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Abstract 

In accordance with the International Maritime Dangerous Goods Code (IMDG Code), "under-deck 
stowage" is prohibited for particular dangerous substances, materials or articles.  In other words, 
"on-deck only" is assigned, as stowage category, to particular dangerous goods depending on properties of 
dangerous goods and on number of passengers on a ship on which the dangerous goods is to be stowed.  
The IMDG Code was fully implemented in the Japanese national regulation, i.e., "Regulations for the 
Carriage and Storage of Dangerous Goods in Ships", and entered into force on first of January 2004.  By 
such amendment to the national regulation, stowage of dangerous goods of "on-deck only" on closed 
vehicle spaces were automatically prohibited, while such dangerous goods can be stowed open vehicle 
spaces.  On the other hand, many ro-ro ferries, in particular those for long voyage, have no open vehicle 
space and the above mentioned prohibition of stowage of particular dangerous goods on closed vehicle 
spaces resulted in difficulties of transportation of such dangerous goods, which were commonly used in 
chemical industry.  Because the big effect of the prohibition of stowage was recognized, special stowage 
of some of dangerous goods of "on-deck only" on close vehicle spaces were tentatively permitted until the 
end of year 2004.  The purpose of this study is to provide guidance for judgment on the special stowage of 
dangerous goods of "on-deck only" on closed vehicle spaces.  In this study, we investigated the properties 
of dangerous goods petitioned for special stowage in 2004 and further investigated the current practice 
for carrying dangerous goods on closed vehicle spaces onboard ro-ro ferries.  After that, taking into 
account the hazards and risks involved in such special stowage, we categorized dangerous goods for the 
judgment on special stowage.  As the results of study, briefly speaking, we propose not to permit special 
stowage of explosives, toxic gases, liquefied flammable or oxidizing gases, organic peroxides, radioactive 
materials and dangerous goods of other classes for which "packing group I" are assigned.  Furthermore, 
we specified the necessary safety measures for the special stowage, as well as the application of safety 
measures in relation to properties of dangerous goods.  The safety measures include installation of 
various equipment, e.g., a fixed fire-extinguishing system, a hydrant with a fire pump, a fixed 
fire-detection system, fire-extinguishers, fire-fighter's outfit and other protective clothing.  The safety 
measures further include limitation of number of vehicles for passenger ships and various operational 
safety measures, e.g., inspection of cargoes prior to shipment, securing of cargoes during loading, 
continuous mechanical ventilation, instruction for emergency procedures and booklets. 
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1.1
1.1.1

 (1) "IMDG Code"

IMDG Code 2004 1 1 SOLAS
VII

IMDG Code

(2)

9
1 Class 1

1
1

1
Class 1 
Class 2.1 
Class 2.2 
Class 2.3 
Class 3 
Class 4.1 
Class 4.2 
Class 4.3 
Class 5.1 
Class 5.2 
Class 6.1 
Class 6.2 
Class 7 
Class 8 
Class 9 

Class 1 2.1 2.2 2.3 5.2 6.2
7 3

I II III

2
(3) Class 4.2

II III
Self-heating substances Class 5.1

Class 5.2

Class 6.2 Class 7

Class 9

Packing instruction

IMDG Code

IMDG Code IMDG Code



2

Class 

2.1  20°C 1 13
 20°C 1 12

2.2  20°C 280 kPa
2.3  LC50 5,000 mL/m3

I 35°C
II 35°C 23°C3
III 35°C 23°C 61°C

II 5
45

4.1
III

5 10
45

I 5
II 25 mm 200°C4.2
III 100 mm 200°C

I
 20°C 1 1 kg 1 10 L

II  20°C 1 1 kg 1 20 L
4.3

III  20°C 1 1 kg 1 1 L

I
3:2

690 kPa 2,070 kPa 50

II 2:3
690 kPa 2,070 kPa 40

5.1

III 3:7
690 kPa 2,070 kPa 65

I

LD50 5 mg/kg
LD50 40 mg/kg

LC50 0.5 mg/L
LC50 1000 mg/m3

II

LD50 50 mg/kg
LD50 200 mg/kg

LC50 2 mg/L
LC50 3000 mg/m3

6.1

III

LD50 200 mg/kg 500 mg/kg
LD50 1,000 mg/kg

LC50 10 mg/L
LC50 5,000 mg/m3

I 3 60
II 60 14

8
III

4 14
 55°C
6.25 mm/



1.1.2
IMDG Code Class 1

3 5
25

3 m 1
IMDG

IMDG

13
IMDG

IMDG

IMDG
IMDG Code

7.1.1.3
"Because of the rapidity with which an accident 
involving dangerous goods may affect the whole 
ship, the transport of some particularly 
dangerous substance, materials or articles is not 
permitted aboard "other passenger ships" where 
large numbers of people may need to be 
evacuated at short notice." 

IMDG

"on-deck 
only"
IMDG Code 7.1.1.8

"Stowage of on deck only has been prescribed in 
case where: 

.1 constant supervision is required; or 

.2 accessibility is particularly required; or 

.3 there is a substantial risk of formation of 
explosive gas mixtures, development of 
highly toxic vapours, or unobserved 
corrosion of the ship." 

3

IMDG  IMDG

A

B

C
D

E

Vehicle deck IMDG Code 7.4.5.7
vehicle deck

"vehicle deck" 

"Dangerous goods required to be carried on deck 
only should not be carried on closed vehicle decks, 
but may be carried on open vehicle decks when 
authorized by the competent authority 
concerned." 

2 3

2 6

1.1.3
IMDG Code

2004 1 1

4
5

11
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No.

1

2

3

4
5

8

5

6
37

7
37

8

9

10

11

1.2
7

IMDG
C D IMDG

B C



7 2004 8

No. Class 

1 1050 2.3 
2 1063 2.1 R40
3 1079 2.3 
4 1789 8 
5 1796 8 50

6 2014 5.1 20 60

7 2031 8 70
8 2451 2.2 

IMDG

9 3093 8 CPE-770
10 1219 3 
11 1402 4.3 
12 1479 5.1  AD-331
13 1680 6.1 
14 1760 8  TL-106
15 1818 8 
16 1838 8 
17 1951 2.2 
18 2076 6.1 
19 2304 4.1 
20 2312 6.1 
21 2922 8  TL-142
22 3073 6.1 
23 3264 8  PC-316
24 3264 8  N-2009C
25 3265 8 
26 3265 8  FN-72BM
27 3267 8  NP-2
28 3283 6.1 

IMDG

29 3287 6.1  C-115
30 1830 8 
31 2218 8 

8 2004 8

No. Class 

32 1005 2.3 
33 1008 2.3 
34 1016 2.3 
35 1017 2.3 
36 1048 2.3 
37 1052 8 
38 1580 6.1 
39 1062 2.3 
40 1741 2.3 
41 1749 2.3 
42 1796 8 50
43 2015 5.1 60
44 2031 8 70
45 2196 2.3 
46 2197 2.3 
47 2199 2.3 

IMDG

48 1953
/3160 2.3

49 3264 8  N-950A
50 3264 8  TL-3400IMDG

51 3264 8  N-2009A



2004

2005

1.3 
1.3.1

WG

WG WG

   

   

1.3.2

1.3.3 

ro-ro

2
17 2

2 18

43 2 2

12

ro-ro



ro-ro
ro-ro

ro-ro

(1) (2)
(1)

(i)
(ii)
(i)

ad /Ad < 0.5 
Ad : 
ad : 

(ii)

(2)

ad/Ad + (5as)/(3As) < 0.5 
Ad , ad : (1)(i)  Ad  ad 

As : 
as : 

2.
7

8
A

3.
3.1

(1)
(1-1) 
(1-2) 
(1-3) 
(1-4) 
(1-5) 
(1-6) 
(1-7) 
(1-8) 
(1-9) 
(1-10) 

(2)
(2-1) 
(2-2) 
(2-3) 
(2-4) 

(3)
(3-1) 
(3-2) 
(3-3) 

(4)
(4-1) 

(5)

(5-1) 
(5-2) 
(5-3) 

(6)
(6-1) 
(6-2) 
(6-3) 

(6-4) 
(7)

(7-1) 

(7-2) 

6 2



(7-3) 6 3

(7-4) 
6 6

(7-5) 
6 7

(7-6) 
6 8

(7-7) 
6 9

(7-8) 6 10

(7-9) 6
11

(8)
(8-1) 

6 1

(8-2) 

(9)
(9-1) 
(9-2) 
(9-3) 
(9-4) 

(10) 
(10-1) 

6 4
(10-2) 

6 5

(10-3) 
(10-4) 
(10-5) 

3.2 

B

3.3
3.3.1

(1)

6 25  21:00 

 22:50 

6 26  06:10 
 06:40 
 07:50 
 20:40 
 21:50 
 22:40 
6 27  05:50 

9,917/9,975
27,000 PS 

22.5
156.0 m 
25.6 m 

750 958/948
42 122

(2)

7 1  16:00 



 19:10 
7 2  13:30 
 14:30 
7 3  05:00 
 19:10 
7 4  09:30 
 11:30 
7 5  05:00 

11,100
14,400 PS×2 
21.5
148

71 37
101

(3)
7 09  16:30 

 18:30 
7 10  13:15 
 18:45 
7 11  13:30 

13,654
24

192 m 
27 m 

630
100 180

C.1 C.3

3.3.2 
8 22 ro-ro

4 No.31

 8,349
 6,212.5

 23,100 ps

 21.7 
 167.7 m 
 24.00 m 

 12
 12m 128

152
C.4

3.3.3 
8 2

C.5

3.4
6

6 7

6 11

(1)

(2)



(3)

(4)

(5)

9

3.5
2004

D

4
4.1
4.1.1

1.1 vehicle decks
IMDG Code 7.4.5.7

"Dangerous goods required to be carried on deck 
only should not be carried on closed vehicle decks, 
but may be carried on open vehicle decks when 
authorized by the competent authority 
concerned." 

IMDG Code 7.1.1.8

"Stowage of on deck only has been prescribed in 
case where: 

.1 constant supervision is required; or 

.2 accessibility is particularly required; or 

.3 there is a substantial risk of formation of 
explosive gas mixtures, development of 
highly toxic vapours, or unobserved 
corrosion of the ship." 

13 2



IMDG 
Code 7.1.1.8
ro-ro

(1)

(2)

4.1.2
IMDG

1.1 IMDG Code 7.1.1.3

"Because of the rapidity with which an accident 
involving dangerous goods may affect the whole 
ship, the transport of some particularly 
dangerous substance, materials or articles is not 
permitted aboard "other passenger ships" where 
large numbers of people may need to be 
evacuated at short notice." 

IMDG

3 m 1 1/3
IMDG

1/3
IMDG

IMDG
B

B

B 25
3 m 1

IMDG

IMDG
IMDG

D

997 518

12
20



4.2
4.2.1

Class 6.2 Infectious
substances Class 7 Radioactive 
material

11
1

4.2.2  - CClass 1 Explosives

376

4.2.3  - Class 2.1 Flammable
gases 

92
66 66 1950

A
B 22 C

D 18 E 25

4

E

D

1962
1038

1035 1961

1971
1972

4.2.4  - CClass 2.2
Non-flammable, non-toxic gases

Class 2.2 76 Class 
5.1 10

Class 5.1

1073 D
Class 5.1

Class 2.2 66
A 54 B

7
1913

-259°C
1951

-186°C
1963

-269°C
1970

-153°C
2187

2591
-108°C

1950

D 3
1977

-196°C
3136

-84°C
3158

C E 2



4.2.5   - CClass 2.3 Toxic gases
Class 2.3 72 1082

2037
B

D

Class 2.3
2 LC50 = 5,000 ppm/h

4.2.6  - CClass 3 Flammable liquids
Class 3 499

"Class 3" 644
367

367
9

I Class 3
Class 2.1

4.2.7   - CClass 4.1 Flammable solids, 
self-reactive substances and desensitized 
explosives

Class 4.1 129
"Class 4.1" 143

109
flammable 

solids self-reactive substances

desensitized explosives
32 I

26 1
16 16

Class 4.1 109
16

27 66
66 I
66

10
3360

1327
66

B C D 27

4.2.8  - CClass 4.2 Substances liable 
to spontaneous combustion

Class 4.2 115
"Class 4.2" 134

73
73

1856
A

72
11

I

4.2.9  - CClass 4.3 Substances 
which, in contact with water, emit flammable 
gases

Class 4.3 114
"Class 4.3" 142

60
12

I 1402 



9 Class 3

I II III 
A 0 4 147 151 
B 0 142 3 145 
C 0 0 0 0 
D 4 6 1 11 
E 30 30 0 60 

34 182 151 367 

10 Class 4.1

II III - 
A 4 26 2 32 
B 9 6 0 15 
C 1 4 0 5 
D 2 5 0 7 
E 6 1 0 7 

22 42 2 66 

11 Class 4.2
1856

I II III 
A 0 5 15 20 
B 0 2 1 3 
C 2 9 8 19 
D 11 6 8 25 
E 0 3 2 5 

13 25 34 72 

12 Class 4.3

I II III 
A 0 4 6 10 
B 1 4 3 8 
C 0 0 0 0 
D 13 1 0 14 
E 14 11 3 28 

28 20 12 60 

13 Class 5.1
2426

I II III 
A 0 41 32 73 
B 2 10 11 23 
C 0 0 0 0 
D 2 12 2 16 
E 2 1 0 3 

 6 64 45 115 

Class 2.1

4.2.10  - CClass 5.1 Oxidizing substances
Class 5.1 157

"Class 5.1" 201
116

116 2426
D

115
115

13

4.2.11  - CClass 5.2 Organic peroxides
Class 5.2 20 4

Class 1
Class 1

A

B

25 kg

C
50 kg



D

E

F

G

150°C

F
G

A

4.2.12  - CClass 6.1 Toxic substances
Class 6.1 681

"Class 6.1" 866
533

533
14

Class 2.3

4.2.13  - CClass 8 Corrosive substances
Class 8 357

"Class 8" 544
285

285
15

A

4.2.14  - CClass 9 Miscellaneous
dangerous substances and articles

Class 9 31
B

3359

2216 100PPM
5

12 15
40

C
1845

E
2969

14 Class 6.1

I II III 
A 36 169 170 375 
B 43 50 8 101 
C 3 7 3 13 
D 22 11 1 34 
E 5 4 1 10 

109 241 183 533 

15 Class 8

I II III 
A 5 64 92 161 
B 15 26 6 47 
C 8 49 6 63 
D 3 10 0 13 
E 0 1 0 1 

31 150 104 285 



3245

26 A

4.3
4.3.1

(1)

Class 1

Class 1.1
Class 1.2

Class 1.3

Class 1.4

Class 1.5

Class 1.6

Class 1.4

Class 1.4 1.6

(1) Class 1 

(2)

A

(2-1) Class 2.1 

(2-2) Class 2.2 
Class 5.1

(2-3) Class 3 
I

(2-4) Class 5.1 I

Class 3 II

23°C
Class 2.1

Class 2.1 Class 2.3

II

(3)
Class 4.1

Class 4.2 I

4.2.11
A F A

F

(3-1) Class 4.1 

(3-2) Class 4.2 I
Pyrophoric 

substances, spontaneously combustible 
substances

(3-3) Class 4.3 I



(3-4) Class 5.2 
I Class 4.1

2555 II
Class 4.1

1 6 Packing Instruction
P520 OP1 OP8

Class 4.1 4.2 4.3 II
IMDG

Code Class 1
Class 4.2

16

(4)

I
3359

(4-1) Class 2.3 
(4-2) Class 6.1 I
(4-3) Class 8 I

(4-4) Class 9 3359

(5) N.O.S.

N.O.S.
Not otherwise specified

B C IMDG

16

Class

2203 2.1  - E

2199 2.3 2.1 - D

1308 3  I D

1308 3  II B

1308 3  III B

1318 4.1  III A

1326
25

4.1  II E

1327 4.1  - A

1358
25

4.1  II E

1183 4.3 3, 8 I D
1242 4.3 3, 8 I D
1295 4.3 3, 8 I D

1928 4.3 3 I D

2988 4.3 3, 8 I D

D

16
No. 49 51 8

3264

MSDS Material Safety Data Sheet

70
2031



50
1796 D IMDG

IMDG

N.O.S.

(5) B C
N.O.S. D

E

17

Class 2.2 Class 6.1 Class 8

1845

Class 2.2 Class 3 Class 4.1 Class 4.2 Class 4.3
Class 5.1

2187
B

2216

Class 9
1845

2216

Class 2.2

Class 2.2
18

17

1 Class 2.1

2
Class 2.2

Class 5.1

3 II III
Class 3

4
II III

Class 4.1

5 II III
Class 4.2

6 II III
Class 4.3

7 II III
Class 5.1

8 II III Class 6.1
9 II III Class 8

10 2216 1845
 Class 9

IMDG
B C

N.O.S.
D E

18 Class 2.2

1950
45

250g
1000

1913
1951
1963
1970

B

2591

1977

3136D

3158

4.3.2  
17

4.3.1

17



17

17

17

16
17

17

(1)
17 17

(2)
17 16

17

(3)
17 16

17

4.3.3   
7 8 17

19 20

Class
17

16

No. 1 No. 3 No. 13
16

5.
5.1

16
1.1.3 6

3.4

4.2

5.2.8

1.3.3

5.2
5.2.1

(1)

1 6
20

1 7
94 175 11

63
1 8

1
9



19 16 17

No. < > Class

1 1050 2.3 8 - G D NG
2 1063 < R40> 2.1  - G D OK
3 1079 2.3 8 - G D NG
4 1789 8  II or III  C OK

5 1796 50 8  II  D OK

6 2014 
20 60

5.1 8 II  D OK

7 2031 70 8  II  D OK
8 2451 2.2 5.1 - G D OK
9 3093 <CPE-770> 8 5.1 II  C OK
10 1219 3  II  B OK
11 1402 < > 4.3  II  B OK

12 1479 
<  AD-331> 

5.1  III  B OK

13 1680 6.1  I  B NG

14 1760 
<  TL-106> 

8  II  B OK

15 1818 8  II  C OK
16 1838 8  II  C OK
17 1951 2.2  - L B OK
18 2076 6.1 8 II  B OK
19 2304 4.1  III  C OK
20 2312 6.1  II  B OK

21 2922 
<  TL-142 >

8 6.1 II  B OK

22 3073 6.1 3, 8 II  C OK

23 3264 
<  PC-316> 

8  II  B OK

24 3264 
<  N-2009C> 

8  II  B OK

25 3265 
< >

8  II  B OK

26 3265 
<  FN-72BM> 

8  II  B OK

27 3267 
<  NP-2> 

8  II  B OK

28 3283 6.1  II  B OK

29 3287 
<  C-115> 

6.1  II  B OK

30 1830 8  II  C OK
31 2218 8 3 II  C OK



20 16 17

 No. <>  Class

32 1005  2.3 8 - L D NG
33 1008  2.3 8 - G D NG
34 1016  2.3 2.1 - G D NG
35 1017  2.3 8 - L D NG
36 1048  2.3 8 - L D NG
37 1052  8 6.1 I  D NG
38 1580 < > 6.1  I  D NG
39 1062 2  2.3  - L D NG
40 1741  2.3 8 - L D NG
41 1749  2.3 5.1, 8 - L D NG

42 1796 50 8 5.1 I  D NG

43 2015 60 5.1 8 I  D NG

44 2031 70  8 5.1 I  D NG
45 2196  2.3 8 - L D NG
46 2197  2.3 8 - L D NG
47 2199  2.3 2.1 - G D NG

48 1953
3160 < > 2.3 2.1 - L D NG

49 3264 <  N-950A> 8  II  B NG

50 3264 <  TL-3400> 8  II  B NG

51 3264 <  N-2009A> 8  II  B NG

100
2 2

(2)

1 2 1

1 2 2

37
1

500

1 2 1 2 2

1
2 3

500

1 2

1 2
4

500
54

2

(3) 1.3.3

2 17 2

2 18

43 2 2



41 2 1

5.2.2

43 2 1 2

43 2 1

2

43 2
3 1

43 2 3

1

57 2

57 2
500

500
43 2 3

2
1 2

64 3
64 3 38 2

3 41 2 2 43 2 1
2 44 5

43 2 1 2

21
ro-ro

(1)

(2)



21

G
W

F

ro-ro

G/
W/F W/F W/F G/

W/F W/F

- W/F - 

500GRT
G/

W/F W/F G/
W/F W/F G/

W/F W/F
500GRT

- W/F 

G/
W/F W/F G/

W/F W/F G/
W/F W/F

- W/F 

(3) Class 5.1

Class 9

5.2.3
39

39 1

1

2
1

1

1

36 1 4,000
3 4,000

1,000
2
1,000

1

100
4

2

55 1

1

2
1

1

300 500

1

53

1

1,000
2
2 300

2 1



22

5.2.4  

43 2 1
1 2

43 2 1

1 1
1 2

43 2 2

20 m

43 2 3 2

43 2 3

2 20 m

57 2 64 4.3.1

23

5.2.5  

50 8 63 2 4
5

50 8

63 2 4

63 2 5
500

500

24

5.2.6

12

22
*1

100 GRT

100 GRT

500 GRT

300 500
GRT 

300 GRT

Note:
ro-ro

23
F P

20 m

ro-ro

F & P F & P

- P 

24

ro-ro

500GRT

500GRT

| 
| 



49

2

1000
1

1000

63

2

500
2

500

2

5.2.7
SOLAS II-2 10 53

19
54

14

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10) 
(11) 

(12) 
(13) 
(14) 

(10)
(12)

(13)

24

ro-ro

500

500

25

(1)
(2) Class 9

(3) Class 1.4S
Class 1 

(5) Class 5.2 Class 
9

25

500 GRT

500 GRT

| 
| 

| 
| 



(9) Class 1
(12) 
(13) 

Class 1 (3)
Class 5.2

(5)
Class 9

(1)

(2)

(5)

(9)

(12)

(13)

(4)
(6)
(7)
(8)
(10) 
(11) 
(14) 

6.1 I
II

23

T4
II B

IIB-T4 5.5.2



5.2.8
5.2.2 5.2.7

(1)

(2)
(3) Class 9

(4)
(5) Class 9

(6) Class 1

5.3
5.3.1

5.3.2

Event Sequences
(4)

5×10-4 9
D

7 2 %

5.5

4

(1)
2

(2) 3
5

(3)

(4) 2

(1) (3)

(2) (4)

Event 
Sequence Initial Event

Event Sequence 1
Event

Event
17

Event Sequence

Event 
Sequence



ABC

D EFG
HIJ

KL
M

NO

1 Event Sequences

1 F, I K, L
Event

Class 8

3

1

5.3.3

(1)
(2)
(3)

(4)

5.4
5.4.1 LPG

1203
Class 3

II LPG 1075
Class 2.1 E

800
LPG 300 kg

LPG IMDG

15 10 1

LPG
IMDG 1

LPG IMDG

800 E
A

300 kg E LPG
A

1
E

A

1
E LPG

B

r------―| 
I I 

―叶 卜一



5.4.2

1
5.2.8

(5)

2
2

1-1

(2)
5.2.7 4

12

20

20

5.4.3

4.1.2

1
M O

4.3.1



Calorific Potential
5.4.1

23°C
2

1-2

23°C
2

5.5
5.5.1

(1)

(2)
(3) Class 9

(4)
(6) Class 1

(1)

21

ro-ro

1 C D M
O

(2)
22

100
300

1 C D M O

(3)
24

ro-ro

1 C D M
O

Class 9
Class 9

2216

(4)

25
500



1
C D M O

2-1

(1)

(2)
(2)

5.2.7 4

(3)

2-2

5.5.2
23°C

2-3
23°C

23°C

1.1.3 16

6
6

37

5.2.7 (4)

23°C

58

SOLAS II-2

International Electrotechnical Commission 
(IEC), Publication 60092 - Electrical 
Installation in Ships. 
International Electrotechnical Commission 
(IEC), Publication 60079 - Electrical Apparatus 
for Explosive Gas Atmospheres 

23°C

IEC
60079 "II B-T4"

N.O.S.
"II B-T4" 

IEC 60079 
"II C-T6"

23°C

5.2.7



5.5.3
6

2

3.4

3

(a) 3 6

(b)

(c) 

(d)

(e)

(f)

5.2.7

5.6
5.6.1 

3.4 6 11

1 C D M O

1
C D M O

E H K N

5.6.2 

Class 4.3
Class 5.1

1
1

20 m
10 m

4-1

1 1

10 m

4-2
Class 4.3

Class 4.3
Class 4.3

10 m



4-3
Class 5.1

Class 5.1
Class 5.1

10 m

5.6.3 

1-1
5.4.2

full protective 
clothing resistant to chemical attack

1-1

1-1
1

1

18

18

4-4



D
Class 2.3

5.7
5.7.1

6

6

1 6 3
2

3

4
5 6 2
6 6 1
7 6 7
8 6 8
9 6 9

10 
11 6 10

12 6 5
13 6 4

1
A B

1 C D M
N O

1 E K

5.7.2
6 3

5-1

(1)

(2)

5.7.3

C.5



0.5 G
5-2

0.5 G

5.7.4

5-2

5-3

5.7.5

5-4

(1)

(2)

5.7.6

1 B

IMDG Code
6.8 Provisions for road tank vehicles

IMO A.581(14): Guidelines 
for Securing Arrangements for the Transport of 
Road Vehicles on Ro-Ro Ships (Adopted 20 NOV. 
1985)

0.5 G 30



5-2 0.5 
G

5-5

(1)

(2)

IMO
A.581(14): Guidelines for 

Securing Arrangements for the Transport 
of Road Vehicles on Ro-Ro Ships (Adopted 
20 NOV. 1985)

5.7.7
6 7

37

5-6

37
5.7.8

6 8

5-7

(1)

(2)

5.7.9
6 9

4
2

4

5-8

(1)

(2)

4

5.7.10

Education
Training

Drill



6-1

(1)

(2)

(3)

5.7.11
6 10

6-2

5.7.12
6 5

6-3

5.7.13
6 4

5 8

6-4

5
8

5-1 5-8
6-1 6-3

5.8
26

27 27 Class
Class

III

III



26 1/2
No

1-1

1-2 23
2

2-1

(1)

(2) (2)
5.2.7 4

(3)

2-2

2-3
23

23

3

(a) 3 6

(b)

(c) 

(d)
(e) 
(f)

4-1

1
1

10 m

4-2 Class 4.3

Class 4.3
Class 4.3

10 m

4-3 Class 5.1

Class 5.1 Class 5.1

10 m

4-4



26 2/2
No

5-1

(1)

(2)

5-2 0.5 G

5-3

5-4 (1)

(2)

5-5

(1)

(2)

IMO A.581(14): Guidelines for 
Securing Arrangements for the Transport of Road Vehicles on Ro-Ro Ships 
(Adopted 20 NOV. 1985)

5-6 37

5-7
(1)

(2)

5-8

(1)

(2)
4

6-1

(1)

(2)

(3)

6-2

6-3

6-4

5 8
6-1 6-9 7-1 7-3



27
2.1 2.2 3 4.1 4.2 4.3 5.1 6.1 8 9 

Class Class 

23 23 23 23

18
45

22
16

No A B C D E F G H I J K L M N O P Q R S T U V W X

1-1
1-2       
2-1
2-2
2-3       
3

4-1
4-2      
4-3
4-4
5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
6-1
6-2
6-3
6-4

6.
6.1  

4.3.2

4.3.2
(1)

17 17

(2)
17 16



17

(3)
17 16

17

C

C
16

17

19
1818 1838

2304
3073

C
16

1789 3093
<CPE-770>

16
IMDG

IMDG

4.1.2

D IMDG
IMDG

16

28 19

4.3.1 (5)

Class 2.2 Class 6.1
Class 8 Class 6.1

Class 8

1845
Class 2.2 Class 3 Class 4.1

Class 4.2 Class 4.3 Class 5.1
Class 3 Class 4.1 Class 4.2

Class 4.3 Class 5.1

2187
B

2216

A-15
Class 8

28 28
27 A X



28 16

No. < > Class

2 1063 < R40> 2.1  A
4 1789 8 U

5 1796 50 8 U

6 2014 
20 60

5.1 8 Q

7 2031 70 8 U
8 2451 2.2 5.1 C

9 3093 <CPE-770> 8 5.1 U

10 1219 3 I
11 1402 < > 4.3  O

12 1479 
<  AD-331> 

5.1  Q

14 1760 
<  TL-106> 

8 V

15 1818 8 U
16 1838 8 U
17 1951 2.2  F
18 2076 6.1 8 S
19 2304 4.1  K
20 2312 6.1  T

21 2922 
<  TL-142 >

8 6.1 V

22 3073 6.1 3, 8 S

23 3264 
<  PC-316> 

8 V

24 3264 
<  N-2009C> 

8 V

25 3265 
< >

8 V

26 3265 
<  FN-72BM> 

8 V

27 3267 
<  NP-2> 

8 V

28 3283 6.1  T

29 3287 
<  C-115> 

6.1  T

30 1830 8 V
31 2218 8 3 U

6.2  

(1)
Material Safety 

Data Sheet
(a) Class 2.2 Class 6.1 Class 8

(b) Class 2.2 Class 3 Class 4.1 Class 4.2
Class 4.3 Class 5.1



(c) 

(d) N.O.S.

(e) N.O.S.

(f) N.O.S.

(g) 
N.O.S.

D E

(h)

(2)

(a) 1-1
1-2

(b) 2-1 2-3

(c) 3

(d) 4-1 4-4

(3) 5-1 5-8

(4) 6-1 6-2

(5) 6-3 6-4

(6)

(7)

390 2

7.

IMDG
IMDG

16

WG

17 26

27 17

390 2



WG

(1) International Maritime Organization, 
"International Maritime Dangerous Goods 
Code", 2002 edition 

(2) United Nations, Recommendation on the 
Transport of Dangerous Goods, Thirteenth 
revised edition, 2003 

(3)
263 3

2002 8 21
(4)

3
6 2004 2



A

A-1 -1
UN No. 

- HYDROGEN CHLORIDE, ANHYDROUS 1050
HCl

Class 2.3 Class 8
D - -

4 %
75 %

LC50 3,142 ppm/hr

40°C

A-2 -2
UN No. 

R40
- METHYL CHLORIDE REFRIGERANT GAS R401063

CH3Cl
Class 2.1 -

D - 0°C

8 17 vol%

Mg, Zn, Al

40°C
25°C 0.5

| 
| | 

| 
| | 



A-3 -3
UN No. 

1079 - SULPHER DIOXIDE 
Class 2.3 Class 8

D - -

LC50 2,520 ppm/hr

A-4 -4
UN No. 

1789 - HYDROCHLORIC ACID 
Class 8 -

C II, III -
4 %

75 %

A-5 -5
UN No. 

1796 50
- NITRATING ACID MIXTURE with not more than 50 % nitric acid 

Class 8 -
D II -

4 % 75 %

A-6 -6
UN No. 

2014
20 60

- HYDROGEN PEROXIDE, AQUEOUS SOLUTION with not less than 20 % but not more than 60 % 
hydrogen peroxide stabilized as necessary

Class 5.1 Class 8
D II -

| 

| | 

| 
| | 

| 

| | 

| 
| | 



A-7 -7
UN No. 

2031 70
- NITRIC ACID other than red fuming, with not more than 70 % nitric acid 

Class 8 -
D II -

4 % 75 %

A-8 -8
UN No. 

- NITROGEN TRIFLUORIDE 2451
 NF3

Class 2.2 Class 5.1
D - -

LC50 2,000 ppm/4hr LC50 6,700 ppm/hr LCLo 10,000 
ppm/1hr

2.5 1

15

40°C

| 

| | 

| 

| | 



A-9 -9
UN No. 

15% 24% 3.8%
- CORROSIVE LIQUID, OXIDIZING, N.O.S. 3093

CPE-770
Class 8 Class 5.1

C II -

LD50 1,518 mg/kg 9.6  LDLo 227 ppm
LD50 2,140 mg/kg 21.6

55°C

UN 2984, UN 2796, 1-
UN 1274, 

15

A-10 -10
UN No. 

- ISOPROPANOL ISOPROPYL ALCOHOL1219

Class 3 -
B II 12ºC 

2 %
13.7 %

A-11 -11
UN No. 

- CALCIUM CARBIDE 1402

Class 4.3 -
B II -

2.5 82.4 %

| 
| | 

| 

| | 

| 
| | 



A-12 -12
UN No. 

- OXIDIZING SOLID, N.O.S. 
70 80% , 1 10% 10 20%1479

 AD-331 Melplate
Class 5.1 -

B III -

UN 1505, 
UN 2509, 

A-13 -13
UN No. 

1680 - POTASSIUM CYANIDE, SOLID 
Class 6.1 -

B I -
5.6 %

40 %

| 
| | 

| 

| | 



A-14 -14
UN No. 

- CORROSIVE LIQUID, N.O.S. 
1 8% 1.4% 1 10% 1 10%

80 90%
1760

 TL-106 Enstrip
Class 8 -

B II -

UN 1775, 
UN 2811, UN 1779, 

A-15 -15
UN No. 

- SILICON TETRACHLORIDE 1818

Class 8 -
C II -

A-16 -16
UN No. 

1838 - TITANIUM TETRACHLORIDE 
Class 8 -

C II -

| 
| | 

| 

| | 

| 

| | 



A-17 -17
UN No. 

- ARGON, REFRIGERATED LIQUID 1951

Class 2.2 -
B - -

A-18 -18
UN No. 

2076 - CRESOLS, LIQUID 
Class 6.1 Class 8

B II 86ºC 

1.1 %

A-19 -19
UN No. 

- NAPHTHALENE, MOLTEN 2304

Class 4.1 -
C III 79ºC
80ºC

93ºC

A-20 -20
UN No. 

2312 - PHENOL, MOLTEN 
Class 6.1 -

B II 80ºC

1.6 %

| 
| | 

| 
| | 

| 
| | 

| 
| | 



A-21 -21
UN No. 

- CORROSIVE LIQUID, TOXIC, N.O.S. 
30% 1 10% 60 70%2922

 TL-142 Enstrip TL-142 Conc.
Class 8 Class 6.1

B II -

UN 2817

A-22 -22
UN No. 

3073 - VINYLPYRIDINES, STABILIZED 

Class 6.1 Class 3
Class 8

C II 42 51ºC 

| 
| | 

| 



A-23 -23
UN No. 

- CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
36% 4.3% 1 10% 50 60%3264

 PC-316 Melplate
Class 8 -

B II -

UN 1830, 

A-24 -24
UN No. 

- CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
1 10% 1 10% 90%3264

 N-2009C Melstrip
Class 8 -

B II -

UN 1830, UN 2582, 

| 
| | 

| 

| | 



A-25 -25
UN No. 

- CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S. 
50 60% 40 50%3265

Solderon acid
Class 8 -

B II -

CH3SO3H
* UN 2584

UN 2586

A-26 -26
UN No. 

- CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S. 
1 10% 1 10% 10 20% 65 75%3265

 FN-72BM Melpolish
Class 8 -

B II -

UN 1830, 

| 
| | 

| 

| | 



A-27 -27
UN No. 

- CORROSIVE LIQUID, BASIC, ORGANIC, N.O.S. 
48% 1 10% 40 50%3267

 NP-2 Enstrip
Class 8 -

B II -

1,2- UN 1604, 

A-28 -28
UN No. 

- SELENIUM COMPOUND, N.O.S. 3283

Class 6.1 -
B II -

317 ºC

| 
| | 

| 
| | 



A-29 -29
UN No. 

- TOXIC LIQUID, INORGANIC, N.O.S. 
2.0% 1 2% 1 10% 1 10%

1 10 80 90
3287

 C-115 Ebonol
Class 6.1 -

B II -

UN 1805, 

A-30 -30
UN No. 

1830 51%
- SULPHURIC ACID with more than 51 % acid 

Class 8 -

C B II -

A-31 -31
UN No. 

2218 - ACRYLIC ACID, STABILIZED 
Class 8 Class 3

C II 54ºC 

2.4%

| 
| | 

| 
| | 



A-32 -32
UN No. 

- AMMONIA, ANHYDROUS 1005
, NH3

Class 2.3 Class 8
D - 0°C

15 28vol% 16 25
651°C

 LC50 2,000 ppm/4hr

0.6 1

15

40°C

| 
| | 



A-33 -33
UN No. 

- BORON TRIFLUORIDE 1008
SDS 11  BF3

Class 2.3 Class 8
D - -

LC50 1,180 mg/m3/4hr LC50 3,460 mg/m3/2hr

2.4 1

15

40°C

A-34 -34
UN No. 

- CARBON MONOXIDE, COMPRESSED 1016
 CO 

Class 2.3 Class 2.1
D - -191°C

609°C NF3 ClO2 BrF3
12.5 74.2vol%

LC50 2,444 ppm/4hr LCLo 5,000 ppm/5min.

400 700°C C+CO2 300 1500°C

0.97 1

40°C

| 
| | 

| 
| | 



A-35 -35
UN No. 

- CHLORINE  1017
 Cl2

Class 2.3 Class 8
D - -

LC50 293 ppm/1hr LCLo 5,00 ppm/5min.

2.5 1

15

40°C
3

A-36 -36
UN No. 

- HYDROGEN BROMIDE, ANHYDROUS 1048
 HBr 

Class 2.3 Class 8
D - -

LC50 2,858 ppm/1hr 814 ppm/1hr LCLo 5 ppm

2.8 1

15

40°C

| 
| | 

| 
| | 



A-37 -37
UN No. 

- HYDROGEN FLUORIDE, ANHYDROUS 1052
 - Anhydrous hydrofluoric acid. HF

Class 8 Class 6.1
D I -

4
75

A-38 -38
UN No. 

- CHLOROPICRIN 1580
CCl3NO2

Trichloronitromethane. 
Class 6.1 -

D I -

25°C 0.2

| 
| | 

| 

| | 



A-39 -39
UN No. 

2
- METHYL BROMIDE with not more than 2.0% chloropicrin 1062

CH3Br
Class 2.3 -

D - -
535°C 4.5°C 13.5 14.5 %

 LC50 35 ppm  LC50 405 ppm 350 ppm

 UN1580

1.7 3.3
1 .

15

40°C

| 
| | 



A-40 -40
UN No. 

- BORON TRICHLORIDE 1741
 B Cl3

Class 2.3 Class 8
D - -

LC50 2,541 ppm/1hr LCLo 20 ppm/7hr

4.1 1

15

40°C

A-41 -41
UN No. 

- CHLORINE TRIFLUORIDE 1749
 Cl F3

Class 2.3 Class 5.1
Class 8

D - -

ClF, F2

LC50 178 ppm/1hr LCLo 400 ppm/30min.

HF, ClO2,

3.2 1

15

40°C

| 
| | 

| 



A-42 -42
UN No. 

1796 50
- NITRATING ACID MIXTURE with more than 50% nitric acid HNO3 H2SO4

Class 8 Class 5.1
D I -

4 % 75 %

UN 2796 UN 2031

A-43 -43
UN No. 

2015
60

- HYDROGEN PEROXIDE, STABILIZED or HYDROGEN PEROXIDE, AQUEOUS SOLUTION, 
STABILIZED with more than 60% hydrogen peroxide H2O2

Class 5.1 Class 8
D I -

| 

| | 

| 

| | 



A-44 -44
UN No. 

2031 70
- NITRIC ACID other than red fuming, with more than 70% nitric acid HNO3

Class 8 Class 5.1
D I -

4% 75%

A-45 -45
UN No. 

- TUNGSTEN HEXAFLUORIDE 2196
 WF6

Class 2.3 Class 8
D - -

HF WOF4 WOF2 WO3 500°C

10.0 or 12.9 1

15

40°C

| 

| | 

| 
| | 



A-46 -46
UN No. 

- HYDROGEN IODIDE, ANHYDROUS 2197
MEGAX, HI 

Class 2.3 Class 8
D - -

 LC50 3056 ppm

4.4 1

40°C

| 
| | 



A-47 -47
UN No. 

- PHOSPHINE 2199
SDS  PH3

Class 2.3 Class 2.1
D -

100°C or 149°C
BCl3

Br2 Cl2 Cl2O HNO3 NO N2O AgNO3
1.32 or 1.6 98.0 or100vol%
LC50 11 ppm/4hr LCLo 380 mg/m3/2hr

375°C
P2O5 P4O10

1.2 1

15

40°C

| 
| | 



A-48 -48
UN No. 

- COMPRESSED GAS, TOXIC, FLAMMABLE, N.O.S. LIQUEFIEDGAS TOXIC, FLAMMABLE, 
N.O.S. 1953/3160

Disilane  Si2 H6

Class 2.3 Class 2.1
D - 17°C

557°C 0.5 vol %

300°C

2.2 1

15

40°C

A-49 -49
UN No. 

- CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
16% 11% 1 10% 60 70%3264

 N-950A Melstrip
Class 8 -

B II -

UN 2031 UN 1805

| 
| | 

| 
| | 



A-50 -50
UN No. 

- CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
18% 1 10% 1 10% 70 80%3264

 TL-3400 Melstrip
Class 8 -

B II -

UN 2031, UN 1466, 

A-51 -51
UN No. 

- CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
27% 4.7% 10 20% 50 60%3264

 N-2009A Melstrip
Class 8 -

B II -

UN 2031, 

| 
| | 

| 

| | 



B

B.1
16 6

24 7

16 1 1

ro-ro

16

Microsoft Word

E-mail : ohta@nmri.go.jp 
181-0004  6-38-1 

TEL : 0422-41-3619 
FAX : 0422-41-3115 

(2)
(6)

16 7 30

E-mail : kawatake@nmri.go.jp 
FAX : 0422-41-3115 

181-0004  6-38-1 

(1)

(2) 

*1

1 ro-ro

(3) 



(4) 

(5)

(6)

(7)

(8)

(9)

16 1 1

ro-ro

16

Microsoft Word

E-mail : ohta@nmri.go.jp 
181-0004  6-38-1 

TEL : 0422-41-3619 
FAX : 0422-41-3115 

(2)
(7)

16 7 30

ro-ro

E-mail : kawatake@nmri.go.jp 
FAX : 0422-41-3115 

181-0004  6-38-1 

I I I 



(1)

(2)

*1

1 ro-ro

(3)

ro-ro

(4)

(5)
ro-ro

(6)

(7)



(8)

(9)

(10)

B.2 
B.2.1 

3.2 6
3

(1)

(2)

(3)

(4)

C D

a)

b)

c)
d)

e)

f)

3 m



(5)
15m/s 4m

4m

25m/s
5m
20m/s 5m

20m 5m

(6)

(7)

C 15 kW D
15 kW 4

2

(8)

(9)

4

4

(10)

1

1

3

(11)

2
2 1 105

10
4 2

1

(12)

(13)
4

6

2 6



8 4 6

8
10 6 12

8 10

(14)

(15)

ISM

(16)
1403

B.2.2
3.2 5

(1)

ISO

(2)

ISO

(3)

2
1

ISO

(4)

3

ISO

(5) 

MSDS
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D

D.1

D.2

(1) 2004

(2) (1)

(3)

(4)

(5) (4)

(4)

D.3
2004 271

272 272
D.1

3,703
12 9

161
30

131

131 D.2
4,933

29 102

D.1
4,346

11 m

102
43

D.3 7,888

2
577

D.4 2,921

D.1

D.1
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D.1

134 95 6 9,023 942  105
146 120 4 14,988 921 110 180
162 96 10 4 14,988 921 110 180
170 80 4 15,188 810 77 219
188 150 10 15,188 810 77 219
191 200 25 4 194 30 2 3
194 211 11 2 199 211  17
194 160 4 451 270 15 2
196 96 6 616 350 33 
196 50 8 725 380  12
198 250 5 942 350 19 6
199 95 11 1,525 518  31
213 250 10 1,998 78  26
234 250 11 2,137 450  37
244 200 6 2,182 460  36
253 158 10 2,291 456  35
264 250 12 2,553 450  39
265 250 11 2,586 450  39
271 250 2 2,628 223  18
290 250 10 2,878 200 24 18
291 250 12 2,980 213 24 20
291 250 12 3,392 494 26 
297 195 6 3,639 432 77 61
298 250 12 3,664 432 77 61
299 150 8 5,603 520 93 57
312 350 11 7,318 604 32 92
336 280 11 9,245 710 100 100
346 350 13 9,245 710 100 100
355 373 13 9,684 997 90 100
356 300 20 4 9,917 750 30 140
380 400 10 9,975 750  139
387 300 13 11,114 148 118 167
393 400 9 11,114 148 118 167
484 300 30 11,522 462 118 167
489 300 8 2 11,523 462 118 167
490 329 16 11,931 690 90 125
672 200 18 11,931 690 90 125
676 488 7 12,325 342  216
688 200 12,415 782  175
697 500 24 13,597 350  154
771 300 22 13,654 514  175
853 300 22 13,730 850  176
854 300 22 13,937 842  176
905 490 21 14,257 854  176
965 300 22 18,225 892  146
993 450 24 18,225 892  146
998 450 24 20,558 926  186
999 490 20

ro-ro

20,558 926  186
999 550 74 25

1,196 737 28
1,473 737 28
1,498 737 28
1,503 737 28

ro-ro

8,000 150 180


