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Crash Worthiness of a Civil Aircraft in Different Ground Environments
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ABSTRACT: The work aims to study the crashworthiness of civil aircraft in different ground environments. With the mid body
section of a certain type of civil aircraft as the research object, a finite element analysis model of the mid body section contain-
ing aviation seats and dummies was established based on the dynamic simulation software LS-Dyna. Three typical ground envi-
ronments, rigid, soft, and hard, were selected for a finite element simulation analysis of civil aircraft crashes. From the aspects of
body structure damage, ground energy absorption, and cabin passenger damage, the worthiness of civil aircraft to different crash
environments was systematically studied. The results indicated that the higher the stiffness of the ground environment, the more
severe the impact damage of civil aircraft, and the energy absorbed by the ground was positively correlated with its deformation.
Under a 6.1 m/s impact, due to the damage to the cargo hold and the absorption of impact energy by ground deformation, there
was no danger of exceeding the damage threshold for the occupants inside the cabin. Among them, the passenger had the highest

degree of lumbar injury and the lowest degree of femoral injury. This type of civil aircraft has good crash resistance at an initial
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speed of 6.1 m/s, and there are no serious injuries to the passengers inside the cabin. The lower the ground stiffness, the better

the absorption effect of impact energy, and the better the crashworthiness of civil aircraft. For passengers in the cabin, the overall

damage to the window side dummy is lower than that of the corridor side dummy.
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Fig.1 Complete finite element model of mid body section
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Fig.3 Crash process of rigid ground
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Fig.4 Speed and acceleration of aviation seats of crash process of rigid ground: a) speed; b) acceleration
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Fig.6 von-Mises stress on soft ground
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Fig.7 Speed and acceleration of aviation seats of crash process of soft ground: a) speed; b) acceleration

R4 BRMERELEFRIBGER

Tab.4 Passenger injury situation of crash process of soft ground

e SLHCHIC  JEHES B ALRRAT R0 SN BB RS F/N AR R4 20 Fr/N
AL CYNIbe (e 179.6 2220.552 443.56 513.136
I CYNI (] 181.8 3 643.19 457.338 380.747
T AR B SR 1 000 6672 10 008 10 008

e o e PS5 B G AR v, e A A R A R
EEEANP 10 From o 9 e Aoy o J3E 5 i e 2 A A ke 3 —
E2 QTN R 11VC7% e sy o 1 R 19 =4 S 11208 e 1 B9
AN, LA T DR A0 e s R e AU T 5 8 0 e

EIZTOUR, e s ol Lk 5. MR A k&R
HIC KT 200, 26/ T 3B AL EE v 45 2 1 Sk B 461 47
[{E 1000, MEMES B 45 18] 48 3 20 51 oh 2 721.52
4467.77 N, Y/NFiE il e B9 s 6 672 N,



- 26 - KENKRE TR 2025 4E 2 H

a 30 ms b 60 ms

d 120 ms

&l 8 o T B 42 e
Fig.8 Crash process of hard ground
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