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2.1, TRUCKS ¢ RALS

L0OKNG AT THE STRUCTVRAL CONCEPT OF THE HOMOLOGY
TELESCOPE |IT BECOMES EVIDENT THAT THE DERDLOAD CAN
BE ASLUMED To BE EVENWY DIVIDED AMING THE 4 TRw(KS.
THUS IN AODITION) TO THE MAX. \0AD DUE To 100 MPH

Wi THE TRUCK WHEEBLS OF EACH TRUCK MVST SUPPIRT
A DEADLOAD OF

HENCE THE MAX'MUM ToTalL LOAD EACH TRUK WHSEL -~
ARRANGEMENT MUST SUPPORT (S

LTuax = LTw * L1y

= 420 + 389
Ltuax = 800 ToNS = 1,600,000 LBS
THE MAX™MUM  LOAD AT THE SUPPIRT PO'NT 1S 100 TONS
lsss (WEIeHT 2= TRuck ASSEMBLY) OR
Luax = 100 0N = 1,400,999 LBS

USE 1,560,000 (RS
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AT A ToTAL NUMBER OF 32 WHEELS PER TRUCK ASSEMBLY
(16 AXLES | 8 P, TRACK) THE MAXIMUM WHEEL \0AD 1S THEN

|, 760,000 *
- —_ _

A STANDARD 4-WHEEL TRUCk WITH 7 'x 12" J0urNAL
Axies HAS A RATED CAPACTY oF IST,500 LBS OR
ONKY 39,500 (BS PER WHEEL,

HOWEBVER A STUDY OF THE SPEUFICATION FoR AXES,
BOLSTERS AND SIDEFRAMES INDICATES THAT THE EWASTIC UMIT
WOUD OGURE AT APPRIXIMATELY 276,000 8BS OR
63,000 LBS WHICH WOUD 6WE A SAFETY MAReIN OF

6%,000
SM surnvac = sso00 — 125

THE STANDARD 4-- WHEEL TTRUCK WILL HAVE 38 IN, DA,
TWO0 WEAR WROYsHT STEEL WHEEBLS WHICH ARE

RiM ToueHENED PER AAR SPEC. M-107-67 CLAS C .

THE WHEEL BAE OF TE TRUes 18 T2 w0 (6 FT)

AssutHNG THAT EACH ADUA(ENT: TRUCkk CAN BE POSITINED
AT A CENTER DISTANCE OF 4 | THE TToTAL CENTER
DISTANCE BETWESN FRINT- AND REAR WHEELS WOUD RE

(3x4) +(4x6') = 36 FT

¥ +10% SereT? maewn

PREPARED BY 0 K. HEINE APPROVED BY SUBMITTED BY S. D~ L.

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



Nationar Rapio AstroNomy OBSERVATORY

Posr Orricz Box 2 neront o 11—8

GreeN Banx, WesT VImoNIA 24844 CONTRACT NO.
TELEPHONE ARBOVALE 436.2011 PAGE 3 0& or

DATE =26-6

PROJECT: 200 FT. DIA. HOMILOGY TELESCOPE TRUCKS & RAILS
SUBJECT: AZI\MUTH TURNTABLE

IN ORDER. T HAVE CLEARANCE BETWEEN To ADIACENT
TRUCK ASLEMBLES RUNNING ON THE DOUBLE RAILRDAD TRACK-
BED A CENTER T (ENTER DSTANCE RETWEEN THE TRAK
OF AT LEAST 4 =T. (108 ) WIL BE REQUIRED

3.2 STIFFNESS OF RAIL ROAD TRACK -

ASSUME @ RAIL = STp. |13 ¥

Iraw = 8%.6 m‘*’
ERNL = 30 X lo */N

Keneo = 2000 %At (Mm.oF SugeradE REACT M)
55 ooo‘ MAX
s f?&o@ V IR p Lp I
f VAR 3 © ) o ) o )
——fe - INDIIOUAL
) W S

Y 1ax a

.~ 44 —Nperecmon curvs

- 216

K{orts NED
2000 -1
\L-% jv4-x'$oxw 4x30x10% 88.6 . 0208 in
HP 0206 40,000 -
o - Z x 2000 1208 N
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1]
FRoM TABLE 7 W ' SEELY & SMH ¢

Ax, ™= .208x26 = 4% ABx, = 0132
APXy = 208x¥We = 30 ABx, = 0422
BxXy = (208x% = 2.06 Akxy = 0540
Pxe = 208x 24 - .50 AAxe = . B3l

%HM = -iER@_(AEX\ + Abx;*' ADX3+ ABXQ)l

= 208 (Lo32+. 0422 + 0540+ .8231) 2

>

= 206 (1.865) . 340 N

\(A\IERA.‘E = \(0 + YHKX -= . 208* . 3q0 14 v 300 IN
2 2
K _ Lw (operaton)
TRACK Y AVERAGE

40,000 x32
= . 300

A
Kmaew = 427 x 10 LB%\J (UNEAR SPRING c‘ommm)

THE TRUK AREMBLY SHouto BE MADE AT LEAST EQuAuY

AS STFF As THE TRACKBED !
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33 STRESSES IN RAIL AND WHEELS

33\ BENDING STRESS IN_ RAIL

THE MAXIMUM BENDING MoMENT IN THE RAIL 1S SEEN UNDER
WhEEL * 5 ( OUTER WHEEL).

PrMax
Meuax = &p <Chx
Prax 55,000
:B = 4 %208 = 660,000 = Mg
B, = (o) = 0 Cpx, = 1.0000
b = 208 () = \sS CRx, = — .2068
Pxa = 208 (o) = 25 Chxy = = .0144
bxe = .28 (©) = 40 Clixe = *.0019
ﬁx; = .20 (24-0) = 50 Crxs = + . 0084
ﬂx¢ - 1 208 Q)\l) = 615 C}Xg - + .00\2
Px, = 08 Q@Qw) = 15 Crxs = = .0003
)3)(‘ = . 208 (43?.) = Q9 C)x‘ = —
= Crx = 6885
Menax = 64 Mo = .69 x660,000 = 455,000 N L8S
Memax  _ 455,000
Comx = I/ 390 *>% = 20000 PSI
- OK—
C= 3.90 w For 131 ¥ RaL
PREPARED BY _O.RsHENE APPROVED BY SUBMITTED BY S‘D'L'

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



Narronar Rapro Astronomy OBSERVATORY
Posr Ormox Box 2
GREEN Banx, WEsT VIRGINIA 24044

TELEPHONE ARBOVALE ¢56-2011

REPORT uo.."‘_uls_.
CONTRACT NO. .KAE.'JB_
PAE 3_'7_0'_1&____
DATE |2;§] -6 §

PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE
SUBJECT: AZIMUTH TURNTABLE

TRUCKS & RAILS

3.3.2. (ONTACT STRESS N WHEELS AND RAIL

>

2'R

A+B = 3n Y2.4 = .0417 +.0263

_o20-4)  _ 2(1-3Y)
A +B)E 1064 x 30x I0°

.|
= 0680 IN

-7 w3
= 42 x|0 8

3
b = Cp JPL\ C.;-.'H Fog%=l\58

3 ~—
= 7N VGI‘SOO-:R.NN" - 9% N

b :
A~ qz,:,iw ~ 34,000 AN

Cunx = = C(R) = Tax 204000

’rHAx = Cy ('2’) = 124 x 324,000

PREPARED Y _Q‘&FLEN_E APPROVED BY

= 236,000 PSI

= 79,000 PST

Temx = Co(B) = .22 x 24,000 = 71,000 PsI
* R FiG. 183 1N sEEL & Srimd " ADVANCED MECHANICS OF MATERIAL "
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THE BEFORE GOING CALCULATIINS INDICATE THAT THE MAXIMUM
RBENDING STREWR IN THE RAIL 1S WITHIN THE ELASTIC LIMT oF
THE MATERIAL,

THE CoNTACT STREwtES N BOTH WHEELWS AND RAIL ARE
HoweVER QUTE HicH ANp YiEwoNe (LoCAL PERMANENT
CONTACT  DEFORMATINS) MusT BE EXPECTED.

N ORDER To WNMINIMZE THE PERMANENT DEFORMATIONS IN THE
RAIL SURFACES Dug To SURVIVAL LOADS AND P0S1BY EVEN
WE To OPERATIONAL LOADS BOTH WHEELW AND RAILS SHOUVLD
BE HEAT TTREATED,

34 DESIEN 0F TRUCKS

THE TTRUK DESIGN MUST PERMIT WHEEL LOAD EGQVALIZATION
S0 THAT AW 32 WHEEL CAN EQUAUY SHARE THE VERTICAL
LorD ON THE TRuK.

THIS & BEST ACHIEVED IN THIS CASE RBY MEANS OF A
ROCKER BEAM ARRANGEMENT

THE ROCKER REAMS SHOULD BE DESIONED T0 SUPPORT THE
MAXIMUM  SURVEIVAL LOAD SAFELY ANDO FoR MINIMUM FLEXIBILITY,

sntranes o _UR.HEINE APPROVED BY SUBMITTED BY _iD-L-
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ARRANGE MENT

|780 ToNS

*

BEAH™2
BEAM

20' >

NOTE :  CURVATIRE OF TRACK RADIS NEGLECTED |
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SUBMITTED BY _S . D.L.

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



Narionar Rabio AstroNomy OBSERVATORY

Poer Ormca Box 2 HI19-8
GreeN Banx, WEST VIRGINIA 24944 :::::;::o. RAP-T
TELEPHONE ARBOVALE 458-2011 'A.Ewo'lL—
DATE _\2'27‘9.[
PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE TRUAKS & RAILS
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‘ P = 1,560,000 *
BEAM *| A 8
R s 1 i
e
g=240
BeaM To HAVE EQUAL BENDING STRENGHT
®oss SEMND ¢ Tyax = (Axises) +4(0m7)
»
Eak Yo,
= 150,000 + 47,000 = 47,000 w*
2" o' 147,000
T Zuax ™ 30 - 6560 W
2
Avax = (2x96)+ 2(104) = 40 W
Pe |,560,000 x 24.0 = © N %
Mewax = 2 = = % 43.5x10""
Mauax q3.5x\06 ,
SgMax = Zwx 0,56x 103 = 14,300 PsT
2 2 saat” oK
Mel  _ 93.5x2400"
Apax ¥ 4ET 24 x 30x@% 197" L2 - WL
SHEAR DERECTION | CONTALT DEF. ETC. SAY~ = 0z N
A"an - 0050 N
6
P\ 1,56 x10 o %
Kl - E‘- 050 = 3‘»6"‘0 /IN
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APPROX. WEIGHT OF BEAM ¥ -

W, = (\15 ~ 400 x.283 x276) 1,10 - 26,000 L83

WEIGHT 0F SADDIE ESTD

Ws\ = 24x36 x4 x .283 = \,000 (RS
= = ZT!OOO L8sS
BEAM ¥ 2

"
p, =(&)+ 13,500 > ~
t | l.—e\-\os"—-l

P, = 780,000 +13,500 = 143,500

CROsS SECTN'® ¢ & Tpax = (36x105)+ (3xT0%8)

“'1‘8“l* 2’ = 38,100 + 2,309 = 54400 ¢
‘_“_4[" Zung = 20 = 2,500 W’
A = (2x36) + (3x44) = 204 W

Meuax = ‘:Z,.—e} = 743‘53:;“0% = Zlaxio ¥

PREPARED BY 0‘ K Al H_EME APPROVED B®Y SUBMITTED @Y j‘D‘L -
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PROJECT: 300 F1. DIA. HOMULOGY TE\ESSCOPE TRUCKS § RAILS

SUBJECT: AZIMUTH TURNTABLE

6
™Memax 21.4%10 -
Seuax ™ Zoo ™ Zsao 8,600 PST
2 x zOKi
ooMet e ol .
Dprax 24T 24 x 30x)0" > 584 xlo* 006.1N
ASUME SHEMR DEFIE(TN ETC, To BE = 004N
A;TOTM = ,010
o
P .56 x |0 b #*
= S = h56x10 ~
Ki = &, . 010 I56x10 AN

APPROX. WEIGHT OF BEAM ¥2

W, = (75 » 204 x.283% 126) 110 = (,000 (8BS
p
BEAM ¥ 3 * :
» >
e:.‘:\lon—_"t
Py --@_—")*3000 = 400,000 "

ROSS SECRON D ¢ Tyax = (18x841) + 5200

=8 e
jj?_“ = 15100 + 5300 = 20400 w*
Zunn = 2300 = q73 w3
Avrax = 36 + 4o = Tow'
eneranes o DRV HEINE  mrnoveo oy vwrres v SiD-L.
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Py € 000 x 120 .
Mamax =~ 343 = 40, (:‘Ox = 12x10 IN-(8S
L
- Mewax l2x10 -
0
f o BE | utedtet S
B F1AX HEL 24 <30 0% 104 it VAT
ASUHE SHEAR DERECTION ETC. T ADD = ,003 W
Bywm = OIS
(A
Ka =& ~ “os = l04x10"
APPROX. WE\CHT OF BeAM ¥ 3
Wy = (5 138 xT6x.283) Lo & 2,500 (83
WEIGHT SUMMARY 0F WALKING BEAMS :
* \
REAM | , | -REQD = 21,000 \8%
BeaM % 2 | 2-rEdo D) 6,000 ¥ = 12,000
BEANY ¥ 23 |, A4-Rgdb o 2,500¥ = 10,000 "
= = 49 000 LB}
SaY 50 1000 LBS
= 25 ToN§
PREPARED BY O‘R-HE‘ME APPROVED ®Y SUBMITTED BY Q‘D'Ln
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3.5 SPRING CONSTANT OF TRUCK AND RAILS :
35, IN VERT\ICAL DIRECTION

K Track - 42rx10® A
K, - 3heo xlo® g
LY = Is6.ooxto” Sk
K 2’12000 = 0400 xlo® 2@
K Truex gosrer, ™ E‘:};ﬂ = .5 "‘ot mf‘l
K siog Frame = o6 16 = 43,20 x10 AN
K nng | Bearmcs wHess  ASSUME = 50.00 x10° 24
lo®
THUS KV'RUCK = T .L L .1 T L

41 3.6 \Sh ‘04 +zz..s *43.1 50
6

lo
- .233 +.032 +.006 + ,009 + 045 +.023 + .020
10®
.368
~ 6 18S 6
K eux = 2lx10 L/)N (USE 1.8 x10°)
\"

THE ROTATIONAL SPRING CONSTANT OF THE AZIMUTH TURNTABLE
CokisTING OF 6 TRUCKS AND WCIUDING THE FLEX\BIUTY OF THE
CRCLAR RAIL ROAD TRAOKK IS THEN
¢ 13 FT-KGS/
Kke, = 21x10 (113.2)(1078) 3 = 1.50x10 RAD

12 Fr=L
WE Kmweg. - Loxlo | Rap'

X TO INCWOE RABYIBILTY 0F MOIUNTING _ ARBA.

PREPARED Y O‘R *HE"\)E- APPROVED 8Y SUBMITTED BY S . D' L
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35.2 IN LATERAL DIRECTION
3 6
212 %10 x 8 L84
K.gosnen = — .oss = 30.8x10
K, ¢ T = (av2s13) * (6x130)
= Nt + 13,000
= 4 2% w0t
3
P EIL
A = 6EI I K = 'S
£ %1424 x30%10° b s
Ku: (log)? (Z) = 40 x 10 Ay
< lo ©
i 4
,_TQ\K\( PR + g
b
0 1o
0323 =+ ., 250 T8
6 ¢
K\ Teuk 3.55x 10 B we 3.0x0 B4
(To ACCOUNT For omsa)
FLExt@IVTIES
* oLes
For. 4 UNT  Kireee = l2xlo A4
PREPARED OY O\R\ HE'“E APPROVED 8Y SUBMITYED BY S~D'L \
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TELEPHONE ARBOVALE J{86.2011 PAGE O'JL—-—-
oare 12-30-68
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susJecT: AZIMVTH TURNTARLE

36 WEIGHT ESTIMATE |, TRUCK ASSEMBLY
CWiTH STO. RAIL ROAD COMPONENTR)

ITEM DESCRIPTION NO. REQD UN\T WEI6HT ToTAL WEI6WT

(Les) (8s)
38'bia. WHEELS 32
751" Journ. Axies 16 } 3,53%0 56,500
SIDE FRAMES 6 1,030 16,500
BOLSTERS 8 |,635 13,000
waLkiNe 8eam ¥ | \ 21,000 21,000
WalkiNe BeaM Y2 rA 6,000 12,000
WAING  BEAM *3 4 2,500 10,000
Migeat. ™ \S,000
GEAR TRAINS 4 2,500 10,000

ToTAL WEIGHT OF TRUCK ASSEMBLY ' 160,000 W8S
80 Tons

5-REQD @ 80 Tons = 400 TonNs ToTAL

STRUCTYRAL WU, EXCLUSIWVE  GFARTRAING ¢ T8 TONS

¥ OINCLUDES  WEHT OF BRARES | AIR CoMmESoR (IR BRAKE REIEAIE)
BRAMKETS ETt.

PREPARED Y O.RHE&E APPROVED BY SUBMITTED BY SDL

OPERATED BY ASSOCIATED UNIVERSITIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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PROJECT: 300 FT. DIA . HOMOLOGY TTELESCOPE TRUCKS ¢ RAILS

SUBJECT: A Z\MVTH TURNTARLE

2.7 ALTERNATE TRUCK DESI6N .

FOUNDATION To BE CONCRETE SLAB AND TRACK To CoNSIST
OF TwWo |75 ¥ CRANE RAILS @ 5 FT. CENTER To CENTER.
WHEELS To BE S, 36 IN. DIA. DOVBIE AANGE CRANE-
WHEELS HAMING A RATED LOAD CaPACTY OF 176,000 L8S
EACH.

8 WHEELS ARE REQUIRED PER TRUK @ 4 FT. CENTER
DISTANCE .

MAXIMUM  WHEEL LOAD 15 ASUMED To BE 250,000 LBS,

3.8 STIFFNESS 0F CONCRETE TRACK BED; (PRELIMINARY)
3.8 STREY IN RAIL

RAIL PROPERTIES Toe = Tosis w®
Zun = 23373 IN°

RAVEWDTH = 6 1IN
HEILHT = bW

al K P Max
b= Ve | Menx T 3B

PREPARED BY O'R HEWE

APPROVED BY SUBMITTED BY SO.L.
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PROJECT: 300 FT. DIA., HOMOLOGY TELESCOPE TRUWKS & RALS

SUBJECT: AZWMUTH TURNTABLE

4
Ko For CONCRETE © 30x10 o483

v bLBs L
K = KoL = 30x\0 x6 = |px10 "N

4 ‘% % 10 ¢ o 4 -\
b - V & %30 %10°x 10 815 = 00213 L 215 W

2.8.2 SIzZ\NG OF CONCRETE SLAB

4———-’*—4——-—1

| | @ WIS

250,000

Meuex N RAL = 45\ = 29,000 W 185
241,000

Sgmax W RAL ™ 233713 = 12,400 PST (oK)

;_:‘_ 3&) ié\\" /\ \

N
| / \\
T\ sHEAR RANE r__ZH )

e A¥2H — B+2H

Asgurie ¢ H = 2 FT

THEN + A+*2H = S+4& = QFT
AND @ B4 2H v J(+ 4 = 20 FT

PREPARED BY ORBE“\)E APPROVED BY SUBMITTED BY .___.\_._S‘D‘L

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




Namiona.. Rabio Astronomy OBSERVATORY

Posr Orric Box 2 ReroRY no.HJﬂ:_a_
GrerN Banx, West VIRGINIA 24844 CONTRACT uo: E:ﬁp'-'
TELEPHONE ARBOVALE 484-301 PASE 3,\3 of

oare =22 =69

PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE TRUCKS & RAILS
susecT: AZIMUTH TURN TABLE

EFFECTIVE PRESSURE AREA = Qx3 = 270 FT°
AT STow POMTION)

@ x 280,000
THEREFOR : BEARING PRERWRE \q = ~ 94 = 1400 PSF
. (oK)
{08 x 24 +
Tene ™ —w = 124000 W

LBS SILTY GRAVELS, GRAVEL- SAND-
Ko For. SOIL = 400  Au3 (su:r MXTURES | GROUP  GM¥ )

K = Kol = 400 x108 = 43 200 &8s A2

4/ 43,0 ) 4 -4 -0
P o= 4%3.0%10° x 124,00 = |290x%x0 = |3x\0 N

83570 Wunx = Lo’
Meuax = 4-7>" (6’°+ Br) T a4, oy’ s (42) - sf::/m

350 w) = . BQ:B}u-‘.o?\x\m-l.ss
= Tpo0at ™) = 5.2x10 iiss Pa= .

5.2 ><\OL
SBHM = |z_q.x\o/ = 500 PST @K)

V.o, Mopulus OF RUPTURE OF APrROX, 750 PST
(ENDYRANCGE LINT a¢ 375 PsL)

REQUILES SOME STEEL REINFORCEMENT | % FRoM Bl HORNE.

PREPARED BY O~R~HE“JE APPROVED BY SUBMITTED BY S'D'L-

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



Natonar, Rabio AstronoMy OzBsERvVATORY

Poer Ormicx Box 2 REPORT uo.ﬂlg_
GaEEN BANx, WEsT VIRGINIA 24944 CONTRACT NO. =
TELEPHONE ARBOVALE 436-2011 '“‘m - 7&
DATE \-22-69
PROJECT: 300 FT. DIA. HOMILOGY TE\ESCOPE  TRUCKS & RRILS
sussecT: AZIMVTH TURNTABLE
3.8.3 DEFRECTIONS *: (PRELMINARY)
hP 215 = 250,000
o) RAL ' Yoo = 2K T zxixiof = 0015 IN
w
b) FovnoaTong SOL Y°: = Sk (Z-Abq—A;;,b
Aga FoR Q = 120 1IN : Poy = lox.08 = |56
8350 (1.566)
Yop = 28100 (2'~4’°°') = |50
Yraok = -\S20+.0015 = ,15351N
CPRING CONSTANT  :  (PRELININARY)
2 \0g
x 6 By
Kmaoc = Jisss T 3oxlo 7
OR ASUHE GSINGIE WHEEL PAR LOAD OF 500,000 LB OveR
A 4 FT (48 1 WDTH) + 2x6w
S00,000 %0 ,\ 53 = 0970 OK
THEN  Yor = Tx15,500 s —

PREPARED BY OR HENE APPROVED BY SUBMITTED BY .SDL

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




Narionar Rapio Astronomy OpsErvaToRY

Posr Orrics Box 2 REPORT "HR_L7q-
GaeEN Banx, WiesT VImomNiA 24944 cou::uc:ono. RAP-T]
TELEPNONE ARBOVALE 456-%011 '..taﬁlor ‘
DATE \‘;Z-G ‘
PROJECT: 200 FT. DIA. HOMOLOGY TELESCOPE TRUCKS § RAIL

susiECT:  AZIMUTH TURN TARLE

3.3¢ CONTACT STRESS N WHEEL AND RAIL

R = '8 W . Rgau= 18w
2o =le
A+B = Zld'%'*'ii'\g = (0S55 N-‘
X - 3
R R

3 —
= .49 -\/ZSO,OOOxH.ZX\OT = S88 N

- , 588 LR

b . Nt
JaN I}.2 x\0

Chax = - Ce(B) = .64x 55000 = 340,000 PST

Tux = CT () = .22xSes000 = 15000 PSI

Temx ~ % (&) = lax RE000 = 100,00 bST

sneoants o R HEINE  aremoveo v wonrrres o SDiL.

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



Naronar. Rabio AstronoMy OBSERVATORY

Poer Ormcn Box 2 REPORT uo..qu;L.
Gaean Banx, Wist Vmmainia 24944 CONTRACT NO, RAP-19
TELEPHONE ARBOVALE 486.2011 '“;3,\nop:'_é___
oare MBY 2 1969

PROJECT: 30Y FT. DIA. HonoLos'r TE(ESCOPE
ZHUTH TyRNTA
susuecT: PESIGN /A/ d/k’dUMFé‘Ré‘UTIHL D/I?EGT’/O}U
, [09-D-0/2

3.85 7 OII/GRé‘T‘é' FQQ/VD/?T/OA/ /N _THE

Q/RCUM FEREITIRL  DIREATION ]S GONSIDERED TU BE
RN IIVFIVITE  EERM N AN ELRSTIC  FoNNDRTION.

oI I T
et l T 1 ; l' . l 1 —

— — w— e

LORDS, 42 RFr &' CENTERS LONG ITODINALLY RMD
57 CENTERS TRANSVELSLY; P=35X10% LGS,

FSSUME THESE  CONCRETE  PROPERTIES'
£.'= 4000 psi
WORKIN G STRESS FOR CONCRETE!
(-c=0.49x 4000
= |¥00 Pt

7THE FOLLOW NG KEFEREMNIE MRKES R STRTEMENT
RS 1O THE — ENVDURRANCE LIMIT COF CONMCKETE !

FS OPLE, TR & QL HRALSPOS: " “ROBHBLE FRTIGUE L/FE
OF m;//u COMCRETE — WITH ~STIESS GRALIENMT"
Cl JOURNRL, TITLE No. 63-2 VoL ¢3; JAN cc PG 59

CONCLOSIONV 7 PG 79 MRKES THE Follow/MG S'rmemem.'
'"THE CURPRENT HRASHO FULOWRBE COMGRETE GOMPRESS|/E STRESS
OF 040 f, IS R CONSERVATIVE ESTIMRTE OF THE FHT/GU&‘
CTIRENGTH OF CONCRETE [N COMPRESSIOM.,.. B GOMPRESSIVE STKESS
OF 0S50 t: MRY BE AUOWED AT THE ToP FIGRES

PREPARED BY B M ¢ M APPROVED B®Y \N ‘64 SUBMITTED BY S - D > L |

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




Narsonar. Rano Astaovony Ozszrvarony
REPORYT NO -Hﬁ:—‘——

Posr Ormica Box 2 .
Gauan Banx, Wxer VIoneaa 24944 CONTRACT NO. Rae-M
TELEPHONE ARBOVALE 458.901) ,“;3&”15____
DATE M

PROJECT: 290 FT. DIA. HOMOLOGY TEIESCOPE
SUBJECT: AZ\MUTH TURNTABLE

WORKING STRESS FUOR STEEL!
f. = 20000 ps|

THIS  REFERENMCE (COMMENTS ON THE ENDURAMEE LIMIT
oF STEEL !

KEMNETH T BURTON & E/VIND HIGNES 7R0; “FRTIGUE TESTS
I0OF ReEIMFOROING BARS - THOK WELDING or STIRRUPS"

AC1 JOURNRL , TITLE No. G4-24; VoL 6#; MAY 1907, PG. 244

FIGURE 5 ON PG 249 CQLERRLY SHOWS THRT THE
ENDYRRMCE  L/MmIT 1S RBoUT 20KSI,

MODLUS — OF ELRSTICITY:
& W'3IIVE" RAel coDe see 1102(a)

FOR 4000 PSI CONCRETE, &,= q¢cx/0° PS/

USE! WORKING STRESS DESIGN

SEE  ACI RUILDING (CoDE TABLE 1002(Q)
SeeTIion 1003

PREPARED Y R Mem APPROVED BY Mﬁt SUBMITTED BY iDL :

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



Naronar Rabio Astmonoamy OssErvaTonry

Posr Ormicn Box 2 REPORTY uo.ﬂi—
Gauan Banx, Wast Vinoraa 24944 CONTRACY nﬂ
TELEPHONE ARBOVALE  486.9011 n.¢3_'?.tor
DATE

PROJECT: 270 FT. DIA, HoMolLOGY TELE S CoPE
suBveECcT: AZIMUTH TORNTARLIE

1 L4X/0° LBS
—1

I e~ =
i R A R . € 3 S
?"'\ Y CrakdILRL CONMARETE fOMILATION SN
1 = /74 FIr= 20728 /M
" . e e T L L -
J_J_—[
|
|
t..“_. L5 ] ,1
- i
el 9’
FOUNDRTION
PALPARED OY B MeEM APPROVED Y \Nsbi SUSMITTED BY S D.L.

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



NatroNnar Rapio Astronomy OBSERVATORY
Poer Orrion Box 2

REPORT NO. 1t -8
GrreN Banx, West VIRGINIA 24944 CONTRACT NO, hat
TELEPHONE ARBWALE 436.2011 ".'3£°'

DATE

PROJECT: 200 FT. DIA. HOMOLOGY TELESCOPE
susvecT: AZIMUTH TURNTRASLE

LONGITODINAL  TRANSFORMEQ — SECTION
TRY: R 2785/0% [ S48 /WP
* 2 "

. (08"
o ot 'tkd-z kd :7‘7'.
J2/" T ] " ‘?4)(75??4:;/1
2/-i<d
1 — -+ . 1

SRER MOMENTS  RARUT MR : WA IX 2755
d « 2425 "
108 xd (B2) + 493(kd-2) = 24% (2/-Kd)
5K F 493 kd — 98¢ = 5208 - 248k d
54(kd)* + 297 kd = 5307 s
kd)+ ssvkd + (552) = %/@f
(kd + 275) = (1229

wd = 754 /M K= 4359

MOMENT OF INERTIA OVER PoSITIVE MOMENT
LENGTH

429 1425, 3075 1%/
L - ,Q&Qﬂl’ ((0% x 254) Lzﬁ » 423 L?sﬂ)z + 2425‘0&46‘

3¥CO + //CR0 + /574 + 44300
é)290 ww*

PREPARED BY R MM APPROVED BY ‘N \b \ S.D.L.

SUBMITTED BY

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




Narorar Ranso Astaowormy Ozszuvaromy
Poer Owracs Box 2 REPORT uo.-%
Gaszn Banx, Wast Vmncavta 24044 CONTRACY NO.
TELEPHONE ARBOVALE 408.301) num"_n._—
DATE

PROJECT: 350 Pr. DIA, HOMO\06Y TEISSCOPE
susvecT: AZ\MUTH TURNTAGLE

OVER THE PIRTION OF THE BERPM &IrH
NEGATIVE MOMENT THERE witl RE P DIFFERENT
bePTH  FOR

THE COMPRESSION  BLoctk RMD A
DIFFERENT MOMENMNT ©OF /NERTIAR

nR'= 49.3 1W'*
N —— / "
=
22" _y@o_ —
- } kd-3 |\d _
Far 7%

i~ 2425 /N*
PRER MOMENTS RBOUT MNEUTRAL R XIS

jo8 kd(l§8) + 2425(kd-3) = 493(22- Kd)
54 (kd)" + 24765 kd~ 744 = /o5~ 498 kd
SHKkd) + 297/4d = /329 143 s
kd)*+ &sokd + (552 = /?(/5%7
(kd +275)"= (¢.44)°
Kd= 2¢7 /M
/NERTIR!

0477 a3z
I,: /0"“""73 £ (/0?x349)(§.f:2f+ 2475 (069 + 47@M

452 + [/35C+ )%+ /6570
= 1949¢ wf

MomeE. /u7' aF

raraneo v _[3 MCM APPROVED BY \M \ﬁ\ SUBMITTED BY _iD L.

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




Narsosar. Raseo Astnosouy Onexavaronr _
o'%gg'_%'_.

Posr Ovmcn Doz 2 REPORT WO.

Gamase Banx, Wrsr Vononaa  sasue CONTRAGY NO.
TRLEPHONE ARBOVALYE 4089011 m&ul‘-———
e MRY 2 (949

PROJECT: 200 FT. DIA. HOMOLOGT TElESCOPE
sulECT: D2\MUTH TURNTRBLE

THE BERM HRS TWO INERTIRS, ONE T[HREE TIMES
THE OTHER, FOR T7THIS ITERRIION  FHE EFFECTIVE
MOMENT OF INERTIR Gt BE THKEN S THE

RVERFAGE.,
I +Z;

Lerreerive = 2
[ 845¢ - 61790
2

= 40,43 wf —

CRUTION .  THE FINRL DESIEN SHOULD  GONS|DER THE
aHpNGE /N INERTIR THE  RNRLYTICRL FPROCEDVRE /S

OUTLINED  JN;  HETENY/(, M, & BEAMS ON_€LASTIE
EOUNRATION § UNIVERSITY ' OF "MICHIGAN PRESS; [94¢; R 97

CoMPUTE  THE CONSTRNT, 8 From rHE EFFreerie

/NERTIR. *@ V#—S?

WHERE ! K= o0 LESINIX 0% IN

= 43200 zas///v DER. JLINERL TN,
&= SCtEX/0¢ PSY
L= 4014 x/0% /v*

4
B=|___ 4 zxm
4><344 X/0° X 4o € x70*
\fz 4/ x/0°% NOTE! TO RCCOUNT FoR
y LACK OF [SoTRopP/C
= = GURV/?WRQ.
020;45 /N pag é‘ gfo(://;.v
P ?.%?" = 3¢+ x/06
= 3%/ W = 37 Fr -

A, THE WRAVELENGTH OF THE ELASTIC GURVE, IS AN
INDICRTION OF THE LEMGTH JF THE INFINITE BEAM T0 RE

LGOIVSIOGJRED

S.D.L.

Pagranee oY L MM APPROVED B u);!)\ sUSMITYED oY

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



Narionar Ranio Astaovomy OnssuvaTomy
Poer Ormca Box 2 REPORT NO. 14-

Gauzn Banx, Wist Vmonaa 24044 CONTRACT NO. =1

TELEPHONE ARBIVALE 486.3011 PaSE
DATE

PROJECT: 309 FT. DIA. HiMOL0eT TE\ESCOPE
suBJECT: AZIMUTH TURNTAGLE

CGOMPUTE _MOMENTS RBY R SEMHFGRRPHICRL PROGEDURE!
SUPERIMPOSE THE fOUR LORDS TO OBTRIN THE MOMENT
DIRGRAM  IN THE VIGNITY OF THE TRUEK. FOR R
CONCENTRRTED LORD'!

M= 2%_ C(‘B?()

8x x C(®X)

o 19 1,000
05 30.3 OR42
L0 we -0/
/5 w9 ~-0,207
20 /212 ~0.179
25 /5.5 -011%
30 1§20 -0, 056
35 212 -00! ¥
40 242 +0.002
45 272 0009
Y7 J03 0o0%

THE Fonerions oF (8X) RARE TRKEN  FROM THE
HETENY/I  REFERENCE

THE SOPERPOSITICN IS DONMNE GRRPRIGRLLY ON PG /0.
R MAXIMUM 0CCURS AT X,=9¢" MNUMERICGALLY

Munx ,9,,;4-%[@(@«,) + C(8%) +C(8%s) + C(8%,)]
WHERE : K, 2 96, X,= 4, K70, %,* 4%
< o [Clo0lZras) +0 loores et
+ Qlootesxe) + 06&0\40;?;-4?)

= 3% L- 0.2079 —0004% +100 - 0.00 4%)

= 3L (0.7825)

PREPARED BY R MM APPROVED OV ‘N\zb\ SUBMITTED OY S‘D'L'

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



77 32

ar 76
¥4
0. 75
050 FINAL MOMENT
CURvVE
’g a2 g
N \
03] N
& - :
I o . oo - 5
42§ X(INCHES)(FROM LEFT LoRD)
O 45
4% © Fr6uRE | LONGITUDINRL INFIMNITE BERM
MOMENT  DIRGRAM




NationaL Rapio Astronomy OBSERVATORY n
Post Orrica Box 2 REPORT NO. 13-6

GreeN Banx, West VIRGINIA 24944 CONTRACT NO. RAP-19
TELEPHONE ARBOVALE  456.2011 ".5.20 or 7&
DATE Mﬁ.

PROJECT: 290 FT. DIA. HoOMoL0GY TELESCOPE
SUBJECT: AZ\MUTH TURNTRABLE

Muax - 2-50X/0° X 0. 7825
4X 00/65

= 4/5X/0% - Les
~H MHX/M(/M NECRTIVE MomeMNT OCCURS AT X ~212"

Mmf “'"_'[C)(GY)JF C(0x, )+ C(8%) +—c<8x¢)_]
i WHERE! X, =212 K= [6F X3=1/6C, X" A'd

P
28 |- 00177 - 00883 — 0./8%% - 0./576)

- & €044¢5)

- -350x/0° x 044¢5
4L X 00/e5

M= —2.365 X 10 JW-LES

COMPYTE  STRESSES IN POSITIVE RND  NEGRTIVE
MOMENT  PORT/IONS

PORITIVE MOMENT LENGTH:

- e
¢ M= 4/5X0% V- L6
C= 754 /N
I'= G790
F= 2/5x0° X754
¢./79 x 0%

fi= o6 Ps1 < I%00 PSI OK

PREPARED BY RB MV APPROVED BY \M ‘\50 SUBMITTED BY g ~D‘L v

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



Nationar Rapio AstroNomy OBsErvaTORY
Poer Orrica Box 2
GrEEN Banx, West VIRGINIA 24944

REPORT NO. H 7ﬁ-%

-

CONTRACTY NO.

TELEPHONE ARBOVALE  458.2011 ".£3ﬁo'L——

DATE

PROVECT: 2000 FT. DIA. HOMOLIGY TELESCOPE
susJECT: AZMUTH TURNTABLE

foo= 445%0° x 134C _ g9p3
(AN 6/79}(/04' - 9

h= nhe= 9x 903

= ¥/30 PS/ < Zoo00 PSI
MNECRTIVE MOMENT LENGTH

M= =2.365 X/0° V- LES
= /95 X0% w*

%c c
* . 2365 X 3¢Y x/0
'p“* /¥EX/0F

= 472 pS1 < /800 PSI

foo - ,ggc/&;:x//;g/xm‘ . 2840 PS

Fs= nfys = 9x 2390

TO THARATr (S€Dp FOR mome NTS

OK.

oK

= 2/,050 PS/ > 20000 PS) FLOWABLE

COMPUTE DEFLECTIONS ©Y A METHOL SIMILIRR

LxX ‘X H BXx) Y = %cz Aex)
o O /000
0os 703 0, 8453
/.0 GG 0 50%
/S 909 0.23%
20 12 1.2 0.007
2s /515 =007
30 /5§20 —0042
35 212 -0039
40 242 ~0.026
45 772 -00/3
50 303 - 0,005
PREPARED BY B MCM APPROVED ®Y \,\) '()' SUBMITTED BY _§‘D ‘LL

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



2.8

228

2.00

__Bwax*2.55 A\
DEFLECTIoN OF SECOMND

WHEEL
Y, 2475 ‘;&;

3-32

OF Te
 DEFLECTION OF FIRST WHEEL
4= 157 LE
FINAL
DEFLECTION
QURVE

-0.25]

FlIeURE 2

X (INCHES) (FROM LEFT LORD)

LONGITUDIWAL  JNFIRITE BEAM
DEFLECTION  VIRGKAM



Nationar Rabio Astronomy OpsErvaTory

Posr Orman Box 2 REPORT NO. .7 -$
Gruan Banx, WistT VIRGINIA 24944 ACT uo =1
TELEPHONE ARBOVALE 438.2011 !§

DATE

PROJECT: 300 FT. DIA. HoMoLogy TEIESCOPE
SUBJECT: AZIMUTH TURNTABRILE

THE SEM GrRRAPHICAL  SpLuTION o THE  DEFLECTION
CuorVE /S C/Vé‘N oN PG 14 R MRXIMUM QCCURS AT X,=27Z,

Y ZK[F%@%) FR(EX) + A%y + AE%]

WHERE | = 72 X, = 24 Ky=24 X, 772
' ).39¢
% . 2 K D? (0 0/45 >< /z) + /7(00/45‘% 24)

(I8
#R(00165%24) ¢ A (c0les X 72)]

S -—~,§ [ 089¢c + 08505 + gesos +039¢6)

= 850<0°x 145X (2.554)
2X 432X wof

S 066 x2 5654
= 0/7085 /U

FROM  THE G RRPHILAL
OF THE TOP Por /S FFIOND

SOLUTION  THE  DEFLECTION

DEFLECTION OF FIKST WHEEC

L
g = 137 Fe < 187 x00ése

=0/25 N
DEFLECT/ION OF SECGOMND WHEEL
Pe
4= 2475 ¢ = 2475 x0064¥
= 0/653 )N

PREPARED OY R MeM APPROVED BY b\“?’\ SUBMITTED BY S‘D\L.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL S8CIENCE FOUNDATION
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FI&URE 3 LONGITUDINAL INFINITE BEAM
SHERR  DIRGRAM
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wlfx ﬁ? e aon - Bt
wﬁﬁ P wi*w: awwi - A

IR 1
i «:;
. i. wxy

-

w
5




Narionar Rapbio Astronomy OmsErvaTony

Posr Orrics Box 2 REPORT no.ﬂ_’i_
GauaN Banx, WesT VIRGINIA 24944 contmacr wo. RAL=T9
TELEPHONE ARBOVALE 456.201t PASE Mo' 7

DATE

PROVECT: 90 FT. DIA. HoMologY TEIESCOPE
SUBJECT: AZ\HUTH TURNTMBLE

%
- gl + gz.
33 - "“""""‘2
- O/25+2 /653
2

Rl b= o/45 N
/ +T
g

20125
90/65‘3 J [TOIZSm

THE RUOWABLE DEFLECRTION N
Y T ip_.
Aee. Rl

WHERE THE RLLoWRBLE  STIFFAESS /S GIVEN AS!

7
Ragwe™ L3X/0 ZLBS//n

Yoy = AXZ50x/0°
L3X /07

= 0/07¢ /M <4, = O/F5 MG,

prerane oy _ 3 MCMV) APPROVED BY b‘/lf). SUSMITTED BY S.D. L.

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



Narionar Rabio Astronomy OssEmvarory

Poer Ormox Box 2 REPORT no.mtj_
GnueN Banx, Wast VIRGINiA 24944 CONTRACT NO. .K.Bﬂ'.ll
TELEPHONE ARBOVALE 488.2011 ".‘3_'_'3‘.” 6

oare MAY 7198

PROJECT: 390 FT. DI\A. HoMoL0&Y TELESCoPR
susveEcT: AZ\MUTH TURNTABLE

COMPUTE  EELECTIVE LENGTH  OF RIGID [PE7AM

\REQUIREY 1O OBTAIN __SAECIFIED  STyEFMESS
M Lerr = Kpee
/oo Lma | L2007 285/ DerL
err T K £32 x/0% L85 /10 DEFL [ LI IV
Leee = BOLS  L/INEAL IMCHES

COMPRRING  Leee 7O L 0F  DEFLECTION DIAGRAM (PG |4)
Y/ RRMEE  LUHERE  FRUNDRTION REACTION 1S “SIGMIFICRMT
SRY AS AN EXAmpLE  WHERE 8% 4 Cuax ’

Kz=/2" ok L=/9 )u

SINCE L REQUIRED  fOR THE  KRICID  BERM IS MucH
(CRERTER  THAN L=/9¢ M, /1 1S DOUGTFUL THRT
(TRY  REASOMRALBLE SECTION) awild FROVIDE THE
STIFFNESS REQUIRED

¢ 6
|.4x10 (8
Tws K= s~ lerxie AR

PREPARED BY 2 m¢ M APPROVED BY ‘N »F) v SUBMITTED BY S .D. L \

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



Narionar. Rano Astronvormy OmszavaTony

Posr Ovmcs Box 2 REPORT WO, J9-
Gauan Banx, Wast VIonaa 24944 CONTRACT NO. =1
TELEPHONE ARBOVALE 488.9811

vnc&‘a?lor
DATE

PROJECT: 309 FT. DIA. HONMOLOGY TELESCOPE
SUBJECT! AZIMUTH TURNTABLE

CIMPRRE  DERD QIEIGHT  DEFLECTION LiiTH  Mximom
WEGATIVE  DERLEATION DUE TV LIVE _LIRD

MRX IMym  NEGATIVE DEFLERTION!
P = Q06 AT KA 325 IV
Yy = 00C %%
006 (0065%)
4a2x0" % v
DERD WEICHT DEFLECTION.

i

y . L
Pw K o -~ -
WHERE W T J'vc//i(‘/x A
> Z2S LBS/LI 14
. 245
Sow® TE7R7*
= 562 x0°% 0 > 902%x5% 0 =y

“MIN

THEREFORE  THE  FOUNMDRTION DOES MT LIFT=OFF (OR
KEQRUIRE TENSION JO GBE DLEVEWOPRPED IN  FOUNDRTION,

)
THE WM ON AN ECHSTIC FELNDRTION MoDEC /S
R GooD  OME

PREPARED BY 2 MM APPROVED BY lN '6 : SUBMITTED BY S.D.L.

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



Narionar Rapio Astronomy OmspavarTony

Posr Ormcs Box 2 REPORT uo..tﬂﬂi_
Gruan Banx, Wesr Vinomvia 24044 CONTRACY .o.B&E:lt
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22 - 00120
2722 =0.0023
203 ¢ 0olg

THE  SEMIGRRIMICRAL  SOLUTION 1S GIVEN ©N P4 17,
FROM THRT  FIGURE A7 SHKHERR MRXIMUM  OCEURS ivs
K = /L NWUMERICALLY

X, 744, K= 96, Xz 4%, X, 0

VT - t?‘{ D (00165 x 144) + D@0ICT X %)
+D(00I65X 4%) + D(00I6S x0)f

Pc 500067 —000273 ro.272  +100
= - 2 :D(2375) + PU5¥3)+ D(0.792) + D(0)}
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Q 3z w3
0004 3/52
. v/3 2 %07 ¢ )
ooras - 2220 7249 GRAPHEALY §123% Ok

Yz 2.9/ x/0° 165
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JHE MNOMIIIRAL S HERR STRESS /S

at 1\6‘ A BulLDIvG CoDEe  See 1201 i)
= ¥%7 PS|
U, 7 MVE RCI BUILDING @ODE THRBLE Joo2(Q)
= 70 PSI WITH N0 VERTIGRL REINFORCEMENT
Vo SOVE  wird  REINFORCEMENT
=~ Z/6 PV > %7 PSI ox.

DETERM INE  SPRA/ING  OF  VERTIGRL REINFORAENELT

SPACING  DETERMIMNED BY KESTRICTIONS IN
SEC /6 ) CobE

s=$-%t- 2 m
LONG! TUDINVRLLY

S= /2 JveHES [¥2 - STIRRUPS
TRANS VERSELY !

S~ 2 sekes oF Bz O-SHIRRUPS
R 4 SErS OF (-STIRRUPS

Nk | |
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X
Y 1
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SUBJECT: DES/GN /N THE TRANSVERSE DIRECTION

L THE  [OUNDRTION [N THE TIRNSVERSE DIRECTION

IS COMSIPEREL © EE A FINITE BEHFLyM  ON RN
ELRST /@ FOUNDRTION

P= 0 9x0°% 185 /
24" e &2

ps
j/ / - ;24."
/ ‘_",/w 208" e %
=

THE 20RDS | P, RO OVER THE /44" LIDTH.
THIS 1S THE SPMmeE RS HRVING oOnE- FOURTH THE
L0/7D RCTING ON K BeRMm 48 w /D€,

K’'= 200 £GS/M°3

K= /44 X %00

= 57600 LBS/M DEFL J LINERL TN,
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TRY!  Fg = /0 IV

2= 20 w*
DELPTH OF COMPRESSION BLOCK  FND MOMENT OF INERTI?

POS | TIVE M*OME/W' ses Zgu: A IX7-63 /N
e é
T
2” lkdg-:'f Ki'sg
t# : MA
21 ) .
2/- kd N Ix/) 99 /m*
6%/
= — :}._. / : / l
1244d (B) + ¢3(Kkd-2) = 99(2/-Kd)
72 (Kd)* # 63k - 126 = 20%0 - 99 ko

72kd) + 162 kd = 2204 ,,
192
(kd)*+ 2.25kd + (%)= )%;g,a/ﬁfig'
o + 1125) = (56)°
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2/ 5/3 j //,
3 2 6. z2/1,
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= JI/% +# 3350 F 404 F 2¢¥S50
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VEGRTIVE  MOMENT SECTION:

TL= |
Izz-x/dw‘ nR'= 63 W*
22" —MA
-3
G Koy

| |
A —— __7___l
}3 194 A = 99/0*

/#4kd (B) + 99(Kd-3) ~ 63(22-kd)
72"+ P9kd - 297= 135 — 43k

, ’
72(kd)" + /iz kd = /i85 prir i

(kd)" + zzg/«w(w) 2347 [245]
(kd +413)* = (497)°

Kd = Z$4 jpeHeES

56¢ 3‘6%‘5’

I= [#(Sve] | (f44x3vH(%E 4 99 G50 + G305
= 679 #* 2037 + &7 + 20750
= 23535 wW*

HGRIN, RS AR APPROXIMATION, RN EFFECTIVE MOMENT
OF INERTIA 1S CBED, THE MORE EXRET RURLYSIS 1S
EXRRINED ()N THE HETENYI REFEREMNAE, THE STIFFMESS
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Zoer = 23536 + 4 (3)720-23535)
= 2%995 W* -

I

=V 570 X0
dX 364X 10°x 290 xn0*

4
= IZez x0™™

= g0/92 W' -
L2%
A= co/72.
=~ 3275 /M T 2LZS FT

THE — PROCEDURE FO THE SoLor’on oF /R FINITE

BERM ©ON AN ELRST/IE  FACNVORTION wWITH TWo
SYMETRICICL Y PLRACED LOAOS /S Fowo /N TIMOSHENKD S:
RE OF - | D VAV NOSTRAND

ComMPANY, THC., 1956, FG. 15~ (7
M= 2z 1el8p-c)] + ece}
V' s £ {peu-of + D)l

M = %D + c(@jﬂ-}- -A—gf"[l + p(ged)]
V,;____%_D — D(_@jﬂ— M%B‘[I—g(&!)]
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R(Ex) = PBx); Be= P@x); C(@) = Usx) | DEX)= 6(EX)

S.D.L
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4 X 00/92 -00611 00707
02542
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m = 2 [+ o] + ¥ 0+ peesy]
= 2[1+ cloonzxio)] + %2 + 002 x08)]

, - O\ 70 -0.0607
= 2%‘ LI+ (2‘0755.7 + -Mi"’[l + D(2.075)]  lvsoo om0
Qs Mo -0 1706 -0.0407
= sx009t0.5294] + F [09393] 105294 + 9393

M= /0% G, + 049 M,

V== o)1 ps)] - K€ [i- p@d)]

i %_D - D(0,0I?ZXM?‘)]‘ M%Q_[/ - R(00i92 X/O?)J

- (-0.0007 00493
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QO0%%2 0504

= - Lol g, - go92xa3507 M 00022 Q2011
Z —_— ...:_2 004'93
" _ Q0011 [ oooo
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507
M +M”" =0
v+ =o

) O Ix0% ~/08Q +a469 M, =0
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FROM  2) c
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From 1)
O 7x/0% + 10.9(= 001778 M, +a% 75%0°) + Q49 My =0

07X — al92 My + 397X0° F 049 M, =0

+$0277 M, + #E72x0° =0

eI xn’
% B 0277

M ==/6§7 X/0% 1v-L8s —

Q= -00/27(-16.5) x0°)+ 03675 %10 ¢
= 402995 X 0% # 0.3675 X/0 ¢
G= g dcc? )(/0(4@3 -
SOEBSTITUTE  INTO 1) RAERIN:
O 7x/0% + /0 8(0C6C7 X/0%) + 0.4C9 (-16.87X/0%) Z0
07xw b+ 720%0%= 79 xw0° <0
20X10°— 29/ xi0t =0  Ck

HS A FURTHER CHECK, THERE SHOULD BRe ZERD MOMEMT
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@ P Q-
27 .ig___éo Ao ze | ’
M 1 ¢ 1M
( F———-’X, —X2 —»"X2 ~X¢
. 24 7
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PVTE BENDING MOMENTS
i COMNDITION  THE MOMEMNT EQURTION SO THRT
GRAPHICAL  SUPERPOSITION |S SIMRLIFIED

M= 24L2>0° Q2xp € A ¢ a
¥ dx o009z Ctex) + 4><22392 ﬁy*%‘z“ éen)
+ 0sez2xw® 0mx) 1 (4 2309 D)

£x0./92
~ (- /4.27 x/0%)  DlEx,)

My B6¥ X0 CE@X) + 912x0 ClBR) + 9z X/ C(a%3)
£ FCEX0CORG) — §44 X0 DIOX)- 844 2/0°D(0X,)

MUCTIPLYING AND - DIVIDING BY THE SMRLLEST
COEFFICIENT, E44X/0%

My = {/03 C@X,) + [052 C(CXg) +/1082C(8%s)
#4103 CBXg) — DIEX) — D&%} 844 xm¢

THESE Fonverions oF ‘Clamp DY may GE

ERSILY TREUWURTED AND GRRPHED  THE RESULTAMT
SUPERPOSITION MUST BE MUIATIRIED BY F44xs06,
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7 0 #/0000| 1030 /082
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XA 3125 |+0. 1430 O /47 0./58
C9 46.¥ — 0065 —0.0L¥ —-0.02/
/ 2 625 -0 17/6| —0.177 —0./%
l5 7% 2 -0200%| —0.2183 — 0224
2's 93.¢ - 0/9%5| —0. 204 — 0215
2,/ JO% € |-o0kr¢ | —0/73 -0 1%/
2.4 /250 |=-01282| -0,)32 -0, /139
Ox X DEX)|
7 7, /000
23 /5.62 a70%
a¢ 3125 | 0453
a9 4. ¥ 0253
/.2 G5 009
/5 752 0.0/6
Ly | 939 | —ao3w
2./ /094 | —0K2
2.4 /250 | =0o67
eremes w3 MM sormows o WP wourrres o _SDL,
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Mo, = 5 0l8%) + ZE00%) + F0lex) + 55 Clon,)
+ Lk p(ex) + e ploxg)
WHERE! X, 30 Xy = 2% Kg= £4 X, = IOF

MNMOTE THE S/6MN OF RFEC/ISSRAS HRE CNIMAORTARNT
SINGe  Q(BX) AND IXCX) RRe SYMETRIC [FND RANTI-
SYMETRIG , RESPECT IVELY, a//TH RESPECT 76 THE ORIGIN,

G=Gr= 0667 xw° 4bs
M= M, = —16,87 X/10% w-cas

B=R= arxw® reés
Mh.o> 8 % g Clool92x0) + 4-(1 C(0.0192 x24) + % e (00192 x £4)
+ ;Qg—cmmzxm&) + Y Dlovszxe) +LLpoorszxws)
G - 02075
. 22 alof 4% c(046/) + —g— e(/a/z)
" @”'c(zms) + Lk D(0) +—‘D(2075‘)
O 23853
% Mhro™ 4%%5’(/2 % a‘a/ezz £
&7&7;1” + _0.7X00 ¢ x(-0.2075) + %gézyﬁ‘x(.g,gw)
02%63 4 x d.o/92 X 0.0092
£ o,'z?‘;é +_(7¢.87x10)x 1000 . (/¢ ¥IXI0°) X(-0.0407)

2.0 2.0

Moy = B.CIX0 % 26%0X00°~ 1992 x0%- 1452505 % £ 230 4 512X €
Y295x00° — 14814 %00 2¢ 2 ek,
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THE POMENT OIRERAM IS GIVEN oA PG 30
NUMERICALLY THE MRAXIMUM RND MINIMUM  MoMEMTS R

Milyozs™ 03 C(0X) + 10%2 C(@%) + [0%2 C(C%a)
+ /03 C(EX,) - D(BX,) - DX} 844 x/0°
WHERE : X, =24 ,X,20, X, 84, X,° jo¥®
= §103¢(00192%24) +1.0%2 C(00192.X0) + 1052 C(00192X44)
+ 103 C(00192 X I08) — D(0.0192 X 24) - D(00192x 108)}8.44 X °
) 284 4000 ~Q 2075
=102 e{oain +1.0%2 c(o) + 1o%2 cﬁ.uz)
F1020(8558) - D é"’fé’b -D (Z.Z‘;;)} 44 xm ¢
0.2%63  02¥S3  Q.5US7 Q567

02242 -0001/( -0.6673 =209 %
00/1] 0234z 200V 0849

020717 A
= §02927 4 1052 - 02245 - 01765~Q5C 49 +0.060R P44
= 20.9705% 244 x6° (GrAPHICAWLY: f0463 CK)
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PROVECT: 299 FT. DIA, HOMOLO0GY TEIE COPE
SUBJECT: AZIMVTH TURNTARIE

FOR  MIN/MIM  MOMENT!
K SF Xy¥ 30" X730 Ky 5¢"
/%% o - L103C(00/92x5°4) + /082 C(00192 X30)
+ 10820 (00192 x30) + LO3C(00/92 X54)
- D(00192X5¢) - DOX1I2XEE)E §44xm0°¢

-0./R52 *+O /6D
= 2403C(103%) + [082€(0.57¢)
+0./652 — /252

£ 10820(057¢) + 103C(103§)
_0(70%) - 0&2?8‘3),? S4dxnp ¢
— 0 /257 —0./223 217209 01709 O 183y  0/83%
egpss) fhmzy als —gas g0 A
_x .2 X6 X ¥
0.002%% 00564 00392 S 44 55 ¢

= §~01291 + 01790 +0.17% - 2/2%/ - 0.1 800-01%0f
£0 20028 x 44X /0 © (GrAPHICALLY: 50253 CK)

Mow = 220 X105 - 155, —=

\CRLCURTE THE STRESSES OCCURING 1IN FHE KENRRESD
BERM HT THE MRXIMUM BND MINIMUM  MOMENT SECTIONS

i

MAX/MUM  POSITIVE MOMENT SECTION:

7= Mo M= 397 x/0°IM-LBS
¢ L= 3/7<0 /N
£ 39xw°x 453
3172 x0°%
= 577 PS) < /ol PSI R oK.
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foe = B92x0°%% 1647 (STRESS IN _GONCRETE RDIACEMT
317 x /07 TO STEEL)

= 2060 PS/
L nke* 9x 2000
= [85C0 PsI < 20,000 Psi RLL. Ok
MAEXIMUmM  MEGATIVE MOMENT SECTIOM:

= 4 M= 220 x/0 € IN-LBS
I: 23535 /w*

b= 220x0° X 384
2354 xm0*

= 859 pS/ < 1800 PSI RlLL. OK

b7 220%00° x /%1
2354 x/0*

= /9C PSS/
L= 9xfe= Ix/eic
= /5 2%¥0 PSI <z2gooo PSI ALL. OK,
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PROJECT: 29 FT. DIA. HOMOL06Y “TEISICOPE
susJecT: AZ\MUTH TURNTABLE

CompPore  THE LELLECTIONS OF THE TRANSVERSE
FINITE LBEAM

THE EQURTION IR  DEFRLECTION /S
g~ BE Aex) + L miox) +BE o) 1 GE piex)
o M8 p(gr) # LLE plax,)
AGAIN THE EQURTION IS SIMPLIFIED!

Y= Q0 ¢e72x/0°x 492_5_&‘1/7(&,)+ 020x/0 *x192%/0™% AIEX,)
ZX 6.2¢ xr0* ZX 5 26X70%

+_D.70X00° X192 50 RIOXs) ,_0.662%10X /.92 X4p™" RIBX)

ZX57¢ X /0% ¢ ZXS, 7CX/p*
3.6 X0

+ (16 87x009(192x/8)" 3 (€x,)
57¢ X/0* -,
BLeSX/ 2
7~ _(=16.82x04)(/ 62%/10%) B(&Xe)
576 X0%

Y= 0112 RICX,) + Q1165 RIOK,) 4 0.7/6% R(8X,)
+ 011IZRE@%) - 0./0% BEX) =0 /0% B(EX,)

4= 3103 RICX) + /0% RX,) + 10% RIBx3) + 103 B (Bxy)
- B(ex) -~ B(&%)f 0./08
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REPORT NO.
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DATE

PROJECT: 299 FT. DIA. HoOMow06Y TEIESCOFE
SUBJECT: AZ\MUTH TURN TARLE

GX X F6N  |%a 03RO 45 1or A9 Bigx)
J o (0000 [030 /080 0
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Q/(%M Si%:’?kﬁgzg{/% /;S?Z(fe%%rﬁlsmﬁéﬁ ,gea u?gg gf- 355 =54
MUMERICALLY,; K =8% X,* 30, X;* 30, X¢~ 54
4.7 2103 R00I92X54) + Loy R(0OI92%30)
T1.0%¥ R(00192 X 20) + 103 R(0.0192 x54)
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DATE

PROJECT: 300 FT. DIA. HOM0oLOGY TEIESCOPE

SUBJECT: AZ\myTH TURNTABIE

0.4%¥17 ©4%99 0.7%/3 0 7%13 0,306 0.306 |
I — 0¥ =07/2  _ 0035 53045 0010
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00450 0036
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= {2.07} 0./0&  GRrRAPHICRLLY 2058 (K

= 0,2235

RMNOTHER — HORIBOMWTAL TANGENT  oCdURS AT X, =24 IM

K 22F K T0 , Ky = L0, Xy b4
U= 1 103 A(00192x 24) + 1.05R(0.0192x0) + 1.0% Bl00192 X ¢0)

+ /03 R0.0192 Xx54) — B (00192 x24-) - B (00192 % $4)0, (0%

0. ¥45. 0.4172 a,/9//
- {/033(044,3) +/a&9;r))3+ (0¥ Al 152) +102A(1él2)
e/
— L(o%:) - B(/é/z)}OIOY

05459 09459 0 4E3 0.4123 0. 1919 01919
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Gazan Banx, Wesr Vincivaa 24844 coutgact no. EBELﬁ.
TELEPHONE ARBOVALE  436.3011 PASE .ﬂ"

OATE

PROVECT: Zpp FT. DIA. HOHol0eY TELESCOPE
SUBJECT:  AZ\MJUTH TURNTAB\E

[ZSSOME THRT T7HE DEFLECTION GIVEN IN THE
LONGITODINAC  AKRLYSIS  RACOUNTS FOR MLl VERTIAARL
DEFLECTION  RND  THRI OMLY VARIATION (N THE
DEFLECTION CURLE 1S OF JMPORTRAVCEE /N THE
TRANSVERSE  ANMNRLYSIS. (7 COMALETE ANALYSIS woulo
REQUIRE THE CoNSIDERATION OF THE RYNDATION FHs A
FLRTe  /TH  SHRP CHRNMNGES /N MomeNTS oF IMER T'R)

THEN, DY = 0229 ~-02238
= 000, M

TN 1ZPPROXIMPATION &/l FE THRT CNE-HRLF COF
7/1S PELLECTION L&  RLDED T THE DOEFLECTIONS
/N THE  LONGITUDLINRC DIRECTIONS
Yor* Ut &

= 0145 + 0002

= 0/4 ?

OMPUTE H
S ST TRl rion THE SHERR IN THE

TRANSVERSE  FINITE BEAM IS DETERMINED
THE SHERR EQUATION IS
-- 2 plex) - B plex) - Epex) - Fblexy)
— %L miex) - 2 piex,)
SIMPLIFY/ING THIS EQUR TION,
\/--066 2X0° DIEX,)_ M‘D(m) 07ox/o D(6%;)
gg7></o D(ex,) — L1t %2 x06) (192477 Alex)
- i %7></0‘)(192></o9 /;z(azx,)
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PROJECT: 30y FT. DIA. MHoMoL0GY TELESCOPRE
SUBJECT: AZIMUTM TURNTABLE

V= 0333x0°D(eX) + 035x/0°D(6x.) + 0.35x/0° D(6%3)
#0333 %10 DO%y) — 2/61% %70 RIEX)-01618X 10°R(0%s)

—V=3200 D(&X,) + 2/65 DICK) + 2165 D(8%;) + 2.0¢ D(€X,)

— R0x,) - 36%)T 0/igx ¢

OX X D@%)  |lgg 200 DX6%) %R*z/cs'm:l? A(Ex)
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/.2 25 01071 | g 023¢ 23898
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2.4 1350 | -0 069 | 013y | —0145 | -apose

7THE SEM|-GRAPHICAL SoLuTIioON FOR SHERR OCCURS ON /4, 33,
£ROM  THRT QURVE THE MAXIMUM SHERR  OCCURS #?7")(;24

= 524+1953 0,161 x/0°
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pTE i3 <0703 Xr0°LBS CK
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Gauan Banx, Wast Vmonaia 24944 CONTRACT NO. P~
TELEPHONE ARBOVALE  436.9011 n.;}_'b.loplb__

PROJECT: 3p9py FT. DIA. HoMolLoeY TELESCOPE
SUBJECT: AZIMVTH TURNTARBLE

NUMERICALLY: X, =24 %0, XZ60", Ky = £4”
— V= 320C D(00192X24)+ 2./65 D(0.0192x0) +2 /65 D(OVIIZ % 60)
#2060 0(00192x84) — F(00192 x24)-R(00I192) 94-)}0.///9x/o‘
. 5¢4 100 0/2%5
= {20( Dfozc /)+2/65D(0) —2/¢50D(1152)
-0,00%2 a2.79//

Q.¥45%2
=206 0(1.6/2)- R(04C1)+R(1412)§0.1¢15 x10 ¢
0. 5657 0.5657 01293 01293 -p.o097 —=0002%

g 5573 000%  _pli52 ~.000% -poppay —_ 0004
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000 %4 N2k 74 0003%

Y cat gus om

,006‘20 1911 , a,o&s‘/c £453

000% W2

V= Z/./62+ Z/CS5 = 02785 + 00169 - 0 5453+40151130/618 x /0

=3241{0161¥%10% GRAPHICALLY: $2.408 CK
V==0390 x/0% LBS
THE MOMIMAL SHEAR STRESS (S:

V/
v Md Re| RUILDING €obe, see [20/@)
0.390x/0¢
V= 71 xidaxjos = /29 PSI

T SVE  (wiTH verTIGAL STIRRUPS) (Rel RuILDING
@oDE, TABLE 10024

= 2/6¢ PSI (4000 PSI CoNeRETE)
> /29 PSI =V oK,
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Gazzn Banx, Wast Vmaeia 24544 CONTRACT NO. M
TELEPHONE ARBOVALE  434-011 ”.gg_ﬂog_-.,ﬁ_.

OATE

PROVECT: J9p FT. DIA, HOMoLO6Y TEI(ESCOPE
SUBJECT: AZIMVTH TURN TRABLE

AOMPRRE EXISTING STEEL RRER 70 MINIMUM
|HLOWED By TEMPERRTVRE STEEL  REQUIRE MENTS

Sec T QobE  SEC F07
A > Q0020 F
LONGITODINLLY !

M= bh

"

/08X 24
] 2590 IN*
F> 00020X 2590 = 5/8 IN®< 7 IV® 0K

W

TRANSVERSEL Y
A=bh= se4xz4
= 3450 /W
A X 00020x3450 = .90 W< 7 W, ok,
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REPORY 00.%

Poir Ormca Box 2
Gazzx Banx, Wasr Vongoaa 20044 CONTRACY NO.
TRLEPHONE ARBOVALE 408.381) PASE Mu
oare MAY 219%Y

00 FT. DIR., HOMO06Y TE(§SCOPT

PROJECT:
ZI\MVTH TURNTAGIE 7
SUBJECT! CONCRETE  FOUNDRTION FOR 300° 1OMOLOGY TELESCORS

3.8.6 SUMMARKRY OF FINAL ANALYSIS

SEeT/oN _LSED:
CROSS ~ SECTION  D/IMENSIONS OF COMERETE

AW G/ TVOINFC ! W//OTH = Zg & /M
DERPTH = Z4 /M

TIPS VERSE ! WIRTH = [44 /N
beprH = 24 /I

FOTIIC  REINFORE/NG STEEC FPRER:

- T

LONGITODIVRAL ! 7OPR = Sk
BorTom =< 2) 55 /0

r/cenwve‘/ese g o ) b
ELFECTIVE  LHDTH = /W,
TRKEN RS [44/0) [oTToM = /Z'ZM N S)44 I,
= (Wor spee/ciED)

VERTICAL
SUTS COMPUTED B BLE
e LLOW A BLE
MPRXImMum COoMCRETE STRESS!
COMPRESSI10 M = g K o PSI
SHEAR « /29 PS] o 3I¢ Ps) *¥

MBAXMoMm  STEEC STRESS 1 2/05 PSi ¥ 20000 S/

FOUNDIATION STIFENESS ! q.cTx0asin ox
(AT TRUCK MRAIN PIVOT) .
WEIGHT OF STEEL Rao © 33x(2x.203 = he Fr
T +18x etz = 45 L%
, ’53 (/]
W SLIGHTLY Too HI6H .
Wk, ri  VERTIOAL REINFORCEMENT

Tom '/ﬂx-é%% - 26 Tous
s 90 s
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Posr Ormca Box 2 K/EFOR? u.%
Gauun Banz, Wisr Vinonvia 24944 -

CONTRAGT NO.
TELEPHONE ARBOVALE 4803011

PAsE
oare =22 =6

PROJECT: 300 FT. DIA, HOMOLOGY TELESCOPE TRVCKS & RAIL
susvecT: AZIMUTH "TURN TRBLE

3.9 DeESI6N OF TRUCKS

THE TRUCK DESIEN MUST PERMIT WHEEL LOAD EGQVALIZRTION

S0 THAT AW 8 WHEELS CAN SHARE THE MAXIMVM
VERTICAL \WOAD OF 2 x10° 18s.

THIS 1S BEST ATTRINED RY HINGING WOIWIDVAL RB06IES.,

ARRPNGE HENT : s
2.0x10 ¥ Max,

e
S— K/Tkmson STRUCTURE

CRoss BEAM

see pwe ¥ 101-p-on
VO ForR DETAILS

N
A

RO6IE

N )
R
}..A<
- &' —-]-o—4\—-vl--4‘—-— e
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CONTRACT NO.

TELEPHONE ARBOVALE 86311 PASE mo'
DATE |-22-69
PROJECT: 300 FT. DIA. HOMOL06Y TELESCOPE —TRVOR & RALS
SUBJECT:  AZ\MUTH TURN TABLE
BOGIE
‘.leob t8s
A 7
NN
43
t
Ppé S x10 x 4% 6
MBmax = & = 4 =  6.0x!0 18S
rX
Z = bh " b= 2+ = 21N C\NP(ATE)
6 h =5 N
2
5| 3
AN 2‘“@" = gl
G
M B max = bx'0 -
Z AR ~%7)(|03 = (D\QOO PST
Semax = 11513 x 6,400 = 10,400 PsT (oK)
Sk max = 6.l40 x 6,00 = 42,500 *
Ssrak - 230 Y = W,To0 w k)
X NERDS T BE LocMiY REWFORCED (Tor PiaTe) |
SEE DRaWIN¢  109-D-012
STRWTURE To HAVE EQUAL BENDING STRENETH !
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Poer Orvics Box 2 aerony wo. H 19-8
Gazan Banx, Wast VIRGINIA 24044 CONTRACT NO. =
TELEPHONE ARBOVALE ¢86-9011 uub..&lov
oarg 1=23~-6%
PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE TRUCKS & RAILS

SuBJECT: AZIMVTH TTURNTARLE

'Me‘ 2 513 4
"0,
Dprax = =T I = "7 =22,l00m
LA
= leﬂ‘x @) -
Benax 26 Jox 0% 221 0% 0010
. M oxie” ~
Asnm = .SA¢ =.5 \o)_x\\sxyf = 00 W
ToTAL DEFLECTON = Ag .+ Agus, = 0035w
AX\E

T }

10" Dia
bt !
250,000 x 12
Mauax = — & = 375,000 IN18S
3
Td® T lo 3
Z= 3 = v - BB
315,000
Seget = 9% = 3830 °PsT
S¢ = b x3,830 ~ =230 PST
St = 273 x 3,830 = 10,500 * oK
250,000
Ss = 2.43 W = 7,800 PsT
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24044

REPORT .O..H_-I_Q_._g_-

CONTRACT NO. =
PASE or

oare 123" b4

PROVECT:

SUBJECT:  AZIMUTH TURNTABLE

300 FT. DIA. HOMOLOGY TELESCOPE

TRUCKs & RAILS

5 Wil
W+ EI
\71%

= .Zsodﬁg\gz
= R e x4

AB HaX 1

|

ABMAX

CR0SS BEAM

.
+ l.ox\0 ®

L———— a,"

>

/

1.0 x\O‘x %
g

3

i

"

5,200 N

A=

HMax

-

5x S0 250"

24.x10°

M8 nax X
2.08x\0

Zvax

SC MAX.
S‘b MAX,

2.53 x \I;500

Qe x 1\ 500

0 x 0
V7 x Loxio®

SS MAX. 250

% REQUIRES LOCAL REWNFORCRHENT

mm——
-

2080 W

Td¢

bs = 4.99 \\.\Q‘

NEGLIGIBLE .'

h = 50 W
b=2t = Sw (Z"iw.PLTS)

6
294 %10 wWies

I\,500 PST

29,200 PST
W too PST
6,800 PST

(oK)
(ox)

BeEaM To WAVE FEQUAL BENDWG STRENGM !

PREPARED BY 0~R-HE\NE

APPROVED BY

SD.L.

SUBMITTED BY

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



Nationar Rapzo Astaononmy Onservarony
REPORTY ﬂﬂ.hjﬂ:j—

Poer Orrics Box 2
Gaxan Banx, Wasr Viomeaa 24044 CONTRACT NO. _RAP-19
TELEPHONE ARBOVALE ¢86-9011 PASE or
oars 1=23=
PROJECT: 300 FT. DIA. HOMOLOGY TEIESCOPE TRUCKS & RAILS

suBECT: AZIMUTH TURNTABLE

22
MLd 240 q(f(

Bowax ~ ZAEL T Liomex SLiger = 006w
Bs "S-EZ - ‘5%%{\_.(?% = 004w
A Lo = ,0l0W
TRANSOM

T—%f—'}‘ lz.oxto‘ 18s

a8 —f —— ";‘.‘

' _:I L— 42" _,J

- (zee) + (qu-z) = 26 *+ 126 = 3242 Nz

A
= (108 x\013)+ (3x 61 74) = 109,000+ 8,500« 127,500 ¥
T.' (msoo)( ) = 103,000 + 18, 21,50 j
Z —2a = 5320 N
A
2.0%10 *x 42 ¢
MBuax ™ 4 : = 2l x10 W8S
‘
Me _ 2ixlo -
—{"M = B’ = 4000 PST
Otrme ™ 1513x 4000 = (Govo PST
- 06,14 %4000 = 24,500 " oK
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Sstax = 2.34 x 34 !
PREPARED BY O'R‘HE“\)E APPROVED BY SUBMITTED BOY ib“"

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



Narionar Rapro AstroNomMy OBSERVATORY

Poer Orrion Box 2 REPORT uo.h.l&j_
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TELEPHONE ARBOVALE 458-201 PASE mop_lh._
oare =236
PROJECT: 200 FT, DIA. HOMOLOGY TEIESCOPE TRVCKG & RAILS

susvecT:  AZ\MJUTH TURNTRBLE
Wlepd”
R 2
_ Me 20540’ x @)
Devax T dgET 4820008 1215 =  NEQuwviRs
M .ZE’x'?.\KM -
Dewpx = WAG ™ axclse® = 0015 W
TorRQUE TTUBE
froxisties £ ooL- 3% 00 = 18
¢ =
Tl.oxio Lss" 1D 10 W
fe— 2 ——J
6 6
Mg rax Loxi0 x 8 =  B.0x10 WS
(BT (10T 2
- &Ll - gsaaa - 75
,“, 45,000
= '@.(D* 4') X (\tq'-loo') 680
I 4640
Z =9 T 9 - 50 W
b
8.0x10
SB Mox S l0d = \S'!+OO PST o
8.0 x40°% 8 -
ABHP\X - 3(},9};(4\5“\03 \8'3 = ~OO$S IN
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GrueN Banx, West VIRGINIA 24044 contracr wo, RAD-TY
TELEPHONE ARBOVALE 486-2011 nu’h:u-orl-e—-
oarg —&B-63
PROJECT: 30g FT. DIA. HOMOLOGY TELESCOPE TRUCKS & RALLS

suveEcT: AZ\MVTH TURNTARLE

310 SPRING CONSTANT OF TRUCK AND RAIS
2.10.1 IN VERTICAL DIRECTN

A gosie ™ » 0035 W
A AxLE = =
A CRow3EAM = .0100 1N
A P = L0010 W ( ASsunEp)
A TrRaso = L0150 N
A Torque TUBE = . 0085 W
b

ATeuxk =2a= 0380 W AT 2.0 x10 (85 (OAD

6

_Z_-Q_X_\_O__ = 6 LRS

Kmevee = “o3g0 = 52 x10° "

~ 6 189
Ky eack = 10x10° " A

¢
{0 ¢
- —_— = LBS
KVCOHE -51;_ + Tla 8\4‘x‘0 A‘

6
USE lox 10 "B%\l (HN(E TRUCKSTRICTURE  SOME WHAT ST\FFE‘&)
THE ROTATIONAL SPRING CONSTANT OF THE AZIMUTH TuRN

TABLE INCW, . THE REXIBITY 0OF THE TRAWCRSD |y THEN
(For 6 TRVCKs)

6 'L Praes
Kroy, = loxio (113.2)(1079)3 - 540 o

PREPARED BOY O\R\ HE”\)E APPROVED B8Y SUBMITTED BY S.D . L
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NationaL Rapio AstroNomy OBSERVATORY

Poer Orrics Box 2 REPORT NO. HT9-¢
GRrEEN Banx, Wasr VIRGINIA 24944 CONTRACT NO, \AP-TY
TELEPHONE ARBOVALE 486.3011 “.;3_111,”16__
DATE |~23-69
PROJECT: 2) FT. DIA. HoMoLoaY TELESCOPE TRUCKS & RAILS

SUBJECT: AZIMUTH TURNTABLE

3102 IN LATERAL DIRECTION ¢

MQ._ . 4 Mes ZISE,OO()

5 Ry X R = s X 36 = 624,000 INL&S
hM‘b

Mio = GEAR Box OUTPUT ToRe  (FT-(es) T P
Rw = WHeeL reows (FT) R

R = RADIUS OF APPLICATIIN OF FORCE C\M) /f‘\\ l’
N
LR - e

zp..I.s.__éL_zs_o,

R = "9 1040 W
624,000
St = " loao = 600 I (wuenimicanT)
b2
Me € _ 2490y x 38
A = 000222 x3, = 008
n= BT T = 4asx0 R

o
WE 4.0x10 B per TRUCK

202 COMBINED LATERAL SPRWG CONSTANT (6EAR TRAINS KDY
2 Fr-1es

kTL - 4_,<40xm x\732) 12 = S5.5x10 EAD,
KGT = 4— )O /béD
|
Ke, = .&_=___=.LZ T
PREPARED BY O\Rw\'\El\\E APPROVED BY SUBMITTED BY SD.L,
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INatioNaL Rapio AstroNomy OBSERVATORY

Posr Ormox Box 2 reront wo. 11 8
GReEN Banx, WEsT VIRGINIA 24044 CONTRACT NO. RAP-T9
TELEPHONE ARBOVALE 486-2011 'A.gmop
DATE \“;.3“"1
PROJECT: 300 FT. DIA. HOMOLOGY TELENCOPE TRUCKS & RAIS

susvecT: AZIMUTH TURN TABLE

3.1l WEIGHT ESTIMATE |, TRVCK ASSEMBY (TRuck W. CRANE WHssLs)
(TAKE OFF FROM DRAWNG)

ITEM DESCRIPTION  No. REQD UNT WeierT  ToTAL WEIGHT
(Les) (Las)
) 36 DIA. CRANE WHERS & 1720 I, 000
)  AXLes 4 400 l,600
3) DRWE AX(ES 4 150 3,000
4) RosIES 4 3500 \4,000
5 CRog BEAMS 2 4000 18,000
6) T(RANSOM STRUCTVRE \ 1500 1,500
T) ToRaus TUBE { 4000 4,000
3) Shopls | 3500 3,500
9) PlveT PINS 2 600 1,200
lo) GEAR TRAINS 4 2500 10,000
W) BRAKES & MiSCAu. 10,000

ToTAL WEIGHT OF TRUCK ASSEMBLY - 86,800 (&S

SAY 40,000 L8

- 45 ToNS
STRVCTURAL WEIGHT EXCIKVE

GE AR TRAWNS C 4o ToNS

PREPARED BY O\R‘HEH\]E APPROVED BY SUBSMITTED BY %‘D-L .

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




Narionar Rabio Astronomy OBSERVATORY

Poer Ormcz Box 2 REPORT no..H_m:.‘_
GreEN Bank, WEST VIRGINIA 24844 CONTRACT NO. RaP-19
TELEPHONE ARBOVALE 458-201) PAGE m”
DATE \=27-64
PROJVECT: ?:00 FT. DIA. HOMOLO0GY TELESCOPE T‘!?UCKS ¢ RAIS

susiecT: AZIMUTH TURNTABLE

3.1 CosT ESTIMATE - AZIMUTH TURNTABLE

3] TURNTABLE WITH RAILROAD TRACK BRED

A) DOURLE RAJL ROAD TRAUK ON GRAVEL BAUAST v $ 100,000-
( 344.4 FT.DIA ONLY )

(esTo % 100,000.- FOR 3464 DIA TRACK BY V, HOERNER , RE : REPORT
OF DEC. S, 1967 PheE & |\ \TEM 3)

B) TRUCK AsseMBLiss (S REQD) EXADE. DRIVES

I, 1¢ - 33" DIa WHSELPAIRS |, AXIE 4 BEARMGS ") 1000.- 6,000.~
{2 |6 - S. SIDE FRAMES O 600.-?S 5' BAsE 12vTo 4 600.-
3 @ - STo. BOWTERS D d00.- J CRPAUTI 3,200 .-
4. 64,000 L8S OF FRBRI(ATED STRUTIRE O 49 25 600 -
5. 135 To. CONCRETE & STEEL COUNTER WEIGHT q) IS.- 10,000~
7.2 - RRAKE SETS D) 7Is0.- 1,500 -
. CoMPREss VR | VAWVEY  ETC, 1,500~
q. LAgor  ( AvEMEN) 7,000,~
UNIT  CosT + $ 15,000~

CosT ForR §-UNWTS o) T15,000.- 315,000,
Cost 0F TTRACK $ 100,000.-
ToTAL (OST OF AZIMVTH TURNTABLE “$ 475,000.~
WITH STD. RAIL ROAD COMPINEN TS ¥ —_—
ToTAL WEIGHT OF EACH TRUCK ASY LEQ COUNTERW. 80 Towd

X Re: QuoTaTion BY AMERCAN STEESL FOVNORIES ,

PREPARED BY O\R\HENE APPROVED BY SUBMITTED BY S.D.L.

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



Nartionar Rabio AstronoMy OBSERVATORY

Posr Ormicx Box 2 REPORT lo.H_-M'_g_

GREEN Banx, West VIRGINIA 24944 COMTRACT NO. Bﬂfﬂﬂ_

TELEPHONE ARBOVALE 436-2011 p‘glgﬂiopla____
DATE \-27-69

PROJECT: 300 FT DIA. HOMOLOGY TELESCOPE
SUBJECT:  AZIMUTH TURNTARLE

RIS £ RAILS

302, TURNTARLE WITH CRANE RAIS AND CONCRETE FOUNDATON -

A) FouNDATON ANG RAIL | (346.4 FT. DAY

Ri2. 1450 SETS CLIPs & FILERS ~0) 15 [SET

3., 2900 STues & NuUTY |, PLACED 0 2.-/uuﬂ'
4. 1004 YD3 CONCRETE - PLAED - & 50.- [Yp*
5, 46 To. REIN ToRCNG STEEL 0 400~ [Ton
6. 60 FT" FoRMs Q@ Lo [Frt

7. 1004 D2 -EXCAURTIN D 10.=/Y0

g, 15,000 LBS TIEDOWN PINTES “® .20 [UNIT
4. 56 WEW TJoNTs o  50.-/I0NT

| 63.5 Tong -115™ CRaNE RAIL (30 teneTH) D 260.-

: ﬂ) 16,500.-
\,loo.~
5,800, -
50,200, -
36,000 .~
6,200,

~ 10,000~
3,000 .~

~ 3,000 . =

ToTan (05T OF OuTER. TRALK 131,800.~
SAY b 135, 000.~
¥ BAED 0N QUOTATIONS @Y BETHLEHEM STEEL
RNL HERT TREATED AND 8ENT To EMAT (URVATURE
ENDY PREPARTD FOR WELDWY .
PREPARED Y O‘R\HE“\\E‘ APPROVED BY SUBSMITTED BY S\D~L\

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



NartioNaL Rapio AstronoMy OBsERVATORY

Posr Ormicn Box 2 REPORY uo._H.]ﬁi
Gauan Banx, Wast VImomvaa 24044 CONTRACT uo.M
TELEPHONE ARBOVALE «¢58-3011 ’AQCMOP
DATE J-?:)-b‘\
PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE TRUOG § RAIS
suBJECT! AZIMUTH TURNTABLE
B) TRUCK ASKEMBLIES (W. CRANE WHEELS) EXCLD6. DRWES:
r* |, 8- 36" DIA WHEELK @ 1720 W8S @) $ 860.— Ony $ Tp00 .~
¥2 4- mEs D a0 t8s @) P 200 ‘:&‘E'é"&‘éss Sax \poo ., -
¥'3.4- Aies @ T50 Wi D $ - 1500, -
4, 6,000 (BS OF FABRICATED SRUCTURE ‘@) 160  3AY 41,000~
3. BRAKES & MSCAU. SAY 2,000~
6. CoverREssOR | VAWES ETC. 1,500,~
7. LaeoR ( AssEMRLY) 6,900.~
UNIT COST : P 60,000~
Cost FOR 5-UNT D $ 60,000. . $ 200,000
CosT OF CONCRETE TRAUK BED v $ 135,000,
- TOTAL COsT OF AZIMUTH TURN TAB\E ' § 435,000~
WITH CRANE COMPONENTS
ToTAL WEI6HT OF EACH TRUCK Ay as Tou
* VErRgAL QUOTATION B RETHLEWEM STeEL Core. XK No. C.WT. RSAD.
PREPARED BY OAR\ HE\QE APPROVED 8Y SUBMITTED BY S.D\L\

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




