CEE 4674: Airport Planning and Design Fall 2023

Assignment 7: Airport Geometric Design Standards

Date Due: October 30, 2023
Instructor: Trani

Problem 1

A new airport is designed with two satellite terminal buildings as shown in Figure 1. The buildings are designed to accommodate
aircraft up to the size of a Boeing 787-10 and the Airbus A350-1000.

a) Find the dimensions A through R in Figure 1. Make sure that your design allows pilots entering the gate position to maneuver
with steering angles no more than 50 degrees. Assume the service roads have 12-foot wide lanes.
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Figure 1. Airport Dual-Taxilane Configuration for Problem 1.
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Based on its longer length and wider wingspan, the Airbus A350-1000 (A35K) is the critical aircraft

A35K:

Length (L): 2421 ft
Wingspan (W): 212.4 ft
Approach speed: 154 kts
Tail Height: 57.1 ft
CMG: 111.8 ft

MGW: 42.1 ft

Therefore, AACD | ADGV | TDG 6
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Beginning at the reference line in the annotated figure above:
F =25 ft + Aircraft Length
=0ft+25ft+242.11
=267.11t
E =135 ft (required separation for ADG-V aircraft from taxilane centerline to fixed or moveable object, per Table 4-1)

D =242 ft (required separation for ADG-V aircraft from taxilane centerline to parallel taxilane centerline, per Table 4-1)

G = 28 ft (Separation for ADG-V aircraft from wingtip to wingtip, per Table 4-1)



Alternatively,

G = D - Aircraft Wingspan / 2 — Aircraft Wingspan / 2

= D - Aircraft Wingspan
=242 ft-212.4 ft
=296 ft

C =30 ft (required separation for TDG-6 aircraft from wingtip to taxiway shoulder, per Table 4-2)

Alternatively,

C = E - Aircraft Wingspan / 2
=135ft—21241ft/2
=288t

A =25 + Aircraft Length + (2 x 12) + E + D + Aircraft Wingspan / 2 + C + (2 x 12) + Aircraft Length + 25
=25ft+242 11t +24ft+135ft+ 242t + 2124 ft/2+ 30 ft + 24 ft + 242.1 ft + 25 ft

=1095.4 ft

B = 25 ft (required separation for ADG-V aircraft from wingtip to wingtip, per Table 5-1)

R =163 ft

I **ON A/C A350-1000 I

A350-1000 TURNING RADII
TYPE OF | STEERING EFFECTIVE Rt | Rz [ Ra IR¢ | R5 | Re
TURN . | ANGLE (deg)| STEERING ANGLE (deg)| | RMLG | LMLG ING | NOSE | TAIL
m[ 1192 [ 1302 | 1256 | 1568 | 1293 | 1382
2 ® w7 | 02 | 427 | 4> | 514 | 424 | 453
m| 859 96.6 9.4 1233 97.6 106.2
2 * 198 it 282 | 317 | o6 | 405 | 320 | 348
m| 679 | 786 | 7§8 | 1055 | 813 | 895
2 3 242 ] 223 | 256 | B2 | 246 | 267 | 294
m| 555 | 662 | 6)6 | 932 | 704 | 783
2 * 285 ] 182 | 217 | 5 | 306 | 231 | 257
) o o m| 451 | 558 | 5J6 | 829 | 618 | 693
- ] 148 | 183 | 6 | 272 | 203 | 227
m| 38.1 | 488 | 5§9 | 76.1 | 564 | 635
2 45 374 ] 125 | 160 250 | 185 | 208
m[ 325 | 432 705 | 523 | 590
2 50 S 0 63l 231 [ 172 | 194
m[ 27.4 | 38.2 PR 656 | 489 | 552
2 5 456 ] 50 | 125 | 150 | 215 | 160 | 181
m[ 237 | 344 | 433 | 61.9 | 465 | 524
2 & 402 ] 78 | 113 | 142 | 203 | 153 | 172
2 e m[ 205 | 312 | 412 | 588 | 447 | 502
: ] 67 | 102 | 135 | 193 | 147 | 165
m[ 7.5 | 283 | 395 | 559 | 431 | 482
2 o 560 ] 58 | 93 | 130 | 183 | 141 | 158
m[ 1.7 | 224 | 365 | 503 | 404 | 446
75 (MAX :
2 S (MAX) 8.7 ] 38 | 74 | 120 | 165 | 133 | 146
m[ 27.7 | 384 | 460 [ 658 | 490 | 553
! % 454 ] o1 | 126 | 151 | 216 | 161 | 182
m[ 21.7 | 325 | 42.0 | 600 | 454 | 511
! 5 512 ] 71 | 107 | 138 | 197 | 149 | 167
m[ 175 | 282 | 395 | 559 | 431 | 482
! &0 561 ] 57 | 92 | 120 | 183 | 141 | 158
m[ 139 | 247 | 376 | 524 | 414 | 460
! i 606 ] 46 | 81 | 123 | 172 | 136 | 151
m[ 105 | 21.2 | 360 | 49.1 | 400 | 440
! o 5.4 ] 34 | 70 | 118 | 161 | 131 | 144
m| 83 | 190 | 351 | 470 | 392 | 428
75 (M
! 5 MAX) 687 ] 27 | 62 | 115 | 154 | 129 | 140
NOTE

ABOVE 50°, AIRLINES MAY USE TYPE 1 OR TYPE 2 TURNS DEPENDING ON THE SITUATION.

TYPE 1 TURNS USE: ASYMMETRIC THRUST DURING THE WHOLE TURN;

AND DIFFERENTIAL BRAKING TO INITIATE THE TURN ONLY.
TYPE 2 TURNS USE: SYMMETRIC THRUST DURING THE WHOLE TURN;
AND NO DIFFERENTIAL BRAKING AT ALL.







