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ABSTRACT 

With the rapid advances of transportation technology and rapid growth of 
demand in transportation, our transportation system has grown into a huge and 
complicated system. An efficient safety monitoring approach is then necessary to 
keep the transportation system operating with a high level of safety performance. 
This study aims to develop a systematic approach to explore the safety issues of 
transportation system and evaluate their corresponding risks individually. The 
focus group method was first used to collect the preliminary ideas about the 
safety issues of transportation system, and a questionnaire was then established 
based on those preliminary ideas to gather the opinions about the occurrence 
frequency and severity for each safety issue. The risk assessment was finally 
applied to determine the degree of danger for each safety issue. An empirical 
study of the Taipei Rapid Transit Corporation (TRTC) was conducted in this 
research. Some serious safety issues for TRTC are explored and several 
improvement suggestions are also raised in this study. 

Key Words: System safety; Safety management; Focus group method; Mass 
rapid transit 
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4.2 ������$%()!*�/012 

�8�� !GHIJ��s�$CÖ¾¿5~�$GHst
å�Ýr·;��t

�$À�z�Å�½Bt
éOmnÀ�$st%&Jr�U%ôõ��9»���Å�

Ã�¤ÆÇ��GHIJ��s�YZl;$nkr¡éOËö�O�ìíÆÇ$mn


VG÷���s�orYZ$�
y�½2å����GHÀ�<­�Y��st�ø�

$p��Ë3p�»Q*�Ãù$À���7T2ØGHst L/à�É���9»Q
�P�YÓÔ
ÓÔ$�3*KúûA$Gú
ÃÚ��LV��ÉP:L�ÉP:Lë

��P:L �ÉP;LV� �ÉP�À���<k7��st·l�B
ÜÝzòp

Z�0\Rn$Ì`�B�¤ÆÇ��BÀ���7��st$ÓÔ»QM
VÑÒ
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Lawshe [21] l0\$ CVR (Content Validity Ration) À��9s�ÓÔ0j

�WÀ�s

�$ÓÔ�
b��É�$��GH��st�CVR ÓÔ0j$%&Ð�
��Îs�

%&�8s�%&�B�
zòË2ÓÔ0jb�WLs�CÖÅYZÐ�/à£ÉP$

«�Gú
0�s�%&�fApÄs�CÖ$de
ü�s�$CÖ§�@ýÅ`é


báÉYZ$Ð��åÓÔaR<{l�C 

2

2
i

i
ei

i N

NN
C

−
=   (1) 

å� iC C��st$À�ÓÔ�� 

 eiN C7��st��LV��ÉP;L�ÉP$À���� 

 iN C7��st��LV��ÉP:L�ÉP:L �ÉP;LV� �ÉP$

À���� 

CVR À��9s�ÓÔRV/zò)��Ò
`éþ\L�����stÉ�P$

À�����l��¬
ÜÝº0Ëö\À���7�st$y­A�îü©j (1) l&
þ\
$ iC �<kE8çÇ0Ã���
U��st i�;À���$y­
Ýb��s

�Q�Û.,Ù$st�çÇ0Ã��$ iC �*�ÓÔÀ���$���� (<� 2 l

�)
�¤ÆÇ�· 11åÀ���dÅÓÔ$��{
 iC �mE8 0.59
�stJrýò

ÓÔ�¤ÆÇl�×$���~ç�
19 ØGHIJ^b$ 98 �GHst
�· 15 Ø

GHIJ^b
< 50 ���$GHstýò�i
`j¸���� !GH��$s�

� (<� 3l�)
B�¤ÆÇ7��©ª9»Û.¸D,Ù$þnfW� 

� 2  �������	
��
� iC ���� 

������ ��	
�� Ci
 

7 0.99 
8 0.78 
9 0.75 

10 0.60 
11 0.59 

�����Lawshe [21]
� 

4.3 ��������	
��
���� 

ýò CVR p�$GHstltB$�� !GHIJ��s�$YZCÖ<&¾¿

[E�Ã
s2�Ã�Ã+��©ª9»$%¤,Ù
åYZCÖ¾ª��:»Q�,>ê

s¾�Ã�GHst�4'¬$��YZê�s[�ÃU�GHst�4MÝrAB$�

�@DA$��YZ��� !GHst�4'¬&·úi�3
å�~�3$i	Å
 



��������	
��
��������������

�159� 

� 3  �������������� 

�� �� ����	
��
���� �� �� ����	
��
���� 

1. ��������������
� !"#$%&'(�)*+,

��
-.

27./01234�5�	
-., � 
� 
� 
� 

2. 6789:;<=>?@ABC
DE$FGHI67JK89:
;, 

28.LMNOP�QRSTUVW 
XY, 

3. Z[\��]^$_]Z[\`a
b�cd, 

e 

f 
29.&gh�1iVLMef
jM
k, 

4. lm&��]^$nocp4qr
s, 30.��tuvw\x�yz{, 

| 
% 
} 
~ 
� 
� 5. no����U���n��$L

M������, 31.tucL����t�����,

��
� 

6. |�M�U���WM���
�$B�no<�, 32.vw\t�QE����, 

7. Mk ¡)¢£¤¥¦, 33.�§t�\x�yz{, 

34.¨Ztu©!Cª��, 8. Mk)«¬"­$LM��®¯M
k, 35.LM°�±²\x��, 

9. Mk	
³¢´µ, 36.¶·¸<�¹A��º»$B�¼
·)¢½E, 

10.¾'¿Mk}~�À, 

11.%ÁÂMkÃÄ�Å, 

t 

� 

� 

Æ 

t 

� 

37.¶·ÇÈÉ!tu�z{, 

\ 

| 

% 

} 

~ 

M 

k 

} 

~ 

12.'¿³ÊË³©�Å, 38./0h���ÌÍ
jMk�Î
Ã, 

13.Z[\Ï�ÐÑ1aÒ
j�_
]Ò`1ÓÔ, 

/

0

�

�

É

!

ÌÍ


j 39.LM����ÌÍMk�ÎÃ, 

14.ÕÖ�Ä¹×ÐÑ)noØ×�
År�$ÙÚ����¹Û, 40.¶·cLU¶·ÜÝÞß��, 

Ð 
Ñ 
à 
á 15.ZâãäÐÑno�å$B���

æ�çè¯çÉ, 
41.¶·ÜÝcL��é�êØë|¶
·ÜÝ, 

16.lmì¨Zí¢î]­$B�ïå
��&'¨Z��, 

42.ÔðcL���éñòcLUÞ
ß, 

17.óôÐWõö÷øù@tu, 

18.Zú\��ûoüö��y, 

43.ÐÑ�å)$ªýLM��þù¸
����ÐÑ�år�$B�¶·
Mk£¤ð�, 

19.óô\��ûoüö��y, 

20.Z[\��ûoüö��y, 44.ÐÑ�å)$ªýLM�����
��å��$B�no¨Z½»,

21.ÐWtu÷øù@ÐÇ$B�5�
E	nª
�ü	
ÐW, 45.LM���
�§t�\x, 

Ð 
Ñ 
Ð 
Ç 

22.��ÐÇ��$B�lmÐÇ¸õ
ö�Å, 

Þ 
ß 
¸ 
� 
B 
X 
Y 

46.LM�z�����¸���!�
�, 

��
�� 

23.����ù@ÐÑ��^��
�$B�LM£¤�
, 

47.LM��<�)��º $���
���, 

24.ë\|àá!÷$B���ð�¶
·, 

48."#LM��<�)$�$%��
��:�k&., Ñ'

() 25.ÐÑ())¢]*$B�!)¢\
��¶·, 49.LMMk)no+!,-��, 

t 
u 
ì 
Ð 
Ñ 

.S 26.óô\��ûoX/.S�01,

L

M

2

3

L 
M 
4 
c 
2 
3 50.56í¢�78h9$Cª:©�

Å��, 
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D�Ã<� 4l�ê��� !GHst@D¼AÜÃBúûA$�3
~�3$i	Å


D�Ã<� 5l�� 

� 4  ������� !"#$%&'()*+,-./ 

�������� ���� �� !Wi

(1)"#�� $%&'()*+��,-./� 5 

(2)01�� $%&23)*+��,-./� 4 

(3)4#�� 566789:;"��<=>-�?@� 3 

(4)4ABC�� 566789:4;��<=>DBC��� 2 

(5)4BC�� 564BC��EF��� 1 

� 5  ������� 0-12%&'()*+,-./ 

��G�H�� ���� �� !Wi

(1)I#G��� 
BCJKL�MNOG�PN=O56QRG�STJ

K,U./VW67� 
5 

(2)G��� 
BCJK,�MNOL�G�
P=OJK56QRW

X67,U.)� 
4 

(3)YZ�� 
BCJKL�YHP[=OJK56QR\,]^S

T=OJK56QRWX67,�_.)� 
3 

(4)I#YZ�� 
BCJK,�YHP[=OJK56QR\,]^YH

ST=>4`ab6� 
2 

(5)cdeD�� f4+JKgh56ij� 1 

4.4 ��������	
����
�� 

¤ÆÇ��BGHIJ��s�$%&M
V���©ª9»�Y��s�$��


�b5ó��­�78�� !GHst$�4'¬Å@D¼A$&R��8�� !G

HIJ��s�$CÖ7À���½$n7�1
^Ë7YZ7³$��§$Dn
¤Æ

Ç�¯¤���:YZ·«�:;B¤«Ï$e«{
çM�i��©ª�®�$�®;

¶®�9
ïÌ�$,â:,+:�-:ÅÆ~	:b;»G
9»> 825å��9»Q

�YZ7³��� !GHIJ��s�*8>� 90� 4�±zò����©ª$Yø

I����¸D9»
�æ�À���´Ç� 

 !GHIJ��s�$YZ
&´Ç 462¤ÃY¯¤
�¤ÆÇÛú�Äs���

��
�×Ln���P:L�¬��P:;L ¯ÉJP$¯¤M
m&�{ 439¤·

«¯¤
·«Ç´�¬� 53.21���·«YZ¯¤�
&·¶®�9 81å (� 18.46�)
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�®�9 157 å (� 35.76�)
ïÌ�9 196 å (� 44.64�)
;»G
9» 5 å (�

1.14�)�·«¯¤9»$²?��� 28�
����©ª$²?�,� 2.76���GH

��s�$�AÃÄa¹
st�Lst�4'¬P$ Cronbach α �� 0.97
�st�

Lst@D¼AP$ Cronbach ��� 0.98
���E8 0.9
$���st$«��A?

¸UN¹� 

��������	
��
����� 

5.1 ��������
����������� 

�� !GHIJ��s�$�ÃYZCÖ�¶À��
ø�¶¸DÀ�U�Å��

$X��9Ç�JrËö�O$���^Ë¤ÆÇ�&þ�ÃÀ�st$ÓÃ�
�K&

7�st¶·¸DÀ�z�$�9ÓÃ
�@V¸DÀ��9$ÓÃ�Ï�×��<�s

1tst�
e«�stÅ¶®�9��¸D
^Ë�K&¶®�9$ÓÃ
bQ���

ÓÔ$fWê�s 13:28 t�
e«�stÅ�®�9��¸D
^Ë�K&�®�9

$ÓÃê�s 2:4:16:33:34:45 t�
e«�stÅ¶®;�®�9��¸D
^

Ë�K&¶®;�®�9$ÓÃê�s 24:40:41 t�
e«�stÅïÌ�9��¸

D
^Ë�K&ïÌ�9$ÓÃ�åå'·;ýiÀ�$st
UK&H����9$Ó

Ã� 

�éy·«¯¤ÓÃ$K&]UM
¤ÆÇV�YÃ+�7LGHst�4'¬P;

LGHst@D¼APÓÃ$!&ÃÄ
å!&nk$�� 50 Øst�
LGHst�

4'¬P$²?ÓÃ�?u8 2.08~3.89$± (<� 6l�)��2\@~st$ÓÃ²?

�KÕ�ú�R�BÈ�
�f� 4$
D�Ã��M
U@��· 10ØstP8L 

�Ýr�4P:31 ØstP8L ��4P:é· 9 ØstP8L���4P�9»y

�L�4'¬Pç1�úEGHstfZ�CL��îÜDò�
�4��M �²P:

L�Òë)ýÃ%#��4´Ã N��
`a !c«ý�P:L�!CÜDò�
"

ò�!C#i$Ü��P:L%{Ù¢±c¢Y NP:;L%q&'ÜD^YN ðñ

,()�A�Å
�î{*)�+,P� 

�LGHst@D¼AP$²?ÓÃ�U.�8 2.67~4.02$± (<� 6l�)
KÕ

�ú�R�BÈ�
�f� 5 $
D�Ã��M
&· 45 ØstPL-.stP:5 Ø

st�L@DstP�9»y�Lst@D¼APç1$úØGHstfZ�CL>û/

�m05¹¸1�¥Þ\
M
ABåå>û2«/�m0P:L��îÜDò�
�4

��M �²P:L%#K¾�±ò÷
Þß3�±CëRïÌP:L�-+Ø%#�4

6j
ÞßëR�YK��KõP:;L�C�ÚÙ3n
ÞßëR�YïÌP� 
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�� 

1. � !"#$�%&'(
)*+,-�./012 
34,5678 

3.63 3.12 3B 9��# 
$ 
� 
� 

2. :;<=>?@ABCD
EFGHI0JKLM: 
;NO<=>?8 

3.57 4.02 4B P��

3.50 P�� 

3. QRS#$TU0VTQ 
RSWXY#Z[8 

3.68 3.19 3B 9��

4. \]2#$TU0	
Z 
^_`ab8 

3.89 3.59 4B P��

c 
1 
d 
e 
� 
� 5. 	
fghijklm	

no0pq'rstu�8
2.57 3.12 3C 9��

3.33 9�� 

v 
w 
x 

6. cwq�jvwxyqz
{|}0F~	
@�8 2.89 3.47 3C 9�� 3.00 9�� 

7. pqq���5����
�8 

3.29 3.16 3C 9��

8. q�5��.�0pqf 
g��q�8 

3.33 3.20 3C 9��

9. q�������8 3.10 3.26 3C 9��

10.�3�q�de'�8 3.60 3.38 3B 9��

11.1��q���'�8 3.29 3.32 3C 9��

S 

c 

1 

d 

e 

q 
� 
d 
e 

12.�3������'�8 3.67 3.47 3B 9��

3.00 9�� 

3.17 9��

13.QRS�i���X� 
¡)VT�W�¢£8 

2.08 2.99 3D ¤��

14.¥¦f�§¨��5	

©¨'�ao0ª«¬­ 
kl§®8 

3.74 3.37 3B 9��

� 
� 
¯ 
° 

15.Q±²³��	
�´0 
F~fgµ%¶9�¶·8

2.92 3.53 4C 9��

2.67 9�� 

16.\]¸¹Qº�»T�0 
F~¼´#$23¹Q'
(8 

3.06 3.06 3C 9��

17.½¾�y¿ÀÁÂÃDÄ
Å8 

2.57 3.10 3C 9��

18.QÆSklÇ
ÈÀ'É
Ê8 

2.23 3.14 3D ¤��

Ä 

Å 

¸ 

� 

Ë � 
� 
� 
Ë 

19.½¾SklÇ
ÈÀ'É
Ê8 

2.35 3.32 3D ¤��

2.57 9�� 

2.86 9��
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�� 

���
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�� 

����
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�
�� 

20.QRSklÇ
ÈÀ'É
Ê8 

2.36 3.17 3D ¤��

21.�yÄÅÁÂÃD�Ë0 
F~ÌÍIÎ	ÏÐÑÈ
���y8 

3.25 3.38 3C 9��

� 
� 
� 
Ë 

22.ÒÓ�Ë'Ò0F~\] 
�ËÔ¿À'�8 

3.09 3.22 3C 9��

  

¬ 
­ 

23.ÕÍ¬­ÃD��Ö×U
ØÙÚ0F~pq��Û 
Ü8 

2.95 3.16 3C 9�� 3.00 9�� 

24.ÝSc¯°ÞÁ0F~f 
gß%àá8 

3.52 3.51 4B P��� 
â 
ã 
ä 

25.��ãä5�Tå0F~ 
Þ5�Sfgàá8 

3.53 3.56 4B P��

4.00 P�� 

Ä 

Å 

¸ 

� 

Ë 

æ 
ç 

26.½¾S#$Ç
èéæç
'êë8 

2.56 3.32 3C 9�� 3.00 9�� 

  

� 
� 

27.ìí�îï_&ÌÍ��
ðñ8 

2.10 2.91 3D ¤�� 2.00 ¤�� 

28.pqòóô%õöç÷j 
øyèù8 

2.51 2.73 3C 9��
ú 
û 29.2����üøpqúû

 ¡q�8 
2.19 2.67 3D ¤��

2.50 9�� 

30.ÕÍÄÅýþS�'Ê�
�8 

2.50 2.82 3D ¤��

31.ÄÅZp��g�Ä��
	'É8 

2.55 2.90 3C 9��

32.ýþSÄ
õI�g'�8 2.60 2.93 3C 9��

33.Í
Ä�S�'Ê��8 2.59 2.93 3C 9��

34.¹QÄÅ��GÏ��8 2.76 3.11 3C 9��

35.pq����S�'É8 2.45 2.84 3D ¤��

36.àáÔ@�§E¬­��
0F~�á5��I8 

2.56 3.18 3C 9��

Ä 


 

� 

� 

Ä 

� 

37.àáË�·�ÄÅ'��8 2.64 3.10 3C 9��

2.75 9�� 

38.ìí������ ¡q
�'��8 

2.16 3.01 3D ¤��

ì 

í 

� 

� 

· 

� 

� 
� 
  
¡ 

39.pq��hi��q�'
��8 

2.18 2.88 3D ¤��

2.00 ¤�� 

2.54 9��
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�� 

����
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�
�� 

40.àáZpjàá����
'É8 

2.84 3.21 3C 9��

41.àá��Zpfg�v�
©Ýcàá��8 

2.96 3.25 3C 9��

42.£ßZpfgv�� Z
pj��8 

2.93 3.10 3C 9��

43.���´50Ï!pqf 
g"ÃÔ#$%&���
´ao0F~àáq�� 
�ß%8 

2.75 3.05 3C 9��

44.���´50Ï!pqf 
g'()*�´no0F 
~	
¹Q��8 

2.87 3.24 3C 9��

45.pqfgÛÜÍ
Ä�S
�8 

2.58 2.80 3C 9��

� 

� 

Ô 

+ 

F 

è 

ù 

46.pq��,-�./Ô0
r��'É8 

2.52 3.04 3C 9��

3.00 9�� 

47.pq12@�534�5
0'rstu�8 

2.54 3.10 3C 9��

48.67pq,1@�50' 
89%u�)>%�:ñ8

3.03 3.26 3C 9��

49.pqq�5	
;�<=
|}8 

2.36 2.83 3D ¤��

p 

q 

> 

? 

p 

q 

@ 

Z 

> 

? 50.ABº��CD�E0G 
ÏF�'���8 

3.17 3.23 3C 9��

2.75 9�� 

2.91 9��

 

5.2 ��������
 !"# 

��Äò�� !GHst$L�4'¬PÅL@D¼APM
c0�V/<=nÉ

îü�3Gú
bÓÔ~GHst$��>î���45ÓÔR/2iÑð³Y
�� 

!GHÆÇÁÂ��¸�Ò$��ÓÔaR�6þn*7st¤8;��<=$����

�bÃî
zò�3$ÓÔÅÃÄM
f@st�ÃB ­$��>î�¤ÆÇ�p7Ã

ÄÅÓÔM
y��U�(����� !GH,Ùþ IH$�Ù
��45ÓÔR/

2iÝY�Ñä$��ÓÔaR
�8��ÆÇ£�åÆÇ�Ü�Büý�Ì��ÓÔa

R
buO(����� !$GH��»Q [22]
� 

��Ò��45ÓÔR�
xy¹�$stV/<=nÉL�4'¬>îPÅL@D

¼A>îPb iåL��>îP�%¤î
L��>îP$�Ãî�:;L�4'¬>
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îPÅL@D¼A>îP.ÉM$��>î�P?Ýr7��ÓÔnkAB`a�J�$

QR�ÄÆÇ !$ý�
pÄe«Mõ½¸D$L�4'¬:@D¼A:;��P$>

îGú
Rn��Ý�Y>î�Ã7��ÓÔ$9�AÃÄb7ÆÇ$�È���8(�

Ð�þë¸D$��>îGúÝÒ
�l^�$���� !GH��ÓÔBt:noy

�EFÝ�de
^Ë¤ÆÇV;Y�Ò ��c�Í5 !GHúÎ
� 

(MIL-STD-882C) $L��45ÓÔRP$��Ã�� 

 ��c�Í5 !GHúÎ
� (MIL-STD-882C) [2] �$L��45ÓÔRP*@

 !GHst�L�4'¬$úØ>îPÅL@D¼A$úØ>îP
t�B2Ø¿·¾

½úi.É��$��45<� 7 l����@��45C$¾½úi.É���ÃB

Lë��P:Lè��P:L���P:;L1��P>ÕØ��>î
å�·<i��

¸��Lë��P:Ái���Lè��P:=i���L���P
��·Õi��¸

��L1��P
·D~î��$>üÅi	<� 8l�� 

� 7  ������������ 

�������� 
 

	
���� 


�����

5 

����

4 

����

3 


����� 

2 

������

1 

��	
        A 5A 4A 3A 2A 1A 

��	
        B 5B 4B 3B 2B 1B 

��	
        C 5C 4C 3C 2C 1C 

����	
    D 5D 4D 3D 2D 1D 

���	
      E 5E 4E 4E 2E 1E 

� 8  �����
�� 

������ ! "  # $ % ���� &�'�

5E(4E(3E(2E(1B(
1C(1D(1E  

�)*�� 
+�,-./��01�2

3456789�:;< 
=�� W1 = 1 

5D(4D(3D(2B(2C(
2D(1A  

�:;�� 
+�,-./��01>?

@AB�CD9�:;< 
E�� W2 = 2 

5C(4C(3A(3B(3C(
2A 

�FGHI��
I34JKLMNOPQ

@AB�CD9�:;< 
R�� W3 = 3 

5A(5B(4A(4B ��:;�� STUVWXYZ	
< [�� W4 = 4 

 

��W¹��>î�Ã�M
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