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PROVECT: 300 FT. DIA. HoOMOLOGY TELESCOPE BVILT VP HEHBERS

SUBJECT: STRUCTURE

6.\ BUILT UP - MEMBERS

6.l WIND INDUCED VIBRATIONS

WHEN WIND PASSES PERPENDICULAR To THE TURULAR MEMBERS

O THE BULT UP ColuMN STRUCTURES |VORTEX SHEDDING CAUSES
ALTERNATING FORCES WHICH ARE VERY REGUIAR.IN OCURANCE
WHEN THE VORTEX FREQUENCY COINCIDES WITH THE NATURAL
REQWENCT OF ANY TUBULAR MEMBER VIBRATION) AMPLITUDES
BECOME LARGE AND CAN CAUSE FATIGUE FAILURE WITHIN A

VERY SHORT TIME \F THE STRESs LEVEL W THE MEMEER 13
Agove THE ENOURANGE LIMT oF THE MATERIAL WHICH FoR
STeEL 16 AT APROX. S Sumuare (50% 0F UITHATE STReNGM)

IN ORDER To ELMINATE THE DANGER OF WIND INDUED FATGUE-
FALURE OF THE STRUCTURAL MIEMBERS IT 1S PROPOSED THAT THE
LENG™ OF ANY MNEMBER BE LIMTEd To A NUMBER SUbHTY
BELOW THE LENGTH AT WHICH SELF EXCITED VIBRATIONS

(BN OQVRE UNDER LAMINAR FRow CONOITONS .

THE DANGER OF FRALURE 1S GREATY REOUED UYNDER TUR-
BULENT WIND (ONDITINS SINCE THE VORTMCE SHEDDING 1§ THEN
RANOOM 1N NARTURE AND THUs CAN SAFEIY BE GNORED,

THE PouowiNe 1S A DERWVATION OF MAXIMUH PERMISSIBIE
LENGTH OF TUBUVIAR MEMBERy AS A FUNCTION OF QUTSIOE
DIA. OR PIPE S\2E.

PREPARED BY O'R‘ HE“\}E APPROVED @Y SUBMITTED BY S‘ D_'L‘

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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GreeN Banx, West VIRGINIA 24944 CONTRACT NO. RaP-7y
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PROVECT: 300 FT. DIA, HOMolOoGY TELESCOPE RVILT UP MEHRERS

SUBJECT: S‘TRU(-T\)RE

WIND FORCE ACTING ON MEMBER :  (P.UNIT LENG™)
Fw = Ck .0025% ve A sz-ﬁm \A-F‘V‘)
OR
Fe = Ce vt A
= Ck 0002 V' D (las|e) 1.)

WHERE Ce = V.KARMAN UFT COEFRUENT
D = pree DA. (W)

THE V. KaRHMAN UFT CoErmIOENT 1S REWTIVELY (ONSTANT AT . 50
For REYNows Nos OF 100 To 100,000 CLAMNAR Row) AnD
DECRENES RaADY Ay T™HE Fow BECOMES “TURBULENT .

N THE (AMWAR FOW REGION “THE PEROD 0F VORTEX SHEDDING

Is SMet R=wT=e T THE  WIND VELOUTY AND THE DIAMSTER
OF THE NEMBER WITH

f\f\) - \—/'[!)'v'o‘ Ns ( CPS)

WHERE Ns = STouwuat NO. = .20 Fr THE REsigN
OF INTEREST
Vw = Wwsveioo™ IN FTlsec ., Do W FT,

PREPARED BY 0~R HE!“Q APPROVED B®Y SUBMITTED BY é‘D'L ]

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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Posr Ormcx Box 2 nerony wo. 1 1A=%
GreEN BaNx, WEsT VIRGINIA 24044 CONTRACT NO. RAP-T9
TELEPHONE ARBOVALE 456-2011 PAGE oF
DATE 2-10-69
PROJECT: 300 FT. DIA. HOMOLOGT TE\ESCOPE BUT UP NEMesrs

SUBJECT: STRUCTURE

Fore Vw W HMPH  AND Ng = .20

su0 12
5'-\’\’ = 3400 120 Tp,
Vw
= 352 1)

AL TUBULAR MEMBERS IN THE BUNTUP COWMNS ARE RIGIDLY
WEWEs AT THE ENDs To THE HMEMRERs To WMHKH THEY CONNECT
THs Covtp  PossigY  BE (ONS\DERED To BE RBETWEEN A
CLAHeED — CLAMPED AND SIMP(Y SUPPORTED REAM .

For A HALE CLAMCED - CLAMPED BREAM THIE FOUOW'Nb
FoRMULA  DEFNES 1T LOWEST TRANIVERIE RESONAN(IE |

\54- ']{ ‘ ET
In M L"‘ = 2.45 MLt

Weerg MU, =T P;";QD“:
For. A THiN WhUED TUBE
T - T+ = Tl'Dgft
s ¢ In = 2.4S_V§;}Q-f é’-/ “/
= \7.0@
eneranss or U-R HEWE  arrnoveo sr woomrrreo oy DL

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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PROVECT: 300 FT. DIA. HOMOLOGTY TELESCOPE BUILT UP MEMBERS

susJEcT:  QTRUCTURE

FoR STERL & = 3ox10° | I = .283 A

.
E 30 x\0 _ Y
¥ T 7283 = 106 x10

¢ D
THERE ForR Jn = 1.0 x Loy xlo Lf

Do
= [1.5x\0 1= 3)

REWNILS No. NR = Vo Do
\4

&
Y = 0001560 SC/FTL Fo& STANDARD AIR

Ng = G400 VoD

= baoo 531?,2 Vo % = 7180 V,D, = 200,000 4-)
HENCE
17.5 x10° %)' = 3.52\%’; =352 'Zﬁ%%%
P = T o B
L* = la& D°
L S 13.92 D% 5)
snsrares o R HEINE  aonoveo sy wenrrreo oy SD L .

OPERATED BY ASSOCIATED UNIVERSITIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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contmact wo, SRP ~ 19
rase Lidor

oars —2-21-69
PROJECT: 300 FT. DIA. HoMILOGY TEVESCOPE BUILT VP MEMBERS
SUBJECT:  CQTRUCTURE
TABLE OF PERMISHBLE MAX, MEMBER LENGTHS
PIPE S\ZE 0D (N D_\'s Lmax (In)
(STO. BIPE)
+ . 405 257 3.5
i' . 540 .397 55
3 65 . 554 15
1 840 1o 0.5
% 1,050 1.076 \5
‘ 1,315 1,507 21
= 1,660 2,140 30
s 1900 2.620 3%
2 ARYAY 3,660 51
23 2,875 4.870 67
3. 3.500 .52 %
3 4.000 8.000 W
4 4.500 9,520 132
L) 5.56% {3.200 183
6 6.625 \1.000 234
8 8.b28 25.300 350
10 jo.Ts0 35,200 438
12 12.750 40,900 bdo

PREPARED oY ODR . HE ”“)E APPROVED OY SUBMITTED B®Y g \D\ L )

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE BUILT UP MEMEERS

suBEcT: GTRUCTURE

W i
61,2 BEVAWATION OF V.HOERNER RUILT UP MEMRER TYPE A

THIS MEMBER REPRESENT: A TYPICAL STRUCTURAL MEMRIR
VSED IN THE HOMOL06Y REFLECTOR CONCEPT AND HAS THE
FOLLOWING  PuUMsIcaL DINENSIONS

OVERALL LENGTH L - 664, 4 W

ITEM DESCRIPT N MEMBER SI1ZE 0.D.  Arsa(w))
0

| PYRAMID 2'% SD. PIPE 2.87% | . To4

2 CHORDS 2" sb. Pre 2.31% 1.075
(]

3 BATENS <" sm. pieg 840 . 250

4 DIAGONALS 1’ <w. piee . 340 . 250

5 Te) ANGLES t" <. mrE . 405 . 072

A LAYOUT WAS MADE OF THIsS STRUCTURE AND THE MAXMyM

UNSUPPORTED MENRER LENETHS WERS SCALED FROM IT WHRICH
ARE Ay Follows

\ PYRAMID : 56 W
2 CHORDS : 56 v

3 BATENS. : 30 "
4 DiAGONALS : 30 "
5 TRIANGLE § ; ¢

PREPARED BY O-R-HENE APPROVED BY

SUBMITTED BY _6 D.L.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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Poer Ormcs Box 2 REPORT uo.%
Grxsn Bm, Weast VIRGINIA 24044 CONTRACT NO. P-1
TELEPHONE ARBOVALE 436.2011 paer L2 or
DATE —m=tl—
PROJECT: 200 FT. DIA. HoMOL06Y TELESCOPE BUIlT UP MEMBERS

SUBJECT? gTR\)CTURE

CoMPARING THIS To THE TABRIE OF PERMISSIBLE MEMBER LENGTHS
WE FIND THAT ONIY THE PYRAMDS ARE PROPERWY SIZED AND
THET AL OTHER MEMBERy ARE Too LONG FOR SAFE OPERATUN
UNDER WIND CONDITIoONS ,

W ORDER To GETU PROPERIY SI1ZE0 MEMBERY WE MUST THEREFOR
INRERSE THE O.D. OF THE TUBVLAR MEMBERY, THIS REQURES
TuE WE oF Steel TVBING INSTEAD OF STP. PIFE

ANOTHER CRITERIA |t THE MINMUH PERMSIBIE WAL TTHICKNEY
0F “THE TUBE WHhIcH FOR PRACTICAL REAIONS MUST NEVER BE
BEWOW 31 . SINCE A THINNER WAL (WD NoT 8 WELDED
WITHOVT RUNNING THE RiSre OF BURNING THROUsR THE TURE WAWULS
CUE MNMUH S12E OF WEWING EUSCTRODES s Ao ).
FORTHERNMORE | THE HANDUNG OF THESE RuT ue MEMese;
REQUIRES THAT A MNMUM WAL THICKNES BE HANTANED N ORDER
To AV \OCAL DAMAGE DURING “TRANS PORTRTIIN OR EERECTION,

THUS Frod GRAPH ((OD Reqd V.5 Lrsso) WE PND THE Fouowns
REQUIRED DIANETERS

CHORDS : APPROX. 2.6 1IN
B ATTTENS ' v " WAL THICRNES &+ 094 1) Hw,
D IAGUNAL : v 1.7
TRIANGLES = " if“ ST, PIPE
PREPARED OY 0‘R HE“JE APPROVED OY SUBMITTED oY S'D‘L

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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Gaxan Banx, Wist Vmmoraa
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TELEPHONE ARBOVALE 448-3011

REPORT NO.

1,
(]

I ¢
CONTRACT NO, m

PASE = L oF

oare 2-24-69

PROJECT: 300 FT, DIA. HOMOLOGY TE(ESCOPE
STRVCTURE

SUBJECT:

BUILT VP MEMBERS

THE RELATWE THIN WAL THIGCNESS OF ONLY 3{; IN SELETED AY
A MINIMUM REQUIREY THAT THE LlocAl BurxliNg C(RITERIA BE

CHECKED.

FOR Cold DRAWN OR MaHmEn TUBES WILSON AND NEWMNARK ON
THE BASY OF EXTENIVE TEWTS, SUGEEST A SAFE DESN FORMVLA
FoR STEEL ColuMNS ¢

Y j_(:‘_ ( ‘
< = 2xW |, (RE: Roarx PaE 274)

Usie TEg FORMULA WE 6ET FoR VARIOUY TOBE OUTSIDE DIATETERS !

51

T

L

F'V‘gi " Do Rav. R Luax |F Suax PsT) Ocax (PSI)
1.0 1,00 | 453 | 207 1342 |32 | 41,300 \1,50¢
.28 1,34 518 Jde3 (193 |4 32,0600 \7. %20
1.50 | 8¢ 103 133 | 26,0 * 50 26, boo lb, 840
\y 232 <328 N 32,1 59 22,000 lo, 630
2.00 2.8 1453 08 (390 |:67 | 19, ko0 1o 360
YR 1+ 3.37 1.07% 087 | 4L e \7, 400 b, 120
2.50 3495 1.203 | \018 5%8 | .4 15,600 15,84
2.5 4.5 1.32¢ .Oj_o b3 44 4,000 15, b0
3.00 5,18 1,453 | .065 | J2.0 103 | 13,000 | \5 3¢9
3.5 5.45 | LLs7¢ A 81,4 [ lLw hdoo | 15,070
3.70 6.3 703 - 0S¢ 9.9 | V.2 1,000 14, 800

PREPARED BY fo'R'HEMt APPROVED BY SUBMITTED BY S'D‘L‘

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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Narionar Rabio Astronomy OBSERVATORY

Post Orrmox Box 2

GrEEN Banx, WesT VIRoINiA 24844

TELEPHONE ARBOVALE 456-2011

REPORT NO.

H14-8%
CONTRACT NO. M
PAOEQ‘_\Z.OP_&_
2-2\- 64

DATE

PROJECT: 300 FT. DIA. HOHMILOGY TELESCOPE

SUBJECT: STR UCTURE

“BUILT UP HEMGERS

PREPARED BY O‘R\\'\QNE APPROVED BY

E\GHT
&, /&)
874

3.5¢5
|.552
1,552
1.130

16 ¥

4qq ™
S13t

28 ™
1262 ¥

THE REQUIRED MEMBEER DIMENSIONS THUS ARE
TeM DESCRIPTIIN MEMBER S\2Z8 0D ArsA (W)
\
\ PYRAMID Z'i: SO.PPE 2415 o4
2 CHORDS 2%~ 13w WAL 2.5 1.05
S
3 BATTENS 1'% -.095 I, 625 , 457
4 DIAGONALS 1% - .00 l. 625 457
5 TRIANGLES %" <o, Pieg 050 .333
WEL6HUT COMPARISON
FROM THE (AYOVT THE FOWOWINSE WAS SCALED
ToTAL LENGTH OF AL PYRAMID MEMBER, - 2% FT
To™. LlENG™ OF ALl CHORD MEMRER v 140 v
TOTAL LENETH OF AL DIAGONAL EBRTENY * 349
TOTAL LENGTH OF AL TRANGLE MEMRTRS 25 v
WEIHT OF MHEMBERS ORI AL REVISED
- +*
PYRAMIDS 28x.579 = |62 28x 5718 -
CHORDS 4ox 2,65 =50 ¥  Kox 35S =
DIAGOUNS & BATENS 29x 35 =314¥%  3x 550 =
TRIANGLES BW¥x 24 = G* 25 x {130 =
ToTal a3 *  ToTaL

SUBMITTED BY _SJQ\L )

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION




Narionar. Rabio Astronomy OBSERVATORY

Poer Orrics Box 2 REPORTY uo..HJﬂ:L
GReEN Banx, Wast VIRGINIA 24944 CONTRACT NO, RAP-TY
TELEPHONE ARBOVALE 486.2011 PASE or
DATE 2269
PROJECT: 39 ET. DIA. HOMOLOGY TELESCOPE RUILT UP MEMBERS

SUBJECT: STR\)LT\)RE

THIs REPRELENTS A WEIGHT INCREBALE OF  APPROXIMATELY

269
e = 27 %

OVER. THE WEIGHT TLTIHATED BY DR. V. MOERNER.

A LIsT OF AW MEMBERS CONTAINED V, HOERUER RSFURT NO. 2
OF TANG 1o, 19p9 SHOWS THAT THE MAJORTY OF THE MEMBERS
PR THE REFECTOR PRE SHORTER THAN 663.4 IN AND T 1S
HENCE CONUUOED THAT THEY WOV Fouow A SMilAR PATTERN .

IT 15 HorEp THAT THE FINAL DESIBN WIL PERMIT A SUGHT
REOUCTioN) OF THIS WELGHT INCREME  AND THAT THE ™™ GAN
(hN BE HEW T B THAN 20.%.

FoR THE PURPOSE OF DYNAMIC = AND COST ANAMKYS 1T 1S THUS
ASSUMED THRT TTHE RERECTOR WE|6HT WOUID BE .

W REAECTOR = I 3 00 TO‘\)S

NSTEAD OF THE 1oy ToNS CAWKUATED BY DR. V. HOSRNER.

PREPARED BY 0 ‘R \ HEH\\E APPROVED ®Y SUBMITTED BY g «Du L .

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



Narionar Rabio Astronomy OmsErvaTORY

Poer Ormox Box 2 REPORT no.ﬂls_
GrusN BAN!, WEesT VIRGINIA 24944 CONTRACT NO. AP-
TELEPHONE ARBOVALE 486-2011 ".!wo' 26
DATE _L:Zl'_‘i___
PROJECT: 350 FT. DIA. HOMOL0GY TELESCOPE BULT up MEvaERs

SUBJECT: STRU(,TU RE

THE V. HOERNER CoNCEPT PR “HE BUILT UP MEMBERS OF
THE HoMoLoeY TELESCOPE S B8AsED ON A (URVED (HIRD
MEMBER CONFIGURATIN WHICH 1§ VERY DIFFICULT To MAKE AND
HENCE VERY (OSNY DUE To THE \WCREASSD LABIR TIME REQVIRED
ForR SRWTURAL LAYOUT | FITTINe AND WELOING,

FURTHERMIRE THE LACGNG OF THE STRU(TURE IS 'RREGUIAR AND
THEREFoR EACH DIAGINAL BLO(K  HAS DIFFERENT CoNTAT
ANSLES WHIH COMAUCATES THE FARRICAT N .

IT Would BE LESS (OSY TO o) USE STRAIGHT SE(TIONS
Ao B)To USE A PARAUEL LRCING ARRANGEMENT (SEE LAYOUT)

THE WEIGHT OF THE BUNT UPMEMBER PER THIS DESION WOULD THeEN
Be ( BASED oM SCAUNG OF (NJouT) :

PYRAMIDS : 28 x5 = g2 T
CHORDS : 4l X 35 = S0 ¥
DIAGONAS & BRTT=NS ¢ W3 x \ss2 = 6lo ¥
TRIAMGLSS : 33 x |30 = L

312 ¥

Vs, 1262 * FoR THE CURVED BEAM OR oMLY 50 \eRENE,
FURTHER MORE  THE BENDINL STIFRNES \S MPROVED WHICH MAY

MAKE W PO I1BE To0 REODUCE THE C(HoRD MEMBERS QLi6HTY
N Size.

PREPARED BY _O‘K ‘ME‘NE APPROVED 8Y SUBMITTED BY S‘D'L A

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



Nationar Ranto Astaovonmy Opseavarony

Poer Ormacs Box 2 nusony wo.HL13-8
Ganxn Banx, Waer Vmomvia 24944 coNTRACY no.m_
TELEPHONE ARBOVALE 488.9011 PASE or
OATE 2=3-69
PROJECT: 3o T, DIA. HOMOLOGY TR\ESCOPE BUILT UP MEMaERS

SUBJECT: STRUCTURE

ANOTHER FEASIBLE SOLUTION To THE WIND INDUCSD
VIBRATION PROBLEM WOULD BE To PERMIT RESONAN(E
OF A MEMBER AT THE C(CRIT(AL WINO VELOLTY Ane To
SEIET A STRUCTURAL DMATERIAL WITH A SURRICIENTLY
HigH ENoveH SNDURANCE LIMT S0 THAT THE MEMBER
CAN SUSTAIN TTHE  IMPOIED VIBRATIING For AN INDERINITE
PERVOD,

TS RERECTOR WEIWHT WOULD THEN BE AY ORIINNWY
CAICULRTED . THE COST OF THE RERETOR. WOUD HOWEVER
INREBSE BY ABouT $ 1o /B (From & 40 To .50 /u
OR AWROY. 25%) IF A C(ARRON STEEL Wouip BE VIED,

IN OROER To OEMONSTRATE THE FEALIBUTY OF THIS
APPROM(H |, THE FollowiNb EXAMPE & ANRLIZED

MEMRER \ DIAGONAL OR BATEN
L 30 W
Do ‘&4'0 'N
2 ,L“
A 150 : STo. Pirg
T 07wt
W 850 18s [FT
360

2
“V T - 85 "G |85 SE

Fo = 2es|EMOclleet % 136 cPs

PREPARED BY .Q‘R'HENE APPROVED BY SUBMITTED oY iD'L‘

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



Nartonar Ranio Astaonomy OssEmvarory

Poer Ormcn Box 2 REPORT uo.
Gaxan Banx, Wast Vmonaa 24044 CONTRACY NO. RAP- 9
TELEPHONE ARBOVALE 4843011 ”“Mp.z.ﬁ_____
DATE 3: |-69
PROVECT: 2309 £T. DIA. Hono\,omg‘fgs&cm’s BUT UP MEMBERS

SUBJECT: STRUCTURE

THE CRITICAL WINDVEIOOTY AT WHICH RESONANCE WILL 0CCURE
1§ THEN

F o~
Vch = ?%z 0o = %‘B% = §_§_ﬂ2t‘_

THE DISTURBING FORCE 1S AT 3% MPH APPROX. .

F = .50 «002s (%) 19'\%‘:21 = 240 LBs
2
Memx _ PXO® _ MFr
Semax ™ Z T T

240 4

WHERE M = MASNIRICATION FACTIR

-“-*'
AT Sguax = 5000 PST M = 33 = 354

THUS  Spuax = 22.2 x 654 = 14,500 A2

To THKY SHwlo BE ADDED THE NORMAL TEMLWON OR (M-
PRESSION STRES OURING 1IN THE MEMBER AND THE STRES DUE
T THE AHPUTUDE VIRGNIRICATION CAKED BY W& AXIAL (JAD.

Xsge DERWVAToN 0F MACNIFICKNON Bk £ Dameinde

PREPARED BY O-K'HENE APPROVED 8Y SUBMITTED BY SDL.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



Narionar. Ranio Astronvomy OnsmrvaTory

Posr Ovmics Box 2 aeront wo. J1 13- 8
Gauan Banx, Wast Vmonvaa 24044 conrnacr o, RAP=TA
TELEPHONE ARBOVALE 4883011 "..‘ . or
DATE -4 ﬂj
PROJECT: 35y FT, DA HOMOLOEY TEVESCOPE BUILT UP MERMBERS

SUBJECT:  STRUCTURE

ESTIMATE OF DAMPING RATE  (MEMBER ONUY)

THE RAT0 OF DAMPNG ENERGY T0 STRAN SNERSY (S

- Do < RE : MECHAN(AL Dasm\).g SYSTEMS
Yls Rl §SnEw<\ Vy, B HDPBIOK | 8Y ROTHRART  SEMON 3¢

Do = Dp Vo = ToTalL DAMPING ENERGY DIPATED
BY HMeMese ((INL8s /Cres)

SHax = MAX. WoutEp Sress ( BIAY)

ToTAL EFFECTWVE VOLUHE OF

Vo T MEeMBse CONTRIBUTING To TRE IS -
PATION OF DAMPW¢ ENERSY Anp SuR-
AT To A STREL RETWEEN O -
AND Smax  (n3)

)5 = STRAIN ENERGYT INTEGRAL
'8 = DAMPINL ENTBRET WTEHRAL
Do - OPEGFIC DAMPING ENERGT AT

Trs Maxinge STeess (N ey /i /ee)

FOR .15 % (ARBON STEEL STRESISD AT 30.000 PST
D & 1.35 mes [n3erwE

FOR A CYLNDRICAL BEAM UNDER Jh'SORM BENDWNG
K =.2) AND R = .21 AT n=2

PREPARED BY O‘R\HENE APPROVED BY SUBMITTED OY § D.L.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



Nationar Raoto Asrronomy OBSERVATORY

Post Orricx Box 2 REPORT no.%
Gazen Banx, West Vmomvia 24944 contmacr no, RAP=T
TELEPHONE ARBOVALE 456.2011 PASE wo'lk————
oare 3=l-61
PROJECT: 300 T, DIA., HOMOLOGY TE\ESCOPE BULT VP MEMBERY

susvecT: STRUCTURE

W

L]
THE SPECIFIC DAMPING BNeEreY D ls“ CONS\DERED HEREW
T BE THE DAMPING ENEREY AT THE  AVERNE SRes"

THE AJERAGE STRESS IS ASUMED To BE %‘ SHaX .

| D W D%
T . - ‘ —
HUS Ny WQM S

« D

FOR _SAE 1025 STEEL

Srax (ley) D (miss/in?)

3,000 026
10,000 050
15,000 017
20,000 14090
30,009 1,350
40,000 10,000 ™ (2.8 Fr SAE &)

THESE FGURES ARE POTIED ON THE Follow Né PAGE

PREPARED BY O‘K‘HE"JE APPROVED ®Y SUSMITTED BY L_S L.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION




Nationar Rapro Astronomy OBsERvATORY

Poer Orricn Box 2 REPORT uo.%
Gauen Banx, Wesr Vmmarvia 24044 contract no, RAP=T
TELEPHONE ARBOVALE 456-2011 PAGE wo'lh——
DATE 3-0-69
PROJECT: 300 T, D|A. HOMOLOGY VEIESCOPE BULT VP MEMB=RS

susvecT: STRUCTURE

)

]
THE SPECIFC DAMPING BNeEReY D ls“ CONS\DERED HER@EW
T BE THE DAMPING ENEREY AT THE  AVERNGE SRES',

THE AJERAGE STRES IS ASUMED To BE 25‘ SHax .

. D e’ D5
T . - ‘ -—2
Hos T T XEAT T gy

. D
/nzs q.57 x 10 m

FOR SAE 025 STEEL

SHax (_L%S/Nz) D (NL&’ANB)

3,000 026
10,000 0570
15,000 017
20,000 400
30,009 1350
40,000 10.000™ (2.8 FR SAE 4i3)

THESE FGURES ARE POTTED ON THE FOLLOW NG PRGE

PREPARED BY O‘K'HENE APPROVED 8Y SUBMITTED OY S D.L

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION




Narionar Rabio Astronomy OmsEmvaTORY

H74-8
Posr Orrics Box 2 .
GreeN Banx, Wast VIRGINIA 24044 :::::A:r“:o. ___MP'.’
TELEPHONE ARBOVALE 486.%01% PASE wo’lﬁ-—
DATE 2-11-694
PROVECT: 300 FT. DJA, HOMOLOGY TE\ESCOPE BULLT VP MEMBERS

suBJECT: STRUCTURE

L]
THE SPECIFIC DAMPING BNEREY D Is cONSWERSD HEREW

TO BE THE DAMPING ENEREY AT THE “A\/E&ME SRES ",

THE AJERAGE STRESS IS ASureED To BE %‘ SMax .

. D Y D5
Tos "ls = 'IY§HE@_§‘ WX = (S:M)l

« D

FOR SAE 1025 STEEL

Swax (leyA) D (miss/in?)

3,000 026
10,000 050
15,000 017
20,000 400
30,009 1350
49,000 lo.000 ™ (2.8 RR SAE 4\30)

THESE FGURES ARE POTTED ON THE FOlLOW N6 PRGE

PREPARED BY O-K'HE"“E APPROVED ®Y SUBMITTED BY g Q-L

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION




H7a-¢ 6.1 0f 26

-

O N WO

J0 10 y

o o N ™

7

K/ I

1 2 3 4 5 6 7 8 910 2 3 4 5 6 7 8 910 2 3 4 5 6 7 8 910
10" 0®

+ RoTHBARY = 3

R= 1;5&:5 34,1 PheE — REVERSED STRESS (LB& }N )

DAMPING CAPACITY OF SAE 10285 STEEL

D = ENERGY ARSORRED , IN8s,/W’ OF STRESSED
MATER!\AL PER CYCLE



NationaL Rapio AstroNoMY OBSERVATORY

Posr Orrce Box 2 REPORT uo._.H_]j:_L_
GrEEN Banx, WEsT VIRGINIA 24944 contract no. RBP=T9
TELEPHONE ARBOVALE 456.2011 PAGE :l'orlL.——
DATE _3_"_\.]_'.93___.

PROVECT: 300 FT. DIA. HOMOLOGY TEIESCOPE
susvecT: STRUCTVRE

Spx Sr)* D _m_ S niERmE
Q"%wz} (%

(/) (1) (toragsrondING)
(Les/int)
8,000 64 026 +39 12,000
\0,000 loo 1050 .48 \5,000
5,000 28 170 12 2,500
19,000 400 +400 -6 30,000
30,000 %00 135 |44 45,000
40,000 lo00 1.0 (2.%*) 6.0 (Lbs*) 00,000

7
THE ENDVRANCE LIMIT 1S AT APPROX 10 CIUES FOR
STERL AT APPROX, 502 OF ULTIHATE STRENGTH .

TENSLE ENDURANCE AMPUTUDE RELATIVE

MATE RIAL sRench (BT)  SencM(P) D (%)  MANIFCATION
X X
\. (A—sz '\“%?ES GR.B 60,000 30,000 46 227
ST, PIPE
z?‘gﬁ(-\“\o_t{g ﬁkﬁ;‘oé‘;c ’ 70,000 35,000 1.02 307
AW
3. SAR (040 5,000 31,500 . 04 302

(Tvewe oni)

FE¥ Vp ¥ 35000 B2
¥ty Y.p = 52,000 M

PREPARED 8Y 0‘«‘ HE“‘)E APPROVED 8V SUBMITTED BY _;-D'L >

OPERATED BY ASSOCIATED UNIVERSITIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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» B D N WD OO

A R (o

-~ o D N oo

3 4 b6 6 7 8 91 2 3 4 6 6 7 8 91 2 3 4 65 6 7 8 910
o &

0%
o Reveried STRass (las )

DaMPING ENERef [ STRAIN ENEREY AS FUNCTION OF MAXIMUM BENDING

STREYS

BRACED ON AVERALE STRES IN MEMERER



-

RN O N ® DO

10,010

N O N DO

H14-6 6-L 0F 20

AN
A

2 3 4 6 6 7 8 910 2 3 45678910? 2 3 4 6 6 7 8 910

lo* o
— == REVERSED STRESS Q.B&[N‘)

DAMPING EMERBYA'TRAN ENERGY A FUNCTIoN 0F  MAXIMUM STRESY
FOoR SAE - 1025 STEEL



Nartionar Rapro AstroNomy OBSERVATORY
Posr Orrice Box 2

REPORT uo.wl&—
GrEEN Banx, WesT VIRGINIA 24944 CONTRACT NO. RaP-T9
TELEPHONE ARBOVALE 48¢-2011 ".Cmof 'ZG
DATE Z‘Zq-‘bq
PROJECT: 209 FT. DIA. HOMOL06Y TELESCOPE

BUILT UP MEMBER
SUBJECT: STRUCURE

6.1.3. END CONNECTIONG

THE HOM0Lo6Y PROGRANM ARUHES FRICTIONLES PINNEDO END -
CONNECTIONS WHICH 1IN PRACTICE HOWEVER CANNOT 8 OBTAINED,

THERE ARE FOR INITANGE SEVERAL JOWT CONNECTING UP To
12 MBHeERS AND For All PRACTICAL. PURPOLE
SHOUD BE C(ONMIDERED RIGID.

THE ONXY BNOC FEXiRTY ATTAWNABRE 15 THRU6H THE SEUE(TioN
OF THE ENDCONNECT N WHIGKH 1IN TTHIS (NE 18 ASVHED TO BE

A SINGLE TUBUIAR MEMBER OF T3 ToTAL BUNT Uf MEMEBER LENGH .
(sE= DWes. 109-D - O For INSTANIE)

To CoNMIDER THE EFFE(T OF TJOINT — END (ONNECTION STIFENES
JonT ¥ 45 AND HEMBER P 4T-T7 1§ STUDIED A FOLONS

SUCH TJoT

(ENGTH OF RUILTUP NEMBER

L= I8V N
(ROSSECTIoN A = 54,26 "
e _ L 1531 .-
P 33 A T e’ = 30 (I
Fm = .35% LAV[H-(G@Q/A)'(’”
6.2\ b ! ~
= ass (s ()| [+ (55) X 33600185 (2
= MaX, NOIRMAL
Foree
* zouamont ¥1,2 831 8Y S.v. HogeneR
PREPARED BY O'k‘HE‘\\E APPROVED 8Y SUBMITTED BY S‘D;L‘

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



NationaL Rabio Astronomy OBSERVATORY
Poer Orricx Box 2
GreeN Banx, Wesr VIRcINIA

TELEPHONE ARBOVALE 456-2011

REPORT uo.-HJﬂ:%_
24944 CONTRACT NO. M_
PASE .‘_.Z_-torﬁ___

oate —2-2%-b1
PROJECT:

300 FT. DIA. HOMUL06Y TELELCOPE BUILT Up MEMBER
SUBJECT: STRUCTURE

Pm = A (gJ\- 3,3)(\- sgi) = MAX. AXIAL LORD G
Sg = 4,1 ‘L)

1000 STRES IN CHORDS FROM DEAD LOAD

120 x5 = 6,320 PST

S A = 18,360 PST ¢ AULOWABE SRS FIR £

® =30
Mp = 33,000 BST

S = 35,400 PsT ¢

She (ORRECTED EWER STREY

SR R
a2 (12,090 (.82)

600,000 LBS

Fp= 5L

M M
"M%L{H}’W{*##.@.iﬂ_

R

PREPARED BY OR‘HE'UE

APPROVED @Y

SUBMITTED BY S-D‘ L .

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION




NaTionar. Rabio Asmaonomy OBSERVATORY

Poer Orricx Box 2 REPORT no.ﬂi
GaeeN Banx, Wast VoA 24044 CONTRACT no.m
TELEPHONE ARBOVALE 486.3011 PASE QEQ'L_
DATE =24-6
PROJVECT: 390 FT, DIA. HoOMOLOGY TELESCOPE RUILT VP MEMBERS
SUBJECT:  STRULTURE
Fm EI ( _Rv
M = T “Fm ‘i)
R - L
] Pm
L L
voTT T =
Pm
,‘\! T | L
) A T
2 |2
L = rA = -@5,_ A
\53\1
L &@% S4. 2% = 154,000 T
VoL ) doxiotxSheee
W2 b
| = 200 = T1.Ix19
|53\ v
U = 3.am =kl 3oz 338
b
M = 38,600 30x10 x 154 499 Q 33% )
I |-\ 600999 3522
v
= 250 ¥ 1Ix10 x.9v&
= 7,750,000 N8BS

PREPARED BY O.R: HEINE

APPROVED 8Y

SD.L.

SUBMITTED BOY

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



NarionaL Rabio AstronoMy OBSERVATORY

Poer Orncs Box 2 REPORT NO. 74-8
GreeN Banx, West VIRGINIA 24944 contmact wo, RAP-T4
TELEPHONE ARBOVALE 484-32011 PASE mo'
DATE S &T
PROJECT: 2300 FT. DIA. HOMOLOGTY TEIEN0PE "BUOLT UP NEMBERS

suBvecT: STRUCTURE

CONSIDERING A MAXIMUM  AUOWKNBIE COHBINED STRESS OF
33,000 PST THE ENDMEMBER \§ SIZED AT !

20"~ 100 scHEdULE  PiPE Z = 332> T=33wn¢
A= T53 e
71,759,000
Senax = Yy = 23,400 PsT
600,000
Se nax - 75,3 = 8,000 PsT

Scorg. 1ax = Semax ¥ Scwax = 3\!‘\-00 PsI

BUILT Vp STRUCTURE

.
30x10 x 3,32

= - ° ey
Kot = e, T80x\0 SReo

b FT LY
= (S x\0 /Ru)

TTHIS 18 A SioNIFICANT  NU. AND SHoOUWw BE C(ONJIDERED
NN THE FINAL RONMLQsY DESIHHEN.

PREPARED BY O‘e‘ HE“‘)E APPROVED BY SUBMITTED BY g A D‘ L Y

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION




