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Dynamic Simulation of Human Body Falling Based on
Horizontal Lifeline System

FANG Yaming, CHANG Zongyu, ZHENG Zhonggiang, SUI Jisheng
(Colledge of Engineering, Ocean University of China, Qingdao 266100)

Abstract: Horizontal lifeline system (HLLS) is a kind of anchoring device which is widely used in
the high-rise building industry, together with safety lanyard, energy absorbers, safety harnesses,
etc. constituting a complete fall arrest system (FAS) for mitigating the risk of work-at-height. In
this paper, the maximum of tension force and the maximum load crew endured are achieved based
on the energy analysis method, thus the safety height of falling down can be assessed. Based on
the ADAMS software, a HLLS and human body model are built to simulate the human body
falling from a certain height. In addition, the dynamic responses of the system including motion of
human body, impact force on human body are obtained to evaluate the safety state of crew. This
article has a guiding significance for improving the performance of HLLS as well as ergonomic
design of FAS.

Key words: Fall arrest system; horizontal lifeline system; human body falling; dynamic

simulation; impact force; ADAMS
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Fig.1 Typical horizontal lifeline system
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Fig.2 Distribution of the force on horizontal lifeline
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Tab.1 Results of Anchor Lines with Different Spans in Diameter 12mm

L,/m AL, /mm H,., /m T /KN F oo [kN k
3 31.2 0.22 76.42 22.42 1.7
4 36.8 0.27 64.60 18.26 1.9
5 42.0 0.32 61.72 15.80 2.1
6 46.9 0.38 57.44 14.56 2.2

TE: AR 14mm (R EN RN 22 28 B MBIRTHL ) ) = 95.9 kN,

105 2 HARK 1Amm I AN[E]ES R A R 2 1 T A A R
Tab. 2 Results of Anchor Lines with Different Spans in Diameter 14mm
L, /m AL, /mm H, .. /m Tax /KN Foox /KN k
3 26.6 0.20 88.68 23.64 1.9
4 313 0.25 78.26 19.56 2.2
5 35.7 0.30 71.40 17.14 23
6 39.8 0.35 66.34 15.48 2.6

FE: FAR I 12mm (AN 22 28 s MBBT R ) F) =130 kN
MR LRI 2 (8l vl LA Y, BEAEREZR (M85 15 L, K, SZk ATz e Kk ) T, st
/N, LGN 2 A R A K gy, R ITTR 2K ) S R BRI RIAE I N, N D3 LT PR 22 4 S
110 AT R, KAFUHEIN T NS S TR 0 A A O A AU s B iR R AN ik B
AR, AT AR — 2 06 A R L BT 1 S0 Rl e [ sl AR ) 7 HAOR P R R G T
AEPE, NP AER 2 A i 1 UK o

2 N RIKFA e R G BAR B A 5L

3 AR T [ AR TR N AR S5, FIHT Solidworks = 4k R LFEE ST N
115 PR =HENIAREY, 2SR 3 Pios:

®3 AR E S
Tab. 3 Main Parameters of Human Body Model

Jitkt/kg £ e /mm NS Sl 5 A8t ik (kg.mm?)
60.48 1685 Le=56.2 1,=9922809; 1,=9479466; 1,=637993

T R 3H Lo MFUL RS T ARSI 7 s L O R Se R R sl 10 1y A S L 1
e 1, PO SETE ELRN A S 1B

£84
SHhE W f
Je=RE
e // 1685/mm
— 947 /mm
EWRE =
120

K3 AR

Fig.3 Human model
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Fig.4 3D illustration of human body and FAS
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Fig.5 Response of human body's mass Fig.6 Response of human body's mass

center in x direction center in y direction
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Fig.7 Force on human body Fig.8 Force on anchor point
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