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Operational Conditions

_ 1963 Design 1992 Reinforcing 2010 Ang
cedMoment|  N/A | 11,500kft
Forces | |  48kipsmin. each W

w 30 mph >0mph F
. (5.6 psf)

_N/A | 180kips







CAELE TENSIONS = STRENGTHENED

CABLE SYSTEM

BASTHG

WOOFED CENTRAL
0 RAIGNG THE PLA]
SUPPORTING

ANCHORAGE A-8
SEE WG, 5-3

I — CPERATIONAL LOADS INCLUCES ALL LOADS IN

4 FROM CRIZNAL CONTRACT DRAWNGS. ACTUAL WALUES ARE SUGHTLY LOWER.

FEED STRUCTURE.
TFORM, LOADS DUE TG
SYSTEM.

HORIZCONTAL CAB

CABLES UK 0 102 103 4 301 02 23 304 308
NO. 2 s s s L3 2 2 2 s WP A
N-187 40365
CIAMETER ¥ suw | s | s | suw | sem | se | see | i | ES0m)
WIkMLA BREAKIG 1044 1z iz mz 1214 1a14 1814 1814 |0
STRENGTH (I0P5)
527 583 41 556 — — j— j— j—
MTAL ERECTION 307 38 m 354 450 G4 495 Sa4 28
FINAL 480 843 503 a4 502 728 662 727 24
1)} CPERATIONAL LOADS a3 6 a3 L] 745 L] 743 8a
KU)SURIVAL CONDITION 498 577 532 540 €22 69 698 760 25
MAN UK. 3 ¥
CABLES WAIN BACKSTAY CABLES AU BACKSTAY CABLES Dowis TOWER T-12

s

EXISTING
TOWER T=4

PROJECTIONS

SCALE: 1°=100'

4
—— EXISTING TE-DOWN AND CARRIER
# CABLES 0 BE REMOVED TYPICAL

STRENGTHENED COMCRETE
ANCHORADE

HEW ALROUARY BACKSTAY
CAILES MK 302, 303, & 304

EXSTNG MAIN BACKSTAY
CABLES MK 102 103 & 104

DG OF COSTNG
REFLECTOR

! NEW TOWER: SACOLE
il /_
A_I_ I TOWER SADOLE
u's
NEW AUXILIART
CABLES WK 301
{41
1 EXSTIHG MAM
CABLES MK 101
il EXSTING PLATFORM
SCHEMATC
WAIN CABLE BANK
HORIZONTAL PROJECTICN
LREY
NOTE:  SEE WG, 5-13 AND S-13A
FOR CABLE DETALS.
ENSTNG TIE-
BLOCKS T0 BE ABANDONED.
(TYFICAL)
EXISTING
CABLE
L
H-185,94513
E-386,712.86
WP A4
H-i85,898.21

GENERAL NOTES
(UNLESS OTHERWISE SHOWN CR NDTED)

1

z

ELEVATIONS ASE N FEET ANO BASED 0N THE USGS DATUM
FOR PUERTD FICO, FOR WG WEAN SEA LEVEL IS 0.0D FT,

WORK_POINT COORDINATES OF THE EXISTING STRUCTURE ARE
I FEET AND BASED ON THE PUERTO RGO DATUM, LALSERT
PUIRTD RCO TONE.

STRUCTURAL STEEL SHAFES AND PLATES SHAML CONFORM TO
ASTM STANDARD ASTZ GRADE 30.

SOUARE AND RECTANGULAR STRUCTURAL TUEBING SHALL
CONFORM 70 ASTM STANDARD AS0C GRADE B.

STRUCTURAL STEEL FIPE SHALL CONFORM 70 ASTW
STANDARD AS01.

STREL CASTINGS SHALL CONFORM TO ASTW STANDARD A148
GRADE 9080,

RODS SHALL CONFORM TO ASTW STANDARD AS76
CRADE 1045 WORMALIZE TO MIN. YELD OF 50 KS AMD MW
WL 90 KS.  MAGHAFLUX TO ASTW 138 (CROULAR AND
LONGTUCINAL MASNETIZATICN REQUIRED.)

ALL BOLTED COMNECTIONS SHALL BE MADE OF HIZ
STRENGTH STEEL BOLTS, FRICTION TYPE, TGHTENED BY THE
TURN-0F = THE=NUT METHOD. BOLTS, NUTE, AND WASHERS
SHALL COMFORM 10 ASTM STANDARD A37S.

ALL HiOH STRENGTH STEEL BOLTS T0 BE 7/8 WGCH DIAMETER
EXCEPT AS MOTED.

STRUCTURAL STRAND SHALL CONFDRM TO ASTM STANDARD
AnBG PREMLIM GRADE WTH CLASS A GALVAMZED COATMG
O ALL WRES.

FIN HOLES SHALL BE REAMED WTH PLATES FULLY
ASSEMELED.

WELDING SHALL COMFORM TO AMIFSCAN WELDING SOCIETY
STANGARD DL (IOOGE SPECHICATIONS SHALL SOVERR.)
ALL FULL PENETRATION WELDS SHALL BE TESTED
ULTRASOHICALLY.

ML CABLE EWD FITTNGS, END BLOCKS RODS, PINS AND
AWXESSORES SHALL BE GALVANZED IN ACCORDAMCE WTH
AST 123 OR AMSL AS APPLICABLE.

ALL PINS SHALL BE FORGED STEEL CONFORMING TO ASTW AS21
CLASS AC. SEE TYPICAL DETAIL ON DRAMNG 5-13.

FOR AL PAMTING SYSTEMS REFER TO SPECFICATIONS.

FIELD WELDS SHALL BE MADE WITH ETB LOW HYDADSEM
ELECTRODES.

ML CONCRETE SHALL BE NORMAL WEIGHT STOME CONCRETE
WTH A MMMUM COMPRESSVE STRENGTH OF 3000 P3 AFTER
28 DATS.

CONCRETE STNIOACIMINT SHALL I GRADE 80 DEFORMID
BARS CONFORMING TO ASTW STANDARD ASYS.
FEINFORCING SHALL BE DETALED ACCORDING TO THE
MANUAL OF STAKDARDS FOR DETALING COMCRETE
RENFORCEMENT ALY - X135

CABLE EWD PITTINGS SHALL BE PADOF LOADED TO 50N OF
THE SPECIFED BREAXME STRENGTH.

ALUMNUM PLATES AND SHAPES SHALL BE 0001-T0.

FASTENERS FOR ALLMNUM SHAPES AND PLATES SHALL
CONFORM TO ASTM AIG3 CLASS 2, GR. BAT OR GR. BEM.

WOLDING FOR ALUMMUM SIALL B IN ACCORDANCE WTH
THE ALUMINUM STRUCTURAL WELDING CODE ANSI/AWS [1.2-90.
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CORNELL UNIVERSITY
ARECIBO RADIO OBSERVATORY
GREGORIAN UPGRADING
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WP, A-12
EL 1114.00"

WP T-8 & T-4
EL ‘138850

NEW AUOLIARY CABLE
{TPacaL)

e

S

PERMANENT DEFLECTION
OF TOWER (TYF.)

TEMPORARY DEFLECTION
OF TOWER (TYF.)

HEW TOWER SADDLE BACKSTAT
(T/R) SE DWG S-7 o 2
RETEMSONED (TYP.)
WP, A-B

EL. 1195.00"

W, A4

EL 1080.00"

p— EXIST. AZIMUTH
FEED TRACK

FE

D SUPPORT SYS

EVATIO

TEM

SCALE:1"=100"-0"

(AN
(Y

FEED SUPPORT SYSTEM BALANCING REQUIREMENTS
AND USC LIMITATIONS

s—mmauun&wmmammrw
40 ¥IPS MAXMUM. THE GROSS WEIGHT OF GORIAN SHALL
HOT EXCEED 180 KIPS

s

& WHEN THE CREGORIAN IS STOWED, CARAIACE HOUSE 1 MAY BE
OPERATED OVER ITS NORMAL RANGE BETWEEM WWUS 7 DEGRIES
mmrmummﬂ!mmm

B— WHEN CARRIAGE HOUSE 1 15 STOWED, MOVEMEN' THE GRESORIAN
mﬁummmimmlnsmmm

P—WBWMMITN“T‘MM“M
TENSION DOWN THALL HOT

AT TIE 38 KIP5, EROKEN DOWN
AS FOLLOWS PER CABLE:
PRESTRLSS AT 90 DEGRILS F - 4 KPS

SUPPORT SYSTEM WEIGHT INCREASE TASLE
1.9 MANTRUSS REINFORCEMENT, AUNIIARY CABLE el
AND CONMECTIONS:

1.2 NEW TIE l'l.‘lm ClHE SYSTEM 480
1.3 NEW TE DOWN CABLE PRESTRESS: OPERATIONAL 1440
BRAVAL 150
OPERATIONAL
SURVIVAL 1480
[Z0 DU FIED TRALK
ADDITONAL AZIMUTH TROLLEYS MNCL DRIVES 830
2.2 NEW HANGERS (MET IMCREASE) 33
23 UMK TRUSSES 220
BT
1 REINFORCEMENT 620
37 DUTRIGGERS Y]
A3 ELEVATION RAL AND RACK
SHIM BLOCKE (HET m; 50
A4 CLEVATION 40
BALLAST PLATFORM AND B0
A8 TTER EQUIPMENT Iﬂ.UDs HEAT mm
WATER, ETC h(l“:ﬂi,lx 50
"
A7 oA 5 Ilé TFORMS &El NCREASE) g

HO. 2 REMIVED _ﬂ_—
4.0 DOSTING TRDDWN CARLES Faw0iD =505
AN

ALLMNUY DOME INCLUD. Bﬁl’l E‘AP m ROOF 420

5-! ﬁw" RELECTCR INCLLD. P TRUSSES =0

ﬂ.l TERTIARY REFLECTOR 20

& GREGOWIAN TROLLEYS 100

S.l ELEVATION DRIVE SYSTEM I HYDRALCS 180
& SUPERSTRUCTUI

INCLUC.
Emwumm
TRANSVIRSL BLAMS, COULAR TRUSS.
CRAG LINK REAMS, GUIDE ROULERS o
ummuzmmmm.uus.wnm
FLOORA, KLYSTRON FLOCR, SERWVICE PLAS
STARS AND CATWALKS 120

5.8 FEEDS
S0 TRANSMITTER EQUIPMENT NCLUC, KLYSTRONS,
ELECTROWICS, SWITCH GEAR, CONSOLES,

PIPING AND
500 VENTS, FANS, MRCONDITIONERS

[ TOTAL TR k2]
LTOTAL INCREASE SURVIVAL -]
NOTL: CONTRACTOR SHALL OWMIR WTH A FNALZID
FEED SUPPORT WEICHT INVENTORY TO INCLUDE

SYSTEM ALL
(TEMS ADDED AND ALL ITEMS REMOVED FROM FEED SUPPORT
SYSTEM.
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oril 2010 Safe Operating Paramete

Arecibo Radio Telescope
Maximum Operational Parameters
for Structural Safety

NOTE: A MAXIMUM MOMENT OF
15,000 FOOT KIP SHALL NOT BE
EXCEEDED AT ANY TIE DOWN FORCE

1) THE SUM OF TIE DOWN
FORCES AT ALL THREE CORNERS
SHALL NEVER EXCEED 240 KIPS.
2) TIE DOWN FORCES SHALL
NEVER EXCEED 118 KIPS AT ANY
ONE CORNER




2010 Analysis




INSTALL TEMPORARY DHAGONAL ]
AT Uz—L3 AND PRETENSION TO 100"+
TO RELEAVE DL

(AN

gy, A s i s

SCALE: 1"=10-0"

T200 4 STMUETRICAL

3. AL BOLTS M FEED PLATFORM CONNECTIONS ARD
1" DIAMETER UWLESS SHOWM OTHERWSE.

4. APPRONIMATELY 500 BOLTS IN FEED PLATFORM
ARE TO BE REPLACED . LOCATION OF BOLTS
TO BE PROVDED BY OWNER.

STZ, 573 & ST4=2-L3a3a3/8

ALL ANGLES TO BE 18'-0" LG
AND CENTERED BWT PANEL PONTS

RBOUT §
l
571, STS & STH=2-L3x3xl /4
I
I

300"
NATIONAL ASTRONOMY AND IONOSPHERE CENTER
i CORNELL UNIVERSITY
wog v ARECIBO RADIO OBSERVATORY
45128 GREGORIAN UPGRADING
i S = FEED PLATFORM I

AMMANN & WATHEY, CONSULTING ENGINEERS
NEW YORX, NEW TORX

. NEW égx"_]ﬂﬂl CABLE TRUSS NOTES: 1) ALL FORCES W KPS TENGON DENDTID 4, [iindidi navn e
SCALE: =100 SCALE: 11 COMPRESSON DERDTED - esieD B SCALE S NOTED

SHECHED BY: -9




Main Platform Loading
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1963 Materials Specification

ARSI

Ad4] - 63T!
igh strength low
alloy structural
steel shapes,
lates and bars
or welded, riveted

or bolted con-
struction but in-

|

¢Shapes

tended primarily
for use in welded
bridges and build-
ings where sawng
in weight or adde
durability are im-
portant.” The
atmospheric cor-

Chemical
require-
ments. in-
clude also
copper,
Cu =0.20%
min. and
vanadium
02

min.

rosion resistance
of this steel is ap-
froximately twice
hat of structural
carbon steel. This
specification is

limited to material
ulp to 8 in. inclu-
sive in thickness.

2 Values represent ladle analysis.

b See individual ASTM specifications for deduction from percentages for increments
diameter or thickness.

¢ See table below.

Group | Group Il Group II1

Wide Flange Shapes
Weight per ft.

Wide Flange Shapes
Weight per ft.
219 to 426, incl.

Nom. Size

36 X 16% All weights

1 All weights
142 to 211, incl.

120 to 190, incl.

Angles over 3 in. in thickness

Nom. Size
14 X 16

All shapes exceFt
those listed n
Groups Il and

d Group A includes W

shapes as follows: All 36, 33 and 30, 27 X 14, 24 X 14, 21 X 13, 14 X 16,
14 X 1415,12 X 12 a 10. x

n




Main Platform Forces

[italic Members Fy = 36 ksi Bottom Chord Flanges: =] 46 Jksi [u=085 ] ksi | 100 |
(©) Compression = 67 J|ksi | | i [a.71v(E/Fy) | 11343 |
(+) Tension
1992 1963 Force 1992 2010 STAAD
nforcement Table Survival | Forces (20000) | Length | Gross Area | 0.6FyAg | Anet | 0.5FuAe | 1963 Ratio| 1992 Ratio | 1992 Ratio [ 2010 Ratio For | Pn/Q
(ki) (k] Ikip] I in’) il | ) |  [ipl | Operational | Operational | Surivel | (20000 ft-k) sl | e

Tension Limited Members Compression Limited

33 11.44 45.11
72 8.36 . 31.85
72 25.2 32.28
72 306 3 94.01% 99.92%
72 434 90.14%
72 434

24 49.1875 1357.58 1486.04 95.83% 93.84%
24 49.1875 1357.58 1490.42 95.83% 93.84%
24 55.75 1538.70 92.94% 95.47%
24 55.75 1538.70 92.94% 95.47%
24 62.3125 1719.83 98.21% 95.65%
24 65.8125 | 1816.43 83.13% ' 85.22%

30 19 [
30 4.8
14.68

| 9226% [ 8621% _9135% |




in Platform Forces — Web Memb

| o £ _BRACING TRUSS

N\

MAIN TRUSS 3
VERTICALS & DIAGONALS

MEMBERS U2-L2/U1-U2L3/U1-L2

TD12=0 KIPS
e

Vavava

RN
5
' %
Y
TDB=0 KIPS o !\A‘_‘\\\.
; A . o

AZIMUTH 315°

20,000 KIP=FT MOMENT

LEGEND:

EXISTING 18963 STRUCTURAL
MEMBERS UNCHANGED

1992 REINFORCED MEMBERS

2010 OVERSTRESSED
MEMBERS




ain Platform Truss — Chord Membe

MAIN TRUSS 2
BOTTOM CHORD

MEMBERS LO-L1/L1-L2/L2—-L2L3

TD12=30 KIPS
.

AV
& \
TD8=30 KIPS w2 ™
\.

AZIMUTH 150°

20,000 KIP—FT MOMENT

, TD4=30 KIPS

LEGEND:

EXISTING 1963 STRUCTURAL
MEMBERS UNCHANGED

— 1992 REINFORCED MEMBERS

—— 2010 OVERSTRESSED
MEMBERS




Bracing Truss Forces

Tension Limited Members

|
gth | Gross Area | 0.6FyAg [ Anet | 0.5Fude | 1963 Ratio] 1992 Ratio [ 1992 Ratio[ 2010 Ratio|
[ @) | ws [ w3 T s [ overstons [ operstona | suvar [ s

[ 7] s [T T T
8% [ [ [ [




REMOVE EXISTING 2-L302 H-BEACHG AND REFLACE
mm&x.\lk.tmmm TO BACK). REMOVE

TR, AT
U TO Us

BREINFORCED COWDITION
182.0000"

TOP_LATERAL BRACING W
AL =i

rﬁ:&‘em REFLACE WITH 1" DIA. BOLTS
By i u-\"f‘ T o
t Uy us us r ur un us CL m—'
IR T Ay ¥
! !l I'| l=| | 'iﬂ/.\\ -~ \‘\;1 -~ /-"-.\ ~, !L4 = §
4o u. = Z :

& & el =

REPLACE 2-133x 235 g —)

WTH 2-Laamxbyg

WTH 2-Laxtethg

pe2

- REPLACE 1=L3hx2 bty —

BE3

EP4

SWAY FRAMES AT PANEL POINTS
SCALE: V' 0-0"

BTt

R

TYPICAL EXISTING FEED
ARM MEMBERS

EXISTING COMDITION
152.0000°

A - X
BUE - 6" x 3/
BT -8 X T
BT - B X 3

BOGATED AS NOTe g1 SAAL B PERFORED E E E D A R M E L E WV

REMOVE EXSTING 2-L302h ¥-BRACNG

mm?ﬁmﬁmtm

WTH 17 DA BOLTS.
REMOVE £05T, L¥x1h OR EXST. W8 STRUT ——)
w8

CONNECTION. SCME V=100

TPERATIRA. (0T
i T

1 AR FEINFORCING DRAWMGS SHALL BE WORKED WITH
mmmwmamm
BE DENTICAL TO EMSSTING WEMBERS EXCEPT AS SHOWM,
2. THE OPERATION OF REMOVING AND REPLACING ANY MEMBER
SHALL BC COMPLETED BLFORE REMOVING ANY OTHIR MEMBER.
3 lrmrmﬂmn{mmwwmm
T SHALL BE COMFLETED BEFORE REMOWING ANOTHER BOLT.
4 mmmzmzmmm
FEED ARM.

5 CARRIAGE MOUSE NO. 1 SHALL BE PARKED AT STOW POSITION
ON FAR SOE OF FEED ARM AWAY FROM ANY RENFORCING
OPERATIONS.

6. FOR MEW WORK, BOLT SPACING SHALL BE A MINIWUM OF
37 AND MM EDGE DSTANCE OF 37

7. SHORING IS REQUIRED WHILE REPLACNG MEMBERS IN FEED ARM
‘mssﬁsmmmmmuw

AND REPLACE WTH
L La La Ly’ Lw’ L L L' o m”—.l T =
| i AN A <z q [W ——
el SN . | ] . V) .V ) o — g NATIONAL ASTRONOMY AND IONOSPHERE CENTER
|| b s
% q’ i i 1§ UNIVERSITY
" X - — ARECIBO RADIO OBSERVATORY
e S S -] L L ““J = n GREGORIAN UPGRADING
Shan T SURPORT ﬂ s FEED ARM REINFORCING I
CL FEED ARM
# MMMANN & WATHEY, CONSULTING ENGINEERS
TTOM LATERA RACIN il I NEW YORX, WEW YORN
T 1wl 3 - DRAWN BT APPROVED TATE:
T DESIGNED BY: SCALE:
a—b— X osom 8r S-14




Feed Arm Loading

Gregorian = 210 kips
Downhill Trolley = 10 kip/wheel

CW =45 kips Uphill Trolley = 3.1 kip/wheel
11.25 kip point loads

CH1 = 35 kips
4.4 kip/whee

I

)
;_,
=

¢ / /
' % 14
\ g

& B




Feed Arm Forces

T (-) Compression Fy=_ 50 [ksi ltalic Members Fy = 36 ksi T

|FEED ARM TRUSS (+) Tension Fu= 70 |ksi | | | | [ [ |

1963 Force 1992 1592 2010 STAAD Tension Limited Members Compression Limited Members

Member __ Original Member 1992 Reinforcement Table o] Survival | Forces (no WL) | Length | Gross Area | 0.6FyAg | 1963 Ratio | 1992 Ratio | 1992 Ratio | 2010 Ratio | Capacity | 1963 Ratio | 1992 Ratio | 1992 Ratio| 2010 Ratio.
[ ki) {kip] ) i {in’] (kipl | Operational | Operational | _Survival | Operational (kip] | Operational | Operational | _Survival Operational
[ Top Chords

U1-U2 2-C8x11.5 33 53 12 15 6.74 202.20 16.32% 26.21% 5.93% 12.36%
U2-U3 2-C8x11.5 . 71 107 46/-3 18.5 6.74 202.20 35.11% 52.92% 22.75% 27.20%
U3-U4 2-C8x11.5 b 99 178 116/-12 20 6.74 202.20 48.96% 88.03% 57.37% 47.97%
U4-US 2-C8x11.5 5 2-6"x1/2" 129 239 194/-30 12.74 382.20 33.75% 62.53% 50.76% 46.05%
US-U6 2-C8x13.75 X 2-6"x3/4" 174 276 228/-21 17.08 512.40 33.96% 53.86% 44.50% 35.52%
U6-U7 2-C8x13.75 . 2-6"x1/2" 176 14.08 422.40 36.70% 59.19% 41.67% 39.54%
U7-U8 2-C8x13.75 8.08 242.40 64.36% 76.32% 43.73% 43.73%

6.74 7.88%
6.74 24.99%
6.74 58.87%
2-C8x13.75 . 2-6"x3/8" . . 55.94%
2-C8x13.75 . 2-6"x3/4" 78.07%
2-C8x13.75 . 2-6"x3/4" 72.23%
2-C8x13.75 X 2-6"x3/8" . 56.80%
2-C8x13.75 2-6"x3/8" 46/-113 28.49%

35 23.20%
35 I 68.65%
21 I 44.07%
48
0 +29.25"x1/2" 88

-9.25"x1/2" 88
27
2-8"x1/2" 27

2-14x3x3/8
2-14x3x3/8
2-14x3x3/8




Member Stresses

Original Member

1992
Reinforcement

1992

Gross Area

Reinforcement

2010 STAAD
Forces (20000)

Minimum
STAAD Forces

Stress

Max.

[in’]

[kip]

[kip]

[ksi]

4-L5x3x3/8

11.44

4-15x3x3/8

.5x3.5x5/16

8.36

-34.5

25.2

-443.5

30.6

-688.1

4-13.5x3x3/8

43.4

4-13.5x3x3/8

-859.6

4-13.5x3x3/8

43.4

4-13.5x3x3/8

-831.1

49.1875

1398.4

49.1875

1400.6

55.75

1548.6

55.75

972.9

62.3125

1191.6

65.8125

1339.5

19

4-15x5x1/2

-95.2




Truss Member Reinforcement

e Ammann & Whitney recommends that no
members be allowed to operate at over 100%
allowable design load

e Reinforcement of truss web members seems
to be possible without major shutdowns

e Reinforcement of upper chord members can
be accomplished by providing out of plane
buckling restraint



U2-U2L3 Lower Joint
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U2-U2L3 Upper Joint
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U1-U2 Out of Plane Bracing




Truss Lower Chord Members

e Reinforcement of the lower truss chord will be
difficult to accomplish

e Calculated overstresses in the lower chord are
relatively minor

e Ammann & Whitney recommends operational
modifications (reduction in moment) to
reduce lower chord forces to maintain
operating stresses at less than 100% of
allowable



Main Truss Lower Chord
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Operational Changes

einforcement of the Main Truss lower chor
ill be problematic and difficult

inary results from the linear anal
indicate that there may be ca
s at 20,000 kip-ft




Increase tie down force

e Increasing tie down forces would reduce web
forces but not outer bottom chord forces

e Cable factor of safety may likely be an issue
and will require further study

e Structural modifications will be required to
raise the position of the dome
— Re-shim Rail Girder (with re-profiling of feed arm)
— Tilt Feed Arm (by adjusting link truss attachment)
— Reduce Weight (remove CH1)




Re-shim Rail Girder




NEW GRECORIAN FEED SIDE

MEW 2-Ldxd 1/208,/16
ON_TOP FLANGE
ELEVATION RAL SPLICE
AT ELEVATION R
'SPUCE (TYP.). GREGORIAN
SO oMLY,

5/18° STHF. £'S.
‘_U- SIDE

EFald

518" w8 g ——

i

NEW 2-Land 1/2 —
¥

F

-~ 1

E0ST, ELEVATION RAL

exst. seucep

EWST. 1/7° SPUCE B
TO BE T

MEW FINCER SHIS
61720 woE
ROLLING SURFACE

7,

TYPICAL SEGMENT OF ELEVATION
RAIL_AT SHIM BLOCK A

SCALE: 1'=1—0"

e

I VoIt N0 S0k 3
HE ST el ELEVATIGN RAL WO, 2 RESET 1 NEW CURVATURE
2 B, P, e = e i B
LA N LN N IWANTANIZA WS !
ﬁm R %mmwm-

el VARES

£asT.
WTI0.5X22 -1

T

e

G S M'“ﬁi£~

TYPICAL SEGMENT OF ELEVATION
RAIL_AT SHIM BLOCK B

SCME: |i—|'§ E%?ia

SCALE: 1°=1"-0"

| ELEVATION RAIL SHIM BLOCKS
P plact s
Lo I [] ]
Ly 35 75 A A
Lu 40 8 1] ]
L: 1) 0 A A
Lm 85 i ] 8 -]
Ly a0 10 A A
L 20 0 8 8
Ls 1o 12 A A
Las " 12 A A
Ls 12 12 E 0ET| A
Loa 12 12 A A
Le 125 125 BEE DET| A
LT 1228 178 B8 B
Lr 13 13 A A
Lm 3 13 L] ]
Ls 14 " A A
Eﬁ §§ iy |ue
8 |38 8 |58

81,

L
NEW FINGER SHINS -
FOR FINAL ADWST- — TOP OF ELEVAT
WENT (TYP)
J -
TOP OF WEW' ] ‘T-
ANGLES 4 o

1/2° DA, BOLT IN
OVERSIZED HOLE @

NOTES:

1. FINGER SHIMS SMALL BL STAMLESS STEEL

SPUCE LOCATIONS EACH SHM PACK,
oMLY
4 AL THREADED ROOS SHALL CONFORM TO ASTW A3S GH, BC.
{—— NEW GUOE
AMGLES. CUT 1 1/47 & MEW ELEVATION RAL CURVATURE MAY CALISE EXISTNG HOLES N TOP
At FROM HORIZ. LEG FLANGE OF RAL TO WISALIGN WTH HOLES iN BOTTOM OF FEED ARM.
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Tilt Feed Arm

ed arm tilts as dome moves out

stments to the link truss attachmen
up to 5 inches of opposite tilt

ess capacity in the at




to dec03. Corner 12 height vs za dome (when az aligned with corner12)

avg Fit looking at tiedown (hghtin(8)=0.):
Dome points at td . hghtin=3.71452 — 0.464315*zaDeg
Dome points 180 deg from td
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Reduce Moment

counterweight force




