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SUBJECT:  LOADS £ MOMENTS

1.1 WIND LOADS AND MOMENTS

THE APPLICABLE WIND VELOCITIES To BE (ONSIDERED FOR THE
DETERMINATION OF LOADS AND MOMENT WERE GIVEN BY DR.
SERASTIAN V. HOERNER AND B HIRNE AY FOWLOWS :

Conpimon RERECTOR POSITION WINDVELOUTY (MPH)
|. TRACKING ANY 18 MPH (AvERAGE)
2. DRYE To STow ANY 45 MPH
3. SURVI/AL ZENITH POINTED 85 MpH *

FOR THE PURPOLE OF THIS INVESTIGATION T 1S ASSUMED THAT
THE  WIND VELOUITY PRIFILES FOR CONDITIINS 1. AND 2, CAN BE
(ONSIDERED CONSTANT | THUS ESCALATION OF WiND VELOUTY AT
DIFFERENT HEIGHTS IS TAKEN To BE NEGUGIRLE,

FOR. (ONCIDE RATON 9F THE MAXIMUM SURVIVAL WINDLOAD

A VELOCI™  GRADISNT A A FUNCTIN OF ELEVATION HEGHT
SHOVLD BE (ONSDERED.

THE MoST RECENT EUTHATE | BASED I A 100 YEAR RECURRENCE
PERID WAL MADE BY'AMMAN AND WHITNEY IN 1962 For THE
CONUVIDERA™ 1) OF SURVIVAL (JADL ON THE 600 FT. DIA. SUGAR -
6RIVE " INTRIMENT,
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"AHMPN AND WHITNEY u RECOMMENDSD AT THRAT TIME TRHAT FOR THE
SUGAR GRDVE LOCATIN THE FUNCTION 0OF THE DESI6N VELOUTY
SHIWD RE TAKEN AS

4
a : VvV, = 8¢ (%)7 (MPH)

] W
AND THE FASTEST MILE VELOUTY WITH

b)) ¢ Vy = 6.5 (‘5})* (MPr)

FUNCTION "b“ WAS BALED ON THE RECORDED FASTEST MuS  OF
67.5 MPH AT A HIHT OF 30 FT., THis HIGHES INSTANTANEIUS
VELOUTY WAS RERDED AT ElKING AIRPIRT DURING “THE PERIOD
FRod 1144 =~ (962,

THE FACTIR ‘r\i = 'Lr‘ oRE 15 DETERMINED BY SITE CINDITIINS
AND DECREALE; WITH INCREASNG GRIUND ROVEHNESS.

OVER CoaS™AL WATER N Iy ESTIMATED To BE 10.5 AND OVER

THE CENTER JOF LARGE CiMESs Is 1.6,

ASWUHING TTHAT THE SURFACE CONDITIoNS FoR THE CONSIDERED
SITE I8 SUGHTY BETER THAN SUGAR GRIVE A FACTIR OF
Jv:s =< |s kep. THUS AT A HIGHT 0F Approx. |70
ABOVE THE GRoUND THE WIND VE(OTY 15 THEN

\
11 ~
Viewo = 675 (50)7 = 95 Mey
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THE REFLECTOR RM IS AT AN E\EVATION OF APPRIX. 256 W,

WHEN ZENI'TH POINTED DURING SURVEIVAL COND\TION , THus THE
WIND VELOUTY THERE IS ¢

256\~ ~
Vi=12s = 615 “s_o‘)_g = 105 MPH

THEREFOR FoR THE PURPOSE OF THIS INVESTI6ATION AN AVERAGE

WiND VELOUTY OF |00 MPH Wil BE USED VR THE DETERMINATION
0F MAXIMUM LOADS AND MOMENTR,

AT NoRMAL TEMPERATURE AND PRESSURE CONDIMONS (£~ T0’F,

P = 2992 W. Hg |, Tar =.075 ¥Fr*) Tue ASRIDYNAHIC
PRESURES (STAGNATION PRESURE) ARe : (9 =.0w56 V')

d =008 = & s/
Qo = -0025% (45)° -~ 518 les/rrt
Qoo =.00256 (1009 = 25,6 ‘¥

FROM WIND TUNNEL REPORT JPL- CP-3 (FlGuREs 10, 1) THE APPLICARBIE
DRAG- AND HoMENT COEFRCIENTS ARE FUND T BE !

CD ° ”"“-so C 9-00 - 0

@-0° N m . Cwm R 56«23
Cpo=-w® =+.58 Cmo = I3 = ,tco} 6 Cm PR 5ot
Coo ~%° =+.26% Cmg = %" = .150

¥ MIT REPORT ®|o\S
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1., MOMENTS AND FORCES
Q) ABWT ELEVATION OR AZMUTH AXES :
DRAGFORCE | F, = Cpq A C1es)
MoHENT \ Mw = CmqAD (Fr189)
A = PROJECTED RERECTOR AREA ; D = REFLECTR DIA.
Mw
-l

WIND
——

H/D - 44/300 = 147 V.. JPL DATA

TRACKING _GnoimioN (V= 18 MPR)

LIFT NEGLECTED

D=
La
NS

300 FT
364 FT
44 FT

FR 76 = 50 (oK)

3
Mw o = %%W\ = QO FT-las
Mwa = 150 (.83) 5 (3n0) = 2.63x10 FT-i8
Mwip = 160 KZ\.leBT:x\%Sf . = 2‘8|x|0: FT 85
P o = 1,50 x 835y 1T = Bix ol
Fo 0 = 2 x.8 (Torxn0Y - 1'5.3>clo3 L8S
Fo 1o = 5% x.8 (T.7x00%) = 34 x0” L8S
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DRIVE To SToW CoNdITIaN (V= 45 MPH)

Mw, -
Mwa -
Hwi =
FD 0 =
Fo 4 =
Fp 130 =

= 0
150 (5.8) ZL2x10" = 165 x10 FT-ies
160 (Sa8) A2 xho® = |7Sx10° Fr-tes
.50 (s.8) Torxio? = 550 x10> &S
26 (5.8) .01 xlo* = g x10° (85
.5y (5.18) Tarxio* - Z2ix10° e

SURVIVAL CondimoN (V=100 MPH) & = 90°

Mwe =
Fo 4o -

(A
81.5x10 &85
3
479 x 10 18S

[

50 (25.6) U2 x10"
2 (254) Torxio®

B) MAXIMUH  MoMENTS AT BASE : (o Top 0F RALS)

Mense

(QaQO)

AT 1§ MPH :
(o =0) ‘
AT loo MPH

DISTANCE FROM Tof oF RAIL To & EwevaToN AXIS ¢ \66 FT. = h

(FD h) + Mw

Menen Q%K\OB)\% +0 = 14.6x10° FT-8s
<

Manse max = G0xC)6 40 = Q12 x10° FT-sg

HBASB MR = @70:(\03)\% -l-Bl\wa‘g \Go x‘o(' Fr(8S

ADDING 20 7 To THE ARIVE FIGURES To INCWDE THE
DRA6 0N THE TOWER STRUCTURE WE GET (SEE NEXT PACE)
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WIND LOADS

6 A~ “
MeasE e @ '8 MPH = 12 x14.6x10 = |7.5xi0 Fr-as
~ 6
MeAsE Hax 2 45 MPH = |2 x'%Lleo(’ = W0 x10 Fries
.
Mease max @ 100 MPH = |2 x 160 x10* F |9 x10° F-1es
1.3. LOADS ON TRUCKS DUE Tu WIND
D VN HOERNEP:S ARRANSEMENT
\
2
Y <—$" v .o‘ .3q
X
173 2 lso'
1, PINTUE REARING 8
_? T\ (To Taks VERTICAL LORDS ) 'i
‘ : CANNGT TakE
VERTICAL LDADS
\
. y,
\\'\.‘\ e //
.. "
> - -*3

sreranes v _(.R. HEINE
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a) MOMENT IN X~-X DIRECTION :

VERTICAL LOADS DUE To WIND ON TRUtkS 2,3,2q £3q
(SHEARLOAD IS TAKEN BY PINTLE BEARING AT LOCATION -I-)

17.5x10° +
AT \g HPH)WNDVE’LOC!T‘Y VL T Za300 = - 29,200 |8
@=0
“0)(!06 -+
AT 4€MPH) WiNoVELOATY Lty = Tp0? = = 184 000 L8
920
1a2x 10©
AT |00 HPH) WiNDVELOUTY Ly = Toxn? = = 320,000 \Bs
(CELD

b) MoMENT IN Y-Y DIRECTION :

FROM THE LAYOUT IT IS APPARENT THAT THE TOWER /MOUNT STRV(TURE
IS TORSIONAL VERY FLEXIBLE ABWT THE X-X AX\y., THUs THE HOR\ZON-
TAL SHEAR LOAD 1s TRANSFERED VIA THE ELEVATIN BEARINGS INT
THE TOWERS WHICH HAVE POINTS 2 43 AT THE (ORNER LOCAT. IT 15 THERE-
FOR REASONABE To ASSUNE THAT oNiY THESE PomNTy Wi REAT To
HORIZONTAL SHEARLWIADS ALTNG6 ON THE BEARWS,

PNTLE BEARING -1- AND TRuwk -7- Wi REACT To THE TANGENTIAL

LOAD AT THE STow LOCKk ARRAN(EHMENT OR PITtH RADIS OF THE ELEVA-
TN 6EAR DUE To THE AERODYNAMIC MOMENT ACTING ON THE RE-
REeoR.

INTHIS CASE THE PINTLE BEARING MUST BE DESI6NED FOR BO™H
VERTICAL - AND SHEAR REACTIONS.
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THE VERTICAL REACTIONs AT POINTS 2,3, 24 ¢ 20 ARE THEN :

IT.5x10"
22 = T 50300 Las

(Max. VALVE)

-

ATIEMPH @ =0 Ly,

o 2 3 6 |
AT 1gMAH | @ =120 | Ly, =34;+K34-xloxl6k)*(&.&x|0 '5‘3(1)]’ * 37,500 (8S

o llox10° N
'Y (4‘70 xl%)\osx\-z + leSI.Yx‘O“Q%)
- +
AT 100 MM, @ =% | Ly = 346 x10® = T 169,000 85

THE VERTICAL REACTIONS AT PONTS | & 7 ARE :

o (74
AT lgNPH | @ -|3o° | LT\) = 12x2.8ixl0 &Ti) = + ‘5'1600 LBS
‘75.2
AT as et 6 =\3o°‘ lry = L2 x sxi0’ 7%) ~ T 97,500 &S
3.2
AT looMPH  ® =90 | Lyy = laxsisxi’ (I8 = = 475,000 U
7.

THUS THE MAXIMUM VERTICAL LOAD ON THE TRUMKS IS  + 7601000 LBS
AND THE MAX\MUM VERTICAL LOAD oN THE PINTIE B¢, @ ¥ 475 000 L83

ARl —
I :o_'\ %
\ kZ/
166 13 R,
| STow Lotk
‘ T
e i —® 7
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|4 WEIGHT SuMMaRY (MOVING WEIGHTS)

ITEM DESCR; DTN NO. REQD UNIT WEIGHT  TOTAL WEIGHT
(Tons) (ToNs)

l REFLECTOR STRUCTURE t 5o 1150

2 REFLECTOR SUYRFACE t foXo) loo

3 FEep AssY l 2 >

4 ELS VAT N GEAR l 8 8

S BAUK UP STRULTIRE : 20 20
REFLECTOR ALTHBLY l 1280

G TOWER STRUCTURE \ Glo 6l 0

7 CATWALKE §& LADDERS 1 ¥o) |0

8 ELEVATION BEARINGS 2 Lo 4o

q ELEVATON DRWE l 46 46

lo PINTIE BEAR™NG \ 4 _4
TOWER AKEMELY t 120

i TRUCK ASSEMBLIE g 45 225

12 TRUCK ASSEMEY | A 25
ToTal WEIGHT 9F TELESCOPE 2,240 ToNs

NOTE : For DESIeN OF TRALK USE 3000 TONG .

enceanes o _ URHEINE  pnveo v sumirres ar O D.L.
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1.5 STARILITY

L
ASSUMING THAT THE PINTIE BEARING TAKES ABOUT 3 OFS
THE DEAD LOAD OF 2249 Tong SAY 140 ToNg§ | THE  MIN MM
DEADIOAS  PER EACH OF THE FourR MAN TR 1S

| (2240 - 740)
T~ 4 = 375 ToNs = 150,000 LBS

—

Tais COMPARSES 7o A MAXIMUM VERTICAL LOAD DUS ™
Wit DURNW b SURYVIVAL (ouDiTiol 9F i—i’(’OgOOO (8BS

1

C

WHICH INDICATES THAT THE SYy™=™ s NoT STARIE

(ONSIDER M 6 NEXT THAT THE PT

T OBEARNSL TAFES ONUY ¥
OF THE DEADIOAD | HE MiNMUM DEAD (2AD  PER TRuk (S
(2 240 - 5%0) _
lr = P = 420 TONS = 840,000 &S

B4o-Tbo o

Taie Wouis LEAVE A SAFETY MARGIN  OF 840 = loX%

\
NO  COUNTSR WE6+HT WILL BE REQUIRED .

[ag T8 2o
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.6 SUMMARY | MAXIMUM LOADS
PINTLE BREARING
1
|, LATERAL:., AT 40 MPH Wwp ,0+0 . 550,000 L8S
2. VERTICAL:  a) DEADLIAD © 1,120,000 LBS
b) SNowW (Zo*/FT") : 375,000 W
C) STRAN DUS To RAL WAVYNES 178 ;000
ToTaL @ ) 673,000 lIes
SN+ 1,700,000 BS
TRUCKS
. LATERAL : o
Q.VERTCAL 0 DEAC LOAD . 840,000 8S
b) SNwW (Zoﬁ/f-'r‘} : 2%2 000 v
¢) WINO LOAD : Too , 000 v
ToTaL  © 1882 ,000 (&S
SAY © 1,900, 000 \BS
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