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Abstract : As the domestic communication industry has been made rapid progresses, the construction of base stations are also expanded
yearly from more than 86,000 ones in the year 2005 to over 300,000 ones in 2013. While the new construction and rebuilt works have
been rapidly increased, there has been not tried about the analysis as well as the control of hazards for the construction works. This study
is conducted to do not only the focus interview for 27 expert groups who are engaged in the construction works and safety, but also the
questionnaires for AHP analysis which is suggested by the Korea Occupational Safety and Health Agency for 92 persons who are
engaged in the construction works in order to analyze the hazards of construction works for base stations. The high ranked risk works
which are acquired from the two methods are fall under installation of antennae, struck by the hand tools and construction materials under
installation of antennae, fall during going up and down the steel tower and telegraph poles and the fall by electric shock during the
underground cable works. The control for the above hazards are the installation of fall protection equipments, the installation of safety
nets for falling objects and the installation of protection equipment of electric shock.

Key Words : hazard analysis of construction for base station of mobile communication, base station of mobile communication, hazard
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Table 1. Estimate of possibility

Possibility

— — Contents
Quantitative |Qualitative

No protection for safe works, no safety and

5 Yery health signals, no safety guidelines, no work
highly

standards

Not satisfied protection for safe works, difficulty
4 Highly | to follow standards and guidelines though being

standards

Not satisfied for standards even though being
3 Normal safety facilities, difficulty to follow standards

and guidelines though being safety rules and
work standards

Protected by guards and covers, well designed
and equipped safety facilities followed by
2 Lowly | standards, off limit for dangerous area. Well
established and easy to follow but omitted for
safety rules and work standards

All safety controls are equipped and no

1 Very 1
ey oW possibility of accidents
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2 sdshe o 4 1 2k
Severity
— — Contents
Quantitative | Qualitative
Aver = Pty X PaTty X+ st = 2Pun [1] Severe .
’ ny g+t ng Xn, > accident Severe accident
_ 4 High Injury more than 1 month(disabled)
7] A, Aver Hat : :
3 Normal Injury less than 1 month(hospital)
= 3 ibili (]~
p 3EONA] possibility 2 7HsJ(1~5) 2 Low |Injury less than 3 days(non-industrial accident)
n< %L%X]'-OJ '/;\‘ (\):1 1 No damage Non-injury accident
Table 2. Accident frequency by the construction types
Possibility
Work type Hazardous factors
1 2 3 4 5 Average
Fall during going up and down using fixed ladder in penthouse 18 7 2 - - 1.4
Fall by ladder during going up and down penthouse using mobile ladder| 3 10 7 6 1 2.7
Installation of equipment | Struck by falling equipment by fastening rope during lifting 19 5 2 1 - 14
Fall during moving narrow space in penthouse 21 3 2 - 1 1.4
Electric shock during electrical work for equipment 10 8 8 - 1 2.0
Fall during going up and down steel tower and telegraph pole 10 8 5 3 1 2.1
Fall during fastening work for antennae 10 10 3 3 1 2.1
Installation of antennae | Struck by falling antennae from fastening rope during lifting 17 8 2 - - 1.4
Struck by hand tool and materials under fastening antennae 1 4 10 8 4 34
Struck against equipment by negligence of location 1 11 6 7 2 2.9
Hand injuries by electrical hand tools 4 6 6 7 4 3.0
Fall by electrical shock under cable work and connection 10 7 6 3 1 22
Underground cable work - - -
Fire during heat shrimp works 11 13 3 - - 1.7
Fall during testing on mobile ladder for cable testing 4 6 14 3 - 2.6
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Table 4. Accident severity by the construction types

Work type Hazardous factors Severlty
1 2 3 4 5 Average
Fall during going up and down using fixed ladder in penthouse 1 6 9 7 4 33
Fall by ladder during going up and down penthouse using mobile ladder| 9 8 3 5 2 2.4
Installation of equipment | Struck by falling equipment by fastening rope during lifting 3 3 6 8 7 3.5
Fall during moving narrow space in penthouse 3 3 6 8 7 3.5
Electric shock during electrical work for equipment 13 6 4 4 - 2.0
Fall during going up and down steel tower and telegraph pole - 3 13 4 7 3.6
Fall during fastening work for antennae - 4 9 3 11 3.8
Installation of antennae | Struck by falling antennae from fastening rope during lifting 10 5 9 3 - 22
Struck by hand tool and materials under fastening antennae 7 9 7 2 2 22
Struck against equipment by negligence of location 20 4 3 - - 1.4
Hand injuries by electrical hand tools 11 6 10 - 2.0
Fall by electrical shock under cable work and connection 2 2 10 7 6 3.5
Underground cable work
Fire during heat shrimp works 5 7 10 5 - 2.6
Fall during testing on mobile ladder for cable testing 8 10 3 3 3 2.4
ARaLe] FHAdo] w2 S8 ey A # Table 5. Risk estimate
o Al 2 SIBER), AT 551 A F2 91 T s |
(3.6),’ . _2_' %]_ /})1—_"1 —‘E x % Zj LH 01]7\1 o] % %_ 6]——‘?— = '12* Severity accident High | Normal | Low |No damage
o SIHGS). S AR FATT Yol o F s T s |4 |3 |2 |
a2 22 3.5, AelE 2 9 & Al A Very high | 5 | 25 20 15 10 5
ozt F=(3.5), ‘S AAAIHE o]&sto] Folt High | 4| 20 16 12 8 4
Al = '?—16‘:]'(3 3) woR YERSLT Normal 3 15 12 9 6 3
AR AT AT AHY FTEE R T e T T e T TS
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Table 6. Risk estimate(frequency, severity) by construction types
Work type Hazardous factors Risk estimate
Possibility | Severity Total Ranking
Fall during going up and down using fixed ladder in penthouse 1.4 33 4.6 10
Fall by ladder during going up and down penthouse using mobile ladder 2.7 24 6.5 4
Installation of equipment | Struck by falling equipment by fastening rope during lifting 1.4 35 49 8
Fall during moving narrow space in penthouse 1.4 35 4.9 8
Electric shock during electrical work for equipment 2.0 2.0 4.0 12
Fall during going up and down steel tower and telegraph pole 2.1 3.6 6.3 5
Fall during fastening work for antennae 2.1 3.8 8.0 1
Installation of antennae | Struck by falling antennae from fastening rope during lifting 1.4 22 3.1 14
Struck by hand tool and materials under fastening antennae 34 22 7.5 3
Struck against equipment by negligence of location 2.9 1.4 4.1 11
Hand injuries by electrical hand tools 3.0 2.0 6.0 6
Underground cable work Fall by electrical shock under cable work and connection 2.2 3.5 7.7 2
Fire during heat shrimp works 1.7 2.6 34 13
Fall during testing on mobile ladder for cable testing 2.6 2.4 5.0 7
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AHP(Analytic Hierarchy Process : #|Z&%] QJAFA A HIH)
+= Pennsylvania Wharton School©] Thomas L. Satty”} 1971
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Table 8. The order of AHP hazard rates by work types

Table 7. Group weight of hazard rates by work types

Installation of | Installation of Underground
Work type .
equipment antennae cable work
Group weight 0.15 0.65 0.20
ol X

AT A4S flsto] 21o] A SEAREC] 3 H
3k 8o d3hAJH]-8(Consistency Ratio : CR)©] 0.19]
SIA| Eelo] Bagt AN ZRIHL Microsoft
EXCEL 20100]Q]t}. 234 H]&o] 0.10]5}01 A&7
= 0%k HA] gFobA F 9257 F 39F0|qlth ol&
Al 5ol tiske] AHPZ | o]-8-5te] 7+ Group'H 4
tfjv]) W(Cross-tabulation)ol| 2J5}e] 71E=2S ZAA A
El =t Bt 7FEAl= Table 73F o] “Au]AA] 913
K21 ey AA] el W AolE 24 9
& ol Z+7) 0.15, 0.65, 0.200]t}

AHP7|®H& &85t =&3%H Groupd 7hHE2](A)L}
GroupjF-o| A 9] 58 7H5AI(B)E 217 L5t o]
£ a3t ZHA x B)oll 9jsto] 917 =915 sa3kt 4
W}2|= Table 83} Zro] LEbyiT

2.3 QIEix|4 Bl m 24

EAXIE QYRS Fotol wauEe} Y
2 Folo] AHE P wSE AHPZ S o] glo] Al%
5 SIHASE B3 st 2917} Table 99} 2

EALTF QIERO AHPEA 23S Fsto] T3t
7145 Au] At SIFRqe] B4 At Al 4]
AR 297k A9 AN AFEFY BRE
EA2TE AER A AGHA bR AHP

Work type Hazardous factors Group weight(A)| Work weight(B) |Risk index(AxB)| Risk ranking
Fall during going up and down using fixed ladder in penthouse 0.15 0.1894 0.028 9
Fall by ladder during going up and down penthouse using mobile ladder 0.15 0.2350 0.028 9
In:;ﬂ%:ﬁ;tof Struck by falling equipment by fastening rope during lifting 0.15 0.0444 0.007 14
Fall during moving narrow space in penthouse 0.15 0.4056 0.061 5
Electric shock during electrical work for equipment 0.15 0.1256 0.019 13
Fall during going up and down steel tower and telegraph pole 0.65 0.2095 0.136 3
Fall during fastening work for antennae 0.65 0.4244 0.276 1
Ins;iltl:;r;e of Struck by falling antennae from fastening rope during lifting 0.65 0.0807 0.053 8
Struck by hand tool and materials under fastening antennae 0.65 0.2337 0.152 2
Struck against equipment by negligence of location 0.65 0.0517 0.034 7
Hand injuries by electrical hand tools 0.2 0.1007 0.020 11
Underground Fall by electrical shock under cable work and connection 0.2 0.5951 0.119 4
cable work | Fire during heat shrimp works 0.2 0.1210 0.024 12
Fall during testing on mobile ladder for cable testing 0.2 0.2807 0.056 6
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Table 9. Comparison of risk index ranking

Risk index number
Work type Hazardous factors
Focus interview | Ranking | AHP index | Ranking |Risk ranking
Fall during going up and down using fixed ladder in penthouse 4.6 10 0.028 9 B
Fall by ladder during going up and down penthouse using mobile ladder 6.5 4 0.028 9 B
Installation of . . . L
equipment Struck by falling equipment by fastening rope during lifting 49 8 0.007 14 C
Fall during moving narrow space in penthouse 4.9 8 0.061 5 B
Electric shock during electrical work for equipment 4.0 12 0.019 13 C
Fall during going up and down steel tower and telegraph pole 6.3 5 6.130 3 A
Fall during fastening work for antennae 8.0 1 0.276 1 A
Installation of Struck by falling antennae from fastening rope during lifting 3.1 14 0.053 8 C
antennae
Struck by hand tool and materials under fastening antennae 7.5 3 0.152 3 A
Struck against equipment by negligence of location 42 11 0.034 7 B
Hand injuries by electrical hand tools 6.0 8 0.020 11 B
Underground Fall by electrical shock under cable work and connection 7.7 2 0.119 4 A
cable work | Fire during heat shrimp works 34 13 0.024 12 C
Fall during testing on mobile ladder for cable testing 5.4 7 0.056 6 B
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