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One-touch Descending Lifeline with Sliding Linkage Structure
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ABSTRACT

A one-touch descending lifeline that can easily be installed and rapidly evacuated in the event of a fire
accident in high-rise buildings was proposed to overcome difficulties of conventional descending lifeline such as
complex installation methods and procedures. However, this lifeline exhibits limitations such as restrictions in
installation location and large apparatus size. Therefore, this paper proposes a sliding-type descending lifeline,
which has a similar operation to that of current one-touch descending lifeline and solves the aforementioned
limitations. A double square link mechanism including a sliding four-bar linkage is proposed and the descending
lifeline support is redesigned to unfold in two different planes, allowing 3D movement. Additionally, the shape
of the support frame is designed to obtain two attachment surfaces that can be attached to a wall, irrespective
of the angle between the window and the inner wall. FEA analysis using ABAQUS is performed to ensure that
the robustness of the presented support complies with the Fire Control Act Enforcement Decree. Finally, the
feasibility of the proposed sliding one-touch descending lifeline is verified through fabrication.

Key Words : Descending Lifeline(2tZ71), Sliding Double Square Linkage(Z2F0|Y 0|F4& 3 3), Attachment
Surfaces(:F%FH ), Robust Design(ZHZ1AH))
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Density [g/cm’] 7.86
Yield Stress [MPa] 275

Fig. 7 FEA modeling and boundary conditions

2dg HoAdd 4 2l JAS e 14}
8491 C3D8(hexahedral: 124,834)& AM&3}91 01
Fig. 80l H3F HEX &4~ Ba7179 314 2
I5 Yepfgdth. AAY @d #ol7b Sem, WHI
7F 1.5ecm, B3 FY ZJE FE AEo] 8cm
o of 7 QkAst o
olo]BES} Aoz A HA 7Y ¢
oA <F 81.6MPa2| Zt-53Ho] %*36‘}‘5&4. A A
o Wil yskE HojsHol A
Ql 275MPaR T} vrom oF 349 J =
o B =R AAE AR 0,3_ AR 3
ol daiA hdsttta AehE T

Fig. 9% ¢+ A4 siAS Bal 44
A7) F7F ko] A" 2E5S
9 AAWIE s Ha Fu) 2335 WS B
HEI ] flo]l XS g4l

S, Mises
(Avg: 75%)
+8.155e+01

‘ 81.6MPa

+2.2338-14
Max: +8.155e+01
Elem: 0-3-1.47
Node: 520

Fig. 8 Stress distribution of sliding linkage support
in static analysis

(a) closed
Fig. 9 The last shape of proposed descending life

(b) stretched

line box

— 46 —



i
i
L
(r
o
[
ol
BN
il
L
%
o
e
)
N

4737 - A=A ATFEES A A204, A9E

Fig. 10 Actual production for one-touch escape

Fig 102 Slolx AAT 4AE weoz A4
AZR 9747 BEolth AATish Y, =X 5 @
A7) $ESe] BE AAsol v gho] Yol
lom AR o BEHC) £l F ol

2 Wew AAtE Fysks 2 gase) 77

2 gEagel s #U¥ast Fgos BHA
W 2479 949 WES v1 BE) S

selsh k.
54 8

TollA AdtE dEA ¢
—7}3} 2 9A] Aok
sﬁés}ﬂ MEl AHET HHA @77 F2=E AL
stom Azs Fol 4eS FAskAdTh AAY
o &7 FRFL VIE IAY TR S d
HA S FASA e, ExelE WEs
Wel Famtow ¢y AArp Farew #A
AES FE4o] 1019 Seol=s 93 P4
o7let ZRIE TH2 @48 olF YA F=2F
A A

<dlolt FJ_:L,] & Ak

r

5

N 2o
2
L
u
o=
o,
rr

]

N
- —

5 4% A%

oo (M o
o
B
)
32
o
s
i
x5
é
_L,d
m{o

2

% 7|
“o] wES FAYTW THHEATH AL
o] »
REFERENCES

1. Korea Ministry of Government Legislation,
National Fire Safety Code(NFSC) 301, Article 4,
Clause 1.

2. Lee, W. and Lee, C. S., "A Survey Study on the
Learner’s Recognition about the Descending Life
Lines for the Fire Emergency Escaping Purpose",
Fire Science and Engineering, Vol. 32, No. 2,
pp. 73-81, 2018.

3. Kim, B. S.,, "A Study on the Fire Safety
Management measures from during a fire toxic
gases generated (Focus to Co gas measures)",
Korean Society for Safety Management Autumn
Conference, 2011.

4. Yun, S.-G., Park, J.-W., Jung, G.-H., Jung, M.-H.
Kang, S. and Kim, S.-H., “Design of All-in-One
Descending Lifeline with Reduced Usage Time”,
Journal of the Korean Society of Manufacturing
Process Engineers, Vol. 19, No. 5, pp. 21-26,
2020.

5. Uicker, J. J., “THEORY OF MACHINES AND
MECHANISMS”, ITC, pp. 12-63, 2010.

6. Korea Ministry of Government Legislation, “Fire
Prevention and Fire Service Facilities Installation

Article 16 & 18,
No. of Ministry of Public Administration and
Security Act 5, Enforce a Law 2017.7.26.

7. Childs, P., Mechanical
Handbook, Elsevier, 2018.

8. Park, J.-W., Yun, S.-G., Jung, G.-H., Jung, M.-H.
and Kim, S.-H., “Robust Design of Descending

Double Linkage

Journal of the Korean Society of

and Safety Management Act”,

Design  Engineering

Lifeline  Using Square
Mechanism”,
Manufacturing Process Engineers, Vol. 20, No. 6,

pp. 108-113, 2021.

— 47 —





