The study of the safety management structure
factors in the cleaning unit-A case study of the
Environmental Protection Bureau, Taichung City
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ABSTRACT

According to the information in the past, there were at least five hundred
case statistics reports that sanitary engineers are harmed (including death) all
over the country yearly. However the Mercurochrome incident and the false
alarms are due to lack of related management system, therefore it is still the
black numeral of statistics, mareover the safety management of cleaning units
are all extremely lack of related research and discussion.

The case study as this research method, the research target is the cleaning
unit of Environmental Protection Bureau, Taichung City. Through the previous
researchers’ investigation results and documents based on “Taiwan
Occupational Safety & Health Management System” of Council of Labor Affair,
and after that developed the structure factors of safety management of cleaning
unit. Furthermore put these factors into five major safety management structures
by Analytic Hierarchy Process (AHP) and twenty five minor structure factors.
Additionally generalized and analyzed their sequence by obtain questionnaires
and AHP aside on cleaners whose positions are higher than class leader in the
Environmental Protection Bureau, Taichung City.

This research discovered the point of views of the cleaning unit managers
based on five structure factors of security management, “Safety education and
reaction training” is the main concern, the second and third are *“Health
management” and “Incident investigation and management”. Also,
questionnaires on twenty five minor structure factors result shows that cleaners
and managers all believe that “Arranging cleaners safety working handbook and
educational training” and “Planning the interact organization and regular
trainings” as the next and third actions that need to enforce. In addition,



managing level of cleaners think the third place is “Exam the misconduct of
safety systems after invests the incident”. The fourth and fifth are “Create safe
and healthy working environments” and “Safety education training are given to
the contractors”. Class leader level of cleaning unit believe that the third place
Is” Creating safe and healthy working environments”, the fourth and fifth places
are “Manager Level should take part in the investigation procedure in incidents”
and “To proceed pressure evaluation on cleaners”.

Key words: cleaning unit, safety management, structure factor, Analytic
Hierarchy Process (AHP)
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d £ 31 ¥ IR G R B E AHP 2 2 AT R [56]

Wa AP BB F AR fE FIFHER EF % 4 E‘E;’Flzd >R X

KPP MRELDPFRL gt A S B FAAHE R R 1Y

335 - A RGEY o KRR B R e B 0 R4 K
LAg2Z BAREMAPHE R -

3.2.2 FHA T 2

AHP = 2 3 & 3 2= = FF k& (Hierarchy) ~ = $f ¢ #& (Pairwise
Comparison of Alternatives )2 2+ 5 &€ 2 L2 & BEH > ZFWELE
( Determination of the Global Priority of the Alternatives ) [60] - ¢* = B i & ¢
R L
-~z =& (hierarchy )

EH K B PR AN SRR A TR AR
SEN L EI%}%F’ FlE A B R LR BALRE 1 0 J—ﬁ\ﬁ e
@ﬁnﬁ’ﬁ%w%{ﬁiﬁT%éﬁ:ﬂﬁ’ﬁ%S%W”W¢’4“
BRBTED 2 ALE- B> FZ gy RIGPARE- BF o A5 iE
f2¢ b A2 7 - R MRPELEP oL o iEa B K[6]] -
=~ gt i (pair-wise comparison matrix ) % 3 E €

Fe 33:':'; T EE LT T2 F oSt ot 5 W H jp g
SN B s R N 2= ) AHP g * il KT R R Fd

(Verbaljudgments ranking) m k> 3 TR EL£E | ~ TFH
100 rﬁﬁiEJ s TiERER r%@ﬁfi_JﬁJ AR A 4 BB
Numerical judgments ) 5 (1-3-5-~7~9)> fo/i»H 7 gidr Rl
“4-6-8)  THIARAKTTIEL(-HKELE - FREL S ERE

GH{LE) #5883 13579268 YLI B
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Tl\

—~ A b |k
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PR R T WP

1 -HRER e B R TR R G TR

3 e g EERYEHRI T - TR REE
5 A SSRVETIERE Y - FIZRER
7 LR %%m? - FE{E£X

9 Y ER THEBF I -FF (LR
2~4~6-8 PR B FE 1~3-5~T-9FzZHriE

FAL kR AT T

B EFIFORERF 4G = BAHI o A BT
(1) 2= S § et
ﬁiﬁ@?%%&mﬁﬁﬁﬂﬁﬁ#%w@’%@tﬁ—ﬁWTéﬁ
B R ESHLEE > Bl RS E L L D e
[61] -

%03-3 2 X R G

PRI P P1 P2 P3 P4 P5
P1 1 2 3 4 5
P2 1/2 1 2 3 4
P3 1/3 1/2 1 2 3
P4 1/4 1/3 1/2 1 2
P5 1/5 1/4 1/3 1/2 1

TR kR AT R

(2) + 3 #F i (eigen-value)
Bk (T Aok s T 4 gﬁﬁﬂf %,
- IR E o TL AR TR ERL %R
Bk HAciE Amax BEitE s LR ﬁ{{?_’ % 14 z&ir‘?’ » H P RTen
v R R EHATE RS - BRFRELS %—@ﬁiwﬂ@ﬁ \
Migke % - Bk, s LR B (S o B E T2 B4 iiAe ko
wﬁ%i@%uﬂﬁﬁﬁ%@&%%&ﬁ_MMWQ&M
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% 3-4 S RGBT (T A4 B

sx 5 p P1 P2 P3 P4 P5

Pl 1 2 3 4 5

P2 1/2 1 2 3 4

P3 1/3 1/2 1 2 3

P4 1/4 1/3 1/2 1 2

P5 1/5 1/4 1/3 1/2 1

) 2.28 4.08 6.83 10.50 15.00

{77 3%

Tk AT R

%35 EFVRELEFRETY T FFE G

FeRp | P1 P2 P3 P4 P5 . L
7tk

P1 0.43796 |0.48980 |0.43902 | 0.38095 | 0.33333 |2.08106

P2 0.21898 |0.24490 |0.29268 | 0.28571 | 0.26667 | 1.30894

P3 0.14599 |0.12245 |0.14634 | 0.19048 | 0.20000 | 0.80525

P4 0.10949 |0.08163 |0.07317 | 0.09524 | 0.13333 | 0.49286

P5 0.08759 |0.06122 |0.04878 [ 0.04762 | 0.06667 |0.31188

TA KR AP ER

%36 LumREELEEE O

FFiz I8P 71| 4o 48, EL P #K i g

P1 2.08106 5 0.41621

P2 1.30894 5 0.26179

P3 0.80525 5 0.16105

P4 0.49286 5 0.09857

P5 0.31188 5 0.06238

THLkR AT KR
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1 2 3 4 5 0.41621 2.12912
172 1 2 3 4 0.26179 1.33723
13 12 1 2 3| x |[0.16105 = [0.81496
4 13 12 1 2 0.09857 0.49517
15 14 13 14 1 0.06238 0.31404

FHKR AT R

%38 AV EH > EE 5

FHERL i BreE Hie g

2.12912 041621 2.12912/0.41621=5.11549
1.33723 0.26179 1.33723/0.26179=5.10801
0.81496 0.16105 0.81496/0.16105=5.06030
0.49517 0.09857 0.49517/0.09857=5.02355
0.31404 0.06238 0.31404/0.06238=5.03427

B~ @ A max = (5.11549 +5.10801+5.06030+5.02355+5.03427)/5
=5.06832
T kiR AP ERE

() - Rt T
a- X lriig 1% (Consistence Index, ClI) :

FARPE S VREE - RFVAREF P RERERT R
LR EREFALR > me T - R T RTE R T AT
(6] o H - AR g B R AT
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%@l’;l] :

Amax—n _5.06832-5

Cl = =
n-1 5-1

=0.01708

b.— 3+t (Consistence Ratio, CR) :

SER T A 2 eh- R IR S S8 4p 1R(Random Index,RI) » @ ClE e
RIE st 5] 5 — R B|(CR) » pb — v G F_% R | H - bié; B
- - R o - CREZ 428 01(FCR< 0.1) - RI "8 4p &
(random index) *3TimELffHch 47 1 o

% 3-9 AHP “E 7

el 2 13 4 [ |6 |7 8 9 |10 (11 |12 |13 |14 |15
e

RI (0. 00{0. 00{0. 58|0. 90|1. 12|1. 24|1. 32|1.41|1. 451. 49(1. 51 |1.48|1.56 |1.37 |1.59

TR kR AT R

Cl o178

C.R= Rl = 112 =0.01525
e CREC. T - Rk o

TR WA T T TEY T SRR R ATt 5oy fod Satty »,«;Qkis R R dc
"% peE#H | (Expert Choice) » # i & Expert Choice ¥ » H - &M%
%2 4 [R &4 7 % - & ](Inconsistency Ratio, I.R.) » H j&-%riE i 2

74z 0.1 5 E[H6] °
=~ FRE &;LT#L - XM # % (consistency ratio of the hierarchy, CRH)

CRU & & & st 200, £ o U A 2 S8 - 5 CRH <= 0.1 e
PR s - Rk ECRE > 0.1 AIE % Wit i

3. 377 L4

%:(P%‘%a%]ﬁ‘fl}*‘]—i PR OIRE R A /F TR AR /F TR Iy
BED Al ek LB R Y AR BRAF T EEF
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