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MO DAU

Gio trinh “ Két cAu tau thity” bao gdm hai phan, phan thi nhét trinh bay nhiing van dé tong quan
vé két cau tau thuy. Phan th hai trinh bay viéc tinh toan két ciu tau theo luat dong tau.
Nbi dung chinh dé cap trong gido trinh tap [ nay bao gom:
e Gidi thiéu ve tau va he thong két céu than tau.
e Trinh bay so lugc vé vat liéu dong tau.
e Céc chi tiét két cau tau vo thép.
Giao trinh trinh bay nhiing hiéu biét ‘mang tinh phé thong, giup ngudi doc biét va hiéu vé két cau tau
thuy, nam bét nguyén tic b tri, thiét ké két ciu tau.

Gi4o trinh duoc bién soan cho sinh vién chuyén nganh thiét ké, dong va sira chita tau thuy. Gido
trinh ciing c6 loi cho nhimng ngudi lam viée tai cac xi nghiép dong, sira chira tau, cong trinh ndi va nhiing
nguoi quan ly ky thuat tau thuy.

Mic dau da c6 nhiéu cb gang, song nguoi bién soan nhan thirc rang, trong tai liu khong chic tranh dugc
cac sai sot va khiém khuyét. Hy vong rang, dong nghi¢p cung ban doc gan xa, gop thém nhiéu ¥ kién cing
xdy dung gi4o trinh hoan chinh, phuc vu nguoi doc tot hon.

Moi phé binh, gop ¥ xin giri vé: KHOA PONG TAU THUY VA CONG TRIiNH NOI, S6 2,
duong D3, khu Van Thanh Bic, phuong 25, quan Binh Thanh, thanh phé Hb Chi Minh, dién thoai/Fax:
(08) 8035 655 hoac Email: vubichchhp@yahoo.com.

TS. Vii Ngoc Bich
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GIOI THIEU TAU VA KET CAU TAU
1. Céc kiéu tau thong dung

Tau thuy 1a ciu trac ndi, c6 hodc khong co dong co, chuyén dung dé hoat dong trén mat nudc. Tau
thity duoc phat trién tir rat som trén trai dat, dung vao cac viéc chuyén chd nguoi, hang hoa. Tau thiy
con duoc phat trién phuc vu cho quan doi. Trude khi lam quen véi két cau tau cu thé, ban doc ¢6 dip tim
hiéu cac kiéu tau dang ton tai cung cac dic trung két cau cua ching.

Tau thuy chia lam hai nhom chinh 1a tdu dan sy va tau quan sy. Trong ho tau dan su lai gém
nhitng nhom nho:

1.1. Tau ché hang kho

Tau nhom nay c6 mit trén trai dat 1au doi nhat. Tuy thudc loai hang ma tau chuyén cho, nguoi ta dat
tén tau. Tén goi chung nhat 13 tdu chd hang (cargo ship), bén canh d6 con tau chd hang roi (bulk carrier),
tau ché hang thing (container), tau Ro-Ro (roll on — roll of), tdu ché sa lan (barge carrier), tau ché gé
(timber carrier), fau chd hang lanh (refrigerated cargo ship), tdu chuyén ché xe, thiét bi (car carrier) vv...

Tau chd hang kiéu “cii” chiém hon 50% sé luong tau van tai trén thé gidi. Stc chd tau loai nay
khong 16n 1am, thuong tir 4.000 dwt dén 10.000dwt. Lén nhat trong nhom nay 1a tau hang stc cho
20.000dwt. Hinh 1.1 14 loai tau hang c6 thuong tang giita (tau ba dao - middle three island cargo vessel) ra
doi vao khoang gitra thé ki XX, hinh 1.2 14 loai tau hang c6 budng may dit ¢ dudi (tau hai dao — aft engine
type cargo vessel) xut hién trong thap nién 70 cta thé ki XX, hinh 1.3 giéi thiéu tau hang di bién hién
dai.

Hinh 1.1. Tau cho hang kiéu 3 dao (1950)

Tau ché container (hinh 1.4) xuat than tir tau chd hang kho véi dédc tinh hang dugc bao quan trong
cac thung chuyén dung loai dai 20 ft hoac 40 ft, da tiéu chuan héa. Tau container thuong ché tao véi sirc
chd tir vai ngan dwt dén 25.000dwt.

Ra do1 mudn hon so voi doi tau container 1a tau RO-RO (roll on — roll of) chuyén cho cac thiét bi ky
thudt c6 banh xe (hinh 1.5). Van toc khai thac tau container va tau RO-Ro khé 16n, khoang 20-25 HL/h.
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Hinh 1.4. Tau chd container (1993)

Tau ché hang lanh chuyén cho tir rau qua dén c4, thit, thyc pham. Nhiét d6 budng lanh khoang +5°C
dén -25°C.

Tau ch¢ sa lan duoc r~1h§c dén nhiéu la tau LASH (Lichter Abroad Ship), ch¢ cac sa lan khong tu
hanh (hinh 1.6). Strc cho mo6i sa lan tir 370 tan dén 850 tan. Nhém LASH dung can céu di dong stc néng
500T dé dich chuyén sa lan doc tau. Tau SEA-BEE str dung can cau c6 dinh dat phia 14i dé nang ha sa lan.



Hinh 1.5. Tau Ro-Ro (1978)

Hinh 1.6. Tau cho sa lan (1969)

Tau cho hang ro1 dugc chuyén nghi¢p hoa dé van chuyén quang, than da, khoang san, cac loai hat
roi khong dong goi (hinh 1.7). Tau nhom nay tuy goi chung 14 tau chd hang roi, song nhiém vu cu thé
phai doc tir tén goi chuyén nganh nhu tau OO (Ore-Oil) chd quing lc di, ché dau lac vé, tau OBO (Ore-
Bulk-Oil), tau OSO (Ore-Slurry-Oil). Tau nhém chd hang bulk c6 stc chd kha 16n, tir 100.000dwt dén
150.000dwt hoac hon.
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Hinh 1.7. Tau ché hang roi (1978)



Ngoai ra, con c6 nhom tau chuyén cho néng (heavy cargo ship), hay con dugc goi la hang siéu
truong, siéu trong — 1a hang c6 kich thude hodc trong lwong thyc té ciia mdi kién/khdi hang vugt quéa gidi
han quy dinh cho phép nhung khong thé thao roi ra dugc (hinh 1.8).

JUMBOSHIP

Hinh 1.8. Tau chd hang nang (1995)
1.2. Tau ché hang long.

Trong nhém ndy tau chd dau (tanker) din dau vé st chd va kich thudc chiém chd. Loat tau dau
khéng 10, strc chd trén 540.000 tin di duoc dua vao st dung tir hang chuc nam trude. Tau ché khi hoa
long (liquefied gas carrier) va tau cho hoa chat (chemical carrier) thudc nhom nay. Tau chd san pham dau
chay song hay bién goi chung 14 tanker. Strc chd thong thuong tau dau tir 1000dwt dén tau c& 16n, sirc chd
300.000dwt dén 540.000dwt. Tau chd khi hoa long gdm  khi thién nhién LNG va khi thudc nganh dau
khi LPG. Céc khi dugc nén va lam lanh dén d6 4m —161,5°C khi van chuyén.

Hinh 1.9. Tau dau di bién (1992)
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Hinh 1.12. Tau chd khi khi thién nhién hoa 16ng (LNG)
1.3. Tau khach.

Tau cho khach bao gdm tau dua  nguol qua lai trén tuyén dudng ngin ching ta con goi “pha” (ferry
car) dén tau khach tuyén duong dai, ¢b dinh, chuyén nganh goi 1a linear, tau tuyén cd dinh.

Tau khach dung dé ché nguoi hodc chd ngudi ciing hang hoa. C6 thé phan biét thém, tau vira chd
khach va hang hoa con c6 tén goi tau hang — khach. Tau hoat dong tuyén co dinh thudong c6 kich thudce



16n, trang bi tién nghi day du, luong chiém nuéc dén 70.000T, lugng khach dén 1.500 hoac 2.000 nguoi,
hinh 1.13 giéi thi¢u pha khach chay bién; hinh 1.14 gioi thiéu tau khach du lich chay bién mang tén Star
leo, strc chd 1400 khéch. Tau du lich chd khach tuyén ngan, s6 luong khach trén tau khong dong.

Hinh 1.13. Pha khéach chay bién
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Hinh 1.15. Tau khach du lich chay song
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1.4. Tau chuyén nganh

Nhom tau nay da dang, chuyén sau vao mgt hodc mat s6 linh vuc phuc vu k¥ thuat. D6 1a cac tau
kéo (tug), tau curu hoa (fire vessel) tau ciru ho (salvage vessel), tau tha phao, ddm bao an toan hang hai
(buoy vessel), tau ddt cdp ngam (cable layer), tdu cudc bin, tau hit bun 1am cong tac nao vét ludng lach,
cang (dredger), tau hoa tiéu (pilot craft), tau hdi quan (custom boat), tau kiém ngu (fisheries patrol boat),
tau hudn luyén (training ship)vv... .

Hinh 1.18. Tau dit cap ngam
11



Hinh 1.20. Tau huén luyén
1.5. Tau phuc vu khai thac dau khi trén thém luc dia (offshore vessels)

Nhom tau nay bao gom cac tau lam dich vu cung umg (supply ship), tau dat 6ng ngam(pipe layer)
can ciu noi (crane barge), gian khoan ndi gdm gian nua chim va gian ty nang (semisubmersible drill rig,
jack-up rig), tau khoan (drill ship) va cac cong trinh ndi phuc

Hinh 1.21. Can truc ndi
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Hinh 1.22. Tau dich vu cung ting

Hinh 1.24. Dan khoan tu ning
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Hinh 1.25. Dan khoan ban chim
1.6. Tau danh bit c4 va ché bién ca

Tau ca chiém dén 5% tai trong cta doi tau trén thé gidi. Tau danh bat gom tau ludi kéo, tau ludi
vay, tau lam nghé ludi ré vv... Tau ché bién ¢ dang nhitng co s¢ sadn xuat khé 16n trén bién.

Hinh 1.26. Tau danh ca luéi vay
1.7. Tau cong tac hoat dong trén nguyén tic khi dong hoc

Nhitng tau nhu tau canh ngdm (hydrofoil craft), tau trén dém khi (hover craft) thuoc nhom nay.

Hinh 1.27. Tau canh ngam

14



Hinh 1.28. Tau dém khi

2. Ding kiém tau thiy

Ping kiém tau c6 tén goi sat nghia 1a co quan phan cip tau, trong tiéng Anh duoc viét 1a
Classification Society, ngudi Trung Hoa goi bang tir “thuyén cdp xa”, trong ngdn ngit ciia nguoi Nhat
dung cum tur nay dugc hiéu theo 4m Han Viét 1a “hdi sw hi¢p hgi”. Nhin chung, nhiém vu chinh cta céc
co quan phéan cdp tau 1a giam sat k§ thuat va phan cap phu hop véi cac yéu cau duoc qui dinh bang luét.

Ping kiém Viét Nam (goi bang tiéng Anh la Vietnam Register) la co quan giam sat va phan cap tau,
thyc hién cong tac giam sat ky thuat, phan cap, dinh man kho, do dung tich tau, giam sat viéc thuc hién
cac yéu cau ciia Cong ude qudc té co lién quan ma Viét Nam tham gia.

Déi tuong kiém tra, giam sat ciia co quan phan cap 1a cac loai tau néi chung, cac may moc, trang
thiét bi dung trén tau, cac cong trinh trén bi€n cung tat ca trang thiét bi trén do.

Céac co quan ndy tién hanh hang loat cong tac nghién ctru khoa hoc lién quan dén thiét ké, ché tao,
bao dudng, duy tu tau va trang thiét bi dong thoi dua ra céac ‘qui pham (goi bang tiéng Anh 13 Rules and
Regulations) lién quan dén d6 bén, an toan tau cing trang thiét bi.

Céc co quan phéan cap co uy tin trén thé gidi, ¢ lién quan dén cong nghiép déng tau Viét Nam co
thé ké 1a:

Ding kiém ra doi som nhét 1a Lloyd’s Register of Shipping thuoc vuong quéc Anh. LR ra doi nim
1760, dugc cai to 1834. Tir nam 1914 co quan ndy mang tén trén cho dén ngay nay. LR c6 dai dién
thuong tra tai Viét Nam, tham gia cac hoat dong dong tau, stra tau va cong trinh bién tai Viét Nam. Qui
pham tau bién ctia LR mang tén “Rules and Regilations for the Classification of Ships”.

Det Norske Veritas thanh 1ap nam 1864 tai Oslo, Norway. Qui pham dong tau DNV “Rules for
Ships” duogc trinh bay sang sua, d¢ hi€u va trong ching mirc 1a chuén myc cho viéc xac lap cong thire qui
pham. DNV c6 dai dién tai Viét Nam, la dang kiém tham gia rat nhiéu cong trinh tai Vi¢t Nam.

Ding kiém Lién xé true day va nay Ping kiém Lién bang Nga. Pang kiém URSS thanh 1ap lai
ndm 1924 tai Leningrad, tir co quan mang tén Ruskij Registr 1dp ndm 1914. Cac qui pham cia Dang
kiém URSS 1a nguyén mau cho cac qui pham chiing ta dung dén tir nhitng nim 1985 - 1997. Tén ghi tai
bia qui pham URSS cling 1a tén goi ngoai bia ctia qui pham Viét Nam “Rules for the Classification and
Construction of Sea-going Ships” . Ngay nay tén goi chinh thirc ciia ding kiém nay bang tiéng Anh la
Russian Maritime Register of Shipping (RMRS).
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Ding kiém My American Bureau of Shipping, thanh 1ap tir 1867, tra dong tai New York tir 1898
dudi tén goi American Standard Universal Record of Shipping. Ngay nay diang kiém trén mang tén goi
nhu trinh bay trong dong chir ¢am, viét tait ABS. Qui pham clia ABS mang tén “Rules for Building and
Classing Steel Ships”.

Ping kiém Nhat ban c6 tén goi Nippon Kaiji Kyokai, viét tit NKK, thanh 1ap tir 1899, tru s¢ tai
Tokyo. Tén goi chinh thirc cua NKK, dich ra &m Héan Viét duoc hiéu 1a :Nhdt bdn hdi sw hiép hyi. Dang
kiém NKK gitip d& nhitng nguoi dong tau Viét Nam rat nhiéu, tr hudng dan, dao tao, giup dd trong cong
tac chuyén mon dén cho phép dich qui pham cia NKK “Rules and Regulations for the Construction and
Classification of Ships” thanh qui pham st dung chinh thie tir 1977 tai Viét Nam.

Ping kiém Trung qudc cé tén goi bang tiéng Han 13 Trung quoc thuyén cip xa , viét bang tiéng
Anh “China Classification Society - CCS”, khai truong cong viéc tr 1956. Qui pham dong tau di bién do
CCS dua ra mang tén goi nhu “ Cuong chat hai thuyén nhap cap dir kién tao qui pham - dich thanh: Qui
pham phan cép va dong tau di bién vo thép” c6 ¥ nghia thuc té.

Ding kiém Phap Bureau Veritas thanh lap 1828, tir 1832 tru so dong tai Paris. BV tham gia mot s6
cong trinh tai Viét Nam.

Céc dang kiém vira néu déu thudc Internatinal Association of Classification Societies - IACS, c6
quan h¢ mat thiét véi Pang kiém Viét Nam (VR).

P6i twong giam sat ciia Ping kiém thong thuong la:

(a) Tat ca céac loai tau bién (dang dé cap qui pham tau bién) duogc qui dinh cu thé bang vin ban.
Ping kiém Viét Nam, giéng nhu Dang kiém NKK, giam sat cac dbi tuong ké sau:

- Tau hang,
- Tau khach,
- Tau dau,
- Tau chd x06 khi hoa long,
- Tau chd x6 hoa chit nguy hiém,
- Tau cong nghiép hai san,
- Tau danh ca,
- Tau c6 cong dung dac bi¢t,
- Tau chd hang thung, (container)
(b) Thiét bj 1am lanh hang dat trén tau.
(c) Cong te no van chuyén hang hoa, ké ca cont te no chira hang héa.
(d) Thiét bj nang hang tau bién.
(e) Vatli¢u, san phém lép dat trén tau bién.
Nhing con tau nam trong pham vi giam sat cua Dang kiérp chi dugc phép hoat dong khi da dugc
Pang kieém cap so6 dang ky kém theo ho so va chiing nhan phan cap da dugc Pang kiém thong qua.

3. Cong wéc quoc té lién quan dén nganh dong tau

Cac cong uéc qudc té thong 16 duoc to chitc hang hai qudc t& co tén goi “Inter-Government
Maritime Organization”, viét tat IMO, soan thdo, hi¢u chinh va khuyén cdo luu hanh tai tat cd céc nudc
lién quan hang hai. T6 chuc hang hai nay do hdi nghi vé hang hai cua Lién Hop Quoc hop tai Geneve
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1948 thanh 1ap voi tén goi ban dau “To chtic tw vin hang hai lién chinh phu”, viét tit IMCO. Nhimng
cong udc ra doi tr cac hoi nghi IMO nham muc dich dam bao an toan mang ngudi trén bién, an toan
hang hai, an toan phuong tién va cac bién phap chdng 6 nhidém méi truong. Nhimg tau duoc thiét ké va
ché tao dé hoat ddng trén bién nhét thiét phai tuan thi nhitng qui dinh ngit nghéo dit ra trong cac cong
udc qudc té. Mot s6 cong ude lién quan dén nganh tau nhu sau:

- International Convention for Safety of Life at Sea, 1948. Viét Nam tham gia “Cong uwdc qubc
té v€ an toan sinh mang con ngudi trén bién”, 1974, vict tat SOLAS, 74.

- International Convention for Safety of Life at Sea, 1960

- International Convention for Prevention of Pollution of the Sea by Oil, 1954 as amended in
1962. “Cong udc quoc t€ veé ngan ngra 0 nhiem bién do tau gay ra, 73/78”, MARPOL, 73/78

- International Convention on Load Lines, 1966. “Cong udc vé man kho tau bién, 19667,
LOAD LINES, 66.

- International Convention on Tonnage Measurement of Ships, 1969. “Céng udc qudc té vé do
dung tich tau bién,1969”, TONNAGE, 69.

- International Convention relating to Intervention on the High Sea in cases of Oil Pollution
Casualties, 1969

- International Regulations for Preventing Collisions at Sea, 1972. “Qui taic qudc té tranh va
trén bien, 19727, COLREG, 72.

4. Vat liéu déng tau
4.1. Thép dong tau

Thép lam v6 tau thuong 1a thép cacbon, chira tir 0,15% dén 0,23% cacbon cung luong mangan cao.
Hai thanh phan gdém luu huynh va phét pho trong thép dong tau phai & murc thap nhat, dudi 0,05%. Tur
nim 1959 cac ding kiém dong ¥ tiéu chudn héa thép dong tau nham giam thiéu cac cach phan loai thép
dung cho nganh nay, trén co s¢ dam bao chét lugng. Theo ti€u chuan di dugc chap nhan nay, c¢6 5 cap
thép, tir ky thuat bang tiéng Anh viét 1 grade, chat lugng khac nhau, ding cho tau thuong mai. Do 14 cac
cip A, B, C,D va E. Thép cip B dung tai nhimg ving nhay cam voi tac dong luc, nhitng noi doi tim
c6 chidu day 16n. Dang kiém ABS ghi 16 rang thep grade B vao danh myc thép dung lam than tau. Vé sau
nay nhiéu nuéc khong ghi cip C vao danh myc cac cap thep dong tau. Theo céach ghi trong qui pham do
bang kiém Viét Nam dua ra, cip thép chap nhan tai myc “phan loai thép”, Pidu 3.1.2- Qui pham phan
cap va dong tau bién vo thép, 2003, gdm A, B, D, E.

Nhitng yéu cau déi véi thép dong tau, 46 bén binh thuong.

Bang 1.1
Grade A B D E Ghi chu

Cacbon, % 0,21 max 0,21 max 0,21 max 0,18 max

Mangan, % 2,5min x cacbon 0,6 min 0,6 min -

Phospho, % 0,035 max 0,035 max | 0,035 max | 0,035 max

Luu huynh,% 0,04 max 0,04 max 0,04 max 0,04 max

Silic, % 0,50 max 0,35 max 0,10-0,35 0,10-0,35

Ni,Cr,Cu, ... % it hon 0,02%
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Do bén vt liéu

Gi6i han bén tat ca cac nhom: 400 — 490 N/mm?(4100-5000 kG/cm”)
Thép hinh grade A : 400 — 550 N/mm”

Gi6i han chay cua tat ca cac nhom : 235 N/mm” (2400kG/cm®)

Thép grade A, day trén 25 mm : 220 N/mm?( 2250 kG/cm?)

Céc ky hiéu vira néu trong phan vt liéu ndy dugc dung tai hau hét cic nudc. Trong tai liéu chinh
thirc do Bang kiém Viét Nam luu hanh, yéu cau chung cho tat ca 4 cap, theo TCVN 6259-7:2003 la:

Bang 1.2
Cép thép Thir kéo
Giéi han chay (N/mm®) | Gidi han bén (N/mm®) Do gidn dai, %
A >235 400 + 520 >22
B
D
E

Nguén cung cép thép déng tau kha phong phu. Chon thep cho két cau can biét xuat XU va cac tiéu
chudn dung thép duoc chon. Mot s6 hé thong qui tic bat budc ap dung khi ding thép san xuét tai USA ¢o6
thé ké sau day. He¢ thong phén loai quan trong nhat ciia USA la AISI (American Iron and Steel Institut),
theo hé théng nay cap thép duoc dung 4 con s6 dé chi. S6 thir nhét chi cacbon, con so thar hai chi lugng
phan trim hop chat chinh yéu trong d6. Vi du 10XX chi thép cacbon. Hai con s6 cudi chi luong cacbon,
tinh bang phan tram, vi du AISI 1040 chi thép cacbon chira 0,04% cacbon. Cac ky hi¢u theo hé thong
ASTM (American Society for Testing Materials) mang dic trung dé nhan dién, dugc dung chinh thirc
trong vin ban cia ding kiém ABS. Thép thudng dung trong déng tau thudc nhom A36-78, 1a thép
cacbon, dung trong xay dung. Hai con s6 cudi cung trong ky hiéu ASTM chi ndm ra doi ctia phién ban
moi nhat. Thép tam, thép hinh, dng vv... thudng duoc phén loai trong hé théng nay. Thép do bén cao ghi
trong hé thong nay gdm A242, A440, A441, va A588, vv...

Thép dung ché tao chi tiét duoc ghi b::“mg ky hi¢u cua n6. Nhitng ky hi¢u cua kim loai va hop kim
qui dinh trong TCVN 1659 — 75 dugc tom tat nhu sau:

Thép cac bon thong thuong (thep xay dung), ky hiéu bang CT va cac con sd di sau d6 chi do bén
kéo, tinh bang daN/mm?”. Thép nhém nay cé the 1a CT31, CT33, CT34, CT38, CT42, CT51, CT6l.

_ Thép cac bon chat luong tot ky hiu bang ky tu C. Con s di sau C chi ham luong cac bon, tinh bang
phan van, 1:10.000 . Vi du thép cia nhom C5, C8, C10, C15, C20, C25, C30, C40, C70, C85.

Thép cong cu ky hidu bing CD, vi du CD70, CD80, CDO, CD100, CD120.

Thép hop kim ghi theo cach dugc dung tai Viét Nam nhu cac vi du: 10Mn2Si, 9Mn2, 10SiMnPb,
100Cr2 vv...

Trong cac sach k¥ thuat ding tai nudc ta, cho dén nhitng nim chin muoi dang sir dung cac ky hiéu
phan loai ctia Nga tir rat 1au va di dugc chuyén héa theo cach hiéu cua ngudi khong phai Nga. Tir cubi
nhimg nim chin muoi, nguoi Nga da sir dung nhiing tiéu chuan chung nhu cac nude khac trong cong dong
thé gidi, cach ky hiéu cling di c6 nhing d6i méi. C6 1& vi sy thay doi tir nguon do6 can giai thich 16 dé
ban doc d& ddi chiéu véi cac tiéu chuan vira néu. Thép dong tau dung tai Lién x6 trude ddy dugce qui
dinh trong tiéu chuén nha nuéce lién bang, vi du GOST 5521-50, tir nam 1950, hodc trude do, theo do
cac thép Cr.3C, Cr4C theo cach viét cia ngudi Nga (néu phién 4m thanh Latinh cac ky hiéu do phai
dugc hiéu 1a St 38, St 4S) dugc ding nhu thép d6 bén binh thuong. Ky hiéu ciia nguéi Nga mang nghia
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Cr - viét tat tir “thép”, C — viét tat “dong tau”. Thanh phan cua cac thép dong tau theo qui dinh trong
GOST 5521-50 va sau d6 nhu sau:

Bang 1.3
Mac thép C, % Si, % Mn, % S, % P, %
Ct.3C 0,14 +0,22 0,12 +0,35 0,35+ 0,60 > 0,05 >0,05
Cr.4C 0,18 +0,27 0,12 +0,35 0,4-+0,7 >0,05 >0,05

Yéu cau vé gi6i han chay va gii han bén:
Cr.3C:  khong nhé hon 220 MN/m?*; 380 +470 MN/m’
Cr.4C: khoéng nho hon 240 MN/m?%; 420 +520 MN/m?

Trong mot s6 tiéu chuan GOST duoc cong bo nhimg nam gan day, da st dung gi6i han duéi cia do
bén chay dé két hop v6i mac thép tiéu chuan qubc té ISO. Pbi véi thép ché tao tau thuyén, theo GOST
5521-89 ¢6 hai loai déu c6 tinh han. Mét 1a loai thép c6 do bén thong thuong, c6 4 méc thép A, B, C, D,
gidi han chay dé 1a 235MPa; mot 1a loai thép c6 do bén cao, méc thép 1a A x x, D x x, E x x. Trong d6 x x
biéu thi cAp do bén, vi du A32 biéu thi cip 32 kG (tirc 315 MPa), D40 biéu thi cip 40 kG (ttrc 395 MPa).

4.2. Kim loai mau
Pong kim logi ky hiéu bang Cu, gdbm Cul, Cu2, Cu3 ...

Cul déng kim loai chirta 99,9% Cu; Cu2 déng kim loai chira 99,7% Cu; Cu3 déng kim loai
chira 99,5% Cu.

Latong (dong thau) ky hiéu L. Vi du LCuZn20, LCuZn40Pb2
Brong (d6ng thanh) ky hiéu B. Vi dy BCuSn2, BCuSn6Zn6
DPuara, vi du AlCu4Mg?2.

4.3. Thép dd bén cao

Theo tiéu chuan duoc cac nudc chap nhén, thép do bén cao dung trong dong tau dugc phan cp
thanh ba muc, ky hiéu 32, 36, 40. Mdi mirc bén dugc chia lam bon cép AH (vi du AH32, AH36, AH40),
DH (vi du DH32, DH36, DH40), EH ( EH32, EH36,EH40). Mirc bén cao hon, tinh tir 42, 46, 50, 56, 62
va 69 dugc ghi vao cac grade FH. Theo tiéu chuan Viét Nam, thép cuwong do cao dugc chia lam céac cip
sau day: A 32, D32, E 32, A 36, D36, E 36, A 40, D 40, E 40, F32, F36 , F40.

Thanh phan hoa chit trong thép d6 bén cao khong qué gidi han sau:

Cacbon : 0,18 % max; Chrom : 0,25% max;
Mangan 20,90 -1,6 % Molybdem  : 0,08 max;

Phospho : 0,04% max; Pong : 0,35 % max;
Luu huynh : 0,04 % max; Silic :0,1-0,5 %;
Nickel : 0,4 % max; Vanad : 0,10 % max.

Gidi han bén

:H32 470 -585 N/mm?® (4800-6000 kG/cm® )



H36  490-620 N/mm? (5000-6300 kG/cm?)
H40 510 — 650 N/mm? (5200 —6600 kG/cm?)
Giéi han chay : H32 315 N/mm? (3200 kG/cm?)
H36 355 N/mm’ (3600 kG/cm?)
H40 390 N/mm” (4000 kG/cm® )
Do gian dai twong @i : 20%  cho mirc 40; 22% cho miic 32.

Tinh chat co hoc cta cac cap thép cuong do cao:

Bang 1.4
Cap thép Thir kéo
Gidi han chay (N/mm®) | Gi6i han bén (N/mm®) Do gidn dai, %
A 32 >315 440 + 590 >22
D32
E 32
F32
A 36 >355 490 + 620 >21]
D36
E 36
F36
A 40 >390 510 + 650 >20
D40
KE 40
KF40

Tinh chit co hoc cac mac thép san xuét tai Lién trudc day, ky hi¢u con luu lai trong tai ligu Viét
Nam duogc ghi lai nhu sau.

Bang 1.5
Méc thép (Nga) Gi61 han chay Gi6i han bén Do gidn dai d;
MN/m’ MN/m’ %
CXA-1 350 >520 18
CXA-1 400 540+660 16
MC-1 400 540+660 16
0912 300 >450 18
M 300 480+620 18+17
MK 350 500+640 16
CXA-45 450 560+680 16
KC 450 560+680 15

Str dung cac cap thép vao két ciu tau theo dung chirc ning cua chung. Cac nha dong tau cac nude
tuan thu qui dinh gan nhu thong nhat sau, trich tr qui dinh cia RMRS (Russian Maritime Register of
Shipping).
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Bang 1.6

Co cau Cap thép Nhiét 46 thiét ké dung cho vit liéu, °C
0 | -10 | 20 | -30 | -40 | -50
Chiéu day co cdu, mm, khong qua tri gia sau
Loai hai A 30 20 10 - - -
B 40 30 20 10 - -
D 50 40 30 20 10 -
E 50 50 50 50 45 35
A32,A36,A40 40 30 20 10 - -
D32, D36, D40 50 50 45 35 25 15
E32, E36, E40 50 50 50 50 45 35
Loai mot A 20 10 - - - -
B 25 20 10 - - -
D 35 25 20 10 - -
E 50 50 50 40 30 20
A32, A36, A40 25 20 10 - - -
D32, D36, D40 45 40 30 20 10 -
E32, E36, E40 50 50 50 40 30 20
Hang A - - - - - -
dac biét B 15 - - - - -
D 20 10 - - - -
E 50 45 35 25 10 -
A32, A36, A40 15 - - - - -
D32, D36, D40 30 20 10 - - -
E32, E36, E40 50 45 35 25 10 -

Chiéu day cac tim hodc chiéu day thanh thép hinh ciia ba cdp A, B, D dugc dé cép tai day khong
qua 50mm. Chiéu day t6i da cip E chi dugc tinh 100mm. Cu thé hon nita, thép cip A, B thudng hoa
duoc cung cdp dudi dang chiéu day khong bi han ché trong gidi han, hiéu don gian hon, thép can thudc
cap A, B ¢ chiéu day bat ky. Thép cap D chiéu day dén 25mm c6 thé 1a thép ling va xir Iy hat min (
steel is killed and fine grain treated). Thép cdp D day trén 35mm qua ling va xtr Iy hat min con phai
chiu thtr va dap.

4.4. Hgp kim nhém

Vit liéu truyén thong lam tau c& nho, chay nhanh 13 hop kim nhém. Trén thi trudng quéc té gia vat
lidu tir hop kim nhém cao hon 10 1an thép clng trong lugng. trong luong riéng cua nhdom thyc ra chi bang
35% trong lugng riéng cua thep, do vay gia thanh tinh cho don vi thé tich vat liéu, gia hop kim nhom chi
cao hon thép 4 lan. Piéu c6 thé noi, néu c6 gioi han bén cua hop kim nhoém khoéng cach xa nhiéu so véi
thép thuong, vé mat 1y thuyét c6 thé tiét kiém 65% trong luong vat liéu néu thay thé bang nhom. Trong
thyc té gidi han bén ctia nhom thap hon do vy mirc giam trong lugng ti da khi thay thép bang nhém chi
khong dén 50%.

Hop kim nhom dung dong vo tau thudng chira mangan nhu chét bo sung chinh. Hop kim nay chiu
duoc tac dong cia nudc bién, trong khi do do bén cta nd kha cao. Theo phan loai dung tai UK hop kim
nhom dung trong dong vo tau (marinealuminim alloys) dugc phan thanh 5 nhom chinh, ky hiéu N4, N5,
N6, N8 va H30, tuong ung cac phan loai cua ISO la A1Mg2, A1Mg2, A1Mg3-5, A1Mg3-5, A1Mg5, Al
Mg 4-5 Mn va A1SIMgMn.

bac tinh co hoc hop kim nhom vira néu nhu sau: module dan hdi E = 69 Gpa, module cit G =25 GPa
bo bén kéo nhom N4: 160-225 MPa, nhom N8:125-270 MPa, va cua H30:120-240 MPa.
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Theo cach phan loai ciia Nga, hop kim nhom — mangan dugc ché tao theo cac md AMg2, AMg3,
AMg6, AMg61, va cac ma khac. Péc tinh co hoc cac tAm cén tir hop kim nhom san xuét tai Nga dugc xac
nhan theo tiéu chuin nha nudc ¥OCT 261631, (GOST 261631). Theo tiéu chuan nay hop kim AMg2 cd
cac tinh chét: d6 bén kéo Ou = 176,4MPa, gi6i han chay Oy = 147 MPa, gian dai twong d6i a = 7%. Hop
kim AMg3 c6 cac tinh chat: d6 bén kéo Ou = 186,2 MPa, gi6i han chay Oy = 78 —196MPa, gian dai
tuong ddi a = 12 —15%. Hop kim AMg4 c6 cic tinh chat: d6 bén kéo Ou = 235 MPa, Gi6i han chay Oy
= 98 MPa, gian dai tvong d6i a = 12%.

Theo qui dinh ghi trong quy pham déng tau vo hop kim nhém ciua DNV, dic tinh co hoc tdi thiéu ap
dung cho vat li¢u 1am v¢ tau phai 1a:

Bang 1.7
Vat liéu P bén kéo, MPa Gi61 han chay, MPa
AlMg3Mn 240 110
AlMg4 250 110
AMg4,5Mn 270 145
AMsSil 170 115
Thanh phan hoahoc cac hop kim nay phai nim trong pham vi sau:
Bang 1.8
Vit ligu Tiéu chuan tuong duong Thanh phan ho4 hoc,%
1SO* AA’ Si Mg Mn | Chat khac
AlMg4 AlMg4 5086 Max0,5 3,5-4,6 | Max0,8 Cu: 0,1
AlMg3Mn AlMg3Mn 5454 Max0,5 2,4-34 | 0,3-1,0 F: 05
AlMg4,5Mn | AIMgd,5Mn | 5083 Max0,5 4049 03-1,0 | €035
AlMgSil AlMgSil Max0,5 0,4-1,0 ZT? 8’228

Cap va co tinh hop kim nhém can dung lam vo tau chay nhanh ghi trong TCVN 6451-2:1998 dugc
trich dan tai bang dudi day. Luu y ban doc, mé hiéu dugc co quan c6 thim quyén Viét Nam ding cho hop
kim nhom phai dugc hiéu theo ‘hoan canh cy thé. Trong bang sau, néu khong giai thich thém ky hi¢u bing
5O khong khac ky hiéu dugce t6 chirc AA (Aluminium Association) sur dung. Ky hi€u chir di sau s6 phai
duoc d6i chiéu véi giai thich do co quan c6 thim quyén néu. Ung suit trong bang tinh biang Mpa.

Bang 1.9
Hop kim nhom Thu kéo
Nhom Cép Chiéu day t Vit lidu co ban Lién két han
mm Ung suét thir Do bén kéo Do bén kéo
Nhom 5052 5052 P-O <75 65 min 175~125 175 min
5052 P-H32 <12 155 min 215~265
5052 P-H34 <12 175 min 235~285
5052 S-O < 130 70 min 175~245
5052 S-H-112 <130 70 min 175 min
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Nhoém 5083 <40 125~265 275~355 275 min
<12 215~295 305~385
<40 215~295 305~385
< 38 120 min 275~355
<130 110 min 275 min
Nhom 5086 <6,5 125 min 255 min 245 min
6,5<t <13 245 min
13<t< 25 110 min
25<t< 50 110 min
5086 S-H112 < 130 95 min 240 min 245 min
Nhom 5456 | 5456 P-H116 <30 230 min 315 min 285 min
5456 S-H111 <130 180 min 290 min
Nhoém 6000 6061 P-T6 <6,5 245 min 295 min 167 min
6061 S-T6 <12 245 min 265 min
6NO1 S-T5 <6 205 min 245 min 157 min
6<t<12 175 min 225 min

Ca hai loai vat liéu truyén thong nay khi 1am vo tau doi hoi qui trinh bao dudng rat nghiém ngjt.
Tau phai dugc cao ha son luon thuong xuyén, bé mit vo tau phai dam bao nhin gan v6i mirc khi xuét
xuong dé tau c6 thé phat huy tdc do tinh toan. Thyc té cho thdy, vo tau thép cé sirc hip dan véi cac sinh
vat bién trong moi truong nhiét doi va diéu nay 1am cho bé mat vo tau bi nham rat nhanh. P c6 trudong
hop tau cao tdc vo thép ¢ van tdc thiét ké 28 Hl/h, chi sau thoi gian dau tai bén ba tudn d bi ha bam bam
tang strc can vo tau dén mirc khi chay lai van tde tau khong vuot qua dugc 15HI/h.

4.5. Gd

Gd dung trong dong tau rat da dang. Tinh chat co hoc ctia vat lidu nay khac nhau rat nhiéu gitra cac
nhom go.

Dit liéu néu tiép day duogc tinh theo gla tri trung binh. Trong lugng riéng cua g thay doi tir gd nhe, vi
du thong: 600650 kg/m® dén 900 kg/m cho g ctg. Tinh chit co hoc cta gd duge xac dinh theo nhiing
yéu cau dic biét ctia DPang kiém. P bén kéo doc thd vao khoang 50+60 MPa.

Theo TCVN 1072-71 gb dung trong dong tau dugc chia thanh 6 nhom theo tinh chat co 1y.
- Gb nhém I, nhom II va nhom 11T duoc ding ché tao khung xuong cia tau.

- Khoéng dugc dung gb nhom IV, nhém V va nhém VI dé 1am suon, sdng man va ma ndi, song
dudi, séng mili, truc 1ai, dng bao tryc chan vit va bé may.

- Van v va ving dudi dudng nudc phdi 13 gd nhém II hodc nhém II1. Van vo ving trén dudng
nudc va van boong c6 thé 1a go nhém IV. Van bao cua thugng tang va cua lau c6 thé 1a go
nhom V. Van véach ngang kin nuéc c6 thé 1a go nhom IV.

Gd dung dé dong tau phai dugc sdy kho, c6 d6 am tir 15 +22%, khong bi xién thé.
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TCVN 1072-1971: GO — Phin nhém theo tinh chit co 1y

1. Tiéu chuan nay ding cho cac loai go dung dé chiu lyc. Chu yéu 1a xdy dung va trong giao thong
van tai.

2. Cac loai g5 duoc chia thanh sdu nhom theo ing suat nén doc, udn tinh, kéo doc va cit doc nhu quy
dinh trong bang 1.10.

Bang 1.10
Ung suit, 10°N/m*(1N/m’=10> kG/cm")
Nhoém , ,

nén doc uon tinh kéodoc cat doc
I T 630tré1én | Tu 1300 tré1én | Tir 1395 trd 1én Tir 125 tré 1én
I 525-629 1080-1394 1165-1394 105-124
111 440-524 900-1079 970-1164 85-104
v 365-439 750-899 810-969 70-84
% 305-364 625-749 675-809 60-69
VI | T304 tro xudng | Tir 624 trd xudng | Tir 674 tro xuong |  Tur 59 trd xudng

3. Dbi vai cac loai gd chua co s6 lidu vé ung suét thi tam thoi dua theo khoi luong thé tich dé chia
nhom nhu trong bang 1.11.

Bang 1.11
Nhém Khoi lwgng thé tich
I Tir 0,86 tro 1én
11 0,73-0,85
11 0,62-0,72
VI 0,55-0,61
\% 0,50-0,54
VI Tir 0,49tré xudng

4. Khi tinh ra cac trj s6 tinh toan thi dung céc tri s6 tmg suét qui dinh trong bang 1.12.

Bang 1.12
Ung suit, 10°N/m”
Nhom , ,
nén doc uon tinh Kéo doc cat doc
I 630 1300 1395 125
11 525 1080 1165 105
111 440 900 970 85
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v 365 750 810 70

A% 305 625 675 60

VI 205 425 460 45

4.6. Vit liéu composite (chit déo c6t s¢i thuy tinh)

Vit liéu composite FRP da dung co két qua lau nay gdém nhuya polyester khong no va soi thuy tinh.
Vat liéu nay thuong dugc viét tt tir tiéng Anh k1eu My la FRP hodc theo cach viét cua nguoi Anh la GRP.
Nhitng thong tin vé vat liéu do cac hing san xudt nudc ngoai cung cp, thong tin vé cong nghé lam vat
liéu composite dugc cac truong dai hoc Anh, My va td churc nong luong thé gidi FAO tai Rome, cung chi
nhanh cta t6 chic ndy tai ASIAN cung cdp. Cac miu tau chay nhanh thong dung lam tir vat liéu
composite dugc cac nha may lam tau chuyén dung cta hang Transfield (Uc), t6 hop cong nghiép qudc
phong hunting (Vuong quoc Anh), Robert Allan (Canada), Simonneau (Phap), Cong ty cung nha may
Kan Nam (Han Qudc), t6 hop cong nghiép dong tau Singapore gidi thi¢u. Nhimng thong tin lién quan tai
Viét Nam chung t61 st dung tai li¢u ndi b cung thong tin ctia cac co sé lam vat li€éu composite, tai thanh
phd Hb Chi Minh, Nha Trang, Kién Giang.

Mot sb tinh nang ky thuat cua vat liéu FRT nhu sau:

(1) Vat liéu composite 1am v6 tau thuy gdm nhuya polyester khong no, ti 1¢ trong lugng nhya trong
thanh phan vat lidu tir 70% dén 50%. Vit liéu nay thuéc nhém nhiét hoa (thermoset), moi phan tng xdy ra
trong moi trudng tu nhién, ¢ nhiét d¢ binh thuong (tir chuyén mon con goi 1a nhiét d6 trong phong). Thoi
gian dong cimg vat liéu sau khi trat c6 thé tir 5 phit, mot gio hoac lau hon tuy thugc yéu cau nguoi che
tao. Khac vat liéu nhya lam dd dung gia dung, FRP hon 40 tudi tho van gilr dugc dac tinh co hoc tbt xap
xi lac méi duc.

bic trung chinh va co tinh cac vat liéu tham gia vao composite FRT nhu sau:

(a) Vat liéu sgi thuy tinh.

Trong thyc té san xuat vét lidu composite, & nudc ngoai ngudi ta dang st dung 6 nhom thuy tinh
dung trong cong nghiép vét liéu composite. Thuy tinh nhém E duoc dung rong rii nhét, ap dung cho nhiéu
linh vuc, gia khong cao. Thuy tinh nhém A(alkali), nhom C( chiu hoa chét), dac tinh co hoc khac thuy tinh
nhom E khong nhiéu, song gia cao hon. Thuy tinh nhém S va nhém R 4p dung vao nhitng trudng hop doi
hoi vé sirc bén rat cao nhu may bay siéu toc, tau vil try, di duoc san xuat va dua vao str dung song gia
thanh con qua cao.

Thuy tinh nhém E duoc kéo thanh soi hét sirc manh, duong kinh tinh bang don vi micron (ky
hiéu x bang 1:1.000.000m). Vi du mdi s¢i thuy tinh dung lam tim v6 hudng c6 duong kinh chi bang 8
+15 42 m. Nhiéu loai thuy tinh dugc bén lai thanh b6 va ciing mang tén goi sgi thuy tinh. Nhimg b6 nho
nhat gdbm 60 dén 120 soi manh.

béc tinh co hoc thuy tinh nhém E: ti trong 2,56; gidi han bén khi kéo 3,4x10° N/m; modul dan hi
27x106 N/m’.

So thuy tinh dugc bd thanh cudn, dugc ép thanh tam hodc dét thanh tAm. trong nganh tau thuy
ching ta dang st dung cac dang ban thanh phém tur 81 thuy tinh nhu sau: tam soi vo huéng, viét tit CMS
(chopped strand mat), soi (rovmgs) do nhleu b6 soi két hop dudi dang 16n hon, cudn xodn vv .. Tir soi

nguoi ta dét thanh tam vai thuy tinh, viét tit cia cum tir ndy 1a WR (woven roving), c6 chiéu day vai,
trong lugng tAm trén mot dién tich thay ddi, vi du vai loai 300g/m hodc 600 hay 800g/m .

Trong thanh phan vo tau ludn c6 mat CMS vaWR. Phan bd 16p, chon chiéu day cac 16p vai, va cach
trat 16p tuy thudc tinh nang vé tau, tuy thudc thiét ké va cong ngh¢ ché tao.
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Ngoai sgi thuy tinh, khi lam vat liéu composite nguoi ta con dung sgi aramind hay con goi 1a soi
Kevlar, nhe hon soi thuy tinh song d6 bén cao hon. Loai soi thir ba, sgi carbon khi ra doi chi phuc vu
nganh hang khong, vii try song ngay nay da tim thy cho mg dung trong vo tau thuy vi gia vat liéu da
giam nhiéu 1an so v&i ngdy dau. Mot s6 tau nho, chi yéu cho qudc phong da duoc lam bang kevlar hoic
soi cacbon. Soi cacbon va soi thach anh dugc cac nha khoa hoc Nga téng hop, ap dung trong cong nghiép
qudc phong cé két qua, va hién nay vt liéu nay dang dugc tham nhap vao cac nganh khong phai quéc
phong nho ha gia san xuét.

Trong diéu kién ciia nudc ta, soi thuy tinh nhom E da duoc dung phd bién 1am vat liéu composite.
Soi nhom nay cho dén ndm 1996 déu dugc nhap tir nude ngoai, chi yéu tir Pai Loan, Han Quéc, Nhat, Uc
va Trung Qudc. Gia vat lidu nay di lién tuc ha thap trong nhitng nam qua. M3t khac kha ning san xuat soi
thuy tinh trong nuéc, ding nguyén liéu 1a cat tring trong nudc, theo cong nghé nhap tir ngoai da 1a mot
thuc té. Ngudn nguyén liéu soi thuy tinh ¢ thé dugce dénh gia 1a kha 6n dinh trong diéu kién hién nay.

(b) Nhua polyester khong no.

Dé san xuét vo tau composite, ngoai soi thuy tinh con can nhya cao phén tir. Trudce ddy tai Viét Nam
nhiéu ngudi da stir dung epoxy, cha yéu do Lién x0 (cii) cung cap, 1am vat liéu lién két va lam vat liéu thir
composite. Do gia thanh nhua epoxy cdn cao, con gia nhya polyester thap nén nhya polyester duoc sir
dung nhiéu hon trong cong nghiép san xuat vat liéu composite.

Pic tinh co hoc ciia nhua polyester thay ddi tuy thudc déng cép‘nhl_ra dang dung. Tinh chét co hoc
chung cho ca nhom polyester nhu sau: ti trong 1,38; Gidi han bén 1,0x10° N/m?; modul dan hoi
11x10°N/m’,

Hién nay trén thi trudng di c6 chimg 25 dén 30 ching loai mang tén goi polyester dung lam vat liéu
composite. Nhimg ma hiéu nhya quen thude trén thi truong Viét Nam, tir quan sat ¢6 thé thiy, c6 ngudn tir
Bic Au (Pan Mach, Nauy), tir Uc, Han Quéc, Nhat Ban Va Trung Quoc Nhua polyester khong no dung
cho nganh déng tau déu phai duoc cac co quan Pang Kiém tau qudc té thir nghiém va cip chung chi cong
nhan chit lugng dam bao cho viéc lam vé tau. Theo cach phan loai clia co quan biang Kiém, nhya
polyester khong no dugc chia ra cdc nhém nhu nhya dung vao nhiéu muc dich; nhya dé “dac” vo tau;
nhya 1am 16p phi vo tau, tir chuyén mén goi 1a 10p 4o ngoai bé mit (gelcoat); nhwa cham chay 1am xudng
cuu sinh chiu Itra; nhya chiu tac dong ctuia hoa chat; nhua chiu diu; nhua 1am két; nhua 1am bon chua
nude, chia dau.

Trong san xuat thuc té ching ta di str dung gan hét ching loai nhwa di duoc Pang Kiém cip ching
chi. Mdi ching loai phu hop véi cong viée dd duoc chi dinh. Tuy thudc nude san xuit, md hang hoa
thuong mai cua nhya khac nhau song chat luong nhira mdi nhém phai dam bao nhitng yéu cau tdi thiéu.
Theo cach phén loai dang thinh hanh & Chau Au, ma hiéu nhya duoc ky hiéu bang sb, vi du nhya 873E 1a
nhua da muc dich, c6 kha nang dong cting nhanh (chung 15 phut); nhya 876E 1a nhya chuyén lam vo tau
hodc cong trinh trong mai trudng nudc bién; nhua 849 c6 kha nang chiu ltra; nhya 844 chiu dugc tac dong
cua acid. Cling lam tung éy nhiém vy, cling c6 kha nang chiu Itra, chiu acid song ma hiéu nhya san xuét
tai Han Qudc duoc mi hoa nhu sau: G-3(BT), G-774(T.,S,Y,P,), RF-2000SE, S-650, vv.

Tuy thudc kha ning sir dung, va diéu nay c6 lién quan dén ma hiéu nhwa, gia nhwa khong hoan toan
nhu nhau. Chénh léch gia giud nhya chat luong cao va polyester chét luong thap hon c6 khi dén 50%. Mot
diéu dang quan tdm cho nhitng ngudi 1am vé tau composite 13 gia nhua polyester trén thé gidi ngdy cang
giam.

Nho sy ha gia mua nguyén liéu gdm soi thuy tinh va nhua polyester, gid vat tu 1am vo tau giam
theo. Pon gia mot vo tau hoan chinh lam bang vét lidu composite trudc day cao hon gia vo tau c6 kich
thude twong duong 1am bang thép hodc gd, hién nay gia vo tau composite khong vuot quéa gia vo thép.
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Cong nghé 1am vo tau bang vat lidu composite hién nay bao gdm cac budc chinh nhu sau:(1) Lam
khuoén me (khudn cai ) bang composite; (2) Chuan bi vat lidu chdng dinh dé tach khuon khi diic xong; (3)
Trat 16p gelcoat; (4) Trat cac vat liéu composite theo qui trinh da xac dinh; (5) Tao cac chi tiét gia cliing
doc hodc ngang; (6) Tao vach doc, vach ngang bang vat lidu composite hodc vat liéu khac; (7) lam boong;
(8) Lién két thugng tang.

Trong tat ca cac bude, khau vat liéu composite dong vai tro tdi can thiét. Vat liéu nay dugc tao ra
khi lién két bén hai thanh phan chinh 1a nhya polyester néu ¢ trén.

Vit liéu s& dong ctng ¢ nhiét do binh thuong voi sy c6 mit ciia chit dong cing hay con goi la chat
xuc tién hay chat gia téc. Thoi gian dong cimg thuong ap dung khi trat vo tau 13 trén dudi mot gio dong
hd. Kich thude va hinh dang vat thé do vat liéu composite tao thanh bi gidi han bdi sy c6 mat ciia khuon
me. Sau dong ctng, v6 tau dinh hinh ding hinh mau ma khuén me da han dinh.

Khi da thanh vat liéu composite déc tinh co hoc cua FRP nhu sau:

- Vatliéu FRP ¢ ti trong tir 1,55+1,7 t/m’ .So véi thép dong tau, ti trong ciia FRP chi bang 1/5 ti
trong cua thép (ti trong thép déng tau 7,8 t/m’).

- Gioi han bén ndm trong pham vi 1200 +1600 kG/cm”.

(2) Gidi han bén ciia vat liéu FRP thap hon cia thép (béng 50%+60% gi61 han bén ciia thép dong
tau v6i gidi han bén cua thép dong tau 2400 kG/em?). Xét khdi lwong vat tu can dua vao tau cung kich c&
va tinh ndng, c6 thé nhan thay tinh, nhd ti trong ban than nho con gidi han bén khong qua nho so véi thép,
nén sb luong vat tu FRP s& nho hon, con ding thép khéi luong thép tinh béng tan s& 16n hon (xem bang so
sanh duoi). Tinh chat nay cho phép giam luong gidn nudc cua vo tau bang FRP, va diéu nay c6 loi cho
viéc 1am ting téc do tau hodc giam cong suat may.

(3) Vit liéu FRP ra doi da 50 ndm, da tmg dung trong nganh ché tao vo6 tau trén 40 nam. Nhiing vo
tau dau tién ché tao tir gitra nhitng nam 40 cua thé ky XX, trén co s& cong nghé thoi bay gio, chua tién
tién, van con bén viing cho dén ngay nay. Tir thyuc té di cho thdy vat liéu FRP da tim dugc chd ung dung
t6t va phu hop trong nganh déng tau thuy. Thuc té cling cho thay vat liéu FRP khong bi tham thau, khong
ngdm nudc (ti 1€ ngdm nudce cua vat licu nam trong gi61 han 1/10.0000), khong bi 130 hoa nhanh.

Sinh vat bién khong c6 kha nang thdm nhdp va pha hoai loai vét liéu nay. Nho tinh chit nay viéc
bao dudng vo tau FRP dé dang hon nhleu s0 vo1 bao dudng vo thép, vo go Nguoi ta co thé bao dudng vo
tau FRP, ké ca phan chim ma khong can 1én da, vao u néu vo chua bi sy ¢b trim trong.

Duéi day 1a bang so sanh céc tinh ning chu yéu giira thép, nhom, gd, vat liéu FRP. Trong luong trén
mot m? dién tich vo tau dai 14m duogc tinh nhu sau cho céac loai vat li€u khac nhau, trong dé da tinh ca vat
tu lam céc nep gia cuong két cau:

Bang 1.13
Céc dic trung Go Thép FRP XMLT
Trong luong riéng, (t/m’) 0,78+0,82 7.8 1,6-1,7 2,6
Chiéu day vé (tinh mm) 35 5 9-10 28
Trong luong vat liéu/m” 50kg 56kg 24kg 76kg
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CHUONG 2
HE THONG KET CAU THAN TAU

1. Hé thong két ciu than tau

Vo tau dang chung nhit duoc xét
nhu két cau vo ¢c6 nep cung. Ba khung
gian két cau tir cac dam ngang, dam doc,
lop bang tAm, nhu da gidi thiéu c6 tén goi
bang tiéng Anh panel grillage, dong vai
trdo cac khung chinh tao vo tau. B¢ 1a cac
khung gian ddy, mang ky hi¢u 1, khung
gian man 2 va khung gian boong 3 cua két
cAu tau vo kim loai (hinh 2.1). = ” =

Hinh 2.1

Cin cur bd tri cac co cau cing nhu vai tro cac panel trong nganh xay dung, cua cac khung vira néu
de phén biét h¢ théng két cdu tau. Hai hé thong két cau tau, hé thong ngang (transverse framing) c6 cach
sap xép panel nhu tai hinh 2.2a, trong do khoang cach gitra cac co cau cimg dat ngang tau ngin hon
khoang cach cung tén song dit doc. Néu ky hiéu a — khoang cach giita cac panel dit ngang, b — khoang
cach gitra hai panel dat doc, ddu hiéu phan biét hé théng ngang s& la: a<b

Nguoc lai, truong hop a > b chiing ta gip két cau theo hé théng doc (longitudinal framing), hinh
2.2b.

Truong hop thtr ba, khoang cach a gan bang b, cac panel duoc xép nhu mang luéi déu nhau ching
ta gdp truong hop két cau trung gian nhu hinh 2.2c.

[}

Hinh 2.2 Heé thdng két cau tau

Trude khi tim hiéu cac hé théng két céu ban doc c6 thé nhd lai cach goi tén cac co cdu va chi tiét
trong than tau. Than tau (hull) dang két cdu vo mong c6 gia cudong doc va ngang, dam bao tau ndi trén
nude va 1lam viéc an toan trong cac ché do khai thac. Thong 1& co thé coi tau gom ba phan chinh, xét
theo chiéu doc nhu phan l4i (aft end region) chiém khoang 30% chiéu dai tau, phan giira tau (midship
region) chiém 40% va phan mii (fore end region) chiém phan con lai. Phan mut tau dugc hiéu 1a phan
thugc 0,1L tinh tir mdi mut tau. Trong ba phan nay nguoi ky su phai di sdu vao phan tich, tinh toan va
hinh thanh két cau déc trung timg vung. Nhiing két cdu tai phan dudi hodc phan 1ai nhu vira goi thong
thudng gdm c6 két cdu ving 1ai, sau vach dudi (after peak structure), két cdu vom dudi, séng lai
(sternframe, shaft brackets and bossings).
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Khu vuc giita doi duoc quan tdm dung murc. Cac két cdu c6 tAm quan trong dic biét gdm 16p ton
bao, mit cit ngang twong dwong cua than tau va mé dun chdng udn cua mit cit, cac vach ngang, vach
doc (bulkhead), day tau, boong. Vung trudc cua tau gdém nhitng phan quan trong: séng mii (stem),
boong miii, két sau (deep tanks), két cau dic trung khu vuc trude vach chdng va (fore peak structure).

Theo chiéu cao, nhitng nguoi tinh toan két cau tiép xtc v6i nhitng két cau chinh cta tau, tinh tir
dudi 1én nhu day tau (c6 thé dang day don, day do6i) thuong 1a bo phan quan trong nhit nhi, nam dudi
cung than tau. Trong cum két cau nay sdng chinh tau (keel) phai dugc quan tim hang dau vi ddy 1a xuwong
sdng cta tau. Néu ban doc con nhd cach goi ciia ngudi Trung Hoa riang day 1a “long cdt”, tirc xwong song
clia rong, ching ta s& thdy cach coi trong cua nhitng ngudi quan tdm dén két cdu tau thuyén. Dan man,
cac vach, cot chéng vv... nhu nhitng thanh dtng, try ding lam cho tau cimg vig. Boong hodc cac
boong (decks) va két cau boong lam nhiing chtrc ning khac nhau, boong gitra (tweendeck) 1am noi chura
hang, boong trén dong vai trd boong thoi tiét khong chi che mua nang cho tau ma con dong vai trd boong
sttc bén. Nhiing chi tiét chinh cta than tau ban doc 1am quen trong phan ndy c6 thé tong két tai hinh 2.3.

Hinh 2.3. Két cdu chinh than tau

Céc ghi chu trén hinh 2.3 mang y nghia: 1- miii tau (bow), 2- boong miii (forecastle), 3- thuong
tang gitra (middle supertructure), 4- budng 1ai (wheel house), 5- booong lai (poop deck), 6- vom lai
(stern), 7- be gid, be chan gio, man gia (bulwark), 8- lan can, tay vin (rails), 9- ton man (side plating), 10-
day (bottom), 11- miéng hidm hang (cargo hatch), 12, 13- thanh miéng ham hang (hatch coaming), 14-
song miii (stem), 15- 16 1ai (stern-post), 16- boong (upper deck), 17-dudng han doc ndi ton vo (seams),
18- duong han ngang (butt).

Thuong tang cua tau (supperstructure) duoc bd tri trén boong, cu thé hon trén boong man kho.
Chiéu rong thugng ting c6 thé bang chidu rong tau tai khu vuc dit thuong ting. Truong hop thuong tang
c6 cac vach bén khong tring véi chiéu rong mép man, khoang cach giita vach va mép man khong 16n
hon 4% chiéu rong tau tai khu vuc dang dé cap. Thong 1& cac thuong tang phai 1a két ciu kin, cac 15
khoét & vach bén hoac vach trudc/sau phai c6 phuong tién dong ddm bao kin nudc, chiu dugce tac dong
moi trudng.

Pé phan biét rd rang va chinh xac hé thong két cau can thiét xem xét k§ hon b tri cac co ciu cung
ctia tau. Trén tau két cau hé théng ngang, gian day, gian man va gian boong duoc t6 chirc hoan toan theo
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dung cach thirc da néu: da ngang, suon, xa ngang boong dit tai mdi khoang sudn, ndi véi nhau qua cac
ma. Hinh 2.4 m0 td mdt cat ngang tau van tai di bién theo h¢ thong ngang dac trung cho hé thong két cau
nay.

Hinh 2.4. Két cAu mit cit ngang tau theo hé thong ngang

Cac ghi chu trén hinh 2.4 mang y nghia sau: 1 —xa ngang boong (transverse beam), 2 — suon
(frame), 3 — da ngang déy (floor), 4 — sdng phu day (side girder), 5 — sdng chinh day (center girder), 6 —
song hong (margin plate), 7 — ton ddy trén (tank top plating), 8 — ton boong trén (upper deck plate), 9 —
ton boong ndi khoang thur hai (2™ deck plate), 10 — ton boong ndi khoang thir ba (3™ deck plate), 11 - tim
quiy miéng khoang hang (hatch side coaming), 12 - ton sdng nam/ton gitta day (plate keel), 13 — md hong
(tank side bracket), 14 — ton mép boong (stringer plate), 15 — ton mép man (sheer strake), 16 — ma xa
ngang boong (beam bracket).

Mit cit doc tau voi két cAu theo hé théng ngang dugc trinh bay tai hinh 2.5 tiép theo.
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Hinh 2.5. Hé thdng két cAu ngang tau van tai

Cac ghi chu trén hinh 2.5 c6 y nghia: 1 — cac boong (decks), 2 — vach ngang (tranverse bulkheads), 3
— suon thuong (frames), 4 — suon khoe (web frames) chi co trong budng may, 5 — xa ngang boong (deck
beams), 6 — da ngang day (floors), 7 — song doc man (stringers), 8 - xa doc boong (girders), 9 — séng miii
(stem), 10 — sdng 1ai (stern frame).

Trong hé thong nay, két cau day, man va boong tuén thu day du qui dinh danh cho hé théng ngang.
Khodng suon tau nhu thé hién tai mat cat doc, ludn nho hon khoang cach ngin nhat ciia hai co ciu doc
gan nhau.

C6 thé luu ¥ ban doc ngay tir nhitng dong dau tién vé két cdu, rang trén tau van tai to chirc theo hé
théng ngang cac sudn tau duge bd tri theo cach hop 1y nhat nham dam bao d6 bén tau ma khong 1am méat
di dung tich can thiét chira _hang. Cac suon mang tén goi bang tiéng Anh “Web” chi bb tri trong khu vuc
budng may, dam bao do bén cuc bo, trong khi do trong cac ham hang ngudi ta chi bd tri sudon thuong,
tranh b tri suon khoe nham giam thiéu phan chiém chd cia co cau.

Nguoc lai, trong hé théng két cau doc, xuat hién cac co cu doc thiy rd trong ca ba khung gian vira
de cap. Khoang cach gitra cac nep doc cua ddy, man, boong (bottom, side, deck longitudinals) kha nho,
xap xi bang khoang sudn. Khoang cach giita cac co cdu ngang trong hé thong nay kha 16n, thuong tir ba
khoang suon tré 1én. Hinh anh than tau theo hé thong doc duogc trinh bay tai hinh 2.6 néu 1o sy khéc
biét trong b tri co ciu so véi hé thdng vira néu trude.
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Hinh 2.6. Két ciu hé théng doc dung cho tau dau
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Tén goi co cdu trong ban v& ndy dugc hiéu nhu sau. 1 — boong (deck), thong thuong tau dau chi
mot boong, 2 — vach ngang (tranverse bulkheads), 3 — suon thuong (side frames), 4 — suon khoe (web), 5
— xa ngang boong khoe (deck transverse), 6 — da ngang day (floors), 7 — vach doc (longitudinal
bulkheads), 8 — nep doc boong (deck longitudinals), 9 — xa doc man (stringers), 10 — boong dang miii
(forecastle), 11 — boong lau 1ai (poop).

Diéu c6 thé nhéan xét, két cAu thuc sy mang du dic tinh cuta h¢ théng doc trai dai trén phﬁn 16n
tau. Céc khoang hang tai khu vuc gitra tau t6 chtrc hoan toan theo nguyén tic cta hé théng doc. Phan mili
tau khong ap dung 100% nguyén tac nay, phan lai ngudi ta co thay doi trong cach b6 tri hé théng. ban v&
phéi canh tau chd hang 16ng, két ciu theo hé thong doc dugce trinh bay tiép tai hinh 2.7.
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Hinh 2.7. Hé thong két cau doc tau cho dau

Céc ghi chu trén hinh mang y nghia: 1- séng chinh day (center girder); 2- ton sdng nam (plate keel);
3- da ngang day (floor); 4,12- song phu day (side girder); 5- dam doc day (bottom longitudinal), 6,10, 13,
17, 19,21, 23, 32, 40,43- nep gia cuong (strut); 7- ton ddy ngoai (bottom plating); 8- vach doc
(longitudinal bulkhead); 9- nep doc vach (bulkhead stiffener); 11- séng dimg vach doc (longitudinal
bulkhead girder); 14- dai ton hong (bilge strake);15- ton man (side plating); 16- dim doc man
(stiffener); 18- suon khoe (web frame); 20- thanh xa chong va (panting beam); 22, 27, 29, 41, 42- mi lién
két (beam bracket); 24- dai ton mép man (sheer strake); 25- dam doc boong (deck longitudinal); 26- ton
boong (upper deck); 28, 30- xa ngang boong khoe (strong beam); 31- séng boong (deck girder); 33- séng
chinh boong (center deck girder); 34,38 - séng dimg vach (vertical girder bukhead); 35- vach ngang
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(transverse bulkhead); 36- nep vach (bulkhead stiffener); 37- sdng nam véch (horizontal girder bulkhead);
39- song diig vach ngang (vertical bulkhead girder).

Hé thong hdn hop dung cho tau chd hang kho duoc minh hoa tai hinh 2.8. Theo cach lam tai day,
day tau két cAu hoan toan theo hé thong doc (longitudinally framed bottom), boong trén cung theo ding
chuan ding cho day. ‘Trong khi d6 dan man tau khdc v6i hai ban noi hai dau, két cau theo hé thong
ngang. Boong gitra t6 chure theo hé thdng ngang. Tai day ching ta con hleu hé théng hdn hop mang ¥
nghia thyc té vé ket ciu, t0 chirc theo cach ndy cac co cau chiu ung sudt mot cach hop 1y hon va bang
cach d6 co thé tlet kiém vat liéu 1am vo tau mot cach dang ké. Céan noi rd hon, bé tri cac co cdu nhur tai
hinh2.8 1a dé xuat clia vién s han 1dm Shymanski thoi Lién x6 con ton tai.
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Hinh 2.8. Hé thong két cAdu hdn hop dung cho tau hang

Céc ghi chu trén hinh mang ¥ nghia: 1 — xa doc boong (tiéng Anh chinh thirc E-E goi 1a deck

girder), 2 — ton boong (deck plating), 3 — nep doc boong (deck longitudinal), 4 — xa ngang boong (deck

transverse), 5 — ma (beam knee), 6 — suon (frame), 7 — ton boong gitta (tweendeck plating), 8 — xa ngang

boong (beam), 9 — ton man (side plating), 10 — ma hong (bilge bracket), 11 — ki (vertical keel), 12 — da doc

(side girder), 13 — nep doc day (bottom longitudinal), 14 — da ngang déc (solid floor), 15 — ddy trong (tank

top), 16 — ton day (bottom plating), 17 — vach ( bulkhead), 18 — nep vach (bulkhead stiffener), 19 — cot
chéng (pillar).
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2. Hé théng két cAu ngang

Hé thong ngang dugc ding trong nganh dong tau tir rit sém, chu yéu cho cac tau chiéu dai khong
16n. Nhitng tau vo gb hau nhu ché tao theo hé thng nay. Tau vo thép ra doi, ban dau tau chua phai ¢ 1on
nén ctr theo da cil, theo kinh nghiém lam tau gd ngudi ta sir dung hé théng ngang lam chuan. Uu diém noi
bét cua hé théng két cau ngang 1a kha nang chiu cac luc tac dong ngang, tac dong mang tinh cuc bd rat
t6t. Néu xét vé sirc bén cuc bo, nhu chung ta di quen trong [8], hé thong khung ngang ké tir da ngang,
suon, xa ngang c6 kha nang chiu tai trong cuc b hoan hao. Che tao tau co két cau theo h¢ théng ngang
thuong don gian, chinh vi vay nhiing nha dong tau ngay trudce rat wa chudng két ciu dang nay. Piéu co
thé n6i thém, trén cac tau chd hang kho, két cau theo hé thong nay cho phép bb tri cac khoang hang gon,
hop 1y, tao nhiéu thuan loi cho ngudi ding, dung tich him hang du d6 16n can thiét.

Hé thong ngang ap dung trén tau cd nho hodc ¢ trung binh t6 r6 tinh wu viét cua no. Chiéu day
t6n vo khong nhat thiét phai qua day nhd co cau 1am viée cia ban than tau. Momen uon chung tai nhitng
mit cat khu vuc gitta tau, ty 18 véi chiéu dai tau khéng qua 16n, ing suat nén cac tim boong hoac day
trong nhiing truong hop nay khong dat gia tri dang lo ngai, 6n dinh tim trong hé théng ngang vbn nhay
cam voi tmg suat nén va cach bd tri tim khong tao ra su lo ling qua mic.

Mit cit ngang tau van tai di bién, t6 chirc theo hé thong ngang, ché tao vao nhimng nam sau muoi co
dang nhu tai hinh 2.9. Trén hinh, ching ta c6 nhan xét: tau dugc thiét ké hai boong, nap ham hang ciu
tric bang cac tAm nip 101, doc khoang hang ¢6 gan cac tAm 16t ngang 13 bang gd, cach lam nay ngay nay
duoc bién thé bang cac tim 16t thép, gia cong lién v6i qua trinh dong moi tau.
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Hinh 2.9. Mit cit ngang tau vén tai két ciu theo hé thong ngang

Céc ghi cht tén hinh duoc giai thichnhu sau: 1- Nip miéng khoang (hatch cover), 2- Xa ngang thao
lap duge (hatch beam), 3- thanh miéng khoang (hatch coming), 4- ton man chin song (bulwark plate), 5-
ton boong trén (upper deck plating), 6- xa ngang boong (deck transverse beam), 7- ma xa (beam bracket),
8- vach doc (line bukhead plating), 9- nep véach (bukhead stiffener), 10- ton boong thur hai/boong ndi
khoang (tweendeck plating), 11- suon khoé (web frame), 12- suon thudng (hold frame), 13- tim 16t ngang
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(horizontal sparring), 14- cot chong khoang (hold pillar), 15- ton day trén (inner bottom plating), 16- van
16t san (bottom ceiling), 17- da ngang déc (solid foor), 18- da nganghd/giam trong lugng (open floor), 19-
song chinh (center girder), 20- song phu (side girder), 21- ton day (bottom plating), 22- ton man (side
plating).

Cac tau ¢ nho thong 1¢ két ciu theo hé thong ngang. Hinh 2.10 trinh bay mét trong nhing vi du
thong dung thuong thay trén céc tau cong tic cd nhod, chay song. Pay tau t6 chuc theo h¢ thong ngang,
60x6
30x4

L63x40x5 va co song doc man. Xa ngang boong c6 quy cach L56x36x4, boong thuong tang cao 2200mm,
ton vach day 3mm.

song chinh cao 400mm, suon khoe c6 quy cach chir 7

bo tri xen lan suon thuong cd quy cach
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Hinh 2.10. Két ciu tau c¢& nho, theo hé thdng ngang
Hinh 2.11 va 2.12 trinh bay két cdu tau hai than chay song véi két cu theo hé thdng ngang. Piém
khéc bi¢t so voi thong 1€ dugc néu tai phan trinh bay hé thong két cau, trén tau nay suon khoe dugc st
dung ca nhiing khoang ngoai budong may, ké ca khoang dudi va khoang miii. Cac suon khde lam tang do
bén khi chiu tac dong cuc bo.
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Hinh 2.12. Két ciu mit cat ngang tau hai than (catamaran) chay song
3. Hé thong két ciu doc

So voi hé thdng ngang, hé théng doc sir dung vao két cAu tau mudn hon, ké tir khi tau vo thép tim
dugc chd ding ving. Hé théng doc luc dau tmg dung rong rdi hon trén cc tau quan sy sau d6 méi
chuyén sang tau dan sy. Cong lao trong linh vurc nay can ké dén nha déng tau nguoi Anh Scott Russel.
Theo dé xuit Russel tur nhiing nam1852 dén 1857 két cdu hé théng doc dugc ap dung cho tau “Great
Eastern”, mo dau cho viéc str dung hé thdng nay. Tuy nhién can ndi rd, cac nha dong tiu va cic co quan
dang kiém thoi d6 chua tin 1dm vao hé théng nay néu khong ndi ho c6 thai d§ miét thi hé théng doc. Nam
1910, tire 60 nam sau ké tir lic hé thong doc véo tau, Lloyd’s Register of Shipping cia UK con phai ghi
vao gidy kiém tra va phan cip tau vo thép két cau theo hé thong doc mot ky hiéu ma ngay nay chung ta
con ngdm ngui “exp”, viét tat tir “thi nghiém” nhung lai mang y nghia “chua thir xong” hoic 1& hon “dang
giai doan thtr nghiém”.

Hé thong doc dung cho cac tau c6 chiéu dai du 16n t6 16 nhiéu wu viét. So voi hé théng ngang, néu
dung cho tau du dai, hé thong nay co thé giam dén 15% nguyén liéu lam vo trong khi vin dam bao d¢ bén
doc tau. Két ciu doc thuong 13 két cdu khoe hiéu theo  nghia du d6 cimg, vimg khi chiu lyc bén ngoai tac
dong, con do tin cdy cao. Chung ta thir xem lai vai van de chung quanh 6n dinh tAm thép lam vo tau dé
thay cac vu diém dang phat huy cua hé théng két ciu nay'. Tu ly thuyet tam, vo co thé thay rang, véi cac
tam cung kich thudc han vao khung tau trong hé thong doc s& co d6 6n dinh cao hon bon lan néu so véi
tam dat ngang trong hé théng ngang. Gia tri “bon” vira néu dé cap dén gidi han cia Gng suat Euler khi
tinh cho tim doc va tim ngang. Con dleu nay ntra, cac dam doc (girder, stringer), nep doc (longitudinal)
duogc tham gia day da vao thanh phan ciu ‘thanh mat cit ngang cua dam twong dwong khi tinh momen
quan tinh mat cat, mo dun chéng uén mat cat, trong khi d6 cac chi tiét quan trong hang dau cta hé thong
ngang, vi du da ngang, suon, xa ngang vv... khong c6 mat trong cac bang tinh quan trong nay. Bleu sau
cung giai thich rang mic dau hé théng doc phai str dung luong vt tu dang ké de lam cac co ciu tang
cimg nhu néu trén song tinh chung cudc lugng vét tu dua vao than tau da dai van it hon néu so véi két
céu theo hé thdng ngang.

Ung dung hé théng doc trén cac tau van tai co thé thdy rd qua cac vi du.

Tau van tai hang kho, ¢& lon, chiéu dai tau du dai, chiu tac ddng momen ubén chung s& mang gia
trj 1on. Trong cac két cAu chinh tao nén than tau, tim ddy va tdm boong nim xa truc trung hoa nhat.

' Pé nghi ban doc xem thém phan “Ly thuyét dan hoi”.
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Tai hai nhom két cAu nay nguoi ta phai xtr Iy Gng suat nén nhiéu khi dat gia tri nguy hiém cho 6n dinh
tam. Tinh hinh nay doi héi day va boong dugc thiét ké theo hé thong doc, cac tam dugc bo tri theo cach
co loi nhat vé mat dam bao 6n dinh.

Tau hang phai ¢ cic miéng ham hang du rong, dai nham ting tinh thuan loi béc d& hang , rit
ngan thoi gian thao tac hang. Tau hién dai thuong bd tri tir mot diy dén nhiéu diy miéng him hang, va
nhu vy chiéu rong 16 khoet tai tAm boong rat 16n. Hau qué cda viéc lam nay 1a dai ton con lién tuc cua
boong, dai ton dugc phép tham gia vao thanh phan mit cit ngang dém tuong duong con lai khong nhiéu.
Nguoi thiét ké bi bat budc phai tang cuong cac nep doc, cac két cau doc khac lam tang dién tich boong
trong thanh phan mit cat ngang dam twong dwong va tang momen quan tinh cung mé dun chbng ubn cua
mat cat. Piéu nay giai thich tau van tai ¢& 16n dugc thiét ké theo hé thong doc 1a chinh.

Két cAu co ban tau hai than chay song, to chirc theo hé théng doc duogc gidi thiéu tai hinh 2.13 va
2.14. H¢ théng doc cua tau bb tri theo thong 16 nham dam bao d6 bén chung toan tau trong cac ché do
khai thac. Két cau ngang trong tau dugc tang cuong voi muc dang ké so véi cac tau chay song mot than
nham dam bao do bén cuc bd tau. Két cau ddy va man khu vic budng may theo hé thong ngang nham
tang cuong do bén cuc bo. Mat cat ngang tau, hinh 2.13, trinh bay thém chi tiét, suon tau tai thuong tang
t6 chuc trong hé thong ngang, tim che trén ciing dugc dap song chay doc ting do cting doc, tir boong
tré xudng két cau tau theo hé théng doc.
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Hinh 2.13. Mit cét ngang catamaran trong hé thong két cau doc
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4. Hé thong hén hop ngang — doc

2.15.

40

Hé thong hdn hop ding phd bién cho tau vén tai ¢& 16n thuong t6 chirc theo md hinh néu tai hinh
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1 7 1
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Hinh 2.15b



Céc ghi chu trén hinh 2.15a va 2.15b mang ¥ nghia: 1- séng chinh (center girder), 2- séng phu (side
girder), 3- ddm doc day dudi (bottom longgitudinal), 4- dam doc day trén (top longgitudinal of double
bottom), 5- da ngang dic (solid foor), 6- dai ton gitta day (keel), 7- dai ton A/ké dai ton gilta day (A
strake), 8- ton day (bottom plating), 9- dai ton hong (bilge strake), 10- ton man (side plating), 11- ddi ton
dinh man (top side strake), 12- dai ton mép man (sheer strake), 13- ton day trén (inner bottom plating), 14-
ma hong (tank side bracket), 15- tim 6p (gusset plate), 16- sudn khoang (hold frame), 17- sudn ndi boong
(tween deck frame), 18- xa ngang boong thir hai (2™ deck beam), 19- md xa (beam bracket), 20- boong
thir hai (2™ deck), 21- boong trén (upper deck), 22- tim mép boong (stringer plate), 23- mi chdng vin
(tripping plate), 24- xa ngang boong (deck transverse beam), 25- dam doc boong (deck longitudinal), 26-
sdng boong (deck girder), 27- thanh miéng khoang (hatch coming), 28- xa ngang boong kho¢ (strong
beam), 29- suon khoé (web frame), 30- cot chong khoang (hold pillar), 31- cot chéng boong noi khoang
(tween deck pillar), 32- ton man chin song (bulwark plate), 33- tay vin (hand rail), 34- ¢t nep man chén
song (bulwark stay), 35- nep nam (horizontal bracket), 36- vay giam lic (bilge keel), 37- mi gia cuong
sdng chinh (docking bracket), 38- mé gia cuong séng hong (bracket to margin plate), 39- mi hong (tank
side bracket), 40- ma lién két dam doc day (bracket to longgitudinal bottom), 41- nep dimg (vetical
stiffener), 42- thanh chéng (strut), 43- 15 khoét cho dudng han chui qua (scallop or serration), 44- 15 khoét
giam trong lugng (lightening hole), 45- song hong nghiéng (margin plate), 46- 16 khoét ngudi chui
(manhole), 47- vach kin nudc (water tight bukhead), 48- nep vach (bukhead stiffener), 49- tim dém chan
ot chong (doubling).

Ung dung thyc t& ctia mo
hinh dugc gidi thiéu tai hinh 4200

2.16 dudi day. Trong do day
tau to chirc theo hé théng doc <!
Vi cac co cAu gdm nep doc day L130< 130+17 %5 ‘N:L ) __/_7__5__ )
L200x100x10, dit cach nhau | ‘ T T
900. Pa doc chinh (ki dung) i 17 = 5i}1
chay suét khu vyc giira tau é .
0,4L cao 1160mm day 13mm. < S L0t
Pa doc phu bd tri dbi xing ]
qua tam doc tau, moi bén hai da e
doc. hai boong déu t6 chuc rE =/ S ——
theo h¢ thong doc. Cac khung 3 ~ 1
khoe ctia hé thong ngang dit g i
cach nhau 3,0m. Xa ngang ?\
boong trén cé chidu cao tam 707125
thanh 350, chiéu cao d6 cho xa 4 :
ngang boong gilra 380. Suodn § 0 I
khoe bd tri tai khu vuc budng : i
may, cach nhau 3,0m. Co cau 3 l
sudon  khée tr thép mo 4 |
340x12,5. 8 4520 -
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Hinh 2.16 Hé thong két ciu hdn hop dung trén tau hang
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Hé thdng két cau hdn hop con c6 chd dimg trén cac tau chd dau cd trung hodc ¢& 16n. Ban vé phdi
canh miéu ta hé thong hon hop ngang — doc trén tau dau duogc trinh bay tai hinh 2.17.
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Hinh 2.17

Trén hinh co thé thay 1o, két ddu doc 4p dung ding nguyén tic cho gian ddy, gian ‘boong. Gian
man tau t6 chirc theo nguyén tic hé thong ngang. Hai vach doc cua tau voi tu cach thanh phan chinh tham
gia d6 bén doc tau, duoc ting clng bang céc co cdu t6 chirc trong hé thong ngang. Cac nep ding lam tur
thép dinh hinh lam chirc néng co céu cimg, han vao vach nhu suon tau vao man. Hai dau nep dung
ngudi ta st dung ma 16n, bé mép, lién két nep dimg vai ton boong va tdm day. Chiéu rong chan ma dudi,
tiéng Anh viét 1a bracket, phai vuon dén nep doc ddy gan nd nhat. Chiéu cao bracket thudng phai tir 1,5
dén 2 1an chiéu rong. Ma lién két dau trén thuong co kich thudc nho hon.

Ban vé k¥ thuat mat cat ngang cung tau duoc trinh bay & hinh 2.18 sau:
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Hinh 2.18. Mt cét ngang tau chd dau
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5. Két cAu cdc tau vén tai thong dung

Trong phan tim hiéu hé thong két cau nay ban doc c6 thé tim hiéu k¥ két cau cac tau trong nhom tau
chd hang tong hop (general cargo ships) tau dau (tankers), tau chd hang roi (bulkcarries), tau chd quing
(ore carries), tau chd hang thung (container ships), nhitng tau c6 két cdu theo hé théng ngang va/hoic hé
thdng doc.

5.1. Tau van tai hang kho.

Tau nhém nay dugc goi chung
la tau ch¢ hang tong hop, dong goi
hodc cau kién, 14 tau ra doi sém, s6
luong dong dao nhat. Tau vén tai di

bién sc chd tr 7.000 dwt dén  trén P | == =Sl =S TP )
10.000 dwt, tau can hai (ven bo) su:c \ ,T><j [><j [>=T1 [\<v] N, )
chd khiém ton hon, tir vai trdm tin —
dén 1.500 dwt. Mot s6 kiéu tau van J_-Q\ | . . . = ——7
tai hang kho ra doi khoang nhiing b_-i S - ’,{_f.‘.‘_‘l}".:.‘:{l'.'.’fi::::I:_‘_‘_‘_‘f;:{
nim nim muoi tré vé sau duogc gidi — ISEREAms A B S =
thiéu tai chuong 1, muc 1.1. C=1 =1 =2
| PN B PRSRINS R VINSES [ PIAK |
@/ o= = )
Hinh 2.19

Tong phié‘:u rong cic miéng ham hang 50 vOi qhiéu rong tau vuot qué gidi han cho phép ctua nhirng
ndm gitra thé ky XX. Ty 1¢ nay ngay nay c6 thé dat dén 80% - 85%, hinh 2.19.
_ Ngoai tinh trang trén day, nhing tau chuyén ch¢ hang kich thu6e 16n, kho dwa 1én tau qua miéng
ham hang trén boong nguoi ta phai mo cac miéng ham hang tai man. S6 lugng 16 khoet nay co khi dat
con s0 khong nho. Céc 10 khoét 1lam cho két cau man bi yéu, hinh 2.20.
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Hinh 2.20

Pic diém két cdu tau hang c& 16n con & chd, sb boong trén tau khong chi mot ma thuong cé thém
cac boong gitra. Két cau dic trung cia tau cd 16n trong nhom 1a tau ba boong, ban doc da nhiéu lan lam
quen trong tai liéu nay. Hai hinh vira néu trén 1a tau ba boong, tinh theo chiéu cao.

Trong moi trudong hop voi tau miéng ham hang rong nhat thlet phai tim moi bién phép tang dién
tich phan ton lién tuc nam tai boong, tham gia vao thanh phan mat cat dim trong duong, tang mé6 dun
chong udn ctia mit cat. Thanh miéng ham hang (hatch coaming) cac tau dang dé cap phai ché tao theo
yéu cau bu dip do bén cho boong bi khoet. Ket céu thanh miéng ham hang tau van tai vi vay thuong c6
kich thudc khong thong thuong, chleu day tim thanh khong nho va két cdu nay chay doc, lién tyc trén
sudt chiéu dai phan gitra tau. Mot sd tau trong nhoém tim kiém bién phép ting d6 bén doc qua két ciu day
d6i1, man doi.
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Chia khoang tau van tai theo qui tic chung, cic vach ngang, kin nudc duoc b tri cach nhau khong
qua 0,2 chiéu dai tau. Nhitng nam cudi thé ky XX chiéu dai giita hai vach ngang ké nhau trén cic tau van
tai chay nhanh nhu cac liner ships — tau vén tai trén cac tuyén duong dai, cd dinh, tau ché hang lanh, bi
thu ngan hon nham ting tinh chong chim.

Déy doi tau 4p dung trén cac tau khong phai tau ¢& nho. Tau dai tir 60 m trd 1én déu co day doi, chay
lién tuc tir vach chong va miii dén vach khoang 14i. Chiéu cao day doi c6 chiéu cao t6i thiéu 620 mm dé
ngudi co thé kiém tra, thao tac cic cong viée can thiét trong ham day doi. Chiéu cao day doi thuong gip
ctia tau hang kho tir 1,0m dén 1,20m. Khoang khong trong day dugc sir dung cho nhiéu myc dich, ngoai
chure ning khoang chong chim. Trong ddy doi c6 thé bd tri két chira nude dan, néu can phai thé, chtra dau,
nudce cho tau.

Két ciu dic trung tau van tai c& nho, tham chi c& trung binh 1a két cau theo hé thong ngang. Mat
cat ngang tau giGi thiéu tai hinh 2.4, hinh 2.9 dai dién cho két cdu nay. Can néi rd thém, hé thong ngang
ap dung cho ca tau van tai hang kho voi lugng chiém nuédc trén 20.000 dwt. Tau van tai Vol chiéu dai
kha 16n thudng c6 két cAu thudc hé thdng hdn hop ngang — doc. Mot trong nhitng vi du két ciu hdn hop
da dugc trinh bay tai hinh 2.15.

L1 1Y)
s &

Mit cit ngang qua khu wvuc e e e o
khoang hang giira tau cta tau van tai di 315 . o
bién, ché hang khé thuéc  nhom S — T s e ’:: ';g
general cargo v&i bd tri nhidu ting = =TT
boong dugc néu tai hinh 2.21. Két cAu
day va boong chinh tau theo hé thong —
doc. Ba ngang, xa ngang boong chinh 3 ns o | e
tai cung hinh dwoc bo tri cach ba ! Tﬂ—! vz [
khoang suon. Song boong két cau dang = ey ws N 2ox
hop nhim gia ting tiét dién mit cét —I_C_BE_ g ] "
ngang bu flép cho phan dién tich boong I
bi khoét 1 16n. Man tau va tweendeck Vo @ O e
to chuc theo h¢ thong ngang. Két cau ’ we ™

dac biét nhu néu tai hinh ra doi khoang | ‘: o o
nhitng nim sau muoi, t0 ta hitu hidu L=/ T 1Y 1
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trong khai thac. ’i@ el ’gi A

Hinh 2.22 tiép theo trinh bay b Luforian.
tri chung cua tau. Tau danh 5 khoang 5
hang  truéc budng may chd hang I
“general — tong hop”. Him hang 1 b tri |
trén két din, kéo dén boong mili.
Khoang hang 2 c6 2 tweendeck. Cac
khoang 3, 4, 5 s6 tweendeck ting Ién 3.
Khoang hang lanh dit sau budng may.
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Nip ham hang b6 tri thudn tién
cho viéc bc d& hang timg khoang hang. SRR B SAS A aa S ra a o s s S s o as are-
Khu vuc gitta tau, tai cac ham hang 4 va s = , L
5 b6 tri hai ddy nap ham hang. Khoang ; O O O O O @ O O @ - et 2
hang 1, 2, 3 bd tri mot day nép ham.
Nép céc khoang hang lanh bd tri thanh
ba day nhu trinh bay tai hinh.
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Hinh 2.21. Mit cét ngang tau van tai nhiéu boong
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Hinh 2.22. B6 tri chung tau vén tai thudc nhom general cargo

5.2. Tau ché diu

Tau chd dau hién dai thong 18 ¢ két ciu theo hé théng doc tai khu vyc gila tau, noi bd tri cac
khoang hang, con khu vyc mii tau, lai tau h¢ théng chuyén sang ngang. Nhu da dé cap trong phan ban
vé hé thong ngang, khu vuc mili tau, 14i tau chiu taic dong momen udn chung véi gia tri khong cao song
tac dong tai trong cuc bo khong nho.

Tau nhom nay phong phii vé kich ¢&. Tau dau stc chd chi vai trim tan chay séng hodc ven bién
xudt hién tir thé ky trudec XX. Nhing nam bay muoi thé gi6i chimg kién sy phét trién ram ro doi tau dau
khong 10, goi 14 “voi ma mat” trén bién, strc chd ¢d nira triéu tan. Tau dau strc chd mot tridu tin da duoc
thiét ké song nguoi ta khong ché tao vi nhing 1y do kinh té.
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Két cau tau hang long, trong d6 co tau chd dau, phy
thudc nhiéu vao loai hang dugc cho trong d6. Nhitng diém

chung ctia két cau tdu nhom nay 13 tau mot boong va thuong

1a boong bang. Tau duoc chia khoang theo qui tic chat chd L

nham ting tinh chéng chim. Ngoai cac vach ngang nhu tau

hang kho van cé, tau dau thudng c6 tir mot dén hai, tham chi s

ba vach doc tau, hinh 2.23.

Hinh 2.23

Pic diém khac cua tau dau dong hon chuc nam vé trude 1a ving bong day doi ké ca trong tau
kich thude vo cung 16n.

Miéng hdm hang tau dau rat nho, chi phuc vu viéc cho duong dng di qua va 1a chd vao, ra khoang
hang cho ngudi kiém tra hAm hang. Dién tich miéng ham hang cua tau chd dau, ké ca nhiing tau khong 10
ciing khoang chimg 1m?. Tuy nhién, kich thuéc miéng ham phai du cho phép mot nguoi co deo thiét b
dudng khi va thiét bi bao vé chui 1én hoidc xudng cau thang ma khong bi can tré. Chiéu cao thanh miéng
hdm chi tr 0,3m dén 0,75m. Nhan hang vao tau va dua hang ra khdi tau hoan toan nho vao hé théng
bom hang ciing hé thong duong éng.

Nhimng dic diém do qua trinh khai thac gay ra vdi tau dau co thé ké thém sau day. Cac khoang
hang thuong rong va dai, chat long di chuyén trong khoang 'khong chi gay ra thay d6i trong tdm hang ma
con anh huong lon dén 6n dinh do hiéu ing mat thoang. Anh huéng tinh do dich chuyen hang nay dén
d6 bén két cau khong nho, anh huong dong do hién tuong sloshing kha 16n dén két ciu boong, vach
khoang hang.

Hang long trong tau thay doi thé tich theo nhiét d9, do vy cac khoang chira hang long phai c6 du
dung tich cho su thay doi thé tich khi va chat Idng.

Tau van tai hang kho it gip tinh trang chay dudi ballast néu cong tic chuan bi hang hai dau bén
tién hanh binh thuong. Nguoc lai doi tau ché hang long ludn phai tinh dén kha nang chi chd hang mot
chiéu, chiéu nguoc lai phai chay theo ché do dudi ballast. Tinh trang khai thac nhu vay s& anh huéng dén
d0 bén cac két cu trén tau.

B6 tri chung cta tau dau thong thuong nhu sau. Budng may tau nim sau, thuong ting bd tri trén
khu vuc budng may. Khoang bom hodc khoang cach ly ngan cach budng méy véi cac khoang hang. Cac
khoang hang, theo chiéu doc bi cac vach ngang kin nudc, kin dau ngan cich. Khoang cach gilta cac vach
ngang khong qua 15m. S6 liéu théng ké cho thiy, chiéu dai khoang hang khéng quéa 0,12 chiéu dai tau.

Két cau dic trung cua tau dau 14 hé thong két doc. Trong hé thng nay cac gian day, man va boong
t6 chirc theo hé thong doc ding nghia. Cac vach doc cua tau chay qua sudt cac ham hang, tham gia vao
thanh phan cac két cdu tang cuong do bén chung. Cac khung khoe gdm da ngang, suon khoe, xa ngang
boong khoe nam cach nhau chimg 3m — 4m.

Phan l4i, ké ca budng may tau, thong 1¢ chuyen sang hé thong két cau ngang nham tang cuong do
bén cuc bd. Phan mili tau ciing thudng thiét ké va ché tao trong khudn kho hé théng két ciu ngang.

Ching ta tht xem xét k¥ hon modt phan doan than tau trong khu vuc gitra tau, qua cdc khoang
hang, t6 chirc trong khuon kho hé théng doc, hinh 2.24. Trong hé thong ndy nhiing chi tiét dic trung
ctia than tau gdm: 1 - cac nep doc day (bottom longitudinals), 16 — da doc giira (bottom centre line web), 3
- da doc day (bottom girder), 6 — ngp doc man (side longitudinals) , 7 — nep doc boong (deck
longitudinals), 8,9 - séng doc boong (deck webs), 4 — nep doc vach (bulkhead longitudinals) va 10 — song
doc boong (deck centre line girder). Nhitng thanh phan ting cuong do bén ngang, d6 bén cuc bo gom: 2 -
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da ngang day (bottom tranverse), 5 — suon khde (vertical tranverse web), 11 - xa ngang boong khoe (deck
transverse web).

Hinh 2.24

Tau ché dau ¢& nho, chay séng c6 mit cit ngang nhu trinh bay tai hinh 2.25.
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Hinh 2.25. Mit cit ngang tau du ¢& nho, chay song.
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Mit cat ngang tau dau c& trung binh v&i du céac chi tiét vira néu duoc thé hién trén ban vé ki thuat
duoc gidi thi¢u tai hinh 2.26.
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Hinh 2.26. Két cau theo hé théng doc cta tau dau

Ngay nay tau dau phai dugc thiét ké va dong theo nhiing yéu cau khic khe nham tranh tinh trang
tran dau ra bién khi su ¢6. Yéu cau tau phai co day doi, tau day doi man doi da c6 hiéu lyc tir nhitng nam
tam muoi. Tau “than d6i” (theo cach viét ciia ngudi Anh: double hull) khong chi c6 day d6i nhu ching ta
dd quen trén tau hang kho, ma con di lién voi man doi. Khoang khong gian trong than déi nay dugc st
dung da muc dich. Cac khoang c6 thé ding chira ballast, nhién liéu va nudc ngot. Trong nhiéu trudng hop
16i di dugc mo ngay trong khu vuc man doi.

Hinh 2.27 gi6i thiéu mit cat ngang tau day doi, man déi ¢& trung binh. Chiéu cao day doi bang
chiéu rdng trong man kép, bang 1200mm. Loi di bén trong xuyén qua cac vach phan “vach d6i” doc gitra
tau. Tau duogc thiét ké theo hé thong két cau doc cho ca ddy, man va boong.
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Hinh 2.27. Mit cét ngang tau dau than kép “double hull”

Két cau “than kép” (double hull) tau dau co tinh bit budc véi tau stic chd 16n hon gidi han xac dinh
bang luat déng tau. Man kép cua tau dau c6 thé khong can bd tri trén tau sirc chd dudi 5000 dwt va mdi
dung tich khoang hang khong qua 700m’. Pay do6i khong bat budc véi tau dau stc ché 5000dwt hodc
hon néu théa mén nhitng diéu kién khic khe qui dinh riéng cho tau dau, s& duoc ban tiép sau day.

Tau dau stic chd dudi 600 tin deadweight duoc phép khong sir dung day do6i, man doi.

Pay d6i tau phai dam bao dung tich can thiét do vay chiéu cao day doi khong dugc phép dudi mirc
qui dinh. Chiéu cao day d6i tinh bang B/15 (m) hodc 2,0m, chon gia tri bé hon, song trong moi trudng
hop khong duge phép nho hon 1,0m, véi tau co sitc chd hon 5000 dwt. Chiéu cao thap nhat ap dung cho
tau co suc chd 600 < DWT <5000 s€ 1a 0,76m.

Chiéu rong man dbi tinh theo cach : b= 0,5+ % (m) hodc b =2,0 (m), chon gia tri bé khi

tinh. Tuy nhién yéu cu bat budc, chiéu rong nay trong moi trudng hop khéng duoc phép nhé hon 1,0m.
Truong hop tau ¢ stre chd 600 < DWT < 5000 chiéu rong tinh theo cong thirc: b= 0,4+ 2;£Z)T (m)
hodac 0,76 (m), chon gia tri bé trong tinh toan.

Két cdu hdn hop theo hé thong doc va hé thong ngang khong chi dung trong tau hang khé ma con
tim thdy chd ding trong tau dau. Mat cat ngang miéu ta két cau hén hop cua tau chd dau 13. .500DWT
dong trong nhing nim gan day dugc trinh bay trén hinh 2.28 tiép theo. Hinh 2.28a mo ta két cAu mat cat
ngang khung sudn thudng con hinh 2.28b mo ta két cau mit cit ngang khung suon khoe.
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Hinh 2.28a. Mit cit ngang khung suon thuong tau dau 13.500DWT

Trén hinh ta thdy, tau st dung két cau than kép phu hop véi luat dong tau ngay nay. Pay doi tai doc
tam tau cao 1400, ra ngoai man cat 1én cao d6 1600, khoang cach gilta man trong va man ngoai la 1200.
Boong, ddy va man trong két cau theo hé thong doc, man ngoai két cdu theo hé thong ngang. Khoang cach
giita cac dam co cau 1a 600. Tau sir dung két ciu sdng chinh day dang hop, khoang cach giira hai tam song
chinh day bang chinh chiéu cao séng hinh thang ctia két cdu vach doc, con dai ton sdng nam rong 1500,
day 15,5mm. Ton ddy ngoai 11,5mm; ton ddy trong 13mm; ton man 14mm; ton hong 11,5mm; tdn boong
11,5mm. Dam co cau cia cac dan st dung thép mo, quy cach dam co cdu nhu sau: dim doc boong
200x11,5; ddm doc man trong 220x10; dam doc day trén 260x11; dam doc day ngoai 240x10; suon
thuong 200x11.
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Hinh 2.28b. Mit cit ngang khung suon khoe tau dau 13.500DWT

Hé théng hér} hop dung trong tau dau ven bién duoc trinh bay tai hinh 2.29. M5 hinh dang nay
con dugce dung pho bién cho tau dau chay song.

200mm & 12-5mm

- R
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Hinh 2.29. Mt cét gifra tau dau ven bién, ¢& nho
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Pic tinh chung két cdu cac tau dau nhu d3 dé cap, khu vuc tir budng may vé sau va khu vuc phia
mii h¢ thong két ciu doc kh6ng xam nhdp vao hodc xdm nhap cé muc do. Trong hai ving dang dé cap
két cau tau chu yeu tuan tha qui dinh cua hé théng ngang. nhimg doi hoi dat ra cho nhirg nha thiét ké
khi xtr Iy két cau tau dau 1a dam béo tinh lién tuc cta ban than két cdu tai khu vue qua dg tu hé thdng doc
sang hé thong ngang. Noi cach khac, phai danh uu tién cho su lién tuc cac co cau doc nham dam bao do
bén chung cua tau. Trong thuc té chung ta co thé thdy, gia tri momen uén tau tai khu vuc cudi tau bi
giam dang ké néu so vé6i gia tri momen uon tinh cho khu vyc gitra tau. Dleu nay cho phép nguoi thiét ké
tim cach giam dan sy tham gia ciia co cau doc trong khu vuc nay, mién rang cong viéc d6 xay ra hai hoa,
khong gay su xdo tron dot ngot.

Hinh 2.29 gidi thiéu hai mit cit tau qua khu vuc budng may tau ché dau di bién, c& trung binh.
Hé thong két cdu dung tai ddy mang du déc trung h¢ théng ngang. Cac co cau doc ctia hé thong doc tau
sau khi di sudt cac khoang hang con duoc tiép tuc dudi cac hinh thirc thoa dang. San trong khu vuc buong
may dat ngang mic ma séng doc man (stringer) dang chiém giit va nhu vy co céu khoé nay van tiép
tuc cho den hét pham vi buong may. Cac song doc man khac dugc keo dai cho dén vom dudi cua tau.
Cac co ciu khac thudc hé théng két cau ngang thiét ké du yéu cau dam bao do bén cuc bd ma yéu cau
nay thudng rat cao ddi v6i budng may tau.

Bé may trong khu vuc nay c6 két cau cung viing nhu cadc bé may trong tau van tai bién bat ky
nao.
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Hinh 2.29. Mt cit ngang qua buéng may tau dau
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Cach 1am khac dung trong két cAu khu vue miii va khu vuc 14i tau dau 13 tuan thu cach b tri ctia hé
thong doc. Hinh 2.30 trinh bay mat cat ngang qua khu vuc budng may tau dau di bién, bo tri co cau trong
hé thong két cau doc. Trong trudng hop ndy cac nep doc kéo dai sudt tir miii dén 1ai.

Diéu can ban tai day, day doi clia tau trong ving ndy can dugc giai quyét theo cach thich dang,
khong nhat thiét phai tuan thu cac qui dinh ctia hé thong két cau doc mot cach cung nhac. Khoang khong

trong day doi tai vung nay dugc chia ra cac vung chira dau dy trir, nhot, nude vv..

. do vay phai dugc

“qui hoach” theo cach hop ly nhat. Hé thong két cau ngang dung cho vung nay tao nhleu thudn lgi hon
cho cac cong viéc. Ngoai diéu d6 ra, yéu cau dam bao do bén cuc bo tai day phai dugc dat 1én vi tri cao;
hé thong két cau ngang nhu ching ta di ban dén, lam viéc nay t6t hon.
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5.3. Tau ché hang roi

Tau chd hang roi dung chd hang hoa thé hat, chd quing hodc vat liéu twong ty, chua dong géi. Hang
thudng dugc chat dong trong qua trinh bao quan va ca khi chuyén ché. Trong tiéng Anh tir “bulk” dugc
dung chi hang loai ndy. Trong trudng hop niy hang bulk nén duoc hiéu hang chat déng, hang khéi (s6
lugng) 16n vv... Tau ndy duoc goi chung la tau ché hang roi — bulk carrier trong tiéng Anh hoic
Massengutschlﬁ‘ néu ding tiéng Puc . Nhirng mat hang thuong gap trong nhom hang nay la quang kim
loai, khong kim loai, than d4, hat ngti coc, mot sO loai hoa chat, cat, xi mang vv...Hinh 2.31 gi6i thiéu so
d6 b tri tau chd quang 16p Panamax.
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Hinh 2.31

Tau ché hang roi duge phat trién theo hai hudng chinh. Hudng thir nhat tap trung chuyén moén hoa
tau dugc ché tao. Theo hudng nay tau chi chd mot mat hang, khai thac theo nhing tuyén duong di dwoc
hoach dinh. Trong qua khtr di ¢6 nhiing tau chi dung dé cho quing (tau ché qudng), tau chd than da, tau
ché xi mang, tau chd duong vv...

Tau ché quing: Dac tinh no6i bat cia mat hang ché bang tau nay 1a trong lugng riéng cia quang
16n hodc rat 1on. Mat khac cude van chuyen quang thap hon rat nhiéu néu so vOi van chuyén mit hang
khac. Hai diéu trén doi hoi nguoi thiét ké phai c¢6 cach xir 1y, tau chd quing két ciu khong quéa phuc tap,
ciu ky, song tau phai tao moi thuan lgi cho viéc thao tac boc d& hang, 1&én hang. Tau phai du do bén, ca
bén chung va bén cuc b, dam bao tau di d6 an toan trong qua trinh khai thac.

Nhimg doi hoi khit khe viranéu dua dén két cuc kha hap déan, két cdu tau chd quing ludn co6 dang
bat thudng néu so v4i tau van tai bat ky ma chung ta da gap. ‘Hinh 2.32 trinh bay ba mat cit ngang tau

chd quing tiéu biéu. Hinh 2.32a gi6i thidu tau chd quing xap xi 60.000dwt, hinh 2.32b danh cho tau
24.200dwt va hinh thir ba trong nhém danh cho tau 18.900dwt.
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Hinh 2.32. Mit cét ngang tau chd quing

Mt cét doc tau ché quang tiéu biéu duoc gidi thiéu tai hinh 2.33 sau.

7,
B.M i 2 . 7\,
TTTIITIT S S | 1 1 I T | /l A

Hinh 2.33. Mit cit doc tau chd quing

{

Huéng tht hai tip trung xur Iy nhitng van dé ky thuat dé tao ra nhimg tau chd dugc nhiéu mit hang.
Trong hudng nay nguoi ta ché tao nhimng tau “két hop” dung dé ch¢ nhimg mat hang khac khac nhau
trong cac chuyén di va vé. Vi du, tdu chd quing khi di song lic vé thay vi chay ballasst tau c6 thé cho
than. Mat hang cua tau dang nay bao gém tir hang roi, hang kho dén hang long. Bang ké dudi day trinh
bay dung tich riéng p, tinh bing m*/t cho mot sé mit hang dung trén cac tau ché hang roi néi chung va
tau “két hop” noi riéng.

Quing sat 0,25 - 0,85
Boc xit 0,72- 1,0
Phot phat 0,7—-1,2
Than da 1,10 - 1,65
Ngii cdc (ning) 1,13 - 1,45
Ngii cbe (nhe) 1,50 -2,2
Xi mang 0,70 - 0,75
Puong 0,90 — 1,30

Trong hudng nay ngudi ta con tao ra loat tau tong hop (hodc hiéu theo cach khac, tau van ning).
Tén goi tau nay co thé 1a tau ché hang roi tong hop - Universal Bulk Carrier (UBC) hodc Universal
Bulk Ship, viét tit UBS. Tau nay dung ché hang dang bulk cho ca chuyén di va ca chuyén vé.

Tau chd hang roi da dugc dong c6 do 16n trung binh, tinh bang DWT nam trong bang tong két

sau.
Tau ché dau tho 60.000
Tau chd quang 40.000
Tau tong hop 32.000
Tau ché boc xit 16.600
Tau cho than da 4.000

Van tdc khai thac ctia d6i tau nay khéng qua 14 — 16 HV/h. Tau chay cham trong nhom thudc tau
chd than, xi mang, van tdc  chi vao khoang 11,0 — 11,5 Hl/h. Tau téng hop c6 khi chay nhanh hon
16HI/h. Hinh 2.34 gidi thiéu tau ché hang rdi da nang (UBC) loai dang dugc dong va khai thac phd bién
nhat hién nay, 16p Diamond 53 (53.000 DWT), hién dang duoc dong hang loat tir nim 2003 tai cac xudng
dong tau Trung Qudc va Viét Nam. Hinh 2.35 gi6i thiéu mit cat ngang cung tau,
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Tau ché dau-quing. Mot trong nhiing tau két hop cong viéc duge nhitng nha dong tau thiét ké dau
tién la tau cho dau trong chuyen diva quang chuyén vé (tiéng Anh: Combination Vessels). Nhin chung
két cdu tau ché quing — dau, goi tat 1a tau O-O (Ore-Oil carrier), khong khac tau chd quing, tiéng Anh chi
goi Ore carrier, gi6i thi€u trén hinh 2.36. Diém khac nhau chinh déng thoi 1a dau hiéu phén biét tau O va
0-O 12 trén tau cho mat hang dau nhét thiét c6 budng bom va hé théng bom hang. Ngoai ra tau O-O con
c¢6 hé thong thoat khi do dau, cac khoang cach ly giita hanh lang, khoang hang man.

GENERAL ARRANGEMENT IN ORE/OIL CARRIER
COFFERDAM & PUMPROOM SLOP

FUEL
OIL  |BALLAS OlL OolL FORE PEAK
OIL/DRY OIL/DR
ad OIL/DRY /ORY OIL/DRY
OIL__[BALLAS OlL oiL
e e —
,%TB W& |
i
COFFERDAM & PUMPROOM FUEL

WING WING
TANK TANK
CENTRE
—  JTANKHOLD L
DUCT
DB KEEL
N
ARRANGEMENT OIL CARGO

IRON ORE CARGO

Hinh 2.36. So dd bd tri tiu 0-O

San phém dau van chuyén trong tau dang ndy c6 ty trong trong gi61 han 0,80 + 0,90 t/m’, tuong
duong h¢ s6 dung tich ché hang cua tau 1,10 + 1,25 m’/t. T day co thé thay dleu can suy tinh la dung
tich can cho viéc chira hang nhe, trong trudng hop nay 1a san pham tir dau, s& gap hai 1an dung tich can

cho hang nang.

Hang 16ng trén tau O-O chira trong cac két bd tri trong cac khoang man hodc day déi, trong cac két

mdt cat ngang dang chit L, cac deeptank vv...

Bé tri budng bom va s6 luong bom trén tau O-O nhim dam bao bom hang, gdm nhan hang, chuyén
hang dén vi tri tdp két trong han dinh chuan. Thong thuong thoi gian bom hang khoang 10 — 12 gio.

N3

l I
| X

Hinh 2.37
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Hinh 2.37 trinh bay bd tri tau O-O deadweight 44.500t di dugc ché tao va sir dung c6 hiéu qua.
Ghi chu trén hinh mang ¥ nghia: 1 - két hang, 2 —két ballast, 3 — két du trit tau, 4 — budng bom, 5 —
kho. San pham tir dau duoc chira trong cac két tai cac ving danh dau bang 2, 3, 5, 6. Quing chi dugc
bd tri trong viing 1 va 4.

Tir cac hinh vira trinh bay ¢ thé nhan xét chung vé tau nhom nay nhu sau. Pay 1a nhom tau mot
boong, bb tri budng may phia lai, ddy d6i, man doi. Pay d6i ciia tiu nay c6 chiéu cao qué ¢, man doi,
néu co, thinh thoang ciing quéa c¢&. Chiéu dai khoang hang dai hon tau nhom khac. Vi tau chd quing 1a
mat hang ning, dung tich him hang khong doi phai 16n nhat ma chi ¢ muc vira di.

Thong 1& chung ta thiét ké tau chd quing theo yéu cau vé dung tich riéng ham hang trong gidi han
i = 0,50 = 0,60 m’/t. Can néi thém, nhitng nam cudi thé ky XX kha nhiéu tau trong nhém c6 dung tich
riéng danh cho ham hang dat dén gia tri 0,70 ~ 0,85 m’/t. Dung tich ham hang thuc té cua tau duoc tinh
sau khi loai trir dung tich man dbi va ddy déi trong khu vuc nay. Cong thic kinh nghiém xac dinh chiéu
rong ham hang by, (chiéu rong tau trir hai 1dn chidu rong khoang man) va chiéu cao day doi tau cho
quang hgg nhu sau:

bun _ 0,50 +0,60 ; ha 0,25+0,30
B H

Dung tich cac khoang man, ddy d6i dung cho viéc chtra du trit va ballast. Diéu khac thuong nifa,
ballast con dugc chira tai cac két trén ching ta da [am quen. Cac két trén tuy dung tich khong 16n song
luong ballast tai day gitip cho viéc kéo trong tim tau 1én cao trong cac ché do khai thac. Can néi lai cho
15, vOi tau van tai thong dung hodc tau dau chung ta tim moi cach ha thip trong tAm tdu nhim ting kha
ning 6n dinh. Nguoc lai voi tau cho quang, tinh thé thuong dao nguoc, voi hang nang, trong tam tau
thudng ndm thap 1am cho chiéu cao tim nghiéng cta tau ting nhiéu néu so Vol tau thong thuong. Véi
tau c6 GM 16n qué ¢& nhu chung ta di quen goi trong phan ly thuyét tau, tau s& “cimg” qua. Tau cimg s&
lac v6i bién @6 khong nho song chu ky lic qua
ngan, tinh ém cua tau khong con, do an toan
cua tau kh6 dam bao.

(a) (b)

Céu hinh mit cit ngang tau ché hang roi
duoc trinh bay tai hinh 2.38. Céac ghi chu
mang y nghia: 1 — 15 trong cho hang (opening
with portable plate), 2 — tim chan canh (side
panel), 3 — tai hang hat (grain), 4 — boong dang
(raised quarter deck), 5 — 16i di (passage).

Mot trong nhimg dic tinh thudc két ciu
tau ché quing con 1a 16i di trong tau, bd tri
dudi boong. Pay khong giéng duong him
(tunnel) ma 1a 16i di (passage) hay con goi la
hanh lang, cho phép nguoi di tir 1ai dén miii va
nguoc lai trong moi diéu kién thoi tiét bén
ngoai tré nén xau. Tir hanh lang nay c6 16i
thoat ra ngoai va ciing c6 ca 16i dan ra khoang
man, dén day doi. Loi di bi ngan thanh timg
doan nh¢ cac ctra ra vao. Tai vach kin nudc
nhét thiét phai b tri cira kin nudc.

{g) s

Hinh 2.38. Mit ngang dién hinh tau hang roi

77777777
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Tau chd hang long va hang roi: Ho tau chd hang long — hang roi khéd da dang, tuy nhién khong
khac nhiéu so véi tau tong hop da trinh bay. Nhimng yéu cdu bd sung cho tau lam nhiém vu két hop
thuong danh cho hang 1ong, cu thé hon cho cic san pham tir dau. Céc tau dau tién ciia nhom nay ra doi tir
nhitng ndm siu muoi va ngay cang phat trién kiéu cach, mau ma.

Tau chd hang két hop dau-hang roi-quing: Tau nhém nay duoc viét bang tiéng Anh Oil-Bulk-Ore
Carrier, viét tat OBO carrier, c6 két cau da dang (hinh 2.39).

PUMPROOM FUEL
ENGINE ARR I R A Ml il i FORE
ROOM PEAK

AHL
e s 5 9 5 5 5 5 5

STOOL SPACES ABOVE DOUBLE BOTTOMS/DUCT KEEL

|

DUCT KEEL

'DOUBLE
ARRANGEMENT  BOTTOM

Hinh 2.39. So db bb tri tau OBO
Kho khan 16n khi giai quyét nhing van d& thiét ké két cau tau chd hang két hop 1a tim giai phap
dung hoa cho hai két cau tiéu biéu néu ti€p tai hinh 2.40. Két cau bén trai dung cho tau chd hang roi chinh
hiéu (Bulk carrier), hinh bén phai 1a két cau déc trung cia tau chd quang (Ore carrier), dugc veé cung ty 1€.

OIL CARGO DRY BULK CARGO

A
Khoang hang s két
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Hinh 2.40. Mit cét ngang tau Bulk carrier (a) va Ore carrier (b)
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Két cau dic trung cta tau ché hang roi (bulk carrier) c6 thé thay trén hinh 2.41 trinh bay sau déy.
Tau day doi véi chiéu cao ddy kha cao, co truong hop dén 6m. day trong thuong dit biang subt ca chiéu
rong tau. TAm day trong dugc han c¢d dinh v6i tim man va dugc lién két véi tAm man qua mi héng
(bracket). Kich thudc ma hong thuong rat I6n. Pic diém tha hai cia két ciu nay 14, két thuong (top
tank) co kich thudc kha 16n, dung tich 16n ding vao hai viéc khac nhau: hoic dé chira nude dan hodc dung
chtra hang. Hang dugc dua vao két qua hé théng miéng hiam hang dién tich kha nho trén boong.

! TRANSVERSES
| 3 m APART

WATER BALLAST
OR BULK CARGO
VERTICAL
! CARGO SPACE SIDE FRAMES
| TANK _TOP
s
rn T HOTCH LOWER HOPPER S e
WATER BALLAST
| snmnzn s FLOOR _ N -
SOLID FLOORS 3 B
| 3m APART 3
TANK_TOP
<

o] §

Hinh 2.41. Mt cét ngang tau hang roi c6 két ciu hon hop

Két cAu tau thudc kiéu két cau hon hop ngang — doc. Céc nep doc day, doc boong b tri theo cach
quen thudc nhu van dung cho céc tau van tai khac theo h¢ thong két cau doc. H¢ thong cac suon dam bao
dd bén cuc bd khong khac nhiéu néu so véi tau van tai hang kho.

Tau véi két cdu kiéu ndy ding vao viéc van chuyén than, hat ning va cac hang nang khac chi trong him
hang, va hang hat nhe vira trong khoang hang vira trong két thuong. Khi cho hang néng trong khoang,
cac két thuong chira nude dan nham néng cao trong tAm tau, bang cach d6 ha thap chiéu cao tim nghiéng
ban ddu GM), giam lic ngang cho tau. Bién phap chdng tau “cting” nay dugc ap dung cho tiu chd hang
nang, dam bao tinh ém va dam bdo an toan cho tau.

Két cAu va vai trd tim nghiéng trong tau ché hang roi da dang. Vach nghiéng tai hong
(hopperside) bé tri dudi nhitng goc xac dinh, tao thuan loi cho qua trinh béc dd hang va bao quan hang
trong van chuyen V6i tau chd hang nang, vach hong han ché dung tich phan dudi cua khoang, bét bude
hang phai don 1én cao, trong tim hang nang theo. Hang rdi theo trién dc cia vach nghiéng d6 xudng
ving tap két nhanh hon khi bdc d& hang. véach nghiéng phia trén lam nhiém vy chinh 1a nén che sat mat
thoang hang hat khi ché hang day khoang. Vach nghiéng th1et ké phu hop véi do ddc tu nhién cia ngon
hang c6 tac dung ngan dich chuyén mit thoang hang. Két cau cta vach nghiéng gidi thiéu tai hinh 2.42.
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Top and bottom
connections

Hinh 2.42a. So d6 b tri két cdu tau ham hang Bulk carrier

Nhitng chi tiét chinh ghi trén hinh 2.42 mang ¥ nghia sau: 1- Suon khoang (side shell frame), 2-
Ranh gidi cta vach ngang va vach nghiéng (boundaries of transverse bulhkeads and bukhead stools), 3-
boong ngang (cross deck), 4- Thanh quiy miéng him hang (hatch coaming), 5- Sudn ngang trong két
ballast (hopper side transverse), 6- ton day trén (inner bottom plating). Dé hiéu rd hon b tri nay, hinh
2.42b gi6i thiéu mit ct ngang cung hinh.

Hatch
coaming

\“l- platin\g‘

Strength deck  Strength deck
fongitudinal

Topside tank plating
Vertical strake

Topside tank
sloping plating

LT ETT

-

Topside tank sloping
plating longitudinal

Topside tank
transverse

D( Topside

}— tank

Side shell
longitudinal

Side shell frame Side shell
CARGO HOLD | plating
Hopper tank sloping plating
Side shell
longitudinal
Jnner Hlo?'per‘ tanlftslé:?ping
bottom plating plating longitudinal A
Inner ‘/ transverse
Bottom side bottom -
girder longitudinal
Double ST T T [ 1T [ ¥ 11 e
botto O 0 O longitudinal
tank 1)‘ 1 1/ 11 1 1_1/3
Keel plate / Bottom shell / 7- e
lati
Double bottom oo pating

tank floor

i Hopper
longitudinal tank

Hinh 2.42b. mit cit ngang dién hinh ham hang Bulk carrier
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Mot cach tuong tw, hinh 2.43 néu dudi day trinh bay day du két ciu véch nghiéng hong lam chirc
nang thanh két hong va vach nghiéng trén lam chirc nang day két thuong trong tau ché quang kiéu cil.
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Hinh 2.43 Hinh 2.44

Diéu c6 thé noi thém, két cau cac khoang nay theo hé théng ngang trong truong hop cu thé nay. Ldi
di trén tau nay bo tri khoang gitra hai két nudc dan dang néu.

Truong hop tau ¢ hai vach doc, b tri vach nghiéng hong va vach nghiéng trén nhu tai hinh 2.44,
Truong hop sau ching ta c6 thé thay rang 161 di dugce dat cao, ding vao vi tri top tank ma céac tau khac
van thuc hién.

Tau chd quing dugc dé cap va gidi oL
thiéu tai céc hinh 2.32, 2.40b c6 két cau
thuc sy phuc tap. Két cau theo hé théng
doc 4p dung triét dé cho day, man, boong
va cac vach doc, khong ké vach dimg hay
nghiéng. Quang thugc nhom hang ty
trong 16n can duoc quan tdm luc chat
hang dé trong tdm hang nam cao nhat
trong diéu kién co thé. Khoang chira
quang c6 dung tich khong 16n, nam cao.
Chinh vi I& d6 chiéu cao day doi tau dat %
con s6 chong mat nhu da néu. Vach doc
tau kién cd, nam rét gan mat doc gilta
tau. Vach nghiéng phan vach dudi thay
cho vach nghiéng hong néu trén, han ché
lan rong cua quang tai day trong, vach
nghiéng phan trén cua vach ngin dich
chuyén quing tai mat thoang.

NN

Hinh 2.45. Két cu tau chd quing

Do bén cuc b phai duge xem xét kj va ¢é bién phap xir 1y thich hop trén tau chd quing. Hé thong
khung suon khoé, hay n6i du hon, rat khoé, dam nhan chic nang sau. Hinh 2.45 trinh bay trong ban vé
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phéi canh két cau tau cho quiang. Nhirng chi tiét chinh ghi trén hinh mang y nghia sau: Ki chinh hay
con goi song chinh, ki dng mang s6 1, con 2 — khoang chira quang, 3 — 161 di va 4 — két ballast.

Hinh 2.46 tiép theo trinh bay ban v& mit cit ngang tau chuyén dung trong linh vuc ching ta dang

quan tam.
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Hinh 2.46. Két ciu mit cat ngang tau chd quing

Tau O-O nhic tai phan du6i day co két ciu gan giéng mé hinh vira dé cap tai hinh 2.46. Dic trung
cua tau nhém nay, tdu mot boong, hai vach doc, day doi cao, hinh 2.47.

Hinh 2.47

Mait hang thu nhét, tir chit O ddu c6 xuét xir tir Ore, duogc xép tai khoang trung tam, bi ngan bé‘mg
hai vach doc dii bén. Truong hop nay tau lam viéc khong khéc tau ché quing. Mt hang O thi hai, Oil —
dau, ché trong cac két hinh L bd tri tai cac khoang man va day doi. Trén hinh 2.47 ky hiéu 2 chi cac két
dang L dung chira hang (oil - dau), 3 — quing (ore).
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Mit cit ngang dic trung cua tau O-O giéi,thiéu p2045 mim
phia phai hinh 2.47. C6 thé nhan thay rd, két cau tau !
|

0-0O theo h¢ thong doc. Hé thong cic thanh giang
ludn phai c6 mat nham tang cuong do bén cuc bo.

Tau UBC trinh bay tai hinh 2.34 cung cic mat g . T .
cit ngang phd bién tai hinh 2.35 1a hinh miu cua —r\/\w< AT //. %% >
nhom tau bulk carrier hién dai. Tau khong chi chd TR I L L1 L1

mot loai hang duy nhit ma phai chod két hop, cho
nhiéu loai hang tinh nang khac nhau.

: w=1dinlm
Diém khac ciia tau dang trinh bay 1a hé thong ::% =

cac boong gitra (tweendeck) dugc bd tri xen k¢ trong \\'"u / M WW

cac khoang hang cua tau. Hinh anh b0 tri tweendeck
nhu minh hoa tai hinh 2.38¢. Tau ching ta dang xem % //// / P

xét, chicu doc chia thanh 5 khoang hang dai, bo tri ba Y //:4(4 %, // 7
cum tweendeck man. Vach doc khéng toan phan, ’
hiéu theo nghia, vach khong gin chan vao san day,
khong kéo dai lién tuc sudt chiéu dai nhu nhiing vach
chung ta gip trong tau diu, cho phép tao nhiéu
khoang hang mang tinh dgc ddo. Theo mo6 hinh 2.38e,
khong gian bi vach doc va tweendeck ngan nam tai vi
tri cao, thuan tién chira hang hat hoic nudc dan.
Truong hop str dung cac khoang dang néu chtra hang
hat, khoang dudi chira quidng chung ta c6 tau chd it
nhit hai loai hang. Ngoai khu vuc ‘tweendeck khong

toan phan vach doc thay do6i két cau. Thong thuong A u=150un
vach doc ha thap phan chian dén ngang tim song doc r_\é

man (stringer) hodc sau hon song khong chgrn day, E’“ % W W /'1—77

hinh 2.38¢g va 2.38f. Cac vach nay co thé coi la vach

treo, ludn bi h?mg chan. | ‘@ /// V7, ////, /
Véch hing chan kiéu nay cé tac dung rat tot Rl / // o

ngan nho mat thodng tai ngon chét hang hat tai
khoang tau, trong khi cho phép hang tudn tir cac
khoang man vao day khoang gitta. Bién phdp ngéan ﬁ
anh huong mat thoang nhu thé ndy t6 ra rat hiéu

nghiém. Truodng hop sau cho phép sir dung tau vao EQL
viéc ché hang roi ty trong khong cao trong tat ca cac
khoang hang. So d6 chat hang ctia hing Mc Gregor B sy
ap dung cho tau UBC dang dé cap c6 dang nhu tai \%\
hinh 2.48. Trén so dd tai hinh 2.48 phan biét cac loai

hang sau: a) quang nang, dung tich riéng ham hang:
0,45 m3 /t; b) than d4, dung tich riéng ham hang: 1,33

m3 /t; ¢) hat ning, dung tich riéng ham hang: 1,25 m3

/t; d) hat nhe, dung tich riéng ham hang: 1,56 m3 /t;

hinh 2.48e danh riéng cho truong hop chay dudi

ballast.

\

hang ~ ballast BB dtrir

Hinh 2.48

Hinh 2.49 cho so d6 d6 dong hang va vai tro cta cac két trong ving khoang hang ctia qué trinh
chuyén chd hang hoa
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BULK CARRIER HOLD

Hinh 2.49

5.4. Tau ché hang thung tiéu chuin (container).

Thung tiéu chuan duoc dé xut tir rat som, trude nhitng nim nim muoi. Pén nhimg nim sau muoi
thing tiéu chuan duoc thong nhat hod va duoc dung trén khip thé gidi. Thung (container) kich thudc
LxBxH tinh bang don vi feet (20x8x8) dugc thdng nhat 1a don vi chuan dung cho tau container. Mot don
vi thung dai 20” dat trén tau goi la TEU (Tweenty feet Equivalent Unit). Nam 1964 t6 chirc qudc t& vé
tiéu chuan héa IOS (International Organization for Standarnization) thong nhat dua ra tiéu chuan cho cac
thung dung van chuyén hang hoa trén tau thuy. Céc thing nay c6 kich thudc do trong hé metric, theo qui
dinh mang tén goi tiéu chuan ISO nhu sau:
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BULK CARGO LOADED IN A TRADITIONAL
TWEENDECK VESSEL:

TRIMMING IS REQUIRED AND DISCHARGE IS
DIFFICULT

LOW DENSITY BULK CARGO LOADED IN A BULK
CARRIER:

LITTLE TRIMMING IS REQUIRED AND ALL

THE CARGO IS ACCESSIBLE FOR GRAB
DISCHARGE

1 “TOPSIDE” OR

HIGH DENSITY BULK CARGO LOADED IN A
BULK CARRIER:

NO TRIMMING MAY BE REQUIRED, BUT THIS
DEPENDS UPON THE PROPERTIES OF THE
CARGO.

CARGO IS ACCESSIBLE FOR GRAB DISCHARGE




Kiéu Kich thudc phu bi, (m) Trong
Dai Rong Cao luong tdi da,
t
IA 12,20 2,44 2,44 30,5
IB 9,15 2,44 2,44 254
NHOM I IC 6,10 2,44 2,44 20,3
ID 3,05 2,44 2,44 10,2
IE 2,04 2,44 2,44 7,1
IF 1,52 2,44 2,44 5,1
1A 2,92 2,3 2,1 7,1
NHOM II 11B 2,40 2,1 2,1 7,1
11C 1,45 2,30 2,1 7,1

Thung nhom I cé chié‘u rong va chiéu cao cung mot ¢ 8’ (twong duong 2,44m trong ti€u chuafm
ISO), thung nhom II c6 chi€u cao cung c& 2,10m. Trong lugng to61 da ghi trong ti€éu chuan da tinh dén
luong hang trong thung. Hinh dnh thung container dugc tham khao trén hinh 2.50 duéi day:

container. Cornercasting

Front Header

|
i

e ‘ ﬁﬁ]ﬁ!ﬂw !il s
' N ’ﬂ'l.lll / //

h_lmemlmlm&a'

\
;

Locki Bars Rear corner post

Hinh 2.50
Cong cu van chuyén container trong van tai bién 1a tau chd container (container ship), bao gom:

= Tau cho hang bach hoa (General Cargo Ship): chu yéu cho hang bach hoa thong thuong, nhung
trong moi chuyén c6 thé nhan chd mot s6 lugng han ché container xép trén boong.

» Tau ban container (Semi-Container Ships): thuong dugc cai tao tir cac tau hang bach hoa, trén tau
cO vai ham tau thich ting dé chtra container va mot s6 container dugc x€p trén boong. S6 ham hang con
lai dé chd hang bao goi thong thuong.

» Tau container kiéu t6 ong (Full Cellular container ships): loai nay c6 cau truic mdt boong, chia
lam nhiéu ham, cé nhiéu véach ngén, trong moi ham co6 theé xép 7 +8 tang container. Trén boong cling cd
cau tric dac biét dé co thé xép dugce khoang 40% tong so container.

» Tau container ki€u RO-RO: loai tau nay cd cau truc nhiéu boong, gilta cac boong c6 cac duong
doc nghiéng, duogc bo tri & miii, duodi, hodc bén man tau co6 ctra d€ xép dd container. Phuong phap xép do
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theo phwong nam ngang (phuong tién lin — Roll on and Roll off). Theo cach nay, container dugc dé trén
xe ro mooc, 0 t6 hoac toa xe mat phang, .

. 161 dugce ddu may kéo dua thang vao ham tau. O cang dén, lai
dung dau may kéo dua thang container ciing ro modc, toa xe tir him 1én bo.

Tau container kiéu LASH (nght Aboard Ships): 1a loai tau co cau trac dic biét, co trang bi can cau
khung c6 stre ndng 500 +1500 tan dé xep dd sa lan. Strc chd moi sa lan tir 100 + 1000 tan. Trén moi sa lan
c6 thé xép hang hod thong thuong hodc xEép container cé chira hang (goi 1a sa lan container — Light

container ship). Céc sa lan duogc x&p 1én tau me (Mother Ships)
Mit cat ngang qua hinh 2.51 dudi ddy néu 1 cach sap xép thung trong tau “Semi-Container” dugc

dong vao dau thép nién sau muoi cia the ki XX. Tau duge thiét ké day, boong the hé thong doc, man the
hé thong ngang véi 02 song doc man. Diém dac bi¢t 1a tau duoc thiét ke 161 di tr thuong tang lai téi
thuong tang miii trong ham boong.

|
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|
|
|

- — — 175 IN.PL
T T e
: H H e R 182173 IN FB ._.——"’L“ T H
« RINXSOLB #T
LG el
.—
<CB7S IN PL
nasznr— N[
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k 050 N.PLy
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wea e ] — — FLG PL—]
SPACED 3 Ril
wFT 030 m.PLy
l $x3-3/8 IN.
HH 233918
[ T —
F--1- S ._.__L I J
i I
~ b GS-N.PL I ” I )
) \ FLOOR»
A T T 50 12 v 3 B P
SRRE 7 N
: N i [ | iR ‘
O DD ‘m $
i ASVZINS
¥ sueELL pLATING I L e
FLAT KEEL 10 N, SHEER STRAKE 150 IN. 8 LONG.
BOTTOM 0.89 N, SIDE
INNER BOTTOM 060 IN. BLGE STRAKE 118 M

L.,*7i9'-0 LP,,:575‘-0", Binouns»95'-0", Do ox a7 s0er = 54'-0

Tosan =31°-0", A=38,800 LG. TON
Hinh 2.51. So d6 Xép thung tau “Semi-Container

99
Tau chd container ti€u chuan cé cac khoang hang hinh khoi, du chira nhiéu day va nhi€u chong
: 90 ~

thung. Tau dang dang néu co6 thé goi la tau (chi) chd container, tuong duong cach goi cua ngudi Anh
“Full Container Ship” hodc cach goi cua nguoi Puc “Vollkontainerschiff”
cach sap xep thung trong tau “full-Container

hinh 2.52 dudi day néu 1o
Két cau trong khoang tau ch¢ hang thung tiéu chuan khac tau chd hang kho théng thudng & chd,
trén cac thanh dung cua khoang hang phai lap dat cac thanh dan huong thung. Cac thanh nay lam hai

chtrc ning dong thoi: gitip ddy nhanh qué trinh dwa thung vao, ldy thung ra va ngin can xé dich thung khi
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tau chuyén dong. Thuong gip trén cac tau dang khai thac cac thanh dan hudng lam tir thép hinh c&
100x100 hodc 150x150 mm, hinh 2.53 m6 t4 viéc bo tri cac thanh dan hudng thung nhu vay.

' : IRERER
E E E loldi.——f—o T
et PP L o i
b b PES
R B A
bt | X AR
AXKEKERSF khoang chifa containkr 1
RRINLAEARL R SR SR SR |
R (R z A Lo
XX | X ’ \ ' két man
S IRRR | BRI AR S e L
1 : i k : 17 <
4 . i 5 : i o= 5
: ; goor
: I T T 7 T i T T T 1
BHAHY SERETA FRRENRENE I Y TR
i T i i 1t 11
¢
Hinh 2.52. So db xép thung tau “full container
r1ap vach
Cot
o Tém dém
Ray din hudng Hép vach .
= o Ma ngang
! a2 O .
Roy dsii hudng

| | Cot

/

Gm ngang

=" Nep nam

- Ray don /'IUUIO_q Cot

/J Nep ndn
I Ij Raydfnh/:ub’;y‘g e nam

Hinh 2.58. B4 tri ray dan hudng

Thong 18, budng may tau container dit phia sau. Thuong ting tau bd tri [ui phia sau budng may. Piéu
khac thuong ctia tau hang thing ciing thé hién tai khu vuc nay. Trén mot phan boong 16 thién trén khu vurc
budng méy va boong 16 thién ving khoang hang, ngudi ta 1an san du cimg vimg dé chit thung cao 1én. Tau
ché container ¢& 16n, suc chd 1700TEU dugc gidi thiéu tai hinh 2.53. Piéu can duoc quan tam ddc biét khi
thiét ké tau kiéu nay 1a bd tri cac khoang hang chira du s6 thung da dinh va két ciu phai dam bao bén khi
chd thung tiéu chudn. Tai liéu trich tir thiét ké tau container trén c6 thé tham khao khi thiét ké két cdu tau
kiéu nay. Tau mang cdp dang kiém Puc (GL CLASS & 100 A5) véi chiéu dai toan bd LOA = 184,10m;
chiéu dai gitra hai tru Lpp =171,94m, chiéu rong B = 25,30m, chiéu cao man D = 13,50m, chiéu chim d
= 9,50m, luong chiém nudc A = 23.000 tan, trang bi may chinh c6 cong suat 13320 KW, duy tinh khai thac
v6i van tbe v = 19,7 HI/h. Tau mot boong, bon khoang hang. Budng may tau dit phia l4i. Tau dugc thiét
ké dé ché thung tiéu chuan 20’ (TEU) theo chuan ISO, kiéu IC song c6 thé ché thung 40’ (FEU) kiéu 1A
ctia ISO. Strc chd cia tau 1730 TEU. Trong sb thing nay 634 TEU b tri trong cac khoang, 1096 TEU
(chiém ~ 64%) bd tri trén boong.
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Viéc bb tri cac thung container nhu sau: phan giita tau ngudi ta sip container thanh 8 hang ngang,
trén miéng ham hang b tri mudi hang container, theo chiéu doc va chiéu cao tién hanh bd tri cac hang va
chong theo so dd trén hinh 2.54. Mot diéu hét sic luu trong qua trinh bb tri thung 1a két ciu khong gian
vung miii nhdm vira dam bao bd tri hop ly thung trong ham vira du d6 bén két cau cho khong gian von
chét hep va chiu tai trong lam viéc ndng né do, v€ van dé nay, ban doc co thé tham khao duoc nhiéu diéu
tir so d6 bd tri thing & hinh trén.

Mit cit ngang dién hinh cta tau container dugc gi6i thiéu tai hinh 2.55 tiép theo, mit cit ngang
khoe vung gitra tau thé hién trén hinh 2.55a, mat cat ngang thuong vung gitra tau thé hién trén hinh 2.55b.
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Hinh 2.54a. Mit cit ngang khung suon khoe tau container 564TEU

Pay d6i tau cao 1400mm. Man doi cua tau c6 chiéu rong mdi man tai ving giita tau 13 1600mm.
Két cdu day, boong, man trong tau theo hé thong doc, man ngoai theo hé thong ngang. Chiéu day ton tir
vo ngoai 11mm, t6n day trong 16mm va tén man trong 13mm. Cac dam doc boong sir dung thép ban
200x20, con dam doc day, dam doc man trong va sudn man sur dung thép mé l1an lugt c6 quy cach cho
man ngoai 180x9; man trong 180x8; ddy trong 260x10; day ngoai 220x10. Thanh din huéng dit dung
bang thép goc 130 x 130 x 12 (mm).
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Hinh 2.54b. Mit cat ngang khung suon thuong tau container S64TEU

Tiép theo, trén hinh 2.55 ban doc c6 thé tham khdo mit cit ngang ctia cung tau ké trén tai ving mili,
& day, mot 1an nira luu y vé bd tri khong gian xép thung trong hdm va phuong an két cau cho ving nay.

Tau cho hang thung phat trién khong chi s6 lugng ma ca vé do 16n trong vai muoi nim gén day.
Cung véi su ddi thay kich cd, két cau tau cling phai (101 thay nham dam bao d6 bén tau miéng ham hang
md qua rong, trong khi van phai dam bao thao tac xép thung tién hanh nhanh nhat nham giai phong
hang ngan thung trong thoi gian rat han ché.

Hién nay di tau container chiém khoang 14% vé trong tai va 18% vé sb tau ctia doi tau budn thé
gidi. Phan 16n tau container dugce dong va khai thac tir nhitng nam 70 cua thé ky XX, strc chira trung binh
cua tau container ta 1200 TEU (1989); 1500 TEU (1993) va van c6 xu huéng ting 1én. Tau container da
budc sang thé hé thir 4 va stc chd ngay cang 16n, cu thé véi tau trén hinh 2.53 di dugc dong tai Viét Nam
ndm 2005 véi ste chd 1700TEU.
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5.5. Tau ché khi hoa léng (Liquid Gas Carriers)

Tau chd khi hod 16ng thuoc nhéom tau van tai chd khi hoa long trong tau, thyc chit 12 cac binh chiju
ap luc cao trong diéu kién nhiét 6 ha thip dén mic can thiét. Ngoai tau ché khi gbc dau con co tau
chd khi ty nhién. Kiéu thir nhat danh cho tau ché khi tir cong nghiép dau khi, sau hoa long (liquefied
petroleum gas — LPG), kiéu sau danh ch¢ khi ty nhién hoa 16ng (liquefied natural gas — LNG).

LPG latén goico xuat xu tir cong nghiép dau — khi, chi chung cho nhom khi trong cong nghiép
nay la hydrocarbon , chu yeu gdm propane va butane va ca khi pha tron cta chung. Khi nay c6 thé hoa
long va van chuyén chuyén theo mot trong ba cach:

e Dudi ap suét thuong va nhiét d0 moéi truong,
e Lam lanh hoan toan dén nhiét 46 soi, tir -30°C dén -48°C,
e Lam lanh ban phan dén nhiét do xac dinh va ap luc cao.

Mot s6 khi khdc nhu ammonia, propylen va
ethylene cling c6 thé chd bang tau tau ché khi kiéu
nay.

LNG 14 khi ty nhién duoc loai bo Iuu huynh va carbon dioxide. Can thiét lam lanh khi dén nhiét do
s01 cua no, vao khoang -165°C. Ap luc giit khi hoa 1ong ndy c6 thé chi bang hoic gan nhu ap suét khi
quyén. Trong nhom nay van chuyén methane 1ong doi hoi phai thoa man nhiing yéu ciu riéng ctia nd.
bic tinh cua methane nhu ching ta da blet, c6 ap luc gidi han 45,6 kG/em? va nhi¢t d6 gioi han —82,5°C,
diéu nay c6 nghia methane chi c6 thé hoa long dudi ap luc du 16n, nhiét 46 vo cung thap.

~ Tau cho khi kiéu dau dugc viét bang tiéng Anh Liquefied Petroleum Gas Ship dugc phan loai theo
két cau cac khoang cho hang.

o Khoang hang chju dp lyc (fully pressured tanks). Dung tich cac tau nay thuong khong 16n
hon 2.000m’ . Tau dung ché chu yéu propane, butane chira trong cac binh tru , tir hai dén 6 binh, dit
hoan toan hoac khong hoan toan dudi boong. Céc binh nay duogc thiét ké dé chiu 4 ap luc dén 17,5 kG/em?®.
Ap lyc nay gan tring voi v6i ap luc bdc hoi ctia propane tai nhiét do 45°C.

e Khoang hang nén bdn phin (mot nira) hoic lam lanh ban phan (semi-pressured or semi-
refrigerated tanks). Dung tich tau nhém nay 1én dén 5.000m’. Céc binh trén tau duoc thiét ké chiu dwoc
nhiét d6 -5°C va ap luc 10n nhat khoang 8 kG/cm®. Phia ngoai binh dugc cach nhiét. Hang trong tau dugc
lam lanh va bao quan tai ap luc tinh toan.

e Khoang lgnh (fully-refrigerated tanks). Dung tich tau nhom thir ba nay c6 thé dat 10.000 m’
dén 100.000 m’. Tau dung tich nhé trong nhém thuong 13 tau dung ché nhiéu mit hang, tau 16n thudc
tau chuyén dung cho mot mit hang. Tau cho khi tw nhién (Liquefied Natural Gas Ship) dugc thiét ké va
ché tao theo nhiing chuan nhét dinh. Trong thoi gian qua nhitng nha déng tau da dang ky hon 20 sang
ché cho thiét ké tau LNG, phan dong trong d6 thudc vé nhom két cdu mang mong (membrane category)
hoic két cau doc lap (independent category). Theo khuyén cdo cta té chirc hang hai qudc té IMO ghi
trong Internatinal Gas Carrier Code trén tau chd khi c6 thé sir dung cac két cdu dang sau.

e Két lién hay binh khi lién (integral tanks), theo nghia cac khoang hang tau van tai ¢ két cau
lién than tau ching ta di quen trong cac chuong trude, dugc dung chd LPG tai ap luc khi quyén hoic
gan nhu vay.

* Két mang mong (membrane tanks) thugc két cu tau, 1am tir cac 16p vat liéu (goi 1a membrane)
tura trén cac tam cach nhiét, con cac tim cach nhiét do 1a chi tiét thuoc két cau than tau. Két mang mong
chu yéu dung cho tau LNG.
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Tau chd khi hoa long va cac kiéu dang dic trung trinh bay tai hinh 2.56. Trén hinh gidi thiéu tam
tau da dua vao st dung trong thap nién sdu muoi, thiét ké va dong tai: Germany (a), Nhat ban (b, c, h),
Phap (d), Na-uy (f), Thuy dién (g). Chiéu dai cic tau néu tai ddy nhu sau: tau ¢& nho “Ultrgas” L =
22,6m, hinh 2.56a; tau “L.P. Maru No 27, hinh 2.56b, L = 47m; tau “Nordphone” va “Petrogas”, hinh
2.56d, 2.56e L = 100m; tau “Mundagas Brasilia”, hinh 2.56f, L = 119,5m; tau “Paul Endakott”, hinh

2.56g, L =167,6m.

a)
b)
C)
b
d)

Két cAu khoang ch¢ hang cho tau cho
khi hoa long thuc hién theo cach trinh bay
nhu hinh 2.64 sau. Hinh 2.64a trinh bay so
dd mit cat ngang tau thudc nhom “gas
tanker”, hinh 2.64b gi¢i thi€u mat cit
ngang ciling tau nhém nay song mang tén
goi dic trung bang tiéng Anh “gas carrier”,
tmg dung trinh bay tai 2.63b, ¢, d. Co6 thé
phan biét ky chi tiét hon vai tén goi gin
lién véi tau cho khi hoa long nay. Hinh
2.64c gi6i thiéu  két cau mang tén
Kvaerner-Moss, ung dung ctia né thé hién
trén so dd 2.63f, hinh 2.64d trinh bay hé
thong “membrane” ding rat nhiéu trong
nhom.

Hinh 2.64

g

h)

Hinh 2.63

&b

B tri tau chd khi methane hoa 10ng trinh bay tai hinh 2.65. Két cdu dic trung tau nhom nay duoc

gidi thiéu tai hinh 2.66.
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5.6. Tau khach

Khac véi cac kiéu tau chiing ta dang xem xét ca vé bd tri va két cau, trong nhoém tau khach nguoi ta
phan biét tau di bién thuong duoc ché tao véi kich thude 10n, tién nghi day du voi tau chay noi dia gom
tau song, tau trong vinh. Tau khéach ndi dia thuong cé kich thude nhd, hoac duge su dung chd khach
chay chuyén tuyén (tau cho) hodc ché khach du lich. Bé tri cuia cac tau ndi dia nhin chung kha don gian
do thoi gian hanh trinh ngin. Két cau cua tau thong thuong theo hé thong két ciu ngang. Hinh 2.67 gidi
thiéu cac chi tiét cau triic ctia tau khach hang ven bién thudc loai nay, trong d6 hinh 2.67a gi6i thiéu cac
chi tiét tong thé, con hinh 2.67b mé ta két ciu day.

15

Hinh 2.67. Chi tiét cdu tric tau khach — hang ven bién

Céc ghi chd trén hinh 2.67 c¢6 ¥ nghia: a) phan tong thé (general view): 1- chan vit (propeller); 2-
sdng dudi (stern frame); 3- banh 14i (rudder); 4- xudng cong tac (tender); 5- cau xudng (boat davit); 6- dén
dudi (stern light); 8- cau neo (anchor davit); 9- soma (fair-lead); 10- san xéc to (quadrant grating); 11- cot
budc/bit (bollard); 12- théng gié hinh ndm (mushroom ventilator); 13- tréng toi quan day (wire reel); 14-
ot chinh (main mast); 15- dng khoi nha bép (funnel of galley); 16- két vé sinh (sanitary tank); 17- cira troi
budng may (engine room skylight); 18- ong khoi (funnel); 19- 6ng thong gié mat khi (cowl head
ventiltor); 20- coi hoi (air whistle); 21- lan can/tay vin (hand rail); 22- cabin/lau 14i (bridge); 23- lan can
ho (open rail); 24- dng théng hoi két (tank air pipe); 25- dén man (side light); 26- van nap ham (hatch
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board); 27- miéng ham (hatch); 28- xa miéng ham (hatch beam); 29- can cau diy giang (derrick boom);
30- cot cau (foremast/derrick post); 31- dén dinh cot (mast head light); 32- tdi neo ndm (windlass); 33- cot
co mili (jack staff); 34- ham day (rope hole); 35- neo (anchor); 36- cira man/cura hiipld (scuttle); 37- 6ng
ludn day (mooring pipe); 38- 16 thoat nudc (freeing port); 39- ciu thang man (gangway port); 40- ham
hang (cargo hold); 41- budng khach (passenger accommodation); 42- buéng may (engine room); 43- vach
duoi (after peak bulkhead); 44- vach ngang kin nudce (water tight bulkhead); 45- day doi (double bottom);
46- day don (single bottom); 47- sudn khoe (web frame). b) Két cdu ddy (bottom construction): 1- ton
giita day (plate keel); 2- song chinh day (keel son); 3- tim mép (rider plate); 4- dam ngang day dudi (main
frame); 5- dam ngang ddy trén (reverse frame); 6- da ngang dic (solid floor); 7- tAm ddy ngoai (bottom
plate); 8- tim day trong (inner bottom plate); 9- suon (frame); 10- ma (bracket); 11- da ngang déay (floor);
12- séng phu canh (side keelson); 13- ma hong (bilge bracket); 14- vay giam lac (bilge keel); 15- dai ton
hong (bilge plate); 16- ton man (side plate).

Hinh 2.68 tiép theo gi6i thiéu két cdu mot sé mat cat ngang dién hinh cta tau khach hang di bién cap
han ché II “Kién Giang 57”.

Tau c6 chiéu dai toan by 37,35m; chiéu rong 6,5m; chiéu cao man 2,80m; lap may 900 CV; strc chd
190 hanh khach va 50 tin hang. Tau co kién truc gom boong chinh bé tri khach, 1au 1ai bd tri trén boong
khach va ham hang duéi. Tau két ciu theo hé thong ngang, day don, man don, suon khoe xen 1an sudn
thudng va c6 sdng doc man. Quy cach két cau: ton day, ton boong va ton man dﬁy 8 mm, ton véach diy 6
mm; song chinh ddy T150x10/600x8; song phu day va da ngang day I" bé 60/8; sdng boong va xa ngang
boong khoe T100x8/300x6; sudn khoe T100x8/200x6. Hinh 2.69 tiép theo gidi thidu két cau co ban cing
tau.
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Hinh 2.68 Mit cit ngang tau khach hang “Kién Giang 57”
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Tau khach di bién thuong 1a tau c6 chiéu rong du 16n, chiéu cao hon han chiéu cao tau khéc kiéu.
Tau c6 nhi€u boong trong than va nhiéu boong thwong tang. Man tau khach phai tré nhiéu cira so, cira ra

vao hoac cua boc x€p hang. Clra dang nay nhu chung ta dd ban dén, thuong lam yéu két cau tau. Tau

khach hién dai t6 chirc dang khéach san cao cap.
Két cau dic trung tau khach ¢& 16n mang tinh chat cua hé théng hon hop. Tau can du cing chiu
tac dong momen uodn chung song yéu cau d6 bén cuc b hét sirc cao. Kinh nghiém thiét ké ché tao tau di

blen ¢ 16n dugce tap trung giai quyét nhimg van dé lién quan thiét ké tau khach. Hinh 2.70 trinh bay mat
cit ngang tau khach vo thép cung thuong tang lam tir vat liéu nhe, dai 122,65m. Trén tau cac boong phia
trén duoc dung lam budng khach, cac boong khac 1am bai ddu xe khach. Trén hinh c6 thé thiy rd hé
thdng két cau hdn hop duoc sir dung hop 1y cho ddi twong dang dwoc quan tam.
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Hinh 2.71 gidi thi€u ti€p nhitng mdt cat ngang qua khu vuc 141 va miii cung tau.
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Hinh 2.71

5.7. Tau d4nh bit ca

Tau danh bt ca vo thép kich ¢ khac nhau nhiéu. Nhimg chuyén gia trong nganh tiu c4 phan biét
cac nhom tau theo cong dung va kich thudc. Nhom nho nhit thude tau luoi vay va tau kéo ludi ¢& nho.
Trong nhom nay chiéu dai tau chi tir 20m dén 30m, luong chiém nudc khong qua 150 — 200T chiém sb
d6ng. Nhém trung binh tau luéi vay dai tir 30m dén 40m, lwong chiém nudc dén 500T. Tau ludi kéo
nhom trung binh dai tir 45m dén 60m, lwong chiém nuéc dén 2.000T. Hinh 2.73 dua ra md ta bd tri va két
céu dién hinh cua tau danh ca kiéu ludi gid doi.

Tau ¢& 16n trong ho tau c4 dugc hiéu 1a tau chiéu dai 45m dén 55mm cho tau luoi vy, va L =70 —
90m khi ban dén tau luoi kéo. Luong chiém nudc 16n nhat tau ludi kéo trong nhom dang dé cap 5.000T.
Tau ca 16n hon gdém 1a tau ludi vay siéu 16n voi chiéu dai dén 90m, lugng chiém nuéc dén 4.000T, tau
lwoi kéo dai 90m — 120m, lugng chiém nude D = 5.000T — 10.000T dang c6 mit trén cac dai duong.

Hinh 2.72 gi6i thiéu cac chi tiét két cAu cta tau danh ca bang ludi vay, cac chi tlet va tén goi tai hinh
ciing 12 tén goi chung cho tau cting loai, trong d6 hinh 2.72b gidi thiéu két cdu mat cit ngang cling tau.
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Hinh 2.71. Tau danh ludi gia doi

Céc ghi cha trén hinh 2.71 mang ¥ nghia sau: a) Tong thé (general view): 1- banh lai (rudder); 2-
séng duoi (stern frame); 3- chan vit (propeller); 4- bau truc (boss plate); 6- truc chan vit (tail shaft); 7- truc
trung gian (intermediate shaft); 8- may chinh (main diesel engine); 9- tam ky (bar keel); 10- da ngang tdm
(floor plate); 11- vach chéng va (collision bulkhead); 12- séng miii (stem); 13- 156 thoat nudc (scupper);
14- 6ng ludn neo (hawse pipe); 15- con lan miii (forward roller); 16- cot bit miii (forward bitt); 17- cot tau
(mast); 18- dén dinh ct (mast head light); 19- ¢4t bit man (side bitt); 20- ctra thoat nude (freeing port);
21- cot nep man chin song (bulwark stay); 22- ton man chian song (bulkhead plate); 23- miéng ham
(hatchway); 24- phao tron (lifebouy); 25- ctra troi budng may (engine room skylight); 26- ong khoi
(funnel); 27- cot co dudi (ensign staff); 28- dén dudi tau (stern light); 29- éng khoi nha bép (galley’s
chimney); 30- 16 ludn day (mooring hole); 31- cot bit dudi (after bitt); 32- con lan phia sau (after roller);
33- toi danh ca ( fishing winch); 34- dén man (side light); 35- tim chin dén man (side light screen); 36-
budng thuyén vién dudi tau (after crew’s accommondation); 37- budng may (engine room); 38- ham ca
(fishing hold); 39- kho (store room); 40- budng 1ai (steering room); 41- buong thuyén truong (coptain
room); 42- nha bép (galley); 43- két nudc ngot (fresh water tank). b) Két cau day (bottom construction):
1- tam ki (bar keel); 2- dai ton bao lién ké sdng chinh (garboard strake); 3- tdm d4y ngoai (bottom
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plating); 4- dai t6n hong (bilge strake); 5- tim man (side plating); 6- da ngang (floor); 7- suon (frame); 8-
dai ton mép boong (deck stringer); 9- song chinh (keel son); 10- séng phu canh (side keelson); 11- xa dudi
miéng ham (beam runner); 12- thanh doc miéng ham hang (side coaming of hatch way); 13- 6p chong va
(rubbing strip); 14- cot nep man chin song (bukwark stay); 15- xa boong (deck beam); 16- mi xa (beam
bracket); 17- vay giam lac (billge keel).

Hinh 2.74 gi6i thidu tau danh ca ludi vay kiéu California dong tai chau Au, tau c6 kich thude chinh:
L=76,30m; B=13,60m; D=9,50m, dung tich hdm hang 1900 m’, Tau dung vao viéc danh bit ca ngir dai
duong theo cong nghé chau Au.
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Nhitng minh hoa vé két cdu tau c4 c6 thé tim thay tai cac hinh tiép theo. Hinh 2.75 trinh bay mit
cit ngang tau luoi kéo ¢& nho, dai L = 34, 8m, rong B =7,3m va D = 3,48m. Tau chi c6 day don, va day la
dac trung cua tau cd nho, hé thong két cau ngang, suon thuong L 80x55x8 trong khoang hang; trong
budng may c6 suon khoe két cau chit T, thanh dang 240x8, tam mat 120x10. Tén boong lat 16p gb day
60mm nham chdng trugt va bao vé bé mit boong tran.

Tau c& tir 45m dén 60m can thiét c6 day doi khu vue budng may va trude budng may day doi phai

kéo dén tan vach tranh va mii. Tau dai trén 60m bat budc co day doi kéo dai tir vach 1ai dén vach mii.
Két cAu mat cit ngang tau ludi kéo c¢& 16n, dai 75m, rong 14m, chiéu cao man 10m c6 dang nhu tai hinh
2.76. Két cau tau van thudc két cu dic trung cua tau ca voi két cau theo hé thong ngang, ddy d6i, man
150x14

don, suon khoe T , xen 1an suon thuong bang thép mo, loai ky hiéu 20a. Toén day ngoai 11mm,

X
day trong 10mm, ton man 1 1mm, da ngang day va sdng day day 9mm.
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Hinh 2.76

Hinh 2.77 md ta két cAu mit cat ngang cia tau cd ¢ lon “Natania Kovsova” dugce dong tai Phap
nam 1966. Tau dai 127,§8m, rong 19m, cao 12 m, chi€u chim 7m, lugng chiém nudc 9930t, lap 3 mé’y
2520 CV, bado quan ca bang kho lanh ¢ nhiét do -28°C. Tau c6 két tai man doi. Day doi tau chay suot
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chiéu dai tau. P4y tau to chirc theo hé théng két cdu doc, trong khi nhitng gian con lai bé tri theo hé thdng
ngang. Nhin chung két cau dang nay trén tau 16n khong khac két cau tau van tai hang kho.
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Hinh 2.77

5.8. Cong trinh ndi ngoai khoi

Trong thuc té, cac cong trinh ndi ngoai khoi hoat dong nhu  cac tau c¢& 1on song voi sy khac biét
rd nét, cong trinh n6i khong may khi di chuyen va khi di chuyén s& “chay” véi van téc khong dang ké.
Nhiing két ciu cac phuong tién sau day gan giéng két cau tau.

Gian khoan ban chim (semi-submersible)

Gian khoan ban chim (semi-submersible) phuc vu cong viéc tham do va khoan khai thac dau khi.
Cong trinh dang nay c6 thé lam viéc tai viing bién c6 chidu sau nudc dén ca 1000m. Két cau dic trung
clia cong trinh nay 1a hai poton chim trong nuéc, d& bang cac cot chdng 1én poton ndy toan bd hé thong
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gian. Trén gian, phan ndi trén nude khong khéac tau céng trinh ¢& 10n, hién dai, chua tat ca trang thiét bi
khai thac, xur ly, cac phong sinh hoat cho doan cong nhan, trang thiét bi nang ha, san bay lén thdng vv...
Hinh 2.78 gidi thi¢u gian nira chim ché tao som nhat.

Hinh 2.78. Gian ban chim

Gian khoan ty nang

Gian khoan ndi kiéu ty nang co tén goi bang tiéng Anh 1a “jack-up”, “jack-up rig” hodc Self-
Elevating Platform, 1a kiéu thong dung nhat trong ho gian khoan lam viéc trén thém luc dia. Nhiing nam
gan day tir gian dang ndy ngudi ta cai bién thanh nhitng cong trinh nbéi 1am ca nhiém vu nhu  can ciu
nbi, co so hau can ndi, xuong ndi. Gian ty nang cho dén nay déu bang két cau thép. Trong trang thai
lam viéc gian twa trén cic chan, ba hodc bon chin. Cac chan c6 kha ning truot trong cac 16 xuyén qua
than gian con than gian thuong ndm phia trén. Chén tya trén nén day bién, than gian dwoc nang cao dan ,
tach khoi mat nude va sau d6 18n hén trén mit nuge.. O trang thai khong lam vi¢c gian ndi trén nude, cac
chan dugc rit 1én cao. Truong hop nay gian nbi nhu tau thity thong thuong. Thuong tang trong hé thong
nay thuc ra 1a mot than tau chua thiét bi may moc, phong sinh hoat, phan xuéng, san ha may bay vv...
Than gian duogc thiét ké nham dam bao tinh ndi cho ban than va toan b thiét bi may moc cing cac chan.

Chi tiét thu hat sy cha ¥ cua nguoi thiét ké va ngudi dung 13 cac chan cua gian. Két cdu va hinh
dang ctia chan nhu sau. Chan gdm bon ong thép dat tai bén goc hinh vudng tao nén. Cac 6ng tru nay
(chord) duoc ndi v6i nhau thong qua cac thanh gidng ngang. C6 hai loai thanh gidng: thanh giang ngang
nam trén duong chéo va thanh nim ngang nam trén canh hinh vudng. Thanh giang chéo b tri trén bon
mat cua chan chéng, tao nén két ciu chir Z. Trén mot gian dang hoat dong tai vung bién Viét nam, chan
lam tur vat liéu sau: céc chord lam tir thép RIVER ACE 80 tuong duong thép ASTMA-514 grade F cua
My. Cac thanh gidng chéo hodc ngang lam tir thép SUMSTRONG 80QC, twong duong ong
MANESMANN 70V. Ma ndi dng dimg lam bang thép cling méac v6i chord. Phan trén clng cac chord
dai khoang 29,4m s& duoc thao roi khi kéo bién duong dai. Phong diéu khién hé thdng kéo chéan 1én
xudng duoc thiét 14p riéng cho mdi chan. Két cdu phong bang thép do bén cao, chiu dugc tac dong tir
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phia cac 6 din hudng, chiu tac dong méi truong. B phan dich chuyén, phuc vu khoan trén gian goi 1a
cantilever (“dam” con son), két ciu rat vimg. Két cdu cantilever gdm hai phan chinh 13 phan dudi, thuat
ngit chuyén mon tiéng Anh goi 1a cantilevered substructure va phan trén phuc vu truc tiép cong viéc
khoan, goi la drill floor. B phan dudi c6 kha nang di chuyén ra-vao, tinh tir vach du6i phao, dich chuyén
doc tau, cach xa vach sau khoang cach 16n nhat dén 10,67m, déng thoi ¢6 thé 1am chd tua cho phép cum
két ciu trén xé dich theo hudng ngang, qua phai-trai 6,1m , dén dugc 9 16 khoan. Dam con son dai chimng
25,45m, cao 4,72m. Vit liéu lam dam ASTM 3-36, ngoai trir dim chinh lam bang thép ASTM A78 grade
C. San khoan du rong dé bd tri gian khoan , mam quay, neo dinh vi, mat bfmg dé chira vat tu véi téng tai
trong dén 227t. Nhu di néu san c6 kha ning xé dich sang trai-phai mdi bén xap xi 3m, tinh tir dwong doc
tam.

Kha nang lam vi¢c: khi tdm khoan cach vach duoi 9,14m va cach duong doc tdm 2,44m kha nang
chiu tai 1a 453t. Khi tam khoan cach vach duo6i 10,67m va cach duong doc tdm 3,05m kha ndng chiu tai
la 354t.

Toan bd hé théng nang ha bo tri ngay tai ba chan. Mdi chan c6 hai diy thanh ring bb tri d6i dién
nhau theo duong chéo hinh vudng. Moi thanh rang dugc ba banh rang an khép va lam nhiém vu quay rang
nang/ ha than gian . Nhu vay moi chan c6 6 bg banh rang cung lam viéc.
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Hinh 2.79. Gian khoan tg nang
Doi tau khoan

Doi tau khoan hoat dong trén cac bién ngay nay vuot qua con sé tram. Tau khoan c6 hinh dang rat
gidng tiu van tai, ngoai trir thap khoan. Thap khoan thuong nam khu vuc giira tau, vuon 1én rat cao khi
1am viéc. Tai khu vuc ndy nguoi ta bd tri hé thong may moc, thiét bi khoan. Pinh vi tau tai vi tri khoan
nho hé théng chang budc, gidng hé thong dung trén gian nira chim.
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Tau khoan thich hop cho cong viéc khoan tham do. Trong truong hop nay tau khoan (drillship) va
tau thong thuong (ship) khong khac nhau nhiu. Di€ém khac dé hinh dung la h¢ thong dinh vi cua tau
khoan hét strc phuc tap nham gitr cho tau nam dung vi tri khai thac khi lam viéc.

Hinh 2.80 gi6i thidu bd tri chung tau khoan dugc dong vao nhitng nim cubi thé ky XX, tau
“Discoverer Seven Seas”.

©66 B €06

Hinh 2.80 Tau khoan “Discoverer Seven Seas”
Can cau noi

Can cau ndi dung trong nganh khai thac dau khi c6 kich thudc khong 10 suc nang hét st lon, tur
vai trim tin dén vai ngan tin. Can c4u gidi thiéu tai hinh 81 trang bi hai cau, mdi c4u strc nang 7.000 tan.

Moc cau phu cia cong trinh n01qch1u tai trong 2.400 tin. Ban kinh tdm quay cua cdu khi cau hang
ndng 74m. Bén kinh 16n nhat cau c6 thé vuon 150m.

Hinh 2.81. Cén cau “SAIPEM?”, stic ning 7.000T
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Tai cac khu vuc khai thac dau khi ngudi ta bd tri cac kho chira ddu khéng bén, goi bang tiéng
Anh hién dai 1a Floating Production Storage and Offloading Unit, viét tat FPSO.

Trong thyc té tir nhom FPSO ngudi ta san xuét loat tau chi 1am nhiém vu chira ma khong ché bién,
viét tat FSO. DPén nam 2001, Vietsovpetro, xi nghiép lién doanh giita Viét nam va Lién bang Nga trong
linh vuc khai thac dau khi dang st dung bon tram FSO. Tram chira diu khong bén mang tén goi
“Vietsovpetro 017 do hing Hitachi Zosen, Nhat ban dong nam 2001, dudi sy giam sat Dang kiém ABS la
tram tht tu tai ving bién Viét nam, c6 kich thuéc nhu sau: chiéu dai giira hai tru 258,0m, chiéu rong
46,0m, chiéu cao man 23,9m, mén nuéc 16,84m, deadweight 154.146 T. Hinh 2.82 gidi thi¢u bd tri
chung cua Vietsovpetro O1.

Hién nay tram chira dau khong bén duoc ding rong rdi chinh la cac tau dau c& 16n, trang bi thém
hé thdng neo git va bom chuyén san pham tir dudng éng cua gian khoan Ién kho hodc bom tir kho dén
phuong tién van chuyén ngudi mua dua dén. Tram chtira diu dau tién dugc cong ty lién doanh
Vietsovpetro dua vao khai thac thuéc dang nay. Nguyén thiry tram chira ddu dau tién nay 1a tau cho dau
mang tén “Crym”, dong tai xuéng mang tén “ Zaliv - Vinh” tai Kertchen. Hinh 2.83 trang sau trinh bay
bd tri chung va phan khoang cuing két ciu doc tram FSO dau tién cta Viét nam tén goi “Chi Linh”.
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5.9. Tau ¢ nho

Tau ¢& nho dugc dung rong réi trong van tai duong song, vinh, ven bo, 1a phuong tién thong dung
van chuyén ngudi, vat tu, phuc vu cong tac tuan tra, tham quan, du lich.

Thong thuong cac tau nhd c6 két cau theo hé thdng ngang. Nhiing thiét ké tau ¢& nho, dugc thuc té
chimg minh ¢6 tinh hop ly dugc trinh bay nhu tai liéu tham khao cho ban doc quan tam. H¢ thong két cau
ngang t6 ra phu hop voi yéu cau cong nghé ché tao va sir dung. Nhimg tau khach kich c6 twong duong
déu mang dic tinh cua két cau nay, nhu hinh 2.67 = 2.69 & phan trudc da gidi thidu vé tau khach hang
ven bd “Kién Giang 57”. Hinh 2.84 tiép tuc giéi thiéu mat cat ngang tau khach ven bo, ndi tiéng mot thoi,
tau “A.Green”, dai 33m, rong 5,1m, chiu cao man 2,55m, ché 200 khach. Hinh 2.86 gidi thi¢u két cAu co
ban cung tau.
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Tuy nhién trong thuc té két cau theo hé thong doc van c6 chd dtng trén nhing tau nhoém nay. Hinh
2.86 sau day gidi thi€u mat cit ngang tau khach cao tdc 120 khach, c6 L=37,52m; B= 5.4m; D=2,52m;
luong chiém nudc 65,56 tan; van toc 28 hl/h, hoat dong trén tuyén song SI tir Viét Nam di Campuchia,
dong tai nha may dong tau khu vuc phia Nam nam 2006. Thép dong tau st dung 1a loai c6 cuong do cao,
t6n vo bao tau dau Smm, ton boong, t6n ndc cabin ddy 4mm, cac gan gia cudng doc 1a cac ban thép co tiét
dién 4x40mm.

—4x45 2%
- N
3!%0 l
|
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_ Hinh 2.86. Mat cit ngang tau khach cao tbc 28hl/h.
5.10. Tau trén canh ngam ché khach

Tau canh ngam ché khach dugc ché tao tir hgp kim nhom xuét hién tir nhitng nam giita thé ky XX,
Tau tuy c6 kich thudc khong 16n song thuong ché tao theo hé thong két cau doc.

Két cau dic trung mot tau trén canh, tau “Kometa” dong tai Nga, khai thac trén song. Vo tau lam
b?mg hop kim nhom, két cAu han thé hién tai hinh 2.87 dudi day. Tau co chiéu dai L=35,10m, chiéu rong
B=9,60m, chiéu cao toan bd H= 7,80m, chiéu cao man dén boong chinh D=3,20m, chiéu chim d=1,40m,
luong chiém nude D=55,80 tan, lap 02 may véi tong cong suat 1600HP, van tdc 34 hai 1y/gid, stc chd
118 hanh khach.

Trén hinh, hinh 2.87a mé ta két cdu cat doc cua tau ; hinh 2.87b bén trai mé ta két cau boong chinh,
bén phai mo ta két cau dan day; hinh 2.87¢ mo ta két cau boong san khach; hinh 2.87d mo ta két cau
boong dang miii va hinh 2.87e mo6 ta két cau san buéng may.

Dic trung ket cAu mit cit ngang cua tau trén canh voi cdu hinh doc ddo trinh bay tai hinh 2.88,
miéu ta hai mat cit ngang qua tau “Komieta”. Trén hinh, hinh 2.88a trinh bay suon nam sau mat gitra,

trong khi do6, hinh bén phai 2.88b trinh bay mat cat gan phia miii. Trén hinh trinh bay rd chiéu day tim
hop kim nhom, chi tiét va kich thudc suon, ma, nep doc vv...
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Hinh 2.87. Két cdu tau canh ngdm “Kometa”
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CHUONG 3

CHI TIET KET CAU THAN TAU

1. Chi tiét két cAu than tau

Nhu di gidi thiéu ¢ chuong 2, vo tau thuy c¢6 dang chung nhét duoc xét nhu két ciu dang vo mong c6
gia cuong doc va ngang, ddm bao tau nodi trén nudc va lam vi¢e an toan trong cac ché do khai thac. Thong
thuong nguoi ta quan ni¢m, xét theo chi€u doc, coi tau gom ba phan chinh (hinh 3.1):

- Phan 14i (aft end region) chiém khoang 30% chiéu dai tau;
- Phan giita tau (midship region) chiém 40% chiéu dai tau;
- Phan miii (fore end region) chiém phan con lai;

- Phan mit tau dugc hiéu 14 phan thugc 0,1L tinh tir m&i mit tau.

NAV BRI DECKj
CAP DECK
r BOAT DECK
\ POOP DEGK
UPP DECK \ ;;#__--4
5 N L DOT IR, ! mo.ii':}( D/%n i PUMPR\; ,/4 \>><P \(/
ENGINE (P& ~ OT C.OT(l 0. 8)
’ _meACoTina_ L //no( Wn\\\ ?xﬂ KNl 728
o T - - S s e e, A =
A P 5 10 15 20 25 30 ps 40 45 50 55 80 a5 70 kel 80 85 0 % 100 108 10 1ns 120 128 0 13
0.3L 0.2L 0.2L - 0.3L
(ving dudi) (ving mdi)
Ving gida
L -
Hinh 3.1

Trong cac phan nay ngudi k§ su phai di sdu vao phan tich, tinh toan va hinh thanh két ciu dic trung
tung vung:

- Khu vuc gitra doi dugce quan tam ding mure. Cac két cdu co thm quan trong dac biét gbm 16p ton
bao, mit cit ngang twong duong cua than tau va md dun chéng udn ciia mit cit, cac vach ngang,
vach doc (bulkhead), day tau, boong.

- Vung trudc cla thu gdm nhitng phan quan trong nhu séng miii (stem), boong miii, két sau (deep
tanks), két cau dac trung khu vuc trude vach chong va (fore peak structure).

- Nhimng két cdu tai phan dudi hoic phan 1ai nhu vira goi thong thuong gom c6 két ciu vung 1ai,
sau vach dudi (after peak structure), két cdu vom dudi, song 1ai (sternframe, shaft brackets and
bossings).

Theo chiéu cao, nhitng ngudi tinh toan két ciu tiép xtc voi nhimg két cu chinh cia tau, tinh tir

dudi 1én nhu:

- DPay tau (co thé dang day don, day d6i) thuong 1a by phan quan trong nhat nhi, ndm dudi cung

than tau. Trong cum két cau nay sdng chinh tau (center girder) phai duoc quan tim hang dau vi
day la xuong song cua tau.
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- Dan man, cac vach, cot chdng vv... nhu nhimng thanh dtng, tru ding lam cho tau cing ving.

- Boong hoic cac boong (decks) va két ciu boong lam nhing chirc nang khac nhau nhu boong giita
(tweendeck) 1am noi chira hang, boong trén (upper deck) déng vai trd boong thoi tiét khong chi
che mwa nang cho tau ma con dong vai trd boong sirc bén.

Nhiing chi tiét chinh ctia than tau chung ta tiép tuc 1am quen & hinh 3.2.

Hinh 3.2. Cac cum keét cau tau van tai

Tai hinh v& cac ky hiéu bang sd ¢ tén goi thudng dung sau: 1- boong thuong tang dudi (poop deck),
2- boong trén (upper deck), 3- boong di lai (saloon deck), 4- boong xudng (boat deck), 5- boong dao
(promenade deck), 6- boong diéu khién (navigation deck), 7- boong la ban (compass flat), 8- boong thugng
tang mii (forecastle deck), 9- boong hai/boong ndi khoang (second deck), 10- budng mdy 1ai (steering
engine room), 11- ham tryc 14i (rudder trunk), 12- két dudi (after peak tank), 13- két man (wing tank), 14-
ham tryc (shaft tunnel), 15- deep tank (két sau), 16- budng may (engine room), 17- khoang hang (hold), 18-
ham xich neo (chain locker), 19- két mili (fore peak tank), 20- thanh miéng budng may (engine casing), 21-
song dudi (stern frame), 22- da ngang dang cao (deep floor), 23- vach dudi (after peak bulkhead), 24- vach
kin nude (water tight bulkhead), 25- vach song (corrugated bulkhead), 26- bé may (engine bed), 27- day doi
(double bottom), 28- vach doc tAm (center line bulkhead), 29- séng boong (deck girder), 30- vach chéng va
(collision bulkhead).
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2. Dan day
2.1. Pay don

Tau van tai ¢& nho, tu ca c& trung binh tré lai, cic tau kich thuéc khong 16n c6 két cau day
thudng & dang day don. Pdy don tau thay cé nhitng co cdu chinh nhu sau. Ki hay con goi song chinh
(hoic long cbt, nhu da giai thich) nam chinh mit doc giira tau, chay doc sut than tau. Song chinh phai
dugc ndi v6i diém gap sdng miii va sdng 14i tai vi tri xa nhat trong diéu kién c6 thé. Séng chinh co két
cAu lién tuc, tranh bj khoét 15 tuy tién. Ngoai séng chinh, véi tau c6 chiéu rong kha 16n, nhét thiét b tri
cac da doc day hoac goi la séng phuy, cach séng chinh doan theo qui cach xac dinh, cu thé hon, khoang
cach nay khong qua 2,25m, chay gan nhu song song voi song chinh. Can nhé thém, tai khu vye mili, tirc
pham vi 25%L, tinh tir song miii, khoang cach giira séng chinh va phu khong dugc qua 1,0m. Thanh cua
da doc day trong két cau theo hé thong ngang, bi cit tai vi tri dat da ngang va han ctng vao thanh dung
da ngang. Dan ddy duoc tao ra trong truong hop nay c6 thé mo hinh dang dan phang gém hai hé dam
dat vudng gbéc nhau.

Hé théng cac da doc (ki, da doc day) chay theo chiéu doc tau va hé théng cac da ngang day tao
thanh hé truc giao. Néu s lugng cac da ngang 16n hon nhiéu néu so voi da doc (cac da ngang khi do
duoc goi la céac dam hudéng chinh) thi ta c6 hé théng két cau ngang, nguoc lai néu sd luong cac da doc 16n
hon nhiéu néu so v&i da ngang thi ta c6 hé théng két cau doc. Téon ddy dugce han vao khung dan dang
dé cap. Phia trén dan day ngudi ta thudng lat tm san bang gd hodc vat liéu thich hop, con hang hoa s&
dat trén san vira néu.

Hinh 3.3 trén day gi6i thi¢u trich doan két ciu day don theo hé théng két cau ngang clia tau van tai.
Trén hinh dang néu ki ditng (center keelson) nam tring truc doi xtng doc tau, hai song phu (side keelson)
cach déu ki dung, cung cit vudng goc hé thong da ngang (floor flanged at top).

RIDER PLATE

SIDE KEELSON

)
SHELL PLATING {INTERCOSTAL)

FLAT KEEL UIMBER HOLES

CENTER KEELSON
(INTERCOSTAL)

Hinh 3.3. Khung dan day don tau van tai.

Tai day can nhéc lai qui cach han giita hé thong da doc va da ngang. Trong hé théng ngang nay,
song phu (side keelson) bi cét tai vi tri dit da ngang (floor flanged at top)va ndi vao da ngang bang dudng
han lién, dudong dimg giao nhau cua hai da dang dé cap. TAm ban ciia cic két cdu doc dang néu phai
dugc lién tuc, co6 nghia tdm ban trén da ngang bi cat dit tai vi tri tAm ban girder di qua, sau do6 han vao
thanh tdm ban da doc. Vat liéu 1am da doc phai dugc chon tuy theo kich thude tau. Tau véi chiéu dai
khong qua 50m c6 thé dung thép hinh lam da doc.
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Hinh 3.4 tiép tuc mo ta két cdu day don tau van tai. trong d6, tim ban cta ki dting va cta da doc bi
dut tai vach ngang va han c¢6 dinh vao vach bang moi han lién. Phai [am ma tang cing cho mdi noi nay.
Ma c6 thé ding nhu tai hinh 3.4a, song c6 thé dung ma nam néu dic¢u kién cho phép, hinh 3.4b.

~
X

Hinh 3.4. B4y don tau van tai

Trén hinh 3.4 cac ghi chi mang y nghia sau: 1 — ki dimg, 2 — da doc day (sébng phu — bottom
girder), 3 — da ngang dic, 4 —nep dimg, 5 — vach ngang, 6 —ma ndi, 7—ma nam.

Qui cach thong dung cac da ngang tau day
don nhu sau. Chiéu cao da do tai mat d6i xtmg
doc tau tir 220mm trén tau ¢ nho dén 450mm
cho tau lon. Trén cac tau c6 do nghiéng hong
16n, chiéu cao da ngang c6 thé giam dan khi
ra phia man, tuy nhién chiéu cao tdi thiéu tai
khoang cach 3/8 B, tinh tir mat d6i xting, khong
duoc nhé hon mét nira chiéu cao tai mat ddi
xung.

1120-80-8

Sa—

Pa ngang day don thong thuong ché tao
dang da dic, tir thép tAm, han véi tim day, véi
tam thanh ki ding va v6i suon bén man. Hinh
3.5 trinh bay cac mbi han quan trong vira néu
dung cho da ngang nang cao, tau nho.

\/
@ g@
[ 20

22T

Hinh 2.5
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Lién két d3 ngang v6i man tau day bang, sa lan vv... nhd cac ma ding, chiéu cao du 1én. Ma
thuong c6 mép bé, chiéu rong mép bé khoang 50mm dén 65mm, hinh 3.6a. Cach ndi da ngang véi suon
trén tau hong do vat 16n nén theo céch lam trinh bay tai hinh 3.6b.

a) 'q 180+55 48 b)

{,’
7

Hinh 3.6

Hinh 3.7 tiép tuc gidi thidu trich doan két cau day don theo hé thdng doc. Hinh 3.7a gi6i thiéu két
ciu day tau vo thép, hinh 3.7b gi6i thiéu két ciu day tau vo hop kim nhom. Trong thuc té két cau theo hé
thong doc van c6 chd dimg trén nhing tau ¢& nhé boi nhitng uu diém hon han cta nd vé phuong dién on
dinh tdm, diéu ndy cho phép giam chiéu ddy tén vo bao mot cach dang ké, ma diéu nay ty 18 thuan voi
giam trong lurgng tau, mot yéu td vo cung ¢6 ¥ nghia ddi voi cac tau ¢& nho chay nhanh.

b)

Hinh 3.7. Két cau day don hé théng doc

Trén hinh 3.7, cic ghi cha mang ¥ nghia: 1- Dai ton gitrta day (Keel); 2- Song chinh (Center girder);
3- Ban canh séng chinh (Rider plate); 4- Song doc (Longitudinal girder); 5- Dam doc day (Botttom
longitudinal); 6- Pa ngang diy (Bottom frame); 7- Suon man (Side frame); 8- Dam doc man (Side
longitudinal); 9- Séng boong (Deck girder); 10- Tén boong (Deck plate); 11- Tén mép boong (Stringer
plate); 12- Dai ton mép man (Sheer strake); 13- Ton man (Side strake); 14- Dai ton hong (. Bilge strake);
15- Ton day (Bottom strake); 16- Dai ton ké ton gitta day (Garboard strake); 17- Vay giam lac (Bilge
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keel); 18- Cot chéng (Pillar); 19- Mép man (Gunwale); 20- Xa boong (Deck beam); 21- Nep ke hong
(Chine); 22- Ma ndi (Lugs); 23- Ma (Bracket).

Péy don két cdu theo hé thdng doc bao gdm cac nep doc ddy nhu da gidi thiéu tai chuong hai, ki
dimg tai mat doc gilra tau, han vao ton day. Cac nep doc day qui cach khé 16n, dat déu nhau trén toan
bo chiéu rong day hodc chi khu vuc khoang gitra, tily thudc yéu cau dam bao do bén. Trén tau c& nho,
chiéu dai dén 50m, khoang cach giita cac nep doc khoang 600mm. Tau c& 16n, khoang cach nay khoang
chirng 900mm. Cac nep doc di xuyén qua cac da ngang. Trong hé théng két céu doc khoang cach giira
cac da ngang khong l6n hon 3,75m.

Noi nep doc day v6i vach ngang kin nude thyc hién theo cdc bién phap thuong dung néu tai hinh
3.9. Thong 18 ngudi ta ndi d& ngang véi vach doc, man bang ma (brackets) du do ctimg, hinh 3.9a.

a) " i - )
\\Ll Z{L it
=== K
— "}
b)

AN

LLL L //// Z

it

BLLATLLLRULRRNRR DY,

5 J 0
I

RNRNNNN
J\\ NN NNAN

d)

Hinh 3.8. Néi nep doc day véi vach kin nudc

Chiéu cao da ngang trong khu vye khoang gilra cao hon han chiéu cao da nam trong vung két man.
Trong moi truong hop, mdi lién két giita da ngang voi vach doc va man phai dugc chi y day du. Ki dimg
duoc ché tao theo mot trong hai cach: lién tuc trong sudt khoang hang hodc bi dit quing tai cac da
ngang. Trong ca hai trudng hop, tAm ban van phai lién tuc. Mdi han dung giita ki dimg va da ngang ding
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trong trudng hop ki dut doan phai viing, kin. Chiéu cao ki dung thong 1¢ chi bang chiéu cao da ngang,
tuy nhién truong hop can ting cudng do bén doc chidu cao ki phai vuot trdi néu so véi da ngang, hinh 8.
Thanh dtng ki démg trong pham vi gitra hai da ngang phai duoc lam cimg bang cac ma ding, hai phia,
xem hinh 3.8 va 3.10. Chiéu rong chan ma kéo dén tan nep doc gﬁn nhéat.

2.2 Day doi
bay do6i tau
kéo dai tir vach lai
dén vach chéng va
miii. Két cau day
d6i  to chuc theo
mot trong hai hé
thong: hé thdng két
ciu ngang va hé
thong két cau doc.
Cac chi tiét quan
trong cta hé thong
két cdu ngang ghi

ro tai hinh 3.10.

Hinh 3.10. H¢
thong  két céu
ngang day doi tau
van tai
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Céc ghi chu trong hinh 3.10 c6 y nghia sau: Ba ngang dac (Solid floor); 2- Pa ngang hé (Bracket
floor); 3- Séng chinh (Center girder); 4- Séng phu (Side girder); 5- Song hong (Magrin plate); 6- Dai ton
doc tam day trén (Center strake); 7- Ton ddy trén (Inner bottom plating); 8- Pa ngang tam (Floor plate); 9-
Dam ngang day trén (Reverse frame); 10- Dam ngang ddy dudi (Main frame); 11- Dai ton giita day
(Keel); 12- Dai ton A (A trake); 13- Ton day (Bottom plating); 14- Dai ton hong (Bilge strake); 15- Vay
giam lac (Bilge keel); 16- Ma hong (Tank side bracket); 17- Tam Op (Gusset plate); 18- Tam Op goc
(Gusset ange); 19- Sudn khoang (Hold frame); 20- Cot chong khoang (Hold pillar); 21- TAm dém/tdm kép
(Double plate); 22- Van lat san (Bottom ceiling); 23- Lo thong khi (Air hole); 24- Lo ngu()’i chui
(Manhole); 25- L6 thoat nudc (Limber hole); 26- Nep dimg (Vertical stiffener); 27- Thanh gia cuong
dung (Vertical bar); 28- Thanh chong (Strut); 29- Ma gia cuong song chinh (Center bracket); 30- Ma gia
cudng song chinh (Bracket to margin plate); 31- L khoét gidm trong lwong (Lightening hole).

H¢ théng két cau doc duge mo ta trén hinh 3.11 sau:

Hinh 3.11. Hé théng két cau doc day doi tau van tai

Trong hé théng doc cua day (longitudinally framed double bottom) trén hinh 3.11 chiing ta lam quen
v6i cac chi tiét sau: 1- Séng chinh (Center girder); 2- Song phu (Side girder); 3- Dam doc day dudi
(Bottom longitudinal); 4- Dam doc day trén (Top longitudinal of double bottom); 5- Pa ngang dic (Solid
floor); 6- Dai ton gitra day (Keel); 7- Dai ton A (A trake); 8- Ton day (Bottom plating); 9- Dai ton hong
(Bilge strake); 10- Ton man (Side plating); 13- Ton day trén (Inner bottom plating); 14- Ma hong (Tank
side bracket); 15- Tam &p goc (Gusset ange); 16- Suon khoang (Hold frame); 29- Suon kho¢ (Web
frame); 39- Ma hong (Water tight floor); 40- M3 gia cudng dam doc day (Bracket to water tight floor); 42-
Thanh chéng (Strut); 43- LS khoét cho dudng han chui qua (Scallop or Serration); 45- Song hong nghiéng
(Lightening hole); 46- L3 khoét nguoi chui (Manhole); 49- TAm dém chén cot chdng (Doubling).

Chon hé théng két ciu

Viéc lya chon hé thong ket cAu day thich hop nhim giam thiéu trong luong vat tu ché tao vo tau
dong thoi dam bao do ben két cau. Chon hé thong két cau cho day tau mang tam quan trong ddc biét.
Nhin vao hé thong két cdu day nguoi ta co thé doan chéc tau dang thiét ké mang mau sic cta hé théng
ngang hodc doc. Chon lya hé thong két cu thich hop trén co so phén tich tai trong tac dong lén tau
trong truong hop chung, truong hop tai cuc bg va ca anh hudng tai trong dong.
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Ddy déi trong hé thong két cdu ngang tau vin tai ap dung cho tau kich thudc du 16n.Thong 1¢ tau
dai vira dén 40m khong can thiét bd tri day doi. Tau dai tir 45m dén 60m c6 day doi trong khu vuc
budng may va trude budng may, dén vach chong va mii. Tau dai trén 60m nhat thiét co day doi kéo tir
vach dudi dén vach miii. Trén tau kiéu nay, khong bd tri day doi tai ving mili va 14i.

Ki dung trong hé thdng nay, chi tiét 3 hinh 3.11, vé nguyén tic phai kin nudc. Cac 18 khoét chi
dugc thyuc hién cho khu vuc dau va cudi tau. Chiéu cao cac 16 khong qua 0,4 chiéu cao ki ding hodc hiéu
theo nghia chung, chiéu cao day doi. Chiéu dai 16 khoét, vi du 15 hinh 6-van khong duoc phép qua nura
chiéu dai khoang suon. Pa doc day phai duge bd tri trén cac tau co chiéu rong du lon, tau co chiéu rong
B trén 10m, dé khoang cach gitra da doc véi ki ding hoic giira cac da doc gan nhau khong vuot qua gia
tri sau: 3,0m - trong hé thong ngang, cac da ngang dic xen k& da ngang ho; 3,5m — trong hé thong két
ciu ngang, da ngang dic dat tai moi khoang da.

Khoang cach gilta cac da doc dang néu bi thu nhd lai tai khu vue 0,25L tinh tor mii, tai day gia tri
dai lugng nay khong qua 2,2m, nham muyc dich ting cuong do bén trudc tac dong cia cac luc dong luc.
Khu vye gan vach ngang, cu thé cach vach ngang mot dén hai khoang suon, khong nén khoét 16 tai da
doc. Truong hop bat budc phai c6 16 khoét vi nhitng Iy do nht dinh, mép céac 16 khoét phai dugce ting
cling bang nep, hinh 3.12. O day c6 hai bién phap gia cudng boi thuong, hoic bang gan chéo (hinh 3.12a),
hodc bang mép vién (hinh 3.12b).

a)

Hinh 3.12. Gia cudng bdi thuong 16 khoét: a) Gia cuong bdi thudng bang gin chéo;
b) Gia cuong bdi thuong bang mép vién

Trong tau vén tai 4
ching ta c6 thé bo tri cac - v,
kiéu da ngang khac nhau. 2) T ¢ /z_“: o
Da ngang kin nuoc (Water
tight floor) dat dudi véach
ngang kin nuéc. Bang cach
nay da kin nudc chia
khong gian trong day doi
thanh nhiing khoang riéng
biét, kin khi va kin nudc
voi nhau. Pa ngang kin
nuéc bi  dat tai chd ki
dimg di qua, han véi ki
dung bang dudng han lién
tuc, kin nudc, hinh 3.13a.
Da ngang dac (Solid floor)
duoc han vao ki theo cach
han da kin nudc, hinh 8
3.13b. Cac ghi chu trén A

F ra—ve—ve-n Y
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hinh 3.13 ¢6 ¥ nghia sau: 1 — sdng chinh day; 2- sdng phu day.

Hinh anh da ngang dic lién két v6i ki dung 1 va v6i da doc day (séng phu) 1 nhur da miéu ta thé hién

tai minh hoa, hinh 3.14.
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Hinh 3.14. Hé thong két ciu ngang voi cac da dic
Céc ghi cht trén hinh 3.14 ¢6 ¥ nghia sau: 1 — séng chinh day; 2- da ngang dic; 3- 16 khoét; 4- nep

dung; 5- sdng doc.

Pa ngang ho ton tai hai kleu két cau 1a da ngang ho kiéu khoét 16 (open floor) va da ngang ho kiéu
gan xwong (bracket floor). Chi tiét 2 hinh 3.10 mé ta da ngang ho kiéu gin xuong.

Pa h¢ kiéu gin xuwong co két cAu gdm hai phan phan trén dang nep ngang bét vao day trong va
phan dudi vao ddy tau. Hai phén trén dudi lién két voi nhau dam bao bén viing theo mot trong cac cach

trinh bay tai hinh 3.15.
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Hinh 3.15. Pa ngang hd kiéu gin xuong (bracket floor)

Pa ngang hd c6 thé dit cach quéng hoac dat lién nhau tir hai dén ba khoang da ngang trén tau. Can
lwu ¥ thém, nhiéu tau van tai khong bd tri da ho, xem hinh 3. 14. Trong moi truong hop, khi c6 mat da
ngang ho, cac da ngang dac khong cach nhau xa qua 3,2m, con s6 da ngang ho b6 tri lién nhau khong qua
3. Piéu sau ddy mang tinh bat budc: khu vye 0,25L tinh tur try mii chi b tri da ngang dic trong két cAu
theo hé thong ngang. Trong két cau theo hé thong doc da h¢ duoc dat xen k& trong khu vuc nay.
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Trong khu vuc budng may, da ngang dic nam tai mdi khoang sudn.
Céc khoang day d6i phai c6 16 thong hoi, dau dng kéo 1én trén boong trén cling.

Pa khong kin nude duoc phép khoét cac 16 nham giam trong luong tau va lam noi qua lai, tuy
nhién chiéu cao 10 khoét khong qua 2 chi€u cao da. Gilra cac 10 khoét can bo tri ngp ding da ngang
cach nhau khong qua 1,5m. Khoang cach nep diing 1t ngan lai chi con 0,9m tai da ngang kin nudc.

Dy doi trong hé théng két ciu doc tau vin tai ap dung cho tau dai hon muc vira néu trén. Tau co
chiéu rong trén 12m ngoai ki dimg con b tri cac da doc day nam vé hai phia man (side girder). Khoang
cach gitra ki va da doc, gitra hai da doc ké nhau, néu co, khong qua 4,5m. Tau véi B nho hon 12m khong
can dat da doc day ngoai khu vuc budng may.

Khoang cach gitra hai nep doc day tau dai ¢ tir 70m dén 180m chi tir 600 dén 950mm. Phai dé ¥
dén diéu mang tinh nguyén tic, nep doc day ngoai va nep doc ddy trong nim cung mit phang véi nep
dimg da ngang, hinh 3.16.

14

Hinh 3.16

Céc ghi chu trén hinh 3.16 c6 y nghia sau: 1 — ton man; 2- ton vach ngang; 3- sudn; 4- ngp dung; 5-
ton ddy trong; 6- sdng chinh; 7- sbng phu day; 8- da ngang dic; 9- dam doc day; 10- ma gia cudng.

Giai phap giam kich
thuéc nep doc day da ap
dung 1én cac tau nhiéu khi
mang tinh doc ddo. Gitra cac
da ngang nguoi ta bo tri cac
thanh (coc) chdng don gian,
cao ngang muc da bi khoét
cho nep qua, d& nep chinh
gitra sai, hinh 3.17

Hinh 3.17
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Cac ghi chu trén hinh 3.17 ¢6 ¥ nghia sau: 1 — ma gia cuong ki ding; 2- da ngang day; 3-nep doc day
ngoai; 4- thanh chong ding; 5- nep ding gia cuong song day; 6- ma hong.

Nep doc két thuc tai da kin nude, duoc han chit v6i da nay bang ma dimg, bat dau tir day, két thuc
tai mép trong ton day trong, hinh 3.18.
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Hinh 3.18

Nhirg giai phap két ciu dung cho cac da ngang trong hé thdng doc dugc gidi thiéu tiép theo. Hinh
3.19 trinh bay da ngang dic tau van tai di bién. Can luu y ddy da nguyén tic vira néu khi khoét cac kiéu
16 khoét trén da dic, chiéu cao 16 khoét ngudi chui/ 16 thong thuong (manhole), 16 khoét giam trong luong
(lightening hole), 1 thoét khi (air hole), 16 thoat nudc (drain hole) phai nam trong han dinh. Cach han céc
nep ding da kin nudc dat dung vi tri ma nep doc hai day dang di qua.
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Hinh 3.19.

Két cAu da ngang day tau chd hang roi, trong hé théng doc, duoc gidi thiéu tai hinh 3.20.
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Hinh 3.20. Ba ngang day tau chd hang roi

Trong day doi, trong nhimng truong hop can thiét ngudi ta bd tri cac duong ham cho cac duong 6ng
chay doc. Kich thudc cac duong ham nay dang ké do vay phai quan tam dén @6 viing chic cta két cau.
Hinh 3.20 trén trinh bay mot trong cac giai phap dat duong ham. Day doi tau cho hang kiéu cii gi6i thiéu
dudi day, hinh 3.21, miéu ta két cAu mit cat ngang cung duong ham trong day doi.
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Hinh 3.21. Pa ngang ddy tau van tai cing duong ham trong day doi
Cac giai phap lién X—17. CONNECTION OF BOTTOM LONGITUDINAL AND WT. FLOOR

két nep doc véi da ngang
dang duoc dung c6 dang

nhu sau. Hinh 3.22 trinh WT. BHD.
Av moi ndi 5 d3 900 BHD.
bay moi not nep doc‘ vo dga =501 330 P 625 INNER_BOTTOM
ngang kin nudc, lién ket T "_’_J‘"'J, i Vi
qua ma tam. ——— = -
' PE &
No6i  nep doc vai < S0
song day dugc mo ta nhu | N
.o HP200X
tai hinh 3.23. J e 12
, 950 soas0 AL
—_— e A ]
T ' - clf‘ o anie)
. 50]__600 600 250 625 _| 475
Hinh 3.22 © — ' ' ! ! \OUTER BOTTOM
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INNER_BOTTOM

—150X12
SIDE_GIRDER

300

R50
OUTER BOTTOM

Hinh 3.23

Chi tiét cfm quan tam khi thiét ké két cdu day tau van tai la
b6 tri hop ly m01 nbi tim day trong voi man tau. Nguoi ta thuc
hién céac cach nbi de dang vé mat cong nghe. Tam day trong dat
bang, kéo sat vao tAm man va han v&i tAm man 1a mot trong
nhimg cach lam. Phuong an tiép theo, ddy trong khong kéo sat
man ngay ma két thic cach man khoang cach nhat dinh. Tam ton
lién két tAm day v6i tAm man tré thanh tAm vach nghiéng xubng
(margin plate) hodc nghiéng dbc 1én (hopperside plate) 1am cho
moi lién két tré nén mém hon (hinh 3.24).

Nuat két cau nay khd da dang, mot vai kiéu trong nhém
duoc trinh bay tai cac hinh tiép theo. Hinh 3.26a trinh bay cach
thuong dung dé lién két tAm day trong v6i man, nhd ma nam tai
héng. Hinh 26b giéi thiéu cach ndi thw hai, ciing thuong dung
trén tau van tai. Hinh 3.26¢ va 3.26d nhiing phuong an cung cho
mot giai phap.

Hinh 2.24

SIDE_GIRDER

OUTER BOTTOM/

(b)

INNER BOTTOM

15 %o

Hinh 3.25. Nut két ciu
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Nhu di biét, nguyén tic thiét ké két cdu tau 1a cac dam ngang khoét 16 cho cac ddm hudng chinh
chui qua, viéc gia cuong boi thuong 10 khoét dugce thuc hién nhu chi dan dudi hinh 3.26 sau.
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<100 0 15 0.2h 0
100<h<150 25 25 0.2h 25
150<h<250 35 25 0.2h 35
250 50 25 0.2h 50
Hinh 3.26
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Hinh 3.27 tiép theo gidi thiéu két cdu da ngang kin nudc, da ngang dac va da ngang ho bb tri trén
tau chd gb chay bién 8.700 DWT. Kich thudc ghi tai hinh la nhiing s6 c6 trong thuc té, giip nguoi doc co
thém tai li¢u tham khao khi thlet ké nhing chi tiét kiéu nay. Trén hinh dé néu day du yéu cau vé quy cach
khich thudc gia cong cac chi tiét, chidu ddy ton ciing nhu quy cac mdi han.

FR. 83 SEC.

FR. 80 SEC. (tvricaL)
FR.88 & 92 SEC. AS SIMI.
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Hinh 3.27. Két ciu da ngang tau chd gb 8.700DWT

Két cau day doi tau vén tai nhu da trinh bay, gom h¢ thong da doc, cac da ngang vudng goc véi da
doc, cac chi tiét lién két két cAu day voi cac két cau tlep giap. Phu ngoai khung xuong nay 1a ton bao
gom ton ddy, ton day trong. Thé hién trén hinh chiéu bang két ciu day doi trong hé thong két cau doc tau
chd hang kho 4.000DWT dong nim 2005 c¢6 dang nhu trinh bay tai hinh 3.28. Trén hinh c6 thé thay rd
ton day trong cung cac mdi han trinh by phia man trai, tinh tir tAm doc tau, trén d6 c6 thé nhan thay vét
biéu dién cac duong ndi ton. Vi tri dat cac nep doc, da ngang dugc v@€ chinh x4c trén cung hinh. Phia
man phai c6 thé thiy 10 b tri cac dam, phan khoang trong long day doi. Tén day dugc biéu dién trén
cung hinh.

113



LMA000' QU Suey ney 00p Suoyy 9y Suox 10p Aep nd 193 "87'¢ YUIH

[ el
L -
Y lol& 2l 2 g, .
(3 =3 e - (F—E g —— y—a =
90 oo

0%
—

NJUL AYQ

114



tai

ay

\

trinh b

I3

rng ndm sau muoi

\

-

r

~

5
N

trén tau van tai di bién, dong trong nh

14

r

hinh 3.29, trong d6 hinh 3.29a trinh bay két cau ddy phan sau va 3.29b v€ ti€p phan trudc cua dan day.

4

bay do6i trong hé thong ngang

¢ chi

an v

¢n cung b

sc. Tré

1n nuoc.

4

én 10, day du.

r

t cau day, day trong, da ngang dac, dak

A

ké

tiet két cau da doc phai dugc thé hi

ay 1o

r
A

14 14

7

Tai day chung ta co thé th

(nes ueyd) SueSu ngo 193 FuQy) JY Suox Ie) ULA Ne) 10p ABD NI 193 "B6T € YUIH

| i~ e 0 I
M LETEITAIN) -
| i _ ml\u .mm i m
AN ]
_ﬂ R R L
T o -_ﬁ . . ! _ﬁﬁ@“ gy W0 _r:
i ot et SRR IR SRR Ll
O 88 L adh g 43T 5610
m A H 3 iy <3 g %,. o Sl
TH111 HM ~ ,
1 A4 1. . ERERINEERSRERE
) ‘w,:, 1. *.:v;, 1y
.vl | 1 ”I aA ”14, .wm_h : J%H { .,:r,
A e Aﬂ;ﬁ 3338238
N 1 o 5 ’ 1
o e ' T A ) “ i
“::Q%w . ! A o ! _ ' EE@
Wi L] o7 A T
BN N N N
S 3 3 )
3 3 3 S 4 7758
s B NG @ oaud an o NgPl oy ag o s g g B g
I E _ _F_ HMRARIINARARE m: HERRERIEENE! ;_ L] Eﬂ_ _m_oo_%_m_%_w_wﬂ ﬂoo_oﬁu_%@r_,o_.,ﬁ%ﬁ_oﬁ_m_u_o_ooc /o_o
/ AL = 7 =3 , = - 4 L
7 # N\ " @L U /N~ A biT® T
oL 69~ 09 ~\§F
&t\_@i\% i _w_m “-MLIWIWL: W/_w
e 0505

115



(oonn ueyd) SueSu neo 193 Fugy 9y Juox Iey UBA ney 10p Aep ned 193 "q67'C YUIH

wug9g

{
EEIETEETEREELEY
= H “ i, ¢t
BUR CRRN IR
1 .
TP T AT
AR T .H
Ay-rrt=-rafrft -
R R
et T,
N Y .n"“"O%_""Tx"_
+ ..._ — 4 +—yapb— Y T $-
P T UM BRI W T T TR M T PR R T S .
4 233 it PSS LRI SRIRGRTSEIL B
11 SR EREEEERERE s34
: SR RERSARRERENAN O p 25438
FEE SRR EssRi¢2 SRR
L - 4 b 4 4 k4.¥ b4 4 4
SESSSASFIERRPS S T 11
I VRN S S A R
1 _\V4 _,.uNW :
' Lop009 — L
g Ty
5L 8 ‘ % m& 8 ;
1)1 170k sy y s g & 5ol S g6/~ 0 [

=

_"j

5
_ _:jj::_:r_:_r:

o
a——
e

§§A/INARNRNNEASKSK) W;:w: [TTTT!

s ILN 0 7o A, Bl

/O .S I AW Y AR}
E::i% R )

T 01001+ o

116



3. Man tau

Man tau 1a dan két cau thu hai, sau dan day can duoc quan tam ddy du lac thiét ké. Dan man chiu
tac dong dong thoi cac luc phap tuyén do nudc ngoai man va hang hoa trong tau gy cung tng luc xuat
hién trong qua trinh tau bi uén chung. Pé ganh chiu duogc cac viée ning né d6 két cdu dan man mang
day du dic trung két ciu khung dan tau nhu khung dan man 1am chd twa da do tin cho 16p vo kin nudc.
Céc mo hinh tinh todn cho dan man tau van tadi mot boong, nhiéu boong dugc trinh bay cu thé tai [8]. Két
cAu thyc té trén cac tau van tai co thé tong két nhu hinh 3.30 sau.

a) 2 b) 2
Z pd
|
7 7 | 6
-‘ !
J J
c) d)
/2 /2
4 . ./7
¢ m
1 % ,
- 13
\J ‘J

Hinh 3.30. So d6 bd tri dan man

Trén hinh 3.30 cac ghi chi mang y nghia: 1- vach ngang (tranverse bulkhead), 2 — boong (deck), 3
— day tau (bottom), 4 — suon thuong (side frame), 5 — suon khoé (web), 6 — dam doc man (side stringer), 7
—nep doc man (side longitudinal).

Tau van tai di bién, cho hang kho thudéc nhém mang tén goi chung general cargo ships ¢6 dan man
hau nhu t6 chirc trong hé thong két cAu ngang, hinh 3.30a va 3.30b. Mt s6 tau co chiéu dai dang ké dan
man méi chuyén sang hé thdng doc. Hé théng két cAu ngang danh cho dan man tau van tai khong phu
thudc vao hé théng két cau chung toan tau, hiéu theo nghia, hé théng két cau cua dan day va boong cao c6
thé theo hé théng doc. Nhu da dé cap tai chuong hai, rat nhiéu tau td chuic theo hé théng két ciu hon hop
ngang — doc, trong d6 day va boong theo hé théng doc con man theo hé thong ngang. Hé thong ngang ap
dung vao day co6 y nghia thuc té va lam giam vat liéu ché tao tau. Dan man thong 1¢ dugc xét co bién tai
cac vach ngang tau (1), tinh theo chidu doc va bi chan tai day tau phia dudi (3), cac boong phia trén (2),
hinh 3.30. Trén tit ca cac tau van tai, khoang cach gitra day va boong bao gio' cting nho hon khoang cach
gilta hai vach ngang. Nhin qua céu hinh nay c6 thé thay ngay rang b tri co ciu cling theo chidu ngin
hon cua dan voi1 s6 lugng thich dang lam tang kha nang dam bao do bén cuc b cua két ciu, hinh 30a.
Chinh vi v@y nguoi ta chon hé thong ngang cho man tiu van tai nhidm ting tinh uu viét vua néu. Trong
thue té chiéu dai gitra hai vach ngang 16n hon hai lan chiéu cao dan man dang néu, cach sip xép suon
thich hop nhét 1a chi b tri mot kiéu sudn kich thudc du dam bao cung vimng. Y nghia cta cach dit van
dé tai day 1a trén tau van tai thong dung, két cAu man tau trong khu vuc cac khoang hang chi bé tri suon
thuong, khong bb tri swon khoe nham dam bao khong chi d6 bén ma ca dung tich hitu ich chira hang.
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Trudng hop chiéu dai giita hai vach ké nhau, han ché tim man va chiéu cao tir day dén boong gan
bang nhau, nhat thiét thay do6i co ciu to chirc, phai tién hanh lam séng doc man va cac suon khoe du sirc
chiu dung tic dong bén ngoai, hinh 3.30c. Can thiét phai néu 3, tau ché hang kho rat can dung tich hAm
hang @i 16n do vay phai can nhic ky van d& dua suon khoe (web) va séng doc man (side stringer) vao cac
khoang hang.

Vé mit cong nghg, che tao dan man t6 chirc theo hé thong ngang dé hon nhiéu néu so véi co cau hé
théng doc. Cac chi tiét noi trong h¢ thong nay, vi du ma no6i suon — xa ngang, chan suon — day vv..
khong phai 1a s6 dong, cac 15 khoét cho co cau khac chiéu di qua cing khong nhiéu trong hé thong nay
va nhu vay cong bo ra cho cong viéc nay khong 16n. Y nghia cta van d&& con ¢ chd, co cdu nay chiu luc
cat tau tot hon néu so v6i két cau theo hé théng doc.
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Hinh 3.31. Hé thong két cau doc tau dau

Chiéu day ton man can tinh toan theo cac khia canh khong chi dam bao do bén cuc bd ma con du
kha ning tranh mat on dinh tAm khi bi uén chung va bi cat. Ban kinh goc luon tim hong cung chiéu day
tam hoéng anh huong dén kha nang tranh mét 6n dinh ctia tim nam xa truc trung hoa nay. Diéu d& nhan
biét tam héng tau dugc tang neu s0 v6i cac tAm lan can trong thlet ké ket céu. Bang cach dién giai tvong
tu, tAm ton tuy thudc vé két cAu man song xa truc trung hoa, ndi tiép mép boong can dugc quan tim
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dung mure trén mat bén va 6n dinh. Ung suat nén trong tim nay, goi 1a tim mép man (sheerstrake) 16n gan
bang gia trj ing sudt nén tam ‘boong luc tau bi gép trén nude. Dudi tac dong ung sudt nén dang de cap va
g sut cat tir phia luc cat tam dé chuyén sang trang thai mat 6n dinh. Vi 1& d6 trong cac két cau thuc té
tam mép man day hon tam lan can c6 khi dén 25%. Nhiing vi du néu tai chuong hai d nhic dén
nhimg con sb dang dé y.

Hé théng két cau doc dan man ap dung cho tau cho dau tir trude dén nay. Hé théng doc cua dan
man ding phd bién trén tau hang roi va tau chd quang. Trén cac tau kich thudc 16n, chiéu cao do tir day
dén boong cta tau mot boong nhu tau dau, tau hang roi, thuong rat 16n, khoang cach tinh tir truc trung hoa
dén cac tAm ton nam gan phia ddy va phia boong s& 16n. Diéu c6 thé thiy ngay, can thiét bd tri du nep
doc man nham ting cuong kha nang tranh mat 6n dinh tim.

Két cau kha la mat cua tau chd dau c& 16n kiéu cii “M/T Apolo” tai hinh 3.31 trinh bay chi tiét
chiéu day t6n, khoang cac cac nep doc man, co cdu tang clmg, chéng xo04n vv...nhu mot vi du minh hoa
cho kleu ket cau nay. Cling trén ban v& ban doc c6 dip so sanh cdc giai phap tranh tép trung ing sudt tai
cac mbindi co ciu 1am cimg véi chi tiép tiép giap.

Xdc dinh khodng cdch swon (khoang sudn) phai dya trén yéu cau thiét yéu cua két ciu tau : dam
bao d6 bén, do 6n dinh va dé thi cong, ché tao. Thong 1€ co thé coi khoang suon la 4n s6 cua bai toan
thiét ké t6i wu ma muc tiéu dat ra khong gi hon 1a vat liéu dé ché tao tau theo cach chon dang dua ra phai
it nhat, cong nghé ché tao d& nhat, gia thanh phai thip nhét va nhiéu diéu “nhat” nira. Khoang suon dang
néu khéng chi ding cho dung “sudn” ma con 1a khoang cach chuan cho céc xa ngang boong, da ngang
day. Co6 thé néu nhitng ¥ nhu sau khi tinh chon khoang suon, tat nhién khodng céch doé ciing 1a “khoang
cach da”, “khoang cach xa ngang boong”, rang khoang suon ngan, kich thude lam suon khong lon, vat tu
can thiét cho mot suon khong nhiéu song s0 luong suon cho toan tau s€ 1on. Piéu nay dan dén cong lao
dong cho 1am sudn chic chan ting. Néu khoang suon dai, s6 lwong suon trén tau giam song kich thudc
mdi suon phai tang, chiéu day ton bao phai ting va kéo theo trong lugng tau ting. Trong thiét ké thuc té
khi diéu kién tinh t6i wu xac dinh khoang suon chua c6 diéu kién thyc hién cé thé tham khao tai liéu
chuan bi san sau day, bang 1.

Quay lai hinh 3.30 c6 thé théy thém, trong hé théng chuan dung trong khu vuc ham hang tau vén tai
chi c6 cac suon thuong dugce bb tri nhdm dam bao dleu kién khai thac dé dang, dung tich ham hang du
16n. Truong hop chiéu cao giita day va boong lon, can thiét dat song doc man, thudng nam giita khoang
cach do, hinh 3.30b. Phuong an tiép theo khong chi b tri mot séng doc nhu vira néu, nham ting d6 bén
phai dat suon khoé va cac song doc man bd sung. Diéu nay c6 y nghia véi cac tau hoat dong vung cuc
khi phai d6i ddu véi bang. Budng may tau van tai thong 1& to chirc theo huéng trinh bay tai hinh 3.30c.
Thong 18 sudn khoé, va kéo theo d6 xa ngang boong khoé, dat cir ba hodc bon khoang suon. Hinh 3.30c
trinh bay phuong an, sudn khoe dit ctr bon khoang suon.

Béang 1
Khoang suon s, Chiéu dai tau Lyp, (m) Vung st dung
(mm)
500, 560 <40 Toan tau
630 40<Ly, <75 Toan tiu
Ly, >75 Ving miii (0,05L)
710 40<L,, <120 Phan giira tau
L, > 120 Phan miii
750 90 < Ly, < 140 Phan giita
110 <L,, <220 Phan giira
Ly, > 220 Phan giita
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Két péu dan man tau dau thuong theo mé hinh tai 3.30d, sudon khoé trong khoang hang khong qua
ba hodc bon.

Mot vai tén goi lién quan dén chi tiét dan
man dugc nhac lai dudi day. Két cau thang ding

ting cing tAm man goi la suon (frame), ndi suon )
v6éi xa ngang boong dit trong cung mat ngang
mang tén goi ma (tiéng Anh goi la cho gép tai dau

1

201, knee), ma nd1 chan sudn vdoi day cac nudce
déu dung tir braket dé chi. Suon khoe trong tau cd
cach goi bang tiéng Anh 1a Web, tir 4y ngay nay
trd thanh tr thong dung “trang chu” trong thoi
dai InterNet (hinh 3.32)

M3 (beam

, , knee)
Hinh anh déac trung cho két cau dan man | N
dugc miéu ta bang hinh vé trong khong gian cé ™~

dang nhu tai hinh 3.33, trong d6 3.33a miéu ta h¢
thong ngang cia dan man trong khu vuc budng
may tau van tai, hinh 3.33b miéu ta bé tri nep doc
va suon khoe hé théng két doc.

4 sudn thudng

Céc ghi chu trén hinh 3.33 ¢6 y nghia: 1- ton man d N
(side plating); 2- suon khoang (hold frame); 3-

song doc man (side stringer); 4- suon khoé (web 0 /
frame); 5- ddm doc man (side longitudinal); 6- ton 9
boong (deck plating).

M4 héng (bracket)

Hinh 3.32

Hinh 3.33

Hinh 3.34 gi6i thiéu két cu trén tau hang ba boong, ché tao tir nhitng nim gitra thé ky XX, lam tai
liéu tham khdo. Day tau to6 churc theo hé thong doc song dan man theo hé thong ngang. Kich thudc suon
thay doi theo phuong thirc ddm bao do bén nhung phai tiét kiém vat liéu trong diéu kién co the.
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Hinh 3.35 trinh bay chi ti€t co cau sudon ham hang, cac ma noi va cach han chung véi boong va day.
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Trén hinh 3.35, m6 t4& mdi ndi chan sudn voi san day trén bang ma deé, ma lién két dau trén suon
duoc kéo téi dam doc boong gan nhat, hinh bén trai, con hinh bén phai mo t lién két dau trén suon véi xa
ngang khoe. Quy cach cua ma lién két dugc mo ta chi tiét trén hinh.

Vi du vé két cau suon khoe néu tai hinh 3.36, quan sat trén hinh V&, ta thay suon khoe, xa ngang
boong khoe duogc két cau dang hop tiét dién 1500x1200mm, day la mot dang két cau khung suon dién
hinh hién nay. Dang két cau nay di dugc ap dung kha pho bién trén cac tau hang kho chay bién ma seri
tau 6500DWT, seri tau 8700DWT déng tai cic nha may dong tau & Viét Nam trong nhiing nim gan day 1a
mét va du minh hoa dién hinh.
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Hinh 3.36

Tau hang roi trong mot sb trudng hop co6 man theo hé théng két cAu ngang. Mot trong nhimg vi du
tau nhom nay da dugc néu trén hinh 2.35, ¢ day ta thy man két cau dang man kép, man trong va man
ngoai déu két cau theo hé thong ngang, dugc tang cung nho sdng doc man. Pay ciing 1a mot dang két cau
man dién hinh cta dong tau nay hién nay voi két ciu “vo kép” nham dap ung nhitng yéu cu ngit nghéo
ngay nay cua IMO.

Trén ciing hinh nay ching ta con thdy mot s6 chi tiét tuy khong hoan toan nim tai man song mdi
lién h¢ gitra chung va man 1a khong thé bo qua dugc. Hinh 3.37 tiép sau gioi thi¢u mat cat E-E; F-F va
G-G trén hinh 2.35 ké trén mo ta nhiing két cau nay.
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SECTION E—E
STRINGER 5550 ABOVE BL

STR10600 S STR-10600
20050 FB100x10 FB100x10
— e O
1 1 1 1 1 i 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1
100  -SRCB00Y/ 105 110 15 \SRCB000

SECTION F-F
STRINGER 8000/10600 ABOVE BL

600600 "
100 500x400 FB100x10 FB100x10

rm—

SeiiaiseisnE ziizeses

EL ~— anvss

1 1 1 1 1 1 ] | ] 1 1 1 1 ] 1 1 1

100 105 110 15

SECTION G-G
STRINGER 13500 ABOVE BL

PL. 11.0

FB100Ox10
' . 2000 400
LN\ | \

I \ A\ 4 H H Y% 'H H A\ / I:'
|_11.o Nv32 | [ 1.0 Nv32 | w
™ FL150x12 —
00 7/ 400x250x11.0 >;
4’% RACZA(11.0 o o
X R200 [|NV32] € 250x250x11.0 B
e FL150x12 —_ ;Z =u
ﬁ 11.0 NV32 = 11.0 NV32 =4 9
! Fan Fanl VY \ :__
| 500 2400 |
Hinh 2.37

Két cau dan theo hé théng ngang ting cudng thém song doc man dugc nhéc lai trén hinh ph01 canh
3.38, trong d6 chi 1 tim man 1 duoc cac suon thuong cung song doc man 6 dd. Da ngang cung két cau
khoe cua sudn chi kéo dén song doc song tao thanh khung khoe cho tau. Vach doc tau 3 nhu da nhéc tai
chuong hai luén 1a thanh phan quan trong trong do bén chung. Diém c6 thé dé ¥, vach ngang 2 c6 két cau
clng vitng rat gibng dan man. Nhitng van dé lién quan vach s& xem xét tai phan sau cung tai liéu.
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Hinh 3.38

Minh hoa cho két cdu dang nay ban doc tim théy tai mat cat ngang tau danh cé voi néu tai hinh

3.39. Cac tau kiéu nay hoat dong trén cac dai duong mot cach an toan. Két cdu dang nay duoc p dung
rong rai trong thiét ke tau dau cd nho.
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Mot dang két cdu man nira hién nay dang duoc st dung kha phd bién trén nhing tau van tai ¢& trung
binh ma tau chd dau chay bién 13500DWT duge dong nam 2005 tai mot trong nhitng nha may dong tau
ctia Viét Nam 1a mot dai dién dién hinh, hinh 3.40. Tau c6 két cidu man kép, man trong két cdu theo hé
thdng doc, man ngoai két ciu theo hé thdng ngang, khoang cach giita hai man 1a 1500mm, trén d6 bb tri
hai séng doc man di tir man trong t&i man ngoai. Quy cach chi tiét cac phan tir két cau dugc mo ta trén
hinh.
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Lién két giira cac chi tiét két cAu dan man véi cac thanh phéan tiép giap thong qua ma hoic khéng
ding mi. Yéu cdu 16n nhét dit ra cho nhimg co cau lién két nay 1a dam bao dan man duogc “bat chit «
vo1 dan boong, dan day, cac vach. Yéu cau nay tuong duong doi hoi phai “ngam” chi tiét cta man véi
g01 trong cac mo hinh tinh dam hodc tAm. Lién két phai dam bao chdng dich chuyén ke ca xoay. Trong
tAt ca mo hinh két cu chung ta da lam quen, lyc tac dong tai g01, noi luc, noi dat chi tiét lién két thuong
tro1 hon cac vi tri khac do véy yéu cau dat ra cho céc chi tiét nay 13, cting véi hé dim cua dan man, cac chi
tiét dang dé cap phai don nhan tai trong 16n dén mirc cho phép. Nhirng giai phap thiét ké va cong nghé
danh cho cac chi tiét nay dugc tom tat lai du6i day. Phan 16n nhitng diéu can ban ching ta d3 1am quen
trong phan tim hiéu két cau dan day tau.

Bién phép théng dung song hitu hiéu 14 dung ma hong (bracket) lién két man v6i day. M4 hong phai
c6 kich thu6c da 16n, do cing cao. Thong thudng ngudi ta con bé mép ma nay hodc han vao tim thanh
du cimg vimg. Chiéu cao méd theo ¥ vira trinh bay phai tir 1,5 1an chiéu cao da ngang day tro 1én.
Trudng hop sudn chit T, ma hong han lién vao co ciu chit T d6, mép tu do mé ciing dang chit T han dau
mép voi mép tu do suon. Trudng hop day tau bang, ma phai 1am cao dén 0,1 chiéu cao tir mép ton day
trong dén boong gan nhat.
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Truong hop khong ding ma hong ton day trong kéo sat man, kich thudc suon ting nham lam cho
mod dun chong uon tdng. Trong moi truong hop phan dudi cia suon phai xuyén qua ddy trong, di sdu hon
vao day tau. Hinh 3.41 mo ta mdt so kiéu lién két gitra sudn man va day.

{a) (5) {c)

4

Nl

$
(d) (e) 1\
-b
» \
© h \' [
Hinh 3.41

Nhiing giai phap tao ma udn, lién xa ngang duoc mot s nha phat minh dwa ra 1am cho thé gidi cac

ma” da dang va phong phi. Tac dung 16n nhit ciia ma dang doc ddo nay la giam muc do tp trung Gng

suat tai ving chuyén tiép ma — két cdu cung nhu xa ngang boong, 1am cho tudi tho mai chi tiét na 16n

hon. can néi 16 hon, chi tiét dang néu tranh duoc nhiéu mbi han va tip trung tng sudt va nhu vay su pha
huy do moéi kho tim thay dt mau md dé xAm nhap, hinh 3.42.
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Hinh 3.42

bicu can n6i thém, cac ma trong tau dau thuong dugc lam dang khac voi cac kiéu vira néu. Thay vi
ma tam giac trén tau van tai, cdc ma ngay nay cua tau dau ché dudi dang cung thay cho canh huyén thang
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ngay trudc, tim ban bi udn thanh cung dé 6m mép cta canh huyén bién dang, ban doc c6 thé tham khao
trén hinh 3.30.

Tuy nhién, mot cach truyén thong, vige nbi sudn véi boong thong qua cac ma (knee) kich thuge du
16m, do cling cao. Thong thudng cac ma nbi man voi boong chang khac gi tim tam giac Vuong hodc gan
vuodng, canh tam gidc khong duge nho hon 2,5 1an chiéu cao xa ngang boong. nhing giai phap han méa
vao suon va xa ngang boong dugc gioi thiéu tai hinh 3.43. Nut két ciu tai vi tri chuyén tiép tir suon

khoang hang, t6n boong va sudn boong giita tweendeck tién hanh theo huéng dan néu tai hinh 3.43c,
3.43d va 3.43e.
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4. Boong

Boong tau, theo cach goi quen tai nudc ta (Xuat xu tir nay kha la tai voi nguoi dong tau: pont, tiéng
Phap nguyén géc, mang nghia chiéc cau) c6 nhiéu chic _nang can thiét trén tau. La cac thanh phan lién tyc,
néu thuc té dugc vdy, nam phia cao ciia than tau nhu dam twong duong, ngugc voi day song cung voi day
va man dam bao do bén chung than tau. Trén boong ngudi ta c6 thé chira hang, dung cac lau, thuong tang
1am noi sinh hoat, chira cac trang thiét bi. Boong tau ludn 1a chd tya dang tin cho dan man phai dtng miii
chiu sdo trudc moi trudng nudc, song, gié dong thoi 1a chd tua cho cac vach doc, ngang.

Dan boong tau voi két ciu twong ty hai dan chiing ta da lam quen, s& 12 dan chiju lyc. Nhing chi
tiét quan trong trong dan boong, nhu dé gi6i thi¢u tai chuong dau, trong hé thong két cau ngang thong
dung gdm xa ngang boong nam ciing mit phang suon, xa ngang boong khoe néu co, nam ciing mit VOl
suon khoe. Xa doc boong (deck girder) dét vudng goc voi hé thong cac xa ngang, chay doc tau. Két cau
xa doc dang dé cap khoe hon nhiéu néu so véi xa ngang. Thong thudng xa doc tau vén tai c6 dang két cau
chit T han. Thanh xa doc cao du cho xa ngang boong chui qua ma khong gy hai dén do bén. Bo tri
boong theo chiéu doc clia tau vén tai ba boong trinh by tai hinh 3.50.

Hinh 3.44. B4 tri boong tau hang kho

Trén hinh 3.44, phan biét cac tén goi sau: 1 — boong miii (forecastle deck), bonng lau giira (bridge
deck), boong lau 14i (poop deck); Céac boong con lai co thé mang tén goi khac nhau tuy chirc nang cu the,
boong trén cung, 4, c6 thé coi la boong trén, boong thoi tiét va néu 1a boong chinh s& duoc goi main
deck. Boong tiép theo, thip hon c6 thé goi boong II, sau d6 boong III. Tau c6 boong che chd (shelterdeck
ship) c6 boong chinh nam tai tang thtr hai, boong trén goi 1a boong bao vé (shelter deck).

Boong trén tau van tai luén c6 dd ddc vé phia hai dau miii va lai. Thong 18 d6 dbc mili 16n hon. Do
cong doc ctia boong duoc ngudi yéu mén goi do cong yén ngua. Co thé tim thiy 10i giai cho do cat miii
thanh qui luat nay, mii tu cao c¢6 kha ning ngan duoc tac dong truc tiép anh hudng ctia song dén boong.
Tuy nhién ban doc c6 thé thdy trong thuc té nhiéu tau khong 1am d6 ddc boong, tirc khong c6 yén nguya,
ma tau van hoat dong trén bién dugc. Trudng hop sau phai dugc giai thich cach khac, ¢& tau nho, hoat
dong khong xa bo, va chi hoat dong trong nhitg diéu kién song thap, tau boong phang cho phép nguoi
quan sat dimg trén tau nhin rong hon, thoai mai hon. Diéu nay khong la, cac tau ké sau thuong ctia nhom
tau tuan tra.

Theo chiéu ngang boong tau chd hang khong mAy ai lam phang ma ludn c6 d6 cong boong. D¢ cao
16n nhat do tai mat ddi ximg doc giita, bang 1/50B, tinh tir mép boong. B¢ cong ngang nay dam bao cho
nude da tran 1én boong vi mot 1y do nao d6 nhanh chong xac dinh chd dén 1a thoat ra mép boong va sau do
ra man. Ly do thir hai tau phai c6 d§ cong boong 1a, nho d6 cong nay kha nang chong udn cua mep trén
dam tuong duong ching ta vira nhiac 16n hon, tuy trong cic bang tinh khong may ai bo cong tinh chi tiét
nay.

Két cAu boong thudc mot trong hai nhém, két cu theo hé théng ngang hoic theo hé théng doc.
Trong khong gian ba chiéu c6 thé phan biét hai hé thong theo cach nhin da rit quen ctia ban doc gido trinh
nay. Hinh 3.45 gi6i thiéu hé théng két cau boong theo hé théng doc va hé théng ngang.

128



a) Hé thong két cAu ngang

b) Hé théng két cdu doc

coaming

Hinh 3.45. Hé thong két cAu boong

Trong hé thong ngang, hinh 3.45a, tim ton boong tua trén khung dan gom cac xa ngang boong nam theo
hudng chinh. Cac xa ngang nay c6 thé chay hét chiéu ngang tau, hai dau tya 1én co cdu man tau vira ban,
song nhiéu xa ngang bat dau tir man va két thuc tai miéng ham “hang. Quiy miéng him hang (hatch
coaming) cung mi¢ng ham hang (hatch side girder) thuong 1a két cau rat clng vimg, la chd tya Iy tudng
cho cac co cau yéu hon nhu xa ngang boong. Goc mleng ham c6 co cau kha dic biét, dam bao cung
viing gan nhu tuyét d6i. Chiéu day thép tim tai goc miéng ham thuong day hon nhiing tim lan can dén
vai muoi phan tram. C6 thé gap truong hop, dd goc miéng ham hang 1a coc chdng du sirc cing chiu ganh
ndng cua céa dan phia trén.

Trong hé théng két cau doc, cac chi tiét dam bao d6 bén doc nhiéu hon. D6 1a cac nep doc boong
(deck longitudinal) nhu di gi6i thiéu, chay doc tau. Cac nep nay két thuc tai vach ngang kin nudc cia tau.
D& cac nep tai boong 1a viée cua cac co cdu ngang khoe, chung ta goi 1 xa ngang boong khoe. Phan b
cac xa ngang khoe hoan toan tring v6i phan bd da khoe, suon khoe cia hé théng, nhu da ban. Piéu quan
trong trong bd tri 14 ba chi tiét vira goi 14 khoe ndy phai ndm trong mot mat phang, duoc ndi véi nhau
theo cach chic nhét, va nhu vay tai ddy c6 mot khung khoe 1am chtic ning dam bao d6 bén két cau.

~ Hinh 3.46 dudi day trinh bay ban vé phdi canh dan boong dang tua viing trén man va cac coc
chong.
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Hinh 3.46

Cac ghi chu trén hinh 3.46 c6 y nghia sau: 1- ton boong trén (upper deck plae); 2- xa ngang boong (deck
transverse beam); 3- ton man chin séng (bulwark plate); 4- ton man (side plate); 5- suon khoang (hold
frame); 6- vach ngang kin nuéc (water tight bulkhead); 7- cot chong (hold pillar); 8- séng boong (deck
girder); 9- thanh miéng khoang hang (hatch coaming); 10- boong thir hai (second deck).

Can nhéc lai vai diéu tir gido trinh [8], dan boong c6 thé coi 1a dan phang, chiu tac dong tai trong
theo phuong phap tuyén. Trong co ciu cua dam tuong duong khi mé hinh héa than tau, boong 13 16p trén
cung, ganh chiu tng suat 16n nhat do uén chung. Boong trén himg chiu mua gi6 cta thién nhién song
phai bao vé cho cac khoang dudi boong dugc an toan. Cac boong nam thip hon ding lam noi chura
hang. Tai trong hang tac dong truc tiép 1én boong con boong truyén tac dong d6 dén cac chi tiét lién quan
gom man, vach. Nhu vy boong tau vén tai phai truc tiép chiu cac tac dong sau: tng luc do udn chung,
trong lugng hang hoa trén boong, ap luc nudc néu boong bi ngdp, chiu ap luc do dan man va cac vach
truyén tro lai.

Trong tinh toan két cAu, tir tai lidu [8] co thé nhan biét cac gia tri tai trong qui udc sau, dung cho két
cau boong. Gia tri ap luc tinh toan ghi nhan dudi dang chiéu cao ¢ot ap h, don vi m cn, nhu sau:

Boong trén cho tau dai dén 60m : 0,8 -1,0
Boong trén tau dai hon 140m : 1,6-1,8
Boong trén tau ché gd : 2,0

Boong giira :h/1,35

Boong cac budng sinh hoat 10,5

Boong trong cac lau gitra, 1au i : nhu boong trén
Boong dao : 0,6

Boong xudng : 0,5

Co sO trén day c6 thé gitp ban doc trong thiét ké dan boong nhim dam bao bén, lam dung chirc
nang. Chung ta cung tim hiéu mdt s cong trinh da qua sir dung va da mang lai hi¢u qua.
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Boong theo h¢ théng ngang, ding cho tau vén tdi c6 miéng ham hang rong. Hinh 3.47 di trinh
bay chi ti€t cac co cau tham gia dan boong dang nay.

Khoang cach giita cic xa ngang boong tir 520 mm dén 840mm trén cac tau dang c6 mit trén cac dai
duong. Chon khoang cach thich hop trong truong hop nay khong phai chuyén cang thang. Thuyc t& ngudi
ta sap xép cac xa ngang boong cach nhau doan dung bang khoang sudon di chon trude d6. Kich thudce
chi tiét cho xa ngang boong tinh chon trén co s& da xac dinh khoang cach giira chiing, tuy thudc vao tai
trong nd s€ phai ganh. Trong nhiéu truong hop nham giam kich thudc xa ngang boong, dam bao boong
khong bi mat 6n dinh ching ta phai dat thém cac sdng doc boong, coc chong. Nhing phuong an bé tri
séng doc boong, coc chéng duoc trinh bay tai hinh 3.47.
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Hinh 3.47. So d6 bo tri sdng doc boong va cot chng

S6 séng doc trén tau hién dai c6 thé
tir mot dén ba. Can luuy diédu nay, truong
hop chi bd tri mot séng doc va song ay
nam tai mat doc giita tau, can tao ket cau
hop 1y cho vi tri gdp nhau giita song doc
va miéng ham hang nim ngang. Trong
moi truong hop diém gip nhau dang néu
dong thoi 1a dlem két thuc cua doan dam
lam chitc ning sdng doc boong. Pé chia
s¢ ganh ning ma séng doc vira nhuong
lai, két cAu miéng ham phai hop 1y. Ngoai
ra hai thanh doc miéng ham phai két thuc
theo cach bat thuong bang cach kéo dai
thém it nhat hai khoang suon, hinh 3.48.

Céc ghi chu trén hinh 3.48 c6 y
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nghia sau: 1- ton boong trén (upper deck plae); 2- song boong (deck girder); 3- xa ngang boong (deck
transverse beam); 4- thanh miéng khoang hang (hatch coaming); 5- ¢t chong (hold pillar); 6- xa ngang
boong khoé (web deck and beam); 7- xa ngang boong thuong (deck and beam).

Truong hop sir dung hai

o 3 song doc boong ‘trong’két ciu

/ z chung ta danh dong song doc

. 2 41 ' vao thanh doc miéng ham
“ ' hang, hinh 3.49.

AW \\ Céc ghi chu trén hinh

\g'/ & 3.49 ¢6 y nghia sau: 1- thanh

\ ‘ doc miéng khoang hang

(longitudinal hatch coaming);

NN ‘
\ S Iy , 2- nep nam (horizontal
, \ /“\ . stiffener); 3- ton boong trén
\ S XN O TN (upper deck plae); 4- xa

JERS

it ngang boong (deck transverse
7 \ and beam); 5- tam Op goc
(gusset plate); 6- song boong

/ \ "N (deck girder); 7- cot chéng

(hold pillar); 8- thanh ngang

\ miéng khoang hang

(transverse hatch coaming).

Hinh 3.49

Sbéng doc boong 1 két cau khoe dién hinh. Sdng doc nay két thic tai vach ngang bang mdi ndi dau
dau vao vach va nho ma.

Céc xa ngang boong chui qua thanh sépg doc theo cac 16 khoet va tiép d6 han vao thanh sdng doc.
Thanh song doc can dugc tang cuong tinh 6n dinh thuong phai han thém nep dimg. Trong khu vuc
miéng ham hang, khi song doc da thanh miéng ham hang, tam thanh dudi boong phai dugc nep bang
ma.

12018020 ) Thanh ngang hai dau miéng ham hang co

ia 0 — T = tén goi 1a la, xa ngang miéng h?m‘l hang, c6 mot

o [tz | ! P | E | phan nam dudi tam boong va phan d6 phai gap
hopeat  1F i S 3 | thanh doc cua miéng tao thanh burc thanh kin.

! P i i &i, ecd | i T4Am ton tai khu vuc ndy duogc ting day dang ké,

-2 il I ' trén dudi 25% day hon cic tdm khac sat no.

Chiéu rong tdm day rong ra it nhat 1,5 khoang
suon, chung quanh géc miéng ham hang. Céc
mi lién két cac chi tiét thanh dimg ngang voi
suon c6 kich thudc 16n hon nhitng ma khac.
Hinh 3.50 mo ta két ciu goc miéng ham hang
kiéu nay.

Hinh 3.56. Géc miéng ham

94 3 -7 Y/ R /7

132



Chiéu cao miéng ham hang tau

kiéu nay phéiA tl‘{ 609 mm tré léAr} (:)r j Moy 8 . Z,
boong man kho 19 thién, boong dubi 10 T 1] % 7 &—Z #
thién va boong thuong tang 10 thién & =T » )

phia truge vung 0,25L lgé tir sau tru
miii. Chiéu cao nay co6 thé giam xudng
450mm cho nhiing vung sau 0,25L.
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miéng ham hang chiu cao trén boong .
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Hinh 3.52 gi6i thiéu két cau miéng ham tiéu biéu ctia nhitng nim nim muoi. Dang két cau ndy van
con dugc dung kha phd bién trén nhitng tau cd nho va vira ngay nay do dang két cau don gian va do tin
cay cua no.
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Mot chi tiét kha thi vi trong két cdu goc ham hang 1a tAm day céu hinh gidng chi thap @, d& thanh
cua song doc dang hoi nhdp voi tam thanh xa ngang boong dau mi¢ng ham, goi 1a “tam kim cuong -
diament plate”. Chi ti€t vé tam kim cuong trén tau van tai dugc gidi thiéu hinh bén canh, hinh 3.53.
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Trong hé théng két ciu ngang cac thanh vién quan trong c¢6 dang nhu sau. Xa ngang boong kéo dai
tr man dén man c6 két cau dac trung dang néu tai hinh 3.54.
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Hinh 3.54. Xa ngang boong

Xa ngang boong cut ndi tir man dén thanh doc miéng ham, hinh 3.55. Qui cach lién két gitta xa
ngang boong voi suon, gilra xa ngang v6i miéng ham duoc trinh bay ky tai hinh. Trong moi diéu kién,
ngudi thiét ké phai dé danh khe ho tdi thiéu gilta suon va tam boong, giita suon va dau mat xa ngang

boong 1am cho cong viéc lap ghép thuan loi, d& dang hon. Ma nbi theo qui cach, mot trong nhiing qui
cach d6 dugc gidi thiéu cung hinh.
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Hinh 3.55

Két cdu xa ngang boong tai cu01 miéng ham hang lam chirc nang cua xa ngang khoe dong thoi 1a
thanh phan miéng him hang nén co cau tao kha dic biét. Két cau dic trung duoc néu tai hinh 3.56.
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Hinh 3.56. Xa ngang boong lam thanh quy ngang miéng him hang
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Cac sbng doc boong co két cau du cung vimg, la chd tua cho h¢ théng Xa ngang. Séng doc trong
khoang hang, han ché giira hai vach ngang phai la dam két cau lién tuc, chay sudt tir vach dén vach. Mdi
ndi song doc voi vach co két ciu dic trung, nbi voi vach qua ma. Chiéu rong ma khong nho hon hai
khoang suon, canh tiép xitic ciia mé voi song doc bang chiéu cao séng. Chidu cao mi khong nho hon hai

lan chiéu cao vira néu. Mdi ndi dugc trinh bay tai hinh 3.57.
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Hinh 3.57. Néi sdng doc boong véi vach kin nuéc

Nhu da giai trinh,
phan trén cua song doc
boong sé& khoet 16 cho xa
ngang boong chui qua, con
xa ngang boong khde sé&
khoét 16 cho xa doc boong
chui qua. Quy cach cac 16
khoét trinh bay tai hinh
3.58 (céac hinh a). Sau do,
cac 16 khoét phai dugc gia
cuong boi thuong, quy cach
phan gia cuong bdi thuong
duoc mo ta tai cac phan b,c
cung hinh. & day ban doc
lwu ¥, quy cach cua cc tim
gia cuong boi thuong dugc
trinh bay theo bang cudi
hinh.

Trong trudong hop cac
co céu doc di xuyén qua
vach kin nudc, viéc gia
cuong bdi thuong duoc
thuc hién nhu tai hinh 3.59
duoi day.

Hinh 3.58
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Hinh 3.59

Sbéng doc thuong duge san xuit dang két cAu dinh hinh d6i ximg. Mit cit ngang tiéu biéu cho két
cau song trén tau hang, boong két cau theo hé thong ngang c6 dang nhu tai hinh 3.60.

Séng doc tai cung mi¢ng ham hang chuyen sang dang khong ddi xtng theo yéu cau cua viéc xép do
hang ho4 qua miéng ham hang. Két cau tiéu biéu trinh bay tai hinh 3.61.
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Hinh 3.60 Hinh 3.61

Boong theo hé thong doc trén tau vin tdi ngiy nay kha pho bién. Hinh 15a, 16 chuong hai da
trinh bay hai phuong 4n hap din. Trong hé thong nay nep doc boong chay dai suét boong, tua trén cac
xa ngang boong khoe. Cac xa ngang boong khoe thuong ché tao dang dam mit cat chit T doi xung, chiéu
cao thanh it nhat gap db6i chiéu cao nep. Cac nep doc chui qua thanh xa ngang boong khoe. Mbi nbi dau
céc nep can duge b tri tai nhitng ving momen udn nho nhat, lyc cit bé nhat.

—

25 ]
«

Hé thong co cau’khoe lién két véi miéng ham hang dugc giit nhu trong hé théng ngang da trinh
bay. Cac coc chong bo tri tai nhitng vi tri giao nhau cua cac xa doc boong khde, thanh miéng ham hang
va xa ngang boong khde.

Céc tau dong gan day c6 miéng ham hang kha rong, co nhiing truong hop vuot qua 80% chiéu rong
tau, dan dén 1am yéu co ciu boong. Ngudi ta phai ting chiéu day ton boong 1én qua cao. Tau van tai hang
kho c6 khi phai dung t6n chiéu day dén 40mm trén tam boong. Voi nhfrng tau ¢& nay, cac nep doc bb tri
gan nhau hon so véi khoang cach chuan da ban t6i. Thuc chat ca viée lam nay la tang ty phan cia dién
tich ton boong trong mit cat ngang dam twong dwong chir chwa phai ting 6n dinh tim.

Trong h¢ thong nay xa ngang boong khoe va xa ngang cut khoe tua 1€n xa doc (girder) nhu ng khac
h¢ thong ngang néu trén, khong lam 16 cho xa chui, hinh 3.62. Xa ngang khoe dung tai xa doc va han
vao thanh dung chi tict nay.
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Hinh 3.62

Can thiét b tri nep doc cting mit phang véi nep dimg cac vach va ndi v6i nhau qua mi. Theo cach
nay cic co cAu vira néu, trong cung mit phang, tao thanh khung chiju luc.

Sap xép hudng cho cac co cau khoe trong vung gitta hai thanh miéng ham hang thudce tAm boong
dugc thuc hi¢n theo ca hai cach: sap ngang va sap doc. Nguyén tac chung cho sip xép ndy nhu sau:
khoang cach giira hai thanh miéng him thudc boong ngin nén sap nep ngang, trudng hop thir hai tién
hanh nguoc lai.
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H¢ théng doc boong tau ddu 13 hé thong pho bién cho hau nhu toan bd tau dau, tau chd hang roi,
cho quang. Khoang cach gilra cac nep doc cho tau dai tir 50 — 180m chi trong gi6i han 640 — 860mm.
Can quan tdm bb tri cac chi tiét gdm nep doc day, nep doc boong, nep dimg vach ngang cung nam trong
mit phang dung chay doc, trong khi d6 xa ngang boong khoe, suon khoe va da ngang khoe cung nam
trong mit phang ngang tau.

Cac nep doc chay qua xa ngang khoe, han chic vao thanh xa ngang, con tai vach ngang c6 thé bi cat
va han d4u vao vach nhd mi cao gap doi nep. Tau dau dai trén 200m bat budc cic nep chay sudt tau,
khong dimg tai vach ngang theo cach vira dé cap.

2y

a)

b)

Hinh 3.64

Cac ghi cht trén hinh 3.64 ¢6 ¥ nghia sau: 1- sng boong/vach doc limg (deck girder); 2- dim doc boong
(deck longitudinal); 3- xa ngang boong (deck transverse beam); 4- ma gia cuong (bracket); 5- ton man
(side plate); 6- ma xa ngang boong (beam bracket); 7- ma chong van (tripping plate)

Tau dau co hai vach doc can thiét c6 thé bd tri thém véach limg (wash bulkhead, wash plate) giéng
nhu dam doc boong, ngay tai mit doc giira tau, dugc nep bang cac nep dung/mi chéng van cach nhau
khong qua 1,5m. Vach lung nay tang cung két cau dong thoi ngan mit thoang chat 1ong chira trong ket
giita. Chiéu cao vach nay 16n hon hai 1an chiéu cao xa ngang boong khée. Xa ngang boong lién két cing
v6i1 suon khoe va nep ding khoe vach doc nho cac ma 6.

Truong hop chi dat mot vach doc giira, két cAu nay thuong gip trén tau chd dau chay song, sa lan
chd hang 1ong, cac nep doc boong dugc bo tri ding cach da dung cho tau cung hé két cau nhac tai cac
phan trén.
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Trén cac tau dau c& nho, ding chi yéu cho van tai dudng séng, trén boong c6 b tri co cdu nang
cao, c¢6 thé coi la boong nang hay con goi 1a ham boong. Khoang khong dudi boong ning cao vira tao goi
la két gian no. Boong nang nay ciing phai dugc bd tri nep doc, xa ngang boong khoe y nhu véi boong
chinh, hinh 3.65.
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Hinh 3.65. Tau ché dau c& nho véi két gidn né (ham boong)
Mit cét ngang tau dau chay song dugc néu tai hinh 2.25, chuwong 2 trinh bay k¥ cac y dang dé cap.

Coc chéng dung trong tau van tai thudc két ciu dim dung tua trén san day hodc boong, d& trong
luong niang dé 1én dau trén cua coc. Nho coc chdng c6 thé ting cuong do bén ngang va 6n dinh dan
boong. Coc chong thudng dit tai vi tri giao nhau dam doc va xa ngang hodc tai goc miéng him hang, 1a
g6i d5 1y twong cho dam doc boong, cho x4 ngang boong.

So d6 bb tri coc chdng trinh bay tai hinh 3.47 cung chuong. Nhiing vi tri danh dau (e) tai hinh 3.47
1a noi dit coc chéng. Hinh 4nh coc chdng trong so d6 nay danh déu bang sb 5 tai hinh 3.48. Nhan tién
trinh bay thém, chan coc chong tua 1én san tau (day trong) tai vi tri danh diu bang s6 21 tai hinh 3.10,
phan ban vé day tau.

Trén nhiing tau rat 16n coc chong duge bo tri chong 1én nhau, tao thanh mbi lién két chic cho cac
boong, hinh 3.34.

B tri coc chéng nham ting do bén dan boong la 1y do chinh dang, tuy nhién c6 mat coc chbng
trong cac ham hang luén can tro viée xép hang, boc d6 hang. Quyét dinh b tri hay khong bb tri coc
chong khong don gian. Khi can bd tri coc chdng, sap xép coc thanh mot diy hay nhiéu diy cling s¢ la
van dé phirc tap va kho khan. _Trong moi truong hop ngu:(n bb tri coc chong phai déy trudc tién dén yéu
cau st dung cia tau. Yéu ciu trudc hét cho cong viéc nay 1a coc chong khéng can tré chirc ning ham
hang tau cho hang. Chinh vi vdy phai dat rd van dé sb luong coc chdng trong ham hang, trong budng
may, khi phai ¢, 12 it nhat.

Tai liéu [8] danh mot phﬁn chuong ba ban vé coc chéng. Trude khi thiét ké coc chéng cho tau ban
doc c6 thé tham khao thém cac didu da néu trong tai liéu chuyén nganh vira dé cap. ba ngang ddy va xa
ngang boong thuong bi uon dudi tac dong ngoai luc, dé diéu d6 khong gay udn coc chdng dat giita chung
can thiét thlet ké cum gbi d5 cung cac chi tiét lién két mot cach hop ly. Ubn coc s& gdy ra nhiéu rac
16i cho két cAu lién quan nhu vong dam, vin didm ngang, ddm doc. Coc chdng phai dugc kiém tra tinh 6n
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dinh khi thiét ké. Can thiét tinh toan kha nang chiu va do hang héa va do cac thiét bi béc d hang giy ra
cho coc chong.

Coc chdng trén cac tau dong trong nhimg ndm sau bay muoi thuong doi két cdu boong qua tim
16t bang thép du day. Trén tam 16t m&i 1a két cau xa doc hodc thanh doc miéng him hang, g4ap xa ngang
boong khoe hodc thanh cubi ham hang, nhu di miéu ta trén. Nhin vao cym chi thiét trén dau coc chng
ching ta thay rd sy quan tdm ciia nhimng nha dong tau dén chi tiét chiu tai ning nay.

Hinh 3.66 Hinh 3.67

Trén hinh 3.66 néu sau: 1 — thanh doc miéng ham hang, 2 — thanh ngang, 3 — xa ngang boong cut, 4
— xa doc boong, 5 — tam 16t, 6 — xa ngang boon, 7 —md, 8 —nep, 9 —xa ngang cubi him hang, 10 — coc
chdng va 11- nep ngang thanh miéng hidm hang.

Coc chong c6 thé gbi 1én hai gbi theo cach gian don néu tai hinh 3.67. Cac chi tiét cin giai thich
thém tai hinh 3.70 gom : 6 —tam day trong, 7 — da ngang day, 8 — ki diing, 9 — ton vo, 11 —tam 16t duoi.

C6 thé thdy rang, mdi lién két hai ddu ctia coc chong tranh ding mi. Cach lam nay rat phd bién
trong cac tau van tai thong dung. Nhitng phuong cach dinh vi hai dau coc chong dugc trinh bay tai hinh
3.68. trong d6 hinh 3.68a mo ta két cau dau coc trén va hinh 3.68b mo ta két cau dau coc dudi.

Hinh 3.68a. Cac hinh thtrc bd tri két ciu dau coc trén
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Hinh 3.68b. Céc hinh thirc b tri két cau dau coc dudi

5Két cAu nﬁp hiam hang tau ché hang kho. Tau k’ie;u cli miéng ham hang khong qua rong, ching ta
c6 the sir dung kiéu day ham hang truyén thong, kéu nap roi, di dong. BO tri chung nap ham hang kiéu
cll ¢6 dang nhu tai hinh 3.69.

Thanh doc miéng ham hang 2 ciing nhu thanh hai ddu hdm hang 3 1a két cdu khoe, tu thé vudng
goc voi boong. Phan nam dudi boong cua tam thanh da duoc néu trong phan ban vé két ciu xa doc boong
kiém thanh ham hang, phan trén duoc dua 1én cao khoi mép ton boong. Chiéu cao nay khong nho hon
600mm trén tdu vAan tai, nap ham kiéu cii. Chiéu cao d6 bat budc phai dung trong ving 0,25L tir miii, sau
ving nay chiéu cao miéng ham hang c6 thé chi 1a 450mm. Tuy nhién trong thuc té c6 miéng him hang
cao dén 900mm hodc 1m.
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Hinh 3.69. Nap diy miéng ham hang

Céc ghi chu trén hinh 3.69 c¢6 y nghia: 1- ton boong (deck plate); 2- thanh doc miéng khoang (side
coaming); 3- thanh ngang miéng khoang (end coaming); 4- thanh vién mép trén miéng khoang (moulding
bar); 5- ddu mut xa ngang (end beam); 6- gan gia cuong ting cimg/nep nam (horizontal stiffener); 7- xa
ngang miéng khoang hang (hatch beam); 8- gia d& xa ngang mi¢ng khoang (hatch beam carrier); 9- ma xa
(beam bracket); 10- ma d& miéng khoang (coaming stay); 11- thanh gitr bat miéng khoang (hacth batten);
12- ma kep/6 ném (hacth cleat); 13- ném (wedge); 14- bat pha miéng khoang (hacth tarpaulin); 15- thanh
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gilt tim nap miéng khoang (locking bar); 16- song boong (deck girder); 17- tim nip day miéng khoang
(hacth board).

Thiét ké cii coi nip day khong khac mai nha. Céc xa ngang ché tao roi duoc dung khi can day
ham. Sép xép céc xa ngang nhu hinh 3.70. Cac xa cach nhau khoang 1,5m, tuy tinh hinh cu thé. Thong
1€ nguoi ta dung go lat 1am vat liéu lop “mai nha” dang dé cap. Cac tim g6 chi dai gan bang khoang
cach xa ngang, x€p doc tau tao thanh mai che. Trén go dung vai bat hoac tam kim loai phu 1én che mra,
gi6. Thiét ké xa phai luu y dén diém, phai danh chd du dé gac dau thanh gd vao xa.

Hinh 3.70

Két cau xa cung cac tim g ddy dugc vé lai tai hinh 3.71.

810

Hinh 3.71
Céc thiét bi giir bat hodc tAm lop kim loai duoc trinh bay tai hinh 3.72.
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Hinh 3.73 mo ta k¥ ludng két cau thanh miéng khoang hang phu hop theo dang két ciu da mo ta.
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Céc ghi chu trén hinh 3.73 tuong tu nhu trén hinh 3.69, mang y nghia sau: 1 — xa ngang miéng
khoang hang (hatch beam); 2- tim nip day miéng khoang (hacth board); 3- thanh doc miéng khoang (side
coaming); 4- mi d& miéng khoang (coaming stay); 5- thanh vién mép trén miéng khoang (moulding bar);
6- gan gia cudng ting cimg/nep nam (horizontal stiffener); 7- gi4 d& xa ngang miéng khoang (hatch beam
carrier).

Ngay nay cach ddy nay chi con Iuu lai trén mot s tau chay séng, hodc ven bién. Tau van tai di
bién khong st dung cach day kiéu nay. Nip ddy co khi hod, co gidi hod da thay chd cho cach lam
truyén thong. Thiét bi ddy hidm hang ctia cic hing chuyén nganh Mc Gregor va Kvaerner vv... da dua ra
nhimg thiét ké méi tién loi va an toan hon nhiéu néu so véi kiéu cil.

Nép day ham hang co gii hoa gdm nhiéu phan doan, gan kin véi nhau qua cac khép. Péng va mé
cac tAm ndy hoan toan nho vao thiét bi toi ning han vén da duoc trang bi trén tau kiéu nay.

Nhing giai phap t6t cho co cdu ddy ham hang duoc phat trién ngay mot phong phii. Nho tinh an
toan ctia cac thiét bi nay ngay mot cao, trong luong cac nap day duoc nghién ctru dé giam bot nguoi ta da
c6 diéu kién mo rong cac miéng ham hang dén muc ngay truée khong ddm mo. Miéng ham hang tau
hang kho rong 7 — 8m di ton tai kha lau, miéng rong 9 — 10m c¢6 xu hudng phét trién.

Hinh 3.74 trinh bay mot trong nhimng giai phép dugce wa chuéng nhidu nim qua. M& nap ham hang
theo cach sau, sir dung hé thong toi nang ha kéo cac nap theo kiéu don toa xe dé tap két nap tai vi tri da
dinh, dau ham hang. Cong doan day ham hang tién hanh theo cach nguoc lai, dung thiét bi to nang ha kéo
cac tAm trai miéng ham cho dén khi che kin toan by ham hang.

Hinh 3.74. Nip ham hang kiéu “Mc Gregor” o
Cac ghi chu trén hinh 3.74 6 trén mang y nghia: 1- thanh dan huong con lan giira; 2- tam nap dau; 3-
cap kéo; 4- tam ndp gilra; 5- tdm nap cuoi; 6- thanh dan hudng ngoai; 7- cap ndi; 8- con lan gitra.

Cach don ndp va xép chung vao noi qui dinh duoc mo ta tai hinh 75.
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Hinh 3.75. Xép nap ham hang dong mé kiéu "Mc Gregor”

Hinh tiép theo, hinh 3.76 trinh bay nip day ham hang "Mc Gregor” dong m¢ bang thiy lyc. Khi
dong, cac phan doan s¢ bi don v€ mot phia/hodc hai phia ciia hdm hang tuy theo phuwong phap b6 tri va
dung dung lén bang cach gap doi. Khi day, tam nay dugc cac may thuy luc duoi ra che kin miéng ham
hang.
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Tau chd container str dung hé théng nap day kiéu pon ton. Co cdu ddy dang nay chi mot phan
doan. Luc can nhac nap ra nguoi ta dung hé can cau thao tac vadi no.

Mot trong nhiing cach giai quyét tot dugc dung trén nhimg tiu v6i miéng ham khong qua rong 12 sir
dung nap day dang “chiéu” c6 thé cudn lai thanh cudn khi md nap ham va trai “chiéu” ra khap miéng
ham khi déng. So d6 lam vi¢c cua hé thong nay dugc miéu ta tai hinh 3.77.

==

= \
) 'H&

@)
N

[

Hinh 3.77

5. Ket cau phan miii

Phén tién phong cta than tau khi hoat dong trong nudc 14 16 mii, noi gip nhau ctia hai giai ton
man. Séng miii phéi ¢6 co ciu du ctng, chiu dung va dap cua nudc, cua vat thé la bt ky co thé xuit hién
khi tau hoat dong. Séng miii con lam viéc ré nuéc, mé dudng tau di do vay két ciu phai c6 dang thoat
nudc, it c6 nguy to tao sirc can 1on. Tiép sau 16 mili cac két cau quan trong khac cta phan miii con co:
cac suon ngang, da ngang dic biét khoe trong khu vuc, cac sdng doc man bién thanh cac nep nam ngang
dua ving, vach limg, va tiép d6 dén vach chéng va (collision bulkhead), hinh 3.78.
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Hinh 3.78a. Cac chi tiét két cAu miii

Hinh 3.78b. Céc chi tiét két cau mili qua 1é
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Céc ghi chu trén hinh 3.78a; 3.78b va
3.78¢c ¢6 y nghia: 1- ham xich (chain locker); 2-
két miii (fore peak tank); 3- kho thuy thu truéng
(boatwain’s store); 4- miii qua 1€ (bolbous bow);
5- tam ton tao miii (fashion plate); 6- md ngang
(breast hook); 7- boong thur hai (second deck); 8-
boong trén (upper deck); 9- boong thuong tang
mili (forecastle deck); 10- vach doc phia mii tau
(center division); 11- tam chin (wash plate); 12-
véach chdng va (collision bulkhear); 13- song doc
man (side stringer); 14- song doc chéng va
(panting beam); 15- xa chdng va (pating beam);
16- cot chong (pillar); 17- suon (frame); 18- ma
hong (tank side bracket); 19- ma xa (beam
bracket); 20- xa ngang boong (beam); 21- sdng
doc boong (deck girder); 22- sng chinh (center
girder); 23- thanh gia cuong (rider plate); 24- nep
nam (horizontal stiffener); 25- da ngang dang cao
(deep floor); 26- séng chéng va dudi xa (panting
stringer under beam); 27- ma gia cuong (rib); 28-
nep doc gia cudng tam vo (shell long); 29- sdng
chinh (keel); 30- tim séng mili (plate stem).

Hinh 3.78c. Céc chi tiét ké cAu milii thuong

Song miii, tr chuyén nganh c6 gdc tir ngdn ngir xu dét thip Netherlands, viét 1a voorsteven la
phan tién phong (voor) song lai la bo phan kéo dai, rat kién cb cua ki chinh tau. Trong tleng Anh ngay
nay nguoi ta dung tir stem dé chi song miii. Song miii dung trén tau duoc thiét ke dudi nhiéu hinh thirc
khac nhau. Séng c6 thé 1am tir thép thoi, thép tron duong kinh du 16n, duge ubn theo hinh di tinh, bén
ngoai han dip ton boc kin. Co thé han déu truc tiép hai mép ton bao vao song. Hinh 3.79 trinh bay cach
han ton mép mui vao séng miii tau dang thanh (tleng Anh: stem bar). Trong thuc té, thay vi thanh thép dic
nhu dang dé cip ngudi ta con ding dng thép 1am séng cho cac tau ¢& nho.

AN i
3= 3

<

Hinh 3.79

Céc tau 16n hon khong str dung 16 mili két cdu tir thanh nhu vira néu. Phan trén cta 16 mili thuong
1am tir tAm, két cAu han nhu minh hoa tai hinh 3.81 néu trén. Két ciu tiéu biéu sdng miii tAm (plate stem)
trinh bay tai hinh 3.80. Két cau dang nay doi nguoi dong tau phai bo nhiéu cdng suc thuc hién nham
dam bao d9 chinh xac mong muén. Séng mili tau khong chi dam bao bén, chi yéu do bén va dap ma con
1a vat thé c6 hinh dang thoat nudc.
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Séng mili dac  thinh
hanh trong giai doan cong
nghé dong tau vo thép chua ¢
murc hoan thién nhu ngay nay.
Mot trong nhiing khé khan
thuong gap khi sir dung gidi
phap nay 1a bién phap ndi tim
thép véi 16 miii die. Mot trong
nhimg két ciu dang nay ghi lai
tai hinh 3.81 nhu mdt ky niém.

Hinh 3.81. Séng miii duc tir thép duc
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Ngay nay sdng miii han chiém sé dong trén cac tau van tai. Két ciu cac séng ndy dugc thuc hién
theo cach chia thanh nhiéu phan doan, mdi phan doan dai chimg 3,5 — 4,0m. Cac phan doan dugc han
dau véi nhau theo mdi han chir X, Trung binh chiéu day ton bao trude song mili day hon cac tAm can ké
5mm. Theo chiéu dung nhit thiét phai bd tri cic mi nam, ndi tlep trong vo bao song, chiéu day tAm ma
khong nho hon 0,7 dén 0,8 chiéu day vira dé cap. Khoang cach gitra cac chi tiét ké sau nay khong qua
915mm, ding cho ving dudi duong nude. Khoang cach d6 co thé ting dén 1200mm khi 1én cao hon
duong nudc, hinh 3.82.
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Hinh 3.83 trinh bay vi du rng dung song miii han tir tam, cung cac chi ti€¢t gan song miii, trén tau
van tai di bién dong tir nhitng ndm ndm muoi.
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Hinh 3.83

Mot vai cong thire gitip xac dinh chiéu day ton song mili dugc gidi thiéu sau gitip ban doc trong
thiet ké bd phan nay. Cong thirc kinh nghiém tinh chiéu day ton:

t= 0,IL +4mm, trongd6 L — chiéu dai tau do bang m.

Trén duong nudc chiéu day nay giam dan dé roi khi 1én dén vi tri cao nhat chiéu day t bang chiéu
day ton man.

Két ciu phan mili trong d6 c6 chi tiét séng miii vira d&é cap c6 chirc ning qua ning trén tau. Phan
nay than tau thuong xuyén chiu tac dong song dap, song vo, c6 thé chiu va dép cia cac vat ndi khong
thanh qui luat trén nudce, chiu va dap vau cau, cang khi c¢6 sy c6 vv... Phan miii tau vi 1€ do6 luon dugc
tang cuong vé mat do bén. Khu vuc can quan tdm bao gom cd mién 0,2L tinh tor try mii ve gitta tau.
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Khu vue nay chia lam hai phan, phan dimg mili chiu sao tinh tir 16 mii dén véch tranh va va phan con lai
tir vach chéng va mili &én 0,20L nhu vira néu. Két cdu trong ca hai phan déu phai dugc ting cudng veé
do cung virng, tuy mirc d6 c¢6 khac nhau.

Tang cudng do bén cho khu vuc tir vach chong va dén 0,2L bao gém céc viéc:

Giam khoang cach sudn, da xubng chi vao khoang 685mm, ap dung ca cho cac tau 1on. Mo dun
chong udn cua co cau lam cung, cu thé cua suon tai vung nay tang thém dén 20% cho tau vé1 D <
10,7m va 5% cho tau véi H > 15,25m.

Tang cudng két ciu doc cho day tau khu vuc nay, trong pham vi 0,05L dén 0,25L khoang cach két
céu cing chay doc khong qua 1,12m. Diéu bat budc nira 14 phai bd tri da dic tai mdi khoang da tai déy
Tang chiéu day ton day dang cac giai ton chay doc. Lap dit trong pham vi 0,05L dén 0,15L, tinh tr mii,
céc sdng doc man, cach nhau khong qua 1,85m dén 2,0m.

Phan tir vach chbng va vé trudc, 1a khoang miii theo cach goi cua chung ta, tir ky thuét co Xudt xr tir
Netherlands viét 1a voorpiek, nguoi Anh chuyén thanh forepeak, c6 tim quan trong sdng con cua tau.
Khoang suon trong vung chi con 610mm, tham chi chi nén 600mm. Thong 1€ khoang sudn trong vung chi
bang 2/3 khoang suon khu vuc giita tau. Chidu day da ngang tai day nhat thiét 16n hon chiéu day trung
binh trén 1 mm, con chiéu cao ting dan vé phia mili. Pa ngang phai dugc ché tao dang chit T hoic bé mép
v6i chidu rong mép khong bé hon 60 — 75 mm. Mép quay vé miii, hinh 3.84.

(0013012
[

w20

DDDDDDDDDDD

—

"2

Hinh 3.84

Song gilia phai c6 mat trong vung nay, han cb dinh vao séng miii. Sudn trong ving forepeak phai
lién tuc dén boong chinh. Céc song doc du ctng lam chd tua cho suon. Sudn di xuyén qua cac két cau
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nam ngang dang néu. Chiéu rong két cAu nim ngang phai du 16n, tir 600mm dén 900mm. Mot s6 séng
doc trén nhi€u tau c¢d 16n tr¢ thanh san (platform) nham ting cung két cau, hinh 3.85.

Hinh 3.86 trinh bay mot vi du ting cuong d6 bén ving sdng miii ¢6 miii dang “bong dén tron” quen
thudc.

Hinh 3.85 Hinh 3.86

Diéu duoc coi 1a thong 18, trude vach chong va ngudi ta bd tri thing dung xich hai ngan. Day la két
kin nudc, dung tich du dé chua xich neo, mdi ngan chira mét soi. Tau di bién thuong trang bi xich neo
dai ¢ trén 100m, duong kinh khoang 18mm, moéi tau hai xich, cho dén xich 16n dai 2x300m, dudng kinh
dén gan 100mm. Dé ra vao két phai danh khoang trong, cao chimg 1,2m dén 1,8m. Thung xich chiém it
ra tir 3 dén 4 khoang suon. Day thung xich phai dbc xubng theo phia man dé nudc co thé don vao vi tri
tap két da du tinh. Bom budc tir thing bang thiét bi chuyén nganh ching ta d3 d& cap trong phan hé
thong tau.

Can thiét phai co giai phap thich dang lién két thung xich véi cac chi tiét 1an can thudc than tau, dic
biét voi vach chdng va. Piéu can quan tim hon ca, trong thung xich c6 mat trong vat voi khéi luong quéa
16n, sin sang gay chuyén véi hang xém. Day thung xich rat can dugc dd bang cic da nang cao, cing va
du do tin, hinh 3.87.
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Hinh 3.87. Thung xich trude vach chong va

Trong ving nay nhiéu khi phai lam thém cac vach doc. Chiéu day vach khoang 6 — 7mm tiy thudc
tau thude cd nho hay 16n va kich thude céac két.

Hinh tiép theo 3.88 trinh bay két cdu ving miii tau ¢ 16n, miii “qua 18” v6i nhiing ting cuong do
bén vira dé cap. Tai hinh, ban doc nhin thdy song doc man phan dudi duge kéo thanh cac san ting cing,
con cac sdng Ay phia trén thanh cac san cong tac. Chiéu cao cac da duoc kéo rat cao theo yéu cau ting
cuong do bén khu vuc miii tau.

Khoang sudn dung trong khu vuc nay khong khac xa véi chuan 600mm. Trén céc tau ¢ trung hodc
nho thung xich dugc cac da ngang nang cao do.

Nhiing chi tiét khac tuy nho song can duoc quan tam khi thiét ké két cAu vung miii. Nhimg khoang
khong qua chat chéi, khé vao hodc khong thé vao, khong nén bo trong ma nén lap bang vat li¢u thich hop.
C6 thé dung bé tong hoac vat li€u tuong tu vao muc dich nay
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Hinh 3.88. Két cAu miii tau c& 16n

Ban doc ¢6 thé quan tAm thém v6i két cu miii tau hang vén tai di bién trong tai 4000DWT dudi day
dugc dong tai cong ty cong nghié€p tau thuy Sai Gon nhiing gidi phap tuong tu.
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Trén boong cao khu vye miii con b6 tri 6ng luon xich (hawse pipe), thanh rat day, duong kinh 6 ong
kha 16n. Ong ludn xich bat dau tir san boong, chi tiét bat dau kha rac roi, hinh thu trong “khong giong
ai”, xem hinh 3.90. Chi tiét kho coi nay phai dugc bat mot cach hai hoa vao boong tau nham dam bao do
ben cho tdm boong. Pau thir hai ctia két cu nay 6m ldy man tau. Vanh 16 ctia miéng ong xich tai man
cling phai bat vao ton man mot cach thich hop. Chung quanh chi tiét dac rat day nay cta dng ludn xich
can bd tri thém tAm thép day, du rong dé don neo, miii neo va dap thuong xuyén.

Q| coER -
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Hinh 3.90. Ong ludn xich
6. Két cau phan lai

Phén 1i cua tau chia lam hai khu vuc, theo cach 1am d3 trinh bay phan trén. Phan sau vach khoang
1ai, tir chuyén nganh co gdc tir tiéng Netherlands 13 achterpiek (tiéng Anh: afterpeak) va ving tiép theo.
Phan ving mang tén goi afterpeak kéo dai tir song dudi dén vach khoang 14i, hay con goi vach chong va
phia 13i. Trén cic tau van tai bién phan nay cia tau dung chd nudc ngot, nude vé sinh hodc chia nuoc
dan. Puodng truc chan vit tau mot chan vit phai xuyén qua khu vuc nay dé ra sau. Cum két cau phirc tap
lam chirc ning 6 d& cung hé théng bac dd, boi tron bac vv... déu chia trong 16 khoét qua séng dudi.
Hé thong 6ng bao dudng truc (sterntube) thong 16 tua tai 16 ndy mot dau con dau kia gan v4i phan con lai
ctia Ong bao bang mat bich, tai vach khoang 1ai.

Song dudi tau _nguyén gbc tleng Netherlands achtersteven, trén tau mot duong truc phai lam chd
ta cho duong truc dong thoi véi phan mo rong ciia nd con lam chd dit gbi xoay truc banh lai tau. Co
cAu nay phai dam bao bén cho phan sau cua tau, 1a ving chan vit hoat dong va giy nhiéu bat lgi vé mit do
bén than tau, 1a ving banh 14i lam viéc, tao luc va momen quay tau trong truong hop bé lai.

Trong biic tranh chung song dudi chung ta quan tim (tiéng Anh: stern frame) nam tai vi tri co cuc
nhit. Séng dudi phai duoc lién két bén véi cac chi tiét 1am cimg than tau khu vuc ndy gom cac da ngang
day, suon, ton bao. Ching ta c6 birc tranh toan canh vé két cau ving dudi tau duoc thé hién trén cac hinh
3.91 sau:
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Hinh 3.91b

160



Hinh 3.91c

Séng  dudi két cau
han dung cho cac tau co
nho thong 18 gdém cac chi
tiét don gian, ndi ghép bang
han, dang nhu tai hinh 3.92.
Trong cum két cau nay,
thong 1& “qua tao” - chi tiét
6ng vanh khuyén s& cho
dng bao truc di qua c6 kich
thuéc kha lon nguoi ta
phai st dung cong nghé
dtc dé ché tao, sau d6 han
voi cac chi tiét cua cum.
Cac chi tiét khac lién két
v6i nhau bang mdi han déu
dau.

Hinh 3.92. Séng dudi
han trén tau cd nho

1600

3350

Céc ghi chu trén hinh 3.91a; 3.91b va
3.91c c6 y nghia sau: 1- két dudi (after peak
tank); 2- ham truc banh 1ai (rudder stock
trunk); 3- séng dudi (stern frame); 4- banh lai
(rudder); 5- da ngang dang cao (deep floor); 6-
ton noc két (tank top plate); 7- boong trén
(upper deck); 8- vach duoi (after peak
bulkhead); 9- suon quay (cant frame); 10- xi
mang (cement); 11- ton day trén (inner bottom
plate); 12- song doc chéng va (panting
stringer); 13- da ngang dudéi tau (transom
floor); 14- gan gia cudng (rib); 15- gbi d& banh
1ai (gudgeon); 16- than trén cia séng dudi
(crown); 17- gdi d& tryc chan vit (boss); 18-
truc chan vit (propeller post); 19- got ki lai
(heel piece); 20- sdng doc boong (deck girder);
21- xa boong (deck beam); 22- suon (frame);
23- nep nam (horizontal stiffener); 24- xa
chéng va (panting beam); 25- md xa (beam
bracket); 26 —da ngang (floor); 27- tim chan
(wash plate).
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Tau ¢d trung, tham chi cd 16n
c6 thé dung séng dudi han. Vi du sir
dung két cdu han cho tau c& 16n
trinh bay tai hinh 3.93.

Séng dudi duc duge ché tao
dudi dang lién hodc dang ndi ghép.
Nhitng tau ¢& 16n o sdng dic tir
nhiéu phan doan. Trén mot tau dau
¢d trung nguoi ta da phai thiét ké
chi tiét nay véi khdi lwong 200
tan, dai gan 20m. Trong diéu kién
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d6 nguoi thi cong bat budc chia két ¢ 4160 g
cau lam nhicu phan doan dé dic, ¢ §,
sau d6 ndi chung lai tai hién truong. 3} 2240 i
Hinh 3.94 gidi thi€u song dudi duc RNy
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Hinh 3.95 trich dan két cau song dudi dic tau cd 16n, ché tao tir nhitng ndm nim muoi, nhu tai liéu

tham khdo qui gid cho nhitng ngudi dong tau hién dai.
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Hinh 3.95

Gid dé truc chén vit trén tau nhiéu dwong
truc khong thé bd tri chay qua 6 d& séng dudi do
vay phai ¢6 nhimg co cdu khac lam nhiém vu d&
duong truc nhu séng dudi van lam. Heé théng hai
duong truc duge dung kha phd bién trén tau chay
nhanh, tau nhe va cac tau c& 16n, trang bi hai may
chinh véi tong cong sudt 16n. Pudg truc trong
trudong hop sau phai dugc kéo ra xa 16 khoét trén vo
tau khi n6 di qua, d& chan vit nam tan cudi duong
tryc. Nhat thiét phai bd tri 6 45 cho duong truc va
6 d kho bd tri nay phai nam gan chan vit, giam
théu chiéu dai doan dam c6n x6n mang chan vit.

B tri gia dd theo chiéu ngang tau hai chan
vit c6 dang nhu néu tai hinh 3.96.
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~ Cac ghi chu trén hinh 3.96 c¢6 y nghia sau: 1, 5 - da ngang day; 2- g6i d& truc chan vit; 3- sdng dudi;
4- tam Op.

Khoang cach giira hai gbi d& phai dam bao cy ly nguoi thiét ké di dinh, dam bao hai chan vit hoat
dong nhip nhang, hi€u suat cao. Vit tri 6 d& phai dinh vi chdc nhat, trong di€u kién c6 thé, tranh gy rung
cho hé truc.

Céc giai phap cong nghé da duoc thyc té ching minh tét néu sau nhu tai liéu tham khao khi thiét
ké, ché tai gia dd.

Véi cac tau ¢& nhé nhu tau song, tau kéo, tau tuan tra va ca tau ding trong cac lyc lugng vii trang,
c6 thé thuc hién ché tao gia do truc kiéu nhe. Khai niém “nhe” duoc hiéu rd 1a két ciu don gian, khéi
luong chi tiét khong 16m, néu thién vé trong luong thi c6 the coi thu¢c nhom trong lu:ong nhe. Phan ong
bao 1am chtic ning 6 d& (boss) duoc gan hai chan, dat gan nhu vudng goc nhau, dé roi hai chan ay gin
vao thanh tau. Nguoi Viét nam goi co cau nay la “gid chit nhan” do da muon hinh anh gac chéo cua hai
chan vira néu, hinh 4nh ma ngudi Trung Hoa goi 1a “nhan — ngudi con trai” trong chir tuong hinh.

Hai chan thuong lam tir thép ban, chidu diy dén 20mm hozc hon. Nhod tim moéng lam chén, hé gia
dd cho nude chay qua ma khong tao ra sirc can dang lo. Chén dudi c6 thé han vao ki kéo dai hodc co ciu
gia ki kéo dai. Nhiéu nudc chau Au ché tao gia d& cing 6 do dang kha hap dan. Chan phla duoi khong
han véi chi tiét kéo dai ma ban than chéan dugc be gap sang thé ndm ngang, song song v&i day tau. Phan
nam doc cta chan kéo dén tan vi tri dat cbi dudi cho truc banh lai. Nhu vay gia do gio day lam ca hai
viéc nang, d& truc chan vit va d& truc lai. Két cau gia doi ctng viing va phai duoc lip rép chinh xac 1én
tau. Hinh 3.97 trinh bay b tri chung cua hé truc chan vit, gid do truc, do truc banh lai dung trén tau kéo
chay song.

Hinh 3.97

Gan chan cua gia chit nhin vao than tau theo cac giai phap thich hop. Hinh 3.98 gidi thiéu gia do
tryc chan vit ché tao bang cong nghé han. Céch gin chan vao than tau duoc trinh bay tai phan dudi cta
hinh. Két cdu gia d& trén tau c& 16n, dung cho may cong suét 16n phirc tap hon nhiéu néu so véi cach lam
vua trinh bay.

Két cdu gia d5 co6 khi phai chuyén sang diic, qui trinh 1dp rap trd nén nang né, phuc tap. Vi du thiét
ké gia d& chan vit ¢& 16n gidi thiéu tai hinh 3.99 no6i 1én do phtc tap cua chi tiét nay.
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Hinh 3.98

Séng chinh cua tau phai vuot
qua vach khoang lai, di thém hai
hodc ba khodng sudon méi dung. Da
ngang bé mép rong 60mm dén
75mm, huéng mép ra sau. Thong 1&
sau lip 6ng bao truc nguoi ta dd bé
tong va lang xi ming, cao dén mép
da. Mit san bé tong dbc xudng vé
phia vach dé nuéc c6 thé don dén
cac hd chuan bi sin gan chan vach
ngang. Cac tau 16n, chidu cao giira
mép trén di ngang va trin qua
2,80m can thiét phai lam nhimng song
doc nam ngang y nhu da ban cho mili
tau. Co diéu, cac co ciu khoe, nim
bang nay khong vuot qua gidi han
vach ngang.  Véach lung (wash
bulkhead) phai c6 mat tai mat doc
giita tau, chidu day vach 7mm. Vach
c6 nhing 16 cho phép ngudi qua lai
song mép phai dugc vién chic chin.

Céc ghi chi trén hinh 3.98 mang y
nghia: 1- sdng day; 2- tAm gia cudng song
day; 3- da ngang day; 4- vach doc; 5- san
boong phu; 6- tam dém; 7- truc chan vit; 8-
t6n vo bao; 9- tim gia cuong.

Két cdu vom ldi khong khac nhiéu so
v6i cong viée lam danh cho vung miii. Cac
co cdu can duoc ting cudng vé do bén.
Suon trong vom lai c6 mo dun chdéng ubn
bang gia tri tinh cho suon ving miii tau con
khoang cach suon giébng hét nhu da dung
cho viung miii, 600mm hoac 610 mm tuy theo
yéu cau cua ting qudc gia. Sudn phai chay
dén xa ngang boong va lién két bing ma véi
chi tiét ndy. Cac da ngang phai ting chiéu
day 1én thém 1mm néu so véi da vung giita
tau, con chiéu cao ctia nd ¢6 khi dén vai mét.
Nhiém vu ndng cua da ngang la dam bao
cung virng cho hé duong truc chan vit.
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Két cdu dic trung ving 1ai tau van tai dugc gidi thiéu tai hinh 3.100.
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Hinh tiép theo, hinh 3.101 trinh bay két ciu phan dudi cia tau van tati container 564 TEU duoc
dong trog nhitng ndm gan day tai Viét Nam.
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Trong khu vyc nay chiung ta con phai quan tdm day da hon phan trén ctia vom lai, cu thé hon
khoang sau cung cua tau, nam trén tam san da ngang. Co thé coi diy nhu khoang boong gitra (tweendeck)
ctia vom lai. Két cau nay chi c6 trén tau c& 16n, thuong la tau c6 dudi dang tuan duong. Pé dam bao do
bén cho khong gian kha 16n , nam tai vi tri chiu tic dong truc tiép cua song vo khi tau chui doc, thudng
xuyén chiu rung dong do chan vit hoat dong tai vom lai nam ngay dudi do, cac chi tiét phai duoc tang
bén. Hé théng sudon khoe duge tang cuong nham dam bao bén cyc bo. Trong khu vuc nay con bb tri
giéng lai (rudder trunk), trong d6 dat 6 dd trén tryc lai. Giéng dugc dong tir trén bang qua hé thong dong
mé co khi. Hinh 3.91 gi6i thiéu khu vuc giéng tai phan 3.91a. Giéng nay ciing duoc trinh bay tai hinh
3.100 va hinh cac sau do, hinh 3.101, hinh 3.102.
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7. Vach

Vach tau gdm hé thong vach ngang va vach doc hodc céac vach doc, chia khong glan trong tau thanh
nhimg khoang kin nudc. S6 luong vach ngang va vach doc trén tau duoc chia dang qui dinh nhim dam
bao tinh chéng chim ciia tau. Cong viéc d6 trong nganh tau goi la phan khoang chéng chim. Phan khoang
cho tau nham muc dich ngin ngira rai ro chim tau khi nudc tran vao tau, di duoc chi y tir thé ky XIII.
Tuy nhién vin ban mang tinh phap 1y d& cip yéu cau vé 1am vach kin nudc him may tau thuy moi ra doi
tir 1854 trong British Marine Shipping Act. Nam 1862 van ban nay dugc nhic lai. Pang kiém Lloyd’s da
khai thac co sé phap 1y cta vin ban nay khi dé ra yéu cau phén khoang cho tau ma ngay nay ching ta goi
12 Qui pham phan khoang va chéng chim. Thuat ngit chuyén nganh bang tiéng Anh dung cho linh vuc
nay thuong dién dat baing cum tir “phéan khoang kin nudc: Watertigh Subdivision”. Nhimng giai doan hinh
thanh chuong dic biét nay ctua Qui pham c6 thé thdy nhu sau. Nam 1891 Phan ban véch tau cta British
Board of Trade, UK, hoat dong tich cuc nham xay dung ti€u chuéan phan chia khoang, theo cach lam nay
tau khach di bién trén 425ft (129,5m) va tau khach hoat dong trén kénh La Manche phai dugc chia
khoang dé nhd ra bi nudc tran vao hai khoang 1ién nhau tau van con kha ning khong chim. Piéu nay
khong dugc chap nhan vao lic dugc dé xuat. Chi sau nhiéu sy cd dang tiéc, dic biét sau sy kién Titanic
vao ndm 1912 da cudp di sinh mang 1430 nguoi , nguoi ta méi thue su tich cyc thiét 1ap nhimg qui tic
chéng chim ap dung chung cho cac nudc. Nam 1913 theo 161 moi cua Chinh phu Anh, hdi nghi quoc té
vé an toan sinh mang trén bién duoc tridu tap tai London. Trong hoi nghi quéc té nay (tleng Anh:
International Conference on Safety of Life at Sea) da tién hanh xem xét tai liéu lién quan van dé nay cua
British Board of Trade, nhiing diéu khoan mang tinh cong wéc di dugc Berufsgenossenschaft ciia Pirc
chap nhan truéc d6 va hé théng phan khoang chdng chim Phap dé nghi. Va két qua 1a nhimng diéu khoan
mang tinh dung hoa cua ba van ban lon trén dugc hinh thanh, dé ri chét lang trong thoi gian thé chién lan
thir nhat. Mai den ngay 1.11.1974 hoi nghi qudc té vé an toan sinh mang con nguoi trén blen thong qua
“Cong udc qubc té vé an toan va sinh mang con ngudi trén bién” goi tat 1a SOLAS- 74 va tiép do “Nghi
dinh thu 1978 ciia SOLAS” dugc ban hanh ngay 17.2.1978. Cong uéc SOLAS do t6 chirc hang hai qudc
té IMO ban hanh, c6 hi¢u luc tir 25.5.1980 va Viét nam la nuéc di tham gia cong wdc. Cong udc nay sau
d6 duoc nhidu lﬁn b6 sung va sira ddi cho pht hop véi tinh hinh phat trién nganh hang hai. Uy ban an toan
hang hai ctia IMO da thong qua bd sung stra doi cho SOLAS 1974, goi 1a bd sung stra doi 1981, va bd
sung c¢6 hiéu lyc tir 1.9.1984. Nam 1983 ay ban nay tiép tuc bd sung, va cac bd sung 1983 c6 hiéu luc tir
1.7.1986.

Céc vach trén tau phai dam bao kin nude va /hodc kin dau, dong thoi dam bao do bén cho tau. Trong
truong hop c6 hod hoan trén tau vach ddm bao 1a rao can ngén ltra lan tir khoang su c6 dén cac khoang lan
can.

S6 lugng toi thiéu cac vach ngang trén tau theo bang sau.

Chiéu dai tau, m, 80 80100  100+120 120+140 140=160 160+180
S vach 3+4 5 6 7 8 9

Vach khoang mili con goi 14 vach chdng va (collision bulkhead), b tri tai khoang cach itvnh’ét
0,05L tur tru miii, Khoang cach dat vach miii trén tau hién dai c6 thé thay di dén vi tri xa hon, cu thé dén
0,075L tinh tir tru madi hoac 0,05L + 3,5m.

Viéch khoang 14i bd tri tai vi tri dé sépg dudi cung 6 A5 sau truc chan vit ndm trong khoang 14i ma
chung ta da lam quen trén. Vach phai cao dén tan boong chinh.

Ngoai hai vach khong thé thiéu trén bat ctr tdu ndo, cac vach ngang con lai b tri gitra hai co ciu
cuc ky quan trong d6, trong d6 nhét thiét phai c6 cac vach ngin budng may voi nhimg phan con lai. S6

vach ngang trén tau, tuy thudc chiéu dai va cong dung, bd tri theo cac qui dinh theo luat dong tau nham
thoa man qui dinh ghi trong “Cong udc qudc té vé an toan va sinh mang con nguoi trén bién”. Can nhd
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lai, trudc day chi tau khach mai bi liét vao danh sach tudn thu cong ude nay, ngay nay danh sach tau phu
thudc cong uéc mao rong hon.

Vach kin nudc phai 1én dén boong lién tuc goi la boong vach (bulkhead deck), riéng vach chbng
va tai mui phai 1én dén boong cao nhat trén no.

Viéch kin nudc cdu tao tir thép tAm, céc nep va cac chi tiét lién két vach véi ddy tau, man, boong va
trong truong hop c6 vach doc chay qua, lién két v6i vach doc. Tén Xep dé canh dai theo chiéu ngang,
chiéu day ton vach, tuy thudc tau giam dan khi 1én cao, tuong tng phan bs do 16n ap luc thuy tinh ap Ién
vach. Mdi han thuc hién theo cach han kin, han hai phia theo cong ngh¢ ci, han mot phia néu trang bi
thiét bi cua cong nghé hién dai. hinh 3.103 gi6i thiéu tim vach ngang ving dudi tau véi so do két cau
nep dimg, quy cach nep va chiéu day ton ting tdm cu thé duoc cho trén hinh. Trén hinh ciing chi ra quy
cach cac mi lién két nep vach véi boong va day ciing nhu quy cach han.
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Hinh 3.103. Vach ngang kin nudc tau van tai

Vach khoang 14i noi c6 6ng bao duong truc di qua c6 cdu tao dwogc gidi thiéu tai hinh 104.

Chiéu rong giai ton thép nhat phai trén 900mm, chiéu day phai hon 1mm néu S0 Vo1 tinh toan dé
phong chong biri. Vidu vé vach kin nude tim thiy tai hinh 106 dudi day. Chiéu day tAm noi co khoet 16
cho 6ng bao truc qua duoc ting day dang ké, vi du trinh bay tai hinh chi rd chiéu day tim t = 20mm
trong truong hop cu thé.

Khoang cach gilra cac nep dimg théng 1& 750mm. Phéan bb cac nep nay theo chiéu ngang vach lai
1¢ thudc vao chiéu rong cac miéng ham hang ma vach nay dang ngan. Nep ding ciia vach trong phai
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nam trong mat phang doc tau cung voi nep doc boong dé tao thanh két cau khung. Céc nep doc boong sé&
tua l1én cac nep dung vach.
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Hinh 3.104

Thong 1& vach ngang ché tao dang vach phang Trong nhiing truong hop ngoai 1€ vach kin nude
van dugc phép lam & dang c6 budc nhay. Diéu can quan tim hang dau cia vach kiéu nay 1a dam bao kin
nude cho vach va do bén két cau vach giy khiic. Hinh 3.105 gidi thiéu vach c6 budce nhay bat budc nay.

Khoang cach nep dung ting 1én kéo theo viéc ting chiéu day tim vach. Tuy nhién khong nén bét
khoang cach nay 16n qua 910mm trén tau ¢& 16n. Tau nho ngudi ta sit dung khoang cach chuan 500mm
— 600mm lam khoang cach nep dung vach. Dinh mirc cho khdang cach nay 750mm hodc nho hon khi &p
dung cho tau c& nho.

Diéu can quan tAm véi cac nep dimg con 13 bién phép lién két chiing voi san va véi cac co cau lién
quan khac. Trong thuc t& nguoi ta sit dung ba cach 1am sau dé lién két nep vach véi san:

- Khéng ndi cling chan nep véi san

- Noi v6i san nho ma ndi

- Lién két nho thép dinh hinh

Cach dau chi ap dung cho cic vach nam trén boong vach. Mot trong cac cach lam thé hién tai
hinh 3.106b. V€ mat cong ngh¢ day la cach lam dugc ua chudng vi tinh don gian cua nd.
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Céch nbi thir ba dung trong thoi

f . A o tau con dung dinh tdn. Ngay nay thinh

A i = o ‘l 1/491 _ thoang ching ta con gap trén cac phuong

w4 A ?‘“F"'\?) tién rat gia co. Thay vi dinh tan, nguoi ta

£ str dung han, cach lam nay chua phai hét

| T m i jozaes  chd dimg khi lién ket nep dimg véi san
g | >  §0 %0 va vdi boong.

N | | ~ Lién két theo cach thit ba véi chi

M £l s tiét khong thé thiéu 1a ma, thuong la ma

i N hinh tam giac c6 bé mép, dung khi ndi

chan nep ding vach véi ton day doi va

v6i ton boong nim & dau trén nep.
Chiéu rong chan mad can phai trai dén
mot khoang suon, mi nbi voi xa ngang
boong khi c¢6 thé. Hinh 3.106, trich tur
thiét ké tau van tai di bién, trinh bay ba
cach 1am dang dé cép.

Hinh 3.105
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Véch chong va phia miii ¢6 tam quan trong dic biét cho an toan tau. Hinh 3.81 da gi6i thiéu véi
ban doc mot phuong an thiét ké véach chong va miii. Nhiing hinh tiép theo trinh bay thém céc phuong an

kha thi.

Chiéu day t6n vach chdng va hon chiéu day cac vach kin nuéc khac 12%, con giai ton sat day

day thém it nhat 2,5mm. Khoang cach cac nep ding chi con 610mm. Chan nep phai dugc lién két cimg
vOisan qua ma. Mé c6 mep be vudng goc voi tam. Trén cac tau phai lam viéc ving c6 bang, duéi dudng
nude cac nep chuyén sang tu thé nam.

Hinh 3.107 gi6i thiéu vach miii tau c6 mili “qua 18”, dong tai chdu Au. Hinh 3.108 trinh bay thém
vach mili cung két cau lién nd, thung xich, cua tau cd 16n.
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Vich tau diu. Cac khoang tau dau va cac két trén tau van tai dung vao viéc chira dau, nudc cac loai
theo chutrc niang d dinh trude. Pé chiu duge tic dong thuong xuyén ap luc thuy tinh, thuy dong cac vach
kin nuéc, kin dau phai dugc thiét ké thich hop chitic ning. Nhin chung chiéu day vach phai du 16n, t6i
thiéu phai 1a 7,5mm.

=

2400

1= 7300

Hinh 3.109

Nep dung vach cach nhau khong qua
610mm, chan nep lién két voi cac chi tiét khac
qua ma. Néu chiéu cao két qua 3m can thiét dit
nep ngang khoe. Chiéu cao 16n hon phai lam
thém nep ngang. Chiéu cao nep ngang it nhat
phai bang hai lan chiéu cao nep ding. Cac nep
dung chui qua thanh ctia nep ngang va lién két
cing voi nep ngang bang mi. Ma kiéu nay
dugc phép dit cach quing. So d6 thiét ké vach
tau dau, vach két nhu tai hinh 3.109.

Véch tau dau véi cac nep dung cung hai
nep ngang duogc trinh bay tai ban vé ph01 canh,
hinh 3.110 giiip chung ta hinh dung cach sap xép
neo dung, nep ngang va ndi bang ma.

Hinh 3.110. Vach tau dau
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Cac ghi chu trén hinh 3.110 mang y nghia sau: 1- song doc man (side stringer); 2- vach doc
(longitudinal bulkhead); 3 — song ding vach (vertical bulkhead girder ); 4- vach kin nudc (water tight
bulkhead); (5 — nep dimg vach (vertical bulkhead stiffener); 6- song nam vach (horizontal bulkhead
girder); 7- song chinh (keel).

Mot sé‘ qui tic chung khi thiét ké vach tau dﬁu‘cé thé tom tat nhu sau. Néu ty 1& gitra chiéu rong
vach vai chiu cao cua né 16n hon hai, B/H > 2, chi can bo tri nep ding cach déu nhau theo huéng dan
vira néu. Nep ngang chi nén bd tri cho vach cao ma khong rong, cu thé hon, ty 18 giita chiéu rong va
chiéu cao gan bang % .

Trong tau dau nep ngang khoang hang dugc bién tuéng thanh cac san, thua tién cho cong viéc.
Truong hop khong dung nep ngang lam san trong cac khoang hang chu tau phai yéu cau lam thém cac
co cau lam chirc nang vira néu.

Hinh 3.111 trinh bay vach tau dé}l thiét ké theo nguyén tic vira néu. Mot sé cach nbi nep vach véi
cac chi tiét lién quan cling dugc trich dan trén cung hinh.
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Hinh 111. Véach ngang tau dau

Céc ghi cht bang s6 trén hinh 3.111 duoc hiéu nhu sau: 1 - nep dimg vach, 2 — xa doc boong, 3 — x
ngang vach, 4 — nep doc vach doc, 5 — nep doc man.
Hinh 3.112 trinh bay lai thiét ké vach tau dau da dong vao nhimg nim sau muoi. tai hinh nay

chung ta co diéu kién xem xét ky hon két céu nep ngang va cac hinh thire lién két nep v6i céc chi tiét 1an
can. Cung trén hinh nay c6 thé quan sat két cau séng doc boong trong khu vuc him hang.
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Hinh 3.112

Hinh 3.113 trinh bay thiét ké vach két nhién liéu, con goi 1a két sau (deep tank), dung trén tau,
trong d6 ké ca tau van tai.

Két loai ndy duogc bd tri tai khu vuc phia 1ai hodc phia mili, trong khu vic can duoc ting cuong do

bén két cau. Khoang suon trong phan nay 600mm, khoang cach nep chi 650mm, dung yéu cau dd néu tai
phan trudc cua tai liéu.
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Vich lwon séng dung pho bién trong tau dau. Nhitng kiéu déng tao séng cho véach co thé tong két
tai hinh 3.116.

2) L

Hinh 3.114. Céc kiéu “song” dung 1am vach tau- a) song hinh

Thay vi cac tim phing ding lam tdm véach cing cic nep dung 1am cimg, trong cong nghé ché tao
véach hinh séng ngudi ta dap thép tAm, phang thanh tim lugn séng nhu trinh by tai hinh. Cong lao dong
khi san xuét vach luon song giam khoang 10 — 15% so véi viéc lam vach phang c6 nep. Trong lugng vach
luon song, khong can nep dimg, giam hon so vai vach phang, d6i lic  giam dén 25%. M5 hinh tinh céc
vach lugn séng ban doc tim hiéu lai tai tai liéu [8]. Nhin chung c6 thé mo hinh dan vach dang dan
phang, dam doc tai ddy do nep ngang déng vai, cac dam hudng chinh do cic dinh séng thii vai. Cach sap
xép hé théng dam truc giao éy duoc minh hoa tai hinh 3.115.

)
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/

Hinh 3.115
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Trong nhing trudng hop
khac nguoi ta bd tri cac tim
lugn séng theo chiéu nam
ngang, khi ay can thiét dua
cac nep dung tham gia cong
trinh. Vach doc tau dau lam
bang tam luon song, dit ngang
duoc dua toan bd dién tich mat
cit tham gia vao mit dam
tuong duong trong moi phép
tinh do bén doc, hinh 3.116.

Hinh 3.116

Hinh 3.117 gidi thiéu vach ngang dang vach luon song dung trén tau dau t6 chiic theo hé thong két
cau doc. Tau con c6 hai vach doc cling dang lugn song. Moi lién hé gitra céc chi tiét quan trong do dugce
trinh bay cung trén hinh.
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Hinh 3.117. Véach ngang kin nuéc tau dau

Cac ghi chu trén hinh 3.117 mang y nghia: 1- song dimg vach; 2- vach doc; 3- ma lién két; 4- dam
doc boong; 5- dam doc man; 6- dam doc day; 7- vach song.
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ém tai liu tham khao chung t

Dé ban doc c6 th 7 l
dung trén mot tau dau cu the, trong tai 13.500 DWT, dong nam 2006 tai nha mdy dong tau Bach Dang.

To6n lam vach dugc dép theo khuén séng hinh thang, chiéu dai canh song va chiéu cao séng 800, ton co
chiéu day 23.5 mm, hudng song dugc dung ding khi dua vao ca vach ngang va vach doc, hinh 3.118.
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8. Vo bao

Ban v& khai trién ton bao, mot trong sb cac ban v& k¥ thuat can thiét cho dong tau trinh by 15 bd
tri cac tam ton:

1/ Chiéu dai, chiéu rong va chiéu day tung tdm tham gia vao két cau vo tau,

2/ Vi tri cac moi han doc, moi ngang trén nén cac co cau cua khung dan tau, vi tri cadc vach ngang,
doc, boong tau va day trong cua tau.

Dé c6 thé chia tén, danh ddu mdi ndi, ké chan
vach, bb tri da , nep V.. nhét thiét phai khai trién ton
Vo va trai toan bo tim vo ra mat phang. Trong thuc
té chung ta khong thé tién hanh khai trién va trai
nhitng mit cong ba chiéu trong cac diéu kién san
xuat hién hitu. Cach 1am thuc té dugc sur dung chinh
thire tai tit ca nha may dong tau 13 tién hanh roi rac
hoa mit cong ba chiéu vo tau vé dang mit cong cip
thap hon. Tién hanh trai mit cong hai chiéu sau roi
rac hod va ghi nhan mat trai tu khai trién d6 thanh
miat khai trién t6n vo. Cach 1am mang tinh truyén
thdng miéu ta tai hinh 3.120.

Hinh 3.120

Theo cach 1am nay, mat vo trong khu vuc gitta dua vé dang vo hai chiéu, cin ctr vao d6 ngudi ta
trai cung mat cét tau ra theo hudng vudng goc voi duong ki chinh. Cac duémg khai trién cung nay cung
nam trén mat phang co ban , qua ki. Khi khai trién phai quan tdm den vi tri chén nep doc, song doc, da
doc, chan vach va co trach trai vét ciia dudng giao nhau giira cac chi tiét d6 véi vo ra tim khai trién. Mat
khai trién cua nira vo tau v& theo cach nay c6 dang nhu tai hinh 3.121.

Xa ngang booy, Vach doc
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Hinh 3.121. khai trién t6n v6 va ton boong
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V& theo cach nay tung do cua tam khong bi sai st nhiéu song hoanh d6 khéng dap tmg thuc té mot
cach day du. Chia ton theo chiéu rdng tau it pham sai s6t hon con theo chiéu dai phai c6 su co gian khi
phéan ton.

Chiéu day toi thiéu ton vé  ké trong d6 chiéu day ton vo bao day, man, boong khong hoan toan

glong nhau ngay trong mot tau. Chiéu day thay doi theo yéu cau dam bao bén cua két cau than tau.
Chiéu day tdi thiéu trinh bay bang 1 duéi ddy dung cho phan giita tau van tai di bién.

Béng 1
Chiéu dai tau, (m) Tam déy, (mm) Boong trén, (mm) Boong gitra, (mm)
80 10 9 7
100 12 9,5 7,5
120 14 10,5 8,5
140 15,5 11,5 9
160 17 12,5 9,5
180 19 13 10,5
Chiéu day ton, tinh bang mm, ding cho ving miii va dudi tau, 4p dung cho tau vén tai di bién trinh
bay tai bang 2.
Bang 2
Chiéu dai tau, (m) Man Boong trén Boong gitra

20 5 4,5 -

30 5,5 5 -

40 6 5,5 5

50 7 6 5,5

60 8 6,5 6

70 8,5 7 6

80 9 7 6

90 9,5 7 6

100 10 7,5 6,5

110 10,5 7,5 6,5

120 11 7,5 6,5

130 11 8 7

140 11,5 8 7

150 12 8,5 7,5

160 12,5 8,5 7,5

170 13 8,5 8

180 13,5 9 8
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Nguyén tac chung chia ton 1a trai ton doc tau, diéu nay c6 nghia, canh dai tAm ton tring véi chiéu
dai tau, canh ngén nam ngang. V&1 tau van tai co thé thuc hién theo mét trong hai céch chia nhu trinh
bay tai hinh 3.122. Cach trinh bay tai bén trai hinh goi la cach trai gian don, chiéu rong cac tam duogc giir
nguyén trén sudt chiéu dai, hodc gan nhu vdy. Cach sau chi khac trudc diém nho, cic tm trai cho dan
day dugc thay doi chiéu rong, cd ging bao diing mat trai khong phai dang hinh chit nhat ma 13 hinh thang
cia tAm ton khai trién ddy.

Hinh 3.122

Ban v& khai trién ton vo tau van tai ban doc tham khéo thém tai hinh 3.123 va hinh 3.124.
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Hinh 3.123

Rai ton boong trinh bay tai hinh 3.125. Hinh 125a gidi thiéu ton boong tau kéo, 3.125b ton boong
tau van tai.
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Thong thuong, voi tau ¢d 1o, dai ton duge ma hoa va danh ky hi¢u tir gitta day ra lén dén man. Dai
ton gitra day goi la dai ton song nam (keel), dai ton ké véi dai ton gitra ddy dugc danh ky hidu 1a A (A
strake), hinh 3.126. Quy céach cua ting to ton dugc mo ta dudi dang bang.

/,,_.,.__.,—-—--'-——';
Jb » |
J4
J3
i2
Ji ~ HE
o K& os
G ¢ P
Gt é =
1 e -
D1 : —
£t pe a3 e
= e | A | e —
r—u./]—;\EEL ' ] & 1 < . r- .J - 7
SHELL EXFANSION — SHiF ELATED AT SLIP
i ( J- ' J10 T
J7 e H? | w10 ]
._r.g H7 < C‘: cie (.11 w
..-—-‘—-"'—-—_._‘______‘_'
T JS Hé 67 p ca = _ﬁﬂ?‘!“l
2 = H4 B - Fé ”?Z"?—U £8 hz\a'\’J
H H3 GS £s ‘ : j
8 L = Ess o4 | 05 | 0 | 07| wue 4
L Fx2 Fi o 2 . —L_
L ev 1 L <4 U3 b Cs & T
File2 Fi g 2 cY g ]
: = Cle—"1 85| 8¢ 87 B8 89 sic |
| i ' o A A4 AS Ao A7 AB A9 A0 ‘1
A1 Al o\
ety 2 12 1 2 5 ¢ i 8 - A 10 )
SHEL.L EXPANSGION — FREFAIRICATED SHIP
___'_——T""-.-'——_‘-—
- ] 3 £a )L
i ; ]
!
//c; ce c3 i
S A 23 W(’/Aé{{/,;}? T
s T v Bl
e INGERT PLATE == A3
/-;1 A2 v.
HATGHWAY s |
1 MICOLE LINE | STRAKE 2 i
B S AN OF DECK PLATING

Hinh 3.126. ban vé dai ton
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9. Vay giam lic

Vay giam lac bd tri tai hong tau, mot canh han ¢ dinh véi vo tau tai khu vuc nay. Chi?:u dai vay
khoang 1/3 L, chiéu rong vay (hay thuong goi chi€u cao tam vay) tor 250mm dén 450mm. BO tri dé vay
phét huy hi¢u qua gidm lac dugc gidi thi€u tai hinh 3.127.

S= 0mm

it b it

Y

Hinh 3.127

Vay co thé lam tir thép hinh hoac han tir theép ban. Mép ngoai cua tdm can dugc ting cung bang
cac bién phap dé thuc hién, vi du han v6i thép thanh, 6ng thép, duong kinh khoang 30mm — 40mm. Thep
mo nganh dong tau cé thé dung vao day.

Céc phuong 4n lam vay giam ldc va cach han diu vao vo tau trinh by tai hinh 3.128. Hinh 3.128a
trinh bay chi tiét ké cau vay dang tam va 3.128b trinh bay chi tiét két cau vay dang hop kin.

J00*x25

Hinh 3.128

Hinh 3.129 gidi thiéu két cAu vay giam lic dang dung trén cac ¢0 tau di bién va tau chay song.
Hinh 3.130 trinh bay nhiing phuong phép ha dan d¢ cao vay tai hai dau va gan hai dau vay vao vo tau.
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Hinh 3.129 Hinh 3.130
10. Vom truc chan vit

Vom duong truc hay con goi duong ngam duong truc xay ngay trong khu vuc ham hang ma truc
chan vit di qua. Him nay bat dau tir vach sau buong may dén vach khoang lai. Buong truc qua vach
budng may, vach khoang lai trong hé thdng cac co cu kin nuéc dam bao nhat. Ldi vao duong ngam tu
véach sau budng may, qua hé théng ctra kin nuéc, két ciu ning. Diéu khién déng md 16i vao tir budng
may va tir trén boong. Hinh 3.131 mé ta b tri khong gian ham truc dang nay.

LOWER DECK

N —L

INNER
BITTOM

Hinh 3.131. B4 tri hAm truc chén vit
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Vom bd tri léch so véi tim doc tau, théng 18 phia man phai rong hon. L6i di nam phia rong. Nguoi
ta co thé di lai ki€ém tra bado dudng dudng truc bang 161 di duy nhat nay.

Chiéu cao duong ngém, tuy thudc kich thude tau, co thé tir 2,0 tré 1én, dén khoang 3,0m. Chiéu
rong tur 1,5m dén 2,0m. Véch doc duong ngdm han vai ton ddy. Phia trén dugc xay dang vom, tir d6 cé
tén goi vom truc chan vit. Vom ngay nay thuong lam dang co dinh.

B6 tri chung mot duong ham trén tau van tai di bién dugc vé lai tai hinh 3.132.
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Hinh 3.132. Bb tri duong ham truc chan vit

Két ciu duong him ciung mai vom sé& dugc giai thich tiép theo tai hinh 3.133.
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Hinh 3.133. Mit cit ngang dudng ham truc
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Ngoai dang vom néu tai hinh, trén nhiéu tu ngudi ta chon vom cung tron. Trong ving dit duong
ham trén tau hep khong gia tré thanh chat hep, béc d& hang vao ra khu vuc canh duong ham rat kho.
Nguoi ta tién hanh 1am khoang dang ham tao thuan loi hon cho thao tac boc xép hang. Tir chuyén nganh
goi day 1a stuffing-box recess. B6 tri recess trong cum ndy duoc trinh bay tai hinh 3.134.

Pay 1a bién tudng cua tweendeck trong khu vuc khong thé b tri boong, dit cao hon trin ham tir
100mm dén vai trdm mm. Vach ngang kin nuéc ngan khong gian nay véi phan trudce cia tau.

Hinh 3.134

Céc ghi chu trén hinh 3.134 mang y nghia: 1- séng chinh; 2- truc chan vit; 3- vach sau 1i; 4- dudng
gidi han day dudi; 5- vach kin nudc; 6- man; 7- vach doc ham tryc; 8- bé d& gbi truc trong ham truc; 9-
sudn; 10- 16p gd boc ngoai ham truc.

Két cdu vach khoang ham gidng nhu két ciu danh cho vach ban doc dd quen. Hinh 3.135 gi6i
thiéu mot khoang ham di co6 mit trén tau van tai Hinh 3.136 trinh bay duong ham trong khu vuc két dau,
cling tai viing nay. Hinh tiép theo 3.137 trinh bay két cdu vach ngin khoang nay véi thé gii bén ngoai.
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CHUONG 4
THUQNG TANG VA LAU

Thuong ting ciia tau 14 nhiig két céu kin, thuong kha cao, dat trén boong chinh, chiéu rong kéo tir
man trai sang man phai tau. Trong mot s6 trudng hop vach doc thuong ting dit lui vao trong, torc xa
duong mep man khoang cach khong qua 0,04B cua tau. Tuy thude vi tri cua thuong tang trén tau co thé
gip trong thuc té thuong tang miii, thugng tang 1ai va thuong tang gitra tau. Tau van tai nhu da gioi thiéu
tai hinh 1.2 chuong I, thuong tang duogc bd tri trén budng may, nim vao khu vuc gitra tau hodc budng
may cung thuong tang trén n6 dit phia lai. Tau dau, tau hang roi thong 18 bb tri thuong tang phia sau.
Thuong tang c6 thé bo tri tai vi tri trung gian gifta tau va li. Sau budng may, tirc sau thuong tang, ngudi
ta con bd tri mot hodc vai khoang hang.

Tau van tai ngay nay phan 16n bd tri thuong tang vé sau han, vi du dé nhan biét 1a b tri thuong
tang tau chd container, tau hang kho, tau cho hang ro1, tau dau. Hinh 4.1 gi61 thi€éu mau hinh tau ché hang
6500 DWT méi dugc dong trong nhitng nam gan day véi thugng tang ndm han phia sau lai.

Hinh 4.1

Thong 18 thuong ting tau c6 kha nhiéu boong, mdi boong bd tri cac phong gianh riéng cho nhan
vién doan thuy thu. Tén goi cic boong gan nhu dugc théng nhat gitta cac nha dong tau va ngudi st
dung tau. Bong cao nhit duoc coi 1a ndc, trén d6 b tri cac thiét bi hang hai, dén tin hiéu, den pha va
nhiing thiét bi dé ngoai troi song quan trong. Boong 1ai nam tai vi tri cao, dé quan sat. Dudi boong 14i c6
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thé bé tri boong xudng, noi day c6 hé théng ctru sinh du dung cho toan doi thiry thi. Boong dao ¢ thé
nam trén boong chinh hodc cao hon, tily diéu kién cu thé ctia mdi tau. So d6 bé tri cac tang thugng ting
c6 dang nhu trinh bay tai hinh 4.2. Chiéu cao t6i thiéu giita cac tang lau khong thé kém hon 2,1m. Nhiing
qudc gia chau Au yéu ciu chiéu cao nay khong nho hon 2,2m trén tau ¢& nho, con 2,45m trén tau 16n hon.
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Hinh 4.2. Thuong tang tau van tai di bién
1. Lau mii
Tau di bién gan nhu thanh 1& déu c6 thuong tang phia miii, goi bang tén hay hay lau dai phia miii,
chiéu dai khong kém hon 0,07L. Co cau nay lam chirc nang chan séng tranh boong phia trudc bi tat uét.
Thinh thodng trén mot vai tau thuong tang miii kéo vé sau kha dai, che ca khoang hang mii.
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Hinh 4.3. Boong thuong ting miii
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Véch hong thuong ting miii thuc té 13 tAm man dang cao. Sudn ctia tim man nay bd tri trong pham
vi thugng tﬁng. Véch sau cta két cAu dic biét nay la vach kin nude va phai 1a vach da bén, bao vé thuong
tang tir phia sau. Giai ton thap nhét ctia vach tdi thiéu rong 610mm, day 7,5mm. Tén céc giai cao hon s&
nho dan. Nep dimg bb tri cach nhau khong qua 760mm. Pau cubi cta nep ding han vi san boong chinh.
Céc cira ra vao thuong ting khong chi kin nudc ma con thude cép cao hon kin ca nudc ban duéi ap luc.
Chiéu cao 15 khoet trén ctra khong thap hon 610mm. Boong thuong tang mili phai di day, khong bé hon
6 — 8mm.

Két cdu boong gidi thi¢u tai hinh 4.3. Tai nhitng vi tri dat bé to1 kéo neo va cé thiét bi nang khéc,
néu co, ton boong phai dugc tang dang ke, thong thuong phai dung ton day 12mm cho ving nay.
2. Thugng tang

Thuong tang nam khu vyc gitra tau 13 noi than tau chiu momen ubn 16n nhat, cic co cau noi day la
két cau han, lam viéc ning va ludn dbi dau véi Gmg suat 16n tac dong trong cac co ciu. Ngudi ta goi day
1a khu vuc “nhay cam”. Tranh cac rii ro c6 thé xdy ra phai ting cing tAm man, va giai ton man c6 khi
phai ting thém 50% chiéu day néu s& bd tri tai ddy thuong tang dai. Gia tri trén c6 thé giam xudng con
30% néu thuong ting ngin. TAm mép boong von dd day phai duge ting thém 25% chiéu day khi du dinh
dat thugng tang dai va 10% cho thuong ting ngan.

e Diéu phai nhic lai rang, ting

d\m do day vira pf:u kh@ng chi bét budc
B S ez cho suoOt chiéu dai thuong tang ma
= ; iz phai kéo dai thém v& hai phia, trudc
Y il va sau, it nhat tir ba dén bon khoang

suon. So do ting chidu day co cau
trinh bay tai hinh 4.4.

Hinh 4.4

Tdm ton dudi cing cua
vach doc thuong ting sat man
phai ting thém 25% chiéu day,
kéo dai ra hai phia it nhat ba
khoang suon, sau d6 moi hoa vao
man gia, néu can. Giai phap tot
cho méi ndi nay 13 ndi mém, co
nghia tao moi diéu kién dé
thuong tﬁng tu do, khong bi 161
cubn vao udn chung tau. Két cdu
“mém” dang dé cip di duogc ap
dung nghiém tic trén cac tau di
bién. Giai phap trinh bay tai hinh
4.5 duogc xem kha hiru hiéu.

Hinh 4.5
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Céc ghi chu trén hinh 4.5 mang y nghia: 1- vach doc thuong tang (; 2- vach ngang thuong tang; 3-
mi chuyén tiép; 4- ton man (side plate); 5- vach ngang (tight bullkhead); 6- dai ton mép man (sheer
strake); 7- boong trén (upper deck); 8- xa ngang boong (deck transverse beam); 9- suon (hold frame); 10-
nep ding véach (vertical bullkhead stiffener); 11- ton man chin song (bulwark plate).

Phuong 4n tiép theo gi61 thiu tai hinh 4.6 cho phép thuong tang duoc dich chuyén trong cu li xac
dinh, 1a bién phap thdo ngodi no6 cho su cing thing tai day.
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Hinh 4.6

Tam ké vach thuong tang vira néu phai duoc kéo dai va giam df?ln‘ chiéu cao theo cach thich hop,
tranh tap trung Umg suat. Nhirng giai phap k¥ thuat xu 1y viéc nay duogc dé cap tai hinh 4.7 va 4.8.
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Hinh 4.7

Puong vién tai hinh 4.7 mang dang cung tron, trai, hodc ellip, phai. Hinh 4.8 giai thich ky hon diéu
da trinh bay tai hinh 4.5, rang ting chiéu day tim mép man va tim dudi thuong ting nén theo so d6 chi rd

tai day.

196



aalSh __/l_‘ awis ! .
|
_____ VW/AJ;{;L% a2/
! 5,,‘
J L - L
Hinh 4.8

Céc co ciu tham gia vao két cAu thuong tang dugc tinh toan cho timg truong hop cu thé.

Vach trude thuong tang 1a két ciu himg chiu cac con cudng phong cua thién nhién, nhimng tran bo

khong chut hién hoa gay ap luc 16n 1én vach, dua song bién dap vao vach vv...

phai dugc quan tam trudc

tién. Chiéu day vach trudc ludn phai 1én hon so vdi cac vach khac. Chiéu day tdi thiéu ctia vach nay trén
tau ¢d nho khong bé hon 7,5mm va 11mm trén tau 16n. Giai ton dudi cung phai day hon cac tAm trén
1,0mm. Nep dimg vach phai du cung ving, cac nhau khong qua 760mm. Théng 1¢ dau cudi nep co thé
han vao san, tuy nhién néu khong bi vuéng vi nhitng 1y do thuc té ndo d6 nén ding ma lién két chan nep

v6i boong.

Tir tai liéu [8] ching ta con nhd cong thire xac dinh chiéu cao cot 4p khi tinh toan 4p luc thily tinh
1én véach dinng thugng tﬁng. Gia tri dé tham khao ban nhé lai nhu sau, chiéu cao cot ap tinh toan dung
cho vach truéc 0,071 +1, cua vach hong (0,07L + 1) /2 con cua vach sau (0,07L + 1)/4. Theo kiéu lam
nay, chiéu day ton véch sau chi nén 5,0mm trén tau cd nhé va 7,5mm cho tau lén.

Két cdu tiéu biéu vach thuong tang gidi thiéu tai hinh 4.9.
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Hinh 4.9. Vach trudc thuong tang giita
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Mit boong thugng tang giita dugc vé& lai trén hinh 4.10 dudi day c6 thé gitip ban doc trong thiét ké
thuong tang tau van tai.
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Hinh 4.10. Boong thuong tang giita

Lau khac thuong téng vira néu trén & chd, lau khong trai dai tor man dén man, vach man ctia lau
nam thyt vao trong khoang cach du 16n khi bi doi hoi nhu vay. Tau vén tai co thé ¢6 lau tai vi tri ma
chung ta gianh cho thuong tang lai. LAu thuong co mit trén tau danh céa thay vao vi tri thuong ting tau
khac kiéu. Lau c6 mat trén tau kéo, chiém ngay vi tri gitra tau.

Két cdu lau cimg viing chang khac d3 ban véi thuong ting. Mobi ndi 1au véi thuong tang phai
ctng, vitng. Cac vach lau ciing nhu vach thuong tang phai du strc chiu dyung tac dong thién nhién va co
du do bén.

Céc vach trong cua lau va thuong tang c6 chleu day méng hon neu so voi vach nam ngoai. Véch
phai ¢ nep ctg va lién két bang han. Cang 1én tang cao vach thuong tang ¢ chiéu day nho hon. Ching
ta thuong gip nhimg gia tri thong dung sau, chiéu day ton vach trong trén tau chi vao khoang 5Smm, c6 khi
chi 4mm. Tuy nhién trong moi truong hop co cau cimg phai du, ding yéu cau dam bao bén.

Hinh 4.11 trang tiép trinh bay mit cat ngang tau khach ¢ nho, trong do lau dugc ché tao bang thép
mong day 3mm, tua trén san lam bang ton day 4mm. Co cAu gon, nhe da to ra hiéu nghiém cho nhimng
phuong tién ¢& bé dang nay. Ban doc c6 diéu kién xem xeét cac mdi ndi khéng ma tai chan nep lau véi
san va cach thic thuc hién nep ding bang thép udn c6 bé mép.

Trong thuc te chung ta gap nhiing truong hop, tang trén cua thuong tang bi thu hep kich thudce
theo nhing yéu cau st dung cu thé, can thiét tinh toan va chon lwa phuong an két cau toi wu cho nhimg
van de moi dat ra. Hinh 4.12 gidi thiéu thuong tang cO sy do6i thay theo hudng d6 va giai phap giai
quyet cho nd. Thoéng I¢ h¢ thong két cau dung cho két cau thuong ting 13 hé thong ngang, khi can thay
d6i c6 thé chuyén sang hé thong dan xen, chuyén gian boong tai noc sang dang 6 ban ¢ 1am ting kha
nang chiu tai cuc bd cua co cAu nam cao nhit tai khu vuc nhay cam cua udn chung.
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Hinh 4.12
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Vén dé rat can duoc quan tdm 1a lién két cac vach thuong tang voi san va tran. Trén nguyén tic,
cac vach nay phai duoc ndi chic v6i san. Nhu dd ban dén, c6 thé dung bién phap ndi truc tiép vach véi
san songcon co thé sir dung ma (bracket). Trudng hop lau trén ngin hon hodc/va hep hon lau duéi né, can
thiét tang cuong nep dimg khoe do vach lau trén. Hinh 4.13 trinh bay cach d& vach lau trén cua thuong
tang thay d01 kich thudc. Nguyén tic chung c6 thé thay trén cung hinh, chan nep, nep thuong va nep khoe
han tryc tiép vao san, dau trén nep bat véi xa ngang hodc xa doc qua mé ndi. Tuy nhién qui tic nay
khong hoan toan cimg nhic khi thiét ké két cau vach thuong tang.
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Hinh 4.13. Néi véach 1au véi san

Thiét ké bd phan co gidn thuong ting nhdm giam muc d6 tham gia vao do bén chung tau tir phia
thuong tang ludn can thiét cho két cau thuong tang. Cac bién phap néu tai hinh 4.5, hinh 4.6 d3 “ngat”
phan nao tham gia cua thuong tang trong uén chung tau. Cac bién phap néu tiép theo nham tao “khdp
mém” cho hé théng thuong ting — than tau.

Hinh 4.14 trinh bay giai phap 1ap “khép mém” vao giita chimg vach doc tau. Theo so dd nay, vach
doc 1 bi xé thanh ranh dii rong, khoang 200mm, va thay vao d6 khép mém dang t6n udn séng. Than tau
bi ubn, boong chinh bi cong kéo theo vach doc thuong ting udn dimg. Nho co gidn rit thoai mai cua
khép mém vach doc nay cé thé lugn theo chiéu cong ciia boong ma khong giy ra g suit dang ngai.

AA A
. —a -
- L 151 }-—-7--1’
r i1 ! p 2z
1 Ny /ﬁ; 2
I}T’Z ¥ 2 Er’ 'I /2 ’ ‘i 2
1 +1 -
|[ ! [ [ |
il 3 i l; H B
et w’( l ’kz b

A

=

D

Hinh 4.14

Két cdu cum “khdp mém” dugc miéu ta k§ hon tai hinh 4.15.

Hinh tiép theo, hinh 4.16 trinh bay b tri “khop mém” hoat dong theo nguyén tic co gidn theo
chiéu doc, tai thuong tang dai. Co ciu gidn no 3, bat dau tir san boong 1, di theo chiéu dtng, theo vach
man, dén noc thuong tang rdi vat qua man bén kia, cach li hai phan doan thu(mg tang 2.
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Hinh 4.16

Két cau boong limg tai thuong tang mang nhimg dic tinh riéng. Co ciu ndy ra doi do yéu cau sir
dung song khong hgp véi yéu cﬁu dam bao bén chung ta thu’c‘mg quen. Nguyén tic lam viéc ciia san
boong tho ra phia trudc thuong tang chang khac gi cach lam viéc dam con son. Kho khan dat ra khi
thiét ké boong limg hay 13 san c6n s6n nam & chd, phai dam bao tinh lién tuc két cau boong thuong tang,
ctia vach man va trong moi trudng hop dam bao do bén.

Chiéu dai phan kéo dai ciia boong thugng tang vé trudc chi han ché tir bén dén nam khoang suon.
Bic ctia nd chi nén tir 0,6m dén 1,2m. Ving man phai dugc ting chiéu day, theo so do chung néu tai
hinh 4.17. Céc tAm tai day phai ting thém tir 30% dén 50% chiéu day. Cu thé hon nira, chiéu day giai
t6n mép man ting thém 40%, kéo dai it nhat ba dén bon khoang suon. Tam man boon thuong tang ting
thém 30% chiéu day.

. i f\iﬂ/‘
e

Hinh 4.17
Két cdu bac giy cta boong limg trinh bay tai hinh 4.18.

201



L130~130~ 1§

o
-

e
—
| 25
>3
2 St
——

r-----_._.__-.
5 M
L‘__—_—

A-A

.
<
L.
-——k F
Kl
(Y
2000

2 20

1
[}
1
i
HE
il
b
1]
| K
=
]
-r-—--
i
]
t
e %
[
<
{1
Ia
Es I

1
\ \
t \ b
1l R [ N
By E— t Eq !
]
)
I fae anbine G 1“——r"-w—'”2—“(—— = -—*im—-——
y F 7 i 7 )~
L. U50+00+ 10 |
—=1

Hinh 4.18
1. Be gio (bulwark)

Trén cdc tau cling nhu lan can dat trén boong ha, cao nhét dé bao v¢ nguoi va hanh khach trén tau,
khoi bi nga xudng bién trong trudng hop vo ¥ hoic kh1 th01 tiét xu. Be gi6 con duoc goi man gia, cach
goi nguoil cua nguoi Due, theo do ho ghep hai chir “gia” va “man tau” thanh Falshbord, la két cAu tAm c6
gia cung bang nep, cao chung 1,0m, dat ding tai mép boong Két cdu tAm co tac dung trong ching mure
ngan nudc bién phu 1én boong, 1a vat can tét khi tranh cho hang trén boong bi x4. Cac tau co6 chiéu cao
man  khong 16n, tau van tai hang kho la mot trong s6 do, thuong trang bi be gio, con tau man cao
thuong thay vao d6 bang lan can tay vin. Tau dau tuy man thip song thong 18 nguoi ta lam lan can thay
cho be gi6 vo1 thanh minh don gian, rang tau dau rat can thoat nhanh nudc trén boong, qua man, khi tau
nghiéng dé dam bao 6n dinh.

B4 tri be gi6 hay thuc chit 1a phﬁn man kéo cao, goi man gia that co 1y, duogc trinh bay tai hinh 21.
BO tri chung man gia dugc trich doan, phan trén cua hinh. Chi€u cao man gia tau dai trén 75m phai khong
thap hon 1,0m. Cong thuc tinh chiéu cao, do bang cm, theo cach lam cua nguoi Netherlands c6 dang:
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Chiéu dai tau L tinh bang mét khi ding cong thic nay.

P ————

]

emam—— /
L N e — e A,
TR 7 i i 77 77 w0

Hinh 4.19. B4 tri be gio6 trén tau
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Chiéu day tAm 1am be gié nén tir 3mm dén 8mm, tuy thudc cd tau. Nep dung cta be gid dat cach
nhau chung 1,5m dén 1,8m , cung mat phang vd&i suon tau. Trong hé thong két cau ngang, nep ding be

gi6 dat cach suon.

Pham vi b6 tri man gia khong glong nhau trén cac tau. Tau ba dao phai b6 tri hai day man gia, nbi
lién thuong tang 14i voi thuong tang gitra con day hai nbi thuong tang gitrta voi thuong tang mii. Cac nep
dimg cua man gia n01 v6i san nhd ma. Li ra va vao tau khong trd trén man gia ma di bang thang man
1én boong thugng tang. Tau khac dang vira néu bb tri be gid theo nguyén tac dam bao chan duoc song
cho nhimg vung khong c6 thugng tang tai boong. Thang 1én xudng dit & mic tang thi nhat cua lau

hoic thuong tang.

Be gi6 co wu diém ndi bat 1a che chan séng cho
boong song yéu diém cia be gié ciing & chd nay, khi
nudc da tran lén boong, be nay la vat can thdo nudc.
Nguy hiém vi mat 6n dinh ludn rinh rdp nhiing tau co
be gi6 dong kin sudt tau. Mot trong nhing bién phap
thao g& phién toai ndy 13 tré cira thoat nudc ngay tai
man gid nay hodc cit chan céc tAm lam be véi dién tich
16 cat du cho nudc thoat nhanh. Can nhan manh diéu
nay vi rt nhiéu nha thiét ké tau quén mat nghia vy thoat
nudc ciia be gié ma chi nhé dén chic ning che chin
nude. Hinh dnh ctra thoat nude gidi thi¢u tai hinh 4.20.

Hinh 4.21
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Hinh 4.20

B4 tri cira thoat nudc tai man gia
nhu  trinh bay tai hinh 4.21. Trong ket
ciu han be gi6 khong gan tryc tiép
v6i tdm ton mép boong ma két thiic
som, trén ton boong chimg 150mm dén
200mm. Khe hé nay, néu co thé goi nhu
vy, lam chirc nang cira so thoat nudc
vira néu. Khodng cach nay khong nén
to hon vi rang khi to qua nudc c6 thé
tran vao thoai mai, tuy khi ra cling thoai
mai khong kém. Dicu phién todi nita,
khe nay 16n qua céc vat nhd trén boong
khong dugc budc chat s€ lao ra khoi
tau theo dong nudc d6 vao khe ho.

Phan trén chiing ta d biét, tai viing gan gap thuong ting, vach thuong ting day va kéo ra trudc hodc
ve sau doan dai nhu da d€ cap. Trén céc tau 16n tai day phai bo tri bd phan dém dang khe hé cho tam
man thuong tang kéo dai, tranh tinh trang bi nit man gia, hinh 4.22.
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Hinh 2.22

Két cAu man gia thong thudng c6 dang nhu miéu ta tai hinh 4.23 va 4.24 sau déy.
00810 25e25
= i

Hinh 4.23 Hinh 4.24

Man gia tau bién gin thép hinh kha 16n tai mép trén man, va thép hinh nay thudng 13 thép mo, cao
160 — 180 mm. Nep cing cua be dat cach nhau chung 1,8m, han chan vao san boong, ngay trén chd dat
xa ngang boong. Khoang cach nay phai thu nho trong ving c6 trd clra ra vao, cira so dat moéc luén day
bugc tau. Khoang cach ngp trong vung nay chi vao khoang 1,2m.

Trén khe hé can thiét b tri mot nep doc thuong bang thép goc ting cimg cho 15 khoet bat budc nay.
Nep dang thong 1€ [am nhu ma dung, day 6 — 8mm, bé mép chung 70 — 90mm. Chan nep rong ching
400mm — 450mm trén tau lén.

Ngay nay be gid duoc gin véi man khong hoan toan nhu cach dang néu. Rét nhiéu nha thiét ké
muon dua man gid tham gia d¢ bén chung tau khi uoén do vay phai c6 cach gia cd man gia dong thoi gan
chat véi man. Ba cach gan thong dung dugc néu tén hinh 4.25 lam vi du dién hinh.
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Céch dau, hinh 4.25a, man gia gan lién véi “man that”, trudng hop nay man sé phai tham gia udn
chung. Céach thtr hai, hinh 4.25b, chan man gia ndi v4i man tirng doan ngan con cach thtr ba, hinh 4.25c,

gidng két cau da néu tai hinh 25, man gia chang lién quan gi dén “man that” do vy chang thé tham gia
do bén chung.

7
W g \w%’;—.—] F \’\-—‘-Ji-—J
(_,__m ] L : l 4

Hinh 4.25

BO tri be gi6 thuc té trén tau di bién gi6i thidu tai hinh 4.26. Tai hinh chi tiét 1 miéu ta két cau
moi ndi dat nghiéng, be c6 thé truot theo mép mdi ndi, 2 — bd phan gian nd.
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Hinh 4.26

Chi tiét 1 trén déy khi phong to s& dugc nhin thay nhu hinh 4.27. Co c4u dang nay dam bao cho man
gia khoi tham gia vao do bén chung tau.

Hinh 4.27
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Tai man tau con bd tri cac gia d& thiét bi cho day budc tau di qua. To chirc don gian va dé thyc hién
1a tao nhitng 16 khoet hinh 6 van ngay tai man gid, vien mép 10 bang ton va tdng cudng nep cliing ngang,
ding quanh miéng 10. Co cau dang nay gidi thiu tai hinh 4.28.
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L4 ludn day c6 thé ché tao roi sau d6 lién két voi boong va man gia theo cach trinh bay tai hinh
4.29. Trong co cau nay chi tiet 5 — thiét bi luon day ché tao theo qui trinh dtc riéng, bo tri trén boong 3
bang han. Cung do chi tiét 5 con ¢6 hai nep diing cua man 4. Tai man 2 can khoét 10 6 dé day di qua.

Co cu cung lam bé bét con lan dan day dat sat man gia dugc gidi thi€u trén hinh 4.30

!
I
|
21 { |
!
& }
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335 :
‘ R
Hinh 4.29 Hinh 4.30

Tiép theo, hinh 4.31 gi6i thidu tiép két cAu man gia trén tau container 1700 TEU dang duoc déng tai
mot trong nhitng nha may thudc tap doan VINASHIN. Nhin trén hinh, ta thiy hudéng man gia dugc md ra
phul hop theo huéng md ctia man phat trién 1én, trén d6 c6 gan cac cira ludn day da duoc ché tao sin
(thudng 1a dac). Viée gan cac cira ludn day kiéu nay co thé tham khao trén hinh 4.32.
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Hinh 4.31

207



Hinh 4.32

Cac ghi chu trén hinh 4.32 mang y nghia sau: 1- mép man gia; 2- thanh gia cuong doc; 3- man gia;
4- ctra ludn day; 5- ma gia cuong dung.

Thiét ké man
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Lan can, tay vin trén boong thoi tiét 1am dung chirc ning cua man gia, tai nhimg noi khoéng bb tri
man gid. Tt chuyén nganh goi day la guard rail hodc life rail. Lan can tau cé chleu cao toi thiéu 1,20m
dung cho céc tau di bién. Tay vin va cic coc dung, d& lan can 1am bang thép 6ng thuong bang thép ma
kém. Chén cac coc dimg lién két voi boong qua bich va buldong. Thang ngang lan can lam bang thép ng
hodc thép hinh. Khoang cach giita cac thang ngang khong 16n hon 230mm. Trong nhiéu trudng hop thay
vi thép dng nguoi ta dung xich cing ching 1am chirc ning hang rao can.

Hinh 4.34 trinh bay thiét ké lan can trén tau di bién, cic coc va thanh ngang déu lam tir thép ng.
Két chu dang quan tam tai ddy 1 “clra ra vao” trén lan can. Cum két cAu gdm hai coc dung, giita hinh,
cing cac thanh ngang trén d6 dé dang thdo khoi hang rao can dé lam 16i di. Cac co ciu giup thao d&
trinh bay trén cung hinh.

Hinh 4.34. Lan can tau
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~ CHUONGS ,
KET CAU BANH LAIL BE MAY, ONG KHOI

1. Banh lai

Trong phan tim hiéu két cdu vom 1ai, chiing ta c6 dip 1am quen két cau 16 lai va cac chi tiét lién
quan d& truc quay banh l4i. Thyc ra ddy 1a ca mot cum cac két ciu quan hé véi nhau rat khang khit, lién
quan céac chi tiét d truc chan vit, gilr truc banh 14i. Ban than banh lai 1a chi tiét quan trong trong cum.
Céc chi tiét ctia cum thiét bi dang néu c6 thé hinh dung qua hai hinh sau day. Hinh 5.1 trinh bay céc chi
tiét két ciu han cum chi tiét ndy, trong d6 ban than 16 1ai cing “qua tao” voi gdi d& truc chéan vit da dé
cap tai chuong hai nam phia trai hinh. Phia bén phai hinh, trinh bay bd phan ma ching ta quan tim tai
phan nay, bdnh ldi, truc banh ldi, géi dé dwéi géi d trén.

Rudder : Banh lai
Stern frame : Séng dudi

1. Double plate ballanced rudder
Banh iai ivu tuyén cén bang

2 Single plate
unballanced rudder
Bénh I4i khéng cén
béng dang tam

Iy

il

Hinh 5.1. Két cau song dudi va banh lai

Céc ghi chd trén hinh c6 y nghia: 1- gdi d& trén (top dudgeon); 2- mau lién két (rib); 3- than trén
song dudi (crown); 4- gdi truc chan vit (boss); 5- tru chéan vit (propeller post); 6- got ky (heel piece); 7- ky
1ai (sole piece); 8- gbi dudi [(bottom gudgeon); 9- tru lai (rudder post); 10- truc lai (rudder stock); 11- bich
nbi (flange); 12- bu l1ong ndi (bolt); 13- 15 treo banh 1ai (lifting hole); 14- ton banh 1ai (rudder plate); 15-
xuong gia cuong banh 1ai (rudder frame); 16- gan gia cudng banh 1ai (arm); 17- chdt banh 14i (pintle).

Hinh 5.2 trinh bay céch chi tiét ching ta quan tdm trén tau kiéu méi, tuy da xuat hién tir nhitng nim
gitra the ky XX: banh lai treo, hai 6 do. “Chan” turc phén keo dai tur ki chinh nhim 46 truc banh lai khong
con can thiét tai day, thay vao d6 cum két cau d& 6 truc véi cac chi tiét dic bang thép, nam bén trai hinh
lam nhiém vu chira hai 6 d& quan trong tryc lai. Banh lai treo ntra can bang thé hién bang nét chim gach
tai hinh, ndm sau chan vit tu ciing bang nét chim gach.

210



-~
-

7 '-50 70
1]
30
==
ib

570 &0

% 8020
ey 27mm

Hinh 5.2. B tri banh 14i treo

Bénh lai tau dat sau chan vit , duoc giit thing dimg nho truc 1ai. Banh 1ai phai quay dugc sanh
hai phia cua man, goc quay 16n nhat bat budc cho tau bién 35°, sang trai va sang phai. Céac tau chay
song, tau can co tinh quay trd cao banh lai 6 goc quay 16n nhét dat dén 80° — 90° .

Céc kiéu banh 1ai mit cit ngang dang frofil canh may bay, sir dung trén tau bién gom: kiéu Oertz,
banh 14i Simplex, banh 14i treo, banh 1ai Mariner vv... Ngoai cac banh lai vira ké ching ta con dung
banh lai  chu dong”, trong banh lai c6 dat thiét bi day riéng cho banh lai cho phép quay banh lai theo
yéu cau ngudi diéu khién.

Profile banh lai c6 ngudn gdc tir profile canh may bay. Thong dung nhét trong nganh tau 1 pforfile
GO 539 cua bé thu GOttingen voi chicu day twong doi t/b = 0,2 va profile NASA 0018.

B tri chung banh lai kiéu Simplex duoc gidi thiéu tai hinh 5.3. Trong hé thong nay, truc quay
banh l4i nam lot trong 10ng banh 14i, dau trén tryc bat vao vom lai tau, dau dudi quay trong 6 d& dudi,
tai got 1ai cua tau. Cum chi tiét nay v& bang nét mo trén hinh 3, s& dugc nhic lai phan sau. Tay quay banh
1ai thuong khé 16n, bat chit bang bulon véi banh 14i tai mit trén banh 14i, ddu con lai tay quay quay lién
hé v6i may 14i, chiu sy diéu khién cia may 1ai.
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Hinh 5.3. Banh 1ai kiéu Simplex

Bénh 1i tu ¢& nho chay séng duge gidi thiéu tiép ¢ hinh 5.4, hinh 5.4a gio1 thidu dang banh lai c6
profin dang hdp, con hinh 5.4b giéi thi€u banh 14i ¢6 profin dang tam.
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Hinh 5.4. Banh lai tau song
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2. Bé may

Két cAu bé may co diém chung, b¢ doc 1a két cAu cing, ving, dugc céac dam dat ngang gilt ¢ tu thé
6n dinh, khong bi udn, khong bi van. Tam thanh bé thuong kha cao, dap ting yéu cau bd tri chan may,
mit bé han voi thanh dang chit T khong ddi xtng, ¢6 thién huéng 1éch sang chit I trong rat nhidu truong
hop. Tam thanh khong chi dugc giir bang cac da ngang ma con dugc  lién két bang ma 16n véi san. Co
cAu mot bé dat may trén tau c6 dang nhu hinh 5.5. Tai day chiing ta c6 thé nhin thiy hai thanh dimg bé
may 1 dat theo chiéu doc, bi cac mi 2, 3, 4,5 gitr ¢d dinh. TAm ban trén mat bé thuong lam tir thép
tam day con chdn may s& ngdi 1én tAm mit nay.
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Hinh 5.5. B¢ may

Thiét ké bé may theo nguyén tic chung, co cdu doc bé (bé may) chay lién tuc, cac da ngang, néu
c6, diu dau vao thanh ding b¢ may, han chic vao thanh d6. M3 ding 1 phai cao dén mat bé, chan rong,
tuy thudc chiéu cao bé may. Cac ma déu phai bé mép. TAm mait dit vudng goc voi tim thanh, duoc do
thém bang cac md tam giac 2, mot mép twa thanh bé, mép kia d tAm mit. B tri cac ma hop Iy dé khong
bi chén vao cac chan bu 16ng chan may.

Hinh 5.6
Ghi chu trén hinh mang y nghia: 1- ma dimg; 2- ma tam giac.

B¢ may chinh trén tau dugce t6 chuc theo hinh thire gi(‘)ng‘ cach trinh bay tai hinh 5.7. Trong nhiing
truong hop c6 yéu cau tang cuong do bén can dat thém cac dam doc, ghi bang chir s6 2 trén hinh, va da
ngang phu 1. Trong moi truong hop cac 10 khoan bat bu long 3 khdng dugc phép di qua két cau ngang
tang cung.

Ma dat ngoai va ma nho hon phia trong ctia thanh phai c6 mat du tai cac khoang suon ma bé may
di qua.
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1a céac te, va mat dd nam gitra hai thanh
dung du dé tho may c6 thé thao tac cac
cong viéc thay dau, xa can trong khu
vuc do.

Hinh 5.8

R ) Két cdu bé may tiéu biéu duoc vé lai tai hinh 5.9.

B¢ may chinh trén tau cd nho c6 dang nhu néu tai
hinh 5.10 dudi day. Con hinh 5.11 gidi thi¢u bé may tai co
16n.
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Hinh 5.9
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Hinh 5.11c. Céc chi tiét két cau bé may
Cac may cong suét 1on trén tau c& 1on doi hoi bé may phai co ciu trac du ving, bén. Khi thiét ké
than tau nguoi thiét ké phai ndm dugc yéu cau trang bi may chinh, trong d6 c6 kich thudc va bo tri chan
may nham co6 cach bo tri cac da doc day trung véi chan may chinh. B€ may chinh dat trén day doi, thanh
ding chay doc trung trong méat phang doc véi da doc day.

Thanh ding bé may c6 chiéu day 16n hon chiéu day da doc day. Trong thyc té chiéu day bé may dat

18mm — 20mm cho bé may diesel cong suét c& 8.000 HP. Chan b¢ may co thé chi 1a két cAu chir I' song
cling ¢6 thé lam dang hop. Trong nhiing trudong hop nay thanh bé rat day, dat 40mm — 50mm.

Hinh 5.12
trinh bay thém mat HANSHIN (LH41LA )
cit ngang qua bé 3600 PS x 240 RPM

ENG.BED 30 x 450
rrllléy cua tau }LaI}g _CTOEIZ_L_{%ER__SQ\
cha 1€n
6503(])DWT, lap may \ SEAT LINER 15
Hanshin c6 cong
suat 3600 PS dugc
dong tai mot s6 nha TOP
may dong tau thudc

VINASHIN  nhitng
nam gan day.
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3. Ong khéi

Ong khoi trén tau ra doi khi con nguoi dat may 1én tau. Tau chay may hoi nudc vuot Pai Tay
duong “Savanna” dugc nguoi My dua xudng nudce tir 1819. Theo chin “savanna” cac tau lap may thi nhau
xudng nudc. C6 1& vi may hoi nude 1a kiéu dau tién duoc trang bi 1én tau, thay thé cho budm va chéo lam
dong lyc day tau, nguoi ta goi 14 tau lip may 1a “steam ship”. Trén cac steam ship, ké ca tau lip may
diesel cling bi goi nhur vay, ong khoi ludn chiém vi tri xtmg dang. C6 thé néi nhiing 6ng khoi ciia thoi ky
dau cua ho tau lap may to ra hung diing, hién ngang. N6 vuon 18n cao nhit, ng thay cho ¢t budm chiém
vi tri dep nhét trén tau. Ban doc c6 thé xem lai buc hoa ghi canh chay thur tau hoi nude tir 1815 tai St
Peterbourg dé thdy vé hién ngang cua chi tiét chung ta dang quan tim, hinh 5.13.

- sy | i

Ll —

=

Hinh 5.13

DPé minh chimg cho luin thuyét, ng khoi 1a thanh phan quan trong cta kién tric tau ban doc xem
thém birc tranh ghi lai hinh anh cta con tau ndi tiéng Titanic nhiing nam dau thé ky XX. Nhin qua profil
tau, cot dén mii va bon 6ng khoi hung vi tao dang vé hai hoa vai kién trac thuong ting. Vé mit kién trac
didu c6 thé rit ra dugc, trong hoan canh bat kha khang nhu thé nay, kién trac su nén tao canh quan theo
huéng 1am nhe két ciu, c¢b tim moi cach x6a di nét ning né cia may moc coéng nghiép.

i '_ J &

.ﬁ“lnlrmumnu

Hinh 5.14
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Theo nam thang dng khoi tau dugc nan dé to ra hai hoa trong quan thé kién tric nay. Tir khi may
diesel thay thé cho may hoi nuéc trén cac tau, hinh anh 6ng khoi c6 nhitng d6i thay dang nghi nhan. Cot
ong khoi khong can vuon cao, dudng kinh 6 ong giam dang ké cho truong hop dung may diesel trén tau.
Pén day ngudi ta ¢b ging dua rat nhleu thiét bi cong kénh vao trong long “6ng khoi” nhu ndi tan dung,
bau giam 4m vv... ... va profil ctia “ong kho” 10n ra, dé tao hinh hon. Ong khoi thoi méi c¢6 dang dap cua
thuong tz‘ing thu nho, dugc son phu cac bang hiéu, quéc ky, hoac céc biéu tuong khac. Hinh 5.15 mo ta
dng khoi trén tau khach du lich, dai dién dién hinh cho xu hudng kién trac nay.

Hinh 5.15

Dén thoi ky kién trac tau chudng céac hinh khéi v6i duong nét thang, sdc sao, ong khoi thoat khoi
canh hinh khi dong hoc dé tham gia vao quan thé kién trac hop thoi dai. Ong khéi thoi méi ¢ tiét dién
nho hon truwde, mit cat ngang mang dang hinh thang, hinh chit nhat. Hinh 5.16 dai dién cho xu thé kién
tric nay.

Hinh 5.16

Hinh 5.17 dua ra so d6 bd tri budng may tau dau c6 ndi hoi khi xa. Trén so dd thé hién cac thiét b
dugc dua vao bén trong bao 6ng khoi, trong d6 ong khi xa may chinh mang ghi chu so 1.
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Hinh 5.17 B4 tri budng may tau dau v6i ndi hoi khi xa.

Céc hinh tiép theo gi6i thiéu két cu cu thé cua 6ng khéi tau hang vén tai chay bién 4000DWT

hdm_md)

Hinh 5.18. B6 tri dng khoi tau hang 4000dwt (nhin tir 14i vé& miii)
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Hinh 5.19. Két cdu 6ng khoi tau hang 4000dwt
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	Kết cấu tàu thủy

	Mở đầu

	Mục lục

	Chương 1

	HỆ THỐNG KẾT CẤU THÂN TÀU
	CHI TIẾT KẾT CẤU THÂN TÀU
	Đáy đôi trong hệ thống kết cấu ngang tàu vận tải  áp dụng cho tàu kích thước đủ lớn.Thông lệ tàu dài vừa đến 40m  không cần thiết bố trí đáy đôi. Tàu dài từ 45m đến 60m có  đáy đôi  trong khu vực buồng máy và trước buồng máy, đến vách chống va mũi. Tàu dài trên 60m nhất thiết  có  đáy đôi  kéo từ vách đuôi đến vách mũi. Trên tàu kiểu này, không bố trí đáy đôi tại vùng mũi và lái.
	Những giải pháp tạo mã  uốn, liền xà ngang được một số nhà phát minh đưa ra làm cho thế  giới các “mã” đa dạng và phong phú.  Tác dụng lớn nhất của mã dạng độc đáo  này là giảm mức độ tập trung ứng suất tại vùng chuyển tiếp mã – kết cấu  cứng như xà ngang boong, làm cho tuổi thọ mỏi chi tiết nà lớn hơn. cần nói rõ hơn, chi tiết đang nêu tránh được nhiều mối hàn và tập trung ứng suất và như vậy sự phá  hủy do mỏi khó tìm thấy đất màu mỡ để xâm nhập, hình 3.42.
	Hình 3.42
	Điều cần nói thêm, các mã trong tàu dầu thường được làm dạng khác với các kiểu vừa nêu.  Thay vì mã tam giác trên tàu vận tải, các mã  ngày nay của tàu dầu chế dưới dạng cung thay cho  cạnh huyền thẳng ngày trước, tấm bản bị uốn thành cung để ôm  mép của cạnh huyền biến dạng, bạn đọc có thể tham khảo trên hình 3.30. 
	Tuy nhiên, một cách truyền thống, việc nối sườn với boong  thông qua các mã (knee) kích thước đủ lớn, độ cứng cao. Thông thường các mã nối mạn với boong chẳng khác gì tấm tam giác  vuông hoặc gần vuông, cạnh tam giác không được nhỏ hơn 2,5 lần chiều cao xà ngang  boong. những giải pháp hàn mã vào sườn và xà ngang boong được giới thiệu tại hình  3.43. Nút kết cấu tại vị trí chuyển tiếp từ sườn khoang hàng, tôn boong và sườn boong giữa tweendeck  tiến hành theo hướng dẫn nêu tại hình 3.43c, 3.43d và 3.43e. 
	Hệ thống dọc boong tàu dầu  là hệ thống phổ biến cho hầu như toàn bộ tàu dầu, tàu chở hàng rời,  chở quặng.  Khoảng cách giữa các nẹp dọc  cho tàu dài từ 50 – 180m chỉ trong giới hạn 640 – 860mm. Cần  quan tâm bố trí các chi tiết gồm nẹp dọc đáy, nẹp dọc boong, nẹp đứng vách ngang cùng nằm trong mặt phẳng đứng chạy dọc, trong  khi đó xà ngang boong khỏe, sườn khỏe và đà ngang khỏe cùng nằm trong mặt phẳng ngang tàu. 
	Vách tàu dầu.  Các khoang tàu dầu và các két trên tàu vận tải dùng vào việc chứa dầu, nước các loại theo chức năng đã định trước. Để chịu  được tác động thường xuyên áp lực thủy tĩnh, thủy động các vách kín nước, kín dầu phải được thiết kế  thích hợp  chức năng.  Nhìn chung chiều dày vách phải đủ lớn, tối thiểu phải là 7,5mm.


