EREMNE $£37%5 F4H 202F8A
754 Journal of Medical Biomechanics, Vol. 37 No.4, Aug. 2022

X E RS :1004-7220(2022) 04-0754-05

TENERMFMABRITED N FHEUR
SEEMAHXE

R GE, MRS
(BN R % TR ISR , A 211101)

HE.BH 75 5 E VR M ST PR AR R, R S LU MR, o HE U IR AR
Fik R Vicon ShERIHE RS AMTL I 1 5535 R 4 12 £+ E2E R A E MG E 15 kg A 30 em =3 LT
Hiu Bt TGS (32 Bl AN gl 1 20, )20 R S KRR w17 J5 O LA % 18 JULFR ( surface electromyography , sEMG ) , I iff 17
T RN ZEF LA, SR SINEM L, A E 15 kg 75 U S5 T il A 0 02 B SOV R O 35 1
(P<0.05) , B E ML MU ILEN B — 3k L sEMG $5 KA ) .35 0 (P<0.05) , FLAFE 45 0 5 A 5 0 1 35 25 =+
(P>0.05) , i JUAE 7 0 -5 JC B T AL 9 b 0 60 T S 1 FH ) 222 B 3 A DG ( P<0. 05) , AR FE AR T B 35 AH DG ¢
F(P>0.05), #5it  fATE 15 kg SIS MBS T OGS T i A B R IR B VR I, R BT O AL 4 356 ] 2 A
& IS (3% b 1S 3, L0 5 T Bl v s A B — e AR,

KR i, BEYEH, BOCT; R s SR

FESEKE: R 318.01 MERFRERD: A

DOI; 10. 16156/j. 1004-7220. 2022. 04. 027

Biomechanical Characteristics of the Knee Joint During Single-Leg
Landing of Soldiers and its Relationship with Isokinetic Muscle
Strength
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Abstract; Objective To analyze the impact of soldiers’ single-leg landing with load carriage on knee joint, and
investigate its relationship with muscle strength, so as to provide references for daily load carriage training.
Methods A total of 12 soldiers were required to perform single-leg landing from the 30 cm height without load
carriage and with 15 kg load carriage, respectively. The kinematic and kinetic parameters were collected using
Vicon motion capture system and AMTI force platform. The surface electromyography (sEMG) of anterior and
posterior thigh muscles were also collected simultaneously, and the isokinetic strength during knee flexion and
extension was tested. Results Compared with landing without load carriage, knee flexion angle and joint reaction
force significantly increased during landing with 15 kg load carriage ( P<0.05). The maximum sEMG of rectus
femoris, lateral and medial femoral, biceps femoris increased significantly ( P<0. 05) , but there were no significant
differences in other indexes without and with load carriage( P>0. 05). There was a significant negative correlation
between peak moment of knee extension and vertical ground reaction force during single-leg landing without load
carriage ( P<0.05), while other indexes had no significant correlations ( P>0.05). Conclusions Knee flexion
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angle and joint reaction force significantly increase during single-leg landing with 15 kg load carriage, the

activation of anterior and posterior thigh muscles can relieved the ground reaction force during landing, and

muscle strength plays some role in preventing landing injury.
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Fig.1 Locations of reflective markers (a) Front view, (b) Back view
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Differences of surface electromyography
during single-leg landing with different

load carriage
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