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On the Prevention of Cracks around Cut-outs
in Bottom Transverses of Large Ships

A large number of cracks occurred in bottom transverses of large ships around many cut-outs which are
provided to let longitudinals pass through them. Measures against those cracks have been keenly demanded

for the maintenance of the ship hull.

This problem was previously studied by the Western Regional Division and the Kanto Regional Division .

of the Ship Structural Committee of the Society of Naval Architects of Japan. Because of the complexity
of causes of the damage, however, many points were left unclarified on the exact stress analysis and the fatigue
strength of the cut-out section which give the basis of the fracture mechanism. And it has been found that
unless those points are made clear, no rational measures can be established. Later, the 120th Research Committee
of the Japan Shipbuilding Research Association was set up to study, both theoretically and experimentally,
the characteristics of strength of the cut-out section mentioned above and to establish the method of preventing

the damage in the cut-out-section fully based on a theoretical foundation.

The Committee has examined the following points that have main effects on the occurrence of the damages:

a) Statistical Analysis of the Damages
By collecting many cases of actual damages, the realities of the damages have been statistically analyzed

and the characteristics of the damage have been made clear.

b) Static Strength of the Cut-out Section
By using a model of bottom plate with transverses and longitudinals attached, the characteristics of
the static strength of the cut-out section and the effects on them of the shape, size, etc. of the cut-out
section have been examined. Furthermore, the practical method of analyzing the stress distribution around

the cut-out section was established.

c) Fatigue Strength of the Cut-out Section
By using many structural models, the fatigue strength of cut-outs and the effects on them of the shape,
size, etc. of the cut-out section have been studied. Besides, the allowable stress level at the connecting

part of the stiffener to the face of longitudinals has been examined considering the fatigue strength.

d) Vibration of Transverses
The vibration of bottom transverses was found as one of the causes of the damages. By the tests on
various models and actual ships, the cahracteristics of the vibration of bottom transverses have been studied.
In analyzing the vibration of transverses, the effects of the virtual mass and the effect of the vibration of

transverses on the damages has been made clear.

Based on the knowledge obtained from the investigations, measures for preventing the damage in question

have been studied. This report shows the results of the research as well as the design data applicable for ship

design.
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Table 3.5 2 Criterion of evaluation

Stiffener Web slot
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EXP Ship EXP Ship EXP Ship
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A 125<0 50< g 15< ¢ 60< g 15<q 60<g | pnerior due
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Table 4. 3.1

specimen max stress stress ratio
AR BR, CR, DR 20 kg/uf 1.0
ARN 15 0.75
| BRM,BO 10 0.50
| ARS, BRS, BRN, BT 9 0.45
BOS, BON' BOT s 0.20

'§ 20}
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b 10}~
=] O [+}
. AR BR } (ordinary type) BOS BON™ BOT
CR.DR
ARN BRN (with collar )
ARS BRS (with bracket)
BO (crab eye )
1+ BON (crab eye with collar)
BT (insert type )
B BOT (insert and arab eye type)
Pt ¢ IR SRS SR S U O I L J
10 10° 104 108

N¢

Fig.4 3.2 Maximumstress @t p =3ton) crack initiation life (at p =16ton)relation
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Table 4. 4.2 Result of model test by SR 128

‘Model Load don) fraﬁﬁﬁw Condition Témgg“ﬂm? Ne Stiff.
M-3 50 5 10 In sea water 25~ 26 3 x 102
M- 4 25 5 10 % 25~ 26 1.8 x 104
M- 6 25 5 20 In air R. T. 2.25 x 101
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BHEBRIZECESEL, I TREOEBLIA I HOBEELEZ T2,
t=45m (SR 120 2 o MEEKRE S LC+FHPIORBBRERICIET SO 0BE N 2 BSitiF 31T —K
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BMEEHDE, t =16miX LTt =9mdEHEEIIHN30% , t =45 mTHEO%EHFGUICLEEEEL SN,

Table 4 4.3 Result of stress calculation by FEM method

Type of:model |  ggAw=1"™" | omax/w=1™N | Omax/dg | Pstiff /w Remark

s | B-R- 2.78 10.35 3.7 0.400 Standard type
; B -RN 1.61 5.95 3.7 0.231 |with full collar
2 | B-RP 175 6.82 3.9 0.252 | with half collar
g.g BMR - | 2.29 6.52 2.9 0.329 | with back bracket
ARy - - | 80 -

uig

@) oo FERB
BB T 2555 — 4 RFFICHROHT. R Gurneyd BB 1c LiE, R &S 75 LB RAFA
ShTV B,

(a) V. Gregor'j3 452 16m & 25maovbuit weld T 25 8 HMEIE T T 5 (BA B

(b) V. L Trufyakov™ (3 ko> & 5 15 SRR AR T L B

"Size of specimen Stress rarge Ratio
70x 14  butt weld 11.3 T/uf 1.0
200 x 30 ” 8.5 0.75

(c) V.L Trufyakovid Bl 8" Tk ok REB T B,
(E @7&butt weld . N=2 x10%

Size of specimen Stress ramge Ratio
200 x 16 + 5.8 1.0
200 X 26 144 0.76
200 x 46 + 4.2 0.72

g7, JSSC Vol 4 No 34P.52, 1968° 12 SM— 53 Hoobutt weld DEBRELHY N SNTED KDL HCIT T By



(5)

Stress (kg / mf)
Size of specimen Ratio
106 5 X105 2 x 106
50 X 12 34.6 25.6 19.9 1.0
25 %X 25 30.8 207 16.0 08 ~ 09
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=16mAFAEI & DEFR LT D, CHEOERERL, FREEHOBENBER LMY ELT 0T, B
B D& TR T B OHINENSS B b5, —IEOHIENTE & 0T b ot E LEFEAMCLBRIZ 4. 410%
fte, TRBIEAVNE {152 SRR RIEAOEBIENA X RHAER LTS, OB, RFE/NE
(B ERERRIGHG/NS ¢, FOMREICHT AEMBEROBAIVbREVEEZGNZT L, T, B
T toe OUIKTHEORBEABER IO MRS TRENEEISNLT LB ELERMT—H LT 5,
e TRFIg 4 410080 AM LT, SR1202 0 » FRESEIRIE I KBRS REI 06, EMTR1/15=07 7
bt WAOTHIOBEEE T, S-NENE TS THELTELENHA D,

& & x #

B

AR G2 . BFEERN 174, 9 128 FF 4R ET , 7483

T. R. Gurney ; Fatigue of Welded Structures , Cambridge at the University Press. 1968

V. Gregor, Letter to Comm.Xiof W 1960

V.1 Trufyakov, Problems in the Procedure for Fatigue Tests on Welded Joints , Avl, Sv. No1, 1963

V.

L Trufyakov , Welded Joints and Residual streeses Br.weld J. Vol 5 Nall, 1958
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Tabled. 4.1(1) Result of fatigue test of cross welded joint (t =4.5umm)

specimen max. load VM;‘(J;)! ress (N(;;I}lrmliﬁl Crack 1r2t1at10n Faﬂ:re Remark
L4-1 576 Ton 40.0 8 x 103 25x% 103
—4 5.04 35.0 206 x 103 5% 103
-5 4.32 30.0 5 x 103 1.52 % 104
-3 3.60 25.0 725 x 103 L4 104 eskn LT
-2 3.02 21.0 19 x 104 55 % 10
Ha-1 1.84 12.8 1 x 108 2.5 % 10°
-5 1.58 11.0 6 X 105 1.25 x 10°
-2 1.43 9.9 t x 106 1.22 x 10°
L4-6 42 29.2 1.98 x 103 6.3 x 103
-7 3.5 24.3 41 x 103 1.25 x 10*
-8 3.0 20.8 i1 x 104 217 x 10
-9 28 19.4 31 x 104 5.95 x 10¢ |Lesp o
H4-6 2.72 18.9 5 x 104 7.1 % 10*
~7 2.16 15.0 9 x 104 1.47 x 10°
-8 1.58 11.0 16 x 108 1.71 x 109
-9 1.52 10.6 54 x 105 57 x 105
L 4-10 5.0 34.8 28 x 102
- 45 31.2 4 % 102
12 40 278 3 x 10 by SR
~13 3.0 20.8 7 x 108
~14 2.5 17.4 8 x 103
-15 2.0 13.9 34 x 104
Table 4. 4. 1(2) Result oflfatigue test of cross welded joint (I =16mm)
specimen Max. load %%.eitress(NoE;i}ﬁ]ﬁ CrackNiCrlitation Fai#l:re
L15-1 60 27.8 2.5 X 102 103
2 50 23.1 143 x 108 3 x 10
3 40 185 1.64 X 103 4.5 x 103
4 30 13.9 792 x 103 3.07 x 104
5 20 9.3 =51 x 10t -
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Fig.4. 5.1 Results of model test (Omax is estimated by Eq (7) and (14 in chapter 3)
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Table 4.5.1 S~N diagrams corresponding to 50% failure probability
estimated from model test

Failure type Fail ¢
Crack initiation |Crack length 10 mm Steinffgggro
[tem
a 3.3533 3.3533 ** 3.4911
Coef. *
bm 8.5192 8.9430 9.7422
Standard
deviation S 0.3032 0.3032 ** 0.4945
* 4 bm--Coef. of S—N diagram, when it is
fitted by the following equation
Remark &glo N=bm —a fog 10 Omax
S ‘Standard deviation of &g N
*stimated value from that of crack initiation
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Table4 5.2 Drincipal paticulars of a tanker
supposed in estimation of lateral
pressure on bottom shellat midship

lo—~—Load condition Full load Ballast
Lpp X B x D (m) 3020 x 504 x 243
d {m) 18.61 592
Displacement (t) 236,250 67,780
Block coef. Cb 0.814 0,734
Gy (¥ ) (m) 8.555 —3.347*

* _means aft side
EM%@KEVT,%ﬁ&Em,&Mwﬁj@ﬁﬁ&ﬁé%ﬂfﬁﬁﬁémﬁéwo&T%&.EMM@TW
B -7 lEnXEHMLI AMEQERBARATRD LN D,
Qix)= F ' F PUO Qo (X) wrommmmmmmm s s e (4.5.5)
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BVEE N O MR 5 IC SN TE SRSV MBI R SR B RRICEO TS, FRDHEUAD
FiT e P OB b JH S A, Table 4.5 3ICRTRERDH HNTV 5o CORRTRTFLBNBMAHEAT
b HEICEMEA DR, 7075 L, PG OB <, HoMEEEDS 5 ERLAT,
PERTHEN B—EEOBATH 5, EMTRCABEHLTED , TNICEZENBHELHEASN S,
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FBL, WIS ARAET LD ET Do

Table4 5.3 Result of test on effect of gm on fatigue strength of stiffener

A * ] ok FEF
Type | No of model | oa (kg/mb) om (g /uf) N Not
1 24 104 1.1 x 104 7.8 x 103
2 32 112 40 x 103 3.0 x 103
3 40 120 30 x 103 1.4 x 103
BR
4 28 -36 9.0 x 104 46 x 103
5 36 —44 6.0 x 104 20 x 103
6 44 —52 35 x 103 1.0 x 103
*  Amplitude of stress at stiffener
= Mecan value of stress at stiffener
Remark w0 [Patigue strength of stiffener when ga =ogm, estimated by S—N
diagram in Table 4.5.1
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‘Table. 5.4.2 particulars of ship (Ship Q)
Al l Main Engine
Kmmd & Type Janker Kind & Type K 7S
- Class LR Number 7 Set
Constructjon Long!. System | Position of éng. AFT
Lon 22 7 go0 BHP (M.C0.) 35 300
Lpp 329 . r84 RPM ¢« ) ros X
Bmld S7 . 84 Fvir
Dmld 27 . 737 \g Force | Fv;
9
d full 27 . 745 | % Fh
L1l D M
A Ffull 32858 . 526 g vy
gl &
D.W. 84 . 295N S| Momens |2
Chb Full 0. B854 M1
NMoment Iy Propeller
of . Zn;’rt/a A Aumber , set
Ay b, of RBlades &
Wep Area M d ‘
Ap Diameter 77 20
p— e o . e : ~
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Fig. 549 Bottom trans of actual ship (Ship Q)
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da = 9770 M af = 8490 r
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Fig. 5410 Tank condition for .sea traial (Ship Q)
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o Acc. Pickup (fore & Aft)
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Fig. 5 4,11 Arrangement of measuring points (Ship Q)
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L, 25t (20 7HEDOREEDRE LTH L, BROBPRI* v — DR TEREHMIL THS ., sz
=TTV FDRF 7 BRDBINCHFMEMMELEH L, 2o, MR RF7FDOADE—LE LTS,
FAFFRRAHIIMAOIICH € ~ 4 ¥ P 2B E AT B EHEM L O Bl LBz 2 B4 0 3, [
AN DHINOB D v O N~ IREREES 5 D RBIMEARE D Y PR 2 OEFMNEE LT L] MEe 32,
KR LA A FHMTN O, €8 — A — 2 I HE LU AR GICE DA LT, FEOAE L
HY a4 LTS, GiNOERRERLTANEERE, $72, £ v —DBEL B EAMNE — DDA vrve
ELT 5B,
PEARIEIC B0 B IR B, RO K3 a5, $4bs, MAERES23 2T (551) Rok
SHREbIh TV S, |
» | Mv /7,

Hv =
eht

- (551)

T

HV kst e
MVt ke
Tw : KOs
£ : 1 5uzES
b b5 vams
(5.5.1) & (552) KDXHSCEET 2L, RoHFUEBENERAY O O MAERERL LTS, Lizhs
oT,C@@K%ﬁﬁﬁ%%?%@m%ﬂUf%@ﬁﬁ@ﬁmmﬁ%&?éo
My
¢h _
CCTREIDOHELDHY ZZEAW - T, B, TOMI, REXKRSE-FEbLEFshbO
TRIPEIMB2~4ROFICEFEHRL TV A _
1, QRICHLTRBARKIEO Y « 77 b — 2 R BEHIT 5 2 1SR LN v 38 6 42 00 0 5 5020 2% i
LTd, BEREETHICHT2DTHL 00, v 7mEh LT3 TFHEs4E, EBL ;tBL~50377’7-'y
PEL -BHDicaghlA&E0 a0, 25 70t B E RSO o « 7HOBES N VLKL &S00 T

= .Hv «eh o Tap wm e s (5.52)

Wb,

5.5.2 HELEROLE
(1) sR%inssy
SRS LOHWH L - FIBIRE G S E 2 LT Uich % Table 5.5 11T,
ﬁwi?&ﬁMﬂﬁﬁﬂﬁ@ﬂﬁ%%u%wM;D@@Ew@M§ﬂmbfwéﬁ,ﬁ&ﬁf@&ﬂumiﬁ
HEETHBC EMsbr D, Fig 55 1), (Do TRE) € — K2, MRATE D% A 2 EKT, RGN TR
ﬁ%ﬂﬁbtﬁ%ﬁ@%@%ﬂ@kﬁh@f@tb@TﬁM@ﬁﬁﬁ@%@f%ﬁﬁ%—Fﬂkﬁm&<—ﬁb
T3, '
2) P .
PHioé, WAMRSHWAIZA-6L 1 8THA7, £— FORGBTE RO, MK ICB A THRR
DRENT &0 LB & R BUCH G 4 R O G BT IR B3 (Symmetricmode )& 7562 Cd % & Table 5,
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520 I LB EZL 5L b,

INSIML TS5 4.220) @) ~ii) tcm&f:}glﬁd)tﬁﬁbiﬁ%fﬁsZﬂ)i,_ﬂ:?iﬂ@ﬁivb\~ﬁzbi¥}.6n5
£5TH B,
(3). QA _ : : : ,
CCTIHEHE— FICEY 2 E L o h#ia RS, Table 553, Fig 55 2i2ln Air ob %, Table
5.5.4, Fig. 5531 In Water 6D %ERT, . o

Frhici, MBI ERLMOLTH B, FIORTED KHMBFTRRNR LR RNEEZHEET 4 L85, C
il AATRAFRAF7FE2MELTED (BIRDHEE & M By R TR SR TIEOM MBS D qf:)_%?i\i
DREFREBVR 5, '

s Epizinar 1 ROBE, EHREVHOC LREE— KoL) RL—KERL TS, In water2
KOEHEIIRC KL TOEHE—- FIRBLTEAE, 72— 27— b0 2 7792 v O HBRGRR—&L
T Bh, BEE— FIIB 6 MEESB 4 RIBTHLOICH LT, FWRB 6 MEE>B 4 HIRKIICIT TN,

R S AR 350 T, BRI XD D ROBEEDTIRE TS 5 C Enship - 1208, ]REE— FiC
BILTHE— FTR, RO # vy XL (b, Tar¥—05AT) ks RERIREATET, T,
REFETIE 1 KE — FAREUARAIAKE B2 OXBICEHOTED, LrbYad vt Kxtd 2 EFEE &
LTWAZ EILEEE— FADEMERTLTHLLEND L, ARGIREIFHROTEBEZL LN S0

k. CCTQURE S Y ADIEARREICH LTRAF 7 F AT Y » 7L LEIFLKFT 77 5 b &
ok LB 4 % T HIB L Th s £ ORRAEICRT LS 1, HIEE 1,2 KICBIL T 3 %RBHAE <
nh . EETER, 1 XCELTRIOBY ERSHAMETF L TRERDICRRO LGS LENT EB3DD -T2,

T KHE | 27 rEEE | ATT5 0 HhE
1 1272 | ¢ 1308 T4 128
2 1758 1812 1740
3 2052 2088 1938

Table 5 51 Comparison between meaeured and calculatid natural frequencies

(14 steel model ) : .
unit(Hz )

S ymmetric  Mode ' Anti Symmetric Mode

. 1 d al

Order\ | Calculated measured «a P Calculated measure A
(auerage) mea (auerage) mea
1 77.2 74 1.043 76.7 73 1051
2 101.9 110 0.922 100.3 99 | 1013
3 144.4 137 1.054 137.4 124 1:108
4 172.1 148 1.163 150.1 - 145 | 1.033

Table 5.5 2 Comparison between measured and calculatid
natural frequencies in water ( Ship P )

unit (C P M)
measured
Order Calculated Ballast Fall
1 396 - —
2 546 560 -
3 594 580 | - 600
4 684 — , —




Table 5 5 3 Comparison between measured and calculated
’ natural frequencies in air (Ship Q)

unit (CP M)
Calculated Calculated )
Order.| (by FEM) [I(by formula 5216 measured
: 1212 . B 1275
2 1758 612 -

3 20562 - -

Table 5 5 4 Comparison between measured and calculated
natural frequencies in watr (Ship Q)

unit (CP M)
Calculated Calculated easured
. (by F E.M) (by formula 52.1.6) ‘
Order
| 108 - _
P 582 149 . 575
3 648 - B
4 786 - 750
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1s1 MODE | . - 2 ND MODE

— CALCULATED 772Hz __ CALCULATED 101.9Hz

\ 'MEASLJRED

- © EXT. A 106 Hz

74 Hz x EXT. B 109 Hz

1 77

ST

3 RD MODE 4 TH MODE

CALCULATED 144.4 Hz — CALCULATED 172.1Hz
MEASURED MEASURED
o EXT. A 138 Hr § o EX]. A ———
NN

. B 138 Hz

x EXT. B 148 Hz

y

Fig. 5.5 1(a) Comparison between measured and calculated natural
mode - symmetry (14 Steel model )



1T MODE

— CALCULATED 76.7Hz.
N\ MEASURED
T\ °EXT. A 73 H:
: * EXT. B ——
SR
el
\_.
R
U

3 RD MODE

— GALCULATED 1374Hz
'MEASURED
o EXI. A
x EXT. B 124 Hz

2 ND MODE -

—— CALCULATED 100.3Hz -

"MEASURED
o EXT. A 97 Hz
x EXT. B 97 Hz _

4 TH MODE

. — CALCGULATED 150.1Hz
\\ MEASURED

o EXT. A 147 Hz
* EXT. B 146 Hz

Fig 5 5 1(b) Comprison between measured and calculated natural mode - anti

symmetry (14 steel model)
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151 MODE

2 ND MODE
N\ — CALCULATED 1272 CPM ¥ — CALCULATED 1758 CPM
o MEASURED 1275 CPM o MEASURED - —
N N
e '
SNRAD | N ™
k N \Q'\ K N
LN N
| Y
| R
kkk

3 RD MODE
N — CALCULATED 2052 CPM
N\ ° MEASURED __ ——
| \Q |
N
A
NN
q | §\\,
'~ g
\Kk\\\
N
QU

Fig. 5.5.2 Comparison between measured and calculated natural
mode in air (Ship Q)



1s1T MODE : 2 ND MODE

N\ " CALCULATED 408 CPM N\ ~— CALCULATED 582 CPM
| \° MEASURED —— \ MEASURED 575 CPM
o ‘ ) \ . o . BRI
] . Q R

N \
| :\_ WY N
™N N
N
~U TS
N

4 TH MODE

N — CALCULATED 786 CPM
| \" o MEASURED 750 CPM
RN
N
RN

Fig. 5.5.3 Comparison between measured and calculated natural
' mode in water (Ship Q)
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KT HMYOENS DB CEMBHRINTED, ThMFNREL > TRET LRI 7797 E0 0T,

L L, HixoEHIc >0 THRFET S &, BIREBEHETHDIEN L0 TERNTEROLDLH 0, KIREE
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C) A vyROFKOMENCE Y b7 2 TR
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e) IfEDX i
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wbmiéﬁ%ciﬂf pFEREEFR EFET I LI T, HEBREZRELIHNRBEALTHL S
shTaf, .
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TAHEBERLIMT AN T EBN SICTIE 5t 12720, 777/bﬂ(B183ﬁ%MDc1cw
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Bl d A L b a0, BRIMEI N T b _

FEZ T n 7 —&48%45 Lic 28y b OIREF AR, #EL TRV OOBET GF 2 SRR TR LT
KAE F LT Be 717 —3HHICK 2T 0 oy BHIFIATTY 20 SEER, MRt ohThdD GB35
BHD . TOMATH LT LRI ETH L,

MY DTS ARG LT A 1 IR (MTNAS4ER & TR &5 2 AR (RIRIASAR A LB o bt
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(T B b5, 20~40kg/of Ti2 3~ 44T, 40~60kg/md TIZ2~3FTE— 2 ICEET S, TNHE 000 D
HME & bR RBORE SR 551 b EELBNE,

1et2 L, O pax V360kg/of L ETRM D3~ 4ETHERERB -2 1KLL -TW3%, (Fig 2.342)
©) NEBRIEH BRI X B I 0 EBRE & EM OB IEES KT B,

INBS A — AR X BB R (B4 T, 2759 2R3ETRF 7 FRBICREL, ChpRLT
2F T SO L, T OB BAICE - TIMIERD, 20 o MNBRICS 5 2 BT 5 & D HiBEE 5o
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BHRETZ2EDET B,

Table 6.2,1 Load condition of web stiffener of bottom transverse during 4 years’ voyage
from japan to persian bay (Stress means max. value of stiffener stress at
connection with longitudinal )

Ballast C.0il & Cargo -
Item Batlast oil Remark
tank tank tank
7s 1.00 0.50 0.25 Tig o Ratio of amplitude of stilt water stress
to standard value of a,,.
ns 32 ng ----Numbers of cycle of still water stress.
7 0. 249) 0.227 (8‘ igg) Toy ... Ratio of extreme a mplitude of wave
(0.355 (0.324 ), ' ” induced stress to standard value of o,
20 0.901 suffix b and f mean ballast condition and
7 0.137 ,0' l) .288 full load condition respectively.
(0.195) (0.288 0. ) { ) show 7, & 7, on the N. Atlantic.
S 7% ) ... Numbers of cycle of wave induced stress.
Tws = Twf 3.917 x 10 Ny
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MERS Y RERRS Y7 LGS Y 7 ROBMCNTTEZL, b7 Y 2RKEH W AR 05 bOREIIC
KATREBME, Opay DB RAD 5 b CEIREBMENL Do FADZF 7 FICDNOT 0 may KD, il
RELERNTHIORMMTHLDT, onax DIEER 7 YV ZADHP ETELHCHEERAF 7 F 0 0pay IO
BAE (AMELIT) 2HRELTRT I EICT 5,
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Fig. 6.2.1 Estimated occurance of crack in web stiffener of bottom
transverse ofter 4 years’ voyage ( Japan-Persian Bay )
Abc=log. 0.8, s =030
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Table 6.2.2 Nominal value of o,,, where ps 1s estimated

to be 0.04 % after 4 years’ voyage.

Standard deviation of log,, N 0.25 0.30

ty = 16m 50.3(46.2) 45.2 (40.8)

0 max (kg mf)

ts=12mm 57.4 (52.8) 51.7 (46.7)

Value in brackets shows o
bracket.

max Where stiffener is reinforced by collar and back -

S - Ngm (4.52) XATHZ ons44, Table 6.2 1 DWEME L X OFEFHEEDRBARTE L

5N B,
D=10 *(32 C7g)* + 4470( (7,0* + (77 )% } )} (0pay )
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