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ABSTRACT: Aiming at the demand of gust load spectra for transport aircraft, the work aims to establish a method for develop-
ing the measured gust spectra for transport aircraft by 5 x 5 spectrum development method based on the measured load data and
the task analysis method. Firstly, according to the task analysis method, the typical mission profile and mission section of the
aircraft were determined, and the measured load data were pre-processed and analyzed statistically to obtain the distribution pa-
rameters of the incremental normal acceleration exceedance number of the gust. Then, the curve of the average incremental
normal acceleration cumulative exceedance number of the gust was obtained to develop the load spectrum of each mission sec-
tion by the method of 5 x 5 spectrum, and then the mission profile spectra were developed and randomly ordered according to
the proportion of the mission profile, so as to obtain the flight to flight spectra of the gust incremental normal acceleration. Fi-
nally, an example was given to illustrate the method in detail. In the climbing phase of this type of transport aircraft, the gust

load spectra were relatively more significant compared to those of other mission sections. The gust load spectra developed by
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this method can effectively reflect the characteristics of measured gust load data, demonstrating the rationality and feasibility of
the approach.
KEY WORDS: transport aircraft; measured spectrum; load spectrum development method; gust normal acceleration; normal

acceleration cumulative exceedance number curve; 5 x 5 spectrum
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Fig.2 Restricted cross average peak counting method
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Tab.1 Definition of 5 x 5 spectral matrix
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Tab.4 Climbing gust spectrum in mission profile 1

PN o Z 3 Ny ey
G WK G kL AR RTHRR U
0.740 4¢g 0.603 6g 0.464 6g 0.374 2g 0.256 5¢
A 1 1 3 19 74 187 286
B 5 0 1 4 22 81 110
C 22 0 0 4 24 30
D 74 0 0 0 8 14
E 208 0 0 0 0 2 5
A 310 1 10 71 442 3048 3572
*5 EFHE1FEECRRE
Tab.5 Horizontal flight gust spectrum in mission profile 1
P o ZEN S MEIRIRE Py
s Wk G i R U R THRIR U
0.570 9¢ 0.472 7¢g 0.371 3¢ 0.304 3¢ 0.237 7¢g
A 1 1 4 12 34 112 163
B 5 0 1 3 13 27 44
C 22 0 0 4 9 14
D 74 0 0 0 5 6
E 208 0 0 0 0 1 1
peyill 310 1 9 49 261 1023 1343
*6 @EEI@E1TERXE
Tab.6 Glide gust spectrum in mission profile 1
s S K i { v S /) RTINS
e e SIIE RIRSTOR BRI
0.625 5¢g 0.535 8¢ 0.438 1g 0.368 4¢g 0.268 1g
A 1 1 5 13 48 127 194
B 5 0 1 4 14 51 70
C 22 0 0 1 5 16 22
D 74 0 0 0 6 7
E 208 0 0 0 0 2 2
S 310 1 10 55 302 1594 1962
RT7T EEH@E2CHRNE
Tab.7 Climbing gust spectrum in mission profile 2
S Ny 7% i iy { 4= 2
g W PRI AR UG IR
0.895 0g 0.734 1g 0.554 4g 0.424 8g 0.304 9¢
A 1 1 4 21 100 269 395
B 7 0 1 3 20 90 114
C 45 0 0 1 6 33 40
D 134 0 0 0 4 5
E 503 0 0 0 0 1 1
pegill 690 1 11 87 644 3423 4166
*8 M2 FECRRE
Tab.8 Horizontal flight gust spectrum in mission profile 2
P - Z NS HEA IR py
wisem Wk ML AR BRI
0.983 2¢ 0.830 1g 0.682 9¢ 0.535 4¢ 0.373 7¢g
A 1 1 4 16 64 152 237
B 7 0 1 4 21 83 109
C 45 0 0 1 5 34 40
D 134 0 0 0 5 6
E 503 0 0 0 0 2 2
Jvill 690 1 11 89 570 3939 4610
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Tab.9 Glide gust spectrum in mission profile 2
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Fig.6 Incremental overload spectra of gusts for five types of flight for each mission section in mission profile 1:
a) climbing; b) horizontal flight; c) glide slope
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