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Operational ConditionsOperational Conditions

1963 Design 1992 Reinforcing 2010 Analysis

Unbalanced Moment  N/A 11,500 k‐ft 20,000 k‐ft
Tie‐Down Forces 48 kips min. each 0‐30‐30 kips
Wind Considerations

30 mph            
50 mph                    
(5.6 psf)

28 mph            
(2 psf)

Gregorian Weight N/A 180 kips 210 kipsGregorian Weight N/A 180 kips 210 kips
Platform Dead Load 1250 kips

(includes 
upgrades)

   + 472 kips ‐ Greg. 
Upgrade

Total 1722 kips

1798 kips         
(2006 Sag Survey)

upgrades) Total 1722 kips













April 2010 Safe Operating ParametersApril 2010 Safe Operating Parameters
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NOTE:  A MAXIMUM MOMENT OF 
15,000 FOOT KIP SHALL NOT BE 
EXCEEDED AT ANY TIE DOWN FORCE
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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
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2010 Analysis





Main Platform LoadingMain Platform Loading



1963 Materials Specification1963 Materials Specification



Main Platform ForcesMain Platform Forces

Italic Members Fy = 36 ksi Bottom Chord Flanges: Fy =  46 ksi U = 0.85 Other: Fy =  50 ksi k =  1.00
(‐) Compression Fu =  67 ksi Fu =  70 ksi 4.71√(E/Fy) 113.43
(+) Tension

Member Original Member Area Area Length Gross Area 0.6FyAg Anet 0.5FuAe 1963 Ratio 1992 Ratio 1992 Ratio 2010 Ratio I r kL/r Fcr Pn/Ω 1963 Ratio 1992 Ratio 1992 Ratio 2010 Ratio
[in2] [in2] [kip] [kip] [kip] [kip] [ft] [in2] [kip] [in2] [kip] Operational Operational Survival (20000 ft‐k) [in4] [in] [ksi] [kip] Operational Operational Survival (20000 ft‐k)

Uo'‐Uo 4‐L5x3x3/8 11.44 ‐185 ‐62 33 11.44 1606 10.55 37.54 45.11 308.99 59.87% 20.07%
Uo‐U1 4‐L3.5x3.5x5/16 8.36 20 ‐104 ‐30 ‐34.5 72 8.36 1011 11 78.55 31.85 159.42 65.23% 18.82% 21.64%

MAIN TRUSS

Tension Limited Members Compression Limited Members
1992 

Reinforcement
1963 Force 

Table
1992 

Operational
1992   

Survival
2010 STAAD 

Forces (20000)

Top Chords

U1‐U2 2‐C18x42.7 25.2 ‐376 ‐395 ‐401 ‐443.5 72 25.2 3146.5 11.17 77.35 32.28 487.15 77.18% 81.08% 82.31% 91.04%
U2‐U3 2‐C18x51.9 30.6 ‐557 ‐592 ‐611 ‐688.1 72 30.6 3831.6 11.19 77.21 32.33 592.47 94.01% 99.92% 103.13% 116.14%
U3‐U4 2‐C18x58 34.2 4‐L3.5x3x3/8 9.2 ‐663 ‐778 ‐735 ‐859.6 72 43.4 5793 11.55 74.81 33.21 863.08 76.82% 90.14% 85.16% 99.60%
U4‐U5 2‐C18x58 34.2 4‐L3.5x3x3/8 9.2 ‐654 ‐770 ‐722 ‐831.1 72 43.4 5793 11.55 74.81 33.21 863.08 75.78% 89.22% 83.65% 96.29%

Lo‐L1 2‐18x1 1/16 + 21 7/8x1/2 49.1875 1362 1301 1274 1398.4 24 49.1875 1357.58 52.19 1486.04 100.33% 95.83% 93.84% 103.01%
L1‐L2 2‐18x1 1/16 + 21 7/8x1/2 49.1875 1362 1301 1274 1400.6 24 49.1875 1357.58 44.49 1490.42 100.33% 95.83% 93.84% 103.17%
L2‐L23 2‐18x1 1/4 + 21 1/2x1/2 55.75 1553 1430 1469 1548.6 24 55.75 1538.70 100.93% 92.94% 95.47% 100.64%
L23‐L3 2‐18x1 1/4 + 21 1/2x1/2 55.75 1553 1430 1469 972.9 24 55.75 1538.70 100.93% 92.94% 95.47% 63.23%
L3‐L4 2‐18x1 7/16 + 21 1/8x1/2 62.3125 1736 1689 1645 1191.6 24 62.3125 1719.83 100.94% 98.21% 95.65% 69.29%
L4‐L5 2‐18x1 1/2 + 21x9/16 65.8125 1825 1510 1548 1339.5 24 65.8125 1816.43 56.94 1907.41 100.47% 83.13% 85.22% 73.74%

U L 4 L5 5 3/8 14 44 4 L5 5 1/2 19 44 302 96 95 2 30 19 2204 10 77 33 43 46 08 524 24 8 39% 57 61% 18 31% 18 16%

Bottom Chords

Verticals
Uo‐Lo 4‐L5x5x3/8 14.44 4‐L5x5x1/2 19 ‐44 ‐302 ‐96 ‐95.2 30 19 2204 10.77 33.43 46.08 524.24 8.39% 57.61% 18.31% 18.16%
U1‐L1 2‐L5x3x5/16 4.8 0 0 0 6.4 30 4.8 103.68 0.00% 6.17%
U2‐L2 2‐C12x25 14.68 ‐238 ‐252 ‐267 ‐313.7 30 14.68 288 4.43 81.26 30.85 271.19 87.76% 92.92% 98.45% 115.67%
U2L3‐L23 2‐C8x13.75 8.08 ‐104 ‐105 ‐117.2 12 8.08 72.2 2.99 48.16 42.20 204.18 50.94% 51.43% 57.40%
U3‐L3 2‐C12x25 14.68 4‐L3.5x2.5x5/16 7.12 ‐221 85/‐307 ‐282 ‐354.3 30 21.8 654.00 13.00% 438.7 4.48 80.36 31.18 407.06 54.29% 75.42% 69.28% 87.04%
U4‐L4 2‐C12x25 14.68 ‐103 ‐108 151/‐173 103.1/‐136 30 14.68 440.40 34.29% 23.41% 288 4.43 81.26 30.85 271.19 37.98% 39.82% 63.79% 50.15%
U5‐L5 2‐L6x3.5x5/16 5.74 ‐8 0 0 ‐11.7 30 5.74

U1‐Lo 2‐C15x33.9 20 ‐319 ‐232 ‐323 ‐362.1 38.4 20 630 5.62 81.99 30.58 366.27 87.09% 63.34% 88.19% 98.86%
U1‐L2 2‐C8x18.75 11.02 305 285 302 336.4 38.4 11.02 330.60 15.04 447.56 92.26% 86.21% 91.35% 101.75%
U2‐U2L3 2‐C8x18.75 11.02 291 316 332 391.4 17.2 11.02 330.60 8.95 313.25 88.02% 95.58% 100.42% 124.95%
U2L3‐L2 2‐C8x11.5 6.74 71.7 17.2 6.74 202.20 35.46%
U2L3‐L3 2‐C8x18.75 11.02 2‐C8x18.75 11.02 291 410 381 460.1 17.2 22.04 661.20 17.90 532.53 44.01% 62.01% 57.62% 86.40%

Diagonals

U3‐L4 2‐C10x20 11.74 196 312/‐23 297/‐36 300.3 38.4 11.74 352.20 10.13 301.34 55.65% 88.59% 84.33% 99.66%
U4‐L5 2‐C12x25 14.68 106/‐100 115/‐102 138/‐125 153.2/‐123.8 38.4 14.68 440.40 24.07% 26.11% 31.34% 34.79% 182.4 3.52 130.91 14.65 128.76 77.67% 79.22% 97.08% 96.15%



Main Platform Forces – Web MembersMain Platform Forces  Web Members



Main Platform Truss – Chord MembersMain Platform Truss  Chord Members



Bracing Truss ForcesBracing Truss Forces

Member Original Member Area Area Length Gross Area 0.6FyAg Anet 0.5FuAe 1963 Ratio 1992 Ratio 1992 Ratio 2010 Ratio I r kL/r Fcr Pn/Ω 1963 Ratio 1992 Ratio 1992 Ratio 2010 Ratio
[in2] [in2] [kip] [kip] [kip] [kip] [ft] [in2] [kip] [in2] [kip] Operational Operational Survival (20000 ft‐k) [in4] [in] [ksi] [kip] Operational Operational Survival (20000 ft‐k)

U20‐U21 2‐C10x15.3 8.96 ‐135 ‐151 ‐172 ‐153.2 72 8.96 1327 12.17 71.00 34.59 185.57 72.75% 81.37% 92.69% 82.56%
U21‐U22 2‐C10x15.3 8.96 ‐121 ‐154 ‐165 ‐143.2 72 8.96 1327 12.17 71.00 34.59 185.57 65.20% 82.99% 88.92% 77.17%

L20‐L21 2‐16x1/2 + 23x7/16 26.0625 12 41/‐59 98/‐49 15.1/‐62.3 19.29 26.0625 719.33 1.67% 5.70% 13.62% 2.10% 2653 10.09 22.94 48.11 750.85 7.86% 6.53% 8.30%

Tension Limited Members Compression Limited Members
1992 

Reinforcement
1963 Force 

Table
1992 

Operational
1992   

Survival
2010 STAAD 

Forces (20000)

Bottom Chords

Top Chords

/ / / / /
L21‐L22 2‐16x1/2 + 23x7/16 26.0625 119 7/‐59 105/‐45 196.5 16.71 26.0625 719.33 16.54% 0.97% 14.60% 27.32% 2654 10.09 19.87 48.58 758.11 7.78% 5.94%

U21‐L21 2‐C10x15.3 8.96 40/‐50 36/‐23 53/‐66 48.5/‐53 30 8.96 268.80 14.88% 13.39% 19.72% 18.04% 1327 12.17 29.58 46.90 251.64 19.87% 9.14% 26.23% 21.06%
U22‐L22 2‐L6x3.5x5/16 5.74 ‐2 0 0 ‐1.7 30 5.74

U20‐L21 2‐C9x13.4 7.88 2‐C9x20 11.74 222 304 271 314.9 35.67 11.74 352.20 11.44 340.38 63.03% 86.31% 76.94% 92.51%
U21‐L22 2‐C10x15.3 8.96 55/‐49 41/‐29 74/‐64 62/‐54.2 34.34 8.96 268.80 20.46% 20.46% 27.53% 23.07% 1327 3.52 117.06 18.32 98.28 49.86% 29.51% 65.12% 55.15%

Diagonals

Verticals





Feed Arm LoadingFeed Arm Loading



Feed Arm Forces
(‐) Compression Fy =  50 ksi Italic Members Fy = 36 ksi
(+) Tension Fu =  70 ksi

d b

FEED ARM TRUSS

d b

Member Original Member Area Area Length Gross Area 0.6FyAg 1963 Ratio 1992 Ratio 1992 Ratio 2010 Ratio Capacity 1963 Ratio 1992 Ratio 1992 Ratio 2010 Ratio
[in2] [in2] [kip] [kip] [kip] [kip] [ft] [in2] [kip] Operational Operational Survival Operational [kip] Operational Operational Survival Operational

U1‐U2 2‐C8x11.5 6.74 33 53 12 25 15 6.74 202.20 16.32% 26.21% 5.93% 12.36%
U2‐U3 2‐C8x11.5 6.74 71 107 46/‐3 55 18.5 6.74 202.20 35.11% 52.92% 22.75% 27.20%
U3‐U4 2‐C8x11.5 6.74 99 178 116/‐12 97 20 6.74 202.20 48.96% 88.03% 57.37% 47.97%
U4‐U5 2‐C8x11.5 6.74 2‐6"x1/2" 6 129 239 194/‐30 176 21.5 12.74 382.20 33.75% 62.53% 50.76% 46.05%
U5‐U6 2‐C8x13.75 8.08 2‐6"x3/4" 9 174 276 228/‐21 182 21.425 17.08 512.40 33.96% 53.86% 44.50% 35.52%
U6‐U7 2‐C8x13.75 8.08 2‐6"x1/2" 6 155/‐37 250 176 167 21.425 14.08 422.40 36.70% 59.19% 41.67% 39.54%
U7‐U8 2‐C8x13.75 8.08 156/‐91 185 106 106/‐23 21.425 8.08 242.40 64.36% 76.32% 43.73% 43.73%

Tension Limited Members

Top Chords

Bottom Chords

1992    
Survival

Compression Limited Members

1992 Reinforcement
2010 STAAD 

Forces (no WL)
1992 

Operational
1963 Force 

Table

Lo‐L1 2‐C8x11.5 6.74 ‐34 ‐54 ‐13 ‐28 13.568 6.74 ‐165.05 20.60% 32.72% 7.88% 16.96%
L1‐L2 2‐C8x11.5 6.74 ‐72 ‐106 ‐47 ‐49 15.798 6.74 ‐188.05 38.29% 56.37% 24.99% 26.06%
L2‐L3 2‐C8x11.5 6.74 ‐97 ‐153 ‐107 ‐75 19.236 6.74 ‐181.76 53.37% 84.18% 58.87% 41.26%
L3‐L4 2‐C8x13.75 8.08 2‐6"x3/8" 4.5 ‐120 ‐231 ‐179 ‐167 10.27 12.58 ‐319.99 37.50% 72.19% 55.94% 52.19%
L4‐L5 2‐C8x13.75 8.08 2‐6"x3/4" 9 ‐149 ‐355 ‐296 ‐287 21.852 17.08 ‐379.13 39.30% 93.64% 78.07% 75.70%
L5‐L6 2‐C8x13.75 8.08 2‐6"x3/4" 9 ‐172 ‐336 3/‐277 ‐267 21.601 17.08 ‐383.52 44.85% 87.61% 72.23% 69.62%
L6‐L7 2‐C8x13.75 8.08 2‐6"x3/8" 4.5 12/‐134 ‐252 ‐179 ‐182 21.488 12.58 377.40 3.18% ‐315.14 42.52% 79.96% 56.80% 57.75%
L7‐L8 2‐C8x13.75 8.08 2‐6"x3/8" 9 46/‐113 ‐214 ‐122 26/‐153 21.432 17.08 512.40 8.98% 5.07% ‐428.23 26.39% 49.97% 28.49% 35.73%

U1‐L1 2‐L3.5x2.5x5/16 3.56 ‐35 ‐23 ‐11 ‐22 9.7357 3.56 ‐47.42 73.81% 48.51% 23.20% 46.40%
U2‐L2 2‐L4x3x7/16 5.74 ‐35 ‐47 ‐41 ‐23 14.693 5.74 ‐59.72 58.60% 78.70% 68.65% 38.51%
U3‐L3 2‐L5x3x1/2 7.5 ‐41 ‐67 ‐52 ‐48 19.963 7.5 ‐118.00 34.75% 56.78% 44.07% 40.68%
U4‐L4 2‐C8x11.5 6.74 ‐48 ‐67 ‐50 ‐56 24.648 6.74 ‐103.96 46.17% 64.45% 48.10% 53.87%

Verticals

U4 L4 2 C8x11.5 6.74 48 67 50 56 24.648 6.74 103.96 46.17% 64.45% 48.10% 53.87%
U5‐M52 W10x60 + 2‐9.25"x1/2" 26.85 88 ‐80 89/‐160 ‐94 5.7764 26.85 579.96 15.17% 15.35%
M52‐M5 W10x60 + 2‐9.25"x1/2" 26.85 88 ‐97 49/‐134 ‐97 8.5322 26.85 579.96 15.17% 8.45%
M5‐M51 W10x39 11.5 27 ‐110 ‐155 ‐130 5.7764 11.5 248.40 10.87% ‐208.00 ‐12.98% 52.88% 74.52% 62.50%
M51‐L5 W10x39 11.5 2‐8"x1/2" 8 27 71 243/‐196 62 19.5 488.40 5.53% 14.54% 49.75% 12.69%
U6‐M62 2‐L4x3x3/8 4.96 31/‐4 ‐12 25/‐30 25/‐9 5.7764 4.96 107.14 28.94% 23.33% 23.33%
M62‐M6 2‐L4x3x3/8 4.96 2‐L4x3x3/8 4.96 31/‐4 33 44/‐32 59 4.96 148.80 20.83% 22.18% 29.57% 39.65%
M6‐M61 2‐L4x3x3/8 4.96 2‐L4x3x3/8 4.96 ‐31 2/‐26 91/‐63 35/‐49 5.7442 4.96 148.80 61.16% ‐67.94 45.63% 38.27% 92.73% 72.13%
M61‐L6 2‐L4x3x3/8 4.96 2‐L4x3x3/8 4.96 ‐31 17 114/‐71 50/‐7 4.96 148.80 76.61%
U7‐M7 2‐L4x3x3/8 4.96 17/‐9 37 25/‐18 44/‐5 16.477 4.96 107.14 15.87% 34.54% 23.33% 41.07% ‐30.00 30.00% 60.00% 16.67%
M7‐L7 2‐L4x3x3/8 4.96 10/‐19 13/‐18 12/‐20 48/‐18 16.479 4.96 107.14 9.33% 12.13% 11.20% 44.80% ‐30.00 63.33% 60.00% 66.67% 60.00%
U78‐M78 2‐L3.5x2.5x5/16 3.56 ‐17 0 0 0 8.2383 3.56
U8‐L8 2‐C8x11.5 6.74 7/‐12 30 4/‐5 19 33.5 6.74 202.20 3.46% 14.84% 1.98% 9.40%
Di l
L0‐U1 2‐L3.5x2.5x5/16 3.56 35 67 14 32 3.56 76.90 45.52% 87.13% 18.21% 41.61%
L1‐U2 2‐L4x3x5/16 4.18 51 89 39 47 4.18 90.29 56.49% 98.57% 43.20% 52.06%
L2‐U3 2‐L4x3x5/16 4.18 2‐4"x1/2" 4 55 117 80 98 8.18 210.29 26.15% 55.64% 38.04% 46.60%
L3‐U4 2‐L5x3x5/16 4.8 2‐L5x3x5/16 4.8 58 105 84 125 4.8 144.00 40.28% 72.92% 58.33% 86.81%
L4‐U5 2‐L6x3.5x5/16 5.74 2‐L6x3.5x5/16 5.74 65 116 108 123 5.74 172.20 37.75% 67.36% 62.72% 71.43%
L45‐M5 2‐C8x11.5 6.74 19 3 88/‐29 33 6.74 202.20 9.40% 1.48% 43.52% 16.32%
M5‐L56 2‐C8x11.5 6.74 20 44 76/‐10 30 6.74 202.20 9.89% 21.76% 37.59% 14.84%
M5‐M562 2‐C8x11.5 6.74 ‐66 29 26/‐29 9/‐36 15.328 6.74 202.20 14.34% 12.86% 4.45% ‐156.14 42.27% 18.57% 23.06%
M562‐U6 2‐C8x11.5 6.74 ‐66 11/‐22 39/‐31 14/‐55 10.417 6.74 202.20 5.44% 19.29% 6.92% ‐179.25 36.82% 12.27% 17.29% 30.68%
M5‐M561 2‐C8x11.5 6.74 70 ‐40 40/‐40 30/‐7 9.2824 6.74 202.20 34.62% 19.78% 14.84% ‐183.68 21.78% 21.78% 3.81%
M561‐L6 2‐C8x11.5 6.74 70 33 50/‐40 65/‐2 18.088 6.74 202.20 34.62% 16.32% 24.73% 32.15% ‐141.18 28.33% 1.42%
M6‐U7 2‐C8x11.5 6.74 ‐49 ‐79 26/‐58 ‐90 26.53 6.74 202.20 12.86% ‐93.58 52.36% 84.42% 61.98% 96.17%

Diagonals

M6‐L7 2‐C8x11.5 6.74 52 81 60/‐15 94/‐24 27.536 6.74 202.20 25.72% 40.06% 29.67% 46.49% ‐88.19 17.01% 27.22%
U7‐M78 2‐L3.5x2.5x5/16 3.56 15 2 2 5 3.56 76.90 19.51% 2.60% 2.60% 6.50%
M7‐U8 2‐C8x11.5 6.74 6/‐30 4/‐38 32/‐41 34/‐53 27.028 6.74 202.20 2.97% 1.98% 15.83% 16.82% ‐90.90 33.00% 41.81% 45.11% 58.31%
M7‐L8 2‐C8x11.5 6.74 30 38 41/‐31 53/‐48 27.365 6.74 202.20 14.84% 18.79% 20.28% 26.21% ‐89.10 34.79% 53.87%

O5‐M52 2‐C10x25 14.68 ‐199 ‐291 ‐218 14.68 ‐362.60 54.88% 80.25% 60.12%
M52‐M52' 2‐C10x20 11.74 ‐190 ‐248 ‐177 11.74 ‐331.66 57.29% 74.78% 53.37%
05‐M51 2‐C10x20 +2‐C10x15.3 20.7 296 413 336 20.7 621.00 47.67% 66.51% 54.11%
M51‐M51' 2‐C10x25 14.68 212 285 239 14.68 440.40 48.14% 64.71% 54.27%
M52‐M51' 2‐C10x15.3 8.96 ‐17 45/‐85 ‐28 8.96 268.80 16.74% ‐177.00 9.60% 48.02% 15.82%
M51‐M52' 2‐C10x15.3 8.96 ‐17 45/‐85 ‐28 8.96 268.80 16.74% ‐177.00 9.60% 48.02% 15.82%
M52‐M562 2‐C8x11.5 6.74 16/‐9 34/‐10 28 6.74 202.20 7.91% 16.82% 13.85%
M562 M62 2 C8x11 5 6 74 60 60 48 6 74 202 20 29 67% 29 67% 23 74%

Outriggers

M562‐M62 2‐C8x11.5 6.74 60 60 48 6.74 202.20 29.67% 29.67% 23.74%
M51‐M561 2‐C8x11.5 6.74 15 15/‐31 ‐18 6.74 202.20 7.42% 7.42%
M561‐M61 2‐C8x11.5 6.74 ‐44 ‐50 ‐46 14.159 6.74 ‐162.13 27.14% 30.84% 28.37%
M51‐M62 2‐C8x11.5 6.74 ‐65 ‐73 ‐63 25.746 6.74 ‐97.87 66.42% 74.59% 64.37%
M61‐M52 2‐C8x11.5 6.74 53 60 54 6.74 202.20 26.21% 29.67% 26.71%
U5‐M562 2‐L4x3x1/4 3.38 46 38/‐4 20 3.38 101.40 45.36% 37.48% 19.72%
L5‐M561 2‐L4x3x1/4 3.38 ‐35 37/‐5 ‐29 3.38 101.40 36.49%
A 2‐L4x3x1/4 3.38 ‐6 3.38 ‐35.05 17.12%
B 2‐L4x3x1/4 3.38 7 3.38 101.40 6.90%
C 2‐L3x2x1/4 2.38 3 2.38
D 2‐L3x2x1/4 2.38 ‐2 2.38



Member StressesMember Stresses
Member Original Member Gross Area Min. Max. Range

[in2] [kip] [kip] [ksi] [ksi]

1992 
Reinforcement

2010 STAAD 
Forces (20000)

Minimum 
STAAD Forces

1992 
Reinforcement

Stress

[in ] [kip] [kip] [ksi] [ksi]

Uo'‐Uo 4‐L5x3x3/8 11.44 4‐L5x3x3/8
Uo‐U1 4‐L3.5x3.5x5/16 8.36 ‐34.5 ‐4.13
U1‐U2 2‐C18x42.7 25.2 ‐443.5 ‐17.60
U2‐U3 2‐C18x51.9 30.6 ‐688.1 ‐22.49
U3‐U4 2‐C18x58 4‐L3.5x3x3/8 43.4 4‐L3.5x3x3/8 ‐859.6 ‐19.81
U4‐U5 2‐C18x58 4‐L3.5x3x3/8 43.4 4‐L3.5x3x3/8 ‐831.1 ‐19.15
Lo‐L1 2‐18x1 1/16 + 21 7/8x1/2 49.1875 1398.4 901.4 18.33 28.43 10.10
L1‐L2 2‐18x1 1/16 + 21 7/8x1/2 49.1875 1400.6 902.7 18.35 28.47 10.12
L2‐L23 2‐18x1 1/4 + 21 1/2x1/2 55.75 1548.6 960.9 17.24 27.78 10.54
L23‐L3 2‐18x1 1/4 + 21 1/2x1/2 55.75 972.9 17.45
L3‐L4 2‐18x1 7/16 + 21 1/8x1/2 62.3125 1191.6 19.12/ / /
L4‐L5 2‐18x1 1/2 + 21x9/16 65.8125 1339.5 20.35
Uo‐Lo 4‐L5x5x3/8 4‐L5x5x1/2 19 4‐L5x5x1/2 ‐95.2 ‐5.01
U1‐L1 2‐L5x3x5/16 4.8 6.4 1.33
U2‐L2 2‐C12x25 14.68 ‐313.7 ‐94.6 ‐21.37 ‐6.44 14.93
U2L3‐L23 2‐C8x13.75 8.08 2‐C8x13.75 ‐117.2 ‐14.50
U3 L3 2 C12x25 4 L3 5x2 5x5/16 21 8 4 L3 5x2 5x5/16 354 3 16 25U3‐L3 2‐C12x25 4‐L3.5x2.5x5/16 21.8 4‐L3.5x2.5x5/16 ‐354.3 ‐16.25
U4‐L4 2‐C12x25 14.68 103.1/‐136 ‐9.26 7.02
U5‐L5 2‐L6x3.5x5/16 5.74 ‐11.7 ‐2.04
U1‐Lo 2‐C15x33.9 20 ‐362.1 ‐18.11
U1‐L2 2‐C8x18.75 11.02 336.4 66.2 6.01 30.53 24.52
U2‐U2L3 2‐C8x18.75 11.02 391.4 109 9.89 35.52 25.63
U2L3‐L2 2‐C8x11.5 6.74 2‐C8x11.5 71.7 10.64
U2L3‐L3 2‐C8x18.75 2‐C8x18.75 22.04 2‐C8x18.75 460.1 20.88
U3‐L4 2‐C10x20 11.74 300.3 25.58
U4‐L5 2‐C12x25 14.68 153.2/‐123.8 ‐8.43 10.44



Truss Member ReinforcementTruss Member Reinforcement

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

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

• Reinforcement of upper chord members can 
b li h d b idi f lbe accomplished by providing out of plane 
buckling restraint



U2‐U2L3 Lower JointU2 U2L3 Lower Joint



U2‐U2L3 Upper JointU2 U2L3 Upper Joint



U1‐L2, U2‐L2U1 L2, U2 L2



U1‐U2 Out of Plane BracingU1 U2 Out of Plane Bracing



Truss Lower Chord MembersTruss Lower Chord Members

• Reinforcement of the lower truss chord will beReinforcement of the lower truss chord will be 
difficult to accomplish

• Calculated overstresses in the lower chord areCalculated overstresses in the lower chord are 
relatively minor

• Ammann & Whitney recommends operationalAmmann & 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 ChordMain Truss Lower Chord



Operational ChangesOperational Changes

• Reinforcement of the Main Truss lower chordsReinforcement of the Main Truss lower chords 
will be problematic and difficult

• Preliminary results from the linear analysis• Preliminary results from the linear analysis 
model indicate that there may be cable factor 
of safety issues at 20 000 kip ftof safety issues at 20,000 kip‐ft

• Cable stresses will be investigated using a non‐
li l ilinear analysis program



Increase tie down forceIncrease tie down force

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

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

• Structural modifications will be required toStructural modifications will be required to 
raise the position of the dome
– Re‐shim Rail Girder (with re‐profiling of feed arm)( p g )
– Tilt Feed Arm (by adjusting link truss attachment)
– Reduce Weight (remove CH1)



Re‐shim Rail GirderRe shim Rail Girder





Tilt Feed ArmTilt Feed Arm

• Feed arm tilts as dome moves outFeed arm tilts as dome moves out

• Adjustments to the link truss attachment can 
provide up to 5 inches of opposite tiltprovide up to 5 inches of opposite tilt

• There is excess capacity in the attachment of 
h l h li k ll b lthe tang plate to the link truss so not all bolt 
rows are required







Reduce MomentReduce Moment

• Add counterweight forceAdd counterweight force

• Reduce Dome Weight
M M h i l t f d– Move Mechanicals to feed arm

• Slave Carriage House 1


