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Effects of Weather Factors on the Work Loss Days of the Elderly Workers

Choi, Jaewook', Kim, Taewan ?, Lee, Chansik®

"Department of Architectural Engineering, Graduate School, Incheon National University
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Abstract : With the aging of the population and the slowdown of the job market, elderly workers make up a large
portion of the construction workforce, Also, due to the nature of the construction industry, where outdoor work
is frequent, the weather has a more sensitive impact on elderly workers than on younger ones, The study aims to
analyze the degree of weather risks exposed to elderly workers in the construction industry using the measure of work
loss days. To that end, construction accidents that affected 28,514 elderly workers in seven cities from 2012 to 2016
(a total of 12,789 days) were analyzed to calculate work loss days per different weather factors, The results show that
the elderly workers were seriously affected when the temperature was between —12C and —10T, humidity between
55% and 60%, precipitation between 128mm and 181mm, and wind speed between 5.6% and 6.5%, with the highest
work loss days. The combined effects between the weather factors were also analyzed to identify the conditiosn that
leaded to high work loss days of elderly workers, This study contributes to effective safety management and pleasant
working environment between weather factors and shedding light on the relationship between weather factors and

work loss days of elderly workers,
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Table 1. Estimation of Work Loss Days in accordance with the Method
of Estimating the Number of Day Loss of Care Workers

Permanent Labor Ban

Level | Death 1~3 4 5 6 7 8
Days 7,500 5,500 | 4,000 | 3,000 | 2,200 | 1,500
Level - 9 10 1 12 13 14
Days - 1,000 600 400 200 100 50

Temporary Labor Ban

Work loss day = Number of closed day X ggg

(300 days out of 365 days are available for labor.)
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Table 2. Annual work loss change

Year Death Injury Impediment Ratio

2012 7,500 386.2 598.4 1:0.051 : 0.080

2013 7,500 411.5 540.0 1:0.055:0.072

2014 7,500 346.2 451.5 1:0.046 : 0.060

2015 7,500 317.0 415.0 1:0.042 : 0.055

2016 7,500 309.5 433.3 1:0.041:0.058

Avg. 7,500 354.1 487.7 1:0.047 : 0.065

(Unit : days)
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Table 3. The composition of Work Loss Day
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Table 4. Setting the interval by weather element

Weather Factor Min Max Width MU @
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Table 5. Regression result

3 Factor Regression Function Range r?
| Temperature yy = 1429.549 — 46.266, z<4 0.826
(c) y, = 1255.823 +8.321z, >4 0.677
) Humidity Yy, = 1172.06+ 6.923z, z <55 0.605
(%) Yo = 1766 — 4.84z, z>55 0.791
Yy = 1419.38 z=0 1.000
3 Preciﬁ:ftion Y = 1541.421 — 244.6632, r<10 | 0.483
y3 = 1405.435 + 1.797 (logz ) z>10 0.818
. Wind Speed y, = 1189.78 4+ 79.072z, z <6.6 0.567
(ms) y, = 2407.861 — 149.914z, x>6.6 | 0.463
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a) Square matrix plot : Temperature (axis X), Humidity (axis ¥)

Temperature [°C] — Precipitation [mm]
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c) Square matrix plot : Temperature (axis X), Precipitation (axis ¥)

Temperature [°C] - Wind Speed [m5]
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e) Square matrix plot : Temperature (axis X). Wind speed (axis Y)

Humidity [%] — Precipitation [mm]
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b) Square matrix plot : Humidity (axis X), Precipitation (axis Y)

Humidity [%] - Wind Speed [ms]
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d) Square matrix plot : Humidity {axis X), Wind Speed (axis Y)

Wind Speed [mjs] - Precipitation [mm]
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1) Square matrix plot : Wind Speed (axis X). Precipitation (axis ¥)

Fig. 8. The combined effect on Work Loss Day
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Table 6. Risk range based on weather factors

Range Work Loss Day
Category Rank
Factor 1 Factor 2 Day Day / 7,500'®[%]
1 —8<z,<—6 39 <z, < 41 6,789 905
a) Temperature () — Humidity (%) 2 —-8<z, <—6 41 < x, < 43 5,537 73.8
3 24 <z, <26 28 <z, < 30 3,540 47.2
1 24 <z, <26 128 < x5 < 181 3,324 44.3
b) | Temperature (C) — Precipitation (mm) 2 —-6<x, <—4 1<2,< 1.4 3,293 44.0
3 0<z,<2 0.7<x3<1.0 2,853 38.0
1 13<2z, <15 6<z,<6.3 3,665 48.9
c) | Temperature (C) — Wind Speed (ms) 2 —-9< 1z, <-7 4.5 <z, < 4.8 3,428 45.7
3 -1l <z, <=9 24<z,< 2.7 3,180 42.4
1 43 <z, < 47 2.8 <253 <4.0 3,581 47.7
d) Humidity (%) — Precipitation (mm) 2 52 < x, < 55 5.7<z3<8.0 3,321 44.3
3 85 <z, < 88 128 < x5 < 181 3,108 4.4
1 19 <z, < 22 3.6 <xz,<39 4,369 58.3
e) Humidity (%) — Wind Speed (ms) 2 16 < m, < 49 54 <z, < 5.7 3,153 42.0
3 70 <z, <73 7T5<x2,<78 3,108 41.4
1 6.0<z,<6.3 22.6 < 13 < 32 3,665 48.9
f) | Wind Speed (ms) — Precipitation (mm) 2 54< gz, <57 4.0 < z3 < 5.7 3,391 45.2
3 09<z,<1.2 128 < z, < 181 3,108 4.4

OH Aol M= TREA L7 ol Adglo] WA vet

o Fagle Alolo] MYE el 7lesl oA L2aA]
el vt me F\RE 2 Gzt
ASH H 2= 73esF 22.6m ~ 32mn, 555 6.0% ~ 6,3%2]
THEO R 3,665Us 7158, olofA Z4aF 4.0m ~
5.7mm, <45 5.4% ~ 5,7%2] 7oA 3,391¥S 715313
of, ZEEAY7E B2 3,000 ol B it A
Feo] g7o] Lasof ik

Pagte] ATHEIE fElo] 2REOl) WA

Hr} wWas) A Hoit 7)) <5 i_,_/uol_/’\_ﬂ. 7WAF
=7 e S8 Q1o s xSl 28 A 7] 4

Bl = SRSl F FFS v]R|= A 0= ERIEI,
7123} 7 ol He d3dS Fok gl ofHA|et, of
A= 1-29] 7F=golA= Adds] 19t AR el
ST e BT 55%, 744 1.8mE 7= 07 oFe] A
THAE Pkt F50] ol Agante] %9 1.8%
osle] A&HL] Jtof| M= 7|, F, g BF TRl 9

v}

ol

OIS Ho|x| okom 7|0 of Irho] oA AZE]
o] %rﬂq QU= whH Lo} 7Rl 27 BaEo] gl
Ao BIE|QL}, (Table 6)2 AFHaIIR ¢l5}o] uhyst
FREAATE ARG A LR B 708 421 2
7ke] zgtof|A] AAatart

5. =2 & M

5 st 71%51—2— ‘ %;}04
AT77h AR A=A

8 Ajo| wo) tlﬂo—] ] W3t 7] Z_E /\}Jlﬂx] Egu}
AYATEE g ARl 71 o] e
AaliAat A Aaiats gskA

LSS
A At 7)7]of) BEsie, Hhd 2
A3ERA 7437} ek,

(Table 7)< 7)/d840f 2 A=A} Ao} e w4

=9 54& AdZ ashA] o2 A 7 AR A
A= A Hnt, ok o AsiAEE Foto] A

BASIARE SRR SOl oI %

>

Tt 714 e A

|

o
d

i

47k o]

o
/K
2edAs 38

OJ

1z

3 5} o] ¢ie] ZUE ulast Aole), M A7}
of AL 2 FIAR SRS 71 ES Tefsle] 2
A3 2, DEEAE Fotol 2A S st 2, A
S Zlto] 504 olae] AutzAel Aolehe Holc,

R

A 7.500U %= W vEE 7Y
18- ,L/\]'

o= AL

siazMpe|sts| =27 H0H K15 2019 18 49



Table 7. Risk range from previous study

Category Temp. Humi. Prec. Wind.
() (%) (mm) (ms)
Son et al. (2005) 24 ~ 26 70 ~ 75 0~2 1~2
(Rate of Death) (13.3%) (15.9%) (41.7%) (41.6%)
Shin et al. (2016) 32~ 34 15~20 3~3.5 9~10
(Deaths/days) (0.227) (0.875) (0.283) (0.333)
Kim et al. (2017) 32 ~ 34 0~10 10~ 12 9~10
(Deaths/days) (0.230) (0.130) (0.070) (0.450)
This Mode =12==11| &5~6r 128 ~181 | 6.2~6.7
I(Work Loss Day) (2,333) (1,597) (1,980) (1,694)
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