TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

KHOA HQC - CONG NGHE

L_JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

NGHIEN CUU ANH HUONG CUA LUQNG BO SUNG
CHO MON GI PEN PO BEN KET CAU THAN TAU
A STUDY THE EFFECT OF CORROSION ADDITION

ON THE SHIP STRENGTH
VU VAN TUYEN®, PO QUANG QUAN
Khoa Dong tau, Truong Dai hoc Hang hai Viét Nam
* Email lién hé: tuyenvv.dt@vimaru.edu.vn

Tém tit

Luong b6 sung cho mon gi dp dung cho todn bé
két cau cia tau va dwege quy dinh trong cdc quy
pham ciia cdc té chire dang kiém hodc trong quy
tic ciia Hiép héi dang kiém quoc té. Gid tri cia
lwong bé sung cho mon gi la Ién lam tang khoi
luong tau khong, tang gida thanh dong méi va giam
dung tich cho hang cua tau,... Bai bdo nay sé
danh gia d¢ bén doc chung toi han va sy thay doi
cua cac dac trung hinh hoc mat cdt ngang ciua mot
tau ché hang roi va mét tau ché dau khi giam gid
tri cia lwong bé sung cho mon gi. Céc két qud tinh
todn cho hai vin dé nay sé dwoc gidi thiéu, danh
gid va lam can cit dwa ra dé xudt vé giam gid tri
ciia lwong bo sung cho mon gi.

Tir khéa: D bén than tau, két cdu than tau, lwong
bo sung cho mon gi, dac trung hinh hoc mat cat
ngang.

Abstract

The corrosion addition is applied to the entire ship
hull structures and is specified in the regulations
of the classification societies or the rules of the
of Classification
Societies (IACS). The values of corrosion addition
are large, which lead to increasing the ships
lightweight,
construction, reducing the ship's cargo capacity,
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increasing the cost of new

etc. This paper will evaluate the longitudinal
ultimate strength and the changes in the
transverse cross-sectional properties of a bulk
carrier and an oil tanker when reducing the value
of the corrosion addition. The results for these two
mentioned issues will be introduced, evaluated,
and used as a basis for making recommendations
on reducing the value of corrosion addition.

Keywords: Hull girder strength, hull structures,

corrosion addition, transver cross-sectional
properties.

1. Tong quan

Khi tinh toan, thiét ké két cau tau vo thép theo quy
pham, luong bo sung cho mon gi (LBSMG) phai duoc
quan tAm va bd sung vao chidu day cho toan bo t6n vo
bao, ton bén trong than tau, tAm ban thanh va ban canh
cac co cau. Gia tri cia LBSMG 1a khéc nhau cho cac
ving két ciu, diéu nay phu thudc vao diéu kién lam
viéc cua tung két ciu, dic biét 1a moi treong ma két
cAu tiép xtic nhu nuée din, dau, hang hoéa, nudc bién,
khi nong, hoa chat,... Vi du, LBSMG cho két cdu ctia
tau hang roi dao dong tir 0,5mm dén 5,2mm [1]. Trong
khi do, gia tri nay ap dung cho két cdu cuia tau ché dau
nam trong khoang tir 1,5mm dén 4,5mm [2]. LBSMG
cang 16n s& lam chiéu day tong thé cuia két cdu ting
lén dang ké. Diéu nay lam ting khdi luong phan than
vo dan t6i cac tac dong xau dén tau nhu lam giam
dung tich cho hang, tang hodc lang phi vat tu dong
mdi, tang nhién liéu trong khai thac, dac biét tang gia
thanh dong méi, giam tinh canh tranh va khai thac
hi€u qua cho chu tau,... Cac nghién ctru danh gia anh
hudng cua an mon noéi chung va LBSMG noi riéng
dén d0 bén két cAu than tau va cac dic trung hinh hoc
mit cit ngang (MCN) di duoc dé cap va cong bd trén
nhiéu bai béo, cu thé.

Vé dn mon trén két cau tau thity, 30 loai an mon va
14 m6 hinh mé ta sy phat trién cta dn mon trén bé mat
két cdu tau va cong trinh ndi da dugc gidi thidu. Cac
md hinh mé ta su phat trién cta dn mon dugce chia thanh
nhém c6 gia thuyét vé thoi gian 16p son phi chdng an
mon con phat huy tac dung va nhom khong gia thuyét
vé su bao vé chdng an mon ctia 16p son nay. Cac biéu
thirc xac dinh ti 1€ @&n mon ciing nhu gid tri cla
LBSMG cua tau diu va tau hang roi cling da duge gidi
thi€u trong céc tai li€u [3-5]. Cac gia tri cua ti 1€ an
mon cho timg nhom két cau doc c6 trén MCN clia tau
dau [6] va tau hang roi [7-9] ciing da dugc cong bo.

Céc nghién ctru, danh gia vé anh hudng cua céac
khuyét tat trén két cau than tau nhu bién dang ban dau,
ung suit du va an mon dén do bén toi han va sy thay
dbi cuia cac dic trung hinh hoc MCN than tau da duoc
cong bd. Cac khuyét tat véi cac mirc d khac nhau va
dugc gia dinh xuét hién doc 1ap hodc két hop v6i nhau

SO 77 (01-2024)



TAP CHi ISSN: 1859-316X
pagin >
KHOA HOC CONG NGHE HANG HAI

-JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

khi d4nh gi4 anh huong ciia chiing téi két ciu than tau.
Nhom tau chd hang roi ¢6 két cdu man don va man
kép dugc dé cap trong cac nghién ctru [7, 9, 10]. Mot
s6 chung loai tau dau c¢& 16n (Very Large Crude Oil
Carrier - VLCC), Suezmax, Aframax, Panamax va
FPSO c6 két cAu man don hodc man kép ciing duoc
lIwa chon dé nghién ctru, danh gia cac tac dong cua an
mon trén két ciu téi mé men udn téi han (MMUTH)
va mot sb dac trung hinh hoc MCN [11-14].

Trong céc nghién ciru da cong bd, LBSMG van
chua duge quan tdm nhiéu, dic biét 1a tac dong cua
viéc giam LBSMG dén cac dic trung hinh hoc MCN
than tau. Bai bao nay sé danh gia taic dong cua viéc
giam LBSMG dén MMUTH va cic dic trung hinh
hoc MCN. Két qua ciia nghién ctru c6 y nghia 16n
trong viéc hiéu va nim bat thay doi cua két cau, do
bén cua tau. Tir d6 c6 kién nghi va diéu chinh LBSMG
cho phti hop véi timg vi tri két cau ctia nhom tau ché
hang roi va tau chd dau.

2. Phuong phap
2.1. Xdc dinh mé men uén téi han

Trong cac phuong phap xdc dinh MMUTH da
duogc gidi thi€u trong cac nghién ctru [3, 10, 15-17],
nhom tac gia sir dung phuwong phép phan bé tmg suit
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ca cac co cau doc ddi voi truc trung hoa nam ngang
(D), vi tri truc trung hoa cia MCN tinh tir mdt phang
co ban day (Z,) va dién tich tiét dién ngang cua toan
bo mit cét (4).
2.3. Dj bén doc chung tdi han

Do bén doc chung t61 han dugc kiém tra thong qua
kha nang udn t6i han cua than tau tai MCN gitra tau,
cuthé[1,2,5]:

My,
< —=

Trong dé: M, 1a kha nang udn téi han cia MCN
dang xét, M 1a mo men udn & trang thai tau vong 1én
hodc vong xudng, 7z 1 hé s an toan.

3. Lwra chon tau va thong s6 tinh toan
3.1. Thong tin tau

Dé 4p dung cac phuong phap gan ding xac dinh
MMUTH, nhém tac gia lva chon mot tau chd hang roi
¢6 két cAu man don, trong tai 170.000DWT va mdt tau
chd dau ¢ 16n c6 két cau day doi, man kép, trong tai
313.000 tin. Céc kich thudc va thong sé chi yéu cua
hai tau duoc thé hién trong Bang 1 [19].

Bing 1. Thong sé co bdn ciia tau

trén MCN than tau tai trang théi t6i han dé xac dinh . pon |oucho Taucho
céc gia tri MMUTH [15]. Céc gié trj m6 men nay dugc Thong so v  amgréi  dau
tinh cho hai trudng hop tai trong nguy hiém nhat 1a BO) (OT)
khi than tau trén dinh séng va trén day song. Trong tai DWT  170.000  313.000
2.2. Céc diic trung hinh hoc ciia MCN Chicu dai gitta hai try  m 285 313
5 . . L Chiéu rong thiét ké m 50 58

DacAtru’ngA hl}’lh I”IQC ﬁua }\/ICE\I duqc; gidi thidu Chiu cao man m 267 303
tri)ng coPg bo cuAa tac Agla.}/u Yan Tuyén .[18'] bé‘lO Chidu cao day doi m 279 3
gom: M6 dun chong uodn tiét dién MCN tai day tau .

A £ A AL 1ea . . Hé s0 béo thé tich 0,826 0,86
(Z»), mo6 dun chong udn tiét dién ngang tai boong tau
(Z4), m6 men quan tinh tiét dién ngang than tau cta tat
Bp-gr Dp-gr bp-gr
Dp-net Pp-net bp-net
I g5 5 5
&g .= &l = a =
. - - tw-net * - t w-net =
S g § § tw-qr 5 $ t w-gr
Zl< c| < 3| £ £ g 5
tw-net b f-net ) b f-net )
Cw-gr b t-gr bgr

Hinh 1. Pinh nghia LBSMG
gr - chiéu day toan bg diroc chon, net - chiéu day co ban dwot chon, phan gach chéo 1a firong bé sung mon gi
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Hinh 3. Gia tri LBSMG cho cdc co cdu trén MCN ving khoang hang - tau ché ddu
3.2. Théng sé lwgng bé sung mon gi Bdng 2. Két qud tinh todn cho trwong hep 100%
LBSMG
DBon vi: Muno (MN.m), Muso (MN.M), guno (M), Guso (M),
lo (M*), Zso (M®), Zgo (MP), Ao (MP), Zno (M)

LBSMG la phan chiéu day dugc bd sung vao chidu
day cua co cdu va tén tim dé khic phuc su hao hut
chidu day do an mon trén bé mat vat liéu. Hinh 1 mo

ta phan chiéu day cua LBSMG cua tim ton mép kém, Loai tau
tam ban thanh va ban canh ciia co cu. Thong sb cia Théng BC ot

) iu tai tU \ ] A . Baibdo Sai Sai
LBSMG cho tirng co cau tai tirng vung cua MCN la v l‘ 1ssc > 1 Baibio ISSC > i
khac nhau nhu Hinh 2 va 3. nay Iéch . l1éch

[19] - nay  [19]
4. Thao luin [18] ) V)
) Mo 19.266 31.892

Béng viéc 4p dung phuong phap dua trén gia thiét

han b 1 At trén MCN tai t thai t6i h . guno 12,267 13,246
an bo rng suat trén ai trang thai t&i han va
pan 00 WIS Suat fen Wt Tang Tl o1 aen v Mo 17.984 30.106
cac cong thuc xac dinh ung suat téi han cua phan ti

8us0 10,711 12,206

két cau dang tam va phan tir két cau c6 mép kém nhu

N o I , 3 24 13523 1352, i
da gidi thi¢u ¢ trén, cac két qua dugc gidi thiéu nhu 0 673,5  690.3 352,3 1352,63 0,0
Béng 2 Zdo 42,66 427 0,1 77,76 72,65 7,0

Zw 61,71 61,77 0,1 104,75 103,32 14
Ao 557 566 1,6 972 962 1,0
Zw 1091 11,17 2,3 1291 13,15 18
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Bdng 3. Két qud kiém tra bén doc chung téi hgn

Pon vi: MN.m
Loai tau Mun YR*Mn Mus YR*Ms
BC 16061,6  14254,8 15108,8  14359,1
OoT 25738,9  20802,6 24330,6 20914,2
Két luan Muh > yr*Mh Mus > yrR*Ms

Ghi chu: MMUTH ng voi truong hop LBSMG la 0%
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Hinh 5. Thay doi cvia vi tri truc trung hoa

4.1. M6 men uéon téi han

MMUTH doc chung than tau thu dugc khi giam gia
tri cia LBSMG tir 0% dén 100% duoc thé hién trong
Hinh 4. Theo két qua thu dugc, khi giam gia tri cua
LBSMG trén ton va co cdu, MMUTH c6 xu hudng
giam déu. Sy giam cia MMUTH doc chung than tau
clia tau dau (OT) 16n hon cia tau ché hang roi (BC).
Cu thé khi giam 100% gia tri LBSMG, MMUTH cua
tau dau giam 16n nhat 1a 19,3% trong khi 46 MMUTH
clia tau chd hang roi giam 16n nhat 1a 16,6%. Tir két
qua thé hién trén Hinh 4, MMUTH trudng hop tau trén
dinh song (M) ludn giam nhiéu hon gia tri ndy trong
truong hop tau trén day song (M) tuy gia tri chénh léch
khong qua 16n. MMUTH giam 10% so véi gia tri ban
dau khi LBSMG cho tau hang roi giam 40% va
LBSMG cho tau ché dau giam 50%.

Pinh gia d9 bén t6i han két cAu than tau:

Két qua tinh toan MMUTH va mé men udn doc
chung than tau ciia tau ché hang roi va tau chd dau
duoc thé hién trong Bang 3. Theo két qua nay, do bén
t6i han cia ca hai tau déu dam bao khi giam LBSMG
vé 0%. Didu nay c6 y nghia 16n dén viéc xem xét didu
chinh gia tri cia LBSMG cho két cau tau chd hang roi
va tau ché dau.
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Hinh 6. Thay déi md men quan tinh tiét dign MCN

4.2. Két qud cdc dic trung hinh hoc ciia MCN

Khi thay d6i gia tri cia LBSMG, xu hudng thay
ddi vi tri truc trung hoa tai trang thai t6i han cua hai
tau 1a nguoc nhau, nhu trong Hinh 5. Cu thé, khi giam
gia tri cia LBSMG thi vi tri tryc trung hoa cia tiét
dién MCN cua tau cho hang roi cé xu hudng dich 1én
trén, trong khi d6 vi tri nay cua tau chd dau lai tuan
theo xu hudng nguoc lai. Sy thay ddi vi tri truc trung
hoa clia tau chd hang roi ting manh nhat, bang 4,2%
(truong hop tau trén dinh song). Vi tau chd dau, khi
LBSMG giam 100% so véi gia tri quy dinh thi vi tri
truc trung hoa cua tiét dién MCN giam 1,1% (truong
hop tau trén day song).

Vé md men quan tinh tiét dién MCN than tau, khi
giam dan gia tri cia LBSMG, gi4 tri ciia md men
quan tinh ciing tuan theo quy lut giam déu nhu trong
Hinh 6. Khi LBSMG giam vé& 0% thi mé men quan
tinh giam tuong Gng 15,7% cho tau chd hang roi va
19,2% cho tau ch dau.

Hinh 7 mé ta xu thé giam cua mé dun chéng udn
tiét dién MCN than tau cho hai tau dwoc lua chon
trong bai bao nay. Véi tau chd hang roi, mo dun chong
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Hinh 7. Thay déi ciia mé dun chéng uén tiét dign
MCN than tau

ubn tiét dién MCN thén tau tai boong (Z,) giam it nhat
(bang 13,3%) trong khi d6 mo dun nay cua tau dau lai
giam 16n nhat (bang 19,7%).

Su giam chidu day cac phan tir két cAu c6 trong
MCN than tau do giam LBSMG dan tdi sy giam tong
dién tich tiét dién MCN than tau. Do dic thu két ciu
MCN cua tau dau nén téng dién tich tiét dién MCN
giam nhiéu hon, manh hon so véi gia tri nay cua tau
chd hang roi (18,9% so voi 17,9%) nhu Hinh 8.

5. Két luan

Phuong phép xac dinh MMUTH, cac dac trung
hinh hoc MCN cuia tau, gia tri LBSMG, thong s6 va
kich thude co ban cia mot tau cho hang rdi va mot tau
dau da duoc gidi thiéu. Cac két qua vé MMUTH, kiém
tra d6 bén doc chung t6i han, m6é men quan tinh tiét
dién MCN thén tau, m6 dun chéng udn tiét dien MCN
tai boong va day, vi tri truc trung hoa ctia MCN so véi
mit phang co ban day va tong dién tich tiét dién MCN
ctia toan bod co cau doc da duoc gidi thi¢u, phan tich
trong bai bao nay, mot s6 nhan dinh duoc dua ra nhu
sau:

MMUTH cua tau giam di 10% so véi gia tri ban
dau khi giam 50% LBSMG (véi tau chd dau) va 40%
LBSMG (v6i tau cho hang roi). MMUTH truong hop
tau trén dinh séng luén c6 xu hudng gidm manh hon
gi4 tri nay khi tau trén day séng. Cac yéu t6 nay lam
cdn cir va can dugc quan tim khi nghién ciru, tinh toan
d6 bén két ciu than tau.

Khi gidam LBSMG thi cac dac trung hinh hoc
MCN cua ca hai tau dugc lua chon déu ¢ xu huéng
giam theo, tuy nhién muc 46 giam khac nhau. Chi c6
truong hop vi tri tryc trung hoa so véi mit phing co
ban day ciia MCN tau ché hang roi lai dich chuyén 1én
trén (theo xu thé ting). Khi LBSMG la 0%, cac dic
trung hinh hoc MCN cua tau cho dau gidm manh hon,
dao dong tir 18,4% dén 19,7%. Trong khi d6 luong
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Hinh 8. Thay d@éi tong dién tich tiét dign MCN

giam cac gia tri nay cua tau chd hang rdi nam trong
khoang 13,3% - 18,9%.

Tt nhitng nhan dinh trong bai bao nay, cac danh
gi4, dé xuét giam gia trj cia LBSMG can thyc hién
nham giam quy cach cua két cau than tiu bao gdm ca
tam mép kém va co cau. Diéu nay gitp khdi lugng tau
khong giam dang ké dan dén giam gia thanh dong méi,
tang dung tich ché hang, giam thiéu tiéu hao vat liéu
va nhién li¢u dung trong déng mai va khai thac tau.
Loi cdm on

Nghién ctru nay duoc tai trg boi Truong Dai hoc
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