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Appendix 1 to Ci
No31-01-149dat28&. 12. 20
I nformation on amendments introduced by
(for i nclusion in the Revision History
Nos Amended I nf ormati o Number anEnt-irmyt or
paras/ chapt amendmentg of the C dat e
Letter
1 Paras 2.2.1, 2.2.4 Requirement for execution 314-01-1491c 01.02.2021
of type approval of FRPs of 28.12.2020
has been specified
2 Chapter 2.3 Consecutive numbering of 314-01-1491c 01.02.2021
Tables 2.1 6 2.5 has been of 28.12.2020
replaced by numbering
which correlates with the
numbers of paras
3 Chapter 3.1 Consecutive numbering of 314-01-1491c 01.02.2021
Figures 3.1 and 3.2 has of 28.12.2020
been replaced by
numbering which
correlates with the
numbers of paras
4 Chapter 3.2 Consecutive numbering of 314-01-1491c 01.02.2021
Figures 3.3 0 3.49 and of 28.12.2020
Table 3.1 has been
replaced by numbering
which correlates with the
numbers of paras
5 Figure 3.2.1.1.8 (former | Symbols "Y and"Y have 314-01-1491c 01.02.2021
Figure 3.8) been replaced by "Y and Y of 28.12.2020
6 Figure 3.2.2.2.9 (former | Symbol “Y has been 314-01-1491c 01.02.2021
Figure 3.13) replaced by Y of 28.12.2020
7 Figure 3.2.6.2.2 (former | Repeated symbols @ ?, 6 ¢ 314-01-1491c 01.02.2021
Figure 3.31) have been replaced by & |, of 28.12.2020
®,0rand 6!
8 Para 3.2.6.2.2 Parameters of straps for 314-01-1491c 01.02.2021
joints without edge of 28.12.2020
preparation have been
specified
9 Figure 3.2.6.2.4 (former | Symbol 0 has been 314-01-1491c 01.02.2021
Figure 3.32) repositioned. Setup has of 28.12.2020
been modified in area of
@ (symbols @, @ have
been introduced)
10 Para 3.2.6.2.4 Butt joint parameters of 314-01-1491c 01.02.2021
sandwich members have of 28.12.2020
been specified
11 Figure 3.2.6.2.5 Symbols have been 314-01-1491c 01.02.2021
(former Figure 3.33) specified of 28.12.2020
12 Para 3.2.6.2.5 Symbol @ has been 314-01-1491c 01.02.2021
replaced by & of 28.12.2020
13 Para 3.2.6.3.2 Dimension "mm" has been 314-01-1491c 01.02.2021
added to parameter i of 28.12.2020
14 Figure 3.2.6.3.2 (former | Symbol Y has been 314-01-1491c 01.02.2021

Figure 3.34)

repositioned

of 28.12.2020

1
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15

Para 3.2.6.3.4

Requirements for foam
plastic in cores of the
bulkhead in the area of
joint with single-skin hull
have been specified.
Parameters for
determination of thickened
area scantlings have been
specified

314-01-1491c
of 28.12.2020

01.02.2021

16

Figure 3.2.6.3.7 (former
Figure 3.37)

Symbol 06  has been
replaced by &

symbol p“Yhas been
replaced by 15, symbol

o} has been replaced by
0

314-01-1491c
of 28.12.2020

01.02.2021

17

Figure 3.2.6.3.8-1
(former Figure 3.38)

Symbol p“Yhas been
replaced by 15, symbol 0
has been replaced by 0

314-01-1491c
of 28.12.2020

01.02.2021

18

Para 3.2.6.3.9

Basic parameters of joints
of the inner deck (platform)
with a single-skin and
sandwich side plating have
been specified

314-01-1491c
of 28.12.2020

01.02.2021

19

Chapter 3.3

Consecutive numbering of
Figures 3.50 8 3.54 has
been replaced by
numbering which
correlates with the
numbers of paras

314-01-1491c
of 28.12.2020

01.02.2021

20

Chapter 4.2

Figure 4.1 and references
thereto have been
renumbered 4.2.1

314-01-1491c
of 28.12.2020

01.02.2021

21

Chapter 5.3

Consecutive numbering of
Tables 5.1 and 5.2 and
Figures 5.1 and 5.2 has
been replaced by
numbering which
correlates with the
numbers of paras

314-01-1491c
of 28.12.2020

01.02.2021

22

Appendix 1, Section 1

Consecutive numbering of
Table 1 and Figures 1 and 2
has been replaced by
numbering which
correlates with the
numbers of paras

314-01-1491c
of 28.12.2020

01.02.2021

23

Appendix 1, Figure 1.1
(former Figure 1)

Vertical axis Z(3) has been
added

314-01-1491c
of 28.12.2020

01.02.2021

24

Appendix 1, para 1.1

Formula for determination
of member cross-section
shear stiffness has been
introduced

314-01-1491c
of 28.12.2020

01.02.2021

25

Appendix 1, para 2.1

Formula for determination
of shear stiffness has been
deleted

314-01-1491c
of 28.12.2020

01.02.2021
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26

Appendix 1, para 2.2

Definition of member span,
has been introduced into
explication to formula

314-01-1491c
of 28.12.2020

01.02.2021

27

Appendix 1, Section 3

Consecutive numbering of
Tables 2 and 3 has been
replaced by numbering
which correlates with the
numbers of paras.
Definitions in explication to
formulae for definition of
shear strain-stress
behavior of single-skin
plates have been specified

314-01-1491c
of 28.12.2020

01.02.2021

28

Appendix 1, Section 4

Consecutive numbering of
Table 4 and Figures 40 6
has been replaced by
numbering which
correlates with the
numbers of paras

314-01-1491c
of 28.12.2020

01.02.2021

29

Appendix 1, para 4.1

New para 4.1 has been
introduced containing
requirements for
determination of buckling
strength of freely supported
single-skin plates in
compression. Existing
paras 4.1 and 4.2

have been renumbered 4.2
and 4.3 accordingly

314-01-1491c
of 28.12.2020

01.02.2021

30

Appendix 1,
paras 4.2 and 4.3

Requirements have been
specified for FRPs with
parallel, and parallel and
diagonal reinforcement
schemes

314-01-1491c
of 28.12.2020

01.02.2021

31

Appendix 1,
Figures 4.3-16 4.3-3
(former Figures 4 6 6)

Symbols "O have been
replaced by 'O and
symbols O have been
replaced by O

314-01-1491c
of 28.12.2020

01.02.2021

32

Appendix 1, Table 4.3
(former Table 4)

Symbols "O have been
replaced by 'O and
symbols O have been
replaced by O

314-01-1491c
of 28.12.2020

01.02.2021

33

Appendix 1, Section 5

Consecutive numbering of
Tables 5 and 6 and
Figures 7 and 8 has been
replaced by numbering
which correlates with the
numbers of paras

314-01-1491c
of 28.12.2020

01.02.2021

34

Appendix 1, para 5.1

New para 5.1 has been
introduced containing
requirements for
determination of shear
buckling strength of freely

supported single-skin

314-01-1491c
of 28.12.2020

01.02.2021
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plates. Existing paras 5.1.1
and 5.1.2 have been
renumbered 5.2 and 5.3
accordingly

35

Appendix 1,
paras 5.2 and 5.3

Requirements for
determination of shear
critical stress have been
specified

314-01-1491c
of 28.12.2020

01.02.2021

36

Appendix 1,
Figures 5.20 5.3
(former Figures 78 8)

Symbols "O have been
replaced by 'O and
symbols O have been
replaced by O

314-01-1491c
of 28.12.2020

01.02.2021

37

Appendix 1, Table 5.2
(former table 5)

Symbols "O have been
replaced by 'O and
symbols O have been
replaced by O

314-01-1491c
of 28.12.2020

01.02.2021

38

Appendix 1, Section 6

Figure 6 has been
introduced. Table 7 and
references thereto have
been renumbered 6

314-01-1491c
of 28.12.2020

01.02.2021

39

Appendix 1, Table 7
(former Table 6)

Requirements for all types
of load have been
specified

314-01-1491c
of 28.12.2020

01.02.2021

40

Appendix 1, Section 7

Formulae to determine
maximum deflections,
maximum normal stresses
in load-bearing layers and
maximum shear stresses
in the core for symmetric
sandwich plates with
isotropic core of the FRP
hull structures have been
specified. Table 8 and
references thereto have
been renumbered 7

314-01-1491c
of 28.12.2020

01.02.2021

41

Appendix 1, Table 8
(former Table 7)

Requirements have been
specified for types of load
"The plate is loaded with
the moment uniformly
distributed over the plate's
width in any section”, "The
transverse load is
uniformly distributed in the
local region of the plate in
any area", "The transverse
load distributed according
to the triangular law is
applied in the local region
of the plate in any area"

314-01-1491c
of 28.12.2020

01.02.2021

42

Appendix 1, Section 8

Consecutive numbering of
Figures 9 6 29 has been
replaced by numbering
which correlates with the

numbers of paras. List of

314-01-1491c
of 28.12.2020

01.02.2021
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symbols has been
introduced. Captions of
figures have been
specified. Requirements
for the type of load "Plate
edges are fixed along the
supporting contour" have
been transferred into new
para 8.4

43

Appendix 1, Section 9

Consecutive numbering of
Figures 30 & 35 has been
replaced by numbering
which correlates with

the numbers of paras

314-01-1491c
of 28.12.2020

01.02.2021

44

Appendix 1,
paras 9.16 9.3

Text of preamble has

been transferred into new
para 9.1. Existing

paras 9.1 0 9.2 have been
renumbered 9.206 9.3
accordingly

314-01-1491c
of 28.12.2020

01.02.2021

45

Appendix 1, para 9.1

Conditions to be met for
load-bearing layers and the
core, as well as for
geometric properties and
elastic characteristics of
plates have been specified

314-01-1491c
of 28.12.2020

01.02.2021

46

Appendix 1, para 9.3
(former para 9.2)

Requirements for
determination of buckling

load have been specified

314-01-1491c
of 28.12.2020

01.02.2021
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1 Para 2.2.1 is replaced by the following text:

"2.2.1 FRP intended for manufacture of hulls or ship structures, as well as binders for
manufacture of FRPs and cores shall be approved by the Register (provided with Type Approval
Certificate (&4 u ] and/or Register Certificate per batch) in accordance with Part | "General
Regulations for Technical Supervision" of the Rules for Technical Supervision during Construction
of Ships and Manufacture of Materials and Products for Ships. The Register Certificate for FRP
is not required provided the requirements specified in 2.2.4.3 of this Part of the Rules are met.
Application of FRP binders for boats is allowed based on the report documents of firms
(manufacturers) or laboratories recognized by the Register.

Register approval for reinforcement materials applied for FRP manufacture is recommended
(refer to 2.3.1.6).".

2 Para 2.2.4 is replaced by the following text:

"2.2.4 Technical supervision during manufacture of hull/structures using FRP.

2.2.4.1 Prior to manufacture, the manufacturer (a shipyard) shall submit the following:

approved technical documentation in the scope specified in 1.4.2 (technical specifications on
FRPs, technological instruction);

reports on fire safety test results of FRPs carried out in laboratories recognized by the
Register, with a conclusion on compliance of the fire protection with the requirements of these
Rules according to which the ship design is approved,;

where FRPs other than those stated in this Part of the Rules are used, reports on FRP test
results in accordance with the approved test program (refer to Appendix 2).

2.2.4.2 Technical supervision shall include the following:

review of documents submitted by the firm (manufacturer) in a scope specified in 2.2.3.2 to
confirm its capability of manufacturing FRP products of stable quality in required volumes;

survey of the firm (manufacturer) to assess its capability of manufacturing FRP
hulls/structures and quality control systems;

technical supervision during manufacture in a scope specified in 1.5.1;

technical supervision during tests of FRP specimens cut out from manufacturing allowances
or witness sample (as applicable), complying with the technical documentation on the product
manufactured;

technical supervision of hull defects detection and repair.

Upon results of technical supervision during construction of hull or structure using FRPs, the
report documents of shipyard shall be signed by the Register surveyor in accordance with the
provisions of Section 13 "Technical Supervision at the Shipyard during Construction of Ships",
Part I of the Rules for Technical Supervision during Construction of Ships and Manufacture of
Materials and Products for Ships, attaching Register Certificates for materials.

2.2.4.3 Where the Register Certificate for FRP is not available during technical supervision
in the course of construction of hull or structure using FRPs, in addition to the requirements
specified in Section 13 "Technical Supervision at the Shipyard during Construction of Ships", Part |
of the Rules for Technical Supervision during Construction of Ships and Manufacture of Materials



and Products for Ships the Report on Survey (form 6.3.29) shall be drawn up to confirm that the
requirements for FRP specified in this Part of the Rules are met.".

3 Table 2.1 and references thereto are renumbered 2.3.1.3.
4 Table 2.2 and references thereto are renumbered 2.3.2.2.
5 Table 2.3 and references thereto are renumbered 2.3.3.8.
6 Table 2.4 and references thereto are renumbered 2.3.5.9.
7 Table 2.5 and references thereto are renumbered 2.3.5.11.

3 HULL AND SUPERSTRUCTURES OF SHIPS

8 Figure 3.1 and references thereto are renumbered 3.1.1.

9 Figure 3.2 and references thereto are renumbered 3.1.3.

10 Figure 3.3 and references thereto are renumbered 3.1.7.

11 Figure 3.4 and references thereto are renumbered 3.2.1.1.6.

12 Figure 3.5 and references thereto are renumbered 3.2.1.1.7-1.
13 Figure 3.6 and references thereto are renumbered 3.2.1.1.7-2.
14 Figure 3.7 and references thereto are renumbered 3.2.1.1.7-3.
15 Figure 3.8 and references thereto are renumbered 3.2.1.1.8.

16 Figure 3.2.1.1.8 (former Figure 3.8) is replaced by the following one:
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Fig. 3.2.1.18
Structure of a ship hull single-skin shell where its thickness varies".



17

18

19

20

21

22

23

24

25

26

27

28

Figure 3.9 and references thereto are renumbered 3.2.1.2.4-1.
Figure 3.10 and references thereto are renumbered 3.2.1.2.4-2.
Figure 3.11 and references thereto are renumbered 3.2.1.2.5.
Figure 3.12 and references thereto are renumbered 3.2.2.2.5.
Figure 3.13 and references thereto are renumbered 3.2.2.2.9.

Figure 3.2.2.2.9 (former Figure 3.13) is replaced by the following one:

tap

Fig. 3.2.2.2.9
Single-skin to sandwich transition of the deck plating".

Figure 3.14 and references thereto are renumbered 3.2.4.2.1.
Figure 3.15 and references thereto are renumbered 3.2.4.2.3.
Figure 3.16 and references thereto are renumbered 3.2.4.9.
Table 3.1 and references thereto are renumbered 3.2.4.13.
Figure 3.17 and references thereto are renumbered 3.2.4.15.

Figure 3.18 and references thereto are renumbered 3.2.4.16.



29 Figure 3.2.4.16 (former Figure 3.18) is replaced by the following one:
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Intersection of closed box sections of different depths:
16 shell (deck); 2 8 longitudinal; 3 8 transverse; 4 8 angle straps; 50 thickening of transverse webs:
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30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Figure 3.19 and references thereto are renumbered 3.2.4.17.
Figure 3.20 and references thereto are renumbered 3.2.4.18.
Figure 3.21 and references thereto are renumbered 3.2.4.19.
Figure 3.22 and references thereto are renumbered 3.2.4.21.
Figure 3.23 and references thereto are renumbered 3.2.4.22.
Figure 3.24 and references thereto are renumbered 3.2.4.23.
Figure 3.25 and references thereto are renumbered 3.2.4.24.
Figure 3.26 and references thereto are renumbered 3.2.4.25.
Figure 3.27 and references thereto are renumbered 3.2.4.28.
Figure 3.28 and references thereto are renumbered 3.2.5.2-1.
Figure 3.29 and references thereto are renumbered 3.2.5.2-2.
Figure 3.30 and references thereto are renumbered 3.2.5.3.

Figure 3.31 and references thereto are renumbered 3.2.6.2.2.

Figure 3.2.6.2.2 (former Figure 3.31) is replaced by the following one:
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Fig. 3.2.6.2.2
Structural scheme of a moulded butt (seam) joint of single-skin members without edge preparation:

18 members being jointed; 2 8 butt; 38 straps".
Para 3.2.6.2.2 is replaced by the following text:

".2 where the thickness of single-skin members being jointed does not exceed 10 mm,

edge preparation may be omitted (refer to Fig. 3.2.6.2.2).

For this type of joint, strap parameters shall be selected from the following:
D P YT p b, inmm;
' om v nminmma@ half width of the first fiber layer of the strap;
pPL ¢ vinmmad step width;
T 1T U ninmmd width of the last n-th step of the strap;
i, in mm & for butt straps with parallel reinforcement scheme (0A90A4;
mhji, in mm & for butt straps with parallel and diagonal reinforcement scheme

O O SagaEEA

(OA90A(+45A1 45A;

0',0,0 & step height equal to the total thickness of the fiber layers forming the step.".



45 Figure 3.32 and references thereto are renumbered 3.2.6.2.4.

46 Figure 3.2.6.2.4 (former Figure 3.32) is replaced by the following one:

Sbuu

Fig. 3.2.6.2.4
Structural scheme of a moulded butt (seam) joint of single-skin members with double side stepped edge preparation:

18 members being jointed; 28 butt; 38 straps".

a7 Para 3.2.6.2.4. The next to the last and the last paragraphs are replaced by the following
text:

"Joint parameters for single-skin members shall be selected from the following:

Y a 0, in mm;

a G

e a a ;

a number of fabric layers in load-bearing layer;

a number of fabric layers in the butt of load-bearing layer;

€ ¢ @ To(where ¢ isafractional number, it is rounded to the smallest integral value);
0 ) ,inmm,

where (Q ph) = maximum thickness of one of two load-bearing layers;

Y thickness of load-bearing layers in the butt.

Other strap parameters, number of steps and their depth shall be determined from the above
correlations for the stepped joint of single-skin members;".

48 Figure 3.33 and references thereto are renumbered 3.2.6.2.5.

49 Figure 3.2.6.2.5 (former Figure 3.33) is replaced by the following one:

Fig. 3.2.6.2.5
Structural scheme of a moulded butt (seam) joint of single-skin members with double stepped beveling:

18 members being connected; 2 8 butt; 38 straps”.



50 Para 3.2.6.2.5. The definition of the parameter & after the sentence "Parameters of butt
joint with beveling for single-skin members shall be selected from the following:" is replaced by
the following text:

"@ pu ¢ mmm".
51 Para 3.2.6.3.2. Dimension "'mm" is added to the parameter "s":
"where i thickness of a horizontal member, in mm;".

52 Figure 3.34 and references thereto are renumbered 3.2.6.3.2.

53 Figure 3.2.6.3.2 (former Figure 3.34) is replaced by the following one:

o

<
5

TR

5

qﬁ
5
A

T
ol
ity
.,
&5
355

1-,
:‘
0
2
L
L,

~—,
T
oo,
e,
535

*

T
s
o
S5
L,

P 2
K
ote%s
55
I

(A
G
SR
LR

T
7,

o%ed
e

LR

ot
S
.
&
&

i
P
A
L
sy

o~
in
=
be,
o
'i-,-,'i- b
R
S5505

TR
ﬁ@
L

%
55
90

Z

&
43
o ",*_
53

L
&
55

T
S
bty
FSIIT,
hatetets
L

7S
e,

5
o
L

Aangl
Aangl  Qangl

Ll
Ehnﬂﬂﬁh—“:x_:x_ —

—

S S
e R R SER)
S R KR S ISR IR
Setetedolotedetoistodotetoleletetetotitoletodelods

L
T

¢
¢

Y

N
%
o
o
o
l-.‘-
o

b angl
i Q%
T
"o
(%
-
S

/
T
vty
vt
oty
hatete!
L

1
%,/

]
3
<]

‘.
X
5
<>
&

<5
53
)
ot

]

%
I IRHKILIHARS .
Setetesstetedetetetoletetoratotetetedoleteteds ot teseletelees

N

Fig. 3.2.6.3.2
Structural scheme of a moulded fillet joint:

18 members being jointed; 2 8 moulding-in angles; 3 8 contact surface".
54 Para 3.2.6.3.4 is replaced by the following text:

"4 for a stressed fillet joint, a horizontal single-skin member may be thickened under a
vertical member, which may be both single-skin and sandwich, e.g. joint of a single-skin hull shell
with a sandwich bulkhead. The foam plastic in core of the bulkhead in the area of joint with
single-skin shell shall be replaced by that of the density increased by 30 40 kg/m? (but not more
than 200 kg/m3) in the form of embedded elements of certain scantlings (refer to Fig. 3.2.6.3.4).

The shell is thickened by adding fiber layers (woven roving or biaxial fabric with (0A90A
reinforcement) between basic layers along the vertical member (across the hull). Thickness of the



thickened area shall taper towards edges, with each next fabric layer overlapping the preceding
one with 208 25 mm increment. Thickened area scantlings shall be determined from the

following:
o) my oY ) )
0 Cw @ Y ,w w U mm;
@ po 0 Tipi
whereO | A@ RY & for connection of single-skin members;
Y T A I ) 0 for connection of a single-skin and a sandwich members;
] thickness of the load-bearing layer of sandwich member;
Y o
a  pY

55 Figure 3.35 and references thereto are renumbered 3.2.6.3.4.
56 Figure 3.36 and references thereto are renumbered 3.2.6.3.5.
57 Figure 3.37 and references thereto are renumbered 3.2.6.3.7.

58 Figure 3.2.6.3.7 (former Figure 3.37) is replaced by the following one:

out

angl -
la
h 5 c 7 I3
..s? e .mﬁm\,‘( = /
ek "\zx'a." "Qy' ’ vy 1
] =L
e} " N
— }\_ 4
© £ .0ul R
| Langl Kxy., i \7
o Pz
2 7 e
2 \ %
Y &
e —~ —
=~ 3 0
35 : 5§
) =
)
X
e
i e in
] angl
;‘.\‘:‘. % F
X A
X

Fig. 3.2.6.3.7



Joint of side and upper deck single-skin constructions of variable thickness, with a support element installed:
10 side; 20 support element; 33 support element sheathing; 4 8 adhesive; 58 upper deck plating;

6 8 inner moulding-in angle; 7 8 outer moulding-in angle".
59 Figure 3.38 and references thereto are renumbered 3.2.6.3.8-1.

60 Figure 3.2.6.3.8-1 (former Figure 3.38) is replaced by the following:

Fig. 3.2.6.3.8-1
Joint of the upper deck plating and side plating of sandwich construction (Type A):
108 side laminate; 2 8 reinforcement of the foam plastic of increased density; 3 d support element; 4 8 sheathing;
58 deck laminate; 6 & reinforcement of the foam plastic of increased density; 7 8 sheathing; 8 8 adhesive;

98 inner moulding-in angle; 10 8 outer moulding-in angle".
61 Figure 3.39 and references thereto are renumbered 3.2.6.3.8-2.
62 Para 3.2.6.3.9. The next to the last paragraph is replaced by the following text:

"Basic parameters of these joints shall be selected from the following:
w pkl AGH ;o miti oro Q) (for the sandwich shell);

() p o w ¢i."
63 Figure 3.40 and references thereto are renumbered 3.2.6.3.9-1.

64 Figure 3.41 and references thereto are renumbered 3.2.6.3.9-2.



