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N a tio n al  R adio A stro n o m y  O bservato r y

Post O ffic b  Box 2

G r s b n  Ba n k , W e s t  V ir g in ia  24944

TELEPHONE ARBOVALE 4M-2011

R E P O R T  NO. ^  ~  $  

CONTRACT NO.

PACE

DATE

\ i ^  or ^

\ l - M -

p ro je c t1 J 00 PT 0 ,^ ,  HOHOLOSY RAD10 TELESCOPE
subjects l o m &  £  m o m e n t s

VJlhjD 10AD?>

1.1 WIND LOADS AND MOMEMTS

Th e  a p p l ic a b l e  W ind  Ve l o c it ie s  to b e  c o n s id e r e d  to r t h e

DETERMINATION OF LOADS k*it> MIOMlSNTS WERE G.H/SN BY DR. 
SE&A&TIAN V, HOERM ER AND Bill H3RNE AS. FOLLOWS :

Condition Re r e c t o r  po iiT ^ l VIinIO-VEiocity C h p h )

I. T R A C E S  
Z . DR'7E  TO STOW 
3. SURVr/AL

M Y  
AM Y

ZEHITM PORTED

18 MPH (AtfERW>e) 
45" MPH 
85 MPH *

F or Th e  purpo se of this iN v sst isa t ijn ) it i& a ssum ed  twat

Tw e VIMD VELOCITY PRO FILES FOR COHDIT: )NS l. AND 2 , CAN 3 E

Co n sid er ed  con^ a n t  ; Thus E's c a u a t iorJ o f w ind  Ve io c it t a t
DIFFERENT HEIGHTS IS TAKEN) To BE NE6U6I&LE.

R r  CONlCiDH RATiOn) O'1 THS MAXIMUM SURVIVAL WlMDLOAD 
A  VSlOCI'rY GRADIENT AS> A FVNCT JN OF ELEVATION HS’l&HT 
SHOi/LO S5 ConIS fOERED.
The Host re c e n t EcrMAife t based 0‘4 a  100 Y ear re cu rre n ce
PER'3d \\}tK> (1ADE BiVm HaM  AMO VOH'TNEY 1̂  RiR. The
CONUOSRA"''it) OF SURVIVAL IJADO ON T-IS bOO FT. D lA.' StfGAii- 
SR07E " \KJS-RJMSt47.

PREPAREO BY O .R .M EV lE ... APPROVED BY _ _ _ _ _ _ _ _ _ _ _  SUBM ITTED BY ^  » L  .

O PE R A T E D  B Y  ASSOCIATED UNIVERSITIES, I N C ., UNDER CO N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N a t io n a l  R ad io  A stro n o m y  O bser v a t o r y
P o st  O p f ic b  Bo x  2  r e p o r t  n o . HIVt,

G r e e n  Bank, W e s t V irgin ia  24944 c o n t r a c t  n o .  * 7 ^
TELEPHONE ARBOVALK 4M-S01I \ « ^  g p  W

DATE __________

p r o je c t :  j 00 p y  HOMOlOGt RADIO TELESCOPE WlMO LOADS
SUBJECT! |_0 M &  HO H EtO TTS

AMMA»4 AMO WHITMEV 11 ftecorttlPUDEO AT IVtAT T id e  TT-lAT F&RTmS 
SUGAR GRDVE LOCATION) T h e  FUnK-T'ON OF "TVlS DEilbM VELOCITY 
SHOUIO 8ff TAKSnI AS ;

X

Q) : V H = 88.6 Cm ) 7 Cmph)

* H
AnIO Th e  FASTfeST MILE VElOClTT WflVl :

b) ' V H -  67.5 ( £ )  CMPH)

FUnJCTIOkI b ' WAi 6MED ON) "THE RECORDED * FA4TEST HHS " OF 
67.S MPH AT A HKHT OF 30 FT. Twii Hl&HEST !UrMsTrAKJE0u'> 
VetOaTi' WA!> RECORDED AT E lK lt Ji AIRPORT DUR\M4 THE PER.WD 
R011 W44- 4- \ % l .

TPte Factor. *  ■V o rA  is detekm uJed  s f  sms cosiomoKis 
M a  DECREASES WHVi In)CREKSIn)& GRO-MD RCW^HkISSS .

OVSR COASTAL VjATlSR ’ 10 li ESTIHAnSO To B E  10.S  A*4d OVER 
~faE CEtJTER. OF LARGE ClT.ES IS 1.6.

A££*>mikK  T h a t  t h e  S u r f a c e  otom ok);, fo r  t h s  Co nsid ered  
s it s  i i  su tH T iy Brr^Ee. t h a ^ s u g a r . g r o v f  ( a  F a c h r  <?f  
I j  = 5 15 u&eo • THUS a t  a  m ig h t  o f  a ppr o * ,  n o 1 
A b o v e  T h e  GRouto Th e  W n d  velocity 'w s n I

V H« no -  £>7.5 C W ) ?  a  95 MPH

PREPARED BY Q»R< M EF' \1 w  APPROVED BY SUBM ITTED BY ^ 1

O PE R A T E D  B Y  ASSOCIATED UNIVERSITIES, I N C ., UNDER CO N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N atio n al  R adio  A stro n o m y  O bser vato r y

Poct O ffic b  Box 2  r e p o r t  N o . t i 3 3 z 2 i __

G r b b n  Ba n k , W e s t  V ir g in ia  24944 c o n t r a c t  no .  g M ’ - ' K
TELEPHONE ARBOVALE 4M-M1I L l^ _ 0F — 3̂ :—

DATE

project: 300 pt  t)!Av. HOMO cosy RADIO TELESCOPE \MlMD LOADS

subject-- \_0M5S £  H0HEMT1

T h e  r e f l e c t o r  r\m i?> Arr AM ©.evktiokJ o f  A m o x , Z5t> w. 
w hsvj z e ^ o n  ported dur\M6 svmswm comomiokj , thim t h s  
\aJimo v e io o n ' t h e r e  is ; 

V H«2S<, "  &•* (tSt )* ~  105 MPH 

T h e r e f o r  fo r  t h e  Pi;RPoje o f  th is i^vecti6ktios1 a n
WlUD VELOCITY OF loo MPH Will SE WED PD^THE DETSRMliJWtoM 
OF 11 W HOM lOADi f\ND NOME*m.

A T  M0R>H6A.- IEH P5RM V^ E M^D PK ES iJR S  COKjDmOKJS (■fc'-7o°F| 
f  IM. Hg  ̂ V'*"*. "  . 07s V £ t 4)  T h e  AERODYNAMIC
PRESSURES CSTA^K'nONJ PRESSURE.) ARE : (.9  • °*S6 V *)

q i4 «• .00iSb(l*)1 *  . S3 186/ f t *

^  ~  •M2r6 C*5)* -  5~.I8 LBs/ f T**

qioo “ .OOZSfc ( W )  - 2 5 ,6  i^ F T t

FROM WltJDTUMWBL REPORT "DPI- CP-3 (.FIGURES, 10 , It) THE APPUCAfelfc 
DRAG* AMD VloMSvlt C0E.FFICIEWT5 ARE RWKiD ID B E  !

!/•«") C m  L <a# Cm
.150 J

c t>0-0 ° -  + l1 .SO Cm 0 -0° * 0
^D0 .130* » 4 . 58 «**k .160
Co Q - V * + .16 * Cl* g -1o* - .150
* Nrr MSfotcT » loig

(ED ■Y 0 > K . H S l N i E  APPROVED BY _ _ _ _ _ _ _  SUBM ITTED BY SiP» L  >

O P E R A TE D  B Y  ASSOCIATED UNIVERSITIES. I N C .. UNDER CO N TR A CT WITH THE NATIONAL SCIEN CE FOUNDATION



N a t io n a l  R ad io  A stro n o m y  O bser v a t o r y
Post O ffics  Box 2  

G r e e n  Bank, W e s t V irgin ia  24944

TELEPHONE ARBOVALE 4M-J011

R E P O R T  NO . J U ± ±
CONTRACT NO RAf-H
m i
DATE

I.! ■or- 11.

p r o je c t :  300 FT. D lA . HOMOLOGY RM>I0 TELESCOPE

SUBJECT-. L o N s b  ^  H O n E S T O

WIND10KDS

1.2, MOMENTA MQ FORCES

a) A8CWT ElEV/AttOhJ OR l^riMUTH A X ES  :

t>RAC FORCE 
MOMSMT

ClK)
(FR8s)

FXOtJECTEO RER-ECToR. ARE* ■ D «  REFLECTOR. Dl A ,

Lift neglected

WltvlD
D -  Soo f t  

L -  84 -4 FT 

44  FT

H / 4^ 0 *  , K T  V,s. TPt. DATA FOR. ^ - . 1 5 0  ( o k )  

1^ a c k in 16 0)M&moi4 ( V - i & m ph)

M w «
Mw «̂o 
H w  »io 
Fd o 
R> <*0
F d  U o

* . iso (,«a) r̂̂ Cs®*)
• , Uo x 2t.i *10̂  x,U 

1.50 *
, 2f c x .U  (.7.07 MO1-) 

m . 5f x (7«7xW*)

0 FT-LBS
*ss>

fa
2.G5 x\0 F T - lE fc

•ex 2.&1 x|0& Fries
- 8«x to1 IBS

15.5x10 lbs
* 34 x lo3 LBS

SUBM ITTED ■v S * D» L %PREPARED »Y O.R.HEltje APPROVED BY

O PE R A TE D  B Y  ASSOCIATED UNIVERSITIES, I N C ., UNDER CO N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N a t io n a l  R ad io  A stro n o m y  O bser v a t o r y
Porr Qm cB Bax 2  

G r e e n  Bank, W e s t  V irgin ia 24944

TELEPHONE ARBOVALE 4M-M11

R E P O R T  M O . - k U S z A .  

CONTRACT NO.

Mae
DATE

pro ject-- 3 0 0  F f .  D l f \ .  H O M O L O G Y  R A D IO  " T f c t E S C O P E  

su b je c ts  H O  t i s ^ T S

DRIVE TO ST’OV') COMOITU  ̂ ( v -  <Vs t“IPH)

M w , -
* .ISO (5 .1*) 21.2 x\0

 ̂w ISO -  . 160 Cs.n) 2U xIO1,

F d 0 - iso (s,u) l.ol x 10 *
Fd qo .2t (s .u ) 7,01 xlo*
Fp tio “ t ŝ> (SA\) 7,07 xio^

Mw^o 
Ft> %

.150 (zs.t) 11,2 x 10 4 
,2(i (is.l) ToTxlO4

lA|IMD lONX

BB 0
a» 14.5 xIO FT-LBS
•a 17 ,S a 10l FH&i

SSO x 10̂ c&s
— <U xIO3 LBS
- 2U x \0J L&i

V

8l.sr*l0 (T-i«
— 470 xIO* 185>

b) HAXIMi/rt MOMENTS W  feKSg : (To Top of Km ls) 

DISTANCE FROM Tor OF RML "TO ELEVKTiJki WOi : 16b FT. «  h

M BKiS - (Ft, h) + Mw

i\T \& HPU O-o)
MPW

WT loo NPH (£.40)

^  BfcSc riM
^6fcS€ M M

(§1 MO^lU + 0 
<£50x10* )tU + 0

M b * 3 5  HW< =  ^70  + 8|,Sxll>

K .tx W  ft-lbs

*il.2 xl<?<’ FT-LBJ
\6o x. lo1 Fp-iai

ACOIhiS 20 >0 To THE K&QVE FlGOREi To IMCI'JDE THE
W?A6 Os) THE TDvvJER STRUCTURE W6 SET '■ (SCE NEXT PAAE)

PREPARED iV  Q . R ’H E I k I S  APPROVED 1Y ______________________________________  SUBM ITTED BY S. D >L.

O P E R A TE D  B Y  ASSOCIATED UNIVERSITIES, I N C ., UNDER C O N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N atio n al R adio  A stro n o m y  O bservato ry

Pocr O vficb Box 2
G r b b n  Ba n k , W e s t  V ir g in ia  24944

TELEPHONE ARBOVALE 4M-2011

R E P O R T  NO. 

CONTRACT NO.

L I * .  it-PUl 
DATE

p r o j e c t :  3 0 0  p x  D , k ,  H O M O L O S Y  T E L E S C O P E  

s u b j e c t :  t O A B S  £  M O M C s m

W l ^ D  l O A D S

M b A S S  m m  ^  W  M P H  ' U x l U x l O 1 =  \ | Q  x  >0 ** F T - I B S

"0̂  100 M PH  *■ >< (GO x 10 *  x 10u Fr-ies

1.3. LOADS TRUCKS DUE To WIND 

l) Vohl HOERMERS ARRM6EMEMT :

x r —  m -1 ' 

h

\

I 7 i . l

3a

)50

P1NJTU5 BgAiMNl6 _______
1 CTo T iM r e  V ER .H C W . U3* d O \ OvM hJUT T f c K f f  

\̂ RTtCM (.OfcDi

PREPARED BY O . R . H E i k I E  _  APPROVED BY ______________________________________  SUBM ITTED BY S .D .L .

O PER A TED  B Y  ASSOCIATED UNIVERSITIES, IN C ., UNDER C O N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N a t io n a l  R ad io  A stro n o m y  O b ser v a t o r y
P o s t  O f f ic x  Bo x  2  r e p o r t  N 0 .tiJ J !L Z L & __

G r e e n  Bank, W est  V irginia 24944 c o n t r a c t  n o .

TELEPHONE ARBOVALE 481-1011 ^PA0E U _ a_ O F.

OATE

P R O J E C T - .  300 FT, Difc. HOMOLOGY ItLESCoPE VMrtD 10fKDb 
su b ject! L o a d s  $. M o t ie M T i

Cl) Mohemt im x - k direction! *•

VERTICAL. LOAt* £X/E To WIMD OK) TRUCKS 2,3 ,2q £3q
(shear-load is Ta k e n  bv pimtie b e a r d s  a t l o c a t e  -I-)

17.5 x 10 C
AT 18 MPH WIMD VELOCITY , LTv -  2m300"~

C0-O )
llo x 10

AT 45 MPH WlMDVElOtlTY , Ltv *  ,fc*|0J 
(0 -0 ) '

AT loo mph wiKiDveiocnY l Tv = T T io 1'
(0  *

b) Moment Ir4 Y-Y DlRecTioM : 

from m e  LMon it is apparent th a t  The Tower/m wnt str i/w re
IS TORSIOklAL VERtf FLEXIBLE A60OT THE X-X AXIS. THUS "ftE H0R\roU- 
TAL S H E A R  LOAD IS TKAMSFSRED VIA THE ELEVATkM 8£ARttJ&S IkTD 
ThE ToWERS WHICH HAVE POMTS 2 43 AT The Corner Locat Vr u Thekf- 
Rft. REASonIA&jE To ASSUME TVfAT OkHY THEiE PotKm Will react To 
HORIZONTAL SHEARIOADS ACTU16 ON THE BEAR*i&,
PltVUS 8EAiR.ikIG -I- AND IkJCK -7- Wilt REACT To TwE TAkISSMTAL 
Load at The stovaJ loot arka'vKewent o k pitch radios of the elev*- 
TiotJ 6ear. doe To The aerodynamic moment a c t m 6 om "iws r e 
flector.
IkITHIS CASE t he PlMTLB BEARiMfc Hl/iT 6E DESISNEO R>R BOTH
Vertical - a n d  Sh e a r  ReAenorts.

*  -  2 ,̂200 LSS

*■ - Ih . ooo lbs

■“  "  520,000 IBS

P M P A R ED  IT  APPROVED I T  SU IM ITTCD  BY

O PE R A TE D  B Y  ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N a t io n a l  R ad io  A stro n o m y  O bser v a t o r y
P o st  O f u c b  Bo x  2  r e p o r t  ftft

G r e e n  B a n k , W e s t  V i r g i n ia  24944 c o n t r a c t  n o .  R A > P " " H

paoe VifL.or—il:-----r R « b  —

l2-20-b8
TELEPHONE ARBOVALE 454-2011

DATE

PROJECT-- 300 FT. DIA. HOHOLOSY TELESCOPE VOWD LOADS
s u b j e c t s  (_0 M ,6  &  M O H E v iT S

T h e  v e r t i c a l  r e a c t i o n  a t  p o i m t s  2 , 3 ,  z  q  4  l a  m  t h e m  •.

A T  I S N P H  ,  0  «  0  ,  l T ,  

A T  1 8  I1 P H  ,  0  -  1 3 0 s ,

A T  4 5 H P H  , 0 * 0  

A T  1 0 0  H P H ,  0  - <? o ’  .  L T v

n.sx'0 
2  K ' 7 3 . 2 t  To ,300 LBS

(Mfc*. VMJC)
1-Tv *^f^^'Ox|i(,)^£,si*lo V J  * 37,500 IBS

110 XtO
1 W \ /

(A la  x  1 '2  4~

— 4*- 318,000 IBS

.344 *\o* *= - 160,000 L8i

T h e  M ~ r t i c a i l  r e a c t i o n s  a t  P o i t - m  I  4  1  m s  ;

A T  I ?  H P H  ,  0  -  U o L t j  m 1.2x?.8l*IO \<) 

I7S.Z

AT 45 MPH , 0 - llo ° , Ltv - t.Z \7.5*f̂ 0fe (J\ ) 

AT loo HPH & » ‘to’’ . t jv  =

1 1 5 . 1

,2 x 81.5* 10* (H )
m.i.

f  I ? , 600 IBS

- <17,500 LBS

- 47s\oo0 ies

th u s th c  maximum v e rt ic a l load ou the T£i/cks is ; ± 1 6 0,000 lbs
AMD THE MAX'MM VERTICAL lOAB OM THE PINUe  66, : i  415. OOP L85

' I \
■ L '\bh

!
i

PREPARED »Y 0. __________ APPROVED BY ____________________________________ SUBMITTED BY S i D t L .

O P E R A T E D  B Y  ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N a t io n a l  R ad io  A st r o n o m y  O bser v a t o r y
P o s t  O f f ic b  B ox  2  

G r een  Bank, W e st  V irginia  24944
TELEPHONE ARBOVALF. 456-2011

V-l 73R E P O R T  WO. — ■ ' '-- 2L_

CONTRACT NO. K f V *
L io OFi i ______PAGE

DATE ,.4-2 3-frl

p r o j e c t *- 3 0 0  F t . p i * ,  h o m o l o g y  T e l e s c o p e

subject: V0/\DS $

1,4- W e i g h t  S u m m a r y  ( h o v in ig w  e i g h t s )

ITEM D E S C R ; P T l s i  NO , REa& 'JNllT w e is h t TOTAl WEIGHT
(To^s ) (To

1 R e f l e c t o r  s t r u c t u r e t 11 s o 1 1 5 0

z R e f i e c t o r  suRPfe.ce 1 1 0 0 |0 0

3 Fe e d  a .s s ’Y I z 2

4 fcflE v/A»,T' ONi GEA.R 1 8 &

5 B ^ C K  UP ST R U O V ^ E 1 Z 0 Z o

R E  P I E C T O R  L't I \ z s o

& T o i l e r  s t r u c t u r e \ 6  I 0 G i 0

7 t  U D D E R S 1 I 0 1 0

8 z 2.0 4-o

ai E  LE 'V f\T'' 0 N.\ D Rl\j E I 4 G 4 G

io P iU T .E  B E / \R V̂ G> 1 4 4-

T O V O E R  / \SC EH 8 lY
I

1 1 0

1! T r u c k S ' 4 o u s
11 T r u c k  f\s s e m e ^ 1 z s I S

T o m  w e i g h t  o f  T e l e s c o p e Z .1 4 0  TonIS

M o ik  

_ .

: For. £>ES!(,kJ o f  TKAwC< U SE  3»000 T o ^  .

PREPARED BY O-K.HeiUE APPROVED BY SUBM ITTED  BY S . D . l .

O PE R A T E D  B Y  ASSOCIATED UNIVERSITIES, I N C ., UNDER C O N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N a tio n a l  Radio  A str o n o m y  O bservato ry

Post Offic e  Box 2

G r e e n  B a n k , W e s t  V ir g in ia  24944

TELEPHONE ARBOVALE 456-2011

REPORT NO.-̂ -̂ AZ-̂ -
CONTRACT NO.

DATE
PAGE L I L o f J I

PROJECT-. 3oo FT, Dt&v. HOH0lO€Y Te l S vSCOPE 
su b je c t :  LOkDS £ MOHSKiTS

STABlUTf

1.5 STABILITY :

A ssu m e s  t h a t  t h e  pimtte' b e ^r ik is  Ta k e s , JLABOi/T 3 OF
Tws DEW>L0b,D OF S.i'W -toku SKI ~l4-o ToslS The minimum
bE^Dl0f\D PER. EACH 0= "Ths FOOK HWM TR'JcKL !S :

1 (2240 - 74-0)
X ~ 3~7S Tok\s — 1 E 0 1000 LBS

iMii Compares, To /\ Mwanuri v&Rj\ck\. iom :> Du e  “~o
WtNQ D’Jft-\|k S’JR'jWKi r0?0D|T{0Nj - 1 bo {00 0 18 s
Which w w fkTEs That T h e  S'fjf’a *  mot .

C^ ŜID E:R’ K-l <5 NEXT T-/A0 T̂ 'tr P■ k\t".tr BB̂ \R,‘N4i, Ô v't
0^ th e  DE&.D iOkO J The M'KjlMim PER, Ifuc*; (4 ;

(2 2.4-0 ~ 5*0 j
Lt  -  ' ~ Qio Tom s •  S 4-0 *000 u *

TU’S vAjOUUD lb M E  A, S/X.FBTY OF 84-o-lkQ _   ̂
840 So

A G ^ kKT  0VE<TJ£^v,jb .

Vlo CoOkHSR VJ5?6HT Will B E  R E a jm E O  )

PREPARED BY 0«R < 'Nl ̂  APPROVED BY SUBMITTED BY 'S'DxCv

O PE R A T E D  B Y  ASSOCIATED UNIVERSITIES, I N C ., UNDER C O N TR A CT WITH THE NATIONAL SCIENCE FOUNDATION



N a t io n a l  R ad io  A stro n o m y  O bser v a t o r y
P o st  O v v ic s  Box 2  r e p o r t  n o . H H - t

G rsb n  Bank, W b st V irg in ia  24944 con tra ct  no. R k P - 7^

TELEPHONE ARBOVALE 4M-f0tl P A G E  '  ^

OAT. t - Z t - M ____

PROJECT-- 3 0 0  ( = t  D 1A . H O M O L O G Y  T & . E S C 0 P E  lO fv D  S I/M H /k R Y

s u b j e c t s  l o a d s  £  M o m e n t a

I . <0 SDHHKRY , HAX'MUH lo ad s  '• 

P in tle  b e a r im s  ••

o
I. LATERAL’. ,  AT 4.0 MPH W’KJD , 0-0  ’• SSO'OOO IBS

I. VERTICM •• a) De m h o  no • \MOxOOO IE6
b) S^ovo Q io V h -1) % El^^oo m
c) ST̂ (\'̂  MS "To  Rn i WWYUEy •

ToTau : 
5A1 :

118 >000 " 
^613,01)0 Ibs 
I >"700 .900 LBS

TRUCKS

1. 1 0^

2.VeR'riCKL : 0] D£AD 10 AD * 8^-0(000 IfeS
bj 5M0W (i» • Z%z ,oo0 i>
c) VJitOO 10M)

Total

Ski

IbO ,000 "
1,8 82 ,000 L8.S
| ,̂ 00 , 000 IBS

PREPARED DY ____________ APPROVED »V _______________________________________  tU BM ITYED  »Y ^  ^ ___‘

O P E R A TE D  B Y  ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR ACT WITH THE NATIONAL SCIENCE FOUNDATION


