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Abstract: As the storage and protective enclosure for telescopes, the dome must exhibit superior structur-
al performance to ensure safe operation and enable normal observation. With the increasing aperture of
ground-based optical telescopes, dome dimensions have correspondingly expanded, presenting challenges
to structural stability, environmental adaptability, and operational precision. This study examines the theo-
retical positioning and structural design of a dome for large-aperture telescope by comparing and analyzing
the configurations and operational characteristics of large dome structures domestically and internationally.
Based on the local environmental conditions at the installation site, wind, seismic, snow, and thermal

loads were analyzed; combined design loads were then established using appropriate load factors. Load
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cases for both open and closed states of the dome were modeled using the spatial structure design software

3D3S, and finite element simulations were performed. Results indicate that the maximum stresses in the

dome truss system under open and closed conditions are 144. 58 MPa and 189. 51 MPa, respectively, both

below the material yield strength. The calculations and simulations presented provide technical guidance

and reference for the design of future large-scale telescope domes.
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Tab.1 Main parameters of dome structure

Main parameter Value
Telescope height/m 9.4
Telescope slewing radius/m 3.7
Dome maximum rotation diameter/m 20.5
Dome height/m 11.8
Steel structure weight/t 52
Pier foundation height/m 6.6
Number of rolling shutters 7
Internal crane lifting capacity/t 2
Number of bogie assemblies 16
Number of primary trusses 8
Number of secondary trusses 17

Steel truss doors Crane beam  Main steel truss

Thermal
cladding panel

Ring beam
foundation ~TESEE

Drive unit
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Fig.1 Main structure of the telescope dome
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Tab.2 Basic parameters of wind load

Category Value
Basic wind pressure KN/m” 0.8
Surface roughness category b
Damping ratio 0.02
Reference height/m 6.6
Height variation facto 1.66
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Tab.3 Basic parameters of earthquake load

Category Value
Seismic intensity 9-degree (0.40 g)

Site class Il

Characteristic period/s 0.4
Number of vibration modes 9

Modal damping ratio 0.04
Period reduction factor 1

Mode combination method CQC
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(a) Opening state of double-leaf skylight

(b) X TFITRE RHAVRE
(b) Closed state of double-leaf skylight

P 3 JB T R A R A

Fig.3 Calculation diagrams of dome in two states
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Tab.4 Material properties of dome's main structure
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Fig. 6 Finite element model of steel dome structure
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Fig.7 Analysis results for dome opening
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Fig. 8 Analysis results for dome closed
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