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Abstract: The site choice and pier foundation of existing ground based large aperture telescopes were
analyzed and how to construct a pier for a 2 m aperture telescope was explored. Firstly, the
relationship between the astronomical seeing and the pier height of a telescope was discussed and the
pier height was determined to be 13 m by measuring the astronomical seeing of the seat of the
telescope. Then,according to the requirements of pier construction of the 2 m aperture telescope, a
simulation model was established, and the simulation analysis was performed by Ansys. A pier and
ground base design scheme with a resonant frequency more than 30 Hz under the load condition of 30 t
was proposed to resist a 5 level earthquake and certain wind load. Finally, the spectral analysis and
random vibration method were used to research the responses of the pier designed to the earthquake
and certain wind loads. The results show that the scheme proposed meets the demands of 2 m aperture
telescope for pier foundation and it would provide a reference for construction of a @ m aperture telescope.
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Tab.1 Heights of telescope piers
BB 48 /m & P 6w B/ m
DOT 1.4  LaPalma PYEEF 15
ATST 4.0  LaPalma  PYBEZ 28l ifi #7500 4D
SST 1.0 LaPalma Vi3S 17
Keck 10.0 Mauna Kea 286 £ 20~25 2|
Gemini 8.0 Mauna Kea  3&[E 20 i )0 )
NGCFHT 10.0 Mauna Kea %[ 24
Subaru 8.0 Mauna Kea 22/ 23.2
SOAR 4.1 Chile 8 ) 15
VLT 8.0 Chile MR Y 12~15 2
LSST 8.4 Chile B 15. 65
ARIES 3.6 India EIpE 13
EST 4.0 Canary Islands FEHEF 40 CRIRM D
GREGOR 1.5  Tenerife TFHHEF 20
DCT 4.2 Arizona X E 15
Antarctic
2.4  Antarctica F§M% 30
telescope
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2992 b=

T TR

522 %

b T R4 Wk A B — M 20 m 2 AL T
Mauna Kea B 2% 5 — B~ 20 ~ 25 m, fii T
Chile AL B — M4 15~20 m, 3 46 & J& 1) &
PR SR 2l bk B T R SRR e E . DU T
La Palma i) ATST B3 45 0 ], 3 & % 2wl hik
R R A IR I £ 540 0 A g RSO TR
EEER R, =06 cm R EEE R AN B IE
WG FR GE R AR 77 B 2 A DA Sy A 7E A

r, stotistics at 8 m from SHABAR

2
o
2
o
=
=
£
&
09 10 20 30 10
r/em
r, stotistics at 28 m from SHABAR
1.0
20.8F
5
30.6F
—
L*)
£04f
=
02t
30
09 10 20 30 10
r/em

1
Fig. 1

[e) g B B AT TR T EE R R, SR SR WYL AE
8,18,28 I 38 m =y B, ML T°BE AR AF 03 S T
13%,26%,36% F1 42% . [FIFE, WO 2% 7 0 R
(ro=>15 em) By R ECULBE & &5 B2 09 38 KL 43 il K
T 1%.,2%.3% M 5%, Bl 1 FRATE 3 A AIFH
LI A7 B R B R B G, v TR B — EH R
B A I R KA L

r, stotistics at 18 m from SHABAR

=3

=2
oo
T

e
=)
T

=
N
T

=
[
T

Cumulative frequency

e
=

10 20 30 0
r/em
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Cumulative frequencies of r with a certain value for heights of 8, 18, 28 and 38 m

as measured during the ATST site test campaign at three different locations

K 1A%, L La Palma # X Ry ], & £& r,
6 cm, W R BE 43 ) Ry 818,28 38 m B, ik
1) 0 X S5 4 1 R 53 3 o O R R 1496,
262,352 F1 42 %, AT LA T BE S5 1 Bl B = B Y
AT B . (R A M ORI
J S5 — T B 3 5~ 20 AF RO WL AT S A BE AR
TREMERA B . T HLEE & 09 AR L B 2 e 2 1 3
TR, PR O R AR AR S T R AR =2 1)
e — AP,

2 m 42 HE G R 400 5 ik T 7 Ml X1 SF- 2479
P BE R 650 m. 2 2 R MAAS 2, 72 = Bl 10~
15 m B, 32 X R ACF M T B 1. 2" A

RATEE G REN 13 m,

®2 RMREBUMKSHEFKE n

Tab. 2 Atmospheric coherent lengths of fine positions

ot g KURE T

KE n/em TR/
Mauna Kea 4 200 22.4 0. 45
Cerro Tololo Chile 2 200 14. 8 0. 68
Arizona 2 600 14.4 0.7
Tenerife 2 400 14.2 0.71
La Palma 2 400 13.8 0.73
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Fig.3 Pier model improved
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Fig. 4 Finite element model of TMT enclosure
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Fig. 6 Finite element model of system
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