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Design and Policy of Seat Belt for fire Engines

Kyong-Jin Park', Chul-Hee Cho?, Bong-Woo Lee®

{Abstract)

According to the National Fire Agency, there were 61 traffic accidents of Fire
engines in 2021. That is an increase of about 80% compared to the previous year.
And the number of injuries and deaths increased by more than 300%. According to
the survey of this study, less than 25% of firefighters wore seat belts of Fire engines
during dispatch, contrary to the rapid increase in injuries and deaths. About the
reasons for why firefighters do not wear seat belts, It can be found in aspects that
are related to personal consciousness, organizational culture, and firefighting dispatch.
The number of dispatches will increase in the future, this is considered to be a
serious problem for the stability of the firefighting organization. In this study, a seat

belt should be designed newly and proposed to improve the seat belt wearing policy.
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Table 1. The number of fire

QJtKTable 4).

of sfufct

Division Fire The number of
(Year) dead or injury
2017 44,178 2,197
2018 42,338 2,594
2019 40,103 2,515
2020 38,659 2,282
2021 36,267 2,130

Table 2. The number of rescue

Division Rescue The number of
(Year) rescued personnel
2017 805,194 115,595
2018 837,628 104,335
2019 893,606 99,922
2020 838,194 86,714
2021 1,062,612 85,297

Table 3. The number of traffic accident

Total

Yoy | 2017 | 2018 | 2019 | 2020 | 2021
210 | 31 39 45 34 61
Table 4. The number of death and injury
Division | 5315 | 2018 | 2019 | 2020 | 2021 | Total
(Year)

Death | 0 | 0 | 0 | 0 1 1
Injury | 84 | 66 | 105 | 68 | 277 | 600
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Table 5. Require Time and Actual Time,

Division Require Actual Time
Time to prevent |Time required to
Definition | rapid combustion | start actual fire
of fire control activities
- Llocation of the
building
Contents Time before - Driving skill
Flash Over - Boarding time
- Dispatch distance
- Weathers

Temperature(°C)
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Fig. 2 Flash over
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Fig. 3 (a) Fire (b) Rescue

AYFRASE AR QIEROA ZFAlEo] oFd
ES AH85HA] 2 olftoll diste] vt ol
SFAT. AFEAL ARE AHom QR
= 28R Foloinh B WekEe] Ag gl A
T Harh SAoldy Al 37135718 &
oF AJefolAlo] QEAHIE 2:8-2- T2 ofzfzo] 9l
ok WA g HeRt s QPEES] 28-S
ASHA] Sk=th efal AWkl Qv ol Hls 4
o] SHMES 2831A] b= olfroll dish
FEMA(Federal Emergency Management Agency,
“National Safety Culture Changelnitiative, Seat
Belt Use”)ollAl sl Q= ook SARITH
(Table 6).

Table 6. Seat belt use

Category Contents

The belief that the urgency of emergency
1 response requires donning protective
clothing and equipment en route.

The belief that a fastened seat belt will
delay the firefighter’s ability to exit the

2 vehicle upon arrival at the scene of the
emergency.
The difficulty of manipulating inadequately
3 designed seat belts in the limited seating

space that is available and in the
presence of breathing apparatus straps.

The sense of personal invincibility that
4 comes from riding in a vehicle that is
larger and heavier than most other
vehicles on the road.

The fear of being viewed as nonconforming
5 when others are not using their seat
belts.

The failure to enforce officially adopted
6 policies creates the impression that
compliance is not.
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Table 7. Statistics

Catego Details St;orrzgely Agree | Undecided | Disagree z?;gnfgz
gory g (People) | (People) | (People) | S8
(People) (People)
Efforts shall be made to comply with
the Golden Time 519 201 40 4 0
Seat belts are essential for personal 792 12 20 0 0
Consciousness | safety
of individual ; i
ngten your seat belt during firefighting 3 % 11 312 263
dispatch
The seat belt of the fire engine is safe 50 65 176 320 213
The fire department's education and
promotion on wearing seat belts are 0 1 12 431 380
appropriate.
It is fe‘els‘ dlffere.nt wea_rmg a seat belt 231 382 121 71 19
Culture of an | alone inside a fire engine.
organization | There is a belief that you don't wear a
seat belt in a traffic accident, you won't 362 336 12 55 59
be injured.
Arrival to the scene takes precedence
over the safety of firefighters. 41 301 69 22 !
The seellt belts inside the flre erllgme is 2 52 132 392 226
convenient to operate during dispatch.
Wearing fire fighting e.qulpment takes 502 263 33 10 16
precedence over wearing seat belts.
Firefighting Compliance with the Golden Time has
dispatchs a high probability of causing a traffic| 462 252 87 13 10
accident.
I am more afraid of the reprimand
within the organization due to the delay
in golden time than the occurrence of 512 270 32 10 0
traffic accidents.

@ b @ b)
Fig. 4 (a) Upper fastener (b) Shaking occurred Fig. 5 (@) New upper fastener (b) Middle fastener
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Fig. 6 (a) Shoulder-mounted seat belt (b) Lever
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