vertical (cm)

El-Centro 5718 0.872 El-Centro 5.629 0.012

EQ X Taft 2.083 0.574 EQ X Taft 2.032 0.005

San Fernando 3.612 1.156 San Fernando 3378 0.011
Horizontal (cm) Vertical (cm) Horizontal (cm) Vertical (cm)

El-Centro 0.016 0.004 El-Centro 0.016 0.001

EQY Taft 0.006 0.001 EQY Taft 0.006 0.001

San Fernando 0.008 0.003 San Fernando 0.008 0.001
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(Table 2) Combination of horizontal and vertical
displacement (Node A)
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SRSS
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Vertical El-Centro Taft Fernsznn o
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(Fig. 11) Displacement responses at Node A <(Fig. 12> Displacement responses at Node B
(EQ Vertical) (EQ Vertical)

(Table 3) Maximum displacement response

Node A Horizontal (cm)  Vertical (cm) Node B Horizontal (cm)  Vertical (cm)
El-Centro UD 0.055 0917 El-Centro UD 0.002 0.648
El-Centro 50% 0.075 1.287 El-Centro 50% 0.004 0.907

Taft UD 0.064 1.043 Taft UD 0.002 0.734

Taft 50% 0.051 0.828 Taft 50% 0.002 0.583

San Fer UD 0.050 0.789 San Fer UD 0.002 0.556
San Fer 50% 0.072 1.145 San Fer 50% 0.003 0.806
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(Table 4) Combination of horizontal and vertical
displacement (Node A)

Horizontal ~ El-Centro Taft San Fer
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E%_Q)i(é?;:{% 5.793 2134 3.684
(EQ_S>13;SQ_Z) 5.718 2.084 3.612
Vertical El-Centro Taft San Fer
f %Q)i(\lf?gg/‘% 0.873 0575 1.157
ey 167 198
f %éi(é?%@) 2159 1.402 2301
(EQ_S;;SQZ) 1265 1191 1400
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